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PaGouass mporpamma mno yde0HoMy mnpeamery «MaremaTHKa» (yry1y0JieHHBIN
YPOBEHB).
YueOHbII Kypc «Arefpa 1 Haua/ia MaTeMaTHYeCKOro aHaTu3a»

INIOACHUTEJ/IBHASA 3AITMCKA

YueOHbIi1 Kypc «Ajredpa ¥ Haya/la MaTeMaTHYeCKOr0 aHA/IM3a» SIBJISIETCS] OTHUM W3
Hanbosiee 3HAUMMBIX B TIporpamMme cpefgHero o6iero o6pa3oBaHUSs, IMMOCKOJBKY, C OJHOM
CTOPOHBI, OH 00€eCreurBaeT MHCTPYMEHTa/IbHYIO 0a3y /i U3yueHHs BCeX eCTeCTBEHHO-HayUHbIX
KYPCOB, a C IPyTrO¥ CTOPOHBI, (hOPMHUPYET JIOTUUeCKOe U abCTPAKTHOE MBIIIIEHHe 00yYaroIrxcst
Ha ypOBHe, HeoOXOAWMOM [iisi OCBOeHHss WH(POPMATHKH, O0OI[eCTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH W JIPYTMX JUCLMIUIMH. B pamkax pgaHHoro ydeOHOro Kypca oOydarorquecs
OBJIaZIEBAlOT YHHBEpCAa/lbHLIM SI3bIKOM COBPEMEeHHOW HayKu, KoTopasi (opMyJ/MpyeT CBOU
JIOCTY>KeHUsT B MaTeMaTHuecKoi dhopme.

YueOHbIN Kypc anreOpbl M Hauajl MaTeMaTHUeCKOTO aHa/liv3a 3aK/ia/IbIBaeT OCHOBY [IJIst
YCITEIITHOTO OB/Ia/IeHNsT 3aKOHaMU (DU3UKU, XUMHUH, OUOJIOTHUH, TIOHUMaHHsI OCHOBHBIX TeH/I€HIHMA
Pa3BUTHSI SKOHOMHUKH U 00I1leCTBEHHOM KU3HU, M03BOJISIET OPUEHTHPOBATLCS B COBPEMEHHBIX
UPPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX [Jis Ja/IbHEUIIEero
oOpa3oBaHUs U B TIOBCeJHEBHOU KM3HU. B TO >kKe BpeMsi oB/iafieHre abCTPaKTHBIMU U JIOTUUECKH
CTPOTUMU KOHCTPYKLIMSIMU anreOpbl 1 MaTeMaTHUYeCKOTO aHa/lk3a pa3BUBaeT yMeHWe HaXOUTh
3aKOHOMEPHOCTH, 000CHOBBIBAaTb UCTUHHOCTD, /I0KA3bIBaTh YTBEPKAEHUS C TIOMOIIBI0 UHAYKIUH
U pacCy’X/aTh AeQyKTUBHO, WCTOh30BaTh 0000IIeHe U KOHKpeTU3alyio, abcTparupoBaHye 1
aHaJioTuio, (hOpMUpYyeT KpeaTUBHOE Y KPUTUUECKOe MbIIIIeHHe.

B xome usyueHuss yuebHOro Kypca «Anrebpa ¥ Hauaja MaTeMaTHYeCKOTO aHa/Iu3a»
oOyuarolfiecsi TOAy4YalOT HOBBIA OMBIT pelleHus MPUKIaAHbIX 3a/lay, CaMOCTOSATeTbHOIr0
TIOCTPOEHUsT MaTeMaTHUeCKHUX Mo/je/iell peaslbHbIX CUTYal[di, WHTepNpeTaluyd TIOTyYeHHBIX
pellieHuH, 3HaKOMATCSI C TIpUMepaMM MaTeMaTUUeCKHWX 3aKOHOMEpPHOCTel B TpUpOoZe, HayKe U
WCKYCCTBE, C BbIJAOIIMMHUCS MaTeMaTHUeCKUMHU OTKPBITUSIMUA U MIX aBTOPaMH.

YuebHbI Kypc 00/1a/jaeT 3HAUWTENbHBIM BOCIUTATE/NbHBIM TOTEHIIMAIOM, KOTOPbIH
peanu3yeTcss Kak depe3 yueOHBI MaTepwas, CIOCOOCTBYHOIUN (OPMUPOBAHUIO HAYUHOTO
MUDOBO33peHHUs, TaKk U uepe3 creluduKy yueOHOU [fedATenbHOCTH, Tpebyrolieit
TIPO/IOJDKUTENIbHOM ~ KOHIIEHTPALlMd ~ BHUMAaHWS, CAMOCTOSITEJIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TO/TyYeHHbIN pe3y/bTar.

B ocHoBe Meroguku oOyueHus asreOpe M HayajaM MaTeMaTHUeCKOTO aHaM3a JIEXKUT
JesITe/TbHOCTHBIM TTPUHIUT 00yUeHusl.

B cTpykType yuebHOro Kypca «Asrebpa ¥ Hauasia MaTeMaTUYeCKOTO aHa/IM3a» Bbl/le/IeHbI
C/ieayrolIye cofiepKaTe/ibHO-MeTOAUuuecKre JUHUM: «Yucna U BbIUMC/IEHUs», «DyHKIUU U
rpaduKn», «YpaBHEHHUSI U HepaBeHCTBa», «Hauaia MaTeMaTHUeCKOro aHaan3a», « MHO)KeCTBa 1
JioruKa». Bce oCHOBHBIE Cojlep)KaTeTbHO-MeToAuueCcKe TMHUMA U3yUatoTCs Ha MPOTSKEHUH [IBYX
nieT 00yJeHUs1 Ha YPOBHe cpefiHero o0iiero obpa3oBaHusi, eCTeCTBEHHO AOTIOJHSS APYT Apyra U
TIOCTETNIEHHO HACBIIAsiCh HOBLIMHM TeMaMWU W pa3fienaMu. JlaHHbIA yueOHbIM KypC SIB/ISETCS
WHTErpaTUBHBIM, TIOCKOJBKY 00BequHseT B cebe copep)kaHHe HECKOJbKAX MaTeMaTH4eCKUX
JUCLIMIIIVH, TaKUX Kak ajareOpa, TPUrOHOMETPHsI, MaTeMaTUUeCKHI aHa/Iu3, TeOPUsi MHOECTB,
MaTeMaTHuecKasi JIoruka 1 apyrue. [To Mepe Toro kak obyudaromiuecs oBjajieBarOT BCE Ooiiee
IIMPOKMM  MaTeMaTHYeCKUM  affapaTtoM, Yy HHUX T[0cC/lefoBaTe/ibHO (OpPMUPYeTC U
COBEpIIEHCTBYETCS YMeHHe CTPOUTh MaTeMaTUUYeCKyr0 MO/ie/Ib PeabHON CUTyald, TIPUMEHSITh



3HAHWS, T[IOJlyUeHHble TIpM HW3yYeHWH Yy4yeOHOrO Kypca, /Jisi peIIeHHsT CaMOCTOSTEeTbHO
chopMy/IMPOBAaHHOM MaTeMaTHUeCcKou 3a/lauM, a 3aTeM UHTepITPeTUPOBaTh CBOM OTBET.

CopzeprkaTeTbHO-MeTOinYecKast JIMHUS «UKc/ia ¥ BLIUMC/IeHUs» 3aBepiiiaeT popMUpOBaHHe
HaBBIKOB HCII0/Ib30BaHUs /IeHCTBUTETbHBIX UKCe/I, KOTOpoe ObII0 HauaTo Ha YPOBHE OCHOBHOTO
obmiero obpa3oBanusi. Ha ypoBHe cpesHero o6irero oopa3oBaHusi 0co00e BHUMaHHe Y/e/seTcst
(OpMHPOBaHHIO HABBIKOB paljMOHA/IbHBIX BBIUMC/IEHWH, BK/IHOUYAIOIMX B Ce0sl MCIO/Ib30BaHUE
pa3/MuHbIX (OpM 3amucCy YKC/la, YMEeHWe [elaTh TIPUKWU/IKY, BBITIOJHATh TPUOIKEHHBIE
BBIUKC/IEHUs], OLIeHWBATh UWC/IOBbIe BbIpaKeHWs, paboTaTh C MaTeMaTUYeCKUMH KOHCTaHTaMM.
3HaKOMbIe 00YyYarOLMMCSI MHO>KECTBA HAaTyPa/IbHbIX, L[eJ/IbIX, PAalJMOHA/IbHBIX U JeMCTBUTE/TbHBIX
yKcesl JIOTIOJIHSIFOTCS MHO>KeCTBOM KOMILIEKCHBIX 4YKcel. B KaXJ0M U3 3TUX MHOXECTB
pPacCMaTpPUBAIOTCS CBOWCTBEHHBIE eMy Criel[ubruecKre 3a/jaud U Orepalyu: JejieHre Halleso,
OTepUPOBaHUe OCTaTKAMU Ha MHOMKECTBE ILIeJIbIX UHMCes, 0CcoOble CBOMCTBA pallMOHABHBIX U
WppaIMOHAIBHBIX UMCesI, apuMeTHUeCcKre Orepalyy, a TakKe U3BjeueHre KOpHSI HaTypabHOM
CTeleH Ha MHO)KeCTBe KOMIUIEKCHbIX uuces. bjarojapsi mocsiefioBaTe/lbHOMY PaCIIMpPeHUIO
Kpyra UCTO/b3yeMbIX UMCe W 3HAKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHUs /ISl PelieHHUs
pa3IMUHBIX 3a7iau (GOPMUPYeTCs TIpe/ICTaB/IeHe O eJMHCTBe MaTeMaTUKU KaK HayKH U eé PO/ B
TIOCTPOEHUU MO/ieJielt pealbHOT0 MHUPa, ITUPOKO UCTIOMb3YIOTCS 000011[eHe Y KOHKPeTU3aLlysl.

JIuHusi «YpaBHeHUsI U HepaBeHCTBa» peasii3yeTcs Ha TMPOTSDKeHWM Bcero o0yueHUst Ha
ypOBHe cpegHero o6miero o6pa3oBaHus, TIOCKOJBKY B KaXAOM pa3zene IIporpammbl
TIpe/lyCMOTPEHO pellieHHe COOTBETCTBYIOIIMX 3a/jau. B pe3ysbTaTe oOydaromyecst OB/a/ieBaroT
Pa3IMYHBIMA ~ METOZAMU  DellleHWs PalMOHabHBIX, HWPPALMOHAIBHBIX, TI0Ka3aTesbHbIX,
jorapu)MUUeCKUX ¥ TPUTOHOMETPHUUYECKUX YpaBHEHU, HePAaBeHCTB M CUCTeM, a TakKe 3afiady,
coiep>Kalux mapaMmeTpbl. [To/yueHHbIe yMeHHsI IIUPOKO HWCTIONB3YIOTCS TP WUCCIeJ0BaHUHN
(GYHKI[MI C TIOMOIIIbIO TIPOM3BOJHOM, TIPU pellieHUH MPUK/IaAHbIX 3a/lau U 3a/lay Ha HAaXOXK/eHHUe
HauOOJBIIMX U HaUMeHbINX 3HaueHW (yHKUWU. [laHHasi coziepKaTesibHast JIMHUSI BK/IIOUaeT B
cebss Takke (opmMHpOBaHME YMEHHWM BBITIOJNHATh pPacyéThl 10 (opmysam, Tpeobpa3oBaHuUs
palLMOHABHBIX, UPPAlJMOHA/IbHBIX U TPUTOHOMETPUUECKUX BBIDA)KEHUM, a TakKKe BbIPaXKeHHH,
CoZiep)Kall[uX CTereHW W JjorapudMmbl. brarogapsi u3yueHHio anreOpanueckoro marepuasa
MIPOMCXOJUT  [Jla/libHelIlee pa3BUTHE aJTOPUTMHUYECKOTO ¥ aOCTPAaKTHOTO — MBIIUIEHUS
o0yuaroIuxcs, GOPMUPYIOTCS HaBLIKK JeYKTHUBHBIX PaCCyXIe€HUH, pab0Thl C CUMBOJIbHBIMU
dbopmamu, npeJcTaB/ieHMs] 3aKOHOMEPHOCTEeN U 3aBUCUMOCTel B BH/le PaBEHCTB M HEPABEHCTB.
Anrebpa nipezyiaraet 3 GeKTUBHbIE UHCTPYMEHTHI /IJIS1 PEIIIeHUsT TPAKTUUECKUX U eCTeCTBEHHO-
Hay4HBIX 3a7lau, HaTJISIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HaYKHU.

CogeprkaTebHO-MeToAuUecKass UHUA «DyHKIMK U rpaduKi» TEeCHO TeperieTaeTcs C
JIPYTUMU TMHUSMH y4e0HOT0 KypCa, ITOCKOJIBKY B KAKOM-TO CMBICJIe 3a/IaéT MOC/Ie/I0BaTeTbHOCTh
W3ydyeHUs Marepuasa. V3yueHWe CTereHHOW, IIOKa3aTeabHOW, JorapuMuuecko u
TPUTOHOMEeTPUUeCKUX (QYHKLMH, UX CBOWCTB U rPapMKOB, UCTIOIb30BaHue (DyHKLUH /Jis pelleHus
3a/la4 U3 IPyrux yueOHbIX MMPeIMEeTOB U peasbHOM XXKU3HU TeCHO CBSI3aHO KaK C MaTeMaTHYeCKUM
aHaJTM30M, TaK U C pellleHreM ypaBHeHW 1 HepaBeHCTB. [1py 3ToM 00/1bli10e BHUMaHUe e/ sieTCs
(dhopMHpOBaHHIO yMeHUsI BbIpaXkaTh (HOPMyIaMU 3aBUCUMOCTH MeX/1y pa3/TMUHbIMU BeJTMUMHAMH,
WCC/Ie[I0BaTh TO/yyeHHble (DYHKLWW, CTPOUTh MX rpauku. Marepuan 3TOi cozeprKaTe/bHOU
JIMHUM Halle/leH Ha Pa3BUTHe YMEHUM U HaBBIKOB, MO3BOJISIFOIINX BbIPAaXKaTh 3aBUCUMOCTH MEXKIY
Be/IMUMHAMH B pa3/MuHOM (opMe: aHATMTUUECKOM, rpaguueckoii U cioBecHOU. Ero usyuenue
CIOCOOCTBYET pAa3BUTHIO a/JTOPUTMUYECKOTO MBIIIEHHUs, CIIOCOOHOCTU K 0000IIeHni0 u
KOHKDEeTH3al[|H, UCIT0/Ib30BaHUI0 aHAIOTHH.

CopepkaTenbHast uHUST «Hauasa mMaTreMaTHyecKoro aHaiau3a» I03BOJISIeT CYIeCTBEHHO
PaCIIMPUTD KPYT KaK MaTeMaTHUeCKUX, TaK U MPUK/IAHBIX 3a/jau, ZOCTYITHBIX 00YYarOLUMCs], TaK
KaK y HHUX TIOSIBISIETCSI BO3MOYKHOCTb CTPOUTH TPaMKH CIOKHBIX (DYHKI[UH, ONpefessiTh WX
HanbOoJIbIIe ¥ HaWMeHbIlIWe 3HAUeHUs], BEIUMC/IATE TUIO[aAd GUTYp U OObEMBI Tes, HAXOJUTh
CKOPOCTM U YCKOpeHHusl mpoiieccoB. [laHHas cofiep>KaTrenbHasi JMHUS OTKPHIBAe€T HOBBIE
BO3MOKHOCTH TIOCTPOEHUsI MaTeMaTUUeCKUX MO/Ile/ield pealbHbIX CUTYAL|i, IT03BOJISIeT HaXO/IUTh



HawIyulllee pellleHWe B TIPUK/IAAHBIX, B TOM 4YHC/e COIMaJbHO-3KOHOMUYECKHX, 3a/ladax.
3HaKOMCTBO C OCHOBaMM MaTeMaTWYeCKOr0 aHaju3a CIoCcOOCTBYeT pa3BUTHIO abCTPaKTHOTO,
(hopMabHO-IOTUYECKOTO M KPEaTUBHOTO MbIIIIEHHs], (JOPMHUPOBAaHUIO YMEHHI paclio3HaBaTh
TIPOsIBJIEHUS] 3aKOHOB MaTeMaTUKH B Hayke, TexHUKe U HCKyccTBe. OOyuaroiuecsi y3HaroT O
BBIJIAIOIIUXCS pe3y/ibTaTax, MOJyUYeHHbIX B XO/le PAa3BUTHUsS MaTeMaTHKU KaK HayKu, U 00 uUx
aBTOpax.

CozeprkaTe/lbHO-MeTOIMYeCKass JIMHUS «MHOXKeCTBa W JIOTHKa» BK/IHOYaeT B cebs
3/IeMEeHTbl TEOPUM MHOXKeCTB W MaTeMaTUueCKOW JIOTMKH. TeopeTHMKO-MHO>KeCTBEHHBIe
TIpe/ICTaB/ieHNsT TIPOHU3BbIBAIOT BeCh KypC IIKOJBHOW MaTeMaTHKW W TIpefjiararoT Haubosiee
YHUBepCalbHbINA SI3bIK, 00BeAUHSION[MN BCe pa3fenbl MaTeMaTUKA U e€ TIPUWIOXKeHUH, OHU
CBSI3bIBAIOT Pa3Hble MaTeMaTU4YeCcKHe AVCLUTUIMHBI U UX TIPUIOXKEeHUS B efuHOe 1iesioe. [loaTomy
BOKHO [IJaTh BO3MOXXHOCThH OOyUaroleMycsi TMOHHUMaTh TeOPEeTUKO-MHO>KECTBEHHBIM SI3bIK
COBpeMeHHOW MaTeMaTHKU U UCTI0/Ib30BaTh ero [/l BbIpaXkKeHUs CBOUX MbIc/iel. JIpyruM BaKHbIM
MPU3HAKOM MaTeMaTHKU KaK HayKu CjiefyeT TIpU3HaThb CBOWCTBEHHYHO €l CTpOroCThb
000CHOBaHW U CJle[J0BaHKE OTpe/ie/IEHHBIM MPABUIaM ITOCTPOEHUS [[0Ka3aTebCTB. 3HAKOMCTBO
C 37eMeHTaM{ MaTeMaTH4yecKOW JIOTMKH CIIOCOOCTBYeT Ppa3BUTHUIO JIOTUUYECKOT'O MBILIIEHUS
00yy4aroIUXCsl, MO3BOJISIET UM CTPOWUTH CBOM PAaCCY>KJIeHWs Ha OCHOBE JIOTHUeCKUX TIPaBWII,
dbopMHpyeT HaBbIKM KPUTHUYECKOTO MBIIILJIEHUS.

B yuebHOM Kypce «Anrebpa 1 Hauasia MaTeMaTHUeCKOTO aHa/Tu3a» TIPUCYTCTBYIOT OCHOBBI
MaTeMaTHUeCKOTO0 MO/Ie/IMPOBAHMSI, KOTOpbIe TIPU3BaHbl CIIOCOOCTBOBaTh (OPMUPOBAHUIO
HaBBIKOB ITOCTPOEHUST MO/e/iel peasbHbIX CUTYaIlWi, UCCIe0BaHUS ITUX MOjie/ield C TIOMOII[bIO
afrapara anareOpbl ¥ MaTeMaTUUYeCKOTO aHa/ii3a, WHTEpHpeTalydy TOJyueHHbIX pe3y/bTaToB.
Takue 3a/jaHusI BIIETeHbI B KaXK/bIM W3 pa3/ie/ioB TMPOTPAMMBI, TOCKOIBKY BeCh MaTepuas
yueOHOro Kypca IIMPOKO HCTIONb3yeTCs [Jisl pellleHusl MPUKIaAHbIX 3ajad. IIpu pelieHUH
peasbHBIX MPAKTUUYECKHX 3a/jau 00yuaroIpecs: pa3BUBarOT Ha0/II0/[aTe/TbHOCTh, YMEHe HaXO/IUTh
3aKOHOMEPHOCTH, abCTparupoBaThCsl, UCI0J/Ib30BATh aHAIOTHUI0, 00001jaTh U KOHKPETU3UPOBaTh
npobsiemMy. [lesiTelbHOCTE TI0  (DOPMUDOBAHWIO HABLIKOB PpeIIeHUs] TIPUK/IAJHBIX 3a7au
OpraHu3yeTcsi B TMpOLIeCCe HW3yuyeHUs BceXx TeM YyueOHOro Kypca «Anrebpa ¥ Hauana
MaTeMaTHUYeCKOTO aHa/Ii3a».

Ha u3yuenue yuebHOro Kypca «Anrebpa v Hauajia MaTeMaTHUYeCKOTO aHaW3a» OTBOJUTCS
272 yaca: B 10 knacce — 136 uacos (4 yaca B Hefiesnt0), B 11 knacce — 136 uacos (4 uaca B HefiesTto).

CO/JIEP)KAHUE OBYUYEHUSA

10 K/TACC

Yucia ¥ BBIYUC/IEHUSA

ParonanbHele uncna. OObIKHOBEHHBbIE U [leCITUUHBIe APOOH, MPOLeHThl, OeCKOHeYHbIe
nieproAnyeckue 1pobu. IlpumeHeHre 1po0Oeli U MPOLIEHTOB [Iisl PeLIeHus MPUK/IaJHBIX 3a/au U3
pa3/IMUHBIX OTpac/ieli 3HaHUM U peanbHOM >KU3HU.

[HeiicTBuTeNbHBIe yKc/ia. PaljoHa/nbHble W MppalMOHabHble urcia. ApudmeTrnuueckrie
orepaLuu C JelWCTBUTeNbHBIMU UMC/IaMu. MOAy/Ib [1eMCTBUTEILHOTO UUC/a U ero CBOWCTBA.
[TpubmKEHHBIE BBIYMC/IEHWS, TIpaBWIa OKDYIJIEHWs, TIPUKHJKA W OLIeHKa pe3y/bTaTa
BBIUKC/IEHUM.

Crenenb c 1enbIM nokaszaTesneM. bunom Hetotona. Vicnosib3oBanve nogxopsiteii (popMel
3aIuCH [JeMCTBUTE/IbHBIX UMCel [i/1s pellieHUs] IPaKTUYeCcKUX 3a/iay U Npe/cTaB/ieHys JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypabHOW CTeNeHU U ero CBOUCTBA.

CrenleHb C palMOHa/JBHBIM TIOKa3aTereM M e€ CBOWCTBA, CTeleHb C J[leHCTBUTEIbHBIM
ToKa3aTeseM.

Jlorapudm uucna. CBotictBa siorapudma. [ecsiTuuHble U HaTypasbHble J10rapuMbl.

CuHyC, KOCMHYC, TaHTeHC, KOTaHTeHC YMCJIOBOTO aprymeHTa. APKCHHYC, apKKOCHUHYC U
apKTaHTeHC YMC/IOBOTIO apryMeHTa.



YpaBHeHMs M HepaBeHCTBa

ToxxgecTBa W TOXK/AECTBeHHble TpeoOpa3oBaHUs. YpaBHEHWe, KODEHb ypaBHEHWUS.
PaBHOCU/IbHBIE YDaBHEHUS] U ypaBHeHUsI-C/e[|CTBUSI. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHbBIE METO/Ibl pellleHust Lie/bIX U APOOHO-palMOHaIbHBIX YPaBHEHUM U HEPaBeHCTB.
MHorousneHbl OT OJHOU TlepeMeHHOM. [leieHne MHOTrOu/ieHa Ha MHOTOU/IeH C ocTaTKoM. TeopeMa
be3y. MHorouneHs! ¢ LensiMy Ko3gduipentamu. Teopema Buerta.

[Tpeobpa3oBaHus UMC/IOBBIX BRIPAXKEHUH, CO/IePIKalliX CTeTIeHW U KOPHHU.

VippatioHasnibHble ypaBHeHUs.. OCHOBHbIE METO/Ibl pellleHus UppaljOHa/IbHbIX YPaBHEeHUH.

[TokasarenbHble ypaBHeHUs1. OCHOBHbIE MeTO/IbI pellleHUs [T0Ka3aTeIbHbIX YPaBHEHU.

[Tpeobpa3oBaHue BbIpayKeHUH, CO/leprKalliX JIorapuMbl.

Jlorapudmuueckve ypaBHeHUs. OCHOBHble METOJbl peLleHus] JIorapUpMUUeCcKUX
ypPaBHEHHH.

OcHoBHBIE TpUTOHOMeTpUYeckue (opmysibl. [IpeoOpa3oBaHHe TPUTOHOMETPHUUECKUX
BbIpa)keHui. PellleHre TPUrOHOMETPUUECKUX ypaBHEHUH.

PemmeHune cucteM J/MHeWHBIX ypaBHeHWW. MaTpuija CUCTeMbl JMHEWHBIX YypaBHEHHWH.
Onpesenutenb MaTpullbl 2X2, e€ro reoMeTpUYeCKUH CMbBICJI M CBOWMCTBA, BBIYMC/IEHHE ero
3HaueHusi, IPYUMeHeHre OMpeJeIUTesl [Jisl PelleHs] CUCTeMbl JIMHeHbIX ypaBHeHWH. PelieHue
TNIPUKJIa/IHBIX 33/lay C MOMOILBI0 CUCTeMBI TMHEHHBIX ypaBHeHU. VcciieoBaHUe MOCTPOEHHOM
MO/Ie/IU C TIOMOIbI0 MaTPUL] U OTpe/ie/uTe Nel.

[TocTpoeHre MaTemMaTUUeCKUX MOJe/eld peajbHOW CUTyallMy C TOMOILLbI0 YpaBHEHUW U
HepaBeHCTB. [IpyMeHeHre ypaBHeHUI U HEPABEHCTB K pellleHWI0 MaTeMaTUUeCKUX 3a/iau v 3aau
13 pa3/IMuHbIX 00/1acTell HAYKW U peasibHOM »KH3HHU.

DyHKI[UH ¥ rpaduKu

dyHKUMs, crocoObl 3aaHus GYHKUUA. B3anMHO oOpaTHble GyHKUuH. Kommo3uius
dbyukuyi. I'paduk byHKIMN. DieMeHTapHbIe peobpa3oBaHus TPAGUKOB (HyHKITHA.

Ob6nacTb oripefesieHUsi 1 MHOXKeCTBO 3HaueHWi QyHkuuu. Hymu pynkuum. ITIpomexyTku
3HAKOIOCTOSIHCTBA. YéTHble U HeuéTHble (QyHKUMU. [lepuoanueckue dyHKUMU. [IpoMexyTku
MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl ¥ MUHUMYMbI (DyHKUMH. HanOosiblliee ¥ HarMeHbliee
3HaueHUs1 PYHKLIMU Ha TIPOMEXKYTKe.

JluHelHasl, KBaZipaTUUHast U IPOOHO-TMHeHass PyHKIUU. DjieMeHTapHOe UCC/iefloBaHue U
TOCTpOeHHe UX rparKoB.

CrenieHHasi (yHKLMsI C HaTypa/JbHbIM U LeJIbIM TOKa3aTtesieM. Eé cBoiicTBa U rpaduk.
CroiicTBa ¥ TpadMK KOpPHSI N-OM CTemeHW Kak (PYHKLMU 0OpaTHOW CTereHW C HaTypajbHbIM
ToKa3aTesieM.

[TokasarenbHas 1 jiorapudmMuyeckas: PyHKLIMU, UX CBOWCTBA U rpaduku. Vcnonb3oBaHue
rpavKoB (DyHKLMH ZJ151 pellieHus] YpaBHEeHUM.

TpuroHomeTpuueckasi OKDY)XHOCTb, OIpeJie/ileHde TPUTOHOMETPUYEeCKUX  (DyHKUWN
YKC/IOBOTO apryMeHTa.

@®yHKIMOHa/NIbHbIE 3aBUCUMOCTU B peasibHBIX Tpolieccax U siBaeHusiX. ['padvku peanbHbIX
3aBUCUMOCTEM.

Hauasia MaTeMaTHueCcKOro aHaaim3a

[TocepoBaTelbHOCTH, CIIOCOOBI 3a/IaHUSI TTOC/Ie/[OBaTe/TbHOCTeH. MeTo/ MaTeMaTUUYeCKOM
VHAYKUUA. MOHOTOHHbIE M OrpaHUuYeHHble ToC/efoBaTebHOCTH. VICTOpUsi BO3HUKHOBEHUSI
MaTeMaTHUeCcKOro aHa/v3a KakK aHa/iru3a 6eCKOHeuHO MallbIX.

Apudmernueckass ¥ TreoMeTpuueckasi TIporpeccMd. beckoHeuHo — yObiBaroijas
reoMmeTpuueckasi miporpeccusi. Cymma 6eckoHeuHO yObIBarolell reoMeTpUuyeCcKOW MpPOrpecCr.
JIuHelHbIE UM 3KCMOHeHUManbHbIM pocT. Yucno e. dPopmysa CI0XKHBIX TMPOLIEHTOB.
Vicnonb3oBaHue MPOrpeccuu JiJisi pellieHus peasibHbIX 3a/lay MPUKJIaZHOTO XapakKTepa.

HernpepbiBHbIe PYHKLIMU U UX CBOMCTBA. TOUKU pa3pbiBa. ACUMITOTHI rpaUKoB HyHKIUH.
CroiicTBa (yHKIMI HerpepbIBHBIX Ha OTpe3Ke. MeTo/, UHTepBasoB [ijisl pelleHUss HePaBeHCTB.
[TpyMeHeHre CBOMCTB HelpepbIBHBIX (DYHKLMM 7S pellieHus 3a/jau.



[TepBasi u BTOpas npor3BojHble pyHKUMK. Ompe/iesieHre, TeOMeTpUUeCKri U (hr3nuecKui
CMBIC/I IPOU3BO/IHOM. YpaBHEHHEe KacaTe/bHOU K rpadUKy (PyHKLIMU.

[Tpoun3sBojHble 371eMeHTapHbIX (GYHKLUMK. [Ipon3BoiHAs CyMMBI, MPOX3Be/|eHHSs], YaCTHOTO U
KOMITO3ULIMM (PYHKLIUH.

MHo>xecTBa M JIOTUKA

MHo)KecTBO, omepaly HaJi MHOXKeCTBaMU M MX CBoicTBa. [luarpammbl Diinepa—BeHHa.
[IpuMeHeHHe TeOpPeTHMKO-MHOXXECTBEHHOI'O armapara [/l ONMCAHWs peasbHbIX TPOLIeCCOB U
SIBJIEHUH, TIPU PeLleHrH 3aJjau U3 APYTUX yueOHBIX MpeMeTOB.

Omnpezenenve, TeopeMa, CBOMCTBO  MaTeMaTHUeCKOro  OOBeKTa,  CJe/[CTBHe,
Jl0Ka3aTebCTBO, PABHOCU/IbHBIE YPaBHEHHUSI.

11 K/TIACC

Yuc/ia ¥ BBIYUC/TICHUA

HatypanbHble W Uenble uyucia. [IpuMeHeHHe TIPHM3HAKOB [€/IMMOCTH LieJIbIX UHCel,
HanbosbImi 001wt fenmrens (ganee — HO/I) u HaumeHbliee obiiee KpaTHoe (manee — HOK),
OCTaTKOB T10 MOJYJIt0, a/fropyuTMa EBK/i/ia /17151 peliieHust 3a/1a4 B L{eJIbIX UKC/Iax.

KomrinekcHple uncna. Asrebpanyeckas YW TPUTOHOMeTprYeckas (opmbl  3amvcH
KOMITIEKCHOTO urc/ia. ApudmMeTnyeckre orepalyi C KOMIIEKCHBIMU uuc/iaMy. V300pakeHue
KOMIUIEKCHBIX YMCe/1 Ha KOOpAUHATHOM IiockocTh. @opmysna Myaspa. KopHu n-oi crernenu us3
KOMILJIEKCHOTO uucsa. [IprMeHeHHWe KOMIUIEKCHBIX 4YMCen JJisi pellieHUs (U3NYecKUx u
reomMeTpUuUeCKUX 3ajau.

YpaBHeHus ¥ HepaBeHCTBA

CucTeMa M COBOKYITHOCTb YPaBHeHHUI U HepaBeHCTB. PaBHOCHU/IbHBIE CUCTEMBI U CUCTEMBbI-
cyieficTBUsl. PaBHOCU/TbHBIE HEPABEHCTBa.

OTbop KOpHel TpUrOHOMETPUYECKUX YypaBHEHUW C TIOMOIIbI0 TPUTOHOMETPHUUECKOU
OKPY’>KHOCTH. PellleHre TPUrOHOMETPUUECKUX HEPaBeHCTB.

OCHOBHBIE MeTO/Ibl pellieHHs NT0Ka3aTe/IbHbIX U JIorapu(MHUUYeCKUX HepaBeHCTB.

OCHOBHBIE MeTO/Ibl pellieHHs] HppaljMOHa/IbHbIX HEPABEHCTB.

OCHOBHbIE MeTO/Ibl PeLlleHHs] CUCTEM M COBOKYITHOCTEH paliOHa/IbHbIX, UPPaL{MOHA/IbHBIX,
ToKa3aTebHbIX U JIorapu(MUUeCKUX ypaBHEeHUM.

YpaBHeHUs, HepaBeHCTBa U CUCTEMBI C ITapaMeTpamH.

[lpuMeHeHUe ypaBHeHHWH, CUCTeM M HepaBeHCTB K pelleHHI0 MaTeMaTW4yeCKUX 3a/lay U
3a7la4 U3 pa3MUHBIX 00sacTell HayKd W peasibHOM >KU3HH, WHTepIIpeTarysi IOTy4YeHHbIX
pe3yJIbTaToB.

DyHKI[UH ¥ rpaduKu

I'paduk Kommosuim ¢yHKIMA. ['eomeTpryeckue o0pa3bl YpaBHEHWI W HEepPaBEHCTB Ha
KOOPJUHAaTHOM IJIOCKOCTH.

TpuroHomeTpryeckre GyHKLIMH, UX CBOMCTBA U rpauKu.

I'padrueckue MeTo/ibI pellieHrsl ypaBHEeHUI U HepaBeHCTB. I'padrueckue MeTo/ibl pellieHus
3a/ja4 C IapaMeTpaMH.

Vicnonb3oBaHue rpaUKoB (PYHKLMM A1 UCC/Ie[0BaHUs TPOLIECCOB U 3aBUCHMOCTEH,
KOTODbIe BO3HUKAIOT MPH pellieHuH 3a/jau U3 APYruX yueOHbIX MpeIMeTOB U peasibHOW KU3HU.

Hauana MaTeMaTH4eCKOro aHaau3a

[TprMeHeHMe TTPOM3BOIHOM K MCC/IeIOBaHUIO (PYHKLIMI Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxeHre HanOOo/IbIIIeTO ¥ HAMMEHBIIIero 3HaueHH I HeTlpephIBHOW (YHKIMY Ha OTPe3Ke.

[IpuMeHeHMe TIPOM3BOJHOW [isi HAXOX/EHWsS HaWIydllero pelleHusi B TPUK/IaJHBIX
3ajjauax, /[/s OmpeJie/ieHUss CKOPOCTH M YCKOpeHMs Ipolecca, 3alaHHoro (Gopmy/od WiIu
rpavKoM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie 37eMeHTapHBIX
dynkimii. [TpaBuia HaxoXAeHUs TIePBO0OPAa3HbIX.



WNurerpan. ['eomeTpuueckrii CMbIC/T MHTerpana. BeluvcieHure omnpe/ie/IéeHHOr0 MHTerpasna
o ¢opmysie HetotoHa-JlelibHuIa.
[TpuMeHeHWe WHTerpana [jisi HaXOXKIEHWs TUIOIIJel TJIOCKUX ¢uryp U o0bEMOB
reoMeTpUYeCcKUX TeJl.
[Tpumeps! perenui AuddepeHIManbHbIX YpaBHeHUM. MaTeMaTuueckoe Mo/ie/TMpOBaHue
peasibHbIX MPOLIECCOB C IOMOLIBIO AU depeHIManbHbIX YpaBHEHUH.
[TNIAHVUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAUAJIA MATEMATUUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBII YPOBEHBL) HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJIbTATDI

1) rpa)k/JaHCKOr0 BOCIIUTAHUA:

Cc(OPMHUPOBAHHOCTb  TPaXkaHCKOW MO3WLUM  oOyuarolierocsi Kak akKTUBHOTO U
OTBETCTBEHHOT'O YjieHa POCCHMCKOro oOIecTBa, Tpe/CcTaB/ieHre O MaTeMaTHUeCKHUX OCHOBax
(YHKLMOHUPOBaHUSI PA3/MUHBIX CTPYKTYpP, SIBJIEHHH, TMPOLIeAYp TPakKAaHCKOro o00IecTBa
(BBIOODBI, OTPOCHI M APYroe), yMeHHe B3auMO/IeHCTBOBaTh C COL[UATBbHBIMH WHCTUTYTaMH B
COOTBETCTBUHM C UX (QYHKIIUSIMHU U Ha3HAUEHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTb POCCUICKON IPa)KaHCKOW M/IEHTUUHOCTH, YBa)KEHHUs K MPOLLIOMY U
HACTOSIIIIEMY POCCUMCKOM MaTeMaTHKH, [JeHHOCTHOe OTHOIIeHWe K JOCTH)KEHUSIM POCCHUCKUX
MaTeMaTUKOB M POCCHUUCKOW MaTeMaTHueCKOW IIKOJbI, WCIMOIb30BaHKE 3TUX [JOCTIKEHUH B
JPYTUX HayKax, TeXHOJIOTHUSX, CepaX IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHWe  [yXOBHBIX  LIEHHOCTe  pPOCCHMCKOr0  Hapoja, ChOpPMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, ITUUYECKOT0 TIOBe/IeHHs], CBSI3aHHOTO C TIPaKTUYeCKUM NpHUMeHeHHeM
JOCTIDKEHUM HayKW U [JIeATeJIbHOCTBI0 YUEHOTO, OCO3HaHWe JIMUHOrO BKJIa/la B TIOCTPOEHHe
ycToMuMBOro OyAyliero;

4) 3CTeTHYeCKOr0 BOCIIUTAHHUS:

3CTeTHUUeCKOe OTHOLIeHe K MUPY, BK/TFOUast 3CTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTeH,
00BEKTOB, 3ajjau, peIleHUM, pacCyXIeHHM, BOCIIPUMMYMBOCTh K MaTeMaTHUeCKUM acreKTam
pa3/IMUHbIX BU/I0B UCKYCCTBA;

5) pu3nueckoro BoCIUTAHUSA:

c(OpMHUPOBAHHOCTb YMEHUs IPUMEHSITb MaTeMaTHUyeCKre 3HaHUsI B MHTepecax 37,0pOBOr0
u Oe3omacHOTO oOpa3a >KU3HHW, OTBETCTBEHHOE OTHOIIEHWe K CBOEMY 3/0pPOBbIO (3710pOBOE
nUTaHve, cOaslaHCHPOBAHHBIN PEXXUM 3aHITHH M OT/bIXa, PeTyJisipHas pu3nuecKasi akTUBHOCTB),
¢bu3nUecKoe COBepIIIEHCTBOBAHKUE TPH 3aHATHUSX CTTIOPTUBHO-03/I0POBUTE/ILHOU IeATeTbHOCTHIO;

6) TPy/A0BOr0 BOCIIMTAHHUS:

TOTOBHOCTb K TPY/ly, OCO3HaHWe LIEHHOCTH TPY/JO/r00Us, UHTepeC K pa3nyHbIM chepam
npodeccCUoHaTbHON JesiTeTbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U e€ TPU/IOXKeHHsIMH, YMeHue
coBeplIaTh OCO3HaHHBIM BbIOOp Oyayiedt Tmpodeccud W peasu30BbIBaTH COOCTBEHHBIE
)KU3HEHHbIe T/IaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YecKoMy 00pa30BaHUIO WU
camMo00pa30BaHUIO Ha MPOTSHKEHUHU BCEM KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PellleHU!
MPaKTHYeCKUX 3a/lay MaTeMaTHueCKOi HarpaB/ieHHOCTH;

7) 3KOJIOTUYEeCKOr0 BOCITUTAHHUS:

Cc(OPMHUPOBAHHOCTb  9KOJOTUYECKON KY/IbTYpbl, TIOHMMaHWe B/WSHUS COLIMAIbHO-
KOHOMHMUECKHX TIPOLIeCCOB HA COCTOSIHHME TIPUPOJHONW U COL[MA/TBbHOM Cpefibl, OCO3HaHHe
17100a/IbHOTO XapaKTepa 3K0JIOTHUeCKUX Tpo6JieM, OpreHTalyst Ha TpUMeHeHre MaTeMaTUYeCKUX
3HAHWM /7151 pellieHnst 3a/1a4 B 00/1aCTH OKPY KaroILel Cpe/ibl, TIIaHUPOBaHKE IMTOCTYITKOB U OLIEHKU
MX BO3MOYKHBIX MTOC/Ie/ICTBUM /IS OKPY>KaloLleld cpefibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:



chOpMHPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOLLETO COBPEMEHHOMY YDOBHIO
pa3BUTHSI HAYKWA U OOII[eCTBeHHOUN MpaKTHUKU, TIOHUMaHHe MaTeMaTUueCKOW HayKd Kak cdepbl
yesioBeUYeCKOW JiesiTe/IbHOCTU, ITArloB e€é pa3BUTHSI M 3HAUMMOCTH [J/is pa3BUTHS LIMBUIM3aLIWY,
oBJlaJieHHe SI3bIKOM MaTeMaTHKW U MaTeMaTUueCKol Ky/JbTypoi Kak CpeZiCTBOM ITO3HAHUSI MUPa,
TOTOBHOCTB OCYILIeCTB/ISITh IPOEKTHYIO U MCC/Ie[J0BATeTbCKYIO /1eATeTbHOCTh UHAUBUAYATbHO U B
rpymre.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE yUeOHbIe el CTBUS

Ba3oBble jloruyeckKue AeiicTBHSA:

BLISIB/IITH M XapaKTepPU30BaTh CYI[eCTBEeHHbIe TPU3HAKA MaTeMaTHUYeCKMX OOBLeKTOB,
MOHSATUM, OTHOIIEHWH MeXAy TOHATUSIMH, (OPMYJIMPOBaTh  OMpefie/ieHusl  TOHSATHUH,
yCTaHaB/IMBaTh CYIIIECTBEHHBIA TpU3HAK KaacCcu(UKaliy, OCHOBaHUS st 0000IIeHus u
CpaBHEeHUs1, KpUTeprHU NMPOBOIMMOTr0 aHaIn3a;

BOCIIPUHMMATh, (OPMY/MPOBaTh W TIPeo0pa30BbIBaTh CYXKIEHHS: YTBEPJUTE/TbHbIE U
OTpHULIaTe/IbHbIe, eJUHUYHbBIE, YAaCTHBIE U 00I1I[1e, YC/IOBHBIE;

BLISIB/IITH MaTeMaTHuyecKrWe 3aKOHOMEpPHOCTH, B3aMMOCBSI3U U TMPOTHUBOPeurs B (pakTax,
JAHHbIX, HAOMIONEHUSIX W YTBEPXKAEHUsX, TIpejjiaraTb KPUTEPUH [/Isl  BBISBJIEHUS
3aKOHOMEPHOCTeN 1 IPOTUBOPEUUH;

Jlenatb BBIBOABI C MCIO/Ab30BaHMEM 3aKOHOB JIOTWKW, AeJYKTUBHBIX W WHYKTHUBHBIX
YMO3aK/TFOUeHHH, YMO3aK/TIOueHH 110 aHaJIoTHH;

TIPOBO/IUTH CAMOCTOSITE/TLHO /0Ka3aTeIbCTBa MaTeMaTUUeCKUX YTBepK/eHuH (TIpsSIMble U OT
MPOTHUBHOTO), BBLICTpAaWBaTh AapryMeHTal[dl0, TIPUBOAUTH TPUMEPbl U  KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY’>KIEHUS U BBIBOJIBI;

BbIOMpATh CII0CO0 pellieHurs1 yueOHO 3a1auu (CPaBHUBATh HECKOJ/ILKO BADUAHTOBR PELeHMs,
BbIOMpAaTh HanboJIee TIOAXO/ASAIINM C YYETOM CaMOCTOSITETbHO BbIZIe/IEeHHBIX KDUTEPUEB).

Bba3oBble uccieoBaTe/IbCKue AeiCTBUA:

WICTI0JIb30BaTh BOTPOCHI KaK MCC/Iej0BaTe/IbCKU UHCTPYMEHT M03HaHus, (JOPMY/IMPOBaTh
BOMIPOCHI, (DHUKCUPYIOIMe TIPOTHBOpeune, MpobiemMy, ycTaHaB/IMBaThH HCKOMOe U JaHHOe,
dbopMHpOBaTh TMIOTE3y, aPTYMEHTUPOBAaTh CBOIO MO3MLMI0, MHEHUE;

TPOBOZIUTL  CAMOCTOSITE/IbHO  CTJIAHUPOBAHHBIN ~ JKCIIEPUMEHT, UCC/iefiloBaHHe  T10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SIBJIeHUSs, TIPOIecca, BbISBIEHUIO
3aBUCUMOCTeN MeXXay 00beKTaMu, IBJIeHUsIMU, TIPOLjeCcCamy;

CaMOCTOSITe/TbHO (hOPMYIMPOBATh 0000IIEeHUST ¥ BBIBO/BI TI0 Pe3y/bTaTaM MPOBeAEHHOTO
HaOJTF0/IeHus], UCC/IeIOBaHMs], OL[€HUBATh JOCTOBEPHOCTh IMOJyUeHHBIX Pe3y/bTaTOB, BLIBOJIOB U
0000111eHHH;

TIPOrHO3UPOBaTh BO3MOYKHOE Pa3BUTHE IPOLIecca, a TakKKe BbIBUTATH TPe/TOIOKEeHUs O
€ro pa3BUTUU B HOBBIX YC/IOBUSIX.

PaboTa c undopmarjueii:

BBISIBJIATE Ie(UIUTHI UHPOPMALUH, JaHHBIX, HEOOXOUMBIX /11 OTBeTa Ha BOTIPOC U /ISt
pellieHus 3a[jauu;

BbIOMpaTh MHPOPMALIMI0O W3 WCTOYHWKOB pA3/IMUHBIX  THIIOB, aHa/JIW3UPOBATh,
CUCTeMAaTH3UpOBaTh W HWHTEPIPETUPOBaTh HWH(MOPMALIMI0 Ppa3/MyHbBIX BUJAOB U (opm
Tipe/|CTaB/IeHNUSI;

CTPYKTYpPHPOBaTh UH(POPMaAILHIO, TIPE/ICTABISTH €€ B pa3TMUHbIX (opMax, WITHOCTPHUPOBATh
rpaduuecku;

OlLIEHMBaTh HAAEXHOCTH MH(POPMAIMM 10 CaMOCTOSITEIbHO  C(hOPMY/IMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yue0HbIe /|efiCTBHSA



Oomienmue:

BOCTIpUHMMATh U (OPMYJIMPOBATh CYXKAEHUS B COOTBETCTBUU C YCJIOBUSIMH U LieJISIMU
o011IeHus], SICHO, TOUHO, TPaMOTHO BBIP@KaTb CBOK TOUKY 3PEHHUSI B YCTHBIX W TMCbMEHHBIX
TeKCTax, aBaTh MOSCHEHUS 110 X0y pellieHus 3a/jJaui, KOMMEeHTHPOBATh MOTyueHHbIN pe3y/ibTar;

B Xofie 00Cy)KZIeHUsI 3a/laBaTh BOIIPOCHI TI0 CYIIECTBY 00CY»KJaemMoi TeMbl, TIpoO/eMsbl,
pelllaeMOM 3a/lauM, BbICKA3bIBaTh WJieH, HalleJieHHble Ha TIOMCK pPellleHus], COMOCTaB/IATh CBOU
CYXXZIeHUsI C CY)K/IeHUSIMH JIDYTMX yUaCTHUKOB Jajiora, 0OHapykKMBaThb pa3jiMuhe W CXOJ[CTBO
MO3ULIUI, B KOPPEKTHOM (hopMe (popMy/IMPOBaTh pa3HOI/IaCUsi, CBOU BO3PaKeHHsI;

Npe/ICTaB/sITh pe3y/bTaThl pelleHUs 3a/aud, SKCIepuMeHTa, WCC/e/0BaHusl, TPOEeKTa,
CaMOCTOSITe/IbHO BEIOMpATh JopMaT BBICTYII/IEHUS C YUETOM 3a/jau Tipe3eHTaluyd U 0cobeHHoCTel
ayJUTOpPUHU.

PeryisTUBHBIE YHHBepCa/IbHbIe yYeOHbIe JeiCTBUS

Camoopranu3sanus:

COCTaBJISATh TUIAaH, aJrOPUTM pelleHus 3aJjaud, BbIOMpAThb CroCo0 pelleHus C y4EToM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh U KOPPEKTHPOBATh
BapUaHThI pellieHu C yuéToM HOBOW MH(OPMaLIUH.

CaMOKOHTPO/1b, SMOI[UOHA/TbHbIA HHTE/I/IEKT:

BJIa/IeTh HaBbIKaMU MO3HaBaTeIbHOM pedieKCUU KaK 0CO3HaHUSI COBePIIIaeMbIX JIeCTBUM 1
MBIC/TUTE/TbHBIX MPOLIECCOB, MX Pe3yJ/bTaTOB, B/IafIeTh CIIOCOOAMK CaMOTIPOBEPKH, CAMOKOHTPOJIS
mporiecca v pe3y/bTaTra pelieHusi MaTeMaTHYeCcKOl 3a/1auu;

Tpe/IBU/JIeTh TPYAHOCTH, KOTOpPbie MOTYT BO3HUKHYTH TIPU peIleHUM 3a/laud, BHOCHUTH
KOPPEKTHBBI B JIeITe/TbHOCTb Ha OCHOBE HOBBIX OOCTOSITENbCTB, AAHHBIX, HalZIEeHHBIX OIIMOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OLIEHWBATb COOTBETCTBHE pe3y/ibTaTa IIeJTd U YCI0BUSM, OOBSICHITh TIPUUYMHBI JOCTHXKEHUS
WIA HEeJOCTWKEHUs pe3y/JbTaTOB [IeATe/IbHOCTH, HAXOJWTb OIIHMOKY, [aBaTh OLIEHKY
nproOpPeTEHHOMY OTIBITY.

CoBMecTHas iesiTe/IbHOCTh:

TIOHMMAaTh W MCII0/Ib30BaTh MPEUMYIIeCTBa KOMaHJHOW U WHAWBHU/YaSbHON pPabOThI Mpu
pellieHUy yueOHBIX 3a/ja4, TPUHUMATL IleJlb COBMECTHOMW JIeTe/IbHOCTH, IJIAHUPOBATh
OpraHu3alfi0 COBMECTHOM pabOThI, pacripefie/iiTh BUABI PaboT, JOroBapuBaThCs, 00CYXKAATh
TIPOIIeCC U pe3y/ibTaT paboThl, 0000111aTh MHEHUSI HECKOJILKUX JIFOZIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboTel (00CyxgeHHs, 0OMeH MHeHHH, «MO3TOBbIe
IITYPMbI» YU UHBIE), BBIMO/IHATH CBOO YaCTh pab0OThI ¥ KOOPIMHUPOBATb CBOM JIEHCTBUS C IPYTUMU
yieHaMd KOMaH/bI, OLIeHWBaTh KayeCTBO CBOEro BK/aja B OOIMIMM MPOAYKT TIO KPUTEPUSM,
cchopMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

INPEAMETHBIE PE3YJ/IbTATBI

K xoHily obyuenuss B 10 k/acce oOydyarOIIUHACS TONYUUT C/I€AYIOIIME TPeJAMEeTHbIe
pe3y/bTaThl 10 OTAe/NbHBIM TeMaM pabouyeli rporpamMmbl yueOHOTO Kypca «Asrebpa v Havasa
MaTeMaTUueCcKOoro aHasin3a»:

Yucna ¥ BBIYUC/ICHUA:

CBOOO/JHO OTEpHpPOBaTh MOHATHUSIMU: pallMOHALHOE UKC/I0, OeCKOHEeUHasi epuoinyecKast
JIpo0b, TIPOIIEHTHI, WPpalMOHA/ILHOE YKMCJI0, MHOXKECTBA pAllMOHATBHBIX WM [I€HCTBUTETbHBIX
yuces, MOAYJ/Ib IeICTBUTETbHOTO UUCIIa;

TIPUMEHSITh POOU Y TIPOLIEHTHI JJ1sl PellieHHsI PUK/IaZHbIX 3a/jau U3 Pa3/IMYHbIX OTpac/ien
3HaHWM U peabHOM >KU3HU;

TIPUMEHSITh TIPUO/IKEHHBIE BBIUMC/IEHUS], TPaBWIa OKDPYTJIeHUs, TIPUKUIKY W OLIEHKY
pe3yJ/ibTaTa BbIUMCIeHUM;



CBOOOJHO OIepUpOoBaTh TIOHSTHEM: CTeTNeHb C I[eJIbIM TI0Ka3aTesieM, HCIOb30BaTh
NoJXoAsAIIyI0 (opMy 3amMcy JIeHCTBUTeNbHBIX UWCeN /IS pelleHUst NMPaKTUUeCKUxX 3ajaud U
Tipe/iCTaB/eHUs JaHHbIX;

CBOOO/IHO OTIEPUPOBATH MIOHATHEM: apU(pMeTHUeCKU KOPeHb HaTypa/lbHOM CTerneHw;

CBOOO/JHO OTIEPUPOBATh MOHITUEM: CTeTeHb C PALMOHAIBLHBIM TT0Ka3aTesieM;

CBOOO/IHO OTEpUpPOBATh TIOHATHSIMM: JIOTapudM UHUC/Ia, AeCITUYHbIe W HaTypasbHbIe
JiorapudMeb;

CBOOO/IHO OTEpUPOBATh TIOHSTHUSIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC YKMCIOBOTO
apryMeHTa;

OTepUpOBaTh MOHITUSMU: aPKCHHYC, apKKOCMHYC U apKTaHT'eHC UKCI0BOr0 apryMeHTa.

YpaBHeHMs ¥ HepaBeHCTBaA:

CBOOO/IHO OTIEPUPOBATH MOHATUSIMU: TOXKAECTBO, ypaBHEHHe, HEPABEHCTBO, PABHOCHIIbHbIE
ypaBHeHUs U ypaBHEHUSsI-C/Ie[ICTBUSI, paBHOCU/IbHbIE HEDABEHCTBa;

NPUMEHSITh Pa3/IUuHble METOAbI pelleHus] PaLMOHAIBHBIX M JPOOHO-palMOHATbHBIX
ypaBHeHUM, MPUMEeHSITb MeTO/| UHTePBAJsIOB /ISl pellieHNsl HePaBeHCTB;

CBOOO/IHO OTIepUPOBaTh MOHATUSIMU: MHOTOYIeH OT OJHOW TepeMeHHOH, MHOTOYIeH C
LebIMU K03 uliieHTaMu, KODHU MHOTOU/IeHa, IPUMEHSTh JleJieHue MHOTou/ieHa Ha MHOTO4/IeH
C ocTaTkoMm, TeopeMmy be3y u Teopemy BueTta jjj1s pelieHus 3a/au;

CBOOOJHO OMEpUpOBaTh TIOHATHSIMH: CHCTe€Ma JIMHEMHBbIX ypaBHEHWH, MaTpHIia,
oTipejie/IuTe/Ib MaTpullbl 2 X 2 U ero reoMeTpuuecKdWil CMBIC/I, WCII0/Ib30BaTh CBOWCTBA
orpejenuTeNss 2 X 2 7751 BBIUAC/AEHUS ero 3HaueHusl, IPUMEHSITb OTpe/le/IUTe/u [1Jisl pellieHust
CUCTeMbl JIMHEHHBIX ypaBHEHWM, MOJeJIMpOBaTh peajibHble CUTYaldd C TOMOILBI0 CHUCTEMBI
JIMHEMHBbIX ypaBHEHWM, WCCe0oBaThb TOCTPOEHHble MOJeNM C TIOMOIIbI0 MaTpul, |
oripejiesivTesiel, UHTepPIpPeTUPOBATh MOyUYeHHbIN pe3y/bTar;

WICII0/Tb30BaTh CBOMCTBA JIEMCTBUM C KOPHSIMH [I7Is peo0pa30BaHMsI BbIPAyKeHUH;

BBITIOJIHATL ~ TIPe00pa30BaHUsl UYWC/IOBBIX  BBIDAKEHHH, CO/EpXKAIlUX CTeNeHH C
palMoHaNIbHBIM T0Ka3aTe/eM;

WCTO/b30BaTh  CBOWCTBA JiorapupmoB [ijis  mpeobpa3oBaHust  JiorapuMUUeCcKUx
BbIpa’KeHUH;

CBOOOZIHO  OMepwpoBaTh  TIOHATUSIMM:  WppalMOHajIbHbIe,  TIOKa3aTe/lbHble |
forapu@mMuueckrie ypaBHeHUsl, HaXOJUTh UX pelleHUs] C TIOMOIbI0 PABHOCU/IbHBIX MEPex0/0B
WM OCYIL[eCTBJIsIsl IPOBEPKY KOPHeii;

NIPUMEHSITh ~ OCHOBHbIe  TPUTOHOMeTpUYeckue  (opMysabl  fAsisi  TipeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BbIPayKeHU;

CBOOOJHO OMEepUpoBaTh TIOHATHEM: TPUTOHOMETPUUECKOe YpaBHeHHe, TPUMEHSTh
HeoOXoAuMbIe POPMYJIbI [/l PEIIIeHUsI OCHOBHBIX THUTIOB TPUTOHOMETPUUECKUX YPaBHEHU;

MO/Ie/IMPOBaTh peajibHble CUTYyal[u Ha s3blKe anreOpbl, COCTAB/ATh BbIPAXKEHUS,
ypaBHeHHUsl, HepaBeHCTBa I10 YCJIOBMIO 3aJjaud, WCC/Ie[oBaTh IIOCTPOEHHbIe MOJeNu C
WCTIO/Tb30BaHUEM arirapaTa anreophl.

®yHknuu U rpadpuku:

CBOOOJHO OIMEpPUpOBATh TOHATUSIMH: (YHKLUS, CIIOCOObI 3afiaHust (QYHKIMH, B3aUMHO
obpaTtHble (QYHKLMM, KOMIO3ULUA (GYHKUWM, rpaduK (QYHKLUH, BBIIOIHATH 3/1eMeHTapHbIe
nipeobpa3oBaHus rpaUKoOB (HYHKINH;

CBOOO/IHO OIEpUpOBaTh TOHATUSIMM: 00/aCTh OMpeie/ieHUss U MHOXKECTBO 3HAaueHWA
byHKIMM, Hy1U QYHKLWY, TIPOMEXKYTKH 3HAKOMOCTOSTHCTBA;

CBOOO/IHO OTEepUpPOBaTh TOHSATHSMHU: UYETHbIE W HEUETHbIE (YHKLUH, TEePUOJUYECKHe
GyHKIUM, TIPOMEXYTKM MOHOTOHHOCTM (YHKLMH, MakKCUMyMbl W MWHUMYMbI GYHKLUH,
HauOosbIIlee ¥ HaMeHblIlee 3HaueHre QYHKIMK Ha TIPOMEXKYTKE;

CBOOOJHO OMepyUpoBaTh TOHATHSMHU: CTeTlleHHass (YHKUUS C HaTypajdbHBIM U IieJIbIM
rokasaresieM, rpaduK CTermeHHOM (YHKLMU C HaTypajJbHbIM U LeJIbIM T0Ka3aresieM, Tpapuk
KOPHSI N-01 CTereHu Kak PyHKI[UK 00paTHOM CTeTleH! C HaTypa/ibHbIM TI0Ka3aTeseM;



OTIepUPOBaTh TOHATUSMU: JIMHEWHAas, KBaJpaTHUHasi W JpOoOHO-MHelHas (QyHKIUH,
BBITIOJTHATE 3/IeMEHTapHOe HCCie/JoBaHue U TIOCTPOeHre X rpaukos;

CBOOOJHO OTIepUPOBATh TIOHSATHSMU: TOKa3aTesbHAst U jorapudmudeckas QyHKIUH, WX
CBOMCTBA U TpadyKU, UCTI0/IB30BaTh UX rpadUKu [71s pellieHus ypaBHeHU;

CBOOOJHO OMEepUpPOBATh TOHSTUSMHU: TPUTOHOMETPUYECKass OKPYKHOCTh, OTpeziesieHue
TPUTOHOMETPUUECKUX (PYHKIUM UHMCTIOBOTO apryMeHTa;

WCT0JIb30BaTh rpa@uku (PyHKUWN [/1s1 WCCIeJOBaHUsT TPOLIeCCOB U 3aBUCUMOCTEHN TpU
pellleHny 3ajlau U3 IPYruX yueOHBIX MpeJMETOB W peajibHON >KW3HHU, BbIpaXKaTh (GOpMysiaMu
3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauana MaTeMaTHYeCKOro aHa/iM3a:

CBOOOJHO OTEepUpOBaTh TOHATUSIMU: apr(MeTHUeCcKas W TeoMeTphuecKasi MMpOrpeccHs,
OeckoHeuHO yObIBaroIIasi TeOMeTPUUeCKasi MPOrPeCCHsl, TUHEMHBIM U SKCITOHEHI[Ua/TbHBINA POCT,
dbopMysia CI0XKHBIX MPOLIEHTOB, UMeTh TIPe/|CTaB/IeHe O KOHCTaHTe;

WCTI0/Tb30BaTh TIPOTPECCHUU [I/Is pellleHUsl peasibHbIX 3a/jau MPUK/IaIHOTO XapaKTepa;

CBOOOJHO  OTepUpOBaTh  TOHATUSMHU:  I10C/IeI0BAaTebHOCTh,  CIIOCOOBI  3a/jaHUS
roc/iefioBaTeTbHOCTeH, MOHOTOHHBIE U OrpaHUYeHHbIe TI0C/Ie/I0BaTeIbHOCTH, TOHUMaTh OCHOBBI
3apOoXK/IeHHUs] MaTeMaTHYeCKOT0 aHan3a Kak aHain3a 0eCKOHeUHO MaslbIX;

CBOOOJJHO OTEpPUPOBATh TOHSATUSAMM: HeTpepbiBHbIe (YHKIMM, TOUKH pa3pbiBa rpaduka
GyHKIMM, aCUMIITOThI rpaduKa GyHKIUY;

CBOOOJJHO OIEepUPOBaTh TOHATHEM: (GYHKIMs, HerpepblBHAas Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HeMpepbIBHbIX (PYHKLUM [/ pellieHus 3a/ay;

CBOOOJHO OMEpPUpPOBATh TMOHATHUSIMU: TiepBasi W BTOpas TPOW3BOZHbIE (YHKIIUH,
KacaresbHast K rpaQuKy (pyHKLINH;

BBIUKC/ISITH TIPOM3BO/JHBIE CYMMBI, IIPOU3Be/IeHHs], YaCTHOTO ¥ KOMITO3HUI[UHU ABYX (QYHKLIMM,
3HaTh MIPOM3BO/HbIE 3/IeMeHTapHbIX QYHKLIWH;

WCTI0JTb30BaTh TeOMEeTPUUECKUH U (PU3NUeCKU CMBIC/T TIPOM3BOJHOM ZIJis PellieHus 3a/jau.

MHo>xecTBa M JIOTHUKA:

CBOOO/JHO OTIEPUPOBATh MOHATUSAMU: MHOXXECTBO, OTI€PALIMU HaJj MHO>KECTBAMM;

WICT0JIb30BaTh TEOPETUKO-MHOKeCTBEHHbIM afrapaT /sl ONUCaHWs PeaTbHbIX MPOLIeCCOB U
SIBJIEHWH, TIPU PEIIIeHUH 33/]au U3 IPYTUX YUeOHbBIX MPeIMeTOB;

CBOOOJHO OTepUpPOBaTh TOHATUSMU: OTpeZie/ieHde, TeopeMa, ypaBHeHUe-CJie/ICTBUE,
CBOMCTBO MAaTeMaTHUeCKOTO O0beKTa, /I0Ka3aTe/NbCTBO, PaBHOCU/IbHBIE ypaBHEHUS W
HepaBeHCTBa.

K xoHily obyuenuss B 11 k/acce oOyuvarOIIMHACS TONYUUT C/IAYIOIIME TPeAMEeTHbIe
pe3y/bTaThl 10 OTAe/NbHBIM TeMaM pabouyeli rporpamMmbl yueOHOTO Kypca «Asrebpa v Havasa
MaTeMaTHueCKOro aHa/In3a»:

Yuc/ia ¥ BBIYUC/ICHUA:

CBOOOJHO OMNEepupoBaTh TOHSATHUSAMM: HATypajlbHOE U 1[I0 UYKWCI0, MHOXKEeCTBa
HaTypa/bHbIX U L|eIbIX YUCesl, UCII0/Ib30BaTh MPU3HAKU genuMocTty Lenbix yucen, HO/I v HOK
HaTypasIbHbIX UMCeJI /IJIsl PellieHust 3aZiau, MPUMeHSITh airopuTM EBKIN/Ia;

CBOOO/JHO OTIepHPOBATh MOHATHEM OCTaTKa 10 MO/IYJII0, 3alUChIBATh HATypasbHbIe YnC/Ia B
Pa3/IMUHBIX TO3ULIMOHHBIX CUCTEMAax CUMC/IeHHS;

CBOOOJHO OTIepUPOBATh MOHATUSMHU: KOMIUIEKCHOE UWCJI0 ¥ MHOXXEeCTBO KOMITJIEKCHBIX
yKces1, TPe/CTaB/IsATh KOMIIEKCHbIE UMC/Ia B aareOpanuyeckol ¥ TPUrOHOMeTpUUecKol dopme,
BBIMOJTHSTE apU(PMeTHUeCKHe OTlepalii C HUMH U U300paXkaTb Ha KOOPAMHATHOMW TJIOCKOCTH.

YpaBHeHHs U HEPAaBeHCTBA:

CBOOOJHO  OMepupoBaTh  TOHSATHSIMU:  WppaljMOHa/IbHbIe,  TIOKa3aTe/JbHble U
norapuMuuecKrie HepaBeHCTBa, HAXOAUTD WX pellleHHs C TIOMOIIbI0 PABHOCU/IbHBIX TIEPEX0/I0B,;

OCYI[eCTBJISITH OTOOP KOPHEH TpU pellieHnH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OMNEepUpOBaTh TIOHSITUEM TPUTOHOMETPHUUECKOE HEepaBEeHCTBO, TPUMEHSTh
HeoOxoiuMbIe (POPMYJIBI [I7Isl pellieHHsI OCHOBHBIX THUTIOB TPUTOHOMETPHUYEeCKUX HePABEHCTB;



CBOOOJJHO OTIepHUpPOBaTh TIOHATHUSIMH: CUCTeMa M COBOKYITHOCTh YPaBHEHHW W HEPaBeHCTB,
PaBHOCH/IbHbIE CUCTEMBI U CUCTEMBI-C/Ie/ICTBHUS, HAXOAUTh PeLleHUs] CUCTEMbI U COBOKYITHOCTEN
pallMOHaNbHbIX, WPPALMOHANbHBIX, T[I0Ka3aTe/JbHbIX W JIOTapUPMUUYECKUX YpaBHEHUU U
HEepaBeHCTB;

pelliaTh paljMOHalbHble, UppalMOHabHbIe, T[l0Ka3arelbHble, JjorapudMuueckue u
TPUTOHOMEeTPUUEeCKHe ypaBHEHHSI U HepaBeHCTBa, CoZieprKalliie MOZy/IU Y IlapaMeTpbl;

MIPUMeHSThb IpadruecKre MeTO/Ibl [/l pellieHusl ypaBHeHUI Y HepaBeHCTB, a TakxKe 3a/1ay C
rapaMeTpamy;

MO/Ie/IMPOBaTh peajibHble CUTyal[u Ha s3blKe anreOpbl, COCTAB/ATh BbIPAXKEHUS,
yPaBHEeHUS1, HepaBeHCTBa U UX CUCTEMBI 110 YCJIOBUIO 3a/iauu, UCC/el0BaTh TIOCTPOEHHbIE MOZEeN
C UCTI0/Tb30BAHMEM arllapara ajareOpbl, MHTePIPETUPOBATh TIOTyYeHHbBIN pe3ysibTaT.

®DyHKIUM U rpaduku:

CTPOUTH IpaUKu KOMIMO3ULIMK (GYHKI[MI C TOMOIIbIO 3/IeME@HTapHOTO UCC/Ief0BaHUsI U
CBOMCTB KOMITO3WLMU IBYX (DYHKLIWI;

CTPOUTH reoMeTpruyeckre 00pa3bl YpPaBHEHUH U HEPaBEHCTB Ha KOOPUHATHOW TUIOCKOCTH;

CBOOO/IHO OTIEPUPOBATH MOHATUSMU: TPA(UKN TPUTOHOMETPUUECKUX (DYHKLIWH;

MIPUMEeHSTb QYHKLIMH /1 MO/Ie/TMPOBaHUsI U UCC/ie/IoBaHUsI peaibHbIX MPOLIeCCOB.

Hauasia MaTeMaTH4eCKOro aHa/m3a:

WCIO0JIb30BaTh TPOU3BOJHYIO [/Isl MCC/Ie[oBaHUs (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO/IUTh HauOO/Iblllee ¥ HAUMeHbIllee 3HaueHHs! (PYHKIMKM HeTIPepLIBHON Ha OTPe3Ke;

VICTI0JIb30BaTh MPOU3BOJHYIO [/1s1 HaXOXKAEeHUs HaWIyullero pelleHrsl B MPUK/IaJHbIX, B
TOM UHCJIe COLMaJbHO-3KOHOMMWUECKUX, 3ajiauax, [jisi OorpejiesieHUsi CKOPOCTA U YCKOpPEeHUsI
ripoliecca, 3alaHHOro (popMyJior Unu rpaukom;

CBOOO/JJHO OMEpPUPOBAThH TOHATHUSIMU: TIepBOOOpa3Hasi, OTnpeZie/IEHHbBIN UHTEeTpasl, HAXOJUTh
niepBooOpa3Hbie 3/1eMeHTapHBIX (YHKUWMH W BBIUMCIATH WHTerpan 1o ¢opmysne HbroToHa-
JletiOHMIIa;

HaXO/WTh TJIOMIAZM TUIOCKUX (GUTYD U 0OBEMBI TeJT C MOMOIL[bI0 UHTErpaia;

VMeTh TIpeJiCTaBleHde O MaTeMaTUYecKOM MO/eIMPOBAaHUM Ha TpUMepe COCTaBJ/ieHUs
nvddepeHLMaNbHBIX YPaBHEHUM;

pelliaTh MPUK/IaHbIe 33/jaud, B TOM UHC/e COLMaTbHO-9KOHOMUYECKOro U (hHM3UUecKoro
XapakTepa, CpeicTBAMU MaTeMaTUUeCKOro aHa/in3a.

TEMATHNYECKOE INTAHUPOBAHUE
10 KJIACC

KosnuyecTBo uyacoB JJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/bH
ble pecypchbl

Ne HaunmMmeHnoBanue

o/ pa3je/ioB H TeEM Bcer | Kontponbnsl | IIpakTHuecku
1 NMporpaMmmsbI () € paboThI e padoThI

MHoecTBO
JIeCTBUTE/IbHBIX
yuces.
MHorousneHsl.

1 PauronanbHbIe 24 1
ypaBHEHUS U
HepaBeHCTBa.
CucrteMbl TMHEHHBIX
ypaBHeHUH

2 DYHKLIMU U 12 1
rpaduKu.




CreneHHast pyHKLUS
C Lie/IbIM
roKasareseM

ApudpmeTnueckuit
KOpeHb N-0M1
CTereHHU.
WNppauyoHanbHble
ypaBHEeHUsI

15 1

IToka3zaTenwHast
byHKUYS.
IToka3aTenbHbIe
ypaBHEHUsI

10 1

Jlorapudmuueckas
GyHKLMS.
Jlorapudmuueckue
ypaBHeHUs

18 1

TpuroHomeTpuyeck
Ve BBIpDaKEeHUs U
ypaBHEeHUsI

22 1

ITocnemoBaTenbHOCT
Y Y NIPOrpeccuu

10 1

HernpepsiBHble

byHKLMM.
[IpousBogHas

20 1

[ToBTOpEHME,
obobi11ieHme,
CcUCTeMaTH3als
3HaHUU

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

136 10

11 K/ITACC

Ne
/
I

HaumeHnoBanue
pa3fesioB U TeM
NporpamMmsbl

KosmdecTBO 4acoB

Bcer | KoHTpo/bH
) ble padoThI

IIpakTHyeck
He padoTsbI

JJIEKTPOHHBIE
(udposbie)
oOpa3oBaTe/bH
ble pecypchl

Uccnenosanue
byHKIMi C
TIOMOLLIBIO
TIPOU3BOJHOU

22 1

[TepBooOpa3Has u
WHTeTpas

12 1

I'paduku
TPUTOHOMETPUUECK
UX QyHKLIUAMN.
TpuUroHomeTpuyeck

14 1




e HeEPABEHCTBA

WppaimoHasnbHble,
roKasaresibHble U
JlorapudmMuueckue
HepaBeHCTBa

24

KomriekcHbie
yuciaa

10

HaTtypanbHbie u
LieJible yucsia

10

Cucremsl
paLMOHaNbHBIX,
VppalMOHATbHBIX
roKasaTesbHbIX U
JlorapupmMuUeCcKux
ypaBHeHUH

12

3agauu C

rlapamMeTpamu

16 1

3HAHUU

[ToBTOpEHME,
obo011eHMe,
CcUCTeMaTu3aLus

16 2

OBIIEE KOJIMYECTBO

YACOB IIO
I[TPOTPAMME

136 10 0

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHO
OBPA30BATEJ/IbHOU ITPOTI'PAMMBI

10 K/TACC
Kopg, ”
IpoBepsIeMoro IIpoBepsiembie NpeJMeTHbIe Pe3y/IbTaThl 0CBOEHHS OCHOBHOMH
pesybTaTa o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/JHero o01ero o0pa3oBaHus
1 Uucsia ¥ BEIYKC/IeHUS
11 OrnepupoBaTh TIOHATUSMU: paljMOHa/bHOE U [JeMCTBUTEbHOe YMCJIO,
) 00OBIKHOBEHHasl U ZIeCITUYHast Ipo0Ob, IPOIEeHTHI
12 Bb\I}l‘IOJ‘IHHTb apudmeThUecKrde Orepald C  palfiOHAIbHBIMU U
JIeliCTBUTE/IbHBIMUA UHCIAMH
13 BbIMOMHATL ~ TIPUO/IMDKEHHBIE  BBIUUC/IEHUS,  WCIIOJB3YS TpaBHa
OKDYTJIEHUS], leflaTh PUKUKY U OIIeHKY pe3y/ibTaTa BhIUHCIeHHH
OmnepupoBaTth MOHATUSAMH: CTeNeHb C 1[e/IbIM TI0Ka3aTe/leM, CTaHJapTHast
14 dopMa 3amucu [elCTBUTENHLHOTO YKC/ia, KOPeHb HATypaJbHOU CTereHu;
' HCII0/Tb30BaTh TIOAXOSAITYI0 (POpPMY 3aImiCH AeMCTBUTETBHBIX UHCeN JIIs
pellieHus MPaKTUUeCKUX 3a/lau U MpeJiCTaB/IeHuUs JAHHbIX
1.5 OrnepupoBaTh TMOHATUSIMU: CHHYC, KOCUHYC M TaHT'€HC TPOW3BOJILHOTO

yr7a; WCIO0JIb30BaTh 3aliCh ITTPOM3BOJILHOTO yIJyla uepe3 oOpaTHbIe




TPUTrOHOMeTpUUecKre (QyHKLUU

2 YpaBHeHUs1 U HepaBeHCTBa
OrnepupoBaTh MOHATUSIMU: TOXAECTBO, YpaBHeHUe, HEPABeHCTBO, LieJioe,
2.1 paLoHabHOe, vppaLoHaibHOe ypaBHeHue, HEpPaBeHCTBO,
TPUTOHOMETPUUECKOe YpaBHeHHe
29 BbInonHATEL Tpeobpa3oBaHusi TPUTOHOMETPUUYECKUX BhIPa)XKEHUH U pellaTh
) TPUTOHOMETPUUYEeCKHe YpaBHEHUsI
BbimonHATh Tpeobpa3oBaHus 1e/bIX, PAlMOHABHBIX U UPPalMOHA/TBHBIX
2.3 BbID&XKEHUM U pellaTb OCHOBHbIE THUIIbI LieJIbIX, palMOHAJbHBIX U
VppaLMOHA/IbHbIX YDaBHEHUI 1 HEPABEHCTB
24 [MpumeHsSITb ypaBHEHUS U HepaBeHCTBA [Jis peLIeHUs] MaTeMaThUuecKrux
) 3a/1au ¥ 3a/1a4 U3 Pa3/IMUHBIX 00/1acTell HAYKW U peabHOM >KU3HU
MogenvpoBaTh peajibHble CUTyallUd Ha si3bIKe anreOpbl, COCTaB/STH
2.5 BbID@)KEHUsI, ypaBHeHHsl, HEPaBeHCTBA M0 YC/IOBUIO 3a/lauM, UCC/Ie/|0BaTh
TIOCTPOEHHbIE MO/IE/A C MCII0/Ib30BAaHUEM arriaparta ajreopsl
3 DYHKIMU U TpavKU
OnepupoBaTh MOHATUAMU: (DYHKIIMs, CTIOCOOBI 3a1aHUs DYHKIIMH, 00/1aCTh
3.1 orpefieJieHUs] U MHOXXeCTBO 3HaueHWW GYyHKLUM, rpauk QyHKLUHU,
B3aMMHO 0OpaTHbIe PYHKIMU
3 OrnepupoBaTh MOHATUSIMU: YETHOCTb W HEUETHOCTh (YHKLWW, HYIU
) (GYHKL[MH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Wcnonb3oBath rpadvku PyHKLWN [Jis pellieHusl ypaBHeHUI
34 Crpoutb UM uuTaThb TrpapuKd JUHEWHOW (QYHKLMM, KBaJpaTUUHOU
) (GYHKLMM, CTeleHHOW (QYHKLIMY C LieJIbIM NT0Ka3aTreseM
Wcnonb3oBath rpaduku ¢QyHKLUMM A1 WCCAe0BaHUS TPOLIECCOB U
35 3aBUCUMOCTEH TPHU DeIeHrU 3a7iau W3 JPYTrux y4yeOHBIX TPeJAMETOB U
' peaslbHOW ’KW3HMW, BbIpa)KaTb (OpPMy/JaMM  3aBUCUMOCTU  MEXAY
BeJIMUMHAMU
4 Hauasia MaTeMaTHueCcKoro aHaausa
41 OnepupoBaTh TMOHATUSMU: TIOC/AE€/I0BaTeNbHOCTb, apumMeThueckass u
) reoMeTprUyecKasi Mporpeccuu
OnepupoBaTh MOHATHSIMU: OeCKOHEUHO yObIBarollas reoMeTpuyeckKast
4.2 nporpeccusi, CyMMa 0OeCKOHeUHO yObIBaroIlell reoMeTpUYecKOi
MPOrpeccuun
4.3 3ajiaBaTh M0C/Ie/J0BaTeIbHOCTH Pa3/IMUHBIMU CIIOCOOAMU
44 Ucnons3oBaTh CBOWCTBA TOC/€/I0BAaTe/IbHOCTEM U TIPOTPeCcCUM  [/isi
) pellieHusi peajbHbIX 3a/lau NPUK/IaJHOTO XapakTepa
5 MHoOKeCTBa U JI0OTUKa
5.1 OrnepripoBaTh NOHATUAMU: MHOXKECTBO, Ollepalyy Ha/l MHOXKeCTBaMU
Ncrnonb30BaTh TeOpeTMKO-MHOXKECTBEHHbIN —ammapar [jis  OMUCaHUs
5.2 peasibHBIX MPOLIECCOB U SIBJIEHUM, MPY pellieHnH 3afiau U3 APYTUX yueOHbIX
ripeIMeTOB
53 OnepupoBaTh  TOHATUSMU:  OfpefesieHUe, Teopema, CJie[iCTBUe,

JA0Kad3aTe/JIbCTBO




11 K/IACC

Ko .
I olltae SEMOTO IIpoBepsiemble IpeAMeTHbIE pe3y/1bTaThl 0CBOEHUSI 0CHOBHOM
poBep o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus
pe3yjbTaTa
1 Yucna ¥ BBIYMC/IeHUS
OnepupoBaTh TOHATUSMU: HaTypajbHOE, 1|e/i0e UWC/I0; UCIOIb30BaTh
1.1 MPU3HAKW [eMUMOCTH LiebIX 4YMCesI, pas3/joXKeHWe 4Yuc/la Ha MpOCThble
MHO>KWTENH J/1sl pellieHusl 3a/jau
1.2 OnepupoBaTh MOHITHEM: CTETIeHb C PallMOHA/IbHBIM TT0Ka3aTe/ieM
13 OnepupoBaTh MOHATUSIMU: JIOTapU(M UKCIa, JeCITUUHbIE U HaTypaJbHbIe
) Jiorapu¢mbl
2 YpaBHeHUs1 U HepaBeHCTBa
[TpuMeHSITH CBOWCTBA CTeNeHW /I TMpeoOpa30oBaHMs BbIPAXKEHMUH,
2.1 OTepUpOBaTh TMOHSITUSIMU: TIOKa3aTe/llbHOE ypaBHEHHWe U HepaBeHCTBO;
pelllaTh OCHOBHbBIE TUTIbI TTIOKa3aTeIbHbIX YPaBHEeHU U HepaBeHCTB
BbInonHATL TpeoOpa3oBaHUsl BBIPDAKEHWH, CO/IE€pIKallldX JIorapr(MbI;
2.2 OTepUpPOBaTh MOHATUSIMU: JIoTapUPMUUECKOe YpaBHEHNe U HepaBeHCTBO;
pelliaTh OCHOBHbBIE THUIIbI JIOrapu(MUUECKUX YPaBHEHUN U HEPAaBEHCTB
2.3 HaxoauTh peltieHust IPOCTEHIIINX TPUTOHOMETPUUYECKHX HePABEHCTB
OrnepupoBaTh MOHATUSIMU: CUCTeMa TMHeMHbIX YpaBHEeHUM U e€ pellieHue;
24 WCI0/Ib30BaTh ~ CUCTEMY  JIMHEMHbIX  ypaBHEHUW [l pelleHust
MIPAKTUUeCKUX 3afiau
25 HaxoguTh  pellleHWsI  MPOCTEHIIIMX CUCTEM UM COBOKYITHOCTeM
) paLMoHaIbHbIX YPaBHEHU U HEPABEHCTB
MojenupoBaTh peasibHble CUTyallMd Ha s3blKe aireOpbl, COCTaB/ISTh
2.6 BbID@)KEHUS], YPaBHeHUs], HePaBeHCTBAa M CUCTEMbI 10 YCIOBUIO 3a/lauH,
HCC/IeloBaTh TTIOCTPOEHHbIe MO/IeJIU C MCII0/Ib30BaHUEM arlrapara aareopsbl
3 @DYHKIIMU U TpadUKu
OnepupoBaTh TOHATUSMU: TlepuoAuueckass QYHKIUS, TIPOMEXYTKU
31 MOHOTOHHOCTH (DYHKIIMM, TOUKH 3KCTpeMyMa (QYHKI[UH, HauboJIbIliee U
' HavuMeHblllee 3HaUeHUs! (PYHKLIMM Ha MPOMEXKYTKe; UCII0/Ib30BaTh UX /IS
vccieJoBaHus PYHKIMY, 3ajaHHOW TpaduKoM
OmnepupoBaTth MOHITUSMU: TPadUKU TT0Ka3aTeTbHOM, TorapupmMuuecKoi 1
3.2 TPUTOHOMETPUYEeCKUX (YHKI[MM; W300pakaTh WX Ha KOOPAMHATHOMN
TIJIOCKOCTH U MCII0JIb30BaTh ZIJisl PellieHus] YypaBHEeHUM 1 HePaBeHCTB
N300paxaTh Ha KOODAWHATHOW TUIOCKOCTHM TpadMKH  JIMHEHHBIX
3.3 ypaBHEHHWM W MCIO/b30BaTh WX [l pelleHus CHUCTeMbl JIMHEMHbIX
ypaBHEHUM
34 Wcnonb3oBate rpaduku  GyHKIUM A7 WCCAeJOBaHUS TIPOL[ECCOB U
) 3aBUCHUMOCTeN U3 APYTUX yueOHBIX JUCHUIIMH
4 Hauasia MaTeMaTHueCcKkoro aHaausa
OnepupoBaTh TMOHATHSMU: HeNpepbiBHAsE (YHKLMs, T[POU3BOJHAs
4.1 GYHKI[UM; UCTO0Mb30BaTh TeOMEeTPUYEeCKUd U (U3WUYECKUl CMBICT

TIPOU3BO/IHOM [I/1s1 pellieHus 3a/iau




4 HaxoauTe  mpou3BojHbIE  3/ileMeHTapHbIX  (GYHKLUWM,  BBIYMC/STH
) TIPOM3BO/IHbIE CYMMbI, IPOU3BEe/IeHUs], YaCTHOTO MYHKIMI
Wcrnonb3oBaTh MPOM3BOAHYIO Ui UCC/AeNOBaHUS  (PYHKUMKA  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, TIPUMEHSITh pe3y/bTaThbl UCC/IeI0BaHUs K
TOCTPOEHHI0 rpachrKOB
44 Wcrnonb30BaTh MpOU3BOAHYIO [J1s1 HAXOXK/E€HUSI HAaWIyylllero pelleHus B
' TIPUKJ/IA/IHBIX, B TOM YKCJ/Ie COLIMaIbHO-3KOHOMUUECKHX, 3aiauax
45 OmnepupoBaTh TOHATUSIMUA: [€pBOOOpa3Hasi W WHTErpaj; TOHUMATh
) reoMeTpUYeCKU ¥ (PU3nUeCcKUii CMbIC]T MIHTerpasa
46 Haxomute mepBooOpa3Hble 37eMeHTapHBIX  (DYHKIMMA, BBIUUC/SATH
) uHTerpa o ¢opmyne HetotoHa — JleiibHMLA
47 Periate npuK/aHbie 3aaui, B TOM UKCJIe COL[Ma/IbHO-9KOHOMUUECKOTO U
) ¢bu131MuecKOro xapakTepa, CpeJiCTBAMM MaTeMaTUUYeCKOro aHaau3a

ITPOBEPAEMBIE DJIEMEHTBI COJEP)KAHUA

10 K/TACC
Ko IIpoBepsieMblii 3/71eMeHT CO/iep)KaHusA
1 Uucsia v BEIYUC/IeHUS

ParioHasbHble  uncia. OOBIKHOBEHHble U JeCSATHYHble [pOOW, TIPOIEHTHI,
OeckoHeuHble  TlepuoAMYeckKre  Apobu.  ApudmeTnueckue — Omepaud  C

1.1 palLMOHAIFHBIMKM UMC/IaMH, TIpeobpa30BaHUsI UKC/IOBBIX BbIpaKeHUU. [IpuMmeHeHue
[pobeli U TIPOIIEHTOB /ISl PellleHrs] TIPUK/IAAHBIX 3a7iau W3 pa3/MuHbIX OTpaciiei
3HaHWM U peaibHOM >KU3HHU
HeiictBuTenbHble  yMcia.  PalvoHanbHble W WppalMOHajbHble  YMCIa.

1.2 ApudmeTnueckue orepanuu C JAeWCTBUTeNTbHBIMU UWCTaMU. [IpubmKEHHBIE
BbIUKCJIEHUS], TIPaBUJ/Ia OKPYIJIeHHs], MPUKKU/IKA U OLleHKa pe3yJ/ibTaTa BbIUMCIeHU!
CrerneHb C 1esbIM MoKa3aTesneM. CraHaapTHas ¢opMa 3arucu JelCTBUTeTbHOIrO

1.3 | uucna. Vcnonp3oBaHve mofxogsiield (popMbl 3anvcy JelCTBUTeNbHBIX Urcen s
pelleHus: NPaKTUYeCKUX 3a/ay U Mpe/CTaBAeHuUs JaHHbIX

14 ApudmeTrueckuii KOpeHb HaTypanbHOU cTerneHu. [lelicTBUs C apuMeTUUECKUMU
KODHSIMU HaTypa/IbHOW CTeleHu

15 CuHyC, KOCHMHYC M TaHIeHC UHWCI0BOrO aprymeHTta. ApPKCHHYC, apKKOCHHYC,
apKTaHr'eHC YKWCI0BOr0 aprymMeHTa

2 YpaBHeHUsI U HEPABEHCTBA

2.1 ToykzecTBa U TOXK/IeCTBEHHbIe TTPeobpa30BaHus

29 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX BbID@KEHUIA. OcHOBHBIE
TPUTOHOMeTpUUeckKre hOpMyJbl

23 YpaBHeHve, KopeHb ypaBHeHUs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Metoz
HWHTEepBajoB

2.4 PerieHue 1ie/bIX ¥ [POOHO-pAIIMOHA/ILHBIX YPaBHEHUHA U HEDAaBEHCTB

2.5 PerieHrie MppalMOHAIbHBIX YPaBHEHUM 1 HEDABEHCTB

2.6 PerieHrie TPUrOHOMETPUUECKHX YDPAaBHEHUM

2.7 [TprMeHeHVe ypaBHeHUW Y HepaBeHCTB K pellleHUI0 MaTeMaTUueCKUX 3aJad U 3ajiau




13 pa3/IMYHbIX 00/1acTell HAayKW U PealbHOM >KU3HU
3 DYHKIMU U TpadvKu
31 OyHKIus, crnocobbl 3azaHust GyHKuW. I'paduk dyHKIMKU. B3aumMHO oOpaTHBbIe
) byHKIMM
3.9 Ob6nacTh ompezieneHdss W MHOXKECTBO 3HaueHW# ¢yHKuuu. Hym QyHKImm.
[TpoMe)XyTKM 3HAKOTIOCTOSIHCTBA. YETHBIE ¥ HeUETHBIe (DYHKIUU
33 CTelzeHHaﬂ dyHKLMS C HaTypa/IbHbIM 1 Lie/IbIM [10Ka3aTes1eM. Eé cBoiicTBa u rpaduk.
CaoticTBa ¥ rpaMK KOpPHs N-0l CTereHu
34 TpuroHomeTpuueckasi OKPY>KHOCTb, OTpe/ie/ieHue TPUrOHOMEeTPUUYeCKUX (GyHKLMI
YKCJIOBOTO apryMeHTa
4 Hauasyia MaTemaTHuyeCcKoOro aHauvsa
41 [TocnemoBaTenbHOCTH, CHOCOOBI 3aJj@aHUs TOC/IeI0BaTe/IbHOCTEH. MOHOTOHHBIE
M0C/1e/10BaTe/IbHOCTH
ApudmeTtnueckass ¥ TeoMeTpUuUecKasi TIpOTpeccMd. beckoHeuHO yObiBaroijas
42 reometrpuueckasi mporpeccusi. CymMma OecKOHEUHO YOBIBaroOIlel reoMeTpHUeCKOM
nporpeccur. Popmysia CA0KHBIX TPOLIEHTOB. VICrosib30BaHWe TIPOrpeccuu Ajist
pelLleHrs peasibHbIX 3a/ia4 NPUKJ/IaJHOTO XapakTepa
5 MHOKeCTBa M JIOTHKa
MHoXecTBO, ormepaluu HajJ, MHOXKecTBaMU. [luarpammbl Oiisiepa — BenHa.
5.1 [IpyMeHeHre TeOpeTHKO-MHOXXeCTBeHHOrO ariapara /[Jig OIKWCAaHUsl peasibHbIX
TIPOLIECCOB U SIBJIEHUH, MIPH PEILIeHUH 3a/]au U3 IPYTUX YUeOHbBIX MPeIMETOB
5.2 Ornipepiesienre, TeopemMa, C1e[ICTBUE, 0Ka3aTe/IbCTBO
11 KJ/TACC
Kop IIpoBepsieMblil 3/71eMeHT CO/iepXKaHusA
1 Uucia v BEIYKCTIEHUs
1.1 HartypasnbHble U 11esible yncaa. ITpu3Haku 1e/IMMOCTH Le/bIX yuces
1.2 CrerneHb C paljMoHaJbHbIM MoKa3areneM. CBOWCTBA CTeNeHU
1.3 Jlorapugm umucia. [lecaTHuyHble U HaTypajibHble J0raprudMbl
2 YpaBHeHMsI U HEPABEHCTBA
2.1 [Tpeobpa3oBaHue BbIpaKEHUM, CO/IePIKAIIUX JIOTapUbMBbI
29 [Tpeobpa3oBaHue BbIpaKeHUM, COZIEPKAIIUX CTETIeHU C paljiOHa/IbHbIM
roKasaTesiem
2.3 IIpuMepsbl TPUTOHOMETPUUECKUX HepaBeHCTB
2.4 [TokasaresibHbIe YpaBHEHWS U HEDABEHCTBA
2.5 Jlorapugmuueckre ypaBHeHuUsl 1 HepaBeHCTBa
26 Cucremsl JII/IHuef/iHLIX ypaBHeﬁmfxi. Pewienve rmipuk/iafHbIX 3a7a4 C T[OMOLLBIO
CUCTEeMbI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl M COBOKYITHOCTH pPallMOHaIbHbIX YPaBHEHWM U HEPABEHCTB
78 [TpuMeHeHVe ypaBHeHUI, CCTeM M HEPABEHCTB K pellieHHI0 MaTeMaTHyeCcKuX 3a/1au
Y 3a/1a4 U3 pa3IMuHbIX 00/1aCTel HaYKH 1 peaslbHOM YKU3HU
3 DyYHKUMU Y TpaduKu




Oyukums. I[lepuognueckue ¢yHKUMM. IIpoMeXXyTKM MOHOTOHHOCTH (DyHKLMH.

3.1 MakciMymMbl 1 MUHUMYMBI (GyHKUMH. Hawnbosiblllee ¥ HauMeHblllee 3HaueHHe
(GYHKLMY Ha IPOMEXKYTKe

3.2 TpuronomeTrpuueckre (GyHKLMH, UX CBOWCTBA U rpauKu

3.3 ITokasarenbHas U norapudmMuyeckast GyHKLMHM, UX CBOWCTBA U rpaMKu

3.4 Vicnosib30BaHue rpaMKoB (PYHKLIMM /J1s1 pelleHus] ypPaBHEHWH U JIMHEMHBIX CUCTeM
Ucnonb3oBanve rpaukoB (YHKLMM [Js  MCCAe0OBaHUS  TIPOLIECCOB U

3.5 3aBUCUMOCTe, KOTOpble BO3HMKAIOT TPY pelLIeHrH 3a7ay W3 JIPYTHUX y4yeOHbIX
Npe/IMETOB U peaslbHOM >KHU3HU

4 Hauvasia MaTemMaTH4eCcKoOro aHaausa

4.1 HenpepriBHble GyHKIMU. MeTo/ MHTepBa/IOB /1S pellleHHs] HePaBeHCTB

4.2 [Tpou3BogHas pyHKUMU. ['eoMeTpruecKri U (U3MYECKUI CMbIC ITPOXU3BOHOU

43 [Tpor3BojHbIE 3/1€MEHTApHBIX (DYHKLIWH. ?opMymaI HaxOoXX/leHWsi NPOM3BOJHOM
CYMMBI, IPOU3Be/IeHUs] U YaCTHOrO YHKLIUK
[TpyMeHeHre MPOU3BOAHOM K HWCCAeIOBaHUIO (PYHKLMM Ha MOHOTOHHOCTb MU

4.4 3KCTpeMyMbl. HaxoxkzeHre HauOOJbIIero U HaMMeHBIIero 3HaueHus: QYHKIUKM Ha
oTpesKe
[TprMeHeHe TPOX3BOAHOM /151 HAX0XK/|€HUSI HAWTYUlllero pellieH!s: B IPUKIIaHbIX

4.5 3ajjauax, J/s OIpefe/ieHus CKOPOCTU Ipoliecca, 3aJaHHOro (opmy/od Wau
rpaduKomM

4.6 [TepBooOpa3Hasi. Tabsuila mepBooOpa3HbIX

47 WuTerpan, ero reomeTpuueckuii U ¢rsnueckrii cMbiC/1. BoiuricyieHre UHTerpasa rno

dopmysie HetoToHa — JlelibHuMIa

ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJ/IbTATAM
OCBOEHHMA OCHOBHOI OEPA30BATEJ/IbHOM ITPOT'PAMMBI CPEJTHET' O
OBLIEI'O OBPA3OBAHUA

Kop

HpOBEpﬂEMbIe Tp860BaHl/Iﬂ K MpegMeTHbIM pe3y/IbTdTdM 0CBO€HUA

MPOBEPAEMOro | OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbI CPEJHEro 00IIero
TpeOoBaHHUSs oOpa3oBaHus

Bnasenve MeTofamy [l0Ka3aTesbCTB, alrOpPUTMaMU pelleHHs 3ajauy;
yMeHre (OpMy/IMpOBaTh K OMEepUpPOBATh TOHATHSIMU: OIpejiesieHue,
akCMoMa, TeopeMma, CJ/leiICTBUe, CBOWCTBO, IPU3HAK, [0Ka3aTe/bCTBO,
PaBHOCHU/IbHBIE (POPMYJ/IMPOBKU; IPUMEHSITh UX; YMeHue (popMy/1MpoBaTh
oOpaTHOe ¥ TPOTHBOIIOJIOXKHOE yTBep)K/eHue, TIPUBOUTL TIPUMeEphI U
KOHTPIIPHMEpPBI, HCIO/Ib30BaTh METOJ, MaTeMaTh4yecKOd WHIYKLUY;
MPOBOJUTH [lOKasaTe/lbHble pacCyKJeHWs I[Py pelleHud 3ajad,
OLIeHMBAaThb  JIOTUYECKYH0 IIPaBUIBbHOCTb  pacCyX[eHWi; yMeHUe
OlepupoBaTh MOHATUSAMU: MHOXXECTBO, MOJMHOXXECTBO, OIepalud Haf,
MHOKeCTBaMH; yMeHHe UCIO0/Ib30BaTh TeOPEeTHKO-MHO>KeCTBEHHBIN
anmapar /J1s1 ONMCaHus peajbHbIX MPOLIECCOB U SIBJIEHUU U NIPU pellleHnr
337la4, B TOM 4YHC/Ie U3 [PYruX YyueOHBIX TIpeJMETOB; yMeHHe
OIlepupoOBaTh MOHATHSAMU: Ipad, CBA3HBIN rpad, JepeBo, LUK/, rpad Ha
IJIOCKOCTH; yMeHHe 3aJaBaTb U OIMUCHIBAaTb TIpadbl pa3IMYHbIMU
crioco0amu; MCTO/b30BATh Ipadbl MPU pellieHrH 3a/jau

YMeHue OMeprupoBaTh MOHATUAMM. HATYpd/IbHOE€ 4YHC/I0, Liej0e 4urciio,




CTeTleHb C Lje/TbIM TTI0Ka3aTesieM, KOpeHb HaTypa/ibHOM CTereHU, CTerneHb C
paLMOHA/IbHBIM [TOKAa3aTesieM, CTeleHb C 1elCTBUTE/bHBIM [T0Ka3aTesem,
norapu¢M 4uciaa, CUHYC, KOCMHYC W TaHre€HC TMPOW3BOJILHOTO YHCIIa,
OCTaTOK MO MOAYJ/II0, PAaljMOHa/TbHOe 4YMCJIO, UPpaLMOHA/JbHOE YMCIIO,
MHOXXeCTBa HaTypa/ibHbIX, Le/blX, PALMOHAJIbHBIX, AeHCTBUTEbHBIX
yucesa; yMEHHe WCIO0JIb30BaTh TMPU3HAKK [JIeJIMMOCTH, HaWMeHbIINU
o01muii ieTuTe b U HauMeHbIIlee 0011ee KpaTHOe, anropuT™ EBK/Ha rpu
pelleHnH 3a/ja4; 3HAKOMCTBO C Pa3/IMYHbIMU MMO3ULIMOHHBIMY CUCTEMaMU
CUMC/IEHUS;  yMeHWe  BBIMOJIHATb  BBbIUKMC/AEHWEe  3HaueHuhd U
npeoOpa3oBaHUsl BBIDAKEHWH CO CTeMeHsIMH U Jiorapudmamu,
npeobpa3oBaHusi  /IPOOHO-pAl[MOHA/ILHBIX  BBIDAKEHUM;  YMEHHe
OMepupoBaTh TOHATUSIMU: TIOC/AEe/I0BaTeNIbHOCTb, apudmeTUuecKas
rporpeccusi, reoMeTpuyeckasi rporpeccusi, O6eckoHeuHO YyObIBaroIast
reoMeTpUuecKasi Mporpeccysi; yMeHre 3a/jaBaTh M0C/1e/l0BaTe/IbHOCTH, B
TOM UHCJIe C TIOMOLBIO PEeKYPPEeHTHbIX (DOpPMYJI; yMeHHe OrNepupoBaTh
TOHATUSIMU: KOMIUIEKCHOE YMCJ/I0, COTPSUKEHHBbIE KOMIUIEKCHbIe YMCIIa,
MO/AY/Ib ¥ aprTyMeHT KOMILJIEKCHOTO UrcJia, hopMa 3arvcy KOMILIeKCHBIX
uyricenn (reoMeTpHuecKasi, TPUTOHOMeTpUUeCcKass U anrebpanueckas);
yMeTb TIPOM3BOAUTH apudMeTUueCcKue [eWCTBUS C KOMILUIEKCHbIMU
YMC/IaMM; TPUBOJUTh MPUMEPbI UCMO/b30BaHUSI KOMIUIEKCHBIX YHCeJT;
OMepupoBaTh MOHATUSAMU: MaTpULia 2x2 U 3X3, oripejenuTe/b MaTPULbI,
reOMeTPUUYeCKUU CMBIC/I OTIpeJieTUTeIst

YMeHue onepupoBaTh IMOHATHSIMU: pallMOHa/IbHbIE, HppaliOHA/IbHBIe,
ToKasaresbHble, CTeNeHHble, Jorapu(MUuecKre, TPUTOHOMeTpHUUeCKUe
ypaBHeHMss M HepaBeHCTBA, WX CHUCTeMbl; yMeHHe OIepupoBaTh
TIOHSITUSIMU: TOXK/IECTBO, TOX/|ECTBEHHOe TpeoOpa3oBaHHWe, yYpaBHEHUE,
HEpaBeHCTBO, CUCTeMa YypaBHEHWM M HepaBeHCTB, PaBHOCU/IBbHOCTb
ypaBHeHW!, HepaBeHCTB U CHUCTeM; YyMeHWe pellaTb ypaBHEHUs,
HepaBeHCTBA U CUCTEMbl C TIOMOLbIO Pa3/IMYHbIX TPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBA U CHUCTEMbl C I[1apaMeTpoM; IPUMEHSTb
ypaBHeHUsl, HepaBeHCTBa, UX CHUCTEeMbI [/I pelleHHsi MaTeMaTHueCcKuX
3a/lau U 3a/]au U3 pa3/IMuHbIX 06/1acTell HAYKW U peaibHOM JKU3HU

YMeHue orepupoBaTh TIOHSATHUSAMU: (QYHKLUS, UETHOCTb (DYHKLUH,
MepUOMYHOCTb (DYHKLIMM, OrpPaHUUeHHOCTb (PYHKL[MM, MOHOTOHHOCTb
GbyHKUMH, 5KCTpeMyM (PyHKL[UM, HauboJsiblllee U HauMeHblilee 3HaYeHusl
(yHKI[MM Ha IPOMEXXYTKe, HerlpepbIBHAsI (PYHKLIMSI, aCUMITTOThI Tpadrka
¢GbyHKUMY, TepBasi U BTOpast IPOM3BOiHasT (PYHKI[MH, TeOMeTPUUeCKUi 1
¢busnyeckuii CMBIC/I TIPOM3BOJHOM, TepBOOOpa3Hasi, Orpe/ie/IéHHbINA
WHTerpaja; yMeHHe HaxOJWTb aCMMMTOTHI rpaduka (yHKLUW; yMeHHUe
BBIUMCJ/IAT  [POM3BOJHBIE CYMMBbI, TIpOU3BEJEHMs, YaCTHOIO W
KOMITO3ULMM (PYHKLMM, HaXOJUTh ypaBHEHHe KacaTeabHOW K rpaduky
(GYHKLMY; yMeHHe HaxOJWThb MPOW3BOJHbIE 37eMeHTapHbIX (YHKLUM;
yMeHHe WCII0/1b30BaTh TIPOM3BOJHYIO [/Is WCC/IefoBaHUs (YyHKLUM,
HaXOJWTh HauWOOJbIIMe VM HauMeHbIVe 3HaueHWs (YHKLUM; CTPOWTH
rpadMKy MHOTOU/IEHOB C WCIO/Ib30BaHKEM arlfapaTta MaTeMaTHueCcKoro
aHa/iM3a; MpPUMEHSTb NPOU3BOJHYIO [/Is1 HAXOXKAEHUs Haulyullero
pellieHUsi B TIPUK/IQAHBIX, B TOM YMCJe COLUa/IbHO-9KOHOMUUECKUX U
¢bu3nuecKrx 3a/jauax; HaXOJWUTh TUIOLIAAN U 00BEMBI (PUTYDP C TIOMOIIIBIO
WHTerpasa; MpUBOAUTL MPUMepPbl MaTeMaTUYecKoro MOJe/IMpPOBaHUs C
MOMOIIBI0 AnddepeHLIMaTbHbIX YPABHEHUM




YMeHve orepupoBaTh TMOHATUAMH: Tpapuk ¢yHKUMH, obOpaTHas
byHKus, KoMmno3uuys (yHKLUHN, JuHeliHass (QyHKUWs, KBaJpaTUuHas
GyHKLMS, panMoHanbHast byHKLMS, CTereHHast byHKLMS,
TPUTOHOMeTpHUYeckKrne (YHKIMM, oOpaTHble TPUTOHOMETPUYECKHe
(yHKLMM, TOKas3aTesJbHasi W Jiorapupmuueckas QYHKLUHM; YMeHHe
CTpouTh TpayKK H3yueHHBbIX (DYHKLMH, BBIIOJHATH NPeoOpa30oBaHus
rpaykoB (YHKLIMI, UCTI0/Ib30BaTh TpayKu [/ U3yUeHUs IPOLIeCCOB U
3aBUCUMOCTeM, TIPY PelIeHUH 33/jau U3 JPyrux yueOHBIX MpeJMeTOB U
3a/ja4 U3 peasibHOM >KU3HY; BbIpa)KaTh (POPMYy/IaMH 3aBUCHMOCTU MeEXIY
Be/IMUMHAMU; UCI10/1b30BaTh CBOMCTBA U rpayKy (PYHKLM /151 pellieHust
ypaBHEHWI, HEPaBeHCTB M 3a/lay C TlapamMeTpamH; H300pakaTh Ha
KOODP/IMHATHOM TIJIOCKOCTU MHOXKECTBA PelLlleHWl ypaBHEHUM, HepaBeHCTB
Y UX CUCTEM

YMeHue pellaTh TEKCTOBble 33/lauyd pasHbIX TUIIOB (B TOM uMC/e Ha
TIPOLIEHTBI, [0JIM U YacTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBapOB U
yC/IyT, HaJIOTH, 3aiauu U3 00/1aCTH yrpaB/ieHnsl TUYHBIMA U CeMeMHBIMU
(mHaHCaMM); COCTaB/ATh BbIp@XKEHHs, ypaBHEHMs, HepaBeHCTBAa U MX
CUCTeMBbl 10 YC/IOBUIO 3a/lauM, MCC/Ie/0BaTh IOy4YeHHOe pelleHue U
OLIeHMBAaTh TPaB/ONOL00HOCTh Ppe3y/bTaTOB; YMeHHEe MO/e/TMpPOBaTh
peasibHble CHTyallMd Ha S3bIKe MaTeMaTHKH; COCTaBJISAITb BbIPaKEHUs,
yPaBHEeHUs], HepaBeHCTBA M MX CUCTeMbl II0 YCJOBHUIO 3a/lauM,
UCC/lefloBaTh IOCTPOEHHble MOJe/M C HCIO/b30BaHMEM armmnapaTta
anreOpbl, UHTEPIPETHPOBATH MOTyUeHHBIN pe3y/IbTaT

YMeHUe orepupoBaTh MOHATUSIMU: CpefiHee apudMeTHUecKoe, MeiaHa,
HauOo/bIllee U HaUMeHbIIlee 3HaUeHUs], pa3Max, JUCTIePCUsl, CTaHJapTHOe
OTK/IOHEHWEe YKMC/IOBOTO Habopa; yMeHHe W3BJieKaTh, HHTEPIPETUPOBATh
rH(bOpMalI1io, TIpeICTaB/IeHHYO0 B TaO/IMIIax, Ha JUarpaMMax, rpadykax,
OTpa)karollly0 CBOMCTBA peasibHbIX MPOL[eCCOB U SIB/IEHUI; MPe/CTaB/sATh
vHGOpMallMI0 C TIOMOIbI0 TabMMIl W AWarpaMM; HCC/IeJoBaTh
CTaTUCTUYEeCKUe JaHHble, B TOM 4HC/ie C MpUMeHeHWeM rpaduuecKux
MeTO/IOB U 3/IeKTPOHHBIX CPe/ICTB; TparuecKu UCCieloBaTb COBMECTHbBIE
HaO/IFOZIeHHsT €  TIOMOILBI0  JWarpaMM pAacCeWBaHUS U JIUHEHHOU
perpeccuu

YMeHue onepypoBaTh MOHATHSIMU: C/IyYalHBbIM OMNBIT U Cloy4yallHOe
coObITHe, BEPOSITHOCTh CAy4YalHOTO COOBITHS; yMeHHe BBbIUHC/ISTD
BEPOSTHOCTb C WCI0/Ib30BaHHWEM TIparyeckKux MeTO/I0B; TNPUMEHSIThb
(bopMy/bl C/IOKEHWsT U YMHOXKEHHsI BepOSITHOCTeH, (hopMyJy IOTHOMN
BeposiTHOCTH, hopmysy bepHysuti, KoMOUHATOPHBIE PAKTHI U (POPMYJIBI;
OLIeHMBaTh BEPOSTHOCTU peabHbIX COOBITUH; yMeHHe OIephpOBaTh
MOHATUSIMU: CJlydaliHasi BeJIMUMHA, pacrpejesieHde BepOSTHOCTEM,
MaTeMaTHuecKoe OKUZaHWe, AUCIepCHsi U CTaHJApTHOe OTK/IOHeHHe
Cly4yalHOM BeNWUMHBL, (YHKUMWA pacrpefie/ieHusi W IJIOTHOCTH
PaBHOMEpHOIO, T[10Ka3aTeJIbHOTO M HOPMAa/IbHOTO pacrpe/iesieHUid;
yMeHHe WCI0/Ib30BaTh CBOMCTBA W3YUeHHBIX pacripefie/leHuid i
pellleHusl 3a7lay; 3HAKOMCTBO C TIOHSTHSIMHM: 3aKOH OOJBIIMX 4HCer,
MeTOZibl BbIOOPOYHBIX HCC/Ie[JOBaHUM; yMeHHe TPUBOJUTH TPUMephI
TIPOSIB/IEHNsI 3aKOHA OOJBIIMX YKCe/l B MPUPOAHBIX M OOIeCTBEHHBIX
SIBJIEHUSIX; YMEHHe OTeprpoBaTh MOHATUSIMU: COUeTaHUe, TepeCcTaHOBKa,
YHUCI0 COUYeTaHWM, YMC/IO TIepecTaHoBOK; OwHOM HbioTOHa; ymeHue
TIPUMeHSITh KOMOMHATOPHbIe (DaKThI U pacCyK/ieHus [Jisl pellleHusl 3a/1ay;




OLIeHMBaTb  BEPOSITHOCTU  peajbHbIX  COOBITHIA; COCTaBJISITh
BEPOSITHOCTHYIO MO/ieJIb U HHTepPIIPeTUPOBATh M0JyYeHHbIHN pe3y/bTar

YMeHve omnepypoBaTh [OHATUSMHU: TOYKa, IIpsMasi, IJIOCKOCTb,
NIPOCTPAHCTBO, OTPe30K, JIy4, BeJMYMHA yI/a, I[UIOCKHUHA YroJ,
[IBYTDaHHBIA yros, TpPEXIpaHHbIA yroJ, CKpelyBaroliiecs MpsMble,
rapasie/bHOCTh Y MepreHAUKY/ISIPHOCTh MPSIMBIX U IIJIOCKOCTEH, yroi
MeX/y TPSMBIMH, Yol MeXAy MpSMOM U IJIOCKOCTBIO, YTOJT MEXIY
IIJIOCKOCTSIMH, PacCTOsIHHE OT TOUKU /10 IVIOCKOCTH, PaCCTOSTHUE MeX[Y
NPSIMBIMM, PACCTOSIHUE MeX/y IJIOCKOCTSIMH; YMeHHUe HUCII0/Ib30BaTh NpU
pellleHny 3a/lau U3yueHHble (akTbl U TeOpeMbl IJIAaHUMEeTPUU; yMeHUe
OLleHMBaThb pa3Mepbl O00BEKTOB OKPYJKAaloL[ero Mupa; CTPOUTH
MaTemMaThUuecKre MOJe/Ny C TOMOLbI0 TeOMeTPUYeCKUX MOHATHM U
Be/IMYMH, pellaTh CBsI3aHHble C HUMM MPaKTUUYeCcKHe 3a/jaur
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YMeHHe OrepupoBaTh MOHATUAMU: TUIOL[AAb (GUTYpBI, 00BEM GUTYDBHI,
MHOTOTPaHHUK, TMPaBWIbHbI MHOTOTPAHHUK, CeueHHWe MHOTrOrpaHHUKaA,
KyD, mapasuienenwriesi, Tpu3Ma, Nupamuja, (urypa M TMOBEPXHOCTh
BpallleHus, UWIUH/ADP, KOHYC, 11ap, cdepa, miouaab cdepsl, Miomagb
TOBEPXHOCTH THUPaMH[bl, TIPU3MbI, KOHyCa, LWIHHApPA, 00béM Ky0a,
MPSIMOYTO/ILHOTO  Tapasulesienuresia, MAPaMUAbI, TIPU3MBI, LWIMH/PA,
KOHYCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CeueHHs KOHyCa M LUIHUHJPA,
napajisie/lbHble OCHM WIM OCHOBaHMIO, CeueHWe Il1apa, IJIOCKOCTb,
Kacamouasicss cdepsl, ILWIMHAPA, KOHYCa; yYMeHHWe CTPOWTH CedyeHHue
MHOTOTrpaHHMKa, M300pa)kaTb MHOTOIPaHHUKH, (PUTYPHI U TTOBEPXHOCTU
BpallleHus], UX CeUeHHs], B TOM UKCJ/Ie C IOMOILbI0 37IeKTPOHHBIX CPeJCTB;
yMeHHe TPUMEeHSITh CBOMCTBAa reOMeTPUUeCcKUX (Uryp, CaMOCTOSITebHO
(bopMyupoBaTh OTpesesieHrs U3yuaeMbIX (UTyp, BbIABUTATh TUIIOTE3bI
0 CBOMCTBax W INMpHU3HaKaxX reoMeTpuueckux (uryp, 060CHOBBIBATh WU
OTIpOBepraTh HX; yMeHHe TIPOBOAWTH KaacCHHUKALWo ¢GUryp Io
pa3/IMyHbIM TIpU3HAKAM, BBITIOJIHATE HEO0OXOAUMBIe [OTIOJTHUTEebHbIe
TIOCTPOEHHUS
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YMeHWe oOmnepupoBaTh TIOHSTHSIMM: /IBIDKEHHe B TIPOCTPAHCTBe,
Trapasijie/IbHbIM TIepPeH0C, CHMMETPHSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHWe TIOZOOWS, TMOAO0OHBIE (GUTYphI; YMeHHe
pacrio3HaBaTh paBHble W TIOZ0OHBIE (PUTYpBI, B TOM YKC/Ie B TIPUPOJE,
UCKYCCTBe, apXUTEKTYpe; HCIO/b30BaTh reOMeTPUUECKHUe OTHOLIEHUS
TIPY PELIeHUH 3a/]au; HaXOJUTh TeOMeTPUYeCKHe BeJTMUUHBI (JIJIMHA, YToJ,
TUIONIaZlb, 00BEM) TIPH PEeLIeHUH 3a/ia4 U3 [PYTUX yueOHbIX PeAMETOB U
U3 peasbHOM >KU3HU; YMEHWEe BBIUMCJIATH T'€OMETPUUECKHe BeJTUUHHBI
(ayMHa, yros, TMowab, 00BEM, TIOI[AAb MOBEPXHOCTH), HCIOJb3YS
n3yueHHbIe (POPMYJIBI U METO/bI, B TOM UMCJ/IE: TJIOLAJb TIOBEPXHOCTH
MMPaMUZbI, TIPU3MBI, KOHYCa, LWIMH/PA, TUIomags chepbl; 00bEM Kyba,
MPSIMOYTOJILHOTO  TIapasuUie/ieNuIe/ia, MMPaMU/bl, TIPU3MbI, LWIMHADA,
KOHY(a, I11apa; YMeHHe HaXOAWUTb OTHOIIeHHe 00BEMOB MOA0OHBIX GHUTYD
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YMmeHue oneprpoBaTh MOHATUSMU: NIPIMOYTO/IbHAs CUCTeMa KOOpJUHaT,
BEKTOp, KOOpPAMHAThl TOYKH, KOOPJAMHAThl BEKTOpa, CyMMa BeKTOPOB,
Mpou3BeJieHre BeKTOpPAa Ha UKC/I0, Pa3/iokeHHe BeKTopa Mo 0asucy,
CKa/sipHOe TIpOM3BeJileHHe, BEeKTOpDHOe IIpOM3Be/leHue, YIol MexXAy
BEKTOpPaMH; YMeHHe UCII0/Ib30BaTh BEKTOPHBIA U KOOPAWHATHBIA MeTO[,
[Uls  pellleHHsi TeOMeTPUUeCKMX 3a/au M 3a7iay  [pYyrux y4eOHBIX




rpeaMeTOoB
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YMeHve BbIOMpaTh TOAXOASIIMI MeTOJ /s pelleHUs 3ajauu;
MOHMMaHWe 3HAauYMMOCTU MaTeMaTHKd B H3yUYeHUM T[PUPOJHBIX WU
o0IlleCTBEHHbIX TPOLIECCOB M sIBJIeHUM; yMeHHe paclio3HaBaTh
MpOsIB/IeHVe 3aKOHOB MaTeMaTUKHM B HCKYCCTBe, yMeHHe IPUBOJUTH
MpUMepbl MaTeMaTU4YeCKUX OTKPBITUM DPOCCUHMCKOM UM  MHPOBOU
MaTeMaTUueCKOW HayKu

INEPEYEHDb 3JIEMEHTOB COJAEPXXAHWSA, IITIPOBEPAEMBIX HA EI'D I10

MATEMATHUKE
Kop TIpoBepsieMblil 3/71eMeHT CO/epXKaHus
1 Yucsia U BBIYUCTIEHUS
1.1 HarypasbHble U 1jesible yncia. [Ipu3Haku e IMMOCTH Le/IbIX YUCe)l
1.2 PauyioHaneHble  uncsia. OOBIKHOBEHHbIE W [leCATHYHBIE ApPOOM, TIPOLIEHTHI,
' OeckoHeuHbIe TIepUoinUecKre pobu
13 Apudmetnueckuit KOpeHb HaTypa/ibHON cTereHU. [lelicTBUsSI C apudMeTUUeCKUMU
KODHSIMM HaTypajbHOW CTeNeHU
14 Crenenb c LiesbIM NoKa3areseM. CTeneHb ¢ paljioHaabHbIM MT0Ka3areneM. CBOMCTBa
CTeleHu
15 CuHyC, KOCMHYC M TaHIeHC UHC/I0BOrO aprymeHra. ApPKCHUHYC, apKKOCHHYC,
apKTaHreHC YMCI0BOr0 apryMeHTa
1.6 Jlorapudm uucia. [lecaTHyHble ¥ HaTypasbHble J0rapuMbl
[JenicTBuTenbHbIe yncia. ApupMeTnyeckue onepanyu C JeMCTBUTe/TbHBIMUA YU C/IaMHU.
1.7 [TpubmKéHHBIE BHIYMC/IEHNS], IPABU/IA OKPYTJIEHHS], TPUKK/KA 1 OL|eHKa pe3y/ibTara
BbIUHC/IEHUU
1.8 ITpeobpa3oBaHye BbIpaKeHUM
1.9 KowmrnekcHele ynciia
2 YpaBHeHUsl ¥ HEpaBEHCTBA
2.1 Llesible U 1po6HO-palOHa/IbHbIE YPaBHEHHsI
2.2 WppaupyoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckKue ypaBHeHHUs
2.4 IToka3zaTenbHble U norapudMUUecKrie ypaBHeHUs
2.5 Ienble v po6HO-paIOHAIbHBIE HEpAaBeHCTBA
2.6 VppaijMoHanbHbIe HEpaBeHCTBa
2.7 IToka3zaTenbHbIe U TorapudMUUecKre HepaBeHCTBa
2.8 TpUroHoOMeTprUUeCKUe HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpPaBHEeHUI U HEpaBeHCTB
2.10 YpaBHeHus, HepaBeHCTBA U CUCTEMbI C IapaMeTpaMu
211 Martpuiia CUCTeMBbI JIMHENHBIX YpaBHeHUU. Onpesie/IMTe/Ib MaTPULIbI
3 DYHKIUU U TpadvKu
31 dynkuys, cnocobbl 3aanus GyHkimu. 'paduk ¢dyHKipm. B3anvHO obpaTHbIE

¢yHKmu. YéTHble 1 HeuéTHble QyHKUMU. [Teproanueckre QyHKIMN




Ob6nacte omnpefiesieHUss W MHOXeCTBO 3HaueHui ¢yHkumd. Hymu  ¢dyHKimu.
39 [TpoMeXXyTKM  3HAKOIMOCTOSIHCTBA.  [IpOME@XYTKM  MOHOTOHHOCTA  (DYHKLIMM.
MakcuMyMbl ¥ MHUHUMyMbI GYyHKIMWA. HaubOonbliiee ¥ HauMeHblllee 3HAueHHE
(GYHKI[MU Ha IPOME)XKYTKe
33 CreneHHasi GyHKIMSI C HaTypabHBIM U 1]e/IbIM T0Ka3aTesieM. Eé cBolicTBa U rpaduk.
CaolicTBa ¥ rpaMK KOpPHSI N-0M CTeNeHu
3.4 TpuroHomeTrpuueckue GyHKLWMW, UX CBOMCTBA U rpauku
3.5 [TokasarenbHas u aorapudmMuueckast GyHKI[MM, UX CBOKWCTBA U rpaduKu
36 Touku paspeiBa. AcuMOTOTHI rpagukoB ¢yHKUMA. CBolicTBa  (GYHKLUM,
HerpepbIBHBIX Ha OTPe3Ke
3.7 ITocezioBaTeIbHOCTH, CIOCOOBI 3a/IaHNs TIOC/Ie0BAaTeIbHOCTeH
3.8 ApudmeTtnueckasi U reoMeTpuyeckasi nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
4 Hauana maTemaTueckoro aHaausa
4.1 ITpou3Bo/Hasi hyHKIMK. [Tpor3Bo/iHBIE 37IeMeHTapHbIX (PyHKIINM
[IpuMeHeHWe TIPOU3BOJHOM K WCCAe0BaHMI0 (YHKLMM Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoskzieHre HauOO/bIllero W HauMeHbllero 3HaueHus QyHKIMA Ha
oTpe3Ke
4.3 [TepBoobpa3Hasi. IHTerpan
5 MHOKeCTBa Y JIOTUKa
5.1 MHO0XXeCTBO, ornepaljuu HaJi MHOKeCcTBaMM. [Juarpammel Ditiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucaTenibHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 I'eomeTpus
7.1 @Urypsl Ha MJIOCKOCTU
7.2 IIpsiMbie ¥ TIJIOCKOCTH B TTPOCTPAHCTBE
7.3 MHOTrOrpaHHUKH
7.4 Tesia ¥ TOBEPXHOCTHU BPAI|€HUS
7.5 KoopayHatel 1 BEKTOPHI

Yueonslii Kypc «I'eomerpusi» (yry1y0/1eHHbIH YPOBEHB).

IIOACHUTEJ/IbBHASA 3AITMCKA

leomeTpust siB/IsieTCSI OAHMM U3 0a30BbIX KypCOB Ha YypOBHe CpefHero oO01[ero
oOpa3oBaHMsl, TakK Kak 00ecrieurBaeT BO3MOXXHOCTb W3yUeHUs JUCIUIIMH eCTeCTBEHHO-HayYHOU
HarpaB/IeHHOCTA W TpPeIMeTOB T'yMaHUTApHOTO LMK/a. [IOCKOMbKY J/IOTHYecKOe MBbIIIlIeHue,
dbopMrpyeMoe TIpU U3yueHUM OOYyUalOI[UMHUCS TIOHITUMHBIX OCHOB Te€OMETpUH, TIpU
Jl0Ka3aTelbCTBE TEOPEM U TIOCTPOEHHH LIETNIOYKH JIOTUYECKUX YTBEP)KAEHWW TIpU pelleHuUr
reoMeTpuyecKUx 3aZiady, yMeHUWe BBbIIBUTaTb W OINpPOBEpraTb THUIIOTe3bl HENOCpPeACTBEHHO
WICTIOJIb3YIOTCSI TIDU pellleHrH 3aJlau eCcTeCTBeHHO-HAy4YHOIo I[MKJa, B UaCTHOCTU (U3NUYECKUX

3ajau.




Llesb ocBoeHUs1 porpaMMbl yuebHOTO Kypca «['eomeTpuisi» Ha yryiyOiéHHOM ypOBHe —
pa3BUTHE HWHAWBUYATbHBIX CIOCOOHOCTEH OOyYarIUXCA TPU M3YyYeHWH TeOMETPHUH, Kak
COCTaBJ/IAIOIIEN TpeAMeTHON o0sactH «MaTtemaTHKa M MH(OpMaThKa» depe3 obecrieueHue
BO3MOYKHOCTH TIpUOOpPETeHHMs] U HMCIO/Ib30BaHus Oosiee ryOOKHUX reoOMeTpPUUYEeCKMX 3HAaHUU U
JeNCTBUH, CrielU(UYHBIX TeOMEeTPUH, U HeoOXOAUMBIX /i YCIEIIHOTO TPOodeCcCHOHaIBHOTO
oOpa3oBaHMsl, CBSI3aHHOT'O C UCI0/Ib30BaHWEM MaTeMaTUKH.

[TpropuTeTHBIMYU 33/la4aMH Kypca reOMeTPUH Ha yTTyO/1éHHOM YPOBHE, PAaCIIUPSIFOIIMU U
YCHUTMBAIOLUMH KypC 0a30BOT0 YPOBHS, SBJISIFOTCSL:

pacliivpeHye Mpe/CcTaB/ieHusi 0 reOMeTPUU KaK YaCTh MUPOBOM KYJIbTYPhI U (hOpMHUPOBaHUe
0CO3HAaHU$ B3aUMOCBSI3U FeOMETPUM C OKPY KaroI[UM MUPOM;

dbopMrpoBaHue Tpe/CTaB/ieHUs] O TMPOCTPAHCTBEHHBIX (Urypax Kak O Ba)KHEMIIHUX
MaTeMaTUUeCKUX MOJIeJIsIX, TIO3BOJISIOIUX OMMChIBaTh U U3y4yaTh Pa3Hble SIBJIEHUs OKPY>KatOIllero
MUpa, 3HaHKe MOHATUMHOTO afrapara 1o paszeny «CtepeoMeTpus» yueOHOTO Kypca TeOMeTpHH;

dbopMrpoBaHre yMeHus B/lafieTb OCHOBHBIMU MTOHATUSIMU O TIPOCTPAHCTBEHHBIX (PUrypax u
VX OCHOBHBIMM CBOMCTBaMH, 3HaHWe TeopeM, (OpPMy1 U yMeHHe UX TPUMEHSITb, YMeHHs
JIOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTaH/IaPTHBIE CIIOCOOBI pPellieHus 3a/iauy;

dbopMrpoBaHre yMeHMsI pacrio3HaBaThb Ha uepTeXkax, MOJesiX U B pealbHOM MHDe
MHOTOTPaHHUWKH U Tejla BpalljeH!si, KOHCTPYHUPOBaTh TeOMeTpUUYeCcKre MO/IeNH;

dbopmMrpoBaHue MOHUMAaHUSI ~ BO3MOJKHOCTHU aKCHOMaTUUeCKOro MOCTPOEHUs
MaTeMaTUUeCKUX Teopud, (opMHpOBaHMe TOHHMMAaHHUS POIM AKCMOMATHKU TIPU TIPOBeJeHUU
paccyx/ieHuH;

dbopMrpoBaHre yMeHUsI B/afieTh MeTOAAMU [j0Ka3aTelbCTB U aArOPUTMOB pellieHwUs,
yMEeHUs] WX TPUMEHsSITb, T[POBOJUThL [l0Ka3aTesbHble PpacCyXJeHUsi B XOjle peLleHUs
CTepeoOMeTpHYeCKMX 3a/lad W 33Jad C TPaKTUUeCKUM Cofiep>kaHueM, (opMHupoBaHUe
Tpe/iCTaB/ieHdss O HeoOXOAMMOCTH [0Ka3aTelbCTB TMPH OOOCHOBAaHWM MaTeMaTH4yeCKUX
yTBepKAEeHU 1 POIU aKCUOMAaTUKH B TIPOBeIEHUHU JieIyKTUBHBIX PACCYX/IeHUH;

pa3BUTHE W COBEPILIEHCTBOBAaHWE WHTE/UIEKTYalbHBIX W TBOPYECKUX CroCcOOHOCTEH
oOyuaroluxcs, T03HaBaTebHONW aKTUBHOCTH, HWCCIe0BaTe/IbCKUX YMeHUM, KPUTUUHOCTU
MBILLIJIEHUS], UHTepeca K U3y4YeHUI0 reoOMeTpuy;

dopMrpoBaHre (QYHKIMOHAIbHONW T'DaMOTHOCTH, peJIeBAaHTHOW TeOMeTpUH: yMeHUs
PAacro3HaBaTh MPOSIB/IeHNsI FTeOMeTPUUYEeCKUX TIOHSTHH, 00beKTOB ¥ 3aKOHOMEPHOCTEH B peaTbHbIX
JKU3HEHHBIX CUTyallUssX W TIPpU UW3YYeHUU [JpPYrux yueOHBIX TMpeAMeTOB, IIPOsB/I€HUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTel, MO/leTMpPOBaHUsi peajibHbIX CUTyalyid, HCC/Ie[0BaHUs
MOCTPOEHHBIX MO/Ie/iel, UHTePIIpeTaL[uU MOTyYeHHbIX Pe3y/IbTaToB.

OCHOBHBIMU CO/Iep>KaTe/IbHBIMU JIMHUSIMU yuebHoro Kypca «['eomerpusi» B 10—11 Kaccax
ABJISAIOTCS: «[IpsiMble M TJIOCKOCTHA B TIPOCTPAHCTBe», «MHOrOrpaHHUKW», «Tefa BpalleHus»,
«BeKTopbI ¥ KOOPIUHATHI B TIPOCTPAHCTBE», «/IB)KEHHST B TIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo @I'OC COO TpeboBaHME «yMETb OMEPUPOBATH TOHSATHSIMU»,
peJieBaHTHBIMY FeOMEeTPUU Ha yriay0séHHOM ypoBHe o0yueHust B 10—11 KiaccaxX, OTHOCUTCS KO
BCEM COZiepKaTe/lbHbIM JIMHUSAM YyueOHOro Kypca, a (opMHpOBaHHE JIOTMUECKUX YMeHHUM
pacripe/iesisieTCs He TOJIBKO I10 CO/iepyKaTeTbHbIM JIMHUSIM, HO U T10 TofiaM 00yuenusi. CoziepykaHue
oOpa3oBaHMsl, COOTBETCTBYIOLIlee TpeJMeTHbIM pe3yJbTaTaM ocBoeHUs: PefiepanbHOI paboueit
TIPOTPaMMBbI, pacripe/ie/IEHHBIM 110 ToJjlaM 00y4YeHus1, CTPYKTYPHUPOBAHO TaKUM 00pa30oMm, 4T00ObI KO
BCEM OCHOBHBIM, TIPUHIUIMAIBHBIM BOMPOCaM 00yJarolpiecs: oOpaliaamch HeOHOKPAaTHO. DTO
MO3BOJIIeT ~ OpPraHM30BaTh  OBJlaZileHWe TeOMEeTPUUYeCKUMHU TOHSATUSIMM U HaBbIKaMH
TIOC/IeIOBaTeIbHO U TIOCTYTAaTe/bHO, C COOJIF0/IeHNeM TIPUHLIMIA MPeeMCTBEHHOCTH, a HOBBIE
3HaHUS BK/TIOYATh B OOIIYIO CUCTEMY TeOMeTPUUeCKUX MPe/ICTaBIeHUI 00yUaroIuXCsl, paCIupsIs
U yr1y6rsist eé, 06pa3yst IPOUHbIE MHOYKECTBEHHbBIE CBSI3H.

[Tepexop K U3y4eHUIO TeOMeTPUM Ha yTy0/JIEHHOM YPOBHE ITO3BOJISIET:



co3maTh yciaoBus A auddepeHnManuu  00ydeHHs, TIOCTPOEHUsI WHUBUAYa/TbHBIX
oOpa3oBarte/bHBIX — TIporpamy, obecrieunTh — yriyOsiéHHOe M3yueHWe TeOMeTpUU — Kak
cocTaBJIsIIOITeld yueOGHOTo ripeiMeta «MaTeMaTHKa»;

TIOATOTOBUTE O0OYYAIOIIMXCS K TPO/IO/DKEHUI0 M3YUYeHHs] MaTeMaTUKK C YY4ETOM BbIOOpa
Oyaymieli podeccru, obecrieunBasi IPeeMCTBEHHOCTh MeXAy OOIUM U TpodeCcCHOHATbHBIM
obOpa3oBaHUEM.

Ha u3yuenue yueOGHOTO0 Kypca «['eomeTpusi» Ha yriay0siéHHOM ypoBHe oTBoauTCs 204 yaca:
B 10 knacce — 102 vaca (3 uaca B Hefient0), B 11 kyacce — 102 yaca (3 yaca B HeZieJito).

COJEPXAHUE OBYYEHUSA
10 K/TACC

IIpsiMbIe U JIOCKOCTH B IPOCTPaHCTBe

OcHOBHbIe MOHATUSA CTepeoMeTpUH. Touka, npsmas, IJIOCKOCTb, IPOCTpaHCTBO. [loHsaTue
00 akCMOMaTHYeCKOM IMOCTPOEHUH CTePeOMeTPUN: aKCUOMBI CTEPEOMEeTPUH U CIe[ICTBUS U3 HUX.

B3avMHoe pacrosiokeHue NMpsIMbIX B MPOCTPaHCTBe: MepeceKarolyecs, napasiie/bHble U
CKpelrBaroLyecs rpsmole. [Ipu3Haky ckpeluBaroluxcs npsMbix. [lapannenbHOCTh NPSMBIX U
TIJIOCKOCTeN B MPOCTPAHCTBe: MapasiiefibHble MpsMble B MPOCTPAHCTBe, MapassiefbHOCTh TPEX
NpSMBbIX, Tapa/UleJIbHOCTh TPSAMOM U IUIOCKOCTH. IlapanienbHoe UM LieHTpasibHOe
NIpOeKTHpOBaHue, n3o0pakeHue ¢uryp. OCHOBHBIE CBOMCTBA Tapayie/IbHOTO TIPOeKTUPOBAHUSI.
N306pakeHue GuUryp B rapasie/lbHOW MPOEKIUK. YTJIbI C COHANpPABIeHHBIMU CTOPOHAMH, YTOJI
MeX/ly TIpSIMbIMU B MpoOCTpaHCTBe. [lapasnienbHOCTh TJIOCKOCTeN: TapasuiesbHble TMI0CKOCTH,
CBOMCTBa MapasienbHbIX MI0CKOCTel. [IpocTeliie npocTpaHCTBEHHbIE (PUTYPBI HA MJIOCKOCTHU:
TeTpas/p, Napasuiesenure], TOCTPOeHUE CeueHuil.

[lepneHUKy/IIpHOCTb TPSMOM W IUIOCKOCTW:  TepHeHAUKYJISpHble TpsiMble B
MPOCTPaHCTBe, TIpsIMble TMapasule/ibHble W TepreHAUKYy/IspHble K IIJIOCKOCTH, TIPU3HAK
NepreHuKyIIpPHOCTH NIPSIMOK M IJIOCKOCTH, TeOpeMa O NpsSIMOM MepreHAUKY/ISIPHOM TJIOCKOCTH.
OpTtoroHanbHOe TipoeKTHUpOBaHUe. [leprieHAVKY/ISIp U HAK/JIOHHBIE: PACCTOSIHWE OT TOYKUA [0
IIJIOCKOCTH, PAacCTOSIHUE OT MpsSIMOM [0 IIJIOCKOCTH, TMPOeKUUsl (UIypbl Ha IUIOCKOCTb.
[TeprieH UKy ASIPHOCTD MJIOCKOCTEM: MPU3HAK MeprieHANKY/ISPHOCTH ABYX IyIockocTell. Teopema o
TPEX MeprieH UKy /Ispax.

YT/ibl B IPOCTPAHCTBE: YOI MEXKAY TIPSIMOM M MJIOCKOCTBIO, IBYTPaHHbIN Y01, TIMHEHHbIN
yroy [BYrpaHHOro yria. TpéxrpaHHbIi M MHOrorpaHHble yrijbl. CBOMCTBA IUIOCKHUX YTJIOB
MHOrorpaHHoro yrjia. CBOWCTBa IM/JIOCKUX W [JBYTPaHHbIX YI7IOB TPEXTPAHHOrO yria. TeopeMbl
KOCHMHYCOB M CUHYCOB /151 TDEXTPaHHOI0 yIJia.

MHOrorpaHHuKu

Bu/ib1 MHOTOrpaHHUKOB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yrosbHast npyu3sma, npsmas
YW Hak/JOHHAas TpHU3Mbl, OOKOBasi W TIOJHAs TIOBEPXHOCTh TIpU3MbL [lapasuienernures,
NIPSIMOYTO/IbHBIM Tapajule/ienure];, ¥ ero CBOMCTBA. Kparuaiilive MyTM Ha TOBEPXHOCTU
MHororpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHasi TeopeMma [ludaropa. Ilupamupga: n-
yrojbHasi TMpaMu/ia, IpaBUIbHast ¥ yceuéHHasi ipaMuzbl. CBorcTBa pébep v OOKOBBIX rpaHei
MpaBWIbHOM TMpaMu/bl. [IpaBuibHbIE MHOTOTPAaHHUMKM: TIpaBU/bHAsi MpU3Ma W TpaBU/IbHAs
TIMpaMuU/a, MpaBU/IbHAs TPEYTro/bHasK MUpaMK/a U PaBWIbHBIN TeTpas3ap, Ky0. [IpeacraBneHue o
MPaBU/IbHBIX MHOTOTPAaHHUKAX: OKTas3/p, AOJeKasAp U UKOCas/p.

BeIuric/ieHre 371eMeHTOB MHOTOTPAaHHUMKOB: péOpa, AuaroHamu, yribl. [1nomanb 60KOBOM
TTOBEPXHOCTH U ITOTHOM ITOBEPXHOCTH IMPSIMOM TIPU3MBI, TI/IOIa/Ib OCHOBAHHUH, TeopeMa 0 O0KOBOM
TIOBEPXHOCTH TIPSIMOM TIpM3Mbl. [11011ja1b OOKOBOM MOBEPXHOCTH W TIOBEPXHOCTH TPABUIBHOM
MMPaMU/Ibl, TEOpeMa O TUIOIIA [ YCeUEHHON MUpaMU/bl.



CuMMeTpUsi B TIPOCTPAHCTBe. JjieMeHTbl CUMMETPHH TMPaBWIbHBIX MHOTOIPDaHHUKOB.
CuMMeTpusi B TIpaBUIbHOM MHOTOTDaHHHKEe: CHMMETPUs Tiapasuiefienurena, CUMMETpUs
TMPaBWIbHBIX TIPU3M, CUMMeTpPUsI MPaBUIbHON MTUPAMU/IbI.

BeKTOpHI M KOOPJUHATHI B MPOCTPAHCTBE

[ToHsiTHSI: BEKTOP B IIPOCTPAHCTBE, HYJIEBOUM BEKTOP, /I/TMHA HEHYJ/IEBOIO BEKTOPA, BEKTOPbI
KOJIJIMHeapHble, COHAarpaB/ieHHble W TIPOTUBOIOJIOKHO HarpaB/ieHHble BeKTOpbl. PaBeHCTBO
BEeKTOPOB. [leiiCTBUSI C BEKTOpaMH: C/O)KEHWe U BbIUMTAaHUE BEKTOPOB, CyMMa HEeCKOJbKHX
BEKTOPOB, YMHOKeHHe BeKTopa Ha unc/io. CBOMCTBA C10)KeHHsI BeKTOPOB. CBOMCTBA YMHOKeHUSsI
BeKTOpa Ha unc/o. [ToHsiTue KoMIIaHapHble BeKTOPbL. [Ipru3HaK KOMI/laHapDHOCTU TPEX BEKTOPOB.
[IpaBuno mnapannenenurnefa. Teopema O pa3/loXeHWHW BeKTOpa IO TPEM HEKOMILJIaHAPHBIM
BeKkTOpaM. [IpsimoyrosbHasi cuctemMa KoopJuHaT B rpoctpaHcTBe. KoopauHatel BekTopa. CBsi3b
MeXXJy KOOp/lMHaTaMUd BeKTOpa U KOOp/[MHaTaMU TOueK. YTO/ MexJy BekTopamMu. CKassipHOe
TIpoK3Be/ieHre BeKTOPOB.

11 KJZTACC

Tesa BpaleHust

[MonsiTvsi: UWAMHpPUUYECKas TOBEPXHOCTb, KOHWYeCKasi TOBEPXHOCTb, CQepruueckas
TIOBEPXHOCTB, 00pa3ytoliue noBepxHoctei. Tema BpalieHus:: IUIMHAP, KOHYC, YCeUEHHBIN KOHYC,
cdepa, map. B3auMHoe pacrionioxxeHre cdepbl U MJIOCKOCTH, KacaTe/lbHasi TVIOCKOCTb K cdepe.
M306pakeHue Tes BpalljeHus1 Ha TUIOCKOCTH. Pa3BépTka uvHApa u KoHyca. CUMMeTpust cdepbl
Y 111apa.

O6béM. OcHoBHble cBoicTBa 00BEMOB Ten. Teopema 00 00BEMe MPSIMOYTOILHOTO
rapasuiesieniurea U ciaeactBus u3 Heé. OObEM TIpsSMONM W HAK/JIOHHOW TIPU3MBI, LIWIMHJPA,
nupamMu/ibl 1 KoHyca. O6bEM 11apa M 11apOBOTr0 CerMeHTa.

KombuHamyu Ten BpaljeHWss ¥ MHOTOTDAaHHHWKOB. [Ipu3Ma, BIHCAHHAsi B I[WIWMH/P,
onucaHHasi OKoJIo LuauHApa. IlepeceueHne cdeprl M m1apa € IVIOCKOCThRO. KacaHuwe miapa u
cdepsl T7I0CKOCTRIO. [TOHsITHEe MHOTOIPaHHUKA, OMTMCAHHOTO 0K0JI0 cdepbl, chephl, BIMCAHHOU B
MHOTOTPaHHUK WY TeJIO BpalleHUsl.

[Tnomazpk MOBEPXHOCTH LIWIMHAPA, KOHyCa, Tuiomaab cdeprl U eé uvacteid. [logobue B
npoctpadcTtBe. OTHOIIEHWe O00BEMOB, TUION[AZlel  TIOBEPXHOCTEH MOAOOHBIX  (UTYP.
[Tpeobpa3oBanue 1om00uMsi, roMoTeTHsi. PellleHre 3a7ay Ha TJIOCKOCTA C HCIOb30BaHHUEM
CTepeoMeTpUYeCKUX MeTO/0B.

[TocTpoeHue ceueHUl MHOTOTPDAHHUKOB W Tejl BpallleHWs: CeueHusl LWIMHApa
(mapanyienbHO Y MepHeHAMKYJISIPHO OCH), CeueHHs1 KOHyca (Iapasuie/ibHble OCHOBaHMIO U
MIPOXOJsIIe yepe3 BepllIMHY), CeUeHUs lapa, MeTO/bl TTOCTPOEHHUsI CeUeHUW: MeTO[| CJ/Ie/ioB,
MeTO/| BHyTPEHHEr 0 POeKTUPOBaHusl, MeTOZ, ITepeHoca CeKylllel TI0CKOCTH.

BeKTOpbI M KOOPJAUHATHI B IPOCTPAHCTBE

BekTops! B npocTpaHcTBe. Onepanyy HaJ, BeKTopaMu. BeKTOpHOe YMHOXXeHHe BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHO)XeHHs. IIpsiMoyrosibHasi cucTemMa KOODJAWHAT B TMPOCTpPaHCTBeE.
KoopauHaTel BekTOpa. Pa3noxkeHre BekTopa 1o 0a3ucy. KoopauHaTHO-BEKTOPHBIM METOZ, Ipu
pellieHuM reoMeTpruYecKux 3a/jau.

JIBIOKeHUsI B IPOCTPAHCTBe

Iewkenus: mpoctpaHcTBa. OtobOpakeHus. [IBwkeHusi U paBeHCTBO ¢uryp. OO6rume
CBOMCTBA [BWXeHWM. BUibl [BW)KeHUI: Tapa/jie/lbHbld TepeHoC, LieHTpajibHas CUMMeTpUS,
3epKaJibHasi CHMMeTpHs], TIOBOPOT BOKPYT mipsiMoid. [Ipeobpa3oBanust roaobust. [Tpsimast u cdepa
Ouinepa.

IIVIAHUPYEMBIE PE3YJ/IbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPE/THET'O OBIIIET'O
OBPA30OBAHUA



JINMHHOCTHBIE PE3YJIbTATDI

1) rpaxxpaHCKoOe BOCIUTaHMe:

Cc(OPMHUPOBAHHOCTb  TPaXKJaHCKOW TMO3WLUM  oOyuaromlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YjieHa POCCHMCKOro oO0IecTBa, Tpe/CcTaB/ieHre O MaTeMaTHUeCKHUX OCHOBax
(YHKLMOHUPOBaHUSI PA3/IMUHBIX CTPYKTYp, SIBJIEHWH, MpPOLeAYp TPakAaHCKOro o00IecTBa
(BBIOODBI, OTPOCHI W APYroe), yMeHHe B3auMO/IeHCTBOBaTh C COL[UA/TBbHBIMHU WHCTUTYTaMH B
COOTBETCTBUM C UX PYHKLUSIMU U Ha3HAUEHUEM;

2) maTpuoTHUYeCKoe BOCIIUTaHHe:

c(OpMHUPOBAHHOCTb POCCUICKON IPa)KaHCKOW MI€HTUYHOCTH, YBa)KEHHUs K MPOLIOMY U
HaCTOSALLEMY POCCUMCKOM MaTeMaTUKH, LIeHHOCTHOe OTHOILIEeHWe K JOCTH)KEHHSIM POCCUMCKUX
MaTeMaTUKOB M POCCHMNCKOW MaTeMaTHueCKOW IIKOJbI, WCIOIb30BaHHE 3TUX JOCTIKEHUH B
JIPYyTrUX HayKaX, TEXHOJIOTHSX, Chepax SKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTaHHE:

OCO3HaHMEe  [yXOBHBIX LIEHHOCTe  pPOCCUMCKOr0  Hapoja, ChOpPMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HaHMS, ITUUYECKOT0 TIOBe/IeHHs], CBSI3aHHOTO C TIPaKTUYeCKUM NpHUMeHeHHeM
JOCTI)KEHUM HayKWd U [leATebHOCTbI0 YUEHOr0o, OCO3HaHWe JIMYHOTO BK/aZia B IMOCTPOEHUE
ycTolumuBoro Oyayiiero;

4) 3cTeTHUeCKOe BOCITUTAHHE:

3CTeTHUUeCKOe OTHOLIeHHe K MUPY, BK/TFOUast 3CTETUKY MaTeMaTHYeCKUX 3aKOHOMePHOCTeH,
00BEKTOB, 3ajjau, peIleHUM, pacCyXIeHHM, BOCIIPUMMYMBOCTh K MaTeMaTHUeCKHUM acreKTam
Pa3/IUUHBIX BUIOB UCKYCCTBa;

5) pusnyeckoe BocnuTaHUE:

c(OpMHPOBAHHOCTb YMEHUs IPUMEHSITb MaTeMaTHUyeCKre 3HaHUsI B MHTepecax 37,0pOBOr0
u Oe3omacHOro oOpasa >KW3HHW, OTBETCTBEHHOE OTHOIIEHWE K CBOEMY 3/0pPOBBIO (3710pOBOE
nuTaHue, cOaslaHCUPOBAHHBIA PEXXUM 3aHATHH U OT/bIXa, Pery/sipHasi (ru3nueckast akTUBHOCTB ),
¢du3nueckoe COBepILIEHCTBOBAHUE MPU 3aHITUSIX CITIOPTUBHO-03/J0POBUTE/ILHOU [J1eSITe/IbHOCTbIO;

6) Tpy/i0BO€e BoCIIUTaHMe:

TOTOBHOCTb K TPY/ly, OCO3HaHWe LIEHHOCTH TPY/JO/r00us, MHTepeC K pa3nyHbIM chepam
npodeccCHoHaMbHON JesiTeTbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW M e€ TPU/IOXKeHHsIMH, YMeHue
coBepilIaTh OCO3HaHHBIM BbIOOp Oyayiedt Tmpodeccud W peasu30BbIBaTH COOCTBEHHBIE
)KU3HEHHbIe T/IaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4YecKoMy 00pa30oBaHHIO WU
camMo00pa30BaHUIO Ha MPOTSHKEHUH BCEM KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PellleHU!
NPaKTHYeCKUX 3a/lay MaTeMaTHueCKOi HarpaB/eHHOCTH;

7) 3Ko/ioTUYeCcKOe BOCTIUTaHHe:

Cc(OPMUPOBAHHOCTb  9KOJOTUYECKON KY/IbTYpbl, TIOHMMaHWe B/WSHUS ~COLIMAIbHO-
9KOHOMUYECKUX TIPOLIeCCOB HAa COCTOSIHWMe TIPUPOJHOM W COLManbHOM Cpefibl, OCO3HaHUe
17100a/TbHOTO XapaKTepa 3K0JIOTHUeCKUX Tpo6sieM, OpreHTalyst Ha TpUMeHeHre MaTeMaTUYeCKUX
3HAHWM /7151 pellieHnst 3a/1a4 B 00/1aCTH OKPY KaroILel Cpe/ibl, TJIaHUPOBaHKE IMTOCTYITKOB U OLIEHKU
MX BO3MOXKHBIX MTOC/Ie/ICTBUM /IS OKpY>KatoLleld cpefibl;

8) neHHOCTH HAYYHOr0 MO3HAHUSA:

Cc(OpMHUPOBAHHOCTL  MMPOBO33peHMs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HayKU U OOIIeCTBeHHOW TMPAKTHKH, TIOHUMaHHe MaTeMaTH4eCKOW HayKd Kak chepbl
YeJI0OBeUeCKOl /lesTe/IbHOCTH, 9TArloB €€ pa3BUTHSI U 3HAUMMOCTH [i/Isl pa3BUTHS LIMBU/IU3ALIUY,
OBJlaZieHHe SI3bIKOM MaTeMaTHUKW M MaTeMaTUueCcKOl Ky/bTypoi Kak CpeJiCTBOM [TO3HAHUSI MUPa,
TOTOBHOCTb OCYIIECTB/ISITh TIPOEKTHYIO U UCCIIe[J0BaTeIbCKYIO JIesITe/TbHOCTh MH/AWBHYaIbHO U B
rpymnre.

METAIIPEJMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efiCTBUS



Ba3oBble jloruyeckKue AeiicTBHSA:

BLISIB/IITH M XapaKTepPU30BaTh CYI[eCTBEeHHbIe TPU3HAKA MaTeMaTHUYeCKMX OOBLeKTOB,
TOHSTUM, OTHOIIEHWW MeXAy TOHATUSIMH, (OPMYJIMPOBaTh  OMpefie/ieHusl  TOHSATHUH,
yCTaHaB/IMBaTh CYIIIECTBEHHBIA TpU3HAK KaacCcudUKaliy, OCHOBaHUS st 0000IIeHus u
CpaBHeHUs1, KpUTepru MPOBOIMMOTr0 aHaIn3a;

BOCIIPUHMMATh, (OPMY/MPOBaTh W TPeo0pa30BbIBaTh CYXKIEHHS: YTBEPJUTE/TbHbIE U
OTpHULIaTe/IbHbIe, eJUHUYHbBIE, YaCTHBIE U 001I[1e, YC/IOBHBIE;

BLISIB/IITH MaTeMaTHuyecKrWe 3aKOHOMEpPHOCTH, B3aMMOCBSI3U U MPOTUBOPeurs B (pakTax,
JAHHBbIX, HAOMIONEHUsIX W  YTBEPXKAEHUsX, TIpejjiaraTb KPUTEPUH [/Isl  BBISBJIEHUS
3aKOHOMEPHOCTeN ¥ IPOTUBOPEUUH;

Jlenatb BBIBOABI C MCIO/Ab30BaHMEM 3aKOHOB JIOTWKH, AeJYKTUBHBIX W WHYKTHUBHBIX
YMO3aK/TFOUeHH, YMO3aK/TIOueHH 110 aHaJIoTHH;

TIPOBO/IUTH CAMOCTOSTE/THLHO /J0Ka3aTeIbCTBa MaTeMaTUUeCKUX YTBepK/eHuH (TIpsSIMble U OT
MPOTHUBHOTO), BBLICTpAaWBaTh AapryMeHTal[dl0, TIPUBOAUTH TIPUMEPbl U  KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY’>KIEHUS U BHIBOJIBI;

BbIOMpATh CII0CO0 peliieHus1 yueOHO 3a1aum (CPaBHUBATh HECKOJILKO BADUAHTOR PELeHMs,
BbIOMpAaTh HanboIee TIOAXO/ASAIIHNN C YYETOM CaMOCTOSITETbHO BbIZIE/IEeHHBIX KDUTEPUEB).

Bba3oBble uccieoBaTe/IbCKue AeiCTBUA:

WICT0JIb30BaTh BOTPOCHI KaK MCC/Iej0BaTe/IbCKUi UHCTPYMEHT M03HaHus, JOPMY/IMPOBaTh
BOMPOCHI, (DUKCUPYIOIMe TIPOTHBOpeune, MpobiemMy, ycTaHaBIMBaThH HCKOMOe U JaHHOe,
dbopMHpOBaTh TMNOTE3y, APrYMEHTUPOBAaTh CBOIO MO3HULIMI0, MHEHUE;

TPOBOZIUTL  CAaMOCTOSITE/IbHO  CTJIAHWPOBAHHBIM ~ JKCIIEPUMEHT, UCC/iefiloBaHHe  T10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBbeKTa, SIBJIeHUSs, TIPOIecca, BbISIBIEHUIO
3aBUCUMOCTeMN MeXXay 00beKTaMu, iBJIeHUsIMU, TIPOLjeCCamy;

CaMOCTOSITe/TbHO (hOPMYIMPOBATh 000OIIEHUST ¥ BBIBO/BI TI0 Pe3y/ibTaTaM MPOBeAEHHOTO
HaOJTF0/IeHus], UCC/IeIOBaHMs], OL[eHUBATh JOCTOBEPHOCTh IMOJIyUeHHBIX Pe3y/bTaTOB, BLIBOJIOB U
0000111eHHH;

TIPOrHO3UPOBaTh BO3MOYKHOE Pa3BUTHE IPOLIecca, a TakKKe BbIJBUTATH TPeTOIOKEeHUs O
€ro pa3BUTUU B HOBBIX YC/IOBUSIX.

PaboTa c uadopmarjueii:

BBISIBJIATE e(UIUTHI UHPOPMALIHH, JaHHBIX, HEOOXOUMBIX /11 OTBETa Ha BOIIPOC U /ISt
pellieHus 3a[jauu;

BbIOMpaTh WHPOPMALIMI0O W3 WCTOYHWKOB pa3/IMUHBIX THIIOB, aHa/JIM3UPOBATh,
CUCTeMaTH3UpOBaTh W HWHTEPIPETUPOBaTh HWH(MOPMALIMI0 Ppa3/MyHBIX BUJAOB U (opm
Tipe/|CTaB/IeHNSI;

CTPYKTYpPHPOBaTh UH(POPMaALHIO, TIPE/ICTAB/ISITH €€ B pa3TMUHbIX (opMax, WITHOCTPHPOBATh
rpaduuecku;

OlLIEHMBaTh HAZEXHOCTH MH(POPMAIMM 10 CaMOCTOSITEIbHO  C(hOpPMY/IMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKaTHBHBIE YHHBepCa/IbHbIe yueOHbIe JeiiCTBUS

Oowenmue:

BOCIIPUHUMATh U (DOPMYJ/TUPOBaTh CYX/IE€HHSI B COOTBETCTBUU C YCIOBUSIMH U 1[eJISIMHU
o011ieHuUs], SICHO, TOYHO, I'PAMOTHO BbIPa)KaTh CBOIO TOUKY 3PEeHUs] B YCTHBIX U MUCbMEHHBIX
TeKCTaX, ABaTh IMOSICHEHUS 10 XO/ly PellleHus 3a/1aui, KOMMEeHTHPOBATh TIO/TyYeHHBIN pe3y/ibTarT;

B Xofie 00CYy)K/IeHUsI 3ajlaBaTh BOIIPOCHI TI0 CYIIECTBY 00CY)KJaeMOH TeMbl, TIpOo0/eMbI,
pelllaeMOM 3ajjauy, BBICKA3bIBaTh /€W, HalleJieHHbIe Ha TIOMCK peIeHus, COTOCTaB/SATh CBOM
CY)XAEeHUsI C CY>KIeHUSIMM APYTUX yUYaCTHUKOB [uajiora, 0OHapy>KWBAThb pa3/inuue U CXOZACTBO
TMO3ULMH, B KOPPEKTHOM (hopMe (hopMy/IMPOBaTh Pa3HOI/IACHsl, CBOU BO3pakeHMUs;



Npe/iCTaB/IsATh pe3y/bTaThl pellleHus 3aJiaud, SKCIepuMeHTa, MCC/ie/loBaHUsl, IPOEeKTa,
CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BLICTYTI/IEHUS C YUETOM 3aZiau Mpe3eHTalui U 0co0eHHOCTel
ayJUTOpUHU.

PeryissTUBHBIE YyHHBepCa/IbHbIe yYeOHbIe JefiCTBUS

Camoopranu3sanus:

COCTaBJISATh TUIaH, aJrOPUTM pellleHus 3aJjaud, BbIOMpAThb CMoCo0 pelleHusi C y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh U KOPPEKTHPOBATh
BapUaHThI pellieHu C yuéTOM HOBOW MH(OPMaLIUH.

CaMOKOHTPO/1b, SMOI[UOHA/TbHbIA HHTE/I/IEKT:

BJIa/IeTh HaBbIKaMU MO3HaBaTeIbHOM pedieKCUU KaK 0CO3HaHUSI COBepIlIaeMbIX JIeiICTBUM 1
MBIC/TUTE/TbHBIX MPOLIECCOB, MX Pe3yJ/bTaTOB, B/IafleTh CIIOCOOAMK CAaMOTIPOBEPKH, CAMOKOHTPOJIS
riporiecca v pe3y/bTaTra pelieHusi MaTeMaTHYeCcKOl 3a/1aum;

Tpe/IBU/JIeTh TPYAHOCTH, KOTOpbie MOTYT BO3HUKHYTH TIPU peIlleHUM 3a/laud, BHOCHUTH
KOPPEKTHBBI B JIeITe/TbHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalZIEHHBIX OIIMOOK,
BBISIB/IEHHBIX TPYAHOCTEM;

OLIEHWBATb COOTBETCTBHE pe3y/IbTaTa IIeJTd U YCI0BUSIM, OOBSICHIT TIPUUYMHBI JOCTHXKEHUS
WIA HEeJOCTWKEHUs pe3y/bTaTOB [IeATe/IbHOCTH, HAxXOJWTb OIIHMOKY, JaBaThb OLIEHKY
nproOpPeTEHHOMY OTIBITY.

CoBMecTHas iesTe/TbHOCTh:

TIOHMMAaTh W MCII0J/Ib30BaTh MPEUMYIIeCTBa KOMaHJHOW U WHAWBHU/YaJbHON PabOTHI MpU
pellieHUy yueOHBIX 3a/ja4, TPUHUMATL IleJlb COBMECTHOM JIeTeNIbHOCTH, TJIAHUPOBATh
OpraHu3alfi0 COBMECTHON pabOThI, pacripeie/iaTh BUIBI PabOT, JOrOoBapvBaThCs, 00CYXKAATh
TIPOIIeCC U pe3yJibTaT paboThl, 0000111aTh MHEHUSI HECKOJILKUX JIFOZIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboTel (00CyxgeHHs, 0OMeH MHeHHH, «MO3TOBbIe
IITYPMbI» Y UHBIE), BBIMO/IHATH CBOO YaCTh pab0ThI ¥ KOOPAMHUPOBATb CBOM JIEHCTBUS C IPYTUMU
yjleHaMd KOMaH/bI, OLIeHWBaTh KayeCTBO CBOEro BK/aja B OOIMIMM MPOAYKT TIO KPUTEPUSM,
cchopMy/IMPOBAaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUS.

INPEIMETHBIE PE3YJ/IbTATBI

K koniy 10 K/1acca o0yuaromynics HayunuTCs:

® BOOOZHO OMEPUPOBATH OCHOBHBIMU TIOHSATHSIMHM CTEPEOMETPHUH TIPH PEIleHNH 3aJau U
TIPOBe/IeHUM MaTeMaTHUeCKUX PaCcCyK/IeHuM;

® TpUMEHATb aKCHOMbl CTepeOMeTpUM U CJeJCTBUS M3 HUX TIpU  peLleHUun
reoMeTpUuecKuX 3a/au;

® kJjacCU(pULIMPOBaTh B3aMMHOE PacIio/jio’KeHue TMPSIMbIX B TIPOCTPAHCTBE, MJI0OCKOCTeH B
TIPOCTPAHCTBE, TIPSIMBIX U TIZIOCKOCTEM B MPOCTPAHCTRE;

® BOOOZHO OMEpPUPOBATH TMOHSTHSMU, CBSI3aHHBIMH C yT/IaMH B MPOCTPAHCTBE: MEXIY
MIPSIMBIMHU B TIPOCTPAHCTBE, MKy MPSIMOU U TIFIOCKOCThIO;

* BOOOZHO OTIEPHPOBATH MOHITUSMH, CBSI3aHHBIMUA C MHOTOTPDAHHUKAMU;

® (BOOOZHO pacro3HaBaTh OCHOBHbIE BH/bI MHOTOTPAHHUKOB (TIpM3Ma, MHUPaMU/a,
TIPSIMOYTOJIBHBIN Tapasuiesenurnes, Ky0);

®  K/JIacCUGUIIMPOBAThH MHOTOTPAHHUKH, BbIOMpasi OCHOBaHU [i/1sl K/lacCU(UKALUY;

® (BOOOZHO OIEpPUPOBaTh TIOHSITHUSIMM, CBSI3aHHBIMH C CEeueHWeM MHOTOIPaHHUKOB
TIJIOCKOCTBIO;

®  BBLINOJHATH NapasienbHOe, LieHTpalbHOe U OPTOTrOHA/IbHOE MPOeKTHUpOBaHue (uryp Ha
TIJIOCKOCTh, BBITIOJIHATH M300pakeHUs PUTyp Ha TJIOCKOCTH;

® CTPOUTH CeUeHHs] MHOTOIPDaHHUKOB pa3/MUHbIMU METO/|JaMH, BBIMOIHSTH (BbIHOCHbIE)
TJIOCKHE UePTEXKH U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYP: BUZ, CBEPXY, COOKY, CHU3Y;



BBIUMC/IATh  TUIOIIAIM  TIOBEPXHOCTeM MHOTOTPAaHHUKOB (TIpU3Ma, IMpaMu7a),
reoMeTpUUeCKHX TeJsl C IpuMeHeHreM (HopmyT;

CBOOOJHO OTepUPOBATh TOHATHUSMHU: CUMMETPUsS B TIPOCTPAHCTBE, IIEHTP, OChb H
TMJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TJIOCKOCTh CUMMETPUH (DUTYDHI;

CBOOOJJHO OTIepHUPOBaTh TOHSATHSIMH, COOTBETCTBYIOIIMMU BEKTOPAM M KOOpJWHATaM B
TIPOCTPAHCTBE;

BBITIO/THATE /IeHCTBUSI HaJl BEKTOPaMH;

pelllaTh 3aJjaud Ha [0Ka3aTeJIbCTBO MaTeMaTUUeCKUX OTHOIIEeHHWN W HaXOXAeHue
reOMeTpUUeCKUX BeJIMYMH, TIPUMEHssi HW3BeCTHble MeTO[bl TIPU  pelleHrr
MaTeMaTUUeCKUX 3aZiau TIOBBIIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIO’KHOCTH;

TIPUMEHSITh TIPOCTEMIIINEe TIPOrPAMMHbBIE CPeZICTBA M 3IEKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTeMbI TIPY PellieHUH CTepeoMeTpPUUeCKUX 3afiau;

13BJIeKaTh, TPe0OpPa30BbIBAaTh M HIHTEPIIPETHPOBATh MH(POPMALHIO O IPOCTPAHCTBEHHBIX
reoMeTpUUeCKUx pUrypax, rnpefcTaB/jeHHYIO0 Ha yepTexXax U pUCyHKax;

TIPUMEHSITh 0/yUeHHble 3HaHUs Ha MPaKTHKe: CPaBHUBATh U aHAa/IM3MPOBaTh peajibHble
CUTyal[dd, TIPUMEHSTh W3yueHHble TIOHATHS B TIPOL[eCCe TIOMCKA pelleHus
MaTeMaTH4eCKd C(HOpMYJTMPOBAHHOM TPOO/IeMbl, MOZE/TMPOBATh peasibHble CHUTYal[UH
Ha s3blKe TeOMeTPUM, MCC/Ie[loBaTh IIOCTPOEHHbIe MOJe/IM C HCIO0/b30BaHHUEM
reoMeTpUUeCKUX IMOHSITUM 1 TeOpeM, arrapaTa ajire0Ophbl, peliaTh pakTHYeCcKue 3a/jauy,
CBsI3aHHBIE C HAX0XK/IeHUeM TeOMeTPUUeCKHX BeJINUMH;

VMeTb TIpe/ICTaB/IeHrsI 00 OCHOBHBIX JTarax Pa3BUTHsI TeOMEeTPUU KaK COCTAaBHOM UacTh
dbyHIaMeHTa pa3BUTUS TeXHOJIOTHH.

K xoH1yy 11 Kacca o6yuaromuiicss HayuuTCs:

CBOOO/JJHO OTMEPUPOBAThH TOHSATHUSAMM, CBSI3aHHBIMHU C LIWIMHPUYECKON, KOHUUECKOU U
ceprUecKol MOBepXHOCTSIMHU, OOBSCHSTEH CITIOCOOBI ITOTyUYeHUs;

OTIepUpPOBaTh TIOHATHSMH, CBSI3aHHBIMM C TeJlaMU BpallleHHs: LUMHPOM, KOHYCOM,
cdepoii U 11apowm;

pacro3HaBaTth Tejla BpailieHus (L[UIMH/ADP, KOHYC, cdepa U 11ap) U 00BSICHATL CIIOCOOBI
TIOJTyUeHUsT TeJl BpallleHus;

K/1acCUUIMPOBATh B3aMMHOE Pacrio/ioykeHre cdepbl U MI0CKOCTH;

BBIUMCJIATh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB W TeJjl BpalleHusi, OOBEMBI U
T/IOIIA/IA TIOBEPXHOCTeH MHOTOTPAHHUKOB U TeJl BpallleHUs], TeOMeTPUUECKHUX Tesl C
nipuMeHeHreM GhoOpMyi;

CcBOOOJJHO OMEpPUPOBAThH MOHATHUSMM, CBS3aHHBIMUA C KOMOWHALUAMU TeJl BPAleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIM B c(pepy M OMMCAHHBIN 0KOJIO cdepsl,
cdepa, BrivcaHHasi B MHOTOT'PaHHUK WJTU TeJI0 BpallleHus;

BBIUNCJIATE COOTHOLIEHUST MEX/Ty TI/IOIIAJsIMKA TTIOBEePXHOCTeH U 00bEéMaMu 1O[0OHBIX
TeJl;

n300pakaTh HW3yuyaemble (GUTYpBI, BBITIOMHATH (BBIHOCHBIE) TIOCKME UEPTEXU W3
PUCYHKOB TIPOCTBIX 00bEMHBIX (DUT'YD: BUJ|, CBEPXY, COOKY, CHU3Y, CTPOUTb CEUEHHS TeJl
Bpall[eHUsT;

13BJIeKATh, UHTEPIIPETUPOBATh U TTPeoOpa30oBbIBaTh MHGOPMAI[UIO O TIPOCTPAHCTBEHHBIX
reomMeTpuueCcKuX (hUTypax, TpeiCTaB/IeHHYI0 Ha YepTe)kaxX U PUCYHKaX;

CBOOO/JHO OTIEPUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITOJTHSATE OTepal[iy Hafl BEKTOpaMH;

3a/laBaTh TVIOCKOCTh YPaBHEHUEM B [IeKaPTOBOM cHCTeMe KOOP/UHAT;

pelllaTb TreOMeTpUYeCKWe 3a/[aud Ha BbIUHCJIEHWE VIJIOB MeXAy TPSIMbIMA WU
TJIOCKOCTSIMHM, BBIUMC/IEHWE DPACCTOSTHUM OT TOUKM [0 TUIOCKOCTU, B 1IeJIOM, Ha
TIpYMeHeHre BeKTOPHO-KOOPJUHATHOTO MEeTO/A TIPU PellleHnH;

CBOOO/JHO OTIEPHUPOBATh MOHSATHUSIMH, CBSI3aHHBIMU C JIBM)KEHHEM B MPOCTPAHCTBE, 3HATh
CBOMCTBA JBIKEHU,



BBIMO/THATE W300pakeHHsT MHOTOTDAaHHMKOB W Tejl BpAIleHUs TIPU Tapasijie/lbHOM
TepeHoce, [IeHTPabHOH CUMMETPHH, 3epKaJbHOH CMMMETpPHH, TPH TIOBOPOTE BOKPYT
TIpSIMOiA, TIpeobpa3oBaHus MO00uS;

CTPOUTh CEUeHUsI MHOTOI'PDaHHUKOB U TeJT BPAIL|eHHsI: CeUeHUs LIWIMH/pA (TTapaiie/lbHO
Y MepreHUKY/ISIPHO OCH), CeUeHHs1 KoHyca (Tlapasiie/ibHble OCHOBAHHIO U TIPOX OIS
yepe3 BepIIKHY), CeUeHHs I11apa;

WCTIOb30BaTh METO/bI TIOCTPOEHHUS] CEeUeHWU: MeTO[| CJe/l0B, MeTOJ, BHYTPEHHEro
TIPOEKTUPOBAHUS, METO/] TIepeHoCa CEeKYILel MI0CKOCTH;

JIOKa3bIBaTh reOMeTpHUYeCKUe YTBePKIEeHNS;

NIPUMEHATh TeoMeTpuueckue (HakThl [/ pelieHWs CTepeoMeTpUUeCKHX —3ajiad,
TIpe/TIo/ararIuX HeCKOJIbKO IIaroB PelleHus], eC/Ti YCIOBUS TIPUMEeHEHUs 3a/laHbl B
SIBHOU U HeSIBHOU (popMe;

pelllaTh 3aJjaud Ha [I0KA3aTelbCTBO MaTeMaTWUUeCKHX OTHOLIEHWH W HaxOoKAeHHue
reoOMeTPUUECKUX BETUUHH;

TIPUMEHSITh POrPaMMHbIE CPE/ICTBA U 3JIEKTPOHHO-KOMMYHHKAI[UOHHbIE CUCTEMBI TTPH
pellleHUH CTEPeOMEeTPHUYECKHX 3a/]au;

NIPUMEHSITh TI0JyueHHble 3HAHWS Ha TIPAKTWKe: CpPAaBHUBATh, AaHAJM3WPOBAaTh |
OLIEHUBATb peasibHbIe CUTYal[UH, IPUMEHSTh U3yUeHHbIe TTOHSITHSI, TEOPEMbI, CBOHCTBA B
mporiecce TIOMCKA peIIeHUs MaTreMaThudeckd C(HOpMYJMPOBAaHHOM TPO0JieMBl,
MO/Ie/IMPOBaTh peaibHble CUTYal[UU Ha SI3bIKe T€OMETPHUM, UCC/IeI0BATh TTOCTPOEHHBIE
MO/IeJIA C UCTIONb30BaHWEM TeOMeTPUUYEeCKHMX TIOHSTUM W TeopeM, armapara aare0psl,
pellaTh NMPaKTUYeCKUe 3a/lauu, CBsI3aHHbIE C HAXOXK/[€HHEM T'eOMeTPHUUECKUX BETUUMH;
VMeTb TIpe/ICTaB/IeHrsI 00 OCHOBHBIX JTarax Pa3BUTHsI TeOMeTPUU KaK COCTAaBHOM UacTh
dbyHaMeHTa pa3BUTHS TEXHOJIOTHH.

TEMATHNYECKOE IVNTAHUPOBAHUE
10 KJTIACC

No
n/
1

KosinyecTBo yacoB JJ/IeKTPOHHBIE
(yudpossble)
oOpa3oBaTe/jIbH
ble pecypchbl

HaunmMmeHnoBaHue

pa3/ie/yioB M TeM Bcer Kontposibnbl | IIpakTHyecKku
nporpamMmmabl (] e paboTbI e paboTbI

Bgenenue B
CTepeoMeTpHIO

23 1

B3aumnoe
pacro/ioKeHue
TMPSIMBIX B
MPOCTPaHCTBE

[TapannensHOCTD
MPSIMBIX U
TJIOCKOCTeN B
IIPOCTPaHCTBe

[TeprieHJUKYISIPHOC
Th MPSAMBIX U
IVIOCKOCTEH B
TIPOCTPAHCTBE

25

YTJIbl U pacCTOsIHUS 16

MHororpaHHuKu 7

BekTops! B 12




TIPOCTPaHCTBE

[ToBTOpeHue,
0000111eHMe U
cucTeMaTr3alus
3HAaHUU

OBLIEE KOJINMYECTBO

YACOB IIO
[TPOI'PAMME

102

11 KJTIACC

Ne
n/n

Ko/sinuecTBo uacoB

HaumMmeHnoBaHue
pa3jesioB U TeM
NporpaMmsl

Bcero

KonTtpo/ibHbIe
pPadoThI

IIpakTHyecKkue
paboThI

J/IeKTPOHHbIE

(uudposrbie)
o0pa3oBare/ibHbIE

pecypchi

AHanuTtuueckas
reoMeTpusi

15

[ToBTOpEHME,
060611ieHMe 1
cUCTeMaTH3alus
3HaHUU

15

O0BéM
MHOTOTDaHHUKA

17

Tesia BpalljeHust

24

[Tnomaaun
TIOBEPXHOCTH U
00BEMBI
KDYTJIBIX TeJT

JBrxeHus

[ToBTOpEHUE,
00o011IeHre U
cUCTeMaTH3aLus
3HaHUM

17

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

102

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJ/IbHOW ITPOT'PAMMBI

10 K/TIACC
Kop .
DOBEDAEMOLo IIpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHUs OCHOBHOM
poBep o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/JHero o01nero 00pa3oBaHus
pe3y/jbTaTa
7 ['eomeTpus
7.1 OnepupoBaTh MOHATHUSIMM: TOUKA, MPsiMasl, TVIOCKOCTh




7.2

[IpyMeHATb aKCHOMBI CTEPEOMEeTPUM U C/Ie/ICTBUSI U3 HUX TPU PellleHUU
reoMeTpUUeCKHX 3a/iau

7.3

OnepupoBaTh MNOHATUSIMM: [apa/Ule/IbHOCTh W TepIeHUKY/ISPHOCTb
NPSIMBIX U [IJIOCKOCTEHN

7.4

KnaccuduippoBath B3aMHOe pacro/ioKeHWe MpsSIMbIX U TJIOCKOCTeN B
TIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSMU: IBYTPaHHBIM yroJl, TpaHU [JByTPaHHOIO yrJa,
pebpo JBYTpaHHOTO yTJa, TMHEWHBINA yrosl JBYrPaHHOTO YTJjia, FpajycCHast
Mepa IByTPaHHOr0 yrja

7.6

OHepI/IPOBaTI: IMOHATHUAMM: MHOI'OI'PAdHHUK, BBIHYKHLIﬁ n HEBBIHYKHbIﬁ
MHOI'OIrpaHHHUK, 3/IEMEHTbI MHOI'OI'DAHHMKA, HpaBHﬂbelﬁ MHOI'OI'paHHUK

7.7

Pacrio3HaBaTh OCHOBHbIE BH/bl MHOTOTDAaHHUKOB (MUpaMuja, TIpU3Ma,
NIPSIMOYTO/TBHBIN Maparuiesienurie], Ky0)

7.8

KnaccuduimpoBatb  MHOTOTDaHHWKH, BbIOMpas  OCHOBAaHUS /ISt
KJaccuukauyu  (BbIMyK/JIble U HEBBINYK/ble ~ MHOTOIDAaHHUKH,
NpaBWibHble MHOTOTPAaHHUKM, TIpsSMble UM  HaK/IOHHbIe TIPU3MBI,
rapasiiesienume/ibl)

7.9

OnepupoBarb TIOHATUSIMU: ceKy1as TIJIOCKOCTB, ceueHue
MHOT'OI'PaHHUKOB

7.10

OOBSICHITH MPUHLIUITBI [TOCTPOEHUS CeUeHUM MHOTOTPAHHUKOB, MCTIOJB3YST
MeTO/| CJIe[J0B

7.11

CrTpouTh CceueHUss MHOTOIDAaHHHUKOB MeTO/OM CJIe[IOB, BBITOHSTh
(BBIHOCHBIE) TIJIOCKHE YePTeXKH U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (DUTYD:
BHUJl CBEPXY, COOKY, CHU3Y

7.12

PermaTh 3afiaun Ha HaXOXK/I€HUE TeOMEeTPUUECKUX BETMYMH 10 obpa3iam
WU aJropuTMaM, TpPUMeHsiss U3BeCTHble aHaJUTUuUeCcKhe MeTOAbl TpU
pellleHWM CTaHJApTHbIX MaTeMaTUueCcKHMX 3a/lad Ha BbIYKUC/IEHHUEe
PacCTOSTHUM MeXAy [JBYMsI TOUKaMH, OT TOYKHU [0 MPSMOM, OT TOUKWJO
MIJIOCKOCTH, MY CKPelMBaLMMUCS TPSIMbIMU

7.13

Periath 3a1auM Ha HaxXOXK/€HHUE FeOMETPUUECKHX BETMUHH 0 0Opasijam
WU airopuTMaM, TpPUMeHsiss U3BeCTHble aHaJUTUuUeCcKhe MeTOAbl TP
pellieHUM CTaHJapTHbIX MaTeMaTUueCKUX 3a/laud Ha BbIYUC/IEHWEe YTJIOB
MeX/y CKpeIMBaIOIIMMUCS TPSIMBIMU, MeXXIy TMPSIMOM U TUIOCKOCTHIO,
MeKJy TJIOCKOCTSIMU, [IBYTPAHHBIX YIJIOB

7.14

Bbrunciisite 00bEMBI W TI/IOH[AAAM  TIOBEPXHOCTEM MHOTOTPaHHUKOB
(mpu3ma, nupamuza) ¢ npuMeHeHreM (OPMYJI, BBIYMC/IATE COOTHOILIEHHS
MeXay T/IOIIA/ISIMU TOBEPXHOCTeH, 00bEMaMu 110/J00HBIX
MHOTOTDaHHUKOB

7.15

OnepupoBaTh MOHATUSIMU: CUMMeTPHUsi B TPOCTPAHCTBE, LIEHTP, OCb U
MJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUU (DUTYDBI

7.16

W3BnekaTh, TpeoOpa30BbIBaTb W HMHTEPIIPETHPOBaTh HMHGMOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMEeTpPUUeCKUX (Urypax, Mpe/CTaBleHHYI0 Ha
yepTe)Kax U pUCYHKax

7.17

[TpuMeHsATb reoMeTpuueckue (akThbl /51 PelleHUs] CTepeoMeTPUUYeCcKUX
33/lay, TIpe/roJiaratloliuX HEeCKOJbKO I1aroB pellieHusl, ec/id YCI0BUS
TIpMMeHeHHs 3a/laHbl B IBHOU (popme

7.18

[IpuMeHATH TpOCTeMIIMe TpOrpaMMHble Cpe/CTBA M 3JIEKTPOHHO-




KOMMYHHWKALIMOHHBIE CUCTEMBI ITPU peI€HWK CTEPEOMETPHUYECKUX 3d/4a4

7.19

HPI/IBO,E[I/ITL MMpUMeEPbI MaTeEMATHUYECKUX BaKOHOMepHOCTEﬁ B IpUpoje "
JKW3HH, PACIIO3HABATE IIPOSBJ/IEHME 3dKOHOB I'eOMeTPUH B MCKYCCTBE

7.20

[TpumeHSITH MOTyUeHHbIe 3HAHHWS Ha MPaKTHKe: aHaIM3MPOBAaTh peasibHbIe
CUTYaLUM U TIPUMEHSITh U3yUeHHbIe TIOHSITHUS B MPOL[ecce MOXCKa peleHust
MaTeMaTHUYeCKd  CPOpPMy/NIMpPOBaHHOW  TpOOIeMbl,  MO/IeIMPOBATh
peasibHble CUTYyallUM Ha $3blKe TeOMEeTPUM, WCC/Ael0BaTh IMOCTPOEHHbIe
MO/Ie/U C UCI0/Ib30BaHHeM reoOMeTpHUUeCKUX MOHSITHI U TeopeM, arrapara
anreOpbl, pellaTh MPAKTHUECKWE 3aJlaud, CBSI3aHHBbIE C HAXOXKIEeHHEeM
reoMeTpUUeCKUX BeJIMUMH

11 K/TACC

Kop
npoBepseMoro
pe3yJbTara

IIpoBepsiemble MpeJMeTHBIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/Hero o01ero 00pa3oBaHus

6

['eomeTtpust

6.1

OrnepupoBaTh MOHATUSIMU: I[UIMH/pUUECKast TIOBEPXHOCTb, 0Opa3yroliue
LWIMH/PUUECKON TOBEePXHOCTH, LWIWHJD, KOHWUYeCKas TOBEpPXHOCTb,
oOpasytoiie  KOHWYECKOW  TOBepPXHOCTH, KOHyC, cdepuyeckas
MOBEPXHOCThb

6.2

Pacrio3HaBaTh Tena BpailleHus (LAIMHAP, KOHYC, cdepa U 111ap)

6.3

OOBSCHATDH CITOCOOBI TIOJTYUEHHST TeJl BPAIleHuUsT

6.4

KnaccuduipoBath B3aMMHO€ pacro/iokeHue cdepbl U TIJI0CKOCTU

6.5

OnepupoBaTh TMOHSTUSIMU: 111apOBOM CErMEHT, OCHOBaHUE CerMeHTa,
BBICOTA CerMeHTa, IIapOBOM CJIOW, OCHOBaHME IIapOBOTO CJIOs, BBHICOTA
111apOBOT0 CJI05], IIIADOBOM CEKTOP

6.6

Bbunciate 00bEMBI W TUIOLIAM  TIOBEDXHOCTEM Tesl  BpalleHus,
reoMeTpUYeCKUX Tesl C MpUMeHeHneM (popMyii

6.7

OmnepupoBaTh TOHSATUSIMU: MHOTOIDAHHUK, BIMCAHHBIM B cdepy U
OMMCaHHBIA 0KO/IO cdeprl, chepa, BlMCaHHass B MHOTOTPAaHHUK WU TeJ0
BpallleHus

6.8

BbIunC/IATE COOTHOIIIEHHUSI MEXTY TJIOIA/IIMH TTIOBEPXHOCTEH U 00bEMaMU
MO/I00OHBIX TeT

6.9

N306pakaTh n3ydyaeMble (GUTYpbI OT PYKH U C TMPUMEHEHHEeM IPOCThIX
yepTéXHbIX NHCTPYMEHTOB

6.10

BbINosHATE (BBIHOCHBIE) TUIOCKME YepTeKM W3 PUCYHKOB IIPOCTBIX
00béMHBIX (GUryp: BHJ CBepxy, COOKy, CHHM3Y; CTPOWUTb CEUeHHs Tel
BpallleHUs

6.11

V3BnekaTh, WHTEpHpeTUpPOBAaTh M Tpeobpa3oBbIBaTh HH(GOPMALUI0 O
IIPOCTPAHCTBEHHBIX TeOMeTPUYeCKUX (Urypax, Ipe/CTaBleHHY0 Ha
yepTe)kax U pUCyHKax

6.12

[IpuMeHsATb reoMeTpuueckue (akThbl /51 PelleHUs] CTepeoMeTPUUYecKUX
33/lay, TIpe/roJiaratloliuX HEeCKOJbKO I1aroB pellieHusl, eC/id YCI0BUS
TIpMMeHeHHs 3a/laHbl B IBHOU (popme




6.13 OrnepupoBath MOHATHEM: BEKTOP B [IPOCTPAHCTBE

BrInonaHaTh AEﬁCTBHH CJIOKEHHUA BEKTOPOB, BBIUMTAHHWA BEKTODPOB U

6.14 YMHO)KE€HUSI BEKTOpPA Ha YWC/IO, OOBSCHSATh, KAKUMU CBOWCTBAMHM OHH
obs1aziaroT
6.15 [IpriMeHATH NpaBUJ/IO Napasuieienune/ia py CJ10’KeHUH BEKTOPOB

OmnepupoBaTh TOHATHUSMU: [E€KapTOBbI KOOPAWHATHI B TPOCTPAHCTBe,
BEKTOD, MO/ly/ib BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPa,
yrojl MeXJy BeKTOpamMM, CKa/sipHOe TIpOM3Be/ieHHe BeKTOpOB,
KOJI/IMHeapHble U KOMILJIaHapHbIe BEKTOPbI

6.16

HaxoguTh cymMMy BeKTOpDOB U TpOU3BeJieHHe BeKTOpa Ha UMC/IO, YToi
6.17 MeXXJy BeKTOpaMH, CKaJisipHOe MpOW3Be/ieHre, PACK/IablBaTb BEKTOP 10
[IBYM HEeKOJIJITMHeapHbIM BeKTOPaM

6.18 3a/jaBaTh MJIOCKOCTh YPaBHEHHEM B [IeKaPTOBOM cHCTeMe KOOpJAWHAT
6.19 PeraTh npocreliiiiue reomeTpryeckue 3aZiaur Ha MpUMeHeHre BeKTOPHO-
) KOOPJAMHATHOI'O0 MeTo/a
Pemath 3ajauM Ha [0Ka3aTe/jbCTBO MaTeMaTMUeCKUX OTHOLLIEeHUN WU
6.20 HaXO)KJeHWe reOMeTPUYeCKUX BeTMUWH 10 00pasliaM WM aJropUTMam,
) TpUMeHsii  W3BeCTHble  METOAbl TPUA  pelleHWd  CTaHAAPTHBIX
MareMaTUYeCKHX 3a/iau
6.1 [MpumeHsTH TIpOCTelillie TpOrpaMMHble Cpe/CTBA U  3JIeKTPOHHO-
) KOMMYHHUKALMOHHbIe CUCTEeMBbI IIPU pellleHUy CTepeoMeTPpUYeCKUX 3a/a4y
6.22 [IpuBoguTE MpUMepbl MaTeMaTUYeCKMX 3aKOHOMEpPHOCTeW B MPUPOJE U

JKW3HH, PACIIO3HABATE ITIPOsB/I€HME 3dKOHOB I'reOMeTPUH B MCKYCCTBe

[TpumeHSTH MOTyUeHHbIE 3HAHHWS Ha MPaKTHKe: aHaIM3MPOBaTh peasbHbIe
CUTYaLUM U TIPUMEHSITh U3yUeHHbIe TIOHSITHUS B MPOL|eCce MOWCKa peleHust
MaTeMaTHUeCKd  CPOpPMy/IMPOBaHHOW  TpOOIeMbl,  MO/Ie/IMPOBATh
6.23 peasibHble CUTYyallUM Ha $3blKe TeOMEeTPUM, WCC/Iel0BaTh IMOCTPOEHHbIe
MO/Ie/IU C UCI0/Ib30BaHWeM reoMeTpHUUeCKUX MOHSITHI U TeopeM, arrapara
anreOpbl, pellaTh MPAKTHUECKWE 3aJlaud, CBSI3aHHbIE C HAXOXKEeHHEeM
reoMeTpUUeCKUX BeJIMUMH

INTPOBEPAEMBIE 3JIEMEHTBI COJEP)KAHUA

10 KJTIACC

IIpoBepsieMblii 371eMeHT CO/lep)KaHUA

Kop,
7 ['eomeTpus
OcHOBHBIE TIOHATUS CTepeoMeTpud. Touka, MpsMas, I[UIOCKOCTb, [POCTPAHCTBO.
7.1 [ToHsiTve 06 aKCMOMaTUUeCKOM TOCTPOEHUU CTepeOMeTPUM: aKCHUOMbI CTEPEOMETPUU U
C/1e[ICTBUSI U3 HUX
7.2 BsanmHoe pacriosioxeHue NpsAMbIX B [IPOCTPAHCTBe: IlepeceKaroluecs, rnapasle/bHble U

CKpelLMBaroLuecs rpsiMble. [TapasniesbHOCTb TPSMBIX U TIJIOCKOCTEeH B MPOCTPaHCTBe:
napasjiejibHble  TpsiMble B TIPOCTPAHCTBe, Tapasiie/ibHOCTb  TPEX  MPSIMBIX,
rapa’syie/IbHOCTh TIPSIMOM U TIJIOCKOCTH. YTJBIC COHArpaB/ieHHbIMU CTOPOHAMH, YTOJI
MeX/y TpsMbIMU B TpocTpaHCTBe. [lapanienbHOCTh TIJIOCKOCTeN: mMapassienbHble
TJIOCKOCTH, CBOMCTBA TapasulesibHbIX TIocKocTed. TlpocTeiiive mpocTpaHCTBeHHbIE




(GUryphl Ha MJIOCKOCTH: TeTPas3Ap, Ky0, mapassiesenure;;, MOCTPOEHUe CeueHUH

7.3

[TeprieHAUKYISIPHOCTb TIPSIMOM W TUIOCKOCTH:  TepIeHAUKY/sIpHbIle TIpsiMble B
TIPOCTPAHCTBE, MpsIMble MapasiefibHble U TMepreHAUKY/sipHble K MJI0CKOCTH, MPU3HAK
NepreHAUKY/ISIPHOCTH TIPSIMOM U TJIOCKOCTH, TeopeMa O MpsSIMOM TepreHAUKYIsIpHOU
MJIOCKOCTHU. YTJIbl B TIPOCTPAHCTBE: YO MEXAY TMPSIMOW U TJIOCKOCThIO, ABYTPAHHBIN
yTOJ1, TMHEWHBIN YToJ1 ABYrpaHHOrO yrJia. [TeprieHuKy/sip ¥ HAK/JIOHHBIE: paCCTOSTHUE OT
TOUKM /10 TUIOCKOCTH, PacCTOsIHME OT TPSIMOM /10 TVIOCKOCTH, TPOEeKLUsi (Urypbl Ha
TJIOCKOCTh. [lepneHAuKyASIPHOCTh MJIOCKOCTeMN: MpU3HAaK MeprieHuKY/ISIPHOCTU ABYX
riockocTell. Teopema o TPExX meprieHAUKYJ/Isipax

7.4

[ToHsiTie MHOTOrpaHHMKA, OCHOBHbIE 3/IeMEHTbl MHOTOTDaHHUWKA, BBINNYK/ble U
HEeBbINyK/Ible MHOTOTPaHHUKM, pa3BépPTKa MHOrorpaHHuka. [lpu3ma: n-yrosibHas
TIpY3Ma, TPAHM ¥ OCHOBAHUS MPU3MBI, TPsiMasi ¥ HAKJIOHHAsI TIPU3MbI, OOKOBasi U TIOJTHAsT
MOBEePXHOCTh TMpu3Mbl. [lapaniesnenurie], TMPSIMOYTroJ/ibHbIM TMapasiefenurel, U ero
cBoyicTBa. [Inpamuia: n-yrosibHasi MUpaMu/ia, TPaHu ¥ OCHOBaHKe MUPaMU/bl, 00KOBasi 1
MoJIHasi TOBEPXHOCTb THMpaMU/[bl, MpaBWIbHAasi U yCeuéHHas NMUpaMuja. OJIeMeHTbI
npusMbl U nOUpamMuzbl. [IpaBU/bHbIE MHOTOTDAHHMKU: TIOHSITHE TIPaBWJILHOTO
MHOTOrpaHHUWKA, TMpaBWIbHas TIpU3Ma M T[paBWIbHasg TMpaMuZa, TpaBU/IbHast
TpeyTroJibHasi MMpaMUZia ¥ TIPaBUIBHBIN TeTpasp, Ky0. IIpecTaBieHre o MpaBU/IbHBIX
MHOTOTPaHHUMKAX: OKTas3/p, AojieKasp U ukocasapyrue CeueHusi IPU3Mbl U TUPAMU/IbI

7.5

CuMMeTpUsi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEBHO TOUKH, TMPSIMOM, MJIOCKOCTH.
OneMeHTbl  CUMMETpUM B TUMpaMWjax, MapajiesiefinefaxX,  IpaBUIbHbBIX
MHOTOrpaHHUKAaX

7.6

BeIuricieHue 3/1eMeHTOB MHOTOTPaHHUKOB: PE0pa, uaroHasy, yribl. [Liomaas 60KoBoi
TIOBEPXHOCTH U TIO/THOM TTOBEPXHOCTH TIPSIMOM MPH3MBI, TUI0Ia/ib OCHOBaHUH, Teopema 0
OOKOBOW TOBEPXHOCTM TIpsIMOM mpu3Mbl. [lnomjass  OOKOBOWM TOBEPXHOCTH W
TOBEPXHOCTH TPaBUIbHOW MUpPaMU/Ibl, TeopeMa O IUIOLIa¥ YCEeYEHHOW MNUpaMU/pbI.
[Mousitvie 06 06bEéMe. OOBEM NTMPaMUBI, TIPHU3MBI

7.7

[Togo6HBIe Tesa B mpoctpaHcTBe. COOTHOIIEHUsST MEX[Y TJIOIMIaAsIMH TTOBEPXHOCTEH,
00BEMaMH MTOIOOHBIX TeJT

11 K/TACC

Kop,

HpOBEpﬂEMbIﬁ 3JIEMEHT COJA€PIKaHUA

6

["eometpust

6.1

LIuMHprYecKasi TIOBEpXHOCTh, 00pasyroliye HUIMHAPUUECKOH MOBEPXHOCTH, OCh
L[WINHPUYECKOW TIOBEePXHOCTH. L[WIMHAD: OCHOBAaHUS U OOKOBasi TOBEPXHOCTh,
obpa3yroliiast ¥ 0Chb, IJIO0IIA/Ib O0KOBOM M MOJTHOM TTOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yroliyie KOHUYeCKOH MOBEPXHOCTH, OCh U BepIlHA
KOHMUECKOW TIOBepXHOCTH. KOHyC: OCHOBaHWe W BepIIMHA, obpa3symoljasi U OCh,
rionjasb OOKOBOM M TIONHOW TOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyroiue H
BBICOTa, OCHOBaHUsI M OOKOBasi TOBEPXHOCTh

6.3

Cdepa u miap: LEeHTP, PauycC, AUaMeTp, TUIOMIaZb TOBEPXHOCTH cdephl. B3anmHoe
pacriono>keHre cdepbl M TUIOCKOCTH, KacaTesbHasi MJIOCKOCTh K cdepe, TIOM[alb

chepbl

6.4

Vi306paskeHue Tesl BpallleHUst Ha TJIOCKOCTH. Pa3BépTka UIMH/PA U KOHYyCa

6.5

KomOuHairmy Tes BpallleHHs ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMCAHHBIN OKOJIO




C(bepbl, C(i)epa, BIMMCAHHASA B MHOT'OI'PAHHUK, WJIW T€JI0 BpAILI€HUS

6.6

[TousatHe 06 o0BEMe. OCHOBHbIe CBOHCTBa 00BEMOB Tesl. Teopema 00 00BEMe
MPSIMOYTOJILHOTO Tiapaslie/ienuesia U cyieicTBUst U3 He€. OObEM LIMIMH/IPA, KOHYCA.
OOBEM 1mIapa U TIIoLIAb ChepsI

6.7

[Togo6HbBIe Tema B mpocTpaHcTBe. COOTHOIIEHMST MEXY TIJIOIIA/ISIMU TTOBEPXHOCTEH,
00bEMaMH MOJJ0OHBIX TeJl

6.8

Ceuenusi uuMHApa (MapasvielbHO W TEPIeHAMKY/SIPHO OCH), CeueHHsl KOHyca
(mapasuieslbHOe OCHOBAHMIO U MIPOXO/isiliee yepe3 BepLIMHY ), CeueHUs I1apa

6.9

BekTop Ha miockoctTd U B mpoctpaHcTBe. Crio)keHHMe W BBIUMTaHWE BEKTOPOB.
YMHOKeHue BeKTopa Ha 4ucio. PasnoxkeHue BeKTOpa MO TPEM HeKOMILJIaHAPHBIM
BekTopaM. [IpaBuso napannenenuriefia. PeiieHue 3a/1ay, CBsi3aHHBIX C TTPUMeHEHUEM
TIpaBUJI IEMCTBUY C BeKTOpaMu

6.10

[IpssiMoyrosbHasi cucTeMa KOOpAMHAT B mnpocTpaHcTBe. KoopauHatel BekTopa.
[Mpocreiiiivie 3afaud B KOOpAMHaTax. YToa MexJy BeKropamu. CkansipHoe
Mpou3Be/leHre BeKTOPOB. BrluncieHue yrjioB MeXAy MNpPSIMbIMH W TUIOCKOCTSIMH.
Koop/InHaTHO-BEKTOPHBIN METO/| TIPU pellieHWH TeOMeTPUUYEeCKUX 3a/1au




Yue0HbIi Kypc «BepoTHOCTh M CTaTUCTHKA» (Yr/1y0/IeHHbIH YPOBEHbB).
IMOACHUTEJ/IBHASA 3ATIIMCKA

YueOHbII KypCc «BeposITHOCTb UM CTaTUCTHKa» YIJIyOJMEHHOTO YPOBHS —SIBJISIETCS
TIPO/IOJKeHWeM U Pa3BUTHEM OJHOMMEHHOT0 yuebHOro Kypca yriay6séHHOro ypOBHS Ha YPOBHE
cpenHero o0Omiero o0Opa3oBaHWs. YueOHBI Kypc TipeAHasHaueH [yisi (OPMUPOBaHUS Y
00yyYarIUXCsl CTaTUCTUUECKOW Ky/NbTypbl W TIOHUMAaHHUS DO TEOPUM BepOSITHOCTeM Kak
MaTeMaTUYeCKOro MHCTPYMEHTA AJIsl U3yUeHHsl CTyYaiHbIX COOBITHM, BeIMUMH U TIpoLieccoB. [1pu
M3yueHUM Kypca oO0oraijaroTcsi TpejCTaB/ieHuss OOydYaroluxcsi O MeTo/lax HCC/Ie[oBaHUs
M3MEHUYMBOTO MMpA, Pa3BHBAETCS TOHMMaHWe 3HAaUMMOCTH M OOILIHOCTH MaTeMaTh4yeCKHX
METOZIOB TI03HAaHWSI KaK HeoTheM/JIeMOM 4YacTh COBPEMEHHOTO eCTeCTBeHHO-HayYyHOTo
MHUPOBO33pEeHUsl.

CopepkaHre y4yeOHOrO Kypca HaripaB/ieHO Ha 3akperuieHWe 3HaHWM, T0JyueHHbBIX TMpH
M3yuyeHHUH Kypca Ha YPOBHe OCHOBHOTO 001iero o6pa3oBaHusi, M Ha pa3BUTHe TPeJCTaBIeHUNA O
CJIyyaiiHbIX BeJIMUMHAX U B3aUMOCBSI3IX MEXY HUMHU Ha Ba)XKHBIX MPUMepPAax, CHOXKeThbl KOTOPBIX
TIOYEPITHYThI U3 OKPY>Karolero Mupa. B pesynbraTe y 00y4arouxcst JO/KHO C(hOPMHUPOBATHCS
npe/icTaB/ieHe O Haubosee yroTpeOUTeNbHBIX U OOLIMX MaTreMaTUYecKMX MOJesiX,
WCTO/Mb3yeMbIX /i1l ONUCAHWs aHTPOIIOMETPUUeCKHMX U JleMorpaduueckrdx BeJIMUKH,
TIOTPeITHOCTel B pa3/iMuHble pojla HW3MEpeHHUsiX, [IUTelbHOCTH 0e30TKa3HOW paboThbl
TEeXHUYECKUX YCTPOMCTB, XapaKTePHUCTUK MaCCOBBIX SIBJIEHUH U TIPOLIECCOB B 00I1IeCTBe. YueOHbIN
KypC siBjisieTcsi 0a30il /711 OCBOEHHsI BepPOSITHOCTHO-CTaTUCTUYECKUX METOZ0B, He0OXOAUMBIX
CrielyMajicTaM He TOMbKO WH)XXEHePHBbIX —CIeLjMaJibHOCTe, HO TakKXe COLMaIbHBIX MU
TICUXOJIOTHUeCKUX, TIOCKOJIbKY COBDeMeHHble OOIl[eCTBeHHble HayKd B 3HAUWMTE/IbHOW Mepe
WCII0/TB3YIOT anrapar aHamu3a 00/bIIuX JaHHBIX. L|eHTpaibHy 0 YacTh y4eOHOro Kypca 3aHUMaeT
obcyxeHre 3akoHa OosibIIMX uwMcesn — (yHJaMeHTaTbHOTO 3aKOHA TIPUPOZbI, UMeIOIIero
MaTeMaTUuUecKyto hopMaau3aljuro.

B cooTBeTCTBUM C yKa3aHHBIMH Lie/IIMA B CTPYKType yueOHOro Kypca «BeposiTHOCTh U
CTaTHCTHKa» Ha YIJAyO/€HHOM YpOBHe Bblfle/ieHbl OCHOBHBIE COJiep)KaTesbHble JIMHUU:
«CrnyyaiiHble COOBITHSI U BePOSITHOCTH» U «CydaliHble BeJIMUUHBI M 3aKOH OO/BILINX YKCe».

[ToMHUMO OCHOBHBIX JIMHUM B Y4eOHBII KyPC BK/IFOUEHbBI 37IeMeHThI TeOPUHY Irpad)0B U TEOPUA
MHOKeCTB, He0OXOZMMbIe /1/Is1 TIOJTHOLIEHHOTO OCBOEHHsI MaTepHasia JaHHOTo yuebHOro Kypca u
CMEeXXHBIX MaTeMaTHUeCKUX yueOHBIX KypCOB.

Copepxanuve suHuUM «CiyuaiiHble COOBITHSI U BEPOSITHOCTH» CJIY>KAT OCHOBOW JI/ist
(hopmMHpOBaHKs Npe/CTaB/IeHU O pacIipe/ie/leHUU BePOSITHOCTeH MeXX/ly 3HaUeHUSIMU C/TyYalHbIX
Be/TMUMH. Ba)KHYI0 UacThb B 3TOU CO/lepKaTe/IbHOM TMHUY 3aHUMaeT h3ydyeHre TeOMeTPUUecKoro u
OMHOMHMANBHOTO —pacrpefieieHUd W 3HAaKOMCTBO C WX HeNpepbhiBHBIMM aHajoraMu —
TI0Ka3aTeIbHbIM 1 HOPMaJTbHBIM pacripe/ie/ieHHsIMU.

Tembl, CBsi3aHHble C HEMNPEPbIBHBIMU CyYalHbIMU BeMUMHAMK U pacripefie/ieHUsIMU,
aKI[eHTUPYIOT BHHMMaHWe OOy4Yarol[uXCsi Ha OMMCAHWUM M W3yUeHWM C/IyuyalHbIX SIBJIEHUM C
TIOMOLL[bI0 HeNpepbIBHbIX (QyHKUMHA. OCHOBHOe BHUMAaHHE Y/le/IsIeTCsl T0Ka3aTelbHOMY U
HOpPMaJIbHOMY pacripe/ie/IeHHUsIM.

B yueOGHOM Kypce TpeyCMaTpHUBaeTCsi O03HAKOMHTE/IILHOE H3yueHHe CBSI3U MEXIY
CTy4aliHbIMM BeJIMUMHAMU U OTTMCaHWe 3TOU CBSI3U C MOMOILbI0 KO3 duliieHTa KOppesiliiy U ero
BBIOODOUHOTO aHajora. OTWU 3/IeMEeHTbl COZIep)KaHWsl pa3BUBAlOT TeMmy  «J/larpamMMel
paccenBaHUsi», U3y4eHHY0 Ha YPOBHE OCHOBHOTO 00111ero o6pa3oBaHusi, U BO MHOTOM OIHMPAIOTCS
Ha CBe/IeHHsI U3 KYPCOB anreOpbl ¥ TeOMeTPHH.

E1é ofvH 37eMeHT cojiepKaHusi, KOTOPBIH Tpe/jjlaraeTcsi Ha 03HaKOMUTEeTbHOM yPOBHE —
TI0C/IeI0BATeIbHOCTh C/TyYaliHbIX He3aBUCHUMBIX COOBITHH, HACTYTAMIUX B €IWHULY BPEMEHH.
Os3HakoM/IeHWe C pacripefie/ieHieM BepOSTHOCTeH KOJMUeCcTBa TaKUX COOBITHM HOCHUT
Pa3BUBAIOIIMI XapaKTep U SIB/ISeTCS aKTyaIbHBIM /151 OyIyLX aOUTYPHUEeHTOB, MOCTYTIAOIIUX Ha



yueOHble CelUaJbHOCTH, CBsI3aHHble C OOINeCTBEHHBIMM HAyKaMH, TICUXOJIOTWeH U
yTIpaB/IeHUEM.

Ha u3yuenuwe yuebOHOro Kypca «BepoSITHOCTb M CTaTUCTHKa» Ha yriay0/JIeHHOM YpOBHe
otBouTCsA 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hefento), B 11 kimacce — 34 yaca (1 uac B
HeJlesTio).

COJEPXAHUE OBYYEHUSA
10 K/TACC

I'pad, cBsa3HbI rpad, nytu B rpade: Huk/bl U Lend. CreneHb (BaleHTHOCTb) BEPLLUMHBI.
I'padbi Ha TIockoCTU. [lepeBbsi.

CrnyuyaliHble 3KCIIEPUMEHTBI (OMbITHI) W CydaiiHble COOBITUSA. DJieMeHTapHble COOBITHS
(ucxomel). BeposiTHOCTH CiTyualiHOrO COOBITHSA. BM30CTh UaCTOTHI U BEPOSITHOCTH COOBITHIA.
CryuaiiHble OTBITBI C PABHOBO3MOYXHBIMH 3/IeMEHTapHBIMU COOBITHSIMU.

Onepaty Haj, COOBITUSIMU: TiepeceueHUe, 0ObeiHEHNe, TIPOTUBOIIOJIOKHBIE COOBITHSI.
[Juarpammel Diisiepa. @opmyJia C/I0’KeHUsI BePOSTHOCTEN.

YcnoBHasi BepOSITHOCTb. Y MHOKE€HHEe BepOsITHOCTel. [lepeBO CyyaliHOTO 3KCIIepHUMeHTa.
dopmyiia moHOM BepositHocTH. @opmyria batieca. HezaBucrmble coOBITHSI.

BuHapHbIli cyualiHbIM OMBIT (MCTIBITaHUE), yCieX U HeyJada. He3aBHCHMbIe HCITbITaHUSI.
Cepusi He3aBUCUMBIX MCIIbITaHUM [0 MepBoro ycrexa. [lepectaHoBkd M (akropuan. Yucio
couetanuit. TpeyronbHuk ITackans. @opmysa 6uHoma HeroToHa.

Cepusi He3aBUCHMMBIX WCIbITaHUK bepHymmu. Cry4adiHblii  BbIOOp W3 KOHEUHOMN
COBOKYITHOCTH.

CnyuaniHass BenuuMHa. PacripezieneHue BeposTHOCTeW. [lnarpamMma pacripefiesieHUs.
Onepauyy Haj CAydyallHbIMM BeJMYMHAaMM. buHapHas oiydyaiiHas BenuuuHa. IIprMepsl
pacnpe/iesieHHid, B TOM UKC/ie reOMeTpUudecKoe ¥ OMHOMUAIbHOE.

CoBMecTHOe pacripefie/ieHde [IByX C/Iy4allHbIX BelWuuH. He3aBUCHMBbIe CiyvaiiHble

BeJTMUMHBI.
MareMaTrueckoe OXXHaHWe C/IydaliHOW Be/IMuWHBI (pacripefiesienusi). [IpuMepsl nMprMeHeHUs
MaTeMaTUYeCcKOro OXKU/aHWs (CTpaxoBaHue, jioTepesi). MaremaTtuueckoe OkKujaHWe OMHAapHOU
C/ly4aliHOM  BeJIMUMHBL.  MareMaTHyeckoe  OXWJ@HUe CYMMBbl — CAy4YalHbIX  BEJIWYMH.
Maremaruueckoe 0KMZaHHe TeOMeTPUIeCKOro ¥ OMHOMHAIBHOTO pacIipeZie/ieHuH.

Hucriepcusi ¥ CTaHAAPTHOE OTK/IOHEHWe CyuyaliHOM Be/IMUMHBI (pacripefiesieHust).
Mucniepcrst OWHApHOM CydaiiHOM BenMWuMHBL. MareMaThdeckoe OXKHUJAHWE TPOM3BeJeHUsT U
JMCTepcrsi CyYMMbI HE3aBUCHMMBIX C/TyuyaliHbIX BeJIMUMH. [lucrnepcusi U CTaHJapTHOE OTK/IOHEHUE
OVHOMMANBHOTO pacripezienienus. [lycriepcust U CTaHZAPTHOE OTK/IOHEHWe T'eOMeTPUYeCKOro
pacripeziesieHusl.

11 KJTIACC

HepaeeHctBo YeObimépa. Teopema UYeOwiiéBa. Teopema BepHy/um. 3akoH O0JBIITHX
yrcesi. BribopouHblii MeTon ucciefoBaHuid. BribopouHble xapakTepucTUKW. OljeHUBaHMe
BEPOSITHOCTU COOBITHSI 110 BEIODOPOUHBIM JJaHHBIM. [TpoBepKa MPOCTeNIINX TUIOTe3 C MOMOIIbIO
V3y4YeHHBIX pacripe/ie/IeHuH.

HenpepbiBHbIe cilyuaiiHble BesMUMHBL. [IprMepbl. DYHKIMS TJIOTHOCTH BEPOSITHOCTU
pacnipesienieHus.. PaBHOMepHOe pacripesie/ieHHe W €ro CBOMCTBAa. 3ajaud, NPUBOJSILINE K
ToKa3aTebHOMY pacripejie/ieHur0. 3aflauk, TPUBOJSIME K HOPMaJbHOMY pacripe/ie/leHHIO.
®DyHKUMS TIOTHOCTM BEPOSITHOCTH TI0KA3aTe/IbHOTO pacrpesiesieHuss, (QYHKOUsS TUIOTHOCTU
BEPOSITHOCTU HOPMaJIbHOTO pacripefiesieHus. PyHKIMS TUIOTHOCTA M CBOMCTBA HOPMAsbHOTO
pacnpe/ieieHus.



[TocnemoBaTeIbHOCTh OJJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, TIPUBOAAIIME K
pacrpezenenuto [TyaccoHa.

KoBapuaiiusi Byx cayuaiiHbix BeqnuuH. KoadduiveHT vHeNHHOW KOoppessiiuu.
CoBMecTHBIe HaOJIO[IeHNs ABYX BelMUWH. BbIOOpOUHbIi KO3 dULIMeHT Koppesisiuu. Pasnuue
MEeXJy JMHEMHOW CBA3bI0 W MPUUMHHO-C/IeICTBEHHOW CBsA3bI0. JIMHeWHasi perpeccusi, MeToZ,
HauMEeHbIIINX KBaJpaToB.

IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA
«BEPOSITHOCTH U CTATUCTUKA» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJ/IBTATbBI

1) rpakAaHCKOr0 BOCITUTAHUSA:

Cc(OPMHPOBAHHOCTb ~ TPAXKAAHCKOM TO3WIMM  OOYYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 UjieHa POCCHMCKOro oOlecTBa, Tpe/cTaB/ieHHe O MaTeMaTHUeCKHWX OCHOBax
(GYHKIIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYp, SBJeHWUM, TPOLeAypP TPa’KAAHCKOTO O0OIecTBa
(BBIOODBI, OTPOCHI W APYroe), yMeHHe B3auMO/IeHiCTBOBaTh C COL[MAIbHBIMU WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLUSIMU U Ha3HAUeHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHUSA:

chOpMHPOBAHHOCTh POCCUMCKOMN TPaXk/JaHCKOM U/IEHTUUHOCTH, YBa)KeHHUsl K TPOIIOMY U
HaCTOSALLEMY POCCUMCKOM MaTeMaTUKH, LIeHHOCTHOEe OTHOLIeHHWe K JOCTH)KEHHSIM POCCHMCKUX
MaTeMaTUKOB M POCCHUHCKOW MaTeMaTUueCKOW IIKO/bl, MCIOJb30BaHHWE 3THX [OCTWXXEHWM B
JPYTrUX HayKax, TEXHOJIOTHSIX, Chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HaHWe  JYXOBHBbIX LIeHHOCTeM PpOCCHMUCKOro  Hapofa, ChOpMUPOBAHHOCTh
HPABCTBEHHOT'0 CO3HAHUSI, 3TUUECKOr0 TMOBe/IeHNs], CBS3aHHOTO C MPaKTUYeCKUM MpHUMeHeHueM
JOCTI)KEHUM HayKWd U [leATebHOCTbI0 YUYEHOr0, OCO3HaHWE JIMYHOTO BK/aZid B IMOCTPOEHUE
yCTOWYMBOTO OyAYILero;

4) 3cTeTNYeCcKOoro BOCIUTAHUA:

3CTeTUUYEeCKOe OTHOIIIeHWe K MUDY, BK/IFOUast 3CTETUKY MaTeMaTUUeCKUX 3aKOHOMePHOCTeH,
00BEKTOB, 3ajjau, pelleHWi, pacCyXJeHUM, BOCIIPUMMYMBOCTh K MaTeMaTUUeCKHUM acrieKTaM
Pa3/IMUHBIX BUIOB UCKYCCTBa;

5) ¢pu3uUecKoro BOCIIUTaHUS:

chOopMHPOBAHHOCTh YMEHHs IPUMEHSITh MaTeMaThUueCKre 3HaHUsI B UHTepecax 3/J0pOBOTO U
6e3omacHoro obpasa >KU3HH, OTBETCTBEHHOEe OTHOIIIeHHe K CBOeMY 3/10POBbBIO (3/10pPOBOe MIUTaHKe,
cOanmaHCUPOBAHHBIM pPEXWM 3aHATUHA W OT/bIXa, perysspHas ¢Gu3nuueckas aKTUBHOCTB),
¢ur3ruecKoe COBEpPLLIEHCTBOBAHUE MPU 3aHITUSIX CITIOPTUBHO-03/J0POBUTE/ILHOU [1eSITE/IbHOCTbIO;

6) TPy/A0BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY[Y, OCO3HaHUE LeHHOCTU TPYZ0/t00us, MHTepeC K pa3MuHbIM cdepam
npoeCcCHOHaNLHOM JlesiTe/IbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM U eé TIPUIOXKeHUSIMU, YMeHUe
CoBepIIaTh OCO3HAHHBLIM BBIOOp Oyayiied mpodeccud W peanu3oBbIBaTH COOCTBEHHBIE
JKU3HEHHbIe TI/IaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTHyecKoMy 00pa30BaHUIO U
camMoo00pa30BaHUIO Ha MPOTSHKEHUH BCeM KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pellleHU!
MPAKTUUeCKUX 3a/lau MaTeMaTUueCKOU HarpaB/eHHOCTH;

7) 3K0/10rU4eCKOro BOCIIUTaHUS:

chOpMHPOBAHHOCTh  3KOJIOTUYECKOW KY/IbTYphbl, TOHMUMAaHWe BJHSHUS COLIMA/ILHO-
5KOHOMHYECKUX TIPOLIeCCOB Ha COCTOSIHWE TIPUPOJHOM W COLManbHOM Cpefibl, OCO3HaHUE
r/100a/IbHOTO XapaKTepa 3KOJI0rMUeCKUX Mpo0/ieM, OpUeHTAaIVsI Ha IPUMeHeHHe MaTeMaTHUeCKUX
3HAHWM /17151 pellieHys 3a/1a4 B 00/1aCTH OKPY KarolLelt Cpe/ibl, TJIaHUPOBaHKe IMOCTYITKOB U OLIEHKU
WX BO3MOXXHBIX TOC/Ie/ICTBUH /IJIsi OKPY>Katollleld cpe/ibl;

8) leHHOCTH HAyYHOI'0 MO3HAHUA:



Cc(OPMHPOBAHHOCTb MHDOBO33DEHHS, COOTBETCTBYIOLLETO COBPEMEHHOMY YDOBHIO
Pa3BUTHSI HayKU W OOII[eCTBEHHOW MPAKTUKH, TIOHUMaHWe MaTeMaTHyeCKOW HayKu Kak chepbl
yesI0BeUeCKO! /leATeIbHOCTH, 3TarioB € pa3BUTHSL U 3HAUMMOCTH [i/Isl pa3BUTUS LIMBUIM3ALIUY,
OBJlaZileHHe SI3bIKOM MaTeMaTHUKW M MaTeMaTUueCKOM Ky/lbTypOl Kak CpeJiCTBOM [T03HaHUSI MUPa,
TOTOBHOCTB OCYILIeCTB/ISITh IPOEKTHYIO U UCC/Ie0BaTe/IbCKYIO 1eATeIbHOCTb UHAMBU/YaIbHO U B
rpymre.

METAIIPEAJMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/bHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

Ba3oBbie lornyeckue JeMCTBUA:

BBISIB/IATh M XapaKTepH30BaTh CYIIleCTBeHHbIE TPU3HAKU MaTeMaTUuecKuX OOBeKTOB,
TIOHATHM, OTHOIIEHWNH MeXAy TMOHATUAMH, (OpPMy/UpOBaTh  OMpe/ie/ieHUs]  TOHSATHH,
yCTaHaB/IMBaTh CYIIECTBeHHBIA TIPU3HAK KjacCU(PUKALMM, OCHOBaHUs [jisi 0000iieHuss u
CpaBHEHWsI, KPpUTEPUU TIPOBOJUMOT'0 aHa/N3a;

BOCIIPUHUMATh, (OPMY/IMPOBAaTh U TPeoOpa30BbIBaTh CYXKIAEHUs: YTBepAUTeTbHblEe U
OTpHULIaTe/IbHbIE, eTUHUUHbBIE, YaCTHBIE U 00II[1e, YC/IOBHBIE;

BBISIB/IAITh MaTeMaTHUeCKue 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOpeuus: B (hakTax,
JAHHbIX, HAOMIOMEHUSX W YTBEPXKAEHUSX, TIpejjiaraTb KPUTEPUW /ISl BBISBJIEHUS
3aKOHOMEpPHOCTel U MPOTHBOPeUUii;

Jle/laTh BBIBOJIbI C HCIIO/Ib30BaHUEM 3aKOHOB JIOTHUKH, Ae[YKTHBHBIX M WHAYKTHBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0OUeHU 110 aHa/IoTHH;

TIPOBO/TUTh CAMOCTOSITE/TLHO /JOKa3aTe/TbCTBa MAaTEMaTUUECKUX YTBEPXKI€HHM (TIPSIMbIE U OT
MIPOTUBHOTO), BBICTPAaWBaTh apryMeHTAllWi0, TIPUBOJUTH TIpPUMEPbl W KOHTPIIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KIEHUS U BBIBO/IBI;

BLIOMpATH CIT0Co0 peltieHUs yueOHOM 3a1auM (CpPaBHUBATh HECKOIBKO BApHAHTOB PellleHus,
BbIOMpATh HauOOIee TIOJXO/ISAIIHMM C YYETOM CaMOCTOSITE/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Ba3oBble ncc/iejoBaTeIbCKUeE /IeHCTBHA:

WCTI0/Tb30BaTh BOTIPOCHI KaK MCC/Ie[I0BaTe/IbCKUN UHCTPYMEHT MO3HaHMsI, ()OPMY/IUPOBATh
BOMPOCH], (UKCUpYIOIIMe TPOTHBOpeure, MpobieMy, yCTaHaB/IMBaTh WMCKOMOe U JlaHHOe,
(hopMHpOBATh TUTIOTE3Y, APTYMEHTHUPOBATh CBOIO MTO3UIUI0, MHEHHE;

TIPOBO/IUTh ~ CAMOCTOSITEJIbHO ~ CIVIAHUPOBAHHBIA ~ SKCIIEDUMEHT, HCC/eloBaHUe 110
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBeKTa, SIBJI€HUSs, TIPOIecca, BbISBIEHUIO
3aBUCUMOCTeN Mex/ly 00 beKTaMu, sIBJIEHUSIMH, TIPOLieCCaMu;

CaMOCTOSITeNTIbHO (hOPMYJTUPOBAaTh 0000ITEHNsT U BBIBOZBI TI0 Pe3y/bTaTaM MPOBEJEHHOTO
Hab/roieHus1, UCC/ieIoBaHNs], OL[eHUBATh JOCTOBEPHOCTD IMOJIyUeHHbIX Pe3y/bTaToB, BHIBOJIOB U
0000111eHMH;

TIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHE TIPOLIeCCa, a TaKXKe BBIJBUTAThH TPEATION0KEHUS O
€ro pa3BUTHU B HOBBIX YC/IOBUSIX.

Pab6ora c uadopmanueit:

BBISIBJIATh [IeUIUTHI UH(POPMAILIMH, JAaHHBIX, HeOOXOAUMBIX [I/Isi OTBETA Ha BOTIPOC U /ISt
pellieHusI 3a7iaui;

BbIOMpaTh WHGOpPMAIMI0 W3 HWCTOYHUKOB  pa3/IMUHBIX TUIIOB, AaHA/M3UPOBATH,
CUCTeMaTU3UpOBaTh W HWHTEPNpPeTHUPOBAaTh HHGOPMAIMI0 pa3MuHBIX BUAOB U  (opm
TIpe/ICTaB/IeHNS];

CTPYKTYPHUPOBaTh MH(GOPMALIUIO, TIPE/ICTABIATE e€ B pa3/IMUHbIX (hopMax, UILTFOCTPUPOBATh
rpaduuecky;

OLIeHMBAaTb HAZIE)KHOCTh MH(OPMALMM TI0 CaMOCTOSTENIbHO  C(OPMY/IMPOBaHHBIM
KPUTEPHUSIM.

KoMMyHHUKaTHMBHBIE YHHBepCa/IbHbIe yueOHbIe JeiiCTBUS
Oomenue:



BOCIIPUHUMATh U (OPMYJ/IMPOBaTh CYXKIEHUSI B COOTBETCTBHUM C YCJIOBUSIMU W IIeJIIMHU
00lLIeHHs], SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOKO TOUKY 3DEHMSI B YCTHBIX U MUCbMEHHBIX
TEKCTaX, ZIaBaTh IMOSICHEHUS 10 XO/ly PellleHus 3a/1aui, KOMMEHTHPOBATh TOJTyYeHHBIH pe3y/ibTarT;

B Xo/le 0OCY>K/eHHUsI 3a/jaBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOM TeMbl, TIPO0/IeMBI,
pelllaeMOM 3a/lauy, BBICKA3bIBAThb HW/I€W, Hal|eJIeHHbIe Ha TIOUCK PEIeHUs, COTOCTaB/ISATh CBOU
CY>KIEHHUSI C CY)KJEHUSIMH [IPYTUX YYaCTHUKOB [Uasiora, 0OHapy)kKMBaTh pas3/iMuKe U CXO[CTBO
TI03WILIMH, B KOPPEKTHO! (hopme (HhOpMY/TUPOBATh Pa3HOT/IAaCHs, CBOW BO3Pa)KeHHUS;

TIPe/ICTaB/ISATh Pe3y/bTaThl PEIleHUsl 3a/jaud, IKCIIePUMEHTa, WCC/Ie[OBaHMsI, TPOEKTa,
CaMOCTOSITE/TLHO BBIOMPaTh (hOpPMAT BLICTYTIEHHS C YUETOM 3a7iau Mpe3eHTal[ui U 0COOeHHOCTeH
ayIUTOPUH.

PerynssTUBHBIE YHHBepcabHbIe yueOHbIe JeiiCTBUS

Camoopranusanus:

COCTaBJISATh TUIAH, aJATOPUTM peIlleHusl 3aflaud, BbIOMpaTh Crocob pelleHHsi C YYETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh
BapHaHTHI pellleHrl ¢ yuéTOM HOBOW MH(OpMaLIUU.

CaMOKOHTPO/Ib, SMOIMOHA/IbHBIM HHTE/I/IeKT:

BJIaJleTh HaBbIKaMU T1I03HaBaTe/IbHOM pedieKCHY Kak 0CO3HaHUsI COBepIllaeMbIX AeUCTBUN U
MBICJIUTE/TBHBIX TTPOLIeCCOB, UX Pe3yJ/IbTaTOB, BaZeTh CrI0oco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI
Triporiecca v pe3y/bTara pellieHusi MaTeMaTHyeCcKol 3a/1auu;

TIPeJIBU/IETh TPYJHOCTH, KOTOpPble MOTYT BO3HUKHYTb TPH PEIIeHWUM 3a/laud, BHOCHUTH
KOPPEKTUBBI B JleITelTbHOCTb Ha OCHOBE HOBBIX OOCTOSITeNIbCTB, JAHHBIX, HalIeHHBIX OILIMOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OLIeHMBATb COOTBETCTBHE pe3y/ibTaTa LeJiId U YCJIOBUSIM, 00BSICHATh TIPUYMHBI JOCTH)KEHUST
WIA HEeJOCTWKEeHUsT pe3y/bTaTOB /IeTeJIbHOCTH, HAxXOAWTh OMIMOKY, /laBaTh OLIEHKY
TIPUOOPETEHHOMY OITBITY.

CoBMecTHas AesiTe/TbHOCTh:

TIOHMMAaTh M WCTIONb30BaTh MPerMyIleCTBa KOMaHJAHON W WHAWBU/YaJbHON paboThI TIpU
pellieHUy yuyeOHBIX 3a/ja4, TPUHUMATL IleJlb COBMECTHOW JIeITe/IbHOCTH, TJIAHUPOBATh
OpraHM3aIi0 COBMECTHON paboThl, pacrpeziesiaiTe BHAbI paboT, JOrOBapUBaThCs, 0OCYKOAThb
TIPOIIeCC U pe3yJibTaT paboThl, 000011IaTh MHEHUSI HECKOJIBKUX JTFOZIEH;

y4acTBOBaTh B T'PYIMIOBBLIX (hopmax paboThl (00CYXAeHHsI, 0OMeH MHEHUH, «MO3TOBbIE
IITYPMbI» ¥ UHBIE), BBIMO/IHATH CBOO YaCTh pabOThI ¥ KOOP/IMHUPOBATb CBOM JIEHCTBUS C IPYTUMU
yjleHaMd KOMaH/bI, OLleHWBaTh KayeCTBO CBOero BK/aja B OOIIMM TMPOAYKT TI0 KPUTEPHSM,
copMyTMPOBaHHBIM YYaCTHUKAMH B3aMMO/IEHCTBHUSI.

INPEIMETHBIE PE3YJ/IbTATBI

K koHnity 10 K/1acca o0yuaromuiicss HayunuTCs:

cBOOO/IHO OIepUpOBaTh MOHATHUAMU: Tpad, TocKuii rpad, cBa3HBIN Tpad, myTh B rpade,
1[eTTb, LIUKJI, fiepeB0, CTeleHb BepIIUHbI, IepeBO CyUalfHOr0 SKCIIePUMEHTa;

cBOOOIHO OIEepUpPOBaTh TIOHATUSAMU: CAyUalHBIA SKCIIEPUMEHT (OMbIT), Cay4yaiHoe
coObITHe, 3/IEMEHTAapHOe CJydaiiHOe cOObITHe (3/1eMeHTapHbId WCXO0[) CJIyYalHOTO OITbITa,
HaXO/IUTh BEPOSTHOCTH COOBITUM B OTbITaX C PABHOBO3MO>KHBIMH 3/IeMeHTapHBIMUA COOBITHUSIMU;

HaXO/UTh U (OPMY/IMPOBATh COOBLITUS: TiepeceueHHe, OObeAVHEHUE JAHHBIX COOBITHH,
coObITHe, TIPOTHUBOIOJIOKHOE JAaHHOMY, HCIIO/Ib30BaTh JUarpaMMbl Jiiepa, KOOPJUHATHYHO
MpSIMYI0 [/l pellleHus 3aZiau, T10/Ib30BaThbCs (POPMYJION C/IOKEeHUsT BEePOSITHOCTeN  [ijist
BEPOSITHOCTEN JBYX U TPeX C/IyualHbIX COOBITHH;

OMepUpOBaTh TOHATUSMU:  YCJOBHAs BEpPOSITHOCTb, YMHOXKEHHEe BepOSTHOCTeM,
He3aBUCHMble COOBITHS, IePeBO CAYYalHOTO KCTIepUMeHTa, HaXOJUTh BePOSITHOCTU COOBITHI C
TIOMOII[bIO TpaBW/a YMHOXEeHUs, JiepeBa C/IyuyaifHOTO OMbiTa, MCI0/b30BaTh (OPMYJTy TOJTHOM



BeposiITHOCTH, (hopmysy babieca rpu pelieHWM 3ajjau, OTNpeesisATh He3aBUCUMOCTb COOBITHH T10
dbopmyJie ¥ MO0 OpraHyU3al[iy Cy4aliHOTO 9KCIIepUMEHTa;

TIPUMEHSITh M3yueHHble KOMOWHATOpHbIe (HOPMYJbI [T TIEPEUMCIEHUS] 3IEMEHTOB
MHOJKEeCTB, 3JIeMeHTapHbIX COOBITMI C/y4alfHOrO OIbITa, pelleHus 3a/lad [0 TeopHuH
BEPOSATHOCTEN;

cBOOO/IHO OTTepUPOBATh TOHATUSAMU: OWHAPHBIN C/TyYaliHBIM OMBIT (MCTIBITAHUE), YCTIeX U
Hey/laua, He3aBUCUMbIe HWCTIBITAHUS, CEPUsl UCTBITAHWH, HaXO/AWUTh BEPOSTHOCTH COOBITHH: B
CepyH UCIbITaHUM /0 MIepBOro ycrexa, B CepUU UCTbITaHUM bepHy/iH, B OMbITe, CBSI3aHHOM CO
CJTyuaiiHbIM BBIOOPOM U3 KOHEUHOUW COBOKYTTHOCTH;

cBOOOJHO OTepUpOBaTh MOHSATHUIMU: ClTydaliHasi BeJIMUMHA, pacripesiesieHre BepOsiTHOCTeH,
JviarpaMMa pacripefieieHVst, OMHapHasi ClyJaiiHasi BeJlMUKHa, reoMeTpudeckoe, OMHOMUATBHOE
pacripeziesieHue;

OTepUpOBaTh TIOHATUSMU: COBMECTHOe pacrpejie/ieHHe [BYX C/Iy4YalHbIX BeJWUMH,
WCTIO0/Tb30BaTh TaOJ/IMIy COBMECTHOTO pacripe/ie/ieHust BYX C/TyYaliHbIX BeJIMUYMH [IJisl BbI/|e/IeHUsT
pacripefie/ieHus1 Ka)K[IOW BeIUUWHBI, OMpeJie/ieHHss He3aBUCUMOCTH C/Iy4alHbIX BeJMUUH;
CcBOOOJHO OIepupoBaTh TIOHSATHEM MaTeMaTHUeCKOro OXKUZAHWS C/IydyaliHOW —BeJIMUMHEI
(pacripefienieHyisi), TIPUMEHSIThH CBONCTBAa MaTeMaTHMUeCKOTO OKWZAHUS TIDU pelleHuM 3ajad,
BBIUMCJIITE MaTeMaTH4yeCcKoe OXKuJaHhe OMHOMHANbHOTO Y reoMeTPUYeCcKOTo pacripejienieHui;
CBOOOJJHO OIEpPUpOBaTh TIOHATHUSMM: [JUCTIEPCHs], CTAHJAPTHOE OTK/JIOHEHWe CIy4YalHOU
Be/INUMHBI, TIPUMEHSITh CBOWCTBA JUCIIEPCUM CAyuyaliHOW BeJWuWHbI (pacrpejiesieHus1) Tpu
pellieHWM 3ajjay, BbIYUC/SATh AUCIEPCUI0 W CTaHAAPTHOe OTK/JIOHEHHWEe TeOMeTpPUYecKOoro |
OMHOMMABHOTO pacripe/ie/ieHr .

K koH11y 11 K/1acca o0yuaroiuics HayauTCs:

BBIUMCJIATE  BHIOODOUHBIE XapaKTePUCTUKU TI0 JAaHHOW BbIOOpDKe U OIleHMBaTh
XapaKTepUCTUKU TeHepaJibHOW COBOKYIHOCTH [JAHHBIX TI0 BbIOOPOUHBIM XapaKTepPUCTHUKAM.
Ot1leHVBaTh BEPOSITHOCTH COOBITHUM W TIPOBEPSATh TPOCTEMIINe CTAaTUCTUUeCKHe TUIOTe3bl,
T0J1b3Y5ICh N3yUeHHLIMU pacripe/ie/IeHUsIMU;

MPUBOJUTh TIPUMephl 3a/ay, MPUBOJALMX K TOKa3aTeJbHOMY pacrpejiefieHuro, 3ajad,
TIPUBO/AIINX K HOpMaZbHOMY pacripefiesieHut0. OrieprpoBaTh NOHATUSMU: (PYHKLIUS TJIOTHOCTH
BEepPOSATHOCTU M0OKAa3aTe/IbHOr0 pacripesiesieHus], QyHKLMS MJIOTHOCTH BEPOSITHOCTA HOPMaJIbHOTO
pacripeziesieHusi, (QYHKUMsS TJIOTHOCTY W CBOWCTBAa HOPMAjJbHOTO  pacripefiesieHus;
orpeziesiiTh KO3POUIMEeHT TMHEeMHON KOppesIsAliy, BbIOOPOUHBIN KO3 (ULIMEeHT KOPPesIsALIUH.

TemaTHueckoe NJIaHUPOBaHUe

10 kn1acc
KosnuecTBo uacoB JJ/IeKTPOHHbIE
Ne HauMeHOBaHHUe pa3/ie/ioB nudpoBbIe
P KontposbHsble | [IpakTHuecKkue (undp )
n/n U TeM NporpamMmal Bcero oOpa3oBarTe/bHbIE
pabdoThI padoThI
pecypchl

1 |SnemeHThI Teopuu rpados |3
Crny4aiiHbie OMbITHI,
2 |cyvaiiHble COOBITHS U 3
BepOSITHOCTU COOBITHI
Onepaumu Haf
MHO>KeCTBaMH 1
cobbiTusiMu. CroxkeHre U
3 |YMHOXeHue 5)
BEepOSITHOCTeN. Y C/IOBHast
BEPOSITHOCTb.
He3aBucumblie COOBITHS

4  |D/1eMeHTbI 4 1




KonuuyecTBo yacos JJIeKTPOHHBIE
Ne [HammeHoOBaHHe pa3/ie/ioB
KonTtposbHble | [IpakTHyeckue (uudpossre)
n/n M TeéM NPOorpaMmmsI Bcero
paGoThI paboThI o0pasoBare/bHbIe
KOMOWHATOPUKU
Cepuu nocsiefoBaTebHbBIX
WCIbITaHUM. VIcribITaHust
5 |bepuymumum. CnyyaiHbld |5
BbIOOp M3 KOHEUHOM
COBOKYITHOCTH
6 CrnyuaiiHble BeJIMUMHBI U 14 1
pacrpeiesieHus
OBLIEE KOJIMYECTBO 34 ’ 0
UACOB I10 [TPOI'PAMME
11 knacc
KoimuyecTBo yacoB JJIEKTPOHHBIe
HaumeHoBaHue
Ne (uucdpossbie)
pa3fiesioB U TeM KoutponbHbie | [IpakTuueckue
n/n DOrDAMMEL Bcero 5 p oOpa3oBaTe/IbHBIE
porp PaooThI Pado0ThI pecypcei
1  [3akoH GonbLIMX yncen |5
OJIeMeHTBI
2  |MaTeMaTHh4yecKou 6
CTaTUCTUKU
HenpeprsiHble
C/ly4yaliHble BeJTMYUHbI
3 (pacripegenenusi), 4
roKa3aTesbHOe U
HOpMasbHOe
pacnpejiesieHust
Pacripepnenenue
4 2
[Tyaccona
CBe3b MEXIY
5 |cy4aliHBIMU 6
BeJIMYMHaMU
6 O06o061eHre u i 1
cUCTeMaTu3aLys 3HaHU!
OBLIEE KOJIMYECTBO 34 1 0
UACOB I10 [TPOI'PAMME

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHO
OBPA30OBATEJ/IbHOU ITPOT'PAMMBI

10 KJTACC
Kopg .
DOBEDSEMOro ITIpoBepsieMble MpeMeTHbIE pPe3y/IbTaThl 0CBOEHHS 0CHOBHOM
pobep o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus
pe3yjbTaTa
6 Teopusi BEPOSITHOCTEH U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAO/IULIBI U AUATPAMMBbI
6.2 OrmeprpoBaTh MOHATUSAMU: CpeJHee apudMeTHUyecKoe, Me/iiaHa, HauboJIblIee,
' HavMeHblIlee 3HaueHue, pa3Max MacCHBa YMC/IOBBIX JAHHBIX




Kopg
NpoBepseMoro
pe3yJbTaTa

IIpoBepsieMble NpeMeTHbIE Pe3y/IbTaThl 0CBOeHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpejHero o01ero o6pa3oBaHus

OneprpoBaTh MNOHATHSMU: CJIydalHbIM 3KCIEPUMEHT (OMbIT) U Cay4yanHoe
coObITHE, 3/IeMeHTapHOe COOBITHE (3/IeMEHTapHBIM UCX0/]) CJTyYaiiHOTO OIIbITa;
6.3 HaxOJUTb BEpPOSITHOCTM B OMNbITaXx C PaBHOBO3MOXXHBIMU C/1y4YalHBIMHU
COOBITHSIMM, HAXOJWUTh UM CPAaBHUBAThb BEPOSITHOCTH COOBITHM B H3yUeHHBIX
CJIy4arHbIX SKCIIepUMeHTax

HaxoauTk ¥ (hopMy/TUpOBaTh COOBITHS: TIepeceueHre U 00beIMHEHHe JaHHBIX
COOBITHI, COOBITHE, TPOTHUBOIMOIOXKHOE AAHHOMY COOBITHIO; TIO/IH30BATHCS

64 nuarpaMMamu Disiepa U GOpPMYJION CI0XKeHUsl BEPOSITHOCTeH NP pelleHUU
3az1a4
OrepypoBaTh TIOHSTHSIMH: YCIOBHasi BEPOSITHOCTb, He3aBUCHMbIE COOBITHS;
6.5 HaxO/JJUTb BEPOSITHOCTH C MOMOLL[bIO PaBU/Ia YMHOXKEeHHUs], C [TOMOLBIO JiepeBa
C/Ty4aliHOTO OTbITa
6.6 [TpuMeHsTH KOMOMHATOPHOE TIPABUJ/I0 YMHOKEHHS TIPU PeIIeHNH 3a/1au
OnepupoBaTh TOHSTUSIMUA: MCIIbITAHWE, HE3aBUCUMbIE MCIIbITAHUS, Cepusl
6.7 VICTIBITAHUM, YCIleX | Hey/iaua; HaxOJUTb BEPOATHOCTH COOBITHII B CepuH
HEe3aBUCHMBIX WCIIBITAHWM [0 IIepBOro ycriexa, HaXOAWUTb BepOSTHOCTU
COOBITHI B CepUU UCTIbITaHUM bepHy N
6.8 OnepvpoBaTb  MOHATUSMM:  C/lyyaliHasi ~ BeJIMUMHA,  pacrpejieneHye
) BEepPOSITHOCTEH, lyarpamMmma pacrpezeneHust
11 KJZTACC
Kopg .
poBepsieMoro IIpoBepsiemble npe/MeTHbIE pe3y/IbTaTbl 0CBOEHNs! 0CHOBHOH
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/{HEro 001ero 06pa3oBaHus
pe3y/bTara
5 Teopust BeposATHOCTeH U CTaTUCTUKA
51 CpaBHUBATh BEpPOSITHOCTH 3HaueHUu cy4yaitHOM BeJIMUMHBI
TI0 pacrpezesIeHHI0 WK C TIOMOLIBIO iMarpamMm
OrnepupoBarh MOHSITUEM MaTeMaTUYeCKOrO OKWJaHWS, TIPUBOAUTH TPUMeEphI
5.2 TOrO, Kak IPUMEHSeTCsl MaTeMaTHuecKoe OKWJaHWe CIyyaliHOW BeJMYMHBI,
HaxOJWUTb MaTeMaTUuUeCKoe OXXKUaHHe 10 JaHHOMY pacrpe/ie/IeHUI0
5.3 VimeTb Tipe/icTaB/ieHNe O 3aKOHe OOJIBIINX YUCeT
5.4 HmeTs nipejcTaB/ieHre 0 HOPMaJlbHOM pacrpe/esieHun

ITPOBEPAEMBIE 3JIEMEHTBI COAEPXAHUSA

10 KJIACC
Kop IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUsA
6  |[Teopusi BepoSITHOCTEN U CTaTUCTHKA

[TpencraBneHre JaHHBIX C TTOMOIIBIO Tabsul U auarpamm. CpeaHee apudmeTHuecKoe,

6.1 |MeguaHa, HauOoJiblllee ¥ HaWMMeHbIIlee 3HAUeHWs, pa3Max, AUCTIEPCUS M CTaHAAapTHOe
OTKJIOHEHHEe YKC/IOBbIX HAOOpOB
CnyyaliHble KCIIepUMeHTBI (OTIBITBI) U C/TydyaiiHble COOBITHS. DyieMeHTapHble COOBITHS
6.2 |(ucxoppbi). BeposiTHOCTB C/Ty4aiiHOTO COOBITHSL. bu3ocThb YaCTOTBI

1 BepOSITHOCTH COoObITHM. CilyuaiiHble OIBbITHI C PABHOBO3MOXXHBIMM 3jieMeHTapHBIMU




Kop IIpoBepsieMblii 3/71eMeHT CO/iepPKaHusA

COOBITHSIMU. BepositHoCTH coObITHI B OTbITax
C PaBHOBO3MOYKHBIMH 3/IeMeHTapPHBIMUA COOBITHSMU

OHepaL[I/II/I Haf COOBITUSIMU: rnepeceueHue, OGBeAI/IHEHI/Ie, MMPOTHUBOIIOJ/IOKHbIE COOBITHSL.

6.3 [narpammel Diisiepa. @opmyJia CJI0KeHUsI BePOSTHOCTEN

6.4 Yci0BHasi BepOSITHOCTb. Y MHOXKEHHe BepOSITHOCTel. /lepeBo C/Ty4allHOTO SKCTiepUMeHTa.
dopmyiia OMHOM BeposiTHOCTH. He3aBrcuMbIe COObITHS

6.5 KombuHaTopHOe 1paBuio yMHOXeHusi. [lepectaHoBku u hakropran. Uncio coueTaHuid.

TpeyroneHUK ITackans. @opmysia 6uHoMa HeroToHa

buHapHbBIV Cy4yaliHbIM OMBIT (MCIIBITaHKE), yCrexX U Heyjada. HesaBrcHMble UCTIBITaHUS.
6.6 |Cepus He3aBUCHMMBIX MCIIBITAaHUK 10 TIepBOro ycriexa. Cepusi He3aBUCUMBIX UCITBITAHUN

bepnysiu
CnyuaniHas BenruuHa. PacripesieneHne BeposiTHOCTeM. [luarpamma pacripefienieHus.
6.7 |[Ipumepsl pacrpeziesieHuH, B TOM qucie reoMeTpuyeckKoe

1 OMHOMUAILHOE

11 K/TACC
Kop IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUsA
5 Teopuist BepOATHOCTE!M U CTaTUCTHKA

UricnoBbie XdPaKTepPUCTHUKHU CJ]y‘-IaI\/,IHI)IX Be/IMYMH: MaTeMdaThu4yeCKOoe OXXuJaHHe,
JUCTIEPCHUA M CTaHOAPTHOE€ OTK/IOHEHHE. HPI/IMepr NMpUMEHEHUA MaTeMATHU4YE€CKOI'O
OXWJiaHKWA, B TOM UMC/Ie B 3dJaydaX H3 HOBCEAHEBHOﬁ >KU3HM. MareMaThueckoe

>1 oXujaHve OuHapHOW ciyyaliHOM BenMuMHbBL. MareMaThyeckoe OXHZJAHUE CYMMBbI
C/Ty4aliHBIX BeJMUMH. MaTteMaTuueckoe O)Ku/laHWe U JUCIIePCHs TeOMEeTPHUEeCcKOro
OGHHOMMAILHOTO pacIpesiesieHui

5.9 3akKoH OOJIBIINMX YKCesT ¥ ero PoJib B HayKe, MPUpoze 1 0b1ecTBe. BeibopouHbIi MeTos

HCCIieIOBaHUM

[TpviMepbl  HeMpepbIBHBIX  CAyuyallHbIX BenWUMH. [IoHSTHME O  IJIOTHOCTH
5.3 pacripefiesieHusi. 3aiauy, NMPUBOJSLIME K HOPMaJbHOMY pacripefeneHuto. [Tonstue o
HOpPMa/IbHOM pacripezie/ieHuu

ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHUSA OCHOBHOM OEPA30BATE/ILHOH ITPOI'PAMMBI CPEJHEI'O
OBILIEI'O OBbPA3OBAHUA

Ko
S H}:(‘EMOI‘O ITIpoBepsiembie TPeGOBaHUS K MPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
poBep OCHOBHOI 00pa30oBaTe/IbHOI MPOrpPaMMbI CPeJHEro 0011ero o0pa3oBaHus
TpeOoBaHUs
1 BriazieHve MeTo/jaMU /10Ka3aTe/bCTB, a/ITOPUTMaMU PeLLeHUs 3a/jau; YMeHHe

¢opMynMpoBaTh U OMNEpUpOBaTh TOHATUSMH: OIpejielieHue, aKCHOMa,
TeopeMa, CJ/leICTBMe, CBOMCTBO, INPU3HAK, [0Ka3aTelbCTBO, PAaBHOCHU/IbHbIE
(GopMy/MPOBKY; TIPUMEHSITh HX; yMeHHe (HOpPMy/JUpOBaTh obOpaTHOe U
NIPOTUBOIIO/IOKHOE yTBep)KJeHue, MPUBOAUTh NPUMepPbl U KOHTPIPHMEpHI,
WCT0/Ib30BaTh METO/, MaTeMaTHUeCKOW MHYKLMW; IPOBOAUTE [J0Ka3aTe/bHbIe
paccy’k[ieHusl TIpY peLIeHry 3a/lay, OLleHMBaTh JIOTMUeCKYH0 PaBU/IbHOCTb
paccy>kJeHu; yMeHHe  OIepyupoBaTb  TOHATHSIMU: MHOJKeCTBO,
MOJMHOXeCTBO, OIepalid HaJ, MHOXKeCTBaMH; YMeHHe HCII0/Ib30BaTh
TeOPEeTHKO-MHOXKeCTBEHHBIM anmapar [/l OMUCAHWS peasbHBbIX IPOLeCCOB
U SBJIEHWHA Y TIpU pellleHUd 3a/jay, B TOM YMC/e U3 JIPYTUX y4yeOHbIX




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUs K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI POrpaMMbI CPeHero oo1iero odpa3oBaHus

NpeMeTOB; yMeHHe OlepUpoBaTh MOHATHSAMU: Tpad, CBsI3HBIN rpad, AepeBo,
LIMK/I, Fpa@ Ha IVIOCKOCTH; YMeHHe 3a/laBaTh U ONMChIBATh I'padbl pa3InYHbIMU
crocobamu; MCToJIb30BaTh rpadbl P pelleHnH 3a/1au

YMeHue omnepupoBaTh TOHSATUSIMU: HaTypajbHOE UHWC/IO, LieJioe YHCIIO,
CTereHb C Lie/bIM TOKa3aresieM, KOpeHb HAaTypaJbHOW CTereHH, CTereHb C
palMoHaIbHbIM TI0Ka3aTesieM, CTeleHb C JelCTBUTe/bHBIM II0Ka3aTesieMm,
norapugm umcia, CUHyC, KOCUHYC ¥ TaHI'€HC ITPOM3BOJILHOTO UMC/Ia, OCTaTOK
M0 MOZY/I0, palMOHaJbHOE YMCJ/IO0, HMppalMOHaJbHOEe YMC/IO, MHOXXeCTBa
HaTypa/bHbIX, I[e/bIX, PAllMOHA/NbHbIX, AEeUCTBUTENbHBIX UHUCENT; yMeHUe
WCTI0/b30BaTh MPU3HAKHU JIe/TMMOCTH, HAMMeHbILWI OOLUi Je/uTe/lb U Hau-
MeHbIllee 00Iee KpaTHOe, anropuT™M EBK/IWia TIpU  peIIeHdM 3a7iay;
3HaKOMCTBO C pa3/MUHbIMU MMO3ULIMOHHBIMK CUCTEMAaMU CUMCJ/IEHUS; YMeHUe
BBITIO/THATh BBIUMC/IEHWE 3HAueHWH W MpeoOpa30BaHUs BBIPAKEHWH CO
CTereHsIMM W Jjorapudmamu, rpeoOpa3oBaHusi APOOHO-PALMOHATBHBIX
BbID@&)KEHUH; yMeHUe OIepupoBaTh TOHATUSIMU: TIOC/Ie/I0BaTebHOCTD,
apudMeTHUecKasi TIPOTpeccusi, reoMeTpuuecKasi Iporpeccus, 0ecKOHeYHO
yObIBaro1jast reoMeTpuUuecKas TIPOrpecCHsi; yMeHue 3a/jaBaTh
10C/1e[l0BaTe/IbHOCTH, B TOM YMCJ/Ie C TIOMOIIbIO PEeKYPPEeHTHBIX (OpMYyJI;
yMeHHe OrepupoBaTh TMOHATUSIMU: KOMILIEKCHOe UHWCJIO, COTpPSDKEHHBIE
KOMIIJIEKCHbIe 4MCJ/la, MOJYJ/Ib W apryMeHT KOMIUIEKCHOTO 4uc/ia, (opma
3aMyCy  KOMIUIEKCHBIX —uHces (TeoMeTpuueckasi, TPUTOHOMeTpUUecKast
U anrebpanyeckasi); yMeTb IIPOU3BOJAUTL apuUdMeTHUeCKHe [eWCTBUS C
KOMITJIEKCHBIMA ~ UMC/laMM;  TIPUBOAUTbH  TIPUMEpPbl  UCII0/Ib30BaHUsI
KOMIJIEKCHBIX YMCesl; OIepUpoBaTh TMOHATHSIMU: MaTpula 2X2 u 3X3,
orpe/ie/iuTe/lb MaTPULIbI, TeOMEeTPUUECKUM CMBIC/I OTIpefie/TUTe st

YMeHue ornepupoBaTh TOHATUSMU: PpallMOHa/bHbIe, HppalMOHa/bHBbIE,
roKasaresibHble, CTeleHHble, JiIorapu(MUuecKre, TPUTOHOMETpUUYECKHe
ypPaBHEHHUsI U HEpaBeHCTBA, UX CUCTEMbI; yMeHUe ONepupoBaTh MOHITUSIMHU:
TOX/IECTBO, TOXK/IeCTBeHHOe TipeoOpa3oBaHHWe, ypaBHeHHe, HEpPaBeHCTBO,
CUCTeMa YpaBHEHUM U HepaBeHCTB, PABHOCU/IbHOCTh ypaBHeHWH, HEPaBEHCTB
Y CUCTeM; YMeHUe pelllaTh YpaBHEHHsl, HEPABEHCTBA U CUCTEMbI C TTIOMOILIbIO
pa3/IMUHBIX TPUEMOB; pellaTb YypaBHEHWs, HepaBeHCTBA U CHUCTEMbI C
rapaMeTpoM; NPUMEHSTb YpaBHEHUsI, HepaBeHCTBA, UX CUCTEMBI [I/Isl peleHust
MaTeMaTHUeCKHX 3aJau M 3aJjau U3 pa3/nyHbIX 00s1acTeil HayKu U peasbHOMN
JKU3HU

YMeHHe orepyupoBaTh TOHATUAMH:  (QYHKIMS, UETHOCTb  (YHKIMY,
MepyuoJUYHOCTb  (YHKIMM, OrpPaHUYEeHHOCTb (YHKLMH, MOHOTOHHOCTb
¢byHKIMM, 3KcTpeMyM (yHKUMHM, Haubosiblllee W HauMeHblllee 3HAYeHHs
GyHKUMM Ha TpOMeXyTKe, HerpepbiBHas (YHKLMS, aCUMMTOTHI rpaduka
GyHKIUM, TepBasi U BTOpasi Mpou3BojHAast (YHKLUM, FeOMeTPUUeCKUd u
(u3nueCcKuii CMbICJI IPOU3BOJHOM, TepBOOOpa3Hasi, Orpe/e/IEHHbINA UHTerpaJt;
yMeHHe HaxXOJUTb aCUMIITOThl Tpaduka (yHKUMH; yMeHUWe BBIYMCIATH
MPOM3BO/IHbIE CYMMBbI, TIPOU3BE/IeHUs], YAaCTHOTO U KOMITO3ULIMK (DYHKIMM,
HaxoJuTh ypaBHeHHe KacaTelbHOU K rpaduky (yHKLMH; yMeHUe HaXOAWUThb
MIPOM3BO/IHBIE 3/IeMeHTapHbIX (QYHKLIMIA; yMeHHe UCII0J/1b30BaTh TPOM3BOHYHO
[/ uccrefoBaHus (YHKLUM, HaXOAWTb HaWOo/bIIMe U HavMeHbLIHe
3HaueHus (PyHKLUI; CTPOUTb TpapUKd MHOTOUYIEHOB C MUCII0/Ib30BaHUEM
afnrapaTa MaTeMaTHYecKoro aHajv3a; [pPUMEHATb IIPOM3BOJHYIO ISl
HaXOXKJeHWsl HAaW/Iyulllero pelieHus B MPUK/IaJHbIX, B TOM UMC/Ie COL[Ma/IbHO-




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUs K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI POrpaMMbI CPeHero oo1iero odpa3oBaHus

9KOHOMHUECKHX U (GU3MUeCKUX 3a/la4ax; HaX0AWUTh VIO U 00BEMBI pUTyD
C MOMOIIBI0 UHTerpasja; IPHUBOAWUTL IPUMepbl MaTeMaTUYecKoro Moje-
JIMPOBAHUS C MOMOIIBIO AU depeHIMaabHbIX YpaBHEHUN

YMeHHe OMepupoBaTh MOHATHAMH: rpaduk (GyHKIMM, oOpaTHasi (QyHKLYs,
KoMIo3uiusi (yHKIUM, JuHelHass GyHKIUsS, KBajpaThuHas QyHKIuS,
palMoHanbHasg (QYHKLUsS, CTeleHHass (YHKLUMS, TPUTOHOMeTpUYeCKUe
GbyHKIMM, oOpaTHble TPUTOHOMETPUUECKHe (QYHKIMH, TIOKa3aTe/lbHasi |
norapudmMuueckasi QyHKLMM; yMeHHe CTPOUTh I'Pa(UKy U3yuyeHHbIX (DYHKLIUM,
BBITOJ/THATH TTpeobpa3oBaHust rpadrKoB (DYHKIHIA, UCTIOB30BaTh rPadyKy JjIst
M3y4yeHUs TIPOLIeCCOB M 3aBUCUMOCTEeM, MpU PpeLIeHUM 3a/lau U3 JIPYTux
yueOHbIX TIPeJIMETOB U 3a7lau M3 peaibHOW >XW3HU; BbIpaXkaThb (OpMyIaMu
3aBUCHMOCTH M€Ky BeIUUMHaMH; MCI0/b30BaTh CBOWCTBA U TrpaduKu
byHKUMMA ~ [j11 pellleHus  ypaBHeHWM,  HepaBeHCTB M 3ajiau
C TapamMeTpamH; H300pa)kaTh Ha KOODAMHATHOW TIIJIOCKOCTA MHOXeCTBa
pellleHW YpaBHeHW, HepaBeHCTB U UX CUCTEM

YMeHue pelllaTh TEKCTOBBIE 33/Jauy Pa3HbIX TUTIOB (B TOM UHCJIe Ha TIPOLIeHTHI,
JIOJTU U YaCTH, Ha JBW)KeHHWe, paboTy, CTOUMOCTh TOBApOB U YC/IyT, Ha/IOTH,
3ajaui U3 00/IaCTH yIpaBieHUs JIMUHBIMH U CeMeMHBbIMU (HUHAHCAMM);
COCTaBJISITh BhIpa)KeHUsl, ypaBHEHUs, HepaBeHCTBA U UX CUCTEMBI 110 YC/IOBUIO
3aflaum, UCC/IeZI0BaTh TIOyYeHHOe pellleHre U OL[eHUBATh TPaBoroj00HOCTh
pe3y/ibTaTOB; yMeHHe MO/Ie/TMpPOBaTh peasibHble CUTyallud Ha $s3bIKe Ma-
TeMaTHUKW; COCTaBJIATh BbIPDA’KEHUS], ypaBHEHUsl, HEDaBeHCTBA U UX CHUCTEMbI
0 yCJIOBUIO 3a/lauM, UCC/IefloBaTh MOCTPOEHHbIE MO/IeNIM C UCTI0/Ib30BaHUEM
amrapara aire0pbl, UHTepIPeTUPOBATh TOJYUYeHHbIM pe3y/bTaT

YMeHHe OMepupoBaTh TOHATUSIMHU: CpefHee apudmeThueckoe, MejvaHa,
Haubosiblllee ¥ HavMeHbIllee 3HAUeHWs], pa3Max, [JUCTIePCHs, CTaHJApTHOe
OTK/IOHEHWE UMCJIOBOTO Habopa; yMeHWe WU3BJeKaTb, WHTEPIPETUPOBATh
vHbopMaLMio, TIpeJCTaB/leHHyl0 B TabivijaX, Ha [JuarpamMMax, rpadukax,
OTPa)Karolllyl0 CBOMCTBA peasibHbIX IPOLIECCOB U SIBJIEHWW; NpefCTaBlIsATh
MHGOPMALUIO C TIOMOLBIO TabJUI] ¥ AarpaMM; UCC/IeloBaTh CTATUCTHUECKHUE
JlaHHbIe, B TOM YKCJIe C TIpUMeHeHreM IpadruecKux MeTOI0B U 3/IEKTPOHHBIX
CpeACTB; TpapuuecKyd HCCIe[oBaTh COBMeCTHbIe HAOMIO/IeHUs C TTOMOIIBIO
JlMarpamMm pacCcerBaHUsl ¥ IMHEMHOW perpeccuu

YMeHHe orieprpoBaTh MOHATUSMH: C/TyYalHBIN OMBIT U C/Iy4aliHOe COOBITHE,
BEPOSITHOCTh C/TyUaiHOTO COOBITHS; YMeHHe BBIYUC/IATH BEPOSITHOCTH C
VCT0/Ib30BaHMeM rpauyecKux MeTO/0B; IPUMEHSTh (JOPMYJIbl C/IOKEHUS 1
YMHOKEHUS] BepOSITHOCTeM, (HOpMy/y TIOMHOW BepOSITHOCTH, (OpMYyJy
BepHynmu, kKoMOvWHaTOpHBIE (aKTbl W (GOPMYJbI; OLEHWBAaTh BEpPOSTHOCTU
peanbHbIX COOBITHI; yMeHre OreprupoBaTh MOHATUSIMU: C/Ty4aiiHasi BeJIMUMHa,
pacripefieieHe BepOSITHOCTeH, mMaTeMaTUueckoe OXXWJaHWe, AWUCIepcusl U
CTaH/apTHOe OTKJIOHEHUE C/TyuyaliHOW BeJIMUMHBI, (PYHKLIMU pacrnpezeieHus U
MJIOTHOCTU PaBHOMEPHOT0, NT0Ka3aTe/IbHOr0 U HOPMasbHOI'O pacrpe/esieHuid;
yMeHHe HCII0/Ib30BaTh CBOMCTBA U3yUEHHBIX pacripefie/ieHUi [/ pelleHus
33/lay; 3HAKOMCTBO C TIOHSTHSIMM: 3aKOH OOJBLIMX UHCeSI, MeTOZbI
BbIOOPOYHBIX WCC/IE[OBaHUM; yMeHWe TIPUBOAUTEH TIPUMEpPBI TPOSIB/IEHUS
3aKOHa OOJBIIMX UMCes B MPUPOAHBIX M OOLECTBEHHBIX SIBIEHUSX; YMeHUe
OMepupoBaTh TMOHATHSIMU: COUYETaHWe, IlepecTaHOBKAa, YWC/IO COYeTaHWH,
YHCIIO TTepPecTaHoBOK; OvHOM HbI0TOHA; yMeHre MpUMeHSITh KOMOMHATOPHBIe
(akTbl M pacCcyK/leHusi /sl pelleHusl 3a/lay; OLleHWBAaTb BEPOSITHOCTH




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUs K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI POrpaMMbI CPeHero oo1iero odpa3oBaHus

peanbHBIX  COOBITHUH;  COCTaB/SATH ~ BEPOSTHOCTHYH  MoOfiellb U
WHTepNpPeTUPOBATh MOAYYeHHBINA pe3y/bTaT

YMeHMe ornleprupoBaTh MOHSATUSIMU: TOUKA, TIpsiMasi, TIFIOCKOCTh, TIPOCTPAHCTBO,
OTpe30K, JIy4y, BeJWYMHA YIJVa, IUJIOCKWUA yrosi, [JBYTPaHHbIM yrod,
TPEXTPAaHHBIM  YTO/, CKpeIIUBaloIIUecss TMpsiMble, TapaiiesbHOCTh U
NepreHUKYISIPHOCTb MPSMBIX U TJIOCKOCTEM, Yroj MeXAy MpsIMbIMH, YTOJ
MeXy NpsSIMOM U IIJIOCKOCTBIO, YTOJl MeXy IUIOCKOCTSIMH, pPacCTOSIHUE OT
TOUKU /10 TIJIOCKOCTH, PacCTOSIHUE MeX[y NPSMbIMH, PacCTOSTHUE MEXIY
TJIOCKOCTSIMU; YMeHUe WCI0/1b30BaTh MPU PellieHUH 3a/lau U3yuyeHHbIe (PaKThI
U TeopeMbl TUIAHUMETPUM; YMeHHe OL|eHMBAaThb pa3Mepbl OOBEeKTOB OKpY-
JKalollero Mupa; CTPOWUTb MareMaTHUeCKWe MOZend C  IIOMOLIbIO
reoMeTpUUecKUx TIOHATUA U BeJWUWH, pellaThb CBs3aHHble C HHUMH
MpaKTUUecKue 3a/1auu
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YMeHve orepupoBaTh TOHSTHSIMU: IUIOMIaAs GUryphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, TIPaBU/IbHBIM MHOTOTPAHHUK, CeueHre MHOTOTPaHHMKA, KyO,
napassienenumnesi, pusMa, nupamuza, ¢urypa U MOBepXHOCTh BpalleHUs,
LWIMHAD, KOHYC, Iiap, cdepa, mioiags cdepsl, M0Ma4b MMOBEPXHOCTU
MUpaMUIbI, TPU3MBI, KOHyCa, LWIMHAPA, 00BEM Kyba, MpsSIMOYTOJILHOTO
rapasiiesienunesia, TMpaMu/ibl, IPU3MbI, LIUIWH/PA, KOHYCa, 111apa, pa3BépTkKa
MOBEPXHOCTH, CeueHUs] KOHyca W LWIWH/pA, TapasiefbHble OCA WU
OCHOBAHHIO, CeueHHe I1apa, MMJI0CKOCTb, Kacarouascs cdepsl, LWIUHJPA,
KOHyCa; yMeHHe CTPOMTb CeueHHWe MHOTOTpaHHHKAa, M300pa)kaTb MHOTO-
rPaHHUKH, (UIYPbl U TOBEPXHOCTU BpallleHUs], UX CeUeHUsi, B TOM Uucjie C
MOMOLIbI0  3/MeKTPOHHBIX  CpPEeACTB; yMeHUWe TPUMEHSITb  CBOMCTBA
reoMeTpuueckux (uryp, camocTosiTe/ibHO (HOpMYJIMPOBaTh OMNpeJesieHHs
v3yyaeMbiX (GUIyp, BbIJBUraTb THUIIOTe3bl O CBOMCTBAaX M IpPU3HaKax
reoMeTpuueckux (Guryp, OOOCHOBBIBATb WM ONPOBEPraTh WX; yMeHHe
MPOBOJUTH KIaCCU(PUKALMIO (GUTYp MO Pa3iWyHbIM MpPH3HAKaM, BBIMOIHSATH
HeoOXOMMbIe [IOTIOJTHUTEJTbHBIE TTIOCTPOEHUsT
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YMeHWe ~ OmepupoBaTh  TOHATUSIMM:  JIBWKEHHE B TPOCTPAHCTBE,
napasule/ibHbI TTI€PEHOC, CHMMETPUSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MoBOPOT, TipeoOpa3oBaHue 1o00uUs,, TI0/00HBIE  (QUIYpB;, yMeHHe
pacrio3HaBaTh paBHble U TMOAOOHBIE (GUrypbl, B TOM UHC/IEe B IPHUPO/E,
WCKYCCTBE, apXUTEKTYype; HCII0/hb30BaTh I'eOMETPUYECKHEe OTHOIIEHUS TIPU
pellleHWy 3ajlau; HAXOJUTh T'eOMEeTPHUYeCKHe BeJWYMHBI (JMHA, YTOJ,
TIoL[a/ib, 00bEM) MU peLlieHnH 3alau U3 APYTUX YUeOHbIX MPeAMEeTOB U U3
peasibHOH >KU3HU; YMEHHEe BBIUHC/ISATH TeOMEeTPUUeCKHe BeJUUMHBI (AJIMHA,
yroj, TUiolab, 00BEM, TJIOL[AAb MMOBEPXHOCTH), WCIO/b3ys H3yUeHHbIe
(hopMyJIbl U METO/IbI, B TOM UHCJIE: TUIOIIA b TOBEPXHOCTH MUPAMU/IbI, TIPU3MBI,
KOHyCa, LWIMHApPA, TUIomaAbL cdepbl; 00bEM Kyba, MpPsSMOYTO/ILHOTO
napasijie/sienurea, MPaMU/bI, TPU3MBI, I[WIMHIpPA, KOHYyCa, Iapa; yMeHHe
HaXOJIUTh OTHOITIEHHe 00BbEMOB MOAOOHBIX (UTYD
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YMmeHue ornepupoBaTh MOHATUSAMU: NPSMOYTOJIbHAsi CHCTeMa KOOpJMHaT,
BEeKTOpP, KOOpJMHAaThl TOYKHM, KOOpPJMHATbl BEKTOpa, CyMMa BeKTOpOB,
Mpou3Be/ieHre BeKTOpa Ha Unciio, pa3/ioykeHre BeKTopa 1o 6asucy, cKassipHoe
Npou3Be/ieHre, BEKTOPHOe NPOM3Be/leHUe, YIo/l MeX/y BeKTOpamu; yMeHHe
WCII0/Ib30BaTh BEKTOPHBIW M KOODAMHATHBIA METOJ, [/  peLleHUs
reoMeTPUYeCKHUX 3a/1au M 3aau IPYruX y4eOHbIX MPeMEeTOB
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YMeHue BBI6I/IpaT]) HO'E[XO,E[HH_U/II‘/JI MeTOo[ AJid pelleHrsd 3d/idu¥; INMOHMMdHHEe




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUs K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI POrpaMMbI CPeHero oo1iero odpa3oBaHus

3HAUMMOCTM MaTeMaTHKW B W3yUeHWU TIPUPOJHBIX U OOIIeCTBEHHBIX
MpOLIeCCOB U sIBJIEHW; yMeHHe pacrio3HaBaTh TIPOsiBJieHHWEe 3aKOHOB
MaTeMaTUKH B WUCKYCCTBe, yMeHHue TPUBOJWUTH MpPHUMepbl MaTeMaTHyecKuX
OTKDPBITUMA POCCUMCKOM U MUPOBOM MaTeMaTH4YeCKOW HayKu

INEPEYEHDb 3JIEMEHTOB COAEPXAHUSA, IITIPOBEPAEMBIX HA EI'D I10

MATEMATHUKE
Kop, IIpoBepsieMblii 3/71eMeHT CO/iepKaHus
1 Yucia ¥ BBIYUCIeHUS
1.1 |HarypanbHble U Liesble yncia. [Ipy3sHaky e/IMMOCTH LieJIbIX Yucesl
12 ParioHasbHble  umcsia. OOBIKHOBEHHBIE U JleCITUUHBIE  IpOOW, TIPOLEHTHI,
OecKOHeUHbIe ePUOIUUeCKHe APodU
13 ApudmeTtrueckuit KOpeHb HaTypa/bHOM CTereHHU. [leHCTBUS C apU(PMeTHUeCKUMU
KOPHSIMU HaTypa/IbHOM CTeTleH!
14 Crenens c LiesibIM 1oKasaTesieM. CTeleHs C paljiOHa/IbHBIM IT0Ka3aresieM. CBOMCTBa
CTereHu
15 CrHyC, KOCHMHYC M TaHIeHC YMCJIOBOTO aprymeHra. ApPKCHMHYC, apKKOCHUHYC,
apKTaHI'eHC YKWC/I0OBOTO apryMeHTa
1.6 |Jlorapudm uucina. [lecssTuuHble ¥ HaTypajbHble JorapuMbl
HeiicTBUTebHBIE YKC/Ia. ApudMeTUUeCKre orepaly C AelCTBUTeTbHBIMU UHMCIaMU.
1.7 | TIpubmkéHHBIE BLIUMC/IEHNS, TIPaBU/Ia OKPYTJIeHHs], TPUKKKA U OLleHKa pe3y/ibTaTa
BbIUKCJIEHUI
1.8 |IIpeobpa3oBaHue BbIPDAYKEHUM
1.9 |KowmmiekcHble ynciia
2 | YpaBHeHMs U HepaBeHCTBA
2.1 |Ilesbie ¥ [pOOHO-pALMOHA/IBHBIE YDABHEHUS
2.2 | VippaloHa/bHble YpaBHEHHUS
2.3 | TpuroHomerpuueckue ypaBHeHUs
2.4 |Tloka3artesnbHble U jiorapudMuyeckrie ypaBHeHUs!
2.5 |Ilenwie u ApobOHO-paIioHabHBIE HEPABEHCTBA
2.6 | VppauuoHasbHble HepaBeHCTBa
2.7 |Iloka3aTesbHble U jorapudMUyecKrie HepaBeHCTBa
2.8 | TpuroHomeTtprueckue HepaBeHCTBa
2.9 |CucteMbl 1 COBOKYITHOCTHU YPaBHEHHM 1 HEPaBEeHCTB
2.10 | YpaBHeHUs1, HePaBEHCTBA U CUCTEMBI C IapaMeTpaMu
2.11 |MaTpuia CUCTeMbl IMHEMHBIX ypaBHeHUH. OnpesiesiuTelb MaTPULIbI
3 | PyHKUMH U rpadvKu
31 @ynkuys, cnocodbl 3afanus GyHkimu. ['paduk ¢yHkuun. B3aumHO oOpaTHBIE
) dbyHkiMK. YéTHbIe U HeUéTHBIe PyHKIMU. [leprorueckre QyHKIMN
Ob6nacTh ompesieNieHUsT W MHOXKECTBO 3HaueHuid O¢yHKipM. Hym ¢GyHKuym.
39 [TpoMeXXyTKM  3HAaKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIMH.
) MakcuMymbl U MUHUMYMBbI (QyHKI[uM. Haubosblllee ¥ HavMeHblllee 3HaueHHe
(GYHKL[MU Ha IPOMEKYTKe
33 CreneHHasi (yHKUMSI C HaTypaJbHbIM U 1e/bIM TOKa3aTesneMm. Eé cBoiicTBa
) v rpaduk. CBoiicTBa U rpacdrK KOpHSI N-0M CTereHu
3.4 | TpuroHomeTpuueckue (PyHKIMH, UX CBOWCTBA U rpavku
3.5 |Tloka3artesnbHasi ¥ jorapu@muueckasi QyHKLWW, UX CBOMCTBA U rpauku




Kop

HpOBEpHEMbIﬁ J3JIEMEHT COJie€pPKaHUA

Touku pa3peiBa. ACUMITOTHI rpadukoB (pyHKIM. CBONCTBA (PYHKLMH, HerpepbiB-

3.6
HBIX Ha OTpe3Ke
3.7 |TlocnenoBaTe/lbHOCTH, CLIOCOOBI 3a/IaHMsI TTOC/IeJOBATe/TIbHOCTEH
3.8 | ApudmeTnueckas U reoMeTpuuecKas mporpecciu. @opmyra C/10KHBIX NPOLIEHTOB
4 Hauasyia MaTemaTHuyeCcKoro aHaavsa
4.1 |TIpousBopHas GyHKUWHU. [Ipon3BOHbIE 3/1leMeHTapHbIX (YHKIUI
[IpuMeHeHre TPOU3BOJHOM K HCCAe[OBaHUIO (YHKI[MHA Ha MOHOTOHHOCTb U
4.2 |skctpemyMbl. HaxoskeHre HauOOMbIero M HaMeHbIIero 3HaueHWs: QYHKLMM Ha
oTpe3kKe
4.3 |IlepBoobpasHas. MIHTerpan
5 MHo>KecTBa 1 JIOTUKa
5.1 |MHoxecTBO, oniepalii HaJl MHOXKecTBaMu. Jlnarpammel Jujiepa — BeHHa
5.2 |Jloruka
6 |BeposTHOCTB ¥ CTaTUCTHKA
6.1 |OmucaresibHasi CTaTUCTUKA
6.2 |BeposiTHOCTb
6.3 |KombuHaTopurKa
7 ['eomeTpusi
7.1 | Durypsl Ha IJIOCKOCTH
7.2 | IIpssmMble U IJIOCKOCTY B IPOCTPaHCTBe
7.3 | MHoOrorpaHHUKHU
7.4 |Tesia ¥ NOBEPXHOCTU BpallleHUs
7.5 | KoopJWHATHI YU BEKTOPbI
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