Poccuiickaa @epepanus
CBep/10BCKast 00/1aCTh
CepoBCKUH MyHUI[UNTA/IBHBIN 0KPYT
MyHHULHIAIEHOE aBTOHOMHOe 001ieoGpa3oBaTe/IbHOE yUpex/ieHHe
cpeansis o0eodpasoBareibHas mKo/1a Ne14 um. B.®. @ydaveBa

Bbinmucka
U3 OCHOBHOW 00pa3oBaTe/IbHOI NPOrpaMMbl
cpegHero o61ero o6pa3oBaHus
MAQY COIII Ne 14 um. B.®. @ydaueBa

Pabouas nporpamMma no yue6HoMy npeameTy
«MareMaTuKa»
(yr/1y0/1eHHBIH YPOBEHB)

-

s

29.08.2025

E.T. Apxuymep
uM. B.D.




Pabouas mnporpamMmMa mno yueOHomy mnpeaMery «MaremaTuka» (yriy01eHHbIH
YPOBEHB).
YueOHbIi Kypc «A/refpa 1 Hayasia MaTeMaTHYeCKOro aHa/Iu3a»

INOACHUTEJ/IBHASA 3AITMCKA

YuyeOHbIi1 Kypc «A/reépa 1 Haua/la MaTeMaTHYeCKOIr0 aHA/IM3a» SIBJISIETCS] OJHUM U3
Hanbosiee 3HAUMMBIX B TIpOrpamMme cpefHero oOiero o0Opa3oBaHUSs, IMMOCKOJBKY, C OJHOMN
CTOPOHBI, OH 00ecrieurBaeT MHCTPYMeHTa/IbHYH0 0a3y /il U3yueHUst BCeX eCTeCTBeHHO-HayYHbIX
KyPCOB, a C Pyroi CTOPOHBI, (hOpMHUPYeT JIorndeckoe U abOCTPAaKTHOE MbILUIEHHe 00yJaroIXCst
Ha YpOBHe, HeOOXOJWMOM [/si OCBOeHUs WH(OpPMaTHKH, O0OILeCTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH W JPYrMX AWCLMIUIMH. B paMkax pgaHHOro ydeOHOro Kypca oOyuaroujuecs
OBJ/IaZIeBalOT YHHBEPCA/JbHBIM SI3bIKOM COBDEMEHHOM HayKW, KOoTopasi (OpMyJ/MpyeT CBOU
JOCTHDKEHUS] B MaTeMaTH4ecKoi opme.

YuebHbIl Kypc anre6pbl M Hauajl MaTeMaTHUeCKoro aHajv3a 3ak/iafibIBaeT OCHOBY [JIs
YCITeIIIHOTO OB/IaZleH sl 3aKOHaMU (PH3MKH, XMMUH, OMO0JIOTHH, TOHUMAHUsI OCHOBHBIX TeH/IeHLIMH
Pa3BUTHsI S5KOHOMUKU M OOII[eCTBEHHOM >KW3HH, T103BOJISIET OPUEHTHPOBAThCSI B COBPEMEHHBIX
LU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTWsIX, YBEPEHHO HWCIO/b30BaTh WX [JIs [Ja/bHEHIlIero
oOpa3oBaHUs U B TTOBCeJHEBHOM >KHU3HU. B TO >Ke BpeMst oB/iajZieHre abCTPaKTHBIMU U JIOTUYeCKU
CTPOTMMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHYeCKOro aHair3a pa3BUBAeT YMeHHe HaXOAUTh
3aKOHOMEePHOCTH, 000CHOBBIBAaTb UCTUHHOCTD, /]0OKAa3bIBaTh YTBEPIKAEHUS C TIOMOIL[BI0 MHAYKLUU
Y pacCy’>kAaTh eAyKTUBHO, MCII0/Ib30BaTh 0000IeHe 1 KOHKPeTHU3aL[|io, abCcTparnpoBaHye u
aHasoruro, (hopMHUpyeT KpeaTUBHOE U KPUTUUECKOE MBbIIILJIEHUE.

B xopme wm3yueHusi yuebHOro Kypca «Asrebpa ¥ Hayajga MaTeMaTUYeCKOTO aHaIn3a»
oOyuaroljecsi T0JyyalOT HOBBIA OIBIT pellleHWsi TIPUK/IAJHBIX 3a/ady, CaMOCTOSITe/IbHOTO
TIOCTPOEHHsI MaTeMaTHUUeCKUX MoJesled peasbHbIX CUTyalud, WHTeprpeTaluy I0y4YeHHbIX
pellieHuH, 3HaKOMSATCSl C IpYMepaMM MaTeMaTUYecKHMX 3aKOHOMEPHOCTell B MpHUpOJie, HayKe U
VICKYCCTBe, C BbIAIOLMMUCS MaTeMaTHYeCKUMU OTKPBITUSMU U UX aBTOPaMHU.

YuebHblii Kypc o005a/jaeT 3HauMTeNbHBIM BOCIUTATe/NbHBIM TIOTEHLIMAoM, KOTODbIi
peanu3yeTcsi KaK uepe3 yueOHbI Marepuasn, CIOCOOCTBYHOL[MM (DOPMUPOBAHUIO HAyYHOTO
MHUDOBO33peHUsi, TaKk M uepe3 creuupuKy yueOHOU [JesiTe/lbHOCTH, Tpebyroieit
NIPOJO/DKUTE/IbHOW ~ KOHLIEHTpaliM  BHUMAaHMs, CaMOCTOSITE/IbHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJIyYeHHbII pe3ybTar.

B ocHoBe mertoguku oOyueHusi anrebpe M HauajaM MaTeMaTHUECKOTO aHAIM3a JIEKUT
JiesiTeTbHOCTHBIM TTPUHLUT 00yUeHus!.

B cTpykType yuebHOro Kypca «Asrebpa 1 Hayaja MaTeMaTUYeCKOTO aHa/TNu3a» BbIJe/IeHbI
clefyrolye cojepikaTe/lbHO-MeToAuuecKkde JMHUM: «Yucaa ¥ BbIUMCIEHUS», «DyHKUUKA U
rpadvku», «YpaBHeHUs] U HepaBeHCTBa», «Hauasa MaTeMaTUueCKOro aHaiu3a», «MHOXecTBa U
Jioruka». Bce oCHOBHBIE coiepyKaTelbHO-MeTOAuueCcKe JTMHUW U3y4daroTcsl Ha MPOTSIKEHUU [IBYX
net o0yueHus1 Ha YPOBHe cpeJjHero o0Iiero oopa3oBaHusi, €CTECTBEHHO JIOTIOJHSS JPYT Apyra u
TIOCTeTNIeHHO HAaChI[asiCh HOBBIMHA TeMaMW W pa3fienamy. JlaHHbIA yueOHbIM KypC SIB/ISIeTCS
WHTeTPAaTHUBHBIM, TIOCKOJBbKY 00BefuHseT B cebe coziep)kKaHHe HEeCKOTbKUX MaTeMaTh4deCKHX
JUCLIMIUIAH, TaKUX Kak ajarebpa, TPUrOHOMeTpUsl, MaTeMaTUUeCKHi aHa/ln3, Teopusi MHOXEeCTB,
MaTemMaTHyJecKasi JToruka U apyrue. [Io Mepe Toro kak oOyuaromyecst OBaZieBalOT BCE Oomee
IIMPOKMM MaTeMaTMYeCKUMM anmapaTtoM, Yy HHUX T[O0c/leoBaTe/JibHO (OpMUPYeTCs U
COBepLIeHCTBYEeTCSl yMeHHe CTPOUTh MaTeMaTH4eCKY0 MOJe/b peasbHON CUTYyaliy, IPUMEHSTh



3HaHWS, TIOJlyueHHble TIPM W3Y4YeHHMH yueOHOTO Kypca, /s pellieHds CaMOCTOSITeTbHO
copMyIMPOBaHHOM MaTeMaTUYeCKOU 3a/lauH, a 3aTeM UHTEPIIPEeTUPOBATh CBOM OTBET.

CogeprkaTesTbHO-MeToAnYecKas TMHUs «Urciia v BEIUMC/IeHYs» 3aBepiiaeT (opMHUpOBaHHe
HaBBIKOB MCIIO/Ib30BaHUsI [IeMCTBUTE/IbHBIX UHCe/I, KOTOPOe ObLI0 HauaTo Ha YPOBHE OCHOBHOTO
obugero obpasoBanus. Ha ypoBHe cpesHero obiriero obpa3oBanusi 0coboe BHUMaHUe y/essieTcst
(OpPMHPOBAHHIO HAaBBIKOB PAlLMOHA/IBHBIX BBIYMC/IEHWH, BK/IFOUAIOIIMX B Ce0s MCIO/Ib30BaHKe
pa3nMuHbIX (OPM 3arMCH YKC/la, YMeHHe [lefaTh TPHUKHU/KY, BBIMOIHATH TPUOIKEHHbIE
BBIUKC/IEHUS], OIIeHUBAaTh UKMC/IOBbIE BBIDA)KEHHs, pab0oTaTh C MaTeMaTHUECKMMH KOHCTaHTaMH.
3HaKOMbIe 00yYarOIMMCS MHOXKEeCTBA HaTyPa/IbHbIX, IIe/IbIX, PaljUOHAbHBIX U AeHCTBUTE/TBHBIX
Yuces JIOTOJHSIOTCS MHOXXECTBOM KOMITIEKCHBIX 4YucCesl. B Kak[IoM W3 3THX MHOXECTB
paccMaTpUBalOTCsl CBOMCTBEHHBIE eMy crierjudryecKre 3alaud U Omepalyu: JejieHre Halleno,
OTepUpPOBAaHUE OCTaTKaMU Ha MHOXKECTBE I[eJIbIX UHMCes, 0COOble CBOWCTBA pAlMOHATBHBIX U
MPPAaLMOHAIBHBIX Yrcesl, apudMeTHyeCcKre onepalyy, a TakKe 13B/ieueHre KOpHs HaTypalbHOU
CTeTleHM Ha MHOKeCTBe KOMIUIeKCHBIX uuvces. biarozapsi mocsesoBaTe/lbHOMY pPaCILHpPEeHHIO
KpyTa MCIOIb3yeMbIX UKMCelT ¥ 3HAKOMCTBY C BO3MOYKHOCTSIMM WX TPUMEHEHUs /ISl pPelleHust
Pa3IMuHbIX 3a/1a4 (HOPMUPYETCS TIPe/ICTaB/IeHHe O eIMHCTBE MaTeMAaTHKHU KaK HayKH M €€ POJv B
TIOCTPOEHHUU MOZesield peaylbHOTO MUPA, IIMPOKO HCTIO/IB3YIOTCS 000011eHIe ¥ KOHKPeTH3aLysl.

JIuHus «YpaBHEHUsI U HepaBeHCTBa» peaM3yeTcss Ha NMPOTSHKeHUM Bcero oOydyeHUs! Ha
ypOBHe cpefHero obOmiero o0pa3oBaHMs, TOCKOIBKY B KaxoM pasgene IIporpammel
Ipe/lyCMOTPEHO pellleHre COOTBETCTBYIOLIMX 33/jau. B pesysbraTe obyuaromjuecst oB/ajieBatoT
Pa3MMUHBIMA ~ METO/lJaM{  peIleHWs PalOHAJbHBIX, HPPALMOHA/IBHBIX, IT0Ka3aTe/lbHbIX,
norapuMHUUECKUX W TPUTOHOMETPUUYECKUX yYpaBHEHWIA, HEPDABEHCTB M CUCTEM, a TaKXKe 3aziad,
cofiep)Kalux rapamerpbl. [lomyueHHbIe yMeHUsI LIMPOKO HWCTOMB3YIOTCS TPH MCC/eJ0BaHUN
(YHKIMIA C TIOMOIIBIO TPOM3BOAHOM, TIPU PeIlleHNH TIPUK/IaHbIX 33/1a4 U 3alay Ha HaX0XK/eHue
HaMOOMBIINX ¥ HaUMEHbIINX 3HaueHni QyHKIMU. [JaHHas1 coziepyKaTesibHast JIMHUS BK/IIOYAeT B
cebst Takke (HOPMHPOBaHWE YMEHHWH BBINIOJHATH PACYETHI M0 (opmMysaM, Mpeobpa3oBaHus
paLOHAIbHBIX, UPPALMOHABHBIX U TPUTOHOMETPUUECKUX BBIDAKEHHUH, a TaKKe BBIPAKEHHH,
cofilep)Kalljux cTerieHW W JsiorapudMmbl. brarozapsi u3ydeHHro anreOpanueckoro Marepuasa
NPOUCXOUT  Ja/bHellllee pa3BUTHE AJTOPUTMHUYECKOTO M abOCTPAKTHOTO — MBILUIEHUS
oOyuaromuxcsi, GOPMHUPYIOTCS HAaBLIKM AeAYKTHUBHBIX PACCYXKAeHWM, pPabOThl C CUMBOJIbHBIMU
¢opmam#, Tpe/iCTaB/IeHHs] 3aKOHOMEPHOCTel M 3aBUCHUMOCTeH B BHZIe PaBEHCTB M HEPaBEHCTB.
Anrebpa mnipezyiaraet 3pQeKTHBHBbIE MHCTPYMEHTHI /IS pellieHts] TPaKTUUeCKUX U eCTeCTBEHHO-
HayYHBIX 3a/lay, HarJISHO IEMOHCTPHPYeT CBOM BO3MOKHOCTH KaK s13bIKa HayKH.

CojeprkaTesibHO-MeToAnYecKasi JiuHUA «DYHKUUM U TpaQUKu» TECHO TepervieTaeTcs C
IPYTUMH JIMHUSIMH Y4eOHOT0 Kypca, TTOCKOIbKY B KAKOM-TO CMBIC/IE 33jaéT 10C/IeJ0BaTe/TIbHOCTh
U3yueHUs] MaTepuasa. VI3yueHWe CTeNeHHOW, TIOKa3aTe/bHOW, JIOTapU(PMUUECKONW W
TPUTOHOMeTpUYeCKHX (PyHKLIWH, UX CBOMCTB U rpaMKOB, UCIIOIb30BaHKe (DYHKLUH [|/Is pelleHust
3a7ia4 13 IPYTUX yueOHBIX MIPeAMETOB M PeaslbHOM >KU3HU TECHO CBSI3aHO KakK C MaTeMaTHUYeCKUM
aHa/M30M, TaK ¥ C pellieHreM YpaBHeHUH 1 HepaBeHCTB. [Ipu 3Tom 6osibIlioe BHUMaHUe YemsieTcst
(OpPMHPOBAHHIO YMEHUSI BbIPaXKaTh (HOPMY/IaMHu 3aBUCUMOCTH MeXX/1y Pa3/TMUHBIMUA BeJTMUMHAMH,
WCC/IeJ0BaTh TOMy4YeHHble (YHKLUHA, CTPOUTh UX rpaduku. MaTepuan 3TOW COfeprKaTelbHOU
JIMHUM Halle/IeH Ha pa3BUTHE YMEHUH 1 HaBbIKOB, MO3BOJISIOIIUX BbIPa)KaTh 3aBUCUMOCTH MEXKAY
Be/IMYMHAMH B Pa3/IMYHOM (pOopMe: aHa/IMTHUeCKOW, rpadmueckoil U crnoBecHOi. Ero msyuenue
CII0COOCTBYET pPa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHHs], CIIOCOOHOCTH K 0000IIeHr0 U
KOHKpeTH3al[i1, UCTIOTb30BaHUIO aHAJIOTHH.

CopepikaresibHasi TMHUST «Hauasa MaTeMaTUYeCKOTO aHalM3a» IM03BOJISIeT CYIeCTBEHHO
pacCIIMpUTh KPYT KaK MaTeMaTHYeCKHX, TaK ¥ MPUK/IaIHBIX 3a/jau, I0CTYITHBIX 00yUaroIumMcs, TaK
KaK y HHUX TOSIBJISIETCS BO3MOXKHOCTb CTPOUTH TPaUKH CJIOXKHBIX (YHKIUH, OTpeJessTh WX
HavOObIIIMe ¥ HaMeHbIIINe 3HaueHUs, BBIYUC/ISATh T/I0MaANd GUryp U 0ObEMBI Tes, HaXOAUTh
CKOPOCTM W YCKOpDEHUs TporeccoB. JlaHHas cojep)kaTesbHas JIMHUS OTKPLIBA€T HOBBIE
BO3MO>KHOCTH TIOCTPOEHUSI MaTeMaTHUeCKUX MO/esiell peabHbIX CUTYaLWH, TI03BOJIsIET HaXO/IUTh



HaWlyyllee pelleHWe B IIPUK/IQJHBIX, B TOM YMC/e COLMa/JIbHO-3KOHOMUYECKUX, 3ajayvax.
3HaKOMCTBO C OCHOBAMM MaTeMaTHUeCKOTO aHaju3a CroCOOCTBYeT Pa3BUTHIO abCTpPaKTHOTO,
dhopManbHO-IOTMUeCKOT0 M KpeaTUBHOTO MbIlieHusl, ()OpPMHUPOBAHUIO YMEHHIM pacro3HaBaThb
TIPOSIB/IEHUS] 3aKOHOB MaTeMaTWKU B Hayke, TexXHUKe U HCKyccTBe. OOyuaroiuecsi y3HarOT O
BBIZIAIOIIUXCS pe3y/ibTaTax, MOJyUeHHbIX B XO/le PAa3BUTUsS MaTeMaTHKU KaK HayKu, U 00 ux
aBTOpax.

CogepkaTelbHO-MeTOIYeCKass JIMHUS «MHOXKeCTBa U JIOTHKa» BK/IHOYaeT B Cebs
3/IeMeHTbl TEeOpHMHM MHOXKEeCTB W MaTeMaTU4yeCKOW JIOTHKU. TeopeTHKO-MHO)XeCTBeHHbIe
TIpe/ICTaB/IeHNsT TIPOHU3BbIBAIOT BeCh KypC IIKOJBHOW MaTeMaTHKW W TIpefjiararoT Haubosiee
YHUBEpCaNbHBIN SI3bIK, 00BeAUHSIONIMN BCe pa3fenbl MaTeMaTUKA U €€ TIPUWIOXKeHUH, OHM
CBA3bIBAIOT pa3Hble MaTeMaTH4yeCcKue JUCLUIUIMHBI U UX TPUJIOXKeHUs B euHoe Liesoe. [IosTomy
BO)KHO [IlaTh BO3MOXKHOCTH OOyUaroleMycsi TMOHHUMaTh TeOPEeTUKO-MHO>KECTBEHHBIM SI3bIK
COBpPeMEeHHOW MaTeMaTHKH Y UCII0/Ib30BaTh €ro /151 BbIpaXKeHUs1 CBOUX MbIC/el. JIpyrum Ba’KHbIM
MPU3HAKOM MaTeMaTWKU KakK HayKd CcjeflyeT T[pU3HaThb CBOWCTBEHHYIO €Ml CTPOroCTb
000CHOBaHUH U C/ie[JoOBaHKE OTpe/ie/IEHHBIM TPABU/IaM ITOCTPOEHUS [[0Ka3aTe/bCTB. 3HAKOMCTBO
C 37eMeHTaM{ MaTeMaTH4YeCKOW JIOTMKH CIIOCOOCTBYeT Ppa3BUTHUIO JIOTHUECKOT'O MBIIIIEHUS
00yu4aroIUXCsl, TO3BOJISIET UM CTPOWUTh CBOM PAaCCY>KIEHWs Ha OCHOBE JIOTHUECKUX TIPaBWII,
dhopMUpyeT HaBbIKW KPUTUUECKOT'O MbIIIIEHUS.

B yue6HOM Kypce «Anrebpa 1 Hauasia MaTeMaTHUECKOTO aHa/TU3a» TIPUCYTCTBYIOT OCHOBBI
MaTeMaTHUUeCKOT0 MO/Ie/TMPOBaHusl, KOTOpbIe TIPU3BaHbI CrOCO6CTBOBATh (HOPMUPOBAHUIO
HAaBBIKOB MOCTPOEHHUSI MOJie/iel peasibHbIX CUTYyaluk, UCC/IeJOBaHUsl STUX MOJe/iel C TIOMOLLbI0
amnmapaTta anreOpbl ¥ MaTeMaTHUeCKOro aHajM3a, WHTEepIIpeTaliui TOyUeHHBIX pe3y/IbTaToB.
Takue 3afjaHusl BIUVIETeHbl B KaX/bId M3 pa3/ie/ioB TMPOrpamMMbl, MOCKOJBKY BeCb MaTepuasl
yueOHOro Kypca IIMPOKO HCTIOb3yeTCs [Jis pellleHus] MPUKIaAHbIX 3afad. [Ipu pelieHUH
peasbHbIX MPAKTUUYECKHX 3a/jau 00yuaroIecs: pa3BUBarOT Ha0O/II0/[aTe/TbHOCTh, YMEHUEe HaXO/IUTh
3aKOHOMEPHOCTH, abCTpParupoBaThCsl, UCTOIb30BaTh aHA/IOTHI0, 0000I11aTh ¥ KOHKPeTH3UPOBaTh
npobsiemMy. [lesiTelbHOCTE TI0  (DOPMUPOBAHWIO HABLIKOB PpeIIeHUs] TIPUK/IAJHBIX 3a7iau
OpraHu3yeTcsi B TIpollecce U3yueHUsi BCeX TeM ydeOHOro Kypca «Asrebpa M Havaia
MaTeMaTUYeCKOro aHasv3ar.

Ha u3yueHue yueOGHOro Kypca «Airebpa ¥ Hauasia MaTeMaTHUYeCKOT'0 aHaIi3a» OTBOJUTCS
272 yaca: B 10 knacce — 136 uacos (4 yaca B Hefiest0), B 11 knacce — 136 uacos (4 uaca B HefiesTto).

COAEPXXAHUE OBYUYEHUSA

10 K/TACC

Yucia ¥ BBIYUC/TIEHUSA

ParmonanbHele uricina. OObIKHOBEHHBbIE U [leCITUUHBbIe APOOH, MPOLeHThI, OeCKOHeUYHbIe
niepuo/iuueckre apobu. IlpumeHeHue Apo6eit U MPOLEHTOB /Jisl pellieHUst MPUKIaJHbIX 3a/jau U3
Pas3/IMUHBIX OTpac/el 3HaHUM U peasbHOM >KU3HU.

[eiicTBuTenbHble yncaa. PaljMoHasnbHble M HMppalMOHa/bHbIE 4Kc/ia. ApudmeTuueckue
orepaLyu C JeHCTBUTeNbHBIMU UMC/IaMu. MoOAy/Ib [1eMCTBUTEILHOTO UMC/la U ero CBOWCTBA.
[Mpubnv>kéHHbIE BLIUMC/IEHUs], TIpaBWa OKPYIJIEHUs, TIPUKWKA W OLIeHKa pe3y/bTaTa
BBIUMCJIEHUM.

Crenenb c LenbIM nokas3aTesneM. bunom HetoToHa. Vicrionib3oBanve nogxozsiuel ¢opMel
3aruCH [JeMCTBUTE/IBHBIX UMCe [i/1s pellieHUs] IPaKTUYeCcKUX 3a/iau U Npe/cTaB/ieHys] JaHHBbIX.

ApudmeTnueckuii KOpeHb HaTypabHOW CTENeHU U ero CBOMCTBA.

CrenieHb C palMOHa/JbHBIM TIOKa3aTereM M e€ CBOWCTBA, CTeleHb C J[leHCTBUTEIbHBIM
ToKasaTesieM.

Jlorapugm uucsa. CpoiicTBa Jorapudma. lecsiTUUHbIe U HaTypasibHble J10rapu(MBl.

CHHyC, KOCMHYC, TaHI'€HC, KOTaHT'eHC UMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC U
apKTaHTeHC YMC/IOBOrO apryMeHTa.



YpaBHeHMs1 U HepaBeHCTBA

ToxzecTBa U TOX/JeCTBeHHble TipeoOpa3oBaHusl. YpaBHeHWe, KOpPeHb YpaBHEHWUS.
PaBHOCH/IbHBIE ypaBHEHUS M YpaBHeHUsI-C/ie/icTBUs. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PellleHus Lie/bIX U APOOHO-palMOHAIbHBIX YPaBHEHUM U HEPaBEeHCTB.
MHorousneHsl OT OJHOU ITepeMeHHOU. [lesleHre MHOrO4IeHa Ha MHOTO4/IeH C OCcTaTKkoM. Teopema
Bbe3y. MHorouseHsl ¢ LeabiMu KoadduiirenTamu. Teopema Buera.

[Tpeo6pa3oBaHus YMCIOBBIX BBIPA)KEHUH, COZiepKalliX CTeNeH! M KOPHH.

VppaioHanbHble ypaBHeHUs1. OCHOBHbIE METO/bI PeLLeHUs MPPaLMOHA/IbHBIX YPaBHEHUM.

[TokasartesnbHble ypaBHeHUs.. OCHOBHbIe METO/IbI pellieHHs [T0Ka3aTe/IbHbIX ypaBHEHUH.

[Tpeobpa3oBaHue BbIpaXKeHUM, CO/leprKallyX JIorapuMBblL.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHble MeTO/bl pelleHUs JiIorapu(MUYecKux
ypPaBHEHHH.

OcHoBHbIe TpUroHOMeTpuueckue ¢Gopmynbl. [Ipeobpa3oBaHue TPUTOHOMETPUYECKHX
BbIpa)KeHMi. PellleHre TPUrOHOMeTPUUECKUX YpaBHEHUM.

Pemenne cucreM /MHEHWHBIX ypaBHeHWW. Martpuija CUCTeMbl JIMHEHWHBIX ypaBHEHWHU.
Onpegenurens MaTpulbl 2X2, €ro reoMeTpUYeCKUl CMbIC WM CBOWMCTBA, BbIUMC/IEHHE €ro
3HaueHus1, IpUMeHeHUe Omnpeze/uTes [Jisl pellleHUs] CUCTeMbl JIMHEeHbIX ypaBHeHU. PerieHve
MPUK/IaJHBIX 3a/jau C TIOMOILbI0 CUCTEMBI JIMHEHMHBIX yYpaBHeHUM. VlcciefoBaHye OCTPOEHHOU
MO/Ie/IY C TTIOMOILIBI0 MaTpUL] U OTpeieNiuTene.

[TocTpoeHre MaTemMaTUUeCKHUX MOJe/iel peajbHOW CUTYyalMy C MOMOLLbI0 YpaBHEHUW U
HepaBeHCTB. [IprMeHeHre ypaBHeHUI 1 HepaBeHCTB K PelleHr0 MaTeMaTUuecKux 3aZiau v 3ajau
13 pa3/IMuHbIX 00/1acTell HAyKW U peasbHOM »KHU3HHU.

DyHKI[UH ¥ rpaduKu

@ynk1us, crocobsl 3a7aHus (GyHKUUM. B3anMHo obpatHble ¢yHKIMU. Komrosurs
¢dyukimid. I'padmk GyHKIMN. DneMeHTapHbIe peobpa3oBaHust TpadrKOB QyHKLIMH.

Ob6nacTb oripefiesieHUsi 1 MHOXKeCTBO 3HaueHW QyHKUuu. Hymu yHkimm. ITIpomMexyTku
3HAaKOMOCTOSIHCTBA. UéTHble W HeuéTHble (QyHKUMU. [lepuoanueckue QyHKUuM. [IpoMexyTKu
MOHOTOHHOCTU (YHKLMHA. MaKCUMyMbl U MUHUMYMbI (yHKUHU. Haunbosbillee 1 HavMeHbIllee
3HaueHUs1 QYHKLIMU Ha TIPOMEXKYTKe.

JIuHeliHasi, KBaJipaTU4Hasl U ApoOHO-MHeHas PyHKLMKU. DyieMeHTapHoe UCC/e/joBaHre U
NIOCTPOeHHe UX TparKOB.

CreneHHasi ()yHKL[MSI C HaTypajbHbIM U LieJibIM MoKas3aTesneM. E€ cBoiicTBa M rpaguk.
CroiicTBa U TpadMK KOPHSI N-OM CTeneHW Kak (PYHKLMU 0OpaTHOW CTerneHd C HaTypajbHbIM
ToKasaTesieM.

[TokasatenbHas 1 aorapupmuueckas GyHKLMHU, UX CBOMCTBA U rpaduku. Vcnonb3oBaHue
rpavKoB (DyHKLWH /J1s1 pelleHus] ypaBHeHU.

TpuroHomeTrpryeckass OKpPY)KHOCTb, OIpejie/leHde TPUTOHOMETPUUeCKMX —(PYHKLUH
YKMCJIOBOTO apryMeHTa.

@yHKI[MOHa/IbHbIE 3aBUCHMOCTH B peasibHbIX Mpolieccax U siBjeHusiX. ['padyky peasbHbIX
3aBUCUMOCTEM.

Hauana MaTeMaTH4eCKOro aHaiu3a

[TocnepoBarenbHOCTH, CIIOCOOBI 3a/laHUs 110C/Ie/j0BaTe/IbHOCTeH. MeTos, MaTeMaTUUYeCKOM
VHAYKLMU. MOHOTOHHBIE U OrpaHUueHHble I0C/e/0BaTebHOCTU. VICTOpUsT BO3HUKHOBEHUS
MaTeMaTH4ecKoro aHav3a Kak aHann3a 0ecKOHeuHO MaJbIX.

Apudmernueckass U TreoMeTpuuYecKas Iporpeccu. beckoHeuHo — yObIBarorjas
reomerpuueckasi rporpeccus. Cymma OeckoHeyHO yObIBarollleli reoMeTpUUecKOi Mporpeccuu.
JInHeMHBIM W 3KCIIOHeHLManbHbIM pocT. Yucno e. Dopmysa IOKHBIX TPOLIEHTOB.
Vcriosib30BaHre mporpeccuu [ijisi pellieHrs peasbHbIX 3a/jau MPUK/IaJHOTO XapakTepa.

HenpepbiBHble QyHKIMU U UX CBOMCTBA. TOUKU pa3pbiBa. ACUMOTOTHI FPaKOB (PYHKLMIA.
CrotricTBa (yHKI[MI HelpepbIBHbIX Ha OTpe3ke. MeTo/ MHTEpBa/OB /Jisl pellieHus] HepaBeHCTB.
[TprMeHeHMe CBOWCTB HelpepbIBHBIX (DYHKLIMH [i/1s1 pellieHUs 3a/au.



[TepBas 1 BTOpasi Mpou3BoAHbIe PyHKLMU. Orpe/iesieHue, reOMeTpUUeCKUil U (U3NUeCcKrit
CMBIC/T IPOU3BO/IHOM. YpaBHEHHE KacaTe/bHOU K rpaUKy (PyHKLIUU.

[Tpoun3BofHbIe 351eMeHTapHbIX GYHKLMK. [IporM3BoiHAs CyMMBI, POW3Be/|€HHS], UaCTHOTO U
KOMITO3ULIMM (PYHKLIUM.

MHo)XecTBa H JIOTHKA

MHo>kecTBO, ornepaLy HaJ, MHOXKeCTBaMU U UX CBOMcTBa. Jluarpammsl Diiiepa—BeHHa.
[IpuMeHeHNe TeOpeTHMKO-MHOXKeCTBEHHOI'O ammapara [JI ONMCAHUS peasbHbIX IPOLIeCCOB U
sIBJIEHUM, TIPU pellieHuH 3a/jau U3 IPYTuX yueOHBIX MpeMeTOB.

OrmpefenieHie,  TeopeMa, CBOMCTBO  MaTeMaTM4YecKoro  00OBeKTa,  ClIefCTBUe,
Jl0Ka3aTenbCTBO, PABHOCU/IbHbIE YDaBHEHMUS.

11 K/TIACC

Yuc/ia ¥ BBIYUCTICHUA

HatypanbHble u Lenble uyucia. [IpyMeHeHMe NIPHU3HAKOB [e/IMMOCTH LieJIbIX UMCeJ,
HaubosbImi 001t nenmrens (ganee — HO/I) u HaumeHbliee obiee KpaTHoe (manee — HOK),
OCTaTKOB IO MOZYJIt0, aropuTMa EBK/nzia 7151 pellieHus 3a/ia4 B LeJIbIX YMC/Iax.

KomrminekcHple umcna. AsreOpanyeckas ¥ TPUTOHOMeTprYecKass (OpMbl  3amvcH
KOMITJIEKCHOTO urc/ia. ApudmeTryeckye orepalyy C KOMILJIEKCHBIMU uuciaMy. V3o6pakeHre
KOMIUIEKCHBIX YHCe/1 Ha KOOpAUHAaTHOM NiockocTu. @opmysna Myaspa. KopHu n-oi crernenu us3
KOMILIEKCHOrO uucia. IIprMeHeHHe KOMIUIEKCHBIX 4YMCel [JI1 pelleHus (U3NYeCKUX |
reoMeTpUUeCcKuX 3ajau.

YpaBHeHus ¥ HepaBeHCTBA

CucTeMa M COBOKYITHOCTb YPaBHEHHH U HepaBeHCTB. PaBHOCU/IbHBIE CUCTEMBI U CUCTEMBbI-
c/leficTBUSL. PaBHOCU/IbHBIE HepaBeHCTBa.

OTbop KOpHEeil TPUTrOHOMETPHUECKMX YPaBHEHWH C TIOMOIIbIO TPUTOHOMETPUUECKOM
OKPY’KHOCTH. PellleHre TPUrOHOMeTPUUECKUX HEePaBeHCTB.

OCHOBHbIE MeTO/Ibl pellleHHs MT0Ka3aTe/IbHbIX U JIorapu(MUUYeCKUX HepaBeHCTB.

OCHOBHBIE MeTO/Ibl pellleHHs] MppaljMOHa/IbHbIX HepaBeHCTB.

OCHOBHbIE MeTO/Ibl PeLlleHHsl CUCTEM M COBOKYITHOCTEH paliOHa/IbHbIX, UPPaL{MOHA/IbHBIX,
TIOKa3aTe/IbHbIX U JIOrapu(PMUYeCKUX YpaBHEHUM.

YpaBHeHUs], HepaBeHCTBA U CUCTEMBI C ITapaMeTpamH.

[IprMeHeHMe ypaBHeHHI, CUCTeM M HepaBeHCTB K pelleHHI0 MaTeMaTU4yeCKUX 3a/lay U
3a7lay U3 pa3MUHBIX 00sacTel HayKd W peasibHOM >KU3HW, WHTepIIpeTarysi IOTy4YeHHbIX
pe3y/bTaToB.

DyHKIUH ¥ rpaduKu

I'padvk xomnosuiu ¢yHKLMHA. ['eomeTpryeckue obpasbl ypaBHEeHMI M HepaBeHCTB Ha
KOOpPJUHAaTHOM IJIOCKOCTH.

TpuroHomerpryeckre GyHKLAM, UX CBOMCTBA U IPA(PUKHU.

['paduueckue MeTO/IbI pellieHrsl ypaBHeHUI 1 HepaBeHCTB. ['paduueckue MeTo/ibl pelleHus
3ajiau C rnapaMeTpamu.

Vcnonb3oBaHue rpaUKoB (PYHKLMM [AJIs1 UCC/ef0BaHUs TPOLIECCOB U 3aBUCUMOCTEH,
KOTOpble BO3HUKAIOT IIPY pellleHrH 3a/jau U3 Jpyrux yueOHbIX pejMeTOB U peasbHOM XKU3HH.

Hauana MaTeMaTH4eCKOro aHain3a

[TprMeHeHMe NTPOM3BOHOM K UCC/IeJ0BaHUIO (DYHKLIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxeHre HanOO/IBIIIETO ¥ HAMMEHBIIIero 3HaUeHH I HeTlpephIBHOW (YHKIMY Ha OTPe3Ke.

[IprMeHeHre TIPOM3BOJHOW [yI1 HaxOXK/[EeHWs Haulydllero pelleHus B MPUK/IaJHBIX
3ajjauax, [/s OmpeJiesieHUss CKOPOCTH M YCKOpEeHMs Ipolecca, 3aiaHHoro ¢Gopmy/od Wiu
rpaukom.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpa3Hbie 371eMeHTapHBIX
¢byHkmid. [IpaBuna HaxoxXeHusl IepBo00OpasHbIX.



Wurerpan. 'eomeTprueckrii CMbIC/T MHTerpasa. BeluncieHne onpeieIéHHOTO MHTerpasia
o ¢opmysie HetotoHa-JlelibHuMIa.
[lpumeHeHWe WHTerpana /sl HAaXOKAEHUS TIUIOMaZeld TUIOCKUX ¢Guryp u 00BEMOB
reoMeTpUUYecKrX TeJl.
[Tpumeps! perieHuii AuddepeHLManbHBIX ypaBHeHWH. MaremaTrueckoe Mo/ielipOBaHue
peasibHBIX MPOLIECCOB C TIOMOIIBIO AU depeHIanbHbIX ypaBHEHUH.
[TNTAHUPYEMBIE PE3YJIBTATBEI OCBOEHUA YUYEBHOI'O KYPCA «AJI'EBPA U
HAUAJIA MATEMATUUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBII YPOBEHBL) HA
YPOBHE CPEJJHET'O OBIIIET'O OBPA3SOBAHUA

JINMHHOCTHBIE PE3YJIbTATDI

1) rpaxaaHCKOro BOCIIUTAHUS:

COPMUPOBAHHOCTh ~ TPAXKJAHCKOM TMO3WIMK  OOydYarollerocsi Kak aKTUBHOTO M
OTBETCTBEHHOT'O Y/ieHa POCCHHCKOTrO OOIecTBa, MpejCTaB/ieHHe O MaTeMaTHYeCKUX OCHOBAaX
(YHKLMOHUPOBaHUsI PA3/MUHBIX CTPYKTYp, SIBJIEHWH, TMpPOLIeAYp TPakAaHCKOrO 00IecTBa
(BbIOOpBI, OTIPOCHI W APYroe), yMeHHe B3auMOIeHCTBOBATh C COLMAJbHBIMM MHCTUTYTaMH B
COOTBETCTBUHM C UX (QYHKLIUSIMUA U Ha3HauUeHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c)OpMHUPOBAHHOCTb POCCUICKOM TPaXKIaHCKON WIEHTUYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOe OTHOLLIeHHE K JIOCTVDKeHUSIM POCCHHACKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTHUeCKOM IIKOJIbI, MCIOb30BaHUE 3THX [OCTWKEHUH B
JPYTUX HayKax, TEXHOJIOTHUSIX, chepax SKOHOMHKH;

3) AYXOBHO-HPABCTBEeHHOr0 BOCIIUTAHUSA:

OCO3HaHWe [JYXOBHbIX  IIeHHOCTe  POCCHMHCKOTO  HapoAa, C(HOpMHUpPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBe/I€HHs, CBSI3aHHOTO C TIPAKTHUECKUM MPUMEHEeHHEeM
JOCTIDKEHUN HayKd U JIesiTeJbHOCTBI0 YUYEHOTrO, OCO3HAHME JMYHOTO BKJIa/la B TIOCTPOEHHE
yCTOHUMBOTO OYAYIIEeTo;

4) 3cTeTH4YeCcKOro BOCIIUTAHNA:

3CTeTUYECKOe OTHOILIEHHE K MHUPY, BK/TFOUasi 3CTETUKY MaTeMaTUYeCKHUX 3aKOHOMEPHOCTeH,
00BbeKTOB, 3aJau, peIIeHWid, pacCyX/JeHWH, BOCIIPUMMUMBOCTh K MaTeMaTHYeCKUM acrieKTam
Pa3/IMUHbBIX BU/IOB UCKYCCTBa;

5) (pU3MUeCcKOro BOCIIUTAHUA:

cpOpMHUPOBAHHOCTb YMEHUsI IPUMEHSITh MaTeMaTHUeCKHe 3HaHWsI B MHTepecax 3/J0pPOBOT0O
u Oe3oracHoro obpa3a ’XM3HH, OTBETCTBEHHOE OTHOILIEHHe K CBOEeMY 3[0POBbIO (3710pOBOe
nUTaHue, cOaslaHCHPOBAHHBIN PEXXUM 3aHSTHH M OT/bIXa, PeTyJisipHas pu3nuecKasi akTHBHOCTB ),
¢u3rueckoe COBePIIEHCTBOBAHHE TIPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEILHOM [1eSITeTbHOCTBIO;

6) TPyAOBOIr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY[y, OCO3HaHHe I|eHHOCTH TPY/0/r00us, WHTepeC K pas3IMyHbIM cdepam
npoeCCHOHAIBHON [1eSITe/TbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW U eé TIPUIOKEHHUSIMH, YMeHUe
coBeplIaTh OCO3HaHHBIM BLIOOp Oyayijedt TmpodeccMi W peasu30BbIBaTh COOCTBEHHBIE
)KU3HEHHbIe T/IaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHUYecKoMy 00pa30BaHHIO WU
camM000pa30BaHMIO Ha TMPOTSDKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pelleHn!
TpaKTHUEeCKUX 3aJjau MaTeMaTHUeCKOH HarlpaB/IeHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHNA:

Cc)OPMHUPOBAHHOCTh  SKOJIOTHUECKOW KY/bTYPbl, TIOHMMaHWe BJIUSHUS COLMA/IbHO-
S5KOHOMHUECKUX TIPOLIECCOB Ha COCTOSIHWE TIPUPOJHOM W COLMA/NbHOM Cpefibl, OCO3HaHWe
17100a/TbHOTO XapaKTepa 3K0JIOTHUeCKHUX Tpo6JieM, OpreHTalyst Ha TpUMeHeHNe MaTeMaTHUeCKUX
3HAHWH [J151 pelieHust 3a/1a4 B 00/1aCTH OKPY KaroILeil Cpe/ibl, JIaHUPOBaHKe ITOCTYIIKOB U OLIEHKH
MX BO3MO>KHBIX TIOC/IE/ICTBUM /IJIs1 OKPY>KaroIL[el Cpefibl;

8) eHHOCTH HAYYHOTr'0 IIO3HAHUS:



cOopMUPOBAaHHOCTb MHPOBO33DEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKW M OOLECTBEHHOW MPAKTHUKH, TIOHMMaHWe MaTeMaTHUeCKOM HayKH Kak C(epsl
YyesI0BeueCcKol /1esTe/TbHOCTH, 3TAroB €€ pa3BUTHS M 3HAUMMOCTH [JIsl Pa3BUTHS LIMBUIM3AL{UH,
OBJIaJieHre SI3bIKOM MaTeMaTHKH U MaTeMaTHYeCKOU KyJIbTYPOU Kak CPeJICTBOM MO3HaHUs MUPa,
TOTOBHOCTB OCYIIIeCTB/ISITh TIPOEKTHYO U MCC/Ie/[0BATE/TBCKYIO [1eITebHOCTh MHUBUYAIbHO U B
TpyIIIe.

METAITPEJMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe/bHBbIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

Ba3oBble 1oruueckme AeiicTBUS:

BBISIB/IATD M XapaKTepU30BaTh CYIeCTBeHHbIe TIPU3HAKU MaTeMaTHyeCKUX OOBEKTOB,
TOHATHM, OTHOLUEHWH MeXAy TMOHATUAMH, (OpMy/IMpOBaTh  OMpejie/ieHHsl  TOHSTUH,
yCTaHaB/IMBaTh CYIeCTBEHHbIN TpU3HAK Kjiaccu(uKkalyy, OocCHOBaHUSI AJisi 0000IIeHus: u
CpaBHEeHMs, KpUTepUY NIPOBOJUMOI0 aHa/In3a;

BOCIIPUHUMATh, (OPMy/IMpPOBaTh W TpeoOpa30BLIBaTh CYXK/EHWS: YTBepJuTe/bHble U
OTpHLiaTe/IbHbIe, eIMHIYHbIE, YaCTHBIE U 00I1I1e, YCIIOBHBIE;

BBISIB/IAITE MaTeMaTUuecKue 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOpeuusi B (akTax,
JAHHBIX, HAOMIOZEHUSIX W  YTBEP)KAEHWSX, TpeAjiaraTb KPUTePUH [Jisl  BBISBIECHUS
3aKOHOMEPHOCTeN Y TIPOTUBOPEUYUH;

JilelaThb BBIBOZBI C HCIO/b30BaHHWEM 3aKOHOB JIOTHKH, AeNYKTUBHBIX W WHIYKTHUBHBIX
YMO3aK/IFOUeHUH, yMO3aK/IFOUeHHH 110 aHaIoT 1y,

TIPOBO/JIUTh CAMOCTOSITE/TbHO Jl0Ka3aTebCTBAa MaTeMaTUUeCKUX YTBeP KeHui (TIpsiMble U OT
MIPOTUBHOTO), BBICTpPAauWBaTh apryMeHTAlldi0, TIPUBOJUTb TIpPUMepbl W  KOHTPIIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CY)K/|€HUS Y BEIBO/IBI;

BbIOMpATh Cr1ocob pertieHus: yueOHOM 3a/jaur (CpaBHUBATh HECKOJIBKO BADUAHTOB pelleHMs],
BBIOMpATh HanbosIee MOAXO/AMINI C YYETOM CaMOCTOSITE/TEHO BbI/Ie/IEHHBIX KPUTEPHEB).

Ba3oBble Hcc/ie0BaTeIbCKUe /[eHCTBHA:

VICTI0/Tb30BaTh BOMPOCHI KaK MCC/e/[0BaTeIbCKU MHCTPYMEHT 103HaHUs, (POpMY/IMpOBaTh
BOTPOCH], (UKCUpYIOIIMe TpOTHBOpeure, MpobieMy, yCTaHaB/IMBaTh HMCKOMOe U JlaHHOe,
(hopMHpOBaTh TUIOTE3y, apT'yMEHTUPOBATh CBOIO MO3ULIUI0, MHEHUE;

TIPOBO/IUTh ~ CAMOCTOSITEJIbHO  CIJIAHMPOBAHHBIM ~ JKCTIEPUMEHT, UCC/ieloBaHUe 10
YCTaHOB/IEHUIO OCOOEHHOCTEe MaTeMaTHuecKoro OObeKTa, SIB/IeHWs, IPOLecCa, BbISIBIEHUIO
3aBUCUMOCTeN Mex/ly 00beKTaMu, sIBJIEHUSIMU, TIPOLiecCaMH;

CaMOCTOSATe/TEHO (popMy/IMpPOBaTh 0000I[eHNsT ¥ BBIBOABI 110 Pe3yJibTaTaM MPOBeJEHHOTO
HabJroieHus1, UCC/ieloBaHUsl, OL[eHUBAThb I0CTOBEPHOCTD TMOJIyUeHHbIX Pe3y/bTaToB, BHIBOJIOB U
000011IeHHH;

TIPOTHO3UPOBATh BO3MOKHOE pa3BUTHe TPOLiecca, a TAK)Ke BBbIBUTaTh IPe/II0I0KeH s O
ero pa3BUTUU B HOBBIX YC/IOBHUSIX.

Pab6ora c uadopmanueii:

BBISIB/IATE JeULUTH MH(OPMAaLK, JaHHBIX, HEOOXOAMMBIX /JIs1 OTBETAa Ha BOMPOC U [iIs
pellleHust 3a/laui;

BeIOMpaTh MH(OPMALMI0O W3 WCTOYHWKOB pA3/IMYHBIX THUIOB, AaHA/JIM3UPOBATh,
CUCTeMaTU3UpOBaTh W HWHTEpPNpPeTUpPOBaTh HHGOpPMALMI0 pa3MuHBIX BUAOB U  (dopMm
Tipe/iCTaB/IeHNS];

CTPYKTYpPHPOBaTh MH(POPMALIMIO, TIPeJICTaB/ISATh € B Pa3/InUHbIX (popMax, UUTFOCTPUPOBATh
rpaduuecky;

OLleHMBAaTb HaAE&KHOCTb HWHGOpPMALMM TI0 CAMOCTOSITE/IbHO — C(OPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yue0HbIe /|efiCTBHSA



O6meHue:

BOCIIPUHUMATh U (DOPMYJ/TUPOBaTh CYX/€HUsI B COOTBETCTBUM C YC/IOBUSIMU M 1IeJISIMU
0011IeHus], SICHO, TOUHO, T'PaMOTHO BBIP@KaTb CBOI TOUKY 3PEHHUSI B YCTHBIX W TMCbMEHHBIX
TeKCTaX, ZlaBaTh IMOSICHEHUS 110 XO/ly PellieHus 3a/laud, KOMMEeHTHPOBaTh TO/TyYeHHbIH pe3y/ibTarT;

B Xofie 00Cy)K/IeHUsI 3a/laBaTh BOIIPOCHI TI0 CYIIECTBY 0OCY»K/aeMOUH TeMbl, TIpOo0/eMbl,
pelllaeMOl 3a/jauy, BbICKA3bIBaThb /€W, HalleJieHHble Ha TIOMCK peIlleHusi, COTOCTaB/IsITh CBOU
CYXXZIEHUS] C CY)K/IEHUSIMM JIDYTMX yUaCTHUKOB JWajiora, 0OHapy)kKMBaThb pa3/iMuhe W CXOJCTBO
TMO3ULIUNA, B KOpPEKTHOM hopMe (popMy/IMPOBaTh pa3HOI/IacUsi, CBOU BO3PaKeHHsI;

TIpe/ICTaB/sTh pe3y/ibTaThl pelleHus 3ajaud, SKCIepuMeHTa, WCC/e/0oBaHus, TPOEeKTa,
CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BLICTYTI/IEHUS C YUETOM 3aZiau Mpe3eHTalui U 0co0eHHOCTel
ayJJUTOPHUHU.

PerysiTHBHBIE YHHBepPCa/IbHbIE yueOHbIe 1efiCTBUS

Camoopranu3sanus:

COCTaB/IATH TJIaH, aATOPUTM pellleHrsl 3a/jaud, BbIOMpaTh COCOO perieHus C y4EToM
VMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTh U KOPPEKTUPOBAaTb
BapUaHThI pellleHni C yuéToM HOBOW MH(OpMaLKK.

CaMOKOHTPO/1b, SMOI{UOHA/IbHBIM HHTE//IeKT:

B/IaJIeTh HaBbIKaMH TI03HaBaTe/IbHOM peIeKCHH KaK OCO3HAHKS COBEPIIIAaeMbIX IeHCTBUMN U
MBIC/IUTE/TBHBIX TTPOLIECCOB, UX Pe3YJIbTaTOB, BIaZeTh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS
TpoLIecca M pe3yJsbTaTa pelieHst MaTeMaTHIeCKo 3a/1auy;

Tpe/IBUZIETh TPYAHOCTH, KOTOPble MOTYT BO3HMKHYTh TIDH peILleHWH 3a/jaud, BHOCHTb
KOPPEKTHBBI B /IeSITE/TbHOCTh HA OCHOBE HOBBIX 00OCTOSITE/BCTB, AAHHBIX, HAWZEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OL|eHMBaTh COOTBETCTBHE pe3y/bTaTa e/ ¥ YCJIOBUSM, OOBSCHITh TIPUUMHBI JOCTKEHHS
WIM HeJOCTKEHUs] pe3y/bTaTOB [eSTe/IbHOCTH, HaXOJWThb OMIMOKY, [aBaTh OLIEHKY
NIPUOOPETEHHOMY OITBITY.

CoBMecTHaA iesATe/TbHOCTh:

TIOHUMATh ¥ WCIO/Ib30BaTh MPerMYIecTBa KOMaHJHON ¥ MHAWBUAYaNbHON paboThI MpH
pelieHur yuyeOHBIX 3a/jau, TPUHUMATh 1[eJlb COBMECTHOW /IeSITe/IbHOCTH, TUIAaHUPOBATb
OpraHu3ali0 COBMECTHON pPabOThI, pacripeie/iaiTh BUABI PabOT, JOrOBapvBaThCs, 00CYXKAATh
TIPOL[eCC U pe3yJbTaT paboThl, 0600111aTh MHEHUS HECKOJTBKUX JIFO/IeH;

y4aCTBOBaTh B TPYIIOBBIX Gopmax paboTel (00CyxmeHHs, 0OMeH MHEeHHH, «MO3TOBbIE
IITYPMbI» Y UHBIE), BBITIO/IHSITH CBOKO YaCTh PA0OTHI M KOOPAWHUPOBATEL CBOM JIEHCTBUS C IPYTUMHU
yjleHaMM KOMaH/Ibl, OIIeHMBATh KAuecTBO CBOEro BK/IaZia B OOIMIMI TIPOAYKT 1O KPUTEPHSM,
copMyTMPOBaHHBIM yUaCTHUKAMH B3aMMO/[€HCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K koniy obyuenus B 10 Kjacce oOydaroluiicsi MOMYUYUT CreAyroIre IipeJMeTHbIe
pe3y/bTaThl 10 OTJE/NLHBIM TeMaM pabouyeli MporpamMMbl yueOHOTO Kypca «Asrebpa v Hayasa
MaTeMaTUUeCcKOro aHa/lin3ax:

Yuc/ia ¥ BBIYUC/TICHUA:

CcBOOOJHO OrepypoBaTh MOHATHSIMU: pallMOHATbHOe UnCIio, beCKOHeuHasi repuondeckast
JIpo0b, TIPOIIEHTHI, WpPpAIMOHA/JILHOE YHMC/I0, MHOXKECTBA pAIlMOHATBHBIX WM /I€HCTBUTETbHBIX
yuces1, MOAY/Ib 1eHCTBUTENBHOIO YNC/Ia;

TIPUMEHSITh [POOU 1 TIPOTIEHTHI J1sl PellleHHst PUK/IAZHbBIX 3a/jau U3 Pa3/IMYHbIX OTpac/ieu
3HaHWM U peaTbHOM >KU3HWU;

TIPUMEHSITh TIPUO/IKEHHBIE BBIUMC/IEHUS], TPaBWIa OKPYTJIeHUs, TIPUKUIKY W OLIEHKY
pe3yJ/ibTaTa BbIUMCIEHUM;



CBOOO/IHO OIEpUpPOBAaTh TIOHSTHEM: CTeleHb C IieJIbIM TI0Ka3aTesneM, HCI0/Ib30BaTh
NoJXoAsAIIyI0 (OpMy 3amMcy JIeHCTBUTeNbHBIX UWCeN /IS pelleHUs MPaKTUUeCKUX 3ajau U
Tipe/iCTaB/IeHNs [JAHHBIX;

cBOOO/HO OTIepUpoBaTh MOHSATHEM: apuMeTUUeCKU KOPeHb HaTypabHOM CTereHy;

CBOOO/IHO OTIepPHPOBATH MOHATHEM: CTeIeHb C PalMOHA/IBHBIM [T0Ka3aTesieMm;

CcBOOOJHO OIepupoBaTh TOHSATHSIMU: JiorapudM UKC/Ia, JAeCATUUHble W HaTypajbHbIe
norapudmsi;

CcBOOOJHO OIepUpOoBaTh TOHSTUSIMU: CHUHYC, KOCHHYC, TaHT'€HC, KOTAHTe€HC UKCIOBOTrO
apryMeHTa;

OTepUpOBaTh MOHITUSAMH: aPKCHHYC, apKKOCUHYC U apKTaHT'eHC UYKCI0BOr0 apryMeHTa.

YpaBHeHNs 1 HepaBeHCTBA:

cBOOO/JHO OTIepHUPOBaTh MOHATUSMU: TOX/ECTBO, YpaBHeHWe, HepaBeHCTBO, PABHOCU/IbHbIE
ypaBHEeHUs ¥ YpaBHeHHsI-CJIe/ICTBUS], pAaBHOCU/IbHbIe HEpaBeHCTBa;

NIPUMEHSITh pa3/iMyHble MeTO/bl pelleHUsl paLMOHaNbHbIX U JIPOOHO-paljMOHaIbHBIX
ypaBHEHWI, IPUMEHSTb MeTO/, MHTepPBaJIOB /i/1s pellieHUs] HePaBeHCTB;

CBOOOJHO OMepUpOBaTh MOHATUSMH: MHOTOUYIEH OT OZHOM TlepeMeHHOM, MHOTOusIeH C
Lje/IbIMU K03(rLieHTaMi, KOPHU MHOTOUJ/IeHa, IPUMEHSITh JleJieHre MHOTOu/ieHa Ha MHOTO4J/IeH
C ocTaTkoM, TeopeMy be3sy u Teopemy Buerta f14 peluenus 3azau;

CBOOO/HO OMEpUpoBaTh TMOHATUSMH: CHCTeMa JIMHEHHBIX ypaBHEHWI, MaTpulia,
oripeie/IuTe/Ib MaTpullbl 2 X 2 W ero reoMeTpuUUecKHWil CMBIC/I, WCII0/Ib30BaTh CBOWCTBA
orpefieiuTesNis 2 X 2 771 BBIYMC/IEHUs] ero 3HaueHusi, IPUMEHSIThb OTpejle/IuTeNn /ISl PeLleHus
CUCTeMbl JIMHENHBIX ypaBHEHWM, MOJeJIMpOBaTh peajibHble CUTYaldd C TOMOILBI0 CHUCTEMBI
JIVHEMHBIX ypaBHEHWM, UCC/Ie0BaTb IIOCTPOEHHble MOJeNd C TIOMOLbI0 MaTpul] |
oripe/iesiiTesiel, UHTepIPeTUPOBATh TOyUYeHHBIN pe3y/bTar;

WCTIO/Tb30BaTh CBOWCTBA JIEMCTBUI C KOPHSMHU /IJ1s1 IPeo0pa30BaHUsl BIPAa)KEeHUH;

BBIMOJIHATE ~ 1TpeoOpa3oBaHUsi UMC/IOBBIX  BBID&KEHWM, COfepKallliX CTereHu C
paLMOHa/IbHBIM [T0Ka3aTesiem;

WCTIOMb30BaTh  CBOWMCTBA JIorapudMoB [ijis  mpeoOpa3oBaHUs  JiorapuMUUeCcKUx
BbIDa)KeHUH;

CcBOOOJHO  OrepupoBaTh  TOHATHSIMU:  HppaljMOHa/bHble,  TIOKa3aTe/lbHble U
norapupmMHUUecKre ypaBHeHHs, HAXOUTb UX DelleHHsl C MOMOILbI0 PaBHOCH/IBHBIX NIepexo/ioB
WM OCYIL[eCTBJIsIsSl IPOBEPKY KOPHeii;

NPUMEHSITh ~ OCHOBHBbIe ~ TPUTOHOMeTpHuUeckre  ¢GopMysbl A mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BbIPayKeHUI;

CBOOOZIHO OMeEepUpOBaTh TMOHSTHEM: TPUTOHOMETPUYEeCKOe ypaBHEHWe, TIPUMEHSITh
Heobxo/iuMble GOPMYJIbI [I/Is pellieHUs] OCHOBHBIX THUTIOB TPUTOHOMETPUYECKUX YPaBHEeHUH;

MOZIe/IMPOBaTh peajibHble CHUTyalldd Ha S3bIKe aireOpbl, COCTAB/ATh BBIPAKEHHS,
ypaBHeHUsl, HepaBeHCTBa I10 YCJIOBMIO 3a/jaud, WCC/Ie[oBaTb IIOCTPOEHHble MOJeIU C
WICTI0/Tb30BaHMEM arlapaTa aareOphl.

®yHknuu U rpadpuku:

CBOOO/IHO OIepUpOBaTh TOHATUSMH: (PYHKIMS, CriocoObl 3afaHus (GYHKIWH, B3aWMHO
obpaTtHble (QYHKIMM, KOMIO3ULUA (GYHKUWN, rpaduK (QYHKLUH, BBINOJHATH 3/eMeHTapHbIe
nipeobpa3oBaHus rpaGUKoOB (HYHKIUH;

CcBOOOJHO OIepupoBaTh TIOHSATHSIMU: 00J1aCTb OTpe/ie/ieHHsT ¥ MHOXeCTBO 3HaueHUi
GyHKUMY, HYy/M QYHKLMH, TPOMEXXYTKH 3HAKOIIOCTOSIHCTBA;

CcBOOOJHO OrepyupoBaTh TOHATHSIMU: UETHble W HeuéTHble (YHKLWHW, TepUoAuYecKue
(GYHKUMM, TIPOMEXYTKM MOHOTOHHOCTH (PYHKL[MM, MaKCUMyMbl KW MHHUMYMBbI (YHKLIMY,
HauboJibIllee U HaMMeHblilee 3HaueHre QYHKLIMU Ha TIPOMEXKYTKe;

CBOOO/IHO OIEepUpOBaTh TOHSATHSMH: CTeleHHass (QYHKOUsS C HaTypaJbHBIM U LieJIbIM
rokasaresieM, rpaduK CTereHHOM (YHKLUWU C HaTypajJbHBIM U LeJIbIM TOKa3aresieM, Tpapuk
KOPHSI N-01 CTereH! Kak (yHKIMK 00paTHOM CTeTleHH C HaTypasibHBIM T0Ka3aTesieMm;



OTIepUpPOBATh TOHATHSMU: JIMHeWHas, KBa/ipaTUuHasi W [poOHO-1vHeliHas (yHKLWH,
BBITIOJIHSTh 3/IeMEeHTapHOe MCC/IeIoBaHKe U MOCTPOeHHe UX rpadrKOB,;

CBOOO/IHO OTIepHpPOBATh TOHATHSIMM: TOKa3aTesibHas U Jjiorapudmuueckas GpyHKIWH, WX
CBOMCTBA U TpaMKH, UCTIOIb30BaTh UX TPAQUKH JJisl PellieHrsl ypaBHeHWH;

CBOOO/IHO OTIepUpOBaTh TOHSATHSMH: TPUTOHOMETPUYECKas OKPY)KHOCTh, OTpeieieHre
TPUTOHOMEeTPUUYECKUX (PYHKLIMH UHMCIOBOTO apryMeHTa;

VCT0/b30BaTh rpaduky (QyHKLMKA [/ MCCeloBaHUsl MPOLIeCCOB U 3aBUCUMOCTEH TpU
pellleHWy 3ajiau M3 ApYruxX yueOHBIX TpeAMeTOB U peajbHOM >KW3HHW, BbIpakaTh (oOpMysiaMu
3aBHCUMOCTH MeX/ly BeJIMUMHAMU;

Hauasa MaTeMaTHYeCKOro aHa/iM3a:

CBOOO/IHO OTEepUpOBaTh TOHSATHSAMH: apudMeTHyecKasi U reoMeTpudeckasi MpOTpecCHs,
HeckoHeuHO yObIBaroIIjasi TeoMeTpUUecKasi POrpeccus, JIMHENHbIM U SKCITOHeHIUaIbHBINA POCT,
(dopMya Cl0XKHBIX MPOLIEHTOB, UMETh Tpe/iCTaB/eHre O KOHCTaHTe;

WCTI0/Tb30BaTh MPOrPeCCUH [Jisl PellleHHs pealbHbIX 3a/iay MPUK/IaZHOTO XapaKTepa;

CBOOOZHO  OMepupoBaTh  TOHSATHSMHU:  TIOC/IeIOBATENBbHOCTh,  CIOCOOBI  3a/laHUS
Toc/ie/joBaTeIbHOCTeH, MOHOTOHHbIE U OTpaHUYeHHbIe 110C/Iel0BaTe/IbHOCTH, TOHUMAaTh OCHOBBI
3apO’KZeHUs] MaTeMaTUYeCKOTO aHa/M3a Kak aHam3a 0eCKOHeUHO MaJlbX;

CcBOOOJHO OTepUpoBaTh TOHSTUSIMU: HeTpepbiBHbIe (YHKLIMM, TOYKU pa3pbiBa rpaduka
(bYyHKI[MM, aCUMIITOTHI rpaduKa GyHKIUY;

CcBOOOJHO oOrepupoBaTh TMOHSATHEeM: (GYHKLMs, HerpepbiBHas Ha OTpe3Ke, TPUMEHSTh
CBOMCTBA HEIPePbIBHBIX (PYHKLMI [/1s pelleHus 3a/iay;

CcBOOOJHO OMepupoBaTh TIOHATUSIMU: TiepBasi M BTOpas TPOW3BOJHbIE (YHKLIWY,
KacaresbHasi K rpauKy (pyHKLINU;

BBIUMCJISIT TTPOM3BO/IHbIE CYyMMBI, TIPOU3BE/IeHUs], YaCTHOTO ¥ KOMIO3ULIMU JBYX (DYHKLIUH,
3HaTh MPOM3BO/HbIE 37IeMeHTapHbIX (DYHKLMIA;

WCTI0/Tb30BaTh reOMeTpUYeCKUd U U3NUeCKrii CMBIC/T POM3BOAHOM [I/isl pellieHus 3a/iau.

MHo)XecTBa M JIOTHKa:

cBOOO/JHO OTIepUpOBaTh MOHATUSMHU: MHOXXECTBO, OTlepaLiiy HaJj MHO>KeCTBaMU;

VICTI0/Tb30BaTh TEOPETUKO-MHOXKeCTBEHHBIH ammapart /Jisl OMCaHuUs peasibHbIX MIPOLIeCCOB 1
sIBJIEHUM, TIPU pellieHuH 3a/jau U3 IPYTuX yueOHBIX MpeMeTOB;

CBOOO/IHO OTepUpoBaTh TOHSATHSMH: OIpe/ie/ieHre, TeopeMa, ypaBHeHHe-ClIefCTBUe,
CBOMCTBO MaTeMaTH4eCKOro O0O0beKTa, [0Ka3aTe/lbCTBO, PaBHOCU/bHbIE YDaBHEHUS WU
HepaBeHCTBa.

K xonuy obyuenuss B 11 ksacce oOyuaromMHCs TONYUUT C/IeAYIOIIUe TpeJMeTHbIe
pe3y/bTaThl 10 OTAe/JbLHBIM TeMaM pabouyeli MporpamMMbl yueOHOTO Kypca «Asrebpa v Hayasa
MaTeMaTH4ecKoro aHaau3ar:

Ymuc/ia 1 BbIYUC/IeHHSA:

CcBOOOJHO oOmepupoBaTh TIOHSATUSIMU: HaTypaJbHOe U 1jeJioe  UYKCI0, MHOXKecTBa
HaTypa/bHbIX U L|e/IbIX YUCeJl, UCII0/Ib30BaTh NPU3HAKU JenuMocTtH Lenbix yucen, HO/I v HOK
HaTypasbHbIX YKCes [Jisl PellieHusi 3a/iay, IPUMeHsITh anropuTM EBknja;

CBOOO/IHO OTIEpUPOBATH MOHSATHEM OCTaTKa 110 MO/YJIFO, 3alIMChIBaTh HAaTypasibHbIe YKCIa B
Pa3/IMYHBIX MO3UL[MOHHBIX CUCTEMAax CUMCIIeHUST;

CBOOO/IHO OTIepUpOBaTh MOHATUSIMU: KOMILJIEKCHOE UKCI0 M MHOXKECTBO KOMITIEKCHBIX
yuces, TpeJCTaB/sATh KOMILJIEKCHbIE UKc/ia B anrebpanueckoil ¥ TpUrOHOMeTpUueckor dopme,
BBITIOJIHATE aprMeTryecKre orepalyi C HUIMHU 1 M300pa’kaTh Ha KOOPJMUHATHOM TIOCKOCTH.

YpaBHeHusI 1 HepaBeHCTBA:

CcBOOOZHO  OmMepwpoBaTh  TOHATHSIMHM:  WppalOHajbHBIe,  TIOKa3aTe/lbHble |
norapudmMUUecKre HepaBeHCTBa, HaXO/IUTh UX PelleHusi C TOMOILbI0 PABHOCU/TBHBIX 11€PeX0/I0B;

OCYIIeCTB/ISATH OTOOP KOPHEell NPH pellieHnH TPUTOHOMEeTPUYEeCKOTO YPaBHEHHST;

CcBOOOJHO oOmepupoBaTh TIOHSITUEM TPUTOHOMETPHUUECKOe HepaBeHCTBO, TIPUMEHSITh
HeoOxoArMbIe GOPMYJIBI [/ PEIIeHHUs] OCHOBHBIX THUTIOB TPUTOHOMETPHUUECKUX HEPaBeHCTB;



CBOOO/JJHO OTIepUpPOBaTh TIOHATHUSIMH: CUCTeMa M COBOKYITHOCTh YPaBHEHHWI U HEPaBEHCTB,
PaBHOCH/IbHbIE CUCTEMBI U CUCTEMBI-C/Ie/ICTBUS, HAXOUTh PeLLeHUs] CUCTEMbI U COBOKYITHOCTEN
pallMOHaNbHbIX, WPPALMOHANbHBIX, T[I0Ka3aTe/JbHbIX U JIOTapUPMUUECKUX YpaBHEHUM U
HEpaBeHCTB;

pelliaTh paljMOHa/bHble, Uppal[MOHa/bHbIe, T[l0Ka3aTesbHble, JjorapudMuueckie u
TPUTOHOMEeTPUUEeCKHe ypaBHEHHSI U HepaBeHCTBa, Co/iep Kalliie MOy Y TlapaMeTphl;

MIPUMEeHSITh TpacdruecKre MeTO/Ibl [i/Isl pellieHusl YpaBHeHUI ¥ HepaBeHCTB, a TakyKe 3a/1ay C
rapaMeTpamy;

MO/Ie/IMPOBaTh peajibHble CUTYyal[u Ha s3bIKe anreOpbl, COCTABJ/ATh BbIPAXKEHUS,
ypPaBHEeHHUs1, HepaBeHCTBa U UX CUCTEMBI 110 YCJIOBUIO 3a/lauu, UCC/e/l0BaTh IOCTPOEHHbIE MO N
C UCTI0/Th30BAHMEM arllapara ajareOpbl, MHTEPIPETUPOBATh TIOTyYeHHbBIN pe3yJIbTaT.

®DyHKIUM ¥ rpaduku:

CTPOUTH IpaUKu KOMIO3ULIMK (GYHKI[MI C TIOMOIIbIO 3/IeME@HTapHOTO UCC/efOBaHUS U
CBOMCTB KOMITO3WLMU /IBYX (DYHKLIUA;

CTPOUTh reoMeTpruyeckrie 00pa3bl YpPaBHEHUH U HEPAaBEHCTB Ha KOOPUHATHOW TUIOCKOCTH;

CcBOOO/JHO OTIepUPOBaTh MOHATUAMU: TPAPUKU TPUTOHOMETPUUECKUX (HYHKLIWH;

MIPUMEeHSITb QYHKLWH /1J1 MO/Ie/TMPOBaHUsI U UCC/ie/IoBaHUs peasibHbIX MPOLIeCCOB.

Hauaia MaTeMaTH4eCcKOro aHa/m3a:

WCII0/Ib30BaTh TPOU3BOJHYIO [jIsi MCC/ie[oBaHUS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO/IUTh HaUOO/IbIlIee ¥ HAUMEHbIIIee 3HaueHHs! (PYHKIUKM HeTIPePLIBHOM Ha OTPe3KE;

VICTI0/Ib30BaTh MPOU3BOJHYIO /ISl HAXOXKAEHUsI HaW/Iyudllero pelleHrsl B MPUK/IaJHbIX, B
TOM UHWC/Ie COLMa/JbHO-9KOHOMMUUECKUX, 3ajiauax, [jisi orpefie/ieHUs CKOPOCTH U YCKOpeHUsi
ripoiiecca, 3alaHHOro (popMyJiol Unu rpaukom;

CBOOO/JHO OTEPUPOBATH MOHATUSIMU: TIepBOOOpa3Hasi, OTnpeZie/IEHHbIN UHTEeTpasl, HAXOJUTh
nepBooOpasHble 371eMeHTapHbIX (YHKLMNA W BBIYMCIATL MHTerpan 1o ¢opmyse HbroToHa-
JleOHu1Ia;

HaXO/IUTh TJIOIIA U TJIOCKUX (UTYp U 00BEMBI T C TIOMOLIbI0 UHTeTpaia;

MMeTh TIpe/iCTaB/eHde O MaTeMaTUYeCcKOM MO/ieIMPOBAaHUM Ha TIpUMepe COCTaBJieHUs
nvddepeHIMaIbHBIX YPaBHEHUH;

pelliaTh TIPUK/a/HbIe 3aJlaud, B TOM UHC/Ie COLMabHO-9KOHOMUYECKOro U (hH3UuecKoro
XapakTepa, CpeiIcCTBAMU MaTeMaTHUUeCKOro aHa/ln3a.

TEMATHNYECKOE INTAHUPOBAHUE
10 KJIACC

KosmuecTBo uacoB O/1eKTpPOHHBbIE
(uudpossbie)
o0pa3oBaTe/IbH
ble pecypchl

Ne HaumMmeHnoBanue

n/ pa3fie/ioB U TeEM Bcer Konrtpobuel | IIpakTHueckH
I NnporpaMmsbI () e paboTsbI e padoTbI

MHOXecCTBo
JIeCTBUTE/IbHBIX
yucesl.
MHorou/ieHsI.

1 PaiyioHanbHbIe 24 1
ypaBHEHUS U
HepaBeHCTBa.
CucTemMbl THHEMHBIX
ypaBHeHUH

2 DYHKLUU U 12 1
rpaduKu.




CrenieHHasi PyHKLUsS
C LIe/IbIM
TrioKa3aresem

ApudmeTtnueckuii
KOpeHb N-0M
CTereHM.
MppanyoHansHbie
ypaBHeHUs

15 1

IToka3zaTenbHas
byHKLYS.
IToka3aTenbHbIE
ypaBHeHUsI

10 1

Jlorapudmuueckas
byHKLMS.
Jlorapudmuueckue
ypaBHEeHUSI

18 1

TpuroHomeTpruueck
vie BbIpayKeHUs U
ypaBHEHUsI

22 1

ITocnemoBaTenbHOCT
Y Y TIPOrpeccuu

10 1

HernpepsiBHble

byHKIMM.
[IpousBogHas

20 1

[ToBTOpEHME,
0bo011ieHMe,
CUCTeMaTH3als
3HaHUU

OBLIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

136 10

11 K/ITACC

Ne
n/
n

HaumMmeHnoBanue
pa3fesioB U TeM
NporpamMmsbI

KoiuuecTBO 4acoB

Bcer | KoHTpO/IBLH
() ble paboThI

ITIpakTHyeck
ue padoTsbI

J/IeKTPOHHbIE
(udposbie)
o0pa3oBaTe/IbH
ble pecypchl

WccnegoBanue
byHKUM C
TMOMOLLBIO
TIPOX3BOJHOU

22 1

[TepBooOpa3Has u
WHTerpasl

12 1

I'paduku
TPUTOHOMETPHUYECK
UX QyHKLIUN.
TpuroHomeTpuueck

14 1




e HEPABEHCTBA

VppatrioHanbHbIe,
TIOKa3aTe/ibHbIe U
norapupmMuuecKue
HepaBeHCTBA

24

KowmrmiekcHiie
yuciaa

10

HatypanbHbie u
L{e/Ible yucia

10

Cucremsl
palMoHaNbHBbIX,
MppalMOHaTbHBIX
roKasaTesbHbIX U
JlorapupmMuuecKux
ypaBHeHUN

12

3agauu C

16

rapaMeTpamu

3HAHUU

[ToBTOpEHME,
0bo0111eHMe,
CcUCTeMaTH3aLus

16 2

OBLIEE KOJIMYECTBO

YACOB IIO
[TPOI'PAMME

136 10 0

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJ/IbHOU ITPOTI'PAMMBI

10 K/TACC
Kop, .
npoBepsIeMoro IIpoBepsiembIe NpeMeTHbIe Pe3y/IbTaThl 0CBOEHHS OCHOBHOMH
pesybTaTa o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/Hero o01ero o0pa3oBaHus
1 Yucia U BBIYUCTIEHUS
11 OnepupoBaTh MOHATHSIMU: Ppal[UOHAJILHOE W JeMCTBUTE/NLHOE UHCIIO,
' 0OBIKHOBEHHAsl U ZIeCITUUHast P00k, IMPOIEHTHI
19 BB‘IJHOIIHHTI: apudMeTHUeCKrWe  Orepalydd C  paluoHa/JIbHBIMU U
JIeMCTBUTE/IbHBIMU UHC/IaAMHU
13 BbIMOMHATL ~ TIPUO/IMIKEHHBIE  BBIUMC/IEHUS,  WCIIOJB3YS TpaBu/ia
OKDYTJIEHUS], [IeJIaTh MPUKHU/IKY U OIIeHKY pe3yJibTaTa BEIUNC/IEHUH
OnepupoBaTh MOHATHUSIMH: CTeTIeHb C I1eJIbIM TI0Ka3aTesieM, CTaHZapTHast
14 dopma 3anmucH 1eHCTBUTENILHOTO UMC/Ia, KOPeHb HaTypa/bHOW CTEeTeHM;
' WCTI0/Tb30BaTh TIOAXO/SAIIYI0 (DOPMY 3aIlTUCH JeMCTBUTEILHBIX UHCesT JIJIst
pellieHyst TPAaKTUUYeCKUX 3a/1a4 Y TIPeZICTaB/IeHHsT IaHHBIX
1.5 OnepupoBaTh TOHSATUSAMM: CHUHYC, KOCUHYC W TaHTEHC IPOH3BO/ILHOTO

yI7a; WCII0J/Ib30BaTh 3alllCh ITTPOM3BOJILHOTO yIJia yepe3 oOpaTHbIe




TPUTrOHOMeTpUUecKre QyHKLUU

2 YpaBHeHHsI U HepaBeHCTBa
OrnepupoBaTh MOHATUSIMU: TOXAECTBO, YpaBHeHUe, HePAaBeHCTBO, LieJioe,
2.1 paLoHa/IbLHOe, MppalyoHaJbLHOe ypaBHeHuUe, HepaBeHCTBO,
TPUTOHOMETPUUECKOe YpaBHeHHe
29 BboITIo/THSATE TTpeoOpa30BaHust TPUTOHOMETPHUUECKUX BbIDAa’KeHHUH 1 peliaTh
) TPUTOHOMETPUUEeCKHe YpaBHeHUsI
BbImonHATE Tpeobpa3oBaHus 1e/IbIX, PAlMOHABHBIX U UPPaIMOHATbHBIX
2.3 BLIDKEHWM U pelllaTh OCHOBHBbIE TWIIbI IIe/IbIX, pal[MOHATBHBIX W
VppaLMOHA/IbHBIX YPaBHEHUM 1 HePABEHCTB
24 [IpumeHsSITH ypaBHEHUS U HepaBeHCTBA i pelleHUs] MaTeMaTUuecKux
) 3a/1a4 U 3a/1a4 U3 pa3/TMuHbIX 06/1acTell HayKH M peaibHOM >KU3HU
MogenvpoBaTh peajibHble CUTyallUM Ha sI3bIKe anreOpbl, COCTaBMSTH
2.5 BbID@)KEHUSsI, ypaBHeHUsl, HEpaBeHCTBA M0 YC/IOBUIO 3a/lauM, UCC/Ie/|0BaTh
MOCTPOEHHbIE MOJIeJIM C UCITO/Ib30BaHUEM arrapara ajareopsl
3 @DYHKIMU U TpaUKU
OmnepupoBaTh MOHATHUSAMU: (DYHKIIMS, CTTIOCOOBI 3a/1aHus1 PyHKIIMH, 06/1aCTh
3.1 oripefie/ieHUs U MHOXXeCTBO 3HaueHWH (yHKLUM, Tpapuk (QyHKLUH,
B3aMMHO 0OpaTHbIe PYHKIMU
3 OmnepupoBaTh TOHATUSIMH: UETHOCTh W HEUETHOCTb (YHKLUH, HYIH
) (GYHKI[MH, IPOME)KYTKH 3HAKOTIOCTOSIHCTBA
3.3 Wcnonb3oBath rpadvkul PyHKLWMN [Jis pellieHusi ypaBHeHU
34 Crpouts M uuTaTh TrpapuKd JUHEWHOW (QYHKLUM, KBaJpPaTUUHOU
) (yHKLMM, CTerleHHOW (DYHKIIMM C 11eJIbIM MoKa3aTesieM
Wcnonb3oBath rpaduku ¢GyHKLUMM A1 WCCAe0BaHUSI TPOLIECCOB U
35 3aBUCHUMOCTEH TPU DeIeHrHU 3ajiau U3 JPYTUX y4ueOHBIX TIPEJMETOB U
) peaslbHOM ’KW3HHW, BbIpa)KaTb (OpPMy/JaMM  3aBUCUMOCTU  MEXAY
BeJIMUMHAMU
4 Hauasia MaTeMaTHueCcKOro aHaausa
41 OrnepupoBaTh TOHATUSMU: TIOC/E€/0BaTeNbHOCTh, apumMeThueckass u
) reoMeTprUyecKasi Mporpeccuu
OmnepupoBaTh TIOHATUSAMU: OeCKOHeuHO yObIBaroIjasi reoMeTpuuecKas
4.2 nporpeccusi, cymma OeckoHeuHO yObIBaromeii reoMeTpHUUECKOM
TpOrpeccuu
4.3 3a/iaBaTh MOC/Ie/I0BAaTEIbHOCTH Pa3/TMUHBIMH CITIOCO0aMHU
44 Ucrnonb3oBaTh CBOWCTBAa TI0OC/€/I0BAaTe/IbHOCTEM U TIPOTPeccuit st
) pellieHusi peajbHbIX 3a/lau MPUK/IAHOTO XapaKTepa
5 MHOKeCTBa 1 JIOTUKa
5.1 OrnieprpoBaTh NOHATHUSIMU: MHOXKECTBO, Ollepalyy Ha/l MHOXKeCTBaMU
Ncrnonb30BaTh TeOpeTMKO-MHOXKECTBEHHbIN —ammapar [jis  OMUCaHUs
5.2 peasibHBIX MMPOLIECCOB U SIBJIEHUM, TIPY peIlieHnH 3afiau U3 APYTUX yueOHbIX
ripe/IMeTOB
53 OnepupoBaTh  TOHATUSMU:  Ofpefe/ieHUWe, Teopema, C/ie[iCTBUe,

JA0Kad3dTe/JIbCTBO




11 K/TIACC

Ko .
I oﬁltae SeMOL0 IIpoBepsiemble npeAMeTHbIE pe3y/1bTaTbl 0CBOEHUSA OCHOBHOHU
poBep oOpa3oBaTe/IbHON MPOrpaMMbl CpPe/JHero o01iero oo6pa3oBaHus
pe3y/bTaTa
1 Uuncia U BBIYUCTIEeHUS
OrnepupoBaTh MOHATHSMU: HATypaJbHOE, LeJ0e YKUCJIO; HUCIOJIb30BaTh
1.1 MpU3HAKW [eIMMOCTH Le/bIX 4YMCesl, pas3loKeHWe 4Yuc/ia Ha MpOCThble
MHO>KUTEH JI/Is1 PellieHrs 3a/a4
1.2 OrnieprpoBaTth NOHSATHEM: CTelleHb C paljMOHaIbHbIM IT0Ka3aTesieM
13 OrnepupoBaTh MOHATUSIMU: JIOTapU(M UKCIa, JeCITUUHbIe U HaTypaJbHbIe
) norapu@mol
2 YpaBHeHUs1 ¥ HEpaBEHCTBA
[IpuMeHsITH CBOWCTBa CTereHW [ijis TpeoOpa3oBaHUs BbIpaKeHUH,
2.1 OMeprvpoBaTh TOHATUSIMU: IOKa3aTeJbHOEe ypaBHEHHWE U HepaBeHCTBO;
pellaTb OCHOBHbIE TUIIbI ITIOKa3aTelbHbIX YPaBHEHHUH U HEPABEHCTB
BuimonHATe 1peobpa3oBaHusi BBIDAKEHW, CO/leprKallliX JorapugMbl;
2.2 OTIepUpPOBaTh MOHATUSIMU: JIoTapUPMUUECKOoe YpaBHEHNe U HepaBeHCTBO;
pellaTb OCHOBHbIE TUIIbI JIOrapu(MHUYECKUX YPaBHEHU U HEPaBEHCTB
2.3 HaxouTs peltieHys NPOCTENIINX TPUTOHOMETPUYECKMX HEDABEHCTB
OneprpoBaTth MOHATUSIMU: CUCTEMa JIMHEWHBIX YPaBHEHUH U €€ pellleHue;
24 WCIO/Mb30BaTh  CUCTEMY JIMHEMHbIX  ypaBHEHWUM i1l pelleHust
NpaKTUUeCKUX 3a7au
25 Haxogute  pellleHusi MpPOCTEHMIIMX CUCTEM M COBOKYITHOCTEU
) pallvOHa/IbHBIX YPABHEHUM U HEPaBEHCTB
MojenupoBaTh peasibHble CUTyallid Ha $3bIKe aireOpbl, COCTaB/ISThH
2.6 BbID&)KEHMS], YPaBHEHUs], HEPaBeHCTBA M CUCTEMbI 10 YC/IOBUIO 3a/lauM,
HCC/IeloBaTh TIOCTPOEHHbIE MO/IeJU C MCII0/Ib30BaHHMEM arlliapara aareopsbl
3 DYHKIMY U TpaUKU
OmnepupoBaTh TOHATUAMU: TiepuoAuueckass QGYHKIUS, TIPOMEXYTKU
31 MOHOTOHHOCTU (DYHKLIMM, TOUKU 3KCTpeMyMa (YyHKLMH, Haubosibiliee U
’ HauMeHblllee 3HaUeHUsT (PyHKLIMK Ha TPOMEeXKYTKe; UCII0/Ib30BaTh UX IS
rccaefoBaHusi GyHKLIWU, 3a/IaHHOM TpauKkoM
OneprpoBaTh NOHATUAMU: I'PaUKU NOKa3aTenbHOM, TIOrapu(pMUIeCcKon U
3.2 TPUTOHOMETPUYECKUX (YHKI[MM; u300pakaTh WX Ha KOOPAWHATHOMN
TIJIOCKOCTH U MCIT0JIb30BaTh /15l pellieHUs] YypaBHEHU Y HePaBEHCTB
N306pakaTh Ha KOOpPAMHATHOW TUIOCKOCTH TpaduKu  JIMHEMHBIX
3.3 YPaBHEHUM W WCIOAb30BaTb MX [/l PEIleHUs] CUCTeMbl JIMHEUMHBIX
ypaBHeHUM
34 Wcnonb3oBath rpaduku ¢GyHKUUMM A1 WCCAe0BaHUS TPOLIECCOB U
) 3aBUCHMOCTEH U3 IPYTHUX YUeOHBIX AUCIIUATIIMH
4 Hauasia MaTeMaTHueCcKOro aHaausa
OnepupoBaTh TMOHATHSMU: HelpepbiBHAsE (QYHKLMs, T[POU3BOJHAs
4.1 (YHKL[MM; MCIO0Ab30BaTh TeOMETPUYECKUM U (U3WYECKU CMBIC

TIPOM3BO/IHOM /1Sl pellieHusI 3a/jau




40 HaxoguTe  mnpou3BOJHbIe  37eMeHTapHbIX  (YHKLUM, BBIUKCISTH
) TIPOM3BO/IHbIE CYMMBbI, IPOU3Be/IeHUs], YaCTHOTO YHKIMI
Wcrnonb3oBaTh MPOM3BOAHYIO [Ji  WCC/AeNOBaHUS  (PYHKUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh pe3y/bTaThl UCC/Ie[0BaHUs K
TTIOCTPOEHHI0 rpachrKOB
44 Wcrnonb30BaTh MPOU3BOAHYIO i1 HAXOXK/€HUSI HAWIyylllero pelleHus B
) TIPUK/IA/IHbIX, B TOM YHCJ/Ie COLMa/IbHO-9KOHOMHUECKHX, 3a/iauax
45 OnepupoBaTh TIOHSITUSIMU: TiepBoOOpa3Hasi W UWHTerpasa; IOHUMAThb
) reoMeTpUYeCKUM U (PU3NUeCKU CMbIC]T MIHTerpasia
46 Haxomute mepBooOpa3Hble  37eMeHTApHBIX  (DYHKIMMA, BBIUMC/ISATH
) uHTerpan 1o ¢gopmysie HotoToHa — JleiibHUIA
47 PemaTh npuk/aziHble 3a/1auu, B TOM UKC/Ie COLMA/IbHO-3KOHOMHUECKOT0 U
) ¢bu13MuecKOro xapakTepa, CpeJicCTBAMM MaTeMaTHUYeCKOro aHaiu3a

ITPOBEPAEMBIE 3JIEMEHTBI COAEPXAHUSA

10 K/TACC
Ko IIpoBepsieMblii 3/71eMeHT CO/iepP)KaHUsA
1 Uucna ¥ BbIUMCIEeHUS

ParvioHasbHble  uncia. OOBIKHOBEHHble U JeCATHYHble [pOOW, TIPOIIEHTHI,
OeckoHeuHble  MepuoAuuecke  Apobu.  Apudmernyeckue — orepaguud  C

1.1 paLMOHaTBHBIMUA YMC/IaMH, TIpeoOpa30BaHMsl UMC/IOBBIX BhIpaKeHU. [IpumeHeHue
Zpobeli U TIPOLIEHTOB /ISl pellleHurs] TIPUK/IAJHBIX 3aZiau M3 pa3/MyHbIX OTpaciieit
3HaHWHW U peaibHOW JKU3HU
HevicTBUTeNbHbIe  4yKc/a.  PalyoHanbHble W MppalyOHalbHble  UHKC/IA.

1.2 | Apudmernueckue orepaluud C [JJeHCTBUTENIbHBIMA Uuc/aMH. [Ipub/ImKEHHBIe
BbIUMCJIEHUS], IPaBUIA OKPYTJ/IeHUs], TPUKK/KA U OLIeHKA pe3y/ibTaTa BbIUWC/IEeHUN
CrernieHb C 1je/ibIM MOKa3aTesneM. CraHAapTHas ¢dopMma 3arucu JelCTBUTeTbHOTrO

1.3 | uucna. Vicnonb3oBaHve mofxogsiield (popMbl 3anvcy JelCTBUTENbHBIX Urcen [
pelleHus: NPAaKTUYeCKUX 3a/jay U MpeJCTaBAeHUs JaHHbIX

14 ApudmeTtrueckuit KOpEHb HaTypa/bHOU cTerneHU. JlelcTBUS C apupMeTUUeCKUMU
KOPHSIMU HaTypa/IbHOM CTelleH!

15 CHHyC, KOCHMHYC M TaHTeHC UHCI0BOIO aprymeHTta. ApPKCHHYC, apKKOCHHYC,
apKTaHr'eHC YKWCI0BOr0 aprymMeHTa

2 YpaBHeHUsI U HEPABEHCTBA

2.1 ToykecTBa 1 TOXK/IeCTBEeHHbIE TTPeobpa30BaHus

29 [Tpeobpa3oBaHue TPUTrOHOMETPUUECKUX BBID&KEHUM. OcHOBHBIE
TPUTOHOMeTpUUecKHe (HOpPMYJIb

23 YpaBHeHve, KopeHb ypaBHeHUs. HepaBeHCTBO, peleHue HepaBeHCTBa. Metoz
HWHTEpBaJIoB

2.4 PerieHue 11e/1bIX ¥ [POOHO-pAIIMOHA/ILHBIX YPaBHEHU U HEDAaBEHCTB

2.5 PelleHve MppalOHaIbHBIX YPABHEHUY U HEDABEHCTB

2.6 PellleHre TPUrOHOMETPUUECKUX YPABHEHUM

2.7 [IpyMeHeHVe ypaBHEHU M HEPABEHCTB K PELIeHUI0 MaTeMaTHUeCKHX 3a/lau U 3a/a4




13 pPa3/IMYHbIX 00s1acTeil HAayKU U peasibHOM YKU3HU
3 DYHKIMU U TPaUKU
31 OyHkIMs, crocobbl 3azanus GyHKUUU. ['paduk (yHkumyu. B3auMHO oOpaTHBIE
) byHKIMM
39 OO6snacTh ompeziesieHUss W MHOXKECTBO 3HaueHW# GyHkumu. Hym  QyHKImm.
[TpoMe)KyTKM 3HAKOTIOCTOSIHCTBA. YETHBIE U HeUETHBIe (DYHKIUU
33 CreneHHasi GyHKLMS C HaTypa/IbHbIM U 11e/IbIM TT0Ka3aTesieM. Eé cBoiicTBa 1 rpaduk.
CBoiicTBa ¥ rpadvK KOPHS N-0¥ CTeneHn
34 TpuroHomeTpuueckasi OKPY>KHOCTb, OTpe/ie/ieHe TPUTOHOMeTpUUYecKuX (GyHKIMI
YKCJIOBOT'O apryMeHTa
4 Hauasyia MaTemaTHueCcKOro aHauvsa
41 [TocemoBaTenbHOCTH, CHIOCOOBI 3aJjaHUs TIOC/IefoBaTelbHOCTEH. MOHOTOHHbBIE
TOC/1e/10BaTe/IbHOCTH
ApudmeTtnueckass ¥ TeoMeTpUuUecKasi TIPOTpeccMd. beckoHeuHO yObIBaroijas
402 reoMmerpuueckass nporpeccus. Cymma 6GeckoHeyHO yObIBaroljell TeoMeTpUUYecKOou
nporpeccur. PopMmysia CAOKHBIX TPOLIEHTOB. VICHosib30BaHWE TPOrpeccuu Ajist
pelLleHurs peasibHbIX 3a/la4 NPUKJ/IaJHOTO XapakTepa
5 MHoXecCTBa 1 JIOTUKa
MHoXeCcTBO, ormepaluu HaJ, MHOXKecTBaMU. [luarpamMmmbl Oiisiepa — BeHHa.
5.1 [IpyMeHeHre TeOpeTHKO-MHOXXeCTBeHHOrO arirapara /[Jig OIKWCAHUSl peajibHbIX
TIPOLIECCOB U sIBJIEHUH, MPH PeIlleHnH 3a/lau U3 IPYTUX yueOHbBIX MpeMeTOB
5.2 OrnpeyiesieHne, TeopemMa, CJie[ICTBUE, 10Ka3aTe/bCTBO
11 KJTIACC
Kopg ITpoBepsieMbIii 3/IEMEHT COAePKaHHUSA
1 Uucia v BEIYKC/IEHUS
1.1 HarypasnbHble U 1iesible yncaa. ITpu3Haku 1e/IMMOCTH Le/bIX Yyuces
1.2 CreneHb C palMOHaIbHBIM MOKa3arenemM. CBOKCTBA CTENEeHU
1.3 Jlorapudm umcia. [lecaTiuHble U HaTypajibHble J0raprudMbl
2 YpaBHeHMs U HEPABEHCTBA
2.1 [Tpeo6Gpa3oBaHue BbIpaKEHUH, CO/IEPIKAIIUX JIOTapHUGbMBbI
29 [Tpeobpa3oBaHue BbIpaKEHUM, CO/IEPKAIIUX CTETIeHU C parjiOHa/IbHBIM
roKasarejiem
2.3 [IpriMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zartesibHbIe YpaBHEHWS U HEDABEHCTBA
2.5 JlorapudmMuueckre ypaBHeHHsI U HepaBeHCTBa
26 Cucrembl nHHveﬁHblx ypaBHteHﬁ. Pelienve Tmipuk/iafHbIX 3a/@a4 C T[OMOLLBIO
CUCTEeMbI JIMHEWHBIX YPaBHEHUU
2.7 CucTteMbl 1 COBOKYMTHOCTH Pal[MOHA/IbHbIX YPAaBHEHUM U HEPAaBEHCTB
28 [IpuMeHeHVe ypaBHEeHUI, CUCTEM M HEPABEHCTB K PelIeHUI0 MaTeMaTUYeCKUX 3a/jau
Y 3a/1a4 U3 pa3UyHbIX 001acTel HaYKU 1 peasibHOM YKU3HU
3 DYHKIMU U TPaQUKU




Oyukuus. I[lepuognueckue ¢yHKUMM. IIpoMeXXyTKM MOHOTOHHOCTH (YHKLMH.

3.1 Makcumymbl 1 MUHAMYMBbI (yHKUMH. Haubosbliee ¥ HauMeHbIllee 3HaueHUe
(YHKL[MU Ha IPOMEKYTKE

3.2 TpuroHomeTtpuueckre GyHKLMH, UX CBOWCTBA U rpauKu

3.3 [TokasarenbHas U norapudmMuyeckasi GyHKLMH, UX CBOWCTBA U rpauKu

3.4 Vicnosib30BaHMe rpaMKOB (PYHKLIM /1J1s1 pelleH!s] ypDaBHEHU U JIMHEMHBIX CUCTEM
Ucnonb3oBanve rpadukoB (YHKLMM JJjis  MCCAe0BaHUS  TIPOLIECCOB U

3.5 3aBUCUMOCTeM, KOTOPble BO3HMKAIOT TPH peLIeHHH 3a7au W3 JIPYTHUX y4yeOHbIX
Tpe/IMETOB U peasbHOM >KHU3HU

4 Hayasia MmaTemMaTHyeckoro aHaamsa

4.1 HenpepriBHble GyHKIMU. MeTo/| MHTEPBa/IOB [i/1sl pellleHrsl HePABEHCTB

4.2 [Tpou3BogHas GyHKUMH. ['eoMeTpruecKri U (U3NYECKHI CMbIC/ TTPOX3BO/JHOU

43 [Tpon3BogHble 3/1eMeHTapHbIX (QyHKUMKA. POpMy/bl HaXOXeHHs MPOU3BOJHOMN
CYMMBI, IPOU3Be/IeHUs] U YaCTHOTO (YHKLIUN
[TprMeHeHre TPOM3BOAHOM K MCCe[OBaHMIO (PYHKL[MI Ha MOHOTOHHOCTb U

4.4 3KCTpemMyMbl. HaxoyxieHre Haubosibllero ¥ HauMeHbIllero 3HaueHust PyHKIUM Ha
OTpe3sKe
ITprMeHeHre MPOU3BOAHOM [J11 HAXOXK/IeHUSI HAWTy4lllero peleHus B IPUK/IaJHbIX

4.5 3ajjauyax, J/s OIpeje/eHus CKOPOCTU IIpoliecca, 3aJaHHOro (opMysod Wau
rpaduKomM

4.6 [TepBooOpa3Hasi. Tabsuila mepBooOpa3HbIX

47 WHTerpan, ero reoMeTpuueckuii U pr3nueckuil CMbIC/I. BelunciieHre uHTerpana mno

dhopmyne HetoToHa — JleliOHUIIa

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHHMA OCHOBHOI OEPA30BATEJ/IbHOM ITIPOT'PAMMBI CPEJTHET' O
OBIIEI'O OBPA3OBAHUSA

Kopg

HpOBEpﬂEMbIe TPEGOBaHI/Iﬂ K MpeagMEeTHbIM pe3y/IbTdTdM 0CBOE€HHUA

NMpoBepsAEMOro | OCHOBHOW 00pa3oBaTe/IbHOM MPOrpPaMMbI CPe/JHEr0 001Iero
TpeOoOBaHUs obpa3oBaHus

BnajmeHvie MeTofamMy J0Ka3aTeslbCTB, aJTOPUTMaMU pellleHUs 3ajau;
ymeHue ¢GOpMYJ/IMpPOBaTh U OINEpPUPOBaTh TOHSTUSMU: OIpefiesieHue,
akCMoOMa, TeopeMma, CJieICTBHe, CBOMCTBO, TIPM3HAK, J/0Ka3aTe/bCTBO,
paBHOCU/IbHBIE (HOPMYJ/IMPOBKY; IPUMEHSITh UX; yMeHue (hOpMyIUpOBaTh
oOpaTHOe ¥ TIPOTHMBOTIONIOXKHOE YTBep)K/eHHe, TIPUBO/UTL TIPUMeEpHI U
KOHTPIIPUMEDHI, UCMO/b30BaTh METOJ] MaTeMaTUueCKOW WHAYKLIWU;
MPOBO/IUThL  JlOKa3aTeslbHble DAacCy)KJeHUsi TIpU pellleHud  3ajady,
OLIeHMBAThb  JIOTUUECKYH TMpaBUIBHOCTb  pacCyKAeHWil; yMeHue
OTIePUPOBATh TIOHSTUSIMU: MHOKECTBO, TIOZMHOXKeCTBO, OIepaLyy Ha[
MHO)KeCTBaMH; YMeHHe WCII0/Ib30BaTb TEeOPETUKO-MHOKeCTBEeHHBIN
amrapar Jijisi OrMcaHusl peasbHbIX TIPOLIeCCOB U SIBJIEHWH U TIPU pellieHn!
3a7lau, B TOM UHC/Ie U3 /IPYyruX Yy4eOHBIX TIPEJAMETOB; yMeHHe
OmepupoBaTh MOHATUSAMU: rpad), CBA3HBIN rpad, AepeBo, LUK/, rpad Ha
TJIOCKOCTH; yMeHWe 3aJjaBaThb U OINHWChIBaTh Tpadbl pa3IUUHLIMU
crocobamu; MCTIOIb30BATh Ipadbl MPH pellieHrH 3a/jau

YMeHHe onepupoBaTh MOHSITUSIMU: HaTypaJbHOE UYKCJ/IO, Liesioe YKCJIO,




CTereHb C Lie/IbIM [10Ka3aTesieM, KOpeHb HaTypa/lbHOU CTeleHU, CTeIeHb C
paLMOHa/IbHBIM MOKa3aTesieM, CTereHb C 1elCTBUTE/IbHBIM [T0Ka3aTesem,
norapu(mM 4mcia, CUHYC, KOCUHYC W TaHIeHC IMPOU3BOJILHOTO UMCIIA,
OCTaTOK MO MOAYJ/II0, PaljMOHa/TbHOe YMCJIO, UPpalLMOHAJbHOE YMCIIO,
MHO’KeCTBa HAaTypa/IbHbIX, LIeJbIX, palMOHAaIbHBIX, [JEeHCTBUTE/bHBIX
yuces; yMEHHe WCMOJIb30BaTh TMPU3HAKK [e/IMMOCTH, HaWMeHbIIUH
o011 ieuTe b ¥ HauMeHblllee 001ijee KpaTHOe, anroputM EBK/uza rpu
pellieHrH 3a/lau; 3HAKOMCTBO C pa3/TMUHbIMU MO3ULIMOHHBIMU CUCTEMaMU
CUMC/EHUs;  YMEHUe  BBINOJIHATHL  BBIUMC/IEHWE  3HayeHUWHd U
npeoOpa3oBaHUsl  BBIDAKEHWH CO CTeMeHIMH U JiorapudmMamw,
npeobpa3oBaHusi  /IpOOHO-pAl[MOHA/NILHBIX  BBID&KEHUM;  yMeHHe
OMepupoBaTh TOHATHSIMU: TIOC/AEe0BaTeNIbHOCTb, apudmeTUuecKas
Mporpeccusi, reoMeTpuyeckasi rporpeccusi, 0ecKoHeuHO YyObIBaroIast
reoMeTpUuecKasi Mporpeccysi; yMeHre 3a/jaBaTh M0C/Iel0BaTe/IbHOCTH, B
TOM 4YMCJIe C TIOMOLLBI0 PEKYPPEHTHBIX (POpPMYJI; YMEHHE ONeprpoBaTh
MOHATHSIMUA: KOMIUJIEKCHOE UHCJIO, COTPSDKEHHBbIE KOMIUIEKCHBIE UMCIIa,
MOJyJIb ¥ apryMeHT KOMILJIEKCHOTO Uuc/ia, (hopMa 3aricy KOMILIEKCHBIX
yucesn (reomMeTpuyeckasi, TPUTOHOMeTpUYecKass U anrebpanueckas);
yMeTb TpPOM3BOJUTH apupMeTHUecKhe JelCTBUS C KOMILIEKCHBIMU
YMC/IaMM; TPUBOJUTH MPUMEPbl UCMO/b30BAHUSI KOMIUIEKCHBIX YHCeJT;
OMepupoBaTh MOHATUSAMU: MaTpULia 2x2 U 3%X3, orpejeauTe/b MaTPULbI,
reOMEeTPUUYeCKUU CMBIC/I OTIpeJeTUTe/Ist

YMeHue OrnepyupoBaTh MOHATUSMU: palfdOHA/IbHbIE, WppPAlMOHATBHBIE,
roka3aTesibHble, CTereHHble, JiorapuMuyeckrie, TPUTOHOMeTPUUYECKHe
ypaBHEHWssT YW HepaBeHCTBA, WX CHCTEMbI; yMeHWe OIepupOBaTh
TIOHATHUSIMU: TOKZECTBO, TOXK/IeCTBEHHOe IpeoOpa3oBaHue, ypaBHeHHe,
HEPaBEeHCTBO, CUCTeMa ypaBHEHWH W HEPAaBEHCTB, PaBHOCHUIBHOCTD
ypaBHEHMI, HepaBeHCTB M CHCTeM; yMeHHUe pellaThb ypaBHEHUS,
HEPAaBEeHCTBA M CUCTEMBI C TIOMOI[bIO PA3/IMYHbIX TPUEMOB; peIlaTh
ypaBHeHUs], HepaBeHCTBAa M CHUCTeMbl C T[lapaMeTpoM; TIPUMEHSTh
ypaBHEeHUsI, HepaBeHCTBA, UX CHUCTEMBI [IJisI PellleHUss MaTeMaTHUeCKUX
3ajiau ¥ 3a/jau U3 pa3/IMuHbIX 00/1acTell HAYKW U peabHOM >KU3HU

YMeHue orepupoBaTh TOHSATHSAMU: (YHKIUS, UETHOCTb (DYHKLUH,
MepUOAUYHOCTh (PYHKLIMU, OTPAHUUEHHOCTb (PYHKLIMHM, MOHOTOHHOCTD
GbyHKLMHM, 3KCTpeMyM (PyHKI[UM, HaruboJsiblllee M HauMeHblllee 3HaYeHust
(yHKI[UM Ha IPOMEXXYTKe, HerpepbiBHAst (PYHKILIMSI, aCUMITTOThI Tpadrka
(dbyHKLMM, TTepBasi U BTopasi TIpou3BoAHas GyHKILIUU, TeOMeTPUUYeCKUN U
¢usnuecknii CMBICTT TIPOW3BOAHOW, TepBoOOpasHasi, OIpe/enEéHHbIHI
WHTerpaja; yMeHHe HaxOAWTb aCMMMTOTHI rpaduka (yHKLIUW; yMeHHe
BBIUUC/ISITh  TIPOM3BOJIHBIE CYMMBI, TIPOM3Be/IeHHs], UYaCTHOTO U
KOMMO3ULMK (YHKLWM, HaXOJWTb ypaBHeHHe KacaTe/lbHOW K rpaduky
(GyHKI[UM; yMeHHe HaXOJWUTb TPOW3BO/HbIe 37eMeHTapHbIX (DYHKIIWIA;
yMeHHe WCII0/Ib30BaTh TPOM3BOJHYIO [/Isl WCC/IefOBaHUS (DYHKIUM,
HaXO/IUTh HaWOO/bIIIMe W HAUMEHbBIIIME 3HaueHWs (YHKIUM; CTPOUTH
rpadMKy MHOTOU/IEHOB C WCTIO/b30BaHKEM arlfapaTta MaTeMaTHueCcKOro
aHa/M3a; MpPUMEHSTb TNPOU3BOJHYIO [/IS1 HAXOXKAEHUs Haulyullero
pellieHUsI B TIPUK/IQAHBIX, B TOM YHCJIe COLMa/IbHO-9KOHOMUUECKUX U
¢du3nUecKrx 3a/jauax; HaXOJWUTh TUIOLIAAN U 00BEMBI (GUTYDP C TIOMOILIIBIO
WHTerpasa; MpUBOAUTL TIPUMepPbl MaTeMaTUYecKoro MOJe/IMPOBaHUs C
TOMOIIBI0 AnddepeHIIranbHbIX YPAaBHEHUM




YMeHHe orepupoBaTh TOHATUSAMU: rpaduK GYyHKLUM, obOpaTHas
byHKIus, KoMmro3ulys (yHKLUHN, JuHeliHass (QYyHKLWs, KBaJpaTUuHas
GbyHKLMS, — palUoHanbHas — (QYHKLWS, cTerieHHass  (DyHKUuS,
TPUTOHOMeTpUYecKrWe (QYHKIMM, OOpaTHble TPUTOHOMETPUYeCKHe
GbyHKLMM, TIOKasaTenbHass M Jjorapudmuueckas (yHKLMH; yMeHue
CTpouTh TpayKK W3yUeHHBbIX (DYHKLWH, BBIIOIHATH MPeoOpa30BaHus
rpauKoB (YHKLMH, UCIIOb30BaTh IpaUKU AJIs1 U3yueHUs NIPOLIeCCoB U
3aBUCUMOCTe, TIPY PeLIeHUH 3a/au W3 JPYruX yueOHBIX MpeJMeTOB U
3a/la4 U3 peasibHOM >KM3HU; BbIpaKaTh (JOpMysIaMH 3aBUCUMOCTU MEXY
Be/IMYMHAMU; UCII0/1b30BaTh CBOMCTBA U rpavKy (PYHKLUI /151 pellieHust
ypaBHeHM, HepaBeHCTB M 3ajlad C IlapameTpamy; Hu300paxaTb Ha
KOOpPJWHATHOM IVIOCKOCTH MHOJKeCTBA pellleHn YpaBHeHUM, HepaBeHCTB
Y UX CUCTEM

YMeHuve pelaTh TeKCTOBble 33flaud pasHbIX TUIIOB (B TOM 4YKC/Ie Ha
TIPOLIEHTBI, O/ U YaCTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBapOB U
yCJIyT, HaJIOTH, 3ailaui 13 00/1acTy yrpaB/ieHns TUYHbIMU U CeMeMHbIMU
(¢mHaHCaMM); COCTaB/ATh BbIp@KEHHs, ypaBHEHMs, HepaBeHCTBAa U MX
CUCTeMBbl 10 YC/IOBUIO 3a/lauM, MCC/Ie/0BaTh IOy4YeHHOe pelleHue U
OLIeHMBAaTh TIPaBAONOA00HOCTh Ppe3y/bTaTOB; YMeHHEe MO/e/TMpPOBaTh
peasbHble CUTyal|UM Ha s3blKe MaTeMaTWKH; COCTaB/IATb BbIPaKEHMS,
yPaBHEHHsl, HepaBeHCTBA W MX CHUCTeMbl II0 YC/IOBUIO 3a/aud,
WCC/IefloBaTh IOCTPOEHHble MOJe/ld C HCIO/Ib30BaHUWEM armmnapaTta
asnreOpbl, MHTEPIPETHPOBATH TOJTyUeHHBIN pe3y/IbTaT

YMeHUe orepupoBaTh MOHATUSIMU: CpefiHee apudMeTHUecKoe, Me/iaHa,
HauOo/bIIIee ¥ HaUMeHbIIlee 3HaUeHUs], pa3Max, JUCTIePCUsl, CTaHJapTHOe
OTK/IOHEHWE YKMC/IOBOTO Habopa; yMeHHe W3BJieKaTh, HHTEPIPETUPOBATh
rH(MOpMalI1Io, TIpe/ICTaBIeHHYO0 B TaO/MMIIax, Ha AUarpaMMax, rpadykax,
OTpa’Karolllyt0 CBOMCTBA peasibHbIX MPOLIECCOB U SBJIEHUI; MPe/ICTaB/ISATh
vHGMOpMAalMI0 C TIOMOIbI0 TabMMIl W AWarpaMM; HCC/IeJoBaTh
CTaTUCTUYEeCKUe JaHHble, B TOM 4YHC/ie C TpuUMeHeHUeM rpaduuecKux
MeTO/IOB U 3/IeEKTPOHHBIX CPe/ICTB; TparuecKu UCcieloBaTb COBMECTHbBIE
HaO/IFOZIeHHsT €  TIOMOIIBI0  JWarpaMM pAacCeWBaHUs U JIMHEHHOU
perpeccuu

YMeHue omnepupoBaTh TIOHATHSIMU: CAyUalHbIA OMBIT M C/ydailiHOoe
COOBITHE, BEPOSITHOCTh CJIyUYAaHHOTO COOBITHS; YMEHHWe BBbIUHCIIAThH
BEPOSITHOCTh C MCIIO/Ib30BaHUeM TpaduuecKux MeTOZOB; TPUMEHSTb
(hopMy/ibl C/IO’KEHUSI U YMHOXKeHHUsI BeposITHOCTel, (opMy/ly TOHOMN
BepoSITHOCTH, (hopmyny bepHy/iH, KOMOMHATOPHBIE (haKThl M POPMYJIBI;
OlLIEHWBAaTh BEPOSITHOCTU peayibHbIX COOBITHUH; yMeHHe OIepupOBaTh
TOHATUSIMM: CJIy4yaiiHasi BeJIMUMHA, pacripefesieHre BepOsSTHOCTEMH,
MaTeMaTUueCcKoe O)KHJaHue, AWCIIePCUs U CTaH[JapTHOe OTK/IOHeHue
ClyyaliHOM Be/IMUMHBI, (GYHKUMW pacripefie/leHUsi W [UIOTHOCTU
pPaBHOMEpHOrO, TI10Ka3aTe/JIbHOTO M HOPMAa/IbHOTO pacripefiesieHUid;
yMeHHe WCII0/Ib30BaTh CBOWMCTBA W3YUYEHHBIX pacrpefie/ieHud  [Jijist
pellieHust 3a7iay; 3HAKOMCTBO C TOHATUSMHU: 3aKOH OOJIBIIIMX YHCe,
MeTOZbl BbIOOPOUHBIX WCC/Ie[OBaHUM; yMeHHe TMPUBOJUTh TMPUMephI
MIPOSIB/IEHUST 3aKOHA OOJBIINX UHCe/N B MPUPOAHBIX U OOIIeCTBEHHBIX
SIBJIEHUSIX; YMeHHe OTlepHUpOBaTh MOHATUSAMU: COUeTaHKe, TlepecTaHOBKa,
YKMC/I0 COUYeTaHWH, UUC/IO TEepPecTaHOBOK; OWMHOM HBIOTOHa; yMmeHHe
TIPUMEHSITh KOMOMHATOPHBIe (DaKThI U pacCyK/IeHUs [Jisl PellleHusl 3a/1ay;




OLleHMBaTb  BEPOSTHOCTU  peabHbIX  COOBITH; COCTaBJISATh
BEPOSITHOCTHYIO MO/JieJIb M HHTEPIIPeTUPOBATh MOJYYeHHbIN pe3y/bTar

YMmeHue onepupoBaTb TMOHATUSIMU: TOYKA, IpsiMasi, IJIOCKOCTb,
NIPOCTPaHCTBO, OTPe30K, JIy4, BeJWYMHA yI/a, I[UIOCKAKA Yrod,
[IBYTPaHHbIA YroJ, TPEXIPAaHHBIM YIO/, CKpellMBaroliyecs IpsMble,
rapasule/IbHOCTb U TepIeHJUKY/ISPHOCTb NPSIMBIX U IJIOCKOCTeH, yros
MeXy TMPSIMBIMM, YIOJl MeXJy IPSIMOM U IIJIOCKOCTBIO, YIOl MeXAY
IJIOCKOCTSIMH, PacCTOsIHHE OT TOUKU ZI0 TJIOCKOCTH, PaCCTOSTHUE MeX[Y
NPSIMBIMH, PaCCTOSIHUE MeXAY IJIOCKOCTSIMHM; YMeHHe MCI0/1b30BaTh NpU
pellleHWH 3a/lay M3y4deHHble (PaKThl M TeOpeMbl [VIAaHUMeTPUH; YMeHHe
OLIeHMBaTh pa3Mepbl O0BEKTOB OKDYJKAlOL[ero Mupa; CTPOUTH
MaTeMaTHUeCKue MO/ C TIOMOLbK) TIeOMeTPUUeCKUX IOHATUN U
BeJIMYMH, PellaTh CBsI3aHHbIe C HUMM MPaKTUYeCcKue 3aiauu
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YMeHHe OrepupoBaTh MOHATUAMU: TUIOL[AAb (GUTYpB, 00BEM GUTYDBHI,
MHOT'OTPaHHUK, TPABU/IbHBIM MHOTOTPAaHHUK, CeYeHWe MHOIOrPaHHHMKA,
KyD, mapasuienenwriesi, Tpu3Ma, Nupamua, (urypa u TMOBEpXHOCTb
BpallleHusi, LWIUH/ADP, KOHYC, 11ap, cdepa, miouaab cdepsl, Miomagb
TOBEPXHOCTH TUPaMH/bl, TIPU3MbI, KOHyCa, LWIHUHApPA, 00bEM Ky0a,
MPSIMOYTO/ILHOTO Tlapasuiesienurnesia, MUpaMUAbl, MPU3MbI, LUIUH/PA,
KOHYyCa, Il1apa, pa3BépTKa IMOBEPXHOCTH, CeUeHUs] KOHyCa U LUIUH/PA,
rnapasse/ibHble OCA W/IM OCHOBaHWIO, CeYyeHWe Ilapa, TUIOCKOCTb,
Kacatoujascs cdepbl, LWIMHAPA, KOHyCa; yMeHHWe CTPOMTb CeueHue
MHOTOTpaHHMKa, M300pa)kaTb MHOTOIPaHHUKH, (PUTYPHI U TTIOBEPXHOCTU
BpalL[eHUs], UX CeUeHHs], B TOM UKCJIe C IOMOILLbIO 3/IeKTPOHHBIX CPE/ICTB;
yMeHHe TIPUMEHSTb CBOMCTBA FeOMeTPUUeCKUX (PUTyp, CaMOCTOSITE/TbHO
(opMyMpoBaTh onpeziesieHNs U3yyaeMbiX (PUTryp, BbIBUTaTh TMIIOTe3bl
0 CBOMCTBax W IMpHU3HaKaxX reoMeTpuueckux (Guryp, 060CHOBBIBATh WU
orpoBepraTb MX; YMeHHe T[IPOBOJWThL KaacCUGHUKaALMI0 QUryp Mo
pa3/IMYHbIM TIpU3HAKAM, BBITIOJHATE HEOOXOAUMBIe OTIOJHUTEeTbHbIE
MIOCTPOEHMUS
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YMeHue OmnepupoBaTh TIOHSTHUSAMW: JBWDKEHHME B IIPOCTPAHCTBe,
Trapasijie/IbHbIl TIepPeH0C, CHMMETpPHsSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOZOOWs, TMOA00HBIE (GUTYphI; YMeEHHe
pacrio3HaBaTh paBHble W TOZOOHBIE (PUTYpBI, B TOM YKC/Ie B TIPUPOJE,
HCKYCCTBE, apXWTEKType; HCIO/b30BaTh T'eOMETPUUECKHE OTHOIIEHHUS
TIPY PELIeHUH 3a/jau; HaXOJUTh TeOMeTPUYeCKHe BeJTMUUHBI (/IMHA, YToJ,
T7I01Ia/b, 00BEM) TIPH PeIIeHrH 3a/1au U3 APYTUX yueOHbIX TIPeJIMETOB U
U3 peasbHOM >KU3HU; YMEHHWEe BBIUMC/IATH T'€OMETPUUECKHE BeTUUHHBI
(auHA, yros, TUIoMmaAb, O0BEM, MJIOM[a/lb TIOBEPXHOCTH), HCIIOJB3YS
u3yueHHble (OPMYJIbI U METO[bI, B TOM UMCJ/IE: TUIOLAJb TTOBEPXHOCTH
MTUpaMK/Ibl, TIPU3MbI, KOHYCa, [IWIMH/pPA, TUIoIIaaAb cdepbl; 00bEéM Kyba,
MPSIMOYTOJILHOTO  TIapasuie/ienuIe/ia, MUPAMU/bI, TPU3MBbI, LWIMHADA,
KOHY(a, 111apa; YMeHHe HaXO/IUThb OTHOIIIEHHe 00bEMOB TIOZI0OHBIX (UTyp
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YMeHue onepupoBaTh NOHATUSIMU: MIPSIMOYTO/IbHAsI CUCTeMa KOOPAUHAT,
BEKTOP, KOOpJMHAThbl TOYKH, KOODJWHAThl BEKTOPA, CyMMa BeKTODOB,
Mpou3BeJieHre BEKTOpPAa Ha UMC/I0, Pa3/iokeHHWe BeKTopa Mo 0asucy,
CKa/isIpHOe Tpou3Be/ieHWe, BEKTOPHOE T[IpOU3BeJieHHe, YIrol MeXAy
BEKTOpaMH; YMeHUe UCMO0/b30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUIs  pellleHWss TeOMeTPHUUeCKHX 3a/[au W 3afiay  JIPYTUX Y4ueOHbIX




rpeaMeTOoB
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YMeHve BbIOMpaTh TOAXOASIIMM MeTOJ [/ pellieHus 3a/auu;
MOHUMaHWe 3HAUMMOCTM MaTeMaTHKU B U3YUYeHWW T[PUPOAHBIX U
00IIleCTBEHHbIX TPOLIECCOB U sIBJIeHUM; yMeHWe Ppaclio3HaBaTh
MIpPOsIB/IeHVe 3aKOHOB MaTeMaTMKHM B HCKYCCTBe, yMeHHe IPUBOJUTH
TpyUMepbl MaTeMaTHYeCKUX OTKPBITUM pPOCCHUWCKOW UM  MHPOBOU
MaTeMaTUYeCKON HayKU

INIEPEYEHD OJIEMEHTOB COJEPXAHWS, IIPOBEPAEMbIX HA EI'3 I10

MATEMATHUKE
Kopg IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUs
1 Uucsia U BBIYUCTIEHUS
1.1 HarypasbHble U 1jesible unciia. [Ipu3Haku e/ IMMOCTH Le/bIX Yucel
12 PauyioHaneHble  uncsia. OOBIKHOBEHHBIE W [IeCATHUHBbIE ApPOOM, TIPOLIEHTHI,
' OecKoHeuHbIe TIepUoInUecKre Apobu
13 Apudmetrueckuit KOpeHb HaTypalbHOU cTerneHU. [lelicTBUSI C apudMeTUUeCKUMU
KODHSIMM HaTypajlbHOW CTeNeHU
14 Crenenb c LienbIM 1oKa3areseM. CTeneHb € paljioHaabHbIM M0Ka3areneM. CBoOMCTBa
CTereHu
15 CHHYC, KOCHHYC W TaHIeHC UYHCIOBOrO0 aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI'eHC YKWC/I0BOr0 apryMeHTa
1.6 Jlorapugwm uucna. [lecaTHyHbIe U HATYpaJIbHbIE JIOraprU(Mbl
[JevicTBuTenbHbIe yncia. ApupMeTndeckre oneparyu C JeMCTBUTeTbHBIMUA YU C/IaMHU.
1.7 [TpubmKEHHBIE BEIUMC/IEHUS], TIPaBU/Ia OKPYT/IeHUs], IPUKU/IKA U OLIeHKa pe3yJbTaTa
BbIUHC/IEHUU
1.8 ITpeobpa3oBaHye BEIpAKEHUH
1.9 KowmriekcHble unciia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Ienble u 1poOHO-paIiOHAIbHBIE YPAaBHEHUS
2.2 VppaupoHanbHbIe YpaBHEHUS
2.3 TpuroHomMeTprUUeCcKue ypaBHEHHUs
2.4 ITokasaresnbHble U lorapupmMuuecKrie ypaBHeHus
2.5 Ienble u IpoOHO-paIOHAIbHBIE HEPAaBeHCTBA
2.6 VppanuoHaibHble HepaBeHCTBa
2.7 [TokasaTtesbHbIe U JJOrapupmMuUyecKrie HepaBeHCTBa
2.8 TpuroHomeTpuyeckue HepaBeHCTBa
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHeHUs, HepaBeHCTBA U CUCTEMBI C IapaMeTpaMu
211 Martpuiia CUCTeMBbI JIMHENMHBIX YpaBHeHUU. OnpesiesIMTe/Ib MaTPHULIbI
3 DYHKIMU U TPaQUKU
31 dynkuus, cnocodbl 3amanus QyHkomu. ['paduk ¢yHKupm. B3anMHO oOpaTHBIE

dbynkuyn. YéTHble U HeuéTHbIe QyHKIMM. [leproauyeckre QyHKLIUU




Ob6nacte ompeziesieHUss W MHOXeCTBO 3HaueHui ¢yHkumd. Hymu  ¢dyHKimu.
39 [TpoMeXXyTKM  3HAKOIOCTOSIHCTBA.  [IpOME@XYTKM  MOHOTOHHOCTA  (DYHKLIMMU.
MakcuMyMbl ¥ MHUHUMYMbI GyHKUMWA. Hawnborblilee ¥ HavMeHblllee 3HaueHHe
(GYHKI[MU Ha IPOME)KYTKe
33 CreneHHasi GyHKIMSI C HaTypaibHBIM U 1]e/IbIM oKa3aTesieM. Eé cBolicTBa u rpaduk.
CpoiicTBa U rpavK KOpHS nN-0M CTelleHu
3.4 TpuroHomeTpuueckue GyHKLWMW, UX CBOMCTBA U rpadyku
3.5 IToka3zaTenbHasi ¥ orapu@muyeckas PyHKI[MH, UX CBOMCTBA U rpadMKu
36 Touku paspeiBa. AcuMnOToThl rpadukoB ¢yHKUMW. CBolicTBa  GYHKLUM,
HerpepbIBHbIX Ha OTPe3Ke
3.7 [TocnegoBaTelbHOCTH, CIOCOOBI 3a/IaHUS TTOC/IeJOBAaTe/TbHOCTEH
3.8 ApubmeTrueckasi U reoMeTpuueckas mporpeccui. @opMysia C/10)KHBIX MPOIIEHTOB
4 Hauasia MaTeMaTHueckoro aHaaunsa
4.1 ITpousBogHasi pyHKimK. [Ipor3Bo/iHbIE 5/1eMeHTapHBIX (PYHKIMI
[IpyMeHeHre TMPOM3BOJHOM K WCC/IeJOBaHUI0 (YHKLMA Ha MOHOTOHHOCTb W
4.2 9KCTpeMyMbl. HaxoskzieHre HauOO/bIllero ¥ HauMeHblero 3HaueHWs (GyHKIMM Ha
OTpe3Ke
4.3 ITepBoobOpa3Has. ViHTerpan
5 MHoXecTBa 1 JIOTMKa
5.1 MHO0XXeCTBO, orepaljuu HaJi MHO)KecTBaMM. [Juarpammel Ditiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB ¥ cTaTUCTHKA
6.1 OrnvcaresibHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaToprka
7 I'eomeTpus
7.1 DuUrypsl Ha MJIOCKOCTU
7.2 IIpsiMble U IJIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tesa ¥ MOBepPXHOCTU BpalljeHUs
7.5 KoopauHaThl U BeKTOPEI

Yueonslii Kypc «['eomeTpusi» (yryy0/ieHHbIH YPOBEHB).

INIOACHUTEJIbBHASA 3AITMCKA

CeomeTpusi sBAsieTCs: OAHUM W3 0a30BBIX KypCOB Ha YpPOBHe cpejHero oOIero
oOpa3oBaHus, TakK Kak o0ecrieuyrBaeT BO3MOXXHOCTb W3yUeHUs! JUCLIUIIMH eCTeCTBeHHO-HayYHOU
HarpaB/eHHOCTU M TpeJMeTOB I'yMaHUTapHOro LMkK/a. I10CKOJIbKY JIOTMUecKoe MBIIIeHue,
dopmupyeMoe Tpu U3yyeHWH OOYyUarOIIMMHUCS TIOHATUMHBIX OCHOB TI'eOMeTpUH, TIpU
[l0Ka3aTesbCTBe TeOpeM W TOCTPOEHUM LeMOYKM JIOTUUeCKUX YTBEP)KAEeHUM TMpU pelleHruu
reoMeTpUuecKrMx 3ajady, yMeHHe BbIJBUraTb W OMNpPOBEpraTb TIMIOTE3bl HENOCPeCTBEHHO
VICTIO/B3YIOTCSl TIPU pellleHUH 3a/jau ecTeCTBeHHO-HayuHOro 1JMK/a, B YaCTHOCTU (U3UYeCKUX

3ajau.




Lless ocBoeHUst porpaMMbl yueOHOTO Kypca «['eomeTpuisi» Ha yriyOJ€HHOM ypOBHe —
pa3BUTHe WHAWBUJYaAbHBIX CIOCOOHOCTeN OO0yYarluXcs TpPU U3yYeHWHd TeOMeTpHM, Kak
COCTaB/SAOIel TpegMeTHONW obOsacti «MaTemMaTrka W MH(OpMaTHKa» udepe3 obecrieueHue
BO3MOKHOCTH TIpUOOpeTeHUs] M MCIO/Ib30BaHus Oosiee ryybOOKMX reoMeTpUyeCKUX 3HaHUM U
JeCTBUN, CeLUPUUHbIX TeOMeTPUH, W HeOOXOAMMBIX /s YCIIeIIHOro MpodeCcCHOHATBHOTO
oOpa3oBaHusl, CBSI3aHHOT'O C UCI0/Ib30BaHUEeM MaTeMaTUKH.

[TpropuTeTHBIMY 33Zla4aMu Kypca reOMeTpHHY Ha YTy OIEHHOM YPOBHe, PaCIIUPSIOLIMUI U
YCHMBAOLMMU KypC 6a30BOT0 YPOBHSI, SIBJISIFOTCS:

pacivpeHue rpeCcTaB/ieHUs 0 TeOMeTPUH KakK YaCTH MUPOBOM Ky/IbTypbl U () OPMUPOBaHKe
0CO3HaHU$ B3aMMOCBSI3U FeOMETPUM C OKPY KaroLUM MUPOM;

¢bopmMHpoBaHKe TIpe/CTaB/ieHHss O TMPOCTPAHCTBEHHbIX (Urypax Kak O Ba)KHEHIIHUX
MaTeMaTUUeCKUX MOJIeIsIX, IO3BOJISIIOLLMX OMKChIBaTh U U3y4yaTh Pa3Hble SIBJIeHHsI OKPY KatoLLlero
MUpa, 3HaHMe MOHATUMHOTO afrapara 1o paszeny «CtepeoMeTpus» yueOHOTO Kypca TeOMeTpHH;

(¢opMHpOBaHre YMeHHsI B/a/leTb OCHOBHBIMU MOHSITUSIMU O MPOCTPAaHCTBEHHBIX (PUrypax v
VX OCHOBHBIMM CBOWCTBaMHM, 3HaHHWe TeopeM, (POPMy/1 U yMeHHe WX IPUMEHSITb, YMeHUs
JI0Ka3bIBaTh TeOPeMbl U HaXOAUTh HecTaH/AapTHbIe CTIOCOOBI pellieHus 3a/iay;

¢bopmMHpOBaHHe YMeHMsl paclio3HaBaTb Ha 4YepTeXkaX, MOJesiX U B peajbHOM Mupe
MHOTOTPaHHUKU U TeJjla BpallleHUsi, KOHCTPYHUPOBaTh TeOMeTpUYeCcKre MOJIeNH;

¢dbopmupoBaHue TTOHUMAaHUs BO3MO>XHOCTH aKCHOMaTUYeCKOr o IIOCTPOEHUS
MaTeMaTUUeCcKUx TeOpuH, (OpMHpOBaHME MOHMMAaHUSl POIM AKCMOMATHMKU TPU TPOBeJeHUU
pacCy’XJeHuH;

¢opMrpOBaHHe yMeHUs BiaJeTb MeTOJAaMU [j0KaszaTelbCTB U airOpPUTMOB peLLleHUs,
YMEeHUs] WX [PUMEHSTb, IIPOBOJUTHL [lOKa3aTesbHble pacCyX[eHUs B XOJie pelLleHUs
CTepeoOMeTpUYeCKMX 3a/lad M 3aJay C [pakTUUeCKMM Co/lep>kKaHueM, (hopMHpOBaHUe
npe/iCTaB/ieHdsT O HeoOXOJUMOCTH [0Ka3aTeabCTB TMMpU  00OCHOBAaHMM MaTeMaTU4YeCKHX
yTBEepPXAeHU! Y PO/ aKCUOMAaTUKU B IPOBEZIEHNH JlelyKTUBHBIX PACCYKeHUM;

pa3BUTHe W COBEpIIeHCTBOBAHME MHTE/IEKTyabHBIX M TBOPUECKUX CIIOCOOHOCTEH
o0yuaroluXcsl, TI03HaBaTe/JIbHOW aKTUBHOCTH, WCC/Ie[0BaTe/IbCKUX YMeHHH, KPUTUUHOCTH
MBILLIJIEHNs], UHTepeca K U3y4YeHHI0 FeOMeTpUY;

¢opMrpoBaHHe (QYHKLIMOHAJIbHOM TPaMOTHOCTH, peJIeBaHTHOW TeOMeTpUM: YMeHUs
pacrno3HaBaTh MPOSIB/IEHNsI TeOMeTPUYeCKUX MTOHSATHA, 00beKTOB 1 3aKOHOMEPHOCTeH B peasTbHbIX
JKU3HEHHBbIX CHUTyalUssX MW TIPU M3yueHUM [JpPYTUX Y4eOHBIX T[peJMeTOB, TIPOSIBIE€HUs
3aBUCMMOCTEM W 3aKOHOMEDHOCTeW, MOJeIUPOBAaHUS pPeasbHbIX CUTyalluM, WCCIeJ0BaHUS
MOCTPOEHHBIX MO/le/el, UHTepIIpeTaLiuy M0/yYeHHbIX Pe3yJIbTaToB.

OCHOBHBIMH CO/lep>KaTe/IbHBIMU JTMHUSIMHU yuaeOHoro Kypca «['eomeTpusi» B 10—11 kmaccax
ABNSAIOTCA: «[IpsiMble M MJIOCKOCTH B TIPOCTPaHCTBe», «MHOrorpaHHUKW», «Tena BpaleHus»,
«BeKTopbI ¥ KOOp/IMHATHI B IPOCTPAHCTBE», «[IBH)KeHHsI B IPOCTPAHCTBEY.

CdopmynmpoanHoe Bo @I'OC COO TpeboBaHMe «yMeTb OMEpHPOBATH TOHATHSIMUY,
peJieBaHTHBIMU FeOMEeTPUU Ha yriay0séHHOM ypoBHe oOyueHust B 10—11 KiaccaxX, OTHOCUTCS KO
BCEM CojiepKaTellbHbIM JIMHUSM YyueOHOro Kypca, a (opMUpOBaHMe JIOTUYeCKUX YyMeHUH
pacnpe/ienisieTCst He TOJIBKO T10 CO/lepyKaTeIbHBIM JIMHUSIM, HO 1 110 rofjaM o0yuenust. CoziepkaHue
oOpa3oBaHUsl, COOTBETCTBYIOIIlee TpeJMeTHbIM pe3yJbTaTaM ocBoeHUs PefepanbHOI paboueit
TIPOrpaMMBbl, pacripeie/IEHHBIM T10 roZjaM 00yueHus, CTPYKTyPHUPOBAaHO TaKUM 00pa3oM, UToOBI KO
BCEM OCHOBHbIM, TIPUHLUMUAIBHBIM BOMpocaM obyuaroiirecs obpaliaaich HeoJHOKPaTHO. JTO
NO3BOJIIeT  OpPraHy30BaThb  OBJIaZleHWe TeOMeTpPUYeCKUMH IIOHATHSIMM U HaBbIKaMH
Toc/ie/joBaTe/lbHO U TOCTYyTaTeMbHO, C COOM0/leHeM TIPUHLIMIIA TPeeMCTBeHHOCTH, a HOBbIe
3HaHUSI BK/TIOYATh B OOIIYIO CHCTEMY T'eOMeTPHUYeCKHUX MpeZiCTaB/IeHNH 00yUaroiixcsi, pacIvpsis
U yriy6rsist eé, o6pa3yst IpOUHbIe MHOKECTBEHHbIe CBSI3U.

[Tepexof K M3yueHHIO TeOMETPUH Ha yrTyOIEHHOM YPOBHE TI03BOJISIET:



co3gate yciaoBus Ais auddepeHrMan  oO0yueHHsi, TOCTPOEHHUS HWHIVBUIYAIbHBIX
oOpa3oBaTe/ibHBIX ~ TporpamMM, obecrieunTh  yryiybnéHHOe  UW3yueHWe TeOMeTpUU  Kak
cocTaBsoliel yueOHOro rpeameTa «MaTeMaTHKa»;

TOJTOTOBUTE 0OYUaroUXCsl K TIPO/IOJDKEHUI0 M3yueHUss MaTeMaTUKU C Y4éTOM BbiOopa
Oyaymieli podeccuu, obecrieunBasi PeeMCTBEHHOCTh MeXAy OOIUM W TpodeCcCHOHATbHBIM
obOpa3oBaHHUEM.

Ha u3yuenue yueOHOTO0 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 HefieJito).

COJEPXAHUE OBYYEHUSA
10 K/TACC

IIpsiMbIe U NJIOCKOCTH B NPOCTPaHCTBe

OcHOBHBIE MOHATUA CTepeomeTpuu. Touka, npsmMasi, IJIOCKOCTb, IPOCTPAHCTBO. [loHATHe
00 aKCMOMaTHYeCKOM MOCTPOEHUH CTePeOMeTPUU: aKCUOMBI CTEPEOMEeTPHH U CIe[ICTBUS U3 HUX.

B3aumHoOe pacrionokeHue NpsMbIX B IIPOCTPaHCTBe: IepeceKarolyecs, rapaije/bHble U
CKpellrBaroLrecs rpsivble. [Ipu3Haky cKpeluBaroluxcs NpsiMbIX. [lapanienbHOCTh NPSIMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBe: MapasvleibHble NpsMble B MPOCTPAaHCTBe, Mapaslle/lbHOCTb TPEX
NpsMBbIX, Iapaj/yIeJIbHOCTh  MpSIMOM M IIOCKOCTW. [lapaniensHoe U LieHTpajbHOe
TIPOEKTHUPOBaHue, n300pakeHre Guryp. OCHOBHBIE CBOMCTBA Mapasjie/lbHOTO TIPOeKTUPOBAHMUS.
V306pakeHue ¢uryp B TapassiesibHOW MPOeKLUWH. YT/Ibl C COHArpaBJIeHHbIMUA CTOPOHAMM, YTOJ
MeX/ly TIpSMbIMU B INPOCTpaHCTBe. IlaparnenbHOCTh NJIOCKOCTEM: MapasulebHble IJIOCKOCTH,
CBOICTBA MapasienbHbIX MI0CKOCTel. [IpocTeliliie mpocTpaHCTBEHHbIE (PUTYPBI HA T/IOCKOCTHU:
TeTpasjp, Napasule/ienurie]], IOCTPOeHUe CeueHUH.

[lepnieHUKYyISIPHOCTb TPSMOM W TUIOCKOCTH:  TMepHeHAUKYJISIpHble  TpsiMble B
IIPDOCTPAHCTBE, TMpsIMble Tlapaj/ule/ibHble W IepleHJUKY/spHble K IUIOCKOCTH, IPU3HAK
NepreHJuKyISPHOCTH NIPSIMOKM M MJIOCKOCTH, TeOpeMa O NpsSIMOM MepreHAUKY/ISPHOM TJIOCKOCTH.
OproronanbHoOe npoekTHUpoBaHue. [lepneHAVKY/Sp M HAaK/JIOHHBIE: PACCTOSTHUE OT TOYKH [0
IJIOCKOCTH, pPAacCTOSIHUE OT TMpPSIMOM [0 TIJIOCKOCTH, TMPOEKUUs (Urypbl Ha TUIOCKOCTb.
[TeprieBMKY/IIPHOCTB IJIOCKOCTEN: PU3HAK NepIIeHAUKY/IIPHOCTH BYX IJIOCKOCTel. Teopema o
TPEX MeprieHuKYIspax.

YTJIBl B IPOCTPAHCTBe: YrOl MeXKAY NIPSIMOM M IJIOCKOCTBIO, BYTPaHHbIN YIOJl, IMHENHbINA
yroj [BYrpaHHOro yria. TpéXrpaHHbIi U MHOrorpaHHble yrijbl. CBOMCTBAa IVIOCKHUX YTJIOB
MHOrorpasHoro yrjyia. CBOMCTBa IJIOCKMX M [BYTPaHHBIX YIVIOB TPEXI'PAHHOrO yria. TeopeMbl
KOCHMHYCOB M CUHYCOB Ji/1sl TPEXTPAHHOI0 yTJia.

MHororpaHHUKH

Buib1 MHOTOrpaHHUKOB, pa3BEépPTKa MHOrorpaHHuka. [IpusmMa: n-yrosbHast npyu3ma, npsimas
Y HAKJIOHHas TIpyU3Mbl, OOKOBasi M TIOJHAas TIOBePXHOCTh Tpu3Mbl. [lapannenemnumnes,
NpPSIMOYTO/IbHBIN Tapajulefienuie];, ¥ ero CBOMCTBa. Kparuailiie MyTM Ha T[OBEPXHOCTU
MHoOrorpaHHuvka. Teopema Oiinepa. IIpoctpaHcTBeHHass Teopema Iludgaropa. ITupamuza: n-
yroJibHasi TMpamMu/ia, TipaBr/IbHasl U yceuéHHasi mupamuiel. CBolicTBa pébep v OOKOBBIX rpaHeit
NIpaBWIbHOM nMpaMuyfpl. [IpaBu/ibHbIE MHOIOTDaHHMKM: IIPaBW/IbHAsI NPU3Ma W IpaBUIbHAs
nMpamMK/ia, paBUIbHast TpeyroJibHasi TUpaMu/ia v TIpaBU/IbHBIN TeTpasp, Ky0. [IpeacraBieHue o
TIPaBWIbHBIX MHOIOTPAaHHUKAX: OKTas3/p, JOAeKas p U UKOCas/p.

BbluncsieHre 371eMeHTOB MHOTOIPaHHUKOB: péDOpa, AuaroHanu, yriel. [lnomazbs 60KoBoi
TIOBEPXHOCTH U TTOJTHOM MTOBEPXHOCTH MPSIMO TIPHU3MBI, T/I0Ia/[b OCHOBaHMA, TeOpeMa 0 O0KOBOM
TIOBEPXHOCTH TIPSIMOM Tipy3Mbl. [loias 60KOBOM MOBEPXHOCTH M TIOBEPXHOCTH TPAaBUILHOM
NMpaMu/pl, TeOpeMa O IUIOIIaAU YCeUéHHOM MUpaMU/bl.



CuMmMmeTpuss B MPOCTPAaHCTBe. JJIeMEHTbl CUMMETPUM IIPABU/IBHBIX MHOIOTPaHHUKOB.
CrvMmmeTpuss B TIpaBU/IbHOM MHOIOIDaHHUKe: CUMMeTpMS Iapajuleliervrie/ia, CUMMETPUS
TIPaBWIbHBIX NIPU3M, CUMMeTpPUs PaBUIbHOW NTUPaMU/bI.

BekTOpHBI M KOOPAMHATHI B IPOCTPAHCTBE

[TonaTHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOP, JI/IMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI
KOJUIMHeapHble, COHarpaB/leHHble Y IIPOTUBOIIO/IOKHO HarlpaB/eHHble BeKTOpbl. PaBeHCTBO
BEeKTOPOB. [leMCTBUS C BeKTOpaMH: C/I0)K€HWEe W BbIUMTaHHe BEKTOPOB, CyMMa HEeCKOJIbKHX
BEKTOPOB, YMHOXKeHHe BeKTopa Ha unc/i0. CBOMCTBA C/I0’KeHHs1 BeKTOPOB. CBOMCTBA YMHOKEHHS
BeKTOpa Ha yuci1o. [ToHsATHe KoMIIaHapHble BeKTOpBI. IIpr3HaK KOMIT/IaHapHOCTU TPEX BEKTOPOB.
[TpaBuio mnapamenenurega. Teopema O pas/loXeHWH BeKTOpa II0 TPEM HEKOMILIAaHAPHBIM
BekTOpaM. IIpsamMoyrosbHas cuctema KOOpAUHAT B npocTpaHcTBe. KoopavHate! BekTopa. CBA3b
MeXKJy KOOpJyHaTaM{ BeKTOpa U KOOpJyHaTaMU TOueK. YTO/J MexJy BekTtopaMu. CkasspHOe
Tpou3Be/ieHre BeKTOPOB.

11 K/TACC

Tena Bpalenus

[ToHsATHA: LWIMHZApPUYECKasi TOBEPXHOCTb, KOHWYeCKasi I10BepXHOCTb, Cepuueckas
TIOBEPXHOCTh, 00pa3ytoliue noBepxHocTeil. Tesa BpalljeHUs: LIUJTUH/P, KOHYC, yCeUEHHBIN KOHYC,
cdepa, wap. B3aumHoe pacriosioxkeHue cdepbl U MIOCKOCTH, KacaTelbHasi TVIOCKOCTh K cdepe.
V306paskeHue Tesl BpalljeHUst Ha T/I0CKOCTU. Pa3BépTka LumuHApa U KoHyca. CummeTtpust cepbl
¥ 11apa.

O6bém. OcHoBHBIe cBoOlcTBa 00BEMOB Ten. Teopema 006 00BEMe MPSIMOYTOJILHOTO
napasienienunesa M ciaeActBusi u3 Heé. OObEM MPsIMOM M HAKJIOHHOM TPU3MBI, LWIMHAPA,
nupaMu/ibl U KoHyca. O6BbEM 111apa M 11apOBOT0 CerMeHTa.

KomOuHai Ten BpaljeHWss W MHOTOTPAaHHUKOB. [Ipu3Ma, BrMcaHHas B LWIMHAD,
orvcaHHasi OKojo IuuHApa. [lepeceuenue cdepbl U 11apa € MaocKocTbio. Kacanue mapa u
ceprl 10CKOCThIO0. [TOHSATHE MHOTOrpaHHKKA, OMMCAHHOTO 0KOJI0 cdepsl, chepbl, BIMCAHHOU B
MHOT'OTPaHHUK WUJIU TeJI0 BpallleHusl.

[Tro1iap TOBEPXHOCTH LIM/IMH/IPA, KOHYCa, Miommaab ceprl 1 eé yacreil. [lomobue B
npoctpaHcTBe. OTHolleHWe 00BEMOB, TUIOMIaZel TIOBepxXHOCTeW ToM00HBIX  uryp.
[TpeobpasoBanue momobusi, romMoTeTusi. PellleHre 3afau Ha TJIOCKOCTA C MCIIO/Ib30BaHHEM
CTepeoMeTpUUeCKHUX MeTO/IOB.

[TocTpoeHre ceyeHHMIi MHOTOIPaHHMKOB U Tel BpallleHWsl: CeYyeHus LWIMHApa
(mapasielbHO W TIEpPIIeHAWKY/ISPHO OCH), ceueHusi KOHyca (rapasuiesibHble OCHOBAHHIO U
NpOXO/isAllie Yepe3 BeplIMHY), CeueHHUs Il1apa, MeTO/bl MOCTPOeHUs] CeYeHUi: MeTo[, CJe/lOB,
MeTO/, BHyTPEeHHero POeKTUPOBaHUSsI, MeTO/] TlepeHoca CeKyllei MI0CKOCTH.

BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B npocTpaHcTBe. Ornepaliy Hajl BeKTopaMU. BeKTopHOe yMHO)XeHHe BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHO)KeHUsl. IIpsiMoyrosibHasi crUcTeMa KOOpJAWMHAT B TPOCTPAHCTBe.
KoopauHaTtbl BekTOpa. Pa3nokeHue BekTopa mo 6a3ucy. KoopguHaTHO-BeKTOPHBIA MeTOJ, TPy
pellleHnY TeoMeTpUUYecKuX 3aziau.

JIBIO)KeHHUsI B IPOCTPAaHCTBe

IBwkennsi mpoctpadcTBa. OtobpakeHus. [IBwkeHWss W paBeHCTBO ¢uryp. OO6mue
CBOMCTBa /IBIWKeHUW. Bubl JBWKeHWM: mMapasienbHbIN TepeHoc, LieHTpaabHas CHMMeTpHs,
3epKajibHasi CAMMETPHs], TIOBOPOT BOKPYT MpsiMoii. [Tpeo6pa3oBanust mopobusi. [lpsimast u chepa
Oiinepa.

IVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO
OBPA30OBAHUA



JINMHHOCTHBIE PE3YJIbTATDI

1) rpaxaaHckoe BOCIMTaHUe:

c(OPMUPOBAHHOCTb ~ TPaXKJAHCKOW TMO3WLMM  oOyuaromierocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O Y/ieHa POCCHHCKOTrO OOIecTBa, Mpe/CTaB/ieHHe O MaTeMaTHYeCKUX OCHOBAaX
(YHKLMOHUPOBaHUsI PA3/MUHBIX CTPYKTYp, SIBJIEHWH, MpPOLIeAYp TPakKAaHCKOrO 00IecTBa
(BbIOOpBI, OTIPOCHI W APYroe), yMeHHe B3auMO/IeHCTBOBATh C COLMAJLHBIMM MHCTUTYTaMH B
COOTBETCTBHUHM C UX (QYHKLIUSIMA U Ha3HauUeHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHHe:

Cc)OpMHUPOBAHHOCTb POCCUICKOM TPaXKAaHCKON UIEHTUYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOe OTHOLLIeHHE K /IOCTVDKeHMSIM POCCHHCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTHUeCKOM IKOJIbI, MCIOb30BaHUE 3THX [OCTWKEHUH B
JPYTUX HayKax, TEXHOJIOTHUSIX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAaHHE:

OCO3HaHWe [JYXOBHbIX IIeHHOCTe  DPOCCHMHCKOTO  HapoAa, C(HOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBe/I€HHs], CBSI3aHHOTO C TIPAKTHUECKUM MPUMEHEeHHEeM
JOCTIDKEHU HayKd U JIesiTeJbHOCTBI0 YUYEHOrO, OCO3HAHME JIMYHOTO BKJIa/la B TIOCTPOEHHE
yCTOWUMBOTO OYAYII[EeTo;

4) s3cTeTUeCKOe BOCIIUTAHHE:

3CTeTHUeCKOe OTHOLIIeHe K MUDY, BK/TFOUast 3CTETUKY MaTeMaTHYeCKUX 3aKOHOMePHOCTeH,
00BbEeKTOB, 3aJau, pelIeHWid, pacCy/JeHWH, BOCIIPUMMUMBOCTh K MaTeMaTHYeCKUM acrieKTam
Pa3IMUHbBIX BU/IOB UCKYCCTBa;

5) ¢pu3nueckoe BoCIUTaHUe:

cpOpMHUPOBAHHOCTb YMEHUSI IPUMEHSITh MaTeMaTHUeCKHe 3HaHWsI B MHTepecax 3/J0pPOBOT0
u Oe3oracHoro obpa3a ’XM3HH, OTBETCTBEHHOE OTHOILIEHHe K CBOeMY 3[0POBbIO (3710pOBOe
nUTaHue, cOaslaHCUPOBAHHBIN PEXXUM 3aHSTHHN M OT/IbIXa, PETyJIsipHas pu3nuecKasi akTHBHOCTB ),
¢u3rueckoe COBEPIIEHCTBOBAHKE TIPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEILHOM [1eSITeTbHOCTBIO;

6) Tpy/i0BO€e BOCIIUTaHMe:

TOTOBHOCTb K TPY[y, OCO3HaHHe IIeHHOCTH TPY/0/r00us, WHTepeC K pa3IMyHbIM cdepam
npoeCCHOHAIBLHON [1eSITe/TbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW U eé TIPUIOKEHUSIMH, YMeHUe
coBeplIaTh OCO3HaHHBIM BLIOOp Oyayijed Tmpodeccnd W peasu30BbIBaTh COOCTBEHHBIE
)KU3HEeHHble TI/IaHbl, TOTOBHOCTb U CIOCOOHOCTH K MaTemaThyecKomMy o0Opa3oBaHHIO U
caM000pa30BaHMIO Ha MPOTSDKEHUH BCeH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pelleHn!
MpaKTHUEeCKUX 3aJjau MaTeMaTHUeCKOH HarpaB/IeHHOCTH;

7) 3K0/1I0rU4YecKoe BOCIUTaHKe:

C)OPMHUPOBAHHOCTh  SKOJIOTHUECKOW KY/bTYPbI, TIOHMMaHWe BJIUSIHUS COLMA/IbHO-
S5KOHOMHUECKUX TIPOLIECCOB Ha COCTOSIHWE TIPUPOJHOW W COLMA/IbHOM Cpefibl, OCO3HaHWe
r/100a/1bHOTO XapaKTepa 3K0JI0rnyeckux rpobsiemM, opreHTalyst Ha IPUMeHeHre MaTeMaTUueCKruX
3HAHWH [J151 pelieHust 3a1a4 B 00/1aCTH OKPY KaroILeil Cpe/ibl, JIaHUPOBaHKe IMOCTYIIKOB U OLIEHKH
MX BO3MO>KHBIX TIOCJ/IE/ICTBUM /IJ1s1 OKPY>KaroIL[eH Cpefibl;

8) eHHOCTH HAYYHOTr'0 IIO3HAHUS:

c(OpMHUPOBAHHOCTL MMPOBO33D€HHs, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH M OOL[eCTBEHHOM MpAaKTHUK{, TTOHMMaHHe MaTeMaTHuecKoil HayKu Kak C¢epsl
YyesI0BeueCcKol /1esITe/TbHOCTH, TAroB €€ Pa3BUTHSL M 3HAUMMOCTH [JIsl Pa3BUTUS LIMBUIM3ALIUH,
OBJIaJieHre SI3bIKOM MaTeMaTHK{ M MaTeMaTU4YeCKOM Ky/IbTYPOi Kak CPeJICTBOM TTO3HaHHsI MHUPa,
TOTOBHOCTB OCYIIECTB/ISITh TIPOEKTHYIO U UCCIIe[JOBaTeIbCKYIO JIesITe/TbHOCTh MHAWBHYaIbHO U B
TpyIITe.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efiCTBUS



Ba3oBble 1oruueckme AeficTBUS:

BBISIB/IATh M XapaKTepU30BaTh CYIeCTBeHHbIe TIPU3HAKU MaTeMaTUYeCKUX OOBEeKTOB,
TOHATHM, OTHOLUEHWH MeXAy TMOHATUAMH, (POpMy/IMpOBaTh OMpe/ie/ieHHsl  TOHSTUH,
yCTaHaB/IMBaTh CYIeCTBeHHbIN TpU3HAK Kjaaccu(uKkalyy, OcCHOBaHUSI AJisi 0000IIeHus: u
CpaBHEeHMs, KpUTepUY NIPOBOJMMOI0 aHa/In3a;

BOCIIPUHUMATh, (OPMy/IMpOBaTh W TpeoOpa30BbIBaTh CYXK/EHWS: YTBepJuTe/bHble U
OTpHLiaTe/IbHbIe, eIMHIYHbIE, YaCTHBIE U 00I1I1e, YCIIOBHBIE;

BBISIB/IAITE MaTeMaTUuecKre 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOpeuusi B (akTax,
JAHHBIX, HAOMIOZEHUSIX W  YTBEP)KAEHWSX, TpeAjiaraTb KPUTePUH [Jis  BBISBIECHUS
3aKOHOMEPHOCTEeN Y IPOTUBOPEYUH;

JileflaThb BBIBOZBI C HCIO/b30BaHHWEM 3aKOHOB JIOTHKH, AeNYKTUBHBIX W WHIYKTHBHBIX
YMO3aK/IFOUeHUH, yMO3aK/IFOUeHHH 110 aHaIoT 1y,

MIPOBO/IUTh CAMOCTOSITE/IbHO Jl0Ka3aTebCTBAa MaTeMaTUUeCKHX YTBeP K/IeHui (TIpsiMble U OT
MIPOTUBHOTO), BBICTpPAaWBaTh apryMeHTAlldi0, TIPUBOJUTb TIpPUMePbl W  KOHTPIIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CY)K/|€HUS Y BEIBO/IBI;

BbIOMPpATh Cr10cob periieHus: yueOHOM 3a/jaur (CpaBHUBATh HECKOJIBKO BADUAHTOB pelleHMs,
BBIOMpATh HanbosIee MOAXO/AMINI C YIETOM CaMOCTOSITE/TEHO BbI/IeIEHHBIX KPUTEPHEB).

Ba3oBble Hcc/iej0BaTeIbCKUe /[eHCTBHA:

VICTI0/Tb30BaTh BOMPOCHI KaK MCC/e/j0BaTebCKU UHCTPYMEHT 103HaHUs, (POpPMY/IMpOBaTh
BOTIPOCH], (UKCUpYIOIIMe TpOTHBOpeure, MpobieMy, yCTaHaB/IMBaTh WMCKOMOe U JlaHHOe,
(hopMHpOBaTh TUIOTE3y, apT'YyMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHUE;

TIPOBOJIUTh ~ CAMOCTOSITEJIbHO ~ CIJIAHUPOBAHHBIM ~ JKCTIEPUMEHT, UCCJieloBaHUe 10
YCTaHOB/IEHUIO OCOOEHHOCTEe MaTeMaTHuecKoro OObeKTa, sIB/IeHWs, TPOLeCCa, BbISIBIEHUIO
3aBUCUMOCTeN Mex/ly 00beKTaMu, sIBJIEHUSIMH, TIPOLiecCaMH;

CaMOCTOsATe/TEHO (popMy/IMpOBaTh 0000II[eHNsT ¥ BBIBOABI 110 Pe3yJibTaTaM MPOBeJEHHOTO
HabJ/roieHus1, UCC/ieloBaHUs], OLeHUBAThb J0CTOBEPHOCTD TMOJIyUeHHbIX Pe3y/bTaToB, BHIBOJIOB U
000011IeHHH;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHe TPOLiecca, a TAK)Ke BBbIBUTaTh IPe/II0I0KeH s O
ero pa3BUTUU B HOBBIX YC/IOBHUSIX.

Pab6ora c uadopmanueii:

BBISIB/IATE JeULUTH MH(OpPMAaLK, JaHHBIX, HEOOXOAMMBIX /JIs1 OTBETAa Ha BOMPOC U [iIs
pellleHusI 3a/laui;

BeIOMpaTh MH(OPMALMI0O M3 WCTOYHWKOB pA3/IMUYHBIX THUIIOB, aHA/JIM3UPOBATh,
CUCTeMaTU3UpOBaTh W HWHTEpPNpPeTUpPOBaTh HHGOPMALMI0 pas3lMuHBIX BUAOB U  (dopMm
Tipe/iCTaB/IeHNS];

CTPYKTYpPHUPOBaTh MH(POPMALIMIO, TIPeJICTaB/ISITh € B Pa3/InUHbIX (popMax, UUTFOCTPUPOBATh
rpaduuecky;

OLIeHMBAaTb HaZAE&KHOCTb HWHGOpPMALMM TI0 CAMOCTOSITE/IbHO — C(OPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBEpCa/IbHbIe yue0HbIe JeiCTBHA

Oomenue:

BOCIIPMHUMAaTh ¥ (OPMYJIMPOBaTh CY)KJEHHSI B COOTBETCTBUM C YC/OBUSIMU U L@JIIMH
00I1leHus], SICHO, TOUHO, IPaMOTHO BBIP@KaTb CBOI) TOUKY 3PEHHSI B YCTHBIX W MHCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS T10 X0y PeIlieHus 3a/1aul, KOMMEHTHPOBATh M0JyYeHHbIN pe3y/ibTar;

B Xofie 00CY)K/IeHHUsI 3ajlaBaTh BOIIPOCHI IO CYIIECTBY 00CY)KJAaeMOlH TeMbl, TIpOo0/IeMBI,
pelllaeMoi 3aJjauM, BbICKA3bIBaTh H/I€W, HalleJIeHHbIEe Ha TMOWCK pEeIIeHHsi, COMOCTAaB/sATh CBOU
CY)XXZIEHUSI C CY)KIEHUSIMM JIPYTMX yUaCTHUKOB Juajiora, 0OHapy)kKMBaTb pa3jMule M CXOJCTBO
TIO3UIL[1, B KOPPEKTHOM (hopMe opMy/IMpPOBaTh Pa3HOT/IaCHsl, CBOH BO3PaKEHHS;



NIpe/iCTaB/sATh pe3y/bTaThl pellleHUs 3aJiaud, SKCIepuMeHTa, MCC/ie/loBaHUsl, IPOEeKTa,
CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BLICTYTI/IEHUS C YUETOM 3aZiau Mpe3eHTalul U 0co0eHHOCTel
ayJUTOpHHU.

PeryisiTHBHBIE YHHBepPCa/IbHbIE yueOHbIe el CTBUS

Camoopranu3sanus:

COCTaB/IATH TJIaH, aATOPUTM pellleHrsl 3a/laud, BbIOMpaTh COCOO perieHus C y4ETOM
VMEIOIIUXCS PeCyPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBAaTh M KOPPEKTUPOBAaTb
BapUaHThI pellleHui C yuéToM HOBOW MH(OpMaLKK.

CaMOKOHTPO/1b, SMOI{UOHA/IbHBIM HHTE//IeKT:

B/IaJIeTh HaBbIKaMM TI03HaBaTe/IbHOM peIeKCHH KaK OCO3HAHKS COBEPIIIAeMbIX IeHCTBUMN U
MBIC/IUTE/TBHBIX MPOLIECCOB, UX Pe3YJIbTaTOB, BIAZeTh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS
TpoLIecca M pe3yJ/bTaTa pelieHHss MaTeMaTHIeCKo 3a/1auy;

Npe/IBUZIETh TPYAHOCTH, KOTOPble MOTYT BO3HMKHYTb TIDH peILleHWH 3a/jaud, BHOCHTb
KOPPEKTHBBI B /IeSiITEJTbHOCTh HA OCHOBE HOBBIX O00OCTOSITE/IBCTB, AAHHBIX, HAWZEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OL|eHMBaTh COOTBETCTBHE pe3y/bTaTa e/ ¥ YCJIOBUSM, OOBSCHITh TIPUUMHBI JOCTKEHHS
WIM HeJOCTKEHUs] pe3y/bTaTOB [esSTe/IbHOCTH, HaXOJWThb OMIMOKY, [aBaTh OLIEHKY
NIPUOOPETEHHOMY OITBITY.

CoBMecTHas iesATe/TbHOCTh:

TIOHUMATh M WCIO/Ib30BaTh MPerMYIlecTBa KOMaHJHON ¥ MHAWBUAYaNbHON paboThI MpH
pelieHur y4yeOHBIX 3a/jau, TPUHUMATh 1eJlb COBMECTHOW /IeSiITe/IbHOCTH, TUIAaHUPOBATb
OpraHu3alfi0 COBMECTHON pPabOThI, pacripeie/iaiTh BUABI PabOT, JOrOBapvBaThCs, 00CYXAATh
TIPOLIeCC U pe3yJbTaT paboThl, 0000111aTE MHEHUS HECKOJTBKUX JIFO/IeH;

y4aCTBOBaTh B TPYIIOBBIX Gopmax paboTel (00CyxgeHHs, 0OMeH MHeHHH, «MO3TOBbIE
IITYPMbI» Y UHBIE), BBITIO/IHSITH CBOKO YaCTh PA0OTHI M KOOPAWHUPOBAThL CBOU JIECTBUS C IPYTUMHU
yjleHaMM KOMaH/bl, OIIeHMBATh KAuecTBO CBOEro BK/IaZida B OOIMIMI TIPOAYKT 1O KPHUTEPHSM,
copMyTMPOBaHHBIM yUaCTHUKAMH B3aMMO/[€HCTBUS.

IMPEAMETHBIE PE3YJIBTATHI

K koH11y 10 K/1acca o0yuaroluics HayuYnTCs:

* cB0OOJHO OTIEPHPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHHU TIPU PelleHrH 3a/au U
TIPOBeJIeHMM MaTeMaTUYeCKUX pPacCyKeHuM;

® [pUMEHATbh AaKCUOMbl CTepeoMeTpUd U CJIe[CTBUS M3 HUX TPy  pelleHUH
reoMeTpUUeCcKrXx 3azau;

® Kjaccu(pULIMPOBaTh B3aMMHOEe PacrosioXKeHre MPSMbIX B IPOCTPAHCTBE, MI0CKOCTel B
MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

* cBOOOJHO OTEPHPOBAThH MOHSATHUSMH, CBS3aHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXIY
MpPSIMBbIMHK B TIPOCTPAHCTBE, MEX/Yy MPSIMOU U TIJIOCKOCThIO;

* cB0OOJHO OMEpUPOBaTh MOHATUSAMH, CBSI3aHHBIMK C MHOTOTPAaHHUKAMUY;

® (BOOOZHO pacro3HaBaThb OCHOBHbIe BH/IbI MHOTOTDAaHHUKOB (TIpHM3Ma, MHUpaMU/a,
TIPSIMOYTOJTBHBIN Tapasuiesienurnes, Ky0);

® K/jacCcUpULIMPOBaTh MHOTOTPAaHHUKH, BbIOMpAasi OCHOBaHUs [|/isl KjlacCU(UKaLUK;

* (BOOOJHO OMEpUpPOBaTh TOHATUSIMU, CBSI3aHHBIMM C CEeueHHeM MHOTOTDAaHHUKOB
TIJIOCKOCTBIO;

®  BBINOJIHATH NapasuiesbHOe, LIeHTpalbHOe U OPTOrOHAbHOE MPOEKTHPOBaHUe (PUryp Ha
TIJIOCKOCTb, BBITIONHATH M300pakeHUst GUTYD Ha MJIOCKOCTH;

® CTPOUThb CeueHWs MHOTOTPaHHMKOB Pa3/IMYHbIMU MeTO/|aMH, BBIMIOJHATH (BBIHOCHBIE)
TIJIOCKHE YepTeXKH U3 PUCYHKOB MPOCThIX 00BEMHBIX (DUTYD: BUJ, CBePXY, COOKY, CHU3Y;



BBIUMC/IATE T/IOIIAaJM  TIOBEPXHOCTel MHOTOrpaHHMKOB (TIpU3Ma, MHUpaMuza),
reoMeTpUUeCcKHX Tesl C IpUMeHeHreM (hopMyi;

CBOOO/IHO OTepUpOBaThb TOHSATHSMH: CUMMETPHUsS B TIPOCTPAHCTBE, IIEHTP, OCb H
MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (DUTYDBI;

CBOOO/IHO OTIepHPOBATh TIOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOODJMHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH /1eHCTBUS HaJl BEKTOpaMH;

pellaTb 3aJaud Ha [0Ka3aTeJbCTBO MaTeMaTUUeCKWX OTHOLIEHWH U HaxoXJeHue
reoMeTpUuecKux BeJWYMH, TIpUMeHssi H3BeCTHble MeTOJbl TIpU  peLleHru
MaTeMaTUUeCKHX 3aZiau MOBBILIEHHOTO M BBICOKOTO YPOBHS C/IOJKHOCTH;

NIPUMEHSTh MPOCTelIIre POrpaMMHble CPeZiCTBa U 3/1eKTPOHHO-KOMMYHUKALMOHHbIE
CUCTeMBbI TIPY PeLleHUH CTepeoMeTpUUeCKHX 3a/ay;

W3BJIeKaTh, TPe00pa30BbIBaTh ¥ MHTEPIIPETUPOBATh MH(OPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpUUecKUx (Urypax, rnpejcTaB/ieHHYI0 Ha YepTe)kax U pUCyHKax;

NIPUMEHSTh M0JIyUeHHbIe 3HaHUs Ha MpaKTHKe: CpaBHUBATh M aHA/IM3UPOBAaTh peasbHble
CUTyaLuy, T[IPUMEHSTb W3yueHHble TIOHATHSI B TIpOLeCcCe T[IOMCKa pelleHUs
MaTeMaTH4ecKu COpMyTUPOBAHHOM MPOOJIEMBbI, MOZIeMPOBaTh peajbHble CHUTYalun
Ha $3blKe TeOMeTpPUM, MCC/Ie[loBaTh IIOCTPOEHHbIE MO C MCI0/b30BaHUEM
reoMeTpUYeCKUX MOHSATUN U TeOpeM, arirapara anreOpsbl, perath MpakTHUecKue 3aJaut,
CBSI3aHHBIE C HaX0)XKleHHeM TeOMeTPUUYEeCKHX BeJIMUYMH;

VIMeTh TIpe/ICTaB/IeHNst 00 OCHOBHBIX 3Tarax pa3BUTHSI TeOMETPUM KakK COCTAaBHOM YacTu
(GyHzaMeHTa pa3BUTHUS TeXHOJIOTHH.

K xoH11y 11 K/acca oOyyaromuiicss HayuuTCs:

CcBOOOJHO OTepUpOBaTh MOHSATHSIMU, CBSI3aHHBIMHU C LIWJIMHPUYECKON, KOHUYEeCKON U
ceprueckoil MOBePXHOCTSMH, 00BSCHITH CIIOCOOBI TIOTyYeHHUS;

OTepUpoBaTh TMOHSITUSMH, CBSI3aHHBIMU C TejlaMU BpallleHUs:: L[WIMH/APOM, KOHYCOM,
cdepoii 1 11apom;

pacrio3HaBaTh Tesa BpallleHus (LUIMHAP, KOHYC, cdepa U 11ap) U 0OBSICHATH CIIOCOOBI
TIOJTyYeHHsl TeJl BpallleHus;

K/IaCCU(UIIMPOBATh B3aMMHOE PacCIiojioykeHre cepbl U MI0CKOCTH;

BBIUKC/ISATE BEMUMHBI 3/IEMEHTOB MHOTOTPAaHHHMKOB U Tesl BpaleHus, OOBEMBI U
TJIOIIAZI TIOBEPXHOCTeH MHOTOTPAHHMKOB U TeJsl BpalljeHUsl, TeOMeTPUUeCKUX Tesl C
ripuMeHeHreM hoOpMYi;

cBOOOJHO OMepUpoBaTh MOHSATUSIMU, CBS3aHHBIMKA C KOMOWHALIUSMU TeJl BpalljeHUs U
MHOTOIPaHHUKOB: MHOTOTPaHHKK, BIHMCaHHbIN B C(epy M OMMCaHHbINA OKOJIO C(epsl,
cdepa, BrivicaHHasi B MHOTOT'PaHHUK W/ TeJIO BpallleHus;

BBIUKC/ISATH COOTHOIIEHUS MeXXAY TIIOMasIMU TTOBEPXHOCTel M 00bEMamMu TIOZ00HBIX
TeJ;

n300pakaTh H3ydyaemble (UIYpbI, BBITIOJIHATH (BBIHOCHBIE) IIJIOCKHE UEpPTEeXH W3
PUCYHKOB TIPOCTBIX 00bEMHBIX (DUTYp: BUJ, CBePXY, COOKY, CHHU3Y, CTPOUTb CeueHUs Tesl
BpalL|eHMs;

13BJIeKaTh, UHTEPIIPETUPOBATh U IPeobpa30BbIBaTh MH(POPMALMIO O IPOCTPAHCTBEHHBIX
reomMeTpuueckux (purypax, peJcraBieHHyI0 Ha yepTe)kax U pUCyHKax;

CcBOOO/JHO OTIePUPOBATh MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATh OIepaljiy Hajl BEKTOpaMy;

3a/laBaTh TVIOCKOCTh YPaBHEHUEM B /IeKapTOBOM CHCTeMe KOOP/IMHAT;

pellaTb reoMeTpyUYecKWe 3a/aud Ha BbIUMC/IEHWE VYIJIOB MeXAy TMpSIMbIMU U
TIJIOCKOCTSIMH, BBIYMC/IEHWE PpacCTOSTHUM OT TOUKM [0 TUIOCKOCTH, B L[eioM, Ha
NpYMeHeHre BeKTOPHO-KOOPJMHATHOTO MeTO/ia NPY pelleHnY;

CcBOOO/JHO OTepHUpOBaTh MOHATHSIMH, CBSI3aHHBIMU C JIBU)KEHHEM B MPOCTPAHCTBe, 3HATh
CBOMCTBA JBU)KEHUM;



BBITIOJIHATh M300pa’keHHsi MHOTOTPAaHHMKOB W Tesl BpAIlleHusl TpU TIapasuielbHOM
repeHoce, IeHTPaJIbHOW CUMMETPUH, 3epKallbHOW CMMMETPHH, TIPH TTOBOPOTE BOKPYT
TIPSIMOM, TIpeoOpa30BaHus OA00OWS;

CTPOUTDb CeUeHHs] MHOTOIDAHHUKOB U TeJl BPallleHHs: CeueHus LIWIMH/pa (TlapasuiesibHoO
Y TIepIIeHJUKY/ISIPHO OCH), CeueHUst KOHyca (TlapasiienbHble OCHOBAHHMIO U TIPOXOZSIIIHe
yepe3 BepIIMHY), CeUeHHs I11apa;

WCII0/Tb30BaTh METO/IbI TIOCTPOEHMsI CEeUeHHW: MeTO[, CJIeIoB, MeTOo[, BHYTPEeHHero
TIPOEKTUPOBAHUS, METO/] TIepeHOCa CEeKYILeH MI0CKOCTH;

JIOKa3bIBaTh reOMeTpUYeCKre YTBep>KIeHNS;

NIPUMEHSITh TeoMeTpuueckre (aKThl [ pelleHuss CTepeoMeTpUdYecKux 3ajad,
TIPe/INo/IararoliX HeCKOJ/IBKO I1aroB PeIIeHHs, eC/I YC/IOBUSI TIPUMEHEeHHUs 3a/laHbl B
SIBHOUW U HeSIBHOU (hopMe;

peliath 3aJaud Ha /I0Ka3aTeJbCTBO MaTeMaTHUeCKWX OTHOLIEHWH W HaXOoX/eHue
reOMeTPUYeCKUX BeJTUUUH;

NIPUMEHSITh POrPaMMHBIE CPeJICTBA U 3/IEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI TIPH
PEIIIeHUH CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHSTh TI0JIyYeHHble 3HaHWs Ha TPaKTHKe: CpPaBHWBATh, aHAAM3UPOBaTb |
OLIeHUBaTh peasibHble CUTYalMH, IPUMEHSITh U3yUeHHbIe TIOHSTHSI, TEOPEMBI, CBOMCTBA B
npollecce TIOMCKA PpeIIeHWs MaTeMaTHueckd C¢hOpMyJTUPOBAaHHON MpobIeMsl,
MO/Ie/TMPOBaTh peajibHble CUTYalluX Ha sI3bIKe TeOMEeTPUH, UCC/Ie/IOBAaTh TOCTPOEHHbBIE
MO/Ie/IM C WCTIO0/Ib30BaHHMEM IeOMeTPUUYeCKHX TOHATHU U TeopeM, armapara anredphl,
pelaTh MpaKTUYeCKUe 3alaul, CBSI3aHHbBIE C HAXOXK/[EHUEM reOMeTPUUYeCKUX BeJIUUKH;
VIMeTh TIpe/ICTaB/IeHNst 00 OCHOBHBIX 3Tarax pa3BUTHS TeOMETPUM KakK COCTAaBHOM YacTu
(dyHaMeHTa pa3BUTHS TEXHOJIOTUH.

TEMATNYECKOE IVNTAHUPOBAHUE
10 KJIACC

Ne
n/
n

KosmmuecTBo yacos JJIEKTPOHHbIE
(uudposBbie)
oOpa3oBarTe/jbH
ble pecypchbl

HaunmMmeHnoBaHue

Pa3fie/ioB U TeM Bcer KontponbHel | IlpakTHuecku
NporpaMmsbl 0 e padoTbI e padoTbI

Beenenue B
CTepeoMeTpHIO

23 1

BzaumHoe
pacriosioXeHue
MpsIMBIX B
TIPOCTPAHCTBE

[TapannensHOCTD
MIPSIMBIX U
TJIOCKOCTeN B
TIPOCTPAHCTBE

ITeprieHAVKYISSPHOC
Tb TIPSIMBIX U
TIJIOCKOCTE B
TIPOCTPAHCTBE

25

YTJIbl U pacCTOsIHUS 16

MHororpaHHuKu 7

BekTops! B 12




TIPOCTPAHCTBE

IToBTOpeHuUe,
000011eHue U
cucTeMaTty3anus
3HaHUM

OBLIEE KOJINMYECTBO

YACOB I10
[TPOI'PAMME

102

11 K/TACC

Ne
n/n

KosmmuecTBO yacos

HaumenoBanue
pa3jesioB U TeM
NporpaMMsbI

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHuecKkue
padoThI

JJ/IeKTPOHHbIE

(mdposrbie)
ob0pa3oBare/ibHbIE

pecypchbl

AHanuTtuueckas
reoMeTpusi

15

[ToBTOpEHME,
060011ieHHe 1
cUCTeMaTH3aLus
3HaHUU

15

O0BéM
MHOTOTDaHHMKA

17

Tesia BpalljeHus

24

[Tnowaau
MOBEPXHOCTH U

00BEMBI
KPYTJ/IbIX T/l

[BrxeHus

[ToBTOpEHME,
060611ieHMe U
cUCTeMaTHr3alys
3HaHUU

17

OBIIEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

102

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJ/IbHOW ITPOT'PAMMBI

10 KJ/TACC
Kopg .
IDOBEDSIEMOro IIpoBepsiemble mpeAMeTHBIE pe3y/1bTaThl 0CBOEHUS] 0CHOBHOM
pobep o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeJHero 001ero 06pa3oBaHus
pe3y/jabTaTa
7 ['eomeTpus
7.1 OneprpoBaTh MOHSATUSIMU: TOYKA, MpsMasi, IJIOCKOCTh




7.2

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

7.3

OnepupoBaTh TMOHATUSIMM: [apa/Ule/IbHOCTb W TepIeHUKY/ISPHOCTb
NPSIMBIX U MJIOCKOCTEeHN

7.4

KnaccuduippoBath B3avMHOe pacro/ioyKeHWe MpsSIMbIX U TJIOCKOCTeM B
TIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSIMU: IBYTPaHHBIM yroJi, TpaHU [JBYTPaHHOIO yrJa,
peOpo ABYrpaHHOTO yTJia, TMHeWHBINA yroJ ABYIPaHHOTO yTia, rpajycHast
Mepa /IByTPaHHOro yrja

7.6

OnepupoBaTh MOHATHUSMU: MHOTOIPaHHMK, BBIMYK/BbIA K HEBBITYKIbIHA
MHOTOTPaHHHUK, 3/1EMEHTbl MHOTOTDAHHHUKA, NPaBU/IbHbI MHOTOIPaHHUK

7.7

Pacrio3HaBaTh OCHOBHbIE BW/Ibl MHOTOTPaHHUKOB (MMpaMua, MpU3Ma,
NIPSIMOYTOJ/IBHBIN Maparieenurie], Kyo0)

7.8

KnaccuduimpoBatb ~ MHOTOTDAaHHWKH,  BbIOMpas  OCHOBAHUS /ISt
KJaccuukauyu  (BbIMIyK/JIble U HEBBINYK/ble ~ MHOTOIDAaHHUKH,
MpaBWiIbHble MHOTOTPAaHHUKM, TIpsMble U  HaK/JIOHHbIe TIPU3MBI,
rapasijiesienume/ibl)

7.9

OHepI/IpOBaTb INOHATHUAMMN. CeKyllad IIJIOCKOCTB, ceyeHue
MHOI'OrpaHHMKOB

7.10

OOBSICHATH TPUHLUITBI TTOCTPOEHKS CeueHN MHOTOTPAHHUKOB, HICTIO/B3YS
MeTOJ, C/1e[J0B

7.11

CTpouTb CeueHHs] MHOTOIDAaHHMKOB METOZIOM CJIeZIOB, BBITIOJHATD
(BBIHOCHBIE) TIJIOCKHE YePTeXKU U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (DUTYD:
BU/| CBEPXY, COOKY, CHU3Y

7.12

Permiath 3alauM Ha Haxo)K/leHHe reoMeTPUUeCKHUX BeTMUMH 10 obpasiam
WIA aAropuTMaM, NMpPUMeHssl U3BeCTHble aHAJUTUYeCKHe MeTOJbl MpH
pellleHWM CTaHJApTHbIX MaTeMaTUuecKHMx 3a/lad Ha BbIYKUC/IEHHE
pacCTOSIHUN MeX[Jy [JBYMsI TOUKaMH, OT TOUKH [0 MPSIMOM, OT TOUKHJO
TIJIOCKOCTH, MY CKPelLMBaIOLMMUCS IPSIMbIMU

7.13

Permiath 3alauM Ha HaxoXK/leHHe reoMeTPUUeCKHUX BeTMUMH 10 obpasiam
WIA aAropuTMaM, NMpPUMeHssl U3BeCTHble aHaJMTUYeCKHe MeTOJbl MpH
pellleHnM CTaHAApPTHBIX MaTeMaTHUUeCKHUX 3a/lady Ha BbIYMC/IEHWE YTJIOB
MeX/y CKpeILMBaroLUMUCS MPSAMbIMUA, MeX/Y TPSIMON U TUIOCKOCTBIO,
MeX/ly TJIOCKOCTSIMU, [IBYTPAHHBIX YTIJIOB

7.14

Bbrunciate 00BEMBI M TUIOLIAAM TOBEPXHOCTe MHOTOTDAaHHUKOB
(mpu3ma, nupamuza) C npuMeHeHUeM (HOPMYJI, BIUYMC/IATE COOTHOIIIEHHS
MeXay N/I01A/ISIMU TOBEPXHOCTeH, o00bEMamMu 10/J00HBIX
MHOTOTDaHHUKOB

7.15

OnepupoBaTh TOHATUSIMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCb U
MJIOCKOCTh CUMMETPHH, LIEHTP, 0Ch U MJIOCKOCTh CUMMETPHUM (PUTYPbI

7.16

W3BnekaTh, TipeoOpa3oBbIBaTb U WMHTEPIIPETHPOBaTh HH(GOpPMALUI0 O
MIPOCTPAHCTBEHHBIX TeOMeTpUYeCcKUx (urypax, Ipe/CTaBleHHY0 Ha
yepTe)kax U pUCyHKax

7.17

[IpyuMeHsATb reoMeTpuueckre (akThbl [/isi pellleHUs CTepeoMeTpUUYecKUx
3a/]ay, TIpe/roJiaratloliuX HEeCKOJbKO I11aroB pellleHusl, eCc/id YCI0BUS
TIipMMeHeHHs 3a/laHbl B IBHOU (popme

7.18

[IpuMeHsITh TIpOCTeMllIMe TpOrpaMMHblE Cpe/ICTBA M 3JIEKTPOHHO-




KOMMYHHMKALIMOHHBIE CUCTEMBEI ITPH pellIeHWK CTEPEOMETPHUYECKHUX 3d/4da4

7.19

HPI/IBO,Z[I/IT]: MMpUMEPbI MaTEMATUUYECKUX BaKOHOMepHOCTEﬁ B IpUpojie "
JKW3HH, PACIIO3HABATE IIPOsBJ/I€HME 3dKOHOB I'eOMeTPUH B MCKYCCTBe

7.20

[TpuMeHsTh MOyUYeHHble 3HaHUS Ha MPAKTHUKe: aHaIW3UpOoBaTh peasibHble
CUTYyaLy U IPUMEHSTh U3yUeHHbIe TIOHATHS B IPOLiecce TIOKWCKa pelleHust
MaTeMaTh4ecku  C(OPMY/JMPOBAaHHOW  TPOOeMbl,  MO/Ee/JIMPOBATh
peasibHble CUTyalL[My Ha SI3bIKe FeOMeTpPUM, WCC/Ie[0BaTh MOCTPOEHHbIE
MO/Ie/I1 C UCI0JIb30BaHWeM reOMeTpHUUeCKHX MIOHSATUI U TeopeM, arrnapara
aireOpbl, pellaTh IMpaKTUUeCKWe 3ajlaud, CBsi3aHHble C HaXOXeHHeM
reoMeTpUuUeCcKuX BelTMYUH

11 KJIACC

Kopg
NpoBepseMoro
pe3y/jbTara

IIpoBepsiemble NpeJMeTHBIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHONM MPOrpaMMBbI Cpe/JHero o01nero 00pa3oBaHus

6

['eomeTpus

6.1

OmnepupoBaTh MOHSATHUSMU: I[UIMHPUUECKast TIOBEPXHOCTb, 00pa3yroliue
LWIMH/IPUUECKON TOBEePXHOCTH, LWIWHJDP, KOHWUYeCKas TOBepXHOCTb,
obpa3yroiie  KOHWYECKOW  TOBEpPXHOCTH, KOHyC, cdepuyeckas
TOBEPXHOCThb

6.2

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

6.3

OOBSCHATH CIIOCOOBI TIOJTYUEHHSsT TeJl BPaIlleHuUsT

6.4

KnaccuduipoBath B3aMMHOE pacrio/iokeHre cdepbl 1 TIII0CKOCTH

6.5

OnepupoBaTh TMOHATUSIMM: 1IAPOBOM CerMeHT, OCHOBaHUE CerMeHTa,
BBICOTa CerMeHTa, IIapOBOM CJIOW, OCHOBaHME IIIapOBOTO CJIOsl, BHICOTA
111apOBOT0 CJI0s1, LIAPOBOM CEKTOP

6.6

Bbiunciate 00bEMBI W TUIONIAM  TIOBEPXHOCTEM Teyl  BpalleHus,
reoMeTpUUYeCcKUX Tes C MpUMeHeHneM (popMy

6.7

OneprpoBaTh TMOHATUSIMU: MHOTOIDAaHHUK, BIMCAHHBIM B cQepy H
OTHMCaHHBIM OKO/0 cepsl, cdepa, BIUMCAHHAs B MHOTOIPaHHUK WIH TeJo
BpallleHUs

6.8

BbIUKC/IATE COOTHOIIIEHHUST MEXKTY TJIOIA/IIMH TTIOBEPXHOCTEH U 00bEMaMu
MO/I00OHBIX TeJT

6.9

V306paxxaTs n3ydaemble (UTypbl OT PYKA M C TIPUMEHEHHEeM IPOCTBIX
yepTEXHbIX UHCTPYMEHTOB

6.10

BbInosiHATE  (BBIHOCHBIE) TUIOCKHME UepTeKM W3 PUCYHKOB TPOCTBIX
00béMHBIX (Uryp: BHJ CBepxXy, COOKy, CHHM3Y; CTPOUTH CEUEHHs Tel
BpallleHUs

6.11

V3BnekaTh, WHTEpHIPETUPOBAaTH M Tpeobpa3oBbIBaTh HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX TeOMeTpUYeCKUX (urypax, Ipe/CTaB/leHHY0 Ha
yepTe)kax U pUCyHKax

6.12

[TpyuMeHsATb reoMeTpuueckre (akThl [/isi pellleHUs] CTepeoMeTpUUYecKUx
3a/lay, TIpe/roJiaraloliuX HEeCKOJbKO I11aroB pellleHusl, eCc/id YCIOBUS
TIpMMeHeHHs 3a/laHbl B IBHOU (popme




6.13 OrniepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

BeInonHATh I,ELEI‘/JICTBI/IH CJ/IOKEHHUA BEKTOPOB, BBIUMTAHHWA BEKTODOB U

6.14 YMHO)KEHHSI BEKTOpa Ha UHMCJIO, OOBSICHATb, KAKUMH CBOWCTBAMH OHH
obj1aziaroT
6.15 [IpyMeHATH NpaBUIO Napasuiesiernuresa Ipu CJ10KeHUU BeKTOPOB

OnepupoBaTh TMOHATUSAMH: [1eKapTOBbl KOOPAMHAThl B TIPOCTPAHCTRBE,
BEKTOp, MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPa,
yroj MeXJAy BeKTOpaMH, CKaJisipHOe TIpOM3BefieHHe BeKTOpOB,
KOJIJIMHeapHble Y KOMIIJIaHapHbIe BEKTOPbI

6.16

HaxoauTe CyMMy BeKTOpPOB U MpOU3Be/leHHe BeKTOpa Ha UMCJIO, Yroi
6.17 MeX/ly BeKTOpaMH, CKaJsipHOe TMpOoW3Be/leHre, PacKiaJblBaTh BEKTOP IO
[IBYM HEeKOJIJITMHeapHbIM BeKTOpam

6.18 3a/1aBaTh JIOCKOCTb YPaBHEHMEM B [1€KAPTOBOM CUCTEME KOOpJAMHAT
6.19 Perate npocreiiirie reomeTpuueckue 3a/jauM Ha IpUMeHeHHue BEeKTOPHO-
) KOOPZAMHATHOI'O0 MeTo/a
Pemath 3ajauM Ha [0Ka3aTe/lbCTBO MaTeMaTHMUeCKUX OTHOLLIEeHUH WU
6.20 HaXOXKJeHWe reOMeTpPUUYeCKUX BETMUWH 10 00pasliaM WM aJrOpUTMam,
) MpUMEHsii  W3BEeCTHble  METOAbl TPUA  PeLIeHWd  CTaHAAPTHBIX
MaTeMaTUYeCKHX 3a/iau
6.1 [IpyMeHATH TmpoCTeMlllie TIPOrPAMMHBIE CpPeACTBA M 37€KTPOHHO-
) KOMMYHUKALMOHHbIe CUCTEeMBbI IIPU pellleHUM CTepeOMeTPUYeCKUX 3a/a4y
6.22 [IpuBogWTE MpHMepbl MaTeMaTH4YeCKUX 3aKOHOMEPHOCTeW B MpUpOJie U

JKW3HH, PACIIO3HABATE IIPOsB/I€HME 3dKOHOB I'eOMeTPUH B MCKYCCTBe

[TpuMeHsTh MOyuYeHHble 3HaHUS Ha MPaKTHUKe: aHaIW3UpOBaTh peasibHble
CUTYyaLy U IPUMEHSTh U3yUeHHbIe TIOHATHS B IIPOLiecce TIOKWCKa pelleHus
MaTeMaThyecku  C(OPMY/JIMPOBAaHHOW  TPOOEeMbl,  MO/Ee/JIMPOBATh
6.23 peasibHble CUTyalL[Mu Ha SI3bIKe FeOMeTpPUM, WCC/Ie[0BaTh MOCTPOEHHBIE
MO/Ie/I1 C UCI0JIb30BaHWEM reOMeTpUUeCKHX MIOHSATUN U TeopeM, arrapara
aireOpbl, pellaTh IMpaKTUUeCKWe 3aZlaud, CBsi3aHHble C HaXOXJeHHeM
reoMeTpUUeCcKuX BelTMYMH

ITPOBEPAEMBIE OJIEMEHTBI COJEPXXAHUA

10 K/ITACC

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

Kop,
7 I'eomeTpus
OcHOBHBIE TIOHATHS CcTepeoMeTpud. Touka, IpsMas, IUIOCKOCTb, IIPOCTPaHCTBO.
7.1 [MToHsATHE 00 aKCMOMAaTHUeCKOM TIOCTPOEHHH CTepeOMeTPHH: aKCUOMBI CTePeOMEeTPUH U
CJ1eJCTBUS U3 HUX
7.2 B3auMHoOe pacriosioykeHre NpsMbIX B [IPOCTPAHCTBE: IepeceKarolyecs, rnapasiie/bHble U

CKpelMBaroLLrecs rpsiMble. [TapasniesbHOCTb TIPSMBIX U TIJIOCKOCTEeH B IMPOCTPaHCTBe:
napasjie/ibHble  TIpsMble B TIPOCTPAHCTBe, Mapa/jie/lbHOCTh  TPEX  MPSMBIX,
Trapasyie/IbHOCTh TIPSIMOM U TIJIOCKOCTH. YTJIBIC COHArpaB/ieHHbIMU CTOPOHAMH, YTOJI
MeXJy TpsAMbIMU B TIpOCTpaHCTBe. [lapasnenbHOCTb MJIOCKOCTeH: mMapassebHble
IJIOCKOCTH, CBOWCTBA MNapassienbHbIX I10cKocTed. TIpocTefilive NpocTpaHCTBEHHbIE




(bUrypbl Ha MJIOCKOCTH: TETPA3AP, Ky, Mapasiesenure;;, MOCTPOEHHe CeueHUH

7.3

[eprieHAVKYISAPHOCTL TIPSIMOM M TIJIOCKOCTH:  TepIieHAUKY/sIpHble TIpsMble B
NIPOCTPAHCTBe, MpsiMble MapasuiesbHble W MepreHUKY/IsIpHble K TJIOCKOCTH, MPU3HaK
NepreHJUKy/ISPHOCTHA TIPSIMOM M MJIOCKOCTH, TeopemMa O MpsSIMOM IMepneH/AUKY/ISIPHON
TJIOCKOCTHU. YTJIbl B NPOCTPAHCTBE: YO/l MEX/Y MPSIMOM U MJIOCKOCTBIO, JABYIPaHHbII
yT0J1, TMHEUHBIN YTOJ1 ABYIPaHHOrO yria. [leprnieHANKY/ISIp M HAK/IOHHBIE: PACCTOSTHUE OT
TOUKH [0 TUIOCKOCTH, PacCTOsIHWe OT MPSMOM /10 MJIOCKOCTH, NPOeKLUsi (Urypbl Ha
MJIOCKOCTh. IlepreHAuKy/ISpHOCTh MJIOCKOCTEeM: MPU3HAK MepreHAUKY/ISPHOCTH JBYX
riockocTeil. TeopeMa 0 Tpéx neprieHAUKYy/Ispax

7.4

[ToHATME MHOrOrpaHHMKA, OCHOBHbIE 3/IeMEeHTbl MHOIOTPaHHMKA, BBIMYK/ble U
HEBBIMYK/Ible MHOTOTPaHHWKM, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
TpY3Ma, TPAaHH ¥ OCHOBAHWS TIPM3MBI, TIPSIMasi U HAK/IOHHAsK TIPH3Mbl, O0KOBasi 1 TTOJTHasT
MOBEPXHOCTb Tpu3Mbl. [lapannenenunes, NpsMOYTO/bHBINA Tapajuliefenunes, U ero
cBoiicTBa. [Ilnpamuza: n-yrospHasi mupamu/ja, TpaHu M OCHOBaHKe MUpaMu/ibl, 00KOBasi 1
M0JIHasl TOBEPXHOCTb NUPaMU/bl, MpaBW/IbHAs W yCeuéHHas MUpamMua. OJIeMeHThI
NpyU3Mbl U TNUpaMu/bl. [lpaBu/ibHbIe MHOIOIPaHHMKM: TIOHSITUE T[PaBUJIBHOTO
MHOIOTpaHHHWKa, TpaBWIbHasi TMpuU3Ma W T[paBWbHag NHUpaMu/a, MpaBUIbHAsI
TpeyrosbHasi MUpaMuza 1 TIPaBUIBHBIN TeTpasap, Ky0. IIpescraBieHue o MpaBUIBHBIX
MHOTOTrpaHHUKaX: OKTas/p, o/eKasp U uKocasipyrue CevyeHus IPU3MbI U TMPaMU/IbI

7.5

CI/IMMETPI/IH B IPOCTPAHCTBE: CMUMMETPUSA OTHOCHUTE/IbHO TOYKH, HPHMOﬁ, IIJIOCKOCTH.
D/1eMeHTbI CUMMETPUHN B nmipaMu/iax, napaJsuienemnurienax, IMMPpABU/IbHBIX
MHOI'OrpaHHHUKaXx

7.6

BelunciieHue 371eMeHTOB MHOTOTPaHHUKOB: P&0pa, uaroHany, yribl. [1normiaas 60koBoi
TOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IJI0I]a/Ib OCHOBaHUM, TeopemMa 0
OOKOBOM TIOBEpXHOCTH TIPSMOM Tmpu3Mbl. [lnomjasb OOKOBOM TOBEPXHOCTH W
NOBEPXHOCTY TPaBWIBHOW MNMUpPaMH/bl, TeopeMa O IUIOLIafy YCeYéHHOM NUpaMUJpbL.
[MousiTHe 06 06béMe. O6BEM MUPAMU/IBI, PU3MBbI

7.7

[Togo6HBIe Tesa B mpocTpaHcTBe. COOTHOIIEHUsST MEX/Y T/IOIIAaJsIMH TTOBEPXHOCTEH,
00BEMaMHM MTOI00HBIX TeJT

11 KJIACC

Kop

HPOBEPHEMbIﬁ 3JIEMEHT COA€PKaHUA

6

I'eomeTpus

6.1

[IunuHApUUecKasi TTOBEPXHOCTb, 00pa3yloliye LUIMHAPUYECKOH TTOBEPXHOCTH, OCh
LUWIMHAPUYECKOW TMOBepXHOCTU. LIwinMHAp: ocHOBaHMSI U OOKOBasi TTOBEPXHOCTb,
obpa3yro1iiast ¥ 0Ch, TJIOIIA/Ib OOKOBOM M MOTHON TOBEPXHOCTH

6.2

KoHryeckasi TOBepXHOCTb, 00pa3yrolyie KOHUUeCKOH MOBEPXHOCTU, OCh U BepILIUHA
KOHUUECKOW TIOBepXHOCTH. KOHyC: OCHOBaHWe W BepIMHA, oOpa3ymoljasi U OCh,
TUIOIIA[b OOKOBOM M TIOJTHOW TIOBEPXHOCTH. Y CEUEHHBIM KOHYC: oOpasyole u
BBICOTa, OCHOBaHUsI U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u mwap: 1eHTp, paguyc, JUAMeTp, IUIOMIaJb MOBepXHOCTH chepbl. B3anmMHoe
pacriosioxkeHre cepel M IUIOCKOCTH, KacaTesbHasi MJIOCKOCTh K cdepe, IJIOL[Jb

chepbl

6.4

Vi306paskeHue Tesl BpallleH!st Ha TJIOCKOCTH. Pa3BépTKa UIMH/PA U KOHYyCa

6.5

KomOuHaIrmy Tes BpallleH!s ¥ MHOTOTPaHHUKOB. MHOrOrpaHHUK, OTMCAHHBIN OKOJIO




C(bepbl, c¢)epa, BITMCdHHAA B MHOI'OI'DAHHHUK, WJ/IX T€JIO BPpAllleHUA

6.6

[Tonstie 06 o6Béme. OcHOBHBIE CBOMCTBA 00BEMOB Tesn. Teopema 06 06BEMe
TIPSIMOYTO/TBHOTO Mapasuiesienuriesia U ciaeacteust U3 Heé. OOBEM I[UIMH/IPA, KOHYCA.
OO6BéM 1m1apa u Tiommazab chepbl

6.7

[Togo6HBIe Tena B mpocTpaHcTBe. COOTHOIIEHUST MEXKY TIJIOIIA/ISIMH TTOBEPXHOCTEH,
00BEMaMH MOJ0OHBIX TeJl

6.8

Ceuenusi uyvHApa (MapavielbHO W TEPIeHAUVKY/SIPHO OCH), CeueHHWsl KOHyca
(mapasuieslbHOe OCHOBAHUIO U TIPOXO/silllee Yepe3 BepIIMHY ), CeueHUs I1apa

6.9

BekTop Ha mockoctd U B mpocTpaHcTBe. Cjio)KeHWe M BblUMTaHWE BEKTOPOB.
YMHOXKeHue BeKTOpa Ha uyuc/io. Pasno)keHWe BeKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTOpaM. IlpaBusio napasnnenenunesa. PelieHye 3a7au, CBI3aHHbIX C IPUMEHEHUEM
TpaBuJI IEMCTBUM C BeKTOPAMM

6.10

[TpssMoyronbHasE CUCTeMa KOODJWHAT B TIpOCTpaHCTBe. KoopauHATBI BeKTOpA.
[Mpocrefitvie 3afau B KOOpJAWHATax. YTo/l Mexay BekTopamu. CkassipHOe
TpOM3Be/ieHe BEKTOPOB. BBIUMC/IEHWE YIJIOB MEXAY TPSIMBIMH W TUIOCKOCTSIMH.
Koop/iInHaTHO-BEKTOPHBIA METOZ, IPU pellieHWH TeOMeTPUUYeCcKUX 3aau




YuebHbIi1 Kypc «BepoTHOCTB U CTaTUCTHKa» (Yr/1y0/IeHHbIH YPOBEHb).
ITOSICHUTEJ/IBHAS 3AIITMCKA

YuebHbIlT Kypc «BeposiTHOCTb W CTaTUCTHKa» YIAyOJEHHOTO YPOBHS  SIBJISIETCS
TIPO/IOJKEHWeM U Pa3BUTHEM OJJHOMMEHHOTo yuebHOro Kypca yriy6séHHOrO ypOBHS Ha YDPOBHe
cpenHero o6Omiero obOpa3oBaHWs. YueOHBI Kypc TpeAHasHaueH [yisgi (OPMUPOBAHUS Y
00yyYarolUXCsl CTAaTUCTUUECKOW Ky/NbTypbl W TIOHMMAaHHWS DO TEOPUM BepOSITHOCTeM Kak
MaTeMaTHUYeCKOT0 MHCTPYMEHTA JI/Isi U3yUeHUsl CTydaliHbIX COOBITHI, BEJTMUMH U MPoLieccoB. [Tpu
M3yueHUM Kypca oO0oraljaroTcsi TpejCcTaB/ieHuss OOydJarolMxcsi O MeTo/lax HWCC/ie[joBaHUs
W3MEHUMBOTO MHpa, PA3BUBAETCsl IMOHMMAaHWEe 3HAUMMOCTA W OOIHOCTH MaTeMaTH4eCKUX
METOZIOB TI03HAaHUSI KaK HeoTheM/JIeMOM YacTh COBPEMEHHOTO eCTeCTBeHHO-HayYyHOro
MHUPOBO33p€eHUsl.

CopepkaHve yyeOHOTO Kypca HaripaB/ieHO Ha 3akperieHWe 3HaHWM, MOJIyueHHbIX TpU
M3yueHUH Kypca Ha ypOBHe OCHOBHOTO 00Iriero oOpa3oBaHMsl, ¥ Ha Pa3BUTHE TPe/ICTAB/IEHUM O
CJIyyaiiHbIX BeJIMUMHAX U B3aUMOCBSI3IX MEXY HUMHU Ha Ba)XXKHBIX MPUMepPax, CHOXKeThl KOTOPBIX
TIOYEPITHYTHI U3 OKPY’Karolero Mupa. B pesynbraTe y 00yJarommxcs JO/KHO C(hOPMHUPOBATHCS
npe/icTaB/ieHe O Haubosee yroTpeOUTeNbHBIX W OOLIMX MareMaTUYeCKMX MOJesiX,
WCTOJIb3yeMbIX [JJIsi  OMWCaHUS aHTPOTIOMETPUYEeCKMX U JAeMorpaduueckux BeUUuH,
TIOTPeIIHOCTel B pa3/iMuHble pojla HW3MEepeHHusiX, [IUTelbHOCTH 0e30TKa3HOW paboThbl
TeXHUYECKUX YCTPOMCTB, XapaKTePHUCTUK MaCCOBBIX SIBJIEHUH U TIPOLIECCOB B 00I1IeCTBe. YueOHbIH
KypC siBisieTcst 0a30il [i/isi OCBOEHHsI BepPOSITHOCTHO-CTaTUCTUYECKUX METOZ0B, HeoOXOAUMBIX
CreliMaiuCcTaM He TOJbKO WHXXEHepHBIX CIelUasbHOCTel, HO TakKe COLMa/bHBIX W
TICUXOJIOTUUeCKUX, TIOCKOJIbKY COBpDeMeHHble OO0ll[eCTBeHHble HayKd B 3HAUMTE/IbHOW Mepe
WCTIO/B3YIOT armapaT aHa/mu3a 00/bIIuX JaHHBIX. [[eHTpanbHy 0 YacTh yueOHOTo Kypca 3aHUMaeT
oOcyxeHre 3akoHa OosibIIMX uuKcesn — (yHJaMeHTaTbHOTO 3aKOHA TIPUPOJbI, HWMeIOIero
MaTeMaTHuecKyro (popManu3aluio.

B cooTBeTCTBUM C yKa3aHHBbIMU Lie/IIMHA B CTPYKType yuebHOro Kypca «BeposiTHOCTb U
CTaTUCTUKAa» Ha YrAyO/JIEHHOM YypOBHE BBIJleIeHbl OCHOBHBIE COZIep>KaTe/IbHbIe JINHHU:
«CryuaiiHble COOBITHSI U BepOSITHOCTH» U «CilydaiiHble BeJIMUMHBI M 3aKOH OOJIBIITNX UMCe/T».

[ToMHUMO OCHOBHBIX JIMHH B yueOHBINM KypC BK/TFOUEHBI 3/1EMEHThI TeOpyUH rpadoB U TEOPUU
MHOKeCTB, He0OXOMMbIe /1/Is1 TIOJTHOL[EHHOTO OCBOeHMsI MaTepHasia JaHHOTo yuebHOro Kypca u
CMEeXXHBIX MaTeMaTHUeCKUX yueOHBIX KypCOB.

Copepxanuve yuHUM «CiyuaiiHble COOBITHSI MU BEPOSITHOCTH» CJIY>)KAT OCHOBOW [I/ist
dbopMrpoBaHus Mpe/iCTaB/IeHUH O pacIipe/ie/ieHUU BePOSTHOCTeN MeXKy 3HaUeHHsIMU C/TyualitHbIX
Be/TMUMH. Ba)KHYI0 UacThb B 3TOM CO/lepKaTe/IbHOM IMHWY 3aHUMaeT h3ydyeHre reOMeTPUUeckoro u
OMHOMMANBHOTO pacCIpe/ie/IeHUd W 3HAKOMCTBO C WX HeNpepbIBHBIMM aHA/lOraMM  —
TI0Ka3aTe/IbHbIM 1 HOPMaJIbHBIM pacripe/ie/ieHHsIMU.

Tembl, CBsi3aHHble C HeNPEPbIBHBIMU CIyYalHbIMU BeMUMHAMK U pacripefie/ieHUsIMU,
aKL[eHTUPYIOT BHHMMaHWe OOy4Yarol[uXCsi Ha OMMCAHUM M W3yUeHUM CJ/IyyaliHbIX SIBJIEHUM C
TIOMOLL[bI0 HeNpepbIBHbIX (QYyHKUMH. OCHOBHOE BHMMaHHe Y/ie/IsleTCsl T0Ka3aTelbHOMY U
HOpPMa/bHOMY pacripe/ie/IeHUsIM.

B yuebHOM Kypce TmpeyCMaTpUBAeTCs O3HAKOMUTETbHOE W3YUYeHHEe CBS3U MEXIY
CJTyyaiiHBIMM BeJIMUMHAMU U OTTMCaHKe 3TOW CBSI3U C TIOMOLIbI0 KO3 pULIeHTa KOpPesiLiui U ero
BBIOODOUHOTO aHajora. OTWU 3/IeMeHThl COZIep)KaHWsl pa3BUBAlOT TeMmy «J/larpamMMel
pacceuBaHUsi», U3y4eHHY0 Ha YPOBHEe OCHOBHOT0 0011iero o6pa3oBaHusi, 1 BO MHOTOM OIHMPAIOTCs
Ha CBe/IeHHs U3 KyPCOB anreOpbl ¥ TeOMeTpHH.

E1ié ofvH 37eMeHT cojiepKaHusl, KOTOPbIH Tpe/jjiaraeTcsi Ha 03HaKOMUTEeIbHOM ypOBHe —
TI0C/IeI0BaTeIbHOCTh CTyYaiHbIX He3aBUCHUMBIX COOBITHH, HACTYTAIIMX B €IWHULy BPEMEHH.
O3HakoM/IeHWe C pacripefie/ieHMeM BepOSITHOCTeM KOJMYecTBa TaKUX COOBITUH HOCHUT
Pa3BUBAOIIMI XapaKTep U SIB/ISIeTCS aKTya/TbHBIM ZIJ1s1 Oy AYIIMX aOUTYpPHUEHTOB, TIOCTYTIAOIIUX Ha



yueOHble CIelUa/bHOCTH, CBSI3aHHBble C OOIIeCTBEHHBIMM HAayKaMH, TICUXOJIOTWeHd U
ymnpaB/ieHUeM.

Ha u3yuenune ydeOHOro Kypca «BepoSITHOCTb M CTaTUCTHKa» Ha yriay0/JeHHOM YpDOBHe
otBouTCs 68 yacos: B 10 knacce — 34 yaca (1 yac B Hefemnto), B 11 kiacce — 34 yaca (1 uac B
HeJIeJio).

COJEPXAHUE OBYYEHUSA

10 K/TACC

I'pad, cBsa3Hbl rpad, nyTy B rpade: Huk/bl U Hend. CrerneHb (BaleHTHOCTb) BepILUMHBI.
I'padbl Ha ockocTy. [lepeBbs.

CnyuaiiHble SKCIepUMeHTHI (OTBITBI) W CIy4yaliHble COOBITHS. JjeMeHTapHbIe COOBITHS
(ucxoppl). BeposiTHOCTB ciyyaiiHOTO COOBITHS. B/M30CTh YaCTOTBI U BEPOSITHOCTH COOBITHIA.
CryuaiiHble OTBITBI C PABHOBO3MOYKHBIMH 3/IeMeHTapHBIMU COOBITHSIMU.

Onepaty Haj, COOBITUSIMU: TiepeceueHHe, 00beiHEHNe, TIPOTUBOIIOJIOKHbIE COOBITHSI.
[Jduarpammel Diisiepa. @opmyJia C/I0’KeHUSI BePOSTHOCTEN.

YcnoBHasi BepOATHOCTb. Y MHOXKEeHHE BepOsITHOCTel. JlepeBO C/lyuyaliHOTO KCIepUMeHTa.
dopmyna nonHol BepositHOCTU. Popmysia Baiteca. He3aBrcumble coObITHS.

buHapHBIV Cy4aliHbIM OMBIT (MCOBITaHUE), yCrexX U Heyjada. HesaBrcHMble UCIIBITaHUS.
Cepusi He3aBUCHMBIX MCIIBITaHUM [0 MepBoro ycrexa. [lepectaHoBku M (akropuan. Yucio
couetanuil. TpeyroapHuk [Tackans. @opmyna 6uHoma HeroToHa.

Cepusi He3aBUCHMMBIX WCIbITaHUK bepHynmi. Cry4adiHblii BbIOOp W3 KOHEUHOMN
COBOKYITHOCTH.

CnyuanHas BenuuMHa. PacripepsiesnieHune BeposTHOCTeM. [lnarpamMma pacripefiesieHUs.
Onepauyy Haj CayyalHbIMA BeJMYMHAaMWM. buHapHasg oiydyaiiHasg BenuuuHa. IIpvmMepsl
pacnpe/ieNieHHid, B TOM UKC/ie FeOMeTpUdecKoe ¥ OMHOMUAIbHOE.

CoBMecTHOe pacrpejeneHue [ByX CJIydalHbIX BeJWUWMH. He3aBUCHMBIe CiyuyaliHble

BeJIMYMHBI.
MaTtematrueckoe OXKHujaHve C/1y4aillHOM BelWuuHbl (pacripefenenus). IlpriMeprl puMeHeHUs
MaTeMaTHUeCKOT0 OKH/laHUs (CTpaxOBaHUe, joTepesi). MaremMaThyeckoe OXKuZaHWe OMHapHOMN
Cly4allHOM  BeJIMUMHBL.  MareMaTWyeckoe  OXWJ@HUE CYMMBbl — CAy4YalHBIX  BEJIWYMH.
Maremaruueckoe 0>KiiaHHe TeOMeTPUIeCKOro M OMHOMHAIBHOTO pacIipeZiesieHu.

[ucnepcusi W cTaHAApTHOe OTK/IOHEHMEe C/Iy4alHOM BeIWuUWHBbI (pacrpejeseHus).
Iucniepcust OWHApHOM CydaiiHOM BenMWYMHBL. MareMaThyeckoe OXKHUJAHWE TPOM3BeJeHUs U
JMCTIepCrsi CYMMBbI HE3aBUCHMMBIX C/Ty4yaliHbIX BeJIMUMH. [lucrnepcusi U CTaHJapTHOE OTK/IOHEHHE
OVHOMHMABHOTO pacripezienenus. [lycriepcust U CTaHJZAPTHOE OTK/IOHEHWe T'eOMEeTPUYeCKOro
pacrpeze/ieHusl.

11 K/TACC

HepaBenctBo UYeOnnnépa. Teopema YebObiméBa. Teopema bepHysnmu. 3akoH O0/bILIMX
yrcesi. BribopouHblii MeTon uccrefoBaHui. BribopouHble xapakTepucTUKW. OljeHUBaHMe
BePOSITHOCTU COOBITHSI 110 BEIODOPOUHBIM JJaHHBIM. [IpoBepKa MpOCTeNIINX TUIOTe3 C MOMOIIbIO
V3yYeHHBIX paclipe/ie/IeHuM.

HenpepriBHble ciyvaiiHble BeauuuHbL. [IprMepbl. @YHKIMS TUIOTHOCTHM BEpPOSTHOCTU
pacripefiesieHusi. PaBHOMepHOe pacripefieieHMe Y €ro CBOMCTBA. 3afiaud, NPUBOJAIINE K
1OKasaTe/IbHOMY pacripefie/ieHUr0. 3ajaud, IPUBOJALMEe K HOPMalbHOMY paclipefie/IeHUIO.
@yHKLMS TJIOTHOCTH BEpOSITHOCTH I0Ka3aTe/lbHOr0 pacrpefiesieHds], (YHKLUS TJIOTHOCTH
BEPOATHOCTU HOPMajbHOrO pacrpezesieHusi. DyHKIUSA TJIOTHOCTU U CBOMCTBA HOPMAaJ/IbHOTO
pacnpeze/eHusl.



[TocnepoBaTeNnbHOCTE  OJMHOUHBIX HE3aBUCUMBIX COOBITHH. 3ajiaud, TPUBOJSLIHE K
pacrnipegenenuto [lyaccona.

KoBapuaimss JByx ciay4yalHbIX BequudH. Ko3(p@ULMEeHT JMHeHHOW KOppessilUu.
CoBmecTHbIe HabJrO[jeHNs ABYX BelUuWH. BpiOOpouHbIi KO3 ULIMeHT Koppesisiuu. Pasnuue
MeX/ly JIMHeMHOM CBSI3bI0 M TIPUUMHHO-C/Ie/ICTBEHHOU CBsA3bIO. JIMHeliHas perpeccusi, MeTO[
HauMEeHbIIINX KBaJpaToB.

IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA YUYEBHOI'O KYPCA
«BEPOAATHOCTH U CTATUCTHUKA» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEJJHET'O OBIIIET'O OBPA3OBAHUA

JINMUHOCTHBIE PE3YJ/IbTATDBI

1) rpa)xJjaHCKOro BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTb  TPAKAAHCKOM TO3WIMM  OOYYaroI[erocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 UjieHa POCCHMCKOro obiecTBa, Tpe/CcTaB/ieHre O MaTeMaTHUeCKHWX OCHOBax
(GYHKIIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYD, SBJeHWUM, TPOLeAypP TPa’KAAHCKOTO O0OIIecTBa
(BBIOODBI, OTPOCHI U APYroe), yMeHHe B3auMO/IeHiCTBOBaTh C COLMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKLUSIMU U Ha3HAUeHUEM;

2) IaTpMOTHYECKOT0 BOCIIUTAHMA:

chOpMHPOBAHHOCTh POCCUMCKOMN TPaXk/JaHCKOM UJIEHTUUHOCTH, YBa)KeHHUsl K TPOLIOMY U
HaCTOSALLEMY POCCHUMCKOM MaTeMaTUKH, LIeHHOCTHOEe OTHOLIEHHWEe K JOCTH)KEHHSIM POCCHUMCKUX
MaTeMaTUKOB M POCCHUMCKOM MaTeMaTUueCKOW IIKO/bl, MCIO/Jb30BaHUE 3THX [OCTWXKEHUM B
JIPYTUX HayKaX, TeXHOJIOTUsIX, chepax SKOHOMUKHY;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HaHMe  JIyXOBHBIX  L[€HHOCTeH  DOCCUMCKOTrO  Hapoza, C(HOpPMUPOBAHHOCTH
HPABCTBEHHOT'0 CO3HAHMSI, STUUYECKOr0 MOBe/IeHNs], CBS3aHHOTO C MPaKTUYeCKUM MpHUMeHeHueM
JOCTI)KEHUM HayKWd U [leATe/bHOCTbI0 YYEHOro, OCO3HaHWe JIMYHOIO BKJaZid B IMOCTPOEHUE
YCTOUUUBOTO OYayIIlero;

4) 3cTeTNYeCcKOoro BOCIMTAHUA:

3CTeTUYeCKOe OTHOIIIeHHWEe K MUDY, BK/IFOUasi 3CTETUKY MaTeMaTUUeCKUX 3aKOHOMePHOCTeH,
00BeKTOB, 3ajjau, pelleHui, paccy/JeHHM, BOCIIPUMMYMBOCTb K MaTeMaTUUeCKUM acrieKTaM
pa3/IMUHBIX BUOB UCKYCCTBa;

5) ¢u3uUecKoro BOCIIUTAHUS:

chOopMHPOBAHHOCTh YMEHHsI IPUMEHSITh MaTeMaThUueCKre 3HaHUsI B UHTepecax 3/J0pOBOTO U
6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOEe OTHOIIIeHHe K CBOeMY 3/10POBbIO (3/10pPOBOe MUTaHKe,
cOaaHCUPOBAHHBIM pPEXWM 3aHATUHA W OT/bIXa, perysspHas ¢Gu3nudeckas aKTUBHOCTB),
(ur3ruecKoe COBEpPLLEHCTBOBAHUE MIPU 3aHATUSIX CITIOPTUBHO-03/J0POBUTE/ILHOU [1eSITE/IbHOCTBIO;

6) TPYyAOBOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY[Y, OCO3HaHUe LeHHOCTU TPYZ0/t00us, MHTepeC K pa3vuuHbiM cdepam
npoecCcroHaNbLHOUM JlesiTe/IbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U eé TIPUIO)KEeHUSIMH, YMeHUe
CoBepIIaTb OCO3HAHHBLIM BBIOOp OyaAyiied mpodeccud W peann3oBbIBaTH COOCTBEHHBIE
JKU3HEHHbIe TI/IaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTHyecKoMy 00pa30BaHUIO U
camMoo0pa30BaHUIO Ha MPOTSHKEHUH BCeU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pellleHU!
MPAKTUUeCKUX 3a/lau MaTeMaTUueCKOU HarpaBieHHOCTH;

7) 3K0/10rM4eCKOro BOCIIUTaHUS:

chOpMHPOBAHHOCTh  9KOJIOTUYECKOW KY/IbTYpbl, TOHUMAaHWE BJHUSHUS COLIMA/IbHO-
5KOHOMHYECKUX TIPOLIeCCOB Ha COCTOSIHWE TIPUPOJHOM W COLManbHOM Cpefibl, OCO3HaHUe
r/100a/IbHOTO XapaKTepa 3KOJI0rMYeCcKUX Mpo0/ieM, OpUeHTaIUs Ha TPUMeHeHHe MaTeMaTHUeCKUX
3HAHUM /17151 pellieHys 3a/1a4 B 00/1aCTH OKPYKarolleit cpe/ibl, TJIaHUPOBaHKe MOCTYITKOB U OLIEHKU
VX BO3MOXXHBIX TTOCJ/I€[[CTBUMN [I/Is1 OKPY>KarolLlerd Cpeibl;

8) leHHOCTH HAy4YHOI'0 NO3HAHUA:



cOpMUPOBAHHOCTb MHPOBO33pPE€HHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKW M OOLECTBEHHOW MPAKTHUKH, TIOHMMAaHWe MaTeMaTHUeCKOM HayKH Kak C(epsl
YyesI0BeueCcKoi /1esTe/IbHOCTH, ITAroB e€ pa3BUTHS M 3HAUMMOCTH [JIsl Pa3BUTHS LIMBUIM3AL{UH,
OBJIaJieHre SI3bIKOM MaTeMaTHKH U MaTeMaTUUYeCKOU KyJIbTYPOU Kak CPeJICTBOM MO3HaHUs MUPa,
TOTOBHOCTB OCYIIIeCTB/ISITh IIPOEKTHYO U MCCJIe/[0BATE/TBCKYIO [IeITebHOCTh MHUBUYAIbHO U B
TpyIITe.

METAITPEJMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe/bHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

Ba3oBble 1oruueckue AeiiCTBUA:

BBISIB/IATh W XapaKTepy30BaTh CYIleCTBeHHbIe TPU3HAKU MaTeMaTUueckKuX OOBeKTOB,
TOHATHM, OTHOLUEHWH MeXAy TMOHATUAMH, (OpMy/IMpOBaTh OMpejie/ieHHsl  TOHSTUH,
yCTaHaB/IMBaTh CYIeCTBeHHbIN TpU3HAK Kiaccu(uKalyy, OCHOBaHUsSI AJisi 0000IIeHus: u
CpaBHEeHMs, KpUTepUY NIPOBOJMMOI0 aHa/In3a;

BOCIIPUHUMATh, (OPMY/IMPOBAaTh U TPeoOpa30oBbIBaTh CYXKIAEHUs: YTBepAUTeIbHble U
OTpHLiaTe/IbHbIe, eIMHIYHbIE, YaCTHBIE U 00I1I1e, YCIIOBHBIE;

BBISIB/IATh MaTeMaTHueCKue 3aKOHOMEpPHOCTH, B3aUMOCBSI3U W TIPOTHBOpeuusi B (akTax,
JAHHBIX, HAOMIOZEHUSIX W  YTBEP)KAEHWSX, TpeAsiaraTb KPUTePUH [Jisl  BBISBIEHUS
3aKOHOMEPHOCTeN 1 IPOTUBOPEYUH;

JlenaTb BbIBOJbl C MCIIO/Ib30BaHMEM 3aKOHOB JIOTHKH, JeJyKTUBHBIX U WHAYKTUBHBIX
YMO3aK/IFOUeHUH, yMO3aK/IFOUeHHH 110 aHaIoT 1y,

MIPOBO/IUTh CAMOCTOSITE/IbHO JJ0Ka3aTe/bCTBa MaTeMaTUUeCKUX yTBep KeHUH (TIpsiMble U OT
MIPOTUBHOTO), BBICTpPAauWBaTh apryMeHTAlldi0, TIPUBOJUTb TIpPUMepbl W  KOHTPIIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CY)K/|€HUS Y BEIBO/IBI;

BbIOMpATH Cr10co6 peltieHUst yuebHOM 3a/jauu (CpPaBHMBATh HECKOJILKO BADUAHTOB pellieHHs,
BBIOMpATh HanbosIee MOAXOAMINI C YYETOM CaMOCTOSITE/TEHO BbI/IeIEHHBIX KPUTEPHEB).

Ba3oBble Hcc/Iej0BaTeIbCKUeE JeHCTBHA:

VICTI0/Ib30BaTh BOMPOCH! KaK MCC/Ie[0BaTe/IbCKUi MHCTPYMEHT M03HaHUsl, (JOPMy/IUpOBaTh
BOTPOCH], (UKCUDYIOIIMe TPOTHBOpeure, MpobsieMy, yCTaHaB/IMBaTh WMCKOMOe U JlaHHOe,
(hopMHpOBaTh TUIOTE3y, apTyMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHUE;

TIPOBO/IUTh ~ CaMOCTOSITE/IbHO ~ CIJIAHUPOBAHHBIA ~ 9KCIIEDUMEHT, UCC/eloBaHhe 110
YCTaHOB/IEHUIO OCOOEHHOCTEe MaTeMaTHuecKoro OObeKTa, SIB/IeHWs, IPOLecCa, BbISIBIEHUIO
3aBUCUMOCTeN Mex/ly 00beKTaMu, sIBJIEHUSIMH, TIPOLiecCaMi;

CaMOCTOSATE/TEHO (POPMY/TUPOBATh 000OIIeHUs] ¥ BBIBOJBI 110 Pe3yJ/IbTaTaM IPOBeAEHHOTO
Hab/roieHus1, UCC/ieloBaHUs], OLeHUBAThb I0CTOBEPHOCTD IMOJyUeHHbIX Pe3y/bTaToB, BHIBOJIOB U
000011IeHHH;

TIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHe TPOLiecca, a TakyKe BbIJBUTAThH TMPEeATOI0KEeHUs O
ero pa3BUTUU B HOBBIX YC/IOBHUSIX.

Pab6ora c uadopmanueii:

BBISIB/ISTE /1e(ULIMTHI MH(POPMALMY, JAaHHBIX, HeOOXOAUMBIX /TSI OTBETA Ha BOIPOC H /ISt
pellleHusI 3a/iaui;

BbIOMpaTh MHQPOPMAMI0 W3 HWCTOYHHMKOB  pA3/IMUHBIX TWIIOB, aHAIM3UPOBATh,
CUCTeMaTU3UpOBaTh W HWHTEpPNpPeTUpPOBaTh HHGOPMALMI0 pas3IMuHBIX BUAOB U  (dopMm
Tipe/iCTaB/IeHNs];

CTPYKTYpHUPOBaTh MH(GOPMALIUIO, TIPE/ICTaB/IATh e€ B pa3/IMuYHbIX (opMax, UITFOCTPUPOBATh
rpaduuecky;

OLIeHMBAaTb HAZIE)KHOCTh MH(OPMALMM TI0 CaMOCTOATENIbHO  C(OPMY/IMPOBaHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBEpPCa/IbHbIe yue0OHbIe JeiCTBHA
Oomenue:



BOCIIPUHUMAaTh ¥ (POPMYJ/IMPOBaTh CY)KJEHHUSI B COOTBETCTBUM C YC/IOBUSMU U LieJIIMU
o011leHusi, SICHO, TOUHO, 'PaMOTHO BbIp@KaTb CBOK) TOUKY 3PEHUS] B YCTHBIX M TMHUCbMEHHbIX
TeKCTaX, ZlaBaTh IMOSICHEHUS 110 XO/ly pellleHus 3a/jlaud, KOMMEeHTHPOBaTh M0/IyYeHHbI pe3y/ibTarT;

B Xo/le 00CyKleHUs 3a/jaBaTh BOIIPOCHI I10 CyLeCTBY 00Cy»XJaeMoil TeMbl, IpoOJieMsbl,
pelllaeMOi 3a/jauy, BbICKAa3bIBaThb /€W, Halle/leHHble Ha TOMCK pelleHusi, COMOCTaB/sATh CBOU
CY)XK/IeHUs C CY)K/IeHUSIMM JIDYTMX yUaCTHHUKOB Juajiora, 0OHapykKMBaTb pas/nule U CXOJCTBO
MO3ULIMH, B KOPPEKTHO! (popme (hOpMyIMPOBaTh Pa3HOI/IacHsl, CBOM BO3pakKeHHs;

TIpe/ICTaB/IsITh pe3y/bTaThl DelleHrsl 3alauM, SKCIIepUMeHTa, HCC/IefloBaHUs, TPOeKTa,
CaMOCTOSITe/TbHO BbIOMpaTh (hOPMaT BLICTYTIZIEHHS C YUETOM 3a7iay Mpe3eHTalu 1 0COOeHHOCTeH
ayJIUTOpHUHU.

PerynsiTUBHBbIE YHHBepcalbHbIe yueOHbIe JeiiCTBUS

Camoopranusanus:

COCTaBJISATh TUIAH, aJATOPUTM pellleHusl 3alauM, BbIOMpaTh CMocob pelleHHsi C YUYETOM
VMEIOIIUXCS PeCypCoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBAaTh M KOPPEKTUPOBATb
BapMaHTHI pelleHU C yUéTOM HOBOW MH(OPMaLUH.

CaMOKOHTPO/1b, SMOL{UOHA/IbHBIM MHTE/IJIEKT:

B/1a/leTh HaBbIKaMH T03HaBaTe/IbHOM pedieKCHY KaK 0CO3HaHUs COBepIIIaeMbIX JIeMCTBUM U
MBICJIUTE/TBHBIX TTPOLeCCOB, UX Pe3yJ/IbTaTOB, BIaZeTh CII0Co0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS
Triporiecca v pe3y/bTara pellieHusi MaTeMaTHyeCcKol 3a/1auu;

npeJBU/IeTb TPYJHOCTH, KOTOpble MOTYT BO3HMKHYTb IPU peIleHUM 3a/laud, BHOCUThb
KOPPEKTUBBI B JleITe/IlbHOCTb Ha OCHOBE HOBBIX OOCTOSITeNIbCTB, JAHHBIX, Hal/IeHHBIX OILIMOOK,
BbISIB/IEHHBIX TPYAHOCTEN;

OLIeHMBATb COOTBETCTBHE pe3yJibTaTa LeJid U YCJIOBUSIM, 00BSICHATh TIPUUMHBI JOCTHXKEHUST
WIM HeJOCTIDKeHUs] pe3y/bTaToOB /esiITe/IbHOCTH, HaXOJWTh OMIMOKY, /laBaTb OLIEHKY
NproOpeTEHHOMY OTIBITY.

CoBMecTHas iesiTe/IbHOCTh:

TOHMMAaTh M WCTIO/b30BaTh MperMylleCcTBa KOMaHJHON W WHAMBU/YaabHON paboThI TpU
pelieHMM y4yeOHbIX 3a/j@u, TPUHUMATh IeJlb COBMECTHOW [IesiTe/IbHOCTH, TUIaHUPOBAThb
OpraHu3aIi0 COBMECTHON paboThl, pacrpeziesiaiTe BUAbI paboT, JOTOBapUBaThCs, 0OCYKAAThb
TIPOIIeCC W pe3yJibTaT paboThl, 000011IaTh MHEHUST HECKOJIBKUX JTFOZIEH;

yuacTBOBaTh B TIPYyMIOBBIX ¢opmax paboTel (06CykieHus, oOMeH MHeHHH, «MO3TOBbIe
IITYPMbI» Y MHBIE), BBITIO/HATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATE CBOM JIEHCTBUS C IPYTHMH
yjleHaMd KOMaH/bl, OLleHMBaTh KayeCTBO CBOero BK/aja B OOMIMM TMPOAYKT TI0 KPUTEpUsM,
c(OopMy/IMpPOBaHHBIM YYaCTHUKaMH B3aUMO/IeHCTBUSL.

INIPEIMETHBIE PE3YJ/IbTATBI

K koH11y 10 K/1acca oOyuaronuiics HayuuTCs:

cBOOOJHO OTepUpoBaTh MOHATUSAMU: Tpad, MIOCKUM rpad, CBsi3HBINA Tpad, MyTh B rpade,
LieMb, LUK/, IepeBO, CTelleHb BEePLLIUHBI, /[ePeBO CYy4aillHOTO SKCIIepUMEeHTa;

CcBOOOJHO OIepupoBaTh TOHSATUSAMU: CIydaliHbIA SKCIIepUMeHT (OMbIT), C/lyudaiiHoe
coObITHe, 3/IEMEHTAapHOe CJydaiiHOe cOObITHe (3/1eMeHTapHBbId WCXO0[]) CJIyYalHOTO OITbITa,
HaXO/IUTh BEPOSTHOCTH COOBLITHM B OTBbITaX C PABHOBO3MO>KHBIMH 3/IeMeHTapHBIMUA COOBITHUSIMU;

HaXOJWThb U (OPMYJIMPOBATH COOBITUS: TiepeceueHne, 00beJUHEHHWEe [JaHHBIX COOBITHH,
coObITHe, TIPOTHUBOIIOJIOKHOE JAaHHOMY, HCIO/Ib30BaTh JuarpaMMbl Oiiepa, KOOPJUHATHYHO
NpsMyl0 /Il pelleHWsl 3ajjay, I10/1b30BaThbCsl (POPMYJ/ION C/I0XKEHUsI BepOSITHOCTeN /st
BePOSITHOCTe JIBYX U TPeX CIy4alHbIX COObITH;

OIepupOBaTb IOHATHUSMU: YCJIOBHAs BepOSATHOCTb, YMHOXXEHHE  BepOSTHOCTEH,
He3aBUCHMbIe COOBITHS, IepeBO CAYYalHOT0 3KCTiepUMeHTa, HaXOUTh BePOSITHOCTU COOBITHI C
TIOMOILLbIO TIpaBW/la YMHOXKEHHs], [ilepeBa Cy4alHOro OIbITa, MCIO/Ib30BaTh (POpPMyJy TMOTHON



BepOSTHOCTH, opmysy baiieca mpu pelieHHH 3ajau, OTpe/eiTh He3aBUCHMOCTh COOBITHI TI0
(hopMmy/ie ¥ 0 OpraHu3aly CJ1Iy4aliHOrO SKCIIepUMeHTa;

NIPUMEHSITh M3y4YeHHble KOMOWHATOpHBbIe (OPMYJbl [Jii TIepeurC/IeHHs] 3JIeMEeHTOB
MHOYKEeCTB, 3JIeMeHTapHbIX COOBITMM C/y4alfHOrO OIbITa, pelleHus 3ajady [0 TeopuH
BEpPOSITHOCTeW;

CcBOOOJHO OTepUpOBaTh MOHSATHUSAMU: OMHAPHBIN C/TyualiHbIN OMBIT (UCIBITAaHUE), YCIeX U
Hey/laya, He3aBHCHMbIe HWCTIBITaHWs, CepUsl WCTIBITAaHUM, HaXOJUTb BEPOSTHOCTU COOBITHIL: B
Cepyy UCIbITaHUM /10 MepBOro ycrexa, B CepUU UCHbITaHUM bepHy/H, B OmbITe, CBI3aHHOM CO
CJTydaiiHBIM BBIOOPOM U3 KOHEUHOUW COBOKYTTHOCTH;

cBOOO/JJHO OTepUpOBAaTh MOHSATUSIMU: CTydaliHasi BeJIMUMHA, pacripe/iesieHre BepOsiTHOCTeH,
JviarpaMMa pacripefieieHvst, OvHapHasi ClyJaiiHasi BeTMYriHa, reoMeTpudeckoe, OMHOMHUAITBHOE
pacripefiesieHue;

OrepyupoBaTh TMOHSATUSAMU: COBMECTHOe pacrpefiesieHle [BYX CAy4YalHbIX BeJIMUMH,
WCTI0/Tb30BaTh TabJIMIy COBMECTHOTO pacripe/iesieHHst IBYX C/IyUaliHbIX BeJIMUYMH [1Jisl BbIJje/IeHUsT
pacripefie/ieHUsi KaK[OM BeJWYMHBI, OIpe/ie/leHHs He3aBUCUMOCTH C/yvyaliHbIX BeJIMUUH;
CcBOOOJHO OIepupoBaTh TOHSATHEM MaTeMaTHUeCKOro OXKWZJAHWS C/IyuyaliHOW BeJIMUMHEI
(pacripesienieHus1), TIPUMEHSATb CBOMCTBA MaTeMaTUUeCKOro OXKHJAHWS TpY pelleHuM 3a7ad,
BBIUMCJIATE MaTeMaTHyecKoe OXKWJiaHhe OWHOMHANbHOTO U reoMeTpHUYeCcKOro pacripejieieHui;
CBOOO/IHO OTEepUpOBaTh TIOHATHSIMM: JWCIIEPCHsl, CTaHJapTHOe OTK/IOHEHWe CJIy4alHON
Be/IMUMHBI, TPUMEHSTh CBOMCTBA JUCIIEPCUMM C/Iy4YallHOM BeIWUYMHBI (pacrpejienieHust) IpU
pellleHWy 3ajlau, BBIYUC/IATH [UCIIEPCUI0 U CTaHJApTHOe OTK/IOHEeHHWe TeOMeTpPUYecKOro M
O6UHOMMANBHOTO pacripe/iesieHr .

K koH11y 11 K/1acca o0yuaroiuiics HayauTCs:

BBIUMCJIATE  BHIOODOUHBbIE XapaKTePUCTUKU TI0 JAHHOW BbIOOpDKe U OLleHMBaTh
XapaKTePUCTUKA TeHepasibHOM COBOKYITHOCTH [AHHBIX T0 BHIOOPOYHBIM XapaKTePHUCTHKAM.
Ot1leHrBaTh BEPOSITHOCTH COOBITHMIM M TIPOBEPSATh MPOCTeHIle CTaTUCTUUeCKHue TUIOTe3bl,
T0/1b3YSICh U3yUeHHbIMH paclipe/ie/leHUsIMHY;

MIPUBOJUTL TIPUMephbl 3a/ay, MPUBOJALMX K TOKa3aTeJbHOMY paclpejiesieHuro, 3ajad,
NIPUBO/ISALLIMX K HOPMasZbHOMY pacripejiesieHuto. OrniepupoBaTh MOHATUAMU: (PYHKLMS TJIOTHOCTH
BEepPOSATHOCTU M0OKAa3aTe/IbHOr0 pacripeziesieHus], PyHKLMS MJIOTHOCTH BEPOSITHOCTA HOPMaJIbHOTO
pacripefiesienusi, (QYHKUMS IJIOTHOCTA W CBOMCTBA HOPMajbHOTO  pacripejie/ieHus;
oripeiesiATh K03 HULMEeHT TMHeNHOM KoppessiLiyy, BHIOOPOUHBINA KO3 PULIMEeHT KOppesIsLun.

TemaTHueckoe NJIaHUPOBaHUe
10 knacc
KonuyecTBo yacos JJIeKTPOHHBIE
Ne (HaumeHoBaHHe pa3/ie/ioB (udposBbie)

KonTtpoibHble | [IpakTHUecKue
n/n U TeM nporpamMmsl  |Bcero oOpa3oBaTe/IbHBIE
pabdoThI paboTbI
pecypchbl

1 |9nemeHTHI Teopuu rpados |3
CrnyuaiiHbie OMbITHI,
2 |cydaiiHble COOBITHS U 3
BEPOSITHOCTH COOBITHI
Onepaumu Haf,
MHO>KeCTBaMH U
cobbrTusiMu. Crio>keHue u
3  |yMHOXeHue 5
BEepPOSITHOCTeN. Y C/IOBHast
BEPOSITHOCTb.
HesaBucumblie COOBITHS

4  |D/1eMeHTbI 4 1




KomuecTBo yacos JJ/IeKTPOHHBIE
Ne [HammeHoOBaHMe pa3/ie/ioB
KoHnTtposbHble | [IpakTHyeckne (uudpossre)
n/n U TeM NMPOorpaMmsI Bcero
paGoThI paboThI o0pasoBare/bHbIe
KOMOWMHATOPUKH
Cepuu nocsiefoBaTeIbHbIX
WCIbITaHUM. VIcribITaHust
5 |bepuymumm. CiyyaiHbld |5
BLIOOD M3 KOHEUHOU
COBOKYTTHOCTHU
6 CrnyJaiiHble BeJIMYMHBI U 14 1
pacripeziesieHust
OBLIEE KOJIMYECTBO 34 ’ 0
JACOB I10 [TPOTPAMME
11 kacc
Ko/mmuecTBo yacoB JJIeKTPOHHBbIEe
HaumeHoBaHue
No (qudppoBbIe)
pas/iesioB U TeM KoutpoabHsbie | IIpakTHueckue
n/m DOIDAMMEL Bcero 5 p o0Opa3oBaTe/bHbIE
porp PaodoThI Pado0ThI pecypcei
1  [3akoH 6onbLIMX yncen |5
OJIeMEHTBI
2  |MaTeMaTH4yecKou 6
CTaTUCTUKU
HerpepbiBHble
C/y4aiiHble BeJIMYMHbI
3 (pacripegenenusi), 4
rokasaresbHOe U
HOpMaJibHOe
pacrpeziesieHust
Pacripepenenue
4 2
[Tyaccona
CBs3b MeX1y
5 |cy4aliHBIMU 6
BeJTMUMHAMU
6 O06o061eHre u i 1
crcTeMaTtu3alusi 3HaHUM
OBIIEE KOJIMYECTBO 34 1 0
JACOB I10 [TPOTPAMME

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

10 K/TACC
Kop .
DOBEDSEMOro ITpoBepsieMble MpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM

poBep o0pa3oBaTe/IbHOM MPOrPpaMMBbI CpeJHero 001ero 06pa3oBaHus
pe3y/bTaTa

6 Teopusi BeposiTHOCTEN 1 CTaTUCTUKA

6.1 YuTaTh ¥ CTPOUTDH TaOIULIBI U AUATrPAMMbI
6.2 OrmepupoBaTh MOHATUSMU: CpeJiHee apupMeTHUeCcKoe, Me/iiaHa, HanboJblIIee,
) HavMeHblIlee 3HaUeHKe, pa3Max MacCHBa YMC/IOBBIX JJAHHBIX




Kopg
NpoBepseMoro
pe3yJbTaTa

IIpoBepsieMble peMeTHBIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM NMPOrpaMMbl cpeJjHero o01ero o6pa3oBaHus

OneprpoBaTh NOHATHSMU: CJIydalHbIM 3KCIEPUMEHT (OMbIT) M Cay4yauHoe
cobbITHe, 371eMeHTapHOe COOBITHE (3/1eMeHTapHbIM MCX0/]) CIyYaiiHOTO OIIbITa;
6.3 HaxOJUTb BEpPOSITHOCTM B OMNbITax C PaBHOBO3MOXXHBIMU C/Iy4YalHBIMH
COOBITHSIMM, HAXOJWUTb M CPaBHUBATh BEPOSITHOCTU COOBITMH B H3yuUeHHBIX
CJIy4alHbIX SKCIIePUMeHTax

Haxoauts 1 (hopmMynrpoBaTh COOBITHS: TepeceueHre U 00beJUHeHNe JaHHBIX
COOBITHI, COOBITHE, TPOTHUBOIMOJIOXKHOE AAHHOMY COOBITHIO; TIO/H30BATHCS

6.4 nuarpamMmamu Jitiepa U (HOPMYJION C/I0’KeHUSI BEPOSITHOCTeN MpPU pelleHur
3a/a4
OrmepypoBaTh TIOHSTHSIMH: YCIOBHasi BEPOSITHOCTb, He3aBHUCHMbIe COOBITHS;
6.5 HaxXOJUTb BePOSITHOCTH C IIOMOLLBIO [TPaBU/ia YMHOKEHUsI, C IIOMOLLBIO JiepeBa
CJIy4aliHOT O OIbITa
6.6 [TpumeHsATH KOMOMHATOPHOE TIPABUJ/I0 YMHOKEHHS TTPU PeIIeHNH 3a/1au
OneprpoBaTtb TMOHATUSIMU: HCIIbITAHWE, He3aBUCHMBblE WCIBITAHUS, CepUs
6.7 VICTIBITAHUM, YCIleX M Hey/jaua; HaXOJUTL BEpOATHOCTH COOBITHII B CepuH
HEe3aBUCHMBIX WCIIBITAHUM [0 IIepBOro ycriexa, HaxXOJWUTb BepOSTHOCTU
CoOBITHI B cepyu UCTIbITaHUM bepHyn
6.8 OHepI/IpOBaTL; MOHATUSAMM:  CJlyyaliHasi ~ BeJIMUMHA,  pacrpejerneHye
BEepPOATHOCTeH, iMarpamMma pacrpezeseHus
11 KJTIACC
Kopg .
IpoBepsEMOro IIposepsiemble npe/MeTHbIE pe3y/IbTAaTbl OCBOEHHs! 0CHOBHOH
pesynbTaTa o0pa3oBaTe/IbHOM MPOTrPaMMBbI CpeJHEro 001ero 06pa3oBaHus
5 Teopust BeposITHOCTe!N U CTaTUCTUKA
51 CpaBHUBaTb BEPOSATHOCTU 3Ha4YeHu! CJly4yanHoOU Be/IMUVHBI

T10 pacIipeie/IeH|I0 UK C TIOMOL[bIO Aarpamm

OnepupoBaTh MOHATHEM MaTeMaTH4YeCKOrO OXKWZAHUs, MPUBOAUTH MPUMepbI
5.2 TOr0, Kak IPUMeHseTCsl MaTeMaTHueCcKOoe OKWJaHWe CIyyalHOW BeJMYMHBI,
HaXO0/IUTh MaTeMaTHyeCcKoe 0)XKHJaHue 10 JaHHOMY pacripe/ie/ieHHI0

5.3 VIMeTh Tipe/icTaB/IeHHE O 3aKOHEe OOJBIINX UHCeT

5.4 VimeTb ripeficTaB/ieHre 0 HOPMa/IbHOM PacIipe/ie/ieHUuU

ITPOBEPAEMBIE 3JIEMEHTBI COAEPXAHUSA
10 K/ITACC

Kop, IIpoBepsieMbIii 3/1eMeHT CO/iepKaHus

6 |Teopust BepoSITHOCTEN U CTaTUCTHKA

[IpencraBnieHre JaHHBIX C TTOMOIIBIO Tabsul U auarpamm. CpeaHee apudmeTHueckoe,
6.1 |MemuaHa, HauOosiblllee ¥ HaMMeHbIIlee 3HAUeHWs, pa3Max, AUCTIEPCUS M CTaHAAapTHOe
OTKJIOHEHHe YKMCJIOBbIX HaOOpOB

CrnyuaiiHble 3KCIIepUMEHTBI (OTBITBI) U C/TydaiiHble COOBITHS. DeMeHTapHble COOBITHS
6.2 |(ucxoppi). BeposTHoCTb CTy4aliHOT O COOBITHS. bnuzocTb YaCTOThI
1 BeposITHOCTH CoObITHM. CilyuaiiHble OIBbITHI C PABHOBO3MOXXHBIMM 3jieMeHTapHbIMU




Kop IIpoBepsieMblii 3/71eMeHT CO/iepPKaHUus

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

OHepaL[I/II/I Haj COOBITHUSIMU: rnepeceueHue, OGBeAI/IHEHI/Ie, MMPOTHUBOIIOJ/IOKHbIE COOBITHSL.

6.3 [narpammel Diisiepa. @opmyJia C/I0KeHUs1 BePOSTHOCTEN

6.4 YcnoBHast BepOSTHOCTb. Y MHOYKeHUe BepOsiTHOCTel. [lepeBo C/TyuyaiiHOT0 SKCIieprMeHTa.
) dopmyra omHOM BeposTHOCTUA. He3aBucuMbie cOOBITHS

6.5 KombuHaTopHOe 1paBuio yMHOXKeHusi. [lepectanoBku u akropran. Uncsio coueTaHuil.

TpeyronpHUK ITackans. @opmysia buHoMa HeroToHa

buHapHBIM Cy4yaliHbIM OMBIT (MCIIBITaHKE), yCrex U Heyjada. HesaBrcHMble UCTIBITaHUS.
6.6 |Cepus He3aBUCUMBIX MCIIBITAHUM 10 TIepBOro ycrexa. Cepusi He3aBUCUMBIX UCIIBITAHUN

bepuyum
CnyuanHas BennuuHa. PacripesieneHve BeposiTHOCTeM. [luarpamma pacripefiesieHus.
6.7 |[Ipumepsl pacrpe/iesieHuH, B TOM yucie reoMeTpuyeckoe

1 OMHOMUAILHOE

11 KJ/TACC
Kop IIpoBepsieMbIi 3/IeMEHT CO/iep)KaHUsA
5 Teopuist BepOATHOCTE!N U CTaTUCTHKA

UucioBbie XdPdKTE€PUCTHUKHU C]'Iy‘—IaI\/’IHI)IX Be/IMYMH: MaTeMdThU4YeCKOoe OXXHJaHHe,
JUCTIEPCHUA U CTaHOAPTHOE€ OTK/IOHEHHE. HPI/IMepr NMpUMEHEHUA MaTeEMATHUYECKOI'O
O0XWJiaHKWA, B TOM UHC/JIe B 3dJa4aX H3 HOBCE,E[HEBHOIZ >KU3HU. MaTtemaTHueckoe

>-1 oXKujlaHue OMHapHOM ciy4aliHOW BesMuMHbI. MaTeMaTHuecKoe O)KH/laHHe CYMMBI
C/lyyaiiHbIX BeJIMYMH. MaTteMaTHueckoe 0)XUJaHue U JUCTepCHUsi TeOMeTPUUYecKoro u
O6MHOMMANBHOTO pacripe/iesieHri

5.9 3aKOoH OOJIBIINMX YKCesT ¥ ero poJib B HayKe, MpUpoze 1 ob1ecTBe. BeiOopouHbIi MeTos

HCCIieI0BaHUH

[TpriMepbl  HeMpepbIBHBIX  CAyuyallHbIX BenWudH. [IoHSTHME O  IJIOTHOCTH
5.3 pacripefiesieHys. 3ajauy, NPUBOJSALLME K HOPMa/IbHOMY pacripeziesieHuto. [ToHaTre o
HOpPMa/IbHOM pacripezie/ieHun

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHHMA OCHOBHOI OEPA30BATEJ/IbHOM IIPOT'PAMMBI CPEJTHET' O
OBIIEI'O OGPA3OBAHUA

Ko
S HILMOI‘O ITpoBepsieMble TPeOGOBaHUS K MPeAMETHHIM pe3y/IbTaTaM 0CBOeHUsI
poBep OCHOBHOI1 00pa30oBaTe/IbHON MPOrpPaMMbI CPeHEro 001ero odpa3oBaHus
TpeOoBaHUs
1 BrageHue MeTo/jaMU /10Ka3aTe/IbCTB, a/lTOPUTMaMU PellieHusT 3a/jau; YMeHHe

¢opMyMpoBaTe U OINEpUpOBaTh MOHATUSMU: OIpejielieHHe, aKCHOMa,
TeopeMa, CJ/leICTBUe, CBOMCTBO, INPU3HAK, [0Ka3aTe/bCTBO, PaBHOCU/IbHbIE
(GbopMy/MpOBKY; TIPUMEHSITh MX; yMeHHe (HOpPMy/IuMpoBaTh obOpaTHOe U
MPOTMBOIOJIOKHOE yTBep)KJeHUe, MPUBOJUTh MPHUMepbl U KOHTPIIPUMEDHI,
WCTI0/Ib30BaTh METO/, MaTeMaTUUueCKOW MHYKLMW; IPOBOAUTE [JOKa3aTe/bHbIe
paccy>X/leHusl TIpU pelleHny 3a/ay, OLleHUBaTh JIOTUYEeCKYH0 MpaBUIbHOCTh
paccy>kJieHuu; yMeHHWe  OIepyupoBaTb  [OHATHSIMU: MHOJKeCTBO,
MOJIMHOXKECTBO, OIepalud HaJ, MHOXXeCTBaMH; yMeHHe UCII0/Ib30BaTh
TeOPeTHKO-MHO)KeCTBEHHBIM anmapar [/l ONMUCAHWS peasbHbIX IPOLeCCOB
U sIBJIeHWA W TPW peIleHWM 3a7la4y, B TOM UHCJ/e U3 JPYTUX yueOHbIX




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbI CpefiHero ooiero odpasoBaHus

1peMeTOB; yMeHHe OlepupoBaTh MOHATUSAMU: Tpad, CBS3HBIN rpad, Aepeso,
LIMKJI, Tpag Ha [JIOCKOCTH; yMeHMe 3a/1aBaTh U ONKChIBATh rpadbl pa3/IMYHbIMU
crocobamu; MCIoJb30BaTh rpadbl PH pelleHrH 3a/1au

YMeHue onepupoBaTh TIOHATUSIMUA: HaTypa/ibHOe UHKCJIO, LieJioe UKCJIO,
CTereHb C LieJIbIM TOKa3aTe/ieM, KOpeHb HaTypa/JibHOW CTeIeHU, CTereHb C
pal[MoHa/IbHBIM TI0OKa3aTejieM, CTeleHb C JeUCTBUTEeNbHBIM Tl0Ka3aTesleM,
norapu(m urca, CHHYC, KOCUHYC ¥ TaHTe€HC TTPOM3BOJIbHOTO UKC/Ia, OCTAaTOK
M0 MOJYJII0, palMOHA/JbHOE YHWCJIO, MPPALMOHAaIbHOE YHWCJI0, MHOXEeCTBa
HaTypa/bHbIX, Lie/bIX, PAalMOHA/IbHBIX, [eWCTBUTE/bHBIX YKCeN; yMeHHe
HCIT0/1b30BaTh TIPU3HAKY /IeJTUMOCTH, HAaMMeHbILINH OOIIUii JeuTeNlb U Hau-
MeHbIllee 00Ilee KpaTHOe, anropuTM EBK/IWia TIpW  peIIeHdM 3afiay;
3HAKOMCTBO C Pa3/IMYHbIMU MO3ULIMOHHBIMU CUCTEMaMU CUWC/IEHUS]; YMeHUe
BBITIO/THATh BBIUMC/IEHWE 3HAaueHWH W MpeoOpa30BaHUs BBIPAKEHWH CO
CTeleHssIMM U Jjiorapudmamu, TpeoOpa3oBaHUs POOHO-PALIMOHATBHBIX
BbID&)KEHWM; yMEHHEe OIeprupoBaTh TMOHATHUAMM: [10C/Ie10BaTe/IbHOCTD,
apudmeTrueckasi TIPOTPECCHs], TeoMeTpuuecKasi Mporpeccus, OecKOHeUHO
yObIBaro1jast reoMeTpyuuecKas MPOrpeccust; yMeHHe 3a/laBaTh
MOC/Ie/IoBaTe/IbHOCTH, B TOM 4YMCJ/ie C TOMOIbI0 peKyppeHTHbIX (HopMy.J;
yMeHUe OIepupoBaTh [OHATUSAMM: KOMILIEKCHOE YMC/I0, COTPSKEHHbIE
KOMILJIEKCHbIe UHWC/ia, MOAY/Jb W apryMeHT KOMILIEKCHOTO 4Mcia, (opma
3aMUCU  KOMIUIEKCHBIX uucen (reoMeTpuuyeckas, TPUTOHOMeTpUUecKas
U anrebpanyeckasi); yMeTb IIPOU3BOJAUTH apubMeTHUeCcKre AeWCTBUS C
KOMITJIEKCHBIMH ~ UMCJIAMU; MPUBOJAUTL  TIPUMEpPbl  KCMOJb30BaHUS
KOMIIJIEKCHBIX YMCesl; OIepyhpoBaTh TMOHATHSIMU: MaTpula 2X2 u 3X3,
onpezieInTelb MaTPHLIbl, TEOMETPUYECKUM CMBIC/ OTIpe/le/TUTe/Is

YMeHve omnepupoBaTb TOHATUSMU: pallMOHaIbHblE, HppalLMOHa/IbHBbIe,
roKas3aTe/ibHble, CTereHHble, JiorapuMuUyeckve, TPUTOHOMETPUUECKHUe
yPaBHeHUsI U HepaBeHCTBa, UX CUCTEeMbl; YMeHHe OlepupoBaTh MOHATUAMU:
TOXKJ,eCTBO, TOX/|eCTBEeHHOe TIpeoOpa3oBaHKe, ypaBHEHHe, HepaBeHCTBO,
cUcTeMa ypaBHeHUI M HepaBeHCTB, PABHOCU/IBHOCTb YPaBHEHUM, HepaBeHCTB
Y CUCTeM; YMeHUe pellaTb ypaBHEHUs, HePaBeHCTBA U CUCTeMBI C ITOMOLLbIO
pas/MyHbIX IPUEMOB; pellaTb YpaBHEHWs, HepaBeHCTBA U CUCTEMbI C
rapaMeTpoM; IIPUMEeHATh YpaBHeHUs], HePaBeHCTBAa, UX CUCTEMBI /IS PeLleHUs]
MaTeMaTHUecKuX 3ajau U 3ajiau U3 pas3/MuHbIX 06s1acTeil HAyKu U peabHOM
JKU3HU

YMeHue orepupoBaTh TOHATUSIMH:  (YHKUMS, UYETHOCTb (YHKLIWH,
MepUOAUYHOCTh (YHKIIUM, OTrPaHUYeHHOCTh (YHKI[MM, MOHOTOHHOCTh
GbyHKUMH, 3KCTpeMyM (YHKIMM, HaubOosbillee W HaWMeHblllee 3HAUeHUs
(GyHKI[UM Ha TIPOMEXYTKe, HerpepbiBHas (PYHKLUS, aCUMMTOThI Tpaduka
dbyHKLMM, TiepBasi U BToOpasi TNPOU3BOAHasi (YHKLMM, TreoMeTpUuecKuil u
(bu3nyeCcKuii CMbIC/T TTPOM3BO/THOM, TTepBO0Opa3Hasi, Orpe/ie/IEHHBIN HHTEeTpaJl;
yMeHHe HaXOJWTh aCUMIITOTHI Tpaduka GYHKLWH, yMeHHe BbIUHCIIATh
TPOM3BO/[HbIE CYMMBbI, TIPOM3Be/IeHNUs], YaCTHOTO U KOMIO3ULIUU (YHKI[UH,
HaxO/IUTb ypaBHeHHWe KacaTe/IbHON K rpaduky (pyHKIMH; yMeHHe HaXOAUTh
TPOM3BO/HBIE 3/IeMeHTapHbIX (PYHKIIUM; yMeHUe UCTI0b30BaTh MPOU3BOIHYIO
I uccnefoBaHusi (GYHKUMM, HAXOAUTh HauOo/blMe YW HauMeHbIIHe
3HaueHUs: (PYHKLUM; CTPOUTh TpaUKA MHOTOUTIEHOB C UCII0/Ib30BaHUEM
amnrapata MaTeMaTMuUecKoro aHa/iu3a, TPUMeHSATb TPOU3BOJHYIO ISt
HaxXO)K/IeHYsl HaWyylllero pellieHus B MPUK/IAIHbIX, B TOM YHMCJ/ie COLIMAIbHO-




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbI CpefiHero ooiero odpasoBaHus

KOHOMHUECKHX U GU3NUeCKUX 3a/ladax; HaX0AWUTh IIOIIAAN U 00BEMBI pUTyp
C TOMOLIBI0 HHTerpasna; MNPUBOAWUTb NPHMepbl MaTeMaTUyeckoro Moje-
JIMPOBaHUS C MOMOIIBIO AU depeHIMaabHbIX YpPaBHEHUN

YMeHure orepupoBaTh MOHATUAMH: rpaduK (QyHKLUH, oOpaTHas (GYyHKLWS,
KoMMo3uiusi  (yHKLuUM, JuHelHass GyHKIUsS, KBajpaThuHas GyHKIuS,
pauyoHanbHass (yHKLMs, cTrereHHasi (QYHKLYs, TpPUTOHOMeTpHUYecKue
¢byHKKM, oOpaTHble TpUrOHOMeTpUYecKWe GYHKIUM, TOKa3aTesqbHas |
norapudmMuueckas QyHKLWWA; YMeHUe CTPOUTh IpaKU U3yUeHHbIX (QYHKLIWH,
BBITIO/THATH TTpeobpa3oBaHust rpadrKoB (DYHKIHIA, UCTIOB30BaTh rPadyKy JjIst
M3y4yeHMs T[IPOLIeCCOB M 3aBUCUMMOCTEeM, MpU PpeLIeHUM 3a/lau U3 JIPYTUx
yueOHBIX TIpeIMETOB U 3aflay M3 peasibHOM KU3HU; BBIPAXKAaThb (OpMYyJamMu
3aBUCHMOCTH M€y BeIMUMHaMH; MCIO/b30BaTh CBOWCTBA U TrpaduKu
GyHKUUN 7S pellleHMsi  ypaBHEHUWU,  HepaBeHCTB W 3ajau
C TapamMeTpamH; H300pa)kaTh Ha KOODAMHATHOW TIJIOCKOCTA MHOXeCTBa
pelleHW YpaBHeHW, HepaBeHCTB U UX CUCTEM

YMeHue peliaTh TEKCTOBbIE 33/Jau pa3HbIX TUTIOB (B TOM UHMCJIe Ha MTPOLIeHTHI,
JIOJTU U YaCTH, Ha JIBYDKEHHWe, paboTy, CTOUMOCTh TOBApOB U YC/yT, HaJIOTH,
3aZlaud U3 00J1aCcTh yIIpaB/ieHUs] JIMUHBIMA UM CeMeWHBbIMU (UHAHCaAMM);
COCTABJIAThH BBIPDAYKEHMS, YDAaBHEHHs, HEPABEHCTBA M UX CUCTEMBI TI0 YCJIOBUIO
3a/laum, UCC/Ie[I0BaTh MOyYeHHOe pellleHre U OL|eHUBATh TIPaB/orioj00HOCTh
pe3y/sbTaToOB; yMEHHEe MO/IeIMPOBaTh peajlbHble CUTyallid Ha sI3bIKe Ma-
TeMaTHUKW; COCTaBJISATh BbIPA’KE€HUs], ypaBHEHUsl, HepaBeHCTBa U UX CHUCTEMbI
T0 YCJIOBHIO 33/lau, UCCJIe/I0BATh IOCTPOEHHBIE MOJIENTN C MCTI0/Ib30BaHHEM
amrapara aire0pbl, UHTepIPeTUPOBATh MOJYUYeHHbIM pe3y/bTar

YMeHUe oOmepupoBaTh TOHATHSIMU: CpefjHee apudmeThueckoe, MejvaHa,
Haubosiblllee ¥ HavMeHblllee 3HAueHWs], pa3Max, JUCTIepCHs, CTaHJApTHOe
OTK/IOHEHWE UHMCJIOBOTO Habopa; yMeHWe WU3BJeKaTb, WHTEPIPETUPOBATh
vHbopMaLMio, TIpeJCTaB/leHHyl0 B Tab/ivijaX, Ha [JuarpamMmax, rpadukax,
OTPa)KarolLllyl0 CBOMCTBA peasbHbIX IPOLIECCOB U SIBJIEHWW; NpeCTaBlIsATh
H“HGbOPMaLMIO C TIOMOLBIO TabJUI] ¥ AMarpaMM; UCC/IeloBaTh CTaTUCTHUECKHUe
JlaHHbIe, B TOM YUCJIe C IpUMeHeHreM IpadruecKux MeTO/I0B U 3/IeKTPOHHBIX
CpeACTB; TpauuecKu HCCIe[oBaTh COBMeCTHbIe HAOMIO/[eHUs C TTOMOILBIO
JlMarpamMm pacCcerBaHUsl U IMHEMHOW perpeccuu

YMeHre omepupoBaTh TIOHSATUSIMU: C/TyUalHbIN OMBIT U CTydaiiHoe COObITHE,
BEPOSITHOCTh CJTyUaliHOTO COOBITHS; YMeHWe BBIYUCIATH BEPOSITHOCTH C
WCII0/Ib30BaHNEM TparyecKuX MeTo/0B; MPUMEHSTb (POPMYJIbl CJIOXKEHUs 1
YMHOXXEHUsSI BepOsITHOCTeM, (opMysly TIOJHOW BepOSTHOCTH, (HopMyJy
BepHynmu, koMOvHaTopHble (akTbl U (GOPMYyJbI; OLeHWBaTh BEpPOSTHOCTU
peanbHBIX COOBITUIN; YMEHHe OTIepUPOBaTh TIOHITUSMU: C/TydyaifHasi BeJTMUHHA,
pacrnpesiesieHlie BepPOSITHOCTEM, MaTeMaTH4eCKOe OKu/laHWe, AWCIIepcusi U
CTaHJAPTHOE OTKJIOHEeHHWe Cy4YaillHOW BeJTMUMHbI, PYHKLMU pacrpezesieHus U
TJIOTHOCTH PaBHOMEPHOT0, TIOKa3aTe/IbHOTO ¥ HOPMa/IbHOTO pacrpe/ienieHui;
yMeHHe MCII0/1b30BaTh CBOMCTBA M3yueHHBLIX pacripefie/ieHUi [l peLieHus
33/lay; 3HAKOMCTBO C TIOHSTHSIMM: 3aKOH OOJBLIMX UHCesI, MeTOZbI
BbIOOPOUHBIX HCC/IE[0BaHUM; yMeHHe TIPUBOAUTEL TIPUMEpPBI TPOSIB/IEHUS
3aKOHa OOJBIIMX YMCes B MPUPOAHBIX M OOLECTBEHHBIX SIBIEHUSX; YMEHHe
OTepupoBaTh TMOHATUSMHU: COYeTaHWe, TepecTaHOBKa, UYWC/IO COUeTaHWH,
YHCIO NTepecTaHoBOK; OvHOM Hbl0TOHA; yMeHre MpUMeHsSITh KOMOMHATOPHbIe
GbakThl W pacCyX[eHus [yl pelleHWs] 3a/lay; OLleHUBAaTb BepPOSTHOCTH




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbI CpefiHero ooiero odpasoBaHus

peanbHBIX  COOBITUH;  COCTaB/IsATH ~ BEPOSITHOCTHYIO  MoOJenb U
VHTEePIIPeTUPOBaTh NOAYYeHHbIN pe3y/bTar

YMeHve onepupoBaTh MOHATUSMU: TOUKA, MPsiMasi, TJI0CKOCTh, IPOCTPAHCTBO,
OTpe30K, Jy4y, BeJWYMHAa YIVIa, IUIOCKWWA Yroji, [JBYTPaHHbIM yrod,
TPEXTPaHHBIA Yyroj, CKpelMBaroliecss TMpsiMble, [apajajie/bHOCTh U
NepreHMKYISIPHOCTb NPSMBIX U TJIOCKOCTEM, Yroa MeXAy MpsIMbIMH, YTOJ
MeX/y TPSMOM M TJIOCKOCTBIO, YTOJl MeXAY TJIOCKOCTSIMU, pPacCTOsTHUE OT
TOUKU /10 TJIOCKOCTH, PacCTOSIHUE MeX[y NPSMbIMH, PacCTOSTHUE MEXIY
TMIJIOCKOCTSIMU; YMEeHHe HCII0/1b30BaTh MPU pellieHUH 3a/jau M3yueHHble (aKThl
¥ TeopeMbl TUIAaHUMETPUM; YMeHHe OL|eHMBaThb pa3Mepbl OObEeKTOB OKpY-
JKarolllero  MMpa; CTPOMTb MaremMaThyecKMe MOJield C  TOMOLIbIO
reoOMeTpUUeCcKUX TIOHATUA U BeJWUWH, pellaTb CBs3aHHble C HUMH
MpaKTUYeCcKHe 3a7jauu
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YMeHve orepupoBaTh TOHSATUSAMU: IUIOMIAAL GUrypel, 00BEM (GUTYpHI,
MHOT'OTPaHHHUK, TPABWIbHBIA MHOTOTPAHHUK, CeUueHHe MHOTOTPDaHHHKa, KyO,
rapa’suiesieniure]], rpusMa, NUpamMuia, Gurypa v TOBepXHOCTb BpalljeHUs,
LUWIVHDP, KOHYC, Iap, cdepa, moijaab cdepbl, MIOMIAAL MOBEPXHOCTU
MUpaMU/Ibl, TPU3MbI, KOHyCa, LMIUHAPA, 00BEM Kyba, MpsSIMOYTOJILHOTO
rapa’siziesieniuriesia, MMpaMu/ibl, IPU3MBI, LIUIUH/PA, KOHYCAa, I1apa, pa3BépPTKa
MOBEPXHOCTH, CeYeHUs] KOHyca W IWIWHApa, Tapajje/ibHble OCU WU
OCHOBAHHIO, CeyeHHe I1apa, MJIO0CKOCTb, Kacarwouascs cgepsl, LWAIUHJPA,
KOHyCa; yMeHHe CTPOMTb CeuyeHHe MHOTOTrpaHHHKa, M300pa)kaTb MHOTO-
IPaHHUKU, (QUTYpPBI U TIOBEPXHOCTH BpallleHUs], UX CeueHUs, B TOM UHC/ie C
MOMOIIIbI0  3JIEKTPOHHBIX ~ CPeJICTB;  yMeHHe TIPUMEHSITb  CBOMCTBA
reoMeTpuueckux ¢Guryp, CaMocTosiTelbHO (OpMy/IMpOBaTh OIpejeneHus
v3yyaeMbix (QUTyp, BBIABUraTh THUIIOTe3bl O CBOMCTBAaX W TpPU3HAaKaXx
reoMeTpuueckKux ¢uryp, 00OOCHOBBIBATh WM ONPOBEpPraTh WX; YMeHHe
MPOBO/IUTh KaaccuuKaluio (GUryp mo pas3/MyHbIM TMPU3HAKaM, BBITIOHSTh
He00OXO/IMMbIe JIOTIOJTHUTE/TbHBIE TIOCTPOEHHUS
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YMeHWe  OmnepupoBaTh  TOHATUSIMM:  JIBWKEHHE B TPOCTPAHCTBE,
rapasuie/ibHbId TTI€PEHOC, CUMMETPUSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOpOT, TIpeoOpa3oBaHre T0[00HsA, TOA00HBIe (UTYpBI; yMeHHe
pacrio3HaBaTh paBHble U MOAOOHbIE (GUrypbl, B TOM UHC/Ee B IPHUPO/IE,
WCKYCCTBE, apXUTEKType; HCII0/b30BaTh IeOMETPUYECKHEe OTHOLIEHUS TIPU
pellleHWy 3ajlau; HAXOJUTh TeOMEeTPUYeCKHe BeJWYMHBbI ([JMHA, YTOJ,
TUIoLa/ib, 00BEM) MU pELlIeHNH 3alay U3 IPYTUX YUeOHbIX MPeAMETOB U U3
peasbHOHN >KU3HU; YMEHHEe BBIUHC/ISATH TeOMeTPUUeCKHe BeUUMHBI (AJIMHA,
yroj, Tuioliaab, O00BEM, TJIOL[AAb MMOBEPXHOCTH), WCIO/b3ys H3yUeHHbIe
(hopMyIbl U METO/IbI, B TOM UHCJIE: TUIOIIA b TIOBEPXHOCTH MTMPAMU/IbI, TIPU3MBI,
KOHyCa, LWIMH/IpPA, TIUIOmaAbL cdepbl; 00bEM Kyba, MpPsSMOYTOILHOTO
napasijie/sienure/ia, MPaMU/IbI, TIPU3MBI, I[WIMHApPA, KOHYyCa, Iapa; yMeHHe
HaXO/IUTh OTHOIIIeHWe 00BbEMOB MOAOOHBIX (UTYD

12

YMeHue orepupoBaTh TMOHSITUSMU: TIPSIMOYTOJibHasi CHCTeMa KOOp/WHAT,
BEKTOD, KOOpJMWHAThl TOYKH, KOOpPJAWHAaThl BeKTOpa, CyMMa BeKTOpPOB,
TIpou3Be/ieHre BeKTOPA Ha UKCJ/I0, Pa3/ioXKeHHe BeKTopa 1o 6a3ucy, cKaisipHoe
TpoKr3Be/leHre, BeKTOPHOe TpOW3Be/leHre, YTo/l MeXy BeKTOpaMu; yMeHUe
WCIO/Mb30BaTh BEKTOPHbIM W KOODJWHATHBIM MeTOJ, [J/isi  pelleHust
reoMeTpUUeCKHX 3a/1au M 3a/1a4 APYTUX yueOHbIX NPeJMeTOB
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YMeHue BLI6I/IpaTB HO'Z[XOAHH_IHIZ MeTOo[ AJid pelleHud 3d4a4M; TTOHHMMdHHe




Kop
MPOBEPSIeMOro
TpeOoBaHUSsA

ITpoBepsiemble TPeGOBaHUS K NPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbI CpefiHero ooiero odpasoBaHus

3HAUMMOCTHM MaTeMaTHKH B W3yYeHHWH TIPUPOAHBIX U OOIeCTBeHHbBIX
MpOLIeCCOB W SIBJIEHWW; YMeHHe paclio3HaBaTb [IPOSIBIeHHEe 3aKOHOB
MaTeMaTUKU B HCKYCCTBe, yMeHUe IpPUBOAUTH MPUMepbl MaTeMaTUYeCKUX
OTKPBITUM POCCHUMCKON U MUPOBOM MaTeMaTUUeCKON HayKu

INEPEYEHDb 3JIEMEHTOB COAEPXXAHWSA, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kop, IIpoBepsieMblii 3/71eMeHT CO/iepKaHus
1 |Yucia v BBIYMC/IeHUs
1.1 |HarypasnbHble U Liesible yncaa. IIpu3Haku 1eJIMMOCTH LesIbIX Yyuces
12 ParoHasnbHble  umcia. OOBIKHOBEHHBIE W JleCSITUUHBIe IpOOW, TPOLEHTHI,
) OecKOHeUHbIe MepUoUUecKre Apobu
13 ApudmeTrueckuii KOpeHb HaTypanbHOU cTereHu. [lelicTBUs C apudMeTHUeCKUMU
KOPHSIMU HaTypa/IbHOW CTeTeH!
14 Crenensb C LesibIM MOKa3aTeseM. CTeneHb C paljuOHa/IbHbIM MOKa3areneM. CBOMCTBA
CTerneHu
15 CHHYC, KOCMHYC W TaHIeHC YHMC/JIOBOrO apryMeHTa. APKCHUHYC, apKKOCHHYC,
apKTaHreHC YMCI0BOI0 apryMeHTa
1.6 |Jlorapudwm uncia. [JecsiTuuHble U HaTypasbHble J10rapudMbl
HeiicTBUTebHBIE YKC/Ia. ApyudMeTUUeCKre orepalu C AelCTBUTeTbHBIMU UMCIaMU.
1.7 |TIpubmKEHHbIE BLIUMCIEHUS, TIPABHU/IA OKPYTJIEHUS, TIPUKU/IKA U OIIeHKA pe3y/ibTaTta
BBIUKCJIEHUI
1.8 |IIpeobpa3oBaHue BbIPDAYKEHUM
1.9 |KommiekcHble ynciia
2 | YpaBHeHUsl U HEDaBEHCTBA
2.1 |Ilesbie u [pOOHO-pALIMOHA/IBHBIE YDAaBHEHUSI
2.2 | VppaloHa/ibHble YpaBHEHHUS
2.3 | TpuroHomeTprueckue ypaBHeHUsI
2.4 |Iloka3aTe/ibHble U JIorapupMUUecKre ypaBHeHUs
2.5 |Ilenbie U poOHO-palMOHAIBHBIE HEPABEHCTBA
2.6 | VppauuoHasibHble HepaBeHCTBa
2.7 |Tloka3artesibHble U iorapupMuyecKkre HepaBeHCTBa
2.8 | TpuroHomeTprUueCKWe HepaBeHCTBA
2.9 |Cuctembl ¥ COBOKYITHOCTU YPaBHEHWH 1 HEPaBEeHCTB
2.10 | YpaBHeHUs1, HeDaBEHCTBA U CUCTEMBI C IapaMeTpaMu
2.11 |MaTpulia CUCTeMbl IMHEHHBIX YpaBHeHuM. OnpeenuTe/ib MaTPULIbI
3 | DyHKUMU U rpadvKu
31 dynkuys, cnocodbl 3afanus GyHkumu. 'paduk ¢yHkuun. B3ammHO oOpaTHBIE
) ¢yHkimu. YéTtHble 1 HeuéTHble QyHKUMU. [Teproguyeckue QyHKUNN
Ob6nacth ompesienieHUsT W MHOXECTBO 3HaueHud O¢yHKipM. Hym ¢dyHKuym.
3 [TpoMeXXyTKM  3HAaKOMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIWH.
) MakcuMymbl ¥ MUHUMYMBI  (yHKI[uM. Haubosbillee ¥ HavMeHbIllee 3HaueHUe
(YHKL[MM Ha IPOMEKYTKE
33 CreneHHasi (yHKUMSI C HaTypajJbHbIM U Le/bIM TOKa3aTejneMm. Eé cBoiicTBa
) v rpaduk. CBoiicTBa U rpacdvK KOpHSI N-0M CTereHU
3.4 |TpuroHomeTpuueckre QyHKLMH, KX CBOMCTBA U rpadvKu
3.5 |Tloka3artenbHasi 4 jorapudmuueckasi QyHKLMH, UX CBOMCTBA U rpauku




Kop

HpOBEpHEMbIﬁ 3JIEMEHT CO/iePKaHUA

Touku pa3peiBa. ACUMINTOTHI rpadukoB (pyHKLMI. CBONCTBA (PYHKLMM, HerpepbiB-

3.6
HBIX Ha OTPe3Ke
3.7 |TlocnenoBaTeibHOCTH, CIIOCOOBI 3a/IaHUs TTOC/Ie0BATE/TbHOCTEH
3.8 | ApudmeTnueckas U reoMeTpuueckas mporpeccuy. @opmyra C/10KHBIX NPOLIEHTOB
4  |Hayasa MaTeMaTWuyeCcKoro aHauusa
4.1 |IIpousBogHasi GyHKIMK. [Ipor3BOIHbIE 3/IeMeHTapHbIX (QYHKIUN
[TpyuMeHeHre TIpDOM3BOAHOMW K HCCAe0BaHUIO (GYHKI[MM Ha MOHOTOHHOCTb U
4.2 |skctpemyMbl. HaxoskieHre HauOOMbIero ¥ HauMeHblIero 3HaueHUs QYHKLMA Ha
oTpe3kKe
4.3 |IlepBoobpa3Hasi. MiHTerpan
5 MHoeCTBa Y JIOTMKa
5.1 |MHoxecTBO, onepaly HaJl MHOXKecTBaMu. Jlnarpammel Jusiepa — BeHHa
5.2 |Jloruka
6 BepoATHOCTb M CTaTUCTUKA
6.1 |OmnmucaresnbHas CTaTUCTUKA
6.2 |BeposiTHOCTb
6.3 |KombuHaTopurKa
7 ['eomeTpusi
7.1 | durypsl Ha VIIOCKOCTH
7.2 |IlpsiMble ¥ MJIOCKOCTHU B MMPOCTPAHCTBE
7.3 | MHoOrorpaHHUKU
7.4 |Tesyia ¥ NOBEPXHOCTU BpallleHUs
7.5 | KoopauHaTtel ¥ BeKTOPBI
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