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INOACHUTEJIBHAS 3AIINCKA

YuebHbIt Kypc «Asrebpa ¥ Havyajla MaTeMaTMUeCKOTO aHa/IM3a» SBJSIETCS OIHUM W3
HamboJiee 3HAYMMBIX B TIPOrpaMMe CpegHEero oOIero 0o6pa3oBaHMsI, IMOCKOJIbKY, C OIHOM
CTOPOHBI, OH 06ecITeunBaeT MHCTPYMEHTAIbHYIO 6a3y IJ1sl U3yYeHMs BCEX eCTeCTBeHHO-HayUHbIX
KYpCOB, a C IPyTOii CTOPOHBI, GOPMUPYET JIOTMUYECKOE ¥ aOCTPAKTHOE MbIIILJIEHNE 00yYaIoImMXCst
Ha YpOBHe, HEOOXOOMMOM [JjisI OCBO€HMsS WMH(POPMATHUKM, OOIIECTBO3HAHMS, WCTOPUM,
CJIOBECHOCTM M OPYIMX IOUCHUIUIMH. B pamkax JaHHOro ydyeGHOro Kypca oOO6yuvaromyecs
OBJIA[IEBAIOT YHMBEPCAJbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOoTopas GOpMyJauMpyeT CBOU
IOCTVKEHMST B MaTeMaTuueckon dhopme.

YuebHbIN KypC ajreOpbl ¥ Hauyajg MaTeMaTMUYeCKOTO aHa/M3a 3aKJ/IaJbIBAeT OCHOBY JJISI
YCIEITHOTO OBJIaZieH!sT 3aKOHaM¥ GU3UKU, XMWY, OMOJIOT MY, IOHMMAaHMSI OCHOBHBIX T€HIEHIINIA
pPasBUTHSI SKOHOMMKM M OOIIECTBEHHOM >KM3HMU, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
1M(PPOBbIX ¥ KOMITBIOTEPHBIX TEXHOJIOTMSIX, YBEPEHHO MCIIOJIb30BaTh UX [JIT JajbHENMIIEro
06pa3oBaHMs M B IOBCETHEBHO KM3HMU. B TO ke Bpems oBjiafieHrie abCTPaKTHBIMU U JIOTMYECKI
CTPOTMMM KOHCTPYKIMSIMM ajre6pbl M MaTEMaTMUECKOrO aHa/M3a pa3BMBaeT yMeHMe HaXOOUTh
3aKOHOMEPHOCTH, OO0CHOBBIBATh ICTMHHOCTb, JOKa3bIBaTh YTBEPKAEHMS C IIOMOIIIBIO MHIYKIINA
M pacCyKIaTh JeTYKTMBHO, MCIIOJIb30BaTh O0OOIIEHMEe ¥ KOHKPEeTU3aIuio, abcTparupoBaHme u
aHajornio, Gopmmpyer KpeaTuBHOE ¥ KPUTUUECKOE MbIIIIEHME.

B xome m3yueHmss yue6GHOro kypca «Aurebpa M Havaja MaTeMaTMYECKOTO aHa/IM3a»
obyyarolmecs IOJyYaloT HOBBIA OIBIT peIleHMs MPUKIAOHBIX 33Ja4, CAaMOCTOSITEJTbHOTO
MMOCTPOEHMsI MaTeMaTUYeCKMX MOJesiell peaJbHbIX CUTYyaluii, MHTEpIIpeTalun IMOJTyUeHHbIX
pellleHNi, 3HAaKOMSITCSI C MIpMMepaMyM MaTeMaTUYeCKMX 3aKOHOMEPHOCTEN B MPUPOIe, HayKe U
MCKYCCTBE, C BbIAAIOLIMMMCS MaTeMAaTUUYeCKMMM OTKPBITUSIMU U X aBTOPaMM.

YyebHbINi Kypc 006JIafaeT 3HAUMUTETbHbIM BOCIUTATEIbHBIM TOTEHIMAIOM, KOTOPbIN
peanm3yeTcsl KakK 4vepe3 Y4yeOHBbIM MaTepuas, CIIOCOOCTBYIOMMI (OpPMMPOBAHMIO HAYUYHOTO
MMPOBO33peHMsI, TaK ¥ dYepe3 cCrHermuduKy y4yeOHOM [AesITeJIbHOCTH, TpPeOyIoIen
MPOJIOJDKUTENIBHOM ~ KOHIIEHTpAIMM  BHUMAaHMSI, CaMOCTOSITEJIbHOCTM, aKKypaTHOCTU U
OTBETCTBEHHOCTY 3a IMOJTyUYEHHBIN Pe3yJibTar.

B ocHoBe Metomuku obyueHust ajrebpe M HavajlaM MaTeMaTMUECKOTO aHa/M3a JIEXKUT
IeSTeJIbHOCTHBIN ITPUHIINAT OOyUYeHNs.

B crpykType yue6HOTO Kypca «Ayirebpa ¥ Havaia MaTeEMaTUYECKOTO aHaJIM3a» BbIIeIEHbI
CIeoyIolMe colepskaTeIbHO-MeToAuueckme JimHun: «4Uucia u BeruMciaeHus», «DOyHKIUM u
rpadukmn», «YpaBHeHUS U HepaBeHCTBa», «Hauajma maremaTtndyeckoro aHajmsa», «IMHOXecTBa U
Joruka». Bce ocHOBHbBIE cofepiKaTeIbHO-METOAMYECKYE JIMHUY VU3YUYalOTCS Ha TTPOTSDKEHUM ABYX
JieT 00yueHMs Ha YPOBHe CpelHero obiero o6pa3oBaHusi, €CTECTBEHHO JOMOJIHSS APYT Apyra u
MMOCTENEHHO HAChIIAACh HOBBIMM TeMaMM M pasmejaMiu. [JaHHBI y4eOHbII KypC SIBJISIETCS
MHTETrpaTUBHBIM, ITOCKOJIbKY OObenuHsIeT B cebe comepikaHue HECKOJbKMX MaTeMaTU4YecKuX
OUCLIATIIMH, TaKMX Kak ajredpa, TPUTOHOMETPUS, MaTeMaTUUYeCKMIi aHajIu3, Teopus MHOKECTB,
MaTemaTruueckas joruka u gapyrue. [To Mepe TOro kak obyuaroliuecss OBJIaleBalOT BCE Oosiee
IIMPOKMM  MaTeMaTM4eCcKMM ammapaToM, VY HMUX TOC/IefoBaTebHO (opmupyercs u
COBEPIIIEHCTBYETCSI YMEHME CTPOUTh MaTeMaTUUYECKYI0 MOJe/b PeaJIbHOM CUTYalluy, TPUMEHSITh
3HaAHMS, IIOJyUYeHHble MIpM WM3yUYeHMM YUeGHOrO Kypca, [JiT pelIeHus CaMOCTOSTETbHO
chopMyIMPOBAaHHOM MaTeMaTUYeCKO 3aaui, a 3aTeM MHTEPIIPETUPOBATh CBOM OTBET.

CopepskarebHO-MeToaMuecKast IMHus « Yncia v BbIuMCIeHusI» 3aBepiinaeT GopmMupoBaHue
HAaBBIKOB MCITOJIb30BaHMS AEMCTBUTEIbHBIX UMCeJ, KOTOpOe GbII0 HAYUaTO HA YPOBHE OCHOBHOTO



obiero obpazoBanusi. Ha ypoBHe cpegHero obiiiero o6pasoBannsi 0co60e BHUMaHME YIessIeTCst
(popMIMpOBaHMIO HABBIKOB PALMOHAJbHBIX BBIUMCJIEHMI, BKIIOUYAIOIINX B CeOs MCIIOJIb30BaHME
pasyMuHbIX (GOPM 3aMmucy 4YKCiIa, YMEHMe [eJlaThb IMPUKUIKY, BBIMOJHSATh MPUOJIVKEHHbBIE
BBIYVCJIEHMS], OIIEHMBAThb YMCJIOBbIE BbIpaKeHMs, paboTaTh ¢ MaTEeMaTMYECKMMM KOHCTAHTaAMM.
3HaKOMbIe OOYYAIOIIMMCSI MHOYXKECTBA HATYPATbHBIX, 1I€JbIX, PAIIMOHAIbHBIX U I€CTBUTETbHBIX
yycesa AOTOJIHSIOTCSI MHOMKECTBOM KOMIUIEKCHBIX YMCesll. B KaXXIOM U3 3TUX MHOXECTB
paccMaTpuBalOTCSl CBOMCTBEHHbIE eMy crienndbuueckme 3amauy M Oolepauuu: IejieHue Halleso,
OTepPUPOBaHME OCTAaTKaMM Ha MHOXECTBE IIeJIbIX YMcesl, 0coOble CBOVCTBA PAaIIOHAIbHBIX U
MPPALVOHAIBHBIX UMCesl, apudpMeTHUecKue orepaimm, a Takke 13BJiedeHne KOPHS HaTypaJIbHOM
CTENeHY Ha MHOXXEeCTBe KOMILJIEKCHBIX umcesi. bjaromaps mocijieqoBaTe/IbHOMY PpaclIMPeHNIO
Kpyra MCIIOJIb3yeMbIX UMCeJl ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU MX TIPUMEHEHUS [JISi pelieHuUs
pasIMYHbBIX 33734 GOPMMUPYETCS MTPEICTABIEHNE O eOVMHCTBE MaTeMAaTUKM KaK HAyKM U €€ POJin B
MTOCTPOEHMM MOZEJIeN PeaIbHOTO MUPA, IIIMPOKO MUCIIOIb3YIOTCS 0000IIeHe Y KOHKPETU3aISL.

JIvanst «YpaBHEHMSI M HEPABEHCTBA» PeaJM3yeTCsl Ha IMPOTSKEHUM BCEro obyueHus] Ha
YpOBHE cpemHero o0Oilero o06pa3oBaHMsI, TOCKOJbKY B Kakgom pasgene [Iporpammbl
MpeayCMOTPEHO pellleHre COOTBETCTBYIOIIMX 3a1au. B pesysbrare obGyuaroliyecs: OBIaeBaioT
pasIMYHBIMM  METOJAMM peIlleHMs palMOHAIbHBIX, MPPALMOHAIbHBIX, TIOKA3aTeJbHbIX,
JorapuMNIeCKUX ¥ TPUTOHOMETPUUECKMX ypaBHEHUI, HEPABEeHCTB M CUCTEM, a TakKke 3a/1ady,
comepskalMx mapaMeTpsl. [lorydyeHHbIe yMEHMSI IIIMPOKO MCITOIb3YIOTCSI TIPU MCCIIEIOBAHUM
(YHKIMI C TOMOIIbIO TPOU3BOAHONM, MPY PEIIeHNY MPUKIAAHBIX 3a1au M 3aJa4 Ha HaXOKIeHMe
HaMOOJIbILIMX ¥ HaMMEHbIMX 3HAaUeHu GyHKUMK. JJaHHas copepskaTebHas JMHUST BKJIIOYAeT B
cebst Takke (GOPMMPOBAHME YMEHMI BBIMIOJHITh PACYEThI MO (opmysiaM, MMpeoOpa3oBaHMS
paIMOHAJIbHBIX, MPPAIVMOHAIbHBIX ¥ TPUTOHOMETPUUYECKUX BBIPASKEHUM, a TaKKe BbIPaKeHUMN,
cofepykalMx CcTeneHu u Jjorapudmbl. biaromapsi usydeHuio ajre6Gpanveckoro Marepuasa
MPOUCXOAUT  HaJbHENIIIee pasBUTHE aAJTOPUTMUYECKOTO ¥  aOCTPAKTHOTO  MbILIJIEHWS
obyJanmxcsi, GOpMUPYIOTCS HaBBIKM HEOYKTUBHBIX PaCCYKIEHMI, pabOThl C CMMBOJIbHBIMMU
dbopmamu, mpencTaBieHNsT 3aKOHOMEPHOCTEN U 3aBUCUMMOCTEN B BUJIe PaBEHCTB M HEPAaBEHCTB.
Ausrebpa npepyiaraet 3G heKTUBHbIE MHCTPYMEHTBI [IJIS1 PEIIeHNUs TPAaKTUYECKUX U eCTeCTBEHHO-
HAyYHbIX 3a7a4, HaIJISIAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTM KakK SI3bIKa HayKMU.

CopepskatebHO-MeToaMuecKass JMHUS «DYHKIMMU U TpaduKkmM» TECHO MeperieTaeTcs C
IPYTUMU JIMHUSIMY YU4eOHOTO KypCa, TOCKOJIbKY B KAKOM-TO CMbICJIE 33[Ta€T ITOC/IeJOBATEIbHOCTh
u3yueHuss MaTepuasia. VIsydyeHme CTENEHHONM, I[TOKa3aTeJbHOM, JiorapudmMuyeckon u
TPUTOHOMETPUUECKNUX QYHKIWIA, X CBOVICTB U rpa(pMKOB, MCIIO/Ib30BaHME PYHKIINIA 15T PEIIeHMS
3a/1a4 U3 APYTUX YYEOHBIX MTPEeIMETOB M PeaIbHOM KM3HM TECHO CBSI3aHO KaK C MaTeMaTUYeCKUM
aHaJIM30M, TaK U C pellleHeM ypaBHEHMI ¥ HepaBeHCTB. [Ipy aToM 60J1b1lI0€ BHUMAaHME YAEISeTCS
bopmMupoBaHNUIO YMeHMS BbIpaykaTh (opMysIaMy 3aBUCMMOCTY MEKIY Pa3IMUHbIMU BEJIMUMHAMMA,
MCC/IeIOBaTh TOJIyueHHble (PYHKIMM, CTPOUTh uX rpaduku. MaTepuan 3Toi comepsKaTesbHOM
JIVHUY HalleJIeH Ha pa3sBUTME YMEHUI Y HaBbIKOB, TIO3BOJISIOIIMX BbIPayKaTh 3aBUCUMOCTY MEKIY
BeJIMUMHAMM B Pas3IMIHON (OpMe: aHaIUTUUECKON, TpaduuecKoil U cjioBecHO!. Ero msydeHue
CIIOCOOCTBYET PAasBUTUIO aJTOPUTMUUECKOTO MbIIIIEHUSI, CIOCOOHOCTM K OOO0OIIeHUI0 U
KOHKpeTM3alluu, UCII0JIb30BAHUIO aHAJIOTUM.

CopmepskatenbHas JuHUS «Hauana MaTreMaTMUYeCcKOro aHajam3a» IMO3BOJISIET CYIIECTBEHHO
PacCIIMpUTDb KPYT KaK MaTeMaTUUECKUX, TaK M MPUKJIAIHBIX 33J1a4, TOCTYITHBIX 00YYalOIIMCSI, TaK
KaK y HUX TOSIBJSIETCSI BO3MOXXHOCTb CTPOUTH IpadMKy CIOKHBIX (QYHKIMMI, ONMpenessiTb UX
HauOOJIbIlIMEe ¥ HaMMeHbIlIe 3HAaueHMs], BBIYUC/ISITh IUIoanM Guryp u oobEMbl TeJsl, HAXOOUTD
CKOpOCTM ¥ YyCKOpeHMsl mpolieccoB. JlaHHasi copepykaTesbHas JIMHUSI OTKPbIBA€T HOBBIE



BO3MOYKHOCTY TIOCTPOEHMST MaTeEMaTUIECKIX MOZEJIeN peaibHbIX CUTYallNiA, TO3BOJISIET HAXOIUTD
HawIyylllee pellleHre B TPUKIAOHBIX, B TOM UMCJIE COLMATbHO-9KOHOMMYECKMX, 3amavax.
3HAKOMCTBO C OCHOBaMM MAaTeMaTMUeCKOTO aHajm3a CIIOCOOCTBYET Pas3sBUTHIO abCTPaKTHOTO,
(bopMasIbHO-JTOTMYECKOTO M KPeaTMBHOTO MbIILIEHNS, (POpMMUPOBAHMIO YMEHMI paclio3HaBaTh
MPOSIBJIEHNSI 3aKOHOB MaTeMaTuKM B HayKe, TeXHUKe M uckycctBe. OOyvarolmecss y3HAKOT O
BBIIAIOIIVXCS Pe3yJsibTaTax, MOJYYEHHBbIX B XOfe PasBUTMS MaTeMaTUKM Kak Hayku, M 06 ux
aBTOpax.

CopepskarebHO-MeToaMUecKas JiMHus «MHOXKecTBa M JIOTMKa» BK/IIOYaeT B cebs
9JIEMEHTbl TEOPUM MHOXXECTB I MaTeMaTUMUecKoil JIOTMKKA. TeopeTMKO-MHOKeCTBEHHbIe
TpeACTaB/JIeHNs] TTPOHU3bIBAIOT BeCh KYypC IIKOJIbHOM MaTeMaTUKM M TIpemiaraloT Hambosiee
YHUBEPCATbHBIN SI3bIK, OOBEAVHSIONINIA BCE paslesbl MaTeMaTUKU ¥ €€ TPUJIOKEHWUM, OHU
CBSI3bIBAIOT pasHble MaTeMaTUYecKye OVCIUILUIMHBI U UX MPUWIOKEeHMs B eauHoe 1eoe. [loatomy
Ba&XHO J[JaTh BO3MOXHOCTh OOYyYaroIIeMycs ITIOHMMAaTb TEeOPEeTUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOI MaTEMaTUKM U MCITOIb30BaTh €ro /IS BhIpaskeHMsI CBOMX MbIC/IeN. [IpyruM BasKHbIM
MPUM3HAKOM MAaTeMaTMKY KaK HayKu CJIeqyeT IIpU3HaTh CBOVCTBEHHYIO €ii CTpPOTOCThb
000CHOBAHMII U CJIeIOBaHME OIPeNeIEHHBIM ITpaBUIaM IOCTPOEHMS JOKa3aTeIbCTB. 3HAKOMCTBO
C 2JIeMEeHTaMM MaTeMaTUYeCKOM JIOTMKM CIIOCOOCTBYET PasBUTUIO JIOTMUECKOTO MBIIIUIEHNS
00YyYaIoOIIMXCs, MO3BOJISIET MM CTPOUTb CBOM PACCYXKIEHMS Ha OCHOBE JIOTMYECKMX IPaBUI,
(dbopmMupyeT HaBbIKM KPUTUUYECKOTO MbIIIIEHNS.

B yue6HOM Kypce «Anrebpa 1 Hava/la MaTeMaTUUYE€CKOTO aHa/IM3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTUUeCKOTO MOEJMpPOBaHMsi, KOTOpble IpM3BaHbl CIOCOOCTBOBATh (OPMUPOBAHUIO
HaBBIKOB ITOCTPOEHMST MOZEJIEN PeasIbHbIX CUTYallMiA, UCCIEIOBAHNST STUX MOJeJIeN C TTOMOIIbIO
armapara ajaredbpbl ¥ MaTEMaTUMYECKOTO aHa/IN3a, MHTEpIIpeTalyy IOJyYeHHBbIX pe3yJbTaToB.
Takue 3amaHus BIUIETeHbl B KaKAbIM M3 PasfesioB IPOrpaMMbl, ITOCKOJIbKY BeCh MaTepua
y4eObHOro Kypca IIMPOKO MCIIOAb3yeTcsl OJjISl pelleHus MpUKIaAHbIX 3amad. [Ipu peleHnn
peasTbHbIX MTPAKTUYECKNX 3a71aU 00yYaroIIMecs pa3BMBaIOT HAOIIOAATeIbHOCTb, YMEHME HaXOIUTh
3aKOHOMEPHOCTH, abCTparnpoBaThCs, MCIIOIb30BATh aHAJIOTMIO, 000OIIAThL ¥ KOHKPETU3UPOBATh
npobsiemy. [lesTeNIbHOCTh TO (POPMMPOBAHMIO HAaBBIKOB pelleHus MPUKIAAHBIX 3amad
OpraHmusyeTrcss B IIpoliecce M3y4yeHMs BCeX TeM YueOHOro Kypca «Asrebpa ¥ Havaaa
MaTeMaTUUeCKOro aHa/In3a».

Ha nsyuenne yue6HOro Kypca «Airebpa 1 Hayaia MaTeEMaTUYECKOTO aHaIM3a» OTBOIUTCS
272 4vaca: B 10 kimacce — 136 yacos (4 yaca B Heziesii0), B 11 kinacce — 136 yacos (4 yaca B HeJleJTio).



COJEP>XAHHWE OBYYEHMUS
10 KJIACC

UYmnciia v BbIYMC/IEHMS

Painonanbubie uncia. OOGBIKHOBEHHbIE U JECATUYHBIE OPOOM, MPOLEHThI, 6ECKOHEUYHbIE
nepuoauueckue npobu. [IpumeHeHme npo6eit ¥ MPOIEHTOB JJIS pellieHus] TPUKIAIHBIX 3a7ay 13
PasJIMYHBIX OTPACJIell 3HAHUI U PeasibHOM JKU3HM.

HencTBuTeNbHBIE unMcaa. PalyoHambHble M MppalUMOHAIbHbIE uuciaa. Apudbmerndeckue
omepanum C JIeNCTBUTENbHBIMU uMciamMyu. Moayiab IeiCTBUTEIbHOTO YMCJia M ero CBOMCTBA.
[TpuGMV>KEHHBIE BBIYMCIEHMS, TIpaBWiIa OKPYIJIEHUSI, TPUKMUIKA ¥ OlleHKa pe3yJsbTara
BBIUMCJIEHUIA.

Crenenb c 1esbIM MMOKasaTesieM. buHom Hpiotona. Mcrionb3oBanue moaxopsiieii GopMbl
3aIMCH IEICTBUTEbHBIX UMCEJ IJISI PEeLIeHNs MTPaKTUUYECKUX 3a7ay ¥ IpeCTaBIeHNs JaHHbIX.

ApudmeTndecknii KOpeHb HaTYpPaJbHOM CTEIIEH! U ero CBOMCTBA.

CreneHb C palMOHAJIbHBIM TIOKa3aTejieM M €€ CBOWMCTBA, CTENEHb C JeCTBUTEIbHBIM
MMOKa3aTeJeM.

Jlorapudm umcia. CBoicrtBa ysiorapudma. JlecsiTMuHble M HaTypaabHbIe JOTapu(MbI.

CuHyc, KOCMHYC, TaHT'€HC, KOTAHT€HC YMCIOBOTO apryMeHTa. APKCUHYC, apKKOCUMHYC U
apKTaHT'€HC YMCJIOBOTO apryMeHTa.

YpaBHeHNS U HEpABEeHCTBa

ToxkmecTBa ¥ TOXAECTBEHHble IpeoOpa3oBaHMs. YpPaBHEHME, KOpeHb YypaBHEHMS.
PaBHOCHITbHBIE YpaBHEHMS M YpaBHeHMSI-c/ieCcTBUsI. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcCHOBHbIE METOABI PEIIeHNs LeJIbIX U APOOHO-paAIMOHAIbHBIX YPaBHEHMI I HEPABEHCTB.
MHorouwieHbl OT OHOV ITepeMeHHO. [lesieHre MHOrouJieHa Ha MHOT'OUJIEH C OcTaTKoM. Teopema
besy. MHorowieHsl ¢ 11e/ibiMu Koadduiimentamu. Teopema Buera.

[Tpeobpa3oBaHMsT UMCIOBBIX BbIPaYKEHMI, COAEPKAIIMX CTEIIEHN Y KOPHM.

Wppanyonanbhblie ypaBHeHMst. OCHOBHbIE METOABI PEIIEHNMS MPPAIIOHAIbHBIX YPaBHEHWA.

[TokasaTenbHbIe ypaBHEHMSI. OCHOBHbIE METOIbI PEIIEHNS TOKAa3aTEIbHbIX YPaBHEHMIA.

IIpeobpasoBaHme BbIpaskeHMIi, COAEePKAIIMX JJOTapU(PMBbI.

Jlorapudbmvnueckne ypaBHeHMs. OCHOBHbIE METOAbI PpEILIeHUS] JIOTapUPMUIECKUX
YpaBHEHUM.

OcHoBHbIe TpuUroHOMeTpuueckue @opmysbl. [IpeobpasoBaHue TPUTOHOMETPUUECKUX
BbIpaskeHMi1. PellieHne TpUroHOMEeTpUUECKUX YPaBHEHMIA.

Pemtenne cucreM JMHENMHBIX ypaBHeHMI. Marpuila CUCTEMbl JIMHEMHBIX ypPaBHEHUI.
Omnpenenutenb MaTpuilbl 2X2, €ro reoMeTPUUYECKMUII CMBICJI M CBOVCTBA, BBIUMCIEHUE €ro
3HaUYeHMs, TPUMeHeHMe OTpee/TUTe IS IS pellieHUs] CUCTeMbI JIMHEMHbIX ypaBHeHu!. PerieHne
MIPUKJIAJHBIX 3a7a4 C TTOMOIIbIO CHMCTEMbI JMHENHBbIX YpaBHeHMIA. VcciemoBaHue MOCTPOEHHOM
MOJIEJM C TTOMOIIbIO MaTPUIL U OTIpeaeuTeseNn.

[TocTpoeHne maTeMaTnuecKuX Mojesielt peajbHOM CUTyallMu C MOMOIIbIO YPaBHEHUN U
HepaBeHCTB. [IpyMeHeHMe ypaBHEHUI 1 HEPABEHCTB K pellleHNI0 MaTeMaTUUeCKMX 3a1au 1 3a1a4
"3 pa3/IMYHBIX 06J1acTell HAYKM U PeasbHOM SKU3HMU.

dyukiun u rpapuru

OyHKIMS, Crocobbl 3amaHust GyHKuuu. BsanmHo obparHbie dyHKIMK. Kommosuiims
dyukumit. I'pabuk dyHkMM. dnemeHTapHbIe Tpeobpa3oBaHys rpadmnKoB QYHKIINIA.



O6nacTp omnpeneneHuss ¥ MHOXecCTBO 3HaueHuii pynkuymu. Hymmn dyukuym. ITpomeskyTku
3HAKOIOCTOSIHCTBA. YéTHble U HedyeTHble GyHKuMuU. [lepuommnueckme dbyHkimu. ITpomexyTku
MOHOTOHHOCTM (PyHKIMM. MakcumMyMbl M MUHMMYMbI GyHKUMM. Hambosbillee 1 HauMeHbIIIee
3HavYeHMss QYHKLIMYM Ha TPOMEKYTKE.

JIvHelHas1, KBaipaTUYHas U IPOOHO-IMHeMHas QYHKIMK. DJIeMeHTapHOe MCCIefoBaHne U
MOCTpPOeHMe UX IrPadmKOB.

CrenenHass (yHKUMS C HaTypaJbHbIM M IIeJIbIM TOKasarejseM. E€ cBoiicTBa M rpaduk.
CBoiicTBa U rpaduK KOPHS N-Oii CTemeHM KaK (PYHKIMM OOpaTHOM CTEleHM C HaTypaJIbHbIM
ToKasareJieM.

[TokasatenbHast u jgorapudmmueckasi GyHKIIMM, UX CBOMCTBA U rpaduku. VcrnonbzoBannue
rpadmKoB QYHKIIMIA IJIsT pellieHns] YpaBHEHWMIA.

TpuroHomerpuueckasi OKPY>KHOCTb, OIpe[eeHNe TPUTOHOMETPUUECKUX (QYHKIMI
YMCJIOBOTO apryMeHTa.

OYHKIMOHATbHbIE 3aBUCMMOCTHM B peaJIbHbIX Mpolieccax U sBjaeHusX. I'paduku peasbHbIX
3aBUCUMOCTEN.

Hauasia maTemaTuuecKoro aHajansa

[TocnengoBaTenbHOCTH, CIIOCOOBI 3alaHMsI TIOC/IeloBaTeIbHOCTe. MeTos MaTemMaTuuecKon
MHOYKIUMU. MOHOTOHHBIE ¥ OTrpaHMUYEHHbIE ITOCAeAOBATENbHOCTU. VICTOpMST BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a Kak aHai3a 6eCKOHEYHO MaJIbIX.

Apubmernveckass UM reomeTrpuyeckas  Iporpeccuu. beckoHeuHO — yObIBaroias
reomerpuyeckasi mporpeccusi. CymMmma 6eCKOHEUHO YObIBalolllel TeOMeTPUYEeCKOM MPOTrpecCcui.
JIVHEMHBIT ¥  SKCIOHEHUMATIbHBIM pocT. Ymciao e. @Dopmysna CIOKHBIX ITPOLIEHTOB.
Ucnonb3oBanme mporpeccum IJist pelieHns: peajbHbIX 3aa4 MPUKIIaIHOTO XapaKTepa.

HenpepbiBHbIE GYHKINMM ¥ MX CBOMCTBA. TOUYKM paspbiBa. ACUMMIITOTHI rpa@MKOB QYHKIVINA.
CaorictBa GQYHKIMIA HENTPEPbIBHBIX Ha OTpe3ke. MeTop MHTEPBAIOB IJ1s1 pellleHus] HepaBeHCTB.
[TpuMeHeHMe CBOVICTB HEMPEPbIBHBIX (DYHKIINIA [IJIST pellieHus 3aay.

[TepBast u BTOpas mpousBoaHbie GyHKIMK. OnpeneneHne, reoOMeTPUIECKUn 1 GU3NIECKUI
CMBICJI ITPOU3BOAHONM. Y paBHEHME KacaTeIbHOM K IpaduKy QyHKIIMA.

[TpousBopHble aeMeHTapHbIX GyHKIMIA. [IponsBoHas CyMMbl, TpOU3BeAeHsI, YaCTHOTO U
KOMIO3UIINY QYHKIIUNA.

MHoskecTBa ¥ JIOTMKaA

MHoskecTBO, omepaluu HajJ, MHOXeCTBaMUu U UX CBoMcTBa. Juarpammbl Oiepa—-BeHHa.
[IpMeHeHME TeOpeTUKO-MHOKECTBEHHOIO ammapara [Jis ONMMCAHMSI peasbHbIX ITPOIIECCOB U
SIBJIEHU, TIPY PELLIeHUN 3371au U3 IPYTUX YUeOHbIX ITPEIMETOB.

OmpeneneHue, TeopeMa, CBOMCTBO  MaTeMaTUM4eCKOrO  OOBEKTa,  CJIe[ICTBUE,
IIOKa3aTeJIbCTBO, PABHOCUJIbHbIE YPAaBHEHUSI.

11 KJIACC

Uncia v BBIMUCTIEHUSA

HarypanbHuble u 1ienble umucia. IlpyuMeHeHMe TPU3HAKOB [EJIMMOCTYM IIeIbIX YMCell,
HanboJpimMii ob1mi menutenb (manee — HOJI) n HauMeHbIiee obiiee KpatHoe (manee — HOK),
OCTaTKOB II0 MOAYJII0, aJiroputMa EBKiMma o151 perieHust 3aau B 1IeJIbIX YMCIaxX.

KomnnekcHbie umcna. Auirebpamueckass ¥ TpuUroHOMeTpuueckass ¢GOpMbI  3ammmucu
KOMIIJIEKCHOTO umcia. ApubmMerndeckue omnepanmmu ¢ KOMIUJIEKCHbIMU unciaamu. MzobpaxkeHne
KOMIUIEKCHBIX YMCeJT Ha KOOpAMHATHOM IutockocTu. Dopmysina Myaspa. Kopuu n-oii crernenu us



KOMILUTEKCHOTO umciaa. [IpMMeHeHMe KOMIUIEKCHBIX YMCEN [Jid pelleHus (Quanueckux u
reoMeTpuYecKux 3amady.

VYpaBHeHMsI M HEPaBeHCTBa

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HepaBeHCTB. PaBHOCWIIbHBIE CUCTEMBI U CUCTEMBI-
cienctBusi. PaBHOCMIbHBIE HEpAaBEHCTBA.

OTO6Op KOpHEN TPUTOHOMETPUUECKUX YPaBHEHMIA C IIOMOIIbIO TPUTOHOMETPUYECKON
OKPY>KHOCTH. PellleHre TPUrOHOMETPUYECKIMX HEPAaBEHCTB.

OcCHOBHbIE METObI PEIIeHNS TOKA3aTEbHBIX U JIOTapU(PMIUIECKMX HEPAaBEHCTB.

OcCHOBHbIE METOJbI PEIIEeHNST UPPAIOHAIbHBIX HEPABEHCTB.

OcCHOBHbBIE METO/IbI PEIIeHNsT CUCTEM Y COBOKYITHOCTEN PallMOHAJIbHBIX, MPPALIIOHAIbHBIX,
MMOKa3aTeJIbHBIX U JIOTapuMUIECKMX YPABHEHUIA.

YpaBHeHMsI, HEpaBEHCTBA ¥ CUCTEMbI C TTapaMeTpPaM.

[TpumeHeHMe ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIIEHMIO MaTeMaTMUeCKUX 3amad U
3aa4 M3 PpasIMYHBIX 00JIacTell HAayKM ¥ PeabHOM >KMU3HU, MHTEPIIPeTauusl IMOJTyYEHHbIX
pe3yJIbTaToB.

dOyukoun u rpapuru

I'padbmk xomMmosumuy GyHkuMi. ['eomerpudeckme ob6pas3bl YpaBHEHMI M HEpaBEeHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U I'PadUKM.

['padmueckue MeTobI pellieHns] ypaBHEHMI ¥ HepaBeHCTB. ['paduyeckime MeTObI peleHs
3a[1au C ImapaMeTpaMu.

Ucnonb3oBanne rpadmkoB (GYHKUIMIA IJIS MCCAEAOBAaHMS IPOLIECCOB M 3aBUCUMOCTEMN,
KOTOpbIe BO3HMKAIOT MPY PeIeHn 3a0a4 U3 IPYTUX YUYEOHBIX MPEIMETOB U PeaTbHOM JKU3HM.

Hauvana maTeMaTM4eCcKOro aHajamn3sa

[IpumeHeHMe TPOM3BOIHONM K MCCIENOBAaHNIO (PYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
HaxoskaeHne HanbOJIbIIIEro M HaMMEHBIIIEr0 3HAYEHNUI HeITpepPhIBHOM (DYHKIIMM Ha OTpe3Ke.

[TpymeHeHMe TPOU3BOMHON [OJISI HAXOKIEHMUS] HAWIYUIIEro peIIeHus] B IMPUKJIATHbIX
3amavuax, [JIs1 OIpelesieHMsT CKOPOCTM M YCKOPeHMs IIpollecca, 3aJaHHOro (GOopMYyJIon Win
rpad@uKoM.

ITepBoo6GpasHas, OCHOBHOE CBOMCTBO IlepBOOOpasHbIX. IlepBoobpasHbie 3j1€MEeHTapHbIX
dyukumit. [TpaBuaa HaxOXIEeHMS TEPBOOOPA3HbBIX.

Wurerpain. ['eomerpuuecknii CMbIC] MHTErpaja. BolunciieHne onpeneséHHOro MHTerpasia
o popmyne HproToHa-JleitbHua.

[TpymeHeHMre wuHTerpanga s HaAXOXKIEHMUS] TUIOMIAZEN IUIOCKMX GUIYP UM OOBEMOB
reOMEeTPUYECKUX TeJL.

[Tpumeps! pemiennii nuddepeHIMaTbHbIX YpaBHEHMIA. MaTeMaTnyeckoe MOeIMpoBaHye
peasTbHbIX MTPOIIECCOB C MOMOIIbIO NUbdepeHIMaTbHbIX YPaBHEHMIA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYEBHOI'O KVPCA <«AJI'EBPA U
HAUAJIA MATEMATUYECKOI'O AHAJIVI3A» (YIJIYBJIEHHBIMM VYPOBEHb) HA
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3VJIbTATbI

1) rpa’kgaHCKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTb  TIPAKIAHCKOM TMO3UIMM  OOYYaloIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O YjieHa POCCUIICKOrO OOIIeCTBa, MpeaCTaBJeHMe O MaTeMaTMUeCKMX OCHOBaX
(OYHKIVOHMPOBAHMS Pa3IMYHBIX CTPYKTYp, SIBJEHWUI, IPOLEAyp TIPaskAaHCKOro OOIecTBa
(BBIOGODBI, OMPOCHI M OAPYroe), YMeHMe B3aMMOMAENCTBOBATh C COLMAJbHBIMU MHCTUTYTaMU B
COOTBETCTBUM C X QYHKIMSIMU Y Ha3HAUEHMEM;

2) HaTPUOTUUECKOTO0 BOCIIMTAHMS:

chOpMMPOBAHHOCTH POCCUICKON TPakAAaHCKON UAEHTUYHOCTHU, YBAsKEHMS K MIPOIIOMY U
HACTOSIIIEMY POCCUIICKOM MaTeMaTUKM, IIEHHOCTHOE OTHOIIIeHVEe K JOCTUMKEHMSIM POCCUMCKUX
MaTeMaTUKOB U POCCUIICKOM MaTeMaTMUeCKOM IIIKOJIbI, MCIIOJb30BaHME 3TUX HOCTVKEHUI B
IPYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMMUKI;

3) IyXOBHO-HPaBCTBEHHOT0 BOCITUTAHMSI:

OCO3HAHME  JTYXOBHBIX II€EHHOCTE  POCCMIICKOTO  Hapoma, CchOpPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MOBEIEeHNs, CBI3aHHOTO C MPaKTUYECKUM IIpMMeHeHeM
OOCTVKEHUI HayKu U OesATeJIbHOCThIO YYEHOro, OCO3HAaHME JIMYHOTO BKJaZa B IOCTPOEHMe
YCTOMUYMBOTO OYIYIIIEro;

4) 3CTeTMYECKOTr0 BOCIIMTAHUSA:

9CTeTUYECKOe OTHOILLIEH)E K MUPY, BKJIIOUast 3CTETUKY MaTeMaTUUYeCKMX 3aKOHOMEPHOCTEI,
00BEKTOB, 3amay, pelleHui, pPacCy>KIeHul, BOCIPUMMYMBOCTb K MaTeMaTMUYECKMM acIleKTaM
Pa3JIMYHBIX BUIOB MCKYCCTBA;

5) dbusuueckoro BociMTaHMS:

c(hOpMMUPOBAHHOCTH YMEHMSI IPUMEHSTh MaTeMaTUUYeCcKye 3HaHus B MHTepecax 3JI0pPOBOIO
u Ge3ormacHoro obpasa >KM3HM, OTBETCTBEHHOE OTHOIIIEHME K CBOEMY 3I0pOBbIO (30pOBOE
mMTaHue, c6aIaHCMPOBAHHbBIN PESKMM 3aHSTUIA M OTIbIXA, pery/spHas Gusmuueckas akTUBHOCTbD),
(busnyeckoe cOBepIIIEHCTBOBAHME MTPU 3aHSITUSIX CIIOPTUBHO-03I0POBUTEILHON IeSITETbHOCTDIO;

6) TPYZOBOr0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTU TPYAOJII00MS, MHTepeC K pasjnM4HbIM chepam
MpodheCCUOHAIbHON TeSITETbHOCTM, CBSI3aHHBIM C MAaTEMaTMKOM U €€ MPUJIOKEHUSIMU, YMEHNe
CoBepIIaTh OCO3HAHHBIM BbBIOOpP Oymayileir mpodeccuu ¥ peaau3OBbIBaTb COOCTBEHHbIE
SKM3HEHHbIe IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTM4ecKoMy OOpa3soBaHMIO U
caMOOOPa30BaHMIO Ha MPOTSKEHUM BCEM SKU3HM, TOTOBHOCTb K aKTMBHOMY YYaCTUIO B PelleHun
MPaKTUUECKNUX 3a/Iau MaTeMaTUUeCKOl HallpaBJeHHOCTH;

7) 3K0JIOTMYeCKOTr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTh  9KOJIOTMUYECKOV KYJIbTYpbl, IIOHMMaHMe BJUSHUS COLMAIbHO-
SKOHOMMYECKMX IIPOIIECCOB Ha COCTOSIHME TMPUPOAHOM U COLMAIbHOM Cpefibl, OCO3HaHMe
rJ106aJIbHOTO XapaKTepa 5KOJOTMYEeCKMX MpobJieM, OpMeHTalMsI Ha IIPYMeHEeH)e MaTeMaTUUeCKIUX
3HAHMI AJ1 pellleHns 3a1a4 B 06JIaCTY OKPYSKaIOIIEN Cpe/ibl, IVIaHMPOBaHMe TTOCTYIIKOB U OLIEHKA
MX BO3MOJXKHBIX ITOCJIEICTBUIA IJIs1 OKPY>KAIOILIEl Cpeibl;

8) HeHHOCTH HAayYHOT'0 MO3HAHUSA:



chOpPMMPOBAHHOCTb  MMPOBO33pDEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKM U OOIIECTBEHHONM MPaKTUKM, TTOHMMaHME MaTeMaTUYeCKOM HayKyu Kak cdepbl
YeJIOBEUYECKOI JIeSITeJTbHOCTM, STAllOB €€ PasBUTUSI M 3HAUMMOCTM JJISI Pa3sBUTHUS LIVBUIIM3AIINANA,
OBJIaJIeHMe SI3bIKOM MAaTeMaTUKM M MaTeMaTU4eCKOM KyJIbTypOI KaK CPeCTBOM ITO3HAHMSI MMpa,
TOTOBHOCTb OCYIIECTBJISITh MIPOEKTHYIO U MCC/IENOBATEIbCKYIO AESITETbHOCTb MHONBUIYATBHO U
B rpymIe.

METAITIPEIMETHBIE PE3VYJIbTATbBI

ITosHaBaTe/TbHBbIE YHUBEPCATIbHBIE YUeOHbIE HeCTBUS

Ba3oBble jiornuecKue AeiCTBU:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE MMPU3HAKM MaTeMaTUUYECKUX OOBEKTOB,
MOHSITUIA, OTHOIIEHMI MEXOy TMOHSATUSIMU, (OPMYJIMPOBATh  OINpEAeeHUsT  OHSITHUI,
YCTaHABIMBATh CYIIECTBEHHbI IPU3HAK KIacCUUKALMY, OCHOBAHUSI MJiI OOOOILEHUS U
CpaBHEHMSI, KpUTEPUM TIPOBOAVIMOTO aHa/IN3a;

BOCIIPMHMMATh, (HOPMY/JIMPOBaTh M IPeoOpPa3’OBbIBATh CYXKIEHMS: YTBEpAMUTEIbHbIE U
OTpuIlaTe/IbHbIe, eAVHUYHbIE, YaCTHbIE 1 00IIe, YCIOBHBIE;

BbISIBJIATHD MaTeMaTU4yeCKre 3aKOHOMEPHOCTU, B3aMMOCBS3M U IIPOTMBOpEUYMS B ClJaKTaX,
JAaHHBbIX, Ha6IIIO,Z[eHI/IHX n YTBEPXKOECHUAX, npenJjaraTb Kpurepmmn OJIST BbISIBJICHUA
3aKOHOMEPHOCTEI 1 ITPOTUBOPEUMIL;

IeaTh BBIBOAbI C MCIIOJb30BaHMEM 3aKOHOB JIOTMKM, OEIYKTUMBHBIX UM WHIYKTUBHBIX
YMO3aK/II0UeHN 1, YMO3aK/IIOUeHNI 110 aHAJIOTUHA;

IIPOBOAUTDb CaMOCTOSTE/IbHO JOKa3aTeJIbCTBA MaTeMaTMYeCKMX YTBep)}(ﬂeHI/II‘/JI (HpHMbIe n ot
MPOTMBHOTO), BBICTpaMBaThb apryMeHTAalMiO, IPUBOOUTh TPUMEPBI ¥ KOHTPIIPUMEDHI,
060CHOBBIBATh COOCTBEHHbBIE CY3KAEHMSI 1 BHIBO/IBI;

BBIOMpATD CITOCOO pellleHust yueGHOM 3amaun (CpaBHUBATh HECKOJILKO BapMAHTOB PEILIeHMS],
BbIOMpATh HanboJIee OAXOASIINIA C YYETOM CAaMOCTOSITEJIbHO BbIZEIEHHBIX KPUTEPUEB).

Ba3soBble ucciienoBaTeIbCKMe JeCTBUS:

MCII0JIb30BaTh BOIMPOCHI KAaK MCC/IeOBATEeIbCKIIT MHCTPYMEHT O3HaHMsI, GOpMYJIMPOBaTh
BONPOCHI, (GUKCUPYIOIIME TPOTUBOpeune, mpobjaemMy, YCTaHaBIMBAaTh MCKOMOE U JaHHOE,
(dbopMupoBaTh runoTe3y, apryMeHTMPOBATh CBOKO TO3UIINIO, MHEHUE;

MPOBOAMTb  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIN  9KCIIEPUMEHT, MCC/IeOBaHME TIO
YCTaHOBJIEHUIO OCOGEHHOCTE)i MaTeMaTMUeCKOro OObeKTa, SIBJIEHUS, IMPOLeCCa, BbISIBJIEHUIO
3aBUCUMOCTEN MEKIY OObeKTaMM, IBJIECHUSIMM, ITPOIIeCCaMU;

CaMOCTOSITENTbHO (hOPMYIMPOBaTh 0GOOIIEHNS ¥ BHIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJTIOIeH ST, CCIIeIOBaHMs, OlleHMBATh JOCTOBEPHOCTh MOTYYEHHbIX Pe3yJIbTaTOB, BBIBOJOB U
00001LIeHNI;

MIPOrHO3MPOBATh BO3MOKHOE PasBUTHE MPOIIECCa, a TAK’KE BbIABUraTh MPEATIOIOKEHUS O
€ro Pa3sBUTUY B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ nuadopmanmeir:

BBISIBJIATH AedULIMThI MHGOPMAaLMY, JaHHbIX, HEOOXOIMMBIX IJISI OTBETa Ha BOIIPOC U IIJIST
pelleHus 3a4a4un;

BbIOMpaTh MH(OpMAIMIO M3 MCTOYHMKOB  PasAMUHBIX TUIIOB, aHAJIU3MPOBATh,
CUCTEMATU3MPOBATh ¥ MHTEPIPETMPOBATh MHGPOPMALIMIO Ppas3IMYHBIX BUIOB U  (Hopm
MpeCTaB/IeHNS,;



CTPYKTYPMPOBaTh MH(OPMAIIO, TIPECTABIISTh €€ B Pa3IMUHbIX (OpMax, UJTIOCTPUPOBATh
rpadmuecKu;

OIlEHMBATh HANEKHOCTb MHMOpMAIMM TO CaMOCTOSITEIbHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIE YHUBEPCATbHbIE YUe€OHbIE AE/ICTBUS

Oo61enne:

BOCIIPMHMMATh U (OPMYJIMPOBATb CYKAEHMS B COOTBETCTBMM C YCJIOBUSIMM U LIEJIIMU
0011IeHMsI, SICHO, TOYHO, I'PAMOTHO BbIPa)KaThb CBOIO TOYKY 3PEHMSI B YCTHBIX M IIMCbMEHHBIX
TEeKCTaX, JaBaTb IIOACHEHMSI I10 XO4Y pellIeHMs 3a4au, KOMMEHTUPOBATb HOHquHHbIﬁ pe3yJbTar,

B Xofe OOCYXIeHMsI 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOM TeMbl, IMPOOJIEMBI,
pelaeMoy 3aJauy, BbICKA3bIBaTh MIEM, HalleJIeHHbIe Ha IMOMCK peIleHMs], COIOCTaB/ISITh CBOU
CYKIEHMSI C CY’>KOEHMSIMU APYTMX YYaCTHMKOB JAyajiora, OOHapys>KMBaThb pasjiuMuue U CXOLCTBO
MO3UIINIA, B KOPPEKTHOM hopMe (popMyIMpoBaTh pa3HOIJIACKS, CBOM BO3paskeHMSI;

MPeLCTaB/ISITh pPe3yJbTaTbl pelleHus] 3agauy, SKCIIEPUMEHTa, MCCIeNOBaHus, IPOeKTa,
CaMOCTOSITEJIbHO BbhIOMpPATh (popMaT BRICTYIUIEHUS C YUETOM 3a/ia4 Ipe3eHTaluy U 0COOeHHOCTeN
ayAUTOPUMN.

PerynsaTuBHBIE YHUBEpCA/TbHbIE YU€OHbIE IeICTBUS

Camoopranmusanms:

COCTaBJIATh IUIAH, QJTOPUTM peIleHus] 3aJauy, BbIOMPAThb CIIOCOO pelIeHus C YYETOM
MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTMPOBaThb UM KOPPEKTUPOBATh
BapMAaHTHI PELIeHNN C YYETOM HOBOW MHMOpMAaLIN.

CaMOKOHTPO/Ib, 3MOIIOHA/IbHbI UHTE/VIEKT:

BJIaZIETh HaBbIKaMM MTO3HABATEJIbHOM peduieKCuM KaK OCO3HAHMS COBEpPIIIAeMbIX IeiiCTBUN
M  MBICIUTEbHBIX TIPOLIECCOB, WX pe3yJbTaTOB, BJAETh CIOCOOAMM CaMOITPOBEPKH,
CaMOKOHTPOJISI TIpOIlecca U pe3yJibTaTa pelleHus MaTeMaTUIYeCKON 3a/1a4m;

MpeIBUAETh TPYOHOCTY, KOTOpPble MOTYT BO3HMKHYTbH IpU peIIeHUM 3amauy, BHOCUTh
KOPPEKTUBBI B JIeSITEJIbHOCTb HA OCHOBE HOBBIX OOCTOSITENIbCTB, MAHHbBIX, HAIEHHbIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTE;

OIIEHMBATb COOTBETCTBME PE3YJIbTaTa eI U YCJIOBUSIM, OOBSICHSITh IIPUYMHBI JOCTVKEHMS
MM  HEOOCTVDKEHUSI Ppe3yjbTaTOB eATEeJbHOCTY, HaxXOOUTb OIMOKY, [OaBaThb OIEHKY
MPUOGPETEHHOMY OITBITY.

CoBMecTHasI AesSITeIbHOCTh:

MMOHMMAaTb ¥ MCIOJIb30BaTh MPEMMYIIECTBA KOMaHIHON UM MHIAMBUAYAJIbHON PabOThI Py
pelieHny YyuyeOHBIX 3aJau, IPUHUMMATH 1ieJib COBMECTHOM JesITeJIbHOCTY, TUIaHMPOBAaThb
OpraHu3aluio COBMECTHOM paboThl, paclpenessiTb BUIbI pabOT, JOroBapuBaThCsl, OOCYXAAThb
TIPOIIECC U pe3yJibTaT paboThbl, 0606IIATh MHEHMS HECKOJIbKIX JIIOMEN;

y4acTBOBaTb B I'PYMIOBBIX GopMax paboThl (0OCYKOmeHMsl, 0OMeH MHEHMUI, «MO3TOBbIE
IITYPMbI» ¥ MIHBIE), BHITTOHATDH CBOIO YaCTh PAabOThI 1 KOOPAMHUPOBATH CBOM IEVCTBUS C IPYTUMMU
yIeHaMM KOMaH[Ibl, OLIEHMBAThb KauyeCTBO CBOEro BKJaZa B OOIIMI MPOAYKT IO KPUTEPUSM,
chopMyIMPOBAaHHBIM YUAaCTHUKAMM B3aMOZIEMCTBUS.

IMPEIMETHDBIE PE3VYJIbTATbI



K koniy ob6yuenus B 10 Kiacce 0OOydYarOIIMIICS TOJYUUT CJAeAYIOIIME IpeaIMeTHbIe
pe3yabTaThl MO OTAEIbHBIM TeMaM paboueil MporpamMmbl yuyebHOTro Kypca «Asirebpa 1 Havasia
MaTeMaTUUYEeCKOro aHa/Iu3a»:

Ynciia v BbIYUCTIEHUSA:

CBOOOIHO OIEepUPOBaTh MOHATUSIMM: pallMOHATbHOE UMCJI0, 6eCKOHeUHas MmepuoaudecKast
IpoOb, TPOLIEHThI, MPPALMOHAJIbHOE UMCJIO, MHOMKECTBA PALMOHAJIbHBIX U IECTBUTEbHBIX
yyces1, MOAYJIb IeICTBUTEIbHOTO UMCJIa;

MIPUMMEHSITb IPOOM U MPOLIEHTHI [IJIsT pellieHNsT MPUKJIAAHbIX 3a[1au 13 Pas3/IMUHbIX OTpacyien
3HAHMIA U peabHOM SKU3HU;

MIPUMEHSITh TPUOIVKEHHDbIE BbIYMCIEHMS, TpaBWiIa OKPYIJIEHUS, MPUKUIKY U OIEHKY
pe3yJbTaTa BIYMCIEHWI;

CBOOOMHO OMNEpPUMPOBaThb IIOHSITMEM: CTelleHb C IIeJIbIM ITOKa3aTesieM, MCIIOJb30BaTh
MOAXOSIIYI0 (GOPMY 3alMCU HEMCTBUTEIbHBIX YMCEN [JIS pellleHus] MPaKTUYEeCKUX 3amad U
MpeCTaB/IeHNs JaHHbIX;

CBOOOIHO OTEePUPOBATH MOHSITUEM: apUdMETNUECKIUI KOPEHb HATYPaJIbHO CTEIEHN;

CBOGOIHO OIEepUPOBATh IOHSITUEM: CTEIIeHb C PalMOHAIbHBIM ITOKA3aTeJeM;

CBOOOMHO ONEpPMPOBAThb IOHSATUSIMM: JorapudMm uMcia, OeCITUUYHbIE UM HaTypabHbIe
Jiorapm¢mbi;

CBOOOMHO OMEPUPOBATH IMOHATUSMU: CUHYC, KOCMHYC, TAaHT€HC, KOTAaHT€HC UMCJIOBOTO
apryMeHTa;

OIepMpOBaTh MOHITUSIMU: aPKCUHYC, apPKKOCUHYC ¥ apKTaHT'e€HC YMCJIOBOI'O apryMeHTa.

YpaBHeHus ¥ HepaBeHCTBa:

CBOOOIHO OTEPUPOBATH MOHATUSIMU: TOXKAECTBO, YpaBHEHME, HEPABEHCTBO, PABHOCUIbHbIE
YpaBHEHMS U YpaBHEHUSI-C/IeCTBYSI, paBHOCUJIbHbIE HEPABEHCTBA;

MPUMMEHSITh PasjMyHble METOIbl pellleHMs pPalMOHAJbHBIX U IPOOGHO-paIOHATIbHBIX
ypaBHEHUH, IPUMEHSITb METOJ] MHTEPBAJIOB JIJIsSI PEllIeHNsT HEPaBEeHCTB;

CBOOOJHO OIEpUPOBaTh MOHATUSIMM: MHOTOUJEH OT OJHOM IlepeMEeHHOV, MHOTOW/IEeH C
1IeJIbIMM KO3 dulieHTaMu, KOpHY MHOTOWIEeHa, IPUMEHSITh JejieH/ e MHOTOUJIeHa Ha MHOT'OUJIeH
c ocTaTKoM, Teopemy be3y 1 Teopemy Buera mjis1 peleHus 3agay;

CBOOOMHO OIEpUPOBATh TOHSATUSIMM: CUCTEMa JIMHEWHBIX YpaBHEHMI, MaTpulia,
ompemennTeb MAaTpUlibl 2 X 2 U ero TeoOMeTPUYEeCKUi CMbBIC/I, MCIIOJb30BaTh CBOMCTBA
ompeneauTeas 2 x 2 [y BbIUMCIEHMS €rOo 3HaUeHUsl, IPUMEHSITh ONpeNeIUTeN OJIs1 pelleHus
CUCTeMbl JIMHEMHBbIX ypaBHEHMI, MOIEIMPOBATh peasibHble CUTYallMM C ITOMOIIBIO CHUCTEMBI
JIVHEMHBbIX ypaBHEHMI, WMCCIeNOBaTh IIOCTPOEHHbIE MOJEJM C TOMOIIbIO MaTpull U
omnpenenTesel, MHTePIIPETUPOBATh MOJTYUYEHHbIN Pe3yJ/IbTar;

MCIIO/Ib30BaTh CBOVICTBA AEMCTBUI C KOPHSIMM JIJIS1 ITpeoOpa3oBaHMs BbIPasKeHNI;

BBIIIOJIHSITh ~ ITPeoOpasOBaHMsI  UMCJIOBBIX  BBIPAKEHMI, COAEpsKallMX CTEeIeHu C
palMOHAIbHBIM ITOKa3aTesIeM;

MUCIIO/Jb30BaTh  CBOMCTBA Jiorapu@dMoB [js1 NIpeobpasoBaHusl  JiorapupMUUeCKuUX
BbIpaykeHMit;

CBOOOJHO  OMNepuMpoBaTb  IIOHATUSIMM:  MppalMOHAJbHbIE,  IOKa3aTeJbHbIE U
sJorapuMmnIecKe ypaBHEHMS, HAXOAUTb UX PEIIeHMsT C ITOMOIIbI0 PaBHOCWIBHBIX IE€PEXOH0B
MJTV OCYIIIECTBJISISI IPOBEPKY KOPHEIT;

MPUMEHSTh  OCHOBHbIE  TpPUIOHOMETpuYeckue  ¢GOpMyJIbl  OJsT  MpeoOpasoBaHUS
TPUTOHOMETPUYUECKUX BbIPasKEHUIA;



CBOOOOHO OIepMpoBaTh TMOHSITHMEM: TPUTOHOMETPUYECKOE YpaBHEHMEe, TPUMEHSThb
HeoOxoyMble hOPMYJIbI IJIS1 pEIIeHMsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKMX YPAaBHEHUI;

MOJe/IMPOBaTh peajbHble CUTyallMy Ha S3bIKe ajaredpbl, COCTABJATh BBIPASKEHUSI,
ypaBHEHMSI, HEpaBeHCTBA [0 YCJIOBMIO 3aauy, MCCIeIOBaTh IIOCTPOEHHbIE MOAEIN C
MCITOJIb30BAaHMEM allllapaTa ajreopshl.

dyukuun u rpapurm:

CBOOOMHO OMEPUPOBAThb MOHSATUSIMM: (DYHKIIMS, CIOCOOBI 3amaHusl (GYHKIUM, B3aMMHO
obpaTHble (QYHKIMM, KOMIO3MULIMS (QYHKIMA, rpadmK QYHKIMKA, BBITOJHATb 3J€MEHTapHbIE
npeo6bpas3oBaHust rpadMKoB HYHKIINIA;

CBOOOMHO OMEpPMPOBATb MOHSTUSIMM: OOJIACTb ONpeNeSieHUsT ¥ MHOXKECTBO 3HAYeHWUIA
dyHkuMM, HyM QYHKIMM, TIPOMEKYTKYM 3HAKOITOCTOSTHCTBA;

CBOOOJHO OIEepMpoBaTh MOHITUSIMU: UETHbIE M HEUETHble (GYHKUMM, MEPUOIUUYECKIE
GyHKIMM, MPOMEXKYTKM MOHOTOHHOCTM (QYHKIUM, MAKCMMyMbl M MMHMMYMbI GYHKLNMA,
HauOoJIbllIee 1 HaMMeHbllIee 3HaueHe GyHKIMY Ha IPOMESKYTKE;

CBOOOMHO OIMEpUpPOBaTh IMOHATUSIMM: CTeleHHass (PYHKIMS C HATYpaJbHbIM M II€IbIM
MoKasaTesieM, TpaduK CTerneHHOV GYHKLUMM C HAaTypaJibHbIM M LIEJbIM ITOKa3aTesieM, Tpaduk
KOPHSI N-O¥ CTeIeHM KaK GyHKLIMM OOPAaTHOM CTENeHN C HaTyPaJbHbIM ITOKa3aTeseM;

ONepupoBaTh MOHSTUSIMM: JIMHENHAas, KBaApaTU4Hasi ¥ OPOOHO-JMHENHas GYHKINN,
BBITIOJTHATH 3JIEMEHTApHOE MCC/IeOBaHNE U TTIOCTPOEeHME UX I'PadUKOB;

CBOOOIHO OIEpUPOBATh MOHSATUMSIMM: TIOKas3aTeabHas M Jiorapudmmdeckass QyHKIM, UX
CBOMCTBA U TpadyKu, UCIOIb30BATh UX rpadMKy [IJIs1 pellleHNs] YpaBHEeHMIT;

CBOOOIHO OIEpPMPOBATh TOHSITUSIMU: TPUTOHOMETPUUECKAsT OKPYYKHOCTb, OIIpelesieHne
TPUTOHOMETPUYECKUX QYHKIMI YMCIOBOTO apryMeHTa;

MCITO/Tb30BaTh Tpaduky (QYHKIMMA OJI1 MCCIeIOBaHMS IMPOIECCOB M 3aBUCUMOCTEN TPy
pelleHny 3ajad U3 IPYrMx y4eOHbIX MPeIMEeTOB M peajbHOM >XU3HM, BbIpaXkaTb (GOpMYyJIaMu
3aBUCUMOCTY MEKIY BEeTMUMHAMM;

Hauasa maTemMmaTM4ecKoro aHajamnsa:

CBOOOIHO OIEpPMPOBaTh MOHSITUSIMM: apubMeTMUyecKas UM TeoMeTpuuecKasl MpOrpeccus,
6eCKOHEYHO yObIBAIOIIAsi TeOMETPUYECKast ITPOrpeccusi, IMHEHbBIN Y SKCIIOHEHIMaIbHbINA POCT,
dbopMyia CJI0KHBIX MTPOIEHTOB, UMETH MPeACTaB/IeHe O KOHCTAHTE;

MCITOJIb30BATh IMPOT'PECCUN IJIST PEIIeHNs] peasIbHbIX 3a/1a4 MPUKJIQJHOTO XapaKTepa;

CBOOOJHO  OIEepuMpoBaTh  MOHATUSIMM:  ITOC/I€OBATEIbHOCTh, CIIOCOOBI  3aJaHus
MOCJIeIOBATEIbHOCTEN, MOHOTOHHBIE ¥ OTpPaHMYEHHbIE TTOC/IENOBATETbHOCTH, TIOHMMATh OCHOBBI
3apOsKIEHNST MaTeMaTMUYECKOrO aHa/M3a KaK aHa/M3a 6€CKOHEYHO MaJlbIX;

CBOOOIHO OMEPUPOBATH MOHSITUSMU: HEMpepbiBHbIE (GYHKIMM, TOUKM paspbiBa rpaduka
pyHKIMM, acMMIITOTHI IpaduKa GYHKLINN;

CBOOOMHO OMEepPUPOBaTh IMOHATMEM: (GYHKIMS, HeNpepbiBHAs Ha OTpe3ke, MPUMEHSITb
CBOJCTBA HEIPepbIBHBIX QYHKIIMIA IJIST pellleHNs 3a1ay;

CBOOOMHO OIEepMpOBaTh IIOHATUSIMM: TIepBas M BTOpasi IPOU3BOMAHbIE (DYHKINM,
KacaTesbHas K rpabuky GyHKIN;

BBIUMCJISATh POU3BOAHBIE CYMMbI, ITPOM3BEIEeHNSI, YaCTHOTO ¥ KOMIO3UILIUY OBYX DYHKIIUNA,
3HATD MMPOM3BOJIHBIE 3JIEMEHTAPHBIX (QYHKIIVIA;

MCITOJIb30BATh r€OMETPUYECKMIA ¥ GU3NUECKUI CMBIC ITPOU3BOIHONM IJIs1 peIlieHus 3aay.

MHosxecTBa ¥ JIOTUKA:

CBOOOIHO OTEepUPOBATh MOHSATUSIMU: MHOXECTBO, Orepali HaJ, MHOKeCTBaMM;



MICITOJIb30BaTh TEOPETUKO-MHOXKXECTBEHHBIN aImapaT JIJIs OIMCAaHNS peaJIbHbIX ITPOIIECCOB U
SIBJIGHUIA, TIPY PellleHuy 3a8a4 U3 APYTUX YIeOHbIX IIPeIMeTOB;

CBOOOIHO OIEepMpOBaTh TOHSATUSIMU: OIpelesieHne, TeopeMa, ypaBHeHMe-CJIe[ICTBUE,
CBOJMCTBO MaTeMaTMYeCKOro OOBbeKTa, [JOKa3aTeJbCTBO, PpaBHOCWIbHbIE YpaBHEHUS U
HepaBeHCTBA.

K koHiy obyuennss B 11 Kjacce oOydYaromMiics TOJYUUT CJIeAyIOIIMe IpeIMeTHbIe
pe3ybTaThl IO OTAEIbHBIM TeMaM paboueil MporpaMmbl yuyebHOTro Kypca «Asrebpa u Havasia
MaTeMaTMUYEeCKOrO aHa/IM3a»:

Ynciia v BbIYUCTIEHUS:

CBOOOMHO OMEepUpoBaThb TMOHATUSIMM: HATypaJbHOE U 1IeJIoé UMCI0, MHOXXeCTBa
HaTypaJbHbIX U IEJIbIX YMCes, MUCIIOJIb30BaTh MpM3HaKu aeanMocTy uenbix umces, HO n HOK
HATyPaJIbHBIX YMCEJT IJIS PeIleHnsl 3a7a4, IPUMMeHSITb ayiropuTM EBKina;

CBOOOIHO OIIEPUPOBATh MOHSTHEM OCTAaTKa IO MOIYJIIO, 3alIMChIBATh HATYypaIbHbIE UMCIa B
Pa3IMYHBIX MO3MLIMOHHBIX CYCTEMAaX CUMCIEHMUS;

CBOOOJHO OIEpUPOBATh MOHATUSIMM: KOMILJIEKCHOE YMCIO M MHOXKECTBO KOMILJIEKCHBIX
YlCes1, NPeICTaBJIITh KOMIIJIEKCHBIE UMCJIa B ajaredpamMueckoi M TPUTOHOMETPUYECKou ¢opme,
BBITIOJTHSITh apu@MeTryeckye omnepaunuy ¢ HUMU U M300paskaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHus ¥ HepaBeHCTBa:

CBOOOJHO  OmepupoBaThb  IOHATUSIMM:  MppalMOHajJbHbIe,  IOKasaTeJbHble U
Jlorapu@mMmyeckye HeEPaBeHCTBa, HAXOOUTh UX PellIeHMs C TIOMOIIbIO paBHOCUJIBHBIX ITEPEXOIOB;

OCYIIECTBJISITh OTOOP KOPHEN IIPU PELIeHNUM TPUTOHOMETPUIECKOTO YPaBHEHMS;

CBOOOJHO ONEepUpoBaTh MOHSATHEM TPUTOHOMETPMYECKOE HEpaBEeHCTBO, IPUMEHSITh
HeoOxomyMbIe (GOPMYJIbI IJIS1 PEIIeHMsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKMX HEPABEHCTB;

CBOOOIHO OIEPHPOBATh MOHSTUSIMM: CUCTEMA ¥ COBOKYITHOCTh YPaBHEHMI M HEPABEHCTB,
PaBHOCUJIBHBIE CHCTEMbBI ¥ CUCTEMBI-CJIEICTBUS, HAXOOUTh PEIeHMS CUCTEMbI ¥ COBOKYITHOCTEN
palMOHAJIbHBIX, MPPAIMOHAIbHBIX, IIOKa3aTeJbHbIX U JIOTApU(GMMUUECKUX YPABHEHUN U
HEepaBEeHCTB;

pelllaThb  pallMOHaJbHbIE, WPpPAlVOHAJbHbIE, IIOKa3aTeJIbHbIe, JorapuMmueckue u
TPUTOHOMETPUUECKNE YPAaBHEHMS M HEPABEHCTBA, COIEPsKalllie MOAYJIM U ITapaMeTphl;

MIPUMEHSITDb I'padmuecKke MEeTOALI JJIs1 PeIlleHNsT YpaBHEHI Y HEPABEHCTB, a TaKyKe 3a71a4 C
rnapameTpamiu;

MOJEJIMpPOBaTh peajbHble CUTyalMM Ha S3bIKe ajaredpbl, COCTABJSTb BbIPAKEHMS,
ypaBHEHMSI, HEPaBEHCTBA M MX CUCTEMBI IO YCJIOBUIO 3a/1a4M, MCCJIeIOBATh IIOCTPOEHHbIE MOIEJIN
C VICTTIOJTb30BaHMEM arIapaTta ajaredpbl, MHTEPIIPETUPOBATD MTOTYYEHHBIN Pe3yIbTarT.

dOyukuun u rpapurm:

CTPOUTH I'PadUKM KOMIO3UIIMM (QYHKLUMI C ITOMOIIbIO 3JIEMEHTAPHOIO UCCIEAOBAHUS U
CBOMCTB KOMITO3UIIMM IBYX (DYHKIINIA;

CTPOUTH TeOMeTpuYecKye o6pasbl YpaBHEHUN 1 HEPABEHCTB Ha KOOPAMHATHOM TIJIOCKOCTH;

CBOOOIHO OTEPUPOBATh MOHSITUSIMMU: TPaDUKM TPUTOHOMETPUUECKUX QYHKIIVIA;

MPUMEHSITb QYHKIMK IJIS1 MOAETUPOBAHNS U UCCAEAOBaHMS peaIbHbIX ITPOLIECCOB.

Hauayia MaTeMaTHM4eCKOro aHajmsa:

MCIIOJIb30BaTh IMPOM3BOAHYIO MJIS1 MCCAeAOBaHMS (QYHKIUMM Ha MOHOTOHHOCTb WU
9KCTPEMYMBI;

HaXOJIUTh HanOOJIbIlIee ¥ HaMMeHbIllee 3HaYeHVsI (YHKLIMY HEIPEPHIBHON HA OTPE3KE;



MCITO/Tb30BaTh MPOM3BOAHYIO IJISI HaXOXKIEHMSI HAaMTYUIlIero pelleHus B MPUKIAAHBIX, B
TOM YMCJIe COLMATbHO-9KOHOMMYECKMX, 3aJadax, [JIs OIpeesieHus] CKOPOCTU U YCKOPEHMUS
rpoliecca, 3aaHHOro GopmyJion man rpadbmukom;

CBOOOIHO OTIEpPUPOBATD MOHATUSIMU: ITepBOOOpa3Hasi, ONpeneIEHHbI UHTErpasl, HAXOAUTh
nmepBooOpasHble 3JeMEeHTapHbIX GYHKLUMI M BBIUMCISATH MHTerpas mo dopmyne HbioToHa-
Jlenbuuia;

HaXOAUTD TIOMIAAY TJIOCKUX GUTYP ¥ 0OBEMBI TeJT C IOMOIIbIO MHTErpasa;

MMETb TpPEeNCTaBIeHMe O MaTeMaTMUeCKOM MOJIEeIVMPOBAaHUM Ha IpUMEpe COCTaBJIEHMS
nuddepeHIaIbHbIX YPaBHEHMI;

peraTh MPUKIAIHbIE 33[jaul, B TOM UMCJIE€ COLMATbHO-3KOHOMMYECKOTO U (hU3NUYECKOTO
xXapakTepa, CpeICTBaMM MaTeMaTMUYEeCKOTO aHa/IM3a.



TEMATHUYECKOE ITJTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pasjieioB U TeM (umdposbie)
Kourponbabie IIpakTHueckue
n/m MPOrpaMmbI Bcero o0pa3oBaTeIbHbIE
paboThI padoThI
pecypchbl
MHOKeCTBO JIe/ICTBUTEJIbHBIX UMCEJ.
1 MHorousieHbl. PaiioHaibHble ypaBHEHUS U 24 9
HepaBeHCTBAa. CUCTEMBI JIMHENHbIX
YpaBHEHUIA
9 Oyuxkuyn u rpadpukmu. CrereHHas QYHKIMS C 12 1
11eJTbIM [TOKa3aTesIemM
3 ApudmeTndecknii KOpeHb N-Oi CTEINEHN. 15 1
UppainoHasibHble YpaBHEHUS
4 [TokasatesnbHas byHKuMs. [TokasaTeabHbIE 10 1
ypaBHEHUS
s Jlorapmudmmuyeckas GyHKIINS. 18 1
Jlorapudmuyecke ypaBHeHUS
6 TpuroHomeTpuyueckye BbIPasKEHUS U 29 1
ypaBHEHUS
7 ITocnemoBaTeIbHOCTM ¥ TPOI'PECCUUA 10 1
8 HenpepbiBhabie pyHKuymu. [TponsBonHas 20 2
9 IToBTOpeHue, 060611IeHMe, CHCTEeMaTU3aLVs s 9
3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 12 0




11 KJIACC

KoanuecTBO uacos DJ/IeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (umdposbie)
n/m MPOrpaMmbI Bcero Konrponpnere  IIpaxTirdeckue oOpa3oBaTeIbHbIE
paboThI padoThI
pecypchbl
1 I/ICCIIe,ELOBaHI:Ie (bYHKIINIA C TIOMOIIBIO 29 1
MTPOV3BOTHON
2 ITepBoo6pasHast u MHTErpa 12 1
3 I'paduky TpuroHomeTprueckmx QYHKIINIA. 14 1
TpuroHomerpuyeckne HepaBeHCTBA
4 VppauyoHaibHble, ITOKa3aTeIbHbIe U 24 1
sorapudmmuuecke HepaBeHCTBA
5 KomMriiekcHble unciia 10 1
6 HatypanbHble u 1esble umcia 10 1
CucremMbl parMoOHAIbHbBIX, MPPALIMOHATbHBIX
7 MOKa3aTeJIbHbIX U JorapudMuueckmnx 12 1
YpaBHEHUIA
8 3agauy c mapaMeTpamMu 16 1
9 HOBTOPeHI/Ie, 0060011IeHNe, CUCTEMATU3AIINS 16 9
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




YYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHWAJIBI IJI1 YYEHUKA

Aunre6pa u Hauasa MmatemaTuueckoro aHaimmsa 10, 11 kinacc, KO.M. Komsrun, «IIpocserenne», 2021

METOJANYECKUE MATEPUAJIbI OJIS1 YUUTEJIA

Anrebpa 1 Havaia MaTeMaTMYeCKOIo aHaIM3a, aumakTudeckue matepuansl, M.W. llla6yunn, «IIpocBerienne», 2019

U PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Bupryanbnas mkosa Kupniina u Medoans "Ypoku anre6ur”

LOP: coBpemeHHast 1IKoIa: Y POKU airedpbl



PABOUAS [TPOTPAMMA
(ID 1125475)

yue6HoOro npeamera «I'eomerpus. Yriy6/1eHHbI YPOBEHb»

st ooyvarormxcst 10 - 11 ximaccos



INOACHUTEJIBHAS 3AIINCKA

l'eomeTpust sBnsieTcss OmHMM M3 0a30BbIX KypCOB Ha YpOBHE CpegHero OOIIero
006pa3oBaHMsl, TaK Kak 0b6ecreurBaeT BO3MOKHOCTb M3YUeHMsT IVCIUIUIMH eCTeCTBEHHO-HAYyYHOM!
HaIpaBJIEHHOCTY U IPEeIMETOB TI'YMAaHUTAPHOrO IMKja. IIOCKOJBKY JIOTMYECKOe MbIIIUIEHNE,
dbopmupyemoe TpyM  U3yueHMM OOYYAIOIIMMMUCS TIOHSITUIHBIX OCHOB TE€OMETpUM, IIpu
JIOKA3aTeJIbCTBE TEOPEM M TOCTPOEHMM IIEMOYKM JIOTMUYECKUX YTBEPKAEHMI TIPU pelieHun
reoMeTpuYecKMxX 3amad, YMeHMe BBbIABUTaTb M OIPOBEPraTb TI'MIIOTE3bl HENOCPEICTBEHHO
MCIIO/IB3YIOTCS TIPU peIlleHnM 337au eCTEeCTBEHHO-HAyYHOIr'O ILMKJIA, B YACTHOCTU (USUUYECKUX
3a/1ad4.

Llenp ocBoeHmst mporpaMmbl yueOHOrO Kypca «I'eomerpusi» Ha yriyOJIEHHOM ypOBHE —
pasBUTME MHOMBUIYAJIbHBIX CIIOCOOHOCTEN OOYYaIoIIMXCS TpPU U3YYEeHUM TeOMeTpuM, Kak
COCTaBJISIIONIEN TpeaMeTHON obyiacTu «Martematnka u uHOpMaTuKa» uepe3 obecredyeHue
BO3MOXXHOCTY TIPMOOpPETEHMST M MCIIOb30BaHUsI OoJiee TTyOOKMX TeOMEeTPUUECKUX 3HAHUM U
IEeCTBUIA, CIeUMGUUHbIX T€OMETPUM, M HEeOOXOAMMBIX IJIs1 YCIEITHOTO MpodecCcroHaTbHOTO
06pa3oBaHMsI, CBSI3aHHOI'O C MCIIOJIb30BAaHMEM MaTEMATUKIN.

[IpuopuTeTHRIMM 3aHaUaMy Kypca TeOMeTpuUM Ha YIJIYOJEHHOM YPOBHE, PaCILMPSIIONIMMU
Y YCUJIMBAIOLIMMY KypC 6a30BOr0 YPOBHSI, SIBJISTFOTCS:

pacIipeHe peACTaBIeHNsI O TeOMETPUM KaK YaCTy MUPOBOM KYJIbTYPbI 1 GOPMUPOBaHNE
OCO3HAHMSI B3aMIMOCBSI3M '€OMETPUM C OKPYIKAIOIIUM MUPOM;

(opmupoBaHMe TMpencTaBJeHMs] O IPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUUECKMX MOJIEJISIX, TIO3BOJISIOIIMX OMMChIBATh U M3y4YaTh pa3HbIe SIBJIEHNST OKPY>KaIOIEero
MMpa, 3HaHMe MMOHSITUIHOTO armapata 1o pasaeny «CtepeoMeTpusi» yueOGHOTrO Kypca reoMeTpum;

(opmupoBaHMe yMeHMS BIaJeTh OCHOBHBIMM MOHATHUSIMM O IIPOCTPAHCTBEHHBIX QUTypax U
UX OCHOBHBIMM CBOMCTBaMy, 3HaHMe TeopeM, QOpMYJ M yMEHMEe UX IPUMEHSTb, YMEHUS
JIOKa3bIBaTh TEOPEMbBI ¥ HAXOIUTh HECTAHIaPTHbIE CITOCOOBI pellleHNsT 3a/1a4;

dbopmupoBaHMe yMeHMsI paclio3HaBaThb Ha 4YepTeXkaX, MOMAEJSIX M B peabHOM MUpe
MHOT'OTPaHHUKMU U TeJia BpallleHUs, KOHCTPYMPOBAaTh reOMETPUYECKIE MOIEIN;

(popmupoBanme TTOHMMAaHMSI BO3MOKHOCTHU aKCMOMAaTUYECKOTO MTOCTPOEHUS
MaTeMaTUYeCKMUX Teopuii, (GOPMUPOBaHME TOHMMAHMSI POJIM aKCMOMATUKM TIpU TIPOBEIEHUN
pacCy>KaeHuit;

(opmupoBaHme yMeHMS BJIaJeTb METOHAMM [OKAa3aTeJIbCTB M aJITOPUTMOB PEIeHMS,
YMEHUSI UX IPUMEHSTh, IMPOBOAUTHL OOKa3aTeJbHbIE PACCYKIEHUS B XOMOEe pelLIeHus
CTEPEOMETPUUYECKUX 3a7ady M 3a7ad C TPaKTUYECKUM cojepykaHueM, GopMupoBaHue
MpeNCTaBJIeHNsI O HeOOXOOMMOCTM [IOKa3aTeJIbCTB MpPU OOOCHOBAHUM MaTeMaTUUECKUX
YTBEP>KOEHUI U POJIM aKCMOMATUKM B IIPOBEAEHNUM AeTYKTUBHBIX PACCYsKIEHMI;

pasBUTME ¥ COBEPIIEHCTBOBaHME WMHTEJUIEKTYaJIbHbIX ¥ TBOPYECKUX CIIOCOOHOCTEN
00YyYaloIIMXCsl, IMMO3HABAaTEJbHOM AaKTUBHOCTM, WMCCJIEIOBATEIbCKUX YMEHWUIA, KPUTUUYHOCTU
MBIIIJIEHMS], MUHTEpeca K U3YUEeHUIO TeOMETPUN;

dbopmupoBaHme GYHKIMOHAIBHOMW TI'PAMOTHOCTY, peJIEBaHTHOM TEeOMEeTPUM: YMeHMUS
pacrio3HaBaTh MPOSIBJIEHNS T€OMEeTPUUECKIUX TTOHATHUHI, 00bEKTOB U 3aKOHOMEPHOCTEN B pealbHbIX
SKU3HEHHBIX CUTYaUMsSIX W TIpM  M3YUYEHUM [OPYTUX YUYeOHBbIX IPEeIMEeTOB, IPOSIBIEHUS
3aBUCUMOCTEM ¥ 3aKOHOMEPHOCTEN, MOMEIMPOBAHMSI PeabHbIX CUTYyalui, MCCIeIOBaHNUS
IMOCTPOEHHBIX MOJIEJIEN, MHTEPIIPeTALUM ITOJTYUYeHHBIX PEe3YJIbTaTOB.



OCHOBHBIMM COJIePsKATEeIbHBIMU JIMHUSIMU yue6HOro Kypca «I'eomerpus» B 10-11 kimaccax
sBisitorcst: «[IpsiMble M MJIOCKOCTM B IpOCTpaHCTBe», «MHororpaHHukm», «Tena BpalleHMs»,
«BeKTOpbI 1 KOOPAMHATBI B IPOCTPAHCTBEY, «[[BUIKEHMSI B TPOCTPAHCTBE».

CdopmympoBanHoe Bo @I'OC COO TtpeboBaHMe «yMETb ONEPUPOBATH IOHSTUSIMM»,
peJieBaHTHBIMM TeoMeTpuy Ha yriy6jaéHHoM ypoBHe obyuenus B 10-11 kimaccax, OTHOCUTCS KO
BCEM COJlepsKaTe/IbHbIM JIMHUSIM Y4YeOHOTrO Kypca, a (GOpMUpOBaHME JIOTMYECKUX YMEHMUIA
pacmpe[esnsieTcsl He TOJIbKO IO COofiepsKaTeIbHbIM JIMHUSIM, HO 1 IO TofaM obyuenusi. ComepskaHne
06pa3oBaHMs, COOTBETCTBYIOIIEEe MTPeIMETHbIM pe3ysibTaTamM OocBoeHust DenepaabHON paboueit
MIPOrpaMMbl, pacIpeeIEHHbIM IO TOaM 00yUeHNs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, YTOOBI KO
BCEeM OCHOBHbBIM, MTPUHIMITMAIBHBIM BOIPOCaM OOyuarolmecs: 06paiiaauch HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPTraHM30BaThb  OBJIAZleHMEe TEeOMETPUYECKMMM  TOHATUSIMM ¥ HaBbIKaMMU
MOC/IeJOBATeIbHO M TOCTYIATeIbHO, C COOJIIOEHNEM TPUHIMIIA TPEeEeMCTBEHHOCTM, a HOBbIE
3HAHMS BKJTIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKMX MPeICTaBIeHMIA OOYYaIOIIMXCS, PACIIMPSIS
" yray6sisa eé, o6pasys MpoUHble MHOKeCTBEHHbBIE CBSI3M.

[Tepexon kK M3yueHMIO reOMETPUM Ha YIJIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh YCJaoBMSA s auddepeHImanmM  o6y4eHUs, TOCTPOEHUS] VHAVBUIYATbHBIX
06pa3oBaTe/IbHbIX MpPOrpaMM, OOecHeunTbh YIVIYOJEHHOEe M3ydeHMe TeoMeTpuM  Kak
COCTaBJISIIONIEN yUeOHOTro rpeaMera «MaremaTuka;

MMOATOTOBUTH OOYUAIOIIMXCS K MPOAOJIKEHUIO M3YyUYeHUs] MaTeMaTUKU C YUETOM BbIOOpa
oymymiein nmpodeccun, obecrneunBasi IPeeMCTBEHHOCTb MEKIY OOMM ¥ MPO¢eCCHOHaATbHBIM
obpa3oBaHMEM.

Ha nzyuenne yue6Horo kypca «['eomeTtpusi» Ha yriry6i€éHHOM ypoBHe otBoguTcs 204 yaca:
B 10 ximacce - 102 vaca (3 yaca B Hemesnto), B 11 kimacce - 102 vaca (3 yaca B HeeJo).



COJEP>XAHHWE OBYYEHMUS
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbBIE TTOHATHSI CTepeoMeTpun. Touka, IpsMasi, TVIOCKOCTb, MTPOCTPaHCTBO. [ToHSITHE
06 aKCMOMaTUYEeCKOM IMOCTPOEHNUY CTEPEOMETPUM: aKCMOMbI CTEPEOMETPUM U CJIENCTBUS U3 HUX.

BsaumHOe pacrosiokeHye IMpSIMbIX B ITPOCTPAHCTBE: TepeceKarolmecs, napawuie/ibHble U
CKpelBaroiyecs mpsmbie. [IpysHaky CKpelmBalommXcs IpsIMbIX. [lapamielbHOCTb MPSIMbIX U
IIJIOCKOCTEN B MPOCTPAHCTBE: IMapajule/ibHble MPSIMble B IIPOCTPAHCTBE, MapaieJIbHOCTh TPEX
NpSIMbIX, Mapa/UIeJIbHOCTh TPSIMOV ¥ IIOcKocTu. [lapajuieibHoe ¥ IeHTpaJibHOE
MpoeKkTHpoBaHue, n3obpaxkenye ¢uryp. OCHOBHbIE CBOVICTBA MapalJIeIbHOTO MTPOEKTUPOBAHMSL.
N3o6paskeHne Guryp B mapauiebHOM MPOEKLIMM. YTJIbI C COHAIIPABJIEHHBIMM CTOPOHAMM, YTOJI
MEeKOYy IpSIMbIMM B MPOCTpaHCTBe. [lapajielbHOCTh IJIOCKOCTEN: MapaiejibHble IJIOCKOCTH,
CBOJCTBA MapasuIeJIbHbIX IIJIOCKOCTel. ITpocTeiiliie MpocTpaHCTBeHHbIe GUTYPhI Ha TJIOCKOCTH:
TeTpasip, MapasuiesieNnnIie]], IOCTPOeHe CeUeHMIA.

[TepneHAVKYISIPHOCTb TPSIMOM M IJIOCKOCTU:  TEpPIIeHOMKYJIIpHbIE — TpsSIMble B
MPOCTPAHCTBE, IIPSIMble IapajuleJibHble ¥ TepHeHAMKY/ISIpHble K IIJIOCKOCTM, IPU3HAK
MePHEeHAVKYISIPHOCTH MIPSIMOI U TNIOCKOCTH, TeOPEMa O MPSIMON MePIEHANKYIISIPHONM ITJIOCKOCTH.
OpTtoroHasibHOe mpoekTupoBaHue. [leprneHOMKY/ISIP ¥ HAKJIOHHbBIE: PACCTOSHME OT TOYKU IO
IIJIOCKOCTY, PpAcCTOSTHME OT TMPSMOV OO TIUIOCKOCTM, TPOeKIus GUIYpbl Ha TUIOCKOCTb.
[TeprieHAUKYISIPHOCTD TUIOCKOCTENM: MPU3HAK MEePHEHANKYISIPHOCTM IBYX IUTOCKOCTel. Teopema
O TPEX TepHeHINKYJIIpax.

VY1JIbI B TPOCTPAHCTBE: YTOJ MEXKAY MIPSIMOM U TVIOCKOCTBIO, IBYT'PAHHbIN YTOJI, TMHENHBIN
Yrojl OBYIPAaHHOrO yrja. TpEéXrpaHHbII M MHOrorpaHHble yriibl. CBOJCTBA IJIOCKMX YIJIOB
MHOrorpaHHoro yrjia. CBOMCTBa IJIOCKMX M IBYT'PAHHBIX YIJIOB TPEXTPAHHOIO yrJya. TeopeMbl
KOCMHYCOB M CMHYCOB [IJI1 TPEXTPAHHOTO YIJIa.

MHororpaHHUKM

Buabl MHOTOrpaHHMKOB, pa3BEPTKAa MHOTOTrpaHHMKa. [IpM3ma: n-yrojabpHast IpusMa, mpsmast
M HaKJOHHAs TMpu3Mbl, OOKOBas ¥ IIOJIHAs IIOBEPXHOCTb TMpu3Mbl. Ilapasutenenumnen,
MPSIMOYTOJIbHBIN TapajUleJiellnIie] U ero cBoiictBa. Kparuaiiime myTH Ha ITOBEPXHOCTHU
MHororpaHHuka. Teopema Oiutepa. [IpoctpaHcTBeHHass Teopema I[Iudaropa. IMmpammpa: n-
yroJibHas MMpamMuia, IpaBwiIbHas U yceuéHHas nmupamuabl. CBoiicTBa pébep M GOKOBBIX TpaHe
MpaBMUIbHONM MMpamuabl. IIpaBuibHble MHOTOTPAHHMKN: TpaBM/IbHAS TpU3Ma ¥ IpaBUJIbHAs
mMpamuza, MpaBuibHas TPeyroJibHas MupaMuia U MpaBUIbHbIN TeTpasap, Kyo. [Ipencrasiaenue o
MPaBMUJIbHBIX MHOTOTPAaHHUKAX: OKTa’3AP, AOAEKAadIP U MKOCAIP.

BbrunciieHne 3/1eMEHTOB MHOTOTPaHHMKOB: pEéGpa, muaroHanu, yriibl. [1noiaas 60KOBOA
TOBEPXHOCTH U TIOJTHOM IOBEPXHOCTH MIPIMOJL ITPMU3MBI, IJIOIIAAb OCHOBaHMIA, TeopeMa 0 HOKOBOI
MTOBEPXHOCTM TIPSIMOV TIpu3Mbl. [1oraas 60KOBOM MOBEPXHOCTY M MMOBEPXHOCTM ITPABUJIBHOM
MM paMuUIbl, TEOPEMA O TUIOIIAAY YCEUEHHON MYUPaMUIbI.

CuMMmeTpusi B TPOCTPAHCTBE. DJIEMEHTbI CUMMETPUM MPABUIbHBIX MHOTOI'PDAHHVKOB.
CuMmmeTpusi B TIPaBMJIBHOM MHOTOIPaHHMKE: CUMMETPUS Iapajulesienniena, CUMMeTpPUs
MPaBUJIbHBIX MTPU3M, CUMMETPHS TPaBUIbHONM IMPaMUIbI.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOV BEKTOD, AJIHA HEHYJIEBOT'O BEKTOPA, BEKTOPbI
KOJUIMHeapHble, COHAarpaB/IeHHbIe M IPOTUBOIIOJJOKHO HallpaB/ieHHbIe BEKTOphbl. PaBeHCTBO



BEKTOPOB. [lefiCTBMS C BEKTOpaMM: CJOXKEHME ¥ BbIUYMTAaHME BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHOKEHMEe BeKTopa Ha unciio. CBOJCTBA CJIOsKeHMs BeKTOPOB. CBOVCTBA YMHOKEHUS
BEKTOpa Ha unciio. [IoHaTre kKoMIyiaHapHble BEKTOPbI. [1pM3HaK KOMIJIAaHAPHOCTY TPEX BEKTOPOB.
[TpaBwio mapannenenuiena. TeopeMa O pas/IO’)KEHUM BEKTOpa IO TPEM HEKOMIIJIaHAPHBIM
BekTOpaM. IIpsimoyrosibHast cucremMa KoopauHat B nmpoctpaHcTBe. KoopayHatbel BekTopa. CBSI3b
MEXIy KOOpAMHATaMM BEKTOpa M KOOpAMHATAMM TOueK. YToa Mexnmy Bekropamu. CKaasipHOe
MpoM3BeeHN e BEKTOPOB.
11 KJIACC

Tena Bpamienus

[TousTusi: UwIMHAPUYECKas TMOBEPXHOCTb, KOHMYECKasl ITOBEPXHOCTb, cdepuueckas
MMOBEPXHOCTb, 06pasyroliye MoBepxHocTel. Tesa BpallleHusT: IWIMHIP, KOHYC, YCEeUEHHbIN KOHYC,
cdepa, map. BsaumHoe pacrnosiokeHne cdepbl ¥ TVIOCKOCTH, KacaTesbHas TJIOCKOCTb K cdepe.
N3ob6paskeHne Tes BpallleHus Ha IJIOCKOCTH. Pa3BépTka mymHApa 1 Konyca. CuMmmeTpust cepbl
" 1apa.

O6bém. OcHOBHBIE CBOMCTBA OOBEMOB Tejla. Teopema 06 06BEME IPSIMOYIOJBHOIO
napavieyienunena U ciaenctBus u3 Hee. OOBEM NIpSIMON M HAKJIOHHOM IIPM3MBbI, LVJIMHIpPA,
mpaMuabl 1 KoHyca. O6bEM I111apa ¥ II1apoBOrO CEerMeHTa.

KombuHaumm Ten BpaimieHusT M MHOTOTPAaHHMKOB. I[Ipu3ma, BIMcaHHas B IMJIMHID,
omycaHHasi OKoJIo mwiMHApa. [lepeceuenne chepbl M mapa ¢ mwiockocTbio. Kacanue mrapa u
cdepbl MI0CKOCThIO. [TOHSATIE MHOTOIpaHHMKA, OIIMCAHHOTO OKOJIO cdepbl, chepbl, BIMCAHHON B
MHOTOT'PaHHMK VIJIY TE€JIO BPAIlleHMSs.

[Tmomaap MOBEPXHOCTM ILMJIMHIpA, KOHYCA, Iomanb cdepol u eé uvacren. [logobue B
npocrpadctBe. OrTHomleHne 0OBEMOB, IUIOIIAAEN TOBEPXHOCTEM IMOJOOHBIX  QUTYP.
[Tpeo6pasoBanme mopobus, romoretus. PelleHnue 3amad Ha IJIOCKOCTM C MCIOJIb30BaHMEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenre ceueHMil MHOTOTPAHHMKOB WM TeJl BpallleHMs: CeYeHUs [WIMHApPa
(mapasuieJIbHO ¥ TEpIeHOUKYJISIPHO OCH), CeYeHUs] KOHyca (MapajuiejibHble OCHOBaHUIO U
MIPOXO/SIIME Uepe3 BepIIuHy), CeUeHUs I1apa, METOAbI MMOCTPOEHMs CEUEHMIi: METOH, CJIe[IOB,
METO/l BHYTPEHHETO MPOEKTVMPOBAHMSI, METO/I, TIEPEHOCA CEKYIIEeN TIOCKOCTM.

BekTopbl M KOOpAMHATHI B IPOCTPAHCTBE

BekTops! B nmpocTtpaHcTBe. Onepaimy Haj BeKTopamyu. BeKTOpHOe YMHOKEHME BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOKeHus. [IpsMoyrosbHasi cucTeMa KOOpPAMHAT B ITPOCTPAHCTBE.
Koopauuars! BekTopa. PasyioskeHne BekTopa 1o 6asucy. KoopanHaTHO-BEKTOPHbBIN METO[, TPU
peleHny reoOMeTpUIeCKMX 3a/1ad.

JBUKeHMSI B IPOCTPAHCTBE

Ipwkenust mnpocrpadctBa. OtobpaskeHus. [IBuskeHuss M paBeHCTBO ¢uryp. O6ime
CBOVMCTBa [IBVKEHMII. Buabl ABVMKEHUI: TapasulesIbHBbIM TEePeHOC, IeHTpaJbHas CUMMETpPHS,
3epKajibHasi CUMMETpPMs, TOBOPOT BOKPYT mIpsiMoii. [1peobpasoBanns nmomobust. [1psimast u chepa
Outepa.



IINIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBI YPOBEHD) HA YPOBHE CPETHEI'O OBIIIETO
OBPA3OBAHUS

JIMYHOCTHBIE PE3VJIbTATbI

1) rpaxkaaHCcKoOe BoCIMTaHKe:

chOPMUPOBAHHOCTb  TIPAKIAHCKOM TMO3UIMM  OOYYaloIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O YjieHa POCCUICKOrO OOIIEeCTBa, MpeICTaBjeHe O MaTeMaTMUYeCKMX OCHOBAX
(OYHKIMOHMPOBAHUS Pa3IUUHBIX CTPYKTYpP, SIBJIEHMI, TPOIENyp TI'pPakIaHCKOrO OOIIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMeHue B3aMMOIEMCTBOBATb C COLMAIbHBIMM MHCTUTYTAMU B
COOTBETCTBUM C X QYHKIMSIMU Y Ha3HAUEHMEM;

2) HaTPpUOTUUECKOE BOCITUTAHME:

c(hOpMMUPOBAHHOCTb POCCUICKOIN TPaKAAHCKON MIEHTUYHOCTY, YBAXKEHMS K TIPOILJIOMY U
HACTOSIIIEMY POCCUIICKOM MaTeMaTUKM, IIEHHOCTHOE OTHOIIIeHVEe K JOCTUMKEHMSIM POCCUMCKUX
MaTeMaTUKOB U POCCUIICKOM MaTeMaTMUeCKOM IIIKOJIbI, MCIIOJb30BaHME 3TUX HOCTVKEHUI B
IPYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMMUKIN;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHME  JTYXOBHBIX II€EHHOCTE  POCCMIICKOTO  Hapoma, CchOpPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MOBEIEeHNs, CBI3aHHOTO C MPaKTUYECKUM IIpMMeHeHeM
OOCTVKEHUI HayKu M IesTeIbHOCTbIO YYEHOro, OCO3HAaHME JIMYHOTO BKJIaZa B IIOCTPOEHME
YCTOMUYMBOTO OYIYIIEro;

4) scTeTHUECKOE BOCIIUTAHME:

9CTeTUYECKOe OTHOILLIEH)E K MUPY, BKJIIOUast 3CTETUKY MaTeMaTUUYeCKMX 3aKOHOMEPHOCTEI,
00BEKTOB, 3a7ay, pelleHui, PacCy>KIeHWul, BOCIPUMMYMBOCTD K MaTeMaTUMYECKMM acIleKTaM
Pa3JIMYHBIX BUIOB MCKYCCTBA;

5) dusuueckoe BocimTaHMe:

c(hOpMMUPOBAHHOCTH YMEHMSI IPUMEHSTh MaTeMaTUUYeCcKye 3HaHus B MHTepecax 3JI0pPOBOIO
u Ge3ormacHoro obpasa >KM3HM, OTBETCTBEHHOE OTHOIIIEHME K CBOEMY 3I0pOBbIO (30pOBOE
MMATaHue, COATAaHCUPOBAHHBIN PEKMM 3aHSITUIM M OTAbIXA, PEryysipHast pu3nyeckasi akTUBHOCTD),
(busnyeckoe cOBepIIIEHCTBOBAHME ITPU 3aHSITUSIX CITIOPTUBHO-03I0POBUTEILHON IeSITETbHOCTDIO;

6) TpyZOBO€E BOCIIMTAHME:

TOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTU TPYAOJII00MS, MHTepeC K pasjnM4HbIM chepam
MpodheCCMOHATIBHON TeSITeTbHOCTM, CBSI3aHHBIM C MAaTEMAaTUKOM M €€ TPWIOKEHUSIMU, YMEHMe
CoBepIIaTh OCO3HAHHBIM BbBIOOpP Oymayileir mpodeccuu ¥ peaau3OBbIBaTb COOCTBEHHbIE
SKM3HEHHbIe IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTM4ecKoMy OOpa3soBaHMIO U
CcaMo00Opa30BaHMIO Ha MPOTSI>KEHUM BCEH SKU3HM, TOTOBHOCTDb K aKTMBHOMY YYaCTUIO B pelLleHUA
MPaKTUUYECKUX 3a7ay MaTeMaTUYeCKoi HallpaBJIeHHOCTH;

7) 3KosI0rMYecKoe BOCIUTAHUe:

Cc(OpMUPOBAHHOCTh 9KOJOTMYECKOM KYJbTYpbI, IOHMMAaHME BJIMSIHUS COLMAJIbHO-
SKOHOMMYECKMX IIPOIIECCOB Ha COCTOSIHME TMPUPOAHOM U COLMAIbHOM Cpefibl, OCO3HaHMe
IJI06aJIbHOTO XapaKTepa SKOJOTMYEeCKMX MpobJieM, OpMeHTalMs Ha PYMeHeHe MaTeMaTUYeCKIX
3HAHMI AJ1 pellleHns 3a1a4 B 06JIaCTY OKPYSKaIOIIEN Cpe/ibl, IVIaHMPOBaHMe TTOCTYIIKOB U OLIEHKA
MX BO3MOJXKHBIX ITOCJIEICTBUIA IJIs1 OKPY>KAIOILIEl Cpeibl;

8) HeHHOCTH HAayYHOT'0 MO3HAHUSA:



chOpPMMPOBAHHOCTb  MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKM U OOIIECTBEHHONM MPaKTUKM, TTOHMMaHME MaTeMaTUYeCKOM HayKyu Kak cdepbl
YeJIOBEUYECKOI JIeSITeJTbHOCTM, STAllOB €€ PasBUTUSI M 3HAUMMOCTM JJISI Pa3sBUTHUS LIVBUIIM3AIINANA,
OBJIaJIeHMe SI3bIKOM MAaTeMaTUKM ¥ MaTeMaTUYeCKOM KYJIbTypOi KaK CPeACTBOM MO3HAHMS MDA,
TOTOBHOCTb OCYIIECTBJISITh MIPOEKTHYIO U MCC/IENOBATEIbCKYIO AESITETbHOCTb MHONBUIYATBHO U
B rpymIe.

METAITIPEIMETHBIE PE3VYJIbTATbBI

ITosHaBaTe/TbHBbIE YHUBEPCATIbHBIE YUeOHbIE HeCTBUS

Ba3oBble jiornuecKue AeiCTBU:

BBISIBJISITH M XapaKTepU3OBaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTMYeCKuX OOBEKTOB,
MOHSITUIA, OTHOIIEHMI MEXOy TMOHSATUSIMU, (OPMYJIMPOBATh  OINpEAeeHUsT  OHSITHUI,
YCTaHABIMBATh CYIIECTBEHHbI IPU3HAK KIacCUUKALMY, OCHOBAHUSI MJiI OOOOILEHUS U
CpaBHEHMSI, KpUTEPUM TIPOBOAVIMOTO aHa/IN3a;

BOCIIPMHMMATh, (HOPMY/IMpPOBaTh M IPeoOGpasoBbIBATh CYKIEHMS: YTBEpPAMUTEIbHbIE U
OTpuIlaTe/IbHbIe, eAVHUYHbIE, YaCTHbIE 1 00IIe, YCIOBHBIE;

BbISIBJIATHD MaTeMaTU4yeCKre 3aKOHOMEPHOCTU, B3aMMOCBS3M U IIPOTMBOpEUYMS B ClJaKTaX,
JAaHHBbIX, Ha6IIIO,Z[eHI/IHX n YTBEPXKOECHUAX, npenJjaraTb Kpurepmumn OJIT BbISIBJICHUA
3aKOHOMEPHOCTEI 1 ITPOTUBOPEUMIL;

IeaTh BBIBOAbI C MCIIOJb30BaHMEM 3aKOHOB JIOTMKM, OEIYKTUMBHBIX UM WHIYKTUBHBIX
YMO3aK/II0UeHN 1, YMO3aK/IIOUeHNI 110 aHAJIOTUHA;

IIPOBOAUTDb CaMOCTOSTE/IbHO JOKa3aTeJIbCTBA MaTeMaTMYeCKMX YTBep)}(ﬂeHI/II‘/JI (HpHMbIe n ot
MPOTMBHOTO), BBbICTpauMBaThb AapryMeHTAaIMiO, IPUBOIUTH TPUMEPBI ¥  KOHTPIIPUMEPHI,
060CHOBBIBATh COOCTBEHHbBIE CY3KAEHMSI 1 BHIBO/IBI;

BBIOMpATD CITOCOO pellleHust yueGHOM 3amaun (CpaBHUBATh HECKOJILKO BapMAHTOB PEILIeHMS],
BbIOMpaTh HanboJIee OAXOASIINIA C YYETOM CAaMOCTOSITEJIbHO BbIZEIEHHBIX KPUTEPUEB).

Ba3soBble ucciienoBaTeIbCKMe JeCTBUS:

MCII0JIb30BaTh BOIMPOCHI KAaK MCC/IeOBATE/IbCKIIT MHCTPYMEHT TO3HaHMs, GopMYJIMpOBaTh
BONPOCHI, (GUKCUPYIOIIME TPOTUBOpeune, mpobjaemMy, YCTaHaBIMBAaTh MCKOMOE U JaHHOE,
(dbopMMpoBaTh rMNoOTE3y, apryMEeHTUPOBATH CBOIO MO3UILIMIO, MHEHUE;

MPOBOAMTb  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIN  9KCIIEPUMEHT, MCC/IeIoBaHME TIO
YCTaHOBJIEHUIO OCOGEHHOCTE)i MaTeMaTMUeCKOro OObeKTa, SIBJIEHUS, IMPOLeCCa, BbISIBJIEHUIO
3aBUCUMOCTEN MEKIY OObeKTaMM, IBJIECHUSIMM, ITPOIIeCCaMU;

CaMOCTOSITeNTbHO (OPMYIMPOBaTh OGOOIIEHNS ¥ BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HaOJTIOIeH ST, CCIIeOBaHMs, OIleHUBATh JOCTOBEPHOCTh MOJIyYeHHBbIX Pe3yJIbTaTOB, BbIBOAOB U
00001LIeHNI;

MIPOrHO3MPOBATh BO3MOKHOE PasBUTHE MPOIIECCa, a TAK’KE BbIABUraTh MPEATIOIOKEHUS O
€ro Pa3sBUTUY B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ nuadopmanmeir:

BBISIBJIATh AebULIMThI MHPOPMaLMM, JaHHbIX, HEOOXOAMMBIX IJISI OTBETA Ha BOMPOC U IJIS
pelleHus 3a4a4un;

BbIOMpaTh MH(OpMAIMIO M3 MCTOYHMKOB  PasAMUHBIX TUIIOB, aHAJIU3MPOBATh,
CUCTEMATU3MPOBATh ¥ MHTEPIPETMPOBATh MHGPOPMALIMIO Ppas3IMYHBIX BUIOB U  (Hopm
MpeCTaB/IeHNS,;



CTPYKTYPMPOBaTh MH(POPMAIINIO, TIPECTABIISATh €€ B Pa3IMUHbIX (hOpMax, WJTIOCTPUPOBATh
rpadmuecKu;

OIlEHMBATh HANEKHOCTb MHMOpMAIMM TO CaMOCTOSITEIbHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIE YHUBEPCATbHbIE YUe€OHbIE AE/ICTBUS

Oo61enne:

BOCIIPMHMMATb U (HOPMYJIMPOBAThb CYKAEHMS B COOTBETCTBUM C YCJIOBUSIMM U LIEJIIMU
00I11IeHMsI, SICHO, TOYHO, I'PAMOTHO BbIpa’kaTb CBOIO TOYKY 3PEHMSI B YCTHBIX M TMCbMEHHBIX
TEeKCTaX, JaBaTb IIOACHEHMSI I10 XO4Y pellIeHMs 3a4au, KOMMEHTUPOBATb HOHquHHbIﬁ pe3yJbTar,

B XOfe OOCYXIeHMsI 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAeMOM TeMbl, ITPoOJIeMbl,
peraeMoy 3aJauy, BbICKA3bIBaTh MM, HalleJIeHHbIe Ha ITOMCK peIeHMs, COIOCTaBJIATh CBOU
CYKIEHMSI C CY’>KOEHMSIMU APYTMX YYaCTHMKOB JAyajiora, OOHapys>KMBaThb pasjiuMuue U CXOLCTBO
MO3UIINIA, B KOPPEKTHOM hopMe (popMyIMpoBaTh pa3HOIJIACKS, CBOM BO3paskeHMSI;

NpeacTaB/IATb pPe3YyJ/IbTaTbl pPELIeHMA 3aaaul, 3KCIIEpMMEHTa, MCCaeaqoBaHMdA, ITPOEKTa,
CaMOCTOSITEJIbHO BbhIOMpPATh (popMaT BRICTYIUIEHUS C YUETOM 3a/ia4 Ipe3eHTaluy U 0COOeHHOCTeN
ayAUTOPUMN.

PerynsaTuBHBIE YHUBEpCA/TbHbIE YU€OHbIE IeICTBUS

Camoopranmusanms:

COCTaBJIATh IUIAH, QJTOPUTM peIIeHus] 3aJauy, BbIOMPATb CIIOCOO pelIeHUS C YYETOM
MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTMPOBATb M KOPPEKTMPOBATb
BapMAaHTHI PELIeHNN C YYETOM HOBOW MHMOpMAaLIN.

CaMOKOHTPO/Ib, 3MOIIOHA/IbHbI UHTE/VIEKT:

BJIQZIETh HaBbIKaMM ITO3HABATEJbHOM pediekCuy Kak OCO3HAHMS COBEpIIIAeMbIX IeCTBUMN
M MBICUTEbHBIX TIPOLIECCOB, MX pPe3yJbTaTOB, BJIAJIETh CIIOCOOAMM CaMOIPOBEPKMN,
CaMOKOHTPOJISI TIpOIlecca U pe3yJibTaTa pelleHus MaTeMaTUIYeCKON 3a/1a4m;

MpeIBUAETh TPYOHOCTY, KOTOpPble MOTYT BO3HMKHYTbH IpU peIIeHUM 3amauy, BHOCUTh
KOPPEKTUBBI B JIeSITEJIbHOCTb HA OCHOBE HOBBIX OOCTOSITENIbCTB, MAHHbIX, HAIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTE;

OIIEHMBATb COOTBETCTBME PE3YJIbTaTa eI U YCJIOBUSIM, OOBSICHSITh IIPUYMHBI JOCTVKEHMS
MM  HEOOCTVDKEHUSI Ppe3yjbTaTOB eATEeJbHOCTY, HaxXOOUTb OIMOKY, [OaBaThb OIEHKY
MPUOGPETEHHOMY OITBITY.

CoBMecTHasI AesSITeIbHOCTh:

MMOHMMAaTb ¥ MCIOJIb30BaTh MPEMMYIECTBA KOMaHIHON M VMHAVMBUIYAJIbHON PabOThI P
pelieHny YyuyeOHBIX 3aJau, IPUHUMMATH 1ieJib COBMECTHOM JesITeJIbHOCTY, TUIaHMPOBAaThb
OpraHu3aluio COBMECTHOM pabOoThl, pacIipeAessiTb BUIbl pabOT, MOroBapMBaTbCs, OOCYKIATh
TIPOIIECC U pe3yJibTaT paboThbl, 0606IIATE MHEHMST HECKOIbKIX JIIOMIEN;

y4acTBOBaTb B I'PYMIOBBIX GopMax paboThl (0OCYKOmeHMsl, 0OMeH MHEHMUI, «MO3TOBbIE
IIITYPMbI» Y MHbIE), BHITTOJHATH CBOIO YaCTh PAaOOThI 1 KOOPAMHUPOBATH CBOY NEMCTBUS C APYTUMMU
yjeHaMM KOMaHIbl, OlIeHMBATh KaueCTBO CBOEro BKJAZa B OOIIMI IMPOAYKT IO KPUTEPUSIM,
chopMyIMPOBAaHHBIM YUAaCTHUKAMM B3aMOZIEMCTBUS.

IMPEIMETHDBIE PE3VYJIbTATbI

K xonmy 10 K/racca o6y4JaroOIImiics HayInTCsT:



CBOOOIHO OMEPUPOBATh OCHOBHBIMM MOHSITUSIMU CTEPEOMETPUM TIPU peIleHn 3a1a4u U
MIPOBEIEHNY MaTEMATUYECKUX PACCYKAEHUI;

MPUMEHSITh aKCMOMbI CTEpeOMeTpUM U CHAeACTBUSI M3 HMUX TpU  pelleHuu
reoMeTpuyecKux 3ajay;

KJIaccuuIpoBaTh B3aMMHOE PaCIO/IOKeHME MPSMbIX B MTPOCTPAHCTBE, TJIOCKOCTEN B
MIPOCTPAHCTBE, MPSIMbIX U IJIOCKOCTEN B TPOCTPAHCTBE;

CBOOOJHO OMEepUpoBaTh MOHATUSIMM, CBSI3aHHBIMU C YIJIaMM B MPOCTPAHCTBE: MEXAY
MPSIMBIMM B TIPOCTPAHCTBE, MEXY MPSIMO U TIJIOCKOCTBIO;

CBOOOHO ONEepUpPOBATh MOHSATUSIMU, CBSI3AaHHBIMM C MHOT'OTPaHHUKAMMU;

CBOOOJHO pacno3HaBaThb OCHOBHbIE BUAbI MHOTOIPAaHHMKOB (MpM3Ma, NUpamMuza,
MIPSIMOYTOJIbHBIN MTapasuiesienuies, Kyo);

KJIaccuuUIMpoBaTh MHOTOTPAaHHMKY, BbIOMPAsi OCHOBaHMS 1J1s1 KiaccuduKkaimu;
CBOOOJHO ONEepupoBaTh IOHATUSIMM, CBSI3aHHBIMM C CeYeHMeM MHOTOTPaHHUKOB
TJIOCKOCTHIO;

BBITIOJTHATD TapasulesibHOe, 1eHTPaJbHOE ¥ OPTOrOHAIbHOE MPOeKTHpoBaHue GUryp Ha
MJIOCKOCTb, BBITIOJIHSTD M300paskeHnst GUryp Ha MJI0CKOCTH;

CTPOUTDH CEUeHUS] MHOTOIPAaHHMKOB PAa3IMYHBIMU METOAMU, BBITIOJHSITH (BBIHOCHBIE)
TJIOCKME YEePTEKM U3 PUCYHKOB MPOCThIX OObEMHBIX (PUTYP: BUA CBEpPXY, COOKY, CHU3Y;
BBIUMC/ISATh  IUIOLIAAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IpU3Ma, MMpamuia),
reoMeTPUYECKNX TeJI C IpUMeHeHreM GhOopMYIT;

CBOOOIHO OIEepMpoBaTh TMOHITUSIMM: CUMMETpPUSI B IPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CMMMETPUM, IIEHTP, OCh U TIJIOCKOCTb CUMMETPUM (PUTYPBI;

CBOOOIHO OMEepUpOBaTh MOHSITUSIMM, COOTBETCTBYIOILIMMY BEKTOPaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHATD JIEMCTBUS Hajl, BEKTOPaMMU;

peliaTh 3ajauM Ha JOKa3aTeJbCTBO MaTeMaTUMYeCKMX OTHOIIEHUN U HaxOKIeHUe
reOMEeTPUYECKUX BeJIMYMH, TIPMMEHSIT M3BECTHbIe METOAbl IPU  pelIeHUU
MaTeMaTUUECKMX 3a/1a4 ITOBBIIIIEHHOTO ¥ BICOKOTO YPOBHS CJIOXKHOCTM;

MIPUMEHSITh MTPOCTENIINE TTPOrpaMMHbIE CPEIICTBA M 3JIEKTPOHHO-KOMMYHMKAI[MOHHbIE
CUCTEMbI IPU pellieHny CTePeoMeTPUIYECKNX 3aay;

U3BJIEKaTh, TPe0OPa30BbIBATh U MHTEPIIPETUPOBATH MHPOPMALIMIO O TPOCTPAHCTBEHHBIX
reomMeTpuyeckux Gurypax, npefcraBJeHHYIO Ha yepTeskax M pUCyHKax;

TIPUMEHSITD MTOJTyYeHHbIe 3HaHMS Ha TTPAaKTUKE: CPaBHMBATh M aHAJIM3MPOBATh PeaibHbIe
CUTyalluy, TPUMEHSITb WM3y4YeHHble TIOHATUSI B TIpoliecce TIOMCKa pelleHust
MaTemMaTuuecku cHopMyIMPOBAHHOM MPOOJIEMbI, MOAEIMPOBATh peasbHble CUTYyalUu
Ha S3bIKe TeOMEeTPUM, MCCIeNOBaTb IIOCTPOEHHbIE MOJENM C WCIOJIb30BaHVMEM
reoOMeTPUYECKIX TTOHSITUI U TEOPEM, allllapaTta aJredpspl, pelaTh MpakTUYeCcKue 3aJaun,
CBsI3aHHbIE C HAXOKIEHMEM T'eOMETPUYECKNX BEJINUNH;

MMETb TIpeCTaB/IeH)s] 00 OCHOBHBIX Tarax pasBUTHSI TeOMETPUM KaK COCTaBHOM 4acTy
dbyHmameHTa pa3sBUTUS TEXHOJIOTUIA.

K xonmy 11 Kymacca o6y4aronmincss HayInTCsI:

CBOOGOIHO ONEPUPOBAThH MOHITUSIMM, CBSI3aHHBIMM C LMIMHAPUYECKOM, KOHMYECKON U
chepnuecKom MOBEPXHOCTSIMY, OOBSICHSITD CIIOCOOBI TIOJTYUEH NS,

OIepMpOBaTh MOHATUSMM, CBSI3aHHBIMM C TeJaMM BpallleHUs: LVIMHIPOM, KOHYCOM,
cepoit 1 11apom;



pacro3HaBaTth TeJa BpaieHus (IMIMHAP, KOHYC, cdepa U 11ap) U 0ObSICHATh CIIOCOOBI
MIOJTYYEHMST TeJT BPALlEeHNST;

KJIaccuuIpoBaTh B3aMMHOE PACIOIoKeHre cepbl U TIOCKOCTH;

BBIUMCJISITh BEJMUYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M Tej BpallleHusl, OObEMbI U
TJIOLIAAY MOBEPXHOCTEM MHOTOI'PAHHUKOB M TeJl BpaIlleHusl, TeOMETPUYECKUX TeN C
npuMeHeHueM Gopmyr;

CBOOOJHO OTEPUPOBATH MOHSATUSIMY, CBSI3aHHBIMM C KOMOMHALMSIMM TeJl BpallleHus U
MHOTOT'PAaHHMKOB: MHOTOTPaHHMK, BIMCAHHBIM B Cepy M OMMCaHHBIA OKOJIO Cdepsbl,
cdepa, BMcaHHass B MHOTOTPAHHYK WJIM TeJIO BPallleHMS;

BBIUMCJISITh COOTHOIIIEHUSI MEKIY TIIOIIAASIMU ITOBEPXHOCTEN M 0OBEMaMM MOTOOHBIX
TeI;

n300pakaTh M3y4yaeMble (GUTYpbl, BBINOJHATh (BBIHOCHBIE) IIJIOCKME UEpTEKU W3
PUCYHKOB IIPOCTBIX OOBEMHBIX GDUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUST TeJ
BpaIeHNST;

U3BJIEKATh, MHTEPIIPETUPOBATD ¥ ITPe0Opa30BbIBATh MH(POPMAIIVIO O TPOCTPAHCTBEHHBIX
reoMeTpuyecKux GuUrypax, mpeacTaBJIeHHYIO Ha YepTeXKax M PUCYHKaX;

CBOOOIHO OIEepMPOBaTh MOHSITHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATH OIEepaIyy HajJ, BEKTOpaMIu;

3a/1aBaTh IVIOCKOCTh YPAaBHEHMEM B IEKaPTOBOM CHUCTEME KOOPAVHAT;

peliaTb TeOMEeTpPUYEeCKMe 3aJauM Ha BbIYMCIEHME VYIJIOB MEXAY TMPSIMbIMU U
IJIOCKOCTSIMM, BBIUMCJIEHME PACCTOSIHMM OT TOYKM JO IUIOCKOCTM, B II€JIOM, Ha
MpUMeEHEeHMEe BEKTOPHO-KOOPAMHATHOTO METO/Ia MPY PellIeHNH;

CBOOOIHO OIEPUPOBATH MOHITUSIMY, CBSI3aHHBIMM C IBVKEHMEM B ITPOCTPAHCTBE, 3HATH
CBOJICTBA JABVIKEHUI;

BBITIOJTHATh M300paskeHMs] MHOTOTPAaHHMKOB M TeJl BpallleHMsI TPy IapauieIbHOM
nepeHoce, IeHTPaJbHOM CUMMMETPUM, 3€PKaIbHOVM CUMMETPUM, TIPU TTOBOPOTE BOKPYT
MIpSIMOJA, ITpeobpasoBaHus ITOA00MS;

CTPOUTDb CEYEHMSI MHOTOT'PAaHHMKOB ¥ TeJI BpallleHusT: ceUeHus IIMHApa (TTapaiyieJIbHO
¥ TIepPIIEHINKYJISIPHO OCK), CeUeHMs KOHYyca (Tlapauie/ibHble OCHOBAHMIO U MPOXOISIIIE
yepes BepIUMHY), CeueHMs 111apa;

MCIIOJIb30BaTh METONbl IMOCTPOEHMS CEUYEeHUI: MEeTOJ, CJIeAOB, METOJA, BHYTPEHHErO
MPOEKTUPOBAHMSI, METO/I IIePEHOCA CEKYIIEN TJIOCKOCTH;

IIOKa3bIBATh T€OMETPUYECKIME YTBEPIKIEHMS;

MPUMEHSTb TeoMeTpuueckue (akTbl [JIT pelleHus] CTepeoMeTpPUYecKMx 3azad,
TpeAIoararolIX HECKOIbKO IIIaroB PeIleHus, eCJi YCJIOBUS TIPMMEHEHMs 3alaHbl B
SIBHOM ¥ HESIBHOM (popme;

periaTh 3agayM Ha J[JOKa3aTeJbCTBO MaTeMaTUMYECKMX OTHOIIEHU) ¥ HaxOXXIeHue
reoMeTpUYeCcKuX BeJINUNH;

MIPUMEHSITh TTPOrpaMMHbIE CPEICTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHbIE CUCTEMBI TP
peleHn CTepeoMeTpUUeCcKMX 3a/1ay;

MPUMEHSITh TIOJIyUeHHbIe 3HaHWSI Ha IIpakTUKe: CpPaBHUBATh, aHAJM3MPOBATb U
OII€HMBATb peasibHble CUTYaIVU, IPUMEHSITh U3yYeHHbIe TOHSTHUS, TeOPeMbl, CBOMCTBA
B IIpollecce TIOMCKA pelleHus MaTeMaTuuecku CchOpMYIMPOBAHHOM ITPOOJIEMBI,
MOJIeJTMPOBATh peasibHble CUTYAIlMM Ha SI3bIKe TeOMETPUM, MCCIeI0BaTh MOCTPOEHHbIE



MOZEIM C UCIIOb30BaHMEM TeOMEeTPUYECKMX TMOHSITUIA M TeopeM, arrapara aaredpsl,
periaTh MpakTUYecKue 3a1aui, CBSI3aHHbIE C HAXOXIEHVEM reOMeTPUUECKUX BeNUNH;
MMETb MTPeICTaBIeHNsI 060 OCHOBHBIX 3TAlax pasBUTHSI TeOMETPUM KaK COCTaBHOM YaCTu
dbyHmameHTa pa3sBUTUS TEXHOJIOTUIA.



TEMATHUYECKOE ITJTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pasjiesioB U TeM (umdposbie)
n/m MPOrpaMmbI Bcero Konrponpnere  IIpaxTirdeckue o0pa3oBaTeIbHbIE
paboThI padoThI -
1 BBenenue B cTepeoMeTpuio 23 2
9 B3aumHOe pacIiosioskeHue MpsiMbIX B 6 9
MIPOCTPAHCTBE
3 [TapannenbHOCTD MPSMbBIX U TVIOCKOCTEN B p
MIPOCTPAHCTBE
4 Hepl‘[eH,ELI/IIiy}IﬂpHOCTb MIPSIMBIX U 25
TIJIOCKOCTE} B IIPOCTPAHCTBE
5 Yr1bl ¥ pacCTOSSHUS 16 1
6 MHororpaHHUKu 7 1
7 BekTophbI B IIpoCTpaHCTBE 12
3 HOBTOPeHI/Ie, 06006I11IeHNe ¥ CUCTEMAaTU3aLIS s 9
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




11 KJIACC

KoanuecTBO uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposBbie)
Ne /it Kourponbuble IIpakTUueckue
MMporpamMmbI Bcero oOpasoBaTeIbHbIE
padoThI paboThI pecypeer
1 AHanmuTHueckast reoMeTpust 15 1
9 IToBTOpEHNME, O606HJ,€HI:I€ " 15 1
cucTeMaTU3als 3HaHUI
3 O6BEM MHOTOrpaHHMKA 17 1
Tena Bparniennst 24 1
s [Trolamy MOBepPXHOCTU U OObEMBI 9 1
KPYIJIBIX TeJl
6 I By>keHUs 5 1
7 IToBTOpEHNME, O606H.leHI:Ie u 17 9
cucTeMaTM3alus 3HaHUA
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




YYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHWAJIBI IJI1 YYEHUKA

I'eomerpus 10-11, JI.C.Aranacsu, B.®. byrysos, "IIpocsemienne”, 2020.

METOINYECKUE MATEPUAIJIBI 1JIS1 YYUTEJIA
Kuwnra gy yunrens "Usyuenne reomerpun’, C.M. Caaksan, B.®. Byrysos, "IIpocserienne”, 2010.

Iupaktuecknue marepuaisl , 'eomerpus 10,6.I". 3us, "IIpocserenne ",2021.

IV PPOBBIE OBPA3OBATEJIbHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

Bupryanbnas mkosna Kupniiaa u Medoans Y poku reomerpun’



PABOYAS [TIPOTPAMMA
(ID 1124859)

y4e0HOro npegMera « BeposiTHOCTb M CTaTUCTUKA. YTI/Ty0/IEeHHBIA YPOBEHb»

st ooyvarommxcst 10-11 kymaccoB



INOACHUTEJIBHAS 3AIINCKA

YuebHblit Kypc «BeposiTHOCTb ¥ CcTaTuCTMKa» YIJyOJEHHOTO YPOBHS — SIBJISIETCS
MPOJIOJKEHMEM M Pa3BUTHEM OJHOMMEHHOI'O yUueGHOTO Kypca yIJIyOJIEHHOTO YPOBHSI HA YPOBHE
cpemHero o6iero o6pasoBaHus. YUeOHbI KypC TIpegHasHaueH g GOPMUPOBAHMS Y
00YYaIOIIMXCSI CTAaTUCTUUECKON KYJIbTYPbl M TIOHMMAHMSI POJIM TEOPUM BEPOSITHOCTEN Kak
MaTeMaTUUYEeCKOTO MHCTPYMEHTA JJIs1 U3YUYEHMsI CTyYalfHbIX COOBITHI, BEJIMYMH U TTpo1eccoB. [Tpu
M3yYeHMM Kypca OOOraiiaroTCs MpeAcTaBIeHus] OOYyJalolMXCsl O MEeTOAAX WMCCAeIOBaHMSs
M3MEHUYMBOTO MUpPA, PA3BUBAETCS TOHMMAaHME 3HAYMMOCTM ¥ OOIIHOCTM MaTeMaTUUYeCKUX
METOJIOB TO3HAHMSI KakK HEeOThbeMJIEMOV YacT¥ COBPEMEHHOTO eCTeCTBEHHO-HAay4YHOTO
MMPOBO33PEHMSI.

CopepskaHme yuyeGHOTO Kypca HAaMpaBJIeHO Ha 3aKpeIvieHMe 3HAHWUM, MMOJTYYEHHBIX IpU
M3YyUYeHMM Kypca Ha ypOBHE OCHOBHOI'O 0O0IIero 06pa3oBaHusl, M Ha pasBUTHE MPEACTaBIEHUN O
CJTyYaifHbIX BEJIMUMHAX Y B3aMMOCBSI3SIX MEXAY HMMM Ha BasKHBIX IPUMEpPaX, CIOKEThl KOTOPBIX
MMOYEPITHYTHI 3 OKPY’KAIOIIEro Mmmpa. B pesysibraTe y 06ydarommxcs JO/DKHO ChopMupoBaThCs
MpeAcTaBlieHre O Haubosiee YIOTPEOUTENbHBIX M OOIIMX MaTeMaTUUeCKUX MOMEJSX,
UCIIOIb3YEMbBIX [IJIT  ONMCAHUSI aHTPOIIOMETPUYECKMX WU  JAeMorpabuyeckKux BeJIVYMH,
MOTPELIHOCTeNl B pasjMuHble poJa U3MEpPEeHMSIX, IJIUTEJbHOCTM 6e30TKasHOM paboThI
TEeXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI ¥ ITPOLIECCOB B OOIIIECTBE. Y YeOHBIN
KypC sBjisieTcsl 6a3oii IJIT OCBOEHMSI BEPOSITHOCTHO-CTATMCTUUECKMX METOJOB, HEOOXOOMMBbIX
CHenMaauCcTaM He TOJIbKO WH)XEHEPHbIX CIeNMaJIbHOCTEN, HO TakKXKe COIMAJIbHBIX U
TICUXOJIOTUYECKUX, ITOCKOJIbKY COBpPEMEHHbIe OOIIeCTBEHHbIE HAyKM B 3HAUMTEIHLHOM Mepe
MCITOJIb3YIOT alapaT aHam3a 60JbIX JaHHbIX. LleHTpambHyI0 YacTh yueOHOro Kypca 3aHMMaeT
obCcykaeHre 3aKoHa OOJbIIMX uKucesl - (YHIaMEHTaJIbHOTO 3aKOHA MPUPOIbI, VMEIOIIETO
MaTeMaTUYeCcKyo hopMaM3aImio.

B cooTBercTBMM C yKasaHHBIMM LIEJIIMM B CTPYKType yuyebHOro Kypca «BeposiTHOCTBH n
CTaTUCTMKa» Ha YIyOJEHHOM YpOBHE BbIIEJIEHbI OCHOBHBIE COJEpsKaTe/ibHble JIMHUMA:
«CyuartHble COOBITHS ¥ BEPOSATHOCTM» U «CiTydyaliHble BEJIMUMHBI Y 3aKOH OOJIBIIINX YMCEIT».

[ToMMMO OCHOBHBIX JIMHMIA B YUEOHBIV KYyPC BKJIIOUEHBI 3JIeMEHThI TeOpUY rpadoB U TEOPUN
MHOEeCTB, He0OXOIMMbI€e JJISI TIOJTHOLIEHHOTO OCBOEHMSI MaTepuaia JaHHOTO YYeOHOTo Kypca U
CMESKHBIX MaTeMaTUUYECKUX YUeOHbIX KYPCOB.

Copepskanme yyHumM «CJTydyaifHble COOBITMST M BEpPOSTHOCTU» CJIYSKUT OCHOBOW ISt
dbopmupoBaHus MpeACTaBIEHNUH O pacipeesieHM BepOSITHOCTEN MEKAY 3HAUEHUSIMM CITYYalTHbIX
BeJIMUMH. BaskHYIO 4acTb B 3TOM copepyKaTeIbHOM JIMHUY 3aHMMAaeT U3yUeHe TeOMEeTPUYECKOTO
¥ OMHOMMAJIBLHOTO pacIpelesieHni M 3HAKOMCTBO C WX HENpepbIBHBIMM aHAJOTaMM —
MMOKa3aTeJIbHbIM M HOPMaJIbHBIM pacIpe/esIEHUSIMIA.

Tembl, CBsI3aHHbIE C HEMPEPbIBHBIMM CAYYAMHBIMU BeIMUMHAMU U DPaclpenesieHUs MM,
aKIEeHTUPYIOT BHMMaHME OOYYaloIMXCS Ha OMMCAaHMM U U3YYEHUM CIyYaiiHbIX SIBJIEHUN C
MTOMOIIbIO HemNpepbIBHbIX (QYHKIMIA. (OCHOBHOE BHMMAaHME VIEJSeTCS I10Ka3aTeJIbHOMY W
HOPMaJIbHOMY pacIipefieJIeHUSIM.

B yuebHOM Kypce mpemycMaTpMBaeTCsl O3HAKOMUTEJbHOE W3YueHMe CBSI3U MeXAY
CJTyYaifHbIMM BEJIMYMHAMM U OITMCAHMeE STOM CBSI3Y C ITIOMOIIbIO0 KO3(hdUIMeHTa KOPPETSIIUA U €T0
BBIOOPOYHOTO aHajora. OTM 3JIEMEHTbl COJepsKaHMsl PasBUBAIOT TeMy «JluarpaMmbr
pacceMBaHMUsI», U3YUYEHHYIO Ha YPOBHE OCHOBHOTI'O 00111ero 06pa3oBaHysl, U BO MHOTOM OTIMPAIOTCS
Ha CBeJIeHMs U3 KypCOB aJire6pbl ¥ TeOMeTpUMN.



Eumié onmH a/1eMeHT copepskaHus, KOTOPBIN MpeaiaraeTcsl Ha 03HaKOMUTETbHOM YPOBHE —
MOCIeIOBATEIbHOCTD CTYyYaiiHbIX HE3aBMCUMMbBIX COOBITUM, HACTYIAIOIIMX B €AVHUILY BPEMEHN.
OsHakoMJIeHME C pacIpelesieHMeM BepOSTHOCTEH KOJIMYEeCTBA TaKUX COOBITUII HOCUT
PasBUBAIOLLIMIA XapaKTeP U SBJSIETCSI aKTyaJIbHBIM JJIS1 OYIYIIMX aOUTYyPUEHTOB, MOCTYAIOIINX
Ha Yy4YeOHble CIEeNUaJIbHOCTM, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMM, IICUXOJIOTUENA U
yIIpaBJIEHVEM.

Ha usyuenne yvye6HOro Kypca «BeposSITHOCTh M CTaTUCTMKa» Ha YTryOJIEHHOM ypOBHE
otBoautcs 68 yacos: B 10 kiacce - 34 yaca (1 yac B Hegeno), B 11 kmacce - 34 yaca (1 yac B
Hezeso).



COJEP>XAHHWE OBYYEHMUS
10 KJIACC

I'pad, cBsasubiii rpad, mytu B rpade: umkisl u menu. CremneHdb (BaJIeHTHOCTDb) BEPIIMHBI.
I'padsl Ha mmockocTH. [epeBbs.

Criy4daiiHble 9KCIepuMeHThbI (OTbIThI) U CAydYaiHble COOBITMS. DJIeMEHTAapHble COOBITHS
(ucxoppl). BeposaTHOCTb CiTyyatHOTO COOBITMSI. BiM30CTh YacTOTBI M BEPOSITHOCTM COOBITHUIA.
Ciry4JaiiHble OTBIThI C PABHOBO3MOXKHBIMM 37IEMEHTaPHBIMM COOBITUSIMMA.

Onepauny Haf, COOBITUSIMU: IlepecedeHyue, OoObeauHEeHMe, MPOTUBOIIOJIOKHbIE COOBITHS.
Huarpammbl Divtepa. DopmMyria CJI05KeHMST BEPOSITHOCTEN.

YcnoBHast BEPOSTHOCTb. Y MHOXKEHME BEPOSTHOCTEN. [lepeBo CJIy4aitHOTO SKCIEePUMEHTA.
®dopmyiia nosHoM BepossTHOCTU. Popmyiia baiteca. HesaBucumble COOBITHSI.

BuHapHbIN CJTy4aiHblil ONBIT (MCIIBITAHME), YCIeX U Heyaada. He3aBucuMble UCIIbITaHMS.
Cepust He3aBUCUMbBIX MCIBITAaHMII IO MepBoro ycriexa. [lepectraHoBku u dakTopuan. Ymciao
couetanuit. Tpeyroapauk ITackans. @opmyna 6uHoma HeioToHa.

Cepuss HesaBUCMMBbIX ucnblTauuit bepuyim. CirydaiiHbIA  BbIOOpP M3 KOHEYHON
COBOKYTTHOCTH.

CinyuatHasgs BesmmumHa. Pacrmpepenenue BeposiTHOcTen. [lvarpamMma pacripenesieHusl.
Onepauyyu Hag cIyyaHbIMM BenuuuMHaMy. buHapHas ciyuaiHas BenuuyuHa. [IpumMepsl
pacripeziesieHi4, B TOM YlCJIe TeOMeTpuueckoe M 61 HOMMaIbHOE.

11 KJIACC

CoBMmecTHOe pacmpefesieHMe [OBYX CIAy4auHbIX BeauunuH. HesaBucumble cityvaiiHbie
BEJIMUMHBI.

MaremaTuueckoe OXuAaHMe CJIydyalHOVW BeauuuHbl (pacripenesnieHus). IIpumepsl
MIpYMEHEHMSI MaTEMaTUUECKOTO OKUIaHMs (CTpaxoBaHue, joTepes ). MaremaTuuecKkoe OXXugaHue
O6MHApHOM CTy4YaifHOM BeJIMUYMHBI. MaremaTuueckoe OKMIaHMEe CYMMbl CIyYalHBbIX BeJIMUMH.
MaremaTinueckoe OKuIaH1e TeOMeTPUUYECKOro ¥ OMHOMMAILHOTO pacipeieieHN!.

Iucriepcust ¥ CTaHOAPTHOE OTKJIOHEHME CJyYaifHOM BeJMYMHBI (pacrpemesieHus).
Huicriepcust 6GMHApHOM CyYaliHOM BeJIMUMHBI. MaTemarudeckoe OXXUAAHME IPOU3BENEeHUST U
OUCTIEPCUST CYMMbI HE3aBUCUMMBbIX CJIyYallHbIX BeJIMUMH. [ucrepcust U cTaHgapTHOEe OTKJIOHEHUe
O6MHOMMAIBHOTO pacmnpeneneHus. ucnepcus M cTaHZApTHOE OTKJIOHEHVE TeOMeTPUYEeCKOro
pacripefieseHus.

HepaBencrtBo YebbiéBa. Teopema YebsnmieéBa. Teopema Bepuysmum. 3akoH 6ObIIMX
yycesn. BbpIOOPOUHBIM MeTOH ucciemoBaHuil. Bpibopounble XapakTepuctukyu. OlleHuBaHMe
BEPOSITHOCTU COOBITHSI TI0 BHIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTENIINX TUIIOTE3 C ITOMOIIBIO
M3YYEHHBIX pacIipeaeeHnii.

HenpepbiBHbIe cityuaiiHble BeauuuHbl. [Ipumepbl. DYHKIMS IJIOTHOCTM BEPOSTHOCTU
pacripeneneHus. PaBHOMepHOe pacripefiejieHe M €ero CBOMCTBA. 3ajauy, MPUBOJSIINE K
MOKa3aTeJIbHOMY pacripefie/ieHnto. 3afauu, TMPUBOISIIME K HOPMaJbHOMY paclpeesieHuIo.
OYHKIUST TUIOTHOCTM BEPOSTHOCTY IIOKA3aTeJIbHOTO pacrpeneneHus, QYHKIUS TUIOTHOCTU
BEPOSITHOCTY HOPMaJIbHOTO pacripenenenus. OyHKIMS TJIOTHOCTM M CBOMCTBA HOPMAaJIbHOTO
pacrpeziesieHus.

[TocnenoBaTeNbHOCTh OAMHOUHBIX HE3aBMCUMbBIX COOBITMI. 3ajau, IPUBOJMAILINME K
pacrnipenenenuto ITyaccona.



KoBapuanusa pnByx ciaydaitHbix BeumH. KoadduimeHT amHENHON KOppessiun.
CoBmecTHble HAOJIONEeHNST OBYX BeanunH. Beibopounblii KoadduimeHT koppensuun. Pasnmune
MEXIY JIMHEMHOM CBSI3bI0 M TMPUUYMHHO-CJENCTBEHHONM CBS3bl0. JIMHeNHas perpeccusi, MeTOf,
HaMMEHbIIIMX KBaPaTOB.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA YYEBHOT'O KYPCA
«BEPOSITHOCTb I CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA30OBAHUS

JIMYHOCTHBIE PE3VJIbTATbI

1) rpa’kgaHCKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTb  TIPaKIAHCKOM TMO3UIMM  OOYYaloIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O YjieHa POCCUIICKOrO OOIIeCTBa, MpeaCTaBJeHMe O MaTeMaTMUeCKMX OCHOBaX
(OYHKIMOHMPOBaHMS Pa3IMYHBIX CTPYKTYp, SIBJIEHMI, IIPOLEOyp TPakAaHCKOTO OOIIecTBa
(BbIOODBI, OMPOCHI M OPYroe), YMeHMe B3aMMOIENCTBOBATb C COLMAJbHBIMM MHCTUTYTAMM B
COOTBETCTBUM C X QYHKIMSIMU Y Ha3HAUEHMEM;

2) HaTPUOTUUECKOTO0 BOCIIMTAHMS:

c(hOpMMUPOBAHHOCTb POCCUICKOIN TPaKAAHCKON MIEHTUYHOCTY, YBAXKEHMS K TIPOILJIOMY U
HACTOSIIIEMY POCCUIICKOM MaTeMaTVKM, IIEHHOCTHOE OTHOIIEHME K JOCTVKEHMSIM POCCUMCKUX
MaTeMaTUKOB U POCCUIICKOM MaTeMaTMUeCKOM IIIKOJIbI, MCIIOJb30BaHME 3TUX HOCTVKEHUI B
IPYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMMUKI;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHMS:

OCO3HAHME  JTYXOBHBIX II€EHHOCTE  POCCMIICKOTO  Hapoma, CchOpPMUPOBAHHOCTh
HPaBCTBEHHOr'O CO3HAHMSI, STUUYECKOTO MOBEIEeHNs, CBSI3aHHOTO C MPaKTUYECKUM IIpMMeHeHMeM
OOCTVKEHUI HayKu U OesATeJIbHOCThIO YYEHOro, OCO3HAaHME JIMYHOTO BKJaZa B IOCTPOEHMe
YCTOMUYMBOTO OYIYIIEro;

4) 3CTeTMYECKOTr0 BOCIIMTAHUSA:

9CTeTUYECKOe OTHOILLIEH)E K MUPY, BKJIIOUast 3CTETUKY MaTeMaTUUYEeCKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3amay, pelleHui, pPacCy>KIeHul, BOCIPUMMYMBOCTb K MaTeMaTMUYECKMM acIleKTaM
Pa3JIMYHBIX BUIOB MCKYCCTBA;

5) dbusuueckoro BocIuTaHMS:

c(hOpMMUPOBAHHOCTH YMEHMSI IPUMEHSTh MaTeMaTUUYeCcKye 3HaHus B MHTepecax 3JI0pPOBOIO
1 6e3omacHOro ob6pasa >KM3HM, OTBETCTBEHHOE OTHOIIIEHME K CBOEMY 3I0pOBbIO (340pPOBOE
mMTaHue, c6aIaHCMPOBAHHbBIN PESKMM 3aHSTUIA M OTIbIXA, pery/spHas Gusmuueckas akTUBHOCTbD),
(busnyeckoe cOBepIIIEHCTBOBAHME ITPU 3aHSITUSIX CITIOPTUBHO-03I0POBUTEILHON IeSITETbHOCTDIO;

6) TPYZOBOr0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTU TPYAOJII00MS, MHTepeC K pasjnM4HbIM chepam
MpodheCCMOHAIbHON TeSITeTbHOCTM, CBSI3aHHBIM C MATEMAaTMKOM U €€ MPUJIOKEHUSIMU, YMEHME
CoBepIIaTh OCO3HAHHBIM BbBIOOpP Oymayileir mpodeccuu ¥ peaau3OBbIBaTb COOCTBEHHbIE
SKM3HEHHbIe IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTM4eckoMy OOpa3’oBaHMIO U
caMOOOPa30BaHMIO Ha MPOTSKEHUM BCEM SKU3HM, TOTOBHOCTb K aKTMBHOMY YYaCTUIO B PelleHun
MPaKTUUECKNUX 3a/Iau MaTeMaTUUeCKON HallpaBIeHHOCTH;

7) 3K0JIOTMYeCKOTr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTh  9KOJIOTMUYECKON KYJbTYpbl, IOHMMAaHME BJIMSIHUSI COLMAIbHO-
SKOHOMMYECKMX IIPOIIECCOB Ha COCTOSIHME TMPUPOAHOM U COLMAIbHOM Cpefibl, OCO3HaHMe
rJ106aJIbHOTO XapaKTepa 5KOJOTMYEeCKMX MpobJieM, OpMeHTalMs Ha IPYMeHeHe MaTeMaTUYeCKIX
3HAHMI [J1 pellleHns 3aa4 B 06JIaCTY OKPYSKaIOIIEeN Cpe/ibl, IVIAaHVMPOBAHME ITOCTYITKOB U OI[€HKU
MX BO3MOJXKHBIX ITOCJIEICTBUIA IJIs1 OKPY>KAIOILIEl Cpeibl;

8) HeHHOCTH HAayYHOT'0 MO3HAHUSA:



chOpPMMPOBAHHOCTb  MMPOBO33pPEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKM U OOIIECTBEHHONM MPaKTUKM, TTOHMMaHME MaTeMaTUYeCKOM HayKyu Kak cdepbl
YeJIOBEUYECKOI JIeSITeJTbHOCTM, STAllOB €€ PasBUTUSI M 3HAUMMOCTU JJISI Pa3BUTHUS LIVBUIIM3AIINANA,
OBJIaJIeHMe SI3bIKOM MAaTeMaTUKM ¥ MaTeMaTU4eCKOM KyJIbTypOl KaK CPeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBJISITh MIPOEKTHYIO U MCC/IENOBATEIbCKYIO AESITETbHOCTb MHONBUIYATBHO U
B rpymIe.

METAITIPEIMETHBIE PE3VYJIbTATbBI

ITosHaBaTe/TbHBbIE YHUBEPCATIbHBIE YUeOHbIE HeCTBUS

Ba3oBble jiornuecKue AeiCTBU:

BBISIBJISITH M XapaKTepU3OBaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTMYeCKuX OOBEKTOB,
MOHSITUIA, OTHOIIEHMI MEXOy TMOHSATUSIMU, (OPMYJIMPOBATh  OINpEAeeHUsT  OHSITHUI,
YCTaHABIMBATh CYIIECTBEHHbI IPU3HAK KIacCUUKALMY, OCHOBAHUSI IJiS OOOOILEeHUS U
CpaBHEHMSI, KpUTEPUM TIPOBOAVIMOTO aHa/IN3a;

BOCIIPMHMMATh, (HOPMY/IMpPOBaTh M IPeoOGpasoBbIBATh CYKIEHMS: YTBEpPAMUTEIbHbIE U
OTpuIlaTe/IbHbIe, eAVHUYHbIE, YaCTHbIE 1 00IIe, YCIOBHBIE;

BbISIBJIATbD MaTeMaTU4YeCKMe 3aKOHOMEPHOCTU, B3aMMOCBS3M M IIPOTUBOpPEUYMS B ¢)aKTaX,
JAaHHBbIX, Ha6IIIO,Z[eHI/IHX n YTBEPXKOECHUAX, npenJjaraTb Kpurepmmn OJIST BbISIBJICHUA
3aKOHOMEPHOCTEI 1 ITPOTUBOPEUMIL;

IeaTh BBIBOAbI C MCIIOJb30BaHMEM 3aKOHOB JIOTMKM, OEIYKTUMBHBIX UM WHIYKTUBHBIX
YMO3aK/IIOUeHN, YMO3aK/IIOUeHN 10 aHaJIOTHM;

IIPOBOAUTDb CaMOCTOSTE/IbHO JOKa3aTeJIbCTBA MaTeMaTMYeCKMX YTBep)}(ﬂeHI/II‘/JI (HpHMbIe n ot
MPOTMBHOTO), BBICTpaMBaThb AapryMeHTAalMiO, IPUBOAUTH TPUMEPBI ¥  KOHTPIIPUMEPHI,
060CHOBBIBATh COOCTBEHHbBIE CY3KAEHMSI 1 BHIBO/IBI;

BBIOMpATD CITOCOO pellleHnst yueGHOM 3amaun (CpaBHMBATh HECKOJIbKO BapMAHTOB PEIIeHMSI,
BbIOMpATh HanboJIee OAXOASIINIA C YYETOM CAaMOCTOSITEJIbHO BbIZEIEHHBIX KPUTEPUEB).

Ba3soBble ucciienoBaTeIbCKMe JeCTBUS:

MCII0JIb30BaTh BOIMPOCHI KAaK MCC/IeOBATE/IbCKIIT MHCTPYMEHT TO3HaHMs, GopMYJIMpOBaTh
BONPOCHI, (GUKCUPYIOIIME TPOTUBOpeuUne, MpobJeMy, YCTaHAaBJIMBAaTh MCKOMOE U JaHHOe,
(dbopMupoBaTh runoTe3y, apryMeHTMPOBATh CBOKO TO3UIINIO, MHEHUE;

MPOBOAMTb  CAMOCTOSITEJIbHO — CIUIAHMPOBAHHBIN  9KCIIEPUMEHT, MCC/IeIoBaHME TIO
YCTaHOBJIEHUIO OCOGEHHOCTE)i MaTeMaTUUeCcKOro OObeKTa, SIBJIEHWS, IPOIeCCa, BbISIBJIEHUIO
3aBUCUMOCTEN MEKIY OObeKTaMM, IBJIECHUSIMM, ITPOIIeCCaMU;

CaMOCTOSITENTbHO (hOPMYIMPOBaTh 0GOOIIEHNS ¥ BHIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJTIOIeH ST, CCIIeOBaHMs, OIleHUBATh JOCTOBEPHOCTh MOJIyYeHHBbIX Pe3yJIbTaTOB, BbIBOAOB U
00001LIeHNI;

MPOrHO3MPOBATh BO3MOKHOE PasBUTHME TPOIECCa, @ TAKKE BbIIBUTATh MPEATIONOKEHUS O
€ro Pa3sBUTUY B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ nuadopmanmeir:

BBISIBJIATb AebULIMThI MHPOPMaLMM, TaHHbIX, HEOOXOAMMBbIX IJISI OTBETA Ha BOMPOC U IJIS
pelleHus 3a4a4un;

BbIOMpaTh MH(OpPMAIMIO U3 MCTOYHMKOB  PasjMYHbIX TUIIOB, aHAJIU3MPOBATh,
CUCTEMATU3MPOBATh ¥ MHTEPIPETMPOBATh MHGPOPMALIMIO Ppas3IMYHBIX BUIOB U  (Hopm
MpeCTaB/IeHNS,;



CTPYKTYPMPOBaTh MH(MOPMAIIO, IPEICTABIISATh €€ B pa3IMUHbIX (GOpPMax, UJTIOCTPUPOBATD
rpadmuecKu;

OIlEHMBATh HANEKHOCTb MHMOpMAIMM TO CaMOCTOSITEIbHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIE YHUBEPCATbHbIE YUe€OHbIE AE/ICTBUS

Oo61enne:

BOCIIPMHMMATh U (OPMYJIMPOBATb CYKAEHMS B COOTBETCTBMM C YCJIOBUSIMM U LIEJIIMU
00I11IeHMsI, SICHO, TOYHO, I'PAMOTHO BbIpa’kaTb CBOIO TOYKY 3PEHMSI B YCTHBIX M TMCbMEHHBIX
TEeKCTaX, JaBaTb IIOACHEHMSI I10 XO4Y pellIeHMs 3aaaun, KOMMEHTUPOBATDb HOJ'Iy‘IGHHbII?I pe3yanaT;

B Xofe OOCYXIeHMsI 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOM TeMbl, IMPOOJIEMBI,
peraeMoy 3aJauy, BbICKA3bIBaTh MM, HalleJIeHHbIe Ha ITOMCK peIeHMs, COIOCTaBJIATh CBOU
CYKIIEHUSI C CY>KOEHMSIMU APYTMX YUaCTHUKOB AMAajora, OOHapy>KUBaThb pasjiMuiie U CXOICTBO
MO3UIINIA, B KOPPEKTHOM hopMe (popMyIMpoBaTh pa3HOIJIACKS, CBOM BO3paskeHMSI;

NpeacCTaB/IATb pPE3YyJ/IbTaTbl pPELI€eHMA 3aaaul, 3KCIIEpMMEHTa, MCCIeaqOoBaHMA, ITPOEKTa,
CaMOCTOSITEJIbHO BbIOMpPATh (OpMaT BHICTYIUIEHMS C YUETOM 3a/1a4 ITPe3eHTalyy ¥ 0COOEHHOCTeNn
ayAUTOPUMN.

PerynsaTuBHBIE YHUBEpCA/TbHbIE YU€OHbIE IeICTBUS

Camoopranmusanms:

COCTaBJIATh IUIAH, QJTOPUTM peIleHus] 3aJauy, BbIOMPAThb CIIOCOO pelIeHus C YYETOM
MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTMPOBATb M KOPPEKTMPOBATb
BapMAHTHI PELIeHNN C YYETOM HOBOM MHMOpMaIyn.

CaMOKOHTPO/Ib, 3MOIIOHA/IbHbI UHTE/VIEKT:

BJIaZIETh HaBbIKaMM MTO3HABATEJIbHOM peduieKCuM KaK OCO3HAHMS COBEpPIIIAeMbIX IeiiCTBUN
M MBICUTEbHBIX TIPOLIECCOB, MX pPe3yJbTaTOB, BJIAJIETh CIIOCOOAMM CaMOIPOBEPKMN,
CaMOKOHTPOJISI TIpOIecca 1 pe3yJibTaTa pellieHus MaTeMaTUIYeCKON 3a/1a4m;

MpeIBUAETh TPYOHOCTY, KOTOpPble MOTYT BO3HMKHYTbH IpU peIIeHUM 3amauy, BHOCUTh
KOPPEKTUBBI B JIeSITEJIbHOCTb HA OCHOBE HOBBIX OOCTOSITEJIbCTB, JAHHbIX, HAIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTE;

OIIEHMBAThb COOTBETCTBME PE3YJIbTaTa LU U YCJIOBUSIM, OOBSICHATh TTPUYMHBI TOCTVKEHNS
MM  HEOOCTVDKEHUSI Ppe3yjbTaTOB eATEeJbHOCTY, HaxXOOUTb OIMOKY, [OaBaThb OIEHKY
MPUOGPETEHHOMY OITBITY.

CoBMecTHasI AesSITeIbHOCTh:

MMOHMMAaTb ¥ MCIOJIb30BaTh MPEMMYIECTBA KOMaHIHON M VMHAVMBUIYAJIbHON PabOThI P
pelieHny yuyeOHBbIX 3aJay, IPUHUMATh I1ieJib COBMECTHOM JesITeJTbHOCTY, TUIaHMPOBAaTh
OpraHu3aluio COBMECTHOM paboThl, paclpenessiTb BUIbI pabOT, JOroBapuBaThCsl, OOCYXAAThb
TIPOIIECC U pe3yJibTaT paboThbl, 0606IIATE MHEHMST HECKOIbKIX JIIOMIEN;

y4aCTBOBaTb B I'PYMIOBBIX (opMax paboThl (0OCYsKmeHMs, OOMeH MHEHMI, «MO3TOBbIE
IIITYPMbI» Y MHbIE), BHITTOJHATH CBOIO YaCTh PAaOOThI 1 KOOPAMHUPOBATH CBOY NEMCTBUS C APYTUMMU
yjeHaMM KOMaHIbl, OlIeHMBAaTh KaueCTBO CBOEro BKJaZa B OOIIMI MPOLYKT MO KPUTEPUSIM,
chopMyIMPOBAaHHBIM YUAaCTHUKAMM B3aMOZIEMCTBUS.

IMPEIMETHDBIE PE3VYJIbTATbI

K xonmy 10 K/racca o6y4aroIImiiCs HayIUTCST:



CBOOOIHO OIEepMpoBaTh MOHIATUSIMM: Tpad, Mmaockui rpad, cBs3HbIN rpad, myTh B Tpade,
1Ielb, IIVKJI, A€PEBO, CTEIIeHb BEPIIMHbI, JEPEBO CITYUaMHOTO SKCIIEPUMEHTA;

CBOOOJHO OIepMpoBaThb MOHITUSIMU: CAyYalHbIM OKCIIEPMMEHT (OIbIT), CJIy4aitHOe
coObITHE, 3JIEMEHTApHOE CydyaHOe COObITME (37IeMEHTApHbI MCXOM) CIyYaiiHOTO OIIbITa,
HaxXOJUTb BEPOSITHOCTY COOBITHII B OIBITAX C PABHOBO3MOSKHBIMM 3JIEMEHTApHBIMM COOBITUSIMIA;

HaXoOUTb U (POPMYIMPOBATh COOBITHMS: IepecedyeHue, oObeaVHEeHMe TAHHBIX COOBITUIA,
CcOObITME, MPOTUBOIOJIOKHOE AAHHOMY, MCIIOJb30BaTh OMarpaMMbl OWjepa, KOOPAMHATHYIO
NpsIMYIO [IJIS  pellleHMs] 3ajau, I10Jb30BaTbCsl (OPMYJION CJIOKEHUSI BEPOSTHOCTEN [IJISI
BEPOSITHOCTEMN IBYX U TPeX CIyYaliHbIX COOBITHIA;

OnepupoBaTh IOHSITUSIMM:  YCJIOBHAsI BEPOSITHOCTb, YMHOKEHME BepOSITHOCTEN,
He3aBMCUMbIe COOBITHSI, TEPEBO CYYANHOTO SKCIEPUMEHTA, HaXOAUTb BEPOSITHOCTY COOBITUN C
MOMOIIIbIO MPaBWIa YMHOKEHMsI, JepeBa CJIyUYaifHOTO OIbITa, MCIIOIb30BaTh GOPMYJTY IMOJHOM
BeposiITHOCTH, opmysy Baieca mpu pellileHuu 3amad, ONpenesisiTb He3aBUCUMOCTb COOBITUIA TIO
dbopmyie 1 MO opraHM3auNM CIYYafHOTO SKCIIEPUMEHTA;

MIPUMEHSITb M3yYeHHble KOMOMHATOpHbIE (GOPMYJIbI [IJIT IepeuncjaeHus] 3JIeEMEHTOB
MHOKECTB, 3JIEMEHTApPHBIX COOBITMIA CJIYYalfHOTO OIbITA, peIIeHNus 3aJady [0 Teopun
BEPOSITHOCTEN;

CBOOOIHO OIEepMpoBaTh MOHITUSIMU: OMHAPHBINM CYYalHbIN OMbBIT (MCIBITAHNUE), YCIIEX U
HeyJaya, He3aBMCHUMbIE VCITBITAHUS, CEPUSI MCIIBITAHWUM, HAXOOUTh BEPOSITHOCTM COOBITUI: B
CcepuM UCIbITAaHUI IO TIEPBOro ycrexa, B CepuM UCIbITaHu BepHyJIn, B OmbITe, CBSI3aHHOM CO
CTy4aliHbIM BBIOOPOM 13 KOHEUHOJ COBOKYITHOCTH;

CBOOOIHO OTEPUPOBATh MOHSATUSIMM: CTyYaliHasT BeJIMUYMHA, pacpeiesieHe BepOsITHOCTEN,
ouMarpaMmMa pacripefesieHus, 6uHapHas CaydaiHasi BeIM4YyHa, reoMeTpuueckoe, 6MHOMMATIbHOE
pacrpeeeHue.

K xoniry 11 Kacca o6y4aronmiics HayInTCs:

OnepupoBaTh TOHATUSIMM: COBMECTHOE paclipefieJieHNe MOBYX CIyYaiiHbIX BEJIVYMH,
MCITOJIb30BaTh TabJIMITy COBMECTHOTO pacIpeesieHus IBYX CyYaliHbIX BEeJIMYMH IJIS1 BbIIEIEHUS
pacrpeeneHust KaskI0M BeJIMUYMHbI, OTIpeeIeHNsT He3aBUCUMOCTY CJTyYaiHbIX BEeJIMYNH;

CBOOOIHO OMEPUPOBATH IMOHSITMEM MAaTEMATUYECKOTO OKMUIAHUS CIIYYaTHOM BEJIMUMHBI
(pacmpenesieHus1), MPUMEHSITb CBOMCTBA MAaTeMaTMUYECKOTO OXMIAHMSI TIPU peIleHur 3amad,
BBIUMCJISITh MaTEMaTUYECKOe OKMUIaHe OMHOMMAIbLHOTO ¥ TeOMETPUYECKOTO pacIipeeeHnii;

CBOOOIHO OIEPUPOBATh TMOHATUSIMU: OUCIIEPCHUSI, CTAHAAPTHOE OTKJIOHEHME CITyJaitHOM
BEJIMUMHBI, TPUMEHSITh CBOVCTBA AUCIEPCUM CYYaHOM BeJMYMHBI (pacipeneseHus) Ipu
pelieHn 3amadv, BBIYMCISTb OUCIEPCUIO M CTAaHAAPTHOE OTKJIOHEHME T'e€OMETPUUYECKOTO U
GMHOMMAJIBHOTO pacIpeneeHnit;

BBIYMCJIATh BbIOOPOUYHBbIE XapaKTEPUCTMKM IO [aHHOW BBIOOpPKE ¥  OlLIEHMBATh
XapaKTepPUCTUKY TeHepaTbHOM COBOKYITHOCTM J[JAHHBIX IO BBIOOPOYHBIM XapaKTepPUCTUKAM.
OneHnBaTh BEPOSITHOCTM COOBITUI M TIPOBEPSITH IPOCTENMIINE CTaTUCTUUECKME TUIOTE3bI,
MTOJIb3YSICh M3YUYEHHBIMY PaCIpeIieIeHUSIMMA.



TEMATHUYECKOE ITJTAHUPOBAHUE
10 KJIACC

KonnuecTBo uacos DJIEKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposBbie)
Ne /it Kourponbubie IIpakTuueckue
MPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
paboThI padoThI -
1 OneMeHTBI Teopuu rpadoB 3
9 Ciy4daiiHble OITBITBI, CJTyYaifHble COOBITHUS U 3
BEPOSITHOCTY COOBITUI
Omnepauny HaJ MHOKECTBAMU U
3 cobbrtusivu. CrioxkeHne ¥ yMHOKeHMe s
BEpOSITHOCTEI. Y CJIOBHASI BEPOSITHOCTb.
HesaBucumbie coObITHS
4 DJiIeMeHTbl KOMOVHATOPUKHA 4 1
Cepun nocyjenoBaTeIbHbIX UCIBITAHUIA.
5 Ucnbrranus bepuymm. CirydaiiHbiii BBIGOD 5
13 KOHEYHOM COBOKYITHOCTU
6 CnyJaiiHble BEeJIMUMHBI Y PacIipeesIeHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 0




11 KJIACC

KoanuecTBO uacos DJ/IeKTPOHHbIE
HaumenoBaHue pa3saeyioB U TeM (umdposbie)
Ne /it Kourponbubie IIpakTuueckue
MPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
paboThI padoThI
pecypchbl
1 3aKOH GOJIBIINX YMCEeT 5

2 DJieMeHTbl MaTeMaTNYeCKOM CTaTUCTUKU

HemnpepbiBHbBIE CITyuyaliHble BEJIMYNHBI
3 (pacripenesienus), ToKa3aTeabHOE U 4
HOPMaJIbHOE pacrpeeneHnst

Pacrnipenmenenne ITyaccona 2
5 CBs13b MeXIY CJIyYaliHbIMM BeJIMUMHAMMU 6
O606111eHMe U cucTeMaTH3alMs 3SHaHU 11 1

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




YYEBHO-METOINYECKOE OBECIIEYHEHUE OBPA3OBATEJIbHOT' O ITPOLHECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIbI IJ151 YYEHUKA

BepostHoctb u cratuctuka 10, E.A. Byaumosuu,B.A. Bybrue

METOIUYECKHWE MATEPHAIJIbI IJI51 YUUTEJISA

N PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET



