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HOACHUTEJBHASA 3AIINCKA

Kypc «Anrebpa um Hauanma MaTeMaTH4eCKOTO aHAIM3a» SIBISETCA OJHMM U3 Haumboiee
3HaYMMbIX B MpPOrpamMMe CTaplieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOEeCIeYHBacT
MHCTPYMEHTAIIbHYIO 0a3y /sl U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBI,
dopmHpyeT Jorudeckoe M aOCTPAaKTHOE MBILIUIEHHE YYaIMXCSl HAa YpOBHE, HEOOXOAUMOM JUis
OCBOCHHS KypcOB MH(OPMATHUKH, OOLIECTBO3HAHMS, MCTOPHM, CIOBECHOCTH. B pamkax IaHHOTO
Kypca ydamuecs OBJIAJEBAalOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpasd
dhopmyIupyeT CBOM JOCTHXKCHHS B MaTeMaTH4YecKon (opme.

Kypc anreOpsl n Havaia MaTeMaTHMYECKOrO aHalIM3a 3aKjaJblBa€T OCHOBY JUIS YCIIELIHOI'O
OBJIA/ICHUS 3aKOHAMH (PU3UKHU, XUMHUH, OMOJIOTHH, TOHUMAHHsI OCHOBHBIX TEHJICHIIMI 3KOHOMUKHU U
OOIIIECTBEHHOM JKM3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOJB30BaTh MX B IIOBCEAHEBHOM JKM3HM. B TOXe Bpems OBIaacHHE
aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMH MaTeMaTHMYECKUMHM KOHCTPYKLMSIMU DPa3BUBAE€T yMEHUE
HAXO/UTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTHHHOCTH YTBEPKACHHUS, HCIIOJIb30BaTh 0000IIECHIE
M KOHKPETH3aLHWIo, a0CTparupoBaHHE M AaHAJOTHIO, (OPMHPYET KpEaTHMBHOE U KPUTHUECKOE
MbllUIeHHE. B xone u3yueHust anreOpbl M Hadyal MaTeMaTHYECKOro aHaliu3a B CTaplleil IIkose
y4Yaluecs: MOJy4aroT HOBBIM ONBIT PEIIECHUS NMPUKIANHBIX 33134, CAMOCTOSITEIILHOTO MOCTPOCHHUS
MaTEMaTHYECKUX MOJENEH pEaJbHBIX CHUTyalluii M HWHTEpIpEeTalMM IOJIyYEHHBIX pELICHU,
3HAKOMSTCS C IPUMEpaMU MaTeMaTHYE€CKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMaTUYECKUMHU OTKPBITUSMU U X aBTOPaMH.

Kypc o0nagaer 3HauMTENbHBIM BOCIIUTATENbHBIM MOTEHIIMAJIOM, KOTOPBIM pealn3yercs Kak
yepe3 y4eOHBId MaTepHall, CioCOOCTBYIOIIUK (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK U
yepe3 crneuuduky y4deOHOH MeATeNbHOCTH, TpeOyromeld CcaMOCTOATENIbHOCTH, aKKypaTHOCTH,
IIPOJOJDKUTEIBHON KOHIEHTPALM BHUMAHUS M OTBETCTBEHHOCTH 34 IIOJy4YEHHBIA PE3YyIIbTAT.

B ocHoBe Meroauku oO0ydeHus ainreOpe M HayajJaM MaTeMAaTUYECKOro aHajau3a JISKUT
JesITeIbHOCTHBIN MPUHLIUI 00Y4EHUSI.

CrpykTypa Kypca «Anrebpa W Hayalla MaTeMaTHYECKOrO aHAJIM3a» BKJIIOYAET CIEIyIOIue
COJIEpPKATEIbHO-METOJUUeCKUe JIMHUU: «Yucna M BbIUMCIECHUA», «DYHKUUU U TpapuKuy,
«YpaBHEHHS U HepaBeHCTBa», «Hadana maTemarndeckoro ananusa», «MHoxecTBa n joruka». Bee
OCHOBHBIE COJIEP’KAaTEIbHO-METOAMYECKHIE TMHUN U3YyYaloTCs Ha IPOTSDKEHUH BYX JIET 00y4eHus B
CTaplIel IIKOJIE, ECTECTBEHHO AOIOJIHSASA IPYT APYyra U MOCTENEHHO HACBIAsCh HOBBIMU TEMaMU U
pasaenamu. JlaHHBIN Kypc SIBISIETCS MHTEIPAaTHUBHBIM, IOCKOIBKY OOBbEIUHSET B ceOe colepiKaHHue
HECKOJIbKUX MAaTeMAaTUYECKUX IUCLMIUIMH: aiaredpa, TPUTOHOMETPHs, MaTeMaTHUYECKUIl aHanus,
Teopust MHoxkecTB M JAp. Ilo Mepe Toro kak ywammecss OBJIaAEBaOT BCE Ooyiee HIMPOKUM
MaTeMaTHYECKUM arfIapaToM, Y HUX IOCJIEI0BaTeIbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYIO MOJIEb PEAIbHOM CUTyalluH, IPUMEHATh 3HAHUS, [TOJIyY€HHBIE B Kypce
«Anrebpa M  Hayajga MaTeMAaTU4YEeCKOrO  aHaiuu3a», s  PEIlIEHUs  CaMOCTOSITEIbHO
c(OpMyIHPOBaHHOW MaTEMaTHUECKON 3aJjauu, a 3aT€M UHTEPIIPETUPOBATH MTOJIyUYCHHBIH pe3yibTar.

ConepxaTtenbHO-MeToAnYecKas JUHUSA «Huclia ¥ BBIYUCICHUS» 3aBeplIaeT GOpMHUpPOBAHUE
HAaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YHCE, KOTOPOe OBLJIO HAYaTo B OCHOBHOH IIkoisie. B
cTapiledl IKoje oco0oe BHUMaHME Yyrensercs (OPMUPOBAHUIO TNPOUYHBIX BBIYMCIMTEIbHBIX
HaBBIKOB, BKJIIOYAIOLINX B €05 MCIOIb30BAHNE PA3INYHBIX ()OPM 3aIMCU ACHCTBUTEIBLHOIO YHCIIA,
YMEHHME DPALMOHAIBHO BBINOJIHATH JAECUCTBUSA C HUMH, JEJIaTh NPUKHUJIKY, OLICHUBATh PE3YJbTaT.
OOyuaromnyecss IMOJIy4alOT HABBIKM NPUONMKEHHBIX BBIYUCICHUH, BBIOJHEHUS JEHCTBHU ¢



YHCIaMH, 3allUCaHHBIMM B CTaHAAPTHOM (opMe, HCHOIb30BaHMA MAaTEMATUYECKMX KOHCTaHT,
OLICHUBAHMUSI YMCIIOBBIX BBIPAXKEHUH.

Jluanusa «YpaBHEHUS M HEPABEHCTBA» pEAIM3YeTCsl Ha MPOTSHKEHHHM BCEro OOy4eHHus B
CTapuied INKOJE, IOCKONBbKY B KaXJOM pasfelle IpOorpaMMbl IIPEIyCMOTPEHO pEIIEHUE
COOTBETCTBYIOIIMX 3aaady. OOydarolyecs OBJAJAEBAIOT PA3IMYHBIMU METOJAMH PELICHUs LEJbIX,
palMoOHANBHBIX, WPPAIMOHATIBHBIX, MOKA3aTEIbHBIX, JOTAapU(PMUYECKHX M TPUTOHOMETPHUECKUX
YpaBHEHMH, HEPABEHCTB M MX cucTeM. [lonydeHHblE yMEHHS HCIIONIB3YIOTCS MPU HCCIIEIOBAHUU
GyHKIMH € MOMOUIbIO IPOM3BOAHOM, pEIIEHHM NPUKIAJHBIX 3ajad M 3a7ad Ha HaXOXKICHHE
HauOOJIBIIMX M HAaUMEHbIIUX 3HAa4eHUH (QyHKuMu. JlaHHas conxeprkaTelbHasl JIMHMS BKJIIOYAEeT B
ce0st Takke (OPMHPOBAHNE YMEHHH BBIIMOIHATH PAacuéTsl MO (GopMysnaM, MpeoOpa3oBaHusl LEIbIX,
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TaKXKe BBIPAXKCHUI,
COZepKalIUX CTeNeHu U Jjorapudmsl. biarogaps usydeHuro anreOpanyeckoro MaTepuana
IPOUCXOIUT AaJbHEWIee pa3BUTHE AITOPUTMUYECKOIO U aOCTPAKTHOI'O MBINUIEHUS Ydalluxcs,
bopMHpYIOTCS HAaBBIKM JIEAYKTUBHBIX pacCyKICHHUH, pabOTBl € CHMBOJIBHBIMU (OpMaMH,
NPEJCTAaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AureOpa
npeuiaraeT 3Q(QeKTUBHbIE MHCTPYMEHTHI Ul PEIICHUS] MPAKTHYECKHX U €CTECTBEHHO-Hay4YHbIX
3a/1a4, HarJIIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKOUMM U TpadUKu» TECHO NEPEIIeTaeTCs C
JIPYTUMHU JMHUSIMHU Kypca, IIOCKOJBKY B KAKOM-TO CMBICIIE 3a1a€T MOCIEA0BATEIbHOCTh N3YYEHHUS
MaTtepuana. M3ydeHue CTemneHHOW, MoKa3aTelabHOH, Jorapu(MUYECKO M TPUTOHOMETPHUYECKUX
(GyHKLIMH, UX CBOMCTB M rpaMKOB, UCHOJIb30BaHUE (DYHKIMI Ui pemieHus 3ajad U3 APYyrux
y4eOHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHAIIU30M, TaK U C
peleHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 0oJjblioe BHUMaHUE yaensercs: (OpMUPOBAHUIO
YMEHHUSI BBIpaXaTh (OpPMYIaMH 3aBUCHUMOCTH MEXAY pPa3JIMYHBIMHM BEJIWYMHAMH, HCCIEI0BAaTh
HOJTy4eHHbIe (PYHKIUH, CTPOUTH UX Tpaduku. MaTepuan 3ToH coaep kaTesIbHOM JIMHUM HaleJIeH Ha
pa3BUTHE YMEHHH W HABBIKOB, IO3BOJIAIOIIMX BBIPAXaThb 3aBUCHMOCTH MEXIY BEIMYMHAMU B
pa3nuyHOi (opMme: aHaTUTUYECKOH, rpaduueckoi m cinoBecHOil. Ero msyuenume crnocoOcTByer
Pa3sBUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3alluH,
HCIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas ymHHA «Havama MaTremMaTH4eCKOro aHaiM3a» IO3BOJIAECT CYHIECTBEHHO
pacMpuTh KPyr Kak MaTeMaTHUECKUX, TaK M MPUKIAJHBIX 33a7ad, JOCTYIHBIX OOydJarommMmcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEOBATh M CTPOUTH TpaduKu (PYHKIUH, ONpenensiTh X
HauOoJIbIIME U HAaUMEHbBIINE 3HAYEHUs, BBIYMCIATH IUIOWAanud (GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEeHMs mpoueccoB. JlaHHass conepikaTellbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUSI MATEMaTH4YECKMX MOJIENEH pPEaNbHBIX CHUTYyalUil, HaXOXACHUS
HAaWIy4lllero pEIIeHUs B IMPUKIATHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHUYECKUX, 3aJayax.
3HAaKOMCTBO C OCHOBAMM MaTEMAaTHYECKOI0 aHajlu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaNbHO-IOTMYECKOTO U KpPEaTHMBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh
NPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TeXHHMKe M HcKyccTBe. OOyuwarommecss y3HAIOT O
BBIIAIOILMXCS PE3YNbTaTax, MOJTYYEHHBIX B X0JI€ Pa3BUTHS MATEMAaTUKH KaK HAYKH, U UX aBTOpax.

CopepxarenpHo-MeTOANYECKast JTHHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM ITOCBSIIICHA
JJIEMEHTaM TEOPUU MHOXECTB. TE€OPETHKO-MHOKECTBEHHBIE IPEICTABICHHUS IPOHU3BIBAIOT BEChH
KypC LIKOJFHOW MaTEeMAaTUKU M MpeAiaraloT Hauboiee YHUBEPCAIbHBIN S3bIK, 00BEIUHAIONINN BCe
pa3zesbl MaTEMATHKU U €€ MIPUIIOKEHHM, OHU CBS3BIBAIOT PA3HbIE MATEMAaTUUYECKUE AUCLMILIIMHBI B
ennHoe 1enoe. IlosToMy BakHO naTh BO3MOXHOCTH IIKOJBHHKY IIOHUMaTb TEOPETHKO-



MHOXECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTHKHU W WCIOJb30BaTh €r0 VISl BBIPAKEHHUS CBOUX
MBICIICH.

B kypce «AnreOpa W Hauanma MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTUYeCKOro MOJICIMPOBAHUSA, KOTOPBIC MPHU3BaHbI CHOPMHUPOBATH HABBIKA ITOCTPOCHHS
MOJICJIC pealbHBIX CUTYaIlMi, UCCIEIOBAHMS ITHUX MOJENeH C MOMOIIBI0 ammapara aiareopsl u
MaTEMaTHYECKOT0 aHAIHM3a U MHTEPIIPETALUY MTOJTyYeHHBIX Pe3yIbTaToB. Takue 3aaHusl BIUICTECHBI
B KXKIBIA U3 Pa3leNoB MPOTPaMMBI, TOCKOJIBKY BECh MaTepuan Kypca MUPOKO UCTIOIb3YeTCs IS
perieHus MPUKIATHBIX 3a1a4. [Ipu pemeHnn peaqbHbIX TPAKTUYECKUX 3a/1a4 yJalluecs pa3BUBAIOT
Ha0II0aTEIPHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHIO0, 00001aTh U KOHKPETU3UPOBAThH MpodiieMy. JleaTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB
pelleHrs MPUKIAIHBIX 33aa4 OpraHU3yeTcs B MpOIecce M3YUYCHHsI BCeX TeM Kypca «Anrebpa u
Hayajia MaTEMaTHYECKOI0 aHAJIN3a.

B yueOGHOM mutaHe Ha M3ydeHHE Kypca anreOpbl M HadaJl MaTEeMAaTHYECKOTO aHaIM3a Ha 0a30BOM
ypoBHE oTBOJUTCs 2 yaca B HeAemo B 10 kimacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JBa
roga oOyuenust — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYMCTICHUSA

Pannonaneupie yncna. OOBIKHOBEHHbBIE W JIECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuyeckue  apobu.  ApudmeTruyeckue ~— Omepaudd € pAlHOHAIBHBIMU  YHUCIIAMH,
npeoOpa3oBaHUsl YWCIOBBIX BbIpaXKeHUU. [lpumeHeHue npoOeil W TMPOLEHTOB Ui pPELICHHUS
MPUKIAAHBIX 33724 U3 PA3IMYHBIX OTPaciieil 3HAaHUU 1 peaTbHON KU3HHU.

JleficTBuTenbHBIE YKcla. PanyoHanbHBIE W HpPpAMOHANBHBIE YHcla. ApupMeTHYECKHe
Olepaluu C JNCHCTBUTENBHBIMUA 4HCIaMU. [IpuOmmkE€HHBIC BBIYMCICHMS, NpPaBUIa OKPYTJICHHUS,
IIPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYMCIECHUH.

Crenenp ¢ menbiM mokazareneMm. CranmapTHas (opma 3amucu JIEUCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanue noaxonsuieil GopMbl 3aUCH ACHCTBUTEIbHBIX YUCET AJI PEIICHUS MPAKTUYECKUX
3a]1a4 U [IPEICTaBICHUSI JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHOW cTeneHu. JleiicTBus ¢ apupMeTHueCKUMH KOPHIMHU
HaTypaJbHOW CTETICHHU.

CuHyC, KOCHHYC W TAaHIE€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTAHIEHC
YHCJIOBOTO apryMeEHTa.

YpaBHeHUS M HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE MTPeoOpa3oBaHUSI.

[IpeoOpazoBanre TPUTOHOMETPUUECKUX BbIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmyIbI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCTBa. MeTo UHTEPBAJIOB.

Pemenue nenbix u IpoOHO-pALIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanroHanbHbIX YpaBHEHUH U HEPABEHCTB.

PemeHne TpUroHOMETPUYECKUX YPAaBHEHUM.



[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUIO MATEeMAaTHMYECKUX 3a7ad U 3a1ad U3
pa3nuyHbIX 001acTel HAYKH U PeaIbHOM KU3HHU.

DYyHKUMH U TPapuKu

OyHk1us, crocoObl 3ananus Gyuakuu. ['paduk Gynkuu. Bzaumuo oOpaTabie GyHKITNN.

OO6mactp ompeneneHuss U MHOXECTBO 3HadueHH (yHkiuu. Hymum ¢yskmuun. [IpomexyTtku
3HAKOIOCTOAHCTBA. YETHBIC U HEUETHBIC (PYHKITUH.

CrenenHass (QyHKIMS C HaTypaJbHBIM M IIeNbIM ToOKa3zareneM. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 71-0¥ CTETICHH.

TpuroHomeTrpuyeckass  OKPYXHOCTb,  OINpEAENCHUE  TPUTOHOMETPUYECKUX  (PYHKIHIA
YKCIIOBOTO apryMeEHTa.

Havana maTeMaTH4eCKoOro aHajimusa

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIENOBATEILHOCTEN. MoOHOTOHHEIE
MTOCJIEI0BATEIbHOCTH.

Apudmernueckass M TreoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBarormas
reomeTrpuueckas mporpeccusi. Cymma OecKOHEYHO YObIBAaroIIeld TIeOMETPUYECKON MPOTPECCHH.
@opMyna CI0XHBIX HPOLEHTOB. lCNoOap30BaHME MNPOrpECCHH ISl PELICHMs] pPEajbHBbIX 3aad
MIPUKJIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoecTBO, omnepauuu Haja MHOXecTBaMmu. Jlumarpammsl Olinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJid ONMCAHMsI pPEabHbIX IIPOLIECCOB M SIBICHUH, IpPU
pElIeHNH 3aa4 U3 IPYruX y4eOHbIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Yuciia 1 BbIYMCTICHUSA

Hatypanbnble u nensle uncina. [I[pu3Haku 1e1MMOCTH LETIBbIX YACEN.

Crenenb ¢ pallMoOHaIbHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm uyucna. JlecaTuynble U HATYpaJbHbIE JOTapU(PMBI.

YpaBHeHHsI 1 HEPABEHCTBA

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU(MBIL.

[TpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIIMX CTENICHH C PAI[HOHAIBHBIM MTOKA3aTEJIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokaszaTenbHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA.

CucreMpl JNMHEWHBIX ypaBHEHUH. PemeHue NpHUKIATHBIX 334ad C IIOMOIIBIO CHCTEMBI
JINHEMHBIX YPaBHCHUH.

Cucrembl 1 COBOKYITHOCTH PallHOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpumeHeHNne ypaBHEHM, CHCTEM U HEPABEHCTB K PELICHUIO0 MaTeMaTHYECKUX 3a/1a4 U 3a/1a4
U3 PA3JIMYHBIX 00JIACTEH HAYKU U pealIbHOM KHU3HH.

DOyHKUMH U TPaPuKu

Oynknus. [lepuognueckue Gyakmuu. [IpoMeXyTKkn MOHOTOHHOCTH (PYHKITMU. MaKCUMyMBbI
¥ MUHUMYMBI QyHKIMH. Hanbonplee 1 HanMeHblee 3HaYeHne QyHKIIMK Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U Ipa(uKH.



[TokazaTenpHas u norapudmMudeckas PyHKIIUN, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 peIieHUs] ypaBHEHUH U TMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKIUN I8 HMCCISNOBAHUS MPOLECCOB W 3aBHCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTeMaTH4ecKoro aHajimsa

HenpepoiBable pyHKIIMU. METO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerpuueckuit 1 GU3MIECKH CMBICI TPOU3BOIHOM.

[TIponsBogHbie AneMeHTapHBIX (QyHKIUH. DOpMyNIbl HAXOXKACHHUS TMPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIMH.

[IpuMeHeHre TPOM3BOIHONW K MCCIENOBAaHMIO (PYHKIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero ¥ HAMMEHBIIET0 3HaYeHUs (PYHKIIMU Ha OTpPE3Ke.

[IpuMeHeHne NpOU3BOIHOM JUIsl HAXOKACHUSI HAWTYUYIIEro peuieHus B IPUKIaAHbIX 3a/1a4ax,
VIS OTIPEIENIEHNs CKOPOCTH Tpoliecca, 3aJaHHOro (OopMyIioil Win rpaduKoM.

ITepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero reoMmerprueckuii u pusndeckuii cMbIci. Berancnenue uaTerpana no Gpopmyse
Herorona—JleitOHuma.

IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOTO mpenmera «MaremMaTuka» JODKHO oOOecrednBaTh JAOCTH)KCHHE Ha
ypoBHE cpenHero oOmero oOpa3oBaHHUsS CIEAYIOMIUX JIMYHOCTHBIX, METANpeIMETHbIX H
MpeIMETHBIX 00pPa30BaTEIbHBIX PE3Y/IbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUSI TPOrpaMMbl ydeOHOro mpeamera «MareMaThka
XapaKkTePU3yIOTCS:

I'parknaHckOe BOCIIUTAHHUE:

cOPMUPOBAHHOCTHIO  TPAKIAHCKOW MO3UIMM  OOydYaroIIerocs Kak akKTHUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHICKOTrO OOIIECTBA, MPEACTABICHUEM O MAaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, TPOLENYyp TPaKIAHCKOro 0O0IIecTBa
(BBIOOpBI, OMpPOCHI W TIp.), YMEHHEM B3aUMOJCHCTBOBATh C CONHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAYCHHUEM.

[TarproTryeckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPaKIaHCKOW MACHTUYHOCTH, YBAKEHHUS K MPOIUIOMY U
HACTOSIIEMY POCCHMCKOW MaTE€MAaTHUKH, LIEHHOCTHBIM OTHOILUIEHHEM K JOCTHXKEHUSAM POCCHUCKHUX
MAaTEMaTUKOB U POCCUMCKOM MAaTEMATHUYECKOW IIKOJIBbI, K HCIOJB30BAHUIO ATUX JOCTHKEHUU B
IPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHHS:

OCO3HAHHWEM JyXOBHBIX IICHHOCTEH  pOCCHIiCKOro  Hapoaa; c(HpopMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, 3THUYECKOTO IMOBEICHHMS, CBSI3AHHOTO C MPAKTUYECKUM MNPUMEHEHUEM
JOCTUKEHU HAyKW W JEATEbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B IOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro.

OCTETHYCCKOEC BOCIIUTAHHUC:



ACTETUYECKUM OTHOUIEHHEM K MHPY, BKJIIOUas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
O00OBEKTOB, 3aJa4, PEIICHHH, PACCYXKIACHHI, BOCIPUUMYHBOCTHIO K MAaTEMaTHYECKHUM acCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYECKHUe 3HaHUS B MHTEPECAaX 3J0POBOTO
u Oe3omacHOro oOpa3a XW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO (3I0pPOBOE
MUTaHUE, COANIAHCUPOBAHHBIN PEXKHUM 3aHITHNA U OTABIXA, PErylspHas (U3NYEcKash aKTUBHOCTH);
(bU3MYECKOTO COBEPILIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON AESITETbHOCTBIO.

TpynoBoe BocuTaHUE:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IICHHOCTH TPYIOIIOOUS; HWHTEPECOM K Pa3TMYHBIM
chepam mpodeccCHOHATHHOU NEATEIBHOCTH, CBS3aHHBIM C MATEMAaTUKOW U €€ MPUIOKCHHSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIA BBIOOp Oymymiel Mpodeccuu W peaanu30BBIBATh COOCTBEHHBIC
KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTreMaTHYecKOMY OOpa30oBaHHUIO H
caMo00pa30BaHUIO Ha MPOTHKEHUU BCEH KU3HU; TOTOBHOCTBHIO K aKTUBHOMY YYACTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIPaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKOW KYJIbTYpPhl, IMOHUMAHUEM BIUSHUS COLMAJIBHO-
HSKOHOMMYECKHUX IMPOLECCOB HA COCTOSHUE TPUPOAHOW M COLMAIBHOW Cpeibl, OCO3HAHHEM
rI100aTBbHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM; OpUeHTaIlMel Ha TPUMEHEHHE MaTeMaTHIECKUX
3HAHWUW JJIs pEIICHHs 3a]1a4 B 00JIaCTU OKPYXKAIOIIEH Cpeflbl, INIAHUPOBAHUS TIOCTYIKOB U OLIEHKH
MX BO3MOXKHBIX MOCJIEICTBUI JIJIs1 OKPY>KAIOILEH Cpeibl.

[lenHOCTH HAyYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHIO  MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHUKH, MOHUMAHUEM MAaTEeMAaTUYECKON HAyKH Kak cQepsl
YeJI0BEYECKON NIeATeIbHOCTH, JTAloB €€ pa3BUTUS U 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBUIU3ALIUU;
OBJIaJICHHEM SI3bIKOM MaTEeMAaTHKU M MaTeMaTHYeCKON KYJIbTYypOil Kak CpeJCTBOM MO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO U UCCIEA0BATENbCKYIO NEATEIbHOCTh MHAUBUIYAIBHO U B
rpy1mre.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTpamMMbl ydeOHoro mpeamera «MaTemaTuka
XapaKTePU3YIOTCS ~ OBIAJCHHEM  YHUBEPCATbHBIMH  HO3HAGAMEIbHbIMU oeticmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OCUCMBUAMY, — VHUBEPCATbHbIMU — PecyIsmUGHbIMU
oelicmseusmu.

1) Vnusepcanvnvie noznasamenwvhule Oeiicmsus, obecneuusaiom Gopmuposanue 06A308bix
KOCHUMUBHBIX NPOYecco8 00yuarowuxcs (oceoenue Memoo08 NO3HAHUA OKPYHCAIoWe20 Mupa,
npUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHgopmayuer).

Ba3oBrle Jornueckue neicTBU:

® BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,

MOHATUH, OTHOIICHWA MEXIy TOHATHAMH, (HOPMYTHpPOBATH OIPENEICHUS TTOHSITHIA;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(PHUKAIMN, OCHOBAHUS sl 0000IeHUs U
CpaBHEHUS, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

® BOCHPHHHMATH, (HOPMYIHPOBATH M MPEOOPa30OBBIBATH CYXKICHHUS: YTBEPIUTEIBbHBIE U

OTpHIIaTENIbHBIC, CTUHIUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;



BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTHBOpEYMs B (akKTax,
NaHHBIX, HAONIONCHUAX M YTBEPXKIEHUSX; Tpe/uiaraTb KPUTEPUU JJIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

JieNiaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MIPOBOANTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKIECHUN (TpsSMbIe U
OT MPOTUBHOI0), BBICTPAaWBaTh apryMEHTALIMIO, IPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI,

BBIOMpATh Croco0 pemieHUss y4deOHOM 3agaun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BIOMpaTh Hambosee MOAXOMANIMKA C Y4ETOM CaMOCTOSITENLHO BBIJCICHHBIX
KPUTEpHEB).

Bba3oBrle nccieqoBaTeIbCKUE NEHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT TTO3HAHUS; (POPMYJIHPOBATH
BOIIPOCHI, (PUKCHPYIOIINE TIPOTUBOPEYHE, TPOOJIEMY, YCTAHABIMBATh UCKOMOE U JIAHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

MPOBOJNTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  AKCIICPUMEHT, HCCJICIOBAaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBIICHUSAMU, TIPOIICCCAMHU;
CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIICHUS U BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaAOJIIOJICHUS, HWCCIICIOBAaHMS, OICHWBATh JIOCTOBEPHOCTH ITOJIYUYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB ¥ O0OOIIEHUN;

MIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH MPEIITOJIOKCHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanueii:

BBISBJIATH JeUIUTHI UH(DOpPMALIUY, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HAa BOMPOC U IS
pelieHus 3a1a4u;

BbIOMpaTh MHGOpPMAIMIO W3 MCTOYHHMKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTHU3UPOBaTh U HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3IMYHBIX BUIOB U (HopM
MIPEACTABICHUS;

CTPYKTYypUpOBaTh  HHPOpPMAIMIO, TPEICTaBIsATH €€ B  pa3aUYHbIX  (opMmax,
WJUTIOCTPUPOBATH IpauuecK;

OLICHWBATh HAAEKHOCTh WHGOPMAIMK TO CAMOCTOSTEIBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnvie KOMMYHUKAGMUGEHbBIE OClCMEus, 00ecneyusaom coopmuposaHHoCms
COYUATILHBIX HABBIKOG 00YYAIOUUXCSL.
OO1enue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBHH C YCJIOBHSMH U IEISIMH
oOmIeHHsl; SCHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIIeHUs 3a/adl, KOMMEHTHPOBATH
IIOJIyYEHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXICHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, TIPOOIEMBI,
penaeMoil 3aJaun, BHICKA3bIBaTh UACH, HAIICTICHHBIC HA MMOWCK PEUICHHS; COMOCTABIISThH
CBOHM CYXICHHSI C CY>KIEHUSMU JIPYTHX YIaCTHUKOB JIHUajora, OOHApYKHBaTh Pa3inyuue U



CXOJICTBO TMO3ULMI; B KOPPEeKTHOM (opme (GOpMYIMpPOBATh pPa3HOIIACHUS, CBOU
BO3pa)KEHHUS;

® NPEICTaBIATh PE3yJbTAThl PEIICHUS 3a7ayd, SKCIIEPUMEHTA, UCCIICAOBAaHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIJICHHS C Y4ETOM 3a/ad INpE3eHTALUU U
0COOEHHOCTEH ayTUTOPUH.

CoTpyaHU4ecTBO:

® [IOHMMAaTh M HCIOJB30BATH MPEUMYIIECTBA KOMAHAHOW U WHAMBUIYAIbHON paboTHl IpU

peleHnH y4eOHBIX 3ajad; NPUHUMATh 1I€Jb COBMECTHON [EATENbHOCTH, IUIAHUPOBATh
OpraHu3all0 COBMECTHOW paloThl, pacHpeAensTb BUAbl padoT, JOroBapUBaThCs,
00CyX1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIIOCH;

® yY4acTBOBaTh B TPYyNMOBBIX (hopmax paboThl (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC

IITYPMBI» ¥ UHBIE); BBIIIOIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU JICHCTBUS C
APYTUMH WIEHAaMH KOMaH/bl; OLCHUBATh Ka4eCTBO CBOETO BKJIaAA B OOLIMH MPOAYKT IO
KpUTEPHM, CHOPMYIHPOBAHHBIM YHYaCTHUKAMHU B3aUMOJECHCTBUS.
3) Yuusepcanvnvie pecynamuenvie oeticmeus, obecnevusaiom Qopmuposanue cMmvlclO8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3anusi:
COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJaud, BBIOMpATh CIOCOO pElIeHHs ¢ y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpOBaTb U KOPPEKTHPOBATH
BapHUaHThI PEUICHUH C y4€TOM HOBOM MH(pOpPMAIIHH.
CaMOKOHTpOJIb:
e BJAJCTh HABBIKAMH MO3HABATEIBLHON pe(IeKCUN KaK OCO3HAHMsI COBEPIIAeMbIX ICHCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, MX PE3YyIbTAaTOB; BIAaJeTh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLIeCcca U pe3yJIbTaTa PEeIeHNs: MaTeMaTHUECKON 3ajauu;

® IpPEIBUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh NPH PEIIEHUM 3a7aud, BHOCHUTb
KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HalJIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUMBaTb COOTBETCTBUE pe3yjabTaTa ILEeId M  YCIOBHUAM, OOBACHATh INPUYUHBI
JTOCTHIKEHUS WM HEIOCTHKECHHUS Pe3yNIbTAaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHalM3a» Ha YpOBHE
cpeanero oOmiero oOpa3oBaHUS JOJDKHO OOECTeYMBATh JOCTH)KEHHE CIEIYIOIUX IMPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!

10 KJIACC

Yucja 1 BBIYMCIEHUS

OnepupoBarTh TMOHATUSIMH: pallMOHATBHOE W JICHUCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
JecATUYHAs APOOk, IPOLICHTHI.

BeimonHaTs apudmeTnuecKue onepamnyy ¢ palHoOHAIBHBIMU U IEHCTBUTEIEHBIMU YHCITAMHU.

BreImonHAT, NpUOMMKEHHBIE BBIYMCIICHHS, WCIIONB3Yys TMpaBWiIa OKPYIJICHHS, JeJaTh
MPUKUJKY U OLIEHKY pe3yJIbTaTa BhIUUCICHUH.



OnepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IIOKa3aTesleM; CTaHIapTHas (opma 3amucu
JEWCTBUTENFHOTO YHCJa, KOPEHb HATYpaJIbHOM CTEMEeHM; HWCMOJb30BaTh MOIAXOIAUIYI0 (opMy
3aIUCH JICHCTBUTENBHBIX YUCEN TSl pEIICHHs MPAKTHUECKUX 3a7a4 U MPEICTaBICHHS JaHHbIX.

OnepupoBaTh MOHATHSMHU: CHUHYC, KOCUHYC M TaHT€HC IPOM3BOJBHOIO YIJa; MCIIOJIb30BaTh
3aIlUCh MPOU3BOJIBHOTO YIjla Yyepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHUS M HEPABEHCTBA

OnepupoBaTh MOHATHAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JIO€, PalMOHAIBHOE,
UppaloOHAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BbimonHATe ~ mpeoOpa3oBaHMsA ~— TPUTOHOMETPUUYECKUX  BBIPDAXKEHMH M pelaTh
TPUTOHOMETPHUECKUE YPABHEHHS.

BeimonHATe mpeoOpa3oBaHusl LENbIX, PAMOHAJBHBIX M HMPPALMOHANBHBIX BBIPRKEHUH U
pelaTh OCHOBHBIE THIIbI LIENbIX, PAMOHAIBHBIX U UPPAllMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS M HEPAaBEHCTBA Ul pEIIEHUS MaTeMaTHMUYeCKUX 3ajad M 3ajad u3
pa3nuYHBIX 001acTel HAYKH U PEeabHOM KU3HHU.

MonenupoBaTh peabHbIe CUTYallud Ha SI3bIKE alIreOphl, COCTABIATh BBIPAKEHHS, YPAaBHEHHUS,
HEpaBEHCTBA M0 YCJIOBHUIO 3a/layM, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM
ammapara aareOphbl.

DOYyHKUMH U TPaPuKu

OnepupoBaTh MOHATHAMU: (PYHKIUS, CIIOCOOBI 3aJaHusl (PYHKLIMHU, O0JIACTh ONpENeNeHUsl U
MHOYECTBO 3HauUeHUH PyHKIMH, TpapuK YHKIUHN, B3AUMHO 00paTHbIEC ()YHKIIUH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEUYETHOCTh (DYHKLMU, HYJIU (YHKLNHU, IPOMEKYTKH
3HAaKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky QyHKIHMHA U1 peleHns ypaBHEHUH.

Crpouth M uMTaTh rpaduKd JUHEHHON (YHKIMH, KBaJApaTWUYHOH (DYHKIUH, CTENECHHOMN
(GYHKLNU C LENbIM [T0Ka3aTeNeM.

Hcnonw3zoBark rpaduku (GyHKIUNA I UCCIIENOBAHUS TPOIECCOB W 3aBHCHUMOCTEH TpH
pelIeHNH 3a/a4 M3 APYTruX YYeOHBIX INPEIMETOB M pealbHOW >KU3HU; BBIpakaTh (opMyiamu
3aBHCUMOCTH MEX/y BETUUNHAMH.

Havana maTeMaTH4ecKOro aHaIn3a

OnepupoBaTh MNOHATHAMU: IOCIEA0BATEIbHOCTb, apUPMeTHYEeCcKas M TeoMeTpHUecKas
IIPOrPECCUHN.

OnepupoBaTh MOHATHIMU: OECKOHEYHO YOBIBAaroOIasi reOMETpUYEcKasi MPOrPeccHs, cymMma
OCCKOHEYHO YOBIBAIOIICH T€OMETPUICCKOM TIPOTPECCHH.

3agaBaTh OCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMM.

Hcnons30BaTh CBOMCTBA NIOCIIEA0BATEIBHOCTEW U IIPOIPECCUM IS PEILICHHS PEANIbHBIX 3a]a4
MPUKIIQJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPAI[MH HaJ MHOKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUIsl ONUCAHUS PEeaIbHBIX MPOIECCOB U
SBJICHU, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMHU: ONPEACICHUE, TEOPEMa, CIEJCTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BLIYMCJIECHUA



OHepI/IpOBaTB IMOHATHUAMU:. HATYpAJIbHOC, LCJIOC YHCIIO, UCII0Jb30BaTh IMPU3HAKHU ACINMOCTU
LEJIBIX YUCCII, PA3JIOKCHUC YHCJIa HAa ITPOCTHIC MHOXKUTCIIN AJId PCUICHU 3a1a4.

OnepupoBarh NOHATHEM: CTENIEHD C palllOHAIBHBIM N0Ka3areneM. OnepupoBaTh NOHITUIMU:
Jorapu@m yucna, AeCATUYHbIE U HATYpaJbHbIE JOorapu(mbl.

YpaBHeHHsI M HEPABEHCTBA

[TpuMeHSTH CBOMCTBA CTENEHU JAJIS TPeoOpa30BaHUsl BHIPAKECHUI; ONIEPUPOBAThH MOHIATUAMU:
[I0KA3aTeIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BommonuaTe mpeoOpa3oBaHUS  BBIPAKEHUW, COJAEp)KAIIMX JIOrapu(dMbl; ONEpUPOBATH
MOHATUSAMH:  JIOTapu(MHUUYECKOE ypaBHEHHE U HEPAaBEHCTBO; peIIaTh OCHOBHBIC  THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPABEHCTB.

Haxonuts penieHust mpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarTh MOHATHSAMH: CHCTEMA JIMHEWHBIX YPABHEHHWW W €€ pelIeHue; UCIOJIb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJIs PELIEHUS NPAaKTUYECKUX 3a/1a4.

Haxomuth pelreHus mpOCTEHIIUX CUCTEM U COBOKYIHOCTEH palMOHAIbHBIX YPABHEHUU U
HEPABEHCTB.

MonenupoBaTh peaibHble CUTYallH Ha SI3bIKE alNreOpbl, COCTABIATH BHIPAKEHUS, ypaBHEHUS,
HEpPABEHCTBA U CHUCTEMBI II0 YCIIOBUIO 3aJa4yM, HCCIEI0BaThb IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAHUEM aIlllapaTa ajareOpsl.

DOYyHKUMH U TPaPuKu

OnepupoBaTh NMOHATUSAMH: TIeproANYecKas QyHKIUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKH 3KCTpeMyMa (DYHKIIUHM, HauOoJbIllee U HauMEHbIee 3HaueHHs (PYHKIMHM Ha MPOMEKYTKE;
MCIOJIb30BATh MX JJIS UCCIIEOBaHUS (PYHKIINH, 3alaHHON TpapHuKOM.

OnepupoBarb MOHSATUSIMH: rpaduku MOKa3aTeJIbHOM, JorapuMUIeCcKOu u
TPUTOHOMETPUUECKUX (DYHKIMH; M300pakaTh MX Ha KOOPAMHATHOM TUIOCKOCTH M HCIIOJIb30BATh
JUIS PEILICHUs] YPaBHEHUIN 1 HEPABEHCTB.

N306pakaTh Ha KOOPAMHATHOM TIOCKOCTHU I'paMKU JTUHEWHBIX YPaBHEHUN M MCIIOJIB30BATh
UX JUISl PEIICHUS CUCTEMBI JINHEHHBIX YPABHEHUM.

Hcnonb3oBath rpaguku GyHKUIUN s UCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEN U3 APYTUX
Y4eOHBIX JUCIUTLIHH.

Hauvana maTeMaTH4ecKoro aHajm3a

OnepupoBaTh MOHATUSMHU: HENpepbiBHAs (QYHKIUS; MPOU3BOIHAS (YHKIIMH; UCIIOIb30BATh
TCOMETPUUYECKUN B (PU3MUECKHUI CMBICT TIPOU3BOIHON VISl pEIICHUS 3a/1a4.

HaxonuTe mNpOM3BOAHBIE 3JIEMEHTApHBIX (QYHKUUH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MPOU3BECHNUS, YACTHOTO (PYHKITHI.

Hcnonb30BaTh MPOU3BOIHYIO JUIS HCCleA0BaHUS (DYHKIMHM HA MOHOTOHHOCTb U SKCTPEMYMBI,
MPUMEHSTh PE3yJbTaThl UCCIEIOBAHUS K IOCTPOEHUIO rpauKoB.

Hcnonp30BaTh NPOU3BOAHYIO ISl HAXO0XKIEHUS HAUIYUIIEro pEeUIeHUs B IPUKIAAHBIX, B TOM
4HCJIE COLUATbHO-I)KOHOMUYECKUX, 3a1a4aX.

OnepupoBarh MOHATUSAMH: TMepBooOpa3Hass M MHTErpaj; MOHHWMATh TE€OMETPUYECKHUH H
¢bu3nuecKkuil CMbICT UHTETpaJa.

HaxonuTe mepBoOOpaszHble 31€MEHTapHBIX (YHKIMNA; BBIYUCIATH HMHTErpaid mo Qopmyne
Herorona—Jleiibauma.



XapakTepa, CpeICTBAMHU MaTEMaTHYECKOI0 aHAJIN3a.

TEMATHYECKOE INTAHUPOBAHUE

PemraTe MNPUKIAAHBIC 3aJa4d, B TOM YHCJIC COLOMUAJTIbHO-D3KOHOMHYECKOTO M (1)I/I3I/ILI€CKOFO

10 KJIACC
Ne KonunyecTBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3jie/ioB U Konrpoanr = IIpakruue (uu¢posbie)
n/ TeM MPOrpamMMbl Bee HbIe CKHUe o0pa3oBaTte/ibHbIE
I ro padoThI padoThI pecypcol
MHOjKeCTBa paLMOHaIbHBIX Bu6morexa LIOK
1 gi:;:;;ﬁz:;l{;;:::;; " 14 1 https://m.edsoo.ru/15
68aba3
HEpaBEHCTBA
OyHKIIUYU U TpaduKy. bubmmoreka [IOK
2 CreneHs C HeTbIM 6 https://m.edsoo.ru/15
MOKa3areneM 68aba3
ApI/IU(I)MeTI/IIIeCKI/II/I KOPEHb BuGmorexa LIOK
3 ;_I;;P;LCHT{ZI}IIZI:'HHG 18 1 https://m.edsoo.ru/15
68aba3
YpaBHEHHS U HEPABCHCTBA
dopMmybl bubmuorexa [JOK
4 TpUTrOHOMETpHHU. TpUroHome 22 1 https://m.edsoo.ru/15
TpUUYECKHE YPAaBHEHUS 68aba3
ITocenoBaTenbHOCTH U bubmorexa HOK
5 nporpeccu 5 https://m.edsoo.ru/15
68aba3
[ToBTOpeHue, 0600IIEHNE bubnmorexa IOK
6 ’ o 3 1 https://m.edsoo.ru/15
CHCTEeMaTH3alns 3HAHUH 68aba3
OBILIEE KOJIMYECTBO YACOB 68 4 0
I1O ITPOI'PAMME
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11 KJTACC

KoanyecTBO 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue
Kontpon (uudposbie)
n/ pa3aesioB U TeM IIpakTuyeck 6
u HpOrPAMMEL Bceero bHBIE e paﬁoTbI o0pa3oBaTejIbHbIE
padoTsI pecypchl
CrereHs ¢
paroHaTbHBIM
e
12 1 https://m.edsoo.ru/f11
byHKIHS. cdafd
Iloka3zarenbHbIe
YpaBHCHHSI H
HEPaBCHCTBA
Jlorapudmuaeckas
byHKIHS. but6mmoreka [IOK
Jlorapudmuaeckue 12 https://m.edsoo.ru/fl11
ypaBHEHUS U c4afd
HEPaBCHCTBA
Tpuronomerpuueckue
GbyHKIMH 1 UX bubnuoreka [JOK
rpaduku. 9 1 https://m.edsoo.ru/f11
Tpuronomerpuieckue cdafd
HEPaBCHCTBA
IIponsBonHasl. Bu6muotexa [JOK
[Ipumenenue 24 1 https://m.edsoo.ru/f11
MIPOU3BOTHOM cdafd
Virerpan u ero bubmuoreka [{OK
S — 9 https://m.edsoo.ru/f11
cdafd
bu6mmoreka [IOK
Cucrembl ypaBHEHUN 12 1 https://m.edsoo.ru/f11
cdafd
HarypanbsHble u 1enbie bubnuorexa LOK
- 6 https://m.edsoo.ru/fl1
cdafd
10160(;3(:1(1)11; 2:;6’ bu6muorexa IIOK
’ 18 2 https://m.edsoo.ru/f11
CUCTEMaTH3aIUs
y cdafd
3HAHUI
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 [TIPOT'PAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

I'eomeTpusi sBiIsieTcss OAHMM M3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEAHEr0 OOILEro
o0Opa3oBaHUs, Tak Kak 00ecredrBaeT BO3MOXKHOCTh M3YYCHHS KaK TUCITUIUIMH €CTECTBEHHO-
Hay4YHOU HAINpPaBJICHHOCTH, TaK U TYMaHUTapHOII.

BaxxHOoCTh yueOHOTO Kypca TE€OMETpPUM Ha YpPOBHE CpEAHEro oO0Imero oOpa3oBaHHS
00yCIIOBJICHA TPAKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PEe3yJIbTaTOB
0o0ydeHHUs TEOMETPUH B HAMPABICHUH JIMYHOCTHOTO PA3BUTHS OOYYArOIIUXCS, (GOPMHUPOBAHUS
(GyHKIIMOHAIBLHOW MaTeMaTH4YeCKOW T'pPaMOTHOCTH, HM3y4Y€HUS APYTUX YYEOHBIX IUCIUIUIMH.
PazBute y oOywaroummxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKICHUU
TEOMETPHUYECKUX a0CTPAKIMK, COOTHOIICHUU PEAIbHOTO U UIEAIBHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUW U IIPOLIECCOB PEAIBHOIO MHPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIK MaTeMaTUYECKOTO MOJETUPOBAaHUS B HAyYHOM I[IO3HAHUUM U B MPaAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI Yy4YalllUXCs, a TakKe KauecTB
MBIIUTCHHSI, HEOOXOIUMBIX /ISl Q/IalTallid B COBPEMEHHOM OOIIECTBE.

Jlormdeckoe MpllieHHEe, (OpMUPYEMOE TpPHU U3YYCHUU OOYYAIOUIUMUCS TMOHSATHHHBIX
OCHOB TE€OMETPUM M TOCTPOCHUH IIETOYKH JIOTMUYECKUX YTBEPKIECHUNH B XOJie pelIeHUs
FeOMETPUUYECKUX 3a/lay, YMEHHE BBIABUTaTh U OIpPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCSl TPU PEIICHUH 3a7ad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
Gu3uKu.

YMeHue OpHUEeHTHUPOBAaThCS B MPOCTPAHCTBE HIPaeT CYIIECTBEHHYIO pOJib BO BCEX
o0rnacTsx JesTeNbHOCTH 4esloBeka. OpHeHTalus 4eloBeKa BO BPEMEHU W MPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €0 COLMAIbHOrO OBbITHSA, (popMa OTpaKeHHs OKPYXKAIOIIEro MHpa,
yCIOBHE  YCHEIIHOTO TIO3HAHMS M AKTUBHOTO  MpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pazaMu 0OBEAMHSET pa3Hble BUIbI YUeOHOU U TPYJOBON
NEeSTENIbHOCTH, SIBISETCS OJAHMM M3 MPO(ECCHOHATHHO BAXKHBIX KAuyecTB, MO3TOMY aKTyalbHa
3amada GOpMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBHIHOCTH
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B TIIOATOTOBKE K IPAKTHYECKOU
JESTEIILHOCTH 110 MHOTHM HAIPaBJICHUSIM.

Lleas ocBOEHUS MpOoTrpaMMbI yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— 001meo0pa3oBaTeIbHOE U OONIEKYJbTYPHOE pa3BUTHE OOYYArONIUXCs dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS W HMCIOJIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHUHA U
NecTBUH, CIeNU(UYHBIX T€OMETPHH, BO3MOYKHOCTH YCIEITHOTO MPOJOKEHHsI 00pa30BaHUs 110
CHEIHNAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIAJAHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma 1o reomeTpur Ha ©0a30BOM ypOBHE IMpelHa3Hau€Ha UIs OO0y4aromuxcs
CpeIHEl IIKOJIBI, HE HWCHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyJHEHUN HA YpOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0mre MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CreUn(UKOi reoMeTprUr U HEOOXOAUMBIE s
YKU3HU B COBpeMEHHOM oO1uiecTBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh U3YYUTh T'€OMETPHUIO
6osee ri1yO00KO, €Clii B JaJbHEHIIIeM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodecCHOHATBLHOMN 1eATEIbHOCTH.

JlocTuxkeHue 1ein OCBOCHUS MPOrpaMMbl 00€CIIeYNBAETCS PEIIEHUEM COOTBETCTBYIOIIUX
3amau. [IpmopureTHBIMU 3a/1auaMu OCBOCHHUsI Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJIaccax SIBISIOTCS:

e (opmupoBaHUE TMPEACTABICHUS O TEOMETPHUH KaK YacTH MHPOBOM KYyJIbTYpbl H

0CO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;



e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAaX M Telax BpalleHUs Kak o
BRXHEHIINX MaTEMATUYECKUX MOJENSIX, O3BOJIIONIMX ONMCHIBATh U U3Y4aTh pa3HbIe
SIBIICHUS OKPY>KAIOILETO MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTexkax, MOJENAX U B pPEalbHOM MHUpE
MHOTOT'PAaHHHKH U TeJla BpaIlleHUs;

e OBJIQJICHHE METOJaMHU pELIEHHs 3aJad Ha I[OCTPOCHHMs Ha H300pakKeHUsIX
IPOCTPAHCTBEHHBIX (pUryp;

e (opMuUpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMU O MHOTOIpaHHHMKax W
TeJIaX BpAIllEHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 3aj]ay; (OPMHPOBAHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE  JOKAa3aTENIbHbIE  pAcCyXACHHMS B  XOAE  pEILEHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE MHTEIUIGKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00y4aromuxcs,
II03HABATENIBHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHNUN, KPUTUYHOCTH MBIIIJIEHHUS;

e (dopmupoBaHue (PYHKIHMOHATBHON TPAMOTHOCTH, PEJIEBAaHTHON T'€OMETPHM: YMEHHE
pacno3HaBaTh [IPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peaNbHBIX JKU3HEHHBIX CUTYallUsIX M MpPH HU3YYEHUH APYIHX Y4eOHBIX HPEIMETOB,
NPOSIBICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTh HX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUYECKUE MOJENIU, NPUMEHSITh OCBOEHHBIN
FE€OMETPUYECKUN ammapaT Julsl pelieHus HpPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OL[CHUBATH MOJTYYECHHBIC PE3YJIbTATHI.

OTnU4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B HayaJle €ero W3y4eHHus 3a/jay, pEHIaeMblX HAa YPOBHE MHTYMTUBHOIO IIO3HAHUA, H
omnpenenEHHbBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIMPYET NPOTEKaHWE HMHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3YyUEHHUIO IPEAMETA.

[Ipennourenne otTHaércss HATSAHO-KOHCTPYKTHUBHOMY MeETOAYy OOydYeHHus, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUUYECKOU
NeSITeIbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX MPEACTABICHMM Yy ydalmuxcd B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pEIICHHs 3a7jad Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0paza MPOBOJUTCS C
OIIOPOl Ha HAIJISIIHOCTh, a ONIEPHUPOBAHKE 00pa30M — B YCJIOBUAX OTBJIICUEHHS OT HAIVIAJHOCTH,
MBICJIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOIO COACP KaHUsI.

OcHoBHBIE conepaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kjaccax:
«MHororpanHukn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IpocTpaHcTBeY. DopMupoBaHue JOTMUECKUX YMEHUN pacipeenseTcs He TOIbKO
[0 COAEP)KAaTEeNbHbIM JIMHUSM, HO W IO TojaM OOydeHHs Ha YpPOBHE CpEIHEro oOIlero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueli mporpaMMBbI, pactpeAeIEHHBIM I10 ToJaM 00y4eHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
YTOOBl  OBJAJEHUE TIEOMETPUYECKMMU MOHATUAMU M  HABBIKAMH  OCYLIECTBISUIOCH
[IOCJIEIOBATENIbHO W TOCTYNATENbHO, C COONIOJEHHEM MPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJUCH B OOIIYI0 CUCTEMY '€OMETPUYECKHUX MPECTaBICHUN 00yJaromuxcs,
pacumpss u yriayounss e€, o0pa3ys IpodHble MHOKECTBEHHBIE CBSI3U.



Ha u3yuenue reomeTpun oTBoAUTCS 2 4aca B Heaemnto B 10 knacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a jiBa roga oOyuenus - 102 y4eOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, II0CKOCTh, MpocTpaHcTBo. [loHATHe
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsIMBIX B MPOCTPAHCTBE: NMEPECEKAIOIIMECS, NapaJlJIeIbHbIE 1
cKpemuBampmuecss npsamsle. llapannensbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuielbHble TpPsIMbIE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPIMBIX; NapaIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXIY HIpsIMBIMH B
npoctpancTBe.  I[lapannenpHOCTh  IJIIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiime mpocTpaHCTBEHHbBIE (GUTYPHI HA TIIOCKOCTH: TETPAdD,
KyO, mapaJuiesienumnea; MoCTpOeHHE CEYSHUH.

[lepneHaAUKYISIpHOCTh  HPSIMOW M IUIOCKOCTH: MEPHEHIUKYISIpPHBIE NpsSMbIE B
MPOCTPAHCTBE, NpsIMbIE TMapajuIeNbHbIE M MEPHEHAUKYISPHbIE K IUJIOCKOCTH, MpPU3HAK
NEePIECHANKYJISIPHOCTH TIPAMOM M IUIOCKOCTH, TeopemMa O MpsIMON NEepPHEeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXKIAY HPSIMOM M IJIOCKOCTBIO; ABYTPAHHBIN yroi,
JUHENHBINA yron AByrpaHHoro yria. IlepneHaukyiasp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAacCTOSHHUE OT TMPSIMOH 10 IUIOCKOCTH, MPOCKIHs (UIypbl Ha IIOCKOCTD.
[leprieHAMKYASIPHOCTD TJIIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPHEHIUKYIAPAX.

MHoOrorpaHHUKHU

[lonaTe MHOrOrpaHHUWKAa, OCHOBHBIE JJEMEHThl MHOTOTPAHHHKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiapHas nmpu3ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI TPU3MbL; OOKOBAs U MOJIHASA MOBEPXHOCTH MPU3MBI.
[Tapamienenunen, NpsMOYroJabHBIN HapajUIesIeNUIEe] U ero cBoicrea. Ilupamuna: n-yromapHas
nupaMua, TPAaHU W OCHOBAaHWE NHUPAMUJbI, OOKOBas W TMOJIHAS TOBEPXHOCTH MMHUPAMUJIBI;
NpaBUjbHAas W YCEUEHHas MHUpPaMUJA. OJEMEHThl MNpu3Mbl W nupamuabl. lIpaBunbHbIE
MHOTOIPAHHUKHU: TMOHITHE NPaBUIBHOTO MHOIOTPAaHHUKA; MpPAaBWJIbHAS MpU3Ma W IMPaBUIIbHAA
NUpaMKJIa; MpaBUIbHAS TPEYrodbHas MUpaMKIa U MPaBWIBHBIN TeTpadap; kKyo. [Ipencrasienue
O IMpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’ap, JoJeKa’ap U ukocadap. CedyeHus NpU3MBL U
ApaMUJBL.

CummeTpusi B NMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOW, IUIOCKOCTH.
DJIeMEHThl CAMMETPHUH B TUpaMuax, napaieJenuneaax, NpaBUiIbHbIX MHOTOTpaHHUKAX.

Brruucnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHanu, yrisl. [linomans 6okoBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MBbI, IUIONIAb OCHOBAHWH, TEOpeMa O
OOKOBOW TIMOBEPXHOCTH TPsSMOM mpu3Mbl. Ilnomans OGOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON NMUpaMuzbl, TeopeMa O IUIomanu yceuyéHHoil nupamuisl. [lonstue o6 oObEMe.
O0BEM TUpPaMHIBL, TPU3MBIL.

[TonoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAISIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.



11 KUIIACC

Tesa BpaleHus

[Munuaapuyeckas MOBEPXHOCTh, O0O0pasylolie UUINHIPUYECKONH T[OBEPXHOCTH, OCh
HWIMHJIPUYECKON moBepXxHOCTU. Llunuuap: ocHoBaHMs U OOKOBasi MOBEPXHOCTh, 00pa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yiolie KOHHMYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHUYecKkoll mnoBepxHOcTH. KoHyc: ocHOBaHMe M BeplHIMHA, OOpa3yollas U OChb; IUIOIIAIh
OOKOBOW W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yollre M BBICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIONIaJb MOBEPXHOCTU cdepbl. B3ammHoe
pacrooxxenue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; mromanb chepsl.

N306paxenue Ten BpalleHus Ha II0cKocTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHarmu Ten BpalieHHs U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIIICHUS.

[Tonsitue 00 oOvEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapayienenunenaa u ciueAcTBus u3 He€. OO0béM 1mmnuHapa, kKoHyca. O0BEM
nrapa ¥ riomasib cepsl.

[lonoOueie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

Ceuenuss uunuHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AAIIEe Yepe3 BepIINHY), CEUCHHS 1I1apa.

BekTopbl M KOOPANHATHI B NPOCTPAHCTBE

BekTop Ha mi1ockocTu U B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Mciio. Pa3noxkeHne BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio
napauienenuneaa. Pemenue 3aay, CBA3aHHBIX ¢ IPUMEHEHHEM IPaBUJI ICUCTBUIN C BEKTOPAMH.
[IpsimoyrosnpHas cuctema koopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreitmue
3a7a4yl B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE IPOU3BEIECHUE BEKTOPOB.
Bbruncnenue yrioB Mexay OpsMbIMH M IIOCKOCTSIMU. KOOpPIMHATHO-BEKTOPHBIM METOA NpH
pelIeHUN TEOMETPUYECKUX 3a]1a4.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IporpaMmbl ydeOHoro mnpeamera «MaremaTHKa»
XapaKTepU3yIOTCA:

I'paxxnanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TIPAXJAHCKOW MO3UIMM OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHUIHCKOro OOILECTBa, MPEACTaBICHUEM O MaTEMaTUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SIBICHHH, MpOLEayp TIpa)kIaHCKOro ooOiiecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHHEM B3aUMOJCICTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUM C UX (QYHKIMSIMHU U Ha3HAYEHUEM.

IIarprornyeckoe BocCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUMCKOI Tpa)K1aHCKOW MACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOAIIEMY pPOCCHUHCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKECHUSIM



POCCHUMCKHX MAaTE€MaTUKOB M POCCUMCKON MaTeMAaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIiCKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUI HayKM U JIEATENBHOCTHIO YUYEHOIO; OCO3HAHHMEM JIMYHOTO BKJaJa B IOCTPOEHHUE
YCTOHYHBOTO OYyIYILETO.

JcTeTHYeCKoe BOCIIUTAHHE:

JCTETHUYECKUM  OTHOIIEHHWEM K  MHpY, BKIIOYas JICTETHKY  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyX IECHUH; BOCIPHUMYHBOCTHIO K
MaTEMaTUYECKUM acIEKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

dDu3nyecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0Oe€30macHOro o0pasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 30POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, peryisipHas (Qusnueckas
AKTUBHOCThH); (PU3MYECKOIO COBEPIICHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JEeSTENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTH TPYHOIIOOWS; WHTEPECOM K Pa3IHMYHBIM
chepam mpodheccuoHANBbHOM JesTebHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOp Oyaymiel npodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMUIO H
caM0o00pa30BaHUIO Ha TPOTSHKEHUHM BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIeHNH MPaKTHYECKHX 3a7a4 MaTeMaTHYeCKOil HalpaBiIeHHOCTH.

JK0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHUECKOW KYJIbTYPHI, MOHMMAaHHEM BIMSHUS COIHMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLUAIBHON CpeIbl, OCO3HAHUEM
[JI00AaNbHOTO  XapakTepa JAKOJIOTMYECKUX  MpoOjeM; OpUEeHTaluell Ha  NpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU ISl pellieHus 3ajad B 00JacTU OKPY’Kalolleil cpe/ibl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW NMPAKTHKH, TOHUMaHUEM MaTEeMaTHYeCKON HayKd Kak cepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALNY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4YeCKOW KyJIbTYpOW KaK CpPEICTBOM ITO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBISTh MPOEKTHYI0O M HCCIEIOBATENbCKYIO JIEATeIbHOCTD
WHAUBHUAYAJIbHO U B TPYyIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIE pe3yIbTaThl OCBOSHHUS TPOrpaMMBbl yaeOHOTO TipeameTa «MaTeMaTHKa
XapaKTePU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHbIMU  OeliCEUsiMiL,
VHUBEPCALHBIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATIbHbIMU — pe2yAsmUGHbLMU
oeticmsusamu.



1) Vrueepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).

Ba3oBrble JJornueckue aeiicTBUA:

BBISBIISITh U XapaKTEPU30BATh CYIIECTBECHHBIC MPHU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOILIEHUH MEXIy MOHATUAMHU; (HOPMYJIHUPOBATH OMpEeNeHUs MOHATHU;
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMS JJIs1 00001IeH s
U CPaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3A;

BOCIIPHHUMATh, (DOPMYIUpPOBaTh U MPEOOPa30OBBIBATH CY)KICHHS: YTBEpAUTEIbHbBIE U
OTpHIIATENbHBIC, €TUHUYHBIC, YACTHBIC U 00ILUE; YCIOBHBIE;

BBISBIISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpEUHs B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpEAiiaraTh KPUTEPHH IJIS BBISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIL;

JieNaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

MPOBOAMUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (IIpsIMbIe
M OT TPOTUBHOIO), BBICTpaMBAaTh AapryMEHTAlUIO, MPUBOIUTH NPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS U BBIBOJBI;

BBIOMpATh CMOCOO pemieHusl y4ueOHOW 3amaur (CpaBHHBATh HECKOJBKO BapHAaHTOB
perieHusi, BbIOMpaTh HanboJee MOAXOSAIUN ¢ yUETOM CaMOCTOSITENLHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBarenLCKUe AeiiCTBHA:

UCIOJIBb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIpOBaTh BOIPOCH, (PUKCUPYIOIINUE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHPOBATh CBOKO MO3MIIHIO,
MHEHHUE;

NPOBOJUTH CAMOCTOSITENIHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIICOBaHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0beKTa, SBICHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIYy 00bEKTaMU, SIBICHUSIMHU, TIPOLIECCAMU;
CaMOCTOSITeNIbHO  (hopMyJHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICIOBaHUS, OLICHUBATh JOCTOBEPHOCTh IMOJYYSHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmeii:

BBISBIIATH A€(UIUTBHI HHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JAJIsl OTBETa Ha BONPOC U
JUIs pelLLeHUs 3a1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HWCTOYHUKOB PpA3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

CTPYKTYpPUPOBaTh HMH(POPMAIUIO, TPEACTaBIATE €€ B pa3uyHbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 10 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.



2) Vnusepcanvhvle KoMMyHUKamueHwvle Oelicmsus, 0becnewusaion coopmupo8aHHoCcmy
COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo0nrenue:

BOCTIIPUHUMATH U (POPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU U ICISIMU
oOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pEeIIeHUs 3a7jaui, KOMMEHTHPOBATh
MIOJIyYCHHBIH pe3yibTarT;

B XO07I¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOIEMBI,
pemraeMoil  3ajauM, BBICKA3bIBaTh UJCH, HAICJICHHBIE Ha TIOWCK PEIICHHUS,
COTOCTABJISITh CBOU CYXKIEHUS C CYXICHHSIMH JPYTrUX YYaCTHUKOB JHAJIOTa,
0OHapy)XMBaTh Pa3INuME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

MPEJICTABIISTh PE3yNbTaThl PEHICHUs 3a/1a4H, SKCIIEPUMEHTa, UCCIeI0BaHuUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/ay TMPEe3eHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

NOHUMATh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW W WHAMBUIYAIBHON pabOTHI
OpU pelleHuH Y4eOHBIX 3aJay; MPUHUMATh LEedb COBMECTHOW JesITeNbHOCTH,
IUTAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,
JIOTOBAapUBAThCS, OOCYXKJIaTh TPOLECC M pe3ynbTaT padoThl; 0000aTh MHEHHS
HECKOJILKHX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYy ACHUS, 0OMEH MHEHH, «MO3TOBBIE
IITYpPMBI» W MHBIC); BBIMOJHATH CBOIO YacThb pabOThl U KOOPAWHUPOBATH CBOU
JNENCTBUS C IPYTUMH YiIeHAMH KOMaH/Ibl; OIICHHUBATh KA4€CTBO CBOETO BKJIaJla B OOIIMIA
IOPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

3) Vnusepcanvhuie pezynamuensle delicmaus, obecneuusaom @GopmuposaHue CMulCi08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTABJIATH TJIaH, AITOPUTM PELICHHS 33]]a4H, BBIOUPATh CIOCO0 PElIeHUs C yuETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HHPOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TI03HABATENbHON pe(pIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENbHBIX IPOLECCOB, WX pPe3ylbTaToOB; BIAAETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA Mpoliecca M pe3ylbTara PEIICHHs MAaTeMaTH4eCKOU
3a/1a4u;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a/a4d, BHOCUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HANJICHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IIEIM U YCIOBUSM, OOBSCHSATH HPUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHI



10 KUIACC

OmnepupoBaTh MOHATUSMH: TOUKA, IPAMAas, MJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICACTBHS M3 HUX MPU PEIICHUH T€OMETPHUUCCKIX
3amad.

OnepupoBaTh MOHATHSAMHU: MAPAJUICTBHOCTh M TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

Knaccudumuposats B3anMHOE pacoioKeHue IPSIMBIX U TIIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSIMHU: JBYTPAaHHBIA yroj, TpaHH JBYTPaHHOTO yria, pedpo
JIBYTPAaHHOTO YIJIa; JIMHEHHBIN YToJl ABYTPAHHOT'O YIJia; IpaaycHas Mepa JBYTPAHHOTO yIiia.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPAaHHHKA, TPABUIBHBI MHOTOTPAaHHHK.

PacriosHaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHHMKOB (ITMpaMHIa; MPHU3Ma, MPSIMOYTOJIBHBIN
napaienenurnen, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS Uil  KJacCH(UKaIUU
(BBIMyKJIBIE W HEBBINYKJIBIC MHOTOTPAHHWKH; IPABUIbHBIE MHOTOTPAaHHUKH; TPSAMBIE |
HAKJIOHHBIC TTPU3MBI, TapaJUICIICIIUIICbI).

OmnepupoBaTh MOHATUSAMH: CEKYILasi TNIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHHUS CEUCHHM, UCTIONB3YS METO/I CIIEIIOB.

CTpouTh ceueHHs MHOTOTPAHHHKOB METOJOM CJIEJOB, BBHINOJHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXIEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
QITOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOJbl MpH PELUICHUH CTaHIapTHBIX
MaTEeMaTHYeCKUX 33/a4 Ha BBIYMCICHUE PACCTOSHUM MEXAY ABYMS TOYKAaMH, OT TOYKH JIO
HpSAMOH, OT TOYKH J0 IIOCKOCTH, MEX/y CKPEIINBAIOIINMHUCS TPSIMBIMH.

Pemate 3amauM Ha HaxoXJIEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
QITOPUTMAaM, TPHUMEHSS HW3BECTHBIC AHAIUTHUYECKHE METOJbl MpH PELUICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3aJau Ha BBIYUCICHHE YIJIOB MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSAMOH M TUTIOCKOCTBIO, MEX/y TNIOCKOCTSIMH, ABYTPAHHBIX YIJIOB.

Beraucnars 00bEMBI M TUTOMAAN TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpHU3Ma, MUPAMHIA) C
npuMeHeHHeM (QOpMyJ; BBIYMCIATH COOTHOIIEHUS MEXIy IUIOMAASMUA TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OmnepupoBaTh TMOHATHSMU: CHMMETPHUSI B TIPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh
CHMMETPHH; IIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUrypax, MpeicTaBlIeHHYIO Ha YepTEeKax U PUCYHKAX.

[lpumeHsATs TeOMeTpHUYecKHe (aKThl s pEHICHHs CTEPEOMETPUYECKHX 3ajad,
IPEAIONAraoNX HECKOIBKO INAroB PEIICHHs, €CIH YCIOBHS NPUMEHEHHs 3a/laHbl B SBHON
dopme.

[IpumeHsTH TpOCTEHIIME MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPHUYCCKHX 3a/1a4.

[lpuBoauTE mTpHMEPHl MaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B TPHPOAEC U IKH3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MONyYEHHbIE 3HAHMS HA MPAKTUKE: aHATU3UPOBATh PEalbHbIE CUTyallUd U
NPUMEHATh W3YYCHHbIE TMOHATHSA B  NpPOLECCe TIOMCKa PEHICHHS  MaTeMaTHYECKH
copMyIHpOBaHHON MpPOOIEMBI, MOJCIMPOBATH PEATBHBIC CHUTYallUH Ha S3bIKE T'€OMETPHH,



HCCIICA0BATh IMOCTPOCHHBIC MOJCIN C HCIIOJB30BaAHUEM TI'€COMCTPHYCCKUX MMOHATUN H TEOpPEM,
arrapara a.HI‘66pBI; peuaThb MPAKTUYCCKUC 3a]a4, CBA3AHHBIC C HAXO0KACHUCM I'COMCTPHUICCKUX
BCJIMYHH.

11 KUIIACC

OnepupoBatb TTOHSITUSIMH [WIAHIPHYECKast MMOBEPXHOCTb, oOpa3yromue
WIMHIPUYECKON TTOBEPXHOCTH; IIMIIMHP; KOHWYECKasi TOBEPXHOCTh, 00pa3yrolne KOHNYeCKOn
MOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEpPXHOCTb.

Pacnio3naBate Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTyYSHUS TEJl BPALICHHUS.

KrnaccudunupoBars B3anMHOE pacnoioskeHue Chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSAMU: IIAPOBOIl CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa;
IapOBOH CJIOM, OCHOBaHME MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOIMIAN TTOBEPXHOCTEH TeNl BpAIICHUS, TEOMETPUUYECKUX TET C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIOUCAHHBIA B cdepy M OMHCAHHBIN OKOJIO
cdepsl; cdepa, BliMcaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOILICHUST MEXIY IUIOMIAASMH TMOBEPXHOCTEH W 00BEMaMH MOTOOHBIX
Te.

N3o00paxarh u3yyaemble (UTYpHl OT PYKM M C MPUMEHEHHEM MPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILICHUS.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeCcTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrInONMHATE ACUCTBUS CIOXKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHU 00J1aJaf0T.

[TpuMeHsTH paBUIIO Napasieienuea.

OnepupoBaTh TMOHATUSMHU: JIEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKaIsIpHOE
IPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHbBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB U IPOU3BEIECHUE BEKTOpA HA YUCIIO, YTOJI MEXIY BEKTOpaMmH,
CKaJIsIpHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensiTb reomerpuueckue (akTbl I pElIeHUsT CTepEeOMETPUYECKUX 3ajad,
MPEIOJIaraoliuX HECKOJIbKO IIaroB PEUICHHs, €ClIM YCJIOBUS NMPUMEHEHUsS 3a/laHbl B SBHOMN
dopme.

Pemats mpocreiiiye reoMeTpuuecKre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemarp 3agaum Ha J0Ka3aTelbCTBO MaTeMAaTHYECKHUX OTHOIICHUNH U HaXOXACHHE
TEOMETPHUYECKUX BEIUYHH MO 00pa3laM WM alIropuTMaMm, MPUMEHSSI U3BECTHBIE METOJIbI TIPH
pEIICHUH CTaHAAPTHBIX MATEMAaTUIECKUX 3a/1a4.

[TpuMeHsTh TpOCTEHlIne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a]1ay.



[IpuBoauTh mpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KHU3HH,
pacrno3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJIydE€HHBIE 3HAHUS HA NPAKTHKE: aHAIM3UPOBATh pPEAIbHBIE CUTYyallUd U
INPUMEHATh  W3Y4YEHHBIE IMOHATHS B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTU4YeCKU
chopMyJIHpPOBaHHON MPOOJIEMBI, MOJEIUPOBATh pealibHble CUTYyalldd Ha $3bIKE TI'C€OMETPHH,
MCCJIE0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAHUEM I€OMETPHUUECKHUX IOHATHM M TEOPEM,
anmapara anreOpbl; perarb NPaKTUYECKHE 33a1a4u, CBSI3aHHbBIE C HAX0XKICHHEM IT'€OMETPHUECKUX

BCJIMYHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JIEKTPOHHBIE
Ne  HaumeHoBaHue
Kontpoasn (nudposbie)
1/ | pa3iesioB H TeM IIpakTuueck
0 HpOIPAMMbI Bcero HbIE e pagoTEL o0pa3oBaTte/ibHbIE
padoThI pecypcol
BhejicHue B bubmuorexa [JOK
1 CTepeoMeTpIIO 10 https://m.edsoo.ru/1¢c2
09e37
IIpsimMble 1
[ITOCKOCTH B bubmuorexa [JOK
2 ;I;;Ziii?::c'“ 12 1 https://m.edsoo.ru/1¢2
09e37
IPSIMBIX U
IJIOCKOCTEM
IlepneHIUKyYNISIpHO bubmmoreka [IOK
3 CTb MPSIMBIX U 12 https://m.edsoo.ru/1c2
IUIOCKOCTEMN 09e37
Yriael Mexay bu6mmoreka [IOK
4 MPSIMBIMH U 10 1 https://m.edsoo.ru/1c2
IUIOCKOCTSIMH 09¢e37
bu6mmoreka [IOK
5 MHororpaHHuKH 11 1 https://m.edsoo.ru/1c2
09e37
O6LEMLI bubmuorexa [JOK
6 MHOTOFPAHHHKOE 9 1 https://m.edsoo.ru/1c2
09e37
IToBTOpEHME: bubmmoreka [IOK
7 CEeUeHu, 4 1 https://m.edsoo.ru/1c2
pPacCTOSIHUSA U YIJIbI 09e37
OBUIEE KOJIMYECTBO
YACOB 11O 68 5 0
IMTPOIT'PAMME
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11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumenoBanue
Kontpoan (ungposbie)
n/ pa3aesioB U TeM IIpakTnyeckn
Bcero  Hble o0pa3oBaTe/ibHbIE
1| MPOrpaMmbl e padoThbl
padoThI pecypcel
bu6mmoreka [IOK
1 Tena Bpamenus 12 https://m.edsoo.ru/1¢209
e37
bubmunoreka LIOK
2 OO0BEMEBI TET 5 1 https://m.edsoo.ru/1¢209
e37
BexTops! n Bu6muotexa [JOK
3 KOOPJIMHATHI B 10 1 https://m.edsoo.ru/1¢209
IIPOCTPAHCTBE e37
IT
o g:gozz:;e’ bubmmorexa LIOK
4 R ’ 7 1 https://m.edsoo.ru/1¢209
cucreMaru3sanus
y e37
3HAHUU
OBUIEE
KOJIMYECTBO
YACOB 110 34 3 0
I[MPOIT'PAMME

VYueOHblil Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS MPOAOIIKCHHEM
U Pa3BUTHUEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO YypOBHS OCHOBHOHM ImKosbl. Kypc
npeaHa3sHaueH A (GOpMHUPOBaHUSA Y OOydarOIIMXCSl CTATUCTHUUECKOW KyJIbTYyphl M IOHUMAaHMS
pOJIN TEOPUM BEPOSTHOCTEH KaK MaTEeMaTHYECKOrO0 MHCTPYMEHTa I MU3Y4YECHHs CIy4alHBIX
coObITHH, BenMuuMH U mTpoueccoB. Ilpm wu3yyeHMH Kypca oOoramaroTcs MpeaCTaBICHUS
y4aluXcs O METOAAX UCCIIEIO0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS [IOHMMAHUE 3HAYUMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IMO3HAHMS KAaK HEOThEMJIEMOH 4acTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepxaHue Kypca HAIpaBJIEHO Ha 3aKpPEIUICHWE 3HAHWM, MOITY4YEHHBIX NPU HU3YYEHHH
Kypca OCHOBHOM INKOJIbl M HA pa3BUTUE IMPEACTABICHUM O CIydalHBIX BEIMYMHAX H
B3aMMOCBA35X MEXKIYy HHMH Ha BaKHBIX IIPUMEpaxX, CIOJKETBl KOTOPBIX IOYEPIHYTH M3
OKPY’KaroIlero Mupa.

B cootBercTBHM C yKa3zaHHBIMH LEJISIMH B CTPYKType yueOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» CpeIHEH IKOoJIbl Ha 0a30BOM YpOBHE BBIJCIEHBI CIEAYIOIINE OCHOBHBIC
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comepxatenbHble TUHUM: «CiydaiiHble COOBITHS U BEPOSATHOCTH», «CilydailHble BETMYMHBI U
3aKOH OOJIBIITNX YHCEID.

Baxxnyro dacTh Kypca 3aHMMaeT U3Y4YE€HHE TE€OMETPUYECKOT0 M OWHOMHAIBLHOTO
pacnpeneneHuii ¥ 3HAKOMCTBO C HMX HENPEPbIBHBIMM aHAJIOTaMU — IIOKa3aTeIbHBIM U
HOpPMAaJIbHBIM pacIipeieICHUSIMHU.

Conepxanne nuaMH «CiydallHble COOBITHST W BEPOSITHOCTH» CIYKHT OCHOBOHM IS
dbopMUpOBaHUS TPEACTABICHUN O pacHpeleleHHH BEPOSTHOCTEH MeEXKAYy 3HAYCHUSMU
CIIy4aifHBIX BEJIMYUH, a TAaKXKe 3Ta JIMHUS HeoOXoAnMa Kak 0asza JJisi U3ydeHHs 3aKOHa OOJIbLINX
yncenl — (PyHAaMEHTaJIbHOTO 3aKOHA, ACMCTBYIOLIErO B MPUPOJE M OOIIECTBE M HMMEIOIIEro
MaTemaruueckyro  Gopmanuzanuo. Cam  3akoH  OONBIIMX  YHCEN  TpeIaracTcs B
03HAKOMUTEILHOU opMe ¢ MUHUMATBHBIM UCTIOJIB30BAHUEM MAaTEeMaTHIECKOro opmannsma.

Tewmpbl, cBsI3aHHBIE C HEMPEPBHIBHBIMU CIy4YailHBIMU BEIMYMHAMHU, aKIEHTUPYIOT BHUMAaHUE
IIKOJIbHUKOB Ha OMNHCAHMM WU H3YYEHHM CIy4YalWHBIX SIBJIEHUH C TOMOINBIO HEMpPEepbIBHBIX
¢byHkuii. OCHOBHOE BHUMaHHE yIESETCs MMOKa3aTeIbHOMY U HOPMAJIBHOMY PacIpeaeliCHUsM,
Opy 3TOM TMPEANOIaraeTcsi O3HAKOMHUTEIBHOE W3Y4YeHHE Marepuaia 0e3 J0Ka3aTellbCTB
MIPUMEHSEMBIX (haKTOB.

Ha usydenue xypca «BeposSTHOCTb M CTaTUCTHKa» Ha 0a30BOM YypOBHE OTBOAMTCA | 4ac B
HEJIENI0 B TEUEHUE KAKIO0ro rojia 00ydeHus, Bcero 68 yueOHBIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBienune NaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpenHee apu@meTHUEcKoe,
MeauaHa, HauOoJyplliee W HaMMEHbIee 3HAUeHHUs, pa3Max, ITUCIHepCUs U CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

Cry4aifHbIe DKCIIEPUMEHTHI (OTBITHI) W CIy4ailHbIE COOBITHS. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciiydailHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSATHOCTH COOBITHIA.
CrnyvaiiHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITUAMU. BeposSsTHOCTH COOBITHIA
B OIBITAaX C PABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH COOBITHSMHU.

Omnepanuu HaJ COOBITHAMHU: TEepecedeHue, 0ObeIUHEHNE, TMPOTUBOMOIOKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opmyia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEpOATHOCTb. Y MHOKEHHUE BEPOSITHOCTEH. JlepeBO CilydailHOrO 3KCIEPUMEHTA.
dopmyna mojaHO#M BeposTHOCTH. He3aBrucruMbie COOBITHSI.

KomOunaropHoe npaBmino ymHoxeHus. [lepectanoBku u dakropuan. Yucino coueTaHuiu.
Tpeyronsuuk [Tackans. @opmyna 6unoma HeioToHa.

bunapHBIi ciydaiiHbIN ONBIT (MCOBITAHUE), yCIIEX U Heynaya. He3aBucuMble MCTIBITAHUS.
Cepusi HE3aBUCHMBIX HCHBITAaHUNH 10 mepBoro ycmnexa. Cepusi HE3aBUCHMBIX HCIBITAHUN
bepuymn.

CnyualiHas BenuuuHa. PacnpeneneHue BeposTHOCTEH. Jlumarpamma pacnpenesieHusl.
[Tpumeps! pacnpeeneHuit, B TOM YHciie, FEOMETPHUUECKOe M OMHOMHAIIBHOE.

11 KUIIACC

YucioBele XapPaKTCPUCTUKU CJIy‘-IB.fIHBIX BCIIMYHNH: MaTEMAaTHYCCKOC OXUOaHucE,
AUCTICPCHUA U CTAHAAPTHOC OTKIIOHCHHC. HpI/IMepBI MNPUMCHCHUS MAaTCMAaTUYCCKOI'0 OKHUJIaHUA, B
TOM 4YHCJIe B 3aJadaX W3 IOBCEIHEBHOW J>KM3HH. Maremaruueckoe OXKHJIaHhe OWHApHOM
CIy4allHOM  BEeNMYMHBI. MaremMaTuyeckoe OXHUJAHUE CYMMBI  CIy4alHBIX  BEJIMYHH.
Marematuueckoe 0KH1aHHUEe U AUCIIEPCHSI TEOMETPUUECKOr0 U OMHOMHUAIIBHOTO pacipeieieHHH.

3aKk0oH OOJIBIIMX YHCEN M €r0 POJib B HayKe, MPUpoJie U olmiecTBe. BrIOOpOUHBINH METOT
HUCCIIENOBAHUMN.

[IpuMepsl HENPEPBIBHBIX CIIy4alHBIX BeJIW4YUH. [IOHATHE O IJIOTHOCTU pacIpeielCHUs.
3ajauyM, MNpPUBOAALIME K HOPMalbHOMY pacnpeneneHuto. [loHsTue o0 HopManbHOM
pacrpeieieHuH.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3y/ibTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MareMaTuKa»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BocIMTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPakIaHCKOW MJICHTUYHOCTH, YBOKEHUS K TPOLLIOMY
U HACTOSALIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHUKEHUSIM
POCCHIMCKMX MAaTEMAaTUKOB M POCCUMCKONM MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHU B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHUS, TUUECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAayKH U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHE
YCTOMYMUBOTO OyayIIEroO.

JcTeTn4ecKoe BOCIUTAHME:

ACTETUYECKMM  OTHOLIEHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHUH, pPacCyXIAEHUW; BOCIPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIu4YHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO YMEHHSI TPUMEHATH MAaTeMaTHYeCKHe 3HAaHUS B HMHTEpEcax
3I0pOBOr0 M Oe3omacHOro o0pasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pPEryispHas Quandeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03I0POBHUTEIHHON
JeSATETbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHWEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpohecCHOHATBLHON JesITeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON M €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oynyiiei nmpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUN MPaKTUYECKUX 33]1a4 MaTeMaTUYECKON HaIPaBIC€HHOCTH.

JKO0JI0ru4ecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
I00ANFHOTO — XapakTepa dOKOJOTHMYECKHX  Mpo0JjeM; OpUEHTAlMedl Ha  MpUMEHEHHE
MaTeMAaTHYECKUX 3HAHUW TSl pEUIeHHs 3a7a4 B 00JacTU OKPYXKAIOIMIEH Cpe/bl, MIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXXHBIX MOCIEACTBUAN ISl OKPYXKAIOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTUKH, TOHUMaHUEM MAaTeMaTHUYECKON HayKH Kak cepsl
YEJI0BEUYECKOU NEATEIBHOCTH, TANOB €€ Pa3BUTHUS U 3HAYUMOCTH Ul Pa3BUTUs LIMBUIM3ALINN;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKW M MaTeMaTU4YECKOW KyJIbTYpPOW KaK CpPEIACTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBIATh IPOCKTHYO M HCCIEIOBATEIBCKYI JEATEIbHOCTD
VHAWBUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHoro npeamera «MaTemaThka
XapakTepU3yIOTCS  OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUAMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusmMu.

1) Vrueepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A306vlx
KOZHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).

Ba3oBrble JJornueckue aeiicTBUA:

® BBIABISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMHU; (HOPMYJIHUPOBATH OMpEAeNCHUs MOHATHU;
yCTaHaBJIMBATh CYLIECCTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHMS JJIs1 00001IIeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M POTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MPEANiaraTh KPUTEPHH IJS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e J[enaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMbIe
U OT TPOTUBHOIO), BBICTpaMBAaTh AapryMEHTAlUIO, MPUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBO/IBI,

e BbEIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIIHNA ¢ Y4ETOM CaMOCTOSITEIHHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBarenLCKUeE AeliCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  IO3HAHWS;
bopMyIUpOBaTh BOIPOCH, (PUKCUPYIOIINUE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BAaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OO0beKTa, SBIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBICHUSIMH, POLIECCAMU;

® CaMOCTOATENIbHO  (opMynaHpoBaTh 00OOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
pOBEAEHHOTO HAOIOCHUS, UCCIEIOBAHUS, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;



® [POTHO3UPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEATIOTOKCHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOMPOC U
JUTSI pEIICHUS 3a1a9H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MPEJICTABICHHUS,

® CTPYKTYpHpOBaTh HWHQPOpMAIMIO, TMPEACTaBIATh €€ B  pa3iuuHbiXx (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIEHUBATh HAAGKHOCTH HH(POPMAIMH IO CAMOCTOSITENHLHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VhusepcanvHvlie KoMMyHUKamugHwle Oelicmsus, obecnedusaom c@opmuposaHHocmy

COYUATLHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menne:

® BOCIPHUHUMATH U (POPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMH U HEISIMH
OOIIeHMs; SCHO, TOYHO, T'PaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pEeIIeHUs 3a7aul, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

e B x0j¢ 0OCYXJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX)AAaEMOM TEMBI, TTPOOIEMBI,
pemraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TIOWCK PEIICHHUS,
COTOCTABJISITH CBOU CYXKIEHUS C CYXICHHSIMH JPYTrUX YYaCTHUKOB JHAJIOTa,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HoOTrNacHsi, CBOM BO3PAKEHUS;

® MPEACTaBIATH PE3yJbTAThl PEIICHUS 33aJa4M, YKCIIEPUMEHTA, UCCIICIOBAHUS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ay IMPE3CHTAlUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

® [IOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HHIWBUIYaTHbHOU pabOTHI
Opu  pelleHud Yy4eOHBIX 3aJa4, NPUHUMATh 1edh COBMECTHOW JEsITeNbHOCTH,
IUTAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,
JIOTOBApUBATHCs, OOCYXKAAaTh MPOIECC W pe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJILKHX JIIOJICH;

® y4acTBOBATh B IPYMIOBHIX (popmax paboThI (00CYKaeHUs, 0OMEH MHEHHUH, «MO3TOBBIC
IITYPMBD» W WHBIC); BBHIMOJIHATH CBOKO YacTh pabOThl W KOOPAWHHPOBATH CBOU
JIEUCTBUS C IPYTUMH YWICHAMH KOMaH/IbI; OIICHHBATh KAY€CTBO CBOETO BKJIAJla B OOIIHIA
MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oeticmsus, obecneuugarom Gopmuposarue cmoviCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

Camoopranmn3anus:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHS 3ajaud, BbIOMpaTh CIOCOO pEleHUs ¢ y4EToM
UMEIOUINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM I[I03HABATENBbHON peQIEeKCHU KaKk OCO3HAHUS COBEpPIIAEMbIX
NEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pPe3yibTaToOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISL IIpoLecca M pe3yipTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEUIEHUM 337aud, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3yibTaTa LEIHM U YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

UuTarh U CTPOUTH TAOJHIIBI M TUATPAMMBIL.

OnepupoBaTh TOHATUSMHU: CpenHee apudmernyeckoe, MeauaHa, HawOoJbIIee,
HauMEHbIIIee 3HaYeHHUEe, pa3Max MacCHUBa YHCIOBBIX JaHHBIX.

OnepupoBaTh TOHATHUSMHU: CIYYaWHBIA SKCIEPUMEHT (OMBIT) W CIy4alHOE COOBITHE,
DJIEMEHTapHOE COOBITHE (DIEMEHTAPHBIA MCXOJ) CIy4alHOTO OIBITa; HAXOAUTH BEPOSTHOCTH B
OTBITaX C PABHOBO3MOXXHBIMH CIyUYaWHBIMHU COOBITHSIMH, HaXOJUTh U CPABHUBATH BEPOSTHOCTH
COOBITUI B U3YyUEHHBIX CITYYalHBIX IKCIIEPUMEHTAX.

Haxomute 1 hopmynupoBaTh COOBITHS: TIEPECCUCHUE U OOBbEIUHEHHUE JTAHHBIX COOBITHH,
COOBITHE, TPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJB30BAThCS auarpamMmamu Diliepa u
bopMyIoil coxkeHUs BEpOATHOCTEH MPpH PEeLICHUHU 3ajad.

OnepupoBaTh MOHSATUSIMU: YCJIOBHAsE BEPOATHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOAWUTH
BEPOATHOCTH C TOMOUIBIO IIPAaBUJIa YMHOXKEHHUS, C TIOMOIIBIO JIepeBa CIy4aifHOTO OMBITA.

[TpumeHsITh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS TP PEIICHUN 3a]1a4.

OnepupoBaTh MOHATHIMH: HWCIBITAHWE, HE3aBUCHMBIC HCIIBITAHHS, CEpUs HCIBITAHUMH,
yclex W HeyJaya; HaxOJIUTh BEPOATHOCTH COOBITHII B CEpUU HE3aBUCHMBIX HCIBITAHUU 0
MIEPBOTO yCIIeXa; HAXOAUTh BEPOATHOCTH COOBITUH B CEPUU UCIIBITAaHUKN bepHysmm.

OnepupoBaTh MOHATHSAMH: CIOy4yaiiHas BENWYHWHA, pACIpENeIICHHE BEPOSTHOCTEH,
Juarpamma pacripe/eeHHs..

11 KUIIACC

CpaBHUBaTh BEPOATHOCTU 3HAYEHWH CIIy4allHOM BEIMYMHBI IO PACHpPElEICHUIO WU C
IIOMOILBIO AUArPaAMM.

OnepupoBaTb MNOHATHEM MAaTEMATHYECKOTO OXXHMIAHUSA; INPUBOAUTH IPUMEPHI, Kak
IIPUMEHSAETCA MaTEMaTHYECKOE OXHUAAHHUE CIIy4alHOM BEIMYMHBI HAaXOOUTh MaTE€MaTH4ECKOe
0’KMJIaHKE I10 JaHHOMY PacCIpeIeICHUI0.

Nmetsb npencraBieHue 0 3aK0HE OOJIBIINX YUCEI.

HmeTs npencTaBiieHne O HOPMaJabHOM PaclpeciICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunyectBo yacos JJIeKTPOHHBIE
Ne HaumMeHnoBaHue
Konrpoar  Ilpaktuuec = (uudpoBbie)
n/ pa3esioB U TeM
. S — Beero HBIC KHe oOpa3oBaTe/ibHbIE
padoThbI padoTsI pecypcnl
[IpencraBienune qaHHBIX but6mmoreka [IOK
1 U omcaTeIbHas 4 https://m.edsoo.ru/
CTAaTHCTHKA e0b7b0f1
CiyyaliHble ONIBITHI 1
Cly4aliHbIE COOBITHS, BuGnmorexa LIOK
2 OTIBITRL € 3 1 https://m.edsoo.ru/
PaBHOBO3MOKHBIMH <0b7hOf]
DJIEMEHTaPHBIMU I —
UCXO0JIaMH
Omneparuu Haj but6mmoreka [IOK
3 COOBITHUSIMH, CIIOKEHHUE 3 https://m.edsoo.ru/
BEPOSATHOCTEH e0b7b0f1
VYcioBHast BEpOSATHOCTb,
JIEPEBO CIYIAMHOTO bubmuoteka [JOK
4 ombITa, (hopMyJsia OJTHON 6 https://m.edsoo.ru/
BEPOSTHOCTH U e0b7b0f1
HE3aBUCUMOCTD COOBITUI
S TMHTLL but6mmoreka [IOK
5 B —— 4 https://m.edsoo.ru/
e0b7b0f1
Cepunu bubmmoreka [JOK
6 [I0CJIEJOBATEIbHBIX 3 1 https://m.edsoo.ru/
VCIIBITAHMI e0b7b0f1
CrnyuaiiHble BETUYHUHBI U bubmmorexa LIOK
7 B — 6 https://m.edsoo.ru/
€0b7b0f1
O6oGmenue 1 bubmoreka [{OK
8 CHCTeMATHAAIHA SHAHHI 5 2 https://m.edsoo.ru/
€0b7b0f1
OBHIEE KOJIMYECTBO 14 ) )
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11 KITIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBanme
IlpakTuuec  (UuppoBLIe)
n/ pa3aesioB M TeM Kontpoasn
Bcero KHe oOpa3oBaTe/ibHbIE
n MPOrpamMMbI ble padoThI
padoTsI pecypcel
MaremaTuueckoe bu6mmoreka [IOK
1 O’KHMJIaHHUE CIIy4allHON 4 https://m.edsoo.ru/5fbc5
BEJIMYUHBI dcl
Hucnepcus u
CTAHAPTHOE bubmuoreka [{OK
2 P 4 1 https://m.edsoo.ru/5fbc5
OTKJIOHEHHE del
CIIy4alHOM BEIMYHHBI -
but6mmoreka [IOK
3 3aKoH OOJBIINX YHCET 3 1 https://m.edsoo.ru/5fbc5
del
HenpepriBHble bu6bnuorexa [IOK
4 CIy4YaifHbI€ BEJTUYUHBI 2 https://m.edsoo.ru/5fbc5
(pacripeneneHus) del
bub6munoreka LIOK
Hopmanbsnoe
5 2 1 https://m.edsoo.ru/5fbc5
pacnpezeneHus
del
IToBTOpEHME,
oGoGmeHe i but6mmoreka [IOK
6 19 2 https://m.edsoo.ru/5fbc5
cucTeMaTu3anus del
3HAHUU —
OBILIEE KOJIMYECTBO 34 ) 3
YACOB I10 ITPOTPAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eomerpus 10 — 11: yueOnuk a1 o61eo0pazoBaTenbHbIX yuapexaeHuii./ Atanacsa JI.C.,

Bbyry3os B.®., Kagomues C.b., [To3usk O.1"., Kucenesa JI.C. — M.: IIpocBewienue, 2024.
Anrebpa u Havyasa MaTeMaTudeckoro ananuza: 10-11 kmaccel: 6a30BbIi U YTITyOJICHHBIN
ypoBHU: yueOnuk/I1.A. Anumos, FO.M. Konsirun, M.B. TkaueBa — M.: I[IpocBemienue,
2024.
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