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PABOYAS ITPOI'PAMMA
(ID 2672210)
y4eOHOro npeaMera «AJiredpa u Ha4ajJIa MaTeMaTHYECKOr0 aHAJIU3A.
ba3oBblil ypoBeHb»

st ooygaromuxcst 10-11 kimaccos

MNOSACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma y4eOHOro Kypca «Anredpa U Hayajga MaTeMaTH4eCKOIro
aHanuza» 0a3oBoro ypoBHs aisi oOyuarommuxcs 10 —11 ximaccoB pa3zpaborana Ha
ocHoBe DenepabHOrO rOCyIapCTBEHHOTO 00Pa30BaTENbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHusi, € Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbSABIIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUN POCCUUCKOTO
oOpa3zoBanusa. Peanmuzamusi mporpamMmbl 0OECIIEUMBAET OBJIAJIEHUE KIIFOUEBBIMU
KOMIIETEHIUSIMH, COCTABISIOIIMMUA OCHOBY JUISI CaMOPAa3BUTHS U HENPEPHIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIIUXCS.

HEJIN N3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTUYECKOTO aHAIM3a» SBISICTCS OJHUM M3
HamOoJee 3HAYMMBIX B TMpOrpaMMe CTapliel IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECNeYNMBAET HWHCTPYMEHTAIBbHYIO 0a3zy JUisi HM3Y4EeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYTOil CTOPOHBI, (POPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB WH(GOPMATHKH, OOIECTBO3HAHMS, HCTOPWHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydaliuecs OBJIAJECBAIOT YHHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KoTopas GopMyIupyeT CBOU JOCTHKEHHUS B MaTeMaTHIeCKou (popme.

Kypc anrebOpsl 1 Hayan MareMaTHYECKOr0 aHAJIM3a 3aKJIa/IbIBAET OCHOBY IS
YCTEIIHOTO OBJAJICHUS 3aKOHAMHU (DHU3UKH, XUMHUH, OWOJIOTHH, TOHHUMAaHUS
OCHOBHBIX TEHJICHIMA HKOHOMHKA U OOLIECTBEHHOM JKM3HHU, TO3BOJISIET
OPUEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BATh UX B MOBCEIHEBHOW KU3HU. B TOXe BpeMs OBIaJcHUE
a0CTpPaKTHBIMU W JIOTUYECKHM CTPOTUMH MaTEMaTUYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AllUI0, a0CTparupoBaHue u



aHaJoruio, GoOpMUPYET KPeaTUBHOE U KPUTHUYECKOE MBIILUICHHE. B Xo/e n3ydyeHus
anreOpbl M Havall MaTEeMaTUYECKOrOo aHajiu3a B CTaplied IIKoJe ydJalluecs
MOJYyYalOT HOBBIA ONBIT PEHICHHS TMPUKIAIHBIX 3a7a4, CaMOCTOSATEIbHOTO
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJENEH pEeajbHbIX CUTYallMd W HUHTEPIpETALUU
MOJYYEHHBIX  PEIICHUM, 3HAKOMATCA C  OpUMEpaMu  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TMPUPOAE, HAYKE M B HCKYCCTBE, C BbIJAIOUIUMUCA
MAaTEMAaTHYE€CKUMHU OTKPBITHUSIMHA U UX aBTOPAMHU.

Kypc o6nagaeT 3HaYMTENBHBIM BOCHHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak uepe3 y4eOHbBIM mMaTepuall, CIoCOOCTBYIOMIHMK (HOPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK W uepe3 chnenuduky ydeOHOW AesiTeIbHOCTH,
TpeOyroniei CaMOCTOSITEIbHOCTH, AKKYpaTHOCTH, MPOAOJIKUTEIbHOM
KOHIICHTPAllM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yJIbTaT.

B ocHoBe MeTomuku OOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaJu3a JIGKUT JeATeIbHOCTHBIN MPUHIIMI O0Y4YCHUSI.

Crpykrypa Kypca «Anredpa u Hadaja MaTeMaTHYECKOTO aHalln3a» BKIIFOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JHUHUU: «YHHClIa W BBIUUCICHUA,
«Dynkiuu  w - rpaduku», «YpaBHEHHS W HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHanuzay, «MHoXkecTBa M JIOTMKa». Bce OCHOBHBIE
CoAEpKATEIbHO-METOANYECKUE JIMHUU HW3y4aloTCsl Ha MPOTSKEHUH JBYX JIET
o0Oy4eHUs B CTapIieil IIKoJIe, €CTECTBEHHO JOMOJIHSSA APYT Apyra M MOCTEIICHHO
HACHIIIAsICh HOBBIMM Te€MaMHU U  pasfenamu. JlaHHbBIA Kypc  ABJIsE€TCS
UHTETPATHBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe coaepkaHue HECKOJIbKUX
MaTeMaTHYEeCKUX JUCIUILIMH: aire0pa, TPUTOHOMETpHS, MaTeMaTUUECKUI aHaJIn3,
Teopusi MHOXKecTB M Ap. Ilo mMepe Toro kak ywaruecs OBJIaJeBarOT Bc€ Oosee
ITUPOKUM MaTEMAaTHYECKUM aIapaToM, Y HUX MOCIEA0BATEILHO (GOPMUPYETCS U
COBEpILICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJIENIb pPEalbHOU
CUTyallud, NPUMEHATh 3HAHUS, [OJyYEeHHblE B Kypce «AnreOpa u Hayana
MaTEeMaTUYECKOTO aHalu3a», JJIS PEIICHHUS] CAMOCTOATENHLHO CHOPMYITUPOBAHHOM
MaTeMaTHYECKOW 3aJ1a4H, a 3aT€M UHTEPIPETUPOBATH IMOJYUYECHHBIN PE3YyIbTaT.

ConepxaTtenbHo-MeTOAMYECKasd JHUHUSA «YUucna v BBIYMCIEHUS 3aBepllaeT
¢dbopMHupOBaHUE HABBHIKOB HMCIIOJIB30BAHUS JEHUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaTO B OCHOBHOH mikoje. B crapmieil mikojie ocoboe BHHMaHUE YJENIsAETCS
(GbOpMHUPOBaHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABHIKOB, BKIIOYAIOIMNUX B CeOs
MCIIOJIb30BAaHUE DPA3IUYHBIX (OpPM 3amuch JIEWCTBUTEITHHOTO 4YHCIA, YMCHHE
pallMOHANIBHO BBINOJHATh JIEMCTBHS C HHUMH, JAE€IaTh NPUKUAKY, OLICHUBATH
pesyabTar. OOyuaroniuecs MOJMY4YalOT HAaBBIKA MNPUOJMKEHHBIX BBIYUCICHUH,
BBIMIOJTHCHUS JICHCTBUM C YHCIAMM, 3allMCAaHHBIMU B CTaHJIApTHOU (dopmMme,
WCMOJIb30BAHUS MATEMATUUECKNX KOHCTAHT, OLIEHUBAHUS YMCJIOBBIX BBIPAKEHUM.



JIuaus «YpaBHEHHUS] U HEPABEHCTBA» PEAIM3YETCS HAa MNPOTSHKEHUH BCETO
o0Oy4yeHUss B CTapllei IIKoJie, IMOCKOJbKY B KaXIOM pasjelie MpOrpaMMbI
MPELYCMOTPEHO pPEUIEHUE COOTBETCTBYIOMIMX 3aaad. OOydarouiuecss OBJIaJ€BaIOT
Pa3IMYHBIMUA METOJIAMU PELICHUS UENbIX, PAlUOHAIBHBIX, HPPALHOHAILHBIX,
MOKa3aTeIbHbIX, JIOTApU(PMUYECKUX UM  TPUTOHOMETPUYECKUX YpPaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loslyueHHbIE YMEHHS UCTIONB3YIOTCS MPU UCCIETOBAHUN
(GyHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, PEIICHUU MPUKIAJAHBIX 3a7ad W 3ajay Ha
HaxOXXJICHUE HauOOJbIIUX M HAUMEHBIIUX 3HaYeHuW ¢yHkuuu. JlanHas
cojepKaTelibHasi JIMHUSA BKJIIOYaeT B ce0s Takke (QopMHpOBaHHE YMEHHM
BBITIOJIHSITH Pacdy€Thl Mo (QopmyiiaM, MpeoOpa3oBaHUsS 1ENbIX, pPallUOHATbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana OPOUCXOAUT  JajbHEHIIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUS y4yaniuxcsi, (OPMUPYIOTCS HABBIKM JICTYKTHBHBIX
paccyxjaeHudt, paboTel C  CUMBOJBHBIMU  (opMamu,  TpEACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpPaBEHCTB. Ajredpa
npennaraetr S(QQPEKTUBHbIE WHCTPYMEHTHI IS pEHICHUS TMPAKTHYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HarIsiJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEI0BATEIILHOCTh M3Y4YEHHUS MaTepuaa. N3yuenue CTETIEHHOM,
MIOKa3aTeIbHOM, JIOTapu(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINM, UX CBONCTB
U rpadHKOB, MCIOJIb30BaHHEe (DYHKIMHA IS peIICHUsS 3a7ad U3 JAPYTuX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK W C PEIICHUEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OoibIloe BHHUMaHHE
yaensercs GOpPMHPOBAHUIO YMEHUS BhIpakaTh (HOpMYJIaMu 3aBUCUMOCTH MEXIY
pPa3sTUYHBIMUA BEJIMYMHAMH, HCCIE0BaTh TOJyYEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAIleJIeH Ha pPa3BUTHE YMEHHUM
U HaBBIKOB, IIO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
pasnTu4YHON (opMe: aHANUTHYECKOW, rpaduyeckoil u cioBecHOW. Ero msydenwme
CIOCOOCTBYET PAa3BUTUIO  ANTOPUTMHUYECKOTO  MBIIIICHUS, CHOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETHU3AIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxatenbHass nuHus «Hadanma maTeMaTHYecKOTO aHaln3a» MO3BOJISET
CYILIECTBEHHO PACIIUPUTh KPYr Kak MaTeMaTH4YeCKUX, TaK M MPUKIAJHBIX 33724,
JIOCTYMHBIX 00YYaAIOMIUMCS, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCJIEIOBATh U
cTpouth Tpauku GYHKIUN, ONpEeAessITh UX HauOOJbIINE U HAUMEHbIIINE
3HAQYEHUS, BBIYUCIATH IUIOMAAN (GUryp U oObEMBI TeJl, HaXOAUTh CKOPOCTH U
YCKOpeHus1 TmpoueccoB. JlaHHas coaepxareibHas JHWHUS OTKPBIBAET HOBBIC



BO3MOXXHOCTH TIOCTPOCHHUS MATEMAaTHYECKUX MOJeNeH peanbHBIX CHUTYaIuH,
HAXOXKJCHUS HAWIY4IIeTO PEIICHUS B TPHUKIAJAHBIX, B TOM YHCJIE COIMAJIBHO-
HPKOHOMHUYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMH MaTE€MaTHYECKOrO aHaJIn3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIICHUS, (OPMUPOBAHUIO YMEHUW pAacCIlO3HABaTh MPOSBIICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U HCKycctBe. OOywaromuecs Y3HAIOT O
BBIAIOIIMXCS PE3YJIbTaTaX, IMOJYYEHHBIX B XOJE pPa3BUTHS MAaTEMAaTHKH Kak
HAyKH, U UX aBTOpax.

CopeprkaTeabHO-METOANYECKas JTUHUS «MHOKECTBa U JIOTHKA» B OCHOBHOM
MOCBAIICHA  JJICMEHTaM  TEOPUU  MHOXKECTB.  1€OpPETHKO-MHOXKECTBEHHBIE
NPEICTaBJICHUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHONW MaTeMaTHKW M IPEJIararoT
HanOoJIee YHUBEPCATBHBIN SA3bIK, 0OBEIUHSIONIMA BCE pa3/Ieiibl MaTeMaTHKU U e
NPWJIOKCHUH, OHU CBSI3bIBAIOT pa3HbIC MAaTEMaTHUYECKHUE JWCIMIUIMHBI B €IUHOC
nenoe. [1oaToMy BaKHO JaTh BO3MOKHOCTH ITKOJBHUKY TOHMMATh TEOPETHKO-
MHO>KECTBCHHBIH SI3bIK COBPEMCHHOW MAaTEMaTHKH W HCIIOJIB30BaTh €ro IS
BBIPQYKECHUST CBOUX MBICIICH.

B kypce «Anrebpa u Hadajga MaTeMaTHYECKOrO aHAIHM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTeMaTHYECKOTO  MOJCIHUPOBAHUsS, KOTOPHIE IPHU3BAHBI
chopMUPOBATH HABBIKK MTOCTPOCHUS MOJICNICH pealbHBIX CUTYAIUi, UCCIICIOBAHUS
ATHX MOJeNIell ¢ TOMOIIBIO armapara ajreOpbl U MaTeMaTHYeCKOro aHalu3a |
MHTEPIPETAIIMU MTOJYICHHBIX Pe3yIbTaToB. Takue 3aJaHus BIUICTCHBI B Ka)IbIH
U3 pa3zeiioB POTPaMMBI, TOCKOJBKY BeCh MaTepHall Kypca ITUPOKO UCTIOIb3YeTCs
IUTS peIIeHUs] MPUKIAIHBIX 3a1a4. [Ipy pemeHun peansbHbIX MPaKTUYCCKUX 3a1ad
ydaliuecss pa3BUBAIOT HAOJIOIATEIIPHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETHU3HPOBATH
npobnemy. JlesTenpbHOCTh MO (HOPMUPOBAHUIO HABBHIKOB PEIICHUS MPHUKIATHBIX
3a/lady OPTaHM3yeTCs B MPOIIECCE M3Y4YEHUsI BCEX TeM Kypca «AnreOpa u Hayaia
MaTEeMaTUYECKOTO aHATH3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydYeHHE Kypca anreOpbl W Haval MaTeMaTHYEeCKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOJAMTCS 2 yaca B Heaento B 10 kiacce u 3 vaca B
Henento B 11 kimacce, Bcero 3a gBa roja ooydenus: — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMoHaIbLHBIMU YHCIIaMH, TIPE0Opa30BaHUs YUCIOBBIX BhipakeHul. [Ipumenenue
IpoOeit U MPOLEHTOB IS PElIeHUs MPUKIaJHbIX 3aJlad U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENbHBIE uKCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue omnepanuu ¢ JACHUCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPAaBUiIa OKPYIJICHUS, IPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUI.

Crenenb ¢ wnenbiM  nokasarenem. CranpaptHas  Qopma  3amucH
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue mnomxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN ISl PEIICHUs] MPAKTUYECKUX 3a7ad U MPEJACTaBICHUS
JAHHBIX.

ApudmeTndyecknii  KOpeHb  HaTypalbHOM  crtemeHu.  JlelictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHOUN CTETICHHU.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pEIIEHUWE HEPABEHCTBA.
Metox HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHHUN M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a/a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeajbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpatHble (QyHKIUY.

OO6nacTp onpeneneHus © MHOKeCTBO 3HaueHut Qynkuuu. Hynu dyHkuu.
[TpomexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC (DYHKIUU.

Crenennas (yHKIMsI C HATypalibHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYXKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(YHKIUH YMCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICI0BATEIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opmyna CIOXKHBIX NMPOLEHTOB. Mcnonb30BaHWE TPOrPECCUU A
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara JJisi ONMCAaHUsS PeaibHbIX
IIPOIIECCOB U SIBJICHUM, NPU PEIICHUH 33129 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

HarypanbHbie u niensie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaIbHBIM NIOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJACPKAIMMUX CTETIEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblEe ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInuHbIX 00JlacTeil HayKu M peanbHOI
KU3HU.

DyHKUNH U TPaPUKH

Oyukuust. [lepuogmueckne  dyHknuu. IIpoMexxyTkMm  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HaumOonbliee W HamMmeHbliee
3HauYeHUE (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[TokazarenbHas u norapupmudeckas QyHKIUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpa@ukoB PyHKIUN I peLICHUs YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpaduxoB QyHKUUN JIsI UCCIAEJOBAHUS TMPOIIECCOB MU
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3a]ad M3 JAPYTUX YUYEOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  ¢ynkuuu. ['eomerpuueckuil ©U  (QU3UYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenue HanOobIllero 1 HaMMEHbIIEro 3HaYeHUs! PyHKIIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopmymoit uim rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reoMerpuyecknii u (uU3NUECKUN CMBICI. Bpluncienue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JOCTH)KEHUE HA YPOBHE CpPEHEro 00IIero o0pa3oBaHus CASAYIONIUX JUYHOCTHBIX,
MeTaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUSI MPOTPpaMMbl y4eOHOro MpeaMeTra
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COILMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TatproTdyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO 3THX JOCTIKEHHM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMS,
CBSI3aHHOTO C IPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIBbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYUBOTO OyAYIIETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, paccyXICHUU;
BOCIPUMMUYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JWYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCHUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MAaTeMAaTHYECKHEe 3HAHHUS B
WHTEpEcax 370pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOpPOBBIO (30pOBO€ MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATUU U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3nyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIbHOM
NEeATENbHOCTHIO.

TpynoBoe BoclIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccuu W peanru30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUM BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOMN
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NMPUMEHEHHE MaTeMaTUYeCKMX 3HAHUW JJId pelleHHs 3a7ad B
00JaCTH  OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OIICHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOIECTBEHHOW TMPAKTUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYUMOCTH JUISl PA3BUTHUS IUBWIIM3ALUU; OBIAJCHUEM SI3BIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHANBUAYAITBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS MPOTPAaMMBbI YYEOHOro MpeameTa
«MaremaTtuka XapaKTEepU3YyIOTCS OBJIaICHUEM YHUBEpCaJIbHBIMU
NMO3HABATEJbHBIMH  JCUCTBUSIMH, YHUBEPCAIbHBIMH  KOMMYHHUKATUBHBIMU
NEUCTBUSIMU, YHUBEPCAIIbHBIMU PETYJIITUBHBIMU JIEUCTBUSIMH.

1) VuuBepcanbHble  MO3HABaTeJbHbIEe  JIEWCTBUA,  00ECIIEUNBAIOT
dbopMupoBaHue 0a30BbIX KOTHHUTHUBHBIX IIPOILECCOB O0Oyd4aromuxcsi (OCBOCHUE
METOJOB  TO3HAHHUS  OKPYXKAIOLIEro  MHUpa; NPUMEHEHHE  JIOTUYECKHUX,
MCCIIeI0OBATEeILCKUX OTepaluii, yMeHUI paboTaTh ¢ nHpOpMaImei).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMAaTUYECKUX
00BEKTOB, TMOHATUM, OTHOUIEHUM MEXAY MOHATUSAMH; (HOPMYIUPOBATH
OmNpeNesiecHUs]  MOHATHH;  YCTaHABIMBATh  CYIIECTBEHHBIM  MOpHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYJIHpPOBATb M  NPeoOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTepUM Il BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTpaUBaTh apryMEHTaLHUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpaATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICAOBATCIBCKUC I[GﬁCTBPISII

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONIMNE TMPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBIICHWS, TIPOIECCA, BBIBICHUIO 3aBUCUMOCTECH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOATETHHO (POpMYyIHUpPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yabTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAaHUS, OIEHHWBATH JTOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBISBIIATE AeUnuThl WHOOpPMAINKU, JAaHHBIX, HEOOXOMMMBIX I OTBETA
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOpPM MpEACTaBICHNUS,

CTPYKTYypUpOBaTh UHGOPMALIUIO, TPEACTABIATh €€ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
VYHuBepcaibHble KOMMYHMKATHBHbIE JICHCTBUS, OO0ECHEUYHMBAIOT

c(hOpPMHPOBAHHOCTH COIMATBHBIX HABBIKOB O0yUYaOIIIUXCSI.
OO1ieHue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXKIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OJieMbl, pelIaeMoi 3a1a4u, BbICKa3bIBaTh UJIEH, HAlIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh pa3juyhe M CXOACTBO IMO3HIIUI; B
KOppEKTHOU (hopme HOpMyITUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  pE3yabTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a]a4 MIPE3ECHTALUU U OCOOEHHOCTEN ayIUTOpUH.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh M HUCIIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
UHAUBUAYaTBLHON paOOTHI MIPU PEIICHUN YUEOHBIX 3a7a4; MPUHUMATD 11EJb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOMU
paboTHI, pacrpeaeisaTh BUIBI paboT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUST HECKOJIBKUX JTHOJICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CyX aeHUs, 0OMEH MHCHUH,
«MO3TOBBbIE IITYPMbD» W WHBIC); BBINOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATh CBOM JCHCTBUSA C JAPYTUMH WICHAMH KOMAaHJbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

YHuBepcalbHbIE peryjasiTUBHbIE JIEUCTBUS, 00ecreunBaoT

dbopMupOBaHUE CMBICIOBBIX YCTAHOBOK M YKU3HCHHBIX HABBIKOB JTUYHOCTH.
Camoopranuzanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHUS 3a7a4u, BHIOUPATh CIIOCOO PElIeHUs C

y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTpOJIB:

BJIaACTh HaBbIKaAMHU MMO3HABATEILHOU pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, NX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yiibTaTa pCIICHUS MaTeMaTHYeCKOM 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEM;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU M YCIOBUAM, OOBACHATH
IPUYHMHBl JOCTUKEHUS WIIA HEJOCTHIKEHHSI pPE3yJIbTATOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHAIIA3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KUIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIeCATUYHAS APOOb, MPOIEHTHI.

Boimonuate  apumeTHyeckue — omepanud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHJIapTHas
dbopMa 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHOM CTENEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOTO YTJIa;
MCITIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKJECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMoOHAIbHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsATh nmpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonusaTh npeoOpa3zoBaHusl I1ENbIX, PALMOHAIBHBIX W HUPPALUMOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IUYHbIX 00JIacTe HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajbHblE CHUTyallMM Ha $3bIKE auredpbl, COCTABIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBath rpaduku (QyHKIUN sl UCCIENOBaHUS MPOILIECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Havana maTeMaTH4ecKOro aHaJIN3a

OnepupoBaTh NOHATUSAMHU: IIOCIENOBATENBbHOCTb, apudmernyeckas MU
reOMETpUYECKasl IPOrPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlas TIeOMETpHYEcKast
nporpeccusi, cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKWCTBA MOCIEA0BATEILHOCTEN U MIPOTPECCUM [T PEIICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBI — ammapar Juisi  ONHCAHMS
peaslbHBIX TPOLECCOB W SIBJICHHUM, MpH pEHIeHUH 3aJad M3 JPYruX y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TMOHATUSAMH: HATYpAIbHOE, I1IE€JIOE€ YHUCJIO0; HMCIIOIb30BATh
NPU3HAKYU JCIMMOCTH LEJbIX YUCEII, Pa3JIOKEHHUE YHCIIA HA MPOCThIE MHOKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATH TMOHATUSAMH: MOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTe pemeHnst NpoCcTENIINX CUCTEM M COBOKYITHOCTEW pallMOHAJIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHbIE CHUTyallMM Ha $3bIKE aire0pbl, COCTABIATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJayH,
UCCJIeI0BATh TOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSAMU: TepuoAHYecKas  (QYHKUHS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyMa (GYHKIHMH, HauOoJblIee W
HauMEHbIIee 3HA4YeHUs (YHKIUU HAa TMPOMEXKYTKE; HCIOIb30BaTh UX JUIs
uccienoBanus QpyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3aTEIBHOM, Jorapupmudeckon u
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTH H
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y UCIIOJIB30BATH UX ISl PELICHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Hcnonws3zoBath Tpaduku (yHKUMH SIS HCCIENOBAaHUS IPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PUBUUYECKHUI CMBICT MTPOU3BOTHOM IS pEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (DYHKINN, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl HCCIEI0BAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp3oBaTh NMPOM3BOAHYIO Uil HAXOXKIACHUS HAWIY4YIIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSAMH: [E€pBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble 3JeMEHTApPHBIX (DYHKIHA, BBHIYHCIATH HHTETPa
o ¢popmyne Hotorona—JleliOuuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBaMHU MaTEMaTHUECKOTO aHaIn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PaloHaibHbIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresemM
3 ApubdMeTnuecknii KOpeHb N—0i CTENEHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. T puroHoMeTpudecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5
5 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
CreneHsp ¢ pallMOHATLHBIM [TOKA3aTENIEM.
1 [TokazarensHas pyakuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenue mpou3BOHOM 24 1
5 HHTerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
8 [ToBTOpenue, 060061IeHNE, CCTEMAaTH3alUs 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Anredpa u Hauana MaTeMaTHYECKOro aHaiu3a. /lugakTuueckue MaTepuasl.
10 knacc. ba3oBblil 1 yriyOnEHHBIA YPOBHU
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PABOYASA ITPOTPAMMA
(ID 3227981)

yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»

st ooygaromuxcs 10-11 kimaccos

IHHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueGHOro kypca «l'eomerpusi» 06a30BOTr0 ypOBHS AJis
obyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
roCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPeIHEro 0o01Iero oopa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEIBABISIEMBIX K
MaTEeMaTUYeCKOMY OOpa3OBaHMIO, W TPAIULUNA POCCUHCKOro 0Opa3oBaHMS.
Peanuzanus nporpaMMbl 00€CreYMBAET OBJIAJICHUE KIIFOUEBBIMUA KOMIIETEHIIUSMH,
COCTaBIIIOIIMMHU OCHOBY [IJIi CaMOpPAa3BUTHS W HEMPEpPhIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh  OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00YYarOIINXCS.

HEJIN N3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOTO Kypca TeoMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
MPEIMETHBIX PE3YJIbTaTOB OOyYEeHHUS T€OMETPUU B HANPABICHHUH JIMYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (QopmMupoBaHUs (YHKIIMOHATHHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCIHUIUIMH. PazButre y oOydaronmxcs
MPaBUJIbHBIX MPEACTABICHUN O CYUIHOCTH U IMPOUCXOKJICHHH T€OMETPUUECKUX
a0CTpaKlMii, COOTHOILIEHHH PEATbHOTO U HJCAIBHOr0, XapaKTepe OTPaKEeHUs
MAaTEMAaTHYECKOW HAYKOW SBICHUM M NPOLECCOB pPEAIbHOIO MHpPA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHUYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
yYaluXxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaiii B
COBpPEMEHHOM OOIIECTRBE.

['eomeTpus sBisieTcss OJHUM K3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl, TaKk Kak OOECIEYMBAET BO3MOXHOCTh HU3YUYCHHSI Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HANpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.



Jlornueckoe MpblUieHHE, (GOPMUPYEMOE TMpPU H3YUYEHHH OOYYaroIIMMUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TTOCTPOCHHUU IIEMOYKHU JJOTUUECKUX YTBEPKICHUN
B XOJI€ pEIICHUS TCOMETPUYECKHX 3a/lady, YMEHUE BBIJIBUTaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTEeCTBEHHO-
Hay4YHOTO ITMKJIa, B YaCTHOCTU U3 Kypca (HU3UKHU.
YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JaCTIX AESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHaJIbHOTO ObITHS, ¢dopma
OTPaXEHUSI OKPYXKAIOIIET0 MHUPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JIEUCTBUTEIBLHOCTU. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEAMHSET pa3Hble BHUJBl Y4eOHOW U TPYAOBOU JIESITEIHHOCTH,
SBJISIETCS. OJIHUM U3 MNPO(ECCHOHATBHO BaXKHBIX KaueCTB, MOATOMY aKTyalbHa
3a1a4a (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUAHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTIO KOMIIOHCHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACATEILHOCTH 110 MHOTHM HaIlpPaBJICHUSIM.
Llens ocBoenus mnporpammbl ydeOHoro kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE 00y4yeHUsT — oO0mieo0Opa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCIIOJIb30BAHUSI CHCTEMATUUYECKUX TE€OMETPUYECKUX 3HAHUW U JACHCTBHUIA,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'0 MPOJOJKEHNs 00pa30BaHUS
[0 CIIEUAJIbHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIOJIb30BaHUEM I'€OMETPUHU.
[Iporpamma mo reomeTpur Ha 0a30BOM ypOBHE TpeIHAa3HA4YeHA IS
0Oy4YaromuXxcs CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHECHHM
Ha YpOBHE OCHOBHOTO 00IIero oopasoBanus. Takum oOpa3oM, oOydaromiuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crnenuPuKoil TEOMETpHUH M HEOOXOJUMBbIC IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, oHM MMEIOT BO3MOXKHOCTh HU3YYHTh I'€OMETPHUIO OoJee
riIyOOKO, €clii B JaJdbHEHIIeM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUUYECKUX
3HAHHSX B MPOPECCUOHAIBHON JEATETHHOCTH.
JlocTkeHne TeNu OCBOGHUS TMPOTPaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMM 3aJayaMud  OCBOEHHUSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBnsroTcs:
e (opmupoBaHHe TpEACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOU
KYJbTYpPbl U OCO3HAHHE €€ B3AaMMOCBS3U C OKPYKAIOLUM MUPOM;

e (QopMHpoBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TejlaxX BpallleHUs
KaK O BOKHEUIIMX MAaTEMaTHUYECKUX MOJENSX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIETO MUPA;

e (QopMHupoBaHME yMEHHUs pacllO3HaBaThb HA 4YEpPTEXkKax, MOJENsAX U B

peasbHOM MUPE MHOTOTPAHHUKY U TeJla BpalleHUS;



e OBJIQJICHUE METOJaMU PEIICHUS 3aJay Ha TOCTPOEHHUS Ha U300paKeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMHpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TOHSATUSIMHU O
MHOTOTPAHHUKAaX U TEJaX BPAIICHUS U UX OCHOBHBIMU CBOWMCTBAMM;

e OBJAQJCHHUE  QITOPUTMAMU  PCEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopmMupoBaHue yMEHHS  TPOBOAUTH  HECIOXHBIE  JOKa3aTebHBIC
pacCykJIeHUsI B XOAE PEUICHUS] CTEPEOMETPUYECKHX 3aJad M 3a4ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUICKTYaJIbHBIX u TBOPUYECKHUX criocoOHOCTEM
oOydJaromuxcs, TMO3HABATEIBHONW  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
reOMETPUM: YMEHHUE pACIO3HaBaTh MPOSIBICHHUS T€OMETPUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYyaIlUsX M TPU U3YYCHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, ¢GOpMyIUpOBaTh HX Ha SA3bIKE
TEOMETPHUH U CO34aBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN amnmapaT [Js pelIeHHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH MTOJTYYEHHbBIE PE3YJIbTATHI.

OTnUuuTEeTbHOM OCOOEHHOCTHIO MPOTPAMMBI SBIISIETCSI BKJIIOUEHUE B KYpC
CTEPEOMETPUM B Hauyalle €ro U3y4YeHHs 3aJay, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHn30BaHHasi paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIIUPYET NPOTEKAHHE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JajdbHENIIEMY U3YUYEHHUIO TIPEAMETA.

[Ipeanourenune oTaaETCs HATISJHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUU Y
y4Jaluxcsa B Kypce CTEpEOMETPUM IPOBOJAMTCSA 3a CUET pELIeHUs 3aJad Ha
COo3JaHMe  TPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUPOBAHHE
MpOCTpaHCTBEHHbIMH oOOpazamu. CoznaHue oOpaza MPOBOAMUTCS C ONOpPOM Ha
HarJIIHOCTh, @ OIEepUpOBaHWE OOpa3oM — B YCIOBUAX OTBICYCHHUS OT
HArJSTHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 HCXOJHOIO CONEPKAHUS.

OcHoBHbIE cozepkarenibHble TUHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpssMble U IIOCKOCTH B MPOCTPAHCTBEY, «Tefla BpaleHus»,
«BEeKTOpBI U KOOPIMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenensiercss He TOJbKO MO COAEPXKATEIbHBIM JIMHUAM, HO W IO TroJaM
00y4YeHHsI Ha YPOBHE CpeaHero ooIero oopa3soBaHus.



Conepxxanue oOpa30BaHUs, COOTBETCTBYIOIEE INPEIMETHBIM pe3yJbTaTaM
OcBOeHHs paboueil mporpamMmbl, pacHpefeNéHHBIM TI0 ToJaM oO0y4eHwUs,
CTPYKTYpUPOBAaHO TakUM O0pa3oM, dYTOOBI OBIAJEHHE TE€OMETPUUYCCKUMHU
MOHATUSMU W HaBBIKAMH OCYIIECTBISIIOCH TIOCTIEI0BATEIFHO U TIOCTYMATENbHO, C
COOJTIOICHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKJIFOYAJIHCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OOYJaroIMUXCs, paciiupss H
yrayOsis e€, o0pasysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomeTpun orBoautcs 2 yaca B Heaento B 10 kiacce n 1 yac B
Hejento B 11 kimacce, Bcero 3a iBa roja ooyuenus - 102 yuyeOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYISIPHOCTD NMPSMOM U INIOCKOCTH: NEPIECHAUKYJIISIPHBIC NPSIMBIE B
IIPOCTPAHCTBE, IIpsMbBIE IapajulelIbHbIE U MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTenl. Teopema o TpEX NEPIECHAUKYIIAPAX.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIC JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS IMPHU3MBI;, MpsAMas U HaKJIOHHAs MpU3MbL, OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbL; IPABUIbHAS U
yCeu€HHas MNUpaMuja. OJIEMEHTbl MNpU3Mbl W nupamuiabl. [IpaBuiibHBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIa W TNPABUIbHBIN
teTpa3p; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexa’ap u ukocadap. CedyeHnst npu3Mbl U TAPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TOJHOM MOBEPXHOCTH NPAMOU MPHU3MBI,
IUIOIAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3ywolas M OCh; IUIONIaAh OOKOBOM U TOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yroIue U BBICOTa; OCHOBAaHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTH C(EpPHI.
B3anmuOe pacrnosnoxxenue chepbl U MIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
TI0IIA b Cephl.

N3o0paxkenue e BpallleHus Ha TUIOCKOCTH. Pa3BépTka MUIIMHApA U KOHYCA.

KomOunamuu Ten BpalmieHUss W MHOTOTPAaHHUKOB. MHOTOTpaHHHK,
OMHMCaHHBIK OKoJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpaIllCHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OO0BEM IMIMHAPA,
koHyca. O0BEM mapa u miomaasb chepsl.

ITonoOHple Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIAIIMH
MMOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEIL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajyieIbHOE OCHOBAHMIO W TPOXOJISIIEe 4Yepe3 BEPIIMHY), CEUCHHUS
mapa.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockocTu U B pocTpancTBe. CII0KEHUE U BEHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4mcio. PaznoxeHue BekTopa mo TpéM HEeKOMIUIaHAPHBIM
BekTopaMm. IlpaBwio mapamienenunena. Pemenue 3amad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBuUi JAeHcTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienne yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpArMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3aau.



IINIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUH 00YYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTIaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  ITOBEJICHMS,
CBSI3aHHOTO C TIPAKTHYECKUM IIPUMEHEHHEM JOCTHKEHUN HAYKH U JIESATEILHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAS 3CTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUUECKHUM acCIleKTaM pa3JWyHbIX BUIOB HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas buznyeckas aKTUBHOCTH); buzrIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
JNEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYJIOIIO0HS, WHTEPECOM K
pasnmuuHbIM  chepaM  TpodecCHOHATBLHOW  JEATCIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH M €€ NPWIOKEHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOP
Oynymeit mnpodeccuu U peanu30BbIBATH COOCTBEHHbIC KU3HEHHBIC TUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1a4 MaTeMaTHIEeCKOW HAMPaBIECHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIUSHUS
COIMAIIEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY)Karomed cpejbl, IUTAHHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYCCKOM HAyKd KaK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS IMPOrpamMMbl Y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KIaccu(UKaIMi, OCHOBaHUS i OOOOIIEHUS W CpaBHEHUS, KPUTCPUH
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAOJIOJACHUSX W YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpPATH crmoco0 penieHus ydeOHOUM 3ajauu (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIN HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEKTa, SIBJIEHUS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKXKEe BbIABUIATH
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMYyHUKamug@Hvle  Oelicmsus, obecnedugarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NMUCBMEHHBIX TEKCTAX, JABaTh IOSICHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pEelIeHns; COMOCTaBJISITh CBOM CYXKICHHS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCIIEIOBAaHUsA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM
paboThI, pacrpeeNaTh BUIbI padOT, 10roBapuUBaThCs, 00CYKIaTh MPOIIECC
U pe3yabTaT paboThl; 06001aTh MHEHUS! HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUA C JAPYTUMH YICHAMH KOMAaHJbI;
OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

YHuBepcalibHbIE peryJjisiTUBHbIE JEUCTBUS, obecrieunBarOT

(OpMHpPOBAHUE CMBICIIOBBIX YCTAHOBOK M )KM3HECHHBIX HABBIKOB JIMYHOCTH.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABAaTEIbHOW pe(dIIeKCMH Kak OCO3HaHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3yibTaTa pelieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IMPHU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBbTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MMAPATIICIBHOCTh U IEPIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JTMHEWHBIA YroJl IBYTpaHHOTO YIJa; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSMOYTOJILHBIN TTapajuieNieNuIe1, Kyo0).

KiaccupunupoBath ~ MHOTOTpaHHUKH, BHIOMpass ~ OCHOBaHHUSA  JUIS
Kiaccupukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUYCHUH, UCTIOIB3YS METOJT CIICIOB.

Ctpoutrh CceYeHMsI MHOTOIPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BHU
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS W3BECTHBIE AaHAJUTUUYECKUE METOJbl NPH PEIICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIMYHMH MO 00pa3iiaM Uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NpPH PEHICHUHU
CTAHIAPTHBIX MaTEeMaTHYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIAISIMU TTOBEPXHOCTEH, 00BbEMaMU TOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANoNaraloMXx HECKOJIbKO 1IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATh WU3YUYCHHBIE IMOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh [OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroliue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
F€OMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE NPOM3BEICHHUE, pACKIAAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (AKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpuyYEcKHe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XXJCHUE TEOMETPUUYCCKUX BEIMYMH M0 00pasiam Wil alropuTMam, IpUMEHss
M3BECTHBIE METO/IBI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAMTE HpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPHUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTudecku Cc(HOopMyITHpOBAHHOW MPOOIEMBI, MOJEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 [TeprneHIUKYIIPHOCTD MPSMBIX H 12
IIJIOCKOCTEMN
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUCHUS, PACCTOSHUS U YTJIBI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypchl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTn3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 3 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkiuonepHoe o0mectBo «M3aarensctBo «IIpocBeienue»

METOJINYECKHUE MATEPHAJIbI IJIAA YYUTEJIS
Junaktuueckue matepuansl o reomerpun b.I'. 3uB

«M.: IIpocBenienne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://fcior.edu.ru



PABOYASA ITPOTPAMMA
(ID 3432679)
yueOHoro npeamera «BeposATHOCTh U CTATUCTHKA.
ba3oBblil ypoBeHb»

st ooygaromuxcst 10-11 kimaccos

IHHOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma yuyeOHOro kypca «BepoSATHOCTh M CTaTUCTHUKA»
6azoBoro ypoBHs 1isi oOydarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepadbHOTO TOCYIApCTBEHHOTO  00pa30BaTENIbHOTO CTaHJIApPTa CPEIHEro
oOmero oOpa3oBaHusi, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
OPEeIbIBISIEMbIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, M TpaJuLUN pPOCCUMCKOrO
oOpaszoBanus. Peanuszanus mporpammbl 00€CIEUMBAECT OBJAJECHHUE KIIOUYEBBIMU
KOMIIETEHIIUSIMH, COCTaBISIOIIMMU OCHOBY JUI CaMOPAa3BUTHS U HENPEPBIBHOIO
00pa30BaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIbHOTO
pa3BUTHUS JTUYHOCTU O0YYaIOLTUXCS.

HEJIN N3YYEHHUSA YYEBHOI'O KYPCA

VYyeOubiii Kypc «BeposTHOCTh M CTaTHCTHKa» 0a30BOTO YPOBHS SBIAETCS
MPOJIOJDKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHS
ocHoBHOM mmikoisbl. Kypc mpemnasHaden mist GopmupoBaHus y 0OyYaromimxcs
CTaTUCTUYECKON KYJIbTYpbl W IIOHMMAaHHUS POJIM TEOPUM BEPOSITHOCTEH Kak
MaTEeMaTUYECKOTO MHCTPYMEHTA JJISl U3YUYEHUsS CIIyYaliHBIX COOBITUH, BEIIUYUH H
nporieccoB. Ilpu m3ydeHum Kypca oOoramaroTcsl MPEACTaBICHUS YYalluXCs O
METO/IaX MCCIEAOBAHUS U3MEHYMBOIO MUPA, Pa3BUBACTCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTH4YEeCKUX METOJIOB MO3HAaHMS KaK HEOThEMJIEMOW YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

CoaepxaHue Kypca HaNpaBiICHO HA 3aKpEIJIEHWE 3HAHUM, MOJYyYEHHBIX MPU
M3y4YEHUN Kypca OCHOBHOW HIKOJIBI U HA Pa3BUTHE MPEACTABICHUN O CIyYalHBIX
BEJIIMYMHAX W B3aUMOCBA3SAX MEXAY HHMHU HAa BaXHBIX NPUMEpPaAX, CHOKETHI
KOTOPBIX NOYEPIHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTrcTBMM ¢ yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN WIKOJbI Ha 0a30BOM YpPOBHE BBIJICJICHBI



CIIEMYIONINE OCHOBHBIC cojepKaTenbHbie JUHUHM: «CiydailHble COOBITHS W
BEPOSITHOCTIY, «CITydaifHbIC BETMIMHBI U 3aKOH OOJBIIIAX YHCEID».

BaxxHyro dWacTh Kypca 3aHUMaeT HM3yYCeHHE T'E€OMETPUUYECKOTO M
OMHOMMAJILHOTO pachpeesieHnii W 3HAKOMCTBO ¢ WX HENPEPHIBHBIMU aHAJOTaMH
— TIOKA3aTeJIbHBIM U HOPMaJIbHBIM PaCIPEACIICHUSIMH.

Conepxanne nuHHH «CioydaiiHbIE COOBITHS W BEPOSTHOCTH»  CIY)KUT
OCHOBOH utsi (hOPMHPOBAHUS TIPEJICTABICHUNA O pacHpelesiCHUH BEpPOSTHOCTEH
MEXIy 3HAUCHHUSIMH CIYYalHBIX BEIMYMH, a TaKXKe 3Ta JIMHUSA HEoOXoauma Kak
0aza nns W3ydeHUs 3aKoHa OONBIIUX YKcen — (YHIaMEHTAIBHOTO 3aKOHa,
JICHCTBYIONIETO B TMPUPOJE W OOMECTBE W WMEIOIIET0 MaTeMaTUYECKYFO
dopmammzanmo. Cam 3aKOH OONBIIMX YKCEN MpEASIaraeTcs B O3HAKOMHTEIBHOU
dbopMe ¢ MUHUMAJIbHBIM MCTIOJIb30BAaHHEM MaTEMaTHYECKOTO (hopMaiu3mMa.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIYYaHBIMM  BEIIMYHHAMH,
aKIICHTUPYIOT BHHUMAaHHE NIKOJILHUKOB Ha ONHUCAaHWUU W WM3YYCHHM CIyYalHBIX
SIBJICHUH C TOMOIIBIO HEMPEephIBHBIX (yHKIHMH. OCHOBHOE BHUMAaHHE YICISICTCS
NOKa3aTeJIbHOMY W HOPMAaJbHOMY PACHpENCICHUSAM, IPHU ITOM IPEAIroaraeTcs
O3HAKOMHTEIBHOE W3yueHHEe MaTepuana 0e3 JJ0Ka3aTeNbCTB IMPUMEHSIEMBIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wu3ydenme kypca «BeposATHOCTP W cTaTHUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCSA 1 Yac B HEJENI0 B TEUYCHHWE KaXJIOro rojaa oOydeHHs, Bcero 68
y4eOHBIX YacOB.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne AaHHBIX C TMOMOIIBIO Tabnuil u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaliHOTO COOBITHS. BIW30CTh YacTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOJIOKHbIS
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KomOunaroprnoe npaBmiio ymHoxkeHus. [lepecranoBku u ¢gakropuan. Yucmo
couetanuii. Tpeyronpauk Ilackans. ®opmymna 6mHOMa HbhloTOHA.

bunapHbIii cydaliHbIid ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumeble
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUN bepHyuim.

Cnyuaiinass  BenuuuHa. PacmpeneneHue  BeposTHocTed.  uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXXHUJAHHUE, JUCHEPCUS U CTAHAAPTHOE OTKJIOHEHHWE. [IpuMepsl mnprUMeEHEHHs
MAaTEMAaTHYECKOr0 OXKHUAAHWsI, B TOM YHUCII€ B 3aJ1a4aX U3 MOBCEIHEBHOW JKU3HM.
MaremaTudyeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BENWYMHBL. MaTemMaTH4ecKoe
OXXMJAHUE CYMMBl CJIy4YalHBIX BEJIMYMH. MaremaTndeckoe OXUJIaHUE U
TUCTIEPCHSI TEOMETPUUECKOT0 U OMHOMHAIBHOTO pacipeielICHUH.

3akoH OOJBIIMX YHCET W €ro pojb B HayKe, MPUPOJe U OOIIECTBE.
Bb1600pouHbIit METO UCCIEAOBAHUM.

[Ipumepsl HENPEPBIBHBIX CIyYallHbIX BeMW4YuH. [lOHATHE O MJIOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAJIBHOM PacCIpeeICHUN.



IINIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHUMCKOro oOIlecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B APYrHX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  ITOBEJICHMS,
CBSI3aHHOTO C TIPAKTHYECKUM IIPUMEHEHHEM JOCTHKEHUN HAYKH U JIESATEILHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAS 3CTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUUECKHUM aCIleKTaM pa3uyHbIX BUJOB UCKYCCTRBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dusznueckas AKTUBHOCTB); (dbu3nyecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
JNEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYJIOIIO0HS, WHTEPECOM K
pasnmuuHbIM  chepaM  TpodecCHOHATBLHOW  JEATCIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH M e€ NPHIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeit mnpodeccuu U peanu30BbIBATH COOCTBEHHbIC KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYphl, TMOHUMAHHEM BIUSHUS
COIMAIIEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KArOIICH cpeibl, IUTAHMUPOBAHHS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHWMaHHUEM
MaTEMaTHYECKOW HAyKu Kak c(epbl 4YeIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS IMPOrpamMMbl Y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU Oelic MBUSMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AefcTBUs:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(uKaIi, OCHOBAHUS /I OOOOIICHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 peunieHuss y4eOHOM 3ajayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHBOpPEUYHE, MPoOIemMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIN HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHUS, IPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOIlEcca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BbHIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uH(popmManuu o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMYyHUKamug@Hvle  Oelicmsus, obecnedugarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOUHO, TPAMOTHO BBbIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OJieMbl, pelIaeMon 3aa4n, BbICKa3bIBaTh WU, HAlLIEJICHHbIE HA TTOMCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JICATCIIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATELCS, O0CYXKIATh IMPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacThb pabOTHI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT O KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvlie  pezynamusnvle  Oelicmeusl, obecneuusaiom

popmuposanue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCMIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIEHUS 3aJlayu, BHIOUPATh CIIOCO0 PEIICHHS C
y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHPOBATh BapUAHTHI PEHICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBbIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKON 3a1a4u;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
MIPUYUHBI TOCTMKECHHSI WIM HEJOCTH)KCHUS PE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuraTh M CTPOUTH TAOTUIIBI U TUATPAMMBEL.

OnepupoBaTh  TMOHATHAMH:  cpeAHee  apudMeTHYeCKoe,  Me/IHaHa,
HanOoubliee, HANMEHBIIIee 3HAUCHUE, pa3Max MacCHUBa YHCIOBBIX JIAHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (IIEMEHTApHBIA HCXOJ) CIYyYalHOTO OTIBITA;
HaXOJIUTh BEPOSITHOCTH B OTIBITAX C PABHOBO3MOKHBIMH CITyYaHBIMUA COOBITHSIMU,
HaXOJIWUTh W CpPaBHUBATh BEPOSITHOCTH COOBITUH B W3YYCHHBIX CIIyYailHBIX
IKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TepecedeHue M OO0beIUHEHUE
JaHHBIX  COOBITMH, COOBITHE, MPOTHBOIIOJIOXKHOE JaHHOMY  COOBITHIO;
HOJIb30BAThCS quarpamMmamu Dinepa v (GOpMyJIoN CIOXKEHUS BEPOSTHOCTEH IpH
pellIeHnH 3a/ay.

OmnepupoBaTh MOHATHUSMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJIUTh BEPOSITHOCTH C MOMOIIbIO MpaBWIa YMHOKEHUS, C MOMOIIbIO J€peBa
CIy4alHOTO OIBITA.

[IpuMeHATh KOMOMHATOPHOE IPABUIIO0 YMHOXKEHUS MPU PEILICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HCIBITAHUE, HE3aBUCHUMBIC HCIIBITAHUS, CEPUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAMTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCHUMBIX UCIIBITAHUN JI0 IEPBOTO YCIeXa; HAXOIUTh BEPOITHOCTH COOBITUH B
cepuHu UcnbITaHu bepHyiu.

OnepupoBaTh  NOHATUSAMU:  CllydailHas  BeJIMYMHA,  paclpejesieHue
BEPOSATHOCTEH, AUarpaMma pacipeeseHusl.

11 KIJACC

CpaBHUBaTh  BEPOSITHOCTM  3HAUYEHUH  CIy4YallHOW  BEJIMYUHBI MO
pacnpeneseHUIO WIN ¢ IOMOIIBIO TAArPaMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXKUJIAHUS;, TPUBOJUTH TPUMEDPBI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHWE CIYyYallHOM BEJIMYMHBI HAXOJHUTh
MAaTEMaTHYECKOE OXKUJIAHUE 10 JAHHOMY PAaCIpPECICHHUIO.

Nmets npencTaBieHne 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHne 0 HOPMAJIBbHOM PACIIPEICICHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoanuyecTBo yacoB

Bcero

KonTtpoabHbie
padoTsl

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

HpeILCTaBJ’IeHI/Ie JaHHBIX U OIIKMCAaTCJIbHaA
CTaTUCTHUKA

CrnyyaiiHble OTIBITHI U CIIydaiiHble COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapPHBIMH HCXOJIaMH

Onepanuu HaJ COOBITUSAMHU, CIOXKEHHE
BEPOSITHOCTEHN

YcnoBHas BEpOATHOCTH, ACPEBO
CJIy4aifHOTO OTbITa, (popMyIia moJIHOMN
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI

DneMeHTbl KOMOMHATOPUKH

CCpI/II/I IIOCJIICOBATCIIbHBIX HUCIIBITaHHUI

CHy‘IaﬁHHe BCIIMYHHBI K PACIIPCACIICHUA

0N O Ol

O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN

g w |~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Tpakruuecie (uu¢pposwIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 MaremMatnueckoe 0)XKUAAHNE CITydalHON 4
BEJTMYMHBI
9 Jlncnevpcnf[ U CTaH/JapTHOE OTKJIOHEHHE 4 1
CIIy4aifHOM BeJIMYUHBI
3 3aKoH OOJBIINX YUCEIT 3 1
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5
(pacmipenenenusi)
5 HopmanwsHoe pacnipeneneHus 2 1
5 [ToBTOpEHwUE, O606IH€HI:IG u 19 5
cucTeMaTH3alys 3HaHui
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
Anrebpa u Hauaja MateMaTu4eckoro ananusa, 11 knacc/ Hukonbsckuit C.M.,
[Totanos M.K., Pemiernuxkos H.H. u npyrue, AkunonepHoe o011ecTBo

«M3parenscTBO «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI JI1 YUUTEJIA
Marematuka. BepoaTHOCTh M cTaTUCTUKA. 7-9 Kilacchl. Ba3oBbIi ypOBEHB.
Meronnueckoe nocodue K mpeAMEeTHON TMHUU YYeOHUKOB 110 BEPOSATHOCTH U

cratuctuke U.P. Beicoukoro, N.4. Amenko nox penakunen M.4A. Amenko.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/7f415fdc, https://m.edsoo.ru/7f417th2
https://m.edsoo.ru/7f41a302 MartemaTuka. BeposiTHOCTh U cTatucThka. 7-9
kiaccel. [IpoguibHBINA YPOBEHD.

OnextpoHHas popMa yueOHUKA (B IBYX YaCTSX).






