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1. Kpacueiii TekcTrinbImk



HosicHuTebHASA 3aNIMCKa
Pabouas mporpamma «MATEMATUKA» Ha ypoBeHb CpeaHero o0Omero oopa3zoBaHus

s ooyuaromuxcst 10-11 -x kiraccoB MAQOY «COIII n. Kpacupiii TekcTuabImk» pazpadorana

B COOTBETCTBHUH C TPEOOBAHUSMHU:

o ®enepanbHoro 3akoHa OT 29.12.2012 Ne 273-®3 «OO6 ob6pa3zoBanun B Poccuiickoi
Denepauuny;

e mnpuka3za MunnpocsemieHuss ot 17 mas 2012 1. Ne 413c u3MEHEHUSMHU, BHECEHHBIMHU
nprkazaMu MuHucTepcTBa 0Opa3zoBanus M Hayku Poccuiickoit @epepanuu ot 29 nexabps
2014 1. Ne1645, ot 31 nexabpst 2015 r. Nel1578, ot 29 urons 2017 r. Ne613, ot 24 ceHTSI0ps
2020 r. Ne 519, or 11 pmekabps 2020 r. Ne712, ot 12 aBrycra 2022 r. Ne 732, «O6
yTBepkAeHUH (eAepatbHOr0 TOCYJapCTBEHHOT0 00pa30oBaTeIbHOTO CTaHAApTaCpEIHEro
o0111ero 00pa3oBaHUs»;

e npuka3za MunnpocBemenus ot 18.05.2023 No 371 «O6 yrBepxkaeHun denepaibHON
00pa3oBaTenbHON MPOrpaMMBbl CPETHEr0 00IIEero 00pa30BaHUMY;

o mpukaza Munnpocsenienust ot 22.03.2021 Ne 115 «O6 yreepxknenuu [lopsaka opranuzanuu
U OCYIICCTBIICHUS 00pa30BaTEIbLHOMN JEATEILHOCTH MO OCHOBHBIM 00IIe00pa3oBaTEIIbHBIM
nporpaMMamM — o0Opa3oBaTelbHBIM MPOrpaMMaM HayalbHOTO OO0IEro, OCHOBHOI'O OOIIETO U
CpeaHero oomero oopa3oBaHusy;

e y4eOHOrO IJIaHa cpe/iHero o0Iiero oopa3oBaHus;

e (henepanpHOI pabodell mporpaMMBI IO yaeOHOMY IpeaMeTy «MaTtemMaTukay;

e[lonoxxenuss «O pabounx mporpamMmax Y4eOHBIX MPEIMETOB, KypcoB (B TOM YHUCIE KYpPCOB
BHEYPOUYHOH JIeATeNBHOCTH), yueOHbIX Moayier MAOY «COII n. KpacHbrii TekCTHIBIIHK.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O TIPEJAMETA

B 10-11 xmaccax ydeGHbIi nmpeamer «MarteMaTHKay TPaJULUOHHO M3y4aeTcs B PaMKax
CIIEYIOINX Y4eOHBIX KypCcOB: «AnreOpa M Hadyajla MaTeMaTUYECKOI0 aHanu3a», «l'eomeTpusi»,
«BeposaTHOCTB M CTaTHCTUKA.

Kypc «Anrebpa m Hayaia MaTeMaTUYEeCKOrO aHAIM3a»sBIIAETCS OJHUM W3 Haubosee
3HaYMMBIX B MpOrpaMMe CTapIleil IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOecleYrBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOpPMHUPYET JIOTHUECKOe U aOCTpaKkTHOE MBIIIJIEHHE Y4Yalluxcs Ha YpPOBHE,
HEO0OXOUMOM JUIsl OCBOEHMSI KypCcOB MH(OPMATUKH, 0OIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH.
B pamMkax naHHOrO Kypca ydauirecs OBJ1aIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc «Anrebpa u Hayala MaTeMaTH4YeCKOIO aHaJIM3a»3aKaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJAJICHUS 3aKOHaMH (UM3MKH, XWMHHW, OWOJIOTHH, TIOHMMAaHUS OCHOBHBIX
TEH/ICHIIMH SKOHOMHMKH U OOIECTBEHHOM KM3HHU, ITO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
UQPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BaTh WX B IIOBCEIHEBHOU
XKU3HU. B TOXe Bpems oBiazieHHe aOCTPAaKTHBIMU M JIOTMUECKH CTPOTMMH MaTeMaTUYeCKUMU
KOHCTPYKIUSIMH pPa3BHBAaET yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTh
YTBEP)KIEHHsSI, UCIIONB30BaTh 0OOOIIEHHE M KOHKPETHU3allnio, adCTparupoBaHUE M aHAJIOTHIO,
dopMEpyeT KpeaTHBHOE W KpPUTHUYECKOE MBINIICHHE. B Xome w3ydeHus anreOpbl M Hadal
MaTeMaTHYECKOro0 aHaJM3a B CTaplied IIKOJE y4yallldecsl MOJIYyYaloT HOBBIM ONBIT peIIeHUs
NPUKIAJHBIX 33/1a4, CaMOCTOSITEIPHOTO IIOCTPOSHUS MAaTeMaTHYEeCKUX MOJENel pealbHBIX
CUTyallUd ¥  MHTEpIpeTaly IOJyYeHHbIX pELICHHWH, 3HAKOMATCI ¢ HpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE, HAayKe M B HCKYCCTBE, C BBITAIOIIAMUCS
MaTeMaTHYECKUMH OTKPBITUSAMHU U UX aBTOPAMH.

Baxxnocts yueOHOro Kypca «['eomeTpusi» Ha ypoBHE CpeaHero ooimero oOpa3oBaHHS
00ycJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJIbTaToB




00y4YeHHsI TEOMETPHH B HANpaBJICHUU JIMUHOCTHOTO PA3BUTHUS OOydaromuxcs, GOpMHUPOBAHUS
(YHKLINOHAIBHON MaTeMaTH4YeCKOM T'PaMOTHOCTH, H3Yy4YEHMsI IPYTUX Y4eOHBIX IUCLMILIMH.
PazButne y oOydarommuxcs NpaBHIBHBIX TPEACTABICHUH O CYIIHOCTH U TPOUCXOKICHUU
reOMEeTPUYECKUX a0CTpaKLUii, COOTHOIIECHUH PEaIbHOIO U UEATbHOI0, XapaKkTepe OTpa)KeHUs
MaTE€MaTUYeCKON HAyKOM SIBJICHUU U IIPOLIECCOB PEAIBHOIO MUpPA, MECTE T'€OMETPUM B CHCTEME
HAayK W pOJIM MAaT€MaTU4YECKOrO0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOIO MHPOBO33PEHUS YUAIIMXCS, a TaKXKe KadyecTB
MBILIEHHSI, HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.
VYuebHblil Kypc «BeposiTHOCTh U CTaTUCTHKa» 0a30BOr0 YPOBHS SIBJISAETCS MIPOAOIIKEHUEM
U pPa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHSI OCHOBHOHM Imkousbl. Kypc
npeaHa3HayeH Js (OPMHUPOBAHUS Y OOYYAIOIIUXCS CTATUCTUYECKON KYJIbTYPHl U MOHMMAaHUS
pPOJIM TEOPUH BEPOATHOCTEM KaK MAaTeMaTHYECKOrO HMHCTPYMEHTA JUIsl M3YyYEHHUs CIIy4alHBIX
coObITHH, BenMuMH U mpoueccoB. llpm wu3ydeHnm Kypca oOoramaroTcsi NpeAcTaBIECHUS
YYaIIHUXCs O METOAAX MCCIIEIOBAaHUs U3MEHYMBOIO MHMPA, Pa3BUBACTCS TIOHUMAHKUE 3HAYUMOCTHU
U OOLTHOCTH MAaTEMaTHYECKHUX METOAOB IMO3HAHHS KaK HEOThEMJIEMOH 4acTh COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.
HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»
Ileab ocBoeHust nporpaMmmbl yueOHoro npeamera «Maremaruka» Ha 6a30BOM ypPOBHe
00yueHus:
® OBJIQJICHUE CHUCTEMOM MaTeMaTHMYeCKMX 3HAaHUH W YMEHUH, HEOOXOIUMBIX IS
IIPUMEHEHUS B IPAKTUYECKOM JESATEIBHOCTH, HW3YYEHUS CMEXHBIX JIUCLUIUIMH,
IPOIOIDKEHHST 00pa30BaHus;
® UHTE/UIEKTyaJlbHOE pa3BUTHE, (HOPMUPOBAHHE KauyecCTB JIMYHOCTH, HEOOXOAMMBIX
YeJIOBEKY ISl MOJTHOLIEHHOW JKU3HU B COBPEMEHHOM OOIIEeCTBE: SICHOCTh U TOYHOCTh
MBICIIM, KPUTHYHOCTH MBIIIJICHUS, WHTYMIUS, JIOTHYECKOE MBIIUICHUE, 3JIEMEHTBI
QITOPUTMUYECKONW KYJIBTYpPbI, MPOCTPAHCTBEHHBIX IPEACTABICHHUM, CIHOCOOHOCTh K
IIPEOOIECHUIO TPYIHOCTEM;
e (QopmupoBaHue MpeICTaBICHUN 00 UAEIX U METOJaX MaTeMaTUKH KaK YHUBEPCAJIbHOTO
A3bIKA HAYKU U TEXHUKH, CPEJICTBA MOJECIMPOBAHHUS SIBJICHUN U IIPOLIECCOB;
e BOCIUTaHUE KYIbTYpbl JIMYHOCTH, OTHOIUEHHS K MaTeMaTUKE Kak K 4acTu
00I11€4eNIOBEYECKOW KYJIbTYphl, NMOHMMAaHUE 3HAYMMOCTH MaTeMaTHUKU JUIsI HAy4YHO-
TEXHUYECKOTO IIPOrpecca;

e npuoOpeTeHHe KOHKPETHBIX 3HAHMW O TMPOCTPAHCTBE U MPAKTHYECKU
3HAUMMBIX YMEHUH, (OPMHUPOBAHUE SI3bIKA OMUCAHMS OOBEKTOB OKPYXKAIOIIETO MUPA,
JIniE: pa3BuTUA MPOCTPAHCTBEHHOTO BOOOpa)keHUs 51
UHTYWIIMH,  MaTeMaTU4eCKOW  KyIbTypbl, JUIsI ~ ACTETHUYECKOTO  BOCIUTAHUS
o0yyJaronuxcs.
3apaumn:

® pa3BHBATb MNpeaAcCTaBJICHUC (6] MaTEMATUKE n poin BBIYHCIICHUH B
YeJI0BEYECKON MPAKTHKE;

e (dopMupoBaTb NPAKTHYECKHE  HABBIKM  BBIOJHEHHMS  YCTHBIX, MHCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIUUCICHUHN, Pa3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

o q)OpMI/IPOBaTI) HAaBBIKU OBJIAJICHUS CHUMBOJIHNYECKHUM A3BIKOM MaT€MaTHKH, BBIpa6OTaTI)
q)OpMaHLHO-OHepaTI/IBHBIe MaT€MaTUYCCKUEC YMCHHUA W HAYUYUTHECA NPUMCHATH HX K
pELICHUIO 3a/1a4;

® pa3BHBAaTb IPOCTPAHCTBCHHBIC MMpEaACTaBICHUA n I/1306paSI/ITeJ'H>HI)Ie
yYMEHUs,(pOPMHUPOBATH  MPEACTABICHUS O CTAaTUCTUYECKMX 3aKOHOMEPHOCTSIX B
pealbHOM MHpPE M O PA3JIMYHBIX CIIOCO0aX UX U3YyUEHUS;

e (opMupOBaTh HAYYHO-TEOPETUUECKOE MBIIIUIEHUE IIIKOJEHUKOB;



® pa3BHBATh JIOTUYECKOE MBIIICHUE U PEYb — YMEHUS JIOTUYECKH 0O0OCHOBATH CYXKICHHSI,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPBHI.

MECTO YYEGHOI'O IIPE/IMETA «MATEMATHUKA)»
B YYEFHOM IIVIAHE
B cootBerctBrm ¢ ®I'OC COO y4eOHBIN peaMeT «MaTtemMaTrKa» BXOAUT B IPEAMETHYIO
obmacte «MareMaTrka U HHPOPMATHUKA» U ABISIETCS 00S3aTEIBHBIM JJIS1 H3yUCHUS.
B yueOHOoM muiaHe Ha u3ydyeHHe Kypca «Anrebpa M Hayajga MaTeMaTUYECKOTO aHallM3a»Ha
0a30BOM ypoBHE oTBOAUTCS 2 yaca B HeAeno B 10 kiacce u 3 yaca B Hepenmo B 11 kiacce, Bcero
3a 1Ba roja o0yuyenus — 170 gacos.

Ha usyuenue kypca «l'eomerpus» orBoautcs 2 daca B Henenmo B 10 kmacce u 1 yac B
Henento B 11 kimacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIx yaca.Ha u3ydenue yaeOHOTrO
Kypca «BepodaTHoCTh M cTatucTtuka» orBoauTcs 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heneno).

®OPMBI YYETA PABOUYEW ITPOT'PAMMBI BOCIIMTAHWS B PABOUYEN
HPOT'PAMME YYEBHOI'O IPEIMETA «MATEMATHUKA)»
Pabouas mporpamma Bocnutanusi MAOY «COIIl n. Kpacubsiif TekCTUIBIIMKY» peaanu3yeTcs B
TOM YHCJE€ U Yepe3 HCIOJIb30BAaHUE BOCIMTATENBHOIO MOTEHIMAda YPOKOB MaTeMaTHKH. JTa
paboTa oCyIecTBIISIETCS B CIEAYIONMX (hopMax:

® [IpUBJCYEHHE BHUMAaHMS 00YyJarOIUXCs K LIEHHOCTHOMY acCleKTy M3Y4aeMbIX Ha ypOKax
IIPEIMETOB, SIBJIEHUN U COOBITUIN, NHULUUPOBAHNE OOCYKIEHHM, BHICKA3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKH CBOEr0 JMYHOCTHOIO OTHOUIEHHUS K M3Y4aeMbIM COOBITHSIM,
SBJICHUSM, JINLIAM;

® [IpUMEHEHHE MHTEPaKTUBHBIX (opM yueOHONH paboTbl — MHTEIJIEKTYaJIbHBIX,
CTUMYJMPYIOIIMX II03HABATEIbHYI0 MOTHBALMIO, WIPOBBIX METOJUK, JIUCKYCCH,
JAOUIMX BO3MOXHOCTb IPUOOPECTH ONBIT BEIEHUS KOHCTPYKTHBHOIO JIMAJIOra;
IpyNIoBol paboOThl, KOTOpas YYUT CTPOUTh OTHOLIEHUS U JEHCTBOBAaTh B KOMaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIICHUS;

e noOyxaeHue oOyyaromMxcsi coONtoJaThb HOPMbI MOBENCHMS, IMpaBHia OOIIEHUs CO
CBEpCTHMKAaMM W TIelaroraMu, COOTBETCTBYIOIIME YKIaay o0meo0pa3oBaTebHON
OpraHM3aIiy, YCTAaHOBJICHHE U OJEPKKY 100poKenaTeaIbHON aTMOCc(epsl;

® UHUIMHUPOBAHUE M TOAJEPKKY MCCIEIOBATENbCKON JEATENbHOCTH O00y4aromuxcs,
IUIAHUPOBAaHWE W BBINOJHEHWE  HMHIUBUAYAIbHBIX M  TPYNIOBBIX  IPOEKTOB
BOCIHUTATEIbHOW HAIIPABIEHHOCTH.




COJAEPKAHUE YYEBHOI'O IIPEJIMETA «MATEMATHKA)»

1. COJAEP)KAHUE VYYEBHOI'O KYPCA «AJITEBPA U  HAYAIJIA
MATEMATHYECKOI'O AHAJIU3A»
10 KUIIACC

Yuciia ¥ BbIYMCICHHUSA
Panmonanbupie uncna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, MPOLEHTHI, OCCKOHEUHBIC
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YMCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. Ilpumenenue apoOeil M MPOIEHTOB Il PELICHHS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciIel 3HAaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenpHble uucia. PalMoHaNBHBIE W HUppaloOHaNbHBIE dYHClIa. ApudmeTHueckue
olepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnmkEHHble BBIYUCICHUS, IPAaBUIIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp c¢ wenbiM mnokasateneM. CraHgapTHas (opma 3anucu  JEHCTBUTEIBHOIO YHCIIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN JJISi  PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudpmeTnueckuili KopeHb HaTypajbHOU creneHu. JlelcTBUs ¢ apupMETHUYECKMMH KOPHSMU
HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCMHYC M TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHIEHC
YHCIIOBOTO apryMeEHTa.

YpaBHeHUs M HEpaBEHCTBA
ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHUS.

[IpeoOpazoBaHrne TPUTOHOMETPUYECKUX  BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIbI.

YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTO1 HHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemenne nppalinOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

IIppuMeHeHne ypaBHEHHMM W HEpPABEHCTB K PEIICHHI0 MAaTeMAaTHMYECKMX 3aJad W 3a7ad U3
pa3nuYHbIX 001acTel HAYKU U pealbHOM KHU3HHU.

DyHKIUHN U TPaPUKH
OyHK1MS, criocoOsl 3a1anust yHkun. I'papux Gynknun. Bzanmuo oOpatHblie GyHKINU.
OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHWd ¢(ynkumu. Hymu ¢ynkumu. [Ipomexytku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIC (DYHKIUH.

CrenenHas pyHKIHS C HATYpaJbHBIM U LieJbIM NokaszareneM. E€ cBoiicTBa u rpaduk. CpoiicTBa
U rpaduk KOpHA N-0if cTeneHu.

TpuronomeTrpuyeckasi OKpyKHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKUX (PYHKIIMN UYMCIOBOTO
apryMeHra.

Hayana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCeNOBaTelbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmerndeckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOLIEH reoMeTpHYecKOM MpPOTPECCHH.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpeccCUu Ul PELICHHS PEabHBIX 3aaad
MIPUKJIAHOTO XapakKTepa.

MHuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHOxecTBaMu. [{narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O almapara JJjsi OMMCAHMs peajbHBIX MPOLECCOB M SBIEHUH, IpU
pellIeHnH 3a1a4 U3 IpYrux y4eOHbIX MPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC



Yuciia 1 BLIYHCICHUA

Hatypanbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LEIBIX YACEN.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm umcna. JlecaTH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[IpeoOpazoBanue BeIpaKeHUM, COJIEPKAIIUX CTENEHU C PALIMOHAILHBIM MTOKA3aTEIIEM.

ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PemieHue NpukiaaiHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEWHBIX YpaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKIUH U rpauKu

Oyukuus. [lepuoguueckue  ynkuuu. IIpomMexXyTku  MOHOTOHHOCTH — (DYHKLIHH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HambGonbliee n HauMeHbllee 3HauYeHUE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKLNHU, UX CBOMCTBA U IpaUKH.

[TokazarenpHas u norapudpmMuveckas GyHKIUU, KX CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUHN 111 pellieHHs] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Hcnons3oBanue rpadukoB (YHKIUN TSI MCCIEAOBAHUS TPOIECCOB M 3aBHCUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4ecKoro aHajaimsa

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIlIEHUs] HEPABEHCTB.

[TpousBonnas Gpynkiuu. ['eomerprueckuii u GU3NIECKUN CMBICI TIPOU3BOTHOM.

[TpousBosHble 3n1eMeHTapHbIX (QyHKIMHA. DOPMYIIbl HaXO0XKIEHHUs MPOU3BOAHON CyMMBI,
IIPOU3BENIEHUS U YaCTHOTO (PYHKLIUH.

[TpuMeHeHne MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanOobIIero 1 HAMMEHBIIIETO 3HAUEHUS! PYHKIIMHM Ha OTPE3KeE.

[IpuMeHeHre NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUICHHWs B IPHUKIAIHBIX
3a/1a4ax, JJIs ONpeeNIeHUs] CKOPOCTH MPOLIecca, 3a1aHHOT0 (GOpMYIIOi UITH TpaduKOM.

ITepBooOpaznas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reomerpuyeckuil U (U3MYECKUN cMbIcI. BblunMcnenue uHTErpanga mo
¢dopmyne HeroTona—IJleltouuna.
2. COAJEP) KAHUE YYEBHOTI'O KYPCA «'EOMETPUSI»

10 KUIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacrnosnioxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUIEIbHbIE U
cKpemuBampomuecss npsamsle. llapamnensHOCT NpAMBIX M INIOCKOCTEM B MPOCTPAHCTBE:
NapajuleJbHbIE TPsAMBIE B IPOCTPAHCTBE; IMapajUIENbHOCTh TPEX MPSIMBIX; NapajuIeIbHOCTh
IpPSIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HpPSIMBIMH B
npocrtpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TIockocTel. [IpocTeiimme mpocTpaHCTBEHHbBIE PUTYPBI Ha TIIOCKOCTH: TETPadp,
KyO, Mmapauiesenue; IocTpoeHNe CeUeHU.

[lepneHAUKYISIpHOCTE HPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJISPHBIE MpsIMBIE B
IIPOCTPAHCTBE, TMpsAMbIE NaApauIeIbHbIE M NEPHEHIUKYISAPHbIE K IUIOCKOCTH, HPU3HAK
NEPNEHAUKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOopeMa O TMpsSMOM NEepHEeHIUKYISIPHON



IJIOCKOCTHU. YTIIbl B IPOCTPAHCTBE: YIrOJ MEXAY NPAMOUW M IUIOCKOCTBIO; IBYI'PAHHBINA YIOI,
JUHEHHBIA Yron ABYTrpaHHOro yria. [lepneHauKymsp M HAKIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[TepieHIUKYIAPHOCTD TUIOCKOCTEH: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOCKocTed. Teopema
0 TPEX NEPIECHAUKYIIApax.

MHOrorpaHHuKH

[ToHsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIDAaHHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuzma: N-yrosnbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; IIpsIMasi ¥ HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapamnenenunen, NpsAMOYTOJBHBIN NapajjiesienuIen U ero cporcrea. IIupamuaa: N-yrospHas
nupamMuia, TPaHW W OCHOBAHWE NHpPaMHIbI, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJIBI;
IIpaBWIbHAas1 M YyCEUEHHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuzabl. [IpaBunbHbIe
MHOTOTPaHHUKU: MOHSITHE MPABUIBHOIO MHOIOIPDAaHHUKA; MpaBUiIbHAs IpU3Ma U NpPaBUIbHAS
nUpaMu/ia; NpaBUIbHAs TPEYrojbHas NUpaMuia U NpaBUIIbHBIA TeTpasap; KyO. IlpeacraBienue
O IMpaBWIbHBIX MHOIOTPaHHHMKAX: OKTa’Ap, JoJeKa’ap u ukocadap. CedyeHus MHOpU3MbBl U
IIUPAMHUIBL.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, NMPSAMOM, MIOCKOCTH.
DNeMEHTBI CUMMETPUH B IMpaMUax, NapauieienuIenax, IpaBuIbHbBIX MHOTOTDAHHHKAX.

Boruncnenue 35eMeHTOB MHOIOIPaHHUKOB: p&0pa, AuaroHanu, yrisl. [lnomans 60koBoit
IIOBEPXHOCTU M TIOJHOM IIOBEPXHOCTH MNPSMOM INpPU3MBI, IIOLAAb OCHOBAHMH, Teopema O
OOKOBOI MOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
OPaBUIbHON NMUpaMuipbl, TEOpeMa O IUIOIAAM yced€HHOM nupamuabl. Ilonstue o6 oOBEMe.
O0bEM nupamMu/ibl, IPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOMIAJIMH ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[winHapuyeckass IMOBEPXHOCTb, 00pa3yloolue IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHJpUYECKOH moBepxHocTU. Llunuuap: ocHoBaHMs M GOKOBasi MOBEPXHOCTh, 0Opasyromiast u
0Cb; TUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHHYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYecKol moBepxHocTH. KoHyc: ocHOBaHME M BepuUIMHA, oOpa3yrolas MW OCh; IUJIONIAIb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yroliMe U BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIoHaJb MOBEpXHOCTU cdepbl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; Iomanb chepsbl.

N306paxenue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka IUIMHApa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonsitne 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapayienenuneaa u ciueAcTBus u3 He€. OO0béM 1mwinHapa, koHyca. O0BEM
1apa v Iiomaab chepsbl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX Tell.

Ceuennss uunuHApa (MapajuielbHO M NEPIEHIUKYISIPHO OCH), CEUeHHUS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BepIINHY), CeUeHHUs IIapa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpaHcTBe. ClI0KEHNE U BBIUMTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHU.
[IpsmMoyronbHas cucremMa KOOpAHMHAT B mpocTpaHcTtBe. KoopamnHatel Bektopa. IIpocreiimmue



3a7a4yl B KOOpAMHATax. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruncnenue yriioB Mexay OpsIMBIMH U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOA Mpu
pEILIEHNU T€OMETPUUYECKUX 3a/1ay.
3. COAEP) KAHUE YUYEBHOTI'O KYPCA ««BEPOATHOCTBb U CTATUCTUKA»
10 KJIACC

[IpencraBieHne AaHHBIX C MOMOUIbIO Tabuui U auarpamMm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHHs, pa3Max, JTUCIEePCHS H CTaHAApTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnyyaliHple SKCTIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTB ciy4aiiHOro COOBITHS. BJIM30CTh 4acTOTBI M BEPOSITHOCTU COOBITHH.
CrnyvaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH. BeposTHocTH cOOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHE, 0ObEeIUHEHUE, MPOTHBOIIOIOXHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyna C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. J[epeBO CIIy4alHOTO 3KCIIEPUMEHTA.
dopmyia noiaHOH BeposaTHOCcTH. HezaBucumbie cOObITHS.

KomOunartopaoe npasuino ymHoxkeHus. [lepectaHoBKkH u (akTopuan. YuUcno codeTaHHid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHbIiii ciiydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble MCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmexa. Cepus HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuuuHa. PacrnpeneneHue BeposTHOCTeH. JluarpamMma pacnpelesIeHHUs.
[Tpumepsl pacnpezesneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KUIIACC

UucnoBple  XapaKTEPUCTHKU  CIy4alHbIX BEJIMYMH: MAaTEMaTUYECKOE O0XKHJIAHUE,
JUCIIEpCUs U CTaHAAPTHOE OTKIOHEHHUE. [IpruMeprl npuMeHeHnss MaTEMaTUYECKOrO 0>KMIaHus, B
TOM YHCJIE B 3aJjayaX M3 IIOBCEJHEBHOM >KU3HU. MaremaTuyeckoe OXHUJaHHE OWHApHOU
CIIy4yalHOM BEIWYMHBL. Maremarndeckoe OKHUIAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
MaremaTnueckoe 0XKHIaHUE U AUCTIEPCUSI TEOMETPUYECKOT0 M OMHOMHAIIBHOTO pacipeaeIeHUHN.

3aKoH OOJIBIIMX YUCEN U €ro poJib B HayKe, MpHpojae U obmiecTBe. BoiOOpoUHbIN MeTO
UCCIIEI0BAHUN.

IIpumepsl HENPEPBIBHBIX CIy4alHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH pacHperciIeHHUs.
3amayd, MNpPUBOAAIIME K HOPMalIbHOMY pacnpeneneHuto. [loHsTne o0 HOpMalbHOM
pacIpeneeHn .



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI
JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yAbTATHl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

Cc(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3HMIMK OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IHaTpuoTHYecKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPa’kJIaHCKOW MJIGHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHfICKOfI MaTE€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTYIKEHUH B IPYTHX HAyKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYUBOTO OYyIYILIEroO.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYas 3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jInvyHbIX BUIOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOAaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AaKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIESATEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJIly, OCO3HAHHWEM IEHHOCTU TPYIOIIO0US; UHTEPECOM K Pa3IMYHBIM
chepam npodeccroHaTbHON NEeITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu U pearn3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTE€MaTHYECKOMY OOpa3OBaHHIO H
€caMo00pa30BaHUI0 Ha TMPOTSHKEHWH BCEW JKWM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4d MarT eMaTHHGCKOﬁ HaHpaBHeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

Cq)OpMHpOBaHHOCTBIO BKOHOFHqGCKOfI KYJ'IBTypIaI, IIOHUMAHHUECM BJIUSIHUSA COIIHUAJIIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpelnbl, OCO3HAHUEM
r100aMbHOTO — XapakTepa DJKOJIOTHYECKHUX  MpoOJieM; OpHEeHTAalMell Ha  NPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN UIsS peleHHs 3a7ad B O00JIaCTH OKPYXKAIOIeH Cpelbl, TIaHUPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MOCIEACTBHM JJIsI OKPYKAOIIEN CPETBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MAaTeMaTHYeCKOW HAyKH KakK Cepbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIBHOCTH, 3TAIIOB eé paanTm[ 1 3HAYUMOCTHU IJIs1 paSBI/ITI/ISI OUBUIIN3alIUU,
OBJIAJICHUEM S3BIKOM MATEMAaTUKM M MAaTEMAaTHUYECKOM KYJIbTYpOM KaK CpEICTBOM ITO3HAHUSA
MHpA; TOTOBHOCTBIK) OCYIIECTBJISATH IPOEKTHYD U HCCIEIOBATEIBCKYIO JIESTEIbHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATBI



MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS MTPOrpaMMbI ydeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCSl  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneusmuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAOwe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeicTBusA:

® BBIABIATh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKM MaTEMAaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH OINpPEAENCHUSI MOHATHUMH;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKANU, OCHOBaHUA JJs1 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOJAUMOI0O aHAIIN3a;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIC H
OTpUIATENIbHBIC, EANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIOACHUSX W YTBEPXKACHHUAX; MpeAsiaraTb KPUTEPHH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

® JlefaTh BBIBOJIbI C HMCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITEIFHO JJOKA3aTEIbCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsMbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOIBL;

e BbIOMpaTh cHocoO pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BApUAHTOB
petieHusi, BEIONpaTh HanOoJee MOAXOMSIINN ¢ yYETOM CaMOCTOSITEILHO BBIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue AeiicTBU:

® CMOJNB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOIO IO3UIIHIO,
MHEHHUE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA HOKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, sBJIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEeKTaMU, SIBICHUSIMH, TIPOLIECCAMU;

® CcaMOCTOATENbHO (hOopMynupoBaTh OOOOIIEHHWS U BBIBOABI MO  pe3yjbTaTaMm
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHHUIA;

® TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEIOI0KCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

® BBIBIATH ACPUIUTHI HH(GOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETA Ha BOIPOC U
JUTSL pEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HWCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTEeMaTH3UPOBATh W HWHTEPIPETHPOBATH WH(POPMAITUIO PA3TUYHBIX BHJIOB U (GopM
MPEICTaBICHHUS,

® CTPYKTYpHpOBaTh HWH(POPMAIUIO, TIPEACTaBIATH €€ B  PANIMYHBIX  (popMmax,
WUTIOCTPUPOBATH TpapuuecKy;

® OIEHUBaTh HAASKHOCTH HH(OpPMAMH MO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBIE OeliCMEUsl, 00eCcneuusarom chopmupo8aHHOCmb

COYUANBHBIX HABBLIKOB 00YYAIOUWUXCAL.



Oomenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSIMH U LEIAMU
OOLIEHUS; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBAaTh
IIOJIyYECHHBIH pE3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMON TeMbI, IPOOIIEMBI,
pelaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJIICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJIAITh CBOU CYKIEHUS C CYXKACHHUAMH JpYIMX YYacTHHUKOB JMAaJIOra,
0oOHapyKUBaTh pa3IMune U CXOJACTBO MO3ULUI; B KOPPEKTHOH opme GopMyIHpoBaTh
pa3sHOIJIACHsl, CBOU BO3PAKCHHUS;

IIPEICTABIIATh PE3YJIbTAThl PEIICHUS 3a/layk, SKCIIEPUMEHTA, UCCIIECI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3ahay Ipe3eHTAluH U
O0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

NOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIbHOH pabOTHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYXJIaTh IMPOIECC W pPe3yyibrar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CyKAeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» W WHBIE); BBINOJHATH CBOI YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMU YICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00U
IPOAYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHS.

3) Vuueepcanvnoie pecynamuenuvie oeticmsusi, 06ecneuusarom Gopmuposanue CMvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranu3amnus:

COCTABIIATH TJIaH, AITOPUTM PELICHUS 33]]a4H, BRIOUPATh CIIOCO0 peIIeHUs ¢ y4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIAJ€Th HABbIKAMM IIO3HABATEIbHOW pe(IEKCHMH KaK OCO3HAaHHUS COBEPIIAEMBIX
JeMCTBUI M MBICIUTENBHBIX MPOLECCOB, WX pe3yJibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAMOKOHTPOJI INpPOLEcCa M Pe3ysbTaTa PEIICHHUs MaTeMaTH4eCKON
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IPU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTHBBI B J€SITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAlJEHHBIX
OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3ysbTaTa LEJIW U YCIOBUSAM, OOBSICHATH MPUUYMHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PEe3y/IbTaTOB JIESTENbHOCTH, HAaXOAWUTh OILIUOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

IMPEIMETHBIE PE3YJIBTATBI YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

10 KJJACC

Yuciaa 1 BLIYUCTICHUS

OnepupoBaTh MOHITHSIMU: PAIIMOHAIBHOE U IEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U
JecSATHYHAs APOOb, MPOIEHTHI.

BeimonaATe  apudmMeTnueckre omnepanuu ¢ pardoOHATBHBIMA W JIEHCTBUTEIbHBIMU
YHUCIIaMHU.

BoimonuaTe mpuOIMKEHHBIE BBIYUCICHUS, UCIIONB3Yys TpaBUia OKPYIJICHUS, J1e1aTh
MPUKUIKY U OLUEHKY pE3yJIbTaTa BHIYUCICHUM.



OnepupoBaTh NOHATHAMU: CTENEHb C IENbIM IIOKa3aTesleM; cTaHjaaptHas (opma
3allUCH  JIEMCTBUTENILHOIO YHWCJA, KOPEHb HAaTypaJlbHOM CTENEHM; HCIOJIb30BaTh
NOIXOAALIYI0 (OPMY 3alHCH JCUCTBUTEIBHBIX YHCEN IS PEIICHUS MPaKTHYECKUX
3ajiay v MPeJICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC U TaHTE€HC IIPOMU3BOJBHOTO YTJIa,
UCTIOJIb30BaTh 3allMCh IMPOU3BOJIBHOTO YIJla 4Yepe3 OOpaTHBIE TPUTOHOMETPHYECKUE
GyHKIIHH.

YpaBHeHUS] U HEPABEHCTBA

OnepupoBaTb  NOHATUSMM:  TOXKAECTBO, YpPaBHEHUE, HEPAaBEHCTBO;  IIEJIOE,
palMoOHATIbHOE, HUPPALMOHAIbHOE YypaBHEHHWE, HEPAaBEHCTBO; TPUTOHOMETPHUUYECKOE
ypaBHEHHE;

BeimonHATe  npeoOpazoBaHMs TPUTOHOMETPUYECKMX  BBIDAKEHMM W pemiarh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BoimonsaTe npeoOpa3oBaHus LENbIX, PAIIHOHATBHBIX U HPPALUOHATBHBIX BBIPAKCHUN
U peuiaTb OCHOBHBIC THIIBI LIENbIX, PALIMOHAIBHBIX U WPPAMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB.

[TpuMeHSTh ypaBHEHHS W HEPABEHCTBA JUIsl PEIICHHS] MaTeMAaTUIECKUX 3a/1a4 U 3a/1a4
U3 pa3IMyYHBIX 00NacTell HAayKU U PEabHOM KU3HHU.

MogenupoBaTh peanbHble CUTyallUd Ha S3bIKE aireOpbl, COCTABIATH BbIPAXKEHUS,
yYpaBHEHHUS, HEPABEHCTBA I10 YCIOBUIO 3aJaud, UCCIIEI0BaTh [TOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapara anreOpsl.

DyHKIUHN U ITpadUKH

OnepupoBaThb MOHATUSAMHU: (YHKIUSA, CHOCOObI 3amaHust (GyHKIUU, 00JacTh
ONpeNieIeHusT U MHOXKECTBO 3HaueHM ¢yHkuuu, rpapuk (QyHKIOUM, B3aUMHO
oOpaTHbIe GYHKINH.

OnepupoBaTb MNOHATUSAMM: YETHOCTh M HEYETHOCTh (YHKUMM, HYIH (QYHKLHUH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku QyHKIUN A pELICHUS] YpaBHEHHH.

Ctpoutb 1 yuTaTh rpaduKy JTUHEMHON (QYHKIIUHU, KBaApaTUYHON (PYHKLIMHU, CTETIEHHON
(GYHKIMH C LETbIM TTOKa3aTEJIEM.

Hcnonb3oBath rpaduku GyHKIMN U UCCIIE0OBAHUS MIPOLIECCOB M 3aBUCUMOCTEN MpH
pelIeHnH 3ajiad M3 JPYyruX Y4YeOHBIX NPEAMETOB U PEANbHOM KHU3HH; BbIPAXKaTh
(dbopMyTaMu 3aBUCIMOCTH MKy BETHUYNHAMHU.

Hauyana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMH: ITOCIIEI0BATEIHLHOCTD, apu(METHUECKAsT U T€OMETPHUECKas
IPOrPECCHUH.

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBaloOIlasi reoMeTpudeckas Hporpeccus,
CyMMa OECKOHEUHO YOBbIBAIOILIEH T€OMETPUUYECKON MPOTPECCUH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIIEA0BATENBHOCTEN U IPOTpecCuii A peIIeHus peabHbIX
3aJa4 NpUKJIaJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —ammapar s ONUCAHUS PeabHBIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUN 3aJ1a4y U3 IPYTUX YUeOHBIX IPEIMETOB.
OnepupoBaTh MOHATUSAMU: OINpe/IeTICHIE, TEOpEMa, CIEACTBHE, J0KA3aTeIbCTBO.

11 KJIACC

Yuciia 1 BLIYUCJIECHUSA



OnepupoBaTh MOHSATHUSAMHU: HATypallbHOE, IIEJIO€ YHWCIIO; HCIOJIb30BaTh MPHU3HAKU
JIETUMOCTH TICIBIX YHCEII, PA3JIOKEHHE YHMCa Ha MPOCThIC MHOKUTEIHU JJISl PEUICHUS
3a1ad.

OnepupoBarh MOHATUEM: CTETICHB C PAIlHOHAILHBIM TTOKa3aTEeJIeM.

OnepupoBaTh TOHATHSAMH: JIoTapudM dWCIa, JECATUYHBIE W HaTypalbHbIC
Jorapu@Mel.

YpaBHeHUsI 1 HEPABEHCTBA

[TlpuMeHSTh CBOWCTBA CTENEHW [UIA TNPEOOpa3OBaHHS BBIPAKEHHH;, OIEPUPOBATH
MOHSATUSIMH: TIOKa3aTeIbHOE YPAaBHEHHUE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THITBI
MOKA3aTeIbHBIX YPABHCHU U HEPABEHCTB.

BeinonHATe TipeoOpa3oBaHusl BBIPAKEHHA, COJCPKAIIMX JIOTaprU(Mbl; OIEPHPOBATH
MOHATUSAMHU: JIOTApU(PMHUECKOE YpaBHEHUE U HEPABEHCTBO; PElIaTh OCHOBHBIC THIIBI
norapuMUYECKUX YpaBHEHUH U HEPABEHCTB.

HaxonuTh pemieHus mpoCTeHIIX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh TMOHATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH U €€ pelieHue,;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH JIJIS PEIICHHS MPAKTUICCKUX 33]1a4.
HaxomuTh peuieHHs MNPOCTEHIIUX CHUCTEM M COBOKYITHOCTCH pallMOHAIBHBIX
yYpaBHEHHIA U HEPABCHCTB.

MonenupoBaTh pealbHBIC CHTYAaIlMM Ha S3bIKE alreOpbl, COCTaBISATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI 110 YCIIOBHUIO 3a]a4d, MCCIIEI0BATh TTOCTPOCHHBIC
MOJIEININ C UCTIOIh30BAHUEM allliapaTa ajareOphl.

DyHKIUHN U ITpadUKH

OnepupoBaTb HNOHATUSAMM: NEepUOaUYEcKas (YHKLHUSA, NMPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMH, TOYKHM S3KCTpeMyMa (YHKIHMM, HauOojblllee W HaUMEHbIEe 3HAYCHUS
(GYHKIIMM Ha IPOMEXKYTKE; MCIOIb30BaTh UX NI UCCIIEAOBaHMS (YHKIMH, 33JaHHON
rpaguKoM.

OnepupoBaTh MOHATHAMHU: TpadUKA  IOKA3aTENbHOW, JoTapuPMUYecKod U
TPUTOHOMETPUUECKUX (QYHKIMM; H300pakaTh MX Ha KOOPJAUHATHOM IUIOCKOCTH U
UCIIOJIB30BATh Ul PELIECHUs] YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKU JIMHEHHBIX YpaBHEHHH U
HCIIOJIB30BAaTh UX JUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUM.

Hcnonb3oBath rpaduku GYHKIUN A UCCIEI0BaHMS MPOLECCOB U 3aBUCUMOCTEH U3
JPYTUX y4eOHbIX AUCHUILIUH.

Hayana matemMaTH4yecKoro aHajamsa

OnepupoBaTb HOHATUSMM: HeENpepbiBHAsS (QYHKLUUSA; TMPOU3BOJHAS  (YHKLUU;
UCIIOJIb30BaTh T'€OMETPUYECKUN M (PU3MUECKHI CMBICT MPOU3BOAHON IJIs PELICHUS
3a/1a4.

Haxoaute npou3BogHbIe 3J1eMEHTapHbIX (DYHKIUN, BEIYUCISTH IPOU3BOIHBIE CYMMBI,
MIPOU3BEIECHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh NPOU3BOJAHYIO JJsl MCCIENOBaHUSA (YHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.
Hcronb30BaTh TPOU3BOAHYIO ISl HAXO0KICHNS HAWIYUIIEro pelIeHusl B MPUKIIAIHBIX,
B TOM YHCJIE COIIUAIBHO-3KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: NIEPBOOOPA3HASA U MHTETPajl; MOHUMATh T€OMETPUUYECKHI U
¢u3nueckuii CMbICT HHTErpaa.

Haxoauts mnepBooOpa3zHble 3JeMEHTapHbIX (YHKIUN; BBIYUCIATH HMHTETpall 10
dbopmyne Hetorona—JleiOnmiia.

Pewars npuknagHsle 3aga4d, B TOM 4YKCJIE COLMAIBHO-DKOHOMUYECKOIO U
(bu3nYeCKOro XxapakTepa, CpeCcTBaMi MaTEMaTHYECKOT0 aHAIH3a.



INPEIMETHBIE PE3YJIbTATBI YYEBHOI'O KYPCA «'EOMETPHUS»
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPSAMAasi, MIIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUN T€OMETPHUYECKHUX
3az1ad.

OnepupoBaThb MNOHATHUSIMU: TAPaUIEIBbHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacioI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHUd [ABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yIJia; TUHEHHBIA yrol ABYTPAHHOTO YIUIa; TpaaycHas Mepa JBYTpaHHOro yria.

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHHUK, BBIYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMMpaMuUia; MPU3Ma, MPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBate MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUIbHbIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIIECb]).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Ys METO/L CIIEJI0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIMIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaAXOXACHHE TEOMETPUYECKHX BEJIMYMH MO obOpasuaMm WiId
QITOPUTMaM, TPHUMEHSS HM3BECTHbIC AHAIMTHYECKUE METOJBl NPU PEHICHUH CTaHAapPTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JI0
IPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/y CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HaxOXIACHHE TEOMETPUYECKMX BEIMYMH 10 oOpasluaM WIu
QITOPUTMAaM, TPHUMEHSS HM3BECTHbIC AHAIMTHYECKUE METOJBbl TPU PEHICHWH CTaHAapPTHBIX
MaTEeMaTHUYECKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSIMOM U TJIOCKOCTHIO, MEXAY TUIOCKOCTSIMU, IBYTPaHHbBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIICHHS MEXIY TUIOMAASIMUA TIOBEPXHOCTEH,
00BbEMaMU MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMHU: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OChb M TUIOCKOCTH
CUMMETPUH; LIEHTP, OChb U MIIOCKOCTh CHMMETPHUH (DUTYPBI.

W3Bnekarp, MpeoOpa3oBBIBaTh U MHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTp reomerpuueckue (akTbl Ui pPEHICHHsS CTEPEOMETPHUYECKHX — 3ajad,
IpPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsTh TMpocTeiIINe MPOrpaMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoANUTH TpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B TMpHUPOJE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATH TOJTyYEeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3HPOBATh pealibHbIe CUTYAIMH U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IMOWCKAa  pEIIeHUS  MaTeMaTHYECKH
chopMyITHpPOBaHHONW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl; penaTth NIpakTUIeCKUe 3a7aui, CBA3aHHbIE C HAXOXKAEHUEM IeOMETPUIECKUX
BEJIMYMH.

11 KUIIACC



OnepupoBatb MOHSTHUSIMHU: LMIMHIPpUYECKas IIOBEPXHOCTb, obpazyromue
LWIMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/P; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALICHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
LIAPOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BEMBI U TUIOMIAIA TTOBEPXHOCTEH TENl BpAIlCHUs, TEOMETPUUYECKUX TEJ C
IpUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIMCAHHBIA B chepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbIUuciATE COOTHOMICHHUST MEXIY IUIOIAASIMHU IOBEPXHOCTEH M 00bEMaMu MOAOOHBIX
TeJ.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInoniHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BpaIlleHUs.

W3Bnekatb, UHTEPIPETUPOBATh U NMPeoOpa30BbIBATH UHPOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOIHATE NEHCTBUSA CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[TpyuMeHATH NpaBUIIO NapajuIeIeuIea.

OnepupoBaTh MOHATUSAMHU: J€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEKIY BEKTOPAMHM, CKaJsIpHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HAa YKMCIIO, YTOJ MEXKIY BEKTOPaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT.

[IpumensTb reomerpuueckue (akTbl s PELIEHUS CTEPEeOMETPUYECKHMX — 3ajad,
IIPEIIOJIAra0IIuX HECKOJIBKO IIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarp nmpocreiiine reoMeTpuYeCKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
MeTo/1a.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MAaTEMATHMYECKHMX OTHOIIEHWNM W HaXOXICHUE
F€OMETPUUYECKHUX BEJIUYHMH MO 00pas3lamM WM aJIropuTMam, IPUMEHSsT U3BECTHBIE METOJbI MpU
PELIEHNH CTaHIapPTHBIX MaTEMaTHYECKUX 3a7ay.

[IpuMmeHsTh TpoCTeHlne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4.

[IpuBoauTE, TpHUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B TMPUPOAE M KU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBAaTh peajbHbIE CUTYallUH U
IPUMEHATh  M3YyYEHHBIE TIOHATHA B  IIpOLIECCE IOMCKAa PEIICHHS  MaTeMaTU4eCKU
chopMyIMpOBaHHON MpOOJIEMbl, MOAEIUPOBATH pPEajbHbIE CHUTYyal[Md Ha S3bIKE T€OMETpUH,
UCCIJIEN0BATh IMOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM TI'€OMETPUUECKHUX IOHSTHUH U TEOPEM,
anmnapara ajireOpsbl; peniaTb NpakTUYeCcKUe 3a1a4u, CBI3aHHbBIE C HAXOKJEHUEM IeOMETPHUUECKHIX
BEJIMYHH.



INPEJIMETHBIE PE3YJIBTATBI KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
10 KUIACC

UuTtaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTb IMOHATUSIMHM:  cpelHee apudmeTudeckoe, MeauaHa, HauOoJblIee,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MacCUBa YHCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSMHU: CIy4alHBIM SKCIIEPUMEHT (OMBIT) M CIy4ailHOEe COOBITHE,
3JIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIM MCXOJ]) CIYy4allHOTO OMBITa; HAXOJUTHh BEPOATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMU, HaXOAUTh U CPAaBHUBATh BEPOATHOCTHU
COOBITUI B U3YYEHHBIX CIYy4alHBIX 3KCIIEPUMEHTAX.

Haxomute u ¢opmynupoBarh COOBITHS: MEpeceUeHUEe U OObEIMHEHUE JTaHHBIX COOBITHIA,
COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJB30BATHCS JHarpaMMamu Jiiepa U
(bopMyIoi croXkeHHs BEpOATHOCTEH MPU PELICHNH 3a/1a4.

OnepupoBaTh MOHATHSAMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOSITHOCTH C ITOMOILBIO IIPaBUjIa YMHOXKEHUS, C IIOMOLIBIO IEPEBA CIIYYalHOTO OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh NOHATHSAMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITAHMS, CEpUs HCIBITAaHUM,
ycrex M Heylaya; HaxOJUTh BEPOSATHOCTH COOBITUH B CEpUM HE3aBUCUMBIX HCHBITAaHUH 0
NIEPBOTO yCIIeXa; HAaXOAUTh BEPOSTHOCTH COOBITHI B CEpUU HCTIBITaHUi bepHyu.

OnepupoBarb MNOHATHSMM: CilydailHass BEJIWYMHA, pACHpPEEICHUE BEpOSTHOCTEH,
Juarpamma pacipeeeHus.

11 KUIIACC

CpaBHUBaTh BEpOSATHOCTU 3HAYEHUH CIIydallHOM BEJIUYMHBI 110 PACHPEICICHUI0 WM C
IIOMOILBIO AUArPaMM.

OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOIO OKHUJAHUS; IPUBOAUTH IIPUMEPBI, Kak
IIPUMEHSETCd MaTEMaTHUYECKOE OXKHMIAHUE CIIy4aliHOM BEJIIMYMHBI HaXOAWTHh MaTEMaTH4ECKOE
O’KHJAHUE 110 JAHHOMY PACIIPENCICHUIO.

HmeTs mpeacTaBieHue 0 3aK0OHe OOJIbIINX YHCEN.

HMeTs npeacTaBiaceHUuEe O HOPMAJIBHOM PaCIpENCIICHUH.



TEMATHYECKOE IIJIAHUPOBAHUE KYPCA «AJITEBPA U HAYAJIIA MATEMATHUYECKOI'O

AHAJIN3A»
10 KUIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NMPOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypes

MHokecTBa pallMOHAJIBHBIX U
1 JNEWCTBUTEIILHBIX YKcell. PalinoHabHbIE 14 1 0
YpaBHEHUS U HEPABCHCTBA

@yukuuu U rpaguku. CTeneHs ¢ 1elbIM

2 6 0 0
MoKa3arenem

3 ApudmeTnieckuii KOpeHb N—Oi CTEIEHH. 18 1 0
HppanmoHaibHbIC ypaBHCHUS U HEPABEHCTBA
Dopmysl

4 TpUrOHOMETpHUH. TpUroHOMETpUYECKHE 22 1 0
ypaBHECHUS

5) [TocnenoBaTenbHOCTH U IPOIPECCHH 5 0 0

6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1 0

3HAaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Kourpoarueie — Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
CreneHs ¢ paloOHaIbLHBIM TOKA3aTEIIEM.
1 [TokazarenpHas pynkums. [lokazarenbHbie 12 1
YpaBHECHHUS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPaBCHCTBA
Tpuronomerprudeckue GyHKIHHA U UX
3 rpaduku. TpuroHomMeTpruIecKue 9 1
HEPaBCHCTBA
4 [IpousBognas. [IpumeHeHre npou3BOIHON 24 1
5 HHTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUHI 12 1
7 HarypanbHble u niensle yucna 6
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




TEMATHYECKOE IINTAHUPOBAHUE KYPCA «'EOMETPUS»

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Konrpoapieie  Ipakriieckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 Brenenue B ctepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTU B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 HepHeHHI/IIEYJIFIpHOCTI) MPSMBIX U 12
MJI0CKOCTEH

4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YIJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jiesioB U TeM udposbie
Ne i/ HpOrpaMMEL pasi Beero KonTposabubie IIpakTHyeckue f:é p;l;p OBAT e.])IbeI e
padoThI padoThI pecype
1 Tena BpaieHus 12
2 OO0BEMBI TET 5 1
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHwUe, O6061LICHI:IC, 7 1
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O0 34 3 0

[NTPOT'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/n NPOrpaMmblI b Bcero ;(;;:TI::HBHH?' ;I;) 62:)1::%Mme f)ﬁp(zl:fOBaTe.])'leLIe
pecypchl
1 [IpencraBnenne JaHHBIX W OMHCATEIbHAS 4
CTaTUCTHKA
CrnyyaiiHble ONBITHI U CiTyyaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MO>KHBIMU 3 1
3JIEMEHTAPHBIMU UCXOJJaMU
3 Onepanuu Han COOBITUSIMH, CIIOKEHHE 3
BEPOSITHOCTEH
VYciioBHast BEpOATHOCTh, JEPEBO
4 CJIy4aifHOTO OIbITa, POpMYyJIIia OTHOH 6
BEPOSITHOCTH U HE3aBUCUMOCTb COOBITHIA
5 OneMeHThl KOMOMHATOPUKHU 4
6 Cepuu nocie10BaTeNbHbBIX UCTIBITAHUH 3 1
7 CrnyyaiiHbple BeTMYMHBI U PacIpe/ieeHHs] 6
8 O06o0011eHe U cUCTeMaTU3alusl 3HAaHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTHuecKoe OKHUIaHUE CIy4YalHOM 4
BEJIMYUHBI
5 HHCHGPCHfI Y CTaHJAPTHOE OTKJIOHECHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 4 1 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5) HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHME, 06061].[6HI:I€ u 18 1
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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