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MNOACHUTEJIBHAS 3AIIUCKA

PaGouast mporpamma kypca BHeypouHou nestenbHOcTH «l[loaroroBka k OI'D mo mMarematuke
U1 9 KJlacca COCTaBJIeHa Ha OCHOBE:

1. ®enepanbHbrii 3akoH OT 29.12.2012 1. Ne 273-@3 «OO6 obpazoBanuu B Poccuiickoii
®enepauun» (¢ u3M., BHeceHHbIMU DenepanbabiMu 3akoHamu oT 04.06.2014 r. Ne 145-D3, ot
06.04.2015 1. Ne 68-D3)

2. Ilpuka3 MunucrepctBa obpa3oBanust U Hayku Poccuiickoit @enepanuu ot 17.12.2010 r.
Ne 1897 (B pen. [IpukazoB Munoopuayku Poccun ot 29.12.2014 1. Ne 1644, ot 31.12.2015 . Ne
1577) «O6 yTBepkIeHUU (enepasbHOro ToCyAapCTBEHHOrO 00pa30BaTeIbHOIO CTaHJAApTa

OCHOBHOr'0o oOimiero oOpazoBaHus» (3apeructpupoBaH Munroctom Poccum 01.02.2011 r. Ne
19644)
3.Yuebnspiii minan MOBY COIL n. KaunnsikoBo Ha 2023-2024 y4yeOHBIIH ro1.

KoinuyecTBo 4acoB, Ha KOTOPOE pacCYMTAHA IPOrpaMma
Ha u3yuenue npenmera orBonutes 1 4 B Hexemo, 35 yaca B roz.
Hean kypca:

[TonroroButh oOyvaromuxcs K caade sx3amena B popme OI'D B cOOTBETCTBUU € TPEOOBAHUSIMH,
MPEAbIBISIEMBIMU HOBBIMU 00Pa30BaTEIbHBIMU CTAHIAPTAMHU.

BocnurarenbHoe Ha3HAYEeHHE Kypca.

OO6yuenue noTpedyeT OT yJaurxcsi YMCTBEHHBIX U BOJICBBIX YCHIIMN, Pa3BUTOIO BHUMAHUSA,
BOCIIUTAHUS TAKUX Ka4€CTB, KAK aKTUBHOCTb, TBOPYECKasi NHUIMATUBA, YMEHUM KOJIJIEKTUBHO -
[03HABATEJILHOT O TPY/a.

3agauum Kypca:

IToBTOpEHMUE, 3aKpEIUIEHNE U YIIIYOJIEHUE 3HAaHUI 110 OCHOBHBIM pa3fieaM LIKOJIBHOIO Kypca
MaTEMaTHKH C TTIOMOIIBIO PA3IMYHBIX U (DPOBEIX 00pa30BaTEIbHBIX PECYPCOB;

e (QopMHpOBaHUE YMEHHS OCYIIECTBISATH pa3HOOOpa3HbIe BUIBI CAMOCTOSTENBHOMN
JEeATeIbHOCTH C U(POBBIMU 00Pa30BaTEILHBIMH PECYPCaMHU;

e Pa3BUTHUC CaAMOKOHTPOJIA U CAMOOICHKHU 3HAHUM C TOMOIIBIO Pa3IMIHbIX (I)OpM
TCCTUPOBAHUS;

e (OpMHUPOBAHUE Y YUAIIMXCS LIEJIOCTHOTO MPECTABICHUS O TEME, €€ 3HAaUCHUS B pa3ziere
MAaTEMAaTUKH, CBA3U C IPYTUMHU TEMAMHU;

e (QopMHpOBaHUE AHATUTUYECKOTO MBILIUICHUS, Pa3BUTHE MTaMATH, KPYr030pa, YMEHHE
MPEOI0JIeBaTh TPYAHOCTHU MPHU PEIICHUH 00JIee CIOKHBIX 3a71a4;

e OCYIIECTBJIEHUE PAOOTHI C JOMOIHUTEIHHON JTUTEPATYPOK;

e AKIEHTHPOBATh BHUMAHME y4YaIIUXCS Ha €IUHBIX TPEOOBAHUAX K IIpaBUiIaM ohopMIIeHUS
pa3IM4HBIX BUJOB 3aJJaHUM, BKIIFOYAEMBIX B UTOTOBYIO aTTECTALIUIO 32 KYPC OCHOBHOU
LIKOJIBL;

° paCH_II/IpI/ITL MATCMATHUYCCKHUC Hpe,ZLCTaBJIeHI/IH yqamnxc;l 10 OHpeﬂeHéHHHM TEMaM,
BKJIFOUCHHBIM B IIPOrPaMMBbl BCTYIUTEIbHBIX 3K3aMEHOB B IpyTUe TUIIBI Y4EOHBIX
3aBEIECHUN.



I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA KYPCA

Jluunocmmuwie pesyiomamal.

OTBETCTBEHHOE OTHOIICHUE K YUYCHHIO, TOTOBHOCTH U CIIOCOOHOCTh K CaMOpPAa3BUTHIO H
caM000Pa30BaHHUIO HA OCHOBE MOTHBALMU K OOyYEHHIO U TO3HAHHUIO, OCO3HAHHOMY BBIOODY
U TIOCTPOCHHMIO JaJIbHEWIIed WHIAMBUIYAIbHOW TpaeKToOpuu oOpa3oBaHuss Ha 0ase
OPHEHTUPOBKM B Mupe mpodeccuit u mnpodeccroHaNbHBIX MPENNOYTeHUNH, C y4eToM
YCTOMYMBBIX TO3HABATENFHBIX HMHTEPECOB, a TakkKe Ha OcHOBe (QopMHUpOBaHUS
YBAXKHUTCJIBbHOI'O OTHOUICHUS K TPYAY.

DopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPaKTUKH.

OcBoenue COIMMAJIbHBIX HOPM, ITPpaBUJI TIOBCACHUA, pOJ'ICfI n (bOpM COHH&HLHOP’I KHU3HU.

Pa3BuTe MOpanbHOro CO3HAHMS U KOMIIETEHTHOCTH B PEILIEHUMU MOPAJIbHBIX IPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, ()OPMUPOBAaHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MIOBEEHUS, OCO3HAHHOI'O U OTBETCTBEHHOI'O OTHOILLIEHHSI K HPABCTBEHHBIM I1OCTYIIKAM.

cDOpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06H_IGHI/II/I N COTPYAHUYCCTBC.

®opMHpOBaHUE CLIOCOOHOCTU K 3MOIIMOHAILHOMY BOCIPHUATHIO MAaTEMAaTHUYECKUX 00bEKTOB,
3aj1a4, peuIeHu i, pacCy>KJaeHUI

Memanpeomemuvle pe3yiomamsi 00y4eHus

Pezynamuenvie YY/]

ONpeAeNnsITh COOCTBEHHbIE MPOOJEMbl M NPUUYUHBI UX BO3HUKHOBEHHMS NpU paboTe C
MaTeMaTUYECKUMH 00bEKTaMH;

(dbopMynupoBaTh COOCTBEHHBIE BEPCUU HIIM MPUMEHATH YK€ HU3BECTHBIC (POPMBI U METOJIBI
pelieHuss MaTeMaTH4ecKod mpobsieMbl, (HOpMyIUpoBaTh MPEANOJIOKEHUS U CTPOUTH
THIIOTE3bl OTHOCHTEIBHO PAaCCMAaTPUBAEMOr0 OOBEKTa M MPEIBOCXUINATH PE3yIbTaThl CBOCH
y4eOHO-TI03HABATEIbHON J€ATEIbHOCTH;

ONpEeAeNnsaTh IyTH JOCTHKEHMsS LeJed W B3BEIIMBaTh BO3MOXKHOCTH Pa3pelleHUs
OIIpE/IeNIeHHbIX y4eOHO-TIO3HABATENbHBIX 3aJad B COOTBETCTBUUM C ONpeEEIeHHbIMU
KpUTEpHUSAMU U 3aJa4aMU;

BBICTpPAaUBaTh COOCTBEHHOE 00pa30BaTEIbHOE IMOANPOCTPAHCTBO IS pa3pelIeHUs
OIIPEIICNIEHHOTO Kpyra 3a/ad, OMpeAeisiTh W HaXOAMThb YCIOBHS Ul peaju3alud Uaed u
IUTAaHOB (CaMOOOYYCHHE);

CaMOCTOSITEJIbHO BBIOMpPATh CpeaM MNPEIJIOKEHHBIX pecypcoB Haubosnee 3(pQeKTHUBHBIE U
3Ha4YMMble U paboTe ¢ ONpe/IeIeHHON MaTeMaTHYECKONH MOJIEIIbIO;

YMETh COCTaBJITH IUJIAH pa3pelleHus ONPENEICHHOr0 Kpyra 3ajad, MCIOJb3ysl pa3IMYHbIe
CXEMBbI, PECYpChbl MOCTPOCHUS AUarpaMM, MEHTaJIbHBIX KapT, MO3BOJIIOIIMX MPOU3BECTU
JIOTUKO - CTPYKTYPHBIM aHAIN3 3a/1a4H;

yMeTh IJAHUPOBAaTh CBOH 00pa30BaTENbHBIA MapIIPyT, KOPPEKTUPOBATH WU BHOCHTH
ONMpPEACICHHBIC HU3MCHCHUS, KAaUCCTBCHHO BJIMAIOIINE Ha KOHEYHBIN MIpOaYKT yqe6Ho-
MMO3HABATCIIFHOM ACITEIEHOCTH;

YMCHHEC KAaUCCTBCHHO COOTHOCHTH CBOH ,Z[eI\/JICTBI/IH C HOpCABKYHMIACMbIM HTOI'OM y‘-I€6HO-
MMO3HABATEIIHLHOM ACATCIBbHOCTH IIOCPCACTBOM KOHTPOJII MW IINIAHUPOBAHMA yqe6H0r0



pouecca B COOTBETCTBUM C U3MEHSAIOLIMMUCSA CUTyalUsIMUA U IIPUMEHSAEMBIMU CPEACTBAMHU U
(opMamMu OpraHu3alMy COTPYIHUYECTBA, a TAK)KE HHAUBUAYAIbHON pabOThI HA YPOKE;

YMEHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA pEalU3alMHd PEHICHUsS MaTeMaTHYECKHX
3a1a4y, MOAOUPaTh MHCTPYMEHTHI JJis OIICHWBAHHS CBOEH TpaeKTOpuu B paboTe
MaTeMaTHYECKUMU NTOHATUSAMU U MOJIEIISIMU;

Ilo3nasamenvnvie YY/I

YMCHHEC OIPCACIATh OCHOBOIIOJAraromee IOHATUC W IIPOU3BOJIUTH HOFHKO-CprKTypHBIﬁ
aHaln3, OomnpeAcIITb OCHOBHLIC NPU3HAKHU U CBOMCTBA C IIOMOIIIBKO COOTBETCTBYIOIINX
CpeaACTB U MHCTPYMCHTOB,

YMEHHUE MPOBOANTH KIACCU(UKAIINIO 00BEKTOB HAa OCHOBE KPHUTEPHEB, BBIACIATH OCHOBHOE
Ha ()OHE BTOPOCTENEHHBIX JIaHHBIX;

YMEHHE TPOBOAUTH JIOTHUYECKOE PACCYXKACHHE B HANpaBIECHUH OT OOIIMX 3aKOHOM EpPHOCTEH
M3y4aeMoM 3a7a4M 10 YaCTHBIX PACCMOTPEHUN;

YMCHHUEC CTPOUTH JIOTUYCCKUC PACCYKACHUA HAa OCHOBC CHCTCMHbLIX CpaBHeHI/Iﬁ OCHOBHBIX
KOMITIOHCHTOB HM3Yy4a€MOI'0 MaTCMAaTH4YCCKOI'0 pa3/jciia UJinu MOJCIIM, ITOHATUS HUJIK KJIACCOB,
BbIACIIAA OIIPCACIICHHBIC CYIICCTBCHHBIC IIPU3HAKH UJIM KPUTCPUU,

YMCHHE BBIABJIATH, CTPOUTH 3aKOHOMCPHOCTL, CBA3HOCTH, JIOTUYHOCTH COOTBCTCTBYIOLIUX
OECIIOYCK paCCY)KI[eHI/Iﬁ npu pa60Te C MAaTCMATUYCCKUMHU 3ajjladyaMHi, YMCTb HOI[pO6HO u
CXKATO MMpEACTABJIATL ACTAIN3AIIHIO OCHOBHBIX KOMIIOHCHTOB IIPpHU JOKA3aTCIbCTBC MMOHSITHH U
COOTHOIIICHU# HA MaTeMaTH4ECKOM SA3BIKEC,

YMEHHE OPraHW30BBIBAThH IMOUCK M BBISBJISATH MPUYHHBI BOSHUKAIOIIUX MPOIIECCOB, SBICHUH,
HauOoJiee BEpOSITHbIC (PAKTOPBI, MO KOTOPHIM MaTEMaTHYECKHE MOICIA U OOBEKTHI BEAYT
cebs 1Mo orpeneneHHbIM JIOTHYECKUM 3aKOHAM, YMETh MPUBOIUTh MPUYUHHO -CIICICTB CHHBIN
AQHAJIN3 MOHATUH, CY)KIEHUN U MaTEMAaTUYECKUX 3aKOHOB;

YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJAENb NpH 33JaHHOM YCJIOBHH, OOJajgarouei
OIpE/ICIEHHBIMM XapaKTePUCTHKAaMHM OOBEKTa TMPH HAJTMYUU ONPEICICHHBIX KOMIIOHEHTOB
(opMHPYIOTIIErocs MPEAIOoIaraeMoro MOHITUS WIN SBICHUS;

YMEHUE NMEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIONIYI0 MAaTEMaTHYECKOU
3aa4il Ha S3bIK Tpaduueckoro OoTOOpakKeHHs - COCTaBJICHMS MaTeMaTHUYeCKOW MOENH,
COXPaHSIOLIEH OCHOBHBIE CBOMCTBA U XapAKTEPUCTHUKU;

YMCHHUC 34a/laBaTb IlJIaH PCHICHUS MaTeMaTH4eCKOn 3aJlauv, pCaJIM30BbIBATH aJII'OPUTM
JEeHCTBUM KaK MOIIAaroBoi HUHCTPYKIUU JIA Ppa3pCIICHUS yqe6H0 -II03HaBaTeILHOMN 3aJa4du,

YMCHHE CTPOUTH AO0KA3aTCIILCTBO METOAOM OT IIPOTUBHOI' O,

yMeHHue paboTaTh C MPOOJIEMHON CHTyaluel, OCyIIEeCTBISATh O0pa30BaTEIbHBIA MPOIECC
MOCPEICTBOM IOMCKAa METOAOB M CIOCOOOB pa3pellieHusi 3alayd, OMNpEeNeNsTh TPAHMIIBI
CBOEro 00pa30BaTEIbHOIO IPOCTPAHCTBA;

YMCTb OPUCHTHUPOBATLCA B TCKCTC, BBIABJIATH I'NIABHOC YCIOBHE 3aJa4d M YCTAHABJIMBATb
COOTHOLICHHUEC paCCMAaTprUBaACMbIX OG’bCKTOB;

YMEHHE MEepeBOAUTb, WHTEPIPETUPOBATh TEKCT B HHbIE (OPMBI IPECTaBICHUS
nH(pOpMaIMU: CXEMBI, AMArpaMMbl, rpauuecKoe NPeACTaBICHUE TaHHbIX;

Kommynukamuenwvie YY/[

yMeHHe paboTaTh B KOMaHJe, (opMHUpOBaHHE HABBIKOB COTpPYIHHUYECTBA U Y4eOHOTO
B3aMMOJICHCTBUS B YCIOBUSX KOMaHIHON UTPhI I HHOW ()OPMBI B3aMMOCHCTBHS,



YMEHHME pacHpelensTh pOJIM W 3aJayd B paMKaxX 3aHiATHs, (QOpPMHUPYS TaKkKe HaBBIKH
OpPraHM3aTOPCKOro XapaKkTepa;

yMEHUE OIIEHUBATh MPABHIBHOCTh COOCTBEHHBIX JIEHCTBHH, a TAK)KE JIEATCIBHOCTH IPYTUX
YYaCTHUKOB KOMaH/IbI;

KOpPpCKTHO, B paMKax 3aJad KOMMYHUKaAIWUH, (1)OpMyJ'II/IpOBaTI) U OTCTauBaTh B3IJIAABI,
APrYMCHTHPOBATh JOBOAbI, BBIBOJbI, & TAKXKC BBIIBUT'aTh KOHTPAPryMCHTEI, HCO6XOZ[I/IMI>I€
JJISA BBISIBJICHHA CUTyallUU YCIICXa B PCIICHUU TOM MJIM MHOM MaTeMaTHYECKOM 3aJa4n,

YMCHHE IIOJIB30BAaThCA MaTEMAaTU4Y€CKUMU TEpMUHAMU JJIA peICHus y‘Ie6HO -
IMMO3HABATCJIbHBIX 3a/1d4, a4 TAaKXKC CTPOUTb COOTBCTCTBYIOIIMUEC PCUCBBLIC BLICKA3bIBAHUS Ha
MAaTEMATUYCCKOM A3BbIKC NJIS1 BBICTPpAMBAHUA MaTeMaTHUEeCKOM MOICIH,

YMCTh CTPOUTH MATECMATUYCCKUEC MOACIU C MOMOHIBKO COOTBECTCTBYHOLICTO IMPOrpaMMHOIO
O6CCH€‘I€HI/I$I, CCPBUCOB CBOGO)IHOFO OTHAJICHHOT'O OOCTYIIA,

YMETh TPaMOTHO U YETKO, corjjacHo mnpaBuiam odopmienus KHWM-a OI'D 3aHocuth
MIOJIy4YEHHBIE PE3YJIbTAThl - OTBETHI.

IIpeomemmnuie pe3yromamol.

(1)0pMI/IpOBaHI/Ie HAaBBIKOB IMOMCKAa MATEMATHYCCKOI'0 METOAA, aJIrTOPUTMaA U IMOUCKA PCIICHUS
3a7a4M B CTpyKType 3ana4d OI'D;

(opMupoBaHUEe HaBbIKa PEUICHUS OMPEIeTICHHBIX TUIIOB 3a/1a4 B CTPYKType 3anau OI'D;

yMeHue paboTtarh C TaOJMIIAMH, CO CXE€MaMH, C TEKCTOBBIMH JaHHBIMU; YMETh
npeoOpa3oBeIBATh 3HAKM M CHMBOJBI B JIOKA3aTENbCTBAX M MPUMEHSEMBIX METOoJax s
pelieHust 00pa3oBaTeNbHBIX 33/1a4;

YMEHHE TPUBOAUTH B  CUCTEMY, CONOCTaBIATh, 0000IATh W  aHAJIM3UPOBATH
nH(OpPMaIMOHHbIE KOMITOHEHTHl MaTEMAaTUYECKOr 0 XapakTepa U yMETh IPUMEHSATh 3aKOHbI U
IpaBuJIa JUIsl pELIEHNUs] KOHKPETHBIX 3a/1ay;

yMEHUE BBICNATh TJIABHYIO U H30BITOYHYIO MH(OPMAIIHIO, TPOU3BOIUTH CMBICIIOBOE CKATHE
MaTEeMaTHYECKUX (PAKTOB, COBOKYITHOCTH METOJIOB M CIOCOOOB pEUICHUS, yMETh
MPEJICTABIIATh B CIIOBECHOH (hOpMe, MCIOJIb3Ysl CXEMbl U pa3IMuHbIE TAaOJIUIbI, TpadhuKu U
JiiarpaMMbl, KapThl TOHATUH U KJIACTEPBI, OCHOBHBIEC UJIEH W MJIAH PELICHUS] TOW WIJIM UHOU
MaTeMaTHYeCKOM 3aJauH.

Tpebosanus Kk ypoeHo nH0020MOBKU Y4aujuxcs

Harypaabhnbie unciaa. [poou. PaumonajabHbie yucsia

Buinyckunuk nayuumca:

IIOHUMATh 0COOCHHOCTH I[CC)ITI/I‘IHOI)’I CUCTEMBI CHHUCIICHUA,
OIICpUPOBATh MMOHATHAMU, CBA3AaHHBIMHA C JCIIMMOCTBIO HATYPAJIbHBIX YU CCJI;

BbIpaXkaTb 4YHMCJIa B OKBUBAJEHTHBIX (Qopmax, BbIOMpas Haubojiee TMOAXOIAILIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYalllH;

CpaBHUBATDb U YIIOPAAOYUBATH PALlMOHAJIbHBIC YMUCJIA,

BBINOJHATh BBIYHMCICHUS C PALMOHAIBHBIMU YHMCIaMHU, COYE€Tasi YCTHbIE M MUCbMEHHBIE
PUEMBI BBIYUCIIEHUN, IPUMEHEHNE KaJIbKYJIATOPA;

HCIIOJIB30BATh TIIOHATUA W YMCHUSA, CBA3aHHBIC C TIPONOPHHUOHAIBHOCTBIO BCJIIMYUH,
IMpOOCHTaMU, B XOA€ PCIICHHUA MATEMAaTUYCCKUX 3alad W 3ada4 U3 CMCKHBIX MPEAMCTOB,
BBIITOJIHATH HECJIOXKKHBIC IMTPAKTUYCCKUEC pvaéTBI.

JeiicTBUTEILHBIE YHCJIA



Buinycknux nayuumcs:

. HCIIOJIB30BATh HAYAJIbHBIC NPCACTABJICHUA O MHOXKECTBC I[Gf/iCTBI/ITGJ'II:HBIX YHUCCII,
o OIICPUPOBATH IMOHATHEM KBAAPATHOI'O KOPHA, IPUMCHATH €I'0 B BBIYHM CIICHUAX.
AJsredpandeckue BbIpaskeHHUs

Buinycknuxnayyumecs:

e ONEPUPOBATH TMOHITHSIMH «TOXJICCTBO», «TOXKJIECTBEHHOEC MPEOOpa3OBaHME», peIlaTh
3a/1a4u, cofepkaie OyKBeHHbIC JaHHbBIE; paboTaTh ¢ PopMylamH;

e  BbINNOJIHATH Hp606p330BaHI/I${ BBIpaH(eHHﬁ, coAcpiKalUMX CTCIICHU C LN ECJIbIMHU ITOKA3aTCIIIMU U
KBaJIpaTHBIC KOPHU;

e BBHINONHATH TOXKJIECTBEHHBbIE MpPeoOpa3oBaHUsl pPALMOHAIBHBIX BBIPAXKEHUH HA OCHOBE
MIPaBWJI JICUCTBUI HAJ MHOTOUJIEHAMH H aNre0pandecKiuMu IPOOsSMU;

e  BBIIOJHAThH Pa3JI0KEHUE MHOIOUJIEHOB HA MHOXKUTEIIN.
YpaBHenust

Buinycknux naywumes:

e pelaTh OCHOBHBIC BHJBl PAllMOHAIBHBIX YPAaBHEHUW C OJHOM NEPEMEHHOM, CUCTEMBI JABYX
YPaBHEHHI C ABYMsI IEPEMEHHBIMU;

e [IOHMMAaTh YPABHEHHE KAK BAXKHEHIIYI0O MATEMAaTUYECKYIO MOJIEJb ISl OMMMCAHUS U U3YYEHUS
pa3HO00pa3HBIX peaTbHBIX CUTYAllUH, PeIIaTh TEKCTOBBIC 33/1a4d aIre0pandeckKuM METOI0OM;

e TMPUMEHITHh I'paduuecKue MPEACTaBICHUS JJIs MCCIENOBAaHUS YPaBHEHHM, UCCIEAOBAHUS U
pEeLIEHNs CUCTEM YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

HepaBenctBa

Buinycknuk nayyumcs.:

e TJIOHMMAaTb W TMPUMCHATH TCPMHUHOJIOIWIO HW CHMBOJIMKY, CBS3aHHBIC C OTHOIICHHEM
HCPAaBCHCTBA, CBOMCTBA YHCIIOBBIX HCPAaBCHCTB,

e pemaTh JUHEHHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOW M MX CHCTEMBI; pellaTh KBaJpaTHBIC
HEpaBEHCTBA C ONOPOii Ha TpadudecKue MpeacTaBICHUsI.

OcHoBHbIE MOHATHS. YK CI0BbIE QYHKIIUT

Bbll’lVCKHuK HAy4Yumcs.

o IIOHUMATh U HCIIOJIB30BAaTh (bYHKL[I/IOHaJIBHBIC HOHATHSA U SA3BIK (TepMI/IHBI, CUMBOJIMYCCKHUEC
0003HaYEHNS ),

e CTpouTh rpaduKu dJIEMEHTapHBIX (DYHKIMI; UCCIIEIOBAaTh CBOMCTBA YUCIOBBIX (DYHKIUIT Ha
OCHOBE M3y4Y€HUS MMOBEJEHUS UX I'paUKOB;

e TMOHUMAaTh PYHKIHIO KaK BAKHEHIIIYI0 MaTeMaTHUECKYIO0 MOJAEIb AJIs OMMCAHUS TPOLECCOB U
SIBIICHUI OKPYKAIOIIEro MHUpa, MPUMEHSTh (YHKIMOHAIBHBIN S3bIK J/JI OMHCAHUA U
UCCIIEIOBAHUS 3aBUCUMOCTEH MEXAY (HGU3NYECKUMU BEIMUYNHAMHU.

OnucarejbHast CTaTHCTHKA

Buinycknuk nayyumcs.:

e HCIIOJIb30BATh MPOCTEHIINE CIOCOObI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX.
Cayuaiinbie cOOBITHS U BEPOSTHOCTh

BbpinycKkHMK HAyYHTCH



HaXOJUThb OTHOCUTCIIbHYIO 4aCTOTY U BCPOATHOCTD CJ'Iy‘IﬂﬁHOFO COOBITHSL.

KomoOunaropuka

BrIITyCKHUK Hay4duTCs peniath KOMOMHATOPHBIC 3aJladyd Ha HaxXOXKJICHHUE 4ucia 00BbEKTOB
WA KOMOWHAIIUHA.

Harnsianas reomerpus

Boinycknux nayuumes:

pacno3HaBaThb Ha 4YepTeXKaxX, PUCYHKAX, MOAEISAX U B OKPYKAIOIIEM MHUPE IUIOCKUE H
POCTPaHCTBEHHBIE TEOMETPUIECKUE PUTYPHI;

pacrio3HaBaTh pa3BEPTKU Ky0Oa, NPSIMOYTOJbHOTO Mapajjielienunena, MpaBUIbHOM
MUPaMUIB, IIWJIMH]IpA U KOHYCA;

CTPOUTH pa3BEPTKU KyOa M MPsIMOYTOJILHOT'O TTapaJliesienuIesa;

ONpEeNeNiATh MO JHMHEHHBIM pa3MepaM pa3BEPTKU (UTypsl JIMHEHHbIE pa3Mepbl camMoi
¢buryps! 1 Ha060pOT;

BBIUKCIISITE 00HEM MNpsAMOYTOJIbBHOTO IMapalJICJICIIUIICaA.

I'eomeTpuueckue purypsi

Buinycknux nayyumcs:

IIOJIb30BATBCA A3BIKOM T'C€OMCTPUH IJId ONMCAHUA MPEAMETOB OKPYXKAOMICTO MHpa U HUX
B3aMMHOT'O PACITOJIOKECHUSA,

pacrio3HaBaTh W HM300pa)kaTh Ha 4YEpPTEXKAaX M PUCYHKAX TeOMETpUYECKHe (GHUrypbl U HUX
KOH(UTYpallnH;

HaxXOJUTh 3HAYEHUS JUIMH JTMHEHHBIX 2JIEMEHTOB (DUTYp U MX OTHOIICHUS, TPAIYCHYIO MEpy
yrioB oT 0° go 180°, mpuMeHsis onpeeneHus, CBOMCTBA M MPU3HAKH QUTYP U UX JIEMEHTOB,
oTHomIeHus! GUryp (paBeHCTBO, MOJ00ME, CHMMETPHH, TOBOPOT, AapaJUIeTIbHBIH MTEPEHOC);

ONEepUpOBaTh C HAYAIbHBIMU IOHSATHSAMU TPUTOHOMETPUM W BBINOJHATH 3JIE€MEHTapHBIE
orepanuu HaJ QYHKIHUSIMH YTJIOB;

pemaTh 3aJaun Ha JI0Ka3aTeNbCTBO, ONMUPAsACh HA U3yYEHHBIE CBOMCTBA (UTYp M OTHOLICHUH
MEXy HUMHU U IPUMEHS S U3yYEHHBIE METO/IbI 10Ka3aTEIbCTB;

pelaTh HECIOKHBIE 3a/1a4l HA IIOCTPOCHUE, IIPUMEHSISI OCHOBHBIE AJITOPUTMBI IIOCTPOCHHUS C
IIOMOILBIO IUPKYJIS U TMHEUKH;

peuIaThb HpOCTGﬁIHHC IIAHUMETPUYICCKUC 3aa491 B IIPOCTPAHCTBCE.

H3mepeHue reoMeTpuYeCKUX BeJTHYHH

Buinycknux nayuumcs:

KCIIOJb30BaTh CBOMCTBA WM3MEPEHHUS IJIMH, IUIOWAAECH M YrJIOB NMpPH PEUICHUH 3aJady Ha
HAaXOXKJIEHUE JJIMHBI OTpe3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI IYTM OKPYKHOCTH, TpajlyCHOM
MEpHI yIa;

BBIYUCIHATh IIJIOIIAAN TPEYrOJbHUKOB, IMPSAMOYIOJIBHUKOB, MapajjieIorpaMMOB, TPANELHii,
KpPYTOB U CEKTOPOB;

BBIYUCIIATD JJIMHY OKPY>KHOCTH, JUIMHY IyTH OKPY’KHOCTH;

BBIUHUCISITh JUIMHBI JIMHEWHBIX AJIEMEHTOB (PUTYp M UX YIJbl, UCIONB3Ys (GOPMYIIBI JITUHBI
OKPY>KHOCTH U JJIMHBI YT OKPYKHOCTH, GOpMYJIbI TII0MIael huryp;



e pewmaTh 3aJayd Ha J0Ka3aTeJIbCTBO C MCIOJB30BaHUEM (OPMYN IJIMHBI OKPYXHOCTH H
JUIMHBI yTU OKPY>KHOCTH, (popMy: miomanen puryp;

e pewmaTh NPAKTUYECKUE 3a7adyd, CBS3AHHBIE C HAXO0XKJAEHUEM TI'E€OMETPUYECKUX BEIUYUH
(ucronb3ys Mpu HEOOXOAUMOCTH CIIPABOYHUKU M TEXHUYECKHE CPEICTBA).

Koopaunatsi

Buinycknux nayuumcs.:

[ BBIUUCIATE AJIMHY OTPE3KaA IO KOOpAWHATAM €TI0 KOHIIOB; BBIYUCIIATE KOOPAUHATEI CEPCANHBL
OTpe3Ka;

¢  HCIOJIb30BaThb KOOPAUHATHBIM METO I U3YyYEHUs CBOMCTB NPSAMBIX U OKPYKHOCTEH

II.COAEP KAHUE YYEBHOI'O KYPCA

«IIpakTuKo-opueHTHpPOBaHHbIe 3agaHus» OTpaborka 3aaa4 Ne 1-5 KM OI'D.

TabauuHoe u rpaduueckoe MNpelcTaBleHHE MAHHBIX, IUIAH M CXEeMa, W3BJICYEHUE HYKHOMN
uHpopmanuu. M3MeHUuBOCTh Npu H3MepeHUsX. Pemaromme mnpaBmwia. 3aKOHOMEPHOCTH B
U3MEHYMBBIX BEIMYMHAaX. Bbruucinenus u  npeoOpasoBanue BeiauuuH. MccnenoBaHue
MIPOCTEHIINX MATEMATUYECKUX MOJEIIEH.

«BbruuciieHus: 4 npeodopazoBanus». Otpadorka 3amgay Ne 6 KUM OI'D.
JeicTBHS ¢ HATYPAIBLHBIMH YHCJIAMH

Cnoxenue u BbIYUTAHUC, KOMIIOHCHTBI CJIOXCHHA MW BbIYUTAHHA, CBA3b MCKAY HHUMU,
HaxXO0XACHUE CYMMBI U Pa3HOCTU, USMCHCHUC CYMMBI U Pa3HOCTH IIPU USMCHCHUHU KOMIIOHCHTOB
CJIIOXKCHUA U BbIYUTAHUS.

YMHOXEHHE U JIeTICHHEe, KOMIIOHEHTHl YMHOKEHUS U JICJICHUs, CBSI3b MEKIY HUMH, YMHOXCHHE
U CIOXEHHE B CTOJOHWK, JIEJICHHE Yr'OIKOM, MPOBEpKa pe3yibTaTra C MOMOIIBI0 MPUKHUIKH U
00paTHOTO JIEWCTBHS.

Yuci10BbIe BbIPAKEHUS
UuciioBoe BBIpaKEHNUE U €ro 3HAUYEHNE, TOPSIIOK BBIITOIHEHUS 1€ CTBUI.
Apoou. O0bIKHOBEHHBIE IPOOH

Honst, yacTh, 1poOdHOE yucio, 1podk. JIpoOHOE yncno kKak pe3yibTar AeneHus. [IpaBuibHbIe U
HenpaBuJbHBIE APOOHU, CMEIIaHHasg APoOb (CMEIIaHHOE YUCIIO).

3anuce HaTypajJbHOrO 4YHCIIa B BHJIE JAPOOM C 3a/JaHHBIM 3HAMEHaTelleM, ITpeoO0pa3oBaHHE
CMEIIAHHOW IpOOH B HEMPABUIILHYIO APOOH M HA00OPOT.

[Tpusenenue npodeit k o6memMy 3HaMeHaTen0. CpaBHEHNE OOBIKHOBEHHBIX TPOOEH.

CnoxeHre W BBIYMTAHUE OOBIKHOBEHHBIX JpoOCH. YMHOXEHHE W JIeJICHHE OOBIKHOBECHHBIX
JPOOEiA.

ApudmeTnueckue 1elCcTBUS CO CMEIIaHHBIMU IPOOSIMHU.

ApudmeTnueckue AelcTBUS C IPOOHBIMH YUCITAMHU.

Crioco0b! paniMoHaNIM3aluy BEIYUCICHUN U UX TPUMEHEHNE IPY BBIIIOJHEHUH JISHCTBHI .
decsiTHuHBIC APOOH

[IpeobpazoBanue necATHUHBIX ApoOell B OObIKHOBEHHbIE. CpaBHEHHME AECATUYHBIX IpOOEH.
CrnoxeHue U BBIYMTAHUE TECATUYHBIX po0eii. OKpyrieHue AecITUIHBIX Ipo0eil. YMHOKEHUE U
8



JeneHne necaTHIHbIX apobeil. [IpeoOpasoBaHne 0OBIKHOBEHHBIX ApOOel B JeCATHUYHBIE TPOOH.
Koneunbie 1 6ecKOHEUYHBIE IECSITUYHBIE IPOOH.

Yuciaa. PanyoHaJbHbBIE YHUCJIA

MHo)ecTBO panHOHaNbHBIX 4Hcesl. CpaBHEHME palMOHANbHBIX 4ducen. JledictBus ¢
panroHanbHbIMU uynciaaMu. [IpeacraBnenue panoHaIbHOrO YK CIa 1ECATUYHON APOObIO.

ApoOHo-paniuoHaIbHbIE BbIPAKEHUS

[IpeoGpazoBanue JTPOOHO-JIMHEHHBIX BBIPKCHH: CIIOKEHUE, YMHOXXCHHE,
nenenue. Anredpanueckass JapoOb. Cokpamienue anredpanueckux Apodeit. [IpuBenenue
anredpandeckux apodei kK obmemy 3HaMmeHaTemro. JleficTBus ¢ anreOpamyeckuMu JIpoOsSMu:
CIIO)KEHHE, BBIYMTAHUE, YMHOXKEHHE, IeJICHHE, BO3BE/ICHHE B CTETICHb.

«JlelicTBUTeBbHBIE YHCaAa». OTpadoTka 3amay Ne 7 KUM OI'D.
PanmoHajabHbIE UKcJIa

N3o0paskeHne Ynce Ha YUCIOBOM (KOOPAMHATHOW) NpsiMoii. CpaBHeHHE dKcesl. Moayib 4ucia,
reoOMeTpUYecKas HMHTepHpeTrauuss MoayJyisa uucia. JlecTBUS €  TOJOXKUTEIBHBIMU U
OTPULIATENBHBIMU YUCIaMUA. MHOXKECTBO LIEIbIX YHUCEL.

Koopaunara Touku

OCHOBHBIE ITOHATHS, KOOPAWHATHBIN JIy4, paCCTOSTHUE MEXAy ToukaMu. KoopAMHATHI TOUKH.
HppannonanbHble ynca

[TonsiTue nppanmoHagbHOro yrcia. Pacno3HaBaHue HppallOHAIbHBIX YHCEI.

MHOXk€eCTBO JENCTBUTEILHBIX YHCEI.

«IIpeoOpa3oBanue aaredpanyeckux Boipazkenuin»y. Otpadorka 3agay Ne 8§ KUM OI'D
HppannonanbHble yncia

[lonsTne wuppanmoHanbHOro uucna. Pacrno3HaBaHue HppalMoHaNbHBIX uHcend. [Ipumepsl
JI0Ka3aTeslbCcTB B anredpe. JleficTBUS ¢ MppalMOHAJbHBIMU YHUCIAMU: YMHOXXEHHE, JeeHHe,
BO3BE/ICHHUE B CTEIIEHb.

MHOX€CTBO JEUCTBUTEIBHBIX YUCEIL.

«YpaBHeHus1 M1 HepaBeHcTBa». OTpabdoTka 3a1ad Ne 9 KM OI'D.

PaBencrBa

UucnoBoe paBeHCTBO. CBOICTBA YMCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEeMEHHOM.
YpaBHenust

ITonsiTe ypaBHEeHMs M KOpHA ypaBHeHus. [IperncraBieHne O paBHOCHUIIBHOCTH YpaBHEHH.
ObnacTb onpenesneHus ypaBHeHus (001acTh JONYCTUMBIX 3HAUEHUI EpEeMEHHOMN).

JIuHeiiHOe ypaBHEHHEe U ero KOPHHU

Pemenue nuHeiHbIX ypaBHeHMil. JInHeliHOe ypaBHeHHEe ¢ mapaMmerpoMm. KonmuecTBO KOpHEH
JIMHENHOr 0 ypaBHEHMs. PelleHre TMHEeNHbIX YPAaBHEHUI ¢ TapaMeTPOM.

KBagpaTHoe ypaBHeHUe H €r0 KOPHH

KBanpatueie ypaBHeHus. Hemonnble kBaJpaTHble ypaBHEHHUS. J[MCKpUMHUHAHT KBaJpaTHOTO
ypaBHeHus. DopMyra KopHEH KBajpaTHoro ypaBHeHwus. Teopema Buera. Teopema, oOpaTHas
TeopeMe Buera. PemeHne kBajpaTHbIX ypaBHEHH: HCIIOJIB30BaHUE (HOPMYJIBI I HAXOXKICHHS
KOpHEH, TpauuecKuil MeTOoJ]| peIleHHs, pPas3IoKEHHEe Ha MHOXHTEIH, MOoAOOp KOpHEH C
UCIOJb30BaHuEM TeopeMbl Buera. KonnuecTBo KopHeH KBagpaTHOrO ypaBHEHUS B 3aBUCUMOCTH
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OT €ro JUCKpPUMHHAHTA. bUKBaapaTHbIC YpaBHEHHs. YPAaBHEHHs, CBOAUMBIC K JIMHEHHBIM U
KBaJpaTHbIM. KBaspaTHbIE ypaBHEHUS C TapaMeTPOM.

JApoOHO-paliHOHAIbLHbIE YPABHEHUS

Pemenne mnpocrelmux ApoOHO-IMHEHHBIX YypaBHeHUH. Pemienne apoOHO-pallOHATBHBIX
YPaBHEHH.

MeToapl pelieHuss ypaBHEHUI: METOIbl PAaBHOCHIBHBIX MPEOOpa3OBaHMA, METOJ 3aMEHBI
MepeMeHHoM, rpaduueckuid wmeroa. lcmonp3oBaHWe CBOMCTB (YHKIHUNA TPH  PEIICHUH
YPaBHEHHH.

,’ Xl =a x =gl ¥
[Ipocreiimme nppaliMoOHaJbHbIE YPAaBHEHUS BUAA A , J A JQ'{ .

T _
YpaBHeHus BUAa X“ —=d .YpaBHEHUs B LEIBIX YUCIIAX.

«BepositHoCcTb coObITHIDY OTpaboTka 3amau Ne 10 KUM OI'D.
Cuayuaiinbie cOObITHS

CnydaiiHple ONBITHI  (9KCIIEPUMEHTHI), JJEMEHTapHble CilydaiHble COOBITUS (MCXOZBI).
BepositHocTu  asieMeHTapHbIX  cOObITMH. COOBITUS B CIIy4aHBIX OJKCIIEpUMEHTaX U
0J1aronpUsATCTBYIOLINE dJIeMEHTapHble cOObITHS. BeposTHOCTH ciaydaiHbIX cOOBITHIl. ONBITH €
PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU CcOObITUsAMU. Kitaccuueckue BEpOSTHOCTHBIE OIBITHI C
UCII0JIb30BAaHUEM MOHET, KYOUKOB.

«@ynkuuu u rpadpukmn». Otpadorka 3agad Ne 11 KM OI'D.
®Oyuknuu. [lonssTue pyHkmun

JlekapToBbl KOOpAMHATHl Ha IJIOCKOCTH. POpMUPOBAHUE MpPEJICTaBICHUH O MeTanpeaMeTHOM
MOHATUU  «KOOpAMHATH. CnocoObl 3amaHus (QYHKIUI: aHAIUTUYECKUl, rpaduuecKuid,
tabnumunbiil. ['padux ¢ynkuuu. Ilpumepsl QyHKIUH, MOTydaeMbIX B MPOILECCE MCCIEAOBAHUS
Pa3IMYHBIX PEANbHBIX MPOLIECCOB M pelIeHus 3aaad. 3HadyeHHe (QyHKIUM B Touke. CBoiicTBa
GbyHKIHMiT: 00J1aCTh ONpeieNIeH s, MHOKECTBO 3HAUEHUH, HYJIH, IPOMEKXYTKH 3HAKOIIOCTOSHCTBA,
YEeTHOCTH/HEUETHOCTh, IPOMEKYTKA BO3PACTaHUs W YObIBaHMs, HauOoibllee W HaMMEHbIIEe
3HaueHus. MccnenoBanue QyHKIIUU TIO ee rpaduKy.

JInneiinast pyHKUMA

CpoiictBa M Tpaduk JMHEHHON (yHKIUU. YrioBoi ko3dduinueHt npsmoi. PacmonoxkeHue
rpaduka JTUHEHHON (DYHKIIMH B 3aBUCHUMOCTH OT €€ yrjoBoro kKodhdQuimeHTa u CBOOOIHOTO
yieHa. Haxoxnenne kodQ@HUIMEHTOB JHHEHHONW (QYHKUMM 1O 3aJaHHBIM  YCJIOBHUSM:
IPOXOKJAEHUE MPSIMON Yepe3 JIB€ TOUKH C 3aJlaHHBIMU KOOPJMHATaMU, MPOXOXKIACHHE MPIMON
yepe3 JaHHYI0 TOYKY U MMapauieIbHOW JaHHOW MPSIMO.

KBagparuunas pyHkums

CaoiicTBa 1 rpaduk kBaapatuyHoi QyHkiuu (mapadosna). [Tloctpoenue rpaduka KBaapaTUIHOMN
(YHKIMY 10 TOUKAM

OoparHasi IPONOPHHOHATBHOCTH

_ff k k
F=3y=2y=

CpoiicTBa QyHKIHH x . ['unepbona.
«IlocaenoBaresbHOCTH M Mporpeccun» OTtpadorka 3aaa4d Ne 12 KM OI'D. (1 yac).

ITocienoBaTeIbHOCTH M IIPOrPecCH
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UYucnosass nocnenoBaTenbHOCTb. IIpuMepsl 4MCIOBBIX IOCiIenoBaTenbHOCTEH. beckoHeuHble
MocJIeIOBaTeIbHOCTH. ApudmeTnueckass mporpeccuss M ee cBoiictBa. [‘eomerpuueckas
nporpeccus. Dopmyna oOuero ujeHa M CyMMbI N IIEPBBIX WIEHOB apudmMeruueckod u
reOMETPUYECKOM ITPOrpeCcCHii

«YwucsioBble 1 OyKBeHHbIe BhIpa:keHus». Otpadotka 3agau Ne 13 KM OI'D.
YucaoBble U OyKBEeHHbIE BbIPAKEHUS

Breipacxkxenne ¢ mnepemeHHOH. 3HaueHue BbIpakeHUs. [lofcTaHOBKAa BBIpAXKEHUM BMECTO
MEePEMEHHBIX.

Ilesibie BhIpaKeHUs

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM M ee cBoicTBa. IIpeoOpazoBaHMs BBIpaKEHUH,
COZIEPKAIIUX CTEIEHU C HaTyPaJIbHBIM IIOKA3aTEIIEM.

Opnnousnen, MHoOrouseH. JledcTBUs ¢ ONHOWIEHAMH M MHOTOWJIEHAMHU (CJIOXEHHE, BIYUTAHUE,
yMHOXKeHue). DopMyIibl COKpAIIEHHOI0 YMHOXKEHHS: Pa3HOCTh KBaJpaTOB, KBAJIpaT CYMMBI H
pasHocTu. PaznoxkeHue MHOrouJieHa Ha MHOXKHUTEJIH: BRIHECEHUE 00LIEro MHOXKHUTENS 32 CKOOKH,
IpyNIHUPOBKA, MpUMEHeHHEe (OpMyJT COKpalIeHHOro yMHOXeHHs. KBaapaTHbBI TpexulieH,
pa3noKeHue KBaJpaTHOro TpexujaeHa Ha MHOXKUTEIIH.

«IIpakTnuyeckue pacuersl no popmyaam» Orpadotka 3agau Ne 14 KUM OI'D

Belpaxenue c¢ mnepeMeHHOW. 3HaueHue BbIpaxkeHus. IloacTaHOBKa BBIPaXKEHHH BMECTO
IIEPEMEHHBIX.

Lleabie BbIpamkeHUs

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM M ee cBoicTBa. [IpeoOpa3oBaHusi BbIpa)KeHHH,
COZIEPKAIIUX CTEIEHU C HaTyPaJbHBIM IIOKA3aTEIEM.

Opnnousnen, MHorouseH. JleicTBUsl ¢ OAHOYIEHAMHM U MHOTOYJIEHaMH (CIIOKEHHE, BHIYMTAHUE,
yMHOXeHHEe). DOopMyIIbl COKPAIIIEHHOT'O YMHOXKEHHUSI.

«Cucrembl HepaBeHcTB». OTpaboTka 3a1a4y Ne 15 KM OI'D.
CucremMbl HEpaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW IiepeMeHHOW. PelieHue cucreM HEpPaBEeHCTB C OAHOMU
IIEPEMEHHON: JIMHENHBIX, KBaJpaTHbIX. M300paxkeHne peumeHuss CUCTEMbl HEpPaBEHCTB Ha
YUCIIOBOM MPSMOM. 3alIUCh PELICHUsI CUCTEMbl HEPABEHCTB.

«leomerpuueckue purypol. Yriaw». Otpadotka 3agau Ne 16 KUM OI'D.
Benauyunbl. BennunHa yria. I'pagycHas Mepa yria.

Tpeyroabnuk. CBoiicTBa paBHOOEIPEHHOTO TPEYroJibHUKA. BHEMIHHI yroia TpeyrojbHHKA.
CymMa yrioB TpeyroyibHUKa

«I'eomeTpuyeckne gpurypsl. Jaune». Otpadotka 3agauy Ne 17 KUM OI'D
@urypsl B reoMeTpUH U B OKPY:KAK01eM MHUpe

I'eomerpuueckas ¢urypa. Buyrpennss, BHemHss o0iaactu Gurypsl, rpanuna. Jluauu u obiaactu
Ha TUIOCKOCTH. Bpimyknas u HeBbimyksas ¢urypsl. Ilnockas u Hennockas ¢urypsl. [Tonstue
BenuuuHbl. J{nuHa. M3Mepenue AnuHbl. EAWHUIBI M3MEpeHUs JUIMHBI.BbleneHue CBOWCTB
00bekToB. DOpMUpOBaHHUE MPEACTABICHUN O METalpeAMETHOM NOHATUH «durypa». Touka,
OTpE30K, TpsiMasi, JIyd, JIOMaHas, IJIOCKOCTh, yroyl, OMCCEKTpUca yrila U €€ CBOWCTBA, BUIBI
YIJI0B, MHOTOYTOJIbHUKH, OKPYKHOCTh M KPYT.

OceBas cuMMeTpus reoMeTpudeckux Gpuryp. LleHTpanbHas CHMMETpUsi TeOMETPHYECKUX QUryp.
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«Ilnomaas MHOTOYrOJBbHUKA». OTpaboTtka 3a1au Ne 18 KM OI'D

HN3mepenust u Bpruuciaenus. [lnomaan. ®opmyisl miomaay TpeyrojbHUKA, MapajjienorpaMmma
W €ro 4YacTHBIX BHUIOB, Tpamneuwu, (opmyra ['epoHa, ¢dopMmyna IUIOMAAA BBITYKJIOTO
YEeTBIPEXYT0JIbHUKA, (POPMYJIbI JUIMHBI OKPY>KHOCTH M IUIOIIAIH KpyTa.

«H3mepenns u Bpruuciaenus». Orpadorka 3agau Ne 19 KM OI'D.

[Imomagn. ®opMynsl IUIOMIAAM TPEYroOJIbHUKA, MApajijieorpaMMa M €ro YacTHBIX BHJIOB,
Tpamnenuu, GopMylia TUIOMIaN BBITYKJIOTO YeTHIPEXYyTrOIbHUKA, (DOPMYIIBI IJIMHBI OKPYKHOCTU U
momaay kpyra. [lnonans npaBMIBHONO MHOTOYTOJIbHUKA.

Teopema Ilugaropa. TpuroHoMerpruueckue COOTHOLIEHUS B MNPSMOYIOJBHOM TPEYIOJIbHHKE.
Tpuronomerpuueckue QyHKIUN yria.

«TeopeTnueckne acnektbl». OTpadoTka 3a7au Ne 20 KM OI'3.

Teopernueckue acrneKkTsl, TEOPEMbI, AKCHOMBI, ONPeeIeHus, (POPMYJIbl, JIEMMBI.

III. TEMATHYECKOE IINTAHUPOBAHUE

Ne | Tema 3ansaTus OCHOBHBIE BU/IBI JEATEIBHOCTH YYaIlUXCS Kon-Bo
4acoB
n/m | (Ne zamanus BKIIM)
1 Beruucnenns u BrimonsstoT apudmernueckue qeicTBus C 2
npeoOpazoBaHus (6 | paliOHAJIbHBIMU YHUCIAMM, BEIUMCISIOT 3HAYCHUS
3aganue KIIM) YHUCIIOBBIX BBIPAXKEHUH, IEPEXOAT OT OAHON (HOPMBI

3aMKUCH YUCIa K APYTroi

2 HelicTBUTENBHBIE N3006paxaror ynciaa TOUKaMHu Ha KOOPAMHATHOM MPSMOiA, 2
grcna (7) CPaBHHUBAIOT JEHCTBUTENBHBIE YUCIIA, BHIMTOTHSIIOT
BBIUHCIICHUS U IPE0Opa30BaHUs, BBITOIHSIIOT TPUKUIKY
pe3yJibTaTa BEIYMCIECHUM.

3 [Tpeo6pa3zoBanust BBINMONMHSAIOT BRIYUCIIECHUS U TTPeoOpazoBaHus 2
anred panvdeckux apu(METHIECKUX BBIPAXKEHHUN, IPUMEHSIOT CBOHCTBA
BbIpaxxeHuH (8) apu(METHIECKIX KBaJPaTHBIX KOpHEH s

npeoOpa3oBaHus BbIPAXKEHUM

4 YpaBHeHus u PemaroT nuHelHbIe M KBaAPATHBIE YPABHEHUS C OJTHOU 2
HepaBeHcTBa (9) NIEPEMEHHOM, HEPABEHCTBA C OJHOU IEPEMEHHOM U UX
CHCTEMBI
5 DyHKIUYU U CtposT 1 UnTalOT rpaduKu pasiIndHbIi QyHKIUH, 2
rpacuku (11) YUTAIOT IpauKu PYHKIMNA, ONHUCHIBAIOT C IOMOILBIO

(GyHKUMN pa3IUyHbIE 3aBUCUMOCTH MEX/Y BETUUMHAMU,
UHTEPIPETUPYIOT IpauKH 3aBUCUMOCTEH

6 Yucnosele u BrinonssroT npeodpa3oBaHus anreOpandecKux 2
OyKBEHHBIE BBIpAKCHU, HAXOMST 3HaUEHUS OYKBEHHBIX BBIPaXKEHU,
BbIpaxxeHus (13) OCYIIECTBJISASI HEOOXOAUMBIE I1OJICTAHOBKU

7 [IpakTrueckue OcCyIecTBISAIOT pacyeThl Mo (opMyJiaM, BEIPAKAIOT 2
pacyeTsl o 3aBUCHUMOCTH MEX1Y BETUYMHAMU, BBIYUCIIAIOT 3HAUECHUS
dopmymnam (14) YU CIOBBIX BBIPAKEHUIN

8 [IpakTuko- BrinonHsoT BeIYKCIEHUS U TpeoOpa3oBaHMUs, 2
OpPHEHTHPOBAHHBIE OCYIIECTBJISIIOT MPAKTUYE€CKHUE PACYEThl, CTPOSIT U
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3aganus (1-5) UCCIIEAYIOT MaTeMaTHUECKUE MOJIEIH, UCIIONIb3YIOT
npruoOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTUYECKON
JeSITETbHOCTH

9 I'eomerpuueckue Brimonnser neiicTBus ¢ reoMeTpuuecKuMU purypamu, 2
¢urypsl. Yrusl (16) | pemaroT IulaHUMETpUYECKU e 3a]]aul Ha HaX XK JICHH e
F€OMETPUYECKUX BETUYUH (YIJIOB)

10 | 'eomerpuyeckue Pacnosnaror reomeTpuaeckue GUrypbl Ha IIIOCKOCTH, 2
burypsl. 1Bl pa3INYaoOT UX B3aUMHOE TOJI0KEHU e, H300pakatoT
17) reoMeTpHYecKue (PUTyphl, pemaroT MIIaHUMEeTPUIECKU e
3aJ]auu Ha HAXOX/ICHHE I'eOMETPHUYECCKAX BEITMUNH (IJTHH,
yTJIOB)
11 | [Inomane Pacmosnator reomerpuueckre GUrypbl Ha MIIOCKOCTH, 2
MHOTOyT'OJIbHUKA pelIaloT IUIAHUMETPHYECKUE 3a/1a4H Ha HaXOXK/ICHHE
(18) TEOMETPUYIECKUX BEJIMYHH (TUTOMIAIEH ), OCYIIECTBIISIOT
pacyeTsl o Gpopmysam
12 | Usmepenus u OnpenensoT KOOPAUHATH TOYKHU MIOCKOCTH, TPOBOIST 2
BbIuKcieHus (19) orepalyy HaJl BEKTOpaMu, BIYUCIIAIOT JUTUHY U

KOOpAMWHATBLI BEKTOpA, YIroJl MCXKAY BCKTOPAMU, CUHYC,
KOCHHYC U TaHI'CHC yI'Jia

13 | Teopetnueckue [IpoBoasT nOKa3aTENbHbBIE PACCYKACHUS, OLICHUBAIOT 2
acnekTsl (20) JIOTUYECKYIO MPaBUILHOCTh PACCYKACHUM, pacllO3HAIOT
OO OYHBIE 3aKITIOYCHHUS

14 | Cucrembl Pemaror ypaBHEeHMS, HEpAaBEHCTBA U UX CUCTEMBI, 2
HepaBeHCTB (15)

15 | BepositHOCTD Haxonat BeposITHOCTb cllydallHbIX COOBITUH B 2
coObrTHit (10) MPOCTENIINX pacyeTax
16 | IlocmenoBatensHOCT | PacmosHaioT apudmeTndeckue 1 reoMeTpuIecKrue 2

u 1 nporpeccu (12) | mporpeccuu, pemaroT 3a1a4u ¢ IpUMEHEHnEeM (GpopMyIIbI
00111ero YIeHa U CYMMBbI HECKOJIBKUX YJIEHOB POI'PECCUU

17 | Pabora c KUM 3
(dactsb 1)
Hroro 35

IV. OIUCAHUE YYEBHO-METOJAUYECKOI'O OBECIIEYEHMUSI.

1.Anrebpa: 9 kmacc : yuyeOHUK [Jisi ydamuxcs oOmieoOpa3oBaTelbHbIX opranuzanuii / A.l.
Mepznsk,B.b. [TosnoHCckui, M.C. Sxup. — M.: BenTana-I'pad, 2020.

2. T'eomeTpus: 9 kiacc : y4eOHHUK IS ydalmuxcsi oOIieo0pa3oBaTelbHbIX opranusanuii / A.l.
Mepznsk,B.b. [Tononckui, M.C. Sxup. — M.: BenTana-I'pag, 2020.

3.0I'D MaremaTtuka: TUTIOBBIC SK3aMEHAIIMOHHBIE MaTeprualbl: 36 BapuanTos/moa pex. M. B.
SImenko,2024r.

4 NUnTepHer.
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[Tpunoxxenue x paboueit mporpamme

BHEYPOYHOM JIEATEIbHOCTH M0 MaTeMaTUKe, 9 Kiiacc

TemMaTu4yecKuil IVIAH ¢ YKa3aHUEM KOJHMYECTBO YaCOB, OTBOAUMBIX HA
OCBOeHHe Kax/10i TeMbl Ha 2023-2024 yuyeOHbIi roa, 1 yac B Hees10, BCEro

35 yaca.

Ne Tema ypoka ¢ ykazanuem Aara | Jara | Ilpumeda
YPOK 3THOKYJIBTYPHBIX 0COOCHHOCTEM WIaH | (paKT Hue
a Pecny0siuku bamkoprocran
1 | Beiuucnenus u npeodpa3oBaHus (3a1aHue 5.09
6, K M).
2 | Beruucnenus u npeobpazoBaHus (3agaHue 12.09
6,K1M).
JleiictButenbHbIe yncia (7). 19.09
JleiictButenbHble uncia (7). 26.09
[IpeobpazoBanust airedOpandecKux 13.10
BbIpaKeHUH (8).
6 | [IpeoOpa3oBanus anreOpanaecKux 10.10
BbIpaxxeHuH (8).
VYpaBHeHus u HepaBeHCTBa (9). 17.10
VYpaBHenus u HepaBeHCTBa (9). 24.10
@®yukiuu U rpaduku (11). 7.11
10 | @ynkouum u rpaduku (11). 14.11
11 | Yucnossie u OykBeHHBIE BhIpakeHus (13). 21.11
12 | YucnoBble u OykBeHHBIE BbipaxkeHus (13). 28.11
13 | IIpakTudeckue pacuersl mo popmynam (14). 5.12
14 | IlpakTudeckue pacuetsl o popmynam (14). 12.12
15 | Ilpaktuko-opueHTHpoBaHHbIe 3a0anus (1-5). | 19.12
16 | IIpakTuko-opueHTHpOBaHHbIC 3aaanus (1-5). | 26.12
17 | I'eomerpuueckue ¢purypsl. Yisl (16). 9.01
18 | I'eomerpuueckue Gurypsl. Yrisl (16). 16.01
19 | I'eomerpuueckue durypsl. Jmunst (17) 23,01
20 | I'eomerpuueckue purypst. muast (17) 30.01
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21 | IImomaas MHOTOyroJibHUKA (18). 6.02
22 | [Inomaas MmHOrOyroyibHuKa (18). 13.02
23 | U3mepenus u Beraucienus (19). 20.02
24 | smepenus u Beruucienus (19). 27.02
25 | Teopernueckue acnektsl (20). 5.03
26 | Teoperuueckue acniekTsl (20). 12.03
27 | Cucrembl HepaBeHCTB (15). 19.03
28 | Cucrembl HepaBeHCTB (15). 2.04
29 | BepositHOCTE coOBITHIA (10). 9.04
30 | BepositHocTh coObITHIA (10). 16.04
31 | IlocnenoBarenbHOCTU U nporpeccuu (12) 23.04
32 | [locnenoBarensHOCTH U Mporpeccuu (12) 30.04
33 | Pabora ¢ KM (uacts 1). 7.05
34 | Pabora ¢ KUM (uactsb 1) 14.05
35 | Urorosoit ypok.Pabora ¢ KM (gacts 1) 21.05
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