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IosicHuTeIbHAA 3aNIUCKA.
[Iporpamma «MaTemMaTHKa CpeAN HAC» CPEIHEH IIKOJIBI COCTABJICHA HA OCHOBE:

- ®enepanpHOro 3akoHa Poccwmiickoit @eneparuu ot 29 mekabps 2012 roma, Ne273-d3 «O6
obpa3oBanun B POy ¢ mocienyommumMy H3MEHEHUSIMU;

- @enepanbHbld  TOCYJAapCTBEHHBIM 0Opa30BaTENbHBIM CTaHAApTa OCHOBHOIO  OOLIEro
o0Opa3oBaHus, YTBEP)KICHHBIM NpukazoM MuHHCTEpCTBa 00pa3oBaHMs M Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897, ¢ usmeHeHusiMu u AonoaHeHUs MU oT 29 aexadbps 2014 r. N
1644, ot 31 nexabps 2015 . N 1577

- CAaHUTAPHO-DIUJEMHOJIOTHYECKUX  mpaBwii ¥ HopMmatuBoB  (Canllum  2.4.2.2821-10
«CaHUTapHO-3INIEMHOJIOTHUECKHE TPeOOBAaHUS K YCIOBHSIM W OpraHM3allMd OOyYeHUs B
obmeoOpazoBaTenbHbIX  yupexkaeHusx»  (IlocranoBnenne I'maBHOTO  TOCYIapCTBEHHOTO
canuTapHoro Bpauda Poccuiickoit @eneparuu ot 29 nekabpst 2010 r. N 189 1.);

- [Ipukaza Munnpocsemenus Poccun ot 22 HosiOpst 2019 1. Ne 632 «O BHeceHUH U3MEHEHH B
(benepanbHbIl TEepeyeHb YYEOHHUKOB, PEKOMEHAYEMBIX K HCIOJB30BAaHUIO MpPH peanu3aliu
MMEIOILIUX FOCYAapCTBEHHYIO aKKpeAUTALMI0 00pa30BaTeIbHBIX MPOrpaMM Ha4aJbHOTO OOIIETO,
OCHOBHOTO  oOmiero, cpeaHero oOmero oOpa3oBaHus, C(HOPMUPOBAHHBIN  MPHUKA30M
Munuctepcta npocsenieHuit Poccuiickoit @eneparnun ot 28 aexadpst 2018 1. No 345y,

- IIpumepHO# OCHOBHOM 00pa30BaTEeIbHON MPOTrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus;

Hean:

cUCTeMaTu3alus 3HaHUM W CHocoOOB MAESITETbHOCTH Y4YalllUXcsl 10 MaTeMaTHKe 3a Kypc
OCHOBHOI IIKOJIBI, MOArOTOBKa oOydarommxcs 9 Kiacca K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMEHY 10 MaTeMaTHKe.

Sagauu:

. 3aerl'II/ITB OCHOBHBIC TCOPCTUYCCKHUE TIOHATHUA W OIPCACICHUA II0 OCHOBHBIM
HU3y4aCMbIM pasaciaM,;

e OtpaboTaTh OCHOBHBIC THIIBI 3amad u3zydaemblix THIOB KHUM OI'D «Anrebpa» wu
«["eoMeTpus» U UX aITOPUTM PELLICHUS;

. (DOpMI/IpOBaTb y O6y‘IaIOH_II/IXC$I HCJIOCTHOIO IIPEACTABJIICHUA O TCMC, €C 3HAUYCHUA B
pasaeiic MaTEMaTUuK, MCTAIIPECAMETHLBIC CBA3U C APYT'UMU TEMAMU,

e (CrnocoOcTBOBaTh MHTEIUIEKTYaIbHOMY PAa3BUTHIO yUaIIUXCsl, POPMUPOBAHUIO KAUECTB
MBIIILJICHHS, XapaKTePHBIX JUIsI MATEMAaTUYECKOU IEATEIHHOCTH U HEOOXOIUMBIX YUCHUKY
i yeremHo# caaun OI'D, nmst o0mielt connanbHONW OpUeHTAINH;

e AKIIEHTHpPOBATh BHUMAaHHE YUaIINXCs HA €IUHBIX TPeOOBAHUSAX K MPaBUIIAM
odopMIIeHHS Pa3INYHBIX BUIOB 3a/IaHUH, BKIIOYa€MbIX B UTOTOBYIO aTTECTAIIMIO 32 KYpPC
OCHOBHOM IIIKOJIBI.

e CnocoOcTBOBaThH CO3aHHTIO YCJIOBI/Iﬁ OCMBICJICHHOCTU YYCHHS, BKIIFOUCHUA B HCTO
o6yqalomeroc;1 Ha YPOBHC HEC TOJILKO HHTCHHGKTyaHLHOﬁ, HO JIMYHOCTHOM U COIMaIbHOM
AKTUBHOCTHU C IPUMCHCHUCM TCX WJIN UHBIX MCTOIOB O6y‘-ICHI/I$I.



[Iporpamma «MartemaTtuka Cpead Hacy» NpeAHa3HAa4YeHa IS TOBBIMICHHUS AS(PPEKTUBHOCTH
MOJATOTOBKH oOywaromuxcs 9 Kkimacca K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY 110
MaTeMaTHUKE 3a OCHOBHOM WIKOJBI M IpeaycMaTpuBaeT HMX IOJAIOTOBKY K JajbHEHIIEMY
00y4eHHIO B CpeHeH IIKOoJIe; HalpaBlieHa Ha BOCIIOJHEHHE HEJIOCTAIOUINX 3HAHUH, 0TpaboTKy
IIPUEMOB pPELIEHUS 3aJaHUIl pa3IMUHBIX THUIIOB U YPOBHEW CII0)KHOCTH BHE 3aBUCUMOCTU OT
(hOpMYIUPOBKH, a TAaKKe OTPaOOTKy THMOBBIX 3amanuii OI'D mo MaremaTuke Ha TECTOBOM
Marepuase; MO3BOJIUT CHUCTEMATHU3UPOBATh M YIIyOUTh 3HAHMS YYalUMXCS IO Pa3InYHbIM
paszenaM Kypca MaTeMaTWKH OCHOBHOW IIKOJIBI (apudmernke, anredpe, CTaTUCTHKE, TEOPHH
BEPOSITHOCTEHN U FEOMETPUH).

[Iporpamma cocTaBiieHa Ha OCHOBE O0S3aTEIFHOIO MHUHUMYMa COJIEpKaHHUS 00pa30BaTEIbHBIX
mporpaMMm TI0 MaTeMaTWke W TPeOOBAaHWI K YPOBHIO IMOJrOTOBKH BBITYCKHUKOB OCHOBHOM
mkobl. C yaerom Crieruukammu KWUM muist mpoenenus B 2023- 2024 r. OI'D o mareMartuke
u Konupukaropa npoBepsieMblx TpeboBaHuil k pesynprataM ocBoeHus OOII OOO u snemMeHToB
conepkanus i mposeneHus OI'D mo marematuke, moarotoBieHHbx OUIN wa 2023-2024 T.

Peorcum 3anamui.

Knacce Komnuectso Komnuectso Bcero gacos
4acoB B HEJICNIIO | Y4eOHBIX HENlETh
9 2 34 68

IInanupyemble pe3y/bTaThl 0CBOEHHS MPOrPaMMbI

Jluunocmmusie pesyibmamaol.!

OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPA3BUTHUIO U
caMo00pa30BaHNI0O Ha OCHOBE MOTHBAllMM K OOYyYEHHUIO M MO3HAHHUIO, OCO3HAHHOMY
BBHIOOPY M TOCTPOCHUIO JalbHEHIIEed WHAMBHAYaIbHOM TpaeKkTopuu oOpa3oBaHUS Ha
0a3e OpUEHTUPOBKH B MUpe npodeccuil u mpodhecCHOHaTbHBIX TPEANOUYTEHH, C y4eTOM
YCTOMYMBBIX IO3HABATENIbHBIX HHTEPECOB, a TaKke Ha OCHOBE (OPMHUpPOBAHUS
YBXKUTEJILHOTO OTHOLICHUS K TPYY.

CDOpMI/IpOBaHI/IC LOECJIOCTHOTO MHPOBO33PCHHUSA, COOTBETCTBYHOIICTO COBPEMECHHOMY
YPOBHIO pa3BUTHA HAYKU U O6H.I€CTB6HHOI>1 IIPAaKTHKH.

OcBoeHue COUAJIbHBIX HOPM, IIpaBUJI IIOBCACHUA, pOJ'IGfI n (bOpM COHH&HBHOﬁ KHU3HU.

Pa3zButue MOPaAJIbHOI'O CO3HAHUA U KOMIICTCHTHOCTHU B PCIICHUH MOPAJIbHbBIX HpO6J’I6M Ha
OCHOB€ JIMYHOCTHOI'O BBI60p8., (i)OpMI/IpOBaHI/IH HPABCTBCHHBIX YYBCTB U HPABCTBCHHOI'O
NOBCACHUS, OCO3HAHHOTO U OTBCTCTBCHHOI'O OTHOHUICHUSA K HPABCTBCHHBIM ITOCTYIIKAM.

q)OpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_IGHI/II/I " COTPYAHUUICCTBC.

dopMHpOBaHHE CHOCOOHOCTH K SMOLMOHAIBHOMY BOCHPHUATHIO MaTeMaTHUYECKUX
00BEKTOB, 33/1a4, PEIICHUH, pacCyXICHHUH

Memanpeomemnusvie pe3yromamul 00yuenus

Pezynamuenvie YY/[

ONpCACIIATD COOCTBEHHBIE Hp06HCMBI U MPUYUHBI UX BO3HHUKHOBCHHA IIPpU pa60Te C
MaT€eMaTu4CCKUMH OG’LCKTaMI/I;



(dopmynupoBaTh COOCTBEHHBIC BEPCUM WM TPUMEHSATH YK€ H3BECTHbIE (OPMBI U
METOJbl PEUICHUS MaTeMaTH4eCKOW MpoOiemMbl, (OPMYIUPOBATH MHPEANOJIOKEHUS U
CTPOHUTH THUIOTE3bl OTHOCHUTEIBHO pPACCMATPUBAEMOTO OOBEKTa M TPEABOCXHUINATH
pe3yabTaThl CBOCH yueOHO-TI03HABATEIBHOMN IS TEFHOCTH;

OIPENENATh IIyTH JOCTHIKEHUs LeJed W B3BEUIMBATH BO3MOKHOCTH pPa3pelicHUs
OTPE/IENICHHBIX Y4e€OHO-TI03HABATEIbHBIX 3a/lad B COOTBETCTBHUM C OIPEACICHHBIMU
KPUTEpUSMHU U 337a4aMU;

BBICTpPauBaTh COOCTBEHHOE O0pa30BaTENIbHOE MOJMINPOCTPAHCTBO JUIS  Pa3pELICHUS
OTIPE/ICIICHHOTO KPyra 3ajad4, ONPeAe/iATh ¥ HAXOIUTh YCIOBHS IS peaiu3aliiy Uaeh u
IJIaHOB (caMooOydeHue);

CaMOCTOSITENIbHO BBIOMPATH Cpelu MpPeIOAKEHHBIX pecypcoB Haubosiee 3 (eKTUBHbBIE U
3HAYMMBbIE TIPU pabOTE C OMPEACTICHHON MaTEMAaTHIECKON MOIEIbIO;

YMETb COCTaBIIATh IUIAH Ppa3pelleHUs OIPEICIIEHHOIO Kpyra 3ajad, HCHOJIb3Ys
pPa3JINYHBIE CXEMBI, PECYpPChI ITOCTPOEHUs AMArpaMM, MEHTAIBHBIX KapT, MO3BOJISIIOLINX
IIPOU3BECTH JIOTHKO - CTPYKTYPHBIN aHAJIN3 331a4H;

yMETh IUIAaHUPOBATh CBOM 00pa3oBaTENIbHBIN MapuIpyT, KOPPEKTUPOBATH U BHOCHTH
OMPCACIICHHBIC M3MCHCHHA, KAQYCCTBCHHO BJIMAIOINIME Ha KOHEYHEBIN MMPOAYKT yqe6H0-
MMO3HABATEILHOM JICSITEIIbHOCTH,

YMCHUEC KaYC€CTBECHHO COOTHOCHUTL CBOU JleﬁCTBHSI C MPCABKYIIACMBIM HTOTOM yqe6H0-
O3HAaBaTEILHOU ACATCIIBHOCTH MOCPCACTBOM KOHTPOJA W IINIAaHUPOBAHUSA yqe6Hor0
mporecca B COOTBETCTBHM C HW3MCHSIOIIMMHUCS CUTYAllMSIMH W TIPUMEHSIEMBIMU
cpeactBaMu W (opMaMu OpraHHM3alUd COTPYIHUYECTBA, a TAKKE HHIWBUAYATHHOU
paboTHI HA YPOKE;

yMEHHE OTOMpPAaTh COOTBETCTBYIOIIME CPEJCTBA pealu3alluy PEHICHHUs] MaTeMaTHYeCKUX
3aja4, MOAOMpaTh WHCTPYMEHTHI [JIsl OIICHMBAHMsI CBOEW Tpaekropun B paboTe C
MaTeMaTUYEeCKUMHU MOHATUAMHI U MOJACIISIMU;

Ho3znaeamenvnwvie YY/[

YMCHHE OIIPEACIIATE OCHOBOIIOJIAraroee IMMOHATHE U IIPOU3BOJUTH J'IOFI/IKO'CTp}IKTypHHﬁ
AHAJIN3, OMPEACIATh OCHOBHBIC IPU3HAKH H CBOICTBA C IMOMOINBKO COOTBCTCTBYIOIIUX
Cp€ACTB U UHCTPYMECHTOB;,

YMCHHUEC TIPOBOAUTH KJIaCCI/I(bI/IKaI_II/IIO 00OBEKTOB Ha OCHOBE KpUTCPUCB, BBIICIIATD
OCHOBHOC€ Ha (bOHC BTOPOCTCIICHHBIX JTaHHBIX;

YMCHHC IIpOBOANUTDH JIOTHYCCKOC pacCyxiI€HUeC B HalpaBJICHUU  OT O6HII/IX
SaKOHOMepHOCTCﬁ H3y‘IaCMOﬁ 3aJa4u J0 4YaCTHBIX paCCMOTpeHHﬁ;

YMCHHEC CTPOUTD JIOTHUCCKUC PACCYKICHUS HAa OCHOBC CUCTECMHBIX CpaBHeHI/Iﬁ OCHOBHBIX
KOMIIOHCHTOB H3Y4Ya€MOI'0 MAaTCMAaTHUYCCKOr'o pa3aciia WJIW MOJICIH, IOHATHA WA
KJIaCCOB, BBIACIIAA ONIPCACIICHHBIC CYIIICCTBCHHBIC IIPU3HAKU UJIN KPUTCPHUHU,

YMCHHC BBIABIIATD, CTPOUTH 3aKOHOMCPHOCTD, CBA3HOCTD, JJOTUYHOCTDb
COOTBCTCTBYIOIIHUX HEIIOYCK paCCY)KI[CHI/Iﬁ npu pa60Te C MaTcMaTU4YCCKUMM 3aJJa4aMu,
YMCThb HOI[pO6HO U CKATO MNPCACTABIIATH ACTAJIMU3ALIMIO OCHOBHBIX KOMIIOHCHTOB IIpU
JI0Ka3aTeJIbCTBE NOHATUM U COOTHOIIEHUM Ha MaTEMaTUYECKOM SA3BIKC,

YMCHHEC OPraHu30BbIBATH IIOUCK W BBIABJATH HNPWYHMHBI BO3HHUKAKOIIUX IIPOLECCOB,
HBHGHHﬁ, HanOoJee BCPOSATHBIC (I)aKTOpBI, 0 KOTOPBIM MATCMATHYCCKUC MOIACIU U



OOBEKTHI BEOYT ce0s IO ONPEICICHHBIM JIOTHUYECKAM 3aKOHAM, YMETh MPHUBOIHTH
MPUYUHHO-CJICICTBEHHBIN aHAJIN3 TOHATHI, CYKIEHUI U MAaTEMaTUYECKUX 3aKOHOB;

YMEHHE CTPOMTh MAaTEMaTH4eCKyl0 MOJENb IPU 3aJaHHOM YCJIOBUH, O0OJajaroiei
ONpEJCICHHbBIMU  XapaKTepUCTHUKaMU  OOBEKTa IPU  HAIWYMM  ONPEJEIECHHBIX
KOMIOHEHTOB ()OPMHPYIOMIETOCS MPEANOIaraeMoTo MOHITHS WX SBJICHUS;

YMEHHME  MEpPEeBOJUTb  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTAaBJISIOILYIO
MaTeMaTHYeCKOMW 3aJaud Ha S3bIK Tpauyeckoro OTOOpakeHHs - COCTaBJICHUS
MaTeMaTH4YECKONH MOJIENIH, COXPAHSIOIIEH OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKH;

yYMEHUE 3aJaBaTh IUIAH PEIICHMS MaTeMAaTHYECKOW 3a/ayd, peajn30BBbIBaTh AJTOPUTM
NeUCTBUM Kak MOLIaroBOM HMHCTPYKLIMU JUISL pa3pelieHus yueOHO-II03HaBaTEIbHON
3a/1a4H;

YMCHHUEC CTPOUTH AOKA3aTCIbCTBO MECTOAOM OT IIPOTUBHOTO;

yMeHHe paboTaTh ¢ MPOOJIEMHON CUTYyallueH, OCYIECTBIATh 00pa30BaTeIbHBIN TIPOIIEeCC
MOCPE/ICTBOM TTOMCKA METOJOB M CIIOCOOOB pa3pelIeHus 3a/1aud, OTPEACISITh TPAHUIIBI
CBOEro 00pa30BaTEILHOTO MPOCTPAHCTBA;

YMETb OPUCHTHUPOBATHCA B TCKCTEC, BBIABIIATH I'NITABHOC YCJIOBHUC 3aJa4 U YCTAaHABJIIMBATH
COOTHOLICHUEC pacCMaTpHUBACMBIX O6T)eKTOB;

YMEHHE TMEepeBOJIUTh, HHTEPIPETHUPOBATH TEKCT B HHbIE (OPMBI TMpeAcTaBICHUS
nH(pOpPMaLIUU: CXEMBI, TUarpaMMBbl, TpadudecKoe NMpeACcTaBICHUE TaHHBIX;

Kommynuxamuenwvie YY/|

yMeHue paboTaTh B KOoMaHze, (OPMHUPOBAHHE HABBHIKOB COTPYAHHYECTBA U Y4E€OHOTO
B3aMMOJICHCTBHUS B YCIOBHIX KOMaHIHOW UTPHI WM HHOU (DOPMBI B3aUMOJICHCTBUS,

YMEHHE pAacCIpenessTh PoJid U 3aJaud B paMKax 3aHATHSA, (GOpMUPYS TaKKe HaBBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

YMCHHUE OLCHHUBATH IIPaBUJIIBHOCTH COOCTBEHHBIX I[CﬁCTBHfI, a TakKXKe€ ACATCIbHOCTHU
APYTruXx y4aCTHUKOB KOMAaH/BI;

KOPPEKTHO, B paMKax 3aJad KOMMYHHUKaAIIHUH, (bOpMYJ'II/IpOBaTB 1 OTCTauBaThb B3IJIAABI,
APprymMCHTHUPOBATL  JOBO/HI, BBIBO /B, a TaKXKeE BBIJIBUI'aTb  KOHTPApryMCHTHI,
HGO6XOI[I/IMI>IC IJI1  BBIABJIICHUSA CUTyallUd YCII€EXa B PCIICHHUU TOH WX HWHOH
MaTeMaTUYEeCKOM 3aJa4u,

YMCHHC II0JIb30BATBCA MATCMATHUYCCKHUMHU TEPMHHAMU JUIA  PCHICHUS y‘Ie6HO -
MIO3HABATCJIBHBIX 3a/la4d, a TAKKE CTPOUTH COOTBETCTBYIOIINUC PCUCBLIC BBICKA3bIBAHUS HaA
MATEMATHYCCKOM A3BIKC JJIA BBICTPAWNBAHUA MaTeMaTH4YeCcKOi MOACIIN,

YMCThb CTPOUTDH MaTEMAaTHYCCKUC MOACIN C IIOMOIIIBIO COOTBCTCTBYIOLIECTO
nporpaMMHOTIO O6CCHC‘-ICHI/IH, CCPBUCOB CBO60)IHOI‘O OTHAJICHHOT'O JOCTYyIIa,

yMeTh TPaMOTHO M YE€TKO, corjacHo mnpasuiam odopmienus KHMM-a OI'D 3aHOCHTH
MIOJIyYE€HHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemnvie pezynomamuol:

(¢opMupOBaHME HABBHIKOB IOMCKAa MaTeMaTHMYECKOIO METO/a, aJIrOpuTMa M IOHCKa
pelieHns 3a1a4u B cTpykType 3a1ad OI'3;

(opMupoBaHMEe HaBbIKA PELICHUs ONPEaeICHHBIX TUIIOB 3aj1a4y B CTpYKType 3a1au OI'D;



yMeHue paboTarh ¢ TaONWIIAMH, CO CXEMaMH, C TEKCTOBBIMU JIaHHBIMH, YMETh
peoOpa30BbIBaTh 3HAKKH M CHMBOJIBI B JIOKA3aTEIbCTBAX U MPUMEHAEMBIX METOIaX IS
penieHust 00pa30BaTENbHBIX 33/1a4;

YMEHHE TPUBOJUTH B CHUCTEMY, COMOCTaBIsTh, 0000IIaTh W aHAIM3HPOBATH
nH()OPMAMOHHBIE KOMIIOHEHTHI MAaTEMAaTHYECKOTO XapakTepa M YMETh INPUMEHSTH
3aKOHBI ¥ MPaBUJIA [Tl PEIICHNS KOHKPETHBIX 3a/1a4;

YMGHI/IG BBIACIIATH FJIaBHyIO nu I/136I>ITO‘~IHYIO I/IH(bOpMaIlI/IIO, HpOI/I3BOI[I/ITB CMBICJIIOBOC
CXKATHUC MATCMATHUYCCKUX (1)8,KTOB, COBOKYHHOCTI/I MCETOO0OB U CHOCO6OB pGIHeHI/Iﬂ; yMeTB
MPEJCTABIATh B CIOBECHOH (opMe, HCIONB3YS CXEMbl U PA3IUYHbIC TAOIUIBI, TPAPHUKH
nu I[I/IarpaMMI)I, KapTI)I HOH?ITI/Iﬁ nu Knacrepm, OCHOBHBIC UJCHU U IIJIaH pemeHI/m TOfI NI
MHOI MaTeMaTHYeCcKOM 3a/1aun.

Tpebosanus Kk ypoHIO NOO2OMOBKU YHAUSUXCS

Harypaabnble unciaa. /Ipodu. PanmonanbHble yncia

BblnyCKHUK HAy4umcs.:

MMOHUMATh 0COOEHHOCTH }ICCHTH‘IHOP'I CHUCTEMbI CUHCIICHU,
ONICpUPOBATH NOHATUAMH, CBA3aHHBIMHA C ACTIMMOCTBIO HATYPAJIbHBIX YHUCCIT;

BBIpa)KaTh YHKCIa B SKBUBAJIEHTHBIX (opmax, BbpIOMpas Haubojee MOAXOAALIYI0 B
3aBUCHUMOCTHU OT KOHKPETHOM CUTYyallUH;

CpaBHHUBATHh U YIIOPAAOYHMBATh pallMOHAJIBHBIC YHUCJIA,

BBITIOJIHATh BBIYMCIIECHUSI C PALlMOHATBHBIMHM YHCJIAaMH, COYeTasl YCTHbIE U MHCbMEHHBIE
MpUEMBI BBIUHUCICHUN, TPUMEHEHUE KalIbKYIsATOpPa;

HCIIOJIB30BaTh IOHATHA W YMCHUSA, CBA3aHHBIC C MPONOPHUOHAJIBHOCTHBIO BECJIWYMH,
IIPOLCHTAaMHU, B XO0A€ PCIICHNA MAaTEMATHUYCCKUX 3a1a4d U 3aaa4 U3 CMCKHBIX IIPEAMETOB,
BBINIOJIHATH HECJIOXKHBIC IIPAKTUYCCKUEC paC‘léTH.

JlelicTBUTEIbLHBIE YK CIA

Buinycknux nayuumes:

HCII0JIb30BaTh HAYAJIbHBIC IMIPCACTABICHNA O MHOXKCCTBE ,Z[eﬁCTBI/ITCHBHBIX YHCCII,

OIICPHUPOBATH ITIOHATHUEM KBAAPATHOT'O KOPH:A, IPUMCHATH €TI0 B BLIYUCIICHUAX.

AsredOpanyeckue BbIpasKeHU sl

Bbll’lyCKHl/lK HAy4umcs:

OIEpPHPOBATH TMOHATUSAMHU «TOXJECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBaHUE», pellaTh
3aJjauu, cojieprkaiire OyKBeHHbIE TaHHbIE; paboTaTh ¢ popMyIamu;

BBITIOJIHATH Hp606pa30BaHI/I${ BBIpa)I(eHHﬁ, coZcpiKalux  CTCIICHU C OCJIIbIMU
MOKa3aTCJIsIMU U KBAAPATHBIC KOPHH,

BBITIOJIHATE TOXIACCTBCHHBIC Hp606p830BaHI/I$I pallnOHAJIbHBIX BBIpa)KeHI/II\/’I Ha OCHOBC
IIpaBUJI JIENCTBUM HaJ MHOTOYWICHAMH U aHre6paI/I‘IeCKI/IMI/I ,Z[pO6$[MI/I;

BBIIIOJIHATDH PA3JIOKCHUC MHOTOYJICHOB HA MHOKUTCIIN.

YpaBHeHus1

Buinycknux nayuumes.:
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pelarb OCHOBHBIE BHU/Ibl PALMOHAIBHBIX YPABHEHUN C OJIHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX YPaBHEHH C ABYMS [IEPEMEHHBIMU;

IIOHUMATb YPAaBHCHUC Kak Ba)I(HeI;'IIHYIO MAaTCMaTH4YCCKYI0O MOJACIIb JIA OIHMCAaHHuA U
HU3YyUCHUA pa3HOO6pa3HBIX PCAILHBIX CHTyaI_[I/Iﬁ, peuaTtb TEKCTOBBIC 3a1a4yun
aNreOpanvaeckuM METOJIOM;

MPUMEHSATH TpadUUecKue MPEICTaBICHUS Ul UCCICIOBAHNS YPaBHEHHH, UCCIIETOBAHMS
U PELICHUS CUCTEM YPAaBHEHHM C IBYMS IIEPEMEHHBIMU.

HepaBencrBa

Buinycknux nayuumes:

IIOHUMATb W MPUMCHATH TCPMHUHOJIOTHIO M CHMBOJIMKY, CBA3aHHBIC C OTHOLICHUCM
HCpaBCHCTBA, CBOICTBA YHCIIOBBIX HCPaBCHCTB;,

peniaTh JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOW M HMX CHCTEMBI; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C ONOPOH Ha rpaduyecKkue NpeaCTaBICHuUs.

OcHoBHbIE NOHATHS. UKci10BbIEe PYHKIIUH

Buinycknux nayuumes.:

MOHUMAaThb W UCHOJB30BaTh (YHKUMOHAIbHbIE TOHATHS M S3bIK  (TEpMUHBI,
CHUMBOJINYECKHE 0003HAUEHU);

CTpOUTH I'paUKH MEMEHTAPHBIX (YHKIIHI; HCCIeI0BAaTh CBOMCTBA YUCIOBBIX (PYHKUINN
Ha OCHOBE U3y4YEeHUS MOBEACHUS UX IPpaUuKoB;

MOHUMATh (YHKLIMIO KaK BaKHEWIIYI0 MaTeMaTUYeCKyl0 MOJEeNb s ONHCAHUS
MIPOLIECCOB U SIBJIGHUN OKPYKAIOIIET0 MHUpPa, MPUMEHATh (PYHKIMOHAIBHBIM S3BIK IS
OTIMCAHHUS U UCCIIEJOBAHUS 3aBUCUMOCTEHN MKy GU3NYECKUMU BETMUYNHAMHU.

OnucarejbHas CTATHCTHKA

Buinycknux nayuumes:

HCIIOJIB30BATh HpOCTCfIHIHC CIIOCOOBI MNPEACTABJICHHUA M aHajllk3a CTaTUCTHYCCKHUX
JaHHBIX.

Cuayuyaiinble cOOBITHSI M BEPOSATHOCTD

Bbll’lyCKHl/lK Hay4dyumcs

Haxo4UThb OTHOCUTCIIbBHYIO YaCTOTY U BCPOATHOCTDb CHy‘I&fIHOFO COOBITHS.

KomOunaTopuka

Buinycknux nayuumcs

peuiaTtb KOM6I/IH8.T0pHBIe 3aJa4M Ha HAXOXKIACHHUEC YHUClia 00BEKTOB HIIH KOM6I/IH8.LII/II\/’I.

Harasianas reomerpus

Bbll’lVCKHMK HAy4YumcA.

PpacClio3HaBaTb Ha YCPTECIKaAX, PUCYHKAX, MOJACIIIX W B OKPYXAOUIEM MHPEC IUIOCKUC U
MNPOCTPaHCTBCHHLIC TCOMETPUICCKUC (I)I/Il"ypbl;

pacnio3HaBaTb pa3BépTI(I/I Ky6a, MNpAMOYTOJILHOTO  IMapaJlJICJICIrIICaa, HpaBHJIBHOf/'I
nupaMuabl, DUJIMHAPA U KOHYCA;



e CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MMapauIeIeunena;

e ONpEAENATh MO JIMHEHHBIM pa3MepaM pPa3BEPTKH (UTYpHI JIMHEHHBIE pa3Mepbl CaMoii
¢burypsl 1 Ha060pPOT;

e BBIYHCIATH 00BEM MPSIMOYTOJIBHOTO MapajliesenuIeia.
I'eomeTrpuueckue purypsi

Buinycknux nayuumes:

e TI0JIb30BATBHCA A3BIKOM I'COMETPUU JISA OIMMCAHUA MPCIMETOB OKPYXKAIOIICTO MHUpPA U UX
B3aMMHOTI'O PACIIOJIOKCHUA,

e pacno3HaBaTh U M300pakaTh HA YEPTEKaX U PUCYHKAX reoOMeTpUUecKHe (Urypbl U UX
KOH(uUrypauuu;

e HAXOJWTh 3HAUCHUS JUIMH JIMHEWHBIX JJIEMEHTOB (UTYp W WX OTHOUICHHS, TPATYCHYIO
Mepy yrioB oT 0° go 180°, mpumeHsis onpeaeneHusi, CBOMCTBA U NMPU3HAKU (PUTYP U UX
JJIEMEHTOB, OTHOLIEHHs Quryp (paBeHCTBO, MOJ00MEe, CHUMMETPUH, TOBOPOT,
MapajuieTbHbIN TIEPEHOC);

e ONIEPHUPOBATH C HAYAIbHBIMHM NMOHATHUSAMH TPUTOHOMETPUU W BBIIIOJIHATH JIEMEHTapHbIC
onepanuy HaJl GYHKIHUSIMH YIJIOB;

e pemiarth 3aJaud Ha J0Ka3aTelIbCTBO, OMUpPAsChb Ha H3ydEHHbIE CBOWMCTBa (GUIYp U
OTHOIICHUI MEXI1y HUMU U IPUMEHSS U3Y4YE€HHbIE METObI JOKA3aTeNbCTB;

e pemiaTh HECJIOXKHbIE 3aJjaud Ha T[OCTPOCHHE, MPUMEHSIS OCHOBHBIE aJTOPUTMBI
MOCTPOCHHUSI C TOMOUIBIO IIUPKYIIS U TUHEUKU;

e pemiaTh NpOCTEUIINEe IIAHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.
N3mepenne reoMeTpu4ecKHUX BeJTUYHH

Buinycknux nayuumes.:

e HCIOJb30BaTh CBOICTBA M3MEPEHUS [UIMH, IUIOWAAEH U YIJIOB MpPH PEUICHUH 3a1ad Ha
HaX0XJECHUE UIMHBI OTPE3Ka, AJTUHBI OKPY>KHOCTH, JTMHBI JYTU OKPYKHOCTHU, TPAAyCHOM
MepBhl yIia;

e BBIYUCIATH IUIOMIAJU  TPEYrOJbHUKOB, MPAMOYIOJbHUKOB, IapajljieIorpaMMOB,
Tparneuuii, KpyroB U CEKTOPOB;

e  BbIYHCIIATH IMHY OKPYKHOCTHU, JIMHY AYI'H OKPYKHOCTU,

e  BBIYUCIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M MX YIJIbI, UCTIOIB3YS (POPMYJIbI JUTUHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, (OPMYIIBI IUIOMaAen puryp;

e pemaTh 3aJayd Ha JI0Ka3aTelIbCTBO C HCIOJb30BaHUEM (HOPMYIN JJIUHBI OKPY)KHOCTH U
JUTUHBI IYTH OKPYXHOCTH, (GopMyI mitomaaeit puryp;

e pfliaTb MPAKTUYCCKHUEC 3aJia4yl, CBA3AHHBIC C HAXOXKICHHUECM TI'€OMECTPHUYCCKUX BCIIMYUH
(I/ICHOJ'IL3y$I npu HCO6XOI[I/IMOCTI/I CIIPAaBOYHUKU U TEXHUYCCKHUC CpeI[CTBa).

Koopaunarsi

Buinycknux nayuumes:

e BBIHHUCIIATHL AJIMHY OTPE3Ka IO KOOpAWHATaM C€ro KOHIOB; BBIYUCIIATH KOOPAWHATHI
CCPCANHBI OTPEC3KaA,



e  HCIOJIB30BaTh KOOPAMHATHBINA METOJ JUIS U3Y4EHHUsI CBOMCTB IIPSAMBIX U OKPYKHOCTEH.
CoaepikaHue nporpamMmsl
CopepxaHrie COOTBETCTBYET eqHOMY OaHKy 3amanuii OI'D mo maremaruke ¢ caiira @UITH.

Yuumenv ocmasnsiem 3a co6oii npaso HOCUMb UIMEHEHUs. 80 BPEMEHU (8 Yacax) omeooumoe Ha
paszoen (memy), a max sHce MeHAmMb MeCmMAamMu pazoesivbl U memol.

«IIpakTUKO-OpHeHTHPOBaHHBIE 3a1aHusA» OTpadoTka 3agad Ne 1-5 KM OI'D.

TabnuuHoe u rpaduueckoe MNpeACTaBICHUE NAaHHBIX, IJIAH M CXEMa, W3BJICYEHHE HYXKHOU
nHpopmanuuu. M3mMeHUMBOCTH HpHU H3MepeHusax. Pemarommue mnpaBuia. 3aKOHOMEPHOCTH B
W3MEHUMBBIX BeJWYMHaX. Boeluncinenus u mnpeoOpa3zoBaHue BenuuuH. HccnenoBanue
MIPOCTENIINX MaTEMATHYECKUX MOJCIICH.

«Bbrunciaenus: u npeodpasoanusi». Orpadotka 3agay Ne 6 KUM OI'D.
Jeiicmeus ¢ namypanvHslMu uuciamu

Cnoxenne u BBIYUTAHUC, KOMIIOHCHTBI CJIOKCHHA W BbBIYMTAHUA, CBA3b MCXKAY HHMHU,
HaXO0XJICHUC CYMMEI U pa3HOCTHU, UBMCHCHHUE CYMMbBI U Pa3HOCTU IIPpU USMEHCHUHN KOMIIOHCHTOB
CJIOKCHHS U BbIYUTAHUA.

YMHO)KGHI/IQ 1 OCJIICHUE, KOMIIOHCHTHI YMHO)KGHI/ISI u JICJICHUA, CBA3b Me>1<11y HUMU, YMHO)KGHI/IG
U CIIO)KCHUE B CTOJIOWK, JCJICHUE YTOJIKOM, IpOBEpKa pe3yibTaTa C MOMOINBIO NMPHKUIKH U
00paTHOTO JACHCTBUSI.

Yucnoevle svipasricenus
UucnoBoe BbIpaKEHHUE U €r0 3HAaYEHUE, TOPSA0K BBIIOJHEHUS JEHCTBUN.
/poou. Ooviknosennwvie opoou

Josi, 9acTh, ApoOHOE uncio, npodb. JpoOHOE Ynciio Kak pe3ynbraT JeneHus. [IpaBuibHbie U
HeTpaBWIbHBIE APOOH, CMEIIaHHast Ipo0b (CMEIIaHHOE YHCIIO).

3anuce HATypalbHOTO 4YMCIIAa B BHJE IPOOM C 3aJaHHBIM 3HAMEHATeleM, INpPeoOpa30oBaHUEC
CMEIIaHHOM IpoOH B HEMPABWIIBHYIO IPOOb U HA0OOPOT.

[TpuBenenue apobeii k 001eMy 3HaMmeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEii.

CnoxeHue M BBIYMTAaHHE OOBIKHOBEHHBIX JApoOeH. YMHOXXCHHE W JelieHHe OOBIKHOBEHHBIX
npoOei.

ApupmeTrueckre qeiHCTBHUS CO CMEIIaHHBIMU JIPOOSMHU.

ApupmeTrueckue NeHCTBUS ¢ IPOOHBIMH YHCIIAMH.

Cl’lOC06bl panuornaluzayuu B8bIYUCTICHU U UX npuUmMeHeHue npu 6blNOJIHEHUU oeticmauii.
Jlecamuunvie Opoou

[IpeoOpa3oBaHue NeCATUYHBIX NpoOeli B OObIKHOBEHHBbIC. CpaBHEHHE JECITUYHBIX JPOOCH.
CroXeHHe U BBIYMTAaHHE JECATUYHBIX ApoOeit. OKpyriieHue NeCATHYHBIX IpOoOeh. Y MHOKEHHUE U
JieNieHue JeCITUYHBIX Ipo0eil. [Ipeobpaszosanue 0ObIKHOBEHHBIX Opobell 8 decamuunblie OpoOU.
Koneunvie u 6eckoneunvie decamuunvlie OpoouU.

Yucna. PayuonanvHble uucia



MHoxecTBO panuoOHaNbHBIX uucesl. (CpaBHEHHE palMOHalIbHbIX uyHcen. JlelcTBusS ¢
palMoHAIBHBIMU YUCiaMu. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamuyHol Opoobio.

/poéno-payuonanvusie eviparcenus

[IpeoOpazoBanme JIPOOHO-JIMHEUHBIX BBIPAKCHHUII: CJIOKEHHE, YMHOKEHHE,
nenenue. Aneeopauueckas 0poodw. Cokpawenue aneedpauveckux Opooei. Ilpusedenue
aneebpauveckux opobei k odbwemy 3namenamenmo. [leiicmsus ¢ anreedpauyeckumu Opoosmu:
ClIodCeHUe, 8blYUMAnLe, YMHOMCEeHUe, OelleHue, 8036e0eHUe 8 CIeneHb.

«JleiicTBUTEeIBLHBIE YHCaAa». OTpadboTka 3amau Ne 7 KUM OI'D.
Payuonansusie yucna

N3obpaxenue uncen Ha YUCIOBOM (KOOpAUHATHON) TipsiMoii. CpaBHeHHE yncesl. Moaysb yucia,
reoOMETpHUICCKas HHTCpIpCTaAlA MOOYJIA qucilia. I[eﬁCTBHﬂ C ITIOJIOKUTCIIbHBIMHU u
OTPULATCIIBHBIMU YU CJIaMU. MpmnoxkecTBO OCJIBbIX YUCEII.

Koopounama mouku

OCHOBHBIE TIOHSTHS, KOOPOUHAMHDBLU VY, paccmosiHue mexcoy moukamu. Koopounamvr mouku.
Hppayuonanvnvie uucna

[TonsaTue upparmoHaabHOTO YKcia. Paco3HaBanne nppaMoOHaIbHBIX YUCE.

MHnooicecmso deticmeumenbHbiX Yucei.

«IIpeoOpa3oBanue BbIpaxkeHuii». OtpadboTtka 3amad Ne § KUM OI'D

Hppayuonanvusvie uucna

[TonsTue wuppanmoHanpHOro uwucia. Pacno3HaBaHuWe HppalMOHAIBHBIX uYucenl. [Ipumepsl
JI0Ka3aTeNbCeTB B anrelpe. Jeticmeus ¢ uppayuoHanbHuIMU YUCIAMU: YMHOJCEHUe, OeleHue,
8038e0eHuUe 8 CMeneHb.

Yucnoevie u 6yK8€HHble BbIPAIICCHUA

Bripaxxenue ¢ mnepemeHHOH. 3HayeHUE BbIpakeHUs. [lojacTaHOBKAa BBIPAKEHUH BMECTO
MIePEMEHHBIX.

lleJlble BbIPAIICECHUA

CreneHr ¢ HaTypaJIbHBIM IIOKa3aTCJIeM U €€ CBOMCTBA. Hpeo6pa3013aHI/m Bpra)KeHHﬁ,
COACPpKaIUX CTCIICHU C HATYPAJIbHbBIM IIOKA3aTCJICM.

OnHouseH, MHOTOUYIEH. J[efiCcTBUS ¢ OJHOWIEHAMU M MHOTOWIeHaMHU (CIOXEHHE, BBIYUTaHMUE,
yMHOeHue). DopMysbl COKpAIlEHHOTO YMHOXEHHUS: Pa3HOCTh KBAJpPaTOB, KBAJIPaT CyMMbl U
pasHocTH. Pa3noxkeHre MHOrowIeHa Ha MHOYKHUTEIH: BIHECEHUE O0IEro MHOXKUTEIS 32 CKOOKH,
IPYNIUPOBKA, NpHUMEHeHHe (OpMyNT COKpAIlEHHOro YyMHOKeHUs. KBaapaTHBIM TpexuiieH,
pa3oKeHue KBaJpaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

«YpaHenus». OtpadoTka 3amad Ne 9 KM OI'D.
Pasencmea
Yucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

Ypasnuenus
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[lonsiTne ypaBHEHHUS M KOPHsS ypaBHEeHUs. [Ipedcmasnenue O PABHOCUILHOCMU YPAGHEHUIL.
Obaacms onpedenenus ypasreHus (001acms OORYCIMUMbIX 3HAYEHUL NePeMEeHHOL).

Jluneiinoe ypagnenue u e2o KOpHu

Pemenne nuHelHBIX ypaBHEHU. Jlunelinoe ypaeunenue ¢ napamempom. Konuuecmeo xophei
JUHelno2o ypasHenus. Pewenue Tuneinsix ypasHenuti ¢ napamempom.

Keaopammnoe ypaguenue u e2o kopnu

KBanparusle ypaBHeHus. HenosnHble KBagpaTHble ypaBHEHHS. JMCKpUMHHAHT KBaJApaTHOIO
ypaBHeHus. PopMyna KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. Pemienne KBaJpaTHBIX YpaBHEHUN: HCHOJIb30BaHUE (DOPMYNBI  JUIsS
HaXOXJCHUS KOPHEH, epaguueckuti memoo peuwienus, pasziodceHue Ha MHOICUmenu, noooop
KOpHell ¢ ucnoiv3oganuem meopemvl Buema. Konuuecmseo kopheti k6aopamno20 ypasHeHus 6
3asucumocmu om e2o ouckpumurnanma. buxeadpammuvie ypasnenus. Ypasuenus, ceooumvie x
JUHENHbIM U Keaopamuuim. Keaopamuvie ypasnenus ¢ napamempom.

/poono-payuonanvnsie ypagnenus

Pemenne mpocredmux ApOOHO-IMHEWHBIX ypaBHEHUH. Pewenue OpoOHO-payuOHAIbHBIX
VpasHeHU.

Memoowl pewienus ypagueHuil: Memoobl PAGHOCUTbHBIX NPeodpa308aHull, Memoo 3daMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnonv3osanue c60Ucme YyHKyull npu peueHuu ypasHeHull.

/ filxx=a JAx=Jgx
IIpocmetiwue uppayuonanvHole ypagrneHus uoa , 'J JQ{ .

T _
VYpasnenusa suoa x"=a .Ypasnenus 6 yenvix uucnax.

«BeposiTHOCTB coObITHIDY OTpadoTka 3amad Ne 10 KM OI'D.
Cnyuaiinole coovimus

CnydaiiHple OMBITH  (PKCIIEPUMEHTHI), JJIEMEHTapHbIC CIIy4alHble COOBITHS (MCXO/IBI).
BepositHoctn  snemeHTapHbIX  coObITUH. CoOBITHST B CIydailHBIX — JKCIIEPUMEHTaxX |
ONaroNpUATCTBYIOIIUE dJIEMEHTapHbBIE COOBITHSA. BeposTHOCTH ciydaitHbIX cOObITHIA. OMBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTapHBIMU COOBITHSMU. Kitaccuueckue BEpOSITHOCTHBIC OIBITHI C
UCIIOJIb30BAHUEM MOHET, KyOHKOB.

«®@ynkuun u rpagpukm». Otpadotka 3anay Ne 11 KM OI'D.
Dynkuyuu
Honamue ¢pynkyuu

JlekapTOBbI KOOPJIMHATHI Ha MJIOCKOCTH. DOpMHUpOBaHUE MPEACTaBICHUI O MeTanpeaMeTHOM
MOHATUU «KOOpAMHATB». CrnocoObl 3amaHus (QYHKUMH: aHATUTHYECKHM, Trpadudeckui,
Tabmuunblid. I'paduk ¢pyHkumun. Ilpumepsl GyHKIMH, NOTydaeMbIX B MPOLECCE UCCIEI0BAHUSA
Pa3NUYHBIX peaJbHBIX MPOLECCOB M peleHHs 3agad. 3HaueHue ¢QyHKIUM B Touke. CBoiicTBa
GyHKIUI: 00J1aCTh ONpEEeTIeHNs, MHOXKECTBO 3HAYEHUH, HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
uemHoCmyv/HeyemHoCmb, TIPOMEXYTKH BO3pAacTaHUs U YObIBaHMs, HauOOJIblIee M HalMEHBbIIIEe
3HaveHus. MccnenoBanue GyHKIMY 10 €€ TpaduKy.

Juneitnasa pynkyusa

CpoiictBa U rpaduk JMHEHHON (yHKUMHU. YTIOBOW KOd(pdHUIMEHT mnpsmoi. PacmonoxeHnue
rpaduka JUHEHHON (YHKIUMM B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3((duIMeHTa U CBOOOJHOTO
unieHa. Haxooicoenue  koagpguyuenmos uHelHou  @GYHKyuu NnO  3A0AHHLIM — YCIOBUSM:
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NpPOXodHCOeHUe NPIMOLL Yepe3 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXONCOeHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU.

Keaopamuunaa ¢pynxkyusn

CpoiicTBa u rpaduK KBaapatuuHO# QyHKIMHU (T1apadoia). [locmpoenue epaghura keadpamuunou
@yHKYUU no MmouKam

Oopamnas nponopyuUoOHaAILHOCHb

k k

ko _ kK
XY =Y ~ x . lunep6onna.

CoiicTBa (hyHKINH
«IIpakTuyeckue pacuersl no gopmyaam» OtpadoTtka 3ama4y Ne 12 KUM OI'D

Beipaxxenue ¢ mnepemeHHOH. 3HaueHue BblpakeHus. lloacTaHOBKa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

l[eﬂble BbIPAICEHUA

CreneHp ¢ HaTypaJbHBIM T[IOKa3aTeaeM U ee cBoiicTBa. IIpeoOpazoBaHusi BbIpakeHUH,
COJIEpKAIIUX CTEIEHH C HaTypaJbHBIM MOKA3aTEIIEM.

OpnHouneH, MHOTOWIEH. JI€MCTBUS C OMHOWIEHAMH W MHOTOUYICHaMH (CIIO)KCHHE, BBIYUTAHUE,
yMHOXkeHHe). DOopMyIIbl COKPAIIEHHOTO YMHOKCHHS.

«Cucrembl HepaBeHcTB». OTpaboTka 3agau Ne 13 KM OI'D.
Cucmemvl nepasencme

CucteMbl HEpPaBEHCTB C OJHON mMepeMEHHOW. PelleHue cucreM HEPABEHCTB C OJHOM
MEPEeMEHHOM: JIMHEHHBIX, k8aopamHblx. VI300paskeHne peuieHus CHUCTEMbl HEPaBeHCTB Ha
YUCITIOBOM MPAMOM. 3aMUCh PEMICHUS CUCTEMbI HEPABEHCTB.

«IlociienoBaTeILHOCTH " Nnporpeccuu B 3aaHuAX c NMPaKTHYECKUM
coaep:xkanuem» Otpabotka 3amad Ne 14 KM OI'D.

3a,Z[aHI/Ie C IPAKTHYCCKHUM COJACPKAHUEM, HAIIPABIICHHOC Ha IIPOBEPKY YMCHUA IIPHUMCHATH
3HAHHUA O IMOCICA0OBATCIIbHOCTAX U MIPOrpeCCUAX B IIPUKIAAHBIX CUTYallUAX

Ilocneoosamenvnocmu u npozpeccuu

UucnoBasi mocien0BaTenbHOCTh. [IpuMepbl 4HMCIOBBIX TOCien0BaTeNbHOCTEH. beckoHeuHbie
MocJieIoBaTeNbHOCTU.  Apudmernyeckass mporpeccuss M ee CcBoiicTBa. ['eomerpuueckas
nporpeccusi. Qopmyna obwe2o unena u cymmuvl N NEpevbIX UNEHO8 apupmemudeckou u
2eoMempudecKoll npo2peccutl

«I'eomeTrpuueckue ¢purypsl. Yriab». Otpadotka 3amay Ne 15 KM OI'D.
Beauuunwn

Bennuuna yrna. I'pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOIO TpEyrojbHUKA. BHemrHuit yron tpeyroiapHuka. Cymma yYrios
TPEYrOJIbHUKA

«I'eomerpuueckue purypsol. Jannbn. OtpadoTka 3amau Ne 16 KUM OI'D
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(Dueypbt 6 ceomempuu u 6 OKpyHcarouiem nupe

I'eomerpuueckas ¢urypa. Buyrpennss, BHemHsAs obnactu Gurypsl, rpanuna. Jluaum u odractu
Ha TUIOCKOCTH. Bpimykmas u HeBwinykias ¢urypsl. Ilnockas u Hernockas ¢urypsl. Ilonstue
BennuuHbL. Jmuna. 3mepenune anunbl. EAUHUIBI ©I3MEpEHUst UITUHBI

Boigenenue cBoiictB 00beKTOB. POPMUPOBAHNE MPEACTABIECHUN O METANpPEAMETHOM IMOHSATUU
«¢purypa». Touka, oTpe30K, mpsAMasi, JIyd, JOMaHasi, INIOCKOCTb, yroy, OHCCEKTpHca yria U ee
CBOMCTBA, BUJIbI YIJIOB, MHOI'OYTOJIbHUKH, OKPY’KHOCTb U KPYT.

OceBas cummeTpus reoMeTpudeckux ¢uryp. LieHTpansHas ciMMETpusi TeOMETPUYECKUX (UTyp.
«Ilimomans MHOroyroabHuka». Otpadortka 3amau Ne 17 KUM OI'D
H3mepenua u eviuucnenus

[Tnomagu. dopmynbl MIOLAAW TPEYroJIbHUKA, MapayielorpaMMa M €ro YacTHBIX BHJOB,
Tpaneuuu, ¢opmyna I'epona, dopMyna MmiIomIagy BBIMYKIOTO YETHIPEXYroJIbHUKA, (DOPMYIIbI
JUIMHBI OKPYXHOCTH U IUIOIIAIU Kpyra

«H3mepenust u BorunciaeHus». Otpadotka 3anad Ne 18 KM OI'D.
H3mepenua u eviuucnenun

[Tnomagu. dopmynbl MIOLMAAM TPEYroJbHUWKA, MapajjienorpaMMa M €ro 4YacTHhIX BHJIOB,
Tpaneuuu, popmyiia Mmioiiaay BEITYKIOTO YeThIPEeXyroibHUKa, (OPMYIIbl JUIMHBI OKPY>KHOCTH U
ioniaau kpyra. [lnomaas npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHoMeTpudeCcKre COOTHOIICHUS B TPSIMOYTOJBHOM TPEYrOJIbHHUKE.
Tpuronomerpuueckue GyHKIHMH yria.

«Teoperuueckue acnekTb». OTpadoTka 3amay Ne 19 KUM OI'D.
TeopeTnueckue acneKThl, TEOPEMbI, aKCHOMBI, OTIPeIeIeHUs, (POPMYIIbI, TIEMMBI.

YyeOHO-TeMaTHYeCKOE IJIAHUPOBAHME.

Ne | Paznpensr mporpammsl (3amanue KHMIM) Kon-Bo Teopus MpaKkTHUKa
n/m 4acoB

1 Breruucnenus u npeoopazoBanus (Ne 6) 6 2 4

2 [IpakTuko-opreHTHpOBaHHbIE 3aanus (Ne 1-5) 10 4 6

3 JetictBurenbHbie uncia (Ne 7) 6 2 4

4 [IpeobpazoBanue BeipaskeHnii (Ne 8) 6 2 4

5 Perenvie ypaBHeHui, cucteM ypaBHeHui. (Ne 9) 8 2 6

6 Pemenue HepaBeHCTB, crcteM HepaBeHCTB. (Nel3) 8 2 6

7 ®ynkuun u rpaduku (Ne 11) 8 2 6

8 [TocnenoBarensHoCcTH U iporpeccun (Ne 14) 8 2 6
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9 BepositHocTs (Ne 10) 8 2 6

(I)OpMLI OpraHu3anvu 1eATeJIbHOCTH 06yqamnmxcs1 Ha 3AaHATHAX

1) IIpaktudeckoe 3aHATHE

2) Jlexnus
3) Pemrenue tectoB [MA
4) CemuHap

(I)OpMLI OpraHu3anuu A1esiTeJIbHOCTH Oﬁy‘lalOHlI/IXCﬂ HA 3aHATUAX

1) UuauBumyaabHbIE.
2) Pabora B mapax.
3) TIpymmnoseie.

MeToauueckoe odecnevyeHne yqeﬁﬂoro nmpomecca

Oo6opynoBaunue.
[IpocTopHOE MOMeeHne Uil 3aHATHN WU 3aJ1
KannroBaps!
Aynuo-Bujaeoanmnaparypa
Kommnerorep, meauanpoekrop
Croutbl, CTYJbs

MeToauueckoe odecrnedeHue.
BcnoMorarensHas nureparypa
[Tanka ¢ pa3paboTKaMH TEOPETHIECKUX MATEPUATIOB TI0 TEMaM MPOTPaAMMBbI
TecToBBIE METOIUKHU
Paznarounsiii Matepuan

Cnmcok ucnoJib30BaHHbIX HCTOYHHKOB.

1. «Anre6pa. 9 xmacc» aBrop A.I'. Mep3nsak, B.M. [lonskos; nox pen. B.E. Ilomonbckoro:
n3aarenbckuil eHTp Bentana - I'pad, 2020r;

2. «l'eomerpus.9 xmacc» aBtop A.I'. Mepsnsak, B.M. IlonskoB: u3naTeabCKUil LEHTP
Bentana - I'pad, 2019r;

3. «Meroaudeckoe mocobue mo anareope. 9 kmace» aptop A.I'. Mep3msik, B.M. Tlonskos;
n3aarenbckuil neHTp Benrana - I'pad, 2020r;

4. «Metoauueckoe nmocodue no reomerpuu. 9 knaccy» aprop A.I'. Mepsinsik, B.M. ITonskos;
u3narenabckuii neHTp Benrana - I'pad, 2020r;

Indposrie 00pa3oBaTebHBIC PECYPCHI:

Oopazosarensuele caittel ®UIH, «Cratrpan», Penry OI'D
- www.fipi.ru;

- statgrad.ru;

- 0ge.sdamgia.ru;
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