«PACCMOTPEHO» «ITPOBEPEHO»

Ha 3aceganuu MO 3am. qupekropa no YBP
YUUTENEH TOYHBIX JUCHUIIIAH I'BOY COII Nel1 r.Kunens
PyxoBoaurtens MO /Xuposa JLA.
/ Mackaesa O.B.
npoTokoJ Ne 1 «27» aBrycta 2020r.
«26» aprycta 2020r.
PABOYAS ITPOI'PAMMA

110 MaTEMATHKE
YpoBeHb NporpamMmsI
OCHOBHOe€ o0Iee oOpazoBaHue

5-9 Kjaccel

IIporpamma:
Maremarnka 5-11 xnacesl. A.I.Mepansk, B.B.ITonorckwuii, M.C.Skup.- M.: Benrana-I'pad
I'eomerpus. 7-9 xnaccsl./ coct. T.A.Bypmuctposa — M.: [IpocBerenne

IIpenmeTHasi IMHHA Y4€OHHKOB:
1. A.I'' Mep3nsk, B.B.ITononckuit, M.C.Slkup "Matematuka" 5 xiacc Benrana-I'pad
2. A" Mep3nsk, B.b.ITononckwuit, M.C.SIkup "Matemaruka" 6 kiacc Benrana-I'pad
3. AT .\Mep3nsxk, B.b.ITononckuit, M.C.Sxkup "Anre6pa" 7 kinacc Benrana-I'pad
4. AT Mep3nsk, B.b.ITononckuit, M.C.Slkup "Marematuka" 8 xinacc Benrana-I'pad
5. . AI'' Mep3sk, B.B.Ilononckuit, M.C.Skup "Anrebpa" 9 kinacc Benrana-I'pad
6. JI. C. Atanacsu, B. @. Byty3os, C. b. Kagomues u ap. "I'eomerpus" 7-9 knacc IIpocBemenue

CocraButens(u): Mackaepa O.B.
XKupona JLA.

Ob6cyxneHo

Ha [lenarormueckom coBete YupexIeHUs
npoTokost Ne 1

oT «27» aBrycra 2020r.

Kunens, 2020



1. Ilnanupyembie pe3yabTaThl 0CBOEHHs yue0HOro nmpegMera «MaremaTHKa»

Marematuka

BBIHYCKHI/IK HAayuuTCd B 5-6 kmaccax (,E[]'IH HCI1I0/Ib30BAHHUA B HOBCEAHEBHOﬁ JKM3HU U 00ecrieueHust

BO3MOYKHOCTH YCIIEIITHOTO TMPO/[0/DKeHus1 00pa3oBaHUst Ha 6a30BOM ypOBHe)

OHepI/IPOBaTb Ha 0a3oBOM YPOBHE MOHATUAMH: MHOXXECTBO, 3/IEMEHT MHO>XeCTBd, IMOAMHO>KeCTBO,
NMPpHUHA/I/IE)KHOCTbD,
3ddBdTb MHO>X€CTBA I1epeuynC/IeHHueM UX 3JIEMEHTOB;

HaxXO/UTh IepeceueHyrie, 00beJUHEHNE, TTOJMHOXXECTBO B TIPOCTEMILINX CUTYyALIHSIX.

B noBceZiHeBHOM )KU3HU Y NIPY U3yUYeHUH IPYTUX NPeJIMeTOB:

PacCIio3HaBaTh JIOTMYECKW HEKOPPEeKTHbIe BbICKA3bIBAHMSA.

Yucna

OmnepupoBath Ha 6a30BOM ypOBHEe MOHATHSIMHU: HaTypa/ibHOE UMCJIO, 1[e/I0e UKC/I0, OOBIKHOBEHHAs!
Ipo0b, fecsiTUuHast [poOb, CMelllaHHOe YKMCJI0, PAaljMOHAIbHOE YKCJIO;

WCI0/Ib30BaTh CBOMCTBA UMCe U MpaBWIa [JeHUCTBUN C paljMOHA/JIbHBIMUA UMC/IaMU TIPU BBIMOTHEHUU
BBIUMCIEHUN;

WCII0/Tb30BaTh TIPU3HAKMU [1eJTMMOCTH Ha 2, 5, 3, 9, 10 npu BbITIOJIHEHUM BBIUYMCIEHUM U pellleHUuH
HeCJIO>KHBIX 3a7iay;

BBITIOJIHATh OKPYTJIEHWEe paldOHalbHBIX UWCeT B COOTBETCTBMM C TMpaBWIaMH; CpaBHUBAaTh

pallnOHAJ/IbHbIE YHCJIA.

B noBceHeBHOM XKU3HU U TIPU U3yUEHUU [IPYTUX NPeIMEeTOB:

OLleHMBATb Ppe3yJ/IbTaThbl BBIUMCJIEHUH Mpy peleHHK TPAKTUYECKUX 3d/ad4; BLIIIOJHATL CPpaBHEHHE
ynrceJsl B ped/IbHbIX CUTyallUAX;
COCTaBJIATb UMCJ/IOBbI€ BBIDAXKE€HUWA TPU pEIIEHUHN TIPAKTUYECKHX 3d/a4 U 3a[d4 W3 APYTrUX yqe6HBIX

rpeJMeTOB.

CraTuCTHKa U TeOpUsi BepOSITHOCTeN

[IpeacraBnsTh JaHHbIE B BUZe Tab/IHLI, AUarpamm,

UHUTATh I/IHCI)OPME[L[I/II—O, MnpeAcCTaB/IEHHYIO B BU€ TaGJII/IL[BI, AvarpadMMBIL.

TekcToBbIe 3aauu

Periath Hec/0XKHbIe CHOXKETHbIE 3alaud Pa3HbIX TUIIOB Ha BCe apu(MeTUuUecKue JeCTBUS; CTPOUTH
MO/JiesTb YC/IOBUS 3ajauu (B BH/e TaO/UIIbI, CXeMbl, PUCYHKa), B KOTOPOM JaHbl 3HaYeHUs JBYX U3
TPeX B3aMMOCBSI3aHHBIX BeJIMUMH, C LleJIbl0 NTOUCKA pelleHys 3a/laul;

OCYIL[ECTBJISITH CTIOCO0 TIOMCKA pellieHUsl 3alauM, B KOTOPOM pacCy’K/leHHe CTPOUTCS OT YCJIOBUS K
TpeOOBaHUIO WK OT TPeOOBAHMS K YC/IOBUIO; COCTABJIATH TUIAH PEIIeHUs 3a/1aul;

BbI/IeJIITh 3Tallbl pelleHys 3a/jauy;

VHTEpIIpeTUpPOBaTh BbIUMC/IUTEbHbIE pe3y/bTaThl B 3ajade, WUCCAeJ0BaTh IIOJyUeHHOEe pelleHHe

3a/1auu;



® 3HaTb pa3/iMuMe CKOPOCTel 00beKTa B CTOSiUEH BOJie, IPOTHB TEUEHUs U 10 TEUEHUIO PEKH; pelllaTh
3a/lauM Ha HaXOXK/leHHe YacTy YKcCjia U YMciia o ero 4acTy;

® pemiath 3aZlaud pa3HbIX TUMOB (Ha paboTy, Ha TOKYIKW, Ha [BW)KEHHeE), CBS3bIBAIOIIUX TPHU
BeJTMUMHBI, BbIZIEJIITh 3TU BeJIMUMHBI U OTHOLIIEHUSI MEeXXIY HUMU;

® HaXOJUTb TPOLIEHT OT YMCJIa, YUCJIO T0 MPOLIEHTY OT Hero, HaXOAUTh MPOLIEHTHOe OTHOLLEHUe /IBYX
yucesl, HAXO/AUTb MPOLIEHTHOe CHU)KEeHUe WY TIPOLIeHTHOe TIOBbIIlIeHe BeJIUUKHbI;

® pellaTh HECJIOXKHBIE JIOTUYECKUe 3a/laull MeTOI0M PaCCy K/ eHU.

B noBceZiHeBHOM )KU3HU Y NIPY U3yUYeHUH IPYTUX NPeIMeTOB:

¢ BBIABUIaThb TI'MIIOTE3bI O BO3MOJKHBIX IIpeJe/IbHbIX 3HAaUeHUsIX MCKOMbIX Be/IMYMH B 3ajayde (,[[EJ'I&ITI)

MpHKHAKY)

HarnsigHas reometpust
I'eomerpuueckue Gurypol

e OmnepupoBath Ha 0a30BOM ypOBHe MOHATUSAMH: (DUTypa, TOUKA, OTPE30K, MpsiMasi, Jiyd, JIOMaHas,
yroJl, MHOTOYTO/IbHUK, TPEYTOJIbHUK U YeTbIPeXYrOJIbHUK, PSMOYTO/IbHUK U KBaZpaT, OKPY>KHOCTb
U KpYT, TIPSMOYTOJIbHBIN Tapasiiesnenuriesi, Ky0, map. M300pakaTb u3yuaemblie GUTYpPbI OT PYKHU U C
MOMOIbIO TUHEWKU U LIUPKY/JISL.

B noBceZiHeBHOM )KU3HU Y NIPY U3yUYeHUH IPYTUX NPeJIMeTOB:

® pellaTh NpakTUUeCKue 3a/layu C IpUMeHeHHeM MPOCTeNIINX CBOWCTB (UTyp.

I/ISMGPEHI/IH N BbIUMCJ/I€HUA

® BBIIIOJ/JIHATL H3MepeHue [JIUH, paCCTOHHHﬁ, BE€/IMYHWH YTIJIOB, C TIOMOLIBKO HWHCTPYMEHTOB [JIsd
I/I3MEPEHI/II>1 AJIMH U YTJIOB;
¢  BBIUYMCIATH IUIOLAAW MTPAMOYTOJIBHUKOB.

B noBceZiHeBHOM )KU3HU Y NIPY U3yUYeHUH IPYTUX NPeIMeTOB:

®  BBIYMC/ISTH PACCTOSIHUSI HA MECTHOCTH B CTaH/JAPTHBIX CUTYAIUsIX, IIOL[A/IM TIPSIMOYTOJIbHUKOB;

®  BBINOJHATE MPOCTEHIIIME TIOCTPOEHHUS U M3MEPEeHHsT Ha MECTHOCTH, HeOOXOJUMbIe B PeabHOU

YKU3HU.

BBINyCKHUK TOJyYAT BO3MOKHOCTb HAyuMThCs B 5-6 Kjaccax (ayisi obecriedeHUs] BO3MOXKHOCTH

YCITeIITHOTO TIPOZ0/KeHHsT 00pa3oBaHusi Ha 0a30BOM M yTy0/IeHHOM YPOBHSIX)

DJleMeHThbl TEOPUU MHOXKECTB ¥ MaTeMaTUUeCKOH JIOTUKU

¢ OnepupoBaTh MOHATUSMHU: MHOKECTBO, XapaKTePUCTUKH MHOKECTBA, 3IEMEHT

® MHOXXeCTBa, yCTOe, KOHEYHOe U OeCKOHEUHOe MHOXXECTBO, MOJMHOXKECTBO, TIPUHA/I/IEXKHOCTb,

® ompe/ieNiATh TPUHA/JIEKHOCTh 3/IEMEeHTa MHOXeCTBY, OObeJMHEHWI0 U TepeceyeHHI0 MHOXKEeCTB;
33/laBaTb MHOXKECTBO C TIOMOIBIO T[I€PeUrC/IeHHUsT 3/1eMeHTOB, CJIOBECHOTO oOnuvcaHusi. B

HOBCE,Z[H@BHOI‘;I JKU3HU U TIpU U3YUEHWH ADYIUX MPpEeAMETOB!:



PacCrio3HaBaThb JIOTUYECKHW HEKODPPEKTHBIE BbLICKA3bIBAHHA; CTPOUTH LIETIOUYKHU

yMO3aKJI}O‘-IEHI/Iﬁ Ha OCHOBE€ HCII0J/Ib30BdAHUA TMMPaBUJT JIOTUKH.

Yucna

OrnepupoBaTh TOHATUSAMU: HaTypaJbHOE YMC/I0, MHOXECTBO HaTypa/IbHbIX UHMCesl, LieJioe UHMCJIo,
MHOJKECTBO 1Ie/IbIX UHCe/, OObIKHOBEHHasi [Jpo0Ob, [ecaTuuHas ApoOb, CMeIlaHHOe UHCIIO,
palMOHA/IbHOE UKCJI0, MHOXECTBO paLMOHAa/bHbIX YWCe/l, TeoMeTpuUueckass HWHTepripeTaLus
HaTypaJIbHBIX, LieJIbIX, PALJUOHAJIbHBIX;

MOHMMaThb W OOBSICHATH CMBICJ TIO3WLIMOHHOW 3allMCU  HATypaJlbHOTO YHWC/IA; BBITIOIHSTD
BBIUHCJ/IEHUS], B TOM UHC/IE C UCII0/Ib30BaHUEM TTPUEMOB paljOHA/IbHBIX BBIUMC/IEHNIH, 000CHOBBIBATh
aZIrOPUTMBbI BBITIOJTHEHUS IeUCTBUM;

WCTI0/Tb30BaTh TIPM3HAKK JeJTMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbI ¥ pOU3Be/[eHUsT UKCesT TIPU
BBITMIO/ITHEHUM BLIUMC/IEHUM W peIeHUM 3a/lady, 000CHOBBIBAThH TPHU3HAKH [IETUMOCTH; BBITIONHSTh
OKpYT/IeHWe palMOHa/bHBIX UKCe/ C 3aJaHHOW TOUHOCTBIO; YIOPSI0YMBATh UYMC/Ia, 3aldCaHHbIe B
BU/Ie 0OBIKHOBEHHBIX U ZiecaTUUHBIX Apobeii; Haxoauts HO/] 1 HO K uumcen v UCIonb30BaTh UX TIPU
pellleHUH 3a/ia;, ONepupoBaTh MOHATHEM MOJYJb UYMC/a, FeOMeTphuecKass UHTepIipeTanys MOZYJIS

yucia.

B HOBCE,Z[HBBHOI‘;I JKU3HU U TIPU U3YyUEHWN ADYIUX MPpEeAMETOB!:

® T[pUMEHSTb TIpaBW/Ia TPUOKEHHBIX BBIYMCAEHUN TIPM peIlleHWU TpaKTUUeCcKuX 3ajau u
peleHnt 33/la4 JPyrux y4eOHbIX MpejMeToB;

® BBLINOJHATH CPaBHEHWe De3y/IbTaTOB BBIUMC/IEHWW NPU pelleHUM INPaKTHYeCKHUX 3a/ay, B TOM
yricie MpUOIVKEeHHBIX BBIYUCTIEHUIA;

®  COCTaBJ/ISITb UMC/IOBbIe BbIpaXKeHUSI U OLIeHWBaTh UX 3HAYeHUs [PY pellleHUH NPakTUYeCcKUx 3ajau
¥ 33/]au U3 JPYrux y4eOHBIX MpeMeTOB.

YpaBHeHus1 1 HepaBeHCTBa

¢ OnepupoBaTb IOHATUSMU: PaBEHCTBO, YMC/IOBOE PABEHCTBO, ypaBHEHUEe, KOpPeHb YpaBHEHUs,
pellleH’e ypaBHEeHHs], YAC/I0BOe HepaBeHCTBO.

e (CraTuCTUKa U TeOpUst BepOSITHOCTeN

e OnepupoBarh TMOHATUSMH: CTONOUaTHle W KPYrOBbIe [JUarpaMMbl, TaO/IWIbI [JAHHBIX, CpefHee
apudmeTrueckoe,

* U3B/eKaThb, UHGOpPMALHIO, TIPe/ICTaB/IeHHY0 B Tab/uIlaX, Ha AarpaMmmax;

COCTaBJIATh Ta6J'II/IL[I)I, CTPOUTE AWarpaMMbI Ha OCHOBE JdHHBIX.

B noBceZiHeBHOM )KU3HU Y NIPY U3yUYeHUH IPYTUX NPeIMeTOB:

N3BJIEKATb, UHTEPIIPETUDOBATL U HpeO6pa3OBLIBaTL HHCbOpMaL[I/II-O, MnpeacTaB/JI€EHHYHO B Ta6m/1uax 4

Ha JrWarpaMmMdX, OTPpA>KakoIIyHO CBOMCTBA U XdPaAaKTEPUCTHUKHU ped/IbHBIX IMMPOLeCCOB U SIBJIEHUIA.

TekcToBbIe 3aauu

Pernath MPOCThI€ U C/IOKHBIE 3d/1aYW PA3HBIX THUIIOB, d TAKXKE 3aJd4r TOBBIIIIEHHOMN TPYAHOCTH,



WCII0/Tb30BaTh pa3Hble KpAaTKWe 3alyCh KaK MOJeIM TeKCTOB CJIOKHBIX 3aJau AJisi TIOCTPOeHHst
TIOMCKOBOM CX€MBI U PellleHUs 3a/iay;

3HaTh ¥ NMPUMEHSTH 00a criocoba MoucKa pereHus 3aau (0T TpeOOBaHKS K YCJIOBHIO U OT YC/IOBHS K
TpeOOBaHUIO);

MO/Ie/TMPOBaTh PACCYX/IeHUsI TIPU TTOUCKe pelleHus 3a/lad C TMOMOILbI0 rpad-CXeMbl;

BBIJIEJISITh ITallbl PEILIeHUsT 33/1a41 U COJiep>KaHue KaXK/[0ro 3Tarla;

VHTepIIPeTHPOBATh BHIUMC/IMTE/TBHBIE Pe3y/bTaThl B 3ajiaue, UCC/Ie0BaTh ITOyUeHHOe pellieHHe
3a/jaui;

aHa/M3MPOBaTh BCEBO3MOJKHBIE CUTYAl[Md B3aMMHOTO PAacCIioyIOKeHUsl ABYX OOBEKTOB M M3MeHeHHe
WX XapaKTePUCTUK TIPU COBMECTHOM /IBIDKEHUU (CKOPOCTb, BPEMSI, PAaCCTOSIHUE) TIPY PELlIeHUH 3a/1au
Ha /IBIDKeHUe BYX 00BeKTOB Kak B OJJHOM, TaK ¥ B IIPOTHUBOIIOIOKHBIX HAIPaBJIeHUsIX;

WCC/Ie/IOBAaTh BCEBO3MOJKHBIE CUTYALIMU TIPU PELIeHUH 3a/iay Ha JIBI)KeHHe T0 peKe, pacCMaTpUBAaTh
pa3HbIe CUCTEMBI OTCUETa;

pelaTh pa3HOOOpa3HbIe 3aJjaul «Ha YacTh»,

peaTb ¥ 000CHOBBIBATH CBOE PellieHre 3aau (BbiAe/sATh MaTeMaTHUeCKyt0 OCHOBY) Ha HaXOK/jeHHe
YaCTH YMC/Ia ¥ YKCIIa 110 ero YaCTH Ha OCHOBe KOHKPETHOIO CMBIC/IA IpO0OH; 0CO3HABATh U OOBSICHATD
W/IEHTUYHOCTh 33/lau pa3HbIX THUIIOB, CBSI3bIBAIOIIMX TPU BeJMUMHBI (Ha paboTy, Ha TOKYIKW, Ha
JBWKEHUE); BbIIEJIATh 3TH BEJIMUMHBI M OTHOIIEHWS MEXJY HUMH, MPUMEHSTh WX TPU peIIeHUH

3d/ja4, KOHCTPYHUPOBATH COOCTBEHHBIe 3d/1d4¥ YKAa3dHHBIX THUIIOB.

B noBceZiHeBHOM )KU3HU Y NIPY U3YUYeHUH IPYTUX NPeIMeTOB:

BBIZIe/IATh TIPY PEIIIeHNH 3a/iayu XapaKTePUCTUKH PacCMaTPUBAeMOM B 3a/laue CUTYal[U, OT/IMUHbBIE OT
peanbHbIX (Te, OT KOTOPBIX abCTparupoBajMCh), KOHCTPYUPOBATh HOBbIE CUTYAl[MHd C YUYE€TOM 3THX
XapaKTepUCTHK, B YAaCTHOCTH, TPH peIIeHWH 3a/lad Ha KOHIIeHTpPAL[UH, YYWUThIBaTh TUIOTHOCTh
BeIIleCTRBa;

pelliaTh ¥ KOHCTPYMPOBAaTh 3a/laud Ha OCHOBE PAaCCMOTPEHMUsI PeaslbHbIX CUTYal[ui, B KOTOPBLIX He
TpeOyeTCst TOUHbBIN BBIYMC/IUTE/IbHBIN Pe3y/IbTar;

pelliaTh 3a/jauy Ha JBW)KEHHe T10 peKe, pacCMaTpHBasi pa3Hble CCTEeMbI OTCYeTa.

HarnsigHas reomerpus

I'eomeTpuueckue GUrypbi

V3BnekaTb, WHTEpPIIPeTUPOBaTh M TpeoOpa3oBbIBaTh MH(OPMAIMI0 O TeoMeTpUyecKux (urypax,
Npe/iCTaB/eHHY0 Ha YepTesKax;

n300pakaTh HW3y4yaemble (QUIYPbl OT PYKH U C TIOMOIIbIO KOMIIbIOTEPHBIX WHCTPYMEHTOB.
V3mepeHnus v BbIUMC/IeHUS

BBIMIOJIHATh U3MEpPeHWe [JIMH, PacCTOSIHWM, BEJWYMH YIJ0B, C TOMOIIbIO WHCTPYMEHTOB [i/isi
V3MepeHUi [I/IVH U YIJIOB;

BBIUHUC/IATD TUIOMAAN TIPAMOYTOJIbHUKOB, KBA/IpdTOB, 00BeMbI MNpsAMOYTOJIBHBIX TTlapa/ljie/IernmIieoB,



KyOOB.

B HOBCEAHEBHOﬁ JKU3HU U TIpU U3YyUEHWH ODYIUX MPpEeAMETOB!:

BBIUMCJIATh PACCTOSSHUSI HA MECTHOCTM B CTaHAAPTHBIX CUTyalMsX, IUIOL[AJM y4aCTKOB
NIPSIMOYTOTbHOM (POPMBI, 00BEMbI KOMHAT;

BBIMOJ/IHSATh TIPOCTEHIIMEe TIOCTPOEHUssT Ha MECTHOCTHU, HeoOXO/AUMble B pealbHOW JKU3HH;
OLIeHHMBAaTh Pa3Mephl pearbHbIX 00bEKTOB OKPY KaroIlero Mupa.

Wcropust MaTeMaTHUKH

XapakTepr30BaTh BK/aJ, BbIJAIOLIMXCSI MaTeMaTMKOB B Pa3BUTHEe MaTeMaTWKW M WHBIX Hay4YHbIX

obacTe.

BbINTycKHUK HayuuTcs B 7-9 Kjaccax (AJ11 MCTONb30BAaHMSI B TIOBCEHEBHOM XKM3HM U obecrieueHUs

BO3MO)KHOCTH YCIIEIIHOT0 NMpOo/io/bKeHus: 06pa3oBaHys Ha 6a30BOM ypOBHe)

OJIEMEHTI T€OpHUKX MHOXXeCTB U MaTeMaTHuyeCKOM JIOTUKH!

OHEPHPOB&ITB Ha 0a3oBOM YPOBHE TMOHATUAMH. MHOXXECTBO, 3/IEMEHT MHO>X€CTBd, IMOAMHO>KECTBO,
MPpUHA/IE)KHOCTbD,

3d4dBdTbh MHO>XX€CTBA ITepeuynC/IeHUEM UX 3JIEMEHTOB;

HaXOoJUThb IepeceueHue, O6']3€AI/IH€HI/IE, MMOAMHO>XeCTBO B HpOCTeI‘/JII_HI/IX CUTyallUsX; OIleprupoBaTh Hd
6a3oBoM YPOBHE IOHATHUSAMUA: OIIpeae/eHrne, aKCHOMa, TeOPpEMA, [J0KA3daTe/IbCTBO;

MIPUBO/IUTh MPUMepPhl ¥ KOHTPIIPUMEDSI /17151 TO/ATBEPIKeHNsI CBOUX BbICKa3bIBaHUH.

B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ODYIUX IMMPEAMETOB:

HCI10/1b30BAaTh Fpa(fl)I/II—IECKOE npeaicraB/jieHNEe MHOXXECTB /[JId OIIMCAHWA peaj/IbHbIX IMPOLeCCOB U

SIBJIEHUH, TIPU pPeLleHrH 3aJjau IpyruX yueOHbIX TIpeMeTOB.

Yucna

OnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHSMHU: HATypajbHOE UMC/IO, 1[eI0€ UKMC/I0, OObIKHOBEHHAst
JIpo0b, AecaTruHasi ApoOb, CMelllaHHasi Ap0o0b, palOHATLHOe YKUC/I0, apU(hMeTHUeCKUM KBa[paTHbIMN
KOpEHb;

WCII0/Ib30BaTh CBOWMCTBA UMCEe/ W TpaBW/a JEeUCTBUM TIPU BBINOJHEHWH BBIYMC/IEHUH; UCIO0JIb30BaTh
MPU3HAKM [eJIMMOCTH Ha 2, 5, 3, 9, 10 npu BbITIOJIHEHUU BbIYMCIEHUI U PeLlieHUH HeC/I0KHBIX 3a/1au;
BBITIO/THATh OKPYTJIEHWE PalMOHa/IbHbIX YMCe/l B COOTBETCTBUM C TpaBWIAMH; OLIEHUBAThb 3HaUEeHUE
KBaJ[paTHOTO KOpHS U3 TMOJIOXKUTEIBHOIO 1IeJIOT0  4YMC/a; pacro3HaBaTh paljMOHalbHbIE ©

HUppaljiOHa/IbHbIE UHC/Id; CPABHUBATL YKMCJId.

B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ADYIUX IMMPEAMETOB!

OLIeHMBAaTb Ppe3YyJ/IbTaThI BBIUMC/IEHUI Mpy pelieHrK TPAKTUYECKUX 3d/ad4; BBITIOJHATL CpPpaBHEHHE
UnCeJl B peaJ/IbHBIX CUTYdLUAX;
COCTaBJIATb UMCJ/IOBbI€ BBIDAXKE€HUWA TPU pEIIEHUH TIPAKTUYECKHX 3d/da4 U 3a[d4 W3 JPYTrUX y‘JE6HbIX

rpeJMeTOB.



ToxxgecTBeHHbIe TIPe0Opa30BaHMs

BBINO/IHATE HEC/IOKHBIE TIpeoOpa30BaHUsI /i BBIUMC/IEHUS 3HAUEHWM UKMC/IOBBIX BBIPAYKEHWH,
coflepXallluX CTelleHW C HaTypaJbHbIM T[IOKa3aTejeM, CTeleHW C LedblM OTpULIaTe/TbHbIM
roKasaresem;

BBITOJTHSTE HEC/I0)KHbIe TpeoOpa30oBaHMsl Lie/TbIX BbIPa)KEHWH: pacKpbiBaThb CKOOKH, TNPUBOAUTH
1o/I00HbIe C/laraeMele;

WCII0JTb30BaTh (JOPMYJIbl COKPAI[eHHOTO YMHOXeHHsl (KBaZipaT CyMMbI, KBaJpaT pa3HOCTH, Pa3HOCThb
KBaZIpaToB) /il YIIPOLLleH!sI BbIUMC/IeHUI 3HaueHWl BbIpa)KeHUl;

BBITIOJIHSATE  HECJIO)KHbIe TIpeoOpa3oBaHus /IPOOHO-JIMHEMHBIX BBIPAXKEHWH W BBIDAKEHUH C

KBd/IpATHBIMU KODHAMM.

B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ADYIUX IMMPEAMETOB:

MOHWMATh CMBIC/ 3dllMCH YKC/la B CTAHAAPTHOM BH€; OINEPUPOBATH Ha 06a30BOM YPOBHE MMOHATHEM

«CTdHAAPTHAA 3allMChb YMUC/id».

YPaBHEHI/IH M HEepaBEeHCTBa

OnepupoBaTh Ha 6a30BOM YPOBHe MOHSTUSMH: PaBEHCTBO, UHMC/IOBOE PAaBEHCTBO, YPaBHEHHE, KOPeHb
ypaBHeHUs], pellleHre YpaBHeHUs], YUMC/I0BOe HePaBeHCTBO, HEPaBEeHCTBO, pellieHle HepaBeHCTBa;
TIPOBEPSTH CIpaBe//IMBOCTb YMC/IOBBIX PABEHCTB U HEPAaBEHCTB;

pelllaTh JiIMHelHble HepaBeHCTBA M HeCJIO)KHble HepaBeHCTBA, CBOJSILMECS K JIMHEMHBbIM; pellaTh
CUCTeMbl HeC/I0XKHbIX JIMHEMHBbIX ypaBHEHWM, HepaBeHCTB; IPOBepsiTh, SIB/SETCS /U [aHHOe YHCII0
pellleHWeM YypaBHeHHs1 (HepaBeHCTBAa); pelllaTb KBaJjpaTHble YpaBHeHUsi MO (opMyse KOpHei
KBaZIpaTHOTO YPaBHEHMUsT; N300pa’kaTh pellleHUs] HePaBeHCTB ¥ MX CUCTeM Ha YKMCIOBOM MPSIMO.
COCTAaBJISITh M pellaTh JUHelHble ypaBHeHHsI TPU pellleH|H 3a/lad, BO3HUKAIOIIUX B APYTUX yueOHbIX

rpeMeTax.

DYHKLIUU

HaxozauTh 3HaueHue (yHKLMM TI0 3aZldHHOMY 3HaueHHWI0 apryMeHTa;

HaxOJUTb 3HaueHWe aprymeHTa IO 3aJ@aHHOMY 3HaueHUI0 (PYHKLMU B HECJIOKHBIX CUTYaLUsX;
ompeJiesiATh TOJIOKeHWe TOUKW 0 ee KOOpJWHaTaM, KOOpAMHAThl TOUKHU IO ee IOJIOXKeHWI0 Ha
KOODP/IMHATHOM TJIOCKOCTH;

1o rpadyKy HaxoguThb 00/IaCTb OTIpe/ie/ieHus, MHOXKeCTBO 3HaueHWH, Hy/M (QyHKLWH, TTPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TTPOMEXYTKU BO3pacTaHUsi U yObIBaHUs, HaUOO/blllee U HauMeHblllee 3HaUeHusI
byHKLMY;

CTpOUTH rpaduK JMHeHHOU DyHKLIWY;

TIPOBEPST, SIB/SIETCS A JaHHbIM rpaduk rpadukoM 3aaHHON (yHKLMM (IMHEMHOM, KBa/[paTUYHOM,
06paTHOI NPOIOPLIMOHANTBHOCTH);

ompeZiensiTb TPUO/IKEeHHbIe 3HAuUeHHs KOODJAMHAT TOYKM TiepeceyeHUss TpaduKoB (YyHKLMI;

orepupoBaTh Ha 0A30BOM ypOBHE TMOHSTHSMU: 110C/Ie/J0BaTeIbHOCT, apudMeTHyecKasi porpeccHs,



reomMeTpruydeckas rnporpeccus;
penmiath 3aAd4W Ha IPOrpecCrMyd, B KOTOPLIX OTBET MOXXET OBITh MoJjiyueH HernocpeaCTBeHHBIM

roicueToM Oe3 rnpuMeHeHUs PopMyI.

B noBceZiHeBHOM )KU3HU Y NIPY U3YUYeHUH IPYTUX NPeIMeTOB:

WCMO0/b30BaTh rpaduKyd peanbHbIX TMPOLIECCOB W 3aBUCUMOCTeN [/is1 OmpefiesieHWss UX CBOWCTB
(Haubonbliie ¥ HavMeHbIIMe 3HayeHHsi, TPOMEXYTKHM BO3pacTaHusi W yObiBaHuUs, o006sacTu
T10JIO)KUTE/IbHBIX Y OTPHULiaTe/IbHbIX 3HaYeHUH U T.11.);

WCII0/Tb30BaTh CBOWCTBA JIMHEHHOM (QYHKLMH U ee TpadyK MpH pelleHnH 3a7au U3 ApyTrux yuyeOHbIX

rpeMeTOB.

CraTucTHKa U Teopus BGPOHTHOCTEﬁ

ViMeTb mpe/icTaB/ieHHe O CTaTUCTUUYECKUX XapaKTePUCTUKAX, BEPOSITHOCTU CJIyUYaHHOTO COOBITHS,
KOMOMHATOPHBIX 33/javax;

pelaTh NpocTeiiie KOMOMHATOPHBIE 3aZlaul MEeTO/[OM TIPSIMOTO Y OPTaHW30BaHHOTO epebopa;
TIPe/ICTaB/ISATh JaHHbIe B BUZle Tab/vil, Auarpamm, rpadmKoB;

ynTaTh UH(MOPMAIIHIO, TIPEJCTAB/IEHHYO B BU/le TaOJ/IUIbl, IUarpaMMbl, rpadukKa;

orpe/ie/isiTh OCHOBHBIE CTaTUCTUUECKHE XapaKTePUCTHUKU UYHC/IOBBIX HAOOPOB;

OLIEHUBATb BEPOSITHOCTh COOBITHSI B TIPOCTEHILINX CTydasix;

WUMeTb TIpe/ICTaB/IeHre O PO/ 3aKOHA OOJIBIIINX UMCeT B MACCOBBIX SIBJIEHUSIX.

OLIEHUBAThb KOJIMUECTBO BO3MOYKHBIX BADHAHTOB METO/IOM mepebopa; UMeThb IMpe/CTaB/IeHHe O PO/U
MPAKTUUeCKA JOCTOBEPHBIX M MaJIOBepOSITHBIX COOBLITHIA; CpaBHWBATh OCHOBHBIE CTATHCTHUECKUE
XapaKTepUCTUKH, TOJy4YeHHble B TIpoLlecce pelleHus] MPUKIaJHOW 3a/lau, U3yueHUsi peasibHOro
sIBJIEHUS;

OLIEHMBATh BEPOATHOCTDb pea/IbHBIX COOBLITHI U AB/IEHUH B HEC/IOMKHBIX CUTyallusX.

TekcToBbIe 3a/lau

PemiaTh Hec/10)KHBIE CHO)KETHbIE 3aJjaud pa3HbIX TUIIOB Ha Bce apuMeTHuecKue [eHCTBUS; CTPOUTH
MoO/le/Tb YC/IOBUS 3aziauu (B Buje TaOMMIbI, CXeMbl, PUCYHKA W/ ypaBHEHWs), B KOTODOW [aHbI
3HaueHus /IBYX M3 TPeX B3aMMOCBSI3aHHBIX BEJIMUMH, C L]eJIbI0 TIOUCKA pellleHUs 3aauy;
OCYIIIeCTBJISITh CIIOCOO TIOMCKa pelleHus 3a/lauM, B KOTOPOM PACCy>K/eHHEe CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPeOOBaHUSI K YC/IOBUIO; COCTABJISATh TIaH PeIleHus 3alauk; BbIJE/SATh 3Tarlbl
pellieHus 3aJjauu;

HMHTepNpeTUPOBaTh BBIUMC/IUTE/bHbIE pe3y/bTaThl B 3ajade, MCC/el0BaTh MOJyueHHOEe pellieHue
3a/jauu;

3HATh pa3/vuKe CKOpOCTel 00beKTa B CTOsTUel BOje, TIPOTUB TEUEHHs U TI0 TeUeHUIO0 DeKU; pelaThb
3a/jlauM Ha HaXO>K/|eHHe YaCTH Urca U Yucsia 1o ero 4acTy;

peliaTh 3a/j@auy pa3HbIX TUMOB (Ha paboTy, Ha TOKYMKH, Ha JBM)KEHHE), CBS3bIBAIOLIUX TpPU

BE@/IMUWHBI, BBIAETIATH 3TU BEJIMUUMHBI M OTHOLLIEHWA MEXIY HUMU;



® HaxXOJHUTh IIPOLIEHT OT 4YK(CJjia, YHMC/IO II0 IIPOLIEHTY OT Hero, HaXOAWThb IPOLI€eHTHOEe CHMJKeHHe WU
IMPOLIEHTHOE TIOBbII€HWE BE/IMUMHBI;
® pelliaTh HeC/JIOXKHBIE JIOTHYeCKHe 3a/laud MeTO0M paccym,quHﬁ.

B noBceZiHeBHOM )KU3HU Y NIPY U3YUYeHUH IPYTUX NPeIMeTOB:

®  BBLIIBUraTh THIOTE3bl O BO3MOJKHBIX IMpe/Ie/bHBIX 3HAUEHUSX MCKOMBIX B 3a/laue BeJWUMH (JenaThb
MPUKUJIKY ).

I'eomeTpuueckue GUrypbl

¢ OnepupoBath Ha 6a30BOM YPOBHE MMOHITHSMH T€OMeTPUUECKUX (BUTYP;

® u3B/eKaTh WH(GOPMALMIO O TeOMeTpHUUeCKUX (hUrypax, rmpe/CTaBJIeHHYI0 Ha uepTekax B SBHOM

* BU/E;

® TPUMEHATH [Jisl pellieHus 3a/lay TeoMeTpuueckre (akThl, eC/IU YCIOBUSI WX MPUMEHeHUs 3aJlaHbl B
siBHOU (hopme;

® pelaTh 3a/la4¥ Ha HAXOXK/IEHHE FeOMEeTPUUYECKUX BEJTUUMH 110 00pa3ijaM WU aJrTOPUTMaM.

B rioBceiHeBHO >XM3HU U TIPU U3yUeHUH IPYTUX MTPeIMETOB:

®  1CII0/Ib30BaTh CBOMCTBA TeOMETPUUECKUX (PUryp /sl pelleHus] TUIIOBBIX 3a/lay, BO3HUKAIOIIUX B
CUTYyaLUsiX MIOBCeHEBHOM XKU3HU, 3a/lau MPAaKTUUYECKOTO COZlepKaHMUs.

OTHO1IeHUS

* OrnepupoBath Ha 0a30BOM YpOBHe TOHSTHSMH: PaBeHCTBO (UIyp, paBHbIe (UIYPbl, PaBEHCTBO
TPeyro/bHUKOB, I1apal/e/lbHOCTh MPSIMbIX, NEPIeHAUKYJISIPHOCTD MPSMBIX, YIJIbl MeXAY NPSMbIMH,
NepreHuKYyJsp, HAKJIOHHasi, MPOeKLUsl.

B nioBceHeBHOM >XKU3HU U TIPU U3yU€HUM [IPYTUX MPEeIMEeTOB:

®  HCII0/1b30BaTh OTHOILIEHUS [IJIs1 pelleHUsa HpOCTEﬁMHX 3da44d4, BO3HUKAIOIIUX B peaﬂBHOﬁ
JKHU3HHU.

I/I3Mep8HI/IH N BbIUMCJ/I€eHUA

* BpINoMHATh U3MepeHWe [JIMH, PacCTOSHUM, BeJMUMH YIVIOB, C TOMOLIbI0 MHCTPYMEHTOB ISl
V3MepeHuil [I/IVH U yIJIOB;

® TmpuMeHsATb (OPMYJIBI TEepUMeTpa, IUIOWAAd W 00beMa, IUIOMaAd TOBEPXHOCTH OT/ebHBIX
MHOTOTPaHHUKOB MPU BbIUMC/IEHHUSIX, KOT/IA BCe JaHHbIe UMEIOTCS B YC/IOBUU;

* rpuMeHsATb TeopeMy [Iudaropa, 6a3oBble TPUTOHOMETPHUYECKHE COOTHOLIEHHUS /IS BBIYMCIEHUS
JJIVH, PACCTOSIHUM, I/IOLa/iel B IIPOCTEUIINX C/Tydasix.

B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ODYIUX IMMPEAMETOB:

® BBLIUMC/STH PACCTOSTHUSI Ha MECTHOCTU B CTAHJAPTHBIX CUTyalUsiX, TUIOLIAZAM B TPOCTEUIINX
C/lyJasix, IpUMeHsITh (OpMYJIbI B MPOCTENIIINX CUTYaL[UsIX B IOBCeHEBHOM KU3HU. ['eoMeTpuueckue
MOCTPOEeHUs

e l300paxkaTb TUIIOBBIE TJIOCKWE (GUIyphl W (UTYpbl B TIPOCTPAHCTBE OT PYKA M C TIOMOIIBIO

MHCTPYMEHTOB.



B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ODYIUX IMMPEAMETOB!

BBITIOJ/IHATH HPOCTEI\/‘ILHI/IE MOCTPOE€HMA Ha MEeCTHOCTH, HEO6XO,E[I/IMI::IE B peaanof/'I JKWU3HHU.

r eoMeTpruyecKue Hp906p830BaHI/IH

Ctpoutsb GuUrypy, CAMMETPUUHYIO JaHHOUW (PUT'ype OTHOCUTEeTbHO OCH Y TOUKH.

B nioBceHeBHOM >XKU3HU U TIPU U3yU€HUM [IPYTUX MPEeIMEeTOB:

pacrno3HaBaTh /IBW)KeHHe 00beKTOB B OKPY)KAIOII[eM MUDE;

pacrio3HaBaTh CUMMeTPUYHbIe (UTYPhl B OKpPY KaroIlleM MUpe.

BEKTOpr M KOOPAWHATHI Ha TIVIOCKOCTHU

OnepupoBatb Ha 0a30BOM ypOBHe TIOHSTUSMH BEKTOD, CyMMa BEKTOPOB, TIPOM3Be/leHHe BeKTOopa Ha

UHC/10, KOOPAWHATLI Ha IIJIOCKOCTH;

ornpenessaTb l'IpI/I6]'II/I)KEHHO KOOpAWHAThI TOUKM IIO0 €€ I/I306pa)KEHI/II-O Hd KOOp/:[HHaTHOﬁ

IIJIOCKOCTH

WCII0JIb30BaTh BEKTOPBI /ISl pellieHusl MPOCTeHIIMX 3a/au Ha OrpejerieHde CKOPOCTH

OTHOCHUTE/JIbHOI'O IBM)KEHMHS.

I/ICTOPI/IH MdTeMdTHUKH

OmnuckiBaTh OTAe/IbHbIE€ BbIAAOIIKWECA pe3yJ/ibTaThl, MMO/JIyUeHHbIE B X04€ PA3BUTHUA MdATEMATUKH KdK

HayKU;

3HaThb NpMMepbl MaTeMaTUUeCKUX OTKPBITMHA U MX aBTOPOB, B CBfI3U C OTEUECTBEHHOU U
BCEMHPHOM UCTOPUeN;

IMOHUMAThb POJIb MATEMATUKH B Pa3BUTUUN Poccun.

MeTo1bI MaTEMAaTHUKU

BbiOMpaTh MOAXOSIINN U3yUeHHbIH MeTO/, [/Isl pellieHUsT N3yUYeHHbBIX TUTIOB MaTeMaTHUeCKUX
3a/a4;
[IpuBOAUTL TIpUMepbl MaTeMaTHUYeCKUX 3aKOHOMEDHOCTeM B OKpY’Karollleil [1elCTBUTE/IbHOCTH U

npounsBegeHudax NCKYyCCTBaA.

BBIHyCKHI/IK MMOJIyUUT BO3MOXHOCTb HAYUYHTLCA B 7-9 knaccax AJ1d obecrieueHyss BO3MOXXHOCTH

YCIELTHOTO MPO/I0/DKeHNst 0Opa3oBaHus Ha 6a30BOM U YIy0/eHHOM YPOBHSAX DjIeMEHThI TEOPUH

MHOKEeCTB ¥ MaTeMaTHUUeCKOM JIOTUKHA

OneprpoBaTh NOHATUSIMU: OIpejie/ieHWe, TeopeMa, akCMOMa, MHOXXeCTBO, XapaKTepUCTUKHU
MHOJKeCTBa, 37IeMeHT MHO)KeCTBa, IyCToe, KOHeUHoe 1 OeCKOHeYHOe MHO’KeCTBO, TMO/IMHOKeCTBO,
NIPHUHA/I/IE)KHOCTD, BK/IIOUEHHe, PABEHCTBO MHOXKECTB;

n300pakaTh MHOXKECTBA M OTHOILEHWE MHOKeCTB C TIOMOILIbI0 KPYroB OJiiepa; OrpeesisTh
TIPUHA/JIEKHOCTh 3JIEMEHTa MHOXKeCTBY, OOBEAMHEHWI0 W TIepeceueHHI0 MHOXKeCTB; 3a/laBaTh
MHOXKECTBO C IIOMOILLbIO I[IePeUMC/IeHHs] SJ/IeMEeHTOB, CJIOBECHOIO OIMCaHus; OlepupoBaTh
TIOHSATUSIMU: BbICKa3blBaHUe, UCTUHHOCTb U JIOXKHOCTb BbICKa3bIBaHMs, OTPULIAHUE BbICKa3blBaHUM,

oriepaliii Ha[ BbICKA3bIBAHUAMU: U, UJIH, HE, YC/IOBHBI€ BbICKA3bIBAHUA (I/IMHJ'II/IKaI_II/II/I);



CTPOUTH BbICKA3bIBAHWA, OTPULIAHUA BBICKA3bIBAaHUMA.

B HOBCEAHEBHOﬁ JKU3HU U TIpU U3YyUEHWH ODYIUX MPpEeAMETOB!:

CTPOUTH LETIOYKHU YMO3aKH}OquHﬁ Ha OCHOB€ MCITI0J/Ib30BaHHWS IIpaBUJ/I JIOTUKH; HCII0/Ib30BATb
MHOXeCTBd, OIiepaliii C MHO>XeCTBaMH, HUX Fpa(i)I/I‘IECKOG npeacTraBjeHre /i OIIMCaHUS peadJIbHbIX

TIPOLIECCOB U SIBJIEHUM.

Yucma

OneprpoBaTh MOHATUSMU: MHOXXECTBO HaTypaJ/ibHbIX UMCeJ, MHOXXECTBO LIe/IbIX YMCeJl, MHOXEeCTBO
palMOHaNbHBIX YKCesl, UppaljMoHabHOe UKC/I0, KBa/[PaTHBIN KOpeHb, MHOXXECTBO JeMCTBUTETbHBIX
yuces, TeoMeTpuyeckass MHTeprpeTalusi HaTypa/bHbIX, Lie/bIX, PALMOHAIbHBIX, AeUCTBUTEIbHBIX
yucersn;

TIOHUMAaTb U 0OBSICHSATH CMbIC/T TIO3UI[MOHHOM 3aITUCH HAaTYPaJbHOTO UKCIIa;

BBITIOJTHSITh BBIUMCJ/IEHUS], B TOM YKCJIe C UCTI0/Ib30BaHUEM MPUEMOB pPallMOHaIbHbBIX BbIUUC/IEHU;
BBITIOJIHATh OKPYIJVIEHWEe paldOHa/bHBIX YMCeJ C 3a/laHHOM TOUHOCTBIO; CPaBHUBATh
paljMoHa/ibHbIe Y UppalMOHa/bHble UHCIIa;

NIpe/JICTaB/IsITh pal[MOHa/JIbHOE YWCJI0 B BUJE [eCATUUHOW [poOU yIopsiiourBaTh

YKC/Ia, 3aITMCaHHbIe B BU/le OOBLIKHOBEHHOM U ZIeCATUYHOM Apobu;

Haxozute HO/Zl 1 HOK umcen v uCrionb30BaTh MX TIPU PeLlieHrH 3a/ay.

B HOBCEAHEBHOﬁ JKU3HU U TIpU U3YyUEHWH ODYIUX MPpEeAMETOB!:

TIPUMEHSITh TIpaBU/Ia MPUOJIM)KEHHBIX BBIUMCIEHUM MDY pelleHnH TPaKTUYeCKHX 3a/jau U pelieHud
3ajjau Ipyrux yueOHBIX MpeMeTOB;

BBINOJ/IHATh CpPaBHEHHE Pe3y/IbTaTOB BbIUMC/IEHUN TPU pellleHWH NMpakTUYeCKUX 3ajady, B TOM 4YuCIe
TIPUO/IVDKEHHBIX BBIUMCIEHHUM;

COCTaB/ISITh M OL€HUBAaTh UYMCJ/IOBble BbIpaXKEHUs MPU pelleHWH NpakTUYecKux 3ajad M 3ajad M3
JpYTUX yueOHbIX TIPeIMeTOB;

3aMuCbiBaTh M OKPYIVIITH UMC/IOBble 3HAUeHUs] peasbHbIX BeJMYMH C MCIO/b30BaHWEM pa3HbIX

CHUCTEM U3MEpEeHUA.

ToxxgecTBeHHbIe TIPe0Opa30BaHMs

OnepupoBaTh MOHATUSIMU CTETIEHU C HAaTYPaJIbHBIM TI0Ka3aTesieM, CTEeTIeHH C 1Ie/TbIM OTPUI[aTe/TbHBIM
TOKa3aTesieM;

BBITIOJTHATE TIPe00pa30BaHus 11e/IbIX BhIPayKEHUM: eMCTBUS C OJ[HOU/IeHaMU (C/I0’KeHHe, BEIUMTaHKe,
YMHO)XKEHUE), JelCTBUSI C MHOTOU/IeHaMU (C/I0)KeHre, BbIUMTaHUe, YMHOXKEHHE);

BBITOJTHSATh Pa3/ioykeHre MHOTOWIEHOB Ha MHOXXUTEA OJHUM W3 CITIOCOOOB: BhIHECEHME 3a CKOOKY,
IPYNNUPOBKA, MCIO0J/Ib30BaHWEe (OPMY/ COKPAI[eHHOTO YMHOXKEHHSI; BBIJIeISITh KBaJpaT CYMMbI U
Pa3HOCTH O/IHOYU/IEHOB; pacK/aibIBaTh HA MHOXKUTE/TM KBaZIpaTHBINA TPeXu/ieH;

BBITIOJTHATE TMPe00pa30BaHUsl BLIPAKEHHWH, COJEP)KAIl[UX CTENeHW C IIeJIbIMA  OTPHI[AaTe/TbHBIMU

MOKa3aTeyisIMH, IepexoAuTb OT 3dllMCHU B BHE CTEIIeHU C LeJIbIM OTPpHIaTe/IbHbIM I10Kd3adTe/IeEM K



3amnucy B BUJie Apoou;

BBITIO/THATH TIpeoOpa3oBaHust APOOHO-PALIMOHATBHBIX BBIDAKEHUH: COKpalljeHre 1pobet, nprBe/ieHe
airebpanyecknx  gpobeld K  00ljeMy 3HaMeHaTeNo, CJOXKeHWe, YMHOXeHHe, Je/ieHHe
anrebpanyecknx apobeli, Bo3BesieHWe anrebpanueckod [poOW B HATypalbHYI0 U  LEYIO
OTpHLIATE/ILHYIO CTeTIeHb;

BBITIOJTHATE MPpeoOpa30BaHus BbIPAXKEHUH, COZiepKall[uX KBajipaTHbIe KOPHHU;

BBIJIEJIITh KBaZIpaT CYMMBbI W/TM Pa3HOCTH JBYWIEHA B BHIDAXKEHUSIX, COJIEPXKAIlIUX KBaIpaTHbIe
KOPHH;

BBITIOJ/IHATDb Hp606p330BaHI/IH Bpra)KEHHﬁ, coJepXKalux MoayJib.

B HOBCEAHEBHOﬁ JKW3HU U TIpU U3YyUE€HHH ODYIUX MpeaMeETOB:

BBITIOJIHATL TIpeo0pa3oBaHUsl W JEWCTBUS C UWC/IaMW, 3allMCaHHBIMA B CTaHAAPTHOM BUJE;
BBITOJIHAATE TIpeoOpa3oBaHus aireOpavyecKUX BbIDa)KeHUM TPU pelleHrd 3ajiau Apyrux ydeOHbIX

rpeMeTOB.

YpaBHeHus1 1 HepaBeHCTBa

OmnepupoBaTh MOHATUSIMU: ypaBHEHHE, HePABEHCTBO, KOPEHb YPaBHEHWs, PellleHWe HepaBeHCTBa,
PaBHOCH/IbHBIE ypaBHeHUs, 00/1aCcTh OTMpejie/ieHus ypaBHeHHs (HepaBeHCTBA, CUCTEMbl ypaBHEHHI
WA HEPaBEeHCTB);

pelliaTh JMHelHbIe YpaBHEHUsI U YpaBHEHUs, CBOJUMbIE K JTUHEHHBIM C TIOMOII[bI0 TOX/I€CTBEHHBIX
ripeoOpa3oBaHui;

pelliaTh KBaJlpaTHbIe ypaBHEHWS] W YpaBHEHHWsl, CBOJUMble K KBaJpaTHbIM C IIOMOIIIbIO
TOXK/IECTBEHHBIX TIPe00pa30BaHMIA;

pelaTh ApoOHO-TMHEHHbIE YPaBHEHUS;

pelaTh MPOCTeHIle UppalMOHa/IbHbIE YDaBHEHUS BU/IQ;

pelliaTh ypaBHEHUsS BU/a;

pellaTh ypaBHeHUsI CIOCOOOM Pa3/IoyKeHUs] Ha MHOXKUTE/N U 3aMeHbI TTepeMeHHOMH;

MCIO/Ib30BaTh METO/] UHTEPBAJIOB [I/Isl PEIIeHHs 1[e/IbIX U POOHO-pallMOHAIbHBIX HEPABEHCTB;
pelaTh JMHEHHbIe YDAaBHEHUSI U HEPABEHCTBA C TlapaMeTpaMu;

pelliaTh HEeC/IO)KHbIe KBaJIpaTHbIE YPAaBHEHMUSI C TapaMeTPOM;

pellaTh HeC/I0XKHbIE CUCTEMbI JIMHEMHBIX YPaBHEHUH C ITapaMeTpamu;

peniatb HeC/I0OKHbI€ YpaBHEHUSA B Li€JIbIX UMC/IdX.

B nioBceHeBHO >XKU3HU U TIPU U3YyUEHUU [IPYTUX NPeIMETOB:

COCTaB/IsITh WM pellaTh /WHEHble U KBaJlpaTHble ypaBHEHHs, ypaBHEHUS, K HUM CBOJSLIUECS,
CHCTEeMBI JTMHEMHBIX ypaBHEHUH, HepaBeHCTB PY pellleHnH 3a/jau ApYrUx yueOHbIX MpeMeTOB;

BBITIOJIHATE OLIEHKY TPaBAOMNOA0OMsI pe3y/bTaToB, MOAyYaeMbIX IIPU peILIeHUuH JIMHeHHBIX U
KBa/IpaTHbIX YPaBHEHUM Y CHCTEM JIMHEWHBbIX YPaBHEHWM U HePaBeHCTB IIPU peLleHUH 3a/iau Jpyrux

yueOHBIX MpeIMeTOB;



® BpIOMpaTh COOTBETCTBYIOIIME YpaBHEHWs, HEPAaBEHCTBA W/IM WX CUCTEMbI [Jii COCTaBJIEHUS
MareMaTh4YeCKOoW MOZie/i 3a/laHHON peaslbHOW CUTYyal[My WU NPUK/IaIHOM 3a/laul;
® yMeTb WHTEPHPETUPOBaTh IOJyYEHHbI TIPU pelIeHWd YpaBHEHWs, HepaBeHCTBAa WU CUCTEMbI

pe3yJIbTaT B KOHTEKCTe 3a/JaHHOW pealbHOU CUTyalluy WU NPUK/IaJHOM 3aauul.

DYHKLUU

¢ OnepupoBarh MOHATUAMU: (DYHKIMOHA/IbHAs 3aBUCUMOCTb, (YHKLMS, TPapUK (QYHKLUH, CIIOCOOBI
3afaHusl (DYHKIWM, apTyMeHT W 3HaueHue (YHKLMH, 00/1acTh OTpe/ie/ieH|s U MHOYKeCTBO 3HaueHUH
¢byHKUMY, Hynd GYHKUMM, TPOMEXKYTKHM  3HAKOMOCTOSHCTBA, MOHOTOHHOCTb  (DYHKIMY,
YeTHOCTh/HEUeTHOCTb (DYHKIUH;

® cTpouTh TpadvKu JIMHEHHOU, KBaZpaTUUHOM (YHKI[MH, 0O6paTHOM TMPOIOPLHMOHATLHOCTH, QPYHKIUN
BUJA: ,, , ;

® Ha MpUMepe KBaJpaTUYHOM (YHKIMH, MCII0/IH30BaTh Mpeobpa3oBaHust rpaduka GyHKmy y=£{(x) ass
nocTpoeHust rpaMKoB QyHKLMI ;

® COCTaB/SITH YpaBHeHUs] TIPSIMOM T0 3aJaHHBIM YCJIOBUSIM: TIPOXOJsilell uepe3 [Be TOUYKH C
33/laHHbIMKA KOOpJMHATaMH, MPOXO/slleil uepe3 JaHHYIO TOUKY U Tapasiie/lbHOW JaHHOMN MpsiMOi;
MCCieloBaTh (PYHKLMIO 110 ee TpaduKy;

® HaxOAUTb MHOXKECTBO 3HAUeHWH, Hy/Nd, TIPOMEXYTKA 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH
KBaZIpaTUYHOU (PyHKIIWH;

® OmnepupoBaTh MOHATUSMU: TIOC/TIE0BAaTebHOCTb, apudMeThyeckasl IMPOTPeccHs, TeoMeTphuecKas
TIporpeccusi;

® pelarh 3a/layi Ha apUPMeTHUYeCKYI0 U reOMeTPUUeCKyH0 TPOrpecCHio.

B HOBCE,E[HEBHOﬁ JKW3HU U TIpU U3yUE€HHH ODYIUX MpeagMeTOB:

®* WUIIOCTPUPOBAaTh C TIOMOIIbIO Tpaduka peanbHYH 3aBUCMMOCTb WM TIPOLeCC TI0 HUX
XapaKTepUCTUKAM;

®  HCII0/Tb30BaTh CBOMCTBA U TpadyK KBaZpaTUUHOW (DYHKIMU TIPU pPellieHnH 3a/jau U3 JPYTUX y4eOHbIX
Tipe/IMeTOB.

TekcToBbIe 3a1da4uu

e PemaTh MPOCThIE U CIOXKHBIE 33/]aUd Pa3HBIX TUIIOB, a TAKXKE 3aflauMl MMOBBIIIEHHOW TPY/IHOCTH;
WCMO/b30BaTh pa3Hble KpaTKHe 3alMCH KaK MOZEIN TeKCTOB CJIOXKHBIX 3a/au /il TIOCTPOEHUS
TIOMCKOBOM CXeMbI U pellieHus 3a/jay;

® pa3MuaTh MoOjieflb TeKCTa W MOJeNb pellleHHs 3a/jaud, KOHCTPYMpPOBaTh K OJHON MOZeIH
pereHus HeCJIOXKHOM 3alauM Pa3Hble MOZe/ T TeKCTa 3aJjaui;

® 3HaTb M TIPUMEHSTh 00a crocoba TMOMCKA pelneHus 3a7au (OT TpeOOBaHUS K YCIOBUIO U OT
yCJI0BUs K TpeOOBaHUIO);

® MOJenMpOoBaTh PacCy KJeHUs MPU MOMCKe pellleHus 3a7jau C TIOMOIIIbIO rpad-CXeMbl;



®  BbIZIEJISITh 3TAlbl PEIIeHUs 3a/1aUM U COZIep>KaHHe KaXK/oTo JTarla;

® yMeTb BbIOMpAThb ONTHUMAa/bHBIA METOJ, peIleHUs 3aJaud U O0CO3HaBaTh BBIOOP MeTO/a,
paccMaTpUBaTh Pa3/IMUHbIe METO/Ibl, HAXOUTh Pa3HbIe PEILeHHs 3a/jaui, eC/TU BO3MOXKHO;

®  aHANM3MPOBATh 3aTPYJHEHUs IPU PeIlleHUH 3a/1ay;

®  BBINOJHATL pa3/IMuHble TTpeobpa30BaHuUs TIPe/JIOKEHHOH 3a/jaur, KOHCTPYHUPOBATh HOBBIE 3a/jaui
13 JIaHHOM, B TOM UHCJie 0OpaTHbIE,;

®  YHTEpNPeTHUPOBATh BBIUMC/IUTEIbHBIE Pe3yJ/bTaThl B 3a/laue, UCC/IeA0BaTh TOTyUYeHHOe pellleHHe
3ajaum;

® QHA/M3WPOBATh BCEBO3MOXKHBIE CHUTyallud B3aUMHOTO paClONIOKEHUSI [IBYyX OOBEKTOB U
M3MEeHEeHHe UX XapaKTePUCTHK TIPU COBMECTHOM JIBI)KEHHH (CKOPOCTb, BPEMSI, paCCTOSIHUE) TPH
peIlleHUM 3a/lau Ha JIBIDKEHWE /IByX OOBLEKTOB KAaK B OJIHOM, TaK U B TPOTHUBOIIOJIOXHBIX
HarpaBJ/IeHHUsIX;

® HCCe0BaTh BCEBO3MOXKHbIE CHUTyal[dM TPU peIIeHWM 3a/ad Ha /IBWKEHWe TI0 peke,
paccMaTpUBaTh Pa3Hble CUCTEMBI OTCUETA;

® pelath pa3HOOOpa3sHbIe 3a/laUl «Ha YaCTh»,

e Dpeiiath ¥ OOOCHOBBIBaTH CBOE€ pellleHWe 3ajau (BbIJE/ATh MaTeMaTHUYeCKyH OCHOBY) Ha
HaXO>K/JeHWe YaCTH YMC/la U YKC/IA TI0 er0 YaCTH Ha OCHOBE KOHKPETHOTO CMbIC/Ia Ipoou;

® 0CO3HaBaTh U OOBSACHATH UAEHTUUHOCTD 3a/]aU Pa3HbIX THUIIOB, CBS3bIBAIOIINX TPU BEJIMUMHBI (Ha
paboTy, Ha TOKYTKH, Ha [BW)KEHWE), BbIAEIATb 3TH BEJIMUMHBI M OTHOIIEHHWS MEXAY HUMHU,
NPUMEHSITh MX TIPU pelIeHrH 3a/lady, KOHCTPYMPOBaTb COOCTBEHHbIE 3a/jau yKa3aHHBIX THIIOB;
B/Ia/IeTh OCHOBHBIMM METO/IaMU peIlleHHsl 3aZilau Ha CMECH, CIUIaBbl, KOHIIEHTpALlUH; pelllaTh
3a/laud Ha TMPOLIEHTHI, B TOM UKCJ/Ie, CJIOXKHbIE TPOLEHTbI C 000CHOBAHUEM, MCITO/Ib3ysl pa3HbIe
CII0COOBL;

® pellaTh JIOTUYECKHE 33[jaud Pa3HbIMU CIOCO0AMH, B TOM 4HMC/ie, C JBYyMs OJIOKaMH U C TpeMsi
0/10KaMH IAHHBIX C TIOMOII[LIO TaOIHL;

® pemiath 3a7laud MO0 KOMOWHATOpHMKE ¥ TEOPUM BEPOSITHOCTEM Ha OCHOBE WCII0/Ib30BaHMUS
W3yUYeHHBIX METO/IOB 1 0O0OCHOBBIBATh PEIIEHHE;

®  pelllaTh HEC/IOXKHBIE 33/JaUM [0 MATEMATUUECKOW CTaTHCTHUKE;

® OBJ3/IeTh OCHOBHBIMH  METOJJAMM  DeIlleHUs  CHOKEeTHBIX  3ajau:  apudMeTHUeCKUH,
anrebpanueckuii, iepebop BapHaHTOB, TEOMETPUUECKUH, rpaduuecKuii, IPUMEHSTh UX B HOBBIX
TI0 CPABHEHUIO C U3YUEeHHBIMUA CUTYaI[UsIX.

B noBcejHeBHOM KU3HU U NIPY U3yUeHUU JPYTUX NIPeMeTOB:

®  BbI/IeJISITh [IPH PeLleHuH 3a/lay XapaKTepUCTUKY paccMaTpuBaeMoM B 3aflaue CUTyalliu, OT/IMYHbIe OT
peanbHBIX (Te, OT KOTOPBIX abCTParMpoBaivch), KOHCTPYUPOBaTh HOBBbIE CHUTYaLUM C YYeTOM 3THX
XapaKTepUCTUK, B YaCTHOCTH, NPY pelleHrMy 3a/lad Ha KOHL|eHTpalMM, YUYUTbIBaThb IJIOTHOCTH

BelleCTBa,



peniaTb U KOHCTPYUPOBATH 3d/jda4X Ha OCHOBE DPACCMOTPEHHSA De€a/IbHBIX CI/ITyaL[I/II\/’I, B KOTODBIX HeE
Tp66yETCH TOYHBIA BLIUMC/IUTEIbLHBINA pe3y/bTaT;

pellaTh 3a/lauy Ha JBW)KEHHe T10 peKe, pacCMaTpHBasi pa3Hble CCTEeMbI OTCYeTa.

CraTucTHKa U Teopusd BepOHTHOCTeﬁ

OnepupoBaTh TOHATUSAMHU: CTOJI0UaThle W KPYTOBbIe [JUarpaMMbl, TaOMWIbl [JaHHBIX, CpefHee
apudMeTHUUeCKoe, MeJuaHa, HauOOsbillee W HavMeHbIllee 3HaueHUs BBIOODKH, pa3Max BBIOODKH,
JTUCTIePCHs Y CTaHJJapTHOE OTK/IOHeHHe, C/lyuaiiHasi U3MeHUMBOCTb;

13BJIeKaTh WH(MOPMALIHIO, TIPe/ICTaB/IeHHYI0 B Tab/uIjaX, Ha AUarpaMMax, rpadukax;

COCTaBJISATh TaOJIHL[bl, CTPOUTH [UarpaMMbI M TPaMIKK Ha OCHOBE JIAHHBIX;

OT1epupOBaTh MOHATHSIMU: (DaKTOpUAJI UMCa, IepecTaHOBKY 1 COUeTaHUsl, TpeyroabHUK Ilackarns;
TIPUMEHSITH TTPABUJIO TIPOU3BE/IEHUS TIPH PEIlIeHUH KOMOMHATOPHBIX 3a/iau;

OMepUpPOBaTh TOHATUSIMM: CIyYaMHBIA OMbIT, CIy4YalHbIM BLIOOP, WCIBbITaHWe, 3J/IeMEHTapHOe
ClydaiiHoe coObiTHe (MCXO[]), K/lacCUYecKoe Oripejie/ieHHe BepOSITHOCTH CJIyuyallHOTO COOBITHS,
oriepalyy Hajl CTyYalHbIMUA COOBITHUSIMU;

TMpe/ICTaB/ISTh UH(POPMALIUIO C TIOMOII[bI0 KPYToB Jiinepa;

pelllaTh 3a/laud Ha BBIUMC/IEHHWE BEPOSITHOCTH C TIOJCYETOM KOJMUeCTBA BAapUAHTOB C TOMOIIBIO

KOMOWHATOPUKH.

B noBceZiHeBHOM )KU3HU Y NIPY U3YUYE€HUH IPYTUX NPeIMeTOB:

W3BJIeKaTh, UHTEPIIPETUPOBATh U Mpeodpa30oBbIBaTh MH(POPMALIMIO, TIPeJCTaB/IeHHYI0 B Tab/UIax, Ha
Juarpammax, rpadukax, OTpakarolyl0 CBONCTBA U XapaKTePUCTUKU peayibHbIX TIPOLECCOB U
SIBJICHUM;

OrpefiesisiTh CTaTUCTUUECKHEe XapaKTepHUCTHKH BBIOOPOK 10 TabiMilaM, Auarpammam, Tpadukam,
BBITIO/THSTh CPaBHEHWE B 3aBUCUMOCTHU OT 1[e/T1 pellieHus 3a/lauu;

OL|eHMBaTh BEPOSITHOCTh PeaslbHbIX COOBITHIA U SIBJIEHHH.

I'eomeTpuueckue GuUrypbi

OmnepupoBaTh MOHATUSIMU FeOMeTPUUeCKUX (UTYP;

W3BJIeKaTb, WHTEPIIPeTUPOBaTh M TpeoOpa3oBbiBaTh MH(POPMALMIO O TeoMeTpHUuUecKuXx ¢Gurypax,
TNpe/ICTaB/IeHHYO0 Ha UepTekax;

TIPUMEHSITb reoMeTpuueckue (PakThl fjisl pellieHus 3a/jad, B TOM UKCJIe, TPe/Noiararoiinx HeCKOIbKO
II1aroB peleHws;

¢bopMynvMpoBaTh B TIPOCTEMILMX Cyuyasix CBOMCTBA W TpU3HaKu (uUryp;

JTOKa3bIBaTh T€OMETPHUYECKUEe YTBEPKIEeHNS;

B/Ia/leTh CTaH/apTHOW KiiaccuurKaruen niaockux ¢Guryp (TpeyroibHUKOB U UeThIPeXYTO/IbHUKOB).

B HOBCEAHEBHOﬁ JKWU3HU U TIpU U3YyUEHWN ODYIUX MPpEeAMETOB!:

WCII0JIb30BaTh CBOWCTBA reomMeTpuueckux (Uryp s pellieHusi 3ajlau MPaKTUYecKoro XapakTepa U

3ajau U3 CMEeXXHbIX JUCLUTUIMH.



OTHOIIeHUSA

OnepypoBaTh TMOHATHSIMH: PaBEHCTBO (Uryp, paBHble (UIYpbl, PaBEHCTBO TPeyrOJbHUKOB,
rapasile/IbHOCTb MPSIMBIX, NepreH/ANKY/ISPHOCTb MPSMBIX, YIVIbI MeX/y MPSIMbIMH, NepleHuKY/Isp,
HaKJIOHHasl, TIPOeKLusl, TToZ00ue Guryp, mogobHbie GUrypsl, TOZOOHBIE TPEYTOTHHUKY;

NpUMeHATb TeopeMy @ajileca M TeopeMy O MpOMOPLIMOHAJBHBIX OTpe3Kax IpPH peLleHUM 3a7auy;

XdPaKTe€pPHU30BATh B3dMMMHO€ PACIIO/IO>KEHHE HpHMOﬁ N OKPY’>XHOCTH, ABYX Opr)KHOCTEﬁ.

B nioBceHeBHO >KU3HU U TPU U3YyUEHUU [IPYTUX NPEeIMEeTOB:

HCII0/1Ib30BATh OTHOIIIEHUWA [JId PelIeHKA 3a/ld4, BO3SHUKAIOIUX B peam;Hoﬁ JKU3HH.

I/IBMEPEHI/IH M BBIUMCJ/IEHUA

OnepupoBaTh Ipe/CTaB/IeHUsIMU O JJIMHe, T/I0IIa/ [, 00beMe Kak BeinurHaMU. [IpuMeHsITb TeopeMy
[Mudaropa, dopmynsl nnomasy, obbeMa MpyU pellleHMH MHOTOLIArOBBIX 33/jau, B KOTOPHIX HE BCe
JlAHHBIE TIPeJICTaB/IeHbI SIBHO, a TPeOYIOT BBIUMC/IEHHH, OMepupoBaTh Oojiee MIHMPOKUM KOJMUYECTBOM
(dbopMyJ1 AJIMHBI, TIIOIa/Id, 00beMa, BEIUMC/ISITh XapaKTePUCTUKA KOMOWHALMI Guryp (OKpy>KHOCTeH
Y MHOTOYT'OJIbHMKOB) BBIYMC/ISITh PACCTOSIHUSL MeXJYy (UrypaMu, MPUMEHSITh TPUTOHOMEeTpUUecKre
dopMysibl 4711 BBIUMCIEHWA B 0ojiee C/IOKHBIX C/IydasiX, TPOBOJWTH BBIUMC/IEHHS Ha OCHOBE

PaBHOBE/IMKOCTHU Y PABHOCOCTAB/IEHHOCTH,

MpOBOAUWTH MPOCThIE BEIYMC/IEHHUA Ha 00BeMHBIX Tes1ax,;

(opMyTpOBaTh 33/jauM Ha BBIUKC/IEHNE JITWH, TI0Ia/iel 1 00beMOB U peliaTh UX.

B HOBCE,Z[HEBHOI\/’I JKU3HU U TIpU U3YyUEHNU NDYIUX IMMPDEIMETOB!

MpOBOAWTH BbIYMC/I€EHUA HAa MEeCTHOCTH;
MPpUMEHSATDb d)OpMYJILI MprU BBIUMUC/IIEHHUAX B CMEXHBIX y‘-Ie6HLIX rnpeamMeTax, B 0pr>KaI-0H.[e17I

IAEIt/iCTBI/ITEJIbHOCTI/I.

I'eomeTpuyeckre NOCTPOEHUS

N306pakaTh reoMeTpuyeckre (UIrypbl 1O TEKCTOBOMY W CHMBOJILHOMY OIHMCaHWIO; CBOOOJHO
OIepyUpoBaTh 4YepTe)KHbIMM WHCTPYMEHTaMH B HECTO0XKHBIX C/Iy4YasiX, BBIIIOJHATh I1OCTPOEHUs
TPeYyroJIbHUKOB, NPUMEHSITh OT/e/IbHble MeTO/bl MOCTPOEHUN LIMPKYJeM U JIMHEHKOW U MPOBOAUTH
MpOCTeMILIre UCC/IeJ0BaHNs YMC/Ia PelleHul;

n300pakaTh TUTIOBbIE TUIOCKHe (PUTyphl U 0ObeMHbIe Tesla C TIOMOLbI0 TIPOCTENIINX KOMITbIOTePHBIX

HWHCTPYMEHTOB.

B noBceiHeBHOM KU3HU U NIPY U3yUeHUU JPYTUX NIPeMeTOB:

BBITIOJ/IHATD HPOCTEI‘/JILHI/IE IMMOCTPOEHUS Ha MECTHOCTH, HGO6XO,[[I/IMBI€ B peaanoﬁ JKHU3HU,

OL|eHMBaTh Pa3Mepbl peasbHBIX 00BEKTOB OKPY’KaroOIlero MUpa.

[Tpeo6Gpa3oBanus

OmnepupoBaTth TMOHATHEM [BWKEHHUS W MpeobOpa3oBaHUs MOA00Hs, BIa/|eTh NpHeMaMHu TTOCTPOeHUs
buryp c ucrosib30BaHUEM [IBWKeHUN U MpeoOpa3oBaHUiA TIOA00Us, MPUMEHSTh M0JTyueHHbIe 3HaHUs

Y OIIBIT [IOCTPOEHUI B CM@XXHBIX NpeiMeTax U B peaslbHbIX CUTYaL[UsIX OKPY’Karolllero Mupa;



® CTpouTh PUrypy, MOAOOHYIO JaHHOM, MO/Ib30BaThCsl CBOMCTBaMU MOZA00US Jjisi 000CHOBAHMST CBOWCTB
uryp;
® [PUMEHSTh CBOWCTBA [BM>KEHUH [I7IsI IPOBeZIeHHs TIPOCTeHINX 000CHOBaHU CBOWUCTB (UTYP.

B noBceZiHeBHOM )KU3HU Y NIPY U3YUYeHUH IPYTUX NPeIMeTOB:

® TIpUMEHSATb CBOMCTBA ABW>KEHUI U TIPUMEHSITh MOZI00Ke /1/1s1 TIOCTPOEHHH 1 BHIUMC/IEHNH. BeKTophI 1
KOOpP/IMHATHI Ha TIJIOCKOCTH

¢ OrnepupoBaTh MOHSATUSIMU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, TMPOW3Be/eHHEe BEKTOpa Ha UMCIIO,
yroj MeXAy BeKTOpaMH, CKajisipHOe TIpOM3Be/leHHe BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH,
KOOD/IMHATHI BEKTOPA;

®  BBINOJHATL /IeHCTBUS HaJl BEKTOpaMH (C/IOKeHHWe, BbIUMTAaHWe, YMHOXKEHHUEe Ha YHCJI0), BBIUHCIISATh
CKassipHOe TIPOM3Be/leHue, OTpe/iesisiTh B MPOCTENIIINX CTyuasix yrojl MeXKAy BeKTOpaMH, BBITTOTHSTh
pa3fnokeHWe BeKTOpa Ha COCTaBJISIOLMe, TIPUMEHSTh ToyueHHbIe 3HaHUSI B (DM3UKe, MO0/Tb30BaThCs
dbopmysiol BBHIUMCIEHUS] PACCTOSIHUSI MeXK/Iy TOUKaMH T0 M3BeCTHbIM KOOpJWHAaTaM, MCII0Jh30BaTh

ypaBHeHuUs1 (pUTyp A/1s1 pellieHus 3a/1ay;

® [IpUMEHSITb BEKTOPbl M KOOPJMHATHI [/l pelleHus] TeOMeTpUYeCKUX 3a/lay Ha BbIUMC/IEHWe [JIVH,
yTJIOB.

B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ODYIUX IMMPEAMETOB:

®  1CI10/1b30BaTh [OHATHUS BEKTOPOB U KOOPAMHAT Ji/1s1 pellieHus 3a/au o (r3vKe, reorpaduu U Jpyrum
yueOHBIM TTpeJMeTaM.

I/ICTOPI/ISI MdTeMdTHUKH

e XapakTepu3oBaThb BKJ/a[] BbIJAIONIMXCSI MaTEeMaTHMKOB B pa3BUTHE MAaT€MAaTUKU W WHBIX HayUHBIX
obOsacrets;
® [IOHMMAaTh POJIb MAaTEMaTHKH B pa3BUTHH Poccuu.

MeTo/ibl MaTeMaTHUKH

* crosnb3ys u3ydeHHbIe MeTO/IbI, IIPOBOAWTH J0KAa3aTe/bCTBO, BBIIIOJHSATh OITPOBEPIKEeHHE,;

*  BBIOMpPATh U3yUeHHbIE METO/IbI U UX KOMOWHAIIUY [IJIs pEeLleHHs MaTeMaTUYeCKHX 3aziay;

® CTO/Mb30BaTh MaTeMaTHUecKWe 3HaHWs [Jii OIUCAHWS 3aKOHOMEepHOCTeH B  OKpYy»Karolei
JeWCTBUTEILHOCTU U TIPOU3BE/IEHUSIX NCKYCCTBa;

® TIPUMEHSTh NPOCTEHIIIe MPOrpaMMHbIe CPeJICTBA M 37IeKTPOHHO-KOMMYHHKAL[IOHHBIE CHCTEMBI ITPU
pelIeHr MaTeMaTHIYeCKuX 3a/iad.

BBIMyCKHUK MOJ/TyYUT BO3MOKHOCTb HAYUUTHCS B 7-9 Kjaccax /ijisi YCIELTHOTO MPO/I0/DKEeHHS

obpa3oBaHus Ha yry1yb/eHHOM ypOBHe

DJleMeHThbl TEOPUM MHOXKECTB ¥ MaTeMaTHYeCKOH JIOTHKH

e (CBo0OZHO OMepUpOBaThb TOHSATHSMH: MHOXKECTBO, XapaKTePUCTHKM MHOKECTBA, 37€MeHT
MHOXXECTBa, IyCTOe, KOHEUHOe M 0eCKOHeYHOe MHOKEeCTBO, TOJMHOXKECTBO, TPHUHA/IEKHOCTB,

BK/IOY€HHWE, PABEHCTBO MHO>XECTB, CII0CO0BI 3ddHNEe MHOXXECTBd; 3d/ldBaTb MHO>X€CTBAa Pd3HBIMHU



criocobamu;

TIPOBEPSITh BBIOJHEHVE XapaKTePUCTUUYECKOT0 CBOKMCTBAa MHOKECTBa;

CBOOO/IHO OTEepUpPOBATh TOHSATHSMH: BbICKa3blBaHWE, WCTHHHOCTb U JIO)KHOCTb BbICKA3bIBaHUS,
CJIO)KHble U TIPOCThble BbICKA3blBaHUS, OTpULIAHME BBbICKA3bIBAHUW; WCTUHHOCTb M JIOXKHOCTb
YTBEPXKJEHU M €ro OTpULaHMWs, ONepalud HaJ BbICKAa3blBaHWSAMM: M, WIH, He; YCIOBHbIE
BbICKa3bIBaHUs (UMIIMKALN);

CTPOUTE BBICKA3bIBAHKA C MCII0/Ib30BAdHHMEM 3dKOHOB aJ'Il"E6pI)I BBICKa3bIBaHUM.

B noBceZiHeBHOM )KM3HU U NIPY U3yUeHWUH JPYTUX NpeJiIMeTOB:

CTPOUTHL PACCYXAEHWA Ha OCHOBE MCITI0/Ib30BaHUA MMPABUJI JIOTUKH;
HCII0/Ib30BATH MHOXKECTBd, OIllepaljiki C MHOXeCTBAMH, HX Fpa(fl)I/I‘-IECKOE rnpeacTraB/jieHe [Jisd

OIMMCaHUA pea/IbHBIX IMMPOLIECCOB U HBJIEHI/Iﬁ, IpU peleHrnun 3aiad Jpyrux yq66HbIX npeamMeToB.

Yucia

CB060/IHO OTIEpUPOBATh MOHATUSIMH: HaTypa/lbHOe YKC/I0, MHOYKeCTBO HaTypasbHbIX UKCes, 1ie/loe
YKC/I0, MHOXKECTBO 1Ie/TbIX uKces, 0OObIKHOBEHHast Jpo0b, AecsiTUUHas po0b, CMeIaHHOe YHCIIO,
paLMOHa/IbHOe YMC/I0, MHOXKeCTBO PaL[MOHAa/IbHBIX UKCesl, UDPaLiMOHa/IbHOE UKCJI0, KOPeHb CTereHu
T, ZeNCTBUTEeIbHOEe UMC/I0, MHOXKeCTBO AEeMCTBUTEbHBIX UMCes, reoMeTphuecKass MHTepIipeTalus
HaTypaJbHbIX, L|e/bIX, PALMOHA/IbHBIX, AeiCTBUTETbHBIX UHCET;

MOHUMAaTh U OOBSICHSATH Pa3HUIY MEXKY TTO3ULIMOHHOW 1 HETTO3UIIMOHHON CUCTeMaMH 3aITUCH
yucer;

repeBOAUTh UMC/Ia W3 OJHOW CUCTeMbI 3alucU (CUCTeMbl CUMC/IeHUs) B APYTYHO; [0OKa3biBaTh U
WCTIO/Tb30BaTh TIPHU3HAKK JIeJTMMOCTA Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMbI ¥ TIpOU3Be/IeHUs UnCesT TIpU
BBITIOJITHEHUH BBIUMC/IEHUH Y PeLleHUH 3a7ay;

BBITIOJIHATh OKDYIJIEeHWe palMOHalbHbIX W HWPPALMOHAIBHBIX UHWCeT C 3aJaHHOW TOUYHOCTBIO;
CpaBHUBATH [IeHCTBUTE/IbHBIE UMC/IAa PA3HBIMU CTIOCOOAMU;

yIOpSJOYMBATh YKCJ/IA, 3allMCaHHble B BHe OObIKHOBEHHOW W [IeCSTUUHOW [po0u, uucia,
3aIMMCcaHHbIe C UCITO/Ib30BaHUeM apr()MeTHUeCKOTO KBaIpaTHOTO KOPHS, KOpPHel cTereHu OoJibIie 2;
Haxoauth HOJ/T m HOK umcen pasHbIMH criocobamMM W WCIOb30BaTh UX TIPU PEIIeHUM 3a/iau;
BBITIOJTHSITh BBHIYMC/IEHUS U TPeo0pa30BaHUsl BhIpAKEHUM, COZiepyKalllix [eNCTBUTe/TbHbIe UMC/Ia, B
TOM UMCJie KODHUA HaTypa/bHbIX CTeleHe.

BBIMIO/IHATE W OOBSICHSATH pe3y/bTaThl CPAaBHEHWS pe3y/JbTaTOB BBIYUCIEHUN TIPU peIIeHUH
MPAaKTUYEeCKUX 3a7lau, B TOM UHUC/Ie TIPUOJMKEHHBIX BBIYMCIEHUH, WCIIO/Ib3ysl pa3Hble CIOCOOBI
CpaBHEHUI;

3aMuchbiBaTh, CPaBHUBATh, OKPYIJIATH UMC/IOBbIE [aHHbIE peajlbHbIX BeJIMYMH C MCIOJIb30BaHUEM
PasHbIX CUCTEM U3MepeHus;

COCTaBJIATh W OLIEHWBAThb pa3HbIMU CIOCO0AMM UHWC/IOBBIE BBIPDA)KEHWS TIPH PeIeHUH

MPakKTUUYECKUX 3a[d4 U 3da/ja4 U3 JPYTUX y‘—IEGHBIX rnpeamMeToB.



ToxgecTBeHHbIe TIPeoOpa30BaHUs

CBOOOJHO OIEpHpOBaTh TOHATHSMH CTEleHW C IieJibiM W APOOHBIM TIOKa3aTeseM; BBITIO/HSTD
[I0Ka3aTebCTBO CBOMCTB CTENeHH C Le/bIMUA U JPOOHBIMU TTOKa3aTe/sIMU; OTepUPOBATh MOHATUSIMU
«OIHOU/IEH», «MHOTOUJIEH», «MHOTOUJIeH C OJHOW TepeMeHHOW», «MHOTIO4WIeH C HeCKOJbKHMU
repeMeHHbIMM», KO3(OUIMEeHThl MHOTOUY/IeHa, «CTaHJapTHas 3alyCh MHOTOUJIeHa», CTereHb
OJJHOU/IeHa Y MHOT0YJIeHa;

cBOOOAHO B/aJeTh TIpMeMaMH TpeoOpa3oBaHMsl IIeJbIX W IPOOHO-PAI[MOHABHBIX BBIPAKEHU;
BBITIOJTHATE Pa3/io’KeHre MHOTOU/IeHOB Ha MHOKMTEIM pa3HbIMU CIIO0COO0aMH, C HCIOIb30BaHUEM
KOMOMHAIM pa3/TMYHbIX TIPHEMOB;

WCII0/Ib30BaTh TeopeMy Buera u Teopemy, obparHyio Teopeme Bueta, [ MoWCKa KOpHeH
KBa/IpaTHOTO TpexuieHa U JJI pellleHusl 33afilay, B TOM YMC/e 3a/lay C [apameTpaMu Ha OCHOBe
KBa/IpaTHOTO TPeXU/IeHa;

BBIMOJIHATH Jle/leHe MHOTOU/leHa Ha MHOTOU/IeH C OCTaTKOM;

[I0OKa3bIBaTh CBOMCTBA KBa/IpaTHBIX KOPHEH M KOPHEU CTereH! II;

BBITIOJTHATH MPeoOpa30BaHuUsl BBIPAKEHHUH, COAeprKall[iX KBaJipaTHbIe KOPHU, KOPHU CTeTeH! T;
CcBOOOZIHO OTEpPUPOBATh TOHITUSIMU «TOXAECTBO», «TOXKJECTBO Ha MHOXKECTBE», «TOXEeCTBEHHOEe
rpeoOpa3oBaHue»;

BBITIOJTHATE Pa3WyHbIe TIPeo0Opa30BaHUsl BEIPAKEHHH, COiepKallliX MOZYIIH.

B HOBCE,Z[HBBHOI‘;I JKU3HU U TIPU U3YyUEHWN ADYIUX MPpEeAMETOB!:

BBITIOJTHATE 1Tpeo0pa3oBaHus U AelCTBUs C OyKBeHHBIMH BBIDKEHUSIMU, YMCIOBBIE KOI(DDUIMEHTHI
KOTOPBIX 3aIlvcaHbl B CTaHJapTHOM BHU/E;

BBITIOJIHSATE TPeoOpa3oBaHusi paljMOHA/IbHBIX BbIpaXKEHWH TIPU pelleHrH 3ajjau JApYrux yueOHbIX
1peMeTOB;

BBITIOJTHATEH TIPOBEPKY MPaBAonofobust Gusruecknx M XUMAYeCKUX (OpMysT Ha OCHOBe CpaBHEHUsI

pa3MepHOCTel ¥ BaJIeHTHOCTEH.

YpaBHeHUs1 U HEPaBEHCTBA

CBOOOAHO OMEepupoBaTh TOHATHSIMH: YpaBHEHHe, HePaBeHCTBO, PABHOCH/IbHBIE YPaBHEHWS U
HepaBeHCTBa, YpaBHEHNe, SIBJISIIOLLeeCs CIe/ICTBMEM [IPYroro ypaBHeHUs, YypaBHEHUs], pABHOCU/IbHbIE
Ha MHO>KeCTBe, PaBHOCU/IbHbIe TIpeo0pa30oBaHUsl YpaBHEHUIA;

pelliaTh pa3Hble BUbl YDaBHEHU U HEPABEHCTB U UX CUCTeM, B TOM UMCJ/ie HEKOTOpbIe ypaBHeHUs 3
U 4 cremeHel, IpoOHO-pal[OHAIBHBIE W MpPAlOHA/IbHBIE; 3HATh TeopeMy Bwuera st ypaBHeHU
CTereH! BblIllle BTOPOM;

TIOHMMAaTb CMBICI TeOPeM O PaBHOCU/IBHBIX M HEPaBHOCU/BHBIX Tpeo0pa30BaHUsIX YpPaBHEHUU U
yMeTb UX J10Ka3bIBaTh;

B/IaJIeTh Pa3HBIMHM METO/IaMH PellleHHs] ypaBHEeHH, HepaBeHCTB U X CUCTeM, YMeThb BBIOUPATh METOZ

penieHuda 1 000CHOBLIBATL CBOM BLI6OP;



WCII0/Tb30BaTh METO/] MIHTePBAJIOB /I/IsI pellieHrs] HepaBeHCTB, B TOM YKCJIie APOOHO- pallMOHa/IbHBIX U
BK/TFOYAIOL[MX B Cebsi MppaLivoHabHbIe BhIpaXKeHHs;

periath anrebpanueckrie ypaBHeHUsl 1 HepPaBEHCTBA U UX CHCTEMBI C rapaMeTpaMu anrebpanueckimM
1 rpadMyeckuM MeTOaMu;

B/Ia/leTh pa3HbIMU MeTO/|JaMM [l0Ka3aTelbCTBA HEpaBeHCTB; pellaTh

ypaBHeHUsI B 1]eJIbIX UMC/Iax;

I/I306pa)KaTb MHO>X€CTBA Ha IVIOCKOCTH, 3a/ldBd€MbI€ YDABHEHUAMUH, HEPABEHCTBAMU U UX CUCTEMaMMH.

B noBceZiHeBHOM )KU3HU Y NIPY U3yUYeHUH IPYTUX NPeIMeTOB:

COCTaBJISITh ¥ PelliaTh YpaBHEHHUs, HePABEHCTBA, UX CHCTEMbI IPY pelleHu! 3a/jau JPYTUX yueOHBIX
TIpe/IMeTOB;

BBITIOJIHATL OLIEHKY TMpaBAOMNOA0OMSI pe3y/bTaToOB, TMOAy4aeMbIX TP DeLIeHUH Pa3IMuYHbIX
ypaBHEHWIA, HEPDABEHCTB U UX CUCTEM TPU PeIleHUH 3a/1au APYTUX yUeOHBIX MPeMEeTOB;

COCTaB/ISITh M peIlaTb YpPaBHEHWs W HePaBeHCTBA C TlapaMeTpaMH TIPH DelIeHWH 3aJad JpYyTrux
yueOHBIX TMPe/IMETOB;

COCTaB/IATh ypaBHEHWEe, HEPABEHCTBO WM WX CHCTEMY, OMMCHIBAIOIIME pPeaybHY CUTYalUi0 WIn

MPpUK/IAJHYIO 3a[d4y, MHTEPIIPETUPOBATH IMOJ/JIyU€HHbIE€ De3YJ/IbTdThI.

DYHKLIUU

CB000/IHO OTepyupoBaTh TOHSATUSMU: 3aBUCUMOCTb, (DYHKIIMOHA/IbHasi 3aBUCUMOCTb, 3aBUCHMasi U
He3aBUCHMasl TiepeMeHHbIe, PyHKI[Hs, CTIoco0bI 3aaHus (PYHKIMM, apTyMeHT U 3HaueHue (QyHKIIWY,
obmacTh ompeziesleHdsT W MHOXECTBO 3HaueHUss GYHKUWH, HYJd (QYHKIUHW, TIPOMEXYTKH
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb  (PyHKIMM, HauOosblllee W HavMeHblllee  3HA4YeHUs,
YeTHOCTh/HEUeTHOCTb (YHKI[UHM, TePUOAMUYHOCTb (YHKIUH, Trpaduk (yHKUWMM, BepTHKaIbHas,
rOpPU30HTa/IbHAasl, HAKJIOHHAsi aCUMITTOTHI;

rpaduk 3aBUCUMOCTH, He sIBJIsitoLLelcs: QyHKIMel,

CcTpouTh rpadvKy QYHKIUN: TMHEeHHOW, KBaJ[pATUYHOM, APOOHO-TMHEMHOM, CTENeHHOHN NP Pa3HbIX
3HAYeHUsX M0Ka3aTeJsisi CTeTeHH, ;

WCTIOMb30BaTh Tpeobpa3oBaHusi rpaduka QYHKUUM [Ji TOCTPOeHus TpadukoB GYHKUUN
aHa/IM3UPOBAaTh CBOWCTBA (YHKUMH W BUJ Trpaduka B 3aBUCUMOCTH OT TlapaMeTpoOB; CBOOOIHO
OTepyvpoBaTh TMOHATUSMU: TOC/Ie[0BaTe/IbHOCTb, OTPaHWYEHHasi I0C/eloBaTe/lbHOCTb, MOHOTOHHO
Bo3pacTaroiasi (yobiBaroiLjasi) 1moc/e[0BaTe/IbHOCTD, Tpejier T0C/e/[0BaTelbHOCTH, apudMeTHuecKast
rporpeccusi, reoMeTpuueckasi TpOrpecCHsi, XapaKTepUCTUYecKOoe CBOMCTBO apu(MeTHUYecKou
(reoMeTpuUeCKOI) MPOrpeccuy;

WCIMO/b30BaTh METO/, MaTeMaTUueCcKo UHAYKLIMH [/ BbiBoZla (pOopMyJ, Zl0Ka3aTebCTBA PABEHCTB U
HepaBeHCTB, pellleHusl 3a/jau Ha JIe/TMMOCTh;

WCCe[J0BaTh 110C/Iej0BaTe/IbHOCTH, 3a/JaHHble DEKYPPEHTHO;

periath KOMOMHUPOBaHHBIE 33/laui Ha apU(MeTHUeCKYI0 U FreOMeTPUYeCKyH0 ITPOTrPeCcCHu.



B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ODYIUX IMMPEAMETOB!

KOHCTPYMPOBaTh M WCC/Ief0BaTh (DYHKLMM, COOTBETCTBYIOILME peasbHbIM IpoLieccaM U SIBIeHUSIM,
VMHTeprpeTUpoBaTh TOy4YeHHble pe3y/bTaTbl B COOTBETCTBUM CO CHelM(UKON HcciesyeMoro
rpoLiecca Wiy sIBJIeHUs;

WCMO/b30BaTh Tpa(UKU 3aBUCHMOCTEN [/Is1 WCC/Ie[lOBaHUSI peasbHbIX IPOLeCCOB M SIBJIEHUM;
KOHCTPYHpPOBaTb M HCC/Ie0BaTh (DYHKUMH TIpYA PpelleHWd 3a7ad JpPYyrux yueOHBIX TIpeMeTOB,

HWHTEPIIPETUPOBATE IOJIYUYE€HHBIE De3Yy/IbTdThBI B COOTBETCTBUU CO CHQL[I/I(l)I/IKOﬁ YIJE6HOI‘O npeameTa.

CraTucTHKa U Teopus BGPOHTHOCTEﬁ

CBOOOAHO OMEpUpOBaTh TMOHATHSMHU: CTO/0YaThle W KPYrOBble [JUAarpaMMbl, TaO/HULbI JaHHBIX,
cpefHee apudMeTHyecKoe, MeZAuaHa, Haubosiblllee W HavMeHbIllee 3HaueHWsI BbIOODKM, pa3Max
BBIOODKH, /IMCTIEPCHS U CTaHAAPTHOE OTK/IOHEHHe, C/ly4yaliHas H3MeHUMBOCTb;

BbIOMpaTh Haubosee yno0HBIN criocob TipejcTaBieHns WH(OPMAIK, aJileKBaTHBIM ee CBOWCTBAM U
LeJIsIM aHa/In3a;

BBIUMCJISITh UNC/IOBbIEe XapAaKTePUCTUKU BbIOODKHY;

CBOOO/IHO OTIepHPOBATh MOHATUSAMU: (haKTOpHas UMC/ia, TepecTaHOBKH, COUeTaHUs U

pasMellieHus1, TpeyroabHUK [lackans;

CBOOO/IHO OTIEPUPOBATh TIOHSATUSIMU: CJTyYalHBIN OTIBIT, C/TyYaliHBIN BHIOOP, UCTILITAHHE,
3/IeMeHTapHoe C/lyuyaiiHoe coObITHe (MCX0[), KIacCUYecKoe orpejiesieHre BeposiTHOCTH CTy4aifHOTo
CoOBITHS, OTepaLy HaJ| C/Ty4aliHBIMU COOBITUSIMH, OCHOBHbIe KOMOWHATOpHbIE (hOpMYIbI;

CBOOO/IHO OTIepPHPOBATH TIOHATUSIMU: C/TyYalHBIN OTBIT, C/TyYaliHBIN BHIOOP, UCTILITAHHE,
5/IeMeHTapHOe C/ly4yaiiHoe coObITHe (MCX0[), K/IacCuuecKoe OrpeZiesieHre BeposiTHOCTH C/Iy4aitHOro
coObITHS, OTepaLvy Ha/J| C/TyuyaliHbIMU COOBITHSIMU, OCHOBHBIe KOMOMHATOpPHBIE (hOPMY/JIbI;

3HaTh MpUMephbl CAy4yalHbIX BeJWYMH, W BBIUMC/IATH MX CTaTUCTUUYECKHe XapaKTepUCTHKY;
WCII0/1b30BaTh (hOPMYJIbI KOMOWHATOPHKY TIPH PellleHrH KOMOWHATOPHBIX 3a/jau; pellaTh 3afaun

Ha BbIUMC/IEHHWE BEPOATHOCTH B TOM UHMCJI€ C UCII0J/Ib30BAHUEM Cl)OpMYJ'I.

B HOBCEAHEBHOﬁ JKWU3HU U TIpU U3YyUEHWN ODYIUX MPpEeAMETOB:

TPe/ICTaB/SATh MH(GOPMAL[MI0 O peasbHBIX TpOLieccaX W SBIEHUSX CIOCOO0OM, afieKBaTHBIM ee
CBOMCTBAM U L|e/I1 UCCIIeJ0OBaHMUS;

aHalM3vpOBaTh U CPaBHUBATh CTATUCTUYECKHE XapaKTePHUCTHUKH BBIOOPOK, TIOyUeHHBIX B TpoL{ecce
pereHus TIPUKIAIHON 3a/jauu, U3yUYeHHs PeasibHOTO SIBJIeHUs, PellieHus] 3a[jauil U3 JPYrux yueOHbIX
rpeMeTOB;

OLIEHMBATb BEPOATHOCTL pea/IbHBIX COOBITUM U SIBJIEHUH B PA3/IMUHBIX CUTYyaLIUAX.

TekcToBbIe 3aauu

Pemiate mpoCThbIe M CJIOXKHBIE 3alaud, a TAKKe 3a/laud TOBBIIIEHHOW TPYJHOCTH M BBIAEATH MX
MaTeMaTU4YeCcKylo OCHOBY;

PacCrio3HaBaThb pa3HbI€ BU/bI U THUIILI 3d/1d4,



WCTO/b30BaTh pa3Hble KPaTKKUe 3alTMCH KaK MO/ TEKCTOB CJIOXKHBIX 3a/jau U 3a/lau MOBBIIIIEHHON
CJIO)KHOCTH /IJI1 TIOCTPOEHHsI TTIOMCKOBOM CXEeMbl W peIleHUs 3afiay, BbIOMpaTh ONMTHMAa/bHYIO /ISt
paccMaTpyBaeMOM B 3a/laue CUTYal|My MOZe/b TeKCTa 3a/jauu;

pasMuaTh MOJIe/Ib TeKCTa U MOJIe/Ib PeIlleHHs 3aJjaui, KOHCTPYMPOBaTh K OJHON MOJE/U pPelleHHs
CJIOXKHBIX 3a/1a4 Pa3Hble MOJIe/IM TEKCTA 3a/jauu;

3HaTh W MPUMEHSTh TP Criocoba TMOMCKa pelieHus 3azau (0T TpebOoBaHMs K YCIOBHIO U OT YC/IOBUS K
TpeOOBaHWIO, KOMOMHHUPOBAHHBIN);

MO/IeJTMPOBaTh PACCY’KIEHHUs TIPH TIOMCKe pellieHHrs 3afiau C TOMOIIbI0 Ipad-CXeMbl; BbIE/ATH
9Tarbl PellieHus 3alau M CoJlepyKaHre KaXK/I0To 3Tarla;

yMeTb BbIOMpAaTh ONTMMAa/lbHBIM MeTOJ, peIlleHWs 3aZlaud W O0CO3HaBaTb BBLIOOP METOja,
paccMaTpuBaTh pa3/iMuHble METO/bI, HAXO/WTh pasHble pelieHdsl 3a/laud, eCd BO3MOJKHO;
aHa/IM3MPOBATh 3aTPYAHEHUs MIPY PelleHuH 3a/ay;

BBIMOJIHATE pa3/IMuHble TTpeoOpa30BaHus TPe//IOKEHHON 3a/lauM, KOHCTPYMUPOBATh HOBbIE 3a/lauM U3
JTAHHOM, B TOM unc/ie 0OpaTHbIE;

WHTEpPIIPETUPOBATh BBIUMC/IUTE/IbHBIE Pe3yJ/bTaThl B 3ajiaue, WCC/Ie0BaTh IMOJIyUYEHHOE peIlIeHHe
3a/1auu;

W3MEHSTh yC/IOBHeE 3a7iau (KOJIMUeCTBEHHbIE UM KaueCTBEHHbBIE JJaHHbIE), UCC/Ie0BAaTh U3MEHEHHOe
nipeoOpa3oBaHHOE;

aHa/IM3MPOBAaTh BCEBO3MOJKHBIE CUTYAl[MM B3aUMHOTO PACriO/IOXKEeHUsI BYX OOBEKTOB U MU3MEHEeHHe
WX XapaKTePUCTUK TPU COBMECTHOM /IBIDKEHMU (CKOPOCTb, BPEMSI, PaCCTOSIHUE) TIPH PEIIIeHUH 3a/jau
Ha [BWKeHHWe JByX OOBEKTOB KakK B OJIHOM, TaK W B TIPOTHBOIIOJIOXKHBIX HAarpaB/IeHUsIX,
KOHCTPYHPOBaTh HOBbIE CUTYallMH Ha OCHOBE U3MEHEHHsl YC/IOBUM 3a/jauu TIPH IBI)KEHHH 110 PEKE;
WCC/Ie[JOBaTh BCEBO3MOJKHbBIE CUTYAllUU TIPY PEIleHNH 3a/jau Ha JIBW)KEeHHUe TI0 peKe, pacCMaTpUBaTh
pa3HbIe CUCTEMbI OTCUETA;

periath pa3HOOOpa3HbIe 33/jau «Ha YacTh»;

peliath ¥ 000CHOBBIBATh CBOE pellleHre 3a7iau (BbIAe/ISTh MaTEMAaTHUECKYH0 OCHOBY) Ha HaXOXK/eHHe
YaCTH YMCJIa ¥ YKCJIa TI0 ero YaCTH Ha OCHOBE KOHKPETHOTO CMbIC/Ia Ipobu;

OOBSCHSTh WIEHTUUYHOCTh 3a/lau pa3HbIX THIIOB, CBSI3bIBAIOIIMX TPU BeIWUMHBI (Ha paboTy, Ha
TIOKYTIKH, Ha JIBWKEHWE), BbIIENIITh 3TU BEIMUMHBI U OTHOIIEHUS MEXY HUMU, IPUMEHATb UX TPU
pellieHnH 3a/iayu, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/laU YKa3aHHBIX THUIIOB;

B/IaJIeTh OCHOBHBIMHM METO/IaMH PeIlleHus 3a/jau Ha CMeCH, CIUIaBbl, KOHIIEHTPAIWH, UCI0/Ib30BaTh UX
B HOBBIX CUTYalUsIX 10 OTHOILIEHUIO K U3YUEeHHBIM B poriecce 00yueHus;

pelllaTh 3aJaud Ha TPOIIEHTbI, B TOM YHWC/Ie, CJIOKHBbIE TIPOLIEHThI C OOOCHOBAaHWEM, HCIO/b3Ys
pa3HbIe CIIOCOOBI;

peliath JOrMYeCcKHWe 3aJaud pasHbIMU Criocobamu, B TOM 4HC/e, C JBYMsl OJI0KaMU M C TpeMsi

0JI0KaMH JIaHHBIX C [TOMOIIBIO Ta0JIHI;



peliaTth 3aJjauu 1Mo KOMOMHATOPHKEe W TeOPUH BEPOSITHOCTeN Ha OCHOBE MCIIO/Ib30BaHUSI U3yYeHHbBIX
MeTOZI0B M 000CHOBBIBATh PellleHNe;

pellaTh HeC/I0KHbIe 33/lauM 110 MaTeMaTUYeCKOM CTaTUCTHKE;

OBJIaZileTb OCHOBHBIMHM METO/|JaMU DeIleHHs CHO’KeTHBIX 3ajau: aprdmMeTryeckud, anreOpanyecKkui,
riepebOp BapUaHTOB, T€OMETPUUECKH, rpadUueckuii, MPUMEHATbh UX B HOBBIX 10 CPaBHEHHUIO C

HN3y4YE€HHBIMHU CUTYyallUAX.

B nioBceHeBHO >XKU3HU U TIPU U3yU€HUM [IPYTUX MPEeIMEeTOB:

KOHCTPYHDOBaThb HOBble /I JIaHHOW 3a/laud  3aJlaHHble CUTyalldd C Y4YeTOM peajbHbIX
XapaKTepUCTHK, B UYaCTHOCTH, TIPU pelIeHWH 33/au Ha KOHLIEHTpAlMH, YUUTHIBATh IUIOTHOCTH
BeIIleCTBa; pellaTh W KOHCTPYMPOBATh 3aZiaui Ha OCHOBE PAaCCMOTPEHHsSI peaslbHBIX CHUTYal[ii, B
KOTOPBIX He TpeOyeTCsi TOUHBIN BHIUMC/TUTEIbHBIN pe3y/IbTaT;

peliaTh 33/lauyd Ha /[IBI)KeHWe T110 peKe, paccMaTpuBasi pa3Hble CHUCTeMbl OTCYeTa;
KOHCTPYVpPOBaTh 3a/|laHHble CUTyallud, NpUOMKeHHble K peaybHOM JIeHCTBUTENTbHOCTH.
['eomeTpryeckue GUrypbl

CBOOOJHO OMEepupoBaTh TEeOMETPUUECKMMH TIOHSTUSMH TIPH pelleHWd 3aflad YW TPOBe/IeHUU
MaTeMaTHUeCKUX pacCy’K/eHuH;

CaMOCTOsITe/IbHO (hOpMyY/IMPOBaTh OIpeZiesieHus] TeOMeTpUYecKuX (Uryp, BbABUraTh TMIIOTE3bI O
HOBBIX CBOWCTBAaX M TPH3HAKaX reoMeTpUYeCcKuX (Uryp M 0OOCHOBBIBaTh WM OINPOBEPrarth WX,
0000111aTh WM KOHKPETU3UPOBaTh Pe3yJbTaThl Ha HOBBIE K/ACChl (DUTYpP, TIPOBOAUTH B HECJIOXKHBIX
Clydasix KjaccuuKaruio Guryp no pa3iMuHbiM OCHOBAHUSIM;

UCClejoBaTh UepTeXXd, BKIOUasi KoMmMOuHanuu ¢uryp, wusBiekaTb, WHTEpPIpPeTHpOBaTh MU
npeoOpa3oBbIBaTh MH(GOPMALMIO, TIPeZCTaB/IeHHY0 Ha UepTerKax;

pellaTh 3a/jaud TeOMeTPUUECKOr0 CO/iepKaHusl, B TOM UMC/le B CUTYaLUsIX, KOT/la alfOPUTM peLleHust
He CJieiyeT SIBHO M3 YCJIOBUSI, BBITOJIHSATH HEOOXOJUMBble [I/Isi pelleHusi 3aZlaud JOTOHUTE/bHbIe
TIOCTPOEHMs], UCCIel0BaTh BO3MOYKHOCTb ITPUMeHeHHsI TeopeM U hopMyJ /7 PellieHus 3a/ay;

¢dbopMyMpoBaTh M [J0Ka3blBaTh FreOMeTPUYECKHe YTBEP)KeHHUsI.

B HOBCE,Z[HBBHOI‘;I JKU3HU U TIPU U3YyUEHWN ADYIUX MPpEeAMETOB!:

COCTaB/ISAITH C HCIIOJIb30BAHUEM CBOMCTB reoMeTpruyeCKux CbI/Ipr MaTeMaThuueCKrue MoJenn O
pemieHUA 3a[d4 TIPAKTUYUECKOr'0 XdpdkKTepa W 3d4d4 HW3 CMEXHbIX [OUCHUIVIMH, HWCC/IeA0BATb

MMoJ/iydeHHbIe MO e/IM U UHTEPIIPETUPDOBATL PE3YyJ/IbTAT.

OTHoll1eHus

BnazieTb NOHATHEM OTHOLLIEHUS KaK MeTarpeMeTHbIM;

CBOOO/IHO OTIePUPOBATh TIOHSITUSIMU: PABEHCTBO (UT'YD, paBHbIE (PUT'YpPhI, PABEHCTBO TPEYTOJIbHUKOB,
rapasiie/lbHOCTb TIPSIMbIX, NePHeHUKYISIPHOCTb MPSIMBIX, YIJIbl MEXAY MPSMBIMU, TIEPIIeHUKYJISP,
HaKJIOHHasl, TIPOeKLusi, ToZobue GpuUryp, nogobHble GUrypbl, MOA0OHBIE TPEYTOTBHUKY;

MCII0/Tb30BaTh CBOMCTBA M0J00UsI 1 paBeHCTBA (UTyp IPU pellieHnH 3a/1ad.



B noBceZiHeBHOM )KU3HU U TIPY U3yUeHUH APYTUX NPeJIMeTOB:

®  1CI0J/Ib30BaTh OTHOLLIEHUs JJisi TIOCTPOeHUs] U UCC/Ie[JOBaHUSI MaTeMaTUyeCKUX Mojeseil 00beKTOB
peanibHOM )KU3HU.

Vi3mMepeHus U BbIUMC/IEHUS

e (CBo0OfHO OmMepvpoBaTh TOHATUSIMU [JIMHA, IUIOMa/b, 00beM, BeJIMUMHA YIja KaK BeJMYMHAMH,
WCTIO/b30BaTh PaBHOBEMKOCTh W PaBHOCOCTAB/IEHHOCTb TIPY pellleHWM 3a/au Ha BbIUHC/IeHHe,
CaMOCTOSTE/IbHO TIO/yuaTb W MCIIO/b30BaTh (POPMYJ/bI /711 BBIUMC/EHWH TUiomiazeld U oO0beMoB
¢uryp, cB060AHO OMepHUpPOBaTh MHUPOKUM HAO0OPOM (hOpMyYIT Ha BBIUMC/IEHHE TIPU PELIeHUH CJI0KHBIX
337la4, B TOM YHCJIe W 3a7ay Ha BBIYMC/IEHWEe B KOMOMHAIUSAX OKPY)XKHOCTH W TPEYroJIbHHKa,
OKDY’KHOCTH U YeThIpeXyTro/ibHUKa, a Tak>Ke C PUMeHeHreM TPUrOHOMeTpHH;

®  CaMOCTOSTebHO (JOPMY/IMPOBATh TUIIOTE3bI U IPOBEPSTh UX JOCTOBEPHOCTb.

B noBceZiHeBHOM )KM3HU U TIPY U3yUeHWUH APYTUX NpeJiMeTOB:

e cB0oOOgHO oOrepupoBaTh (HOPMy/TaMH TIPH pelleHud 3afad B APYIMX yuyeOHBIX TpeAMeTax U TpU
MIpOBe/IeHNH HeoOXO0MMbIX BBIUMC/IEHUN B pearbHOM JKU3HMU.

I'eomeTpuyeckue MoCTpoeHUs

*  OnepupoBarth MOHATHEM HaOOPa 3/1eMEHTOB, OTIPe/Ie/IOIINX TeOMeTPHUECKYI0 GHUrypy,

® BjajeTb HAOOPOM METOZOB IMOCTPOEHUH LIUPKYJIeM 1 JIMHEHKOW;

® [POBOJAUTH aHA/M3 U PeaM30BbIBaTh ITAllbl pellieHHs 3a/jau Ha MIOCTPOeHHe.

B noBce/jHeBHOM KU3HU U NIPY U3yUeHUHU JPYTUX NIPeJMeTOB: BbIIIOIHATH IOCTPOEHUsI HA MeCTHOCTH;

®  OIleHMBATh pa3Mephl pearbHbIX 00bEKTOB OKPY)KAIOIero MUpa.

ITpeobpa3oBanus

e OrnepupoBath ABWKEHUSIMU U Mpeodpa30BaHUsMHU KaK MeTarpeZMeTHbIMHU TTOHSATHSIMU; OTlIePUPOBaTh
TIOHSTUEM [IBIDKEHUs U TIpeobpa3oBaHust 1oo0ust i 000CHOBaHWH, CBOOOHO BJaZieTh TTPHEMaMU
TIOCTPOeHHsT (UTyp C TIOMOIIBIO /IBWDKEHHM M TipeoOpa3oBaHMs MOA00MS, a Takke KOMOMHAL[USIMU
JBIKEHUH, IBYKeHUH 1 Ipeobpa3oBaHN;

® UCI0/Ib30BaTh CBOMWCTBA [IBW)KeHHWM U TipeoOpa3oBaHWM /s TIpoBefileHUs OOOCHOBaHUSI U
Jl0Ka3aTenbCTBa YTBEP)KEHUI B TeOMETPUM 1 JIPYTHX yueOHbIX TIpeiMeTax;

®  [10/130BaThCsI CBOMCTBAMU JBIKEHHH 1 TIpeoOpa30BaHMii TIPU pellieHrH 3aau.

B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ODYIUX IMMPEAMETOB:

® [IPUMEHSTh CBOMCTBA [JBI)KEHUH Y TIPUMEHSITh 10Jj001e /171si TOCTPOeHH M BHIUMC/IEHHH.

BekTopbl 1 KOOpPAWHATEI Ha TJIOCKOCTH

e (CB000/iHO OTepHUpOBaTh MOHATUSIMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3Be/leHre BeKTopa Ha
YKCJI0, CKa/IIPHOe NPOM3Be/leHre BeKTOPOB, KOOPUHAThI Ha M/IOCKOCTH, KOOP/IMHATHI BEKTOPA;

® BjaJieTb BeKTOPHBIM U KOOPAWHATHBIM MeTO/IOM Ha IJIOCKOCTH /IJIs1 pellleHus 3a/lay Ha BbIUMC/IeHWe U
Jl0Ka3aresbCTBa;

®  BBIINOJIHATE C IIOMOIBHO BEKTOPOB W KOOPAHWHAT [0Kad3daTe/JIbCTBO M3BECTHHIX €My reOMeTpHUUYeCKHUX



¢dakToB (CBOWCTBA CpefHUX JIMHWH, TeOpeM O 3ameuaTe/bHbIX TOUKax U T.M.) U M0JyuyaTb HOBbIE
CBOWCTBA U3BECTHBIX (PUTYP;
WCTO/b30BaTh ypaBHeHUsI (Uryp [/ pelleHus 3a/ad M CaMOCTOSITE/IbHO COCTaBJISATh ypaBHEHUs

OTJe/IbHBIX TIJIOCKUX QUTYP.

B HOBCE,Z[HEBHOI\/JI JKU3HU U TIpU U3YyUEHWN ODYIUX IMMPEAMETOB:

VICTI0/Ib30BaTh MOHATHS BEKTOPOB U KOOP/MHAT Ji/1s pellieHus 3a/au 1o ¢u3rKe, reorpadyu U Jpyrum

yueOHBIM TTpeJMeTaM.

I/ICTOPI/ISI MdTeMdTHUKH

ITonumats MdT€MATUKY KdK CTPOro OpPIrdHM30BdAHHYHO CHUCTEMY HAYYHBIX 3HaHHI>i, B UYACTHOCTH
B/IaIeTb TIpeACTaB/I€HUAMN 00 aKCMOMaTHUUYeCKOM MOCTPOEHUN T'eOMETPHKU W T[EePBHUYHBIMU
rnpeacTaB/I€eHUAMK O HEEBK/IWAOBBIX I'€OMETPUAX;

paCcCMaTpyUBaTb MaTeMdTHUKY B KOHTEKCTE€ MCTOPHWMU Pa3BUTUA LIUBW/IK3dIIMKU W WCTOPHUK PA3BUTHUA

HAYKH, TIOHUMAThb POJIb MdATEMdTUKH B PA3BUTUU Poccun.

METO,ZLBI MaTeMaTHuKH

Brnagers 3HaHWSMH O pa3/UUHBIX MeTo/aXx OOOCHOBAHUSI M OMNPOBEP)KEHHS MaTeMaTH4yeCKUX
YTBEP)KJEHUI ¥ CaMOCTOSITE/IbHO PUMEHSTh UX;

B/Ia/leTb HaBbIKaMM aHaju3a yC/I0BUSI 3a7laud W OmpefiesieHusl MOAXOASIIMX [JJs pelleHust 3ajay
M3y4YeHHBIX METO/I0B WM UX KOMOVHALWH;

XapaKTepu30BaThb TMPOM3BE/leHUs] HCKYCCTBa C Y4YeTOM MaTeMaTHueCKHMX 3aKOHOMEepHOCTel B

rpupozje, UCIi0/ib30BdTb MdTEMdTUUECKHE 3dKOHOMEPHOCTH B CAMOCTOATE/IbHOM TBOPUYECTBE.

2.CopepxaHue npeaMeTra MaTeMaTHKa

2.1. BTI'BOY COIII Nel11 r. Kutesisi B yueOHOM IJIaHe BbIfIe/IEHO:
5 knacc - 204 yaca

6 kacc - 204 yaca

7 Knacc - 204 yaca

8 kiacc - 204 vaca

9 xiacc - 204 gaca

2.2. OCHOBHOe CcOjep)XKaHHe TeM.

Copiep)kaHMe KypCOB MaTeMaTHKU 5-6 K/laccoB, aareOpbl ¥ reoMeTpur 7-9 KacCOB 00beJMHEeHO Kak B

HCTOPUYECKH CJIOXKUBILIMECS JIMHUM (YUCTIOBasi, anrebpanyeckasi, reoMeTpuueckasi, pyHKI[MOHaIbHAs U

IIp.), TaK U B OTHOCUTE/JIbHO HOBbIe (CTOXaCTUUeCKasl JIMHUS, «peajibHasg MaTemaTuKa»). OTaenbHO



MnpeacCTaB/IEHbI JIMHUSA CHOKETHBIX 3d[d4, HCTOpUUYECKada JIMHUS.

O/1eMeHTbI TeOPUHM MHOKeCTB U MaTeMaTHUeCKOM JIOTUKH

CornacHo ®I'OC ocHoBHOro 00Iero obOpa3oBaHMsI B KypC MaTeMaTHKW BBeZIeH pasjier
«Jloruka», KOTOpbIM He TMpeArnosaraeT [OINOJIHWUTENbHbIX YacOB Ha HW3y4YeHWM M BCTpauvBaeTcs B
pa3nUuHble TeMbl KYPCOB MaTeMaTHKU M MH(GOPMAaTHUKW U TIpeJBapsieTcsi 03HaKOMJIEHUEM C 3/ieMeHTaMu
TeOPUU MHOKECTB.

MHo)XecTBa ¥ OTHOLIEHHUS MEXAY HUMH

MHoOXecTBO, XapaKTepUCTHYeCKOe CBOMCTBO MHOJKECTBA, 3/7eMEeHT MHOXKeCTBa, IyCToe,
KOHeuHoe, OeckoHeuHOe MHOXXeCTBO. IlogMHOKecTBO. OTHOIIEHWe TIPHUHA/IEKHOCTH, BK/IHOUEHHUS,
paBeHCTBa. DJIEMEHTbl MHOJKECTBA, CIOCOOBI 3a/laHUS MHOXKECTB, pacliO3HaBaHWE TIOJMHOXECTB U
3/1eMEHTOB ITOZIMHOXXECTB C UCII0/Ib30BaHKEeM KpPYyroB Duiepa.

Omnepanuu Haji MHO)KeCTBaMH

[Tepeceuenne U 00BeAVHEHWe MHOXeCTB. Pa3HOCTb MHOXECTB, [OTIOJIHEHWE MHOXXeCTBa.
VHTepnpeTaniys ornepanyii HaJ, MHO>KeCTBaMH C MOMOLLbIO KPYroB Juepa.

JJIeMeHTbI JIOTUKH

Ornpepesienvie. YTBepxzeHHs. AKCUOMBI M TeopeMmbl. [lokasaTenbCTBO. J[lOKa3aTe/lbCTBO OT
rpoTuBHOTrO. TeopeMa, obpartHasi aHHOM. [IpyMep 1 KOHTPIIPUMeEp.

Bricka3biBaHuA

VIcTMHHOCTD Y JIOKHOCTH BbICKa3biBaHUs. C0)KHBIe U MPOCThbIe BbICKasbiBaHWs. Omnepanyy Haf,
BbICKa3bIBaHUSIMU C HCIIO/Ib30BaHWEM JIOTMUECKUX CBS30K: M, WM, He. YCJIOBHble BbICKAa3blBaHUS
(MMMUIMKaLYn).

CopepkaHue Kypca MaTeMaTHKH B 5-6 Kiiaccax

Harypa/ibHble yuc/ia U HY/Ib

Harypa/bHbIN ps/| uMCel U ero CBOMCTBA

HaTypanbHOe umMC/I0, MHOXKECTBO HAaTypaJbHbIX YHCeJ W ero CBOWMCTBA, W300paxkeHHe
HaTypaJIbHbIX YMCe/ TOYKaMH Ha YMC/I0BOU MpsiMou. VIcno/ib30BaHWe CBOWCTB HaTypasbHBIX UuCes MpU
pelleHuH 3aau.

3anuch ¥ YTeHHe HaTypaIbHbIX UK Cesl

Paznuune mexay uu@poit 1 uncaoM. [lo3uiMoHHAas 3amuch HaTypaJbHOTO YMCJa, TIOMECTHOE
3HaueHWe LUQpBI, pa3psAbl W KIacChl, COOTHOLIEHWE MeXy J[ABYMs COCeJHHWMH pa3psiHbIMU
eIMHMLIaMH, UTeHUe U 3alKCh HaTypasbHbIX YMCeJl.

OkpyrJ/ieHue HaTypa/ibHBIX UM CeJl

Heob6xoaumocTh okpyrieHusi. [IpaBuio OKpyT/ieHHsl HaTypabHbIX YHCeJT.

CpaBHeHuUe HaTypa/IbHBIX YHCe/I, CPaBHeHHe ¢ uncjaom O

[loHsiTHe O CpaBHEHWU UMKCeJ, CpPaBHEHHWe HaTypasbHBbIX uuCesl APYyr C APYIOM M C HyJeM,

MdTeMaTHhdeCKas 3al1iChb CpaBHEHI/Iﬁ, CII0CO0BI CpaBHEHHSA YHCesl.



JelcTBHS C HAaTypa/JIbHBIMHU YHC/IaMHU

CnoxeHue ¥ BblUWTaHUE, KOMIIOHEHTbI C/IOXKEHWS M BbIUWTaHUS, CBSA3b MeEXAYy HUMH,
Haxo)K[|eHWe CYMMbl M pa3HOCTH, W3MEeHeHHWe CyMMbl M DPa3HOCTH IIPU M3MeHEeHUM KOMIIOHEHTOB
CJIOKeHUsI ¥ BBIUATaHUS.

YMHOXeHHe U Jle/ieHre, KOMITIOHEHTbl YMHOKeHUS U Jle/IeHHs], CBSI3b MeX/ly HUMH, YMHOXXeHHe U
CJIO’KeHWe B CTOJIOWK, JieJieHWe yToJIKOM, MpOBepKa pe3y/bTaTa C MOMOIIbI0 MPUKUAKU U 00paTHOTro
JIeUCTBUS.

[TepeMecTuTeNBHBIM U COUETATE/bHBIA 3aKOHBI CI0XKEHUSI U YMHOXXEHUs], pacrpe/enuTe/bHbIN
3aKOH YMHO)X€HHsI OTHOCHUTE/ILHO CJIOXKeHUsl, 000CHOBaHWE aJrOPUTMOB BBITIO/IHEHHUS] apu()MeTHIeCKHX
JIeCTBUMN.

CreneHb C HaTypa/ibHBIM N0OKa3aTe/ieM

3anuck ynOIa B BHUJE CYMMbl paspsiJHbIX CJlaraeMblIX, MOPSIZIOK BBITIOJIHEHUS JeUCTBUWA B
BbID&KEHUSX, COZlepPrKalliuX CTeleHb, BIYMC/IeHNe 3HaUeHN! BbIpaXKeHUH, COZleprKalljiX CTereHb.

UncioBblie BbIpa)KeHUs

UucoBoe BbIpaXkeHUe U ero 3HaueHUe, NMopsiJJ0K BIOTHEHHs JeMCTBUM.

JlesieHne C 0CTaTKOM

[eneHve c OCTaTKOM Ha MHOXXeCTBe HATypa/JbHBbIX YWCes, CBOMCTBA [e/IeHUsI C OCTAaTKOM.
[IpakTHueckue 3a/jauM Ha JieJieHre C OCTaTKOM.

CBolicTBa ¥ IPU3HAKH /Ie/TMMOCTH

CBOWCTBO [1€TMMOCTH CyMMbI (pa3HOCTM) Ha yucio. [lpusHaku genmmocty Ha 2, 3, 5, 9, 10.
IIpu3Haku penmvMocTty Ha 4, 6, 8, 11. [Joka3aTe/bCTBO NPU3HAKOB JIe/IMMOCTU. PellleHue npakTU4ecKux
3a/ja4 C IpYUMeHeHreM NPU3HAKOB /1e/TMMOCTH.

Pa3i0)xeHue 4ync/ia Ha NPOCTbIe MHOXKUTE/TH

[TpocThle U cocTaBHbIE UMC/IA, peleTo JpaTocdeHa.

Pa3noxeHre HaTypajbHOrO YMC/la Ha MHOXWUTEIM, pas3foXKeHWe Ha TMPOCTble MHOXXUTEIH.
KonuuectBo penureneid umcia, ajJrOpUTM pas3/ioXKeHWsS UMC/Ia Ha IPOCTble MHOXXWUTEIH, OCHOBHAsI
TeopeMa apru(MeTUKH.

Asnrefpanueckue BbIPaKeHHUS

Wcnonb3oBanne OykB f1s 00O3HaueHWsI uMCesl, BLIUMC/EHHEe 3HaueHWsl anrebpanveckoro
BbIpa)KEHUs, TpUMeHeHue aireOpalyecKUX BBbIDA)KEHWM [T 3alMCU  CBOMCTB  apuU(MeTHUYeCKUX
JIeHCTBUM, rpeoOpa3oBaHue anreOpanyecKuX BhIPAyKEHUH.

JenuTenu U KpaTHbie

Henurtesis M ero CBOKMCTBa, OOImMi [enuTenb ABYX U Oosiee uucesn, HaWOONBIIWN OOLMIA
Jle/iuTesNb, B3aMMHO TIPOCTble YKC/a, HaXOo)KAeHue Haubosibiero oOiero jgenuress. KpaTHoe W ero
CBOWCTBa, 00Ilee KpaTHOe ZBYX W Oojee umces, HauMeHbIllee 00Ijee KpaTHOe, CIIOCOObI HaXOXK/eHUs

HavMeHbIIero 061_]_[@1"0 KpaTHOro.



Jpoou

OOBIKHOBEHHBIE JpodU

Hons, yactb, gpobHOe umciio, ApoOb. [poOHOe UMC/IO Kak pe3ysbTat jerneHusi. [IpaBUbHbIE U
HeTpaBWIbHBIE APOOH, CMelIaHHast poOb (CMeIIaHHOe YKCJIO).

3anuch HATypaJbHOTO YMCAa B BUZe /poOM C 3a/laHHBIM 3HaMeHaTeseM, TMpeobpa3oBaHue
CMeIIIaHHOM /IpoOU B HelpaBU/IbHYIO Apo0b 1 HAa00OpOT.

[TpuBenenue npobeii K ob1ieMy 3HaMeHaTest0. CpaBHeHHe 0OBLIKHOBEHHBIX JIpO0ei.

CnoxkeHre W BblUMTaHWE OOBIKHOBEHHBIX ApoOel. YMHOXKeHHe W JiesieHHe OOBIKHOBEHHBIX
npobeti.

ApudmeTrueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSIMHU.

ApudmeTrueckre AeMCTBUS C APOOHBIMH UYHCTAMH.

CriocoObI palioHaM3ariy BEIUKMC/IEHUH U MX TIPUMEeHeHHe TIPY BLITIOJTHEHUH [IeHCTBUH.

JlecaTHuHbIE JPOOH

Llemass u [JpobHas uacTu gAecaThuuHod apobu. [IpeoOpa3oBaHMe [eCATHUUHBIX JpoOeil B
o0bikHOBeHHbIe. CpaBHeHMe [ecITUYHbIX Apobeii. Crio)keHHWe W BbIYUTaHWE [eCSITUYHBIX apobeid.
Okpyr/jieHWe [eCITUYHBIX ApoOell. YMHOKeHWe U Je/leHWe [eCITHUHBIX Apobeit. TIpeobpa3oBaHue
00OBIKHOBEHHBIX Ipo0eii B ecsaTiuHble Apobu. KoHeuHble v 6eCKOHEeUHbIe 1eCITUUHbBIE IPOOH.

OTHoOILIEeHHE IBYX UK CeJT

Macmtab Ha ruiaHe W Kapte. IIporopuyu. CBoiicTBa IPOIOPLMH, TpUMeHeHHe TIPOTIOPIUN 1
OTHOLLIEHWY TIPY PellleHny 3a/au.

CpejHee apu¢pMeTHUECKOE UHCeT

CpegHee apudmMeTtrueckoe AByX umces. VM3o006paxkeHre cpefiHero apupmMeTHUyeckoro ABYyX UHCe
Ha YMCIOBOW MpsiMoi. PellleHWe TpakKTHUeCKWX 3aflad C TIPUMeHeHHeM CpeJHero apugmeTHyecKoro.
CpenHee aprdmMeTHUECKOE HECKOTBKUX UHMCET.

IIpoueHTHI

[ToHsiTHe TIpOLleHTa. BpIunc/ieHWe TIPOLIEHTOB OT YMC/a U YMC/Ia 0 W3BECTHOMY IPOLIEHTY,
BbIpa)KeHHe OTHOIIIeHUS B MpoLieHTax. PellieHre HeC/IOXHBIX TIPAKTUYeCKUX 3a/]ad C TIPOLIEHTaMHU.

JuarpaMmMsbl

CronbuaTble U KpyroBble AvarpamMmbl. V3BjieueHue vHbopMaluy U3 avarpamm. VzobpaskeHue
JTiarpamm TI0 YMCJIOBBIM JJaHHBIM.

PanpoHa/ibHbIE YHC/Ia

[Tono)kuTenbHbIE U OTPULIATE/IbHBIE YHCIA

V300parkeHue uncesl Ha YUCTIOBOM (KOOpAMHATHOMN) TipsiMoii. CpaBHeHHWe urcesn. Mofy/ib Uncia,
reoMeTpuuecKas MHTepTpeTalydsi MOAY/s uucia. [1eMcTBUS C TIOJIOKUTeNbHBIMA U OTPUIIATeTbHBIMU
yrcaMyA. MHO>KeCTBO 1[eJTbIX UhCell.

ITousitue o PallMOHA/ILHOM 4YHCJIe. HepBI/I‘—IHOE rnpeacraB/ieHNe O MHOXXeCTBE€ pAlJMOHA/IbHBIX



yrices. JIeliCTBUS C palliOHAIbHBIMUA UMC/IAMHU.

PeliieHye TeKCTOBBIX 3a/jau

EfvHULBI M3MepeHui: [IWHBI, IO, 00beMa, MacChl, BpeMeHH, CKOPOCTH. 3aBUCHMOCTH
MEXIY eIVHUI[AMUA W3MEePeHHUs] KaKJOW BeMUWHBI. 3aBUCUMOCTH MEXIYy BeTUYMHAMHU: CKOPOCTh,
BpeMsl, PaCCTOSTHUE; TPOU3BO/IUTE/ILHOCTD, BpeMsi, paboTa; 1jeHa, KOJTMUeCTBO, CTOUMOCTb.

3aziauu Ha Bce apudMeTHUeCKUe [1elCTBUS

PerieHne TeKCTOBBIX 3a7au apudMeTHueckum crocobom. Vcrosnb3oBaHWe TaOMUI, CXeM,
yepTeXkeH, APYrux CpeACTB MpeCTaB/IeHNs JaHHbIX TIPH PeIIeHUH 3a/lauy.

3aZiauu Ha ABWKEHKe, paboTy U MOKYIKH

PellleHre HeCTOXKHBIX 3aZlau Ha [BM)KEHHE B TPOTHUBOIOJIOKHBIX HAIPaB/IE€HUSX, B OZHOM
HarpaB/IeHWH, [BIDKEHHe TI0 peKke 10 TeueHWI0 W TPOTHB TeueHWs. PellleHue 3aziauy Ha COBMECTHYHO
paboty. [IpumeHeHue apoOeii Py pellieHHH 3aau.

3aziauu Ha YacTH, JI0/H, TIPOLIEHThI

Perlenre 3a7iau Ha HAXOXKJEHHWE YACTH YMC/a M UMC/IAa 0 €ro YacTh. PelleHuWe 3a7auy Ha
TIPOLIeHTHI U 10k, [IprMeHeHMe TIPOTIOPLUIA TIPY PellleHrH 3a/1ay.

Jlornueckue 3afaumn

PellieHre HeC/TOXKHBIX JIOTHUECKUX 3ajjau. PellleHWe JIOTMYeCKMX 3a/lad C TIOMOIbI0 rpados,
Tab/IMII.

OCHOBHBIE MeTO/IbI pellieHHsT TeKCTOBBIX 3aZiau: apudpmMeTHyecKuii, mepebop BapuaHTOB.

Harnsgnas reomerpus

durypsl B OKpyKaroiemM mupe. HarssiiHble nipefcTaBieHust 0 purypax Ha TJIOCKOCTH: MpsiMas,
OTpe30K, /Iy, yroJl, IOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPyT. UeThIpexXyro/ibHUK, MPAMOYTOJ/IbHUK,
KBaj[paT. Tpeyro/sibHUK, BU/IbI TPEYTOIbHUKOB. [IpaBu/ibHbIe MHOTOYTOJTBHUKH. V300pa’keHre OCHOBHBIX
reoMeTpuueckux ¢uryp. B3anMHOe pacriosioykeHWe [BYX TPSIMBIX, /IBYX OKDY)KHOCTEH, TIPSIMOU M
OKDY>KHOCTH. [IlMHa oTpe3Ka, JloMaHOW. EUHMIILI M3MepeHUs [yvHbl. [TocTpoeHWe OTpe3Ka 3aJjaHHOU
JvHbBL. Buael yrnos. I'pagycHas Mepa yrya. V3MmepeHuwe M TIOCTPOEHHWE YIVIOB C TIOMOII[bIO
TPaHCTIOPTHUPA.

[TepumeTp MHOrOyro/ibHUKA. [loHsATHe TUIOM[AAW (DUTYPBI, €AWHHUI[BI W3MepeHUs TUIOA/IH.
[Tnomazb NpsSMOYTO/IbHUKA, KBajpara. IIpuOMMKeHHOe W3MepeHHe IJIomaAu GUryp Ha K/eTuaToi
Oymare. PaBHOBe/HKIE (DUTYPBHI.

HarnsigHele mpefcTaB/ieHWs] O TPOCTPAHCTBEHHBIX (urypax: Ky0, rapasuiesnernuresi, MpuU3Ma,
nUpamMu/Ia, map, chepa, KOHyC, WIMHAD. V300paxkeHre MpoCTpaHCTBeHHbIX (uryp. [Ipumeps ceueHuUH.
MHororpaHHUKU. TIpaBuibHbIE MHOTOTpaHHHMKH. [IprMepbl pa3BepTOK MHOTOTPAaHHUKOB, LIUIMHApPA U
KOHYyCa.

[MTousiTHe 00BeMa; equHULILI 00BeMa. OObeM MPSIMOYTOJIBHOTO TMapasuiesienuresa, Kyoa.

[Tonsitve o paBeHcTBe (uryp. LieHTpanbHasi, oceBasi U 3epKajbHasi cuMmeTpuu. M3o6pakeHue



CUMMETPUYHBIX (UTYP.

PerieHne npakTUecKUx 3ajau C MIpUMeHeHUeM MPOCTEUILINX CBOMCTB (UTyP.

HNctopus mareMmaTHKu

[MosiBnenne 1udp, OykB, meporsudoB B TMpoljecce cueta W pacrpesiesieHus TPOAYKTOB Ha
[peBHeM
bmwkaem Boctoke. Csisb ¢ HeomuTrueckoi peBoMOLMei.

PoxzeHue 1ecTuecaTepuuHOi cUcTeMbl curcieHus. [1osiBieHre fecITUYHOM 3arrcu
yucesI.

Poxxpenve u pa3BuTHe aprudMeTUku HaTypaibHbiX uncen. HOK, HO/I, npoctblie umncia. Pemiero
OpaTocdeHa.

[TosiB/ieHMe Hy/1s1 U OTPULIATE/IBHBIX UMCesl B MaTeMaTHKe JpeBHOCTU. Posb [InodanTa.
[Mouemy (—1)(—1) +17?

Ipo6u B BaBunone, Erunre, Pume. OTKpbITHE AecSITUYHBIX poOeli. CTapuHHBIE CHCTEMBI Mep.
Hecaruunble Apobu 1 MeTpryecKast cucteMa mep. JI. MarHULKuii.

CopeprxaHue Kypca MaTeMaTHKHU B 7-9 Kitaccax

Anredpa

Yucna

PanuonanbHbIe Unuc/ia

MHOXeCTBO  palldOHa/lbHbIX uucesn. CpaBHeHHWe PpalMOHA/NbHLIX uucen. [ledcTBUs C
paLoHaIBLHBIMY UKc/iaMy. [1peicTaBieHre paloHaIbHOTO YKC/IA AeCITUYHOU APOObI.

HMppanuoHanbHbIe yHuCia

[TonsiTe vppaLoHaapLHOro ync/ia. Pacrio3HaBaHue vppaloHanbHbIX ynces. [Ipyumepsl
JlOKas3aTe/lLCTB B anreOpe. VppaiuoHansHOCT, uncna V2. IlpumeHenue B reomeTtpud. CpaBHeHHe
VppaLMOHa/IbHBIX Yrcesl. MHOXXeCTBO [1eMCTBUTE/IbHBIX YUCel.

ToXaecTBeHHbIe IPeo0pa3oBaHUs
YucnoBble U 0yKBeHHbIe BHIP)KeHHS

BeipakeHne ¢ mnepeMeHHOW. 3HaueHue BblpakeHWs. IlofcTaHOBKa BBIpa)KEHWH BMeCTO

rnepemMeHHbIX.

Ienbie BbIpaXKeHUs

CrerleHb C HaTypaJbHBIM TIOKa3aTesieM U ee CBoicTBa. [IpeoOpa3oBaHusi BbIpaXkKeHHUH,
coJiep>KalliX CTeNeHH C HaTypasbHbIM [T0Ka3aTesieM.

OpHouneH, MHOrouseH. /IedCTBUSL C OJHOWIEHaMHM M MHOrO4YIeHaMHU (C0)KeHWe, BblUMTaHUe,
yMHOXKeHHe). DopMyJibl COKPAlLeHHOTO0 YMHOXKeHHsI: Pa3HOCTb KBaZjpaToB, KBa/lpaT CYMMbI U Pa3HOCTH.
Pa3no)keHre MHOrOY/ieHa Ha MHOKUTeU: BbIHECeHHe OOIero MHOXKUTessl 3a CKOOKH, TPYIITHUPOBKA,
nprMeHeHHe ()OpMYJ1 COKpAllleHHOIO yMHO)XeHMs. KBazipaTHbI TpexusieH, pas3/io’KeHue KBa/paTHOro

TpexujieHa Ha MHOXUTEJIN.



JipoGHO-panioHaIbHBIE BHIPa)XKeHHs

CrereHb C 1esbIM TIOKa3aresneM. [IpeoOpa3oBaHue JpOOHO-TMHENWHBIX BBIDAKEHUM: CI0XKeHUe,
yMHOXXeHUe, geneHue. AsireOpandeckass Apobb. [lomycThMble 3HaueHUs TiepeMEHHBIX B JIPOOHO-
palMOHabHBIX BhIpOKeHUsX. CokpaijeHue anreOpandeckux apobedi. ITpuBeneHue anreOpanveckKyx
npobeli K obimiemMy 3HameHartemt0. [IeMCTBUSI C anreOpanuecKUMH Jpo0sMHU: C/I0>KE€HHWe, BbIUHUTAHUE,
YMHO)XEHUE, [ie/ieHre, BO3Be/leHHe B CTeNeHb.

[Tpeobpa3oBaHue BbIpayKeHUM, COZePXKaINX 3HAK MOZYJISL.

KBajpaTHbie KOpHHU

Apudmetnueckuii KBaZipaTHbIN KopeHb. [Ipeobpa3oBaHye BbIpa)KeHHI, CO/IePIKAlMX KBa[paTHbIe
KODHU: YMHOJK€HUe, JlejieHUe, BbIHECeHHe MHOXXUTe/IS1 U3-T10/ 3HaKa KOpHS, BHECEHHe MHOXXUTeJISl TI0/
3HaK KOpHSI.

YpaBHeHMsT ¥ HepaBeHCTBa

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA UMC/IOBBIX PaBeHCTB. PaBeHCTBO ¢ mepeMeHHOM.

YpaBHenust

[MonsiTvie ypaBHeHUWsI M KODHsI ypaBHeHus. [lpejcTaBjieHWe O pPaBHOCW/IBHOCTH YypaBHEHUH.
O6nacTb orpefesieHys: ypaBHeHus1 (00/1aCTh JOMYCTUMBIX 3HAaUeHHIA TIepeMeHHOH).

JInHeliHOe ypaBHeHHE U ero KOPHHU

PemieHne nuHelHbIX ypaBHeHMWH. JIMHeliHOe ypaBHeHHe C TlapaMeTpoM. KomuuecTBO KOpHeM
JTMHEWHOT0 ypaBHeHUs. PellleHue IMHeNHbIX YPaBHEHUN C ITapaMeTPOM.

KBajjpaTHOe ypaBHeHHE U ero0 KOPHHU

KBazpaTtHble ypaBHeHus.. HerosiHble KBajpaTHble ypaBHeHMS. [IMCKPUMMHAHT KBaJpaTHOTO
ypaBHeHus1. Popmyria KOpHel KBazipaTHOro ypaBHeHusi. Teopema Bueta. Teopema, obpaTHasi Teopeme
Bueta. PellleHue KBaipaTHbIX YpaBHEHWN UCMOAb30BaHUe (OPMYJIbl /i1 HaXOXK/eHUs KOpHeH,
rpaguuecKkrii MeTo[] peIleHHs, pa3/oKeHHe Ha MHOXKWTeIH, MoJ00p KOpPHel C WCI0/Ib30BaHHEM
TeopeMbl Breta. KommuecTBo KOpHel KBaJpaTHOTO yYpaBHEHUS B 3aBUCMMOCTH OT ero JUCKPUMMHAHTA.
BukBasipaTHble ypaBHeHHWs. YpaBHEHWs, CBOJMMble K JMHEMHbIM U KBaApaTHbIM. KBazpaTHbie
ypPaBHEHHUSsI C TTapaMeTpOM.

JpoGHO-panioHaIbHbIE YPaBHEHUSI

Pemienue rmipocTedMx JpOoOHO-TMHENMHBIX ypaBHeHUWH. PelileHne /poOHO-paljMOHaTIBHBIX
ypaBHEHHH.

Metozbl pellleHWsT ypaBHEHWN: METO/bl PaBHOCH/IbHBIX TpeoOpa30BaHUi, MeTOJ[ 3aMeHbI

repeMeHHOM, rpaduyeckuii Metof. VIcriosb30BaHWe CBOMCTB (DYHKLMM TMpU pelleHuH YypaBHEHHUH.

TTpocrTeiiye npparpoHanbHble ypapHenus \ f [ x|=a,V f(x|=+g(x).
YpaBHeHus Buzia X" = a. Y paBHeHUS B LieJIbIX YMC/iax.

Cucrembl ypaBHeHUH



YpaBHeHue C AByMsi lepeMeHHbIMU. JIMHeliHOe ypaBHeHUe C JByMsl IlepeMeHHbIMU. [IpsiMasi Kak
rpaduueckasi UHTepIipeTaLysi JIMHEMHOTO ypaBHeHUS C ABYMsI llepeMeHHbIMHU.

[ToHsiTHE crcTeMbl ypaBHeHU. PellleHue crCTeMbl ypaBHEHHUM.

MeTo/ib! pellieHUs] CUCTeM JIMHeNHbIX ypaBHEHUM C IByMs [lepeMeHHbIMU: TpauuecKuil MeTo[,
MeTO/, CJIOKEeHHs, MeTO/| IO CTAHOBKH.

CucTeMbl TMHEMHBIX ypaBHEHWH C TapaMeTpOM.

HepagBencrBa

UncnoBele HepaBeHcTBa. (CBOMCTBAa UYMC/IOBBIX HepaBeHCTB. IIpoBepka cripaBejIMBOCTH
HepaBeHCTB IPU 3a/JaHHbIX 3HAUeHUSIX NlepeMeHHbIX.

HepaBeHcTBo c miepemeHHo#. CTporve u HecTporue HepaBeHCTBa. OO0sacTb oripejieneHust
HepaBeHCTBa (00J1aCTh [IOMYCTUMBIX 3HAUEHU TIepeMeHHOM).

PelieHue MHeNHBIX HEPABEHCTB.

KBazipaTHOe HepaBeHCTBO U ero pelleHus. PellleHue KBaJpaTHbIX HEpaBeHCTB: WCIIO/b30BaHUe
CBOMCTB U rpajuka KBaJpaTUYHOW (PYHKLMM, METOJ, HMHTEpBa/JOB. 3aluCh pelLleHus KBaJpaTHOIO
HepaBeHCTBa.

PerieHuie nenbix v Ap0OHO-paLMOHA/IEHBIX HEPABEHCTB METO/IOM MHTEPBAsIOB.

Cucrembl HepaBeHCTB

CucTembl HepaBeHCTB C OJHOW NepeMeHHOM. PellleHre cucTeM HepaBeHCTB C O/JHOU IepeMeHHOM:
NMHEeMHBIX, KBaJpaTHbIX. I300pakeHne pellleHUs] CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSMOMW. 3ammch
pelleHtsl CUCTeMbl HepaBeHCTB.

DOyHKINH

ITonsaTtue GpyHKIMH
JlekapToBBI KOOp/IMHATHI Ha IUIOCKOCTH. ©OpMHpOBaHUe Mpe/iCTaBlIeHU O MeTanpeAMeTHOM MOHATUN
«koopAuHaTh». Criocobbl 3aaHus (YHKLWM: aHAIUTHUeCKWd, rpaduueckuii, TabmvuHbii. ['padmk
¢yskuyu. [IpuMepbl (QYHKLMI, TOAy4YaeMbIX B TIPOLieCCe WCC/Ae/JOBaHMSI Pa3MUHbIX peabHbIX
TMPOLIeCCOB U pellleHus 3a7au. 3HaueHre GyHKIMM B Touke. CBoiicTBa GyHKIMIA: 06/1aCTh orpeziesieHus,
MHO)KECTBO 3HAUeHWM, HyJ/M, MPOMEXYTKM 3HAKOIIOCTOSIHCTBA, YeTHOCTh/HEUETHOCTb, IPOMEXYTKU
BO3pacTaHuss W yObIBaHWs, HanOoOsbllee W HavMeHbllee 3HaueHHs. VccienoBaHwe (yHKUMH TIO ee
rpaduKy.

[TpexcTaBnenye 06 acCUMMITOTax.

HenpepbiBHOCTH PyHKIMKU. KycouHO 3a/iaHHbIE QYHKLUH.

JIuHeliHasA QyHKIUS

CpoiictBa M rpaduk JuHeNMHOW (yHKIMU. YT/I0BOWM KO3((uiMeHT npsMol. PacrionokeHue
rpaduka nMHEMHOW (PYHKLMM B 3aBUCHMOCTH OT ee YI0BOro Ko3d¢urmeHTa ¥ CBOOOZHOTO uJieHa.
HaxoxzpeHve K03(Q@QULMEHTOB JWHEMHOW (YHKLMU MO 3aJaHHbIM YCIOBUSM: IPOXOXKZEHWe IPSIMOM

yepe3 /Be TOUKMA C 3a/laHHbIMA KOOpJWHATaMM, TPOXOXKJEeHWe TpsSMOM uepe3 JaHHYI0 TOUYKY U



rapasiieJIbHOU JaHHOW NPSIMOM.

KBagpaTnuHas GpyHKIUA

CaoiicTBa ¥ rpaduk KBajpaTuuHoW QyHKIuM (rmapabosa). [ToctpoeHue rpadvka KBajpaTUUHOM
byHKIIMM 10 TOukaM. HaxokgeHue Hyseld KBaJipaTUUHOW (YyHKLMH, MHOXeCTBa 3HaueHuM,
MIPOMEKYTKOB 3HAKOTIOCTOSTHCTBA, TIPOMEKYTKOB MOHOTOHHOCTH.

OOparHasi IpONoOpPLHOHA/IBHOCTh

CaoticTBa ¢pyHkun y = k/x. 'nnepbora.
I'paduku ¢pysakomii. [Ipeobpa3oBanue rpaduka ¢hyHkuuu y = f (X) /1 moctpoeHusi rpadykoB

dysxumii Buga y=a f (kx + b)+c, y=atk/x + b, y=vx, y=*Vx, y= | X | .

IToc/iegoBaTeIbHOCTH U IPOrPeCCHU

UucnoBasi mocef0oBaTe/IbHOCTb. [IpyuMepbl UMCIOBBIX MOC/e[oBaTe/bHOCTeH. beckoHeuHble
roc/iefioBaTe/lbHOCTU. ApudMeTuueckasi Tporpeccysi U ee CBOMcCTBa. ['eomeTpuueckasi MpPOTPeCcCHUs.
dopmysia 0011[ero useHa U CyMMBI 1 TIepBBIX U/ieHOB apri(MeTHUYeCcKol U TeOMeTpUUYeCcKOU TIporpeccuii.
Cxopgiasicsi reoMeTpruueckasi Mporpeccus.

PenreHne TeKCTOBBIX 3a/ja4

3agaun Ha Bce apudMeTHUecKue AeiiCTBUA

PelieHne TEKCTOBBIX 3a/lau apudMeTHUeCcKUM criocobom. Vcmonb3oBaHue TalOJHUI], CXeM,
yepTeXxeid, APYTUX CPeZCTB Mpe/CTaB/IeHus JaHHbIX TIPYU pellleHrH 3aJauu.

3agauu Ha BIOKeHHe, PadoTy U MOKYNKHU

AHanM3 BO3MOXKHBIX CHUTyalluid B3aMMHOTO PpacCTONIOKEeHUS OOBEKTOB TIPU WX IBWKEHWH,
COOTHOIIIEHWS] O0OBEMOB BBITIOJIHSIEMBIX PAabOOT TIpM COBMECTHOW paboTe. 3ajauM Ha YacTH, [0JIH,
TMIPOLIEHTBI

PemmeHnie 3ajjau Ha HaxOo)XK/JeHHWe UYaCTH YMC/a U 4YKUCIa MO ero uvactu. PeleHue 3ajau Ha
MpoLIeHThI U Aou. [IprMeHeHre TIPOTOPLMi TP pellieHUH 3a/1ay.

Jloruueckue 3ajauu

Perienue oruueckux 3ajau. PellieHue TOruyeckux 3a/iay C TIOMOLLbIO TpadoB, TabIuI].

OcHOBHBIE MeTO/bI PellieHHs TeKCTOBBIX 3ajau: apudmMeTHuecKuii, anreOpanyeckui, mepedop
BapuaHTOB. [lepBuUuHble Tpe/ACTaB/ieHUsI O [ADYTHX MeTo/ax pellleHusi 3aZiau (reoMeTpuueckue U
rpaduueckre MeTo/bl).

CTaTUCTHUKAa U TeopHs BePOSAITHOCTeH

CraTucruka

TabmiuHoe ¥ Tpaduueckoe TpeZCTaBeHHE [aHHBIX, CTOJIOUAThle W KPYTOBbIe AMarpammbl,
rpadvku, TpUMeHeHWe [guarpaMM U TpadUKOB [ OINMCaHUS 3aBUCUMOCTeM peasbHbIX BeJWUYMH,
u3BjeueHre WHPopMaLMKd U3 Tabmul, auarpaMM U rpadukoB. OrmucaresbHble CTaTUCTUUECKHE

ToKa3aTe/l YHC/IOBBIX HAOOpOB: cpesHee apudMeTUUecKoe, Me/vaHa, HauOoblliee W HaWMeHbIilee



3HaueHUs. Mepbl paccerBaHUsL: pa3Max, JUCIepCUsi U CTaHApPTHOe OTK/IOHEHUe.

CnyuaiiHass U3MEHUMBOCTb. VI3MEHUMBOCTH TNpWM  U3MepeHMsX. Pelaroujue mpaBuia.
3aKOHOMEPHOCTU B U3MEHUMBBIX BeJIMYMHAX.

CiyuaiiHble COObITHSA

CnyuaiiHble OMBITBI  (9KCTIEPUMEHTBI), 3/ieMeHTapHble — C/y4daliHble COOBITHSI  (MCXOZPBI).
BepositHocT  3/eMeHTapHbIX — coObITMd.  CoObITWS B C/Iy4allHBIX  3KCTIepUMEHTax |
6/1aronpUsSITCTBYIOLME 3/1eMeHTapHble COObITHs. BeposiTHOCTM c/lyyaliHBIX COOBITHMHM. OMBITHI C
PaBHOBO3MOXXHBIMH ~ 37IeMeHTapHbIMH ~ COObITHsIMU.  Krjlaccuueckrie  BepOSITHOCTHBIE — OTBITBI  C
WCTO/b30BaHHEM MOHeT, KyOukoB. IlpezicTaBiieHue COOBITHM C TIOMOIbIO [JUarpaMm Oijiepa.
[MpoTuBOMIONOXKHBIE COOBITHS, OObeAUHeHWe U TiepeceueHre COObITHN. [IpaBUIO  CIOXKeHUsT
BeposiTHOcTeld. CryuaiiHelii BbIOOp. IlpefcTaBneHue sKcriepyMeHTa B BHje JepeBa. HesaBucumble
COOBbITHSI. YMHOKEHHe BepOSITHOCTeM He3aBUCHMBIX CoObiTHiA. [locienoBaTenbHbIe He3aBUCHMbIe
ucnbITaHust. [IpefcTaBieHre 0 He3aBUCUMBIX COOBITUSIX B )KU3HHU.

J/1eMeHThI KOMOMHATOPHKH

[IpaBUnO yMHOXXeHUs, TepecTaHOBKM, (aktopuan uyuciaa. CoyeTaHMs] M YWUCIO COYETAHUM.
dopmyna uncna couetaHuid. TpeyronbHuk [lackans. OmbITel ¢ OOMBIIMM YKCIOM PaBHOBO3MOKHBIX
3/IeMeHTapHBIX COOBITHIA. BbIunc/ieHVe BepOSITHOCTEM B OMbITax C TMpUMeHeHHeM KOMOWHATOPHBIX
dopmyn. Ucnbitanuss bepHynmm. Ycrmex U Heyjaua. BeposTHOCTHM COOBITM B CepUU UCITBITAaHUM
bepnysu.

Cinyuaiinble BeJIMYUHbI

3HaKOMCTBO CO CJlyyalHbIMM Be/JMYMHaM{ Ha MpyMepax KOHEeUHBbIX AMCKPeTHBIX C/1y4YalHbIX
BesinuuH. PacmipesiesieHne BeposiTHOCTel. MaTemaTuueckoe oxkuziaHue. CBOMCTBA MaTeMaTHUyeCKOro
oxuziaaust. TloHsiTHe O 3akOoHe OoMbIIMX uwMcen. V3MepeHue BeposiTHOCTeM. IIprMeHeHHWe 3aKOHa
Oo/pIIMX UMCe B COLMOJIOTMH, CTPaXxOBAaHWM, B 3[paBOOXpaHeHWH, obecrieueHnM 06e30MacHOCTH
HaceJIeHUs] B Ype3BblYaliHbIX CUTyaLUsX.

I'eomeTpus

I'eomeTpuueckue (purypni

Purypsl B reoMeTpHH U B OKPY)XaKIl[eM MUpe

leomerpuueckasi ¢urypa. PopmupoBaHHe Tpe/CTaBleHUIl O MeTarpeJMeTHOM TOHATHUH
«urypa».

Touka, nUHUS, OTpe30K, MpsiMasi, JydY, JOMaHas, IJIOCKOCTb, yroj, OuCCeKTpuca yria u ee
CBOMCTBA, BU/bI YIJI0B, MHOTOYT'OJIbHUKHU, KPYT.

OceBast cumMeTpuUsi reoMeTpuueckux (uryp. LieHTpasnbHasi CHMMeTpUsi TeOMeTprUYeCKUX
uryp.

MHoroyro/ibHUKH1

MHOFOYFOJII::HI/IK, €ro 3J/IeMeHThI U ero CBOMcTBa. PacriosHaBaHue HEKOTOPbIX MHOT'OYT'O/IbHUKOB.



Brinyk/ible 1 HEBBIMYK/Ible MHOTOYTO/IbHUKU. [IpaBU/IbHBIE MHOTOYTOJIbHUKHU.

TpeyronbHUKW.  BbicOTa, MeAuaHa, OHCCeKTpHCa, CpeAHssi JIMHUASA  TPeyrojbHUKa.
PaBHOOe/IpeHHBINM TPEYTO/IbHUK, ero CBOMCTBA U NMPU3HAKU. PaBHOCTOPOHHUM TPEYTOJ/IbHUK.
[IpsIMOYTO/IbHBIM, OCTPOYTOJIbHBIA, TYMNOYTOJbHBIM TPEYrOJbHUKU. BHeIHWe yribl TpeyroJibHUKa.
HepaBeHCTBO TpeyroyibHUKa.

YeTblpexyroqbHUKA.  [lapasiesorpaMM, poM0, TpsSIMOYTOBHWK, KBajpar, Tparelus,
paBHOOeapeHHast Tpareijusi. CBOWCTBA M TIPU3HAKM TapasuiesiorpaMma, pomba, MpsSIMOYTOJIbHUKA,
KBajpara.

OKpYyXHOCTb, Kpyr

OKpYy>XHOCTb, KPYT, UX 37IeMeHTbl U CBOMCTBA; L|eHTPa/ibHbIe U BIIMCaHHbIe yT/ibl. KacaTtenbHasi U
ceKylllasi K OKPY)>KHOCTH, UX CBOWCTBa. BrmcaHHble M OMMCaHHbIE OKPY>XHOCTH [Jisi TPEYrOJ/IbHUKOB,
YeTbIPeXYT0JIbHUKOB, MPABU/IbHBIX MHOTOYTOJTbHUKOB.

I'eomeTpuueckue Gpurypsli B npocrpancTse (00beMHbIe TeJla)

MHororpaHHUK ¥ ero »3jeMeHThl. Ha3BaHWsi MHOTOrpaHHMKOB C Pa3HbIM TIOJIOXKEHUEM |
KOJIMUeCTBOM rpaHei. [lepBuuHble TpejcTaBleHUs O MUpamMuje, Tapasuiefenureje, npusMe, cdepe,
uiape, UAJIMHAPe, KOHYCe, UX 3/IeMeHTax U MPOCTeNIINX CBOMCTBAX.

OTHOLIeHMs

PaBeHcTBO uryp

CBolicTBa paBHbIX TPeyroabHUKOB. [IpM3HaKy paBeHCTBa TPEYT0/IbHUKOB.

ITapanienbHOCTh NPAMBIX

[Ipy3Haku ¥ CBOMCTBaA TapasjieflbHbIX TMPsIMbIX. AKCMOMa MapasienbHoCcT EBkinga. Teopema
dareca.

ITepneHguKy/sipHbIe IPAMbIE

[Tpsamou yron. Ilepnenaukysp k npsimon. HaknonHas, npoekuusi. CepeIMHHBIN NepIIeHAUKYJISP
K oTpe3Ky. CBOMCTBa U NPU3HAKU MepIreHUKY/IIPHOCTH.

ITogo0ue

[TponopuioHaBHBIE OTPe3KH, ogooue ¢uryp. [TogobHbIe TpeyrosbHUKH. [Ipru3HaKy momoousl.

B3aumHoe pacnoJ/io)keHue MpsiMOr U OKPY>KHOCTH, IBYX OKPY’>KHOCTE.

N3mepeHus v BIYUC/TIEHUS

Bennuunbl

[Touartue BemvuuHbl. [InuHa. M3mepenue aiuHbl. EquHunel usmMepenus AjivMHbl. BennuuHa yriia.
I'papgycHas mepa yria.

[MonsTvie o mMUIOLAZM TUIOCKOM (UTrypel U ee CBoMcTBax. M3mepenue rioifajed. EAMHULIBI
V3MepeHUs TUIoIau.

ITpencraBnenrie 06 oObemMe U ero CBOHCTBaX. l3MepeHue obGbema. EAMHUIIBEI HM3MepeHUs

00BHeMoB.



MN3mepeHus ¥ BIYUCTIEHUS

WHcTpymMeHTBl 11 U3MepeHWd W TOCTPOeHWM; W3MepeHHe U BbIYMC/IeHWe YIVIOB, [JIMH
(paccrosinuii), mnowmjaged. TpuroHomeTpuueckve (YHKLMA OCTPOrO yrjia B TIPSIMOYTOJILHOM
TpeyronbHUKe TpuroHoMetpuueckre GyHKIMU TYTOrO yrja. BeluncieHre 3/1eMeHTOB TPeyTroJbHUKOB C
VCII0/Ib30BaHMEM  TPUIOHOMETPUYECKUX  COOTHOLIeHWH. @DopMyJbl  IUIOLAAM  TPEYroJIbHUKA,
rapa’siziejiorpaMMa Y ero 4acTHbIX BUZOB, (POPMYJIbI JJIMHBI OKPY>KHOCTH U Iuiowiagu Kpyra. CpaBHeHUe
Y BelurcrieHue miomiazei. Teopema [Mudaropa. Teopema cuHycoB. TeopeMa KOCMHYCOB.

Paccrosinus

Paccrosinie mexxly Toukamu. PaccTosiHie OT TOUKM /10 TIpsiMoii. PaccTosinue Mexzy purypamu.

I'eomeTpnuecKue NoCTPoeHUs

I'eomeTpruecKre MOCTPOEHUs 1J1s1 ITFOCTPALIMK CBOMCTB reOMeTpuuecKux (uryp.

WHcTpyMeHTbl [ijii TIOCTPOEHWM: LMpPKYJb, JHWHENKa, yroibHUK. [IpocTeliive MOCTpOeHUs
LIUPKYJIeM U JINHEWKOW: MOCTpOeHHe OMCCeKTPHUCHI yTIjia, TIepreHAUKY/isipa K MpsMOM, yrja, PaBHOTO
JaHHoMy, IlocTpoeHue TpeyronbHMKOB MO TpPeM CTOPOHaM, JBYM CTOPOHaM M YIJIy MeXJAy HUMH,
CTOPOHE U /IByM NPUJIEXKALL[UM K Hell yryiam.

[eneHvie oTpe3ka B JJaHHOM OTHOIIIEHUU.

I'eomeTpHueckue nmpeodpa3oBaHus

IIpeobpa3oBanusi

[MTousiTHe mpeoOpa3oBaHusi. IlpeicTaBieHre O MeTanpeAMeTHOM TOHATHUH «IpeoOpa3oBaHue».
[Togobwue.

JBHKeHUs

OceBast ¥ 1leHTpa/IbHasi CAMMEeTpHs], IOBOPOT U Tapasule/bHbIN repeHoc. KomOyHalMy ABUKeHUM
Ha MJIOCKOCTH Y UX CBOMCTBA.

BeKTOpbI 1 KOOPJAUHATHI HAa TJIOCKOCTH

BekTophl

[TonsTvie BeKTOpa, JEeMCTBUS HAJ, BEKTOpaMH, MCIO/Ib30BaHUE BEKTOPOB B (PM3KKe, pas/ioKeHHue
BEKTOpPA Ha COCTaBJISIFOLIME, CKa/ISIPHOe TIPOM3Be/leHue.

KoopauHarsi

OcHOBHBIe MIOHATHS, KOOPAWHATBI BEKTOPA, pacCTOsSIHME MeXXy Toukamu. KoopyHaTe! cepejuHbI
OTpe3Ka. ¥ paBHeHUs (QUryp.

[TpyMeHeHre BEKTOPOB Y KOOPAMHAT /IJisl PellieHUsI MPOCTeMIINX reOMeTPUUeCKUX 3aZau.

Ncropuss MaTeMaTHKH

Bo3HUKHOBeHVe MaTeMaTWKM Kak HayKu, STarbl ee pa3BUTHS. OCHOBHbIE pa3ienbl MaTeMaTUKH.
Boigatomyiecss MaTeMaTUKKM U UX BKJ1aJ, B pa3BUTHE HAYKH.

BeckoHeUHOCTh MHOXKeCTBa MPOCTHIX uucesn. Yucna M JJIMHbI OTPe3KOB. PaljoHanbHble uucia.

[ToTpebHOCTH B MppaLjoHa bHbIX unciax. [lkona [Tudaropa



3apoxxeHue aareOpnl B HeAipax apudmetuku. Aji-Xope3mu. PoxkaeHre OYKBEeHHOW CHMBOJIUKH.
I1. ®epma, ®@. Buert, P. [lekapT. Vicropusi Bompoca 0 HaxoxAeHUH (HOpMys KOpHeM anrebpanuecKux
ypaBHeHUH cTereHel, bonbimx yetbipex. H. Taptanbs, k. Kapgano, H.X. A6ens, O. anya.

[MosiBieHWe MeTOZlAa KOOPZMHAT, TIO3BOJISIOLIETO TIEPEBOJUTbL reoMeTpuueckKre OOBEeKThl Ha
s3bIK anreOpsl. [losiBieHne rpadukoB ¢yHkimid. P. ekapt, 1. ®epma. [Tpumeps! pa3iuuHbIX CUCTEM
KOOp/JMHAT.

3aymaua Jleonapao IIuzaHckoro (PuboHauur) o Kposvkax, uucia PuboHauuu. 3azaua o
11axMaTHOU Jjocke. CXOAMMOCTb reOMeTPpHUUeCKOM IIPOrpeCcChH.

VcToku Teopur BepoATHOCTeW: CTpaxoBoe Jeno, a3apTHble urpel. I1. depma, b.ITackanb, f.
bepuymu, A.H.Konmoropos.

Om 3emnedenus kK ceomempuu. IMTugazop u e2o wkona. @anec, Apxumed. I[lnamou u Apucmomesb.
ITocmpoeHue npasunbHbix MHO20Y20/M1bHUKO8. Tpuccekyusi yena. Keadpamypa kpyea. YoOeoeHue kyba.
Hcmopus uucna dc. 3omomoe ceueHue. «Hauana» Eekauda. JI Diinep, H.U.J/lobauesckuli. Mcmopus
nsamoz2o nocmysnama.

I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYH#Caouwje2o mupd.

AcmpoHomus u eeomempusi. Ymo u kak y3Haau AHakcazop, OpamocgeH u Apucmapx o pasmepax
JIynbl, 3emau u CoaHya. PaccmosiHus om 3emau 0o Jlyubl u CoaHya. Mi3mepeHue paccmosiHusi om 3emau
0o Mapca.

Posnb poccutickux yueHblx 8 pazgumuu mamemamuku: JI. Dinep. H.U. Jlobauesckuli, IT.JI.
Yebbiwes, C. Koganesckas, A.H. Koamozopos.

Mamemamuka e paszsumuu Poccuu: Ilemp I, wkona mamemamuuyeckux U HABU2AYKUX HAYK,

pazsumue poccutickozo ¢aoma, A.H. Kpbiios. Kocmuueckas npoepamma u M.B. Kenobiuwl.

2.3 Ta6m/11_1a TeM I10 K/1aCCaM C YKd3daHHUEM KOJ/IMUeCTBad YaCOB

5 k1acc MmaTemaTuKa

No | Tema KomuectBo | Kosmmuecrso
JacoB KOHTPOJ/IBHBIX
padot
1 | HaTypa/bHble unciia 23 1
2 | Cno)keHue U BbIYMTaHUE HaTypaTbHbIX UMCe 38 2
3 | YMHOKeHUe U JlefieHre HaTypaJbHbIX YMCesl 45 2
4 | O6bIKHOBEeHHBIE pobHU 20 1
5 | JecsituuHble pobu 55 3




6 | toroBoe nmocTopeHHHe Kypca MaTeMaTHKH 5 Kjiacca 23 1
OO011ee KOJIMYECTBO YaCOB 204 10
6 K1acc MaremaTyKa
Ne | Tema KosnuecrBo | KonmuyecrBo
4acoB KOHTPOJIBHBIX
padot
1 | JenuMocCTb HaTypaJbHBIX YMCE 22 1
2 | OGBIKHOBEHHBIE [pOOH 47 3
3 | OTHoMIeHus ¥ TIPONOPLUA 35 2
4 | ParpoHasibHBIe YHC/IA U JeHCTBUS HaJi HUMU 79 5
5 | [ToBTOpeHMe U cUCTeMaTH3ALMs yueOHOr0 MaTepuara 21 1
OO0111ee KOJTMYECTBO UacCoB 204 12
7 Knacc mareMaTuKa (anrebpa)
Ne | Tema KomuecrBo | Kommuecrso
yacoB KOHTPOJILHBIX
pabot
1 IToBTOpEHue Kypca 5 — 6 kacca 4 -
2 JIuHeliHOe ypaBHeHUe C OJHOM TlepeMeHHON 17 1
3 enble BIpaykeHUs 65 4
4 DYyHKIUN 18 1
5 Cucrembl JIMHENHBIX ypaBHEHUH C ABYMsI IlepeMeHHbIMU 25 1
6 [ToBTOpEHUe 1 cucTeMaTh3aLus yueOGHOro MaTepuasa 7 1
OO0111ee KOJTMUECTBO YacoB 136 8
7 KJlacC MaTeMaTuka (reoMeTpusi)
Ne | Tema KonnyecrBo KonnyecrBo
JacoB KOHTPOJIBHBIX
padot
1 HauasibHble reoMeTpuueckye CBeleHus 11 1
2 TpeyroJyisHUKU 18 1
3 [TapannensHble NpsiMble 13 1
4 CooTHoLIeHNe MeXy CTOPOHAMU U yTrjlaMH TPeyrojibHUKa 20 2
5 IToBTOpeHue. Pemienue 3azau 6 1
OO6I1ee KOJTMUECTBO YaCoOB 68 6




8 kiacc mateMaTHKa (anrebpa)

Ne | Tema KommuectBo | KosmmuecTBo
4acoB KOHTPOJILHBIX
padot
1 | IloBTOpEHUS 5 1
2 | PauyoHasbHbIe BhIpaKeHUS 55 3
3 | KeazpaTHble KopHU. [JelicTBUTeIbHBIE UMC/IA 30 1
4 | KBagparHble ypaBHeHUs 36 2
5 | TloBTOpEHUe U cUCTeMaTH3aus yueOHOTO MaTeprasa 10 1
OO0111e€ KOTMUECTBO YaCOB 136 8
8 K/acc matemaTuka (reoMeTpus)
Ne | Tema KommuectBo | KomuecTBo
4acoB KOHTPOJIBHBIX
padot
1 UeTblpexyro/bHUKU 14 1
2 ITnomans 14 1
3 ITo06HBIE TPEYTOJIbHUKH 19 1
4 OKpPY’>KHOCTb 17 1
5 IToBTOpeHue. Pelienne 3agau 4 1
OO0I1ee KOJTMUECTBO YaCoOB 68 5
9 kyacc MaTematuka (anrebpa)
Ne | Tema KomuecTtBo KomuecTBo
JacoB KOHTPOJILHBIX
padot
1 | IloBTOpEHUA 7 1
2 | HepaBeHcTBa 26 1
3 | KeagparuuHasi GyHKIOUS 39 2
4 | DyeMeHTbI IPUK/IATHOM MaTeMaTHKA 27 1
5 | HucsoBbie nocief0BaTe/IbHOCTH 24 1
6 | TToBTOpeHHe U chCTeMaTH3alus yueOHOTO MaTepHaa 13 1
Oob111e€ KOJTMULCTBO YaCOB 136 7
9 Knacc MmaTemMaTHKa (reoMeTpusi)
Ne Tema KosnuecrBo KosnuecrBo
JacoB KOHTPOJIBHBIX

padot




Ne Tema KomumyectBo | Kommuectso
KOHTPOJIbHBIX
1/ 4yacoB
pabot

n
1 BexkTtopsl 8 -
2 Mertog KoopAuHaT 10 1
3 CooTHolLIeHUs MeXXy CTOPOHAMU U YIJIaMU TpeyrojibHUKa 11 1
4 J/1MHa OKpY>KHOCTH Y IJIOLaJib Kpyra 12 1
5 [BrxeHue 8 1
6 HauasnbHble cBefleHNs O CTepeoMeTpuu 8
7 O6 akcroMax TUIaHUMETPHUU 2
8 [ToBTOpEHUE 9

Ntoro 68 4




