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HHosicHuTeIbHAA 3aIUCKA

OcHoBHOW 3amayeil OOy4deHHsT MaTeMaTHKE B IIKOJE SBISIETCS CO3HATEIbHOE OBJIAJCHHE
yYalIUMHUCSl CUCTEMOM MaTeMaTH4EeCKUMX 3HAHUNW U YMEHUH, HEOOXOIMMBIX B IIOBCEIHEBHOHN JKU3HH.
OBnajeHrue MPAKTHUYCCKH JIFOOOM COBpPEeMEHHOU mpodeccueld TpeOyeT TeX WIM HWHBIX 3HAHHK 10
MaTeMaTHKe. AKTyaJabHOW 3a1a4eii 1 MUCCUEN IIKOJIBI SIBJIIETCS OIPEACIICHHBIN OPTPET BBIITYCKHUKA HA
BBIXO/IE, HMMEIOLIEM KayeCTBEHHbIE 3HAHUS [0 MPEAMETY U BBICOKMM IOTEHIMAl B pealu3aluu
3aJlyMaHHbIX Leled. 3ajauya IpenojaBaTess - IPEAMETHHKA pPEaJu30BaTb HE TOJIBKO IICHXOJIOTO-
Ie1arOrMYecKyro (PYHKIUIO, HO U HEITOCPEICTBEHHO 00ECIeUYNTh YyUeHHKAa BCEM HEOOXOIAUMBIM HAOOpOM
3HAaHUH M YMCHMH, KOTOpbIE B [JAJbHEWIIEM OH CMOXET IPUMEHHUTb U JI0OKa3aTb HAa OCHOBHOM
rocyznapcTBeHHOM 3k3amene (OI'D).

JlanHasi mporpamMma Kypca BHEYPOUHOU JESTENbHOCTH TpeAHa3HavyeHa Juis oOydaromuxcs 9-x
KJIacCOB 00111e00pa30BaTEeNIbHBIX YUpeXJIeHUH M paccuutaHa Ha 34 wyaca, 1 uvac B Henemo. OHa
IpeHa3HayeHa Ui MOBBIIEHUS (PGEKTUBHOCTH MOATOTOBKU o0ydarommuxcs 9 kiacca K OCHOBHOMY
rOoCy/IapCTBEHHOMY 3K3aMEHY [0 MaTeéMaTHKE 3a KypC OCHOBHOM IIKOJBI W IpelycMaTpuBaeT HX
MOJrOTOBKY K JajibHElIIeMy O0y4eHHUIO B CPEHEH IIKOJIE.

IIporpamMmoil MIKOJIBHOIO Kypca MaTeMaTUKH He IPeayCMOTPEHbI 0000IEHHE U CUCTeMaTH3aIMs
3HAaHUH 10 pa3IMyYHBIM pasjesiaM, MMOJIyYEeHHbIX yJalllUMHUCS 3a Bech nepuoj o0ydeHus ¢ 5 mo 9 kiacc.
BHeypouHast 1esITeTbHOCT IO MaTeMaTHKE «DPYIUT» MO3BOIUT CUCTEMAaTU3UPOBATh U YIIIYOUTh 3HAHUS
yUYaIIUXCsl TI0 pa3iM4yHBIM pa3jielaM Kypca MaTeMaTHKH OCHOBHOW MIKOJBI (apudpmeTnke, anredpe,
CTaTUCTHKE, TCOPHU BEPOSTHOCTEH U T€OMETPHUN).

BHeypouHass nesaTeNbHOCTH MO MaTeMaTtuke B 9 kiacce HaIpaBJIEH Ha BOCIIOJHEHUE
HEJOCTAIONINX 3HAHUN, OTPAOOTKY IPUEMOB PELLICHHUS 3a/laHui PA3IMYHBIX THUIIOB U YPOBHEH CIIOXKHOCTHU
BHE 3aBUCUMOCTU OT (POPMYJIHUPOBKH, a Takke OTpabOTKy THMHOBBIX 3anaHuii OI'D mo matemaruke Ha
TecTOBOM Marepuaie. [IporpaMMa BHEYpOUHOH IEATENBHOCTH 110 MaTEMaTUKE B 9 KilacCe COCTaBIEHa Ha
ocHoBe O0s3aTeIbHOI0 MUHUMYMa COJIEp’KaHHUsI OCHOBHBIX 00pa30BaTeNbHBIX porpaMM 1 TpeboBaHMi
K YPOBHIO MTOJIFOTOBKH BBHIITYCKHUKOB OCHOBHOM IIKOJIBI.

Metoabl padoThl B pAaMKaxX OPraHU3alui BHEYPOYHOIi 1esiTe IbHOCTH:

e Meroa rpynnoBoro B3auMoJeHCTBYS;
e Meroz 1€10BOTO COTPYAHUYECTBA;

e Metoa caMOCTOSITETBHOM pabOTHI,

e Meron K1acTepos;

e Meroa «IIpobreMHoil cutyanumn»

e Mertoa urpsr;

e Merox kommynukanuu (World Cafe);
e Meroa TeMaTUYECKON JUCKYCCUU;

e Mertoz rpynnoBoi KOHCYJIbTallUH;



Merton npe3eHTanuii;

Merton yueOHOTO TpeHaxepa (Ha mpuMepe KOHKPETHON MaTeMaTHIECKOM CPEIbI.

I_[e.m, BHeypoqﬂoﬁ JeATEJIbHOCTH. CHUCTCMaTHU3aLMs 3HAaHUH W CIOCOOO0B JACATCIIBHOCTH

ydalquxcs 1Mo MaTeéMaTHUKE 3a KypC OCHOBHOMI MIKOJIBI, IIOATIOTOBKa o6yqa}01u1/1xc;1 9 kacca K OCHOBHOMY

TOCYJapCTBEHHOMY 5K3aMCHY I10 MaTEMaTHUKE.

33)13‘11/1 BHeyp()‘lH()ifl NeATECJIbHOCTH .

3aKkpenuTh OCHOBHbBIE TEOPETUUYECKNE OHATUSA U ONPENEICHUS 110 OCHOBHBIM U3y4aeMbIM
paszzaenam;

OtpaboTaTh OCHOBHBIE THIIBI 337a4 H3y4aembix TUIOB KM OI'D «__ », «Anrebpa» u
«"eomeTpusi» U UX AITOPUTM PEIICHHUS;

dopmupoBaHue y 00yYaromMXcs LEJIOCTHOTO MPEACTAaBICHUS O TeMe, €€ 3Ha4eHHs B
pazzene MaTeMaTUKH, MEXKIIPEAMETHBIC CBSI3U C IPYTUMHU TEMaMU;

CIOoCOOCTBOBAaTh HMHTEIUIEKTYATbHOMY Pa3BUTHIO y4alIMXCs, (OPMHUPOBAHUIO KadyecTB
MBIIUICHUSI, XapaKTEPHBIX JJII MaTEeMAaTUUECKOU JEATEIbHOCTH U HEOOXOIUMBIX YUCHHUKY
g yenemHou caaun OI'D, u1st o01elt connanbHOW OpUEHTAIHH;

AKIEHTHPOBATh BHUMAHUE YYAIINXCS HA €AMHBIX TPEOOBAHUSAX K MpaBmiaM OQOpMIICHUS
pa3IMYHBIX BUJOB 33JaHUM, BKIFOUAEMbIX B UTOTOBYIO aTTECTAlMIO 3a KypC OCHOBHOMU
LIKOJIBL.

CnocoOCTBOBaTh CO3JAHHMIO YCIOBUH OCMBICICHHOCTH YYEHHS, BKIIOYCHHS B HETO
o0yuJaroIerocsi Ha ypoBHE HE TOJBKO MHTEJUIEKTYaJIbHOM, HO IMYHOCTHOW U COIMAIbHOMN

AKTUBHOCTH C MIPUMCHCHUCM TEX HUJIM UHBIX METOJ0B O6y‘IeHI/I${.

Iinanupyembie 06pa3oBaTesibHbIe Pe3yJbTaThI:

Ilpeomemnmnwie pesynomamol:

@opMupoBaHUE HABBIKOB IOMCKA MaTEeMaTHUYeCKOTO METOo/a, aJropuTMa U IOMCKa
peleHns 3a1a4M B cTpyKType 3ana4d OI'D;

®opmupoBaHue HaBbIKa PEIICHUs OMPEEIIEHHBIX TUIIOB 3a/1a4 B CTPYKTYpe 3aaa4y OI'D;
yMeTh paboTaTh ¢ TalJMLlaMH, CO CXE€MaMH, C TEKCTOBbIMH JaHHBIMU; YMETb
peoOpa3oBbIBaTh 3HAKU M CHMBOJIBI B J0Ka3aTENbCTBAX M MPHUMEHSAEMBIX METOJax s
perieHust 00pa3oBaTeNIbHBIX 3a/1a4;

NPUBOJNUTH B CHUCTEMY, CONOCTaBIATh, 0000LIaTh M aHAIM3MPOBATH MH(POPMAIIMOHHBIE
KOMITOHEHTBI MAaTEMaTH4YECKOI0 XapakTepa MU yMETb NPUMEHSTHh 3aKOHbI U IIpaBWJa JJIs
pelleHns KOHKPeTHBIX 3a/1a4;

BBIJICJIATh TJABHYIO M M30BITOUYHYIO HMH(OpPMAIMIO, MPOU3BOAUTH CMBICIOBOE CXKaTHe
MaTeMaTHYeCKUX (aKTOB, COBOKYIMHOCTH METOJOB U  CIOCOOOB pELIEHUs; yMETh

MNpEACTaBJIATH B CIIOBECHOM (bopMe, HCIIOJIb3YA CXCMbI U PA3JIMYHBIC Ta6J'II/ILU:I, Fpa(bI/IKI/I n



AuarpaMmbl, KapThl MMOHATHM U KJIaCTCpPbl, OCHOBHBIC UJICH U IIJIaH PCIICHUA TOH WJIN MHOM

MaTeMaTHYeCKOM 3a1a9H;

Memanpeomemmuie pe3ynvmamsl 00yueHus

Pezynamuenwvie YY/[

OTIpE/ICNIATh COOCTBEHHBIC NPOOJIEMbI W TPHYMHBI WX BO3HHKHOBEHHS IPH padboTe C
MaTEeMaTHYECKUMU 00BEKTaMU;

dbopMyIUpoBaTh COOCTBEHHBIC BEPCUU HIIA MPUMEHSThH YKE U3BECTHBIE (DOPMBI H METOIBI
pelIeHHsT MaTeMaTH4eCKOH MpoOJieMbl, (OPMYJIMPOBATH MPEAIIONOKEHHUSI U CTPOUTH
THIIOTE3bl OTHOCHUTEIIFHO PAacCMaTpUBAaEMOr0 OOBEKTa M IMPEIBOCXUINATH PE3YJIbTaThl
CBOCH y4eOHO-TI03HABATEIIbHOM JeSITeIbHOCTH;

ONpeneNaTh IyTH JOCTIDKEHHs IeJieH W B3BEHIMBATh  BO3MOXKHOCTH pPa3perieHHUsI
OTIpPE/ICTICHHBIX Y4eOHO-II03HABATEIBHBIX 33/lad B COOTBETCTBHH C OIPEICICHHBIMU
KPUTEPHUSIMH U 33]]a9aMU;

BBICTpAaUBaTh COOCTBEHHOE O0O0pa3oBaTeIbHOE IMOAIMPOCTPAHCTBO I Pa3pelICHHS
OTIPEICIICHHOTO Kpyra 3ajad, ONpee/isTh ¥ HAaXOJUTh YCIOBHS JJIs peali3aliy HIeH 1
IJ1aHOB (camooOy4deHue);

CaMOCTOSITEIILHO BBIOUPATH CpPelU MPEIJIOKEHHBIX pecypcoB Hambosiee 3G (EeKTHBHBIE U
3HAYMMBbIC ITPHU PadOTE C OMPEICICHHON MAaTEMaTHIYECKON MOJICIIBIO;

YMETh COCTaBJISITh IJIaH Pa3pelieHUs] ONPEISIICHHOTO Kpyra 3a/1a4, UCIOb3Ys pa3IndHbIe
CXEMBI, PECYPChl TIOCTPOCHHSI AMArpaMM, MEHTAIbHBIX KapT, MMO3BOJISIONIMX MPOU3BECTH
JIOTUKO - CTPYKTYPHBIN aHATIU3 33]1a49H;

yMeTh IJIAaHHPOBATh CBOW OOpa30BATENBHBIM MapUIPyT, KOPPEKTHUPOBATH M BHOCUTH
oTpe/ieNicHHbIe W3MEHEHHS, KAYeCTBCHHO BIIMSIOIINE HA KOHEYHBIM TPOAYKT Y4eOHO-
IM03HABATEILHOM JESITEIIHFHOCTH,

YMEHHE Ka4eCTBEHHO COOTHOCUTH CBOM JICHCTBHUS C TPEIABKYIIAEMBIM HUTOTOM Y4eOHO-
MMO3HABATEIFHON JICSITETLHOCTA ITOCPEJICTBOM KOHTPOJIS W TUIAHHPOBAHHS YIeOHOTO
Mpoliecca B COOTBETCTBHH C U3MEHSIOIIMMUCS CUTYAIIUSIMU U TPUMEHSIEMBIMU CPEJICTBAMHU
1 (hopMaMu OpraHHU3aIK COTPYIHUYECTBA, a TAKKE MHIMBUIyaTbHOU paboThl HA YPOKE;
yMEHHE OTOMpPATh COOTBETCTBYIOIIME CPEACTBA Peau3allid PEHIeHHs] MaTeMaTHUYECKUX
3aa4, MoAOWMpaTh HMHCTPYMEHTHI [UIsl OLIGHWBAaHUS CBOEH TpaeKTopuu B padore C

MATEMATHUYCCKUMMU ITOHATHAMU U MOJACIISAMU,

Ho3znasamensnuvie YY/[

YMEHHE OIpEAENsATh OCHOBOIIOJArarollee MOHATHE U MPOU3BOJUTH JIOTHKO-CTPYKTYPHBIN
aHaJIN3, ONPEAENATh OCHOBHBIE IPU3HAKW M CBOMCTBA C IOMOUIBIO COOTBETCTBYIOIIUX

CpCACTB U UHCTPYMCHTOB;



® yMEHHE IPOBOJIUTH KiIacCHU(PUKaLNIO 0OBEKTOB HA OCHOBE KPUTEPHUEB, BBIICISITH OCHOBHOE
Ha ()OHE BTOPOCTENICHHBIX JAHHBIX;

® yMEHHE [POBOAUTH JIOTMYECKOE pPACCYy)KICHHE B  HANpaBICHHH OT  OOIIMX
3aKOHOMEPHOCTEH U3y4aeMoi 3aauu JJO YaCTHBIX PACCMOTPEHHIA;

® YMEHHUE CTPOMUTbH JIOTUYECKUE PACCYKIECHHUS HA OCHOBE CHUCTEMHBIX CPAaBHEHHUH OCHOBHBIX
KOMITOHEHTOB U3Y4aeMOI0 MaTeMaTUYECKOT0 pa3jiesa Uild MOJICIH, MOHSATHS WU KJIACCOB,
BBIJIETISISL OTIpe/ieNICHHbIE CYIECTBEHHbIC TPU3HAKU WM KPUTEPUU;

® yYMEHUE BBISBIAThH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUHYHOCTh COOTBETCTBYIOLINX
LEMOYEK pacCykJeHUd mpu paboTe ¢ MaTeMaTHUYECKUMHM 3a/ladaMH, YMETb MOAPOOHO U
C)KAaTO IMPEACTaBIATh JIETAIM3ALMI0 OCHOBHBIX KOMIIOHEHTOB IIpU JI0Ka3aTEIbCTBE
MOHATUH U COOTHOLLIEHUI Ha MaTeMaTUYECKOM SI3BIKE;

® YMEHUE OpraHU30BbIBATh IOMCK M BBIABIATh NPUYMHBI BO3HUKAIOUIMX IPOLECCOB,
SBJICHUH, HauOojee BEpOsATHbIE (AKTOPbI, MO KOTOPHIM MaTeMaTHYEeCKUE MOJEIU HU
OOBEKTHI BEAYT ceOs 1O OMpPENEeTICHHBIM JIOTHUYECKUM 3aKOHaM, YMETh MPHUBOJIUTH
MIPUYMHHO-CJIEICTBEHHBIN aHaIN3 MOHATUHN, CYXK/ICHUN U MAaTEeMaTUYECKUX 3aKOHOB;

® YyMEHHE CTPOUTH MATEeMATHYECKYI0 MOJeNb NpU 3aJaHHOM YCJIOBHUHU, OOJIaaromie
OTIpeJICIEHHBIMU XapaKTePUCTUKAMU O00BEKTa NIPY HATMYHH ONPECIICHHBIX KOMIIOHEHTOB
(bopMHpYIOMIETrocs: MPEANoIaraeMoro MOHATHS WIH SBJICHHUS;

® yMeHue NEPEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTaBJISIOLIYIO
MaTeMaTHYeCKOW 3aJaud Ha S3BIK TpapUuecKoro OTOOpaKEHUS - COCTaBJICHUS
MaTEMaTHYECKON MOJIENIN, COXPAHSIIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKU;

e YyMEHHUE 3a/laBaTh IUIaH pEIICHHUs MaTeMaTU4YeCKO 3aJauM, peajn30BbIBATH AJITOPUTM
JeWCTBUH Kak MOIIaroBOM HHCTPYKIMHU JJIs pa3peleHus yueOHO-T103HaBaTeIbHON 33/1a4H;

® yYMEHHUE CTPOUTH JI0OKA3aTeIbCTBO METOJIOM OT POTUBHOTO;

e yMeHHue paboTaTh C MPOOJIEMHON CHUTyallMel, OCYIIECTBIATh 00pa3oBaTeIbHBINA MpOIEcC
MOCPEJICTBOM IOMCKAa METOJIOB M CIIOCOOOB pa3pelleHus 3a/laud, ONpeNeNaTh I'PaHUIIbI
CBOEro 00pazoBaTeIbHOI0 MIPOCTPAHCTBA;

® yYMETb OPMEHTUPOBATHCA B TEKCTE, BBISABIITH INIABHOE YCIOBHUE 3aJaud M YCTaHaBJIMBATb
COOTHOILIEHHE PacCMaTpUBAEMbIX O0BEKTOB;

® yMEHHE I[E€pPEeBOANTH, WHTEPIPETHUPOBATh TEKCT B MHBIE (OPMBI IPEACTaBICHUS
nH(pOpMAIIUU: CXEMBI, TUarpaMMbl, rpaduueckoe MpeICTaBIeHHE JaHHbIX;

Kommynuxamuenwvie YY/[
e ymeHue paboraTh B KOMaHzae, (OpMHUpPOBAHHE HABBIKOB COTPYAHHYECTBA U Y4eOHOTO

B3aMMO/JICHCTBHS B YCIOBUSX KOMaH/IHOM UTPbl WIIM UHOU (hOPMBI B3aUMOIEHCTBUS;



® yMEHHE pACIpeleNsaTh POJIM U 3aJaud B paMKax 3aHATHs, (GOpMUpPYS TakKe HABBIKH
OpPraHU3aTOPCKOr0 XapaKTepa,

® yMEHHE OLICHUBATh MMPABUILHOCTh COOCTBEHHBIX JIEUCTBUM, a TAKKE IEATEIIbHOCTH JPYTUX
Y4aCTHUKOB KOMAH/IbI,

® KOPPCKTHO, B paMKax 3aJa4 KOMMYHHUKAIHH, (bOpMy.HI/IpOBaTB H OTCTauBaThb B3IJIAABI,
apryMEeHTHPOBAaTh JOBObI, BBIBOJIBI, & TAK)KE BBIIBUTaTh KOHTAPTYMEHTHI, HEOOXOIUMbIC
JUIS BBISIBIICHHSI CUTYAI[MH yCIIeXa B PEIICHUH TOW MJIM HHOW MaTeMaTHUYCCKOM 3a1auH;

e YyMEHHME TOJb30BaThCs MATEMATHUYCCKMMH TEPMHUHAMH ISl PEHICHUS  y4eOHO-
MO3HABATEJIbHBIX 3a/1ay, a TAK)KE CTPOMTh COOTBETCTBYIOIINE PEUCBBIC BHICKA3bIBAHMS HA
MAaTEMaTUUCCKOM A3bIKE JJISI BBICTPAWBAHUSA MaTeMaTHIECKOU MOJCIIN,

® yMETh CTPOUTh MaTEMAaTHYECKHE MOJIEIHU C MOMOIIBI0 COOTBETCTBYIONIETO POrPAMMHOTO
obecriedeHus, CEpBUCOB CBOOOHOTO OTJAIICHHOTO JIOCTYIIA,;

® yMeTh IPaMOTHO W 4YETKO, coryiacHo mpaBwiam odopmieHus KHMM-a OI'D 3aHocuTh
IMOJIYUYCHHBIC PE3YJIbTAThI - OTBCTHI.

B cuity 00sbIoi MPakTHYECKON 3HAYUMOCTH JTAHHBIA KypC MPEACTAaBIsSCT COO0M COBOKYITHOCTb
BOXHBIX M TIOJIC3HBIX COBETOB, 3HAHHA, SIBIACTCSA CPEACTBOM OOYYCHHS M CPEJACTBOM Pa3BUTHS
HHTCJUICKTYAJIbHBIX KAa4YC€CTB JIMYHOCTHU YYalIUXCs. I[JISI ydamuxcCs, KOTOPBIC ITOKa HE IPOSABIIAIOT
3aMETHOTO0 pPOCTa B IUIAHE MAaTEMaTHYeCKOTO YCBOCHHS OCHOBHOTO COJICPXKAHHUS HM3Yy4acMOro
npeaMeTa, 3TU 3aHATHS MOMOTYT CTaTh TOJYKOM B Pa3BUTHH MHTEpPECa K MPEIMETY U CIIOCOOCTBYIOT
MOJIOKUTEIBHON TCHICHIIMK B IUIAHE TMOATOTOBKA K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe.

Pezynomam o6yuenus: GopMupoBaHHE YMEHUH ¥ HaBBIKOB PEIICHHS OCHOBHBIX THITOBBIX 3a/1a
OCHOBHOT'O TOCYJapCTBECHHOT'O dK3aMeHa 10 MaTeMaTHKE, YMEHHE MPUMEHSTh MOJyYCHHbIC 3HAHUS
Ha TMpPaKTHKE, B TOM YHCJIEC IUIAHUPOBATh W TPOCKTUPOBATH CBOI JICATEIBHOCTh C YYE€TOM
KOHKPETHBIX JKU3HCHHBIX CHTYaIlUH.

OcHoBHOE conepikaHue
Aaredpa u apupmernka

HarypanbHble ynciia 4 HyJIb

HarypajbHbIi psij YMces U ero cBoicTBa

HatypanbHoe 4YHClIO, MHOXECTBO HATypajbHBIX YHCEl W €ro CBOWCTBA, H300paxKeHHe
HaTypaJbHBIX YMCEN TOYKAMH HA YUCJIOBOW NpsAMOM. Mcnoap30BaHME CBOMCTB HATYpaJbHBIX YUCEN MPH
pELICHUH 3a/1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJI

Paznuumne mexny mudpoit u uuciaoM. [lo3unmoHHAsl 3amuch HAaTypaJbHOTO YHUCIA, TTOMECTHOE
3HaueHUe MUQPPHI, pa3psAaAbl U KJIacChl, COOTHOIIEHUE MEX/Y IBYMSI COCETHUMU Pa3psIHBIMU €TUHUIIAMH,

YTCHUC U 3alIMCh HATYpPaJIbHBIX YUCEII.



OxpyrieHue HaTYypaJbHBIX YUCe

HeoOxonumocts okpyriienus. [IpaBuino okpyriieHus HaTypalbHbBIX YHCEIL.

CpaBHeHHe HATYPAJIbHBIX YHCell, CPaBHeHHe ¢ YucjioM 0

[lonsiTE O CpaBHEHUM 4YMCEJl, CPABHEHME HATYpPaJbHBIX YHCEN IPYr C APYIOM U C HYJEM,
MaTeMaTU4yecKas 3aluch CPaBHEHH, CIOCOOBI CPAaBHEHUS YHCEIL.

HeiicTBUS ¢ HATYPAJbHBIMH YHCJIAMHU

CnoxxeHue ¥ BBIYUTAHHE, KOMIIOHEHTBHI CIIO)KCHUS ¥ BBIYMTAHUS, CBSI3b MEXKIY HHUMH,
HAXOXXJCHUE CYMMBI M pa3HOCTH, M3MEHEHHE CYMMBI W DPAa3HOCTH INPH H3MEHEHWH KOMIIOHEHTOB
CJIOKEHHSI U BHIYUTAHUSI.

YMHOKEHUE U JIeJIeHne, KOMIIOHEHTbl YMHOXKEHHUSI U JIeJIEHUs, CBA3b MEX/1y HUMHU, YMHOKEHHUE U
CIIO)KEHUE B CTOJIOMK, JICJICHHE YrOJKOM, MPOBEpKa pe3ysbTaTa C MOMOIIBIO MPUKUAKH M OOpPaTHOTO
JICUCTBUA.

[lepemecTuTENbHBIA U COYETATENbHBIA 3aKOHBI CIOXKECHHS U YMHOXCHHS, paclpeleauTeNbHbIH
3aKOH YMHOKEHUSI OTHOCUTEIILHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOS BbINOJHEHUST apuhMemuieckux
oeticmauii.

CreneHb ¢ HaTYypaJbHBIM NOKa3aTeJeM

3anuch uyMciaa B BHJE CYMMBI Pa3psAOHBIX CJaraéMblX, IOPSIOK BBIIIOJHEHUS JEHCTBUN B
BBIPQXECHHX, COJIEPKAINX CTEeHb, BEIUUCICHIE 3HAUCHUHN BBIPAKECHHM, COJIEPKAINX CTEICHb.

Apodu. O0bIKHOBEHHBbIE IPO0H

Hons, gacte, ApoOHOE 4ucio, apo0b. [poOHOE YuCIIo Kak pe3ynbTar AciieHus. [IpaBuibHBIC H
HEIpaBUJIbHBIE IPOoOU, CMelIaHHas IPOOk (CMEIIaHHOE YHUCIIO0).

3anuch HATYpallbHOTO 4YHCIa B BUIE JpOOHM C 3aJaHHBIM 3HaMEHaTeleM, MpeoOpazoBaHUeE
CMEIIaHHOH IpoOu B HEMPaBUIBHYIO IPOOh U HA0OOPOT.

[IpuBenenue apodeii k od1eMy 3HaMeHarento. CpaBHEHHE OOBIKHOBEHHBIX JIpo0ei.

CnokeHHME W BBIUMTAHHE OOBIKHOBEHHBIX JpoOcil. YMHOXKEHHUE U JIeJieHHe OOBIKHOBEHHBIX
Ipobeii.

ApudmeTnueckue JeHCTBHS CO CMEIIaHHBIME IPOOSMHU.

Apudpmernueckue JeiCTBUS ¢ JPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bINUCIEHULL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OelCmEUi.

JecaTu4HbIe 1poOH

Ienas u papoOHas dacTu jecsaTMuHOW Jpodu. IlpeoOpa3oBaHue [ecATUYHBIX JpoOei B
oObIKHOBeHHbIe. CpaBHEHHE NeCATUYHBIX apobOeil. CroxkeHue W BBIYUTAHHME JAECATUYHBIX IpOOei.
OxpyrieHne JecSITHUUHBIX ApoOeil. YMHOXXeHUE M JeJeHHE NEeCATHUHBIX Ipobeil. [Ipeobpazosanue
00bIKHOBEeHHBIX Opobell 6 Decamuutble Opodou. Koneunvie u beckoneunvie decamuunvie OpooU.

IIpoueHTsI



[lonsTue nporeHta. BolyncieHne MPOLEHTOB OT YHUCJIA U YHUCHIA 0 W3BECTHOMY IPOIIEHTY,
BbIpaXKCHHE OTHOLIEHUS B MpOIeHTax. PelieHne HecI0KHBIX TPAKTUUECKUX 3aau C MPOIIEHTAMHU.

JAunarpamMmmbl

Crosnb4ateie U KpyroBble nuarpammbl. M3BrnedeHune wHGOpMALUU U3 IuUarpamm. Mzobpasicenue
ouazpamm no 4Ucio8biM OAHHBIM.

PannonanbHble yncia. [lonoxkure/bHbIE H OTPULATEIbHbIE YHCJIA

N300paxkeHne yucenn Ha YUCIOBOM (KOOpAMHATHOW) npsiMoi. CpaBHeHHe yncesl. Moayib ducia,
reoMeTpUUecKass MHTEpIpeTanuss Moayisl uyucia. J[edcTBUSA C MOJOXHUTEIBbHBIMU U OTPULATEIbHBIMU
yyrcliaMd. MHOXeCTBO I[€JIbIX YHCElL.

IlonsiTHe 0 pauMoHAJBLHOM uMcie. [lepsuunoe npedcmasieHue 0 MHON*CECHEE PAYUOHATLHBIX
yycen. JIedicTBUs ¢ palHOHAIBHBIMU YUCIAMU.

Pemenne TekcToBBIX 32124

EnuHunbl u3MepeHwuii: JUIMHBI, IUIOMAAN, 00beMa, Macchl, BPEMEHH, CKOPOCTU. 3aBHUCHMOCTH
MEXy €AMHUIIAMU U3MEPEHUS KaK0M BETMYMHbBI. 3aBUCUMOCTH MEXy BEIMYMHAMH: CKOPOCTH, BpEeMs,
paccTosiHre; TPOU3BOIUTENBHOCTD, BpeMs, paboTa; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

KBanparnbie kopHu

ApudmeTrnueckuii KBaApaTHbI KopeHb. [IpeobpazoBanue BbIpaeHH, COAEpKAIUX KBAapaTHbIE
KOPHH: YMHOKEHUE, JIeJICHHE, BHIHECEHHE MHOXKHUTENS U3-TI0J1 3HAKA KOPHS, BHeCeHue MHOMCUmeis noo
3HAK KOPHSL.

YpaBHeHus U HepaBeHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.

YpaBHeHus

[lonsiTe ypaBHEHMSI W KOpHS ypaBHeHUs. [Ipeocmasnenue o pagHOCUNbHOCMU YDAGHEHUIL.
Obnacmu onpedenenust ypasHeHus (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

JInHelHOe ypaBHEHHE U €r0 KOPHU

Pemenne nuHeNHBIX ypaBHeHUU. Jluneiinoe ypasHenue ¢ napamempom. Koauuecmeo Kopmeu
JUHEUNH020 ypasHeHus. Peuienue TunetinblX YpasHeHUull ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBagparuble ypaBHeHusi. Hemnonnwie kBagpaTHble ypaBHEHUA. JMCKpUMMHAHT KBaJpaTHOTO
ypaBHeHus. Popmyra KopHell KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammuas meopeme
Buema. Pemenune KBagpaTHBIX YpaBHEHMI: HCIOJIb30BaHUE (OPMYINbI Il HAXOXKIACHHUS KOpPHEH,
epaguueckuil mMemoo peuieHus, pasnodceHue Ha MHOMCUmMeNy, noooop KOpHell ¢ UCNONb308aAHUEM
meopemvl  Buema. Konuuecmgo KopHeli K8AOpamHO20 YPAGHEHUS 8 3d6UCUMOCMU OMm €20
ouckpumunanma. buxeadpammuvie ypasuenus. YpasHenus, c800uMble K JNUHEUHbIM U KEAOPAMHBIM.

Keaopammnuvie ypasnenus ¢ napamempom.



ApoOHo-pannoHaJbHbIe YPaBHEHUS

Pemenne mpoctedmmx ApOOHO-TUHEHHBIX ypaBHEHUH. Pewenue OpoOHO-pAyUOHATIbHBIX
VPaeHeHUIl.

Meroabl pemieHUsT ypaBHEHUW: METOIbl PABHOCUIIBHBIX MPEeoOpa3oBaHUM, METOJ 3aMEHbI

nepeMeHHoM, rpaduyecknii Meto1. Mcnonb3oBaHue CBOMCTB (DYHKIMI MPU PEIICHUH YPaBHEHUMN.

Tpocreiiiuie HppanuOHaIbHbIC ypaBHeHus Bua 4/ f (X) =a, \/ f(x)= \/ g(x).

VYpaBHeHus Buaa x"=a .YpaBHEHUS B LENbIX YACIIAX.

CucreMbl ypaBHeHH

YpaBHeHHE ¢ IByMs IIEpEMEHHBIMU. JIMHEIHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMU. [Ipamas kak
epagpuueckas uHmepnpemayus IUHeHo20 yPasHeHus ¢ 08yMs NepemMeHHbIMIU.

[TonsTHe cucTeMbl ypaBHEHM. Pemienne cucreMsl ypaBHEHUN.

Mertoabl pereHusi CUCTEM JIMHEHHBIX YPaBHEHUN C JIByMs NEPEMEHHBIMU: epaguyecKuti Memoo,
Memoo ClodHCeHUs, METO] IOJICTAHOBKHU.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

YucnoBele HepaBeHcTBa. CBOHCTBAa YHUCIOBBIX HepaBeHCTB. IIpoBepka crpaBeaIMBOCTH
HEPaBEHCTB IIPU 33JJaHHBIX 3HAUEHUSIX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (Ooracmv onpeodenenus
HepaseHcmea (061acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PelreHre TMHENHBIX HEPABEHCTB.

Kesaopamnoe nepasencmeo u e2o pewienus. Pewenue k6aopamuuix nepageHcms. UCHOIb308AHUE
ceolicme u epaghuka KeaopamudHou QYHKyuu, mMemoo UHmMepeanos. 3anucv peuieHus KeaopamHoz2o
HepaseHcmaa.

Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcme MemoooM UHMEPBAILOS.

Cucrembl HEpaBeHCTB

CucreMbl HEpaBEHCTB € OJIHOM NEpPEeMEHHOM. Pelienne cucteM HepaBeHCTB ¢ OAHON MEPEMEHHOM:
JUHENHBIX, Keadpamublx. V300paxeHne peleHusl CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM MpsIMOW. 3amuch
pEILIEHUs] CUCTEMBI HEPABEHCTB.

DOyHKUMH

Iousitue pyHkumuu

JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMUPOBAHUE MPEACTABIECHUNH O METalpeAMETHOM
MOHATUH «KOOpAMHATB». CrocoObl 3afaHus (QYHKUUN: aHAIMTHYECKUH, TpapuuecKuil, TaOIWYHBIH.
I'padux ¢pynkuuu. Ipumepsl GyHKIHMHI, MOTyyaeMbIX B MPOIECCe UCCISAOBAHMS Pa3IMYHBIX peabHBIX
IPOLIECCOB U pelieHus 3aaad. Mcenenoanue pyHkuuu no ee rpaguxy.

JInHeiliHas QpyHKUUSA



CroiictBa u rpaduk nuHerHOW (yHKIHH. YTI0BOM Ko3pduIHMEHT mpsMmon. Pacmonoxxenue
rpaguka JMHEHHOW (PYHKIIMUM B 3aBUCHUMOCTH OT €€ YIJIOBOTO KoddduimeHTa U CBOOOIHOTO UJICHA.
Haxooicoenue xoaghgpuyuenmos nunetinot Gynkyuu no 3a0aHHbIM YCIOBUIM: NPOXOACOEHUE NPAMOU
yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, HNPOXONCOEHUe NPIMOU uYepe3 OAHHVI0 MOYKY U
napaiebHot OaHHOU NPSAMOU.

KBaaparuunas pyHkumst

CaoiicTBa u rpaduk kBagpatudHoi GyHKImH (apadona). Ilocmpoenue epagpuxa K8aOpamuyHo
@yukyuu no moukam. Haxoxnenue Hynel KBaIpaTUUHON QYHKUUHU, MHOXMCECBA 3HAYEHUI,
NPOMEICYMKOE 3HAKONOCMOSHCMEA, NPOMENICYMKOE MOHOMOHHOCTIU.

OoOpaTHasi NPONOPUMOHAIBHOCTH

k
ColicTBa (GyHKIUH Y = k y = —. I'unep6omna.
X X

I'paguxn pynkumii. [IpeobpazoBanue rpaduxa pyHkuuu y = f (x) Ui HOCTPOECHUS rpaduKoB

(ynkuuii Buna y = af (kx+b)+c-

I'paduku pynkumii y:a+%’ y =X, y=¥x, y=|

IlocenoBaTe IbHOCTH H MPOTPECCHH

UucnoBast mocienoBaTenbHOCTh. [IpuMepsl YHCIIOBBIX TOCienoBaTeabHOCTe. beckoHeuHbie
MOCJIEIOBATEILHOCTH. Apu(MeTHYecKas MpPOTpeccus U €€ CBOMCTBa. ['eomeTpuyeckass MPOrpeccusi.
Dopmyna obujeco unena u cymmuvl N NEPEvIX YIeHO8 apuhmemuyecKol U 2eoMempuiecKol npocpeccuil.
CXOaﬂu/}Cl}lCﬂ ceomempudecKkast npoepeccusl.

Jlornueckue 3agaun

Pemenue nornueckux 3anay. Pewernue nocuueckux 3a0ay ¢ nomouwvio epaghos, maoauy.

CraTucruka u Teopus BepositnocTe. CTtarucruka

TabnuuHoe u rpaduueckoe NpPENCTaBICHUE AaHHBIX, CTOJIOYAThle M KPYroBblE JUArpaMMBI,
rpaduky, TpUMEHEHUEe AuarpaMMm M TpaduUKOB ISl OMMCAHUSA 3aBUCUMOCTEH peabHbIX BEJIWYMH,
u3BJIeueHHe HHPOPMALIUU U3 TaOJIUL, TUarpaMM U rpaukoB.

Cayuaiinble cOObITHS

CrnyyaiiHble ONBITHI  (PKCIIEPUMEHTHI), DJEMEHTAapHble CilydallHble COOBITHS  (MCXObI).
BepositHocTH 351eMeHTapHbIX coObITHI. COOBITHS B CITy4alHBIX SKCIIEPUMEHTaX U OJaronpusTCTBYIOIINE
JJIeMEHTapHble  COOBITHS. BeposiTHocTH — ciay4yaHbIX coObITHH. ONBITHL ¢ PaBHOBO3MOXXHBIMHU
JJIEMEHTAapHBIMU  COOBITUSAMU. Kiaccuyeckne BEpOSTHOCTHBIE OINBITHI C HCIOJb30BAHUEM MOHET,
KyOHKOB.

dnemenmvt KOMOUHAMOPUKU

Hpaeuﬂo YMHOOICEHUA, nepecntano6KU, gbaxmopuaﬂ qucia



I'eomeTpus

Harnsanas reomerpus

@urypsl B okpyxaroiieM Mupe. Harnsanele npenctaBieHus o Gurypax Ha IJIOCKOCTH: NpsimMasd,
OTpE30K, JIyd, YIrOJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT. UeThIpEXyroJbHUK, IPSIMOYTOJIbHUK,
kBazpar. TpeyroabHUK, 6udbl mpeyeonbHukos. Ilpasunvhvie mHo2oyzonvruku. N300paxkeHre OCHOBHBIX
reoMeTpudeckux GUryp. Bsaumuoe pacnonodcenue O08yX NPAMbIX, O8YX OKPYIUCHOCMEU, NpaMol U
oxpyacHocmu. JlnuHa oTpeska, jomaHod. Enununel usmepenns ummHbl. [locTpoenue oTpeska 3a1aHHOU
JuHBL. Bune! yrinos. ['pagycHas mepa yria.

[lepumerp wmHOTOyronbpHuKa. IloHsATHe 1UIOMAAM (GUTYpPBI;, €AMHULBI W3MEPEHUS IUIOLIaIH.
[Tnomane mpsMoyronbHHKA, KBaaparta. [IpubnukeHHOEe H3MEpeHHe IUlomand (GUryp Ha KJIIET4aTou
Oymare. Pagnogenuxue gueypol.

Harnsinaele mpezacraBieHHss O NPOCTPAHCTBEHHBIX (uUrypax: KyO, mapajuienenumnes, npusMma,
nupaMuja, map, chepa, Konyc, uuauHap. M3o0paxxenne npocTpaHCTBEHHBIX (uryp. MuozozpanHuku.
1Ipasunvhvie MHO202PAHHUKU.

[Tonsatue o6bema; equHMLBI 00beMa. OOBEM MPSIMOYTOJIBHOIO NapajljieNenunena, Kyoa.

ITonatue o paBeHnctBe ¢uryp. LlenTpanbHas, oceBas U 3epkanvHas cuMMeTpuu. M3o0paxeHue
CUMMETPUYHBIX QUTYP.

Pemrenune npakTrueckux 3agad ¢ MpUMEHEHHEM IPOCTEHIINX CBOMCTB (HuUryp.

MHOroyroJibHUKHU

MHOroyroiapHuK, €ro 3J1€MEHTBl U €ro CBOMCTBA. Pacrio3zHaBaHue HEKOTOPBIX MHOTOYI'OJIEHUKOB.
Buvinyknvie u negvinyknvie mnoz2oy2onvruxu. IIpaBuIIbHbIE MHOTOYTOJIBHUKH.

TpeyronbHuku.  BpicoTa, MenuaHa, OucceKkTpuca, CpeAHssi JIMHMS  TpPEyroJibHUKA.
PaBHOOepeHHBIII TPEeyroJpbHUK, €ro CBOMCTBa M NpU3HAKU. PaBHOCTOPOHHUN TPEYroJIbHUK.
IIpsAMOYTONIbHBIN, OCTPOYIOJBHBIN, TYIHOYIOJBHBIA TPEYrOJbHUKHA. BHEINIHWE yribl TPEYroJIbHUKA.
HepaBeHcTBO TpeyronbHuKa.

YerbipexyronpHuku.  [lapamnenorpamm, poM0, NpsIMOYTOJIBHMK, KBaJpar, Tpamnerus,
paBHOOenpeHHass Tpanenus. CBoHCTBa M NpPHU3HAKM Mapajulejorpamma, pomba, NpsSMOYTOJIbHUKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpyXHOCTB, KPYT, MX AJIEMEHTHI U CBOWCTBA; LICHTPAJIbHBIE U BNIMCAHHBIEC yribl. KacarenbHas u
cekywjasi K OKPY)KHOCTH, UX ceoticmea. BIMCaHHbIE W ONMCAHHBIE OKPYXHOCTH ISl TPEYTrOJIbHUKOB,
uembvipexy20/IbHUKO8, NPABUIbHBIX MHO20Y20IbHUKOE.

I'eomeTpuueckue purypsl B NpocTpaHcTBe (00bEMHBbIE TEJIA)



Mmnocoepannuk u e2o 21emenmul. Hazeanus MmHO202paHHUKO8 C pA3HLIM NOJONCEHUEM U
Konuwecmeom cpawel. IlepBUuHbIe NpeACTaBICHUS O MHpaMuie, Mapajjelenunene, npusMe, chepe,
mape, HUIMHIPE, KOHYCE, UX JIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OtHowennsi. PaBencrso ¢puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3Haku paBeHCTBAa TPEYTOIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haky U CBOWCTBa MapajlyIeNIbHBIX NPSAMBIX. Akcuoma napannenvnocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyAsIpHbIE IPSIMbIE

[Ipsamoit yroa. [lepnenaukynsap k npsimoi. Hakionnas, npoekuus. CepeAMHHbBIN NEPIEHIUKYIAP
K oTpe3ky. Ceolicmea u npusHaxu nepneHoOUKyIsPHOCMU.

Ilooobue

IIponopyuonanvhvie ompesxu, nooodoue gueyp. Illooobnvie mpeyzonvruku. [lpuznaxu nodoobus.

B3anMHoe pacnosiokeHue PsIMOii U OKPY>KHOCTH, 08YX OKPYIHCHOCELL.

HN3mepeHus u BbIYMCIECHUS

BeanunHbl

[lonstue Benuuunel. Jnuna. U3mepenue anuubl. EnuHunbl n3mMepeHus AJIMHbl. BenuuuHa yria.
['panycnas mepa yria.

[TonsTne o miom@aau IIOCKoi ¢urypel u ee cpoiicTBax. M3mepenue mnomaneii. EaunHuib
M3MEPEHHUS TUIOMIA/IN.

[Ipencrasnenue o6 o6beme u ero cpoiictBax. M3mepenne oo0bema. EnuHuiibsl nu3mepenus: 00beMOB.

HN3mepeHuss 1 BbIYMCICHUS

NHcTpyMeHTBl 11 M3MEPEHUM M TMOCTPOCHHMM; HW3MEpPEHHWE U BBIYMCICHHE YIJIOB, JUIMH
(paccrosiHuit), 1uiomianed. TpuroHomerpuueckue (QYHKIMHM OCTPOrO yria B IPSIMOYTOJIbHOM
TpeyroiabHuke 7puconomempuueckue gyukyuu myno2o y2ia. BeluucieHue 3JeMeHTOB TPEYTOJIbHUKOB C
UCIIOJIb30BAHUEM  TPUTOHOMETPUUYECKHX  COOTHOIIEHWH. @opMmynbl  IUIOMAAM  TPEYroJIbHUKA,
napasuieIorpaMMa U €ro 4YacTHBIX BUIOB, (POPMYIIBI JJIMHBI OKPYKHOCTH U TUIoaau Kpyra. CpaBHEHHUE U
BbIYHCIIeHHE iomanen. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

PaccrosHue Mexay Toukamu. PaccTosiHue OT TOUKH 10 NpsMOi. Paccmosnue medxcoy ghucypamu.

I'eomeTpuyeckue NoCTpoeHus

['eomeTprueckue MOCTPOCHHUSI IJIsl HIUTFOCTPAIIMH CBOMCTB T€OMETPUIECKUX (QUTYP.

NHCcTpyMEHTBI JUIsl TOCTPOCHMI: LMPKYJb, JIMHEWKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus
YupKyiem U JUHENKoU. NOCMpoeHue OUCCeKmpUcvl yend, NnepneHOUuKyIsApa K Npamou, yend, pagHo2o

OaHHOMY,



Ilocmpoenue mpey201bHUKO8 NO MpeM CHMOPOHAM, O8YM CHMOPOHAM U YNy MedcOy HUMU,
CMOpOHe U 08YM NPUNEAHCAUYUM K Hell Y2NaM.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpazoBanus

Ilonarue mnpeoGpa3zoBanus. [IpencraBieHre O MeTalpeIMETHOM IOHSATHU «IIPEOOpa3OBaHUE».
Ilooobue.

JABukeHust

OceBas ¥ IIEHTpaJIbHAsE CHMMETPUS, HOBOPOM U NApaAienb bl nepeHoc. Kombunayuu osusicenuil
Ha NJIOCKOCMU U UX CBOUCMEA.

BekTopbl H KOOPAMHATHI HA IVIOCKOCTH

BekTopsl

[TonaTue BexTOpa, NEHCTBUSA HaJ BEKTOPAMH, HUCIIOIB30BAHUE BEKTOPOB B (PH3HKE, pasziodceHue
8eKMOpa HA COCMABIAIOWUe, CKAIAPHOE NPOU3Be0eHUe.

Koopaunartsi

OCHOBHbBIE TIOHATHUS, KOOPOUHAMbBL GEKMOpAd, paccmosiHue medxcoy moukamu. Koopounamor
cepeduHvl ompesKka. Ypaenenus gueyp.

IIpumenenue 6exmopoe u KoopoOuHam O peuleHus: NPOCMeUxX 2eoMempuUecKux 3a0ay.

TpeGoBaHus K YPOBHIO NOJATOTOBKH 00y4aK0IIMXCH

B pesynbrare u3ydeHnss MaTeMaTHKU YYCHUK JOJDKEH 3HATh/TIOHUMATh:
Maremartuka. Aareopa. I'eomerpus.
Harypansnslie yncna. Ipodu. PannonanbsHble yncna
BbinmycKHUK Hay4HnTCS:
® [IOHMMAaTh OCOOEHHOCTH JECATUYHOMN CUCTEMbI CUMCICHHUS;
® OINEpUPOBATh MOHATUSAMH, CBI3aHHBIMHU C JEIMMOCTbIO HATYpaJIbHBIX YHCEN,
e BBIpaXaTh 4KCIAa B DOKBUBAICHTHBIX (opMax, BbIOMpas HauOojee MOAXOMAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;
® CpaBHUBATH U YNOPSIOUYMBATH PallMOHAIbHbBIE YNCIIA;
® BBINOJHATH BBIUMCICHUS C PALMOHAIBHBIMU YHCIAMH, COYeTas YCTHbIE U INHCbMEHHBIE
NpUEMBI BBIYUCIICHUN, IPUMEHEHUE KaIbKYJIsATOpa;
® [UCIOJNb30BAaTh INOHATHUS M YMEHUS, CBS3aHHBIE C IPONOPLHHOHAIBHOCTHI) BEJIMYHH,
IIPOLIEHTAaMH, B XOJI€ PELIEHUSI MAaTEMAaTUUYECKUX 3aJad U 3a7ad U3 CMEXHBIX IPEIMETOB,
BBITIOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.
HeiicTBUTEIbHBIE YMCJIA

BbpInyCKHUK Hay4YuTCH:



® JCIOJIb30BaTh HAYAJIbHBIE IIPECTABICHUS O MHOXKECTBE JEHCTBUTEIbHbIX YHCET;
® OIEPUPOBATH MOHATUEM KBAJPATHOTO KOPHS, IIPUMEHSATD €TI0 B BBIYUCIICHUSAX.
Auaredpanyeckue BbIpaKeHHs
BbINyCKHUK HAYYHUTCS:
® OIEpUPOBaTh IOHATUSAMHU «TOXIECTBO», «TOXJIECTBEHHOE IpeoOpa3oBaHHE», pellaTh
3aJauu, cojeprkaiiue OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMyiamMuy;
®  BBINOJHATH MPEOOPA30BAHMUS BHIPAKEHUH, COIEPIKAIINX CTEIICHH C LEJIBIMH ITOKa3aTeIIMU
U KBaJIpaTHbIE KOPHHU;
® BBINOJHATh TOXAECTBEHHbIE NPe0oOpa3oBaHUS PALMOHAIBHBIX BBIPAKEHUW HAa OCHOBE
IIPpaBUJI IEHCTBUI HaJl MHOIOYJICHAMU M alredpanyecKuMu IpoOsiMH;
®  BBINOJHATH PA3I0KEHUE MHOIOWIEHOB HA MHOKUTEIIH.
YpaBHenust
BbinmyckHUK HayuHuTCS:
e pelarb OCHOBHBIE BUbl PAllUOHAIBHBIX YPABHEHUHN C OAHON IIEPEMEHHOM, CUCTEMBI JBYX
YpaBHEHUH € ABYMS [IEPEMEHHBIMU;
® [IOHMMAaTb YPAaBHEHHME KAaK BAJKHEHIIYI0O MaTEMAaTHYECKYH0 MOZENb JJIs OINMCAHUA U
U3Y4YEHUsSI pPa3HOOOpA3HbIX pealbHbIX CHUTyal[Mii, pelmarb TEKCTOBbIE  33Ja4u
anredpanyecKuM METOI0M;
® TPUMEHATH rpaduuecKre MPeICTaBICHUS ISl HCCICIOBAHNS YPAaBHEHHH, UCCIICIOBAHUS U
pELIEHNs CUCTEM YPABHEHUM € ABYMs IEPEMEHHBIMHU.
HepaBencrBa
BbinmycKHUK HayuMTCS
® T[IOHMMaTbh U IPUMEHATH TEPMUHOJIOTHIO W CUMBOJIMKY, CBSI3aHHBIE C OTHOLICHHEM
HEPaBEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;
e pelaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM NIEPEMEHHOM M X CUCTEMBI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C ONMOPON Ha rpapuuecKue MpeIcTaBICHUs.
OcHoBHbIE NOHATHS. YK CT10BbIE PYHKIHH
BbinmycKHUK Hay4HnTCs:
e * [IOHMMAaTb W HCIOJB30BaThb (DYHKIMOHAJIBHBIE TIOHATUA U S3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS);
® CTpOUTH I'padUKH AIEMEHTApHbIX (YHKIUI; HCCIEeI0BaTh CBOMCTBA YMCIIOBBIX (YHKIIHMA
Ha OCHOBE M3y4YeHUS MOBEICHUS UX IpauKOB;
® [OHMMATh (PYHKUHUIO KaK BKHEHIIYI0 MATEMaTUYECKYIO0 MOJIEINb JJIsl ONMCAHUS MIPOIIECCOB
U SIBJICHUH OKPYKAIOUIETO MHpPA, NMPUMEHATh (DYHKIMOHAJIBHBINA S3bIK IS OMMCAHUS U

HCCIIEIOBAHMS 3aBUCUMOCTEN MEXTy PU3NUECKUMH BETHYMHAMH.



OnucarejbHas CTATUCTHKA

BbINyCKHUK HAY4YUTCS

HCIIOJIBb30BAaTh HpOCTGﬁHIHC CIIOCOOBI MMpEACTAaBJIICHUA U aHaJIM3a CTATUCTUYCCKUX JaHHBIX.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

BbInyCKHUK HAYYHTCS

HaXOJUTbh OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTD CHy‘I&fIHOFO COOBITHS.

Kom0unaropuka

BrinmyckHUK HayuyuTCs pematb KOMOMHATOPHBIC 33a7jauyd Ha HAXOXKICHUE YHCIa 0OBEKTOB

U KOMOWHALIUN,

Haruasanasi reomerpusi

BbINyCKHUK HAYYUTCS:

paciio3dHaBaTb Ha 4YCPTCKAX, PUCYHKAX, MOJACIAX M B OKPYNKAIOIICM MHPE IINIOCKHC U
MIpOCTPAaHCTBCHHBLIC TCOMCTPUICCKUC (1)I/Il"prI;

paciio3HaBaThb pa3BépTKI/I KY68., IpsAMOYT'OJIbHOI'O  IapaJlICJICIIHIICAA, HpaBI/IJIbHOﬁ
ImUupaMuJbl, HUJINHAPA U KOHYCA;

CTPOUTDH paSBépTKI/I KY68. U IpAMOYT'OJIBHOTO ITapaJJICJICIIUIICAA,

OIpENeNATh IO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYphI JIMHEHHBIC pa3MeEpbl camoi
¢burypsl 1 Ha060pOT;

BBIUHCIIATH 00BEM MMPAMOYTOJIBHOI'O ITapaJuIejiCuIicaa.

I'eomerpuueckue purypbi

BbInyCKHUK HAYYUTCS:

MOJIb30BAThCS SI3BIKOM T€OMETPUU JJISl OMHMCAHUS MPEAMETOB OKPYXKAIOIIEro MHpa M UX
B3aMMHOTO PACIIOJIOKEHHS,

pacrio3HaBaTh M HM300pakaTh Ha 4YEPTEKaX M PUCYHKAX IeOMETpHUYEcKHue (UTYpPHI U UX
KOH(Urypauuu;

HAXOJUTh 3HAYCHUS [UIMH JIMHEWHBIX DIIEMEHTOB (DUTYp M WX OTHOILICHHS, TPaTyCHYIO
Mepy yraoB ot 0° no 180°, mpumeHsst onpeneseHns, CBOMCTBA U MPU3HAKU QUIYp U UX
9JIEMEHTOB, OTHOIIEHUs (¢uryp (paBeHCTBO, TOA00OME, CHUMMETPHH, IOBOPOT,
napaJiesIbHbINA epeHoc);

ONEepPUPOBATH C HAYAJIBHBIMH MOHSATHSIMHM TPUTOHOMETPHM M BBIIOJHATH 3JIEMEHTapHbIC
orepauuu HaJ QYHKIUSIMH YTJIOB;

pemiath 3aJa4d Ha JI0OKa3aTeNbCTBO, ONHUpasChb Ha HW3Yy4YEeHHBbIE CBoOWcTBa (UTryp H
OTHOIICHUI MEXYy HUMH U TIPUMEHSIS N3yUYE€HHBIE METO/IBI JJOKA3aTEIbCTB;

pelaTh HEeCJI0XKHbIE 3a/1a4ul Ha IIOCTPOCHUE, IPUMEHSsI OCHOBHBIE aJITOPUTMBI TOCTPOCHUS

C TIOMOIIBIO LIUPKYJIS U JTUHEHKH;



e pemarh NPOCTEHIINE MNIAHUMETPUYECKHUE 3a1aUU B IPOCTPAHCTBE.
N3mepenne reomeTpu4ecKux BeJTUYHH
BbINyCKHUK HAYYUTCS:
®  CIIOJB30BaTh CBOMCTBA M3MEPEHMS JUIMH, IJIOUIA/JEld M YIVIOB IIPU PEIICHUU 3a]ad Ha
HaXO0XKJCHUE JJIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI JYT'H OKPY>KHOCTH, IPaayCHOMN
MepBbI yIia;
® BBIYUCIITH IUIOIAAN TPEYrOJIbHUKOB, PSMOYTOJbHUKOB, MapajlIe]OrpaMMOB, Tpalelui,
KpPYrOB U CEKTOPOB;
®  BBIYUCIATH JJIMHY OKPYKHOCTH, JUIMHY AYTU OKPY’KHOCTH;
® BBIYUCIATH JAJUHBI JUHEHHBIX 3IEMEHTOB (UIYp M UX YIJIbl, UCIOJIB3YS (DOPMYJIBI AJTUHBI
OKPY>KHOCTH U JUIMHBI IYTU OKPYXKHOCTH, (POpMYJIbl IUIOIIAAEH GUryp;
e pemaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO C HCIOJIb30BaHHWEM (OPMYJ JJIMHBI OKPYKHOCTH U
JUTMHBI YT OKPY>KHOCTH, (hopMyn mutomaneit puryp;
e pemaTh NPaKTHYECKUE 3a/lauM, CBSI3aHHBIE C HAXO0XKJIECHHUEM I'€OMETPUYECKUX BEJTUYUH
(ucnonb3yst IpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEACTBA).
Koopaunarsi
BbInyCKHUK HAay4YUTCH:
® BBIUMCIATH JUIMHY OTpe3Ka IO KOOpJAMHATaM €ro KOHIIOB; BBIYHUCIATH KOOPAMHATHI
Cepe/IMHbl OTPE3Ka;
® JCHOJIb30BaTh KOOPAWHATHBIA METOJI AJIsl U3YUYEHHUS CBOMCTB NPAMBIX U OKPY>KHOCTEH.

(I)OprI KOHTPOJIA M1 OHEHKH Ka4eCTBA MOJTYYC€HHbIX 3HAHUH B paMKax 3JICKTUBHOI'0 Kypca:

. YCTHBIN WJIM MUCBMEHHBINA OIIPOC

J KapTOUYKU

J KpaTKasi caMOoCTOsITeNIbHasl paboTa

. MpakTAYecKasi Wik JabopaTopHas pabora
o TECTOBBIE 3aJAHUS

Coneprkanue nporpaMMa Kypca BHEYPOUHOU AeSITEJIbHOCTH «IPYAUT» COACPKHUT:

1. «PeanbHasi MaTemaTuka». Nel-No5.
2. «Aareopa»(1 u 2 4.), Ne6-Nel14, Ne2(-Ne22.,
3. «'eomerpus»(1u 2 yactu), Nel5-Nel9, Ne23-Ne25.

Mopnyas «PeanbHass matemaTtuka» copepxur 3agaun Nel-Ne5 KHUM OI'D. Ilpakrtuko-
OpUEHTUPOBAaHHBIE  33/JlaHUs  MOJYEPKUBAIOT BAXHOCTh OCBOEHHS TaKMX MAaTeMaTHYECKHX
KOMIIETEHIIN, KaK yMEHHUE IPUMEHSATH 3a/1aHUs B TPAKTUUYECKON )KU3HU U B CMEKHBIX 00JIACTSIX.

B moaysie «Aaredpa» oTpabaThIBalOTCS HAaBBIKM peEIICHUS alreOpanyeckux 3aganui 1
yactu KUM OI'9(Ne6-Nel4). D10 3aanust ¢ BBIOOPOM OJJHOTO OTBETa U3 YETHIPEX MPEATIOKEHHBIX



BapuaHToB(Ne7, Nell, Nel3), ¢ kpaTkumM OTBETOM M Ha COOTHECEHHUE, C 3amuchio pemeHus(Neo,
No8, Ne9, Nol0, Nel2, Nel4). B stom Ojoke mpoBepsieTCs BIJIAJICHUE OCHOBHBIMU aJTOPUTMAaMHU,
3HAHME ¢ T[OHMMAHHE KIIOYEBBIX JJEMEHTOB COJepKaHUsl (MaTEeMaTUYECKUX TMOHATUH, HX
CBOMCTB, NPUEMOB peUIeHHs 3aJad W Tp.), YMEHHE TIOJIb30BaThCS MAaTEMaTHYECKOW 3aIlUChIO,
MPUMEHSTh 3HaHUS K PEIICHUI0 MaTeMaTUYeCKUX 3aJlad, HE CBOJIIMECS K MPSMOMY MPUMEHEHUIO
alIropuTMa.

3apanusa 2 yvactu(Ne20-Ne22) wnampaBieHbl Ha MPOBEPKY BIAJACHUS MaTepUaioM Ha
MOBBIIICHHOM ypoBHE. WX HazHaueHue — nuddepeHpoBaTh XOpOIIO YCIEBAIOIINX MIKOJILHUKOB 110
YPOBHSIM TOATOTOBKH, BBISIBUTH HanOoJee MOATOTOBICHHYIO YacTh BBITYCKHHKOB, COCTaBIISIOIIYIO
MOTEHLUAIbHBIA KOHTUHTEHT MPO(UIBHBIX KJIACCOB. DTHU YacTH COJEpPXKAT 3aJaHUsl MOBBILICHHOTO
YPOBHSl CIIO)KHOCTH, KOTOpPbIE HAalpaBiI€Hbl HA IPOBEPKY KaueCTB MAaTEMaTHYECKOH IOJrOTOBKU
BBIITYCKHUKOB.

Mopnyasb «I'eomeTpus» copepxut reomerpuueckue 3agaum 1 vacru KUM

OI'9(Nel5-Nel19). B stom O0Ke MOBTOPSIOTCS OCHOBHBIE T'€OMETPHYECKUE CBEACHHS, W
0TpabaTHIBAETCS HABBIK PEIIECHUS TEOMETPUUYECKUX 3aa4.

3ananus yactu 2(Ne23-Ne25) HanpaBiieHbl Ha TPOBEPKY YMEHUS pelllaTh MIIAHUMETPUUECKYIO
3a/a4y, NMPUMEHSS pa3IMyHble TEOPETUUYECKUE 3HAHMSI Kypca T'€OMETpUU; YMEHHS MaTeMaTU4YECKU
rPaMOTHO M SICHO 3alKChiBaTh pEIIeHWEe, MNPUBOJS IMPH 3ITOM HEOOXOIMMBIE TOSCHEHUS U
000CHOBaHUS; BJIaJICHUE HIMPOKUM CIIEKTPOM IPUEMOB U CIIOCOOOB paCCy KIACHUM.

HNToroBoe 3aHsiTHe MpEANONAracT MPOBEJACHHE KOHTPOJbHON padoThl IO MaTepuaiam B
dbopme OI'D.

Temamuueckoe n1anupoganue 6HEYpOUHOU 0eAmeIbHOCH U
no mamemamuxe «Ipyoumy, 9 Knacc.

Ne \ Ha3Banue Tembl \ KosmnuecTBo yacoB
Yacme 1

1 «B nabupunme npakmuueckux 3adau». Ompadomka 3aoau | 5
Ne 1-5 KHM OI'3.

2 «Apugpmemuueckuii oymy. 1
Ompaodomka 3a0au Ne 6 KHM OI'3.

3 «Haiiou, ecnu cmoaceutn. 1
Ompaoomxa 3a0au Ne 7 KHM OI'3.

4 «Ynpocmume npocmo»n. 1
Ompaoomka 3a0au Ne 8 KHM OI'3.

5 «Ypaeuenua» 1
Ompaobomka 3a0au Ne 9 KHM OI'3.

6 «Bepoamnocmmuuiit nooxoo» 1
Ompabomka 3a0au Nel() KUM OI'3.

7 «I'paghuueckuii nadupunmy 1
Ompaoomka 3a0au Ne 11 KUM OI'J.

8 «DopmynvHblLL pedaKmop» 1
Ompaoomka 3a0au Ne 12 KUM OI'D.

9 «Pewenue nepaserncmen. 1
Ompaoomka 3a0au Ne 13 KUM OI'D.

10 «Ox, ysrc samom npozpecc» 1
Ompaoomka 3a0au Ne 14 KUM OI'D.

11 «Kaxoewt yenvt, cunycol u KocuHycol y2noe?». 1
Ompaoomka 3a0au Ne 15 KUM OI'D.

12 «B mupe oxpyscnocmeit unu Koneco 0603penusny. 1
Ompaodomka 3a0au Ne 16 KUM OI'J.

13 «Hzpa na nnowaoke. 1




Ompaodomka 3a0au Ne 17 KUM OI'3.

14 «B knemxky». 1
Ompaoomka 3a0au Ne 18 KUM OI'J.
15 «Bepro, ne seproy. 1
Ompaoomka 3a0au Ne 19 KUM OI'J.
Yacmes 2, anzeopa
16 «Ilonpodyit-xa naiiou» 2
Ompaoomka 3a0au Ne 20 KHM OI'D.
17 «Henpocmas 3adauay. 2
Ompaoomka 3a0au Ne 21 KHM OI'D.
18 «DYHKYUOHUPYTL). 2
Ompaoomka 3a0au Ne 22 KHM OI'D.
Yacmps 2, ceomempus
19 Ompabomka 3a0au Ne 23 KHM OI'9 2
20 Ompabomka 3a0au Ne 24 KHM OI'9 2
21 Ompabomxa 3a0au Ne 25 KHM OI'9 2
22 Hmozosoe 3anamue Hanucanue /[emoncmpauuouHou 3
eéepcuu KHUM OI'3 - 2024.
Hmozo 34




Jlureparypa

VYueonuku: Jopodeer I'.B. u ap. «Anrebpa 7», «Anredpa 8», «Anredpa 9». : IlpocBemenue,
2015- 2019

JI.C.AranacsH u ap. «['eomerpus 7 — 9» Yuebnuk. M. : [Ipocsemenne, 2011

Maremaruka. 9 knacc. [logroroBka k ['MA. 3amanus ¢ mapaMmeTpoMm: Teopus, METOJIMKa,
ynpaxkuenus u 3axaud. / [lox pex. ®.®. Jlsicenko, C.}HO. KynabyxoBa. — PocroB — Ha Jlony,
Jlernon, 2021

Maremaruka. 9 kmacc. TMA - 2023. Tpenaxep s MOATOTOBKH K 3K3amMeHy. Aurebpa,
reoOMeTpHsl, pealibHas MaTeMaTHKa: yueOHo-meroanueckoe nocobdue. / [Tox pen. @.d. JlpiceHko,
C.IO. KynabyxoBa. — PoctoB — Ha Jlony, Jlernosn, 2022

Maremaruka. 9 knacc. TemaTtudeckue TecTsl 1 moaroroBku k ' MA-2023. AnreGpa, reomerpus,
TEOpHsi BEPOATHOCTEW U craTucTHKA: / yueOHO-MeToaudeckoe mocobue. / [lon pex. D.0.
JIsicenko, C.1O. Kynabyxoa. — Pocto — Ha [lony, Jlernon, 2022

Martemaruka. 9 knacc. [loaroroBka k OI'D -2023. Y4yeOHO-TpEHUPOBOYHBIE TECTHI 1O HOBOM
nemoBepcud /Tlon pex. @.®. JIsicenko, C.1O. Kynabyxosa. — Pocto — Ha [lony, Jleruon, 2022
OI'D (IT'MA-9) 2023. Maremaruka. OCHOBHOW TOCYIapCTBEHHBIN 3k3aMeH 30 BapuaHTOB TUIIOBBIX
tecToBbIX 3amanuii / SAmenko WM.B., IllectakoB C.A. u np. — M.: HU3narensctBo «DK3aMeH»,
usnarenscteo MITHMO, 2022.
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