«PaccmotpeHo»
Ha 3acemanun MO,
npoTokoia Nel

oT .
PykoBoautens MO

«CoriacoBaHo»
3aMecTUTEID

nupekTopa no YBP:

2.1
Tapudynnmna
MHara:

«IIpunsTo»

Ilemarornyeckum COBETOM

poToKoa Ne oT

BBCI[CHO IIpUKa3oOM OT

No

Hupexrop MBOY «lyryposckas COILL

um.B.I1.Ukanosa»
Ilonnuce

I'.P.Huzamosa

MynununansHoe OropKkeTHOoe o01eoOpazoBarenbHoe yupexaenue «llyrypoBckas cpenusis

obmieoOpaszoBarenpHas mkoixa umenu B.IT.Ukamosay»
MO «JlennHoropckuii MyHULMNIANbHBIN paiion» PecniyOnuku Tarapcran

Pa6Gouas nporpamma

OCHOBHOTI0 0011ero 00pa3oBaHus no npeamery «MaremaTuka»

Cpok peaausauuu: 5 Jjiet

2022 roxa




IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTpaMMbl yueOHOTo mipenmMeTa «MaTeMaTHKay XapaKTepUu3yITCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpPECa K MPOIIOMY U HACTOAIIEMY POCCUMCKON MAaTEMAaTUKH, LIEHHOCTHBIM OTHOIIIEHUEM
K JJOCTH>XKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HAayKaX U MPUKIATHBIX cepax.

I'paxnaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBITIOJIHEHUIO 00sI3aHHOCTEH Tpak[laHWHA ¥ PEATM3AINH €r0 MPaB, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS Pa3IMUHBIX CTPYKTYD, SABJICHHIA, IIPOLICAYP TPAKIAHCKOTO
oOmecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K OOCY)KIACHHIO STHYECKUX TPOOIIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTHKCHUHN HayKU, OCO3HAHUEM BOKHOCTH MOPATBLHO-3TUICCKUX MTPUHIIUIIOB B ICITEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHEC B pCHICHUHN MPAKTUYCCKUX 3a1a4 MaTeMaTHUECKOHN HaIpaBJICHHOCTH,
OCO3HAaHHEM Ba)KHOCTH MaTeMaTU4YeCKOro 00pa30BaHus Ha NPOTSHKEHUU BCEH KM3HU JIJISl YCIEIIHON
po¢eCCHOHATILHOM 1eATENLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HAaHHBIM BBIOOPOM U
IMOCTPOCHUCM I/IHIII/IBI/II[yaJII)HOI\/JI TPACKTOPUU 06p8,30BaHI/I$I " )KU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEM.

IcTeTnYecKkoe BOCIUTAHUE,
CIIOCOOHOCTBIO K AIMOLIMOHATIBHOMY U ACTETUYECKOMY BOCIIPUSTHIO MATEMAaTUYECKUX OOBEKTOB, 3a/1a4,
peLIeHu!, pacCykICHHUI; YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpI/IeHTaHI/Ieﬁ B ICATCIIbBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX Hpe)lCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BHUTHUA YCJIOBCKA, MIPUPOIbI U O6HI€CTBa, IMOHMMAaHHEM MaTeMaTHIEeCKOI HAaYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAallOB eé Pa3BUTHA U 3BHAYUMOCTH JJI Pa3BUTUS HUBUIIN3ALINN,
OBJIQJICHUEM S3BIKOM MaTEMaTHKU U MaTEMaTHISCKOM KyJ'IBTypOﬁ KaK CpCACTBOM IMO3HAHUA MHUPA;
OBJIaICHUEM HpOCTeI\/'IIHI/IMI/I HaBBIKAMH HCCJICIOBATEIILCKOM eI TCIIHHOCTH.

Pusnyeckoe BocnuTaHue, GopMupoBaHHe KyJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIarONMOTyYHsi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUYECKUE 3HAHUS B HHTEPECAX CBOETO 37J0POBbs, BEIEHUS 3/I0POBOTO
o0pa3a *KHU3HH (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, PETYIsipHas pusnueckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HaBbIKa pedeKcuu, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTO e
IIpaBa IPyroro 4ejaoBeKa.

IK0JI0OrHYecKoe BOCIUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MAaTeMaTHYeCKUX 3HAHUI JUIS PEIICHHUs 33a]1a4 B 00JIaCTH COXPAaHHOCTH
OKpY’KaroIen cpe/bl, IITAaHUPOBAHUS MOCTYMKOB U OIIEHKH X BO3MO>KHBIX TTOCTIEACTBHIA IS OKPYKAIOIIEH
CpeJIbl; OCO3HAHHMEM TI00ATFHOTO XapaKTepa IKOJIOTHISCKUX MPOOJIEM H ITyTeH UX PEIICHHUS.

JInuHoCTHBIE pe3yJIbTaThl, 00ecneYrBaIOIINe AANTALNMHIO 00y4aIOIIerocsi K M3MeHsSIIOLIHM CSl
YCJIOBHSIM COLMAJILHOW M IPUPOJAHOM cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIOBHSX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTHU
4yepe3 MPAKTHYECKYIO IEATeIbHOCTh, B TOM YHCJIE YMEHHE YIUThCS Y IPYTUX JIIOJCH, MpUoOpeTaTh B
COBMECTHOM JIeATeIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHUX;

HEO0OXOAMMOCTHIO B (DOPMUPOBAHUHN HOBBIX 3HAHWM, B TOM YHCIIe (POPMYIUPOBATH UIEH, TIOHSTHS,
TUMOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh Ne(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOYIOLINI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYINPOBATh U OLICHUBATh
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeMeTHBIC pe3yJIbTaThl OCBOCHHS IMPOTrPaMMbl y4eOHOTO IIpeIMeTa
«MaTteMaTHKa»XapaKTePU3yIOTCs OBIAJICHUEM YHUBEPCATIbHBIMU NO3HABAMENbHBIMU OeliCIEUSIMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUBGHBIMU OeliCMBUSMU U YHUBEPCATIbHBIMU PeZyIAMUGHBIMU
oelcmeuamu.

1) Ynueepcanvuvie noznasamenshsle oeticmsus obecneuugarom opmuposanue 6a306blx KOZHUMUBHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYIHCAIOUe20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
UCCIe008amMeNbCKUX Onepayull, yMeHut pabomams ¢ uHgopmayuel).

Ba3oBrble J1ornuyeckue qefcTBUA:

— BBIABJIATH U XapPaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKU MAaTCMATUYCCKUX 06"I)€KTOB, HOH?[TI/Iﬁ,
OTHOIICHUH MCKAY IMOHATUAMU,

— (GopMyIHpOBaTH ONPEEIICHNS MOHITHN; YCTAHABINBATH CYIIECTBEHHBIN MPU3HAK KIacCu(UKAIIH,
OCHOBaHUs 1Ji11 000011IEHUS U CPAaBHEHUS, KPUTEPUH IPOBOIUMOTO aHAJIMN3a;

— BOCIIpUHHUMATD, q)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIbHBIC U
OTpUIATCIIbHBIC, CIMHUYHBIC, YHAaCTHBIC U 06HII/I€;

— YCJOBHBIC; BBISBJIATH MATEMATUUCCKNUEC 3aKOHOMEPHOCTHU, B3AUMOCBA3U U IIPOTUBOPCHUS B q)aKTaX,
JaHHBIX, Ha6J'IIO,Z[eHI/I$IX N YTBCPIKACHUAX,

— npeajaratb KpuTCpuu A1 BBIABICHHUA SaKOHOMCpHOCTeﬁ n HpOTHBOpG‘IHfI;

— JIe7IaTh BBIBOJIBI C UCIMIOJIB30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— pa30upaTh A0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE 1I0Ka3aTeNIbCTBA MaTeMaTUYeCKUX (haKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEPBIL;

— 000CHOBBIBaTh COOCTBEHHBIE PacCyKJI€HHUS; BBIOMPATh CIOCcO0 pelieHus: yueOHoM 3a1aun
(cpaBHMBATh HECKOJIBKO BapUAHTOB PELICHHUs, BBIOMpATh Hanbosee MOAXOIAIINN ¢ yIETOM
CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTe/ILCKHE JeicTBUA:

— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT IIO3HAHU,

— (QopMynHpoBaTh BOMPOCH], GUKCUPYIOIIHE TPOTHBOPEUHUE, TIPOOIEMY, CAMOCTOATEIEHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y,

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— MPOBOIUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIIOKHBIN SKCIICPUMEHT, HEOOIBIIIOe
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMaTHYECKOTO 00BEKTa, 3aBHCUMOCTEI 0OBEKTOB
MEXTy COOO0H;

— CaMOCTOSITETHLHO (POPMYITHPOBATH OOOOIIEHHUS U BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNS, UCCIIEI0BAHUS, OLICHUBATh IOCTOBEPHOCTH MOTYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000111eHI; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Patora ¢ undopmaumeii:

— BBISBJIATH HEIOCTATOYHOCTH M U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS
3aa4y;

— BBIOMpATh, AHATM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX
BUOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh PopMy mpencTaBieHus UHHOPMAIMK U WIUTIOCTPUPOBATH PEIIaeMbIe 3314l CXEMaMH,
IrarpaMMamMu, HHOU TpaduKoi 1 NX KOMOMHAIUSIMH;

— OIICHMBATh HAJEKHOCTh HHPOPMAIINH 110 KPUTEPHSIM, PEATIOKEHHBIM YUUTEIEM UITU
c(hOpMYIIMPOBAHHBIM CAMOCTOSITEITHLHO.

2) Vuueepcanvhvie KOMMYHUKaAmMugHbwle Oelicmsusi 00ecnedusaom c@hopmupo8anHocms COYUATILHBIX
HABbIKOG 00YYAIOUUXCAL.

Oo0urenue:
— BOCHpI/IHI/IMaTL nu (1)OpMy.HI/IpOBaTI) CY)KI[CHI/IH B COOTBCTCTBHUHU C yCJIOBI/IﬂMI/I U OeiisiMnu O6HI€HI/I$I;

— SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOJYUYEHHBIN PE3yJIbTAT; B XOAE O0CYKICHUS
3a/1aBaTh BOIPOCHI 1O CYIIECTBY 00CYKJIaeMOM TEMBI, MPOOJIEMBI, perIaeMoi 3aJ1a4u, BLICKA3bIBATh
U7IeH, HAIlCJICHHbIC Ha TTOUCK PEIICHHUS,

— COIIOCTABJISITh CBOU CYXKJACHUS C CYXKXIACHUAMU JPYI'UX YUACTHHUKOB JUaJIora, O6H3py>KI/IBaTL
pa3inuue U CXo0ACTBO HO3PII.[PII>1;

— B KOPPEKTHOH GopMe popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;
— TPEACTABIATh PE3YNbTaThl PELICHUS 3a1a4H, YKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA;

— CaMOCTOSITEIHHO BRIOUpATh (hOpMAT BRICTYIUICHUS C YUETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBo:

— I[OHUMATh U HUCIIOJIE30BaTh IPCUMYIICCTBA KOMaHIHOH 1 HHHHBHﬂyaﬂLHOﬁ pa6OTI>I IIpu pCUHICHUN
y‘le6HHX MAaTEMATHYCCKUX 3a1a4;

— TPUHUMATBH 1eJIb COBMECTHOM JeSITeIbHOCTH, TUNIAHUPOBATh OPraHU3aIIMI0 COBMECTHOM padoThI,
pacnpenensaTb Buabl paboT, JOrOBapUBaThCs, 00CYKAATh MPOLIECC U PE3YIbTAT PAOOTHI;

— 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH; y4acTBOBATh B IPYMIIOBBIX (opMax paboTsl (00CyKaAeHu,
00MeH MHEHHUSIMH, MO3TOBbIE IITYPMBbI U JP.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAWHHUPOBATE CBOU )IefICTBHH C ApYTUMHU YWICHAMHU KOMAaHbI;

— OIIEHMBATh KaueCTBO CBOETO BKJIaJ[a B OOIINI MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAaMH B3aUMOJCHCTBUS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuugarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH, AITOPUTM PEIIeHUs 3aa4u (WK €ro 9acTh), BBIOUPATh CIIOCO0
pelIeHus ¢ y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HHOpMAIIMH.



CaMOKOHTPOJIBb:

— BIIQJIETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysbTara
peleHysl MaTeMaTH4eCKOH 3a/1auu;

— IPEeABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTh
IIPY PELICHNUN 3aa41, BHOCUTh KOPPEKTHUBBI B
JesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OILICHUBATh COOTBETCTBUE PE3Y/IbTAaTa JAESTEIbHOCTH
MIOCTaBJIEHHOW LEJIU U YCIOBUSAM, OOBSCHATH IPUUUHBI
JOCTHIKEHUS UM HEJOCTHKEHUS LIeJIU, HaXOAUTh
OLIMOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA». 5—6 KJIACCHBI

COJEP)KAHUE YYEBHOI'O KYPCA (IIO I'OJAM
OBYYEHMA) 5 kaace

Hamypanvnwie uucna u nynp

Hatypanbnoe uucno. Psan natypanbnbix umcen. Yucno 0.
N300paxenue HaTypaJbHbIX  4YHMCEI  TOYKaMH Ha
KOOpPJMHATHOM (YUCIIOBOI) MPSIMOIA.

Ilo3uumoHHas cucrema cuucieHud. Pumckas Hymepanus

Kak

ImpuMep HCHOBI/IHI/IOHHOﬁ CHUCTEMBI CUHUCJICHUSI.

I[CCHTI/I‘-IHB.SI CUCTEMA CUHUCIICHUS.



CpaBHeHHE HaATypaJIbHBIX YKCEJl, CPAaBHEHUE HATypalbHBIX
gucen ¢ HynéMm. CnocoObl cpaBHeHHs. OKpyrieHHe
HaATypaJIbHBIX YHCEI.

CrnokeHue HaTypajJbHBIX 4YMCEI; CBOWCTBO HyJIS IpHU
ClOKeHUH. Bbruntanue kak JOeicTBUE, 0OpaTHOE CIIOKEHHIO.
YMHOXEHHE HATYypaJbHbIX YMCEN; CBOMCTBA HYJISI M €IUHUIIBI
npu  yMHOXeHuM. JleneHue Kak JedcTBUE, 0OpaTHOE
YMHOXEHHIO. KOMIIOHEHTBI JEUCTBUH, CBSI3b MEXIY HUMHU.
IIpoBepka  pe3ynbTata  apupMETHYECKOTO  JCHUCTBUS.
[lepemecTuTenbHOE U COYETATENbHOE CBOMCTBA (3aKOHBI)
CIOXKEHHMSI M YMHOXEHHS, pacHpelesIuTeIbHOe CBOICTBO
(3aKOH) YMHOXEHHS.

Hcnons3oBanue OykB s 00O3HAUEHUS HEU3BECTHOTO
KOMITOHEHTA U 3aIUCH CBONCTB apU(PMETUIECKUX JICHCTBUHA.

Jenurenu n KpaTHbIE YMCIA, PA3JIOKEHUE HA MHOMKUTEIIU.
[IpocTeie U coctaBHble uncna. [Ipu3Haku aeauMocTy Ha 2, 5,
10, 3, 9. /leneHne ¢ OCTaTKOM.

Crernenb ¢ HaTypaJbHBIM IOKa3aTelieM. 3alucCh 4Yucia B
BUJIE CYMMBI Pa3psiAHBIX ClIaraeMblX.

YucnoBoe BbIpakeHUE. BbIUMCIIEHHE 3HAYEHHU YHCIIOBBIX
BBIPAXKEHUI; MOPSAOK BBITNIOJIHEHUSA JEUCTBUU.
Hcnonb3oBaHWEe TpPHU BBIYUCICHUAX TEPEMECTUTENIBHOIO U
COYETATEIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHMS,
pacipenenuTeIbHOTO CBOMCTBA YMHOKEHHS.

Jlpoou

[IpencraBiaenne o ApoOM Kak crocode 3alucd  4acTu
BennuuHbl.  OObIKHOBeHHbIE  ApoOu.  [lpaBunmpHbIE U
HEenpaBWIbHbIE JpoOu. CMerraHHas JpoOb; MpeCTaBICHHE
CMEIIIaHHOH 1po0u B BHJIe HEMPABWIBHOM ApoOU U BbIIEICHHE
LeJION 4YacTH 4ucia U3 HempaBuwiIbHOM apobu. M3o0paxenue
npobeil ToukaMHu Ha 4YUCJIOBOM mpsiMoil. OCHOBHOE CBOWCTBO
npoou. Cokpamienne apobeit. [IpuBenenune npodu K HOBOMY
3HaMeHareno. CpaBHeHHE ApoOeii.

CrnoxeHue W BbIUMTAHUE ApoOed. YMHOXKEHUE W JIeJICHHE
npoOeii; B3amMHO-OOpaTHBIe napobu. Haxoxaenue yactu
IEJIOTO U IIeJIOT0 10 €ro YacTH.



Hecaruunas 3anuch apoOeit. IlpeacraBnenue necATUYHOMN
npobu B BUAE OOBIKHOBEHHOH. M300pakeHHe IeCATHYHBIX
IpoOeld ToykamMu Ha 4YHCIOBOM mpsmon. CpaBHeHHE
JECATUYHBIX ApoOeil.

Apudmerndeckne JeHCTBUS C JECATUYHBIMH JPOOSMHU.
OxpyrieHue AecITHIHbIX APOOei.

Pewenue mexcmogwix 3a0ay

Pemenne TekcTOBBIX 3ahad apuU(PMETHUYECKUM CIIOCOOOM.
Pemenue nornyeckux 3agad. Pemenue 3agau nepe6opom Beex
BO3MOXKHBIX BapuaHTOB. Mcronp30BaHne NIPU PEIICHUU 3a7ad
TaOJIUI] U CXEM.

Pemenue 3anau, cogeprkanux 3aBUCUMOCTH, CBSI3bIBAIOLIHE
BEJIMYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb. EaMHMIIBI M3MepeHus: Macchl, 00bEMa, IEHBI;
paccTosiHus, BpEeMEHH, CKOpocTu. CBsA3b MEXAy €IUHULAMHU
MU3MEPEHUS KaX 101 BEINYMHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBiaenue HaHHBIX B BHAE TaOJUL, CTOJOYATHIX
Jarpamm.

Hacnaonan zeomempusn

Harnsanuele npeacraBneHus o ¢urypax Ha IUIOCKOCTH:
TOYKa,  MpsAMas,  OTPe30K, Jy4, Yroja,  JIOMaHagd,
MHOT'OYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsaMon, ocTpsli,
TYIOW U Pa3BEPHYTHIN YIJIBL.

JlinHa oTpes3ka, METpUYECKHE €IWHUIBl AJuHBL J[nuHa
JIOMaHOW, TEpUMETp MHOIOYrojbHHKA. M3mepeHue u
MIOCTPOEHHUE YIJIOB C TIOMOIIbIO TPAHCIIOPTHPA.

Harnsgnele mnpexacraBneHuss o ¢urypax Ha IUIOCKOCTH:
MHOTOYT'OJIbHUK; IPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJbHHK, O
paBeHCTBe uryp.

N300paxkenue ¢uryp, B TOM 4HUCle Ha KJIeT4aToi Oymare.
[Toctpoenue koHpurypanuii U3 yactei npsMoi, OKpyKHOCTH
Ha HEIWHOBAaHHOM W KjeTdyarod Oymare. Mcmomb3oBanue
CBOMCTB CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaJIpaTa.

[Inomane  NpsSAMOYroJpHMKAa M MHOTIOYTOJIBHHMKOB,



COCTaBJICHHBIX U3 MPSIMOYIOJbHUKOB, B TOM d4ucie (uryp,
n300paKEHHBIX Ha KieTdyaToi Oymare. EnuHMIBI M3MepeHus
IUIOUIA /.

Harnsiiable mpeacTaBiaeHust O MPOCTPAHCTBEHHBIX (QUTypax:
IOpSAMOYTOJIbHBIM  Napajiesnenunes, KyO, MHOIOIpaHHHMKH.
N3o0pakeHue MPOCTEUIIMX MHOTOTPAHHUKOB. Pa3BEpTKH
KyOa u napajuleJenunesaa. Coznanue Mojiesen
MHOTOTPaHHUKOB (13 Oymaru, NpoBOJIOKH, IJIACTUIIMHA U JIp.).

O0bEéM  MpsAMOYTOJIBHOIO  Mapajulesienunena,  Kyoa.
Enununs! usmepenust oobEma.

6 x1acc

Hamypanvuvie uucna

Apudmernueckue JeNCTBUS c MHOT'03HaYHBbIMU
HATypaJIbHBIMM 4MClIaMU. YHCIOBBIE BBIPAXECHUS, IOPAIOK
NefcTBUM, HCIONb30BaHUEe CKOOOK. lcmosb3oBaHue mpu
BBIUMCJICHUSIX NIEPEMECTUTEIBLHOIO U COYETATEILHOTO CBOMCTB
CIIOKEHHMSI M YMHOXEHHUS, PACIpeAeUTEIbHOIO CBOMCTBA
yMHOXkeHUs. OKpyTJIeHUE HaTypaIbHbIX YHCEN.

Jenutenu u KpaTHBIE YKCIIa; HAUOOIBIINHN OOIIHI 1eTUTENh
U HauMeHblllee o0liee KpaTHoe. JlenMMocTh CyMMBI U
npousBeneHus. JleaeHne ¢ 0cTaTKoM.

Jpoou

OObIKHOBEHHast  ApoOb, OCHOBHOE CBOMCTBO  ApoOw,
cokpaieHue apodeit. CpaBHeHME U yIIOpsAI0YUBaHHE ApoOeil.
Pemenue 3aga4 Ha HaXOXKAEHHUE YAaCTH OT LIEJIOTO U LIEJIOT0 IO
ero dyactu. JIpoOHoe 4YHMCIIO Kak pe3yiabTaT JEJICHHUS.
[IpencraBnenue necaTuuHON IpoOM B BHJIE OOBIKHOBEHHOM
IpoOU ¥ BO3MOXKHOCTbH IPEICTaBICHHsS] OOBIKHOBEHHOM JIpoOH
B BHUJAE JAecATHUHOU. J[lecsatnunble apoOu M MeTpuyeckas
cucremMa Mep. Apudmernueckue IeMCcTBUS U YUCIOBBIE BBI-
paskeHHsI ¢ OOBIKHOBEHHBIMH U IECATUUHBIMU APOOSMH.

OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. Macmita0,
nponopuus. [Ipumenenue nponopuyii npyu penieHny 3a1ad.

[TonsiTue npouenTta. BeruncneHnue nporeHTa oT BeIUUUHBL U
BEJIMYMHBI 1O €€ TMpPOLEHTy. BplpakeHne NPOIEHTOB



JNECATUYHBIMH ApoOsiMU. PemieHwe 3agay Ha MPOLEHTHI.
BoIpaskeHue OTHOIIEHUS BEJIMYMH B IIPOLIEHTAX.

Ilonoxcumensvuvie u ompuyamenvnovle HUC1a

[TonoxxurenpHble U OTpULATENbHbIE 4Kciaa. Llenbie dncna.
Monynb uuciia, T€OMETpUYECKAs HHTEPIPETALUS MOAYIIS
gyrcna. M3o00pakeHue duucel Ha KOOPAMHATHOW MPSIMOM.
YucnoBble IPOMEXKYTKH.

CpaBHenue uucen.  Apudmernueckue  JIEHCTBHSA ¢
M0JIO’KUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpsimoyronbHass cucreMa KOOPAMHAT HA  IUIOCKOCTH.
KoopanHaTel TOYKM Ha IJIOCKOCTH, abcuucca W OpAHMHATA.
[TocTpoenue Touek U puryp Ha KOOPAMHATHON TIOCKOCTH.

bykeennuvie eviparcenusn

[Ipumenenne OykB A 3a0MCH  MaTeMaTHYECKUX
BbIpaKeHUI M mnpemioxeHuid. CBoiicTBa apudMeTHUECKuX
JIeHCTBUN. byKBEHHBIE BBIPAKEHHSI U YHCIIOBBIE ITOJICTAHOBKH.
bykBennble pPaBEHCTBA, HaXO0XICHUE HEU3BECTHOTO
KoMIoHeHTa. Dopmyibl; (HOpMyIbl MEpUMETpa M IUIOIIAIAH
NpsSMOYTOJIbHUKA, KBajapaTa, o0bEéMa mapajuiesenunena Hu
KyOa.

Pewenue mexcmoguix 3a0au

Pemenne TekcToBbIX 3adad apu(METHYECKUM CIOCOOOM.
Pemenune nornueckux 3agad. Pemenue 3agau nepe6opom Beex
BO3MOXKHBIX BapUAHTOB.

Pemenue 3anay, cogepxkaiinx 3aBUCUMOCTH, CBSI3bIBAIOILIUX
BEJIMYMHBI: CKOPOCTb, BpPEMS, PACCTOSIHUE; 1I€HA, KOJIMYECTBO,
CTOMMOCTB; IPOU3BOJUTENBHOCTh, BpeMsi, 00BEM pabOTHI.
EnvHunbl  u3MepeHus: Macchl, CTOMMOCTH; PacCTOSIHMS,
BPEMEHH, CKOPOCTH. CBS3b MEXAy €IMHULAMU H3MEPEHHUS
Ka)XJIOM BEJITMYMHEL.

Pemenune 3ajad, CBSI3aHHBIX C OTHOILIEHUEM,
IPONOPLUMOHATILHOCTBIO  BEJIMYMH, MPOIEHTAMHU; pELIeHHE
OCHOBHBIX 3aJ1a4 Ha IpoOU U MPOIIEHTHI.

OneHka 1 IpUKHJIKA, OKPYTJIEHUE pe3yibTaTa.

CocraBnenne OyKBEHHBIX BbIPaKEHUH 10 YCIOBUIO 3a/1a4H.



[IpencraBieHre NaHHBIX C MOMOIIBIO TAOIUI] U JHATrPaAMM.
CronOuarble AuarpaMMbl: YTEHUE W TOCTpoeHue. UteHue
KPYTOBBIX IHAarpPaMM.

Haznaonan ceomempus

Harnsnaeie mpeacraBneHus o (urypax Ha TUIOCKOCTH:
TOYKa,  MpsMas,  OTPe30K, JIyd,  Yroia, JioMaHas,
MHOTOYTOJIbHUK, YeThIPEX YT OJIbHUK, TPEYrOJbHUK,
OKPYKHOCTB, KPYT.

B3aumuoe pacrnonoxeHue JBYyX MpPSIMBIX Ha ILJIOCKOCTH,
napajuiejbHble  MOpsIMble,  MEPHNEHIUKYISIPHbIE  IMPsIMBIE.
W3mepenue paccTostHU: MEXKIY ABYMSI TOYKAMU, OT TOYKH 0O
NpsIMOM; JUIMHA MapUIpyTa Ha KBaIpaTHON CETKeE.

H3mepenne W  MOCTPOGHHE  YIJIOB €  [OMOIIBIO
TpaHcmopTupa. BuIbl  TpeyroibHUKOB:  OCTPOYTOJIbHBIH,

IPSIMOYTOJIBHBIH, TYNOYTOJIbHBIN; paBHOOEIPEHHBIH,
PaBHOCTOPOHHHM. YeThIpEXyTroyIbHUK, IIPUMEPBHI
YEeTBIPEXYTOJIBHUKOB.  [IpsAMOyronsHuK,  KBajgpar:  HC-

MOJb30BAHUE  CBOWCTB  CTOPOH,  YIVIOB,  JIHArOHAJICH.
N300parkeHre TeoMeTpuuecKux (Uryp Ha HEJIMHOBAHHOM
Oymare ¢ HCHOJb30BAHUEM LUPKYJS, JUHEHKH, YroJbHHKA,
Tpancnoptupa. [loctpoenus Ha kieTdaToi OGymare.

[Tepumerp MHoroyrompHuka. [loHaTHe TUIOmATU (PUTYPHI,
eAMHMLIBI M3MepeHus miomaau. [IpubnmxéHHoe u3MepeHue
wiomanad Quryp, B TOM UHCIE€ Ha KBaJpaTHOW CETKe.
[IpubnuxénHoe M3MepeHHe IIUHBI OKPYKHOCTH, IUIOIIAIU
Kpyra.

CuMmMerpus:  LEHTpanbHas, oOceBas M 3€pKajbHas
cummeTrpuu. [locTpoeHne cuMMETpUYHBIX QUTYP.

Harnsigable npencraBiaeHus 0 NPOCTPAHCTBEHHBIX (QUTYypax:
napajuiesenunen, Kyo, npusMa, nupamuja, KOHyC, HUIHHID,
map u cdepa. Mzo0paxeHne NTPOCTPAHCTBEHHBIX QUTYD.
[Ipumeps! pa3BEPTOK MHOIOIPAaHHUKOB, IMIIMHApPA U KOHYCA.
Co3ganue Mojeneil mpocTpaHCTBEHHBIX ¢Guryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.).

[Tonsitne 00BEMa; enuHUIBI HU3MepeHuss o0béma. OOBEM



MPSIMOYTOJILHOTO TIapajuiesienuieia, Kyoa.
INJIAHUPYEMBIE TIPEJMETHBIE PE3YJBTATDBI
OCBOEHMSA NPUMEPHOM PABOYEHN ITPOI'PAMMBI
KYPCA (ITO TOJAM OBYUYEHMUA)

OcBoenue yuebHOro Kypca «Martemaruka» B 5—6 Kkiaccax
OCHOBHOM IIKOJLI JOJDKHO 0O0ecHeyrMBaTh JIOCTHIKEHHE
CJIEIYIONINX PEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

5 kaace

Yucna u eéviyucienus

[lonumarb U NpaBUIBHO YNOTPEONIATH TEPMUHBI, CBA3aHHbIE C

HATypaJbHBIMU YUCIIAMH, OOBIKHOBEHHBIMU U ACCATUYHBIMU
JIPOOSIMHU.

CpaBHMBaTh M  yHNOPSAAOYMBATH HATypaJbHbIE  YHKCIIA,
CpPaBHUBATh B MPOCTEHIIUX CITy4yasix OOBIKHOBEHHBIE IPOOH,
JECSATUYHBIE TPOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIOBOM) MpPSIMOU C
COOTBETCTBYIOIIMM €i YHCIIOM U M300pakaTh HAaTypajbHbIC
qrclia TOYKaMU Ha KOOPJAWHATHOM (YMCTIOBON) TIPSIMOH.

BreimonasaTe apudmMernyeckue JEUCTBUS C HaATypadbHBIMHU
YUCIaMH, C OOBIKHOBEHHBIMH JPOOSIMH B TPOCTEUIINX
cly4asx.

BBINoHATE IPOBEPKY, MPUKUIKY PE3YIbTATA BEIYUCICHUN.

OprrJ'I}ITB HaTypaJIbHbIC YHUCJIA.

Pewenue mexcmoguix 3a0au
Pemarp TekcToBble 3amaun apupMETHUECKHM CIIOCOOOM U C

MOMOIIbI0 OPTaHW30BAHHOTO KOHEYHOTO TIepedopa Bcex
BO3MOJKHBIX BapHAHTOB.

Pemate 3amaum, cojepikaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE
BEITMYMHBI:  CKOPOCTh,  BpEMs, pPAacCCTOSHHE, IICHA,
KOJINYECTBO, CTOUMOCTb.

Hcnonb3oBaTh  KpaTKue  3alHMCHU,  CXEMBI,  TaOIUIIBL,

0003Ha4YeHHsI IPH PELICHUHN 3a]1a4.



[Tonb30BaTbcsi OCHOBHBIMU €IMHHUIIAMU H3MEPEHHS: LIEHBI,
MacChl; PacCTOSIHUSI, BPEMEHHU, CKOPOCTH; BbIpakaTb OJHU
€IMHUIIbI BEJIMUUHBI YepPE3 JIPYyTHE.

W3Bnekarb, aHaIM3UPOBaTh, OLICHUBATh MH(POPMAIIHUIO, TIPE.I-
CTaBJICHHYIO B Taliuile, Ha CTOJOYAaTON Juarpamme,
UHTEPIPETUPOBATH MIpeICTaBJICHHbIE JaHHbIE,
HCIIOJIb30BATh JaHHBIC MPU PEIICHUH 3a/1a4.

Haznaonan ceomempus
[Tonp30BaTbCst rEOMETPUUECKUMU OHATUSIMU: TOUKA, MpsiMas,

OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
[IpuBomuTe mpHUMEpPbl OOBEKTOB OKPYXKAIOIIETO0  MHpA,
UMEIOITNX (HOPMY U3yUEHHBIX T€OMETPUYECKUX (puryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIHO C  YIJIAMU:
BEpIIMHA CTOPOHA; C MHOTOYIOJIbHUKAaMHU: YTOJ, BEpILIUHA,
CTOpOHA, JUAroHajlb; C OKPYXHOCTBIO: paguyc, AHAMETP,
LEHTP.

N300paxaTh W3y4YeHHbIE TeoMeTpuyeckue QUrypbl Ha
HEJIMHOBAHHOM M KJIETYATOW OyMare ¢ MOMOIIbIO [UPKYJIIS U
JIMHEHKH.

HaxoauTte n1nuHBI OTPE3KOB HENMOCPEACTBEHHBIM U3MEPEHUEM
C TIOMOUIBIO JINHEHKH, CTPOUTh OTPE3KU 3aJaHHOU JIJIMHBI
CTPOUTH OKPYKHOCTb 33JJaHHOTO PaInyca.

Hcnonb30Bars CBOMCTBA CTOPOH U YIJIOB IPSMOYIOJIbHUKA,
KBajpaTa Uil UX IOCTPOCHUS, BBIYMCICHHUS IUIOIIAIA H
[EpUMETPA.

Berancnars nepuMeTp n TUIOIIAJTh KBaJpara,
MPSMOYTOJIbHUKA, ¢buryp, COCTaBJIICHHBIX u3
MPSIMOYTOJILHUKOB, B TOM uucie (Gpuryp, uzo00paxEHHbIX Ha
KJIeT4aTo Oymare.

[Tonp30BaTbCsi OCHOBHBIMH ~ METPUYECKUMHU  €IMHUIAMH
W3MEPEHMs JUTMHBI, TUIOLIAAN; BBIPAXaTh OJHU E€AMHUIIBI
BEJIMYUHBI YEPE3 IPYTHE.

Pacmno3nasats rapajuienenuIe], KyO, HCIOJb30BaTh
TEPMHHOJIOTHIO: BEpUIMHA, pPeOpo TrpaHb, W3MEPECHHS,;



HAXOJUTh U3MEpPEHHs Mapajuiesenumnena, Kyoa.

Bbruucnate 00b€M KyOa, mapajuienenunena Mo 3aJaHHbIM
U3MEPEHUsIM,  IOJb30BATHCA  E€IUHMLIIAMH  HU3MEPEHHUs
o0BéMma.

Pemate HeciaoXHbIE 3aJaud Ha U3MEPEHUE T€OMETPUYECKUX
BEJIMYMH B IPAKTUUECKUX CUTYaIUX.

6 xiacc
Yucna u gvluucnenusn

3HaTh M TOHMMAThb TEPMHUHBI, CBA3aHHBIE C pa3IMYHBIMU
BUJIAMH YHCEN M CIoco0aMu UX 3al¥CH, MEePEXOaUTh (eciu
3TO BO3MOXKHO) OT OJTHOW (POPMBI 3aIIMCH YHCIA K JPYTOM.

CpaBHUBaTh M YHOPSAOUYUBATH LIE€JIbIE YHUCIIA, OOBIKHOBEHHBIE
U JIECATUYHbIE ApOOU, CPAaBHUBATH YKCIIA OJHOTO U Pa3HbIX
3HAKOB.

BbimonHATe, coderass YCTHbIE M HHUCbMEHHbIE NPUEMBI,
apudMeTHUecKue NEHCTBUSA C HATypalbHBIMH M LEJIBIMU
YHucIaMHd, OOBIKHOBEHHBIMH U JECSITUYHBIMH JPOOSMH,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbruncnsTe 3Ha4€HMsI YHMCIIOBBIX BBIPAXKEHWUM, BBINOIHSITD
NPUKUAKY U OLEHKY pE€3yJIbTaTa BBIUYMCICHHM; BBIITOJIHATH
npeoOpa30BaHus YMCIOBBIX BBIPAXKEHUI Ha OCHOBE CBOICTB
apu(MeTHUECKUX AeHCTBUI.

CooTHOCUTH  TOUKY Ha  KOOpAMHATHOM  MpsIMOH ¢
COOTBETCTBYIOIIUM €M 4YHCIOM U H300pakaThb 4YHUCIa
TOYKAMM Ha KOOPAMHATHOM MpsSMOW, HAXOAUTh MOJIYJIb
yHcla.

CoOTHOCUTH TOYKH B IPSIMOYTOJIbHOM CHUCTEME KOOpAMHAT C
KOOpJAMHATaMH 3TOU TOUKH.

OKpyrasTh ILenble Yuciaa U JIeCATUYHBIE APOOH, HAXOIUThH
MPUOIMHKEHUS YUCElL.

Yucnoevie u OyK6eHHbLE BLIPANCCHUS

[ToHuMaTh U ynoTpeOasTh TEPMHUHBI, CBSI3aHHbBIE C 3AIHCHIO
CTENEeHM YMCIa, HAXOIUTh KBaJpaT U KyO uucia, BHIYUCIATh
3HAUEHUS YNUCIIOBBIX BBIPAKEHUH, COAECPIKAIUX CTEIIEHU.

[Tonb30BaTbes MpU3HAKaMU JEIMMOCTH, PacKiaJbIBaTh HATY-



paJIbHBIE YNCIIa HAa IPOCTHIE MHOKUTEH.

Ilonp30oBaTbecs  MacmiTaboM, COCTaBIATH HPONMOPLUU U
OTHOILICHUS.

Hcnonb3oBate OYKBBI Uil 00O3HAYEHUS YHCET TPU 3aluCH
MaTeMaTHYeCKUX  BBIPAXKEHUH, COCTaBIATh OYKBEHHBIE
BBIpQKEHUS U (OPMYIIBI, HAXOJUTh 3HAYCHHUS OYKBEHHBIX
BBIPAKEHUI, OCYIIECTBIISII HEOOXOAMMBIE IOACTAHOBKHU U
npeoOpa3oBaHusl.

Haxonutbs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

Pemarp MHOrOIIaroBble TEKCTOBBIE 331a4U apU(PMETHIECKUM
criocobom.

Pemars 3a/1a4u, CBSI3aHHbIE C OTHOIIEHUEM,
IIPOIOPLIMOHAIBHOCTBIO BEJIMYMH, IIPOLEHTAMH; peliaTh TpU
OCHOBHBIE 3a]1a4l Ha JPOOU U MPOLIEHTBHI.

Pemarp 3amauu, conepaliyve 3aBUCHUMOCTH, CBSI3bIBAIOIIME
BEJIMYMUHBI:  CKOPOCTb,  BpEMs,  pPAacCTOSIHME,  II€HA,
KOJIMYECTBO, CTOMMOCTB; IPOU3BOJUTEIBHOCTb, BpEMH,
00béMa pPadOThI, HUCTONB3Yys apu(METHUECKUE JIECHCTBHSA,
OLIEHKY, NPHUKUIKY; I0JIb30BaTbCs €IMHULAMU H3MEPEHUs
COOTBETCTBYIOIINX BEJINYMH.

CocTaBnaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U.

W3BnekaTh MH(MOpMAIHIO, MPEJICTABICHHYIO B TaOiMIax, Ha
JUHEIHON, cToabuyaTol MM KPYroBOW Juarpammax,
MHTEPIPETUPOBATH MPEACTABICHHBIE TaHHBIE; UCIIOJIb30BATh
JaHHBIE TIPY PEILIEHUH 3a7ad.

[IpeacraBnsaTe nHGOPMAIIHIO C TIOMOMIBIO TAOIHII, JTUHEHHON
U CTOJIOUATON AMArpamMM.

Haznaonan ceomempus

[IpuBoauT, TpUMEpPHl OOBEKTOB OKPYXKAIOIIEro MHpa,
UMeroImX (GopMy HM3YYEHHBIX T'€OMETPUUYECKHX IJIOCKHX U
MIPOCTPAHCTBEHHBIX ~ (UTyp,  TNPUMEPHl  pPaBHbIX U
CUMMETPUYHBIX (QUryp.

N306paxaTh ¢ MOMOILBIO UPKYJIS, JTUHEHKH, TpaHCIIOPTHPA
Ha HEJTMHOBAHHOM U KJeTyaToi Oymare u3ydeHHbIE IIIOCKUE
reoMeTpruecKue GpUrypsl 1 KOHQUTyparul, CAMMETPUYHBIC



¢burypsi.

ITonp30BaThcs reOMETPUYECKUMU MTOHATUSAMU: PAaBEHCTBO (hu-
I'yp, CHMMETpPHsI; UCIIOIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO
C CUMMETPHEI: OCh CUMMETPUH, LIEHTP CUMMETPHH.

HaxomuTe BenMYMHBI YIJIOB H3MEPEHHUEM C IIOMOUIBIO
TPAaHCIIOPTHpA, CTPOUTH  YIJIbl  3aJaHHOW  BEJIMYMHBI,
IIOJIB30BAThCS IIPU PELICHUH 3a/1a4 IPajyCHOM MEpPOH YIJIOB;
pacrno3HaBaTh Ha 4yepTexkaX OCTPbIM, IPSIMOM, pa3BEPHYTHIN
U TYIIOU YTJIBI.

BbruncnaTe IIMHY JIOMaHOW, IEPUMETP MHOTOYIOJIbHHKA,
II0JIB30BAThCA E€AMHMIIAMUA HW3MEPEHMS IUIMHBI, BBIPAXKaThb
OJIHU €IMHULIbI U3MEPEHUs JJIMHBI Yepe3 IpyTHe.

Haxonuts, UCIIOJIB3YSI YEepTEKHbBIE UHCTPYMEHTHI,
paccTosHUSA: MEXKIY JBYMsI TOUKaMH, OT TOYKH JO NPSMOI,
JUIMHY ITyTH Ha KBaJIpaTHOW CETKE.

Bbuucnare  miomanbs  GUryp,  COCTAaBIEHHBIX U3
MIPSIMOYT OJIbHUKOB, HCII0JIb30BATh pa3OueHue Ha
NPSIMOYTOJIBHUKH, Ha paBHBIE (DUTYpBHI, JOCTpaWBaHHUE IO
IIPSIMOYTOJIBHMKA; I10JIb30BATbCS OCHOBHBIMM €AMHMILIAMHU
M3MEpEeHUs IIOIIAN; BhIpaXXaTh OJHU €AMHULIBI U3MEPEHUs
IUIOILATH Yepes3 APYyrHe.

Pacnio3HaBaTh Ha MOJENSAX M M300paXEHUAX MNUPAMULY,
KOHYC, LMJIUHAP, UCIOJB30BaTh TEPMHUHOJIOTHIO: BEPIINHA,
peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxaTs Ha Ki1eTyaTol Oymare npsSMOYTOJIbHBIN Mapaie-
JeTIHIIE],.

Beruucnate 00bEM NpsIMOYTOJIBHOTO Napasiesenumnena, Kyoa,
10JIb30BAThCS OCHOBHBIMHM €IMHUIIAMH H3MEpeHUs 00BbEMa;
BBIpA)XaTh OJIHU €MHUIIBI U3MEPEHUs1 00BEMa uepes Ipyrue.
Pemars HECJIOKHbIE 3aa4n Ha HaXO0XJICHNE
reOMETPUYECKUX BEJIMYUH B MPAKTUYECKUX CUTYaLIUSX.

PABOYAS [TPOTPAMMA



YYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCbI

COIEPKAHUE YYEBHOI'O KYPCA (ITO TOAAM
OBYYEHMUSI) 7 knace
Yucna u evluucnenusn

PanuonanbHbie ynciaa

HpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0J] OT OHOU
dbopmbl 3anucu npobel Kk apyroit. [loHsTHE parmoHAIBHOTO
4yucia, 3alKuch, CPAaBHEHUE, YHOPSAIOUYMBAHUE PAllMOHATBHBIX
gucen. Apudmernyeckue JACUCTBHS €  PANMOHAIBHBIMU
ymrcnaMu. Perenue 3a1a4 U3 peaabHOM NMPAaKTUKU HA YacTH, Ha
TpoOH.

Crenenb C HaTypaJdbHBIM [IOKa3aTejeM: OIpeIeieHue,
npeoOpa3oBaHre BHIPAKEHUIN HA OCHOBE OMpEIeNICHUs, 3aM1Ch
OOJIBIIINX YHCEIL.

[TpouieHThl, 3aUCh MPOLEHTOB B BUAE ApoOU U Jpodu B
BUJI€ TIPOLICHTOB. TpH OCHOBHBIE 3aJa4yd Ha TPOIEHTHI,
pelieHue 3a1a4 U3 peasibHON MPaKTUKH.

[IpuMeHeHne TpU3HAKOB MACIUMOCTH, pPAa3JI0KEHHE Ha
MHOKHUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCMMOCTH, B TOM 4YHCJIE TpsiMas U oOpaTHas
MPONOPIUOHAIBHOCTH.

Anzebpauueckue evipasrcenus

[lepemenHble, 4YHCIOBOE  3HAYCHHE  BBIPAKECHHUS  C
MIEPEMEHHOI. Jonyctumble  3HAY€HUS ~ TEPEMEHHBIX.
[IpencraBnenrie 3aBUCUMOCTH MEXAY BEJIMYMHAMH B BHUJC
dbopmynel. Beraucnenus no Gpopmymnam.

[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKECHHH, TOXKIECTBEHHO
paBHBIE BBIPAKEHMsI, TpaBWIa MPeoOpa3oBaHUsI CYyMM U
MPOU3BE/ICHNN, TPaBWIa PACKPBITHS CKOOOK W TIPHUBEACHUS
MOTI0OHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKAa3aTEJIEM.

OnHouneHbl W MHOrowieHol. CTeneHb MHOTOWIEHA.
CrnoxxeHue, BBIYUTAaHUE, YMHOKCHHE MHOTOUICHOB. DOPMYIIBI
COKpaIlIEHHOTO YMHOXKEHHS: KBaapaT CyYMMBI W KBajpaT



pasHoctu. Dopmysa pa3zHOCTHM KBagpaToB. PasnoxkeHue
MHOT'OYJIEHOB Ha MHOKUTEIH.

Ypasenenua

VYpaBHEeHHE, KOpPEHb ypaBHEHUS, MpaBuiIa Mpeodpa3oBaHUS
YPaBHEHHUS, PABHOCUJILHOCTh YPaBHEHUI.

JIuneliHOE ypaBHEHUE C OJHOU NTEPEMEHHOM, YUCIIO KOPHEHR
JMHEMHOTO ypaBHEHMS, PEIICHHWE JIMHEHHBIX YpPaBHEHUM.
CocraBiieHde ypaBHEHUM 1O YCIOBHMIO 3aj1auu. Pemienue
TEKCTOBBIX 33/1a4 C TIOMOILIbIO YPABHEHUH.

JluneliHoe ypaBHEHME C JByMs INEPEMEHHBIMH U €rO
rpapuk. Cucrema JBYX IJIMHEHHBIX YpaBHEHUH C JByMs
nepeMeHHbIMH. PelieHue cucteM ypaBHEHHMH CIOCOOOM
NOACTaHOBKU. [Ipumepsl pemieHuss TEKCTOBBIX 3alady ¢
MTOMOUIBIO CUCTEM YPAaBHEHUU.

Koopounamut u cpagpuxu. @ynkyuu

Koopannara toukn Ha npsAMon. UMCIIOBBIE ITPOMEXKYTKH.
Paccrosinre Mex 1y IByMsl TOUKAMH KOOPAMHATHOM MPSAMOM.

[IpssmoyronbHast cucrema koopaunat, ocu Ox wu  Oy.
Alcmycca U opAMHAaTa TOYKM Ha KOOPIWHATHOW MIIOCKOCTH.
[Tpumepsr  rpadukoB, 3amaHHBIX (opmymnamu. YteHue
rpauKOB peaslbHbIX 3aBUCUMOCTEH.

[Tonstue pynkuuu. I'papuk Gynkunn. CBoiicTBa QyHKIMIMA.
Jluneitnas ¢yukiys, e€ rpaduk. ['padux GyHkmu y = | x |.
I'paduueckoe perieHue JIUHEWHBIX YpaBHEHMH M CHUCTEM
JIMHEHHBIX YPaBHEHUM.

8 KJacc

Yucna u éviuucnenusn

KBagpatHelif  kopeHb  u3  uyucia.  [lonstue 00
UppalMOHAIbHOM  uucie.  JlecaTUyHble  MPUOIMKEHUS
UppalMoHaIbHBIX  uyucen.  CpoiicTBa  apu(METHUECKUX
KBaJPaTHBIX KOPHEH M UX NPUMEHEHHE K NPeoOpa30BaHMIO
YUCIIOBBIX BBIPAXKEHUM W BBIYUCICHUSM. JleMCTBUTENIbHBIC
qucia.

Crenenp ¢ 1enbIM IOKa3aTeaeM U €€  CBOMCTBA.
CranpmapTHas 3anuch YHUCIIA.

Anzebpauueckue eviparxcenus



KBazmpartHblii ~ TpéXuieH;  pa3joXKEHHE  KBaJApaTHOIO
TPEXUIICHA HA MHOKUTEIIN.

Anrebpanyeckas JIpo0Bb. OcHoBHOE CBOICTBO
anredpandeckoil 1podu. CiokeHue, BBIUUTAaHUE, YMHOXKEHUE,
nenenue anredpanyeckux apoOei. ParmonanbHbie BhIpaXeHUs
U UX IpeoOpazoBaHHe.

Ypasuenus u nepasencmea

KBanparnoe ypaBHeHHe, (opMmyla KOpPHEH KBaJpaTHOTO
ypaBHeHus. Teopema  Buera. Pemienue  ypaBHEHUM,
CBOJIAIIMXCS K JIMHEHHBIM W KBajapaTHbIM. Ilpocreiiiiue
IpOOHO-PALMOHAILHBIC YPABHEHHUS.

['pa¢uueckas uHTEpIpeTalus ypaBHEHUH C  JByMs
NEPEMEHHBIMH W CUCTEM JIMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMH. [IpuMepsl pelieHus CHUCTEM HEIMHEHHbIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

Periennie TeKCTOBBIX 33124 aNredpandeckum crocooom.

YuciioBble HEpaBeHCTBA M MX CBoOMcCTBa. HepaBeHCTBO ¢
OJHOI MmepeMeHHON. PaBHOCHMIIBHOCTh HEpaBEHCTB. JIMHEHHbIE
HEpaBEHCTBA C OAHOW TmepeMeHHOW. CHCTeMBbl JIMHEHMHBIX
HEPABEHCTB C OJJTHOM MMEPEMEHHOM.

Dyukyuu

[Tonstue ¢ynkuuu. OOnacTb OMpENENIeHUss U MHOMXKECTBO
3HayeHui pyHkuuu. CrocoOsl 3a1aHus GyHKIUH.

I'pa¢puk ¢ynxuuu. YrteHue cBoIMCTB (yHKUMHM 1O €€
rpapuxy. Ilpumepsl rpaduxoB ¢(yHKIMHA, OTpa)karoImuX
peasibHbIE MPOIIECCHI.

OYHKIMKM,  ONHCHIBAIOUIME  MpSAMYHO U OOpaTHYIO
IPONOPLUUOHANIbHBIE 3aBUCUMOCTH, UX rpaguku. OyHKuu y =
X2,y = X3,y =xX, y = | x |. [paduueckoe penieHre ypaBHECHHI
Y CUCTEM ypaBHEHHUH.

9 KJjacc

Yucna u éviuucnenusn
JleiicTBUTEIbHBIE UM CJIA

PanmonaneHple yncia, UppaloHaIbHbIe YUCIA, KOHEYHBIE
U OeckoHeuHble  JecATHYHBIE  ApoOu.  MHOXECTBO



JNEeUCTBUTENbHBIX ~ YMCEJl; JICUCTBUTENIbHBIE YHCIA KAk
OCCKOHEYHBIC JeCATHYHbIe apoOu. B3ammHO o0gHO3HAYHOE
COOTBETCTBUE MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YHCET U
KOOPJMHATHOMU IIPSIMOM.

CpaBHeHUE JIEHCTBUTENIBHBIX 4YHCEN, apupMETHUYECKHUE
JICUCTBUSA C ICVCTBUTEIIbHBIMU YUCIAMU.

N3mepenusi, npudInKeHusi, OUeHKU

Pasmepsl 00BEKTOB OKpYKAIOLIErO0 MHpPA, JIUTEIbHOCTD
IIPOLIECCOB B OKPYKAIOILIEM MUPE.

[TpubmmxEénnoe 3HAUYEHUE BEJINYMHBI, TOYHOCTH
npubmpkenus. OxpyrieHue uucen. llpukuaka U oueHka
pPE3yNbTAaTOB BBIUMCICHUMN.

Ypaeénenus u nepasencmea
YpaBHeHus ¢ 0HO NepeMeHHOMH

JIuneitHoe ypaBHeHuE. Pelienue ypaBHEHUN, CBOASIIUXCS K
JIMHEVHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEHU, CBOIAIIAXCS
K KBajgpaTHbIM. bukBanpatHoe ypaBHeHue. IIpumepst
pEelICHUsT ypaBHEHUM TPETbe M 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenue 1poOHO-paliMOHaTIbHBIX YPAaBHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpanyeckKuM METOIOM.
Cucrembl ypaBHeHUI

VYpaBHeHUe ¢ IByMs NIEpEeMEHHBIMU U ero rpaduk. Pemenue
CUCTEM JBYX JIMHEHWHBIX YpaBHEHHH C JBYMsI NEPEMEHHBIMH.
Pemenune cucreM JByX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHENHoe, a JApyroe — BTOpod cTeneHu. ['padpuyeckas
MHTEPIIPETAINS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3a/1au aJIreOpanyeckuM CrocoOoM.
HepaBencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JHMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
Pemienue cucreM  JNMHEHHBIX  HEPABEHCTB C  OJHOWU
nepemeHHoil.  KBagpartHele  HepaBeHcTBa. ['paduueckas
MHTEPIIPETALMS HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMM.



Dyukyuu

KBanparnunas ¢pynkuus, e€ rpaduk u coiictsa. [lapabona,
KOOPJMHATHI BEPIIUHBI Tapad0IIbl, OCh CHMMETPHUH MapadoJIbL.

I'paduku pynxmmii: y = kx, y = kx + b,y =k y=x3,y =

XX, ¥ = | x | u ux cBoiicTBa.
Yucnoswvle nocinedosamenvnocmu

Omnpenenenne u €rocoobl 3a]aHusA YHCJIOBBIX
1ocJIe10BaTeJIbHOCTeH

[TonsiTue  4MCIOBOM  IOCJIENOBATEIBHOCTU.  3aJaHHe
II0CJIEI0BATEIBHOCTH PEKYppPEeHTHON (Gopmyioil u dopmysoit
N-ro 4ieHa.
ApudmMernyeckasi ¥ reomeTpu4yecKasi Iporpeccuu

Apudmernueckass U TeoMeTpUYecKas  IPOTPECcCUH.
@opmyInel N-TO 4ieHa apuPMETHYECKOH M TeOMETPHYECKOM
IIPOrPECCUil, CyMMBI IIEPBBIX N WICHOB.

N3o0pakenne 4wieHOB apu(MEeTUUECKON U T€OMETPUUECKON
IPOrpeccUil  TOYKAaMU HA  KOOPAMHATHOW  IIOCKOCTH.
JInHeMHbIN ¥ SKCIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

MJIAHUPYEMBIE TPEJMETHBIE PE3YJbBTATDI
OCBOEHUSI MPUMEPHO PABOYEN ITPOT'PAMMBI
KYPCA (I1O TOAAM OBYYEHUSA)

OcBoenne ywyeOHOro Kypca «Anredpa» Ha YypOBHE
OCHOBHOTO 00mIero o0pa3oBaHus JOJKHO 00ecreunBaTh
JOCTMIKCHUE CICAYIOIHUX IMPECAMCETHBIX O6pa30BaT€J'H:HI)IX
pEe3yIbTaTOB:

7 kaacc

Yucna u évluucienus
BBIHOJ'IHSITI), coucTtasd YCTHBIC ©W IHUCbMCHHBIC HpI/IéMI)I,

apu(METHUECKUE ICHCTBUS C pallMOHAILHBIMU YUCIIAMH.

HaXO}II/ITB 3HAYCHUSA YHUCIIOBBIX BLIpa)KeHHﬁ; MPUMCHATH

pa3HoOoOpa3HbIe CIIOCOOBI M TPUEMBI BHIUMCIICHHS 3HAYCHHIA

JNPOOHBIX BBIPAKEHUH, COJEPKAIIUX OOBIKHOBECHHBIC |

JECSITUUHBIE TPOOH.



[lepexoauth OT OAHON (OpMBI 3amucCH dYHCEN K JPYroi
(mpeoOpa3oBBIBaTh NECATHYHYIO ApPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B  JICCATHUYHYIO, B  YacTHOCTH B
OCCKOHEUYHYIO IECSITHYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYUBAThH pallMOHAIIbHBIE YUCIIA.

OKpyrasTh Yyncia.

BBINONHATE NPUKHUIKY W OICHKY pe3yJibTaTa BBIYMCICHUH,
OLICHKY 3HAYCHUU YHUCITOBBIX BBIPAYKCHHIA.

BBIONMHATE  ACHCTBHST CO CTEMEHSIMU C HATypPabHBIMH
MOKa3aTeISIMH.

[IpuMeHsATP  TpPU3HAKM  JEIMMOCTH,  pa3jIOKEHHUE  Ha
MHOYHUTEIIH HATYPaIbHBIX YHCEI.

Pemarh TpakTHKO-OpPUEHTHUPOBAHHBIC 3a/1aY, CBS3aHHBIC C
OTHOIIICHUEM BEIIMYHH, IPOMOPIUOHAIBHOCTEIO BEJIWYHH,
MPOICHTAMHU; HWHTEPIPETHPOBATh PE3YJIbTaThl  PEUICHUS
3a1a4 ¢ y4€TOM OTpaHMYCHHM, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 00BEKTOB.

Anzebpauueckue eviparxcenus

Hcnons3oBath anredpanveckyro TEPMHUHOJIOTHIO u
CUMBOIIMKY, TPUMEHSTh €€ B MPOIIECCE OCBOCHHUS Y4eOHOTO
MaTepuara.

HaxomuTh 3HaueHUs OYKBEHHBIX BBIPAKCHHUN TIPHU 33JaHHBIX
3HAYEHUSX MEPEMEHHBIX.

BeimonHATe  mpeoOpa3oBaHMS — [ENOTO  BBIPAKEHHUS B
MHOTOYJICH MIPUBEICHUEM MTOTO0HBIX clIaraeMbIX,
PacCKpBITHEM CKOOOK.

BEBITIONTHATE  YMHOXKEHHE OJHOWICHA HA MHOTOWICH W
MHOTOYJIEHAa Ha MHOTOYJICH, IPUMEHSITh (POPMYIIBI KBaaparTa
CYMMBI M KBaJIpaTa pa3HOCTH.

OcCyIIecTBIATh pa3NoKeHHe MHOTOUJICHOB Ha MHOXXHUTEIHU C



IIOMOIILI0 BBIHECEHHS 3a CKOOKHM OOIIEro MHOKHUTENIS,
TPYIITHPOBKH claraeMbIX, MIPUMCHCHHUS bopmyi
COKPAILIEHHOTO YMHOKCHHUS.

[IpumensTh TpeoOpa3oBaHUsl MHOTOYWICHOB JUIS PELICHHUS
Pa3IMYHBIX 3374 U3 MaTEMATHKH, CMEKHBIX TIPEIMETOB, U3
peaIbHOM MPAKTHUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEH ¢  HATypaJIbHBIMHU
MOKa3aTessIMU JIJIs IpeoOpa30oBaHus BBIPAKECHUH.

Ypaeéunenus u nepasencmea
Pemate sMHENHBIE YypaBHEHUsS C OJHOW IIEPEMEHHOM,

MIPUMEHSIST MpaBUJIa IEPexojia OT UCXOJHOTO YpaBHEHHUS K
paBHOCUIBHOMY eMmy. IlpoBepsTb, SBISETCS JM YUCIIO
KOPHEM ypaBHEHHUS.

[IpumensTh rpadguyueckue METOIbI NMPU PEUICHUH JTUHEHHBIX
YPaBHEHUH U UX CUCTEM.

[TonOupars mpuMepsl Mmap 4YHCeN, SBISIONUXCS pPEUICHHEM
JIMHEIHOr0 YpaBHEHUS C IBYMSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHHUS C JIByMS IIEPEMEHHBIMU; MOJIb3YACh TpaduKoM,
IIPUBOJUTH IIPUMEPBI PELICHNS YPABHEHHUS.

Pemate cucreMbl [BYX JIMHEWHBIX YpPaBHEHHU C JBYMs
NEPEMEHHBIMH, B TOM YHUCIIE TpahUUECKH.

CocTaBnaTh M pemath JUHEHHOE ypaBHEHUE WIH CHUCTEMY
JMHENHBIX ypaBHEHUI 1o YCIIOBUIO 3a/1a4H,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlaud
MIOJIy4YEHHBIN PE3yJIbTaT.

Koopounamut u cpagpuxu. @ynukyuu

N3o06paxatsb Ha KOOPJMHATHOU psAMOI TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM  KOOpAMHATaM,  JIY4YH,
OTpE3KH, UHTEPBAJIbI; 3aMHUChIBATh YHUCIOBBIE MPOMEKYTKH
Ha ajaredpanyecKkoM si3bIKe.

OTmeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH MO 3aJJaHHBIM
KOOpJAMHATaM; CTPOUTh TpapuKd JHMHEHHBIX (QYHKIUH.
Crpouts rpaduk GyHkIuu y = | x |.



OnuceiBaTh ¢ MOMOIIBI0 (PYHKIUN W3BECTHBIE 3aBUCUMOCTH
MEX]ly BEJIMYUHAMU: CKOPOCTb, BPEMs, PACCTOSHUE; LICHA,
KOJIMYECTBO, CTOMMOCTB; IPOU3BOJUTEIBHOCTb, BpEM,
00BEM paboTHI.

HaxomuTh 3HaueHre QyHKIUY 110 3HAYCHHUIO €€ apryMeHTa.

[Tonnmatp Tpaduueckuii crocoO MpeCTaBiICHUS W aHAIHM3a
uH(pOpMaInK; H3BJICKATH il HWHTEPIPETUPOBATH
uHpopmanuo u3 TpahUKOB pEaNTbHBIX TNPOIECCOB U
3aBHCHUMOCTEIA.

8 kiacc
Yucna u eviuucienus

Hcnonbs30BaTh HaYalIbHBIE MPEJCTABICHUS O MHOXKECTBE JICH -
CTBUTENIbHBIX 4YMCENl Il CpPAaBHEHMs, OKPYIJIEHUS U
BBIYHCIICHU; N300pakaTh ACUCTBUTEIBHBIC YUCIIA TOUKAMU
Ha KOOPJMHATHOM MPSIMOiA.

[IpuMeHATh MOHATHE apUPMETUIECKOTO KBAIPATHOTO KOPHS;
HaXOJNUTh KBaJ[paTHbIE KOpHH, UCIIOJIb3YS npu
HEOOXOIUMOCTH KAJIBKYJISITOP; BBITIOIHATE MIPEOOPa30BaAHUS
BBIPAKEHUM, COJEpKAIUX KBaJApaTHbIe KOPHU, UCIOJb3Ys
CBOMCTBA KOPHEHN.

Hcnonb30Barh 3amucy OOJBIINX U MaJIbIX YHCEI C TTOMOIIBIO
JECATUYHBIX Ipo0ei u creneHeit unucna 10.
Anzebpauueckue eviparxcenusn

[IpuMeHATHh MOHATUE CTENEHU C LIETBIM MMOKA3aTENIEeM, BBINOI-
HATH MPEOOPa30BaHUs BRIPAKEHUHN, COACPIKAITUX CTETICHU C
LICJIBIM ITOKa3aTelIeM.

BrInomHATE TOXIECTBEHHBIE MPEOOPa30BaHUs PAIlMOHATBHBIX
BBIDQXEHUM  HA  OCHOBE  MpaBUJl  JCUCTBUM  HaJ
MHOTOYWICHAMH U aJITeOpandecKuMu APOOSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEH.

[IpumeHsaTh mpeoOpa3oBaHUs BBIPAXKEHUM Ui  pellieHus
pa3IMYHBIX 337a4 U3 MaTEMaTUKHU, CMEXHBIX MPEIMETOB, U3
peaNbHON NMPAKTHUKHU.

Ypasnenus u nepasencmea

Pemiate nuHeliHble, KBaJpaTHbIE YPABHEHHS U pallMOHAJIbHbBIC
YpaBHEHUs, CBOJSIINECS K HUM, CHCTEMBI IBYX YPaBHEHHI
C ABYMS IEPEMEHHBIMH.



[IpoBoauTh IIpOCTEHIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM
YPaBHEHMH, B TOM 4YHCJIE€ C IPUMEHEHHEM TIpaduuecKux
IpeJICTaBICHUN (yCTaHABIMBATh, UMEET JIU YPAaBHEHUE WU
CUCTEMA yYpaBHEHUH PEILEHUs, €CIIM UMEET, TO CKOJIBKO, U
np.).

[lepexoaute OT croBecHOW (HOPMYIUPOBKU 3agaund K €€
anreOpanyeckoil  MOJENM ¢  IIOMOIIBIO  COCTaBJICHUS
YPaBHEHHUs MJIM CHUCTEMbl YPaBHEHUH, MHTEPIPETUPOBATDH B
COOTBETCTBUM C  KOHTEKCTOM  3aJadd  IIOJIy4CHHBIN
pe3yJbTar.

[IpuMeHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS,
OLICHKHM; pellaTb JIMHEHHBbIE HEPABEHCTBA C OJHOMU
NEPEeMEHHOH M WX CHCTEMBI; JaBaTh TpaHuuecKyro
WUTIOCTPALIIO MHOYKECTBA PEIICHUH HEPABEHCTBA, CUCTEMBI
HEPaBEHCTB.

Dynkyuu
[loHnMaTh M MCNOJIB30BaTh (YHKLUMOHAJbHBIC MOHATHS U
A3BIK (TepMUHBIL, CUMBOJIMYECKHUE 0003Ha4YeHUs);

onpeneNnaTh 3HaueHue (PyHKIUHU [0 3HAYCHUIO apryMEHTa;
ONpPENENATh CBOMCTBA

byHK1MH 10 e€ rpaduky. k
Ctpoutb rpaduku 31eMEeHTapHbIX QYHKIMHA BUAa Y = X, Y =

X2,
y=x3,y=X~x, y =|x |; onuchIBaTh CBOWCTBA YHCIOBOM

dyHK-
11U 10 e€ rpaduKy.

9 kmacce
Yucna u evluucnenus

CpaBHMBAaTh W  YNOPSAAOYHMBATH  pAlMOHAIBHBIE |
UppaloHaIbHbIE YUCIIA.

BemonsaTe apudmMeTnueckue NEHCTBHS C palMOHATLHBIMU
YUCIaMH, COdYeTash YCTHbIE W NHCbMEHHBbIE TPUEMBI,
BBITTOJTHATH BBIYUCIICHUS C HPPAITMOHATBHBIMA YHCITAMHU.

HaxonuTe 3HaueHUs! cTemeHed C LEeNbIMH IOKa3aTelsiMU U
KOpHEH; BBIYHCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKCHUH.

OKpyrasaTh JNEHCTBUTENBHBIE YWCIHA, BBIIOIHATH HPUKUIKY
pe3ysbTaTa BBIYUCICHNHN, OIICHKY YHCIIOBBIX BHIPAKCHHN.



Ypasnenusn u nepasencmea

Pemate nuHeliHbIE W KBaJpaTHbIE YypaBHEHUs, ypaBHEHMUS,
CBOJAIIMECS K HHUM, MpOCTeHIIne APOOHO-pallOHANIbHBIE
YpaBHEHHUS.

Pemiate cuctemMbl JBYX JIMHEHMHBIX YpaBHEHHM C JBYMS
MEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHHH, B KOTOPBIX OJTHO
YpaBHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amaud  aNreOpandecKuM CIIOCOOOM C
MIOMOIIBI0 COCTaBJICHUsSI YPAaBHEHHUS WM CHCTEMBI JBYX
ypaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTh IpocTENIINE UCCIIETOBAHNS YPABHEHUN U CUCTEM

YpaBHEHHUM, B TOM YHCJIC C IPUMEHCHHEM TpadUIeCKUX TIPeI-

CTaBiieHUN (yCTaHaBIMBaTh, HWMEET JIM YpaBHEHHE WIH

CHUCTEMa YpaBHEHUW pEIICHUs, €ClIM UMEET, TO CKOJIbKO, U

np.).

Pemiate nuHeliHbIE HEpaBEHCTBA, KBAJpaTHHIC HEPABEHCTBA;
n300paXkaTh peEIIeHHE HEPAaBEHCTB Ha YHCIOBOUM MPSMOM,
3aMUCHIBaTh PEIICHUE C TTOMOIIbI0 CUMBOJIOB.

Pemlate  cucTteMbl  JTMHEWHBIX  HEPABEHCTB,  CHUCTEMBbI
HEPaBEHCTB, BKIIOYAIOIIME KBAJAPATHOE HEPaBEHCTBO;
n300paXkaTh pEIIEHUE CHUCTEMBbl HEPABEHCTB Ha YHMCIOBOU
MIPSIMOM, 3aITMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA MPU PEIIEHUH PA3IMYHBIX 3aa4.
Dyukyuu
Pacnio3naBate (yHKIIMM W3y4YeHHBIX BUIOB. llokaspIBaTh

CXEMaTHYECKH PacIiOIOKEHUE HAa KOOPIUHATHOM MIOCKOCTH
rpadukoB ¢pyukiuit Buma: Y = kx,y = kx + b,y =x,y = ax?
+ bx +Cc,y=x3,y=XX,y =| x| B 3aBUCUMOCTH OT
3HaYeHUH K03(PPUIMEHTOB; ONMUCHIBATh CBOWCTBA (DYHKIUH.

Crpoutb u  u300paxkaTb  CXEMaTU4YeCKH  TpaduKH
KBaJIpaTUYHBIX GbyHKIUH, OIUCHIBATH CBOMCTBA
KBaJPaTUYHBIX (PYHKUUH 110 UX rpadukam.

PacrioznaBathk kBajpaTHUHy0 QYHKIHIO 110 (GopMylie, IPUBO-
JUTh TPUMEPBl KBaJpPaTUYHBIX (QYHKUUH U3 pearbHOU
KHU3HU, PU3UKU, TEOMETPUH.



Apupmemuueckan u ceomempuueckas npozpeccuu
Pacnio3HaBath  apu@MeTHUeCKyr0 U = T€OMETPUUYECKYIO
MIPOTPECCUU TP PA3HBIX CIIOCO0AX 3a/laHHUs.

BbINONHATE BBIUMCIEHUS € HUCHOJIb30BaHUEM (GopMyn N-ro
yjieHa apu(METHYECKOW M TEOMETPHUYECKOW MPOTPecCHid,
CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WiEHBI IOCIEAOBATEILHOCTH TOYKAMH Ha
KOOPJAMHATHOM TUIOCKOCTH.

Pemate 3a/1a4u, CBSI3aHHbIC c YU CJIOBBIMU
IIOCJIEZI0BATEIBHOCTAMY, B TOM 4YMCIIE 337a4d U3 peajlbHOU
KHU3HH (C  HCIIONB30BAaHMEM KaJlbKYIATOpa, LHU(POBBIX
TEXHOJIOTHH).

PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPHS». 7-9 KIIACCBI

COJEP)KAHUE YYEBHOI'O KYPCA (IIO I'OJAM
OBYYEHMUA)
7 kiacc

Hauanbnbie nonarus reomerpun. Touka, npsimasi, OTPE30K,
ayd. Yrou. Bunel yrinos. BepTukanbHblE U CMEKHBIE YIUIBL.
buccekrpuca yriia. Jlomanas, MHOTOYTOJIbHUK.
[TapamienpHOCTb U NEPNIEHAUKYIAPHOCTD MPSIMBIX.

Cummerpuunble  (urypsl. OCHOBHBIE CBOHCTBa OCEBOM
cuMMeTpun. [Ipumepsl CHMMETpUN B OKPYKAFOIIEM MUPE.

OcCHOBHBIE IOCTPOEHUS C TOMOILBIO LIUPKYJIA U TUHEUKH.

Tpeyronbauk. Beicota, wMeauana, OucCcekTpuca, HX
CBOMCTBA. PaBHOOenpeHHBIN u PaBHOCTOPOHHHN
TPEYroJIbHUKUA. HepaBeHCTBO TPEYroJIbHUKA.

CBoiicTBa W MNpHU3HAKU PaBHOOEAPEHHOTO TPEYroJIbHUKA.
IIpu3Haku paBeHCTBA TPEYTrOJILHUKOB.

CBolicTBa M MNpPU3HAKU NapauleiabHBIX MNpsAMbIX. CyMma
YTJIOB TPEYrOJIbHUKA. BHEIIHME yIiIbl TPEYrOJIbHUKA.

[TpstmoyronbHbIN TpeyronbHUK. CBONCTBO MeIUaHBI MPSMO-
YTOJIBHOTO TPEYTrOJbHUKA, NPOBENEHHOW K THIIOTEHY3E.
[Ipu3Haku paBeHCTBA  NPSIMOYIOJBHBIX  TPEYrOJbHUKOB.
[IpsimoyronbHBIN TPEYrobHUK € yriaoM B 30°.



HepaBenctBa B reoMerpuu: HEPAaBEHCTBO TPEYrOJIbHHKA,
HEPAaBEHCTBO O JUIMHE JIOMaHOM, Teopema O OOJbIIEeM YIiie U
Oonblield  cTOpoHE  TpeyroibHUKa. llepneHaukysasp
HAKJIOHHA.

['eomeTrpuyeckoe wmecto TOYeK. buccekrpuca yrima u
CEpEIMHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK F€OMETpUUYECKUe
MECTa TOYEK.

OKpy>KHOCTb M KpyI, Xopla U JIUaMmeTp, UX CBOICTBA.
B3aumHoe  pacnonoxeHue  OKPYKHOCTH M NPSAMOIL.
KacarenbHas u cekymas K OKpYXHOCTH. OKpYKHOCTb,
BIIMCAHHAs B yroi. BmucanHas W omucaHHas OKPYXHOCTHU

TPEYTOJbHUKA.
8 kuace

YereipéxyronbHuku. llapamienorpamm, €ro npu3HAKK U
CBOMCTBA. YacTHble ciyvyau rapauieJorpaMMoB

(MpsIMOYTOJIBHUK, POMO, KBajapar), UX MPU3HAKU U CBOICTBA.
Tpaneuus, paBHoOOKas Tpameuusi, €€ CBOWCTBA M IMPHU3HAKHU.
[TpsimoyronbHast Tpaneuus.

Meron ynsoenust Meauansl. LleHTpanpHas cuMMeTpus.

Teopema @asleca M TeopeMa O NPONOPLHOHAIBHBIX
orpeskax. CpelHUE JIMHUU TPEYrojbHUKa U Tpanenuu. Llentp
Macc TPEYroJIbHUKA.

[TonoGue  TpeyroapHUKOB,  KOAPPHUUHUEHT  Mox00us.
[Tpu3naku momobus TpeyrodbHUKOB. [IpumeHeHue mnomoous
IIPU PEIIeHNN IPAKTUYECKUX 3a/a4.

CpoiicTBa momaneil reomerpuueckux ¢uryp. dopmyssi
JUId TIJIOUIAJU TPEeyrojbHMKA, Iapajuleorpamma, poMba H
Tpanenuu. OTHOIICHHE IO /IeH TOA00HBIX (huryp.

Brruncnenune ioniaien TPEYrOJIbHUKOB u
MHOT'OYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilugaropa. IIpumenenune teopems! [Tudaropa mpu
pELIeHUH MPaKTUYECKHX 3aj1au.

CuHyC, KOCHUHYC, TaHT€HC OCTPOrO yrja MpsMOYTOJbHOIO
TpeyroibHuka. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45° u 60°.

BnucanHble ¥ LEHTpalbHbIE  YIUIBI, Yol — MEXIY



KAcaTeJIbHOM U XOPIOH. YTIIBI MEXAY XOpAaMu U CEKYIIMMHU.
Brnucannble u onMcaHHble 4YETHIPEXYrOJIbHUKH. B3anMHoe
pacroiokeHue IBYX OKpyKHocTed. KacaHume OKpy:KHOCTEM.
OO011me kacaTelbHbIE K ABYM OKPYXHOCTSIM.

9 ki1ace

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEICHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa
CUHYCOB. PenieHne npakTHMYECKHX 3alad C HCIOJIb30BAHUEM
TEOPEMBbl KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanne moaobus. I[logoOue COOTBETCTBEHHBIX
AJIEMEHTOB.

Teopema O NpPOU3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O
IIPOM3BEICHUN OTPE3KOB CEKYyIUX, TeOopeMa O KBaJpare
KacaTeJIbHOU.

Bekrop, mmmHa (MOIydb) BEKTOpa, COHAIpPaBICHHBIE
BEKTOPbl,  NPOTHUBOIIOJIO)KHO  HANpaBJICHHBIE  BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OlEpalvu
HaJ  BekTopamu. PasnoxxeHue  BeKTopa 1O JABYM
HEKOJUIMHEapHbIM  BekTopaM.  KoopamHatel  BekTopa.
CkanipHOE TNPOU3BENECHHE BEKTOPOB, NPUMEHEHUE MJIs
HaXO0X/IE€HUs JUIMH U YIJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTHU. Y PAaBHEHHUS
OpsIMOH M OKPY)KHOCTM B KOOpAMHATax, IepecedyeHue
OKPY’)KHOCTE M TpsMBIX. MeToq KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBuiibHBIE  MHOTOYTOJIBHUKHM. JlJIMHA  OKpPYKHOCTH.
I'panycHas u paguaHHas Mepa yria, BBIUHCIECHHME JJIMH AYT
okpyxHocTel. [Imomans kpyra, ceKTopa, CErMEHTa.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp

(omeMeHTapHBIe TIpeAcTaBieHus). [lapannenpHbIl TIepeHoC.
IToBOpoOT.
INVIAHUPYEMBIE [PEIMETHBIE PE3YJIbTATHI
OCBOEHWS MTPUMEPHOM PABOYEN ITPOI'PAMMBI
KYPCA (I1O0 'OAAM OBYYEHMUA)

OcBoenue yuebHOro kypca «l'eomeTpusi» Ha ypOBHE



OCHOBHOTO 00miero o0pa3oBaHus JODKHO OOECIednBaTh
JOCTIDKEHUE  CIEAYIOIIMX TPEAMETHBIX 00pa30oBaTEeIbHBIX
pE3yJIbTaTOB:

7 kJyacc

Pacrnio3HaBaTh M3y4eHHBIC TeOMETpUUYECKHE (QUTYPHI, Ope/e-
JSTh WX B3aUMHOE  PACIONIOKEHHE,  M300pakaTh
reoMeTpudeckue  (UTYphl;  BBIMOJHATH  YEPTEXKU 10
YCIOBUIO 3aiaud. M3mepsATh JIMHEHHBIE W YIJIOBBIE
BeJIM4uHbl. Pentath 3aa4i Ha BBIYUCIICHHUC OJIMH OTPC3KOB
" BCJIMYMH YTJIOB.

Jlenatb rpyOyr0 OIICHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPE]I-
METOB B peaslbHOW JKU3HHU, Pa3MEPOB MPHUPOIHBIX OOHEKTOB.
PaznuruaTh pazMepbl STHX 00BEKTOB 10 TIOPSIIKY BETHUNHBI.

Ctpouth 4epTekH K FeOMETPUUECKUM 3a/1a4aMm.

[lonp30BaTbcsi NpPU3HAKaMU  PABEHCTBA  TPEYIOJBHHUKOB,
UCMOJIb30BaTh NPU3HAKW U CBOMCTBA pPaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOINUTH JIOTMYECKHE PACCYXKACHHS C MCIOJIb30BaHUEM
T€OMETPUYECKHUX TEOPEM.

[Tonwp30BaTbCs NpU3HAKaMU PAaBEHCTBA IPSIMOYTOJIBHBIX TPEY-
TOJIbHUKOB, CBOMCTBOM  MEIMAaHbl, IPOBEAEHHOW K
TUIIOTEHY3€ NPSIMOYIOJBHOIO TPEYrOJIbHUKA, B PEIICHUHN
F€OMETPUUYECKUX 3aa4.

Onpenenars napauleIbHOCTh NPSAMBIX C NOMOLIBK YIJIOB,
KOTOpble oOpazyer ¢ HHUMH cekymas. OmnpenensTs
[apaJUIeJIbHOCTh  NPAMBIX  C  I[IOMOLIBIO  PABEHCTBA
pPacCTOSIHUM OT TOYEK OJHOW IMpsAMOM 10 TOYEK IPYrou
IPSAMOI.

Pemate 3a1aun Ha kier4aToi Oymare.

[IpoBOIUTH BBHIYMCIIEHUS! U HAXOIUTh YUCIIOBbIE M OyKBEHHbIE

3HA4YCHUA YIJioB B TCOMETPHUICCKUX 3agadax C
HCIIOJIB30BaHHEM CYMMBI YIrJjioB TPCYTOJIbHUKOB n



MHOTOYTOJIbHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIpU
MIEPECEUCHUH JIBYX MapauIeNIbHBIX MPAMBIX CEKYILEH.
PemaTe nmpakTuyeckue 3a1a4yn Ha HAXOXKJICHUE YTIIOB.

Brnanerp moHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh
ompenensiaTth  OWCCeKTpUCy  yria U CepeIUHHBIH
MEPIECHAUKYIISIP K OTPE3KYy KaKk TI'€OMETPUYECKUE MecTa
TOYEK.

DopMyJIMPOBATH OINPENEICHHUS OKPYKHOCTH U Kpyra, XOp/bl
U JUaMeTpa OKPYKHOCTH, IOJIb30BaTbCS WX CBOMCTBAMH.
YMeTh NPUMEHSTh 3TH CBOMCTBA MPU PELICHUH 3a]1a4.

Biagete NOHATHMEM  ONMCAaHHOM  OKOJIO  TPEYrOJIbHHMKA
OKPYXHOCTH, yMeTb HaxoauTb €€ ueHTp. [lonb3oBarbes
dakTaMM O TOM, YTO OMCCEKTPUCHI YIJOB TPEYrOJIbHUKA
IIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEpPEAVHHBIC
NEPIEHUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKat0TCs
B OJITHOU TOYKE.

Biagers  moHATHMEM ~— KacaTenbHOM K OKPYXKHOCTH,
MOJI30BAaTbCA ~ TEOPEMOM O  IEPHEHIUKYJISAPHOCTU
KacaTeJIbHON U pajinyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tons3oBatTbcs IIPOCTEUIINMU r€OMETPUYECKUMHU
HEPaBEHCTBAMM, [IOHUMATh UX IIPAKTUYECKUI CMBICIL.

[IpoBOINTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHUS C
MOMOILBIO HUPKYJIA U TUHEHKHU.

8 kmace

Pacno3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX
JJIEMEHTBI, IOJIB30BAaTbCA MX CBOWCTBAMHU IIPU PELIECHUU
F€OMETPUUYECKHX 3a]a4.

IIpuMeHATH  CBOMCTBA  TOYKM  IIEPECEUYECHMs]  MEIUaH
TPEyrojbHUKA (LIEHTPA MACC) B PELICHUH 3ajay.

Brnagete noHATMEM CpelHEW JMHUM TPEYrOJIbHMKA U
Tpaneuuy, IPUMEHATb UX CBOWCTBA IIPU  PEILICHUU
reomerpuueckux 3anad. [lome3oBarbcs Teopemoit daneca u
TEOPEMON O NMPONOPLUHUOHAIBHBIX OTPE3KaxX, MPUMEHATh HUX
JUISL peLeHUs IPAaKTUYECKUX 3a/1a4.

IIpuMeHsaTh NpU3HAKU MOJOO0US TPEYroJbHUKOB B PEIICHUHU



F€OMETPUUYECKUX 3ajau.

[Tons3oBatbest  Teopemort  [ludaropa s pereHus
FEOMETPUUECKUX U  HIpakTHueckux 3agad. CTpouThb
MaTEeMaTUYECKyl0 MOJEIb B IPAKTUYECKUX 3ajayax,
CaMOCTOSITENILHO Jienath yepTExK u HAXOJUTh
COOTBETCTBYIOILNE JJINHBI.

Bnagers noHATHSIMM CHMHYCA, KOCHHYCA UM TaHI€HCA OCTPOTrO
yria npsiMOyToJIbHOTO TpeyrojbHuka. [lonbp3oBaTbest aTUMH
HNOHSTUSIMM ISl pEIICHUS IPAKTUUECKUX 3ajau.

Boeraucmsats (pa3nu4HBIMU crioco0amu) ILJIOINATh
TpeyrojibHMKa W IUIOMIAJIM  MHOTOYIOJbHBIX  (UTYD
(monb3ysich, I71e He00X0IMMO, KAJIbKYISTOpOM). [IprMensTh
MOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Bnagerp NOHATUSMH BIHMCAaHHOTO U LEHTPaIbHOIO YIJIa,
HCIIOJIb30BaTh TEOPEMbl O BIMCAHHBIX YIJIaX, Yrjax Mexay
xopaamMu (CEKyIIMMH) M Yriie MeXAy KacaTelbHOH W
XOpOH IIPU PELIEHUU T€OMETPUUECKUX 3a/1ad.

Bnagerp  mOHATHEM ~— ONMCAHHOIO  YETHIPEXYTOJIbHUKA,
MPUMEHSTh CBONCTBA OMUCAHHOTO YETHIPEXYrOJbHUKA MPU
pelIeHnH 3a/1a4.

[IpuMeHsTh MONy4YEeHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU A 3aJad pEealbHON JKU3HU H
IIPOBOAUTH COOTBETCTBYIOLIHE BBIUMCIICHUS C
IpUMEHEHHEM NOJ00Ms U TPUTOHOMETPHUH (TOJIB3YACH, T/e
HE0OXOIMMO, KAJIBKYJIATOPOM).

9 kiacc

3HaTh TPUTOHOMETpUYECKHE (YHKIMM OCTPBIX  YIJIOB,
HaXOQUTb C MUX [IOMOUIBIO  PA3JIMYHBIE  DIIEMEHTHI
IPSIMOYTOJIBHOTO TPEYroJbHUKA («pemenue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). Haxo1uTh (¢ moMoIipio
KaJIbKYJIATOPA) AJUHBI U YIJIbI 17151 HETAOJIMYHBIX 3HAUECHUH.

[Tons3oBatbest  opMysaMu  TPUBEAEHUS H  OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXAECTBOM  JUISl  HAXOXKACHUS
COOTHOILIEHUI MEXKIY TPUTOHOMETPUUECKUMHU BETUYNHAMU.

Hcnonp30BaTe TEOpEMBl CHHYCOB M KOCHHYCOB  JUIS
HAaXOXJCHUS  PA3IMYHBIX  JJIEMEHTOB  TPEYrojbHUKa



(«perieHHne TPEYroJbHUKOB)), IPUMEHATh UX MPU PEIIECHUN
F€OMETPUUYECKUX 3a/au.

Bnagers HOHATHIMU peoOpa3oBaHus nojo0wus,
COOTBETCTBEHHBIX JJIEMEHTOB HOJOOHBIX dburyp.
[Tonp3oBaTbes cBOMCTBaMU OO0 IPOU3BOJIBHBIX (QUTYD,
YMETh BBIYMCIATH JUIMHBI U HAXOIUTh YIJIBI Y MOJOOHBIX
¢uryp. IlpumeHATh CBOWCTBAa MOAOOHMS B IMPAKTHYECKUX
3aJadax. YMeTh MPUBOJIUTH MPHUMEPHI MOJA0OHBIX (UTYp B
OKpPY’KaroIlleM MUpE.

ITosip30BaTbCA TEOPEMAMU O IIPOU3BEIECHUU OTPE3KOB XOPI, O
IIPOM3BEICHUN  OTPE3KOB  CEeKyllUuX, O  KBajpare
KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, NOHMMATh UX I'€OMETPUUYECKUN U
¢u3nyecKkuit  CMbICHI, TPUMEHATH MX B  pEIICHUU
reOMETpUYECKUX U (Qu3ndeckux 3amad. [IpuMeHsTH
CKaJIIPHOE NPOMU3BEJCHUE BEKTOPOB [UIsl HAXOKICHUS JUIMH
1 YIJIOB.

[losnb30BaTbcs  METOOOM — KOOpAMHAT HAa  IIJIOCKOCTH,
OPUMEHSTh €ro B  pEHIeHHWH TIEeOMETPUYECKUX U
MPAKTUYECKHX 3ajau.

Bnagers MOHATHSAMM MPaBUIBHOIO MHOTOYTOJIBHMKA, JUTMHBI
OKPYXHOCTH, JUIMHBI YT OKPY>KHOCTH U paJMaHHON Mepbl
yria, yMETb BBIYMCIATH IUIOLIAJb Kpyra M €ro 4acTei.
[TpyMEHATH MONY4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

HaxoauTh ocu (WM LEHTPBI) CUMMETPUH (PUTYDP, TPUMEHSTh
JBUKEHUS TNTIOCKOCTU B IPOCTEUIINX CITydasX.

[IpyuMeHsTh MONMy4YeHHbIE 3HAHUS Ha IMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENU JJIs 337ad peallbHOM KU3HU U
IIPOBOANTH COOTBETCTBYIOLINE BBIUNCIICHUS C
NpPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKITUI
(OJIB3YSICh, T1Ie HEOOXOIUMO, KAJIbKYIIITOPOM).



PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA». 7—9 KJIACCbI

COAEP)KAHUE YYEBHOI'O KYPCA (IIO I'OJAM
OBYYEHMUA)
7 KJacc

[IpencraBinenue MAaHHBIX B BHUAE TaOJMI, AUArPaMM,
rpa¢ukoB. 3amojHEHHWE TaONWI, YTEHHE M IOCTPOCHHE
auarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTrOBBIX). UTeHne
rpadukoB peanbHbIX MpolieccoB. M3pneuenune nupopmauu u3
aUarpaMM W Ta0llUI, WCIOJb30BAHWE W HMHTEPIIPETAIUS
JTAHHBIX.

OnwucarenpHasi CTAaTHUCTUKA: CpeAHee apu(MeTHIecKoe,
MenuaHa, pa3Max, HauOoJblllee M HAUMEHbIIEe 3HAYCHUS
HaObopa  YHCIOBBIX  JaHHBIX. [IpuMmepsl  crmyuaiiHO
U3MEHYHBOCTH.

CrnyyaliHplii SKCHEPUMEHT (OMBIT) U CIIy4allHOE COOBITHE.
BepositHocts  u wactora. Ponb  ManoBepoOsSTHBIX U
NPaKTUYECKH JOCTOBEPHBIX COOBITHH B TIpUpOAE U B
oOmectBe. MoHera M wWrpajgbHas KOCTb B  TEOPHH
BEPOSITHOCTEH.

I'pad, BepmnHa, pedpo. Crenens BepimuHbl. Yuciao pédep u
CyMMapHasi cTeneHb BepiuuH. [IpencraBieHne O CBSI3HOCTH
rpadga. ILlenmu u wwmkiuel. I[lyrm B rpadax. OO6xom rpada
(otinepoB myTh). [IpencraBienne 06 opueHTUPOBAHHOM Tpade.
Pemienue 3a1a4 ¢ nomolisio rpagos.

8 KJacc

[IpencraBineHne MAaHHBIX B BHUAE TaOJHI], JAUArpaMM,
rpaduKoB.

MHOXeCTBO,  DJE€MEHT  MHOXECTBa,  IOJMHOXECTBO.
Omnepanyu HajJ MHOXeCTBaMHU: OOBbEIMHEHHE, TepeceueHue,
nononHeHne. CBoiicTBa  omepauuid  HajJ  MHOYKECTBAMM:
IePEeMECTUTENIFHOE,  COYEeTaTelIbHOE,  paclpeieIuTeIbHOE,
BKJIIOUYEHHUs. Vcronp3oBaHMe TpaUyuecKoro MpeaCcTaBICHHS
MHOXECTB JIISl ONHMCAaHUS peabHBIX MPOIECCOB W SIBICHU,
[IPU PEIIeHUH 3a7ay.



W3mepenne  paccemBaHMs — JaHHbIX. Jlucmepcus U
CTaHJApTHOE OTKJIOHEHHE YMCIOBBIX HaOopoB. Jlmarpamma
paccenBaHMsl.

DneMeHTapHbIe COOBITHA CilydaiiHOro ombita. CiydaiiHble
COOBITHS. BepositHocTn COOBITHH. OnbIThI c
PaBHOBO3MOKHBIMU 3JIEMEHTAapHBIMU COOBITUSIMH.
Cnyuaiinplii  BbIOOp. CBA3b MeEXAy MAJIOBEPOSITHBIMU U
IPAaKTUYECKH  JIOCTOBEPHBIMH  COOBITUSIMM B  IPUPOJE,
00111eCTBE U HAYKE.

HepeBo. CBoiicTBa J1epeBbEB: E€IMHCTBEHHOCTh IYTH,
CYLIECTBOBAaHME BHUCSYEH BEPUIMHBI, CBSA3b MEXIY UHCIOM
BepmH u yucioMm pébep. IlpaBuno ymuHoxenus. Pemenue
3aJa4 ¢ MOMOMIbIO rpadoB.

[IporuBononoxxkusie  coObiTHs.  Jmarpamma  Diinepa.
OObenuHeHue u mepecedueHue coObITUi. HecoBmecTHBIE
coObiTus. DopMyna CIOXEHUS BepoATHOCTeH. YclloBHAs
BeposATHOCTb. [IpaBuno ymHoxenus. HezaBucumbie coObITHS.
[IpencraBnenue skcriepuMeHTa B BUJIE AepeBa. Penienue 3anau
Ha HaxOXJEHUE BEPOATHOCTEM C IOMOIUBIO  JEpeBa
CIIy4aifHOTO SKCIEPUMEHTA, IharpaMM Dijepa.

9 KJacce

[lpencraBieHne JaHHBIX B BUAE TaONHUL, AMarpamm,
rpauKoB, MHTEpHpeTalusi JaHHBIX. UTeHHWE U IMOCTPOEHHE
TaOJIMIL, AUarpamMm, rpauKoB M0 peabHBIM JaHHBIM.

[lepecranoBkn u  ¢akropuan. CoderaHus U  YUCIO
couerannii. TpeyronpHuk Ilackamsa. Pemenue 3amad c
UCIIOJIb30BaHUEM KOMOMHATOPHUKH.

['eomeTpuueckass BeposATHOCTb. CiyyailHbIA BBIOOP TOUYKH
U3 GUTYpHI Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Hcneitanne. Ycenex u Heynada. Cepus HCIBITAaHMM 110
nepBoro ycnexa. Cepust ucneitanuii beprymnu. BepostHoctn
cOOBITHI B cepuu UcTibITaHui beprynu.

CiydaiiHast BEJIMYMHA W PaACHpPEACIICHHE BEPOSTHOCTEM.
MaremaTtnueckoe oxuaanue U gucnepcus. [Ipumepst
MaTEMAaTUYECKOTO OXHUAAHUSA KAaK TEOPETUYECKOTO CPEIHErO
3Hau€HUsl BEJMYUHBL. ~MaremMaTH4ecKoe OXUJaHHE U



JUCIIEPCUS CIIy4alHOW BEIIMYUHBI «UUCIO YCIIEXOB B CEPUHU

UCTIBITAaHUN bepHym».

[lonsTie o 3akoHe Oonpmmx yucen. 3mepenue
BEPOSITHOCTEW € NOMOIIBIO 4acToT. Poibp M 3HaueHue 3akoHa
OOJIBIINX YKCeN B IPUPOJE U OOIIECTBE.

INJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATDBI

OCBOEHMUS MNPUMEPHOM PABOYEN ITPOI'PAMMBI

KYPCA (IO I'OAAM OBYYEHUA)

[IpenmeTHble pe3yabTaThl OCBOEHUS Kypca «BeposaTHOCTh U
CTaTUCTUKa» B 7—9 Kjaccax XapakTepU3YITCs CIEAYIOIUMHU
YMEHUSIMH.

7 kiacce

YuraTh MHPOPMALIUIO, PEACTABICHHYIO B TaOIUIaX, HA AUa-
rpaMMax; IpeJCTaBiIsATh JAaHHbIE B BHUJE TaOJIUL, CTPOUTH
JuarpaMmbl (CTOJIOMKOBBIE (CTOIOYATHIE) M KPYTOBBIE) 10
MaccuBaM 3HAYEHUH.

OnuceiBaTh M HMHTEPIPETHUPOBATH PEAIbHBIE UYUCIOBBIC
JaHHbIE, NPEJCTaBICHHbIE B TaOiMIaX, Ha JAuMarpaMmmax,
rpadukax.

Hcnonws3oBare 11 ONMCAHUS JIAHHBIX CTaTUCTHUYECKHE
XapakTEepUCTHKH: cpelHee apu]MeTHdeckoe, MeanaHa,
HauOoJIbIlIee U HAMMEHbIIEe 3HAUEeHUS, pa3Max.

HNmers mpeacraBieHue O CIy4alHOW W3MEHYHMBOCTH Ha
npuMepax 1IEH, buznyeckux BEJIMYNH,
AQHTPONIOMETPUYECKHUX JIaHHBIX; HMETh IPEJICTaBICHHE O
CTaTUCTUYECKON yCTOMYMBOCTH.

8 ki1ace

N3Bnekatp nu peoOpa3oBbIBATH uH(pOopMaLnIo,
NpPECTaBICHHYI0 B BUje TaliMll, Auarpamm, Tpa@uKoB;
NpEJCTaBIsATh JaHHbIE B BUAE TaOJMI, JAUArpaMM,
rpadukoB.

OnucelBaTh  JaHHBIE C  [OMOILIBIO  CTATUCTUYECKUX
IOKa3aTesIel: CpeIHMX 3HAYEeHUH M Mep pPacCEUBAHMS
(pa3max, 1ucnepcus U CTaHJapTHOE OTKIIOHEHHE).



HaxoauTh 94acTOTHI YUCIOBLIX 3HAYEHHH U YaCTOTHI COOBITHIA,
B TOM YHCJIC TIO pe3yJbTaTaM U3MEPEHUI 1 HAOI0ICHUN.

HaxoauTh BepoATHOCTH CllydallHbIX COOBITUH B OIBITAaX, 3HAS
BEPOSATHOCTH JJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B
OTbITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonk3oBare rpaduveckre MOJEIH: JEPEeBO CIy4alHOTO
HKCIIEPUMEHTA, TUarpaMMbl Diliepa, YuCcaoBas mpsimasi.

OnepupoBarb NOHATUSMHU: MHOKECTBO, ITOJMHOXECTBO;
BBHITIOJHATH OMNEpald HaJ MHOXECTBaMU: OOBEIUHEHUE,
IIEpECEUYCHNE,  JOMOJHEHUE; IMEPEUUCIATh  HIEMEHTHI
MHOECTB; IPUMEHATh CBOWCTBA MHOKECTB.

Hcnons3oBare rpaduueckoe NPEICTABICHHE MHOXECTB H
CBSI3€M MEXIy HUMH JIJIsl OIMCaHUs IPOLIECCOB U SIBJICHUM, B
TOM 4YHCJE TPU pEHICHUW 3adad M3 JPYyrux Y4eOHBIX
MPEIMETOB U KYPCOB.

9 kJaacce

H3Bnekathb u 1peoOpa3oBbIBATH nH()OpPMAIIHIO,
MIPE/ICTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX B BUJE TAOJIHII,
auarpamM, rpauKoB; TMPEACTaBIsATh JaHHbIE B BHUJE
TabJIuLL, AUarpamMm, rpauKoB.

Pemarp 3amaun opraHM30BaHHBIM MEPeOOPOM BapUAHTOB, a
TaKk€ C HCIOJIb30BAaHUEM KOMOMHATOPHBIX TMPaBWI U
METO/IOB.

Hcnonb30BaTh onucarelibHbIE XapaKTEPUCTUKH ISl MACCUBOB
YUCIIOBBIX JJAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUS U MEPbI
paccerBaHusl.

HaxomuTh 4acTOTHl 3HAYEHWH M YaCTOTHI COOBITHS, B TOM
YUCJIE TOJB3YACh PE3YIbTATAMU IMPOBEIEHHBIX H3MEPEHUMN
1 HAOJTIOICHMIA.

HaxomuTh BepoATHOCTH ClydallHBIX COOBITHII B M3yYEHHBIX
ONbITaX, B TOM 4YHCIE B OMNbITAX C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSX HCIBITAHUNA [0
IIEPBOrO yCIexa, B CEPUSAX UCIIbITAaHUN bepHyruim.

Nmeres mpeacraBiieHHME O CIIydalHOM BEJIMYMHE U O

pacrnpeieIeHu BEpOSITHOCTEM.



Nwmets npeacTaBieHre o 3aK0He OOJBIINX YHCEN KakK O
MPOSIBICHUHU 3aKOHOMEPHOCTH B CIIy4aifHOM U3MEHUYHUBOCTH U
0 poJu 3aKOHa OOJIBIINX YUCEI B IPUPOJIE U OOIIECTBE.

(I)OpMI/IPOBaHI/Ie YHUBEPCAJIBbHBIX y‘leﬁHBlX

NO3HaBaTeJbHbIX JeiicTBHil Ha ypokax MATEMATHUKu

Dopmuposanue 6a308bi1X 102UUECKUX OCUICMEUIL

BbIsIBIIATE KauecTBa, CBOMCTBA, XapaKTEPUCTUKHA MaTeMaTHue-
CKUX OOBEKTOB.

PaznuuaTh cBOICTBA M MPU3HAKU OOBEKTOB.

CpaBHMBaTh, YHOPSIOYMBATh, KiIacCU(PUUUPOBATh 4YHCIA,
BEJIMYUHBI, BBIpAXKECHMUS, (bopmyIbI, rpadukmy,
reoMeTprYecKue GUrypsl 1 T. T.

VYcraHaBiIMBaTh CBA3M M OTHOLICHUS, IPOBOJUTH AHAJIOIHUHU,
pacro3HaBaTh 3aBUCUMOCTU MEXy 00bEKTaMH.

AHanm3upoBaTh U3MEHEHUS U HAXOIUTh 3aKOHOMEPHOCTH.

®opMyIMpoBaTh W HCIOJIB30BATH OMNPEIEIECHUs TOHATHH,
TEOPEMBI; BBIBOJUTH CIEACTBUS, CTPOUTH OTPHIIAHUS,
(bopMynHpoBaTh OOpAaTHBIE TEOPEMBI.

Hcnonb30BaTh JIOTHYECKUE CBA3KU «H», «HIIN», «ECIH ..., TO
.

O06o00mare ¥ KOHKPETU3UPOBATh, CTPOUTH 3AKIIOUEHHUS OT
00LIEero K 4aCTHOMY M OT YaCTHOTO K OOIIEMY.

Hcnonb30BaTh  KBAHTOPBI  «BCE», «BCAKHI», «11000i1»,
«HEKOTOPBII», «CYLIECTBYET»; MPUBOAUTH MpPUMEpP H
KOHTPIpUMED.

PaznuuaTh, pacro3HaBaTh BEPHbIE U HEBEPHBIE YTBEPKICHUS.

Bripaxats OTHOIIEHUS, 3aBUCUMOCTH, IpaBuIa,
3aKOHOMEPHOCTH € TIOMOIIbIO (POPMYIL.
MopenupoBath OTHOIIIECHUS MEXITY o0BbeKTamMu,

HCIIOJIb30BaTh CUMBOJIbHBIE U TpaduyecKue MOIEIIH.
BocnpousBoguTe M CTPOUTH  JIOTMYECKHE  LIETIOYKH
YTBEPKACHUM, IPsIMbIE U OT IPOTHUBHOTO.



VYcTaHaBnMBaTh MPOTUBOPEUUS B PACCYKACHUSX.

Co3naBarh, MpPUMEHATb U IPeoOpa3OBBIBATh 3HAKU MU
CHUMBOJIBI, MOJETM W CXEMbI /IS pEUleHHus Y4YeOHBIX U
[I03HABATEJIbHBIX 33/1a4.

[IpuMeHATh pa3iavyHble METO/bl, HHCTPYMEHTBl U 3aIpOChI
Opyu ToWcke M orOope HH(OpManuu WIM JaHHBIX U3
UCTOYHUKOB C y4YETOM NPEIJIOKEHHOM y4yeOHOW 3anauu U
3aJJaHHBIX KPUTEPUEB.

Dopmuposanue 6a306bIX UCCIE006AMETbCKUX OCUCHBULL

®opMyIMpoOBaTh BOIIPOCHI UCCIENOBATEILCKOTO XapaKTepa o
CBOMCTBAaX MaTeMaTHYeCKMX OOBEKTOB, BIMSHUM Ha
CBOICTBA OTJENbHBIX AIEMEHTOB U I1apaMETPOB; BbIIBUTAThH
TUIIOTE3bl, pa30UpaTh pa3IMuHble BapUAHThI; UCIIOJIb30BATh
MIpUMeEp, aHAJIOTHIO U 0000IIIeHHE.

Jloka3piBaTh, = OOOCHOBBIBaTb, = APryMEHTUPOBATb  CBOU
CYXJIEHUS, BBIBO/Ibl, 3aKOHOMEPHOCTHU M PE3YJIbTATHI.

JlonuceIBaTh BBIBOJIbI, PE3YJIbTAThl ONBITOB, HKCIIEPUMEHTOB,
UCCIICIOBAaHUM, UCMONb3Yysd MaTeMaTHYeCKUH S3bIK U
CUMBOJIUKY.

OneHuBaTh HAJEKHOCTh HMH(DOpPMALMM IO KPUTEPUSM,
NPEJUIOKEHHBIM ~ yYUTENEM WM CPOPMYIMPOBAHHBIM
caMoCTOATeNbHO. Padoma ¢ ungpopmayueit

Hcnonb3oBath TabMUIBI U CXEMBI JUISI CTPYKTYPUPOBAHHOTO
npeicTaBieHus HMHopManuu, Trpaduueckue  CrocoObl
MPEJICTaBICHUS] TaHHBIX.

IlepeBonuTh BepOaTbHYIO HMHPOPMALUIO B TpapHUUECcKyrO
dbopmy u Ha00OPOT.

BbISABIIATE HEOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUH,
JTaHHBIX, HEOOXOMUMBIX JJs pelieHus ydyeOHOW wWiH
IIPAKTUYECKOH 3a7auu.

Pacno3naBate HEBEPHYIO nH(popMaIuio, JTAaHHBIE,
YTBEP)KJCHHSI, yCTAaHABJIMBAaTh INPOTUBOpeunsi B (pakrax,
JTAHHBIX.

HaxoauTp ommOKH B HEBEPHBIX YTBEPKAECHUSIX U UCIIPABIISATh
uX.

OneHuBaTh HAAEKHOCTh HHGMOPMALIMKU MO KPUTEPUSM,

OPEUVIOKEHHBIM ~ yYyUTelIeM  WiId  c(hOpMYIHMPOBAHHBIM



CaMOCTOATENbHO. Dopmupoeanue yHUGEPCAIbHHIX YUEOHBIX

KOMMYHUKAMUBHBIX 0elCm Uil

BricTpanBath U mpencTaBiIsaTh B MUCHbMEHHON (hOpME JIOTHKY
pemieHuss  3aJaud,  J0Ka3aTelbCTBA,  MCCIEJIOBAHMS,
MOJIKPEIUISS MOSCHEHUSIMH, 000OCHOBAHUSIMHA B TEKCTOBOM H
rpaduyeckom BHE.

Bnaners 06a30BbIMH HOpMamMH HH(DPOPMAIMOHHOW STHKU U
npaBa, OCHOBaMH  HMH(OPMAIIMOHHOM  0€30MacHOCTH,
OTIpEeNIeNAIONIMMH  MIPaBUja OOIIECTBEHHOTO IOBEICHUS,
dbopMbI cOLMANBHON XU3HM B TpyNmax M cooOlecTBax,
CYILIECTBYIOIIUX B BUPTYAJIbHOM IPOCTPAHCTBE.

[loHuMate ¥ HKCHONB30BAaTh MNPEUMYLIECTBA KOMAHIHOM U
UHAMBUAYAJIbHON paboThl MpU PEHIEHUMH KOHKPETHOU
npo0JieMbl, B TOM YHUCIIE MIPH CO3JaHUH UH(DOPMALIMOHHOTO
POJYKTA.

[IpuHumats eib COBMECTHOM uHGOPMaIMOHHON
nesTeNlbHOCTH 1o cbopy,  oOpaboTke,  mepenade,
dbopmanuzanuu uHGOPMALTIH.

KoitleKTUBHO ~ CTpOUTH JEUCTBHS IO €€ JOCTHUIKEHHIO:
pacmpeienaTh PoJiH, JAOrOBapUBATHCS, 00CYXKIaTh MPOIECC
U pe3yJIbTaT COBMECTHOM PabOTHI.

BoeimonHATe cBOIO uacTh paboThl ¢ uHpOpMammen wuiu
WH()OPMAIIMOHHBIM TPOAYKTOM, TOCTHTasi Ka4eCTBEHHOTO
pe3ynbTaTa Mo CBOEMY HAIpPaBJICHUIO U KOOPJIUHHUPYS CBOU
JIEUCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI.

OneHuBaTh  KauecTBO  CBOEr0  BKJIaga B OOMIMiA
WH(pOpPMaAIMOHHBIHI MPOYKT o KPUTEPUSIM,
CaMOCTOSITENILHO chopMyITUPOBAHHBIM Y4aCTHUKAMHU
B3aUMOJICUCTBUSL.

Dopmuposanue yHUGEPCATbHBIX YUEOHBIX PeCYIAMUEGHBIX
oeiicmeuil

VY nepxuBaTh 11eb ASITEIbHOCTH.

[TnanupoBaTh BBHIMOTHEHHE YYE€OHOW 3aJayu, BBIOUPATH H
apryMeHTHPOBATh CIIOCO0 eATEIbHOCTH.

KoppektupoBaTh 1€ T€IbHOCTh C YYETOM BO3HUKIIUX TPYAHO-
CTel, OMMOOK, HOBBIX JAHHBIX WM MH(POPMAIIUH.

AHanu3upoBaTh M OIIEHHWBATH COOCTBEHHYIO pPalOTy: Mepy



CcOOCTBEHHOI CaMOCTOSITEILHOCTH, 3aTpyIHEHMUS,
neUIITHI, OMUOKH | TIP.

BocnourarenbHBIN ITOTEHITHAI
MATEMATUKA

®opMHUpOBaHUE YHUBEPCAJIbHBIX YueOHbIX
MO3HABATEJNbHBIX el CTBUH
Dopmuposanue 6a308biX 102UHECKUX OCUICMEUIL

BriaBisTh KauecTBa, CBOMCTBA, XapaKTEPUCTUKUA MaTeMaTHye-
CKUX 00BEKTOB.

Paznuuathk cBoiicTBa M MPU3HAKU OOBEKTOB.

CpaBHHBaTh, yHOPSAIOYMBATH, KIACCU(PHUIIMPOBATH YHCTA,
BCJIMYUHBI, BbIpAXKEHHUS, (hopmybl, rpaduku,
reoMeTpuueckue QUTypsl U T. II.

VYcranaBnuBaTh CBA3W M OTHOIICHUS, MPOBOJIUTH aHAJIOTHH,
pacro3HaBaTh 3aBUCUMOCTH MEXKy 00bEKTaMHU.

AHanM3UpOBaTh U3MEHEHHUS U HAXOIUTh 3aKOHOMEPHOCTH.

@opMynHpoBaTh M HUCIOJIb30BATh OINPEACICHUS] TOHATHUH,
TEOPEMBI; BBIBOJUTH CJEACTBHUS, CTPOUTH OTPUIIAHHS,
dbopMynupoBaTh 0OpaTHBIE TEOPEMBI.

Hcrnonap30BaTh JTIOTHYECKUE CBI3KU «H», UJIH», «ECIH ..., TO
O

O060061mare ¥ KOHKPETU3UPOBATH, CTPOUTH 3aKITIOUYECHUS OT
00LIEero K 4aCTHOMY M OT YaCTHOTO K OOIIEMY.

Hcnonps30BaTh KBAHTOPBI  «BCE», «BCIKUN», «IHO00I,
«HEKOTOPBII», «CYLIECTBYET»; MPUBOJUTH MpPUMEP U
KOHTPIIPUMED.

Paznuuate, pacio3HaBaTh BEpHbIE U HEBEPHBIE YTBEPIKICHHUSL.

Bripaxats OTHOIIICHUS, 3aBUCHMOCTH, MpaBuia,
3aKOHOMEPHOCTH € TTIOMOIIBIO (POPMYIL.
MoaenupoBatb OTHOIIICHUS MEXKITY 00BbeKTaMU,

HCIIOJIb30BaTh CUMBOJIbHBIE U TpaduyecKue MOIEIIH.
BocnpousBoguth M CTPOUTH  JIOTUYECKHE  ILIETIOYKH
YTBEPKACHUM, IPSIMbIE U OT IIPOTUBHOTO.



VYcTaHaBnMBaTh MPOTUBOPEUUS B PACCYKACHUSX.

Co3naBarh, MpPUMEHATb U IPeoOpa3OBBIBATh 3HAKU MU
CUMBOJIBI, MOJEIM M CXEMbl JUIsl PELIeHUs Y4eOHBIX H
[I03HABATEJIbHBIX 33/1a4.

[IpuMeHATh pa3iavyHble METO/bl, HHCTPYMEHTBl U 3aIpOChI
Opyu ToWcke M orOope HH(OpManuu WIM JaHHBIX U3
UCTOYHUKOB C y4YETOM NPEIJIOKEHHOM y4yeOHOW 3anauu U
3aJJaHHBIX KPUTEPUEB.

Dopmuposanue 6a306bIX UCCIE006AMETbCKUX OCUCHBULL

®opMyIMpoBaTh BOIIPOCHI UCCIENOBATEILCKOTO XapaKTepa o
CBOMCTBAaX MaTeMaTHYeCKMX OOBEKTOB, BIMSHUM Ha
CBOICTBA OTJENbHBIX AIEMEHTOB U I1apaMETPOB; BbIIBUTAThH
TUIIOTE3bl, pa30UpaTh pa3IMuHble BapUAHThI; UCIIOJIb30BATh
MIpUMeEp, aHAJIOTHIO U 0000IIIeHHE.

Jloka3piBaTh, = OOOCHOBBIBaTb,  ApPryMEHTUPOBATb  CBOU
CYXJIEHUS, BBIBO/Ibl, 3aKOHOMEPHOCTHU M PE3YJIbTATHI.

JlonuceIBaTh BBIBOJIbI, PE3YJIbTAThl ONBITOB, HKCIIEPUMEHTOB,
UCCIICIOBAaHUM, UCMONb3Yysd MaTeMaTHYeCKUH S3bIK U
CUMBOJIUKY.

OneHuBaTh HAJEKHOCTh HMH(DOpPMALMM IO KPUTEPUSM,
IOPEUIOKEHHBIM ~ yYUTEJIEeM WIH  c(OpMYIHpPOBAHHBIM
caMoCTOATeNbHO. Padoma ¢ ungpopmayueit

Hcnonb3oBath TabMUIBI U CXEMBI JUISI CTPYKTYPUPOBAHHOTO
npeicTaBieHus HMHopManuu, Trpaduueckue  CrocoObl
MPEJICTaBICHUS] TaHHBIX.

IlepeBonuTh BepOaTbHYIO HMHPOPMALUIO B TpapHUUECcKyrO
dbopmy u Ha00OPOT.

BBIABIIATE HETOCTATOYHOCTh UM M30BITOYHOCTH MH(pOpPMALUH,
JTaHHBIX, HEOOXOMUMBIX JJs pelieHus ydyeOHOW wWiH
IIPAKTUYECKOH 3a7auu.

Pacno3naBate HEBEPHYIO nH(popMaIuio, JTAaHHBIE,
YTBEP)KJCHHSI, yCTAaHABJIMBAaTh INPOTUBOpeunsi B (pakrax,
JTAHHBIX.

HaxoauTh ommOKM B HEBEPHBIX YTBEPKACHUSAX U HCIIPABIISATh
uX.

OneHuBaTh HAAEKHOCTh HHGMOPMALIMKU MO KPUTEPUSM,

OPEUVIOKEHHBIM ~ yYyUTelIeM  WiId  c(hOpMYIHMPOBAHHBIM



CaMOCTOATENbHO. Dopmupoeanue yHUGEPCAIbHHIX YUEOHBIX

KOMMYHUKAMUBHBIX 0elCm Uil

BricTpanBath U mpencTaBiIsaTh B MUCHbMEHHON (hOpME JIOTHKY
pelmieHuss  3aJaud,  JI0Ka3aTeslbCTBA,  MCCIEJIOBAHMS,
MOJIKPEIUISS MOSCHEHUSIMH, 000OCHOBAHUSIMHA B TEKCTOBOM H
rpaduyeckom BHE.

Bnaners 06a30BbIMH HOpMamMH HH(DPOPMAIMOHHOW STHKU U
npaBa, OCHOBaMH  HMH(OPMAIIMOHHOM  0€30MacHOCTH,
OTIpEeNIeNAIONIMMH  MIPaBUja OOIIECTBEHHOTO IOBEICHUS,
dbopMbI COLMANBHON KU3HM B Tpynmax M cooOliecTBax,
CYIIIECTBYIOIIMX B BUPTYATLHOM MPOCTPAHCTRBE.

[loHuMate ¥ HKCHONB30BAaTh MNPEUMYLIECTBA KOMAHIHOM U
UHAMBUAYAJIbHON paboThl MpU PEHIEHUMH KOHKPETHOU
npo0JieMbl, B TOM YHUCIIE MIPH CO3JaHUH UH(DOPMALIMOHHOTO
IIPOJIYKTA.

[Ipunumats (S COBMECTHOU HH(pOpMAITMOHHOM
nesTeNlbHOCTH 1o cbopy,  oOpaboTke,  mepenade,
dbopmanuzanuu uHGOPMALTIH.

KoitleKTUBHO ~ CTpOUTH JEUCTBHS IO €€ JOCTHUIKEHHIO:
pacmpeienaTh PoJiH, JAOrOBapUBATHCS, 00CYXKIaTh MPOIECC
U pe3yJIbTaT COBMECTHOM PabOTHI.

BoeimonHATe cBOIO uacTh paboThl ¢ uHpOpMammen wuiu
WH()OPMAIIMOHHBIM TPOAYKTOM, TOCTHTasi Ka4eCTBEHHOTO
pe3ynbTaTa Mo CBOEMY HAIpPaBJICHUIO U KOOPJIUHHUPYS CBOU
JIEUCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI.

OneHuBaTh  KauecTBO  CBOEr0  BKJIaga B OOMIMiA
WH(pOpPMaAIMOHHBIHI MPOYKT o KPUTEPUSIM,
CaMOCTOSITEIIBHO chopMyITUPOBAHHBIM Y4aCTHUKaMU
B3aUMOJICUCTBUSL.

Dopmuposanue yHUGEPCATbHBIX YUEOHBIX PeCYIAMUEGHBIX
oeiicmeuil

VY nepxuBaTh 1ENb IEATEIBHOCTH.

[TnanupoBaTh BBHIMOTHEHHE YYE€OHOW 3aJayu, BBIOUPATH H
apryMeHTHPOBATh CIIOCO0 eATEIbHOCTH.

KoppektupoBaTh nesT€IbHOCTh C YYETOM BO3HUKIIUX TPYAHO-
CTel, OMMOOK, HOBBIX JAHHBIX WM MH(POPMAIIUH.

AHanu3upoBaTh M OIIEHHWBATH COOCTBEHHYIO pPalOTy: Mepy



CcOOCTBEHHOI CaMOCTOSITEILHOCTH, 3aTpyIHEHMUS,
neUIITHI, OMUOKH | TIP.






