rocy/iapcTBeHHOE 0I0/IZKeTHOe 00pa3oBaTe/IbHOE yUpeKIeHue
cpenHsisi o0meooOpasoBarebHas mkojaa Nel um. U.M. Ky3neunosa c¢. boabmas Yepauroska
MYHHIHMIAJIbHOTO paiioHa boabmedyepuurosckuii Camapckoii oo61acTi

«PACCMOTPEHO»

PykoBonurens MO

(K.H. Ecenona)
IIpoTokon 3acemanus MO
Ne 6

or« 27 » 05 2022r. «27 _» 05 2022r. or« 27  » 05 2022r.
PABOYAS ITIPOT'PAMMA
[Ipenmer (kypc) Maremaruka
Knace 5-9
KonmaecTtBo wacoB mo yueOHOMY 1any__ 2049 Broag 64 B HEJIETIIO.

«ITPOBEPEHO»
3amecTuTens AupekTopa no Y BP
I'BOY COUI Nel um. .M.

Ky3snenosa c. bonbmas Uepauroska

( .B. KimrounnkoBa)

«YTBEPXJIAIO»

Jupexrop

I'bOY COUI Nel um. .M.
Ky3uenosa c. bonsias YepHuroska
( O.B.Koruna )
IMpukaz Ne  86/1_

CocrtaBnena B cootBeTcTBUU c lIpumepHoii paboueii mporpammoii momareMmatuke. Omodpena

penieHreM ¢eneparbHOro Y9e0HO-MEeTOAMIECKOT000he IMHEHHS IO 001eMy 00pa30BaHHUIO0, TIPOTOKOI

3/21 o1 27.09.2021 r.

YUYEBHUKMU:

A.I'.'Mep3msixk, B.b.ITononckuit, M.C. fxup. «MaremaTuka-5», M: «Benrana-I'pad», 2019 roz.

AT Mep3mnsik, B.b.ITononckuit, M.C. Skup. «Matematuka-6», M: «Benrana-I'pad», 2020 rox.
A.I''Mep3zmsik, B.b.ITononckuit, M.C. Sxup. «Aaredpa - 7», M: «Benrtana-I'pad», 2021 roxu.

A.I' Mep3nsx, B.b.ITononckuii, M.C. Skup. «Aaredpa - 8»M: «Benrana-I'pap», 2019 rox.

A.T". Mep3isik, B.B. TTonouckwii, M.C. Skup. «Aaredopa- 9»M: Benrtana-I'pad, 2019 rog.

JI.C. ArtanacsH, B.®. byrysos, C.b. Kagomues u np.«I'eomerpust 7-9» M:«lIpocsemenne», 2021 rox.



IHosicuuTennLHAA 3aHCKA

[Iporpamma no yuebnomy npeamery " MATEMATHUKA " ans 5-9  kiaccoB B COOTBETCTBUU C

Tpe6OBaHI/I$IMI/I 1 pCKOMCHAAIWAIMU HOPMATUBHBLIX H MIPABOYCTAHABJIUBAKIIUX JJOKYMCHTOB!

o OepnepanbHbiii 3akoH N 273-D3 «O6 obpazoBanun B Poccuiickoit @enepanun» ot 29.12.2012
c1.28. (penakuus ot 16.04.2022)

o @enepanbHblii  TOCyIapCTBEHHBIH  OOpa30BaTENbHBIM  CTaHIAPT OCHOBHOTO  OOILEro
o0pa3zoBaHus, YTBEPXKICHHbIM mpukazoM MunucrepctBa npocsemenuss PO or 31mas 2021r.
No287

e [IpumepHas ocHOBHas oOOpa3oBaTeibHas MPOrpaMMa OCHOBHOTO OOIIero o0Opa3oBaHUs
" MATEMATUKA "  (omobpena pemennem @YMO nporokon 1/11, ot 18.03.2022)

e [IpumepHas pabGouasi mporpamMMa OCHOBHOTO o0mero ooOpaszoBanus mnpeamera (OmoOpena
pemieHueM (enepanbHOro yueOHO-METOAUYECKOro OOBEAMHEHHs MO 00meMy o0pa3oBaHHIo,

nportokoi 3/21 ot 27.09.2021 r.) ( cornacHo https://fgosreestr.ru)

Jns peanuzanuuy nporpamMmel UCnoyb3yercs cienyromuin Y MK:

1.«MartemaTuka-5», aBropel: A.I'.Mepsnsk, B.b.Ilononckuii, M.C. Sxup. M: «Bentana-I'pad,
2019 ron.

2.«Martematuka-6», aBtopel: A.I'.Mepansk, B.b.Ilononckuit, M.C. Sxup. M: «Benrana-I'pad»,
2020 rox.

3.«Aaredpa-7», aBropel: A.I'Mepsnak, B.b.Ilononckuit, M.C. Skup. M: «Benrana-I'pad», 2021
ro/I.

4.«Aareopa-8», astopel: A.I'.Mepsnsik, B.b.Ilononckuii, M.C. Sxup. M: «Benrtana-I'pad», 2019
rO/I.

5.«Aaredopa-9», astopel: A.I''Mepznsak, B.b.Ilononckuit, M.C. Skup. M: «Benrana-I'pap», 2019
rO/I.

6.«I'eomerpust 7-9», asrop  JI.C. Aranacan, B.®. byrysos, C.b. Kamomues u gap. M:
«IIpocsemenue», 2021 rog.

®opma o0yuyeHus - O4Has, ypOBEHb U3yUEHUs MpeaMeTa — 0a30BbIH.

Y4eOHbIi npeAMeT «MaTeMaTuKa_ » BXOJUT B IIPEIMETHYIO 00J1acTh ""MareMaTuka u uHpopMaTHKa'.

HEJIW 1 OCOBEHHOCTHU U3YUYEHUSA YYEBHOI'O IPEJJIMETA «<MATEMATHKA». 5-9
KJIACCBI

HpI/IOpI/ITeTHLIMI/I OCIIIMHA O6y‘{eHI/I$I MaTeMaTuke B 5—9 Kiaccax SBIISIOTCS:

. (hopMHpOBaHHE LEHTPATBHBIX MATEMAaTUYECKUX MOHATHH (UM CII0, BETUYMHA, TeOMETpUYeCcKas
¢durypa, nepeMeHHast, BEpOsITHOCTh, (DYHKIIMS), 00€CIIEUNBAIOIIMX PEEMCTBEHHOCTh U TIep-
CHEKTHUBHOCTh MAaTEMAaTHYECKOT0 00pa3oBaHus 00y4aroInXCs;

. MOJIBEICHNE O0YYAIONINXCS HAa JJOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHKHU M OKPYKAIOIIEr0 MUpPa, TOHUMAaHNE MaTEMATUKH KaK YacTh OOIIEH KyIbTYpPhI YyeJioBeue-
CTBa;


https://fgosreestr.ru/

. pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs, Mo3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPpUTUUHOCTH MBIIIJICHUS, UHTEpPECAa K U3YUEHHUIO MaTe-
MaTHKU;

. ¢bopmupoBanre GyHKIMOHATHHON MaTEMaTHYECKON TPAMOTHOCTH: YMEHUS PAaCIIO3HABATh
MPOSIBIICHUS] MATEMAaTUYECKUX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX )KU3HEHHBIX
CUTYalUAX U MIPU U3YYEHUH JIPYTHX YUEeOHBIX MPEAMETOB, POSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTE!, GOPMYINPOBATh UX HA S3bIKE MATEMATUKU U CO3[aBaTh MATEMaTHYECKUE MOJICIH,
IIPUMEHATHh OCBOCHHBIN MaTeMaTHUECKUI anmnapar sl peleHHs IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
MHTEPIPETUPOBAThH U OLICHUBATH MTOJYYEHHBIE PE3YIbTAThI.

OcHOBHBIE JINHUAN COJIEPKaHUA Kypca MaTeMaTUKHU B 5—9 kiaccax: «Hucia u BBIYUCIICHUS»,
«Anrebpa» («Anredbpanyeckue BEIPAKEHU», «Y paBHEHUS U HEPABEHCTBAY), «DyHkum», «I'eome-
Tpus» («I'eomerpuueckre GUTypHl U UX CBOWCTBAY, «3MepeHne reoMeTpudeckux BETMIUH),
«BeposATHOCTD U CTaTUCTUKAY. [laHHBIE TMHUM Pa3BUBAIOTCS NapAJIJICIIBHO, KaKasi B COOTBETCTBHUH C
COOCTBEHHOM JIOT'MKOM, O/IHAKO HE HE3aBUCHMO OJIHA OT APYIroi, a B TECHOM KOHTaKTe U
B3auMoJieiictBun. Kpome 3Toro, nx 00beMHSET JIOTHYECKasi COCTABIISAIONIAs, TPAJUIIMOHHO MPUCYILAs
MaTeMaTHKE U IPOHU3BIBAOILAS BCE MATEMATUYECKUE KYPChI U COZlEpKATEIbHbIE TMHHUM.
CdhopmynupoBanHoe B PesiepaIbHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaH1apTe OCHOBHOTO
oOuiero o0pa3oBanus TpeOOBaHUE «yMETh OIIEPUPOBATH MOHATUSIMU: OIIPE/IEICHHUE, aKCUOMa,
TeopeMa, 10Ka3aTelbCTBO; YMEHHE PACIlO3HABATh UCTUHHBIE U JIOXKHBIC BBICKa3bIBaHMS, IPUBOIUTD
IIPUMEPBI U KOHTPIIPUMEDPBI, CTPOUTH BBICKA3bIBAHWS U OTPULIAHUS BBICKa3bIBaHUI» OTHOCUTCS KO
BCEM KypcaM, a (GOpMUPOBAHHE JOTMYECKUX YMEHHUH pacrpeeNnseTcs Mo BCeM rojiaM o0ydeHus Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHMsL.

Conepxanue 00pa3oBaHusi, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yibTaTaM ocBoeHus [IpumepHoii
paboueil mporpamMmsbl, pacrpeieaéHHbIM 10 rojjaMm 00y4eHUsl, CTPYKTYPUPOBAHO TaKUM 00paszoMm,
YTOOBI KO BCEM OCHOBHBIM, IIPUHIMITHAIBHBIM BOIPOCaM 00y4JaroIuecs: oopaiaiuch HEOAHOKPATHO,
YTOOBI OBJIAJICHUE MATEMAaTUYECKUMU MOHATUSAMU U HABBIKAMU OCYIIECTBIISAJIOCH [TOCIIE0BATEIBHO U
[OCTYNATEIbHO, C COOIIOAEHUEM ITPUHIINIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOUAJIHMChH B
o0I1yI0 CUCTEMY MaTeMaTHUECKUX MIPEICTaBICHUN 00yJaromuxcs, paciupsis U yriryossist e€, oopa3ys
POYHBIE MHOYKECTBEHHBIE CBSI3H.

OIIMCAHUE MECTA YYEBHOI'O IPEAMETA «<MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ TpeboBanusiME DerepaabHOTO TOCYAaPCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOT0 00111eT0 00pa3oBaHus MpeaMeT «MaTemaTukay u3ydaeTcsi ¢ 5-ro mo 9-i kjacc B BUIE
CIEeYIOINX Y4eOHBIX KypcoB: 5—06 knacc — «Marematukay (HHTETpUpOBaHHBIN peameT), 7—9
KJaccax uzydarorcsi «Anredpa» u «I'eomerpusi», «BeposTHOCT M CTaTHCTHKA.

BpeMﬂ, OTBOAUMO€ HA H3YUYCHUE NIPECAMETA COCTABJACT:

Kiacesr | IIpeamerst O06beM yueOHOTO BpeMeHH,
MaTEMAaTHYECKOTO
B HEJIEIIO YacoB/
LUK
KOJINYECTBO HEIEIIL/BCETO
4acoB 34 TOJ
5 MaremaTtuka 6/34/204
6 Maremaruka 6/34/204

7 Anrebpa 3/34/102




7 I'eomeTrpust 2/34/68

7 BepositHocTh 1 1/34/34
CTaTHCTHKA

8 Anredpa 3/34/102

8 I'eomerpust 2/34/68

8 BepositHOCTB 1 1/34/34
CTATUCTHKA

9 Anredpa 3/34/102

9 I'eomerpust 2/34/68

9 BepositHOCTD M 1/34/34
CTaTHCTHUKA

TexHoJ10rnu, HcNoab3yeMble B 00y4eHUH:

¢ lHpopmMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.
e TexHoMOrHI UHTEPAKTUBHOTO O0yYEHUSI.
e TexHomnorust ypoBHEeBO# nuddepeHnanmu o0ydeHus

Buabl u ¢opMbI KOHTPOJISI: UHIUBHIYaIbHBIN ONIPOC, GPOHTAIBHBIN OMPOC, CAMOCTOSATEIIbHAS
pabora, TeCT, KOHTpOJIbHas padoTa.

JIMYHOCTHBIE, MeTanpeIMeTHbIE U NMPeAMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4€OHOT 0
npeamera «MaremaTuka»

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl y4eOHOTo mpeaMeTa «MaremaTukar
XapaKTEepU3YIOTCS:

HanI/IOTI/I‘ICCKOC BOCIIMTAHUC:

IMMPOABJICHUEM MHTEPECA K ITPOIIIIOMY U HACTOAIICMY pOCCHfICKOfI MaT€éMaTuKu, HCHHOCTHBIM
OTHOIICHHUEM K JOCTHXKCHUAM pOCCHfICKPIX MAaTEMATHUKOB U pOCCHfICKOfI MaTeMaTH4eCKOM IIKOJBI, K
HCIIOJIb30BaHHUIO 3TUX JOCTHXKEHUM B APYrux HayKax WU MPUKIAIHBbIX C(I)ean.

Fpa)KI[aHCKOC " JYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUEC!

TOTOBHOCTBIO K BBIINIOJIHEHHIO 00SI3aHHOCTEH TpaXXIaHWHA U p€ain3alli €ro 1mpaB, IPCACTABJICHUEM O
MAaTEMAaTHYCCKHUX OCHOBAXx (bYHKI_[I/IOHI/IpOBaHI/I}I Pa3JIMIHBIX CTPYKTYP, HBHGHHﬁ, npoueayp
TpaXXJ1aHCKOT'O O6IJ_I€CTBE[ (BBIGOpBI, OIIPOCHI U Hp.); TOTOBHOCTBIO K O6CY)KI[CHI/IIO OTHUYCCKHUX
np06neM, CBA3aHHBIX C MPAKTUYCCKHUM MMIPUMCHCHUCM JIOCTYKCHHI HAayKH, OCO3HAHHUEM Ba)KHOCTHU
MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B ACATCIIbLHOCTU y‘léHOFO.

TpynoBoe BociuTaHHE:

YCTaHOBKOﬁ Ha aKTUBHOC Y44aCTUC B PCIICHUHU IMPAKTUYCCKUX 3a4a4 MaTeMaTH4eCKOM
HaIpaBJICHHOCTHU, OCO3HAHHUEM Ba)KHOCTH MaTEMAaTHYCCKOT'O O6pa3OBaHI/I$I Ha NPOTAKCHUN BCeM



YKU3HU JJI yCTIeUTHON MPpo(ecCHOHANBbHOM e TEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUIA;
OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM HHIUBUAYAIbHONW TPAeKTOPHH 00pa30BaHuUs M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

DCTETUUECKOE BOCITUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAILHOMY U 3CTETHUECKOMY BOCHPUATHIO MaTEMAaTHUECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyKAEHUI; YMEHUIO BUJIETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

I_ICHHOCTI/I Hay4YHOI'O ITO3HAHUAA:

OpHUEHTAIMeN B AEATENbHOCTH HAa COBPEMEHHYIO CUCTEMY HAY4HbIX IIPEJCTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX pa3BUTH YeJIOBEKA, IPUPO/IbI U 0OIECTBA, TOHUMAHUEM MaTeMaTUYeCKON HayKu
Kak c(epbl YeIIOBEUECKOM eI TEIbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAUUMOCTH JJIS1 Pa3BUTHUS
LIMBUJIN3aL1H; OBJIAJACHUEM S3bIKOM MaTEMATUKU U MaTEMaTHYECKOHN KyJIbTYpOU KaK CpEeICTBOM
IIO3HAHU MHUPA; OBJIAJEHUEM IIPOCTEHIIMMH HaBBIKAMU UCCIIEJOBATEIbCKON NEATEIbHOCTH.

dusndeckoe BOCIIMTAHHUC, (bOpMHpOBaHI/Ie KYJBbTYPbI 310POBbIA H SMOIIHUOHAJIIBHOI'O 6J1aron0nyq1/1>1:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTHYECKUE 3HAHUSI B UHTEPECAX CBOETO 37]0POBbS, BEICHUSI 3J0POBOTO
o0pas3a >kxu3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUI U OTABIXA, PETYIsSpHAS
dusnyeckas akTUBHOCTD); C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCru, MPU3HAHUEM CBOETO MpaBa Ha
OMMOKY M TAaKOTO e MpaBa JPyroro 4eloBeKa.

DKOJIOTrHYECKOE BOCITMTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHNE MAaTEeMaTUYeCKUX 3HAHU [Tl PEIIeHUs 3a/1a4 B 00JIACTU COXPAaHHOCTH
OKpYKarolllen Cpe/ibl, MIIaHUPOBAHUS MOCTYIKOB U OIICHKU MX BO3MOKHBIX MOCIEACTBHIMA TSI
OKpY’Karolllel CpeJibl; 0OCO3HAHUEM ITI00aJIbHOTO XapaKTepa SKOJIOIMUECKUX MPoOIeM U IyTed ux
pelIeHusl.

JImgyHOCTHBIE PE3YIbTATHI, O6€CH€‘~II/IBaIOHII/Ie ajarTanuro 06y11a}omerocsl K U3MCHAOIIUMCSA
YCJIOBUSAM COLIMAJILHOM 1 HpHpOZ[HOﬁ CpCabl:

TOTOBHOCTBIO K I[Gf/iCTBHSIM B YCIIOBUAX HGOHpeI[CJ'IéHHOCTI/I, IMOBBIICHUTIO YPOBHA CBOCH
KOMIIETCHTHOCTHU YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTD, B TOM YHUCJIC YMCHHUEC YUYUTHCA Y JPYTUX J'IIOI[CI\/'I,
HpI/IO6peTaTB B COBMECTHOM ACATCIIbHOCTH HOBLIC 3HAHUSA, HABBIKW 1 KOMIICTCHIIUN U3 OIIbITa APYTHUX;

HEO00XO0UMOCTBIO B (POPMHPOBAHMH HOBBIX 3HaHUH, B TOM 4HcCiIe POPMYIUPOBATH UAEH, TOHATHS,
TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCIIE paHee He U3BECTHBIX, OCO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAaHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIIeHUs U AeUCTBUS, (HOpMyIH-
poBaTh U OIIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeI{MeTHHe PE3YIbTAaThl OCBOCHUSA TPOTPAMMBI yqe6H0ro npeameTa «MaremaTuka»
XapPaKTEPUIYIOTCA OBJIAACHUEM YHUBEPCATIbHbIMU RO3HABAM E/IbHbIMU ()eﬁcmeu}wu, YHU6EpCalIbHblMU
KOMMYHUKAMUBHbIMU oeticmeusamu U YHUBEPCAIbHbIMU PeyIAmMUBHbIMU oelcmeusmi.

1) Yuueepcanvnvie noznasamenshuie deticmsusi obecneuusaiom opmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00yUaAIouWuUxcs (0c8oenue Memoo0o8 NO3HAHUSL OKPYHCAIOue20 Mupa, npu-
MeHeHuUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayuil, yMenut pabomams ¢ uHgopmayueti).

ba3oBrle mornueckme qeCTBHUSA:

. BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN MAaTEMAaTUYECKUX 0OBEKTOB, TIOHATHUH,
OTHONICHUN MEXy MOHATUAMU; (HOPMYIHPOBATh ONPEEICHUS TOHATHI; YCTaHABINBATh CYIIIe-



CTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBaHUS JIsl 0000IIEHUS U CPABHEHUS, KpUTEPUU
MIPOBOJIUMOIO aHAJIN3A;

. BOCIPUHUMATh, OPMYIUPOBATH U MPe0oOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIEC U
OTpHULIATENIbHBIEC, €IMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

. BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpPEUHs B (paKTax,
JAHHBIX, HAOJTFOICHUSX W YTBEPKACHUSX; TIPEJIaraTh KPUTSPUU JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUUI;

L] ACJIaTh BBIBOJbI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U HHAYKTUBHBIX
YMOSaKJIIO‘leHPlﬁ, YMOSaKJ'II-O‘{eHI/Iﬁ 110 aHaJIOTHH,

. pa3duparhb JOKa3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMBIE U OT IPOTHBHOTO),
MPOBOJUTH CAMOCTOSITEIIbHO HECIIOKHBIE JIOKA3aTeIbCTBA MaTeMaTHUeCKUX (PaKTOB, BBICTPAUBATh
apryMeHTalI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

. BBIOMpATh criocol peleHus: yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBbie nccnemoBaTenbckue ﬂeﬁCTBHHZ

" MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKIUI HHCTPYMEHT TMIO3HAHMS; POPMYITHUPOBATH
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIBHO YCTaHABINBATH HCKOMOE U JIaH-
HO€, (hOPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

. MIPOBOJIUTH [0 CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY HECIIOKHBIM AKCIIEPUMEHT, HEOOJIIIIOE
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOr0 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOM;

. CaMOCTOSITENILHO (POPMYTUPOBATH 00OOIIECHHS U BHIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, MCCIIEIOBAHMSI, OLIEHUBATH JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIHTAaTOB, BHIBOJIOB U 0000-
IICHUH;

L] IMPOTHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCA, a TAKIKC BEIABHUIATh MPCAIIOJIOKEHUA O €T0
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Pabota ¢ undopmanmeii:

. BBISIBJISITH HEIOCTATOYHOCTH U U30BITOYHOCTH MHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS
pELICHUS 3a/1a4H;

. BbIOMPATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

. BbIOMpPATh (GOpMY MpeAcTaBIeHUs HHPOPMAILIMN U WITIOCTPUPOBATh pellaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoil 1 uX KOMOMHALUSIMY;

. OLIEHUBATh HAAEKHOCTh MH(OPMAIIUY TTO KPUTEPUSIM, TIPEITIOKEHHBIM YUUTEIEM UITU
c(hopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

2) Vuusepcanvnvie KoMMyHUKamugHwle oelicmaus 06ecneyusaiom cpopmupo8aHHoCmy
COYUANBHBIX HABBLIKOE 00YYAIOUUXCA.

Oo1enue:

L] BOCIIPUHUMATH U (i)OpMy.]'II/IpOBaTI) CYXKACHUA B COOTBECTCTBHUHU C YCJIOBHUAMU U LECITAMU
O6H_ICHI/I$I; SICHO, TOYHO, 'PAMOTHO BBIPa’KaTb CBOXO TOYKY 3PCHUA B YCTHBIX U NUCbMCHHBIX TCKCTAX,
JAaBaTh MOACHCHUSA 110 XO4Y PCIICHUA 3ala4i, KOMMCHTHUPOBATH HOqueHHBIﬁ pE3yabTaT,



. B X0J1¢ 0OCYXKJICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMOI TEMBI, TPOOIEMBI,
pemaeMOI‘/'I 3aaa4u, BbICKA3bIBATh UACHU, HALICJICHHBIC HA MMOUCK PCHICHUS; COIIOCTABJIATH CBOU
CYXJICHUS C CY)KACHUSMU IPYTUX YIaCTHHKOB JHAJIOra, OOHAPYKUBATh Pa3IMune U CXOICTBO
TIO3HIINI; B KOPPEKTHOU (hopMe HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOM BO3PAXKCHHUS,

. IPEJCTABIATh PE3YIbTAThl PELLICHU 33JauH, SKCIIEPUMEHTA, UCCIIEI0BaHMsI, IPOCKTa;
CaMOCTOSITENILHO BbIOMPATh (hopMaT BBICTYIUICHHS ¢ YIETOM 3a]1a4 IPE3EHTALMU U OCOOCHHOCTEH
ayJIUTOpUH.

CoTpyaHUYECTBO:

L] IIOHUMATh U UCIIOJIB30BATh IIPECUMYIICCTBA KOMaHHHOﬁ n HHﬂHBHﬂyaﬂBHOﬁ pa6OTBI Ipu
pPEUICHUN y‘Ie6HBIX MaTEMAaTHYCCKUX

3aJ1a4; IPUHUMATh 11€]1b COBMECTHOM JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHON PabOTHI,
pacupenensaTh BUABI pabOT, 10roBapuBaThCs, 00CYKIAaTh MPOIIECC M Pe3yabTaT paboThl; 0000IIaTh
MHEHHS HECKOJIBKUX JTIOICH;

. Y4acTBOBATh B IPYIIIOBBIX popMax paboTel (00CykaeHHSI, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMEI | JIp.); BBITIOJIHATH CBOIO YacTh paOOThI U KOOPAMHUPOBATH CBOU JCUCTBHS C APYTUMHU
YJIecHAMH KOMAaH/IbI; OILICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIHIA TPOAYKT IO KPUTEPHSIM,
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvuvie pecynamusnuvie oeticmsusi obecneuusaom Gopmuposarue cmovliCl08blx
YCMAHOBOK U ICUSHEHHBIX HABLIKO8 NTUYHOCU.

CaMOOpFaHI/BaHI/IHZ

" CaMOCTOSITENILHO COCTABJISITH I1JIaH, aJITOPUTM PELLEHUS 3a7auu (UM €ro 4acTh), BBIOMpaTh
croco0 pelieHus ¢ yuéToM UMEIOLUXCs PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yu€TOM HOBOI HH(pOpMaIUH.

CaMOKOHTpOIIb:

. BJIAJIETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJISI MPOIECCa U pe3yJibTaTa PeIICHHs
MaTeMaTHYeCKOM 3a7auH;

" MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IPH PELICHUN 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIINOOK, BBISIBJICHHBIX
TPYIHOCTEN;

. OLICHUBATh COOTBETCTBUE PE3yNbTaTa ACSITEIbHOCTH TOCTABIEHHOM 1IETU U YCIOBUSM,
OOBSICHATh IPUYMHBI JOCTH>KEHUS UM HEAOCTHXKEHMS LIeJIN, HAXOJUTh OIIMOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

MMPpAMOYTOJIBHOT'O ITapaJuICIICIuIIcaa, KY68.

INPEAMETHBIE PE3YJIbTATHI

. OcBoenne yuebHoro Kypca «MatemaTtuka» B 5—6 Kjaccax OCHOBHOMW IIKOJIBI TOJIKHO
o0OecneunBaTh JOCTHKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeNIbHbBIX PE3YyIbTaTOB:

5 kmace
. Yucna u eviuucienus
= HOHI/IM&TB %1 HpaBHJ'H)HO yl'IOTpe6J'I$ITL TepMI/IHI)I, CBs3aHHBIC C HaTypaJ'IBHBIMI/I qyucjiaMu,

OOBIKHOBEHHBIMU U JACCATHYHBIMHA IlpO6$IMI/I.



. CpaBHUBATH U yIOPSI0YMBATh HATYPAJIbHbIEC YHCIIA, CPABHUBATD B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

. COOTHOCHTH TOUKY Ha KOOPAUHATHOW (YMCIIOBOM) MIPSIMOI C COOTBETCTBYIOIIUM € YUCIIOM U
n300pakaTh HaTypaJbHBIC YUCIIA TOYKAMU Ha KOOPAMHATHON (YMCIIOBOM) MPSIMOIA.

. BoinonusaTe apudmernyeckue AeUCTBUA ¢ HATYPaJbHBIMU YUCIaMU, C OOBIKHOBEHHBIMHU
JIPOOSIMU B IIPOCTEUIITUX CITyJasiX.

. BbInonHATE IPOBEPKY, MPUKUAKY PEe3yJIbTaTa BHIYUCICHUH.

. OxpyrisTh HaTypaibHbIC YHCTIA.

. Pewenue mexcmoswix 3adau

. Pematp TekcToBbIe 33124 apu(METHIECKIM CIIOCOOOM U C TIOMOIIbIO0 OPraHU30BAHHOTO

KOHEYHOT0 riepebopa BceX BO3MOKHBIX BAPHAHTOB.

L] PemraTe 3aaa4u, CoOACPKAIMEC 3aBUCUMOCTH, CBA3BIBAOINE BEJIMYHNHBI: CKOPOCTh, BpEMHI,
PacCTOAHUC; LICHA, KOJIUYCCTBO, CTOUMOCTD.

L] Hcnonb3oBath KpaTKUC 3alluCU, CXCMBbI, Ta6J'II/II_lbI, 0003HaYEHHST IIpHu PpCUICHHUH 3a1a4Y.

L] ITonp30BaThCsl OCHOBHBIMM €OUHUIIAMU HU3MCPCHHA: LIICHBI, MACChI; PACCTOSAHHA, BDCMCHU,
CKOPOCTH; BbIpaKaTb OAHU CAUHHUIBI BEJIMUUHBI YCPE3 APYIUC.

L] HSBJ’IGK&TL, aHaJIM3UpPOBAaThb, OLICHNBATb I/IH(1)OpMaI_II/IIO, IpeACTABJIICHHYIO B Ta6n1/1ue, Ha
CTOJIOYATOH AuarpaMme, MHTCPIPCTUPOBATH ITPCACTABJICHHBIC JaHHBIC, UCITOJIb30BATh JaHHBIC IIPpH
PCIICHUHU 3a1a4.

. Haznaonan ceomempusn

L] ITonp3oBaThCs reOMCTPUYCCKUMMU ITOHATUAMU: TOUKA, IIPAMasd, OTPE30K, JIyY, yroll,
MHOTI'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

. [TpuBoaNTE MpUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOLINX (OPMY U3yUEHHBIX
reoMeTpUYecKux puryp.

. Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C
MHOT'OYTOJIbHUKAaMU: yroJl, BEpIINHA, CTOPOHA, TUArOHAJIb; C OKPY>KHOCTBIO: PaInyC, IUAMETP, UEHTP.

" N300paxaTs u3yuyeHHbIE TeOMeTpUYEeCKre GUTypbl Ha HETMHOBAaHHOW U KJIeTyaTol Oymare ¢
MIOMOILBIO LUPKYJISA U TUHEHKH.

L] HaXOI[I/ITI) AJIWHBI OTPE3KOB HEMOCPCACTBEHHBIM U3MCPCHUEM C ITIOMOIIBIO J'II/IHCI\/'IKI/I, CTPOUTH
OTPEC3KHU 3aﬂaHHOI>’I JJINHBI; CTPOUTH OKPYKHOCTD 3aIaHHOTO paJinyca.

L] Hcmons30BaTh CBOMCTBA CTOPOH 1 YTJIOB MPAMOYTOJIbHUKA, KBaJApaTa AJId UX IMMOCTPOCHUAA,
BBIYUCJICHUA TUIOIAAN U ICpUMETpPA.

. Boruncnsate nepuMeTp U IIiomiab KBajapara, IpsiMOyroJibHUKa, (GUTyp, COCTaBICHHBIX U3
pSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIeTYaToi Oymare.

L] ITonp30BaThCS OCHOBHBIMHU MCTPUYCCKUMU CAUHHUIAMU U3MCPCHUA JJIMHBI, IIJIOIIAN,
BbIpaXaTb OJJHU CAVMHUIIBI BEJIMYUHBI UCPEC3 APYTHUC.

. Pacnio3HaBath nmapamienenumnes, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo IpaHsb,
U3MEPEHUs; HAXOUTh U3MEPEHHs Mapajuiesenumnesaa, Kyoa.

L] Brrunciars 00néM Ky6a, mapajiiejacnvieaa 1mo 3aJaHHbIM U3MCPEHUAM, I10JIb30BATLCA
CAMHUIAMH U3MCPCHUS 00BEMa.



L] PemraTte HecnoKHBIE 3a1a4i Ha UBMCPCHUC I'COMCTPHUICCKUX BCINYHNH B IIPAKTUYCCKHUX
CUTyalluiX.

6 KJIacc

L] Yucna u gvluucienusn

. 3HaTh U TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUAAMHU YHCEI U CIIOCO0aMU MX
3aIKCH, EPEXOJUTH (€CIIM 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKCH YHCTIA K APYTOM.

L] CpaBHI/IBaTB " YIIOpAOOYMUBATh LECJIbIC YHUCIIA, OOBLIKHOBEHHEIE U JACCATHYHBIC I[pO6I/I,
CpaBHHBATh YHCJIa OJJHOI'O U PA3HbIX 3HAKOB.

L] BBIHOJ'IHHTB, couc€Tasd YCTHBIC U TIMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘ICCKI/Ie HeﬁCTBHH C
HaTypaJbHBIMU U LECJIBIMU YHUCIIaAMHU, OOBIKHOBEHHBIMH U JCCATHYHBIMUA ,Z[pO6$IMI/I, ITOJIOKUTCIBbHBIMU U
OTpUIATCIIbHBIMU YHCJIaMU.

. BeruucisaTh 3HaUYEHUS YUCIOBBIX BBIPAKEHUM, BBHITIOJHITH MPUKUIKY M OLICHKY pe3yibTaTa
BBIUMCJICHHIA; BBITIOJHATH PE0Opa30BaHMs YHCIOBBIX BRIPAKEHUN HA OCHOBE CBOMCTB apu(dMeTu-
YeCKUX IEUCTBUM.

. CoOTHOCUTH TOUKY Ha KOOPIMHATHOM MPSIMOI C COOTBETCTBYIOIIUM €1 YHCIIOM M H300pakaTh
YKCJIa TOYKaMU Ha KOOPAMHATHOM NPSAMOM, HaXOAUTh MOAYJIb YUCIIA.

L] COOTHOCUTH TOYKH B HpﬂMOerJII:HOfI CUCTCMEC KOOpAWHAT C KOOpAWHATAMU 3TOM TOYKHU.

L] OprrJ'IHTB OCJIbIC YHCJla U JCCATHYHBIC ,Z[pO6I/I, HaxoaAuTb HpI/I6J'II/I)KCHI/I$I YHUCCII.

L] Yucnoswvie u 6yK6€HHble BbIPAIICCHUA

L] IlonnMmats u yHOTpe6JI$ITI) TCPMHHBI, CBA3aAHHBIC C 3allMCbIO CTCIICHU YHCJla, HAXOAWUTh KBaApaT

n KY6 4qucia, BBIYMCIIATh 3HAYCHU A YU CIOBBIX BBIpa)KeHHﬁ, CoACpIKAIIUX CTCIICHU.

. [Tosnb30BaTbes MpU3HAKaMU JAEIMMOCTH, PACKIIAbIBATH HATypaIbHbIE YKCiIa Ha IPOCTHIE
MHOXHTEJIH.

" [Tonb30BaTbes MacmITaboM, COCTABIATh IPOMOPILIUU U OTHOILLIEHUS.

. Hcnonb3oBatk OYKBBI 111 0003HAUSHMSI YK CEN ITPH 3aIIMCH MaTEMaTUYECKUX BhIPaKEHUIH,

COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS U (POPMYJIbI, HAXOIUTh 3HaUCHUsI OYKBEHHBIX BBIPAXKEHUI, OCYy-
IECTBJISAE HEOOXOIMMBIE MTO/ICTAHOBKU U MpeoOpa3oBaHUsl.

. Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

. Pewenue mexcmoguix 3aoau

. Pemrate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4M apUPMETHIECKUM CITOCOOOM.

. Pemars 3a1aun, CBsI3aHHBIC C OTHOIIICHUEM, IPOTIOPIIHOHATHFHOCTRIO BEITUYHH, TIPOIICHTAMH,

peiiaTh TP OCHOBHLBIC 3aJ1a4r HA )Ip06I/I W IMMPOLCHTEI.

. Pemate 3amaun, coneprkanire 3aBUCUMOCTH, CBS3BIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMSI,
paccrosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTb; MPOU3BOIUTEILHOCTD, BPeMsl, 00hEMa pabOThI, UCIIONIB3YS
apudmeTHuecKre ACUCTBUS, OIICHKY, TPUKHUKY; TOIb30BaThCs SAUHUIIAMH U3MEPEHUS
COOTBETCTBYIOIINX BEJIUYHNH.

L] CocTaBnsTh 6YKBCHHLIC BBIPAXKCHUS 11O YCJIOBUIO 3ala4U.

. W3Bnekars nHdopmanuio, mpeicTaBiIeHHyI0 B TabIUIaX, Ha JIMHEWHOM, cToI04aToN nin
KpYroBOW AuarpamMmax, HHTEpIPETUPOBATh NIPEACTABIECHHBIE JAHHBIE; UCIIOIb30BaTh JAHHBIE ITPU
pelIeHnH 3a1a.



. [IpeacransaTs nHOGOPMAITHIO C TTOMOIIBIO TAOJIHUIL, THHEHHOW U CTOJIOYATON TUarpamMM.
. Haznaonan ceomempus

. [TpuBoaUTH pUMEPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOLINX (OPMY MU3yUEHHBIX
FeOMETPUUYECKUX TUIOCKUX U MTPOCTPAHCTBEHHBIX (DUTYP, IPUMEPBI PAaBHBIX U CUMMETPUYHBIX (PUTyp.

. N300pakaTh ¢ TOMOIIBIO IIUPKYJIIS, THHEHKH, TPAHCTIOPTHUPA HA HEJTMHOBAHHOM U KJIETYaTON
Oymare U3y4eHHbIE IUIOCKUE reoMeTpuUeckre (GUrypbl 1 KOHPUrypauuu, CAMMETPUYHbIE (PUTYDBI.

. [Tonp30BaThbCs TEOMETPHUECKUMHE MTOHATUSMHU: PAaBEHCTBO (PUTYP, CHMMETPHS; HCIIOJIB30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

. HaxoauTtp BeJIMUMHBI YIIIOB U3MEPEHUEM C TTIOMOIIBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI 3aJaHHOMN
BEJIMUMHBI, [10JIb30BAThCS IPU PEIICHUH 3a]1a4 IPayCHOI MEepoii yIoB; pacro3HaBaTh Ha YepTekKax
OCTPBIN, MPSIMOH, pa3BEPHYTHIN U TYNOH YTJIbI.

L] Berancnars IJINHY HOMaHOﬁ, INEpUMETP MHOI'OYI'OJIBHUKA, I10JIB30BATHCA CAMHHUIIaMU
HU3MCEPCHUS JJIIMHBI, BbIPpAXKAaTh OJJHU €AVMHUIBI U3MCPCHUS JJIIMHBI 4YEPE3 APYTHUC.

L] HaXO,I[I/ITB, HCIIOJIb3Ys ‘lepTé)KHBIC HHCTPYMCHTBI, paCCTOAHUA: MCKAY ABYMS TOUKAMU, OT
TOYKH OO HpHMOﬁ, MJIMHY IIYTHU Ha KBaﬂpaTHOﬁ CCTKC.

L] Breraucnars IJ1omaab (1)I/Il"yp, COCTaBJICHHBIX U3 MPAMOYI'OJIbHUKOB, HUCIIOJIb30BATH p8.36I/IeHI/Ie
Ha NpsAMOYT'OJIbHUKH, HAa PABHBIC (1)I/Il"ypbl, A0CTparnBaHUEC N0 IIPAMOYTOJIBHUKA; ITIOJIb30BATHCA OC-
HOBHBIMU €IMHHUIAMU U3MCPCHUSA ITIJIOIIA/IU,; BBIPAXKATE OJJHU CAVMHUILBI U3MCPCHUS TUIOIIAAN YCPE3

IpyTue.

. Pacnio3naBath Ha MOJEIIAX U U300PAKEHUSIX TUPAMUY, KOHYC, [IMJIMH]IP, UCTIOJIB30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, peObpo, IpaHb, OCHOBAaHHUE, Pa3BEPTKA.

. N300paxaTh Ha KJIETYATON Oymare mpsMOYTOJIbHBIN ITapalIeIICITHIIC]T.

. Boruncnsate 005EM NpSMOYTOJIBHOTO MapaiieNenuneaa, Kyoa, mojb30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHHS 00BEMA; BEIpAXKaTh OJTHU €AMHUIBI U3MEpPEHUsT 00bEMa Yepe3 ApyTHe.

. Pemiate HecnokHbIE 33/1a4M HA HAXOXKACHUE FT€OMETPUUYECKUX BEIUYHMH B IPAKTUUECKUX
CI/ITyaIII/IHX.

Auredpa

7 kaacc

Yucna u eviuucieHus

L] BLIHOJ'IH}ITB, COUCTasl YCTHBIC N TMCbMCHHBIC HpI/IéMH, apI/I(I)MeTI/I"IeCKI/Ie JEHUCTBHS C
panroHaJIbHBIMH YUCJIAMH.

. HaxoauTp 3Hau€HMs YMCIOBBIX BBIPAXKEHUH; IPUMEHATh pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIUMCJICHMS] 3HAUEHUH IPOOHBIX BBIPAXKEHHM, COJIEpKalINX OObIKHOBEHHBIE U IECATUUHBIE IPOOH.

. [lepexoauTh OT 0JHOM (OPMBI 3aHMCH YUCEI K APYro (Mpeodpa3oBhIBaTh AECATUUHYIO JpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUUHYIO, B YaCTHOCTH B OECKOHEUHYIO IECATUUHYIO APOOB).

. CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

. OKpyriaTh yncna.

. BBINTOTHATE NPUKNIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHUII.

L] BrmoaHATE HGﬁCTBI/IH CO CTCIICHAMHU C HATYpaJIbHBIMU IMOKA3aTCIIAMU.



L] HpI/IMeHHTB IMPU3HAKH ACTIUMOCTH, pa3IOKCHUC HA MHOXKHUTCIIN HATYpaJIbHBIX YUCCII.

. Pematp npakTUKO-OpUEHTUPOBAHHBIE 3a7Ja4H, CBSI3aHHBIC C OTHOLICHUEM BEJIUYHH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYMH, IPOLEHTAMH; MHTEPIPETUPOBATh PE3YJIbTAaThl PEIIECHUS 3a1a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMAaTPUBAEMBIX OOBEKTOB.

Anzeopauueckue evipasrcenus

L] Hcnons3oBaTh anre6pa1/1qe01<y}o TEPMHUHOJIOTMIO U CUMBOJIUKY, IIPUMCHATH e B mponecce
OCBOCHHA yqe6Horo Marcpuaja.

L] HaXO,I[I/ITB 3HA4YCHUA 6YKBCHHBIX BBIpa}KeHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.

. BoImonHATE ipeoOpa3oBaHus LEI0Tr0 BEIPAKEHHUS B MHOTOUWIEH MPUBEICHUEM MOT0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

. BrInonHsaTs yMHOXKEHHE OJHOUICHA HA MHOTOYJIEH U MHOTOWJIEHA Ha MHOT'OUJICH, IPUMEHSITh
dbopMyIibl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

L] OCYH_IGCTBJIHTB PA3JI0KCHUEC MHOTOYJICHOB HAa MHOKUTCIIU C IOMOIIBIO BBIHCCCHUA 3a CKOOKH
06mero MHOXUTCIIA, IPYIIITUPOBKU ClIara€MbIX, IPUMCHCHUSA (I)OpMy.]'I COKpaH_[éHHOFO YMHOXCHUA.

" [IpumensTs npeoOpa3zoBaHKsi MHOTOWIEHOB JIJISl pELIEHUS] pa3JIMYHbIX 3a/1a4 U3 MATEMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

. Hcnonb3o0Bath CBOICTBA cTENEHEH ¢ HATypaJlbHBIMU NIOKA3aTENSIMU JUIsl IPE0OPa30BaAHUS
BBIPKEHUM.

Ypaeueuu}l U HepaseHncmea

. Pemarp nuHelHbIE ypaBHEHUS C OJHON NIEPEMEHHOM, IPUMEHSIS IPaBUiia IEPEX0Aa OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. 1IpoBepsATh, ABJISIETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

. [IpumensTh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

. [TonGupath mpUMephI Map YUCE, ABISIOMIUXCS pellieHHeM JIMHEHHOTO YpaBHEHHUS C IByMs
NIEPEMEHHBIMH.

. Ctpouth B KOOPAMHATHOHN IJIOCKOCTH I'paUK JUHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU;

HOJIB3YACh TpaQUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

. Pemrate cucTembl IByX JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpadu4ecKy.
. CocTaBisTh U pemiaTh JIMHEHHOE YpaBHEHHE WIIH CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIOBHIO

3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJTYyYEHHBIN pe3ybTar.
Koopounamut u epagpuxu. @ynkyuu

. N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh YUCIOBbIE IPOMEXYTKH Ha alNredpandeckoM s3bIKe.

. OtmeuaTh B KOOPAMHATHOM MIIOCKOCTHU TOYKH IO 33JJaHHBIM KOOPAUHATaM; CTPOUTH IpapuKu
JUHEHHBIX (PYHKINH.

. OrnuceIBaTh ¢ TOMOIIBIO GYHKITUN W3BECTHBIC 3aBUCUMOCTH MEXK/Ty BEIMUMHAMH: CKOPOCTb,
BpeMsI, PACCTOSIHHE; II€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM padOTHI.

. Haxoauth 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa.

. [TonumaTs rpadudeckuii cnocod npeacTaBIeHUs U aHAIM3a HHPOPMALIUU; U3BJIEKATh U
UHTEPIPETUPOBATh MHPOPMALIMIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEN.



8 kiaacc
Yuciha u epluucieHus

. Hcnonbs30BaTh HauaabHbIE MPEACTABICHUS O MHOKECTBE JIEH CTBUTEIIBHBIX YUCEI JJIS
CPaBHEHHUS, OKPYTJICHUS U BBIYUCIICHUI; H300pakaTh JIEHCTBUTENIbHbIC YUCIIa TOYKAMU HA KOOPAU-
HaTHOM MPSIMOM.

. [IpumeHsTh MOHATHE apUPMETHIECKOT0 KBaIPATHOI'O KOPHSI; HAXOAUTh KBaJIpaTHbIC KOPHHU,
UCIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOP; BHIIOIHATH IPeoOpa3oBaHus BhIpaXKEHUM, coep-
JKaIKMX KBaJpaTHbIE KOPHH, UCII0JIb3YS CBOMCTBA KOPHEH.

. Hcnonb30Bath 3armucu OOJIBIIUX M MAJIBIX YHCENT ¢ TTIOMOIIBIO JECITHYHBIX Ipo0Oei U cTerneHek
qucaa 10.

Anzeopauueckue evipasrcenus

L] HpI/IMeHHTB IOHATHUEC CTCIICHU C L CJIBIM I10Ka3aTCJIEM, BBIIIOJTHATH npeo6pa301saHI/1${
BBIpa)KeHI/If/'I, coacpKammnXx CTCIICHU C LECJIbIM IIOKA3aTCIEM.

. BBITTOTHATE TOXKIECTBEHHBIE TTPEOOpPa30BaHUsl PAllMOHATBHBIX BRIPAKCHUH HA OCHOBE TIPaBUII
JEHCTBHUI HaJl MHOTOYWICHAMH M aJITeOpandeCcKUMH IPOOSIMHU.

L] PacknanpiBaTh KBa,Z[paTHBIﬁ TpéX‘IJ’IeH Ha MHOXXHUTCIIHN.

" [TpumeHsTH MpeoOpa3oBaHKs BEIPAKEHUH TSI PEIICHHUS PA3JIMYHBIX 337ad U3 MATEMATHKH,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

Ypaeueuu}l U HepaseHncmea

. Pemats nuHeNHbIC, KBaApaTHbIC YPABHEHUA U PALIMOHAIIBHBIC YPABHEHHUS, CBOIALLUECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

. [lepexoauThb OT CIOBECHOI POPMYTUPOBKH 33/1a4H K €€ anreOpandeckoil MOJEIH ¢ TOMOIIIbIO
COCTaBJICHUS YPaBHEHUS WJIM CUCTEMbI ypaBHEHUI, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4¥ MOJYYCHHBIN pe3ynbTar.

. [IpuMeHATHh CBOMCTBA YUCTOBBIX HEPABEHCTB JIJISl CPABHEHUS, OIIEHKH; pelIaTh JIMHEIHBIC
HEpaBEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI; JaBaTh IPAPUUECKYIO UIUTFOCTPAIIMI0 MHOKECTBA
pElIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

m [loHuMaTh 1 UCTIONIE30BaTh (DYHKIIMOHALHBIC TIOHSATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaUYEHMSI); OTIPENIENATh 3HAaUeHUE (PYHKIMH 10 3HAYCHHIO apTryMEHTa; OTPEICISITh CBOMCTBA
¢ynkuuu no e€ rpapuky. CTpouTh rpaduKu 3J€MEHTapHBIX QYHKLUH 110 e€ Tpaduky.

9 kjaacc
Yucna u evtuucienus
. CpaBHUBaTh U YIOPSAIO0YNBATH PAIMOHABHEIE U UPPAIlMOHATLHBIE YUCIIA.
] BBIHOJ'IHS[TB apI/ICbMeTI/I'-IeCKI/Ie )IeI\/'ICTBI/ISI C paHI/IOHaJ'II)HI)IMI/I qucjIaMHu, coucTast YCTHBIG nu

INMNUCbMCHHBIC HpI/IéMBI, BBIITOJIHATL BBIYUCIICHUS C UppAllMOHAJIBHBIMHA YU CJIAMU.

. HaxonuTth 3Ha4eHUs CTENEHEN C IEIBIMU [TOKA3aTESIMU U KOPHEH; BBIYUCIIATH 3HAYECHUS
YHCJIOBBIX BBIPAKECHUMN.

L] OprrJ'ISITI) HeﬁCTBHTeHBHBIe YHKCJiia, BBITIOJIHATDh IPUKUAKY PE3YJIbTATA BI)I'-II/ICJ'IeHI/II\/'I, OLCHKY
YHCJIOBBIX BLIpa)KCHI/II\/'I.



Ypaenenuﬂ U HepaeseHncmea

. Pemars nuHeiiHbIe U KBaJpaTHBIE YpaBHEHUS, ypaBHEHUS, CBOSINECS K HUM, ITpOCTeiiIne
IpOOHO-pallMOHANIbHBIE YPaBHEHHUS.

L] PemraTte cucteMbl JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMS IEPEMECHHBIMU U CUCTEMBI IBYX
ypaBHeHHfI, B KOTOPBIX OJHO YPAaBHCHUE HE SABJIACTCA JIMHEHHBIM.

. Pemartp TekcToBbIE 3a1a4M anreOpanuecKuM CocOOOM € ITOMOIIbIO COCTABJICHHS YPAaBHEHHUS
WJIM CUCTEMBI IBYX YpaBHEHUH C IBYMs IIEPEMEHHBIMH.

. [IpoBoauTh npocreiire ucciae10BaHus ypaBHEHUH U CUCTEM YpaBHEHHI, B TOM YHUCIIE C
pUMEHEeHHEM IpaduyecKuX MpeacTaBieHui (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WM CUCTEMa
YPaBHEHUH PEILLEHUs], €CJIU UMEET, TO CKOJIBKO, U TIp.).

. Pemiate nuHeiHbIe HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA; M300pakaTh pellieHHEe HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHKE C IOMOIIBIO CUMBOJIOB.

. Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIFOUAIOLINE KBaJPaTHOE
HEPaBEHCTBO; N300pakaTh PEILIEHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBO MPSAMOIL, 3a1ChIBaTh pelie-
HUE C TIOMOIIbIO0 CUMBOJIOB.

L] Hcmonn3oBaTh HCPABCHCTBA ITpH PCIICHUHU PA3JIMYHBIX 3a1a4.

Dyukyuu

Pacnio3naBath GyHKIIMU M3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXEMAaTHUYECKH PACIIOJIOKEHUE Ha

. . 2
KOOPJIMHATHOM TUI0OCKOCTH rpadukoB hyHkuuil Buaa: Yy =kx, y =kx +b,y =X, V=ax"+bx+c,y =
X, Yy = VX, Y =| x| B 3aBUCMOCTH OT 3Ha4YEHHI KO3(DHUIIMEHTOB; OMUCHIBATH CBOUCTBA (HYHKITHIA.

" CtpouTth 1 H300paxaTh CXeMaTHYECKH rpaUKK KBaJpaTUUHBIX (YHKIUH, OIMCHIBATD
CBOMWCTBA KBaIPaTUYHBIX (DYHKIMH MO UX IpaduKaMm.

. Pacnio3znaBath kBagpaTuyHy0 QPyHKIHIO 110 GOopMyJie, MPUBOIUTH IPUMEPHI KBaPATUYHBIX
GyHKIMI U3 peanbHOMN )KU3HU, (PU3UKH, TEOMETPUH.

Apudmemultecmm U ceomempuveckas npozpeccuu

. Pacrnio3HaBaTh apupMETHIECKYIO M TEOMETPUIECKYIO TIPOTPECCHH MPH Pa3HbIX criocobax
3aaHus.
. BBINONHATE BBIYUCICHHS C HCIIOJIb30BaHHEM (HOpMYIT N-2o dieHa apudMeTHIecKoi u

F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.
. N300pakaTh 4JIeHbl MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

. Pemars 3a1aun, cBsi3aHHBIE C UUCIOBBIMH MOCIEI0BATEILHOCTSIMU, B TOM YHCJIE 3a/1a4H U3
peabHOM JKU3HU (C UCTIOIb30BAaHUEM KaJIbKYIATOPA, IUPPOBBIX TEXHOJIOTHI).

I'eomerpus
7 kaace

. Pacrnio3HaBaTh M3y4eHHBIE T€OMETPUUECKUE (PUTYPBI, ONPEAEIIATh UX B3AUMHOE PACIIOIOKEHUE,
n300paxaTh reoMeTpruueckre (GUrypsbl; BHIIOIHATH YEPTEKHU MO YCIOBUIO 3a1aun. M3mMepsaTh
JIMHENHBIE U YIJIOBBIE BEIUYMHBL. PemaTe 3a/1a4uu Ha BEIYMCIICHHUE JIJIMH OTPE3KOB U BEJIMYHH YIJIOB.



. Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pEAIbHOM JKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl 3THX 0OBEKTOB 10 MOPSIKY BETHYUHBI.

. CTpouTh 4epTeKU K TE€OMETPUUECKUM 3a/ladaM.

. [Tonb30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BAaTh MPU3HAKH U CBOMCTBA
paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUU 33]1au.

L] HpOBO,I[I/ITB JIOTUYCCKHUE PaCCYKACHUSA C UCII0JIb30BAaHUEM I'COMETPHUICCKUX TCOPEM.

L] ITons30BaThCA IMprU3HaKaM PaBCHCTBA IMPAMOYT'OJIbHBIX TPCYT'OJIbHUKOB, CBOIMCTBOM MECIHAaHbI,
HpOBGI[éHHOﬁ K THIIOTCHY3€ NIPAMOYI'OJIBHOI'O TPEYIr'OJIbHHUKA, B PCIICHHUHU I'COMCTPHUYCCKUX 3ada4.

. OnpenensTh MapajyIeIbBHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. Onpenensars napauieIbHOCTb MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJJHOU
MPSMOM 10 TOYEK JPYror MpsMoi.

. Pemate 3amaun Ha kieT4yaroi Oymare.

L] HpOBOI[I/ITB BBIYMCJICHUA U HAXOOUTh YHUCIJIOBBIC U 6yKBeHHBIe 3HA4YCHUA YIJIOB B
TCOMETPHUICCKUX 3aladaxX C UCIIOJIb30BAHUECM CYMMEBI YI'JIOB TPCYTOJIbBHUKOB U MHOI'OYT'OJIbHHUKOB,
CBOMCTB YIJIOB, O6pa3OBaHHHX ITpH IEPECCYCHNU ABYX MMAPAJUICIIbHBIX IIPAMBIX ceKymeﬁ. Pemarsn
MMPAKTUYCCKUC 3a1a41 Ha HAXOKIACHUC YIJIOB.

. Brnanets moHsATHEM reOMETPUYECKOrO MECTa TOUEK. Y METh ONpeesaTh OMCCEKTPUCY yIia U
CEpPENMHHBINA MEPNEHAUKYISAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

. @opMynHpOBaTh ONPENEIECHUS OKPYKHOCTU U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BAThCS MX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOWCTBA ITPU PELICHUH 3a1a4.

. BitageTs noHATHEM OIIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tosnb30Batbest pakTamMu 0 TOM, UTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE,
1 O TOM, YTO CEPEIUHHBIE IIEPIEHANKYJIIAPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B OAHOM TOUKE.

. BirageTs nonsTHEM KacaTelbHON K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOH O
NEPIEHANKYJIIPHOCTH KAacaTeIbHON U pajinyca, IPOBEIEHHOTO K TOYKE KACAHMUS.

] HOJ’ILSOB&TBCSI HpOCTCfIIHPIMH FGOMeTpI/IIIGCKI/IMI/I HepaBeHCTBaMI/I, IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ
CMBICII.
] HpOBOI[I/ITB OCHOBHBEBIC FeOMeTpI/I‘IeCKI/Ie HOCTpOGHI/ISI C IIOMOIIBHO HI/IpKyJ'ISI 158 J'II/IHGﬁKI/I.
8 kaacce
] PaCH03HaBaTI> OCHOBHBIC BUbI ‘IGTBIpéX}’FOJ'H)HI/IKOB, HUX 3JIEMEHTHI, I10JI30BaThCSA UX

CBOMCTBaMH IIpU pCHICHUH I'COMETPUICCKHUX 3a/1ay.

" BirageTs nonsTHEM CpeHEN JIMHUK TPEYTOJIBHUKA U TPANeIUuH, IPUMEHATh X CBOKWCTBA IIPU
pelieHnu reoMeTpudeckux 3anad. [lonszoBarbcs reopemoit daneca i peleHus NpakKTHYECKUX
3a/1a4.

] HpI/IMCHHTB MMPpU3HAKH HOI[O6I/I}I TPECYTrOJIbHUKOB B PCIICHUU I'COMCTPUICCKUX 3a1a.

. [Tonb3oBatbes Teopemoii [Tudaropa ns pemieHNss reOMETPUUECKUX U MTPAKTUUECKUX 3ajay.
CrpouTh MaTEMaTHUUYECKYIO MOJIEb B IPAKTUYECKUX 3a/la4aX, CAMOCTOSITENILHO JIENATh YEPTEXK U Ha-
XOJIUTh COOTBETCTBYIOLINE JUIMHBI.

] BJIE[,Z[CTB MOHATUAMU CUHYCA, KOCUHYCA U TaHI'CHCA OCTPOr'o yrijia NpsAMOYTOJIbHOT'O
TPEYroJIbHUKA. ITons30BaThECSA dTUMU HOHITUSIMHA JJI pCIICHUA MMPAKTUYCCKUX 3aaaY.



. Boruncnsate (pa3audHbIME crioco0aMu) IJIOMAAb TPEYTrOJbHUKA U TUIOIIA U MHOTOYTOJIBHBIX
¢buryp (monp3ysich, rue HeoOX0IUMO, KATbKYIATOPOoM). [IpUMEHATH OJTy4YeHHbBIE YMEHUS B MpaK-
TUYECKHX 3a/1a4ax.

. Bragets moHATHUAMM BOMCAHHOTO M IIEHTPAIBLHOTO yIia, UCIIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJIy XopAaMmu (CEKyIIUMHU) U YIIie MEXy KacaTeJIbHOU U XOPI0H IpU peleHun
FeOMETPUUECKUX 3aJ1au.

. Brnagets moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OTUCAHHOTO
YeThIPEXYTOJIbHUKA MPHU PEIICHUU 3a]1a4.

. [IpuMeHsTH MOoTy4YeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MaTeMaTUYeCKUE MO IJis 3a/1a4
peasibHOM JKU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIUMCICHHS C IPUMEHEHUEM MO1I00UsI U TpU-
FOHOMETpHUH (TI0JIB3YACh, TJI€ HEOOX0AUMO, KaJTbKYISTOPOM).

9 kjacc
. Hcnonbs30BaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB JJIsi HAXOXKICHUS Pa3IMYHbIX
3JIEMEHTOB MPSIMOYTOJILHOTO TPEYTOJIbHHUKA.
. [Tonb3oBatbes popmynamu NPUBEACHHS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM JJIS

HaxXO0XICHUA COOTHONIICHUM MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU.

L] Hcnonb3oBath TEOPEMbI CHHYCOB U KOCUHYCOB U HAXOXKACHHUA PA3JIMYHBIX 3JICMCHTOB
TPEYroJIbHUKa («pemeHne TpCYFOJIBHI/IKOB»), INPUMCHATDH UX IIPHU PCIICHUH I'COMCTPUYICCKUX 3a1aa4.

. Brnaners nonstusaMu npeo6pa3oBaHus 1010011, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilosnb30BaThCst cBOMCTBaMU MOA0OUS IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIISTh JJIMHBI M Ha-
XOJMTH YIIIbl Y TOA0OHBIX Guryp. [IpuMeHsaTs CBOMCTBA MOI00MS B MPAKTUYECKUX 3a/1a4ax. Y METh
IPUBOIUTH PUMEPHI NOJOOHBIX (PUT'YP B OKPY’KAIOLIEM MUpE.

L] ITons30BaThCA TECOpECMaMHU O IMPOU3BCACHUHN OTPE3KOB XOPd, O IPOU3BECACHNHN OTPC3KOB
CCKYIIUX, O KBaApaTe KacaTeJbHOMH.

" [Tonb30BaTbcs BEKTOpaMu, MOHUMATh UX T€OMETPUUECKUM U (PHU3UUECKHUI CMBICI, TPUMEHSTh
UX B PEIICHUU T€OMETPUYECKUX U (PrU3HUECKUX 3a/1a4. [I[puMeHsITh CKalsipHOe MPOU3BEACHNE BEK-
TOPOB ISl HAXOXKAEHUS JUIMH U YIIIOB.

L] ITons30BaThCA MCTOAOM KOOpAMWHAT Ha INIOCKOCTH, MIPUMEHATH €0 B PCIICHUN
TCOMECTPHUICCKUX U IPAKTUYICCKUX 3a/1a4.

L] BJ'IaIleTI) IOHATUAMU ITPABUIIBHOTI'O MHOT'OYT'OJIbHUKA, JJIMHBI OKPYXHOCTH, JJIMHBI AYT'HU
OKPY’KHOCTHU U pa,HI/IaHHOﬁ MCPBI yIJia, YMCTb BBIUYUCIIATH IUIOMIAAb KpYyra U €Tro yacTeu. HpI/IMeHHTB
MOJIYYCHHBIC YMCHHUS B IIPAKTHYCCKHUX 3a/javax.

. HaxoauTs ocu (MM HEHTPBI) CUMMETPHUH (PUTYDP, TIPUMEHSTH JBH)KEHUS TNIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

. IIpMeHSTh MOTY4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJENN IS 3a/1a4
peaIbHOM >KU3HH U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 000U U TPH-
TOHOMETpUYeCKUX (PyHKINH (TOIB3YSICh, IJIe HEOOX0AUMO, KAJIbKYISTOPOM).

«BepOﬂTHOCTL U CTATUCTUKA»

7 KJ1ace



. YuraTh nH(pOpMAILNIO, IPEACTABICHHYIO B TAOIMIIAX, HAa AUarpaMMax; IpeACTaBIATh JaHHbIE B
BUI€ TaOJIHII, CTPOUTH AUArpaMMBbI (CTOJIOMKOBBIE (CTOIOUYATHIE) M KPYTOBBIE) 110 MACCHUBAM 3HAYCHUH.

. OnwuchIBaTh U HHTEPIPETUPOBATH PEATbHBIC YNCIIOBBIC TaHHBIC, TPEIICTABICHHBIE B TAOIUIAX,
Ha JUarpaMmax, rpadukax.

L] Hcnons3oBaTh JJIs1 OITMCaHUA JaHHBIX CTATUCTHYCCKHUE XapaAKTCPUCTHUKU: CPECAHES
apnq)MeTqucxoe, MEHaHa, HauOOJIbIlIee ¥ HAUMEHbIIICE 3Ha4YCHUA, pa3Max.

L] HNmeTh npeacTaBJICHUC O CHy‘IﬂﬁHOﬁ HN3MCHYMUBOCTU Ha IpUMEpax 1LCH, (1)I/ISI/I‘ICCKI/IX BCJIMYMH,
AHTPOINOMCTPHYCCKUX NAHHBIX; UMCTh NPCACTABJICHUC O CTaTUCTUYCCKOM YCTOI\/JI‘-H/IBOCTI/I.

8 kiaacce

. W3Bnekats U mpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BHJIE€ TAOMIUII, 1Uarpamm,
rpaduKoB; MPEACTABIATH JAHHBIE B BUE TAOJIUL, 1UarpaMM, rpaduKoB.

. OnuceiBaTh JaHHbBIE C TIOMOIIBI0 CTATUCTUYECKUX MOKa3aTeNeil: CpeHIX 3HaYeHU U Mep
pacceuBanus (pa3mMax, JUCIIEPCHUS U CTaHIAPTHOE OTKIOHEHUE).

. HaxoauTh 4acTOThI YHUCIOBBIX 3HAYEHUI U YaCTOThI COOBITHIA, B TOM YHUCIIE TIO PE3yJIbTaTaMm
WU3MEPCHHUI U HAaOJII0ICHUH.

L] Haxonuts BCPOATHOCTHU CHy‘IﬂﬁHHX COOBITHH B OIIbITax, 3Hasd BEPOATHOCTH SJICMCHTAPHBIX
CO6I>ITHI>1, B TOM YHCJIC B OIIbITaX C PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU COOBITHUSIMU.

L] Hcnonb3oBath Fpa(I)I/I‘ICCKI/Ie MOJCIIN: ACPEBO cnyqaﬁHoro OKCIICPHUMCHTA, JHarpaMMbI Bﬁnepa,
YUCJIOBAA IIpsAMad.

L] OHepI/IpOBaTB MNOHATHUAMUA: MHOXKCCTBO, IIOAMHOXXCCTBO, BBIIIOJHATL OIICpAlN HA
MHOXCCTBaMU: O6L€,Z[HHCHI/IC, MNEPECCUCHUC; IICPCUUCIIATD 3JICMCHTBI MHOKCCTB,; IPUMCHATDH CBOMCTBA
MHOXCECTB.

. Hcnonb30Bathk rpaguueckoe NpeAcTaBIeHNe MHOXKECTB U CBA3EH MEX/y HUMU JUISl OIIMCAHUS
IIPOLIECCOB U SIBJIEHUI, B TOM YHMCIIE TP PELICHUH 3a]a4 U3 IPYTUX y4EOHbIX MPEAMETOB U KYpPCOB.

9 kjaacc

" N3Bnekaty u npeoOpa3oBbIBaTh HHPOPMAIIHIO, PECTABICHHYIO B PA3JIMYHBIX HCTOYHHUKAX B
BUJIE TaOJHII, JUarpamMm, rpaduKoB; MPEACTABIATH JAHHBIE B BIIE TaOMUII, AUarpaMM, TpaduKoB.

L] Pemrats 3aaa4u OpraHN30BaHHbIM H€p€60pOM BAapHWaHTOB, a TAKXKE C UCITOJIb30BAHUCM
KOM6I/IHaT0pHI:>IX IpaBHUII 1 METOAOB.

L] Hcmons30BaTh onucaTelIbHBIE XapPaKTCPUCTHUKHU JIs1 MAaCCHUBOB YHCJIOBBIX JAaHHBIX, B TOM YUCJIC
CpCAHUC 3HAYCHHUA U MCPBI PACCCHBAHUA.

n Haxoauth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHUS, B TOM YHCIIE TIOJIb3YSICh PEe3yJbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOTIOACHUIA.

. Haxoauth BEpOATHOCTH CITy4ailHBIX COOBITHH B M3YYEHHBIX OMBITaX, B TOM YHCIIE B OTBITAX C
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSMU, B CEPUSAX MCIBITAHUH IO IEPBOTO yCIeXa, B CEPUIX
ucnblTanui beprysm.

L] HmeTth MMpEaACTAaBJICHHUEC O CJ'Iy‘-Iﬁ.fIHOfI BCJIMYHHC U O pacCIIipCaACIICHUN BCpOHTHOCTCfI.

HNmeTh npeacTaBiaeHUE 0 3aKOHE OOJBIITNX YHUCEN KaK O TPOSIBICHUH 3aKOHOMEPHOCTH B CIIy9aitHOM
W3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIIINX YHCEI B IPUPOJIC U OOIIECTBE.

COJEPKXAHHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)



5 kjaacce
Hamypanvuosie yucna u Hyp

HatypanbsHoe uucino. Psan narypaneubix yucen. Yucno 0. M300pakeHre HaTypalbHbBIX YACEN TOUYKAMH
Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOH.

[To3unmonHas cucrema cuucieHus. Pumckas Hymepanus Kak IpuMep HENO3UIIMOHHON CUCTEMBI
cuuciaeHus. [lecaTuuHas cuctemMa CUUCIICHUS.

CpaBHEHHE HaTypaJIbHBIX YKCEll, CPABHEHUE HATYpaAIbHBIX yucel ¢ HylaéM. CriocoObl cpaBHEHUSI.
OxpyrieHue HaTypaJbHbIX YUCEIL.

CnoxkeHue HaTypalbHBIX YHCEI; CBOMCTBO HYJIS IPU CIIOKEHUU. BriunTanue kak jeiicTBrue, oOpaTHOE
CIIOKEHHIO. Y MHOKEHHE HAaTypaJIbHBIX YHMCEIl; CBOMCTBA HYJIA U €AMHUIIBI P YMHOXKEHUU. JleneHue
KaK JeicTBUE, 0OpaTHOE YMHOKECHHIO. KOMITOHEHTHI IeCTBUH, CBSA3h Mek 1y HUMU. [IpoBepka
pe3ynbrara apuMeTHdecKoro neicTBus. [lepeMecTuTelbHOE B COUeTaTeIbHOE CBOKWCTBA (3aKOHBI)
CIIOKEHHSI U YMHOXKEHHSI, pacpeielInTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnons3oBanne OykB 17151 0003HAYEHHSI HEM3BECTHOI'O KOMIIOHEHTA M 3aITUCH CBOMCTB
apupMETUUECKHUX JICHCTBUM.

Jenutenu u KpaTHBIE YKCIIa, pa3ioKeHne Ha MHOXuTeNH. [IpocTeie u cocTaBHbIie uncna. [Ipu3naku
JenuMocTH Ha 2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM.

Crerens ¢ HaTypaJlbHBIM ITOKAa3aTCJICM. 3ammck 4ncia B BUJC CYMMBLI pa3psaaAHbIX ClIaraCMbIX.

UucnoBoe BbipakeHre. BriuncieHne 3HaYeHU YMCIOBBIX BIPAKEHUM; TOPSIIOK BBITTOJIHEHUS
nerctBuid. MIcnosib30BaHUE IPU BBIYMCIIEHUSIX IEPEMECTUTEIBHOTO U COUYETATENIBHOTO CBOMCTB
(3aKOHOB) CJIOKEHHSI U1 YMHOXKEHHUS, PACIPEIEIUTEIHHOTO CBOICTBA YMHOKEHUSI.

/lpoou

[IpencraBienue o 1pobu Kak crocode 3amucu yactu BenuurHbl. OObIKHOBEHHBIE 1po0u. [IpaBusbHbIE
U HenpaBuibHbIE Apodu. CMemaHHas 1po0b; IpeICTaBIeHNEe CMEIIaHHOM 1po0u B BUE HElpa-
BUJILHOM JAPOOU U BBIJICJICHUE 1EJIOM YaCTH YKCIia U3 HEeMPaBUIbHOU Apoou. M3o0paxenue apobdeit
TOYKaMH Ha 4rcioBod mpsiMoi. OcHOBHOE cBoiicTBO Apobu. Cokpamienue npodeit. [Ipusenenue
JIpoOu K HOBOMY 3HaMeHarento. CpaBHeHUE ApoOeil.

CrnoxeHue U BblYUTaHUE ApoOeil. YMHOXKeHUe U JeneHne qpo0eit; B3auMHO-00paTHBIE IpOOH.
HaxoxxaeHue 4acTy 1e10ro 1 LEeNoro 1o ero 4acTH.

Hecsatuunas 3anuck Apobei. [IpencraBnenue aecaTuyHOM Jpodu B BHIe OOBIKHOBEHHOM.
N306paxkenue necATUYHBIX IpoOei TOUKaMU Ha YUCIIOBOM npsiMoil. CpaBHEHUE NECATUYHBIX IpOOEi.

ApudmeTndeckue IeCTBUS ¢ JECATHUHBIME Ipo0sMu. OKpyTiieHne AeCATUYHBIX IpOOeii.
Pewienue mexcmoeuix 3a0au

Pemenne TekcToBbIX 3a/1a4 apupmMeTHUEeCKUM criocoOoM. Perenne nornyeckux 3anay. Pemenue
3a/1a4 nepedbopoM Bcex BO3MOXKHBIX BapUaHTOB. Mcrionb3oBaHue MPpH peIIeHUH 3a1a4 TaOJIUIl U CXEM.

Pemenue 3agay, cogepxkanux 3aBUCUMOCTH, CBA3BIBAIOIINE BEIIMYUHBI: CKOPOCTh, BPEMH,
paccrosiHue; 1eHa, KOJIUYECTBO, CTOMMOCTh. EMMHUIIBI U3MEPEHHsI: MacChl, 00bEMa, IICHB;
pacCcTOsIHUS, BpEMEHU, CKOPOCTU. CBSA3b MEX1Y €AMHUIIAMU U3MEPEHUSI KAXKI0W BETUUUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH.
[IpencraBnenne naHHBIX B BUE TaOIUII, CTOJIOYATHIX TUArPaMM.

Hacnaonan zeomempusn



Harmnsiiuele npeacraBienus o GUrypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yroJ, JOMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0iI. IIpsmMoii, OCTpbIi, TylOW U pa3BEPHYTHIA YIJIBL.

JlnvHa oTpeska, MeTpUUYECKUe €AMHULIBI ITUHBL. J{JT1Ha TOMaHOH, TepUMETP MHOTOYTOJIbHUKA.
W3mepenue v ocTpoeHue yrioB ¢ IOMOLIbIO TPAHCIIOPTUPA.

Harmnsiiaele npeacraBieHus o (purypax Ha IIOCKOCTH: MHOTOYTOJIBHUK; ITPSIMOYTOJIbHUK, KBaIparT;
TPEYroJbHUK, O paBEHCTBE (QUTYD.

N3o0pakenue ¢puryp, B TOM 4ucie Ha Kietdaroit Oymare. [loctpoenue koHpurypamuii u3 gyactei
IPSMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOMW U KJIeT4aToil Oymare. Mcronp30BaHie CBOMCTB CTOPOH U
YIJIOB IPSIMOYTOJIBHUKA, KBaIparTa.

[Tnomane npsiMOyroibHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSAMOYTOJILHUKOB, B TOM YHCIIE
buryp, n300paxEHHBIX Ha KIIeT4aTo Oymare. EquHUIBI n3MepeHUs IIOIAIH.

Harnsianabie npeacraBiaeHus o MPOCTPaHCTBEHHBIX (PUrypax: IPSMOYTOJIbHBIN Mapajuienenunen, Kyo,
MHOTOrpaHHUKU. M300paskeHne npocTelinx MHOrorpaHHUKOB. Pa3BépTku Ky0Oa u nmapaiienenumneaa.
Coznanue Mojeneid MHOTOrpaHHUKOB (M3 OyMaru, MpOBOJIOKH, IIACTHIIMHA U JIP.).

O0bEM PAMOYTOJIBHOTO Napasuienenunena, kyoa. Equnuisl usmepenus o0néma.
6 kJIacc
Hamypansusie uucna

ApI/I(1)MeTI/I‘leCKI/IC JEUCTBUS C MHOTO3HAUYHBIMU HaTypaJIbHbIMU YUCIIaMH. YucnoBsie BbIPpAXXCHH,
18(0J0)291(0) ﬂeﬁCTBHﬁ, HCIIO/IL30BaHuEe CKOOOK. Mcmoabp30Banme IIPpHU BBIYUCJICHUAX IICPEMECTHUTCIIbHOT'O
M COYCTATSIBHOIO CBOMCTB CI0XKCHUS U YMHOXCHUSA, paClIpCaACINTCIbHOIO CBOMCTBaA YMHOXCHUA.
OprrJ'ICHI/Ie HaTypaJbHbIX YUCCII.

Jlenvtenu v KpaTHBIC YHCIIa; HAMOOJBITNI OOIINI ASTUTENb U HAMMEHbIIIEE 00IIee KpaTHOE.
Jenumoctb cyMMBI U ipou3BeAeHus. JleieHue ¢ OCTaTKoOM.

/lpoou

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO ApO0H, CokpalieHue 1podeil. CpaBHeHHE U
yropsounBanue Apooeii. Penrenue 3a1a4 Ha HAX0XKIEHUE YaCTH OT IIEJIOT0 U IEJI0TO TI0 €0 YacTH.
HpoGHoe uncio kak pe3yabTat aenenus. [IpeacraBieHue recITHIHON IpOOH B BUIe OOBIKHOBEHHOM
JpoOu ¥ BO3MOXKHOCTB TPE/ICTaBIECHUsI OOBIKHOBEHHOM JIpoOU B BUE JA€CATUYHOM. JlecaTHUHbIE
IpoOu M MeTprudecKas cucreMa Mep. ApudMeTniaeckre AeHCTBHS U YHCIOBBIC BRIPAKEHUS C
OOBIKHOBEHHBIMH U JICCATUYHBIMHU JPOOSMH.

OtHowuenue. /lenenne B JaHHOM OTHOIIEHUHU. Maciital, nponopuus. [IpuMenenue nponopuuii npu
pEIICHNN 3a1a4.

ITonsarue IMPOLCHTA. Bremucnenne MMPONLCHTAa OT BEJIMUWHBI U BEJIMUYWHEI 110 eé IIPOLCHTY. BI)Ipa)KCHI/Ie
IMMPOLCHTOB ACCATHYHBIMHA I[pO6$IMI/I. Pemenne 3a1a4 Ha MPOLCHTEI. BBIpa)KeHI/Ie OTHOIICHUS BEINYNH
B IIPOLICHTAx.

Ilonoycumenshvie u ompuuyamesibHble Hucia

[TonmoxurenbHBIE U OTpULIATENbHBIE Yncia. Llensle uncaa. Monyns 4ncia, reoMeTpudecKas
MHTEpIpeTanus Moays yucia. M3o0paxeHue yncen Ha KOOPAUHATHON npsiMoid. YncaoBbie
IIPOMEKYTKH.

CpaBHeHne YHUCCII. ApI/I(l)MeTI/I‘-IeCKI/Ie ,71617ICTBH$I C MOJIOKUTECIIBHBIMHA U OTPHUIATCIbHBIMHA YU CJIAMHU.

[TpsimoyronbHast cucTeMa KOOpAWHAT Ha M1ockocT. KoopAMHATHI TOUKHM Ha MJIOCKOCTH, adciucca u
opauHara. [Toctpoenue Touek U GuUryp Ha KOOPAMHATHOM MIIOCKOCTH.



ByKKEHHble GbIPAIICECHUA

[Ipumenenue OyKB /TSI 3aITUCH MAaTEMAaTHUYECKUX BBIpAKCHUH U TipeioskeHnii. CBOCTBa
apudMeTHIECKNX NeHCTBUNA. ByKBEeHHBIC BBIpAKEHUS U YUCIIOBBIC TTOJICTAHOBKU. byKBeHHBIC
pPaBEHCTBA, HAXOXKJICHUE HEU3BECTHOT'O KOMITOHEHTa. DopMyItbl; (hOpMyIIBI IEpUMETpPA U TUIOIIA TN
IpsIMOYTOJIbHUKA, KBajipaTa, 00bEMa mapauienenurneia u Kyoa.

Pewenue mexcmoegwix 3a0au

Pemenne TekcTOBBIX 3a7au apudmeTnyeckuM criocodboM. Perenne noruueckux 3agad. Pemenue
3a1a4 nepedopoM BCeX BOSMOXKHBIX BapUAHTOB.

Pemienue 3amad, cogepxaniux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIUYUHBI: CKOPOCTb, BPEMS,
paccTosiHue; 1ieHa, KOJTMYeCTBO, CTOMMOCTD; TPOU3BOUTEIILHOCTD, BpeMs, 00bEM paboThl. ENUHUIIET
M3MEPEHUSI: MAaCChl, CTOUMOCTHU;, PACCTOSIHUA, BpEMEHHU, CKOPOCTU. CBSI3b MEXY €IUHUIIAMU
M3MEPEHUSI KaK/I0M BEJIMUUHBI.

Pemrenne 3a1a4, CBA3aHHBIX C OTHOIICHUEM, IIPOIIOPIHUOHAIIBHOCTEIO BEJIMYUH, IIPOLCHTAMU; PCIICHUC
OCHOBHBIX 3aJ1a4 Ha ,Z[pO6I/I W IIPOLCHTEI.

Onenka u npuUKHUIKa, OKPYIJIEHUE pPe3yibTara.
CocraBrneHne OYKBEHHbBIX BbIPAKEHUH 10 YCIOBUIO 3a/]auu.

[IpencraBieHne faHHBIX ¢ TOMOIIBIO TAOIUL ¥ quarpaMM. Ctonbyarble JUarpaMMbl: YTEHUE U
IIOCTpOeHUE. UTeHNnEe KpYTrOBbIX IHArpaMM.

Haznaonan ceomempus

Harnsagneie MMpeACTaBJICHUA O (I)I/Il"yan Ha INIOCKOCTHU: TOYKaA, IIpsAMasd, OTPE30K, JIyd, yroj, JJoMaHasd,
MHOTI'OYT'OJIbHHK, ‘ICTBIpéXYI‘OHBHI/IK, TPEYIr'OJIbHUK, OKPY’KHOCTB, KPYT.

B3aumMHoe pacronioskeHue AByX NMpsIMbIX Ha MJIOCKOCTH, apajljiesIbHble IPSMBbIE, IIEPIEHIUKYIISIPHbIC
npsMele. MI3mepenue paccTossHUN: MeXAy IByMsl TOUKaMU, OT TOYKH J0 NPSAMOMN; AJIMHA MapuIpyTa Ha
KBaJPaTHOM CETKE.

H3mepeHne U MOCTPOCHKE YIJIOB ¢ IIOMOLIBIO TPAHCIIOPTUPA. BUABI TPEYTOJIBHUKOB: OCTPOYTOJIBHBIN,
IPSIMOYTOJIBHBIH, TYIOYTOJIbHBIN; paBHOOEAPEHHBIN, paBHOCTOPOHHUN. YeThIPEX YT OJIbHUK, TPUMEPHI
YEeTBIPEXYTOJIBHUKOB. [IpAMOYTroJIbHUK, KBaJApaT: UCIIOIb30BAHUE CBOWCTB CTOPOH, YTJIOB,
nuaroHane. M3o0paxeHne reoMeTpuyeckux GUryp Ha HEJIMHOBAHHOM Oymare ¢ HCIOJIb30BaHUEM
LHUPKYJIS, TMHEHKH, yroJbHUKa, TpaHcnopTupa. [loctpoenns Ha kietuaToil Oymare.

[Tepumerp mHOrOyronbHuKa. I[loHsaTHE 0N GUTYPBI; €TUHULBI U3MEPEHUSI TIT0IIA M.
[Ipubnuxénnoe uzmepeHue mwiomanu Guryp, B TOM 4Yucie Ha KBaapaTtHoil ceTke. [Ipubmmxkénnoe
U3MEpEHHE JUTMHBI OKPY>KHOCTH, IJIOLIAAN KpyTa.

CumMeTpus: LIeHTpaslbHasA, OCEBas U 3epKajbHasi cuMMeTpuu. [locTpoeHre cuMMETpUUHBIX (Uryp.

Harnsanele npeacraBiaeHus o MPOCTPAHCTBEHHBIX (pUrypax: napajsienenurne], Kyo, npusma,
nUpaMujia, KOHYC, HIMINHP, wap u chepa. M3o0paxeHue npocTpaHcTBeHHbIX puryp. [Ipumepst pas-
BEPTOK MHOTOT'PAaHHUKOB, IMJIMHAPA U KoHyca. Co3/1aHre MoJieei MPOCTPaHCTBEHHbIX Guryp (13
Oymaru, pOBOJIOKH, IJIACTUIIMHA U JP.).

[TonsiTne 06bEéMa; eMMHUIIBI U3MEepeHUs 00bEMa. OOBEM NMPSAMOYTOIHLHOTO NapaJlIeIenuneaa, Kyoa.

Auredpa

7 kJaacc



Yucna u eviyucienus
PanmonanbHbie yncia

JlpoOu OOBIKHOBEHHBIC M JIECATHYHBIC, MEPEeXo] OT OJHOW (opMbl 3ammcu Ipobel K Ipyroi.
[loHsiTHE paIMOHATIBHOTO YHCIA, 3alMCh, CPABHEHHE, YIOPAIOYMBAHHE PALMOHAIBHBIX YHCEI.
Apudmernueckue IeHCTBHS C pallMOHATBHBIMU YHCIaMH. Pemienue 3aqad u3 peaqbHON MPaKTHUKU Ha
4acTH, Ha ApoOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: OIpEJesieHHe, MpeoOpa3oBaHNEe BHIPAKCHUH Ha OCHOBE
OIIpeJIeTICHNUSI.

[IpoueHTHI, 3aNKCh TPOLIEHTOB B BUE APOOH U APOOH B BUJIE MPOLIEHTOB. Tp1 OCHOBHBIE 3a/1a4U HA
IPOIICHTHI, PELICHUE 33/1a4 U3 PEaTbHON MPAKTHKH.

[IpumeHeHne MPU3HAKOB JICIMMOCTH, Pa3JIOKCHHE Ha MHOKUTEIIH HAaTypaJIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi B 0OpaTHasi MPOIOPLHUOHATIBHOCTH.

Anzebpauueckue eviparxcenus

[IepeMeHHBIE, 4YUCIOBOE 3HAYEHUE BBIPAXKEHUA C IepeMeHHOM. [IpencraBieHue 3aBUCHUMOCTH
MEXy BeJIMYMHAMU B BUJIe GopMyIibl. Beraucienus no popmynam.

[Ipeobpa3oBanne OYKBEHHBIX BBIPAXEHHUI, TOXKIECTBEHHO pAaBHbIE BBIPAXEHUS, IpaBUIIa
npeoOpa3oBaHUsl CyMM U HPOM3BEACHUM, MpaBUiIa PACKpbhITUS CKOOOK W IPHUBEICHUS I0J00HBIX
CllaraeMbIXx.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl u MHorouieHsl. CreneHb MHorowieHa. CrokeHue, BbIUUTAHUE, YMHOXEHHE
MHOTr04JI€HOB. POpMyJIbl COKPAIEHHOTO YMHOKEHMSI: KBaJpaT CyMMbI U KBaJapar pazHocTH. Popmyna
pa3HOCTH KBaApaToB. Pa3iiojkeHne MHOTOUJIEHOB HA MHOKUTEIIH.

Ypasnenusn

VYpaBHEeHUe, KOpPEHb YpaBHEHHUsS, MpaBUia NpeoOpa3oBaHUs ypaBHEHHs, PaBHOCHUIBHOCTb
YpaBHEHUU.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEW JIMHEHMHOIO YpaBHEHUS, pELICHUE
JUHENHBIX ypaBHeHMI. CocTaBieHUE ypaBHEHUH IO YCJIOBHIO 3ajaud. PelieHue TEKCTOBBIX 3a7ad ¢
MTOMOUIBIO YPABHEHU.

JluHeliHOe ypaBHEHHE C JBYMs IEpEMEHHBIMH U ero rpadguk. Cucrema IByX JUHEWHBIX ypaBHEHUN
C IByMs NepeMeHHbIMU. PemeHue cuctem ypaBHEHHH criocoOoM mojacTtaHoBKU. [Ipumeps! pemienus
TEKCTOBBIX 3aJ]a4 C TIOMOILBIO CUCTEM ypaBHEHUM.

Koopounamut u epagpuxu. @ynkyuu

Koopaunata Toukum Ha npsmoin. UucioBble NpomMexyTKH. PaccTosHue Mexay IBYMsl TOYKaMHU
KOOPJIMHATHOU IIPSIMOM.

[IpsimoyromnbHas cucrema koopauHar, ocu OX u Oy. Abcuucca v opAMHATa TOUYKU Ha KOOPJMHATHON
iockocty. [Ipumeps! rpadukos, 3a1aHHbIX popMynamu. UTteHne rpaduKoB peabHbIX 3aBUCUMOCTEH.

[onarue dynkumuu. I'paduk ynxmun. CpoiictBa (yHkimil. Jluneinas ¢ynxuus, e€ rpaduxk.
I'paduyeckoe perieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPAaBHEHHI.

8ki1ace

Yucna u eviuucnenun

KBanpathsiii kopenb u3 uncia. [lonstue 06 uppanuoHaibHOM yHcie. JlecaTnyHble TpUOIMKEHUs
UppalMoHaIbHBIX uncesl. CBOHCTBa apu(METHUECKUX KBAJpPAaTHBIX KOPHEW M HMX IMpPHUMEHEHHUE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYHUCICHUSAM. [leificTBUTENbHBIE YNCIIa.

Crenens ¢ 1enpIM IoKasareneM U e€ cBoiictsa. CTaHgapTHas 3allych YHUCIA.

Anzebpauueckue gvipasrcenusn

KBanpaTHblii TpéxuiieH; pa3iokeHre KBaIpaTHOTO TPEXUJieHa HA MHOXKUTEH.



Anrebpanueckast apo6s. OCHOBHOE CBOWMCTBO anrebpamdeckoil apobu. CrokeHue, BBIYUTAHHE,
YMHOXKEHHE, JIeJICHUE alireOpandeckux apobeil. PamoHnanbHble BRIpaXEHUS U UX TIPeoOpa3oBaHue.

Ypaenuenusn u nepagencmea

KBanpatHoe ypaBHenue, ¢opmyna KOpHEH KBaapaTHOro ypaBHeHHus. Teopema Buera. Pemenue
YpaBHEHMI, CBOISIIUXCS K JIMHEHHBIM U KBagpaTHBIM. [Ipocrelimme n1poOHO-palmoHanbHbIe ypaBHe-
HUS.

['padmyeckas uHTEpHpETAUs YPAaBHEHUN C IBYMS MIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUN
C ABYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aaredpanyeckKuM crocoooM.

YuciioBble HEpaBEHCTBA M MX CBoWcTBa. HepaBeHCTBO C OJHOM NepeMeHHON. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHeHbIE HEpAaBEHCTBA € OJIHOM nepeMeHHON. CrucTeMbl TMHEMHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.

Dyukyuu

[Monstue ¢pyakmuu. O6IACTh ONPENCIICHNUS W MHOXKECTBO 3HadeHUH (yHKIuU. CriocoObl 3agaHus
byHKUIN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkiuu mno e€ rpaduky. [Ipumepst rpadukoB (QyHKUIUH,
OTPaXKAIIIUX PeAIbHbIE IIPOLIECCHI.

@YHKIMH, ONUCHIBAIOUINE MPSIMYIO U OOpaTHYIO MPONOPIHMOHAIBHBIE 3aBUCUMOCTH, UX TI'paUKH.
OyHKIMYU Y = X, y= X, y =>/X,y =|x|. I'paduueckoe pelieHne ypaBHEHHI U CUCTEM YpaBHCHHUH.

9 kJacc

Yucna u eviuucienusn
JlelicTBUTENbHBIC YHCIA

PanmonansHble yucia, UppallMOHAIBHBIC YKCIIa, KOHCYHbIE U OCCKOHEYHBIE JECATUYHBIC JIPOOH.
MHOXECTBO JAEUCTBUTEIBHBIX YHCEI;, ICUCTBUTEIIbHBIC YMCIIa KaK OECKOHEUHBIE JIECITHYHbBIE APOOH.
B3anMHO 0/1HO3HaYHOE COOTBETCTBUE MEXIY MHOKECTBOM JIEHCTBUTEIBHBIX YUCEI U KOOPAUHATHOU
IPSIMOM.

CpaBHEHHE ICUCTBUTEIBHBIX YHCEII, apU(PMETUUECKHUE ICHCTBHS C ICHCTBUTEIHHBIMH YHCIaAMHU.
W3mepenns, mpuoImKeHs, OLEHKH

Pa3mMepsl 00bEKTOB OKPYIKAIOIIET0 MHUPA, JJIUTEITLHOCTh ITPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpubmmkéHHOE 3HaUEHWE BEIUYHMHBI, TOUHOCTh MpuOmmkeHus. Oxpyrienne yucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCICHUM.

YPtIGHeHM}l U Hepasencmea

YpaBHeHHA ¢ OJHOI [IEPEMEHHOM

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISIINXCS K IMHEWUHBIM.

KBagparnoe ypaBHenue. PemeHune ypaBHEHMH, CBOJSIIMXCA K KBagpaTHbIM. bHKBagpaTHOE
ypaBHeHue. [Ipumepbl pernieHuss ypaBHEHMM TpETbeH M YETBEPTOM CTENEHEH pa3JIOKEHUEM Ha
MHOHUTEIH.

Pemenue npoOGHO-paliiOHaNIbHBIX YPaBHEHUH.

Perrenne TeKCTOBBIX 3a/a4 alreOpanyeckuM METOOM.

CucTeMbl ypaBHEHUH

VYpaBHeHUe ¢ IByMs IEpEMEHHBIMU U €ro rpaduk. Pemienne cucteM ABYX JUHEHHBIX ypaBHEHUH ¢
JIBYMs IIEPEMEHHBIMU. PernieHue cucrteM ABYyX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpOH crerneHu. I'paduueckas HHTEpIIPETALMs CUCTEMbI YPaBHEHHH ¢ IByMsI I€pEeMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CIIocOOOM.

Hepasencrsa
YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. Pelenne cucreM JTMHENHBIX HEPABEHCTB C



onHOU mepemeHHoil. KBanparHele HepaBeHCTBaA. ['paduueckas MHTEpIIpETallusl HEPABEHCTB U CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

Dynkyuu

KBanparuunas ¢pyHkims, e€ rpaduk u cBoiictsa. [Tlapabosa, KOOpAWHATHI BEPUIHHbI TapadoIIbl, OCh
CHMMETPHH TapaboJIbl.

I'paduxn dyrxmmit: y = kx, y = kx + b, y =—, y =x%, y = yjX, y = | x | u ux cpoiicrsa.

Yucnoewvle nociedosamenbHocmu

OrmpeneneHne U COCOOBI 3aTaHUS YUCIIOBBIX ITOCIEIOBATEIFHOCTEH

[ToHsATHE YNCIOBOM MOCIEA0BATENBHOCTH. 3a/1aHUE M10CIEA0BATEIbHOCTH PEKYPPEHTHON hopMynoi
1 GpopmyIioii N-eo dieHa.
Apugmernyeckas 1 reoMeTprueckas Iporpeccuu

Apudmerndeckass u reomerpuueckas nporpeccud. Popmysbl N-ro wieHa apu(pMeTH4ecKoll u
TFE€OMETPUUYECKOMN MPOTPECCUI, CYyMMBI IIEPBBIX N YJICHOB.

N3o0paxkenue diIeHOB apu(PMETHUYECKOM ¥ TEOMETPHUYECKOW TMPOTPEecCHil TOYKamMH Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN U HKCIIOHEHIIMAIBHBIA pocT. CII0KHBIE IIPOLEHTBHI.

I'eomeTpus
7 kaacc

Hauanbneie nouarus reomerpun. Touka, psiMast, OTPE30K, dy4. YToa. Buael yriios. Beprukanbaeie
U CMEeXHbIe yribl. buccekrpuca yrina. Jlomanas, MHOroyroiapHuk. llapamiesnbHOCTs M IeprIeHIU-
KYJISIPHOCTb IIPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cuMMeTpuu. Ilpumepsl cuMMeTpuu B
OKpPY’KaloIlleM MHUpE.

OCHOBHBIE MMOCTPOCHUS € IOMOLIBIO NUPKYIIS U JIMHEUKU.

Tpeyronbauk. Beicota, Menuana, buccekTpuca, X cBoicTBa. PaBHOOEpEHHBIN U paBHOCTOPOHHUI
TpeyroiabHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa U MpU3HAKU paBHOOEIPEHHOT0 TpeyrojabHuKa. [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M MpU3HAKU MNapayieNbHbIX NpsAMbIX. CyMMa YIJIOB TpeyrojbHUKAa. BHemHue yrisl
TPEYTOJIbHUKA.

[IpsimoyromnbHbIi TpeyronbHUK. CBONCTBO MeIMaHbl IPSIMOYTOJIBHOIO TPEYroJdbHHUKA, POBEAEHHON
K Tunorenyse. [IpusHaku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpSAMOYTrONbHBIA TPEYTOJIBHUK
¢ yriiom B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa o
OosbIIeM yrie U 0oJbIIel cTOpoHe TpeyroabHuKa. [leprnenauKkynsp u HakJIOHHasL.

I'eomeTrpuueckoe mecTo TO4YeKk. buccekTpuca yria U cepelMHHBIN NEPIEHIUKYISAP K OTPE3KY Kak
TEOMETPUUECKHUE MECTA TOYEK.

OKpyXHOCTh M KPYT, XOpJla U JUaMETp, UX CBOMCTBA. B3amMHOE pacIoiOKEHHE OKPYKHOCTH U
npsmoil. KacarenbHast u cekymas K OKpyXHOCTH. OKpyXHOCTb, BIMCaHHasi B yroyl. BnucanHas u
ONMCaHHasl OKPY>KHOCTHU TPEYTrOJbHHUKA.

8 kiaacc



UYerslpéxyronsuuku. IlapamienorpamMM, ero npu3HakM H  CBOWCTBA. YacTHBIE — ciy4dau
napaujienorpaMMoB  (TIpSIMOYTOJIBHUK, pOMO, KBaapaT), WX NpPU3HAKU M CBoHcTBa. Tpamenwus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpaMoyronbHas Tpaneuus.

lentpanbHas cuMMeTpus.

Teopema daneca u TeopemMa 0 NPONOPLUMOHAIBHBIX OTpe3kax. CpeiHHe JUMHUM TPEYroJbHUKA U
TparenuHu.

[Momobue TpeyroapbHUKOB, Kodpdumument momodbus. I[Ipu3Haku 1OMO00MS TPEYTOJBHHUKOB.
[Ipumenenne mogo0ust MPU PEIICHUH MTPAKTUYESCKUX 3a71ad.

CpoiicTBa mmoniaaeii reomerpudeckux ¢Guryp. DopMmynbl aisS  IUIOIIAAM  TPEYTOJIbHUKA,
napasuienorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOA00HBIX Quryp.

Beruucnenue miomazei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.
Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHun npaKTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaH['€HC OCTPOrO yIja HpsAMOYIOJbHOIO TPEyrosibHuUKa. TpuUroHomeTpuueckue
dbyukun yrinos B 30°, 45° u 60°.

BrnucanHble ¥ LHEHTPAIBHBIE YIUIBI, YTOJI MEXAY KAcaTeJIbHOM U XOPAOW. YTIUIBI MEXIY XOpJaMH H
CEKyIUMMHU. BrucaHHble M ONUCaHHBIE YETBIPEXYTOJIBHUKH. B3anMHOE pacnosiokeHHue JByX
okpyxHoctell. Kacanue okpyxHocteil. O0miue KacaTeiabHbIe K IBYM OKPY>KHOCTSIM.

9 kJacc

Cunyc, xocunyc, tanreHc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@DopMyIibl TPUBEICHHUSL.

Pemenue TpeyronsuukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. PellleHne mpakTHYecKuX 3a1a4
C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [lomobue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NPOU3BCACHNUU OTPE3KOB XOpJ, TCOPEMBI O IMPOU3BEACHUN OTPE3KOB CCKYIIUX, TCOPEMaA
0 KBaJpare KacaTelIbHOM.

BexTop, nnuHa (MOAyib) BEKTOpa, COHAIPaBJICHHbIE BEKTOPbI, MPOTHBOIOIOXKHO HaIlpaBJIEHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAaLlMM HaJ BEKTOpaMHU. PasimoxeHue
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE NMPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS ITIUH U YTJIOB.

I[eKapTOBBI KOOpAUHATBhl Ha TIIJIIOCKOCTH. ypaBHeHI/IH HpﬂMOfI U OKPYXKXHOCTH B KOOpAHWHATAX,
MEepeCCUYCHUC Opr}KHOCTCI‘/’I U NIPSAMBIX. Meton KOOpAUHAT U €ro NpuMCHCHUC.

[IpaBuibHBIE MHOTOYroJbHUKH. JlnuHA OKpyXHOCTH. ['pamycHass W paauaHHas Mepa yria,
BBIYMCIICHHE UIMH YT OKpYyKHOCTel. [lnomanp kpyra, cekropa, CErMeHTa.

JIBuKeHHsI TUIOCKOCTH W BHYTPEHHUE CHUMMETpuu (GUryp (SJIeMEeHTapHbIC MPEICTABICHHS).
[TapannensHbIi nepenoc. [ToBopoT.

((BCpOSlTHOCTI) U CTATUCTUKA»

Txiace



[IpencraBieHne naHHBIX B BUJE TAOJIULI, AUAarpaMm, rpauKoB. 3anoIHEeHUe TabIul, YTEHUE U
HOCTPOCHHE AUArpaMM (CTOIOMKOBBIX (CTOI0YATHIX) U KPYTOBBIX). UTEeHHE TpaguKOB peaabHBIX MPO-
neccoB. M3Bnedyenne nHdGopManuu U3 quarpaMm U TabJIull, UCIIOIb30BaHUE U UHTEpIpeTalus
JTAHHBIX.

OmnmncarenbHas CTaTHCTHKA: CpE€aHEC apI/I(bMCTI/I‘IeCKOC, MCJraHa, padMax, HauOoJIbIIEee U HANMEHbIIISE
3HA4YCHUA Ha6opa YHCJIIOBBIX JaHHBIX. HpI/IMepBI Cﬂyan;'IHOI;'I U3MCHYHNBOCTH.

CiyqaifHbIN SKCTIEPUMEHT (OTBIT) U CiTy4aitHoe coObiTHe. BeposTtHOCTh 1 yacToTa. Poib
MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MpUpoe U B oOuiecTBe. MoHeTa u
UTpaJIbHASI KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmuna, pedpo. Crenens BepuHbl. Yucno pédep n cyMMapHasi CTEIICHb BEpILIUH.
[IpencraBnenue o cBs3Hoctu rpada. Lenu un muxiel. [Tyt B rpadax. O6xon rpada (3iiaepoB myTs).
Pemenne 3aad ¢ momouisbio rpagos.

8kiaace

MHO}KGCTBO, DJICMCHT MHOKECTBA, ITOJMHOXCCTBO. Onepaunn Haa MHO>KECTBaMU: O6’B€,Z[I/IHCHI/IG,
nepececycHuc. CsolicTBa onepaunﬁ Haa MHOXCECTBAMU: IIEPEMCCTHUTCIIBHOC, COUYCTATCILHOC, pac-
MMpCACIUTCIbHOC, BKIIFOYCHUS. Hcnonp3oBaHue Fpa(l)I/I‘ICCKOl"O IpeaAcTaBJICHUSA MHOXCECTB JIA
OIIMCAaHUsA pCaJIbHBIX ITPOLICCCOB U HBHGHHﬁ, IIpHu pCUHICHHUU 3a1a4.

I/I3MepeHHe pacCcCuBaHusd JaHHBIX. Z[I/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHUC YUCIIOBBIX Ha60p0B.
I[I/Ial"paMMa pacCCuBaHuA.

OneMeHTapHble COObITHS ci1ydaiiHoro onbiTa. Cirydaiinble coObITUS. BeposTHOCTH cOObITUHA. ONBITHI €
PaBHOBO3MOXHBIMH 3JI€MEHTapHbIMU COObITHSIMU. CitydaiiHblil BBIOOpP. CBsI3b MEXKAY MaJlOBE-
POATHBIMU M IPAKTHYECKH JOCTOBEPHBIMH COOBITHUSMU B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa 1€peBbEB: €JMHCTBEHHOCTh ITyTH, CYIIIECTBOBAaHUE BUCSYEH BEpIIMHBI, CBA3b
MEXJly YMCJIOM BepIUH U unciaoM pédep. [IpaBmino ymHokeHus. Perenne 3anau ¢ nomouibio rpagos.

[TpotuBononoXkHBIE cOOBITHA. [{narpamma Ditnepa. OObeAMHEHUE U TIepeceyeHre COOBITHII.
HecosmectHble coOpITus. DOpMyIa clI0KEeHUsI BEPOATHOCTEH. Y CiloBHas BeposATHOCTh. [IpaBuiio
ymHOxeHus. HezaBucumebie coObiTus. Perenne 3a1a4 Ha HaX0K/IEHUE BEPOSTHOCTEH C ITOMOIIBIO
JIEpeBa CIIy4alHOIr0 AKCIIEPUMEHTA, IMarpaMmm Oiiiepa.

9kaacc

[IpencraBnenue qaHHBIX B BUAE TAOIUL, AUarpaMM, TpaduKoOB, HHTEpIpETalus JaHHbIX. YTeHue u
MOCTPOEHUE TabuI], IuarpamMm, rpa@uKoB MO PeaTbHBIM JaHHBIM.

[lepecranoBku u ¢akropuan. Couetanus u yncio coueranuil. Tpeyronpuuk [lackans. Pemenue 3agau
C MCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckas BepoaTHOCTb. CilydaliHbIM BBIOOP TOUKHM U3 (GUTYPHI HA TNIOCKOCTH, U3 OTpe3Ka U U3
JyTH OKPY’KHOCTH.

Ucnbrtanue. Yenex u Heynada. Cepus UcnbITaHUN 710 iepBoro ycnexa. Cepust ucbiTanuii beprymm.
BepositHocTH cOOBITHI B cepuu UCTIbITaHUN bepHyn.

CrydaifHast BeTMYMHA U pacipeiesieHne BeposTHOCTeH. [IpuMepsl MaTeMaTHUeCKOTo OXKUAAHUS KaK
TEOPETHYECKOTO CPETHEr0 3HAYCHHS BETMUYMHBI. MaTeMaTH4YecKOe OKUIAaHNUE U JUCTIEPCHS
CIIy4aifHON BEIMYUHBI «UUCIIO YCIIEXOB B CEPUH UCTIBITaHUI bepHyImn.

[TonsiTue o 3akoHe OonbIINX yKcen. M3mepeHne BeposTHOCTEN ¢ TOMOIIbIO YacToT. Poib U 3HaUeHue
3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHMHA)

5 kiace ( 2044)

Ha3zBaHue pazaena
(TeMbI)Kypca (4ucsi0
4acoB)

OcHOBHOE coJepi:kaHue

OcHOBHBIE BH/bI AeATEJIbHOCTHOOYYAIOMIUXCS

DJIeKTPOHHBIE (HU(POBHIE
oOpa3oBaTeJibHbIE
pecypcbl)

HaTtypaJibHble uncJa.
JleiicTBUsIC
HATypaJbHbIMHYHCIAMHI
(46 q)

JlecsaTuuHas cucrema
CUHCJICHUS. Psan  nHaTypanbHBIX
uucen. HarypanbHblid
psn. UYwmcmo 0. HartypampHble duciaa Ha
KOOPAUHATHOU MpPsIMOIL. CpaBHeHUe,
OKpYTJICHHE HaTypalbHBIX
qucel.
ApudMeTnuecKkre JeHCTBUSI € HATypaJbHBIMU

ynciaaMu. CBOMCTBa HYJA
MPU  CIIOKEHUU U YMHOXXCHHUH, CBOWCTBA €IMHULIBI

npyu yMHOXXEeHUU. [lepemecTurenbsHoe "
coyeTaTeJIbHOE CBOMCTBA CJIOXKE€HHUSI WU
YMHOYEHUSI, pacrpenenuTeabHoe CBOMCTBO
[YMHO>KEHMUSI.

JlequTenn W KpaTHbIE 4YMCIA, Pa3JIOKEHHUE
qucia Ha

MHOKHWUTEJIH. Jenenue C OCTaTKOM.
[IpocTteie u cocrtaBHble uucna. IIpusnaku
neaxumoctd Ha 2, 5, 10, 3, 9.

CTerneHb ¢ HaTypaJlbHBIMIIOKA3aTEJIEM.

JucnoBblie BBIPaXXEHUS, HOPSI 0K
elicTBU.

PeiieHue TEKCTOBBIX 3aj1a4 Ha BCE
apudMeTHYECKUE ACUCTBUSI, Ha JBUKCHHC WU
MOKYNKH

UuTaTh, 3alUCHIBATH, CPaBHUBATHb HATypaJibHBIC YHCIHA;
npeajaraTh M 00Cy:X1aThb  CHOCOOBIYIIOPSIIOUYUBAHUS YHCEN.
N300paxats KOOPJUHATHYIO MpsIMylO, OTMeYaThb
UHECcia TOYKAMH Ha KOOPIWHATHOM npsiMO¥, HaXOAUTh
KOOPIWHATEI TOYKH.

HccaenoBarsb CBOMCTBA HaTypajlbHOTO psAa,
uricest O u 1 TIpH CHOKEHUN W YMHO>KCHHU.

Ucnoub30BaTh NpPaBUJIO

OKpYTJIEHUSI HAaTypaJIbHBIX YKCell. BbInoaHATH
apupmMeTuvecKne JeiicTBUSA C
HaTypaJbHbIMU YHUCJIAMU, BBIYMCJAATH 3HAUEHUSI YUCIIOBBIX
BBIP2KCHUH CO CKOOKaMH U 0€3CKOOOK.
3anuchbIBATH IIPOU3BEECHUE B BUJIE CTENICHU, YHUTATh
CTEIEHU,MCII0JIb30BaATh TEPMHHOJIOTHIO
(ocHOBaHME, IIOKa3aTelb), BBIYHCIASATH 3HAYEHUS CTCIICHEH.
BbINOJHATH NPUKUAKY M OLEHKY3HAUYCHUH YHCIIOBBIX
BBIpa)KEHUH, IpeaaaraTb U NPpUMeHITh
NMPUEMBINIPO BEPKH BBIYHCICHUI.

Mcnmoab30BaTh NPH  BBIYHCIEGHHSX IIEPEMECTUTEIBHOE H
coueTaTesIbHOE CBOMCTBa CJIOKEHHUS u YMHOXEHHS,
pacrpeenuTeabHOe CBOMCTBO YMHOKEHUS;
cbopMynupoBaTh U NPUMEHATH NPaBUJIa

rnpeoOpa3oBaHUs YHUCIIOBBIX BBIPAYKCHUH Ha
OCHOBE CBOWCTB

apu(MEeTHYCCKUX JTCHCTBHUH.

HMccienoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, BbIABUIaThb M
000CHOBBIBATH THIIOTE3bI, ¢opmyaupoBaTs
00001IeHHsI M BBIBOABI IO pe3yJibTaTaM IIPOBEICHHOI'O
HCCIIE€I0BaHUs. DopMyJIHPOBATH omnpeaeJIeHUus

ITeTUTeNsT U KPaTHOTO, HA3BIBATH JCIIUTCIN W KPaTHBIC YHCIIA;
PAacCmo3HaBaTh IIPOCTHIC U COCTABHbBIC YKCIa; (POPMYJTHPOBATH
M NpPUMEHSTHh NpPU3HAKH nenrumoctd Ha 2, 3, 5, 9, 10;
MPUMEHATh AJTOPUTM pa3JIOKCHUS YHCIAa Ha MPOCTHIC
MHOKUTENIN, HAXOAUTHh OCTATKA OT JEJEHWS W HEMNOJIHOE
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gaCTHOC.

Pacno3HaBaTh WCTHHHBIC W JIOKHBIC BBICKA3bIBAHMS o
HATypPaJIbHBIX qHCIIax, NPUBOJUTH NpHUMepbI i
KOHTPIPUMEPHL, CTPOUTHBBICKA3BIBAHUS "
OTPHUIIAHUSBBICKA3BIBAHMI O  CBOHCTBax HaTypaJbHBIX
qHCel.

KoncrpyupoBars MaTeMaTHyecKHe MNpPeIJIOKEHHSA C TIOMOIIBIO
CBSI30K «H»,

U, «ECIIH..., TO...».

Pemarb TEKCTOBBIE  3aJla4n
apu(dMETHYCCKUM CIIOCOOOM, HCMOJIB30BATh 3aBHCHMOCTH
MEXIy BeIWYHMHAMU (CKOPOCTH, BpeMs, pPacCTOsSHHUE, IIeHA,

KOJIMYECTBO, CTOUMOCTH  H ap.): AHAJIU3MPOBATH
MOCMBICIMBATH TEKCT 3aj7a4u,
nepedopMyJHpPOBATH yCIIOBHE, H3BJIEKATH

HEOOXOAMMBIE JAaHHBIC, YCTAHABJIMBATE 3aBHCHMOCTH MEXIY

BEJINYMHAMU, CTPOUTh JIOTHYECKYIO LIETIOYKY PacCy KICHUH.

MojaeJupoBaTh XOJ pPEIICHHsS 33Jadd C MOMOINBIO PHUCYHKa,

CXEMBI, TAOJIHIIBI.

IpuBoaMTHL, pa3dupaTh, OUEHMBATHL PA3JIUYHBIC PEIICHUA,

BaIMCH PEIICHUN TeKCTOBBIX 3ajad.

Kputnueckn OLICHUBAThH MTOJTyYeHHBIHN pe3yibTaT,
OCYIeCTBJISATH CaMOKOHTPOIIb,

MPOBEPsisi OTBET HACOOTBETCTBHE YCIOBUIO, HAXOAMTh OIINOKHU.

Pemarnb 3a71a49u c ITOMOIIBIO nepebopa BCEX

BO3MO>KHBIXBAPHAHTOB.

3HAKOMHTHCS C HCTOPHEH pa3BUTHs apuPMETHKH

HarasiiHasi reomeTpus.
VIMHHUH HA IJIOCKOCTH
(154)

Touka, mIpsiMasi, OTPE30OK,
l13Mepenne JUIMHBI OTpe3Ka,

€IMHULIBI HU3MEPEHUs JUIHHBI.

KpYT.

[IpakTraeckas pabora
«I[TocTpoeHue y3opa U3 OKpy>XHOCTEH.

ayd. Jlomanas.
METpUYECKHe
OKpY>XHOCTHH

YTou. IIpsimoii, OCTpBIH, Tynoiu u
[Pa3BEPHYTHIN yTiibl. I3MepeHue yriosB.

[IpakTraeckas pabora

«ITocTpoeHue yriosy»

MpsSIMOM, OCTPBIN, TYIOH, pa3BEPHYTHINYTJIbl; CPABHUBATDH
YTJIBI.

BbI4ucasiThUTHHBI OTPE3KOB,JIOMAHBIX.

IMonuMaTh H  HCHOJB30BATHL TMPHM  PpelleHUW  3aga4d
3aBHCHMOCTH MEXIyeIUHUIIAMH METPHUUYECKOH CHCTEMBI Mep;
3HAKOMHUTBCSI C HEMETPUUECKUMHU CHUCTEMaMHU MEp; BbIPAKaTh
IUIMHY B pa3MYHBIX eIWHHUIAX wu3MepeHus. HMccienoBars
burypst u KOH(UTypanuu, HCTIONB3YS
udpoBbIe

pecypchl
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(O0BIKHOBEHHBIE IPOOH
(52 )

JIpo65b. [IpaBriibHBIE HHETTPABUIILHBIC

npoOou. OcHOBHOE
cBolicTBO npoou. CpaBHeHue apoodeit. CiokeHue u
BBIYMTAHUEC OOBIKHOBCHHBIX ApobOeii. CMmermmaHHas
MpoOb. YMHOXKEHHUE U JCJICHUEC OOBIKHOBCHHBIX

Jipooeii; B3aMMHO-
oOpatHBIe npobOu. PemieHme TEKCTOBBIX 3ajad,
CoJlepoKaInX Jpoowu. OcHOBHBIE

3a/1auu Ha JIpoOwu.

[IprnMeHeHne OyKB MJIsI 3aIIMCH MAaTEeMaTHYECKUX
BBIPAYKEHUMN U IPEIOKEHUMN

MojaeaupoBaTh B TpadudecKoOn, TpeaMETHON

opme, ¢ MOMOMIBEIO KOMIBIOTEPA

TIOHATHUSA U CBOMCTBA, CBSI3aHHBIC C
OOBIKHOBEHHOH ApoObio. UNTATh M 3alMCBIBATH, CPABHUBATH

OOBIKHOBEHHBIE  JIpOOM, MpeAIaraTb, 000CHOBBIBATH U
006CyKIaTh CHOCOOBIYIIOPSIOUUBAHUS IPOOCH.

HN300paxats OOBIKHOBEHHBIC IpoOM  TOYKaMH Ha
KOOpJAMHATHOW  NPsIMOM;  MCHOJIB30BATHh  KOOPAUHATHYIO

MpSMYIO JUIsSl CpPaBHEHUST JpOOeii.

DopMyJIMPOBATH, 3ANHUCHIBATH C NOMOLUBI0 OYKB OCHOBHOE
CBOHCTBO OOBIKHOBEHHOH JpoOHM; HMCIOJB30BATH OCHOBHOE
CBOWMCTBO IpOOH IIJISt COKpAIIeHUsT IpoOeil M NpPHUBEICHUS

MpoOM K HOBOMY 3HaMEHATEIIO.

IpeacTaBJaATHh CMEIIAaHHYIO APOOb B BHUJEC HEUPABUIBHOH U
BBIJCIIATE IEITYIO YaCcTh YHCIA U3 HEMPaBIIILHONUIPOOH.
BrinoanaTes apudMeTHYecKHe IecTBUSL C OOBIKHOBCHHBIMH
MpOOsSIMU; IPUMEHATH CBOWCTBA apU(PMETUUCCKUX NCHCTBUI IS
[pallMOHAIM3alUN BBIYMCICHUH.

BbINOJHATH, NPUKHAKY M OLEHKY pe3ysbTara BbIUYUCICHUN;
mpeaaaraTb HIPUMEHSATh HPUEMbI IPOBEPKH BEIYUCICHHI.
IpoBoauTh McCJIeAOBAHUSI CBOWCTB JApoOeil, omupasch Ha

YHCJIOBBIC OKCIICPUMECHTDBI (B TOM 4YHCJIC C IIOMOIIBIO
KOMITBIOTEPA).

Pacnmo3HaBaTh UCTHHHBIC U JIOXKHBIC BBICKA3bIBAaHHUS O NPOOSX,
NPpUBOAUTL  NPHUMEPbI U  KOHTPIPHUMEPHI, CTPOHUTH
BBICKA3BIBAHUSI U OTPUIIAHUSBBICKA3bIBAHUA.

Pemiatnb TEKCTOBBIE 3aj/[ayd, COJIepKallue JIpOOHBIC

TaHHBIC, U 3a/la4d HA HaAXOKJEHUE YacTH LIEJIOTO U IICJIOT0 IO
er0  4YacTH; BBIIBJATHL HX CXOJACTBA U  pasjiu4dMsl.
Mo/1eIMpOBAaTh XOJI PEIICHHUs 3aJa4d C TTOMOIIBIO PHUCYHKA,
CXeMBbI, TaOIHUIIbL.

IpuBoanTh, pa3dupaTh, ONEHHUBATH PA3JIUYHBIC PCIICHU,
BAITMCH PEIICHUN TEKCTOBBIX 3aj]ad.

Kputunueckn OlLIEHHUBATh TTOJTYYCHHBII pe3yibTar,
OCYTIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISI OTBET HACOOTBETCTBUE
[YCIIOBHIO, HAXOJAMTh OIIMNOKHA. 3HAKOMHUTBLCS € HCTOpHUei

a3BUTHS apu(PMeTHUKH

MatemaTtuka - 5 Kjgacc -
Poccuiickas deKTpOHHAas
mkoJa (resh.edu.ru)

SIKnacc (yaklass.ru)

Harasignasi reoMeTpusi. M uoroyroasHUKH. YeThIPEXYroNbHHIK, OnuchbIBaTh, MCNOJb3ysi TEPMHHOJOIMIO, H306paxkarh c [MaremaTuka - 5 Kiacc -
MuoroyroabHuku(134) |npsmMoyronbHUK, KBajgpaT. [MOMONILIO  YEPTEIKHBIX MHCTPYMEHTOB W OT DPYKH, [PoccHicKas DJIEKTPOHHAS
[IpakTHyecKas paGota MO/JIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKHU. ko (resh.edu.ru)
«ITocTpoeHHe MPAMOYTONBLHUKA C3aaHHBIMU lpuBoaNTL  MpUMephl  OGBLEKTOB  peankbHOro  MHUpa,
CTOpOHaMH  HaHenmHOBamHOH [AMEIOUMX bopmy MHOroyrosibHUKa, NPAMOYTOJIBHUKA,
Gymare». EBanpaTa, TPCYTroJbHHKA, OLNE€HMBATHh HX  JHMHCHUHBIC AKmacc (yaklass.ru)
a3Mepsl. BbIyuciasitb: IIepUMETP TpEeyTroJbHUKA,
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Tpeyronsuuk.Ilnomanb U TIEpUMETP
MPSIMOYTOJILHUKA UMHOTOYTOJILHUKOB,
COCTaBJIEHHBIX U3MPSIMOYTOJBHUKOB, €IUHUIIBI
M3MEPEHUs MJIOLIAH.

I[lepuMeTp MHOTOYTOJIBHHKA

MPSIMOYTOJILHUKA, MHOTOYTOJIbHUKA; TIomaab
MPSIMOYTOJILHUKA, KBaJIpaTa.

N3o00paxars OCTPOYIOJIbHBIE, IPAMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOW W KjeTyaTod Oymare KBajapaT U
MPSIMOYTOJIBHUK c 3aJlaHHBIMU  JUIMHAMHU  CTOPOH.
MccnenoBarh CBOWCTBA MPSMOYTOJIBHHMKA, KBajapara IIyTeM
PKCIIEpUMEHTa, HaOIOJICHUsI, HW3MEpPEHUs], MOJICIIMPOBAHUS;
CpaBHMBAaTh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.

KoncrpynpoBarh MaTeMaTH4YeCKHUe MPeIJIOKEHHsA C TOMOIIbIO
CBSI30K
«HEKOTOPBII»,«1I0001». Pacmo3HaBaTh HCTHUHHBIC U JIOKHBIC
BBICKA3bIBAHUS 0 MHOTOYTOJbHUKAX, NPUBOJIUTH
npUMepbI HKOHTPIIPUMEPHI.
HUccaenoBarh 3aBUCUMOCTD TUIONIAAN KBaJpaTa OT JJIHUHBI €ro
CTOPOHBI.
Hcnosb30BaTh CBOMCTBA KBAJAPAaTHON CETKU JJISI HOCTPOESHUS
buryp; pa3ouBaTh PSIMOYTOTBHUK Ha  KBaJpaThl,
TPEYTONBHUKHU; COCTABJATH (QUTYpPBI W3 KBaJpaToB |
MPSIMOYTOJIBHUKOB W HaXOOWTh WX IUIOMIANlh, pa3OuBaTh
(urypsl Ha TPAMOYTONBHUKHA W KBAaJIpPaThl U HAXOIHUTh WX
TJIOIAb.
BpipaxaTh BEIUUYUHY IJIOMIAN B PA3JIMYHBIX €IUHUIAX
M3MEpPEHUs
METPUUECKOW CUCTEMBl Mep, MNOHUMATHL M HCHO0JIH30BaTh
3aBHCHMOCTH MEXIYy METPHYCCKUMHU CIWHUIIAMH H3MEPCHUS
IO TN,
3HAKOMUTHCS ¢ TpUMepaMH MPHMEHEeHUs! IUIOIIaIN 1
IepuMeTpa B MPAKTHIECKUX CUTyalusax. Pemarts 3agaun w3
[peaTbHOI JKU3HU, MPEAJaraTh U 00CyKIaTh Pa3JndHbIe

CIIOCOOBI PpCeHICHUA 3a1a4




PerreHne TeKCTOBBIX
Bagay (524)

BBINOJHATL apudMeTHUYecKue ASUCTBHUS C JACCATHUIHBIMU
Mpo0sMHU; BBINMOJHATH NPUKHIAKY H OLEHKY pe3ylbTaTa
BBIYMCIICHUH.

IIpuMeHsiTh cBoOiHcTBa apudmeTHndyeckux JSUCTBUHM I

[pallMOHATU3AIUA BBIYHUCIICHUMN.

IMpuMeHATH, NPaBUWJIO OKPYIJIEHUsI JICCITUYHBIX JPOOEH.
IpoBoaANTH HCCIAETOBAHUSA CBOWCTB JCCATUYHBIX JpPOOCi,
OMUpAasiCh HA YHCJIOBBIE SKCIEPUMEHTHI (B TOM dYHCIE C
[TOMOIIbIO KOMITBIOTEPA), BHIABHTATH THIOTE3bl U MPUBOIUTH
MXO00OCHOBAHMUSI.

Pacmo3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JIPOOSIX,
NMPUBOAUTL TNPHMEPBI U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHHUS ¥ OTPHUIIAHUSIBBHICKA3BIBAHUHN.

Pematnb TEKCTOBBbIE 3ajJa4yH, COJepKalue JIpoOHbIE
NTaHHBbIC, U HAa HAXOXKJEHHWE YaCTH LIEJIOr0 M IEeJIoro mo ero
YacTH; BBISIBJISAATH HX CXOJACTBA M Pa3jinymsl.
MoaeanpoBaTh XOJI PCIICHHS 3aJaddl C IOMOIIBIO PUCYHKA,
cxembl, Tabnuubl. IlpuBoAUTH, pa3doupaTh, OLEHHBATH
[pasTUYHBIC pEIICHUs, 3allMCHUPCIICHUN TEKCTOBBIX 3aJad.
OnepupoBaTh IPOOHBIMH YHUCIAMH B PCATBHBIX KU3HCHHBIX
CUTyaIusX.

Kputuueckn OLlEeHMBAThH MOJIyYSHHBIN pe3ynbTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPsIsi OTBET HACOOTBETCTBHUE
[YCIIOBHUIO, HAXOUThH OIIMOKH.

3HAKOMHTBCH ¢ HCTOPHEI Pa3BUTHS apu(PMETHKH

MatemaTtuka - 5 Kjgacc -
Poccuiickas deKTpOHHAas
mkoJa (resh.edu.ru)

SIKnacc (yaklass.ru)

Harnsanas reomerpusi.
Tesna u purypbis
npocrpancTe(12 u)

MHororpanHukH. M306paxenue

MHOT'OT'PaHHUKOB. Mopenu
MIPOCTPAHCTBEHHBIX Tel.
[IpstMOYTOBHBIN TTapaJuIeIIeTUIE I,
Kky0.Pa3BépTku  kyOa
HIapaiesenune/a.

[TpakTHueckas pabora

«Pa3BepTKa KyOa».
O0BEM Kyba, NPSIMOYTOJIBHOTO NapasuielieIuIe1a

Pacno3HaBaTh Ha YepTe:kaX, PUCYHKAX, B OKPY’KaloleM MHUpe
NpAMOYTOJBHBIM  NapajulelIeHUIe], KyO, MHOT'OTPaHHUKH,
ONHUCHIBATH, UCIOJIb3YSI

TEPMHUHOJIOT IO, OIIEHUBATH

ITMHEHHBIE pa3Mephl.

IpuBOANTH NMPUMEPBI OOBEKTOB PEAIIBHOTO MHPA, UMCHOIIHX
(bopMy MHOrOrpaHHHKA, MPSMOYTOJIBLHOIO Mapasuiesienuiie/a,
KyOa.

HN300paxkaTrh KyO Ha KiIeT4aToil Oymare.

HMccaenosarnb CBOMCTBA KyOa,

MPsIMOYTOJILHOT'O rnapa’siiesenure/a, MHOTOIPaHHHUKOB,
WCIIONB3ysl MoJenu. Pacmo3HaBaTh M M300paxkaTh Pa3BEPTKU
KyO0a w mapamenenunena. MopeaupoBatb Ky0 u
rapaJuiesienuie 3 OymMaru 1 Npounx MaTepuaioB, 00bIICHATH
Croco6 MOIEeITUPOBAHUS.

Haxoauth H3MEpeHHs, BbIYUCIATH IUIOMIA[b TOBEPXHOCTH;
00BEM KyOa, MPSIMOYTOJLHOTO TapaliiesIenure 1a; uccJie10BaTh
3aBHCHUMOCTH 00BbEMa Ky0a OT JUIMHBI €ro pedpa, BBIABHUIaTh
U 000CHOBBIBATH T'MIIOTE3Y.

MareMaTuka - 5 Kjacc -
Poccuiickas pIekTpoHHas
mkousa (resh.edu.ru)

SIKnacc (yaklass.ru)
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Ha0aoaaTh MW NPOBOAUTH AHAJOTHHM MEXAY IOHSITHUAMHA
omaan M o0béma, NepuMeTpa M IUIOLIAJH ITOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3bIBAHUSI O
MHOTOIpaHHHKaX, HPUBOAUTH  HPHMeEPHI u
KOHTPIIPUMEDBI, CTPOUTHBBICKA3bIBAHUS

Y OTPULIAHUSIBBICKA3bIBAHUN.

Pemiare 3agaum 13 peaJilbHOM KHU3HU

IloBTOpeHHe N I[ToBTOpCHUE OCHOBHBIXIIOHSITUI U METOAOB |BBIUMCIATH 3HAYECHUS BBIpaXEHUH, conepkammx |MareMaTtuka - S Kjacc -
0000menue(144) Kypca Skitacca, o0O00IIeHne 3HaHUH HATypaabHbIC YHCIA, OOBIKHOBEHHBIC M JCCATHYHBIC IPOOH, |[Poccpiickast 3J1eKTPOHHAS
BBITOJIHATH MPe0Opa30BaHUsI YUCEII.
BeIGUpaTh  CHOCO6  CpaBHEHMS  4MCeN,  BhIYMCIIeHumif, [LKOJIA (resh.edu.ru)
MPpUMEHATh CBOWCTBAa apuUMETHYSCKUX JCHUCTBHUMA  IJIA
[pPallOHaJIN3allun BBIYHUCJICHUM. HKJ‘IaCC (VaklaSS.ru)
OcCyIeCTBISATE CAMOKOHTPOJIb.
BBITIOJIHAEMBIX JeHCTBUM HCaMOIIPOBEPKY
pe3yabTaTaBBIYNCICHUN.
Pemarts 3a1a4u u3 peabHONI JKU3HU, IIPUMEHSATH

MaTeMaTHYSeCKUE 3HAHWS IJIA PEUICHHS 3ajad W3 JPYyTUX
ydeOHBIX mpenMmeToB. Pemate 3agaun pa3sHbBIMH criocoOamu,
CpPaBHUBATHCIIOCOOBI PEIICHUS 3aJayd, BEIOUPATH
[pallMOHATBHBINA CITOCc00

Kpurepun 1 HOpMBI OLICHOYHOM NeATEJBLHOCTH 110 MATEeMaTHKe B 5-9 kiaccax
OneHka yCTHBIX OTBETOB 00y4a0IIMXCS 110 MATEMAaTHKe
OTBeT OoLleHUBAETCsl OTMETKOM «5», €ClU YUEHHK:
- IOJIHO PACKpbLI COJIEpKaHNe MaTepHrala B 00beMe, IPeJyCMOTPEHHOM IIPOrpaMMOil U y4eOHUKOM;
- U3I0XKWI Marepuaa TIPaMOTHBIM S3BIKOM, TOYHO MWCIIONB3Yysd MAaT€MaTUYECKyH0) TEPMHUHOJIOTHIO U CUMBOJMKY, B OIPEACIICHHON JIOTUYECKOU
[IOCJIEI0BATEIbHOCTH;
- NPaBWIBHO BBINOJIHWI PUCYHKH, YEPTEKH, TPAPUKHU, COMTYTCTBYIOLINE OTBETY;
- TOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMM IMPUMEPAaMU, IPUMEHSATH €€ B HOBOM CUTYallUH IIPY BBIIIOJIHEHUH NTPAKTHYECKOTO 3a/1aHHS;
- IPOAEMOHCTPHUPOBAJ 3HAHUE TEOPHM paHEe H3YUEHHBIX COIMYTCTBYIOUIUX TeM, CGHOPMHPOBAHHOCTh M YCTOWYMBOCTH HCIOJB3YEMBIX INPH OTBETE
YMEHUU U HAaBBIKOB;

- OTB€YaJI CaMOCTOATECIIBHO, oe3 HaBOAAIINUX BOIIPOCOB YUYHTEIIA,
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BO3MOJHBI O/THA — IBC HCTOYHOCTHU IMPU OCBCIICHUC BTOPOCTCIICHHBIX BOIIPOCOB UJIM B BBIKJIAAKAX, KOTOPBIC YUCHHUK JICTKO UCHPABUII ITOCJIC 3aMCUAHUA

YUUTEIIA.

OTBer OLICHUBACTCA OTMETKOM «4», €CJIN YOOBJICTBOPSECT B OCHOBHOM Tpe60BaHI/I5{M Ha OLICHKY «5 », HO IIpX 5TOM UMECT OJMH U3 HEAJOCTATKOB!:

B U3JIOKCHUHN JOITYIICHBI HeOOJIbIIINE Hp06eJ'H:>I, HE UCKA3UBIICC MAaTEMATUUCCKOC COACPKAHNEC OTBETA,
A0MYIICHBI OJUH — IBa HCA0YCTAa NP OCBCIICHHUHN OCHOBHOI'O COACPKAHUA OTBCTA, UCIIPABJICHHLIC ITOCJIC 3aMCYaHUA YUUTCIIA,
JOMMYIICHBI omunoOKa uian Ooliee ABYX HCAOYCTOB IIPU OCBCHICHHMU BTOPOCTCICHHBLIX BOIPOCOB WJIM B BBIKJIIAJIKAX, JICTKO HCIPABJICHHBLIC ITOCJIC

3aMCYaHUSA YUUTCIIA.

OTtMmeTKa «3» CTaBUTCS B CICAYIOUX ClIydasX:

HEIOJIHO PacKphITO CoJiepKaHue MaTepualia (coaepikaHue M3JI0KEHO (pparMeHTapHO, He BCErza IOCJe0BaTelbHO), HO MOKa3aHO obliee MOHUMaHHe
BOIIPOCAa U IPOJAEMOHCTPUPOBAHbl YMEHHUS, JOCTATOUHBIE JJI1 YCBOEHUS IIpOrpaMMHOro Marepuaina (onpenenensl « TpeboBaHUsIME K MaTeMaTU4eCKON
MOJrOTOBKE 00YYArOIIUXCs» B HACTOSIICH POTrpaMMe 110 MaTeMaTHKe);

UMENUCh 3aTPyAHEHUs WINM JONYIIEHbl OIMOKM B ONpEAEICHUHM MaTeMaTHYeCKOW TEPMHHOJIOIMM, YepTekaX, BBIKJIAJKaX, HCIPaBJICHHbIE IOCIE
HECKOJIBKMX HaBOJAILMX BOIIPOCOB YUHUTEIIS;

YUEHUK HE CHPABMJICS C MPUMEHEHUEM TEOPHM B HOBOM CHUTYyallMU IPH BBIIOJHEHUH MPAKTUYECKOTO 3a/1aHUs, HO BBIIOJHUII 3a/laHusl 0053aTe€IbHOTO
YPOBHSI CJIOKHOCTH I10 JAHHOW TEME;

IIpu AO0CTATOYHOM 3HAHUHN TCOPCTUYCCKOI'O MaTCpHrajia BbISABIICHA HEAOCTATOYHAA C(i)OpMPIpOBaHHOCTL OCHOBHBIX YMCHI/II\/’I 1 HAaBBIKOB.

OTtMmeTKa «2» CTaBUTCS B CICAYIOUX ClIydasX:

HE PACKPHITO OCHOBHOE COJIEp KaHNE yIeOHOTO MaTepHaa;

0oOHapy»eHO He3HaHUEe YYEHUKOM Oouiblieil uiu HanboJiee BaXKHON 4acTH yueOHOro Marepuarna;

JIOMYIIEHb! OMMOKM B ONpEAETICHUU TOHSATHM, MPHU HCHOIb30BAHMM MaTeMaTHMYeCKOW TEPMUHOJOIMM, B PHCYHKax, YepTexax Wi rpadpukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABIICHBI I1OCJIE HECKOIBKUX HABOSIIUX BOIPOCOB YUUTEIIS.

YynuTens MOKET HOBBICHTH OTMCTKY 3a OpI/IFI/IHaHBHBIfI OTBCT Ha BOIIPOC HJIKM OPHUIMHAJIBHOC PCHICHUC 3aaadMd, KOTOPLIC CBUACTCILCTBYIOT O

BBICOKOM MAaTE€MaTUYCCKOM pPA3BUTUH 06yqa10merocsl; 3a pCHICHUC Oosiee CIIOKHOM 3aa4Yu WM OTBET Ha OoJiee CIIOKHBIN BOIIPOC, MPECATOKCHHBIC

06yqa101ueMy051 JOIIOJHHUTCIIbHO ITOCJIC BBIIIOJIHCHHUA UM KaKHX-IT100 Apyrux 3aJJaHuM.



OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa0oT 00y4aromuxcs Mo MaTeMaTHKe
OTBET OLICHUBACTCSI OTMETKOM «5%», €CIIH:
- paboTa BBINOJIHEHA [TOJIHOCTBIO;
- B JIOTHUYECKHUX PACCYKAECHUAX U OOOCHOBAHUU PEIIEHUs HET MPOOENIOB U OIINOO0K;
- B pEIICHUH HET MAaTeMaTHYECKUX OIIMOOK (BO3MOXXKHA OJHA HETOYHOCTh, OMHCKA, KOTOpAas HE SBJIACTCS CICICTBHEM HE3HAHUS WM HETIOHMMAaHUS
y4eOHOr0 MaTepuaa).
OtMmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIIydasx:
- paboTa BBINOJHEHA IOJHOCTBIO, HO OOOCHOBAHHWS IIAroB pEUIEHHUs HEAOCTATOYHbI (€CIM yMEeHHE OOOCHOBBIBAaTb PACCYXJEHHUS HE SBISIIOCH
CriellHaIbHbIM 00BEKTOM IPOBEPKH);
- JIONYIIEHBl OJHA OMMOKa WJIM €CTh JBa — TPH HEJ0YETa B BBHIKJIAJKAX, PUCYHKAxX, UYepTeXax HIM Tpadukax (eciau 3T BHABI pabOT HE SBISUIUCH
CHeIHaIbHBIM 00BbEKTOM IIPOBEPKN).
OtMmetka «3» CTaBUTCS, €CIIU:
- JomyuieHo Oojee onHOW ommMOKM MM Oojee JByX — TpexX HEJOYETOB B BBIKJIAJKaX, yepTekax Win rpadukax, HO oOydaroluiics obiagaer
00s3aTeNbHBIMU YMEHHUSIMH 110 TIPOBEPSIEMON TEME.
OTMeTKa «2)» CTaBUTCS, ECIIH:
- JIONYILEHBI CYIIEeCTBEHHbIE OMIMOKH, TOKa3aBIINe, 4YTO 00yJarouiics He 001a1aeT 0043aTeNbHBIMU YMEHUSAMH 110 JAaHHOM TeMe B MOJIHOM Mepe.
O0mas kiaaccupukanus ommoOOK
[Ipu onieHke 3HaHUM, YMEHUIN U HaBBIKOB OOYUAIOLUXCSl CIEAYET YUUTHIBATh BCE OLIMOKH (IpyOble 1 HErpyOble) U HEAOUETHI.
I'pyObiMu cuuTaroTCsl OIMOKHU:
-HEe3HAaHUE OIpEeJIeIEHUs] OCHOBHBIX TOHSATHH, 3aKOHOB, MPABWJI, OCHOBHBIX MOJOXEHHUN TEOpHM, HE3HaHUE (OpMyN, OOIEHPUHSATHIX CHMBOJIOB
0003HaYeHU BEIMYMH, €TUHHI] UX U3MEPEHUS;
- He3HaHUE HAUMEHOBAaHUU €IMHUIl U3MEPEHMUS,;
- HEyMEHHE BBIJICINUTH B OTBETE INIaBHOE;

- HCYMCHUC IMPUMCHATH 3HAHUS, AJITOPUTMBI JJIA pCIICHUS 3a/1a4;



- HEyMEHUE JIeTIaTh BHIBOABI M 000O0IICHHUS,

- HEYMEHHUE YUTaTh ¥ CTPOUTH TpaduKH;

- HEYMEHHE IOJIb30BaThCsI IEPBOMCTOYHUKAMH, YICOHHKOM U CITPABOYHUKAMU;
- MOTepsl KOPHS MM COXPaHEHHE TOCTOPOHHETO KOPHSI,

- orOpackiBaHue 0e3 00BICHEHUH OJJTHOTO U3 HUX;

- paBHO3HAYHBIC UM OLITHOKH;

- BBIYUCIIUTEIIHHBIC OMIUOKH, €CITH OHU HE SIBJISTFOTCSI OMTUCKOM;

- JIOTHYECKHUE OIIUOKH.

K Herpy0ObiM ommlkam cienyer OTHECTH:

HETOYHOCTH (OPMYITMPOBOK, OIpPEICIICHUH, MOHSATHIA, TEOpUH, BBHI3BaHHAs HEIMOJHOTONW OXBaTa OCHOBHBIX IPU3HAKOB OIPENEIIEMOT0 MOHATHUS HIIH

3aMEHOM OJIHOTO - IBYX M3 9TUX IPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTb Ipaduka;

- HepalUOHAIbHBIM METOJ| pelIeHus 3aa4l UM HEJOCTATOYHO PO lyMaHHBIN IUIaH OTBETa (HapylleHUEe JIOTUKH, IOAMEHA OTAEIbHBIX OCHOBHBIX BOTIPOCOB
BTOPOCTETIEHHBIMH );

- HepalMoHaJIbHbIE METO/bI PAOOTHI CO CIIPABOYHON U APYTOM JTUTEPATypOii;

- HEyMEHHe pellaTh 33aJauu, BHIIOJIHATD 33JJaHus B O0ILEM BHJIE.

Henoyeramu sBIIAIOTCA:

- HepalMoHaJIbHbIE TIPUEMBI BHIYMCIEHUH U TpeoOpa3oBaHMii;

- HEOpEKHOE BBINIOJIHEHUE 3aIUCEe, YepTexeil, cxem, rpaduKoB.

KotnHa Onbra BnagnmmnposHa
C=RU, O="TBOY COLW No.1 nm. N.M.
KysHeuoBa c. bonbluas YepHuroska
", CN=KoTtuHa Onbra BnagummposHa,
E=schooll _bch@samara.edu.ru
S1 NOATBEPXAAK 3TOT AOKYMEHT

‘ \ CBOEN Y0CTOBEPSIOLLEN MOANUCHIO

I MeCTO noanucaHus
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