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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma o yue6HoMy npenmery «MaTemaTtuka» Ha ypOBHE OCHOBHOT'O OOIIETo
00pa30BaHuUs COCTABICHA HA OCHOBE!

. ®enepanbHoro 3akona «O6 obpazoBannu B Poccuiickoit @enepannn» ot 29.12.2012 Ne273-
®3;

. @I'OC ocHOBHOTO 0011ETO 00pa30BaHMUs, YTBEPKACHHBIM MIPpUKa3oM MunmnpocsemeHuss PO
ot 31.05.2021 Ne 287 (manee — ®I'OC OO0);

. TpeboBanwmii K pe3yabTaTaM OCBOSHHsI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazoBanusi, nmpencrabieHHbIXx B PI'OC O0O0;

. [TpumepHO#l OCHOBHOW 00pa30BaTENILHON MpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHWs,

0JI00pEeHHON pemeHneM (eaepalbHOr0 y4eOHO-METOIMYECKOr0 00bEIMHEHUS TI0 O0IIeMy
obpa3zoBanwuio, mpotokon 1/22 or 18.03.2022;

. [TpumepHO# OCHOBHOH 00pa30BaTEIILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHHS
npeamera «MaremaTtruka», 0J00peHHON pemeHreM (eaepabHOr0 Y4eOHO-METOAMYECKOTO
o0BeIMHEHNUS 10 001IeMy 00pa3zoBaHuto, mpoTokon 3/21 ot 27.09.2021;

. KoHnenmuu pa3BuUTHsT MareMaTH4ecKoro oOpa3oBanus B Poccuiickoii denepanuu,
yTBEpKAEHHOU pacniopsbkeHueM [IpaButenbcrBa Poccuiickoit @enepanuu ot 24.12.2013 r.
Ne 2506-p;

. Paboueit nporpammel Bociutanust MBOY COLI um. MLIO. JlepmonToBa c. 3acedHoe;

. [Tpukaza Munnpocsemienus ot 22.03.2021 No 115 «O6 yrBepxknenuu [lopsinka opranuzanuu

U OCYILECTBIIEHUS] 00pa30BaTeIbHON JIEATEIBHOCTH IO OCHOBHBIM 0011€00pa3oBaTeIbHbIM
nmporpaMMam — 00pa3oBaTeIbHBIM MIPOTPaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETO U
CpemHero ooIiero oopasoBaHus»;

. CIT 2.43648-20 «CaHUTapHO-2MIUEMHUOJIOTHYECKHE TpPeOOBaHUSA K OpraHU3alMsIM
BOCIIUTAHUS U OOy4Y€HUs, OTIbIXa M O3[O0POBJICHUS JETEH U MOJIOIEKN», YTBEPHKIECHHBIX
OCTAHOBJICHHEM [JIABHOT'O caHUTapHOro Bpaua oT 28.09.2020 No 28:

. CanlluH 1.2.3685-21 «I'urueHndyeckue HOPMAaTHBBI U TpeOOBaHUS K OOECHeUYeHUIo
Oe3omacHOCT M (MiaM) O€3BpEeIHOCTH Ui 4YeloBeKa (PAKTOPOB Cpelbl OOUTaHUA»,
YTBEPKACHHBIX IOCTAHOBIEHUEM INIABHOIO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2

. [Tonoxenus o pabouel mnporpaMme yueOHBIX NPEAMETOB, KypCOB, MOIYJEH, KypcoB
BHeypouHOil nestenbHocTd MBOYCOILL nm. M.IO. JlepmonTOBa €. 3acedHoe.

IIporpamma no Matematuke oTpaxaer ocHoBHbIE TpeboBaHUS PI'OC OOO K JIMYHOCTHBIM,
METaNpeIMETHBIM M TPEJAMETHBIM pe3yjibTaTaM OCBOCHHS O00pa3oBaTENbHBIX MPOrpamMMm H
coctaBieHa ¢ yuéroM KoHuenumu pa3BUTHS MaTeMaTH4ecKoro oOpas3oBaHusi B Poccuiickoit
®Qenepauyy, YTBEpKIACHHON pacnopsbkeHueM lIpasurensctBa Poccuiickoit ®Pepepauuu  oT
24.12.2013 r. Ne 2506-p.

CornacHo cBoeMy Ha3HaYSHMIO paboyas mporpaMma JaéT MpeicTaBlIeHHe O LeIsIX 00yueHus,
BOCIIUTaHUsI M pa3BUTHS OOYYaIOLIMXCA CpPEACTBAaMU yueOHOro mpeamera «MaremaTuka,
yCTaHaBJIMBaeT 00s3aTebHOE MPEIMETHOE CO/Iep)KaHue, MPeayCMaTpUBAET paclpe/ieieHue ero mno
KJIaccaM M CTPYKTYPHUPOBAHUE €ro 110 pa3/ieiaM U TeMaM Kypca; Ja€T pacrpeieleHne yueOHbIX 4acoB
10 TEMaTHYECKUM pa3ziesiaM Kypca U IOCJIEJ0BAaTENbHOCTD UX U3YUEHUS C YUETOM MEXIIPEIMETHBIX
U BHYTPHUIIPEJIMETHBIX CBsi3eH, JIOrMKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
o0OyJaromuxcsi; onpeneisieT BO3MOKHOCTH MpeAMeTa JJis peaau3alnn TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI TPOTrpaMM OCHOBHOrO oOIIero oOpa3oBaHMs, TpeOOBaHUN K pe3yiabTaTaM OOydeHUs
MaTeMaTHKH.
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OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEIMETA «MATEMATHKA»

B snoxy mudposoii Tpancopmaium Bcex cdep UenoBeUeCKO AEATEeIbHOCTH HEBO3ZMOXKHO
CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOI MaTeMaTUYEeCKOW MOATOTOBKH. YKe B
IIKOJIE MaTeMaTHUKa CIYXXHUT OMOPHBIM MPEIMETOM ISl U3yYCHHS CMEXHBIX NUCIMILUINH, a MOCTe
IIKOJIBl pealbHOW HEOOXOIMMOCTHIO CTAHOBHUTCS HENpPEpPBHIBHOE OOpa3oBaHHE, 4YTO TpedyeT
MTOJIHOIICHHOM 0a30BO# MOATOTOBKH, B TOM YHCJIC U MaTEMaTUYECKOM.

[IpakTyeckas MOJE3HOCTh MAaTEMAaTUKH OOYCIIOBIIEHA TEM, YTO €€ MPEAMETOM SIBIISFOTCS
dyHaaMeHTanbHbBIE CTPYKTYpPBHl HALIETO MHpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHBIC
OTHOILEHHS OT MPOCTEHIINX, YCBAUBAEMbIX B HEMIOCPEICTBEHHOM OTIBITE, 0 JOCTATOYHO CIOXKHBIX,
HEOOXOJUMBIX JUIS Pa3BUTHs HAYYHBIX M NPUKIATHBIX K. be3 KOHKpEeTHBIX MaTeMaTH4eCKUX
3HAHUU 3aTPyJHEHO MOHMMAaHKE MPUHIUIIOB YCTPONCTBA M UCIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE M HHTEpHpeTalus pa3HOOOpa3HOW COLMAIBHOM, IKOHOMUYECKOW, MOIUTHYECKOMN
uH(popmalnu, Manod3pPeKTuBHA OBCETHEBHAS IPAKTHUECKAS JESTEIbHOCTD.

OaHOBpEMEHHO ¢ paciupeHueM cdep NpUMEeHEHUs] MaTEMaTHKU B COBPEMEHHOM OOIIIECTBE
Bcé Oosilee BaXKHBIM CTAaHOBHUTCS MAaTEMAaTUYECKUH CTUJIb MBIIUICHHUS, MPOSBISIIONIMICS B
onpenenéHHBIX YMCTBEHHBIX HaBBIKaX. B mpoliecce M3ydeHHss MaTeMaTUKHU B apceHan NpuéMoB U
METOJIOB MBIIUICHUSI YeJOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKIMS U ACTyKIuS,
00001IeHNe W KOHKpeTHU3allMs, aHajdu3 U CHHTe3, Kiaccudukamus | cHCTeMaTU3alus,
abctparupoBanue u aHanorus. OOBEKTHI MaTEMaTHUYECKUX YMO3AKIIOUEHUU, TNpaBUia MX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHH3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT BBIPaOOTKE
ymeHust (GopMynupoBaTh, OOOCHOBBIBATH U JOKa3bIBaTh CYKICHHUS, TEM CaMbIM pa3BUBAIOT
JOTHYECKOE MBIIUICHHE. Bemymas poiib NpPUHAUIEKUT MaTeMaTHKe W B (OPMHPOBAHUHU
QITOPUTMUYECKOH KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHWM YMEHUH IEWCTBOBATH IO 3aJaHHBIM
QITOPUTMaM, COBEPIIEHCTBOBATH U3BECTHBIE M KOHCTPYHUPOBATh HOBEIE. B mpoiecce pemenns 3aaa4y
— OCHOBOW Y4eOHOW NeSTeNFHOCTH Ha YpOKAaxX MaTeMaTHKH — Pa3BHBAIOTCS TAKXKE TBOpPYECKAs H
NPUKJIA/THAS] CTOPOHBI MBIIIIJICHHUS.

OOyuenne MaTemMaTuke JaET BO3MOXHOCTh pa3BUBaThb Yy OOY4YalOIIMXCS TOYHYIO,
panMoHaNBbHYI0 U MH(G)OPMATHBHYIO peuyb, YMEHHE OTOMpaTh HauOoyee MOIXOMSIINE S3BIKOBEIC,
CHUMBOJIMUYECKHE, TpaduyecKre CpeACcTBAa Ui BBIPAXKECHHUS CYXKICHHH H HASATHOTO UX
NIPE/ICTaBIICHHUS.

Heo0XoauMbIM KOMIIOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJKOBAHUH SIBIISICTCS
o01iee 3HaKOMCTBO C METOJaMHU IO3HAaHUS JCUCTBUTEIBHOCTH, IMPEJICTABICHHE O MpeAMeTe U
METO/ax MaTeMa TUKH, UX OTJIMYUN OT METO/0B JPYTUX €CTECTBEHHBIX M I'YMAaHUTApHBIX HAyK, 00
0COOEHHOCTSIX NMPUMEHEHUS] MaTeMaTHKHU JJIs PELIeHUs HAayuyHBIX U NPUKIAJHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTHYecKoe 0O0pa3oBaHHE BHOCHUT CBOM BKJax B (OpMHpOBaHHE OOIIEH KYIbTYpHI
4eJI0BeKa.

M3yueHne MareMaTHKH TakXe CIIOCOOCTBYET 3CTETHMYECKOMY BOCIHUTAHUIO 4YeJIOBEKa,
MOHUMAHMIO KPACOThI M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCTIPUSTHIO T€OMETPUUECKUX
¢bopM, YCBOSHHIO UJIEH CUMMETPHH.

HEJIN N3YYEHUSA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»

N3ydyenne MatemMaTHKd B 0OIIeM OOpa30BaHUM HANPABIEHO HA JOCTHUKEHHE CIEIYHOIIMX
LEJIECH:
1) dbopMUpOBaHHE  LEHTPaJbHBIX  MaTeMAaTUYECKUX  MOHATUH  (YUClIO,  BEJIIMYMHA,
reomeTpuueckas (¢Qurypa, TEpeMEHHas, BEPOSTHOCTh, (QYHKIHA), 00ECIeUNBAOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHMs 00yJarommxcs;



2) MOABEACHUE OOYYAIOMIMXCS HAa JOCTYITHOM [JIi HMX YPOBHE K OCO3HAHMIO B3aWMOCBSI3H
MaTEeMATHKU U OKPYKAIOIIET0 MUpPa, TOHMMAaHUE MAaTEeMAaTUKH KaK YacTH OOIIEH KyIbTyphI

YeJIOBEUYECTRA;

3) pa3BUTHE UHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcsi, Mo3HABATEIILHON
AKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, KpUTUYHOCTU MBIIIUICHHS], HHTEpECca K U3YUCHUIO
MaTE€MaTUKH;

4) dbopMupoBaHre (PYHKIIMOHAIBHONH MaTEMAaTHYECKOW I'PaMOTHOCTH: YMEHHS PAcIO3HABATh

NPOSIBJIICHUS MAaTEeMaTHYECKUX TOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX
KU3HEHHBIX CHUTYyallUsiX M MpPH HU3YYCHHH JAPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHN M 3aKOHOMEPHOCTEH, (HOPMYIHPOBATh UX HA S3BIKE MATEMATHKH M CO3/1aBaTh

MaTEMaTUYECKUE MOJIENH, IPUMEHATh OCBOEHHBIM MaTEMaTUYECKUN amnmapaT JUlsl pelieHus

IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, HWHTEPIPETHPOBATH M OLEHUBATh IOJyYEHHbIE

pe3yibTaThl.

OCHOBHBIE JIMHUU COJEPXKAHUA Kypca MaTeMaTHKU B 5-9 kiaccax: «Huciaa v BIYUCICHUN»,
«Anrebpa» («AsreOpanyeckue BbIpRKEHUS», «YpPaBHEHHs W HEpPaBEHCTBa»), «DyHKIUMNY,
«'eomerpusi» («l'eomerpuueckue (GUrypsl W HMX CBOHCTBay, «lI3MepeHHe IeoMeTpUYecKUx
BEJIMYMHY), «BeposTHOCTD U cTaTUCTUKAY. J[aHHBIE JIMHUU Pa3BUBAOTCS MapajuleibHO, KaXIas B
COOTBETCTBUHM C COOCTBEHHOM JIOTMKOHM, OJHAaKO HE HE3aBUCHUMO OJIHA OT JPYroil, a B TeCHOM
KOHTaKTe M B3aumozaewcTBuu. Kpome »53Toro, ux oOBEIMHSET JOruyeckas COCTaBJSIOIIAs,
TPaJUIMOHHO TNPUCYIIAass MaTeMAaTUKE W IPOHM3BIBAIONIAS BCE MaTeMaTHYeCKUE KypChl U
cogepxarenbHble  guHMM.  CdopmynupoBaHHoe B DenepanrbHOM  Tocy  JAApCTBEHHOM
00pa30BaTeIbHOM CTaHAapTe OCHOBHOI'O 00IIero oOpa3oBaHUs TPeOOBaHUE «yMEThb ONEPUPOBATH
HNOHSTUSIMU: OIIPENIETICHUE, aKCHOMa, TEOPEMA, 10Ka3aTeIbCTBO; YMEHUE PACllO3HABAaTh HCTUHHbBIE U
JIO)KHBIE BBICKA3bIBAHMSI, MPUBOAUTH IPUMEPbl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBaHUS U
OTPHIIAHUS BBICKA3bIBAHUN» OTHOCUTCS KO BCeM Kypcam, a (OpMHPOBaHHE JIOTHUYECKUX yMEHHM
pacripeensercs mo BCeM rojam o0ydeHUst Ha YpOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHus.

CopnepxaHue 00pa3oBaHHs, COOTBETCTBYIOLEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
[TpumepHoii paboueii mporpaMMsbl, pacpeesIEHHBIM 110 ToAaM 00y4YeHHUsI, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM BOIpocaMm oOydaroluecs: o0paliaiuch
HEOJIHOKPAaTHO, YTOObI OBJIaJICHUE MaTeMaTHYECKUMH MOHSATUSMU M HaBBIKAMH OCYILECTBISIOCH
MOCJIEI0BATENBHO U TIOCTYNATEIbHO, C COOIIOIEHUEM NTPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTHMUECKHMX MPEJCTABICHUN OOy4aromMXcs, pacuivpss U
yriryoasis e€, o0pasysi IpOYHbIe MHO)KECTBEHHBIE CBSI3H.

Ienn u3ydenus yueoHoro npeagmera «Maremaruka» 5—6 kaacc:

[TpropuTeTHBIMU LIENIIMU 00YYEHUsI MaTeMaTHKe B 5—06 Kilaccax SIBISIOTCA:

o MPOJOJKEHHE (OPMUPOBAHUS OCHOBHBIX MAaTEMATUYECKUX MOHATUH (YHMCIIO, BEJIMYMHA,
reoMerpuueckas (¢urypa), 00€CTeuuBaIONIUX MPEEMCTBEHHOCTh M TIEPCIEKTUBHOCTH

MaTeMaTHYeCcKOro o0pa3zoBaHUs 00y4arOINXCs;

. pa3BUTHE UHTEIUICKTYaTbHBIX U TBOPUYECKUX CITIOCOOHOCTEHN 00YyJaroNMXCsl, TO3HABATEIbHOU
AKTUBHOCTH, HCCJIEIOBATEILCKMX YMEHUHM, HHTEPECA K U3YUYEHHIO MATEMAaTHKU;

. MOJIBE/IEHHE OOYYAIOIIUXCS Ha JOCTYIMHOM JJIsI HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3U
MAaTEMaTUKHU U OKPYXKAIOIIETO MUPA;

. dbopmupoBanre (QYHKIIMOHATLHON MaTeMaTHYEeCKOW T'PAMOTHOCTH: YMEHHs Paclo3HaBaTh

MaTEMAaTHYECKHE OOBLEKTHI B PCAIBHBIX XU3HCHHBIX CUTyallUAX, MPUMCHATH OCBOCHHBLIC
YMCEHUA I pCIICHUS IMTPAKTHKO-OPUCHTUPOBAHHEBIX 3a/la4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC
PE3YIBTATEI 1 OUCHUBATH UX HA COOTBETCTBUC Hp&KTH‘—IGCKOﬁ CUTyalluH.

Ienn usydyenus yueOHOro kypca «Aaredopa» 7-9 kiacc:



obecrieueHue HU3YUCHUA OPYrux AOUCHUIUIMH, KaK CCTCCTBCHHO-HAY4YHOI'0, TaK H
I'YMaHUTapHOTO IMKJIOB, €€ OCBOEHHE HEOOXOIMMO AJs MPOJOJIKEHHs OOpa3oBaHUS U B
IIOBCEIHEBHOH JKHU3HY;

pa3BUTHE y OOYYaIOUIMXCS HAYYHBIX MPEACTABICHUN O MPOUCXOXKJACHUU W CYIHOCTH
anreOpandecknx a0CTpakIuii, crocode OTpakeHHs MAaTEeMaTHYECKOW HayKO#l SIBICHHH W
IIPOLIECCOB B MPUPOJE M OOIIECTBE, POJIM MATEMATUYECKOTO MOJEIMPOBAHMS B HAYYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS H KAUECTB
MBILIUIEHUS], HEOOXOAUMBIX JUIsl aJjallTallii B COBPEMEHHOM LIU(POBOM 0OIIECTBE;

u3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM oOecredynBaeT pa3BUTHE yMEHHs HaOoJarh,
CpaBHHMBATb, HAXOJAUTb 3aKOHOMCPHOCTH, TpeGyeT KPUTHYHOCTH MBIIIJICHUA, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS U  BBIBOABL, (OPMYIUPOBATH
YTBEPKICHHUS;

OCBOEHHE Kypca anredpsl 00eCcrieunBaeT pa3BUTHE JOIMUYECKOI'O MBIIUIEHUS 00y4YaromuXCs:
OHM HUCHOJB3YIOT JEAYKTHBHbIE M HMHIYKTHBHBIE pacCyXIeHHs, o0000ueHue u
KOHKPETU3alHI0, a0CTparupoBaHue U aHaJIOTHIO.

Henn usydyenus yueoHoro kypca «I'eomerpus» 7-9 kiaacc:

Jl0Ka3aTenbHas JIMHUSA NpPEnoJaBaHHUs TEOMETPUM — OOYYaroIIMHCH Y4YUTCS IMPOBOAUTH
JIOKa3aTEJIbHBIE PACCYKAEHUS, CTPOUTH JJOTMUYECKUE YMO3aKIIOUEHMS], I0Ka3bIBaTh HCTUHHBIC
YIBEPXKACHHUS M CTPOUTh KOHTPIPUMEPBI K JIOXKHBIM, IPOBOJUTH PACCYKIAEHUS «OT
IIPOTUBHOI'0», OTJINYATh CBOWCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOPATHBIE YTBEPKACHUS;
HCIIOJIb30BAHHUEC T'COMCTPUICCKHUX 3HAHWUH KaK HHCTPYMCHTA NPpHU PCIICHUU MATCMATHYCCKUX,
IIPAKTUYECKUX 3a7ja4, BCTPEUAIOLINXCS B PEAJIbHOM KU3HU.

Lean n3yvyenust yaeOHOro Kypca «BepositrHOCTh U cTaTHCTHKA» 7-9 Kiacc:
000CHOBAHHOE MIPHUHSATHE PEIICHHUI B YCIOBUSIX HEAOCTaTKA WM N30BITKA HH(OpMAI;
¢dopmupoBaHue y oOydaroumxcsi (yHKIMOHAIBHONH I'PaMOTHOCTH, BKJIIOYAIOIIYIO B ceOs B
KaueCTBE HEOTBEMJIEMOM COCTABIAIOLIEH YMEHHME BOCIPUHUMATh U KPUTHYECKHU
aHaTM3UpoBaTh MH(GOpPMAIMIO, MPEJICTABICHHYI0 B pPAa3IUYHbIX (opMax, IOHUMATh
BEPOSITHOCTHBIM XAaPAaKTEp MHOTMX PEANBHBIX IPOLIECCOB U 3aBUCUMOCTEH, ITPOU3BOIUTH
MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI;

3HaKOMCTBO C OCHOBHBIMM IpPHUHLUIAMU cOOpa, aHadW3a M MPEICTaBICHUS JaHHBIX W3
pa3nuuHbIX cdep KU3HM oOIIecTBa M TOCyJapcTBa MpHOOMIAeT OOydaromMxcs K
OO0IIECTBEHHBIM HHTEpECAM;

Pa3BUTHEC HABBIKOB OpraHU3allun nepe60pa nu HO,[[C‘IéTa qucia BapuaHTOB, B TOM YHCJIC, B
IMPUKIAAHBIX 3aaa4ax;

oOoraiieHre MpeACTaBICHHs Y4allluXcsi O COBPEMEHHOW KapTUHE MHpa U METOAax €ro
HUCCJICAOBaHUA, (pOpMI/IpOBaHI/Ie IMOHUMAaHUA POJIM CTATUCTUKH KAaK MCTOYHHUKA COLHAJIBHO
3HAYNMO I/IH(i)OpMaHI/II/I H 3aKJIaJbIBaOTCS OCHOBBI BEPOATHOCTHOI'O MBILIJICHHA.

MECTO YYEBHOI'O ITPEIMETA «MATEMATHKA» B YYEBHOM IIJIAHE

B cucreme obmero oOpasoBanus «Maremaruka» MpU3HAHA O0O0A3aTEIbHBIM YUEOHBIM

MpeIMETOM, KOTOPBI BXOJWUT B COCTaB MpeaMeTHoW obmactu «Matemaruka u uHpOpMaTHKa».
Cormacao yuebnomy mmany MBOY COII wum. M.IO. JlepmonToBa c. 3aceyHoe TNpeaMeT
«MaremaTnka» B OCHOBHOM IIKOJIE TPAJIUIIMOHHO M3Yy4yaeTcs ¢ 5 Mo 9 Kjacc B paMKax CIEAYIOMINX
yueOHBIX MPEIMETOB: B 5—6 Kiaccax — Kypca «Matematukay, B 7-9 kinaccax — KypcoB «Anredpay,
«I"eomeTpus», «BeposSTHOCTb U CTATUCTHKA.

Ha u3yuenue mpenmera «Marematuka» otBoauTcs 952 waca (5 yacoB B Heneno B 5—6

KJlaccax, o 6 4acoB B Hezlemto B 7—9 kiaccax, 5-8 kinacc — 34 yueOHBIX HE/IeNN), U HUX Ha MPEeAMET
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«Marematuka» 5-6 kmacca orBomutcs 340 wacoB, Ha Kypc «Anredopa» — 306 wacoB, Kypc
«["eomerpusi» — 204 gaca, kypc «BeposiTHOCTB U cTatuctuka» — 102 gaca.

I. COAEP/) KAHUE YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

5 Knacc
PA3JIEJI 1. HATYPAJIBHBIE UYUCJIA U HYJIb

Harypanbnoe uncio. Psng HatypansHbix yncen. Yucno 0. M300pakeHre HaTypaIbHBIX YHCEIT
TOYKaMHU Ha KOOPJAMHATHOW (YMCIIOBOI) MPSMOH.

[lo3unmoHHas cucremMa cyucieHus. Pumckas Hymepanusi Kak HOpPUMEP HEMO3UIIMOHHOU
CUCTEMBI cuuciieHus. [lecaiTuuHas cucteMa CUUCICHUS.

CpaBHeHHE HaTypallbHbIX 4YHCEJ, CpPaBHEHHE HATypajbHBIX uucel ¢ HylnéM. CrocoObl
cpaBHeHUA. OKpyTrieHUuEe HATYpaIbHBIX YUCE.

CnoxxeHue HaTypajbHbIX YHMCEIl; CBOMCTBO HYJIS MPU CIOXKEHUU. BplunTanue kak qeicTBue,
o0paTHOE CJIOXKEHHUIO. YMHOXKEHHE HaTypalbHbIX 4YHCEN; CBOWCTBA HYISl W EOUHUIBI MpU
yMHOXeHUH. J[efieHne Kak AeicTBre, o00paTHOe YMHOKEeHHI0. KOMITIOHEHTHI 1eHCTBUH, CBSI3b MEKIY
Humu. [IpoBepka pesynprata apudmerndeckoro neiictsus. [lepemecturenbHoe U codyeTareabHOE
CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHHUSI, paCIpeACIUTEIbHOE CBOMCTBO (3aKOH) YMHOXECHUSI.

Hcnonp3oBanne OyKB aiisi 0003HAYCHHS HEU3BECTHOIO KOMIIOHEHTAa M 3allCH CBOWCTB
apuMeTUYECKUX ICUCTBHII.

JlenuTtenu v KpaTHbIE YHUCIIA, Pa3jIoXKeHUE HAa MHOXXUTENIH. IIpocTbie U cocTaBHBIE yuCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9./lenenue ¢ ocratkom.

CreneHsb ¢ HaTypaJIbHBIM I10Ka3aTeNeM. 3alKch YUCIa B BUJIE CYMMBI pa3psHbIX CIIaraeMbIX.

UucnoBoe BbIpaKkeHHE. DBpluucieHMe 3HAYEHUH UYMCIOBBIX BBIPAXKECHUHM; IMOPSAIOK
BBITIOJIHEHHUS IeUCTBUH. Mcrioib30BaHre MPU BHIYUCIICHUSIX MIEPEMECTUTEITHHOTO U COYETATEIbHOTO
CBOICTB (3aKOHOB) CJIO’KE€HUS U YMHOXKEHHUS, PACTIPEAECTUTEIbHOTO CBOMCTBA YMHOKEHHUS.

PA3JIEJ 2. TIPOBU

Tema 1. O0bIKHOBEeHHAsA IPO0H
[Ipencrasnenue o apobu Kak crocoOe 3amucH 4acTd BeNWYUHBI. OOBIKHOBEHHBIE POOH.

[IpaBuiibHBIE W HeTpaBWIbHBIE IpoOu. CMelaHHast ApoOb; MpeICTaBIeHUE CMEIIaHHOW Apodu B
BUJIC HENpPaBUJIbHOM JpoOM U BBbIIEJNEHHE IIeI0OM YacTW 4YHUcia U3 HENpaBWIbHON Ipodu.
N300paxkenue npobei ToukaMu Ha 4uciIoBoi mpsimoil. OcHOBHOE cBOicTBO ApoOu. CokpareHue
npo6eit. [IpuBenenue qpodu k HOBOMY 3HaMeHartemnto. CpaBHEHHE JIpOOEH.

CrnoxeHue U BelYUTaHue Apo0eil. Y MHOKEHHE U JIeIeHue 1po0eii; B3auMHO-00paTHbIE APOOH.
HaxoxneHue yacTu 1enoro U Lejoro moero 4acTu.

Jlecatuunas 3anuch apoOeif. IlpeacraBienue necsiTUUHON APOOHB BHJIE OOBIKHOBEHHOM.
N300pakeHre NecATUYHBIX ApoOeil TOUKaMu Ha 4YMCIOBOW mnpsiMod. CpaBHEHHE JECATUYHBIX
Ipooeii.

Apudmernueckre AeHCTBHS € AECATUUHBIMU ApoOsSMU. OKpyTIIeHHE AECATUYHBIX JIPOOEH.

Tema 2. lecaTnuHas apodb
JHecstuunas 3ammch napoOeii. [lpeacraBienue aecaTHIHON APOOUB BHUAEC OOBIKHOBEHHOM.

N300pakeHre NECITUYHBIX JPOOCH TOYKa MU Ha YUCIIOBOW mpsMoil. CpaBHEHHE ICCATUYHBIX
Ipooeii.
Apudmernueckne ISUCTBUS C ACCATUUHBIMU APoOsSMU. OKPYIIICHUE JICCATUYHBIX JTPOOCH.



PA3JIEJI 3. PEHIEHUE TEKCTOBBIX 3ATAY

PemieHrie TEeKCTOBBIX 3a1ad apU(PMETHUCSCKHM CHOCOOOM. PeleHHe JOrMYeckux 3ajad.
Pemenue 3amad mepebopoM BceX BO3MOKHBIX BapHaHTOB. VCIOJIb30BaHME MPHU PEHICHUH 3a7ad
TaOJIUI] U CXEM.

Pemenue 3amad, comepKanmx 3aBUCUMOCTH, CBS3BIBAIOIINE BEIIMYMHBI: CKOPOCTH, BpEeMs,
paccTosiHue; I11€Ha, KOJMYECTBO, CTOMMOCTh. ENWHHUIIBI M3MEpPEeHHs: MacChl, 00BEMa, IICHBI;
paCCTOSIHI/ISI, BpeMeHI/I, CKOpOCTI/I. CBSISB Me)KI[y CINHUIIaMHN I/I3MepeHI/I$I Ka)KHOﬁ BCJIMYUHEI.

Pemenrie oCHOBHBIX 3a/1a4 HA APOOH.

Hpe[[CTaBJIeHI/Ie JAHHBIX B BUJIC Ta6HI/H_[, CTOJI6‘-IaTBIX I[I/IaI‘paMM.

PA3JIEJI 4. HATJIAAHAS TEOMETPUSA

Harnsnnele npeacraBieHus o purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpYT. YT0I. [IpsAMOi, OCTpBIi, TYIIOW U Pa3BEPHYTHIN YIIBIL.

JUinHa oTpe3ka, METpPUYECKHE €OUHMIBI JIuHbl. JUIMHA JIOMaHOW, INEpUMETP
MHOI'OYrojJbHUKa. MI3MepeHne u nocTpoeHue yriloBC MOMOIIBIO TPAHCIIOPTUPA.

Harnsigaele npenctaBieHust 0 pUIypax Ha IJIOCKOCTH: MHOTI'OYTOJIBHUK; MPSMOYTIOJIbHUK,
KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N3obpaxenune ¢uryp, B ToM ymcie Ha kieTdaTol Oymare. [locrpoenue KoHpurypanuii us
yacTel MpsIMON, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KieTdaroil Oymare. Vcrnonb3oBaHUE CBOMCTB
CTOPOH U YIJIOB NPSMOYIOJIbHHKA, KBAJpPATa.

[Inomane IpsAMOYroJIbHUKAa U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 NPSAMOYTOJIBHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KiIeT4aToi Oymare. EAMHUIIBI H3MEepeHus TII0Ia IH.

Harnsimaele  mpencraBieHHs O NMPOCTPAHCTBEHHBIX — (UTypax:  MPSMOYTOJBHBIHA
napaieNienunes, Kyo, MHOTOrpaHHUKH. M300pakeHue MpOCTEHIINX MHOTOTPAaHHUKOB. Pa3BEpTKu
Ky0a u mnapamwienenunena. Co3gaHue Mojeled MHOTOTpaHHMKOB (M3 OyMaru, IpPOBOJIOKH,
IUTACTHIIMHA U JIp.).

O0BEM NMpsIMOYTOIBHOTO Napajienenunesa, kyoa. Equauiel namMepenus oobéma.

6 Kacc
PA3JIEJI 1. HATYPAJIBHBIE UUCJIA

ApI/I(l)MeTI/ILIeCKI/Ie JEHUCTBUSA C MHOI'O3HAYHBIMH HaTypaJbHbIMU YHUCIIAMH. YucnaoBsie
BBIPpAXKCHUA, TOPAOOK ,Z[eI>’ICTBI/II‘;I, HCIIOJb30BaHKe CKOOOK. lcronap3oBaHue IpHU BBIYHUCIICHUAX
MNEPEMECTUTCIIBHOTO U COUCTATCIIbHOTO CBOMCTB CIIOKEHHS U YMHOXCHUS, paCIIPEACIUTCIIBHOTO
CBOMCTBaA YMHOXCHUS. OprT.]'IeHI/Ie HATYpaJIbHBIX YUCCII.

I[CJ'II/ITCJ'II/I " KpaTHBIC YUCJIa; HanOOJIBIIHHI O6H.IPII>1 ACIUTECIIb 1 HAUMCHBIIICC 06]]_[66 KpaTHOC.
I[CJ'II/IMOCTB CYMMBI U ITPOU3BCACHUA. I[CJ'ICHI/IC C OCTAaTKOM.

PA3JIEJ 2. JIPOBU

Tema 1. O0bIKHOBEHHAS U AeCATUYHAS IPOOH

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMICTBO JpoOM, cokpamieHue apodel. CpaBHeHHE U
ynopsaounBanue apooeil. Perenue 3a1a4 Ha HAXOXKACHUE YACTH OT LIETI0T0 U LIEJIOTO IO €r0 YacTH.
JpoOHoe uucno kak pe3ynbTat aeneHus. [lpeacraBienne qecsaTuaHOR 1podu B BUJIE OOBIKHOBEHHON
IpoOu ¥ BO3MOXXHOCTh MPEICTABICHUS OOBIKHOBEHHOH IpoOW B BUIE AECATHYHOW. JlecsTmuHbIe



Ipobu u merpuyeckas cuctema mep. Apudmernyeckue ASHCTBHS M YUCIOBBIE BBIPAXKEHHS C
OOBIKHOBEHHBIMU U JICCATUYHBIMU JAPOOSIMH.

Tema 2. OTHOIIEHHE U TPONOPIHS

Otnomenue. Jlenenne B JaHHOM OTHOIIEHHMH. Macmrtab, mnpomnopuus. IIpumenenue
MPOMOPLUI NP PELICHUH 3a]ay.

Tema 3. IlpoueHTbI

[Tonsitue mpouienta. Beruncienue mporeHTa OT BEJIMYMHBI M BEJIMYMUHBI MO €€ MPOIICHTY.
BripakeHue MPOLEHTOB JAecITHUYHBIME ApoOsmu. PemieHue 3agad Ha MPOLEHTH. BripakeHue
OTHOILICHHUS BEJIMYMH B MPOIECHTAX.

PA3JIEJI 3. IIOJIOKUTEJIBHBIE U OTPULHATEJIBHBIE YU CJIA

[TonoxxurenbHble U OTpULaTeNbHbIe yncia. Llenbie yncna. Monaynp uncna, reoMmeTpuyeckas
UHTEpIIpeTalus MoOIyis uucia. M3oOpakeHue yucesl Ha KOOPAMHATHOM mpsMoi. YwuciaoBbie
npoMexyTku. CpaBHeHue uucen. Apudmernyeckue JEHCTBUS €  TMOJOXKHUTEIBHBIMH U
OTPULIATENIbHBIMH YUCIIAMHU.

[IpsmMoyronbHas cucTeMa KOOpPAMHAT HA MIIOCKOCTU. KoopauHaThl TOYKM Ha TIJIOCKOCTH,
abcrucca u opauHara. [loctpoenne Touek U GUryp Ha KOOPAUHATHOH MJIOCKOCTH.

PA3JIEJI 4. BYKBEHHBIE BBIPAYKEHU A

[Ipumenenue OykB Juisl 3allUCU MaTEeMaTUYECKUX BbIpaXXeHUM umpenioxeHuil. CBoiicTBa
apudmeTnyeckux JAeicTBuil. BykBeHHBbIE BBIpaXKEHHUS M YUCIOBBIE IOJICTAaHOBKU. bykBeHHbIE
paBeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITOHEHTa. DOopMyIibl; (OpMyIIbl IEPUMETPa U TUIOIIAIN
MPSIMOYTOJIbHUKA, KBajIpaTa, 00bEMa napajienenuneaa u Kyoa.

PA3JIEJI 5. PEHIEHUE TEKCTOBBIX 3ATAY

Pemenue TekcTOBBIX 3a1ad apupMETHUECKUM crocoboM. PemieHue normyeckux 3ajad.
Pemenue 3a1au nepe6OpoM Bcex BOSMOMXKHBIX BAPUAHTOB.

Pemenue 3amau, copepxalux 3aBUCMMOCTH, CBSI3bIBAIOIINX BEJIWYMHBI: CKOPOCTb, BpEM,
paccTosiHuE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTENBLHOCTD, BpeMs, 00bEM padoThl. EnnHuUIb!
WU3MEpPEHUS: MacChl, CTOMMOCTHU; DPACCTOSHUS, BPEMEHH, CKOpOCTH. CBsI3p MEXIy €IMHULAMU
U3MEPEHUs KaKJOU BEJIMYHUHBI.

Pemenue 3a1a4, CBA3aHHBIX C OTHOLIEHUEM, IPONOPLUOHATIBHOCTBIO BEJIMYNH, IPOLIEHTAMU;
pelleHre OCHOBHBIX 33J]ad Ha APOOU M MPOLIEHTHI.

OneHka M NPUKHJIKA, OKpyrJieHHe pe3yibTarta. CocraBieHne OyKBEHHBIX BBIPaXEHHUH IO
YCIIOBUIO 3aJ1a4H.

[IpencraBneHue NaHHBIX C TOMOIIBIO TabauIl ¥ quarpamm. CtonbuaTsie JuarpaMMbl: YTEHUE
U nioctpoeHue. UTeHne KpyroBbIX AHarpaMM.

PA3JIEJI 5. HATVIAJHASA TEOMETPUSA

Harnsinaele npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, Iy, yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3anMHOe pacnonoxxkeHne JBYX IMPSAMBIX Ha IUIOCKOCTH, NapajUieibHbIE MpPSIMBIE,
NEePNEHAUKYIISPHBIE TpsAMbIe. M3MepeHne pacCTOSHMI: MeXIy IBYMs TOYKaMH, OT TOYKH IO
PSIMOM; JUIMHA MapuIpyTa Ha KBaJpaTHOM CETKE.



W3Mmepenne M NOCTPOCHHE YIJIOB C IOMOLIBKO TPAHCIOPTHpA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIN,  MPSIMOYTOJbHBIN, TYNOYrOJbHBIH;  pPaBHOOCAPEHHBIM, PABHOCTOPOHHUU.
YeThIpEXYroIbHUK, IPUMEPBI YETBIPEXYIOJbHUKOB. [IpAMOYroapHHK, KBagpar: HMCIOJIb30BaHUE
CBOWCTB CTOPOH, YIJIOB, nuaroHaieil. M3o0paxkeHue reoMeTrpuyeckux (GUTyp Ha HEIMHOBAHHOM
Oymare ¢ HCHOJb30BAaHUEM LMPKYJA, JIMHEWKH, YrojibHHUKa, TpaHcroptupa. Iloctpoenus Ha
KJIeTyaTou Oymare.

[lepumerp MHOTrOyroiapHUKA. [loHsATHE TUIOMAAM (DUTYPBI; €IUHUIBI U3MEPEHHS TUIOLIA IH.
[TpubnmxEénnoe n3MepeHue wiomaan Guryp, B TOM 4rcie Ha KBaapaTHOH ceTke. [Tpubmmxénnoe
U3MEPEHUE UIMHBI OKPYKHOCTH, IIJIOIAIU Kpyra.

CuMMeTpus: LIEeHTpaJIbHAsA, OCEBAs U 3€pKajbHasi CAMMETPUU.

[TocTpoeHrne CUMMETPUYHBIX (PUTYD.

HarnsHele npeacraBieHus o NPOCTPaHCTBEHHBIX (GUIypax: napajuienenunes, Kyo, npusma,
nupamuzia, KOHyC, LWIMHAP, mwap U cdepa. M3o0paxenue npoctpaHCTBeHHbIX Guryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, LMIMHIpPA U KoHyca. Co3aHue Mozenei MpoCTpaHCTBEHHBIX (QUryp
(u3 Oymaru, IpoOBOJIOKH, TIIACTUIIMHA U JIP.).

[Tonsatue o0bEMa; eqMHULBI U3MepeHUs 00bEMa. O0BEM NPSAMOYTOJIBHOIO MapaslieNenunena,
KyoOa.

COJEP KXAHHUE YYEBHOI'O KYPCA «AJII'EBPA»
7 Kaacc
PA3AEJI 1. YNCJIA 1 BBIYNCJIEHHUA

Tema 1. PannmoHaJIbHBIE YHCJIA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OAHOH (OpPMBI 3anHcu ApoOeit K APYyroi.
[ToHsATHE pPAIMOHANBHOTO YHWCIA, 3allMCh, CPABHEHHE, YIOPSAIOYMBAHWE PAMOHAIBHBIX YHCEI.
Apudmerndeckue NeicTBUS ¢ pallMOHATFHBIMU YHcIaMu. Perenne 3a1ad u3 pearbHON MPakTHKY Ha
4acTH, Ha IpoOH.

Tema 2. CTeneHns ¢ HATYPAJBHBIM NOKA3aTeJIeM
CreneHp ¢ HaTypaJIbHbIM IIOKa3aTeJIEM: OIpeJeieHHe, MpeoO0pa3oBaHKUE BBIPAKEHUIN Ha

OCHOBE OTIPEICIICHHS], 3aMUCh OOJIBIIIUX YHCEIL.

Tema 3. IIpoueHThI

[IporieHTHI, 3aNTUChH MPOIIEHTOB B BUJIE APOOM U JIpoOU B BUJE MPOICHTOB. TpHU OCHOBHBIE
3a/1a4d Ha MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOU MPAKTHKH.

Tema 4. PaziokeHne Ha MHOKUTEIN

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3I0KEHNE HA MHOKHUTEIIN HAaTYPAJbHBIX YHCET.

Tema 5. PeaabHble 3aBUCHMOCTH

PeanbHbIe 3aBUCMMOCTH, B TOM YHCJIE TIPSIMasi U 0OpaTHAs MPOMOPIIMOHATEHOCTH.

PA3EJ 2. AITEBPAUYECKHUE BBIPAKEHUSA

[lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHHS C NEPEMEHHOW. JlomycTMMBbIE 3HAYeHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCIMOCTH MEKy BeTMUMHAMU B BUJe (hopMyJIbl. Beraucnenus mno
dopmynam. [IpeobpazoBanre OYKBEHHBIX BBIPQXKEHUMN, TOXKAECTBEHHO PaBHbIE BBIPAXKEHHUSI, paBUIIa
npeoOpa3oBaHusl CyMM U TIPOM3BEIEHUH, MpaBUiIa PaCKPBITUS CKOOOK M NMPHUBENEHUS MOJT00HBIX
Cl1araeMbIx.

CBolicTBa CTENEHU C HATYPAIBHBIM [10KA3aTEIIEM.



Opnownensl 1 MHorouseHsl. CreneHb MHOrowieHa. Cio)keHHe, BBIYUTAHHE, YMHOXKEHUE
MHOTOWICHOB. DOpMyJibl COKpalIEHHOIO YMHOMKEHHMs: KBaJApaT CyMMBlI M KBajgpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

PA3JIEJI 3. YPABHEHMUSA

VYpaBHeHHe, KOpPEHb ypaBHEHHS, MpaBuiIa MpeoOpa3oBaHUs ypaBHEHHUS, PAaBHOCHIBLHOCTD
YpaBHEHUU.

JIuHeitHOE ypaBHEHHE C OJTHOM TEPEMEHHOM, YUCIIO KOPHEH JTMHEMHOTO YpaBHEHUSI, pEIICHUE
JIMHENHBIX ypaBHeHUM. CoCcTaBlI€eHHE YPAaBHEHUI 1O YCIOBHIO 3a/1aud. Pernenne TeKCTOBbIX 3a/1a4 ¢
MOMOUIBIO YPaBHEHHH.

JluneiiHoe ypaBHEHHE C JABYMsI MepeMeHHbIMH U ero rpaduk. Cucrema IBYyX JHHEHHBIX
YpaBHEHUU C J[ABYMs IIepeMeHHbIMH. PellieHne cucTeM YpaBHEHHH CIIOCOOOM MOACTaHOBKHU.
[Tpumepsl pelieHns TEKCTOBBIX 33/1a4 C MOMOIIBI0 CUCTEM YpaBHEHUU.

PA3JIEJ 4. KOOPAUHATHBI U I'PAOUKU. ®YHKIINUN

Koopaunara Touku Ha npssmoii. Yucnossle mpoMexyTku. PaccrossHue Mexay 1ByMs TOUKaMU
KOOpJAMHATHOM NPAMOM.

[IpssimoyronbHas cucrema koopauHat, ocu Ox u QOy. Abcimcca W OpJuHaTa TOYKH Ha
KoopanHaTHOM miockoctu. Ilpumepsl rpadukoB, 3amaHHbIX (opMmynamu. UrteHue rpadukoB
peanbHbix 3aBucumocteil. [lonstue Gynkuuu. ['paduk dynknun. CpoiictBa ¢pyHkuuid. JInneiinas
dynkiwms, e€ rpapuk. I'padux pynkiuu y = I x I. I'paduueckoe perienre TMHEHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPABHEHUM.

8 Kknacc

PA3JIEJI 1. YU CJIA U BBIYMCJIEHUA

Tema 1. KBagpaTHblii KopeHb

KBampatuslit koperp u3 uyucna. [lonstue o6 wuppamnuoHanbHOM uucie. [lecsaTuunble
NpUOKEHUsT HppalMOHANBHBIX Yncen. CBONCTBa apu(METHUECKUX KBAJAPATHBIX KOPHEH U UX
MPUMEHEHHE K TPe00pa30BaHUIO YUCIOBBIX BBIPAKEHHUHN U BEIYUCICHUAM. [leiicCTBUTENbHBIE YHCTA.

Tema 2. CTeneHb ¢ HeJbIM MOKAa3aTeIEM

Crenens c 11e7IbIM TTOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alIUCh YHCIIA.

PA3JIEJI 2. AITEBPAMYECKHUE BBIPAKEHUSA

Tema 1. KBaapaTHblii Tpex4jieH

KBanpaTHbIl TPEXUIICH; pa3J10KEHHE KBAAPATHOTO TPEXUIEHA HA MHOYKUTEIH

Tema 2. Auredpandeckas 1poob

Anrebpanueckasi JpoOb. (OCHOBHOE CBOWMCTBO ajredbpanyeckor apoowu.
CrnoxxeHue, BBIUMTAHUE, YMHOXXEHHE, JICJICHHE  alreOpamdecKux poOei.
PanmonanbeHbIe BBIpa’K€HUsI U UX OpeoOpa3zoBaHUE.

PA3JIEJI 3. YPABHEHUSI U HEPABEHCTBA
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KBagparnoe ypaBHeHue, ¢dopmyia KOpHEW KBaapaTHOTO YypaBHeHHUs. Teopema Buera.
Pemienne ypaBHEHMWi, CBOIJMIIMXCS K JIMHEHHBIM M KBajapaTHeIM. [Ipocreifmme apoOHO-
paluMOHAIbHBIC YPABHEHUS.

I'paduueckas MHTEpHIpeTalusl YpaBHEHHH C ABYMS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMs IIEPEeMEHHBIMU. [IpuMmeps! pelenns cucTeM HEIIMHEUHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMMU.

Perienue TeKCTOBBIX 3aa4 alreOpanyeckKuM CrocoOoM.

UucnoBble HepaBeHCTBA M MX cBoMcTBa. HepaBeHCTBO ¢ OQHOW IEPEMEHHOMN.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEeMBbl JIMHEHHBIX
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

PA3JIEJI 4. PYHKIIUHN

[Tonsarue ¢ynkumu. OOmacTh ONpenesieHUuss 1 MHOXECTBO 3HaueHHi (yHKiH. CriocoOb!
3amanus QyHKIUH.

I'padux pyaxmum. Urenue cBoiicTB pyHkmu o e€ rpaduky. [Ipumepst rpagukoB GyHKIUH,
OTPAKAIOIINX PeaJIbHBIC TPOIIECCHI.

OyHKIUH, ONKMCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBHCUMOCTH, HX
rpaduku. @ynkmmn y = X2,y = X3,y =+/x, y = | x L. ['paduueckoe peleHne ypaBHEHUI U CHCTEM
YpaBHEHUM.

9 Knacc

PA3JIEJI 1. YU CJIA U BBIYMCJIEHUSA

Tema 1. JlelicTBUTE/IbHBIE YHCJIA

PannonaneHbple 4Kcna, UppallMOHAIBHBIE YHCIIA, KOHEUHbIE M OECKOHEUHBbIE JECSTHYHBIE
Ipo6u. MHOXKECTBO 1€WCTBUTEIBHBIX YUCEN; IEHCTBUTENbHBIE YHCTIa KaK OECKOHEUHBIE 1€CATUYHbIE
npobu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JCHCTBUTENBHBIX 4YHCET H
KOOPJAMHATHOW IIPSIMOM.

CpaBHeHHE JI€HCTBUTENIbHBIX 4YHCEN, apu(pMETHUYecKHe JeHCTBUS C JAEUCTBUTEIbHBIMU
YUCIIaMH.

Tema 2. U3mepenus, npudIuKeHNs OLEHKH

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, ATUTEIBLHOCTD ITPOLIECCOB B OKPY’KAIOILIEM MHpE.

[TpubnnxEéHHOE 3HAUYE€HHE BEJIWYMHBI, TOYHOCTh NpUOMMKeHUs. OKpyriieHue 4Yuced.
[Tpukuaka 1 OLEHKa PE3yIbTaTOB BHIYMCICHUM.

PA3JIEJI 2. YPABHEHUSA U HEPABEHCTBA

Tema 1. YpaBHeHusi ¢ 01HOM NepeMeHHO

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIUXCS K JIX HEHHBIM.

KBanpaTtHoe ypaBHeHue. Penienne ypaBHEeHUH, CBOAAIIMXCS K KBaJpaTHBIM. bukBasipaTHoe
ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TPETbEH UM YETBEPTOM CTEIEHEW PpA3JIOKEHUEM Ha
MHOXHUTEIH.

Pemenue npoOHO-paniMoOHAIBHBIX ypaBHEHUH. Perienne TeKCTOBBIX 3a7a4 anredpanyecKum
METOJIOM.

Tema 2. Cucrembl ypaBHEHUH
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VYpaBHeHHE C AByMs MEpEMEHHBIMH M ero rpaduk. PemeHue cucteM ABYX JIMHEHHBIX
YPaBHEHUU C ABYyMsI IEPEMEHHBIMU. PellieHne CUCTeEM JBYX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpod creneHH. ['paduueckasi MHTEpIpeTanusi CUCTEMbl YpaBHEHHH C JByMs
[IEPEMEHHBIMMU.

Pemrenue TeKCTOBBIX 3a7ay aireOpandecKuM CIOCOOOM.

Tema 3. HepaBencTBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHue cucreM JIMHENHHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBanpatHble HepaBeHcTBa. ['padumueckass MHTEpHpeTanus
HEPaBEHCTB U CUCTEMHEPABEHCTB C JIByMsI IIEPEMEHHBIMU.

PA3JIEJI 3. PYHKIIUHN

KBanpatuunas ¢ynknus, e€ rpaguk u cBoiictBa. IlapaGona, KOOpAHWHATHI BEPLIMHBI
napaboJibl, OCh CAMMETPUU NapalOIIbL.

I'paduku pyukmii: y = kx,y = kx + b,y ZS; y =Vx,y = lxl, y = x3u ux coiicrpa.

PA3JIEJI 4. YUCJIOBBIE IOCJIEJOBATEJIBHOCTH

Tema 1. OnpenesieHue U cNOCOObI 32IaHUS YMCJIOBBIX NMOCIE€10BATEILHOCTEN

[ToHsiTHE YMCIIOBOM MOCIIENOBATEIBPHOCTU. 3aJaHUE IOCIIEI0BATENbHOCTH PEKYpPPEHTHOU
dbopmyroit u GopmyIioi N-ro ysieHa.

Tema 2. ApudpmeTndeckasi U reoMeTprUYecKas MPOrpeccuu

Apudmernueckas u reomerpudeckas nmporpeccud. @opMmyIbl N-To WieHa apuPpMeTHIeCcKOi
Y TEOMETPUYECKOM IPOrPECCHil, CYMMBI MEPBBIX N YJICHOB.

N3o00paxkenne dwineHOB apupMETHUYECKOH M TEOMETPUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJMHATHOM MIOCKOCTH. JIMHEHHBIN 1 3KCOHEHITUAIBbHBIA pocT. ClI0KHBIE TPOLIEHTHI.

COJEPKXAHUE YYEBHOI'O KYPCA «'EOMETPUSI»
7 Kaacc

HavanbHele moHsaTHsA reomerpud. Touka, IpsiMas, OTPE30K, JIyd. Yroia. Buubl yrios.
Beprukanbnbie 1 cMeXHbIE yIiIbl. buccekrpuca yria. Jlomanasi, MEOroyroiasHuk. IlapamieasHOCTs U
NEPHEHAUKYIAPHOCTD MPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOMCTBaA 0ceBoi cumMeTpuu. [IpumMepsl cummerpun B
OKPY’KaroIlleM MHUpE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO IUPKYJIS U JIMHEWKH. TpeyroiapHuk. BricoTa, MmeaunaHna,
OuccekTpuca, UX CBOWCTBA.

PaBHOOeIpeHHBIN 1 paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBA W TIPU3HAKK PaABHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku  paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa 1 IPU3HAKK NapaJuIeNIbHBIX NIPAMBIX. CymMMa yIJIOB TpEeyrojbHNKa. BHENIHME yIibl
TPEYTOJIbHUKA.

[IpssMmoyronbHeIi  TpeyrodpHUK. CBOMCTBO MeAWaHbl NPSIMOYIOJIBHOTO TPEYTrOJIbHUKA,
IIPOBEAEHHOW K  runotreHy3e. IIpu3Hakm paBeHCTBA  NPSMOYTOJBHBIX  TPEYTOJbHUKOB.
[TpssMOYTONBHEI TPEYyroJbHUK ¢ yriaoM B 30°.
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HepaBeHcTBa B T€OMETpHH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
Teopema o 0OJIbIIEM yIiie U OONbIIEHCTOpOHE TpeyroibHuKa. [lepreHanKynsap u HaKJIOHHAs.

I'eomerpuueckoe MecTo To4eK. buccekTpuca yria u CepeIMHHBIN IEPIICHAUKYISAP K OTPE3KY
KAaK F€OMETPUYECKHE MECTa TOYEK.

OKpy’KHOCTb U KpYT, XOp/ia U IMaMeTp, UX CBOMCTBA. B3auMHOepacnonoxeHue OKpy HOCTU
u npsimoit. KacarenpHas u cekymiast KOKpyKHOCTH. OKpY»XHOCTb, BIIMCAaHHAs B yroy. Bnucannas u
OIIMCaHHAasl OKPYKHOCTH TPEYIOJIbHUKA.

8 Knacc

UYersipéxyronpuuku. [lapamnmenorpamm, ero mnpus3Haku M CBOMCTBA. YacTHblEe ciydyau
napajuiesiorpaMMoB  (IIPSIMOYTOJIBHUK, poMO, KBaJpar), MX MpHU3HAKU U CBoiicTBa. Tpameuus,
paBHOOOKas Tparenus, e€ CBOMCTBAa U NMpu3Haku. [IpsMoyronapHas Tpanemus.

Merton yaBoenusi Menuansl. LlenTpansHas cummerpusi. Teopema daneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3Kax.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. L{eHTp macc TpeyroyibHUKa.

[Tomobue TpeyroapbHUKOB, K03pdumuent momodbus. [IpusHaku MmomgoOHsi TPEYroJHLHUKOB.
[TpumeHenne NOJ00HS IPH PEIICHUN PAKTUIECKUX 3aj1ad.

CpoiicTBa miomaaei reomerpudyeckux ¢uryp. ®opmynbl Ui IUIOLIAAM TPEYroJbHUKA,
napajuresiorpaMma, pom0Oa u tpanenun. OTHOMIEHUE TUTOIIA ICH TOT00HBIX QUTYD.

Brrauciienue miomaaei TpeyroibHUKOB 1 MHOTOYTOJIbHIKOB Ha KJIeT4aToil Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn MpakTUISCKUX 3a/1a4.

CuHyC, KOCHHYC, TAaHI€HC OCTpPOro yrjla MpsSMOYIOJbHOIO TpeyroyibHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOKAECTBO. Tpuronomerpuueckue ¢pynkmuu yrios B 30°, 45° u 60°.

Brnucannele M LEHTpanbHBIE YIVIBI, YrOJl MEKJY KacaTeJIbHOW W XOpJAOW. YTIbI MEXAy
XOpJlaMU M CEKyIIMMH. BrivcaHHble U ONHMCAHHBIE YETHIPEXYTONIBHUKH. B3anuMHOE pacnosoxeHue
IBYX OKpyxHocTel. Kacanue okpykHocTeil. O01ue kacaTelbHble K ABYMOKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIbl TPUBEICHUS.

Pemenue tpeyronsHuKoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PerreHne npakTH4eckux
3aJ1a4 C MCIIOJIb30BAaHHEM TEOPEMBIKOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanne mogodus. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pou3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTelbHOM.

Bekrop, mnmuHa (MOIynah) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHBOIOIOXKHO
HalpaBJICHHbIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaIld HaJ
BeKkTOpamu. PaznoxeHue BeKTOpa MO JIBYM HEKOJIMHEApHbIM BekTopaMm. KoopauHaThl BEKTOpA.
CkansipHoe Mpou3BeIeHNEe BEKTOPOB, MPUMEHEHHUE JUTsl HAXOXKIEHUS JUIUH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTU. Y paBHEHUS NPSAMOM U OKPY>KHOCTH B KOOPJMHATAX,
nepeceyeHre OKPy>KHOCTE! U MPsIMbIX. MeTOa KOOpIAUHAT U €ro MPUMEHEHHE.

[IpaBubHBIE MHOTOYTOJNBHUKH. J[MHA OKpYXHOCTH. ['pajgycHasu panuaHHas mepa yria,
BBIYUCIICHHE JUTUH YT OKpyx)HocTel. [lnomanp kpyra, cekropa, cerMeHra.

JIBM>KEHMSI TIJIOCKOCTH U BHYTPEHHUE CUMMETpUU QUryp (3JeMEeHTapHbIe MPEICTABICHUS).
[TapayienpHslil nepeHoc. 1loBopor.

COJAEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA)»
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7 Knacc

[IpencraBnenne JaHHBIX B BUJE TAOIUL], qUarpaMm, rpaukoB. 3amoaHeHue TabIull, YTEHUE
U MIOCTPOEHHUE AHarpamMM (CTOJIOMKOBBIX (CTOJNIOYATHIX) M KPYroBbIX). UTeHHE TpapUKOB peatbHbBIX
nporeccoB. V3pnedenue nHGopManum U3 1uarpaMM M TaOJIMI, MCIIOJIB30BAaHUE U MHTEPIPETALUS
JTAHHBIX.

OmnwucarenpHas CTaTUCTUKA: cpegHee apudmMeTHueckoe, MenuaHa, pa3Max, HauOoJbliee H
HaMMEHbIIIee 3HaYeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMepsl ciydailHON H3MEHYHBOCTH.

Cay4aiiHplld SKCIIEpUMEHT (OIBIT) U ciydaiiHoe coObiTHe. BepositHocTh u vactoTta. Posb
MaJIOBEPOSTHBIX M TPAKTHYECKH TOCTOBEPHBIX COOBITHI B mpuponae u B oOmiectBe. MoHeTa u
UrpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepiuHbl. Yucno pédep u cymmapHasi CTENeHb BEPILUH.
[IpencraBnenue o cBs3HocT rpada. Lenu u nuxiel. [Tytu B rpadax. O6xoxa rpada (iIepoB MyTh).
[IpencraBienue 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ HoMoIbI0 Ipados.

8 knacc

IIpencraBneHue AaHHBIX B BUJE TaOJIUL, UarpaMM, rpadukos.

MHOXecTBO, 3J€MEHT MHOXECTBa, IOAMHOXeCTBO. Omepanuuu HajJ MHOXECTBaMHU:
o0ObeMHEeHHEe, TIepecedyeHue, JonoigHeHue. CBolicTBa  omepauMii  HaJ  MHOXECTBAMU:
IEPEeMECTUTENIBHOE,  COuYeTaTelIbHOE,  pacHpeleNuTeNbHoe,  BKIOYeHHd.  Mcnonb3oBaHue
rpau4ecKoro MpeACTaBICHUsS MHOXKECTB JJIsl OMMCAHMS pealibHBIX MPOLIECCOB U SBICHHUM, MpU
peLIeHUH 3ajay.

W3mepenue paccemBaHus JaHHBIX. Jlucnepcus M CTaHJApPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. [lmarpamma pacceuBaHHs. DJIEMEHTapHbIE COOBITHA cly4aiiHOTO ombiTa. CiydaiiHbie
coObiTust. BepositHocTH cOOBITHH. ONBITHI ¢ PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinplii BbIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU COOBITUSIMU B
pHupojie, oOIIECTBE U HAyKe.

JepeBo. CBoiicTBa JepeBbEB: €IUHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BUCSYEW BEPILMHBI,
CBSI3b MEXK/y YUCIIOM BEPILIUH U unciaoM peédep. [IpaBuno ymHoxenus. Pemenue 3a1a4 ¢ moMOILbIO
rpados.

[TpotuBononoxusie coObITUA. [uarpamma Diinepa. OO0beIuHEHNE U TTepecedeHrue COOBITHH.
HecoBmectHble coObiTus. @opmysa CIOKEHUs BEPOATHOCTEH. YCIOBHAsE BEpOSITHOCTH. [IpaBuio
yMHOXKeHus. HeszaBucumble coObiTHs. IlpencraBieHue skcnepuMeHTa B Buje JepeBa. Pemenue
3a/1a4 Ha HaXOXICHHE BEPOSTHOCTEN C MOMOILUBIO JEpeBa CIy4alHOro AKCIEPUMEHTa, Juarpamm
Olinepa.

9 knacc

[IpencraBneHue AaHHBIX B BHUJE TAaONHWIL, AUarpamm, rpadMKoB, WHTEPIpPETAlUs JaHHBIX.
YreHune U NOCTpOCHUE TAONIHULI, TUarpaMM, rpaduKoB MO peasbHBIM JaHHBIM.

IlepectanoBku u ¢axropuan. Coueranuss U uucio couyeranuid. Tpeyronpuuk Ilackans.
Pemenue 3a1a4 ¢ UCMONb30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckast BeposTHOCTb. CiyyailHbIl BBIOOpP TOUKHM M3 (UTYphl Ha IUIOCKOCTH, M3
oTpe3Ka M U3 AYr'" okpyxHocTd. Mcneltanue. Yenex u Heynada. Cepus MCHBITaHUM A0 IEPBOTO
ycnexa. Cepus ucnibitanuii beprnymnu. BepositHocT coObITuil B cepun ucnbiTaHuil bepuymu.

CrnydaiiHass BeJIMYMHA M paCIHpeesICHHE BEpOSATHOCTEN. MareMaTndecKoe OKHJIaHHWE W
pucriepcus. [Ipumepsl MareMaTHYecKOro OKHJAaHWA KaK TEOPETHYECKOTO CPENHEr0 3HAaYeHUs
BEIMYMHBL. MaTeMaTnueckoe OXUAAHUE U AUCIEPCHs CIyYalHOW BEJIIMYMHBI «YUCIIO YCIEXOB B
CEepUH UCIBITAHUN bepHymy.

14



[TonsiTue o 3akoHe OobIUX yncen. M3mepenne BeposITHOCTEH ¢ MOMOIIBIO 4yacToT. Pomb u
3HauUEHUE 3aKOHA OOJIBIINX YKHCEI B MPUPOJIE U OOIIECTBE.

HNudopmanust 06 yuere padoueii [lporpammsbl Bocniutanusi B pazaene «Coaep:xxanue
yueoHoro npenmera «MaTtemaTuka»
B pa3nenax u reMax y4eOHOTO MpeaAMeETa yuuTeNlb OyeT:

o no0yXaate oOydaromuxcsi coOmogaTe Ha YpOKe OOIIEIPUHATHIE HOPMBI ITOBEICHUS,
npaBwia OOIIEHHWS CO CTapmHMMHU (TIeJarorudecKuMU PaOOTHUKAMH) W CBEPCTHUKAMH
(oOygaromumucs ), IPUHIUIB Y9eOHON AUCIMIUIMHBI U CAaMOOPTaHU3aLUHY;

o NPUBJIEKaTh BHUMaHMS OOYYAIOIIMXCS K LEHHOCTHOMY AacCHEKTy M3Yy4aeMbIX Ha YpOKax
SIBJICHUI1, NCIIOJIb30BAaB BOCIIUTATEIILHBIC BOZMOXXHOCTEH CoZlepKaHus pa3zena (TeMbl) yepes
noJ00p COOTBETCTBYIOIIMX YHNPKHEHUH ¥ JEMOHCTPAIMIO OOYYaIOIIMMCS IMPHMEpPOB
OTBETCTBEHHOTO,  TPaXJAHCKOTO  IOBEACHUS,  TPOSBICHUS  YEIOBEKOMIOOMS |
I00pOCEepACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHUS, 3a1ad s
peuieHus], poOIeMHBIX CHUTYAIUH 1JIs1 00CYXKIEHHS B KJIacce;

o BKJIFOYaTh B YPOK WIPOBBIC AJIEMEHTBI, KOTOPBIC MOMOTYT MOIACPKaTh MOTHBALIUIO
o0ydJaromuxcs K TIOJYYCHUIO 3HAHWM, HaAJQKUBAHUIO TTO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIICHHH B KJIacce, YyCTaHOBJICHUIO T0OPOsKeIaTeIbHOM aTMOCc(hephbl BO BpeMs YpOKa,

o MPUMEHSTh Ha YPOKaX HHTEPAKTUBHBIX (POpM pabOTHI ¢ 00YJaIOIIMHCH.

1. IJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IIPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yabTaThl OCBOCHHSI MPOTPAMMBl OCHOBHOTO O0IIEro 0O0pa3oBaHUS IO
MaTeMaTHKE JIOJDKHBI OTpa)kaTh TOTOBHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS CHCTEMOI
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM M PACIIMPEHUS OINbITA ACATEIBHOCTH Ha €€ OCHOBE U B
MPOLECCE PEATU3AaLMU OCHOBHBIX HANPABJIECHUNW BOCIUTATENBHOM IEATEIIBHOCTH, B TOM YHCIIE B
YacTH:

IlaTprnoTHYecKOro BOCIMTAHUS:

° MPOSIBIICHUEM MHTEpPECA K MPOIIOMY U HACTOSIIEMY POCCHICKOW MAaTEMATHKU;

° LIECHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCHUMCKMX MAaTEMaTHUKOB M POCCHUCKOU
MaTeMaTUYECKON IIKOJbI, K HCHOJIb30BAHUIO ATHUX JOCTHKEHUWA B JPYrMX HayKax H
MPUKIIAIHBIX cepax; IEHHOCTHOE OTHOIICHHE K TOCTHXEHUsIM cBoeil Poguuel — Poccun, k
HayKe, UCKYCCTBY, CIIOPTY, TEXHOJIOTHSM, OOEBBIM TMOJBHUTAM U TPYAOBBIM JTOCTHKEHUSIM
Hapoza;

° OCO3HAHUE  POCCHUMCKOM  TPAXKTAHCKOM  HJICHTHYHOCTH B  MOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHATHHOM OOIIECTBE, MPOSIBICHUE MUHTEpPeca K MO3HAHUIO POJIHOTO SI3BIKA,
UCTOpUH, KyIbTypsl Poccuiickon denepaunn, CBOEro Kpas, HapoaoB Poccuu;

° YBOKEHUE K CUMBOJIaM Poccuu, rocylapCTBEHHBIM IIpa3JHUKaM, HCTOPUYECKOMY U
MPUPOJHOMY HACIIEIUI0 W MaMSATHUKAM, TPAJULMSIM Pa3HbIX HAPOJOB, MPOKUBAIOLIUX B
POJHOM CTpaHE.

I'pamaaHCcKOro BOCIMTAHMSA:

° TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpaXJaHWHA W peaju3allud ero IIpas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD,
SIBIIGHUH, MPOLEeyp TpakJIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U Mp.), YBaXKEHHUE MPaB,
cBOOO/I ¥ 3aKOHHBIX UHTEPECOB IPYTHX JTIOACH;
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aKTUBHOE y4acTHe B KM3HHM ceMbHu, OpraHusanuu, MECTHOTO COOOIIECTBA, POTHOTO Kpas,
CTpaHbl;

HENPUATHE JTIOOBIX (OPM IKCTPEMHU3MA, TUCKPUMHUHALINN;

MMOHMMAaHUE POJIH PA3IUYHBIX COIMABHBIX HHCTUTYTOB B KH3HU YEJIOBEKA;

MpeJICTaBICHHE 00 OCHOBHBIX MPaBax, CBO0OaX U 00S3aHHOCTSAX TPAKIAHIHA, COIIMATLHBIX
HOpMax W  TpaBUiaX  MEXKIUYHOCTHBIX  OTHOLIEHHMH B  TOJUKYJIBTYPHOM U
MHOTOKOH(ECCHOHAIbHOM OOIIECTBE;

MIPEJICTABJICHHUE O CIIOCO0aX MPOTUBOACHCTBHSI KOPPYIIIIUH;

TOTOBHOCTB K pa3HOO0Pa3HON COBMECTHOM 1€ATEIbHOCTH, CTPEMIICHUE K B3aUMOIIOHUMAHHUIO
Y B3aMMOIIOMOIIIH, aKTUBHOE Y4acTHE B IIKOJILHOM CaMOYIIPaBJICHUH;

TFOTOBHOCTh K YYacTHIO B TYMaHUTApHOH NEATENbHOCTH (BOJIOHTEPCTBO, IMOMOIIb JIFOISIM,
HY>KJAIOIIUMCS B HEl).

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

TOTOBHOCTBIO K OOCYXICHHIO JSTHYCCKHMX TIPOOJIEeM, CBS3aHHBIX C MPAKTHYCCKUM
NPUMCHCHUEM JIOCTH)KCHUW HAyKW, OCO3HAHHEM Ba)XHOCTH MOPAIBHO-ITHYCCKHX
MPUHIIAIIOB B JACSITEILHOCTH YUEHOTO;

OpHUEHTAIIN Ha MOpajibHbIE IIEHHOCTH U HOPMBI B CUTYaI[USIX HPABCTBEHHOTO BBHIOODA;
TOTOBHOCTb OIICHHBATh CBOE MMOBEJCHHE U TOCTYIKHU, TIOBEICHUE U MTOCTYIKU APYTUX O
C TIO3UIIMK HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;
AKTUBHOE HETIPHUATHE ACOIHMAIBHBIX IMOCTYIKOB, CBO0O/a M OTBETCTBCHHOCThH JIMYHOCTH B
YCIIOBUSX HHIUBUYaTHHOTO U OOIIIECTBEHHOT'O TPOCTPAHCTBA.

ICTETHYECKOT0 BOCTIUTAHUS

CIIOCOOHOCTBIO K SMOIMOHATBHOMY M JICTCTHYECKOMY BOCIPHUSATHIO MaTeMaTHYCCKUX
00BEKTOB, 3ajay, pEIICHUN, PACCYKICHUWU, YMEHHMIO BHJETb MaTeMaTHYEeCKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

BOCIPUUMYHMBOCTD K Pa3HbIM BHJIaM UCKYCCTBA, TPATUIUSAM U TBOPUECTBY CBOETO U JAPYTUX
HapoOJOB, MOHMMAaHHE AMOIMOHAILHOTO BO3JEWUCTBUS HCKYCCTBA; OCO3HAHUE BaKHOCTH
XyJI0’KECTBEHHOM KYIbTYPHI KaK CPEICTBAa KOMMYHHUKAIIUU U CAMOBBIPAXKECHHUS,

MOHMMAaHWE IICHHOCTH OTEYECTBEHHOTO W MHPOBOTO WCKYCCTBA, POJIA ITHUYECKUX
KYJIBTYPHBIX TPaJAULIUNA U HAPOJIHOTO TBOPUECTBA;

CTpEeMJICHHE K CAMOBBIPAXECHHUIO B PA3HBIX BUJIaX HCKYCCTBA.

IleHHOCTH HAYYHOTO TMO3HAHMS:

OpUEHTAIle B JEATEeIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS YEJIOBEKa, MPUPOIBI U OOIIECTBAa, MOHUMaHUEM
MaTEeMaTHYECKON HAayKHW KakK cepbl YeIOBEYCCKOW IEATSIBHOCTH, ITANOB €€ Pa3BUTHS H
3HAYMMOCTH JIsSl PA3BUTHUS [TUBUITH3AIUH;

OBJIAJICHUE S3BIKOM MAaTEMAaTUKH M MaTeMaTH4YeCKOW M YUTATeNIbCKOW KYIbTYpPOU Kak
CPEICTBOM MO3HAHUS MUPA;

OBJIaJICHUEC OCHOBHBIMU HaBBIKAMH HCCIIEIOBATEIILCKOM JISATEIIBHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OTTbITa, HAOJFOICHUH, TIOCTYITKOB M CTPEMJICHUE COBEPIICHCTBOBATH ITYTH
JOCTYIKEHUS MHINBHTyaJTbHOTO W KOJUIEKTHBHOTO OJIarOIMOJTYYHS.

@u3nyecKoro BOCHUTAHNUS, (POPMUPOBAHUS KYJIbTYPbI 310POBbSI U IMOLMOHAIBLHOIO

Os1aronosiyqus:

OCO3HAaHUE IICHHOCTHU XU3HU,

OTBCTCTBCHHOC OTHOLICHUC K CBOCEMY 3JIOPOBbHIO M YCTAHOBKA Ha SIlOpOBBIﬁ 06pa3 KHU3HHU
(3,Z[OpOBOC IIUTaHUEC, CO6J'IIOI[€HI/IG TUTUCHUYCCKUX IIpaBUII, C6aHaHCHpOBaHHBIﬁ PEKUM
3aHATHH U OTAbIXA, PEryJIsIipHas (bI/ISI/IquKaH aKTI/IBHOCTB);
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OCO3HAHHME IMOCIEICTBUI M HENPUATHE BPEIHBIX MpPUBBIUEK (YMOTpeOJIeHHE aJIKOTOJId,
HapKOTHKOB, KypeHHE) 1 UHBIX (GOpM Bpela Uil pU3MUECcKOro U MCUXUUECKOTO 30POBbS;
coOuro/ieHre MpaBui OE30MacHOCTH, B TOM YHMCIIE HABBIKOB O€30IACHOTO IOBEACHUS B
UHTEPHET-CPEIIE;

CHOCOOHOCTh aJaNTUPOBAThCS K CTPECCOBBIM CUTYaLUsIM U MEHSIOLIMMCS COLUAJIbHBIM,
UH(POPMALMOHHBIM U MIPUPOIHBIM YCIOBHSM, B TOM YHCIIE OCMBICIISISE COOCTBEHHBIH OIBIT U
BBICTpanBas JaJbHEUIINE LETH;

yMEHUE IPUHUMATh ce0s1 U JPYTuX, HE OCYXKasi;

YMEHHE OCO3HaBaTh SMOIMOHAIBHOE COCTOSHHE ce0s M Jpyrux, yMEHUE YIpaBiIATh
COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSIHUEM;

TOTOBHOCTBIO ITPUMEHATH MaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbs, BEACHUS
3I0pOBOTO 00pa3za XU3HU (3A0POBOE MHUTAaHWE, COATAHCUPOBAHHBIN PEXHUM 3aHATUA U
OT/IbIXa, PEryisipHas pu3nyecKasi akTUBHOCTb);

c(OpPMHPOBAHHOCTBIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TAaKOTo
K€ MpaBa APyroro 4eaoBeKa.

TpynoBoro BocnuTaHus:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE B pPEIICHWH HIPAKTHUUYECKHUX 3aJad MaTeMaTU4YeCcKOM
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)XKHOCTU MAaTeMaTH4YeCKOTro oOpa30BaHUsS Ha MPOTSKEHUU
BCEH JKM3HU Ul YCIIEUIHON MPpOo(peCcCUOHALHON JeITeNbHOCTH U pa3BUTHEM HEOOXOUMBbIX
YMEHUH; clI0COOHOCTh MHUIIMMPOBATH, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIOJIHATH TAKOI'O
poJia 1eATeNbHOCTD;

MHTEpEC K MPAKTHIECKOMY U3YUEHUIO TpodeccHii U Tpyaa pa3InaHOTO POja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS U3Y4aeMOro NPEAMETHOIO 3HAHNUS;

OCO3HaHME BAKHOCTU OOyuYeHMsI Ha NPOTHKEHMM BCEH IJKU3HU U1 YCIELIHON
pohecCuOHANBHOM e TEIbHOCTH U Pa3BUTUE HEOOXOAMMBIX YMEHHM JIs 3TOTO;
TOTOBHOCTb aJalITUPOBAThCS B IPO(ECCHOHANIBHOI cpee;

YBa)XEHUE K TPYAY U pe3yabTaTaM TPYJOBOH AESITEIbHOCTH;

OCO3HaHHBIM BBIOOPOM M IOCTPOEHHEM WHAMBUIYAIbHOM TpaeKTOpuu oOpazoBaHMs U
KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
IKOJIOTHYECKOT0 BOCTIMTAHMSA:

OpHEHTallMe Ha MPUMEHEHHWE MAaTeMaTH4eCKUX 3HAHUM A pelieHus 3ajad B o0jacTu
COXPAaHHOCTH OKPYKAalOLIEH cpeabl, INIAHUPOBAHUS IOCTYNKOB M OLEHKHM MX BO3MO>KHBIX
MOCJIEACTBUM ISl OKPYXKAIOLIEH CpENbl;

OCO3HaHHEM TJI00aJIBLHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U IyTel UX peleHus;
NOBBIIIIEHUE YPOBHS 5SKOJOIMUYECKOW KyJIBTYphl, OCO3HaHHE TIJI00AJILHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelIeHus;

AKTUBHOE HENPUATHE NEHCTBUM, IPUHOCAILLMX BPE OKPYKAIOLIEH cpeae;

OCO3HAHHWE CBOEM pOJIM KaK TrpakJaHMHA M TOTPeOUTENs B YCIOBUSX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTMYECKOW U COLMATIBbHOM Cpef;

TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON AESITEIBHOCTH IKOJIOTHUECKOM HAIIPaBIEHHOCTH.
JIn4HOCTHBIE Ppe3yJibTaThl, oO0ecneYHBAKOIIME AJANTANMIO O00ydYamowierocss K

U3MEHAIIMMCS YCJIOBUSAM COLUAIBHON U IPUPOJAHOM Cpelbl, BKJIYAIOT:

OCBOCHHE OOYYAlOIIMMHUCS COIHAIBHOTO OMbITa, OCHOBHBIX COLMAIBHBIX pOJEH,
COOTBETCTBYIOIIMX BeIyIIeH [eATeIbHOCTH BO3pacTa, HOPM M MpaBWJl OOIIECTBEHHOIO
noBeJeHHsI, (OPM COLMATBHOM KU3HU B IPYINaxX U COOOIIECTBAX, BKIIIOYAsi CEMbIO, IPYIIIbI,
cOopMUPOBaHHbIE TIO MPOPECCUOHANBHON JESATENHOCTH, a TaKXKe B paMKax COLHUAIbHOIO
B3aUMOJEICTBUS C JIOJbMH U3 APYTrOoH KyJIbTYPHOU CPEJIBL;
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o CMOCOOHOCTh OOyYaroIMXCsl BO B3aUMOACWCTBHM B YCIOBHUSAX HEOIPEACICHHOCTH,
OTKPBITOCTB OIBITY M 3HAHHUSM JIPYTHUX;

o CIOCOOHOCTh JEHCTBOBaTh B YCIIOBHSX HEONPEAEICHHOCTH, IMOBBIIIATH YPOBEHb CBOEH
KOMIICTEHTHOCTH 4Yepe3 MPaKTHYECKYI0 IeSTEIbHOCTh, B TOM YHUCIIC YMEHHE YYUTBCS Yy
IpYruX JIIOJEH, OCO3HAaBaTh B COBMECTHOHM JAEATENbHOCTH HOBBIC 3HAHUS, HABBIKM M
KOMIICTEHIIMH U3 OIIbITA APYTHX;

o HaBBIK BBISBJIICHUS M CBS3BIBAHMs 00pa3oB, CIIOCOOHOCTh (POPMHUPOBAHUSI HOBBIX 3HAHHIA, B
TOM YHCJIE CIOCOOHOCTh (OPMYITUPOBATH HJIEH, MOHATHS, TUIOTE3bI 00 OOBEKTax u
SIBIICHHSIX, B TOM YHMCJIC paHee HE U3BECTHBIX, OCO3HABATH AC(PUIINTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE Pa3BUTHE;

o YMEHHE paclio3HaBaTh KOHKPETHBIC MNPUMEPBI IMOHATHS MO XapaKTepPHBIM IpPH3HAKAM,
BBINIOJIHATE OIEpAllid B COOTBETCTBUU C OMNPEACICHHEM M TPOCTCHIIMMHU CBOMCTBaMU
MOHSTHS, KOHKPETH3UPOBATh TOHITHE TPUMEPAMHU, UCIIONIB30BaTh MOHATUE U €r0 CBOWCTBA
MIPH PEUICHUH 3a]1a4 (Jlajiee - ONepUPOBATh MOHATUSIMHE ), a TAK)KE ONEPUPOBATh TEPMUHAMH U
NPE/ICTaBICHUSAMH B 00JIACTH KOHIEIIIUY YCTOWYHBOTO PA3BUTHS,

. YMEHHE aHAJIU3UPOBAThH U BBISIBIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U IKOHOMUKH;

. YMEHUE OLICHUBATh CBOM JICUCTBUS C YUETOM BIIMSHHUSI HA OKPYKAIOILLYIO CPENY, TOCTUKEHUN
1eJIed U IPE0I0JIEHUS BBI30BOB, BO3MOXHBIX INI00AIBbHBIX MOCIEACTBUMN;

. CIOCOOHOCTH 00YUAIOIIUXCSl 0OCO3HABATh CTPECCOBYIO CUTYALUIO, OLIEHUBATh IPOUCXOASIIHE
M3MEHEHUS U UX MOCIECACTBUSA;

. BOCIIPMHUMATh CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOLINI KOHTPMED;

. OLICHUBATb CUTYALIUIO CTPECCA, KOPPEKTUPOBATH IPUHUMAEMBIC PELICHUS U IEUCTBUS;

. (bopMyIMpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT, YMETh HAXOJUTh
IIO3UTHBHOE B IPOU30LIEAIIECH CUTYalluH;

. OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHUH ycriexa.

METAIIPEJMETHBIE PE3YJIbTATBI

N3yuenne mareMaTHMKH B OCHOBHOM HIKOJIE CIIOCOOCTBYET JTOCTHUKEHHIO METalpeAMETHBIX
pe3yJIbTaToB, B TOM UYHCIIE:
OBy1aieHMI0 YHUBEPCAJIbHBIMH N03HABATEIbHBIMU e CTBUSIMM:
Ba3oBble joruyeckue aeiicrBus:
. BBISIBJIATh M XapaKTEPU30BaTh CYLIECTBEHHbIC IPHU3HAKKM MaTeMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOILIEHUH MEXly MOHATUAMU; POPMYJINPOBATH ONPEAEICHHs OHATHH;

. YCTaHABIIMBATh CYIIECTBEHHbIN IMPHU3HAK KJIacCU(PHUKAIUU, OCHOBaHUS JUIsl 0000IIeHus U
CPaBHEHUsI, KPUTEPUU IIPOBOJUMOTO aHAJIN3A;

. BOCIPUHHUMATh, (QOPMYJIMPOBAaTh M MPEOOpPa3OBbIBATh CYXKIEHHUSA: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

. C Y4E€TOM IIPEIII0KEHHON 3a/1a4M BBIABIIATh MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HU
U IPOTUBOpEeYHs B (aKTax, JaHHBIX, HAOIIOJEHUSIX U YTBEPKICHUIX;

. IpeaiaraTe KpUTEPUH JJIS BBISIBIICHHS 3AKOHOMEPHOCTEN U MTPOTUBOPEUMI;

. JIeNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

. BBISIBJIATh J1eUIUTH HHPOPMALIUY, JTAHHBIX, HEOOXOJUMBIX JJISi PEIICHHUs MMOCTABICHHOM
3a/1a4u;

. BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBA3U IIPU U3YUYEHUH SIBJICHUI U IIPOLIECCOB;

. pa3buparh J0Ka3aTeIbCTBA MATEMaTHYECKUX YTBEP)KIEHUU (MpsSMblE U OT MPOTHUBHOIO),

INPOBOAUTE CaMOCTOATCIIBHO HECJIOXHBIC JOKA3aTCIbCTBA MATEMATHYCCKUX CbaKTOB,
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BBICTpAaWBaTh AapryMEHTAIUIO, MPUBOAWTH MPHUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus y4eOHOM 3amauu (CpaBHHMBATh HECKOJIBKO
BApHAHTOB pEIIEHUS, BbIOMpaATh Hauboyiee NOAXOMSAMIUNA C Y4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarejahLCcKue AeiicTBHA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIUI HHCTPYMEHT TTO3HAHWS;

(dbopMyIMpoBaTh BOMPOCH, (PUKCUPYIOIIHE MPOTHUBOpEUHE, MPOOIEMy, CaMOCTOSTEIHHO
yCTaHaBJIMBaTh UICKOMOE U JIaHHOE;

(dbopMupOBaTh TUNOTE3Y 00 HUCTUHHOCTU COOCTBEHHBIX CY)KIEHUH U CYXKACHUU IPYTHUX,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJUTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIOXHBIA HKCIIEPUMEHT,
HeOOJIbIIOE HCCIIEIOBAaHUE IO YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXy COOOM;

OIICHWBATh HA MPUMEHHUMOCTh W JOCTOBEPHOCTh HH(OpPMAIUH, IIOJTYICHHOH B XOJe
HCCe0BaHUS (IKCIIEPUMEHTA);

CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yabTaTaM IPOBEAEHHOTO
HaONIOJICHUsI, HWCCIIEOBaHMs, OLIEHWBATh JOCTOBEPHOCTh IOJNYYEHHBIX pPE3yIbTaTOB,
BBIBOJIOB M 00OOILIEHNUIH;

MIPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE TMpoOIECcCa, COOBITUH M HX TMOCIEICTBUS B
AQHAJIOTUYHBIX WJIM CXOAHBIX CHUTYalUSX, BBIABUTATH MPEIIONOXKEHUS 00 UX pa3BUTHHU B
HOBBIX YCJIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmaunmei

BBISIBJIATh HEIOCTATOYHOCTh M M30BITOYHOCTh WH(POPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

MPUMEHSTh pa3jMYHble METOJbI, WHCTPYMEHTHl W 3ampoChl TpHU TOHCKE Hu O0TOOpe
WH()OPMAIMY WM JIAHHBIX W3 MCTOYHHKOB C YYETOM MPEIJIOKEHHOW y4eOHOW 3amadu U
3aJIaHHBIX KPUTCPHUEB;

BBIOMpATh, AaHANU3UPOBATh, CUCTEMATH3UPOBATH U HUHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUAOB U (OPM MpeCTaBICHUS;

CaMOCTOSITENTLHO BBIOMpaTh (OpMy TpEJACTaBICHHUS WH(POPMAIMU W WJUTFOCTPUPOBATH
peliaeMble 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU TpaduKoi ¥ X KOMOMHAIIMSIMH,
OIICHWBATh HAJAEKHOCTH WH(POPMAIIUU IO KPHUTEPHSIM, MPEIUIOKCHHBIM YYHUTEICM HIIN
c(OpMYyJIUPOBAHHBIM CaMOCTOSITENIBHO;

HaXOJUTh CXOAHBIE apTyMEHTHI (TOATBEPKIAIOIINE HIIM OMPOBEPralolue OJHY U Ty Ke
UJICI0, BEPCHUIO) B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HUH(POPMALIHIO.

OB1a1eHHI0 YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ CTBUSIMH

Oo0menue:

BOCIIPHHUMATh W (OPMYJIHPOBATH CYXJICHHS, BBIPAKATh OMOIMH B COOTBETCTBHH C
YCIIOBUSIMH U TICJISIMHA OOIICHHS;

BBhIpa)kaTh ceOs1 (CBOIO TOUKY 3PCHHMS) B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
0 XO/1y pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYUYEHHBIN pe3ynbTarT;

B XOJie¢ OOCYXJECHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMBI, MPOOJIEMBI,
peliaeMoii 3a1auu, BHICKAa3bIBaTh UJIEH, HAIICJICHHBIE Ha MIOUCK PEIICHHUS,

COITOCTABJIATH CBOM CYXJICHUSC CYKICHUSMHU JAPYTUX YIACTHUKOB JUAIOTa, OOHAPYKUBATH
pa3IM4Mre U CXOACTBO MO3UILINIM;
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B KOPPEKTHOM (opme GOopMyYITHPOBATH Pa3HOIIIACHS, CBOU BO3PAKEHHS,

nyOJIMYHO TPEACTABIATh PE3YJIbTaThl PEIICHUS 33/a4H, IKCIEPUMEHTA, HCCIICAOBAHUS,
MIPOEKTA;

CaMOCTOSITENILHO BBIOMpATh (OPMAT BBICTYIUIEHHS C YY€TOM 33/a4 IPE3CHTAlUU |
0COOCHHOCTEH ayTUTOPHUH.

pacro3HaBaTh HeBepOAIbHBIC CPEICTBA OOLICHNUS, TIOHUMATh 3HAUYCHHUE COIIMAIBHBIX 3HAKOB,
3HATh U PAcIlO3HABATh MPEANOCHIIKN KOHPIUKTHBIX CUTYallui M CMTYaTh KOH(IMKTHI,
BECTHU TIEPETOBOPHI;

MIOHUMATh HAMEPEHUSI IPYTUX, IPOSBIATh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B
KOPPEeKTHOH Gopme (HOopMyIHpPOBATH CBOU BO3PAKECHUS;

B XO0JI¢ Tajiora u (WIN) AUCKYCCHH 337aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1aeMOM TEMbI U
BBICKa3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a41 U TOJIEpKaHUe OJIar0KenaTeIbHOCTH
001IIeHHS,

COIOCTABIISITH CBOM CYX/ICHHS C CY)KACHUSIMHU JIPYTUX YYaCTHHKOB JUAIIOra, OOHAPYKUBATh
pa3IMyuue U CXOJCTBO MO3UIIUH.

CoBMecTHas 1eAITeILHOCTD (COTPYIHUYECTBO):

NOHMMATh W WCIOJb30BATh NMPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIHbHOW paOOTHI IMpH
peuIeHuH YYeOHBIX MaTeMaTH4ecKuX 3a/ad, KOHKPETHOH mpoOJieMbl, OOOCHOBBIBATH
HEOOXOAMMOCTh NPUMEHEHHsS TPYNIOBBIX (OPM B3aUMOJACHCTBHS TPH  PEHICHHH
NOCTABJICHHOM 3a/1a4H;

NPUHUMATh IEJh COBMECTHOH JEATEIbHOCTH, KOJUICKTHBHO CTPOHMTH JCHCTBUS MO €€
JOCTHKEHUIO: paclpeneNaTh pPOJIM, JOTOBAapHBATHCS, OOCYKAATh IPOLECC W Ppe3yiabTar
COBMECTHOH pabOThI; IUIAHUPOBATh OPTaHU3ALNI0 COBMECTHON pabOTHhI, paclpeIesiTh BUIbI
paboT, ToTOBapUBATHCS, 00CYKIATh IPOIECC U PE3yIbTAT PAOOTHI,

yMeThb 0000IIaTh MHEHHS HECKOJBKHX JIIOJCH, NpOSBISATH TOTOBHOCTH PYKOBOIUT,
BBITTOJIHATH TIOPYYEHUS, TOTIHHATHCS,

y4acTBOBaTh B TPYMIOBBIX (opMmax paboThl (0OCYykaAeHUs, OOMEH MHEHMSIMH, MO3TOBBIE
HITYPMBI U JIp.);

BBITIOJIHATE CBOKO YacTh pPa0OTHI, JOCTHTaTh KAa4eCTBEHHOTO pE3yibTaTa IO CBOEMY
HANPaBJICHUIO U KOOPJMHUPOBATH CBOM JIEHCTBHS C IPYTMMH YICHAMH KOMaH/IbI;
OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOIIUI MPOIYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBAaTh pE3yJbTaTbl C MCXOJHOM 3agauell W BKJIAJ KaXJIOro YjeHa KOMaHJAbl B
JOCTH)KEHHE Pe3yJbTaToOB, pa3JessiTh cepy OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTH K
MIPEJOCTABICHUIO OTYETa Mepe]] IPYIIo.

OBJ1a/1eHNI0 YHHBEPCAJbHBIMH Y4eOHBIMH PeryJIAITUBHBIMH AeiiCTBUSIMH:
Camoopranmu3anus:

BBISIBIISIT TIPOOJIEMBI JUTSI PEIIICHNUS B )KU3HEHHBIX U YIEOHBIX CUTYaIUSIX;

OPHEHTHUPOBATHCS B PA3IMUHBIX MTOJIX0AaX MPUHATHUS PEMICHUH (MHINBUIYaIbHOE, TPUHSATHE
pelleHus B rpymIe, NPUHITHE PellIeHni TPYIIoi);

CaMOCTOSITENILHO COCTAaBIIATh AITOPUTM PELIeHU 3a7auil (WM €ro 4acTh), BEBIOUPATh CIIOCO0
perieHus yaeOHOM 3a7jaui C Y4eTOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBaTh MpeaaraeMble BAPHAHThI PEIICHUIA;

COCTABIIATh IUIAH JIeHCTBMH (IUIaH peanu3alMd HAMEUYEHHOTO alrOpUTMa peleHHs),
KOPPEKTHPOBATh TMPEAJOKEHHBI QJITOPUTM C Y4YETOM IIOJyYeHHs] HOBBIX 3HaHMHA 00
H3y4aeMOM OOBEKTE;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.
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1)

2)

3)

4)

CaMOKOHTPOJIb:

BJIa/IETh CIIOCO0AMU CaMOTIPOBEPKH, CAMOMOTHBAINH, pe(pIIeKCHN U CAMOKOHTPOJIS ITpoIiecca
U pe3yJbTaTa pelleHus: MaTeMaTUYeCcKOi 3a1auu;

IPENBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IpPU PEUIEHMM 3a7aud, BHOCHUTH
KOPPEKTHBBl B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yNbTaTa JIESATENIbHOCTH IIOCTABJICHHON L€ M YCIOBUSM,
OOBSICHATh MPUYUHBI JAOCTIKEHHS WM HEAOCTIKCHHS IIeJH, HaXOJUTh OIIMOKY, JaBaTb
OLIEHKY MTPHOOPETEHHOMY OTIBITY;

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallud U IpeJyiaraTh IJIaH €€ U3MEHEHNUS,

YUUTHIBATh KOHTEKCT U MPEIBUJIETh TPYAHOCTHU, KOTOPHIE MOT'YT BOBHUKHYTH IPU PELICHUU
y4eOHOI1 3a/1auu, aJalTUPOBATh PEIIEHUE K MEHSIOIIMMCS OOCTOSTEILCTBAM;

OOBSICHATh TPUYUHBI JOCTIDKEHHS (HEJOCTHIKEHUS) pPe3yabTaToB IESTEIbHOCTH, /1aBaTh
OLIEHKY PUOOPETEHHOMY OIBITY, YMETh HAXOAUTh IIO3UTUBHOE B IPOU3OLIEIIIEH CUTYALIUH;
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBLINXCA
CUTYaIlul, YCTAHOBIEHHBIX OLIMOOK, BO3HUKIIUX TPYAHOCTEH.

IIpunsiTue cedst U APyrux:

OCO3HAaHHO OTHOCUTHCS K APYrOMY YeJIOBEKY, €r0 MHEHHUIO;

MPU3HABATh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo APYroro;

IIPUHUMATD ce0sl U IPYTUX, HE OCYXAas;

OTKPBITOCTh CE0€ U APYTUM;

OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

9MONHMOHAJBHBLIA HHTEJIEKT:

pa3nuyath, Ha3bIBaTh U YIPABJIATH COOCTBEHHBIMU SMOLUSMU U SMOIUSMU IPYTHUX;
BBISIBJISITH M aHATU3UPOBATH IPUYUHBI YMOLIUN;

CTaBUTH ce0s1 Ha MECTO JIPYrOro YeloBeKa, IOHUMAaTh MOTHBBI M1 HAMEPEHUs! IPyroro;
PeryiupoBaTh Crocod BhIPAKEHUS SMOLIMH.

IHNPEIMETHBIE PE3YJIBTATHI

YMEHHE ONEpPUPOBATH IMOHATHSMHU: MHOXKECTBO, ITOAMHOXECTBO, OINEpalud Haj
MHOXECTBAMHU; YMEHHE OIEpUPOBATh MOHATUAMH: Tpad, CBS3HBIA Trpad, AEPeBO, LUK,
MPUMEHATh WX TPU PEIICHUM 3a/1ady; YMEHHE MCIOJIb30BaTh rpaduyecKoe MpeCTaBICHNE
MHOYKECTB JUJIs1 OIIUCAHUS PEAJIbHBIX MPOLIECCOB U SBJIECHUM, IIPU PELIEHUH 3a/1a4 U3 APYTUX
yu4eOHBIX TPEIMETOB;

YMEHHE OIIEPUPOBATh IOHATUSAMU: OIPEIACICHUE, AaKCHOMAa, TEOpEMa, I0Ka3aTelbCTBO;
YMEHHME paclo3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKA3bIBaHMS, NPUBOIAUTH IIPUMEPHI U
KOHTPIPUMEPBL, CTPOUTDH BBICKA3bIBAHUS U OTPHUIIAHUE BHICKA3bIBAHUI;

YMEHHME ONEPUPOBATh MOHATUAMU: HATYpPaJIbHOE YHCIIO, IPOCTOE M COCTABHOE YHCIIO,
JIETMMOCTh HATypPAJIbHBIX YHCEJ, MPU3HAKU JECIUMOCTH, LEI0€ YHCIO, MOAYJb YHCIA,
OOBIKHOBEHHAS IPOOb U JIECATUYHAS ApOo0b, CTAHAAPTHBINA BUJ] YMCIIA, PAIIMOHAIBHOE YUCIIO,
UPpAIMOHATIFHOE YHWCJO, apu(PMETHUECKUN KBAJAPATHBIM KOPEHb; YMEHHE BBIMOTHSITH
JICUCTBUSA C YUCIAMH, CPaBHHUBATh M YIOPSAOYMBATH YMCIA, NPEACTABIATH YUCIA Ha
KOOPJAMHATHOW MPSIMOMW, OKPYTJISATh YUCJIA; YMEHUE JENaTh MPUKUJIKY U OLICHKY pe3yJibTaTa
BBIUMCJICHHI;

YMEHHE OIEepUPOBATh TMOHATHIAMHU: CTETNEHb C IEJbIM ITOKa3aTelieM, apu(pMETHUECKUN
KBaAPaTHBIN KOPEHb, MHOTOWICH, aJireOpandeckas 1poOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJbHON CTENEeHU OOJNbINe E€AWMHUIIBI, YMEHHE BBITIOJNHATH pacueThl Mo Gopmyiam,
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5)

6)

7)

8)

9

10)

11)

npeoOpa3oBaHus LENbIX, APOOHO-PALIMOHATIBHBIX BBIPAKEHUH M BBIPAKECHUH C KOPHIMH,
pasyiokeHue MHOTOWJICHa HA MHOXHTEIIH, B TOM YUCIIE C HCIIOJIb30BaHHEM (GOPMYI Pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyMMBbI U Pa3HOCTH;

YMEHHUE ONEepUPOBATh MOHATUSMH: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C OJIHOM NMEPEMEHHOM,
YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE pelaTh JUHEHHbIE U
KBaJpaTHbIC YpaBHEHUs, APOOHO-PALMOHAIBHbIC YPAaBHEHUS C OJTHOM NEPEMEHHOM, CHCTEMBI
JBYX JTMHEWHBIX YpaBHEHUH, TMHEHHbIC HEPABEHCTBA M X CUCTEMBI, KBaJIpaTHbIC M IPOOHO-
panroHaIbHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM, B TOM YHCIIE NMPHU PEIICHUH 33734 U3
JPYruX MPEAMETOB M MPAKTUYECKUX 3a7ay; YMEHUE UCIOIb30BAaTh KOOPAUHATHYIO MPSAMYIO
¥ KOOPAMHATHYIO TIOCKOCTb JUIsl M300paKeHUS PEIICHUH ypaBHEHHI, HEPABEHCTB U CHCTEM;
YMEHHUE ONEepUpOBaTh NOHATHAMH: (QYyHKIMA, rpaduk GYHKIAK, HYIH (QYHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHMsl, yOblBaHMsA, HauOouibliee U
HalMEHbllee 3HaueHus (YHKIMM; YMEHUE OIEepUpoBaTh  MOHATHAMHU:  IpsMas
IPONOPLUHUOHAIBHOCTb, JIMHEWHas  (yHKUMA, KBagpaTUyHas (QyHKOMs, oOpaTHas
IPONOPLUOHATIBHOCTb, Mapaloyia, TrunepOoia; yMeHUEe CTPOUTh Trpaduku (yHKUHUH,
UCMOJIb30BaTh IpadUKu JJis ONpeAETeHUs CBOICTB INPOLIECCOB M 3aBUCUMOCTEH, [UIs
peleHns 3a/a4 U3 JPYTUX Y4eOHBIX MPEeIMETOB M PEalbHOM JKM3HU; YMEHHE BbIpaxaTb
(dopMynaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

YMEHUE  ONepUpOBaTh  MOHATHSAMM:  IOCIEAOBAaTENBHOCTh,  apupMeTHueckas U
reoMeTpuyYecKasl MpOrpecCHM; YMEHUE MHCI0JIb30BaTh CBOWCTBA I0OCIEI0BATEILHOCTEH,
(GopMynbl CyMMBl M OOLIEro wieHa MpH pEIIeHUH 3ajad, B TOM YHUCIe 3a7ady U3 JIPYTUxX
y4eOHBIX IPEMETOB U PealbHOM KU3HY;

YMEHUE pelaTh 3a7a4i pa3HbIX THIIOB (B TOM YHCIIE HA TPOLIEHTHI, TOJH U YaCTH, ABIKEHHE,
paboTy, LeHy TOBapOB M CTOMMOCTh MOKYINOK M YCIYT, HAJIOTH, 33Ja4u U3 001acTu
yIpaBJICHUS] JUYHBIMA M CEMEWHBIMH (MHAHCAMH); YMEHHE COCTABIIATH BBIPAKCHHS,
yYpaBHEHHsI, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33/1a4M, HCCIEAOBATh IOJIYYEHHOE
pelIeHne U OLeHUBATh MPaBION0I00HOCTh TOTYYEHHBIX PE3yIbTaTOB;

YMEHHUE ONEepPHPOBATH MOHATHAMU: (DUTYpa, TOUKA, OTPE3OK, MpsiMasi, JTy4, JIOMaHasi, yro,
MHOTOYTOJIbHUK, TPEYTOJbHUK, PAaBHOOCIAPEHHBIH ¥ PaBHOCTOPOHHUH TPEYTrONbHUKH,
NPSMOYTOJNIBHBIM ~ TPEYrojbHHUK, MeInaHa, OWCCeKTpUca W BBICOTA TPEYTOJIbHUKA,
YEeTHIPEXYTOJIbHUK, TIapajuiejorpaMMm, pomMO, TIPSIMOYTOJIBHUK, KBaapaT, Tpamelws;
OKPYKHOCTB, KpPYT, KacaTelbHasi; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMH; YMEHHE
pelath 3aj71a4M, B TOM YHCJIE U3 MOBCEAHEBHOM JKM3HHU, HA HAXOXJIEHUE T€OMETPUUYECKHX
BEJIMYMH C IPUMEHEHUEM U3YUYE€HHBIX CBOMCTB (DUTYp U (aKTOB;

YMEHUE ONEepUpoBaTh MOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO TPEYrOJIbHUKOB;
HapajieIbHOCTh U MEPHEHIUKYIPHOCTD MPSIMBIX, YTOJI MEX]y NPSMBIMH, MEPIEHIUKYIISP,
HaKJIOHHAs, TMPOEKUMs, momodbue ¢uryp, mMoa00HbIE TPEYrOJIbHUKH, CHMMETpUs
OTHOCHUTEJIbHO TOYKH M TPSMOIi; yMEHHE paclo3HaBaTh PaBEHCTBO, CHMMETPHIO U 1oa00ue
¢buryp, napajsuieabHOCTh U NEPHEHIUKYIIPHOCTD IPSIMBIX B OKpPYXKAIOIEM MUPE;

yYMEHHUE ONEepUpOBaTh MOHATUAMHU: JJIMHA, PACCTOSHHUE, yroi (BEeIMYMHA yIJa, CUHYC U
KOCHHYC yIJIa TpEeyrojbHMKA), IUIOIIAJh; YMEHHE OIICHMBATh pa3Mepbl NpPEIMETOB U
00BEKTOB B OKpY’KAaloIlleM MHUDPE; YMEHHE NMPUMEHATh (HOpMyJbl MepuMeTpa M IUIoLaIu
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAAM Kpyra, o0beMa MpsIMOYroJIbHOIO
napajieNienumea; yMeH|He MPUMEHSATh MPHU3HAKH PAaBEHCTBA TPEYTOJLHUKOB, TEOPEMY O
CyMMe YTJIOB TpeyrojbHHKa, TeopeMy lludaropa, TpuroHoMeTpuYecKre COOTHOIICHUS ISt
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTONIAJEH;
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12)

13)

14)

15)

16)

yMeHue n300paxaTh MJIOCKUE (PUTYphl U UX KOMOWHAIIMH, MPOCTPAHCTBEHHBIE (UTYPHI OT
PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY HIIH
CHMBOJILHOMY OIHUCaHUIO;

YMEHUE ONEPUPOBATH MOHATUSIMHU: MPSMOYTOJIbHAS CUCTEMA KOOPIMHAT; KOOPAUHATHI TOUKH,
BEKTOp, CyMMa BEKTOpPOB, MPOU3BEJACHHE BEKTOpAa HA YHUCIO, CKAISIPHOE IMPOU3BEICHUE
BEKTOPOB; YMEHHUE MCIOJIB30BaTh BEKTOPHl M KOOPAMHATHI ISl MPEACTABICHUS JAHHBIX U
peleHus 33a1a4, B TOM YUCJIC U3 JPYTUX YICOHBIX MPEIMETOB H PEAIbHOM KU3HH;

YMEHHE OIePUPOBATH MOHSITHSIMH: CTOJIOUKOBBIE U KPYTOBBIC TATPaMMBI, TAOIHIIBI, CPETHEE
apudmeTnyecKkoe, MeauaHa, HawOoJbIlee W HAMMCHbBINEE 3HAYCHUS, pa3Max YHCIOBOTO
HaOopa; yMeHuEe WU3BJIEeKaTh, WHTEPIPETUPOBATh M NPeoOpa3oBbIBaTh HH(GOPMAIHIO,
MPEJICTABICHHYIO B TAOIHMIIAX U HA IUArpaMMax, OTPAXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKH
peasibHBIX MPOLIECCOB W SBJICHWH; YMEHHME paclo3HaBaTh H3MEHUYUBBIC BEIUYUHBI B
OKPYXKAaroIIeM MHUPE;

YMEHHE OINEpUpOBaTh MOHITUAMM: CIyYaWHBIM ONBIT (CAy4alHBIA HKCIIEPUMEHT),
3JIeMEHTapHOE COOBITHE (PJIEMEHTAPHBIA MCXOJ1) CIIYy4allHOTO OMbITa, CIlydailHOEe COOBITHE,
BEPOATHOCTHh COOBITHSI; YMEHHE HAXOAUTh BEPOSTHOCTU CIy4alHBIX COOBITHII B OIBITaX C
PaBHOBO3MOXXHBIMU DJIEMEHTApPHBIMU COOBITUSIMU; YMEHHME pellaTh 3aJadyd METOJO0M
OpPraHU30BaHHOTO Mepedopa U ¢ UCIOJIBF30BaHUEM MIPABHUIIa YMHOKECHHSI; YMEHUE OILICHUBATh
BEPOATHOCTH PEAbHBIX COOBITUH U SBICHUH, MIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpYXKAIOUIEM MHpPE U B KM3HU; 3HAKOMCTBO C IMOHITHEM
HE3aBHCHUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJBIIHUX YUCEN M €r0 POJIbI0 B MAaCCOBBIX
SBIICHUSX;

yMEHUE BBIOMPATH MOAXOIAIIUN HM3YYCHHBIA METOJ IS PEIICHUs 3aJaud, TPUBOJHTH
npuUMepbl MaTEMaTUYECKHX 3aKOHOMEpPHOCTEH B MPUPOAEC W IKU3HU, pPACIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, OMHCHIBATH OTHAEIBHBIC BBIJAIONINECS
pe3yabTaThl, MOJYyYEHHBIE B XOJ/I€ Pa3BUTHUSA MATEeMAaTHKU KaK HAYKH, MPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH U UX aBTOPOB B OT€YECTBEHHOW U BCEMUPHOW UCTOPHUH.

NPEIMETHBIE PE3YJIBTATHBI 11O TIPOT'PAMME INPEAMETA
«MATEMATHUKA» 5-6 KJIACCA
5 knacc

Yucaa 1 BLIYUCIEHUS
[TonuMate ¥ TIPaBUIILHO YMOTPEOJIATh TEPMHUHBI, CBSI3AHHBIC C HATypaJIbHBIMH YHUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JIPOOSIMHU.
CpaBHMBaTh U YNOPSAOYMBATH HATYpaJbHbIE YHMCIA, CPABHUBATh B MPOCTEUILIUX CIIy4asX
OOBIKHOBEHHBIE IPOOH, IECATUYHBIE APOOH.
CoOTHOCUTH TOUKY Ha KOOPJAMHATHOMN (UMCIOBOM) MPSIMOM C COOTBETCTBYIOLUM €H YHCIIOM
1 n300pakaTh HATypaJbHBIE YMCIIa TOUKAMH Ha KOOPAMHATHOMN (YUCIIOBOM) IPSIMOH.
BrimonHaTe apudMeTnyeckue MEHCTBHS C HATYPAIbHBIMH YWCIAMHU, C OOBIKHOBEHHBIMHU
JIPOOSIMH B IPOCTEHIITNX CTyUasX.
BoInonHATE TPOBEPKY, MPUKUJIKY PE3YIIbTATa BBIYUCICHUH.
OKpyriaTh HaTypaJIbHBIE YUCIIA.
Pelenue TekcTOBBIX 33124
Pemate TekcToBBIE 3amauM apu(PMETHUIECKUM CIIOCOOOM MU € TIOMOIIBI0 OPTaHU30BAHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOKHBIX BAPUAHTOB.
Pemare 3amaum, comepxkamiue 3aBUCUMOCTH, CBSI3bIBAIOIME BEIUYUHBI: CKOPOCTh, BpEMS,
paccTosHuE; IeHa, KOJIUYECTBO, CTOUMOCTb.
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Mcnonp30BaTh KpaTKKUe 3alMCH, CXEMbI, TAOJIUIbI, 0003HAYCHHUS TIPU PEIICHUH 3a/1a4.
[Tonp30BaTbcss OCHOBHBIMH €IMHUIIAMHA M3MEPEHHs: LIEHBI, MAaCChl; PACCTOSHUS, BPEMEHH,
CKOpOCTH; BBIPaXKaTh OJIHU €IMHHIIBI BETMUYNHBI Uepe3 IpyTue.

M3Bnekath, aHAIM3MPOBATh, OLIEHWBATh HWH(POPMAIHMIO, NPEACTABICHHYIO B TaliuIie, Ha
CTONIOYATOM JauarpamMme, HHTEPIPETUPOBATH IPEICTABICHHBIC JAHHbBIC, HCIOJIb30BaTh
TaHHBIE IPU PELICHNUH 33/1a4.

Harasnasi reomerpust

[Tonp30BaTbCcs TEOMETPUUECKMMHU TOHSITHUSIMHM: TOYKA, MNpsMas, OTPE30K, JIyd, Yrod,
MHOT'OYTOJIbHUK, OKPYXHOCTB, KPYT.

[IpuBoauTH TpUMEpPBl OOBEKTOB OKPYXKAIOIIEr0 MHpa, UMEIIUX (HopMy H3YyUYEHHBIX
reOMETPHUECKUX (HUryp.

Hcronp30BaTh  TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJlaMd: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: yTr'oJl, BEpUIMHA, CTOPOHA, IMATOHANb, C OKPYKHOCTBIO: paIHyC,
IMaMeTp, IEHTP.

N300paxaTh U3yuyeHHbIE T€OMETPHUECKHE (GUTYPHl Ha HEJIMHOBAHHOM M KJIETYaToi Oymare ¢
MIOMOIIBIO IUPKYJIS U JINHEHKH.

HaxoauTp JUIMHBI OTPE3KOB HEMTOCPEICTBEHHBIM U3MEPEHUEM C TTOMOIIBIO JINHEHKH, CTPOUTh
OTpPE3KH 33/1aHHOI JUTMHBI; CTPOUTH OKPYKHOCTH 33JJaHHOTO pajinyca.

Hcnonp30BaTh CBOWCTBA CTOPOH W YIJIOB MPSIMOYTOJbHHUKA, KBaApaTa JUIsl UX IMOCTPOCHUS,
BBIUMCIICHUS TJIOUIA/IU U IEPUMETPA.

Bbrumcaste nepuMmeTp M IUIOIAAb KBaJapaTa, MPSMOYrOJNbHUKA, (QUTYp, COCTABICHHBIX M3
IPSIMOYTOJIBHUKOB, B TOM YHCIIE QUTYD, H300pakEHHBIX HA KJIeTYaTOl Oymare.
[Tonmp30BaTbcsi OCHOBHBIMH METPUYECKUMH CIUHHUIIAMH W3MEPEHHS JJIMHBI, IUJIOMIA[IH;
BBIPAXKaTh OJJHU €IMHUIIBI BETMYMHBI Yepe3 IpyTue.

Pacnio3HaBath napauienenurne, Kyo, NCIoIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpPO rpaHb,
M3MEPEHUs; HAXOIUTh U3MEPEHUS TTapajuiesienuIesaa, Kyoa.

Bbruucnare 00béM KyOa, mapamienenunesna Mo 3aJaHHbIM HM3MEPEHMSM, I10JIb30BaThCs
eIMHUIIAMU U3MepeHHs 00bEMa. PeriaTs HecnoXXHbIE 331a4l Ha U3MEPEHNE T€OMETPUUYECKUX
BEJIMYMH B MPAKTUYECKUX CUTYALIUAX.

6 knacc
Yuciia 1 BbIYUCICHUA
3HaTh U NMOHUMATh TEPMUHBI, CBSI3aHHbBIE C PA3JIMYHBIMHM BUJAMHU YHCET U CIIOCOOAMHU HX
3aIUCH, IEPEXOAUTH (€CIIH ITO BO3MOXKHO) OT OAHOW (hOPMBI 3aITUCH YHCIIa K JPYTOM.
CpaBHUBaTh M YNOPSIOYMBATH L€Jble YUCIA, OOBIKHOBEHHBIE U JECATUYHBIE Jpo0H,
CPAaBHUBATH YMCJIA OJJHOTO U PA3HBIX 3HAKOB.
BbinonHATe, coueras yCTHbIE M NHCbMEHHbIE NPHUEMBI, apupMeTHYecKue IEHCTBUS C
HaTypaJIbHBIMU M LEJIbIMU 4YMCIIAMH, OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH,
ITOJIOKUTEIBHBIMU Y OTPULATEIbHBIMYA YUCIIAMM.
BbIunciaTh 3HaUYEHUs YUCIOBBIX BBIPAKEHUM, BBIIIOJIHATH IPUKUIKY U OLIEHKY pe3yibTaTa
BBIUMCIICHUH; BBIMOJHATh NPEoOpa3oBaHMs YHCIOBBIX BBIPAKEHHH Ha OCHOBE CBOICTB
apu(pMeTHYECKUX ACUCTBHIM.
COOTHOCUTH TOYKY Ha KOOPAMHATHOM IPSAMOM C COOTBETCTBYIOUIMM €M YHCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOIUTh MOJTYJIb YUCIIA.
COOTHOCHUTH TOYKH B NMPSMOYTOJIBHOW CHCTEME KOOPAUHAT C KOOPAUHATAMU ITOM TOUKH.
OKpyrasTh LieNble Yicia U JeCATUYHbIE P00, HAXOAUTh IPUOIKEHUS YUCEIT.
YucnoBbie 1 OyKBeHHbIE BBIPAKCHUS
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[TonuMaTh U ynmoTpeOIsATh TEPMHUHBI, CBSI3aHHBIC C 3aMUCHIO0 CTENEHHM YHCIA, HAXOIUThH
KBaJpaT U KyO 4Kcia, BEIUUCIATh 3HAUEHHS YUCIOBBIX BBIPAXKEHUH, COJIEpKAILUX CTETICHH.
[Tonp30BaTbesd MpU3HAKAMM JEIMMOCTH, PAcKia/JblBaTh HaTypalbHbIE YUCIIa HA IPOCTHIE
MHOKUTEIH.

[Tonp30BaTbesa MacITaboOM, COCTABIIATh PONOPLUU U OTHOILICHHUS.

Hcnonb3oBate OYKBbI A1 0003HAYEHMS YUCEN IPU 3alIMCH MATEMaTUYECKUX BbIPAXKEHUH,
COCTaBJIATh OYKBEHHbIE BBIPAKEHUS U (QOPMYJIbI, HAXOIUTb 3HA4YEeHUs OyKBEHHBIX
BBIP)XEHUI, OCYILECTBIISAS HEOOXOAUMBIE IOJICTAHOBKYU U ITPe0Opa30oBaHusl.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBBIX 32124

Pemate MHOrOIIAroBele TEKCTOBBIE 3a7jaul ApUPMETUIECKUM CIIOCOOOM.

Pemats 3amaun, cBsI3aHHBIE C OTHOILLIEHUEM, IPONIOPLIMOHAIBHOCTIO BEIMYNH, IPOLICHTAMU;
pelaTbh TpY OCHOBHBIE 33/1a4M Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaun, copepxkaiiue 3aBUCUMOCTH, CBS3BIBAIOLINE BEIMYUHBL: CKOPOCTh, BpEM,
paccTosiHue, [IeHa, KOJMYECTBO, CTOMMOCTD; TIPOU3BOJUTEIBHOCTD, BpeMs, 00bEMa paboTHI,
UCTIONB3Yysl apudmMeTHdeckne ACUCTBUS, OIECHKY, NMPUKUIKY; IOJB30BaTHCS €IUHHIIAMHU
U3MEpPEHUS] COOTBETCTBYIOLUX BEJIUYHH.

CocTtaBiaTh OyKBEHHbBIE BBIPAXKEHUSI 110 YCIOBUIO 331a4U.

W3Bnekath uHMOpMAIMIO, MPEICTABICHHYIO B TaOJMIaX, HA JIMHEHHOH, cToaOuyaToil wiu
KpyroBOW narpaMMax, MHTEpIIPETUPOBATH IIPEACTABICHHBIE JaHHBIE; HCIIOJIb30BATh JAHHBIC
IIPY PELICHUN 3a]au.

[IpencraBnsaTs HHGOPMAIHIO C TOMOIIBIO TAOIHIL, TUHEHHON U CTOJIOUATON AUArpaMM.
Harnsinaasi reomerpus

[IpuBoaNuTH TpUMEpPBI OOBEKTOB OKPYKAIOIIEr0 MHpa, HUMEIIUX (HopMy H3YyUEeHHBIX
reOMETPHUECKUX TUIOCKHX U MPOCTPAHCTBEHHBIX (PUTYp, TIPUMEPBI pAaBHBIX U CHMMETPHUYHBIX
¢uryp.

N300pakaTh ¢ HOMOILBIO LIUPKYJIS, TUHEHKH, TPAaHCIIOPTUPA HA HEJIMHOBAHHOM U KJIeT4aToi
Oymare M3y4eHHBIE IUIOCKHE TeOMeTpHuecKue (pUrypbl U KOHQUrypaluuu, CHMMETPUYHBIE
Gburypsl.

ITonp30BaThbcs reOMETPUYECKMMHU MOHATHSIMU: PaBEHCTBO (PUTYp, CUMMETPUSL; HCII0JIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BETWMYMHBI YIJIOB H3MEPEHHUEM C IOMOILIBIO TPAHCIOPTHPA, CTPOUTH YTIJIbI
3aJlaHHOM BEJMYUHBI, TOJb30BaTbCSl NPHU PpEUIEHUM 3ajady TIpajyCHOM MEpoil yIJoB;
pacro3HaBaTh Ha YepTekax OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYIION YIJIBL.

BbluMcnaTe UIMHY JIOMaHOH, NEPUMETP MHOTOYIOJBHUKA, IOJNb30BaThCS EAMHHUIIAMU
W3MEpEeHUs AJUHBI, BBIpaXaTh OJHHU €UHUIIbI U3MEPEHUS ITTMHBI Yepe3 ApyTHre.

Haxoauts, ucnonb3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEXAY ABYMsI TOUKaMH, OT
TOYKH J10 MPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHON CETKE.

BoruncnsaTs momaas GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIbHUKOB, HCIOJIb30BaTh pa30ueHNe
Ha MPSMOYTOJIbHUKH, HA paBHbIE PUTYPBI, JOCTPAUBAHUE JI0 IPSIMOYTOJIbHHUKA; [TOJIb30BATHCA
OCHOBHBIMM €JIMHHUIIAMU HM3MEPEHUs IUIOIIAIU; BBIPaKaTh OIHM EAWHUIIBI HW3MEPEHUS
IUIOLIA/IA Yepe3 ApyTHE.

PacnioznaBaTh Ha MoOJENSAX M M300paXEHUAX MUPAMUIY, KOHYC, IMJIMHJIP, HUCIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KjIeT4aToil Oymare npsMOYTOJIbHbIN Mapasuienenune.

Boruncnsate 00bEM MPSAMOYTONBHOIO Mapaiienenumnena, Kyda, mojib30BaTbcs OCHOBHBIMU
eIMHUIIAMU U3MEpEeHUs 00bEMa; BBIpaXKaTh OJJHH €IMHHIIBI U3MEpEHHs 00bEMa yepes ApyTHe.
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Pemarns HeclioXHBIC 3ala4Yi Ha HAXOXKIACHUC TICOMCTPHUYCCKUX BCIUMYHUH B NPAKTHUYCCKHUX
CUTyalusx

HPEAMETHBIE PE3YJIBTATHBI 110 ITPOI'PAMME KYPCA «AJI'EBPA»

[ Knacc
Yuciia 1 BbIYMCICHUS
BeImonHATe, codeTass YCTHBIE W THCBMEHHBIE NPHEMBI, apuQMeTHUecKue IEHCTBUS C
palOHAIBHBIMU YHCIAMU.
HaxoauTh 3HaYeHNS YUCIOBBIX BRIPAKEHUH; IPUMEHSTH Pa3HOOOpa3HbIe CIIOCOOBI U TPUEMBI
BBIYHCIICHUS 3HAUEHUH JIPOOHBIX BBIPAKEHUH, CONEPIKANINX OOBIKHOBCHHBIE U JACCATUYHBIC
poou.
[lepexonuth OT 01HOI (OpPMBI 3alUCU YHCEN K APYroil (MpeoOpa3oBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO
JECSITUYHYIO IPOOB).
CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHATIBHBIE YKCIA.
OxpyrisTh yucia.
BbINONMHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIUMCICHUN, OLEHKY 3HAYEHUH YHUCIOBBIX
BBIPAYKECHMUIA.
BrInonHsaTh AEHCTBUA CO CTENICHSIMU C HATypajIbHBIMHU MTOKA3aTEISIMH.
[IpuMeHATh MpU3HAKU JETUMOCTH, PA3I0KEHHE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.
Pemlate mpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOILIEHHEM BEJIMYUH,
MPONOPLUMOHAIBHOCTBIO BEJIMYMH, IMPOLEHTAMU; MHTEPIPETUPOBATH PE3YIbTaThl PELICHUS
3a/1a4 ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX 0OBEKTOB.
AsredOpanyeckue BbIpasKeHMsI
Hcnonb3oBath anreOpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IMpoliecce
OCBOEHUS y4eOHOTO MaTepuaa.
Haxoauth 3HaueHNs1 OYKBEHHBIX BBIPAKEHUHN TIPH 3aJaHHBIX 3HAYEHUAX TTEPEMEHHBIX.
BreimonHsATe mpeoOpa3oBaHus LEJIO0T0 BBIPAKEHUS B MHOTOUYIEH MPUBEICHUEM MOJO00HBIX
cllaraeMbIX, PaCKpPBITUEM CKOOOK.
BbINonHATE yMHOXKEHHE OJHOUWIEHA HA MHOTOWIEH U MHOT'OYJI€Ha HA MHOT'OUJIEH, TPUMEHSTh
(dbopMyIbI KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyMiecTBIATh Pa3I0KeHHE MHOTOWICHOB Ha MHOXKHUTEIH C TIOMOIILIO0 BEIHECEHUS 32 CKOOKH
o0IIIero MHOXHUTENS, TPYIIUPOBKH ClIara€MbIX, MPUMEHEHHS (OPMYT COKPaAIIEHHOTO
YMHOXXCHHS.
[TpumensTh MpeoOpa3oBaHKsi MHOTOWICHOB ISl PEIICHUS Pa3IMUHBIX 3a7a4 U3 MAaTEeMaTHKH,
CMEXHBIX TIPEAMETOB, U3 PEATbHON MIPAKTUKH.
Hcnonb30BaTh CBOMCTBa CTEMEHEH C HATYpadbHBIMU IMOKAa3aTeIsIMHU JAJs MpeoOpazoBaHUs
BBIPaKCHUM.
YpaBHeHHS U HEPABEHCTBA
Pemate nuHeliHbIE ypaBHEHHUsI C OJHOM MEPEMEHHOW, MPUMEHSAS MpaBWia Mepexoja OT
WCXO/IHOTO ypPaBHEHHS K PaBHOCUIBLHOMY eMy. [IpoBepsiTh, SIBISETCA JU YKCIO KOPHEM
ypaBHEHUSI.
[IpumensaTs rpaduyeckre METOABI TIPU PEIICHUN JTUHEUHBIX YPAaBHEHUN U UX CHCTEM.
[TonOupath mpUMepsI Map YUCEN, SBISIONINXCSA PEIICHUEM JTHHEHHOTO YpaBHEHUS C JABYMS
MepEMEHHBIMHU.
Ctpouth B KOOPAWMHATHOM TUIOCKOCTH TpaduK JIMHEHMHOTO YpPaBHEHHS C JIBYMS
MIePEeMEHHBIMU; TIOJIB3YSICh TPAPUKOM, IPUBOAUTH TPUMEPHI PEIICHUS YPAaBHEHUSI.

26



Pemate cucTeMbl ABYX JIMHEHWHBIX YPAaBHEHUW C JBYMS IIEPEMEHHBIMU, B TOM YHCIIE
rpaguIecKy.

CocTaBnaTh M peliaTh JHMHEWHOE YpPaBHEHME WM CHCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIIOBHIO 3aJja4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/aud IOJy4YECHHbIN
pe3yJIbTar.

Koopaunarel u rpapuxu. ®yHKuuu

N300pakaTh Ha KOOPAUHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPANHATAM,
Jy4H, OTPE3KH, MHTEPBAJIbI; 3aIUCHIBATH YMCIOBBIC IIPOMEKYTKH HA AJIreOpandeckoM si3bIKE.
OTMeyaTh B KOOPAMHATHOH IJIOCKOCTU TOYKH I10 33JJaHHBIM KOOPAMHATAM; CTPOUTh I'pad KU
nuHEeWHBIX QyHKIui. CTpouTh rpaduk GyHKIUU y = [X| .

OnwuchIBaTh ¢ TOMOIIBIO (DYHKIIMIA NU3BECTHBIC 3aBUCIMOCTH MEX/1y BEIMYMHAMH: CKOPOCTH,
BpeMs, PACCTOSHUE; 1I€HA, KOJUYECTBO, CTOUMOCTh; IPOU3BOJUTEIBHOCTh, BpeMsl, 00BEM
paboTHI.

HaxoauTs 3HaueHne QyHKIMU [0 3HAYEHUIO €€ apryMeHTa.

ITonumatp rpadudeckuii crocod HpeicTaBiIeHUs M aHalu3a MH(OpMauM; U3BIEKaTb U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPaQUKOB peatbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

8 knacc
Yuciaa v BLIYMCIEHUS
Hcnonb3oBarh HavallbHbIE MPEJICTABICHUS O MHOXKECTBE JCHCTBUTEJIBHBIX YHCET s
CpPaBHEHHUS, OKPYIJICHUS W BBIUMCICHMIA; H300pakaTh NEHCTBUTENIbHBIC YKCiIa TOYKaMU Ha
KOOPJMHATHOM MPSIMOH.
[TpumeHsITh MOHATHE apU(PMETUIECKOTO KBaIPATHOTO KOPHS;, HAXOINUTh KBAaIpaTHBIE KOPHH,
WCIIONB3Ys TIPU HEOOXOAUMOCTH KaJIbKYJSTOP; BBIMOJHATH MPEoOpa30BaHUs BBIPAKECHUM,
coJiepKalnX KBaJIpaTHbIe KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.
Hcnonp3oBarhk 3amuick OONBIIMX M MaJbIX YHCEN C TMOMOIIBIO JECATUYHBIX ApobOei u
crenecHel uncia 10.
AJireOpanyeckue BbIpaKeHust
[IpuMeHsITh TOHSATHE CTENEHW C IIeNIbIM [OKa3aTeleM, BBIMOIHATh MPeoOpa3oBaHUS
BBIPAXKEHUI, COAEPIKALIMX CTENIEHU C LEJIBIM MTOKA3aTENEM.
BrIMOMHATE TOXIIECTBEHHBIE MPEOOpa30oBaHUsI PAI[MOHAIBHBIX BBIPAKEHWNW HAa OCHOBE
MpaBWJI JCHCTBHUI HaJl MHOTOYWICHAMHU U aIreOpanvdecKiuMH IpOOsSMHU.
PacknanpiBath KBagpaTHBIA TPEXUIIECH HA MHOKUTEIH.
[TpumensTh IpeoOpa30oBaHUs BHIPAKEHUN IS pEIICHUs PAa3IMYHBIX 3a7a4 U3 MaTeMAaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON PAKTUKH.
YpaBHeHHS H HEPABEHCTBA
Pemate nuHeliHble, KBaJpaTHbIE YpPaBHEHUS U PAIlMOHAIbHBIE YPABHEHMS, CBOMSILIHECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
[IpoBoMTH MpoOCTENIINE UCCIETOBAHNS YPABHEHUN M CHCTEM YpPAaBHEHMil, B TOM YHUCIE C
MPUMEHEHUEM TpapUUeCKuX MpeCTaBICHUN (yCTaHABIWBATh, UMEET JIM ypaBHCHHUE WIIU
CUCTEMa ypaBHEHHUH PEIICHUS, €CITH UMEET, TO CKOJIBKO, U TIP.).
[TepexoauTh OT CIOBECHOM (POPMYTUPOBKH 337129 K €€ alredpandeckoil MOJIENU C OMOIIBIO
COCTaBJICHHSI YPaBHECHMsI WJIM CHUCTEMBbl YPaBHEHHMM, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MMOJyYeHHBIN pe3yIbTar.
[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJISl CPABHEHMS, OLIEHKH; pellaTh JIMHEWHbIE
HEPaBEHCTBA C OJHOW MEPEeMEHHON M MX CHUCTEMBI; J1aBaTh IpaUUecKyr0 HILTFOCTPAIIUIO
MHOECTBA PEILICHUI HEPABEHCTBA, CHCTEMbl HEPABEHCTB.
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DOyHKIUT

[ToHrMaTh W HCTIONB30BaTh (PYHKIMOHAIBHBIC TOHATHUS U SI3BIK (TCPMHHBI, CHMBOJIHYECKHEC
0003HauYCHHS); ONpPENCIATh 3HaueHHE (YHKIHUU IO 3HAYCHHWIO apryMEHTa; OIpPEIeIsiTh
cBolicTBa (QyHKIMH 110 € rpaduKy.

CrpouTb rpaduKH sMeMeHTapHbIX GyHKimit Buma y =k/x ,y=x?,y=x%,y =X, y = |x|;
OIMCHIBATH CBOMCTBA YMCIIOBON (YHKIIUU 110 €€ TpaduKy.

9 knacc
Yucna v BbIYMCTICHUS
CpaBHMBATH M YIIOPSI0YMBATh pallMOHAIbHBIE U UPPALIMOHAIBHBIE YHCIIA.
Beimonuate apudmMernueckue AEHCTBHUS C pallMOHAIBHBIMU YMCIIAMHU, COYETass yCTHBIC U
IIMCbMEHHBIE TPUEMBI, BBIITOJIHATH BHIUUCICHUS C HPPALMOHAILHBIMU YUCIIAMU.
HaxonuTh 3HaueHMs CTENEHEH C LeNbIMM IOKa3aTelsIMU M KOpHEH; BBIYUCIISATH 3HAUYEHUS
YHCJIOBBIX BBIPAXKEHUH.
OKpyIJIATh AEUCTBUTEIBHBIC YNCIIA, BBIIOIHATD IPUKUAKY PE3yIbTaTa BBIYUCICHUM, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.
YpaBHeHNsI 1 HEPABEHCTBA
Pemars nnHelHbIE U KBaJipaTHBIE YPaBHEHHUS, YPABHEHUS, CBOASILINECS K HUM, [IPOCTEHIIINE
JNpOOHO-pallOHAJIbHBIE YPABHEHMUS.
Pemate cucteMbl BYyX JMHEWHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH U CHCTEMBbI JBYX
YpaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCSI IMHEHHBIM.
Pemiare TekcTOBBIE 3a/1a4n aNredpandeckuM CriocoOOM ¢ IOMOIIBIO COCTABICHUS YPABHEHUS
WIN CUCTEMBI JBYX YPAaBHEHHH € IByMsI IE€PEMEHHBIMHU.
[IpoBOaNTE IpOCTENIINE UCCIIEIOBAHUS YPABHEHUN M CHCTEM YpPAaBHEHMiI, B TOM YHUCIE C
IIPUMEHEHUEM TpaUUeCcKUX MpeICTaBICHUN (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIIU
cucTeMa ypaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, H Ip.).
Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb pELICHHE
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIMChIBATh PEIICHUE C TIOMOIIbIO CUMBOJIOB.
Pemarp cuctemsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE KBaJIpaTHOE
HEPaBEHCTBO; N300pakaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM NMPSIMOM, 3aITUCHIBATh
pELIEeHNE C IOMOILBIO CUMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a]ad.
DOyHKIUH
Pacnio3znaBate (yHKIIUU M3ydeHHBIX BUJOB. [I0Ka3bIBaTh CXeMaTHUUECKH PAcIONOKEHHE Ha
KOOPAMHATHOM TIIOCKOCTH Tpadukos GyHKImit Buma: y = kx, y=kx + b,y =k /x, y = ax® +
bx + ¢,y = X3, Y = X, Y = [X| B 3aBUCUMOCTU OT 3HAYEHUI KOAPDUIIUEHTOB; OMUCHIBATH
CBOMCTBA (DYHKIU.
Crpouth u u300pa’kaTh CXEMaTHYECKH Tpa@UKy KBaJpaTUYHBIX (YHKIHMM, OMHCHIBATh
CBOMCTBA KBaIpaTUUHBIX (PYHKIUHN MO UX rpadukam.
Pacrnio3HaBaTh KBagpaTHuHyI0 (QYHKIHIO MO (popMysie, IPUBOAUTH MPUMEPHI KBAJPAaTHUHBIX
(byHKIMN U3 pealbHOM KHU3HH, (PU3UKU, TE€OMETPUH.
Apudmernyeckasi 1 reoMeTpruyecKasi NpPorpeccun
PacrioznaBath apupMeTHUECKyl0 M T'€OMETPUYECKYIO MPOrPEeCcCHUU MPU pasHbIX crocodax
3aJlaHusl.
BbINONMHATE BBIUMCIIEHHUS C HUCMHOJb30BaHUEM (GOPMYJ N-ro WieHa apu@MeTHyecKoil u
TF€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.
N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.
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Pemiate 3aJa4du, CBA3aHHBIC C YHMCIIOBbIMU ITOCIACAOBATCIIPHOCTAMMU, B TOM YHMCJIC 3aJa4l U3
peanbHOM XU3HU (C UCTIOIB30BaHUEM KAIBKYJISATOPA, ITU(PPOBBIX TEXHOJIOTHI).

HNPEAMETHBIE PE3YJIBTATHBI 11O IPOI'PAMME KYPCA «I'EOMETPUSA»

7 Knacc
PacrioznaBath M3ydeHHBIE T'eOMETpHUYECKHE (UTYpBI, OINpeAensaTh WX B3aUMHOE
pacmoJiokeHue, n300pakaTb reOMETpUUECKUE (DUTYPHI; BBHIMOJIHATH YEPTEKHU IO YCIOBHUIO
3ajaun. VI3MepsITh JIMHEHHbIC U YIJI0BbIE BEJIWYMHbBI. Peliarh 3ajayu Ha BBIYMCIICHUE JIJTMH
OTPE3KOB U BEJIMYMH YIJIOB.
Jenats TpyOyro OLIEHKY JMHEWHBIX W YIJIOBBIX BEIUYHH IPEIMETOB B PealbHOW KU3HHU,
pa3MepoB MPUPOTHBIX 00BEKTOB. Paznmuiark pazMepsl 3TUX 0OBEKTOB IO MOPSIKY BETUIHHBIL.
CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a7a4aM.
[Tonp30BaThCs MPU3HAKAMK PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh MPU3HAKH U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEHICHUU 33]1a4.
[IpoBOIUTH JIOTHYECKHUE PACCYKICHUS C UCIIOIb30BAHUEM T€OMETPHUUYECKUX TEOPEM.
[lonb3oBaTbcs MNpU3HAKAMHM PABEHCTBA MPSMOYTOJIbHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEJUaHbl, MPOBEAEHHOW K TUIIOTEHY3€ MPSIMOYIOJIBHOTO TPEYrOJdbHUKA, B PELICHUU
reOMETPUUYECKUX 3a]1ay.
OnpenensaTh NapaiieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yer ¢ HHUMH
cekymas. OnpenensaTh MapauieNbHOCTh MPSAMBIX C MOMOLIBIO PABEHCTBA PACCTOSHUK OT
TOYEK OJIHOM IPSIMOM 10 TOUEK IPYroil MpsIMOM.
Pemiate 3a1aun Ha kieTyaToi Oymare.
[IpoBOAWTH BBIYMCICHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBbIE 3HAYEHHs] YIJIOB B
F€OMETPUYECKUX 3aJa4yaX C HCIOJb30BAHHEM CYMMBl YIJIOB TPEYTrOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB yIJI0B, 0OPa30BaHHBIX MPH MEPECEUCHUH JIBYX IMapajlieIbHbIX
IIPSAMBIX CEKyIIeH. PemaTe npakTHYecKue 3a1a41 Ha HaXO0K/JICHUE YTIJIOB.
Brnaners moHATHEM reOMETPUYECKOTO MECTa TOUEK. ¥ METh OMpPeAesATh OMCCEKTPUCY yTiia U
CEpPENUHHBIN NEPHEHAUKYISP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.
DopmMyIHpPOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpAbl M AUAMETpPa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MTPU PEUICHUH 3a/1a4.
Brnaneter moOHATHEM ONMHUCAHHON OKOJO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh HaXOJUTh €&
ueHTp. [lonp3oBaThes hakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEeKatOTCs
B OJJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC MEPIECHAUKYISPHl K CTOPOHAM TPEYTrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.
Bianers noHATHEM  KacaTrelbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCS  TEOPEMOM O
MEPIICHINKYIISIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHMUS.
[Tonp30BaTbCcsl  MPOCTEUIIMMU  T€OMETPUYECKUMH  HEPABEHCTBAMH, IOHUMATh  HX
MPAKTUYECKUI CMBICI.
[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHUS C TOMOIIBIO LIUPKYJIS U TUHEUKH.

8 knacc
Pacnio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJIBHUKOB, HMX D3JIEMEHTHI, MOJIb30BAaThCA HX
CBOMCTBAaMH MPHU PEIICHUH T€OMETPHUYECKUX 3a]1a4.
[IpuMeHATH CBOMCTBA TOUKH MEPECEUEHUsI MEIMaH TPEYrojibHUKA (IIEHTPa Macc) B peLIEHUHU
3ajady.
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Biiagers noHsTHEM CpeHEN JIMHUY TPEYTOJIbHUKA U TPAIECLIUY, IPUMEHATh UX CBOMCTBA IIPU
pemieHun reoMmerpuueckux 3anad. I[losmb3oBartbes Teopemoit @aneca W TEOpEMOM O
MPOMOPLUOHAIIBHBIX OTPE3KAX, MPUMEHSATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.
[TpuMeHsTh IPU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH '€OMETPUUECKHX 3a/1au.
[Tonb3oBatbes TeopeMoil [ludaropa s pemieHuss reOMETPUYECKUX U MPAKTUUECKHUX 3a/1ad.
CtpoutTh MaTEeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3ajadaX, CaMOCTOATENIbHO JIeJaTh
qepTéxc H HaXOJUTb COOTBCTCTBYIOIIUC JJIMHBI.

Bnagerp mNOHATHSMH CHHYcCa, KOCHHYyca M TaHI€HCa OCTPOrO yria MpSMOYTOJbHOTO
TpeyroiabHuKa. [101p30BaThCS 3TUMU MOHITUSMH IS PEIICHUS TPAKTHUYECKUX 3a7au.
Boraucnars (pa3nuyHbpIME CIOCO0AMH ) TIOIIAb TPEYTOJIbHUKA U TUIOIIAAA MHOTOYTOJIBHBIX
¢uryp (monb3ysch, rae He0OX0IUMO, KaIbKYAITOPOM). [IpUMEHATh MoTydeHHbIE YMEHUS B
MPaKTUYECKHX 3a/1ayax.

BJIaI[eTB MOHATUAMU BIHUCAHHOTO W NOCHTPAJIBHOIO Yyrja, HCIOJb30BATH TCOPEMbI O
BIIMCAHHBIX yIiax, yriax MeXay XopAaMH (CEeKYLIUMH) U YIJie MEXKIy KacaTeJIbHOU 1 XOp10i
P PEIICHUN TEOMETPUUYECKUX 3a]1a4.

Bnasers MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJNbHUKA, MPUMEHSITH CBOMCTBA OMUCAHHOTO
YeThIPEXYTOIbHUKA MIPH PEIICHUH 33]1a4.

HpI/IMGHﬂTB IMOJIYYCHHBIC 3HAHUA HAa IPAKTUKE — CTPOUTH MAaTEMAaTUUCCKHUEC MOACIIN IJIA 3a1a4
peasibHOM KU3HU U MMPOBOAUTH COOTBETCTBYIOLIUE BBIUMCICHUS C IPUMEHEHUEM MOJI00HS 1
TPUTOHOMETPHH (MOJIB3YSCH, IJIe HEOOXOAUMO, KAIbKYISTOPOM).

9 knacc
3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIIIOB, HAXOIUTH C MX TIOMOIIBIO PA3TUYHBIC
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJbHUKA («pPELIEHHE MPSAMOYIOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ noMOIIbI0 KaIbKyJIATOPA) JUITUHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.
[Tonp3oBaTbest popMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKJIECTBOM
JUISL HAXOKJEHUS COOTHOLIEHUHN MEXI1Y TPUTOHOMETPUUECKMMU BETUIMHAMM.
Hcrnonbs30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISl HaXOXKJIEHUS PAa3IMYHBIX DJIEMEHTOB
TPEYroJibHUKA («peIIeHUe TPEYrOJIbHUKOBY), IPUMEHATh UX MPU PELICHUH T€OMETPUUYECKIX
3a/1a4.
Bnagers nonstTusMu npeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX
¢uryp. Ilomp3oBaTbcs CBOHCTBAMM MOAOOMSI NMPOM3BOJBHBIX (UIYp, YMETb BBIYMCIATDH
JUIMHBl M HaXOJUTh yINbl y NoA00HBIX ¢uryp. IIpumeHsaTs cBoiicTBa mnomoOus B
NPaKTUYECKUX 3ajjayaX. YMeTb MPHUBOJUTH MPHUMEPHl MOJOOHBIX (GUIYp B OKpYXKarOIIeM
MUpE.
ITonp30oBaTbcs TeOpeMaMu O NPOU3BEACHUM OTPE3KOB XOPA, O IPOU3BEIACHUU OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.
[Tonp30BaThCsl BEKTOPAMU, TOHUMATh UX T€OMETPUUYECKHUM 1 (PU3NUECKUI CMBICII, TPUMEHSATh
UX B PELIEHUHN F€OMETPUUECKUX U (pr3nueckux 3a1ad. [IpuMeHsTh ckansgpHoe Ipou3BeIeHue
BEKTOPOB ISl HAXO0XJACHUS JUIMH U YIJIOB.
[lonb30BaTbcss METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PpELICHUU
F€OMETPUYECKHUX U NIPAKTUYECKUX 3a/1ad.
Brmanete NOHATUSAMH NMPAaBUIBHOIO MHOIOYTOJBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JTyTH
OKPY’KHOCTH M PaJMaHHOM MEpPBI yIia, YMETh BBIYUCIATH IUIOMAAb KPyra M €ro 4acTeu.
[TpyMeHATH NOIy4€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.
Haxomuth ocu (MaM LEHTpPbI) CUMMETPUU (UTYp, NPUMEHSATH JABHXKEHUS IIJIOCKOCTH B
MPOCTEUIINX CIIyqasiX.
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[TpuMeHsTh MOTyYeHHBIC 3HAHUS HAa TIPAKTHKE — CTPOUTHh MATEMAaTUIECKUE MOJICIH JJIs 3a/1a4
peasibHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOLIUE BBIUMCICHUS C IPUMEHEHUEM MOA00US 1
TPUTOHOMETPUUECKUX PYHKIHH (MOJIB3YACH, IJIe HEOOXOAUMO, KAIbKYISITOPOM)

IMPEAMETHBIE PE3YJIBTATDBI 11O IIPOI'PAMME KYPCA «BEPOATHOCTD U
CTATUCTHUKA»

7 Knacc
Uwurats nHGOpMAIIHIO, IPECTABICHHYIO B TA0IHIIAX, HA JUarpaMMax; MPEACTaBISATh JaHHBIC
B BUJIE TaOJIMI], CTPOUTH AHArPaMMBbI (CTOJIOMKOBBIC (CTOIOUATHIC) M KPYTOBBIC) IO MAaCCHBaM
3HAYEHUH.
OnuceiBaTh W HHTEPIPETUPOBATH pEATbHBIE YHUCIIOBBIC JAaHHBIC, MPEICTABICHHBIC B
Tab/IMIax, Ha AUarpaMMax, rpaukax.
Hcnonp30BaTh /i1 ONUCAHUS JIaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
apudMeTHIecKoe, MeIaHa, HanOoJbIllee U HANMEHBIIIee 3HAYCHUS, pa3Max.
HmeTs mnpeacraBieHHEe O CIy4ailHOW H3MEHYMBOCTH Ha MpUMEpax IeH, (U3NYECKUX
BEJIMYMH, AaHTPOIIOMETPUYECKUX MJAaHHBIX; HUMETh IMPEJICTaBICHHE O CTAaTHCTUYECKOU
YCTONYUBOCTH.

8 knacc
W3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TIPEACTABICHHYIO B BUJIE Ta0JIUII, THArpaMM,
rpaduKOB; MPEACTABIATH JaHHBIC B BHJIE TAOJHII, TUarpaMM, rpadukos.
OnuceIBaTh JaHHBIC C TIOMOIIBIO CTATUCTUYCCKUX IMOKA3aTENICH: CPEAHUX 3HAYCHUA U Mep
paccenBaHus (pa3Max, TUCIIEPCHS U CTAaHAAPTHOE OTKIOHEHHUE).
HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 10 pe3yJbTaTamM
U3MEpPEHMI U HAOII0ICHUH.
HaxomuTh BEpOSTHOCTH CIyYailHBIX COOBITHI B OIBITaX, 3HAs BEPOSTHOCTH JICMCHTAPHBIX
COOBITHIA, B TOM YHCIIE B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Hcnonp30BaTe TpapuuecKkue MOAETH: JEPEBO CIYU4aHOTO AKCIHEPUMEHTa, JHarpaMMbl
DOlinepa, ynciaoBas npsmasi.
OnepupoBaTh MOHATHSMH: MHOXECTBO, IOAMHOXECTBO; BBITIOMHATh OINEpalMd Haj
MHOKECTBAMHU: OOBEIWHEHUE, TepecedeHre, OMONHEHHE, TMEePEUUCHIsITh DIEMEHTHI
MHO>KECTB; TPUMEHSTH CBOICTBA MHOKECTB.
Hcnons30Bath rpaduaeckoe MpeICTaBICHHEe MHOXKECTB U CBS3€H MEXK Ty HUMH JJTsT OITUCAHWS
MPOIIECCOB U SIBIICHUI, B TOM YHCIIE MIPU PEIICHUH 3a]1a4 U3 IPYTHX YUeOHBIX MPEAMETOB U
KYpCOB.

9 knacc
N3Bnekats u mpeoOpa3oBbIBaTh WHOPMAIKIO, PEICTABICHHYIO B PA3IMYHBIX UCTOYHUKAX
B BHUJE TAOJUIl, TUarpamm, rpaduKoB; MPEACTABIATh JaHHBIC B BUJC TAOJUII, TUArpaMM,
rpaduxoB.
Pemrate 3amaum opraHM30BaHHBIM IEepeOOPOM BAapHAHTOB, a TAaKXKE C HCIIOJB30BaHHEM
KOMOWHATOPHBIX MTPABUII U METOJIOB.
Hcnonp30BaTh ommcareiIbHbIe XapaKTEPUCTHKHU IS MACCHBOB UYMCIOBBIX JaHHBIX, B TOM
qrclie CpeHIe 3HAUCHUSI U MEPhI pacCEeHBaHUSI.
HaxoauTh 9acTOThI 3HAYEHWH W YaCTOTHI COOBITHS, B TOM YHUCIIC TOJIb3YACh Pe3yIbTaTaMH
MPOBEIEHHBIX U3MEPEHUN U HAOTIOCHUIA.
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HaXO[[I/ITI: BCPOATHOCTHU CJIy‘-I&fIHbIX CO6BITI/H‘/Jl B U3YUYCHHBLIX OIIBITAX, B TOM YHUCJIC B OIbITaAX
C PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITUSMU, B CEPUSX HCIBITAHUN J0 IMEPBOTO
ycrexa, B Cepusax UCIbITaHUN bepHyiuiu.
Hwmets npeacraBieHue o CIIy4aHOW BETUYUHE U O PACIIPEACIICHUN BEPOATHOCTEM.
HmeTs mpencTaBiieHne O 3aKOHE OOJIBIIMX YHUCENl KaK O MPOSBICHWU 3aKOHOMEPHOCTH B
CJIydaifHOH M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJIE U OOIIEeCTBE.

I11. TemaTnuyeckoe niaHupoBanue npeamera «MaremaTuka»

®opma
peajauzauuu
Jr:;ln Pa3gen u Tema KOJL::?::BO 30P/MIOP BOCIUTATEJILHOIO
MOTEeHNHAJIA
TeMbI™
5 kaac
Pazgen 1.
HarypaabHblie uncaa. 43
JeiicTBHUsI ¢ HATYPAJIbHBIMHU
YHCIAMH
HatypansHoe uucino. Psan https://resh.edu.ru/subject/less | 1,2,4,5
1 HaTypajbHbBIX uucesd. Yuciao 1 on/7719/start/316201/
0.
H3o0pakeHre HATYpaJIbHBIX https://resh.edu.ru/subject/less | 1,2,4,5
2 YHCeJl TOYKaMHU Ha 1 on/19/
KOOPAWHATHOM (4HUCIOBOIN)
apsiMOii.
H3o6parkeHre HaTypaiabHBIX https://resh.edu.ru/subject/less | 1,2,4,5
3 YHCeJl TOYKaMHU Ha 1 on/19/
KOOPAWHATHOH (4HUCIOBOIN)
apsiMOii.
IMo3umoHHast cucrema https://resh.edu.ru/subject/less | 1,2,4,5
cuncieHus. Pumckas on/7719/train/316209/
4 HyMepalus Kak npumep 1
HEIMO3UIIMOHHOW CUCTEMBI
cuuncienus. [lecsTuanas
CUCTEMA CUHCIICHHUSI.
TTo3sunmonHas cucremMa https://resh.edu.ru/subject/less | 1,2,4,5
cuncieHus. Pumckas on/7719/train/316209/
5 HyMepalus Kak npumep 1
HEIMO3UIIMOHHOW CUCTEMBI
cuucienus. JlecsTuanas
cUCTeMa CUHCIICHHUSI.
CpaBHEHHE HATypaIbHBIX https://resh.edu.ru/subject/less | 1,2,4,5
4qucel, CpaBHEHHE on/7718/start/316232/
6 HATypajJbHBIX YUCEN C 1
HyJéM. CrocoOnI
CpaBHEHHSI.
7 OxkpyrieHne HaTypaiabHBIX 1 https://resh.edu.ru/subject/less | 1,2,4,5
qHCell. on/23/
CI10’KeHHE HATypPaJIbHBIX https://resh.edu.ru/subject/less | 1,2,4,5
8 quce; CBOHCTBO HYJISI IPH 1 on/7723/start/272294/
CIIOXKCHUH.
CI10KeHHE HATypPaJIbHBIX https://resh.edu.ru/subject/less | 1,2,4,5
9 4qucel; CBOHCTBO HYJISI IPH 1 on/7723/start/272294/

CJIOKCHHH.
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https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/7719/start/316201/
https://resh.edu.ru/subject/lesson/19/
https://resh.edu.ru/subject/lesson/19/

Brruuranue kak aeiicteue, https://resh.edu.ru/subject/less | 1,2,4,5
10| y6parHoe cioxenmo. on/7717/start/235285/
Brrunranue Kkak geiicTBUE, https://resh.edu.ru/subject/less | 1,2,4,5
11| s6parsoe croxeno. ONn/7715/start/316263/
YMHOXXEHHE HaTypaJIbHBIX https://resh.edu.ru/subject/less | 1,2,4,5
12 YHCeIl; CBOIMCTBAa HYIS U on/7722/start/287667/
€IUHUIIBI TP YMHOMXEHHU.
YMHOXXEHHE HaTypaJIbHBIX https://resh.edu.ru/subject/less | 1,2,4,5
13 4qucelt; CBOHCTBa HYJISI U on/7722/main/287668/
€IWHUIIBI IPU YMHOXEHHH. https://resh.edu.ru/subject/less
on/7714/start/233859/
JleneHne Kak nelicTBHE, https://resh.edu.ru/subject/less | 1,2,4,5
14| o6parnoe ymuONEHMIO. on/7712/start/235037/
Jenenue kak nercTBue, https://resh.edu.ru/subject/less | 1,2,4,5
15 | b6parHoe ymHONeHHTIO. on/7712/start/235037/
KoMmmoHeHTBI 1EHCTBUIA, 12,45
CBSI3b MEXKIY HUMHU.
16
ITpoBepka pesynbTarta
apuMETHUECKOTrO ACHCTBHS.
IlepeMecTUTENBHOE U https://resh.edu.ru/subject/less | 1,2,4,5
coyeTaTeJIbHOEC CBOUCTBA on/7722/start/287667/
(3aKOHBI) CIIOKEHUS U
17 YMHOX>EHHUS,
pacnpeneauTebHOe
CBOMCTBO (3aKOH)
YMHOYXCHUSI.
[lepemecTutenbHOE U https://resh.edu.ru/subject/less | 1,2,4,5
coyeTaTeJIbHOEC CBOUCTBA on/7724/start/311531/
(3aKOHBI) CIIOKEHUS U
18 YMHOXCHHS,
pacnpeneauTenbHOoe
CBOMCTBO (3aKOH)
YMHOYCHUSI.
Hcnonb3oBanue OyKB JUIst https://resh.edu.ru/subject/less | 1,2,4,5
0003HaYEeHNUsI HEU3BECTHOI'O on/1429/
19 KOMITOHEHTa M 3aIlMUCH
CBOMCTB apu(PMEeTHIECKUX
IENCTBUNA.
Hcnonp3oBanue OyKB I https://resh.edu.ru/subject/less | 1,2,4,5
0003HaYEeHNUsI HEU3BECTHOI'O on/1429/
20 KOMITOHEHTa U 3alTUCH
CBOMCTB apu(PMEeTHIECKUX
AeNCTBUM.
KontponsHas pabora Ne 1 o 1,2,45
21 teme «HarypanbHbie uncia.
JeiicTBus ¢ HaTypaIbHBIMU
YHCITaMI»
29 Jenurenu u KpaTHBIC 9UCIA https://resh.edu.ru/subject/less | 1,2,4,5
on/7748/start/233487/
23 JlenuTeau U KpaTHBIE YHUCIa https://resh.edu.ru/subject/less | 1,2,4,5
on/7748/conspect/233486/
24 Jenurenu u KpaTHBIC 9UCIA https://resh.edu.ru/subject/less | 1,2,4,5
on/7748/conspect/233486/
IIpocTsie ¥ COCTABHBIE YHCIIA https://resh.edu.ru/subject/less | 1,2,4,5
25 on/7749/start/313626/
26 IIpocTeie u cocTaBHBIC YUCa https://resh.edu.ru/subject/less | 1,2,4,5

on/7749/start/313626/
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https://resh.edu.ru/subject/lesson/7722/main/287668/
https://resh.edu.ru/subject/lesson/7722/main/287668/

Ilpu3HaKu ASIUMOCTH Ha 2, https://resh.edu.ru/subject/less | 1,2,4,5
27 5,10 on/7751/start/234293/
https://resh.edu.ru/subject/less
on/7750/start/325275/
I[Ipu3HaKm NeTUMOCTH Ha 2, https://resh.edu.ru/subject/less | 1,2,4,5
28 5,10 on/7751/start/234293/
https://resh.edu.ru/subject/less
on/7750/start/325275/
I[Ipu3Hakn nenuMocTH Ha 3, https://resh.edu.ru/subject/less | 1,2,4,5
29 9 on/7751/start/234293/_
https://resh.edu.ru/subject/less
on/7750/start/325275/
I[Ipu3Hakn nenuMoCcTH Ha 3, https://resh.edu.ru/subject/less | 1,2,4,5
30 9 on/7751/start/234293/
https://resh.edu.ru/subject/less
on/7750/start/325275/
Pasznoxxenne uncna Ha https://resh.edu.ru/subject/less | 1,2,4,5
31 MHOKHUTEITN on/7748/conspect/233486/
PasznorkeHue ynciia Ha https://resh.edu.ru/subject/less | 1,2,4,5
32 | vuoxuTemm on/7748/conspect/233486/
Jlenenue ¢ ocTaTKOM https://resh.edu.ru/subject/less | 1,2,4,5
33 on/7709/start/325151/
KontponsHas pabora Ne 2 o 1,2,4,5
34 TeMe «JlenuTeny u KpaTHEIE.
[pu3HaKky AETUMOCTH»
35 CreneHb ¢ HATYPATBHBIM https://resh.edu.ru/subject/less | 1,2,4,5
nokKasarejieM on/7713/start/272325/
CreneHb ¢ HATYPATBHBIM https://resh.edu.ru/subject/less | 1,2,4,5
36 nokasaTejieM on/7713/start/272325/
3anmucek 4Yucia B BUIE https://resh.edu.ru/subject/less | 1,2,4,5
37 CYMMBbI paspsiIHbIX on/5232/conspect/214209/
craraeMbIx
YucioBoe BhIpAKEHHUE. https://resh.edu.ru/subject/less | 1,2,4,5
Brruucienue 3HaueHUR on/7708/conspect/325181/
38 YUCIOBBIX BHIPAKCHUM;
MOPSAOK BBIMTOJHESHHUSI
IEeNCTBUN
YucnoBoe BhIpaKCHHUE. https://resh.edu.ru/subject/less | 1,2,4,5
Brruucienue 3HaUueHUR on/7708/conspect/325181/
39 YUCIOBBIX BHIPAKCHUMH;
MOPSAOK BBIMOJTHESHHUSI
IeNCTBUN
YucnoBoe BBIpaKCHHUE. https://resh.edu.ru/subject/less | 1,2,4,5
Brruuncienue 3HaueHUMR on/21/
40 YUCIOBBIX BHIPAKCHUMH;
HOPSIJIOK BBITOJTHSHUST
AercTBUU
Hcnonp3oBanue mpu https://resh.edu.ru/subject/less | 1,2,4,5
BBIYHCIICHUSIX on/7722/conspect/287666/
HEePEMECTUTEIILHOTO U
a1 COYEeTaTeIbHOTO CBOMCTB
(3aKOHOB) CJIOKEHUS U
YMHOXCHUA,
pacnpeieanTeIbLHOro
CBOMCTBA YMHOJKEHUS
Hcrnons30BaHue pu https://resh.edu.ru/subject/less | 1,2,4,5
42 BBIYMCIIEHUSX on/7767/conspect/234540/

HepeMeCTI/ITCHLHOFO "
COo4YeTaTreJIbHOTO CBOWCTB

34


https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7751/start/234293/
https://resh.edu.ru/subject/lesson/7751/start/234293/

(3aKOHOB) CJIOKEHUS U
YMHOXCHHS,
pacrpeneIuTeIbHOTO
CBOMCTBA YMHOXCHHS

43 KonTponbHas pabota Ne 3 1 12,45
«YHCIIOBBIC BBIPAKCHUSI
Paznen 2.
Harasignasi reoMeTpus. 12
JIMHUH Ha IJIOCKOCTH
m Touxka, npsiMasi, 0Tpe30K, JIyu. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/7741/start/312461/
45 Touxka, mpsiMasi, OTPE30K, Iyd 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/7741/start/312461/
46 Jlomanas. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/4070/start/302538/
W3mepenne UIMHbI OTpE3Ka, 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
47 METPHUYCCKUE ¢THHHUIIBI on/7740/start/234851/
I/I3MepeHI/IH JUJINHBI.
W3mepeHne IIMHBL OTpe3Ka, 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
48 METPHUYCCKUE ¢THHHUIIBI on/7739/start/233456/
I/I3MepeHI/IH JUJINHBI.
49 OKpYXHOCTB U KPYT. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/7736/start/312523/
[IpakTudeckas padota 1 1,2,45,6
50 «[loctpoenue y3opa us3
OKPYXHOCTEIN».
51 Vrom. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/7735/start/234882/
59 [Ipsmotit, ocTpsIit, TyTOH 1 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
Pa3BEPHYTHIN YIIIbI. on/7735/main/234886/
53 Wsmepenue yrios 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/7735/main/234886/
54 Wzmepenue yrios 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/7735/start/234882/
55 IIpaktuueckas paborta 1 1,2,45,6
«[locTpoeHue yrioB
Paznen 3. 48
OO0bIKHOBEHHBIE IPOOH
TIpencraBnenue o 1pobu Kak 1 https://resh.edu.ru/subject/less | 1,2,4,5
56 croco0e 3alucy 4acTU on/7782/start/313719/
BEJIUYHUHBI
57 OGBIKHOBEHHBIE APOOH 1 https://resh.edu.ru/subject/less | 1,2,4,5
on/7782/start/313719/
58 OGBIKHOBEHHBIE APOOH 1 https://resh.edu.ru/subject/less | 1,2,4,5
on/7782/start/313719/
59 IIpaBunbHBIC U 1 https://resh.edu.ru/subject/less | 1,2,4,5
HeIpaBWJILHBIE TPOOH on/703/
60 IIpaBunbHbIE 1 1 https://resh.edu.ru/subject/less | 1,2,4,5
HETIpaBUIIBHBIEC IPOOH on/703/
61 IIpaBunbHBIC U 1 https://resh.edu.ru/subject/less | 1,2,4,5
HeIpaBWJILHBIE TPOOH on/703/
CwMemanHast 1poohb; 1 https://resh.edu.ru/subject/less | 1,2,4,5
62 MpEACTaBICHUE CMEIITaHHOMN on/7761/start/288262/

apoOu B BUJIE HEMTPABUIBHOU
ApoOH U BBIJAEIEHUE 1eJTON
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9acTH 4HCIia U3
HeTpaBUWIILHOW IpoOU.

CwMmemiaHHast 1poob; https://resh.edu.ru/subject/less | 1,2,4,5
MpeCTaBICHUE CMEITaHHON on/7761/start/288262/
63 po6u B BUAC HEMPABUIBHON
IpoOu U BHIJIEIICHUE LEJIOH
9acTH YHCIa U3
HenpaBWILHOU IpoOw.
CwmemranHas Opookb; https://resh.edu.ru/subject/less | 1,2,4,5
MpeICTaBICHUE CMEIIaHHON on/7761/start/288262/
64 Ipo6u B BUAC HEMPABUIBHON
IpoOu U BHIJIEIICHUE LEIIOH
9acTH YHCIa U3
HEMpaBWJILHON Ipoou.
CwmemranHas Opoob; https://resh.edu.ru/subject/less | 1,2,4,5
MpeICTaBICHUE CMEITaHHON on/7761/start/288262/
65 po6u B BUAC HEMPABUIBLHON
ApoOU U BBIJICIICHUE TICTTOH
YacTH YUCJIa U3
HEIMpPaBWJILHON IpoOH.
WN3o6paxenne gpobeit https://resh.edu.ru/subject/less | 1,2,4,5
66 TOYKAMHU Ha YUCIOBOM on/7755/main/325403/
opsMoit
67 OCHOBHOE CBOHCTBO ApodHU https://resh.edu.ru/subject/less | 1,2,4,5
on/705/
Cokpaienue apoobei https://resh.edu.ru/subject/less | 1,2,4,5
68 on/7777/start/233116/
Cokpaienue apoobei https://resh.edu.ru/subject/less | 1,2,4,5
69 on/7777/start/233116/
Coxkpaienue apobdeit https://resh.edu.ru/subject/less | 1,2,4,5
70 on/7777/start/233116/
7 Cokpanienue apooei https://resh.edu.ru/subject/less | 1,2,4,5
on/7777/start/233116/
IIpuBenenne npodu x https://resh.edu.ru/subject/less | 1,2,4,5
72 HOBOMY 3HAMEHATE0 on/707/
[MpuBenenue gpodu K https://resh.edu.ru/subject/less | 1,2,4,5
3 HOBOMY 3HAMEHATEIIO on/707/
IIpuBenenune npodu x https://resh.edu.ru/subject/less | 1,2,4,5
& HOBOMY 3HAMEHATEI0 on/707/
75 [MpuBenenue gpodu K https://resh.edu.ru/subject/less | 1,2,4,5
HOBOMY 3HAMEHATEIIO on/707/
76 CpaBHeHue apoOei https://resh.edu.ru/subject/less | 1,2,4,5
on/708/
77 CpaBHeHue npobei https://resh.edu.ru/subject/less | 1,2,4,5
on/708/
CJi10’KeHME U BEIYUTAaHUE https://resh.edu.ru/subject/less | 1,2,4,5
78 apoOeil ¢ OUHAKOBBEIMH on/7774/start/313297/
3HAMEHATEISIMHA https://resh.edu.ru/subject/less
on/7771/start/313328/
Cro)xeHue U BEIYUTaHUE https://resh.edu.ru/subject/less | 1,2,4,5
79 apoOeii ¢ OUHAKOBBEIMH on/7774/start/313297/
3HAMEHATEISIMHA https://resh.edu.ru/subject/less
on/7771/start/313328/
CJi10’KeHME U BEIYUTAHUE https://resh.edu.ru/subject/less | 1,2,4,5
80 CMELIAHHBIX YUCEI C on/7774/start/313297/
OJIMHAKOBBLIMH https://resh.edu.ru/subject/less
3HAMEHATEISIMHA on/7771/start/313328/
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Crno)xeHre U BBIYUTAaHUE https://resh.edu.ru/subject/less | 1,2,4,5

81 CMEIIaHHBIX YHCEII C on/7774/start/313297/

OJIMHAKOBBIMH
3HAMEHATEISIMH
Cro)xeHue U BEIYUTaHHUE https://resh.edu.ru/subject/less | 1,2,4,5

82 npobeit ¢ pa3HbIMU on/7773/start/272387/
3HAMEHATEISIMHU
Cro)xeHue U BEIYUTaHUe https://resh.edu.ru/subject/less | 1,2,4,5

83 npobeit ¢ pa3HbIMU on/7773/start/272387/
3HAMEHATEJISIMHU
Cro)xeHue U BEIYUTaHHUE https://resh.edu.ru/subject/less | 1,2,4,5

84 npobeit ¢ pa3HbIMU on/7773/start/272387/
3HAMEHATEJISIMHU
Cro)xeHue 1 BEIYUTaHHUE https://resh.edu.ru/subject/less | 1,2,4,5

85 CMEIIaHHbBIX YHUCEIT C on/713/
pa3HBIMU 3HAMCHATEIISIMU
Cro)xeHue U BEIYUTaHHUE https://resh.edu.ru/subject/less | 1,2,4,5

86 CMEIIaHHBIX YHCEII C on/713/
pa3HBIMU 3HAMCHATEIISIMHU
CIi10XeHHe U BBIYUTAHUE https://resh.edu.ru/subject/less | 1,2,4,5

87 CMEIIaHHBIX YHCEII C on/713/
pa3HBIMU 3HAMEHATEIISIMU

88 VMHOXXEHUE U JIeJICHUE https://resh.edu.ru/subject/less | 1,2,4,5
npobeit on/7769/conspect/290789/

89 VMHOKEHHUE U JIeJICHUE https://resh.edu.ru/subject/less | 1,2,4,5
npobeit on/7769/conspect/290789/

90 VYMHOXKEHHUE U JICJICHUE https://resh.edu.ru/subject/less | 1,2,4,5
npobeit on/711/

o1 VMHOXXEHUE U JIeJICHUE https://resh.edu.ru/subject/less | 1,2,4,5
apooeit on/711/

VMHOXXEHUE U JeIICHUES https://resh.edu.ru/subject/less | 1,2,4,5

92
CMEIIaHHBIX YUCE]T on/673/

VMHOKEHHE U ICTICHUE https://resh.edu.ru/subject/less | 1,2,4,5

93
CMEIIaHHBIX YUCET on/673/

VMHOXXEHUE U JeIICHUS https://resh.edu.ru/subject/less | 1,2,4,5

94
CMEIIaHHBIX YUCE]T on/673/

VYMHOKEHHE U ICTICHUE https://resh.edu.ru/subject/less | 1,2,4,5

95
CMEIIaHHBIX YHCET on/673/

96 B3auMHO-00paTHBIE TpOoOH https://resh.edu.ru/subject/less | 1,2,4,5

on/673/

97 HaxosxaeHne 4acTH 11ea0ro https://resh.edu.ru/subject/less | 1,2,4,5

on/7780/main/287892/

98 HaxosxaeHue 9acTu 11eJI1oro https://resh.edu.ru/subject/less | 1,2,4,5

on/7780/main/287892/

99 HaxomeHne 9acTH 1eoro https://resh.edu.ru/subject/less | 1,2,4,5

on/7780/main/287892/

100 HaxoxxaeHue 11e710ro rmoero https://resh.edu.ru/subject/less | 1,2,4,5
qacTH on/7764/conspect/313389/

101 HaxoxneHue 1iesoro moero https://resh.edu.ru/subject/less | 1,2,4,5
q4acTH on/7764/conspect/313389/

102 HaxosaeHue 11eoro moero https://resh.edu.ru/subject/less | 1,2,4,5
qacTH on/7764/conspect/313389/
KouTponsnas pabora Ne 4 o 12,45

103 | teme «OOBIKHOBEHHBIC

IpoOm»
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Paznen 4.

HarnsigHas reomerpusi. 10
MHOroyroJibHUKH
104 MHOTOyTOTHHUKH. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/7727/start/325306/
105 [lepumeTp MHOTOYTONBHUKA. https://resh.edu.ru/subject/less | 1,2,4,5,6
on/4270/start/162587/
106 TpeyronsHuK. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/554/
107 TpeyronbHuK. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/554/
108 YeTpIpEXyTroIbHUK, 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
NPSIMOYTOJIBHUK, KBaIpaT. on/555/
109 YeThIpEXyroJbHUK, 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
MPSMOYTOJIbHUK, KBaIPAT. on/555/
[IpakTudeckas padota 1,2,45,6
110 «ITocTpoeHre MPIMOYTOIbHUKA C 1
3aJlaHHBIMH CTOPOHAMH Ha
HEJTMHOBAaHHOU Oymarey.
[Tnomans u mepuMeTp https://resh.edu.ru/subject/less | 1,2,4,5,6
OpSIMOYTOJIbHHUKA 1 on/556/
111 | MHOTOYTO/bHHKOB, 1
COCTaBIICHHBIX U3
MPAMOYTONEHUKOB, €IMHHIIBI
M3MEPEHUS IUIOIA/IH.
[Tnoutans n nepumerp https://resh.edu.ru/subject/less | 1,2,4,5,6
OpSIMOYTOJIbHHUKA 1 on/556/
11p | MHOTOYTOJbHHKOB, 1
COCTaBJICHHBIX M3
MPSMOYTONbHUKOB, €AHHHIIBI
M3MEPEHUS IUIOIA/IH.
[Tnomane U nepuMerp https://resh.edu.ru/subject/less | 1,2,4,5,6
OPSMOYTOJIbHUKA U on/556/
113 | MHOTOYTO/IbHHKOB, 1
COCTaBJICHHBIX M3
MPSMOYTOIbHUKOB, €AHHHIIBI
M3MEPEHUS IUIOIA/IH.
Pa3znea 5. 38
JecaTuvHble 1pooH
114 JlecsiTuuHas 3amuchk apobeit 1 https://resh.edu.ru/subject/less | 1,2,4,5
on/6903/start/235409/
115 JecsatrnaHas 3ammuck apoOeit 1 https://resh.edu.ru/subject/less | 1,2,4,5
on/6903/start/235409/
116 JlecsiTuuHas 3amuch apobeit 1 https://resh.edu.ru/subject/less | 1,2,4,5
on/6903/start/235409/
IIpencraBneHue AeCATHIHON 1 https://resh.edu.ru/subject/less | 1,2,4,5
117 .
JpoOu B BHJIE OOBIKHOBEHHOU on/343/
[pezncraBieHne qeCATHYHOM 1 https://resh.edu.ru/subject/less | 1,2,4,5
118 .
JIpo0H B BHIE OOBIKHOBEHHOM on/343/
M3o6pakeHne qeCITUIHBIX 1 https://resh.edu.ru/subject/less | 1,2,4,5
119 | npoGeit ToukaMu Ha on/7755/conspect/325398/
4YHCJIOBOU IPSIMON
120 CpaBHEHUE NECATHUIHBIX 1 https://resh.edu.ru/subject/less | 1,2,4,5
IpoOei. on/718/
121 CpaBHEHUE JIECITHUIHBIX 1 https://resh.edu.ru/subject/less | 1,2,4,5

apoOeii.

on/718/
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OkpyrieHne AecITUIHbBIX ttps://resh.edu.ru/subject/lesso | 1,2,4,5
122 o

apobeii n/27/

OKpyTJIeHUE NSCATUIHBIX ttps://resh.edu.ru/subject/lesso | 1,2,4,5
123 npobeit n/27/

OKpyrieHne OeCATUIHBIX ttps://resh.edu.ru/subject/lesso | 1,2,4,5
124 >

apooOeit n/27/

Apudmerndeckue ASHUCTBUS https://resh.edu.ru/subject/less | 1,2,4,5
125 | ¢ AecATUYHBIMU APOOSIMH. on/719/

Cro>X€HHE U BBIYUTAHUE

Apudmernyeckue AeiCTBUS https://resh.edu.ru/subject/less | 1,2,4,5
126 | ¢ AeCATUYHBIMU APOOSIMH. on/719/

Cro>X€HHE U BBIYUTAHUE

Apudmernyeckue AeiCTBUS https://resh.edu.ru/subject/less | 1,2,4,5
127 | ¢ AeCATHYHBIMU APOOSIMHU. on/719/

Cro>X€HHE U BBIYUTAHUE

Apudmernyeckue AeiCTBUS https://resh.edu.ru/subject/less | 1,2,4,5
128 | ¢ AecATUYHBIMU APOOSIMH. on/721/

VYMHOKEeHHue

ApudmeTnueckre AeHCTBUSA https://resh.edu.ru/subject/less | 1,2,4,5
129 | ¢ AecCATUYHBIMU APOOSIMHU. on/721/

VYMHOKEeHHue

ApudmeTnueckre AeHCTBUSA https://resh.edu.ru/subject/less | 1,2,4,5
130 | ¢ AecCATHUYHBIMU APOOSIMH. on/721/

VYMHOKEeHHue

ApudmeTnueckue AeHCTBUSA https://resh.edu.ru/subject/less | 1,2,4,5
131 | ¢ AeCATHUYHBIMU APOOSIMH. on/721/

VYMHOKEeHHue

ApudmeTnueckue AeUCTBUSA https://resh.edu.ru/subject/less | 1,2,4,5
132 | ¢ AeCATUYHBIMU APOOSIMHU. on/721/training/#15944

VYMHOKEeHHue

Apudmernueckue AeiicTBUS https://resh.edu.ru/subject/less | 1,2,4,5
133 | ¢ AecCATHUYHBIMU APOOSIMH. on/721/training/#15944

VYMHOKEeHHue

Apudmernyeckue aeiicTBUS https://resh.edu.ru/subject/less | 1,2,4,5
134 | ¢ AeCATUYHBIMU APOOSIMH. on/722/

Henenue

Apudmernyeckue neiicTBUS https://resh.edu.ru/subject/less | 1,2,4,5
135 | ¢ AeCATUYHBIMU APOOSIMH. on/722/

Henenue

Apudmernyeckue aeiicTBUS https://resh.edu.ru/subject/less | 1,2,4,5
136 | ¢ AECATUYHBIMU APOOSIMH. on/722/

Henenue

Apudmernyeckue neiicTBUS https://resh.edu.ru/subject/less | 1,2,4,5
137 | ¢ AeCATUYHBIMU APOOSIMH. on/6896/main/236240/

Henenue

Apudmernyeckue AeiCTBUS https://resh.edu.ru/subject/less | 1,2,4,5
138 | ¢ pecATHYHBIMU OPOOSIMHU. on/6896/start/236236/

Jenenue

Apudmernyeckue AeiiCTBUS https://resh.edu.ru/subject/less | 1,2,4,5
139 | ¢ pecATHYHBLIMU OPOOSIMHU. on/6904/start/235454/

Jenenue
140 OCHOBHBIE 3aJIa4H Ha JPOOH. https://resh.edu.ru/subject/less | 1,2,4,5

Haxoxnenue yactu 1enoro on/6893/train/237404/
141 OCHOBHBIE 3212491 Ha IPOOH. https://resh.edu.ru/subject/less | 1,2,4,5

HaxosneHune 4acTy LEeaoro on/6893/train/237404/
142 OCHOBHBIE 3212491 Ha IPOOH. https://resh.edu.ru/subject/less | 1,2,4,5

HaXO)K):[eHI/IC qacTu Lejioro

on/6893/train/237404/
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143 OcCHOBHbIE 3a/1a4H Ha JPOOH. 1 https://resh.edu.ru/subject/less | 1,2,4,5
Haxox1eHue 11eJ10r0 110 4YaCTH on/6893/train/237404/
144 OCHOBHBIE 3a/1a4¥ Ha JPOOH. 1 https://resh.edu.ru/subject/less | 1,2,4,5
Haxoxnenue 1enoro mo 4actu on/6893/train/237404/
145 OCHOBHBIE 331291 Ha IPOOH. 1 https://resh.edu.ru/subject/less | 1,2,4,5
HaxoskaeHue 1eoro mo 4acta on/6893/train/237404/
146 PereHne TEKCTOBBIX 3a1ad, 1 https://resh.edu.ru/subject/less | 1,2,4,5
coJieprKalux qpoou on/6893/train/237404/
147 Perienne TeKCTOBLIX 3a7a4, 1 https://resh.edu.ru/subject/less | 1,2,4,5
COJIepKaIX IPooH on/6893/train/237404/
148 Pemenne TekcTOBBIX 3a7ad, 1 https://resh.edu.ru/subject/less | 1,2,4,5
coJieprKalux qpoou on/6893/train/237404/
149 Perienne TeKCTOBLIX 3a7a4, 1 https://resh.edu.ru/subject/less | 1,2,4,5
COJIepKaIHX IpOoH on/6893/train/237404/
150 Pemenne TekcTOBBIX 3a7ad, 1 https://resh.edu.ru/subject/less | 1,2,4,5
coJieprKalux qpoou on/6893/train/237404/
Konrposbnas padora Ne 5 mo 1,2,45
151 1
TeMe « JlecaTuuHbIe APOOU»
Pa3znea 6.
Harasianas reomerpusi.
9
Tesia u ¢purypsi B
MPOCTPAHCTBE
152 MHOrOTrpaHHHKH. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/2780/main/
153 N300paskeHre MHOTOTPaHHHUKOB. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/2780/main/
Monenu mpocTpaHCTBEHHBIX TEI. 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
154
on/582/
155 IpsAMOYTONBHBI#H 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
napajuieNienumnes, Kyo. on/494/
156 PazBéprku kyba u 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
napajieNnenumne/a. on/4467/start/222924/
157 O6BEM Ky0a, MPSIMOYTOJIBHOTO 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
napasuiesienumne ia on/7730/start/272360/
158 O6BEM Ky0a, MPSIMOYTOJIBHOTO 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
napajienenumnea on/7730/start/272360/
159 O0bEM KyOa, MPSIMOYTOJILHOTO 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
napasuiesienumne/ia on/7730/start/272360/
160 TMpakTuueckas pabora 1 12,456
«Pa3Béprka kyda. O0beM Kybay.
Paznen 7. 10
IloBTOpeHuUe U 06001IeHNE
Iosropenue. HatypanbHbie https://resh.edu.ru/subject/less | 1,2,4,5,6
161 | . JleiicTBus C 1 on/7725/start/233983/
HATypaJbHBIMU YKCIaMHU https://resh.edu.ru/subject/less
on/7706/start/266150/
Iosropenue. HatypanbHbie https://resh.edu.ru/subject/less | 1,2,4,5,6
162 | umcina. [leficTBus ¢ 1 on/7725/start/233983/
HaTypaJbHBIMU YHUCJIIaMHU
163 Iosropenune. OGEIKHOBEHHbIE 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
Japobu on/7783/start/313359/
164 IToBTOpenue. OOBIKHOBEHHBIE 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
JIpobu on/7788/start/234448/
165 Iosropenue. Jlecsatuunsie qpo0H 1 https://resh.edu.ru/subject/less | 1,2,4,5,6

on/6904/conspect/235439/
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166 [ToBTOpenue. lecaTnanbe ApOOH 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
on/6904/conspect/235439/
167 ITorTOpenue. JlecaTuunbie APOOH 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
0n/6904/conspect/235439/
IoBropenue. Harnsnas https://resh.edu.ru/subject/less | 1,2,4,5,6
168 | reoMerpus. JluHUM Ha TIOCKOCTH 1 on/7737/start/233673/
https://resh.edu.ru/subject/less
on/7728/main/234638/
169 IoBropenue. Harnsinas 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
reomMeTpusi. MHOTOyTroJIbHUKH on/7727/conspect/325305/
170 IoBropenue. Harnsanas 1 https://resh.edu.ru/subject/less | 1,2,4,5,6
reoMeTpusi. MHOTOrpaHHUKH on/2780/main/
B
cero 170 yacos

®opma peajM3ali BOCIIUTATEILHOTO MOTEHI[HAIA TEeMbI*

1

YCTAHOBJICHHE JIOBEPUTEIILHBIX OTHOIIECHUH MEXIY IeJarorndecKuM pabOTHHKOM U €ro
00y4JaroIMMUCS,  CIIOCOOCTBYIOIIMX  TO3UTHUBHOMY  BOCHPHUSTHIO  OOYYaroIIMMHUCS
TpeOOBaHWI M TPOCHO TMETArorn4eckoro pabOTHHWKA, NPUBICYCHHIO WX BHUMAHHA K
o0cyxaeMoii Ha ypoke HH(POpMAIINH, aKTUBU3AIMH UX TO3HABATEIHLHON JEeSITEbHOCTH;
noOyxaeHrue OOydarIIuXcsl COONIoAaTh Ha YpPOKE OOIICHPHUHSATHIE HOPMBI TOBEICHUS,
npaBuiia OOIIEHHS CO CTapIIUMU (TIEJAaroruuyecKUMU paOOTHHKAMHM) M CBEPCTHHUKAMHU
(oOyJarommMucs),  NPUHIMIBI ~ y4eOHOW  JUCHUIUIMHBI W CaMOOPTaHU3AIIWH;
MpUBJICYCHHE BHUMAHHUS OOY4YalOIUXCs K LIEHHOCTHOMY acleKTy HM3y4aeMbIX Ha ypOKax
SABJICHHM, oOpraHu3amus uX pabOoThl C TMOJy4aeMOW Ha YpPOKE COLMAIBbHO 3HAYMMOMU
uH(popMaliel — HHUIIMUPOBAHUE €€ 00CYK/IeHUs!, BHICKa3bIBaHUS O0YUYaAIOLIUMUCS CBOETO
MHEHHS 110 €€ TMOBOJTY, BBIPAOOTKH CBOETO K HE OTHOILICHMUS,

UCIIOJIb30BaHNE BOCIHTATEIBHBIX BO3MOXKHOCTEU COJIEp)KaHUs y4eOHOro MpeaMera yepes
JEMOHCTpAlMI0 00Yy4aloIIUMCS MPUMEPOB OTBETCTBEHHOT'O, I'Pa)JIaHCKOIO IOBEIEHUS,
NPOSIBIIEHUS] YeNOBEKOIIOOUs M J100pOCepJeUyHOCTH, 4Yepe3 MOoJ00p COOTBETCTBYIOLIMX
TEKCTOB JUIsl YTE€HUS, 3a/1a4 JJIsl peIIeHNUs, TPOOIEMHBIX CUTYaUH U1 00CY X AEHUS B KJIACCe;
NpPUMEHEHHEe Ha ypOKE HMHTEPAKTUBHBIX (GopM  paboThl ¢  OOYYarOIIMMHCS:
MHTEJUIEKTYaJbHBIX WP, CTUMYIHPYIONINX ITO3HABATEIBHYI0 MOTHBALIMIO OOYYaIOUIHXCS;
JTUAAKTHYECKOTO TeaTpa, I/Ie MOTYYSHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPaTbHBIX
MOCTaHOBKAX; AUCKYCCUH, KOTOpbIE JAlOT 00y4YaroIUMCSi BO3MOKHOCTh MPUOOPECTH OIBIT
BEJICHHS KOHCTPYKTUBHOTO TUAJIOTa; TPYMIIOBOM pabOoThI UiIH paboThI B Tapax, KOTOPhIE y4aT
oOyyaromuxcsi KOMaHAHOH pa0oTe M B3aMMOAEHCTBHIO C JPYTMMHU OO0yYarolMMHCS;
BKIIIOUEHUE B YPOK HUTPOBBIX MPOLEAYp, KOTOpbIE MOMOTAIOT MOJAEPKATh MOTHBAIIUIO
o0yJaromuxcst K TMOJyYCHHIO 3HAaHWH, HANXWBAHWIO TO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOILIEHHUH B KJacce, IOMOTaloT YCTaHOBJICHHUIO 100poXkenaTeaIbHON aTMOC(hephl BO BpeMs
Ypoxa;

opranm3anus medcTBa MOTHBUPOBAHHBIX M JPYAWPOBAHHBIX OOyUYAIOIIUXCS HAA UX
HEYCIEBAIOIIMMHU OTHOKJIACCHUKAMHU, JTAIOIIEro 00y4aronuMcsl COLIMAIbHO 3HAYUMBIH OIBIT
COTPYJIHUYECTBA U B3aMMHON TTOMOIIIH;

MHUIUMPOBAHUE U MOJIEPHKKA UCCIIEI0OBATENIbCKON IeATENbHOCTH 00YYaIOIIUXCA B paMKax
peanu3alnuy MU UHIWBUIYaTbHBIX M TPYIIOBBIX MCCIEIOBATEIBCKUX MPOEKTOB, YTO JACT
oOydJaromuMcsi  BO3MOXKHOCTb ~ NPUOOPECTH  HABBIK  CAMOCTOSITENIBHOTO  PEIICHUS
TEOPETUYECKON MpOoOIeMbl, HABBIK T'€HEPUPOBAHUS M O(OpPMIIEHUS COOCTBEHHBIX HJIEH,
HABBIK YBRXHUTEIHLHOTO OTHONICHHS K YY)KHM HJesM, 0(GOpPMJICHHBIM B padoTax JpPyrux
HCCIIeIOBaTeNeH, HABBIK MyOJUYHOTO BBICTYIUICHHS MEPE ayAUTOpUeH, apryMEeHTHPOBAHUS
¥ OTCTaWBaHUS CBOEH TOUKU 3PCHUSI.

OpraHMu3aIys MPEIMETHBIX 00pa30BaTENbHBIX COOBITHI (ITPOBEICHHE MPEAMETHBIX HEAETh)
JUIsi O0yYaromMxcsi € IeJIbI0 Pa3BUTHsI TO3HABATEIbHOM U TBOPYECKOM aKTHBHOCTH,
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VMHHIIMATUBHOCTH B PA3NYHBIX cepax NpeAMETHON AEATEILHOCTH, PACKPBITHSI TBOPYECKHX
criocoOHOCTeH, O0Oydarommxcsi C pa3HbIMH O0pa3oBaTEIbHBIMU TMOTPEOHOCTSIMH U
VHIIBHTyJIbHBIMH BO3MOXXHOCTSIMH;

NpOBEJICHUE yUeOHBIX (OJIMMITHA/IbI, 3aHUMATEIIbHBIC YPOKH U MATUMUHYTKH, YPOK - JIeJIOBast
Urpa, 00pa3oBaTeIbHOE IyTEHIECTBHE, MACTEP-KIIACChl, YPOK-UCCIIEIOBAaHHE, 1€AarOTNIeCKU
MacTepcKue, 00pa3oBaTelbHbIC KBECTHI M JP.) M y4eOHO-pa3BICKATEILHBIX MEPOIPUSTHIA
(TypHup 3HaHMH, BUKTOPHHBI, JUTEPATypHAs KOMIIO3UIMSA, KOHKYPC Ta3eT U PHCYHKOB,
AKCKYpCHUs U Ap.)
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