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1.IInanupyemMbie pe3y/JbTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa, Kypca.

COI[ep)KaHI/IC KypCa MaTCMaTUKHN o0ecIeunBaeT paln3anuro CICAYIOIHNUX JTUYHOCTHBIX,
MCTAIIPECAMCTHBIX U TPCAMETHLIX PC3YJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOrPaMMbI 10 MaTeMAaTHKE Ha YPOBHE HAYaIbHOTO
o0rmrero oOpa3oBaHMs JOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCIMTATEIILHOW JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH M  JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT TPOIIECCAaM CaMOIO3HAHUS, CAMOBOCHHUTAHUS M CaMOPa3BUTHS, (OPMHUPOBAHUS
BHYTPCHHEH MO3UIH JTHYHOCTH.

B pesynbraTe M3ydeHHs MaTEMAaTUKHA Ha ypOBHE HA4YallbHOTO 0OMIero oOpa3oBaHUS Y
oOyuJaromerocst 0yayT chopMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

0CO3HABaTh HEOOXOAMMOCTh HW3YYEHHS MAaTEeMAaTHKH JUIA aJanTald K >KA3HECHHBIM
CUTYyallMsIM, Uil Pa3BUTHS OOILICH KyJIbTYphl UYEIOBEKAa, CIIOCOOHOCTH MBICIUTh, PAcCyKIaTh,
BBIJIBUTATh TIPEATNOIIOKEHUS U JOKAa3bIBATh WM OMPOBEPTaTh HX;

OPUMEHATh TpaBWJa COBMECTHOW JEATENBHOCTH CO CBEPCTHHKAMH, TPOSIBIISTH
CHOCOOHOCTh  JIOTOBApUBATHCS, JIMIUPOBATh, CIIEAOBAaTh YKa3aHUSM, OCO3HABATh JIMYHYIO
OTBETCTBEHHOCTb U OOBEKTUBHO OIICHUBATh CBOIl BKJIAJ] B OOLIHIA PE3y/IbTaT;

OCBaWBaTh HABBIKW OpraHU3aluy 0€30MacHOTO MOBEICHUS B MH()OPMAIIMOHHOM Cpejie;

NPUMEHATh MAaTEeMaTHKY JIJISl pEIICHHsI TPAKTUIECKHUX 3a/1a4 B TOBCETHEBHOM JKU3HU, B TOM
Yycie TP OKa3aHUHM TIOMOINM OJHOKJIACCHUKAM, AETSM MJIAJIIEr0 BO3pacTa, B3pOCIBIM U
MOKUJIBIM JTFOISIM;

paboTaTh B CUTYyalIUAX, PACIIUPSIOUIUX OMBIT MPUMEHEHUS MaTEMaTUHYECKUX OTHOIIICHUI B
peabHON KU3HH, MOBBIIIAIONINX WHTEPEC K MHTEIUIEKTYyaTbHOMY TPYAY U YBEPEHHOCTh B CBOMX
CHJIaX TIPH PEUICHUH TIOCTABJICHHBIX 33J1ad, YMEHHE TPE0/I0JIeBaTh TPYAHOCTH;

OLICHMBATh TNPAKTUYECKHE W Yy4eOHbIE CHUTyallMM C TOYKH 3pPEHHS BO3MOXKHOCTH
NPUMEHEHHUS MaTeMaTHUKW JUIS paloHaIbHOTO U AS((EKTHBHOrO pelieHus Y4eOHBIX U
YKU3HEHHBIX Ipo0IIeM;

XapaKTepU30BaTh CBOM YCIIEXH B W3YYCHHH MAaTEMATHUKH, CTPEMHUTHCS YIIyOJIsITh CBOM
MaTeMaTHYeCKHe 3HaHUS U YMEHUs, HaMeuaTh MyTH yCTPAaHEHUS TPYIHOCTEIH;

MOJIb30BaThCS  Pa3HOOOPa3HBIMU HMH(DOPMAIIMOHHBIMU  CPEACTBAMH  JJISl  PEIICHUs
NPEIOKEHHBIX U CAMOCTOSITETIFHO BEIOPAaHHBIX YUIEOHBIX IPoOIIeM, 3a1ad.

METANPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTebHBbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3oBble Jiornueckue A1eCTBUSA:

YCTaHABIMBATh CBSI3U W 3aBHCHUMOCTH MEXIY MAaTeMaTHYeCKUMHU OOBEeKTaMHu («4acTh —
IEJIOEY, KIPUUHHA — CIICACTBUEY, «ITPOTHKEHHOCTHY);

NPUMEHSTh 0a30BbIe JIOTHYSCKUE YHUBEPCAJIBbHBIC JICWCTBHS: CpaBHEHHUE, AaHAJU3,
kiaccudukanus (rpynmupoBka), 00001IeHne;

nproOpeTaTh MpaKTHYECKUe TpaduyecKue M H3MEPUTENbHBIC HABBIKU JJISl YCIEITHOTO
pelieHus yueOHbBIX U KUTSHCKUX 3a]1ay;

MPEJICTaBISTh TEKCTOBYIO 33/1auy, €€ pelleHrne B BUAEC MOJETIH, CXeMbl, apu(pMeTHIEeCKON
3aMuCcH, TEKCTa B COOTBETCTBUH C MPEJIOKEHHON yueOHOM MpoOIeMOH.



Ba3oBrble ucciaenoBareyLCKHeE AeliCTBHA:

IPOSIBJIATH CIIOCOOHOCTh OPUEHTHPOBATHCS B YIEOHOM MaTepHaie pa3HbIX Pa3/ieloB Kypca
MaTeMAaTHKH;

NOHMMAaTh W aJICKBAaTHO HCIIOJIB30BaTh MATEMAaTHYECKYI0 TEPMHHOJIOTHIO: Pa3Jinyarh,
XapaKTepU30BaTh, UCTIOIB30BATh JIJIsl PEIICHUS YUCOHBIX U MPAKTHUECKUX 3a]1ay;

OPUMEHATh M3YYCHHBIE METOJbl IO3HAHMA (M3MEpeHHe, MOJEIMPOBaHUE, Iepedop
BapUaHTOB).

Patora ¢ undopmaunmeii:

HAXOJUTh M WCIIOJIB30BaTh JUIA PEUICHUs YYEOHBIX 3ala4 TEKCTOBYIO, TPapHUECKyIO
UH(OPMALIMIO B Pa3HBIX HCTOYHUKAX HHPOPMALIMOHHOM CPEIbl;

YUTATh, THTEPIPETUPOBATH IPpaUUECKU MPEACTABICHHYIO0 HHPOPMALIUIO (CXeMy, TaOIuUILy,
arpaMmmy, JIpyryro MOJIEINb);

OpencTaBIsITh HMHPOpManMiO B 3aaHHON ¢dopMe (IOMONMHATH TaONHILy, TEKCT),
(dbopMyIHpOBaTH YTBEPKACHUE 110 00pasily, B COOTBETCTBHH C TPEOOBAaHMSIMHU y4eOHOM 3aauu;

NPUHUMATH MpaBHiIa, OE30MacCHO HWCIOJIB30BATh MPEIaraeéMble JIEKTPOHHBIE CPEACTBA U
UCTOYHUKU UH(POPMAIIUH.

KoMMyHuUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

O0menue:

KOHCTPYHUPOBATh YTBEP)KJICHHUS, IPOBEPSATh UX UCTUHHOCTH;

UCIIOJIb30BATh TEKCT 3aJlaHus sl OOBSICHEHHS CIIOC00a M X0/1a PELICHUs] MaTeMaTHUECKON
3a]1a4u;

KOMMEHTHPOBATh MPOIECC BEIYUCICHHSI, TOCTPOCHHS, PEIICHUS;

OOBSICHATB TOJTYYEHHBIA OTBET C UCHOIb30BAHNEM U3YUEHHOW TEPMUHOJIOTHUH;

B IIpOLIECCe TUAJIOTOB MO OOCYXIEHUIO M3Yy4eHHOTO MaTepuala — 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKIIEHUS, OIEHHBATH BBICTYIUICHHS] YYaCTHUKOB, NMPHBOAMTH JOKAa3aTeIbCTBA
CBOEH TMPABOTHI, POSBIATH ATUKY OOIICHHS,;

co3/laBaTh B COOTBETCTBMM C Y4eOHOH 3ajadell TEKCThl PAa3HOr0 BHUAA — OIMCaHHE
(HampuMep, TreoMeTpudecKoil (Urypsl), paccyxaeHue (K HpuUMepy, NpU pELIeHUH 3a/ladH),
WHCTPYKIUS (HalpuMep, U3MEPEHNE JUTHHBI OTPE3Ka);

OPUEHTHPOBATHCSI B QlTOPUTMax:  BOCIPOW3BOAWTH,  JOMOJHATH,  HCIPABIATH
ne(pOpMHUPOBAHHBIE;

CaMOCTOSITENIFHO COCTAaBIIATh TEKCTHI 33/1aHUH, aHAJIOTUYHBIE TUIIOBBIM U3yYCHHBIM.

PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicCTBUSA

Camoopranuzanus:

IUTAHUPOBATh JEMCTBUS MO PEICHUI0 y4eOHO! 3a1auul JUIs TOJyYeHUs pe3yibTara;

TUTAHUPOBATh JTaNbl MPEACTOSIIEH pabOThI, ONMPEIEATh MOCIEA0BATEIEHOCTh YIeOHBIX
JICCTBUI;

BBITIOJIHATH MTpaBHiIa O€30MaCHOI0 UCHOIb30BaHUS JEKTPOHHBIX CPEJICTB, MPEIaraeMbIX
B Ipoliecce 00y4eHusl.

CamoxoHTpoJb (peduiekcus):

OCYIIECTBIISITH KOHTPOJIb TIPOIlecca M pe3ysIbTaTa CBOSH e TeTbHOCTH;

BBIOMPATH U MTPU HEOOXOIMMOCTH KOPPEKTUPOBATh CIIOCOOBI JIeHCTBUH;

HAXOJUTh OWIMOKM B CBOeH paboTe, ycTaHaBIMBAaTh MX NMPHUYMHBI, BECTH TOUCK ITyTeH
MIPEOJIOJICHHS OIIHUOOK;



IPEeIBUICTh BO3MOXXHOCTh BO3HHKHOBEHHS TPYAHOCTEH W OIIMOOK, IpPeIyCMaTpUBATh
crocoObl WX mpenynpexaeHus (GopmynupoBaHHE BOMPOCOB, oOOpalieHHe K Y4eOHUKY,
JOIMMOJIHUTCIIBHBIM CpCACTBAM O6y‘IeHI/I$I, B TOM 4HUCJIC SHGKTpOHHBIM);

OLICHUBATh PAlMOHAJIBHOCTh CBOMX JICHCTBUIA, IaBaTh UM KaUCCTBEHHYIO XapaKTCPHUCTHKY.

CoBMecTHAasI 1eSITEJIbHOCTh:

y4acTBOBATh B COBMECTHOM JICSATEIBHOCTH: PACHPEACIATh pabOTy MKy WICHAMH IPYIIIBI
(HampuMep, B CiTydae peuieHus 3aaad, Tpeoyromux nepedopa 60JbIIOro KOJIN4ecTBa BApUAHTOB,
IPUBEICHHS NPUMEPOB U KOHTPIPHMEPOB), COIJIACOBBIBATH MHEHHS B XOJE IOWCKa
JI0Ka3aTelIbCTB, BEIOOpA PallMOHAIBHOTO CIIOC00a, aHaIn3a HHPOPMALIUH;

OCYHICCTBJIATD COBMECTHBIN KOHTPOJIb U OHLHCHKY BBIIIOJIHACMBIX HeﬁCTBHﬁ, npeaABUACTD
BO3MOXXHOCTh BO3HHMKHOBEHHsSI OHIMOOK ¥ TPYOHOCTEH, MpeaycMaTpuBaTh MYTH HX

NpeaynpexKacHusl.

3 kiaacce
VY yuamerocs 6yayr cdhoOpMUPOBAHBL:
-npecTaBieHus 00 y4eOHON U KOPPEKLIMOHHOM IeATENbHOCTH, UX CXOACTBE U PA3JINYUY;

-npeicTaBieHus: 00 000OIIEHHOM XapaKkTepe MaTeMaTUYECKOTO 3HAHUS, UCTOPUU €0 Pa3BUTHS U
croco6ax MaTeMaTUYeCKOro MO3HAHMUS,

-TIPOSIBJICHUE CAMOCTOSITEIbHOCTH M JIMYHOW OTBETCTBEHHOCTH 3a CBOM pe3yjibTar, B
UCIIOJTHUTENIbCKON JAESITeTbHOCTH, COOCTBEHHBIN OIBIT TBOPUYECKOMN JAESITETbHOCTH;

-YMEHHE BBITIOIHATH CAMOKOHTPOJB TI0 00pasity, MoapoOHOMY 00pa3ily 1 STaJoHY;

-ONBIT pe(IEKCUBHON CaMOOIIEHKH COOCTBEHHBIX Y4€OHBIX JIeHCTBUII;

-yMEHHE UCTIPABIISATH OMIMOKH HAa OCHOBE YTOYHEHHOTO aIrOpUTMa UCTIPABJICHHUS OIIHOOK;
-yMEHHE TPUMEHATh TMpaBWJa COXPAaHEHHWS W TOJACPKKH CBOETO 3/0pOBbS B Yy4eOHOU
NesITeTTbHOCTH,

-[IPOSIBJICHUE CTPEMJICHHS] BHECTH MAaKCUMAaJIbHBIN JIMYHBIN BKJIaJ] B COBMECTHYIO J€SITE€IbHOCTD;
-yMEHHUE TMPUMEHATh NMPU KOMMYHUKATHBHOM B3aMMOJCWCTBMM B Tape W TpYIIe MpaBuiia
«aBTOPay, «ITOHUMAIOIIIETOY, KKPUTHUKAY;

-MOTHMBALUS K PAa3BUTHIO pPEYM KaK CpEACTBY YCIEIIHOM KOMMYHUKAallMM B Yy4eOHOH
NesITeTTbHOCTH;

-aKTUBHOCTD, I0OPOXKENAaTeTbHOCTh, YECTHOCTh, TEPIIEHUE B YUSOHOH e TeIbHOCTH;
-TIPOSIBIICHHE 1EJIeYCTPEMJIIEHHOCTH B Yy4eOHOH JeATeIbHOCTH Ha OCHOBE COIJIACOBAHHBIX
ATaJIOHOB;

-[IPOSIBJICHUE MHTEpeca K 3aHATHIM MaTEeMaTUKOM U y4eOHOU AEATeNbHOCTH B IIEJIOM;
-TIpeJICTaBlIeHUsT O Jpyx0e, Bepe B ceOs, CAMOKPUTUYHOCTH, MPUHATHE MX KaK LEHHOCTEM,
MOMOTAIOIIEeH YYEHUKY MOJTYYUTh XOPOIINH pe3yabTar;

-YBO)XUTEJIbHOE, MO3UTHUBHOE OTHOILIEHHE K ceOe U JIPYr'MM, HaleIeHHOCTh Ha MaKCHMaJbHbII
JUYHBIA BKJIa B OOIIHI pe3yabTaT, CTpEMIICHHUE K O0IIEMY YCIeXy;

-OTIBIT MPUMEHEHUS CITOCOOOB KOHCTPYKTHBHOTO MOBEICHUS B CUTYAI[MH 3aTPYAHEHUS, BBIX01a
U3 CTIOPHBIX CUTYyalluii Ha OCHOBE PeQIIEKCHBHOTO METO/IA;

-OTIBIT CAMOCTOSITEIIPHOHN YCTICITHONH MaTeMaTHYECKOW AeITeIbHOCTH MO IporpaMMe 3 Kiacca.

Yyamuiicss Hoay4YuT BO3MOKHOCTD JIJIs d)ODMI/IDOBaHI/I}II

-YMEHHs aICKBaTHO OLICHUBATh CBOU PE3yJIbTaT, OTHOCUTHCS K OTPULIATEIIBHOMY PE3yJIbTAaTy KaK
K CHUTHAIy, TOOYX/IaI01eMy K UCTIPaBJICHUIO CUTYallUH;



-YMCHH: BBICTPANBATDh APYKCECKHEC OTHOMICHUA C OJHOKJIACCHUKAaMH U OCYHICCTBIIATE CAMOOLICHKY
9TOro0 YMCHHA Ha OCHOBC NPUMCHCHHA 3TAJIOHA,

-0IbITa UCIIOJIB30BaHUA IPUEMOB IIOTAICHUA HECTAaTUBHBIX 3MOLII/II>1 npu pa60Te B ITapc, B I'PpyImiIic;
-0nbITa pa3JINYCHUA HCTUHHBIX U JIOKHBIX HeHHOCTefI;

-IIO3BUTHUBHOI'O OIIbITA CO3I/IIIaTeHLHOI>'I, TBOp‘IeCKOf/’I JACATCIIbHOCTH.

4 gaace
VY vyyamerocs 0yayr cdopMUpOBaHEbL:
-MOTHBAIMOHHAS] OCHOBA yU4E€OHOU JCATCIbHOCTH:

1)oHMMaHuEe CMBICIIA YUCHHUS U IPUHATHE 00pasiia «XOpOIIEro YICHUKa,

2)TI0JI0KHUTEIPHOEC OTHOIIICHHE K IIKOJIC,

3)Bepa B CBOM CHIIBI,

-IIEJIOCTHOE BOCIIPUATHE OKPYXKAIOIIETO MHpA, TMPEICTABICHUS 00 WCTOPUH Pa3BUTHUS
MaTeMaTHYeCKOT0 3HaHUs, POJIM MAaTEMATHKHU B CHCTEME 3HaHUM;

-CIOCOOHOCTh K CAMOKOHTPOJIO IO STalOHy, OpHEHTAalHUs Ha [OHUMaHHE MPUYUH
ycrexa/Heycrexa 1 UCIIpaBlIeHne CBOUX OIIUOOK;

-CIIOCOOHOCTh K PE(IEKCHUBHONW CAaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCHEIIHOCTH B Yy4eOHOI
JESATETbHOCTH, TOTOBHOCTh IIOHMMATh M YYMUTHIBATH MPEAJIOKECHUS U OLECHKH YUHUTEICH,
TOBapUIICH, pOAUTENICH U APYTHUX JHOJCH;

-CaMOCTOSITEIIbHOCTh U JINYHAsI OTBETCTBEHHOCTh 32 CBOM PE3YNIbTAT, KaK B UCIIOJIHUTEIbCKOM, TaK
Y B TBOPYECKOM JEATEIBHOCTH;

-IPUHATUE IICHHOCTEH: 3HaHWE, CO3HJaHue, pa3BUTHE, OPYxkO0a, COTPYIHUYECTBO, 3/I0POBEE,
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO, YMEHUE NMPUMEHATH MpPaBUIIa COXPAHEHUS U
MOJJIEP’KKH CBOETO 37I0POBbsI B YU€OHOI 1€ TEIbHOCTH;

-y4eOHO-TI03HaBaTEIbHBIH HMHTEpPEC K H3YYCHHIO MATeMAaTUKH U CIOoco0aM MaTeMaTH4ecKOou
JIeATEIbHOCTH;

-YBaXHUTEJIbHOE, TO3UTUBHOE OTHOILIEHUE K ce0e U APYTruM, OCO3HaHue «I», ¢ OJJHOU CTOPOHBI,
KaK JUYHOCTHU W MHAUBUIYATLHOCTH, a C IPYrol — KakK YacTH KOJJIEKTHBA KJIacca, TpaKJaHuHA
cBoero OTedecTBa, 0CO3HAHUE U MTPOSIBJICHUE OTBETCTBEHHOCTH 32 00111ee 01aronoy4dne u yerex;
-3HaHUE OCHOBHBIX MOPAJIBHBIX HOPM YYEHHKA, HEOOXOIMMBIX ISl ycliexa B YYCHUH, U
OpHUEHTAIIS HAa UX IPUMEHEHHE B YUeOHO! e TebHOCTH;

-CTaHOBJICHHE B MPOIIECCE YUCOHOU NIeATETHbHOCTH dTHYECKUX YYBCTB (CTHIA, BUHBI, COBECTH) U
sMOaTh (MOHMMAaHUS, TEPIUMOCTH K OCOOEHHOCTSM JIMYHOCTH JPYTHX JIIOJEH, corepe-
JKUBAHMS) KaK PEryJIsTOPOB MOPAIBHOTO MOBE/ICHUS;

-CTAaHOBJICHHE B TIPOIIECCE MATEMATHYECKOW JEATETLHOCTH JCTETHYECKUX UYYBCTB dYepe3
BOCIIPUSITUE TapMOHUM MAaTEMAaTHYECKOTO 3HAHUS, BHYTPEHHEE €IWHCTBO MaTEeMaTHYECKUX
00BEKTOB, YHUBEPCATLHOCTh MATEMATHIECKOTO SI3BIKA;

-OBJIaJICHNE HaYaJbHBIMU HABBIKAMHU QIANTAIMH B JUHAMUYHO U3MEHSIONIEMCSI MUPE Ha OCHOBE
MeTo/1a pehIEKCUBHON CaMOOpTaHH3aIiy;

-OIBIT CAMOCTOSITENILHOM YCTICIIHON MaTEMaTUYECKOU JeATEIbHOCTH MO Iporpamme 4 Kiacca.

Yyamuiicss Hoay4YUT BO3MOKHOCTD JIJIs d)ODMI/IDOBaHI/I}II

-BHYTPEHHEW MMO3UIUH YICHUKA, IO3UTHBHOTO OTHOIIEHHS K IIKOJIE, K YUCHUIO, BRIPAKEHHBIX B
npeoOIagaHuu yu4eOHO- TO3HABATEIIPHBIX MOTHBOB;

-YCTOMYHMBOW yd4eOHO-TIO3HABATEILHON MOTHBAIlMM W WHTEpPEca K HOBBIM OOIIMM crmocoOam
peIIeHHS 3a1a4;



-IO3UTHUBHOTO OTHOIIEHUS K CO3/1aBaéMbIM CaMUM YYCHMKOM U €ro OJHOKIJIACCHUKAMHU
pe3yibTaTtaM yueOHOH JesATeIbHOCTH;

-aJIeKBaTHOTO IIOHUMAHUS IPUYHMH YCHEIIHOCTH/HEYCIIEITHOCTH Y4eOHOM! e TeIbHOCTH;
-rpa’KJaHCKOM MJIEHTUYHOCTH B ITOCTYIIKAX U JIEATEIbHOCTH;

-CIIOCOOHOCTH K PELICHUI0 MOPANbHBIX MPo0JIeM Ha OCHOBE MOPAJIbHBIX HOPM, y4eTa MO3ULUI
HapTHEPOB U ATUYECKUX TPEOOBAHMIA;

-9TUYECKUX YYBCTB U OHMIIATUH, BBIPAXKAIOLICICS B IMOHMMAaHUU YYBCTB JPYTUX JIIOJEH,
COIEPEXUBAHUU U TIOMOLIH UM;

-CII0COOHOCTH BOCIIPMHUMATh 3CTETUYECKYIO [IEHHOCTh MAaTEMAaTUKH, €€ KPACOTY U TApPMOHHUIO;
-aJICKBaTHON CaMOOIIGHKH COOCTBEHHBIX IMOCTYIIKOB Ha OCHOBE KPHTEPHUEB POJIM «XOPOIIETO
YUEHHUKa», CO3JaHUE UHIMBUIYaIbHON JUarpaMMbl CBOMX Ka4eCTB KaK YUEHUKA, HAllEJIEH- HOCTh
Ha CaMOpa3BUTHE.

INPEJIMETHBIE PE3YJIBTATbBI

1. OcBoenue ombiTa CaMOCTOSTEILHON MaTEMaTHUECKOW JNESATEIbHOCTH 10 MOJTYYEHUI0 HOBOTO
3HaHUs, €ro NPeoOdpa3oBaHMIO U IPUMEHEHUIO IS pellieHUs] y4eOHO-TI03HaBaTeNbHbIX U y4eOHO-
IIPAKTUYECKUX 3aad.

2. Vcmonb30BaHNE MPHOOPETEHHBIX MAaTEMATHYECKUX 3HAHUHM JUIS ONMHCAHHUS U OOBSICHEHUS
OKpYXaloIUX IpPEeIMETOB, IPOIECCOB, SIBJICHUM, a TaK)K€ OLIEHKM HUX KOJMYECTBEHHBIX U
IPOCTPAHCTBEHHBIX OTHOIIECHUH.

3. OmnageHue YCTHOM M TUCHMEHHOW MAaTeMaTHYECKOW pPEYbl0, OCHOBAMH JIOTHUYECKOTO,
ABPUCTHYECKOTO U aJITOPUTMUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUs, cueTa U
U3MEpPEHUs], MPUKUJIKA U OLEHKH, HArJsIHOTO MPEJCTAaBICHUS ITaHHBIX M MPOLECCOB (CXEMBI,
TaOJIUIIBI, TUarpaMMBbl, TpaQUKH), UCTIOJIHEHHS ¥ TIOCTPOESHUS AJITOPUTMOB.

4. YMeHMe BBIOTHATh YCTHO U MMCbMEHHO apu(MeTHYecKre JeHCTBUS ¢ YUCIaMHU, COCTaBIATh
YUCIOBble U OYKBEHHBIE BBIPQXKEHUS, HAXOAWTh WX 3HAYEHUs, pellaTh TEKCTOBBIE 3a- JayH,
IpocTeilliie ypaBHEHHMs] W HEpPABEHCTBA, MCIOJHATH U CTPOUTH AITOPUTMBI, COCTAaBIATH U
UCCIIeoBaTh IpocTeimue (OopMynbl, paclo3HaBaTh, HM300pakaTb U HUCCIEAOBaTb TIe€OMe-
Tpuueckue ¢Gurypsl, paboTaThb ¢ TabiMLaMu, CXE€MaMH, JAMarpaMMamMu U Trpadukami,
MHO’KECTBAMU M LIETI0YKaMHU, IPEACTABIATh, aHATM3UPOBATh U UHTEPIIPETUPOBATH JaHHBIE.
5.IIpuobpereHne HayaJbHOTO ONBITA NMPUMEHEHUS MaTeMaTHUeCKUX 3HAHUN A peLIeHus
y4eOHO-T103HaBaTEIbHBIX U YIEOHO-TIPAaKTHYECKUX 3a/1a4.

6.I1lpuoOperenue nepBoOHaYANbHBIX MPEACTABICHUH O KOMIIBIOTEPHOM IPaMOTHOCTH.

7 IlpuoOpereHue nepBoHavaIbHBIX HABBIKOB paOOTH HA KOMIIBIOTEPE.

3 kiacce
Yucaa u apudpmMernyeckne 1eMCTBUA C HUMU

Yyamuiicss Hay9uTCs:
-CHUTATh ThICAYaMU, HA3bIBATDH PA3PAbI K KJIACCHI: KJITaCC CAUHUI], KJIACC ThICAY, KJIaCC MUJIJTIMOHOB

UT. I.;
-Ha3bIBaTh, CPABHUBATH, CKJIAJbIBaTh U BHIYMTATh MHOTO3HaYHbIe yncia (B npeaenax 1 000 000
000 000), mpeacTaBIATh HATYpaIBLHOE YHUCIIO B BUJE CYMMBI Pa3psAIHBIX ClaraeMblX;

-YMHOXaTh U AenuTh uyncia Ha 10, 100, 1000 u T. 1., yMHOXKaTh U AenuTh (6€3 ocTaTKa) Kpyrible
4yHucia B Cllydasix, CBOJUMBIX K JiesieHuto B npenaenax 100;

-YMHO>KaTh MHOTO3HAUHbIE YUCIIa (BCE Cllydan), 3alIUChIBATh YMHOKEHUE «B CTOJIOUKY;



-JISJINTH MHOTO3HAYHOE YHCIIO Ha OJIHO3HAYHOE, 3aITMCHIBATH JICJICHUE «yTJIIOMY;

-TIPOBEPATh TPABUILHOCTh BBIMOJHECHUS JCHCTBUH C MHOTO3HAYHBIMH YHCIAMH, HCIIOIb3YS
QITOPUTM, 00paTHOE JICHCTBUE, BRIYUCICHUE HA KALKYIISITOPE;

-CKJIaJIbIBATh, BEIYUTATh, YMHOKATh U JISTUTh YCTHO MHOTO3HAYHBIC YUCIIA B CIIYYasiX, CBOJUMBIX
K JerictBusM B mipeaenax 100;

-BBITNIOJIHATh YAaCTHBIC clydan Bcex apudmernueckux naedctBuii ¢ 0 m 1 Ha MHOXKeCTBe
MHOT'O3HAaYHBIX YHCEIT;

-pacrpoCTpaHsATh HM3y4YCHHBIE CBOWCTBa apu(METHYECKUX JCWCTBUH HAa  MHOXECTBO
MHOTO3HaYHBIX YHCEIT;

-BBIYHCIIATh 3HAYEHUS YHCIOBBIX BBIPAKEHUH C W3YUYEHHBIMH HATypPAIbHBIMU YHCIAMH,
conepkamx 4—5 nmedcTBuit (co ckoOkamu u 06€3 CKOOOK) Ha OCHOBE 3HAHUS MPaBWIJ TOPSIAKA
BBITIOJTHEHMS JESHCTBHM;

-yIpOIIaTh BBIYMCICHUS C MHOTO3HAYHBIMHU YHCIAMH HAa OCHOBE CBOWMCTB apHU(PMETHUYCCKHX
EUCTBUIA.

Yyanuiics TOJYYUT BO3MOKHOCTh HAYUHTHCS:

-CaMOCTOATEIbHO CTPOUTh M UCHOJB30BaTh AaNTOPUTMbl HM3YUEHHBIX CIIydaeB YCTHBIX U
IINCBbMCHHBIX IIGfICTBPIfI C MHOT'O3Ha4YHbIMHU YU CJIaMU,

-BbIPpA’KaTb MHOI'O3HAYHBIC YHUCJIa B PA3JIMYHBIX YKPYIIHCHHBIX CAUHHUIAX cucera,

-BUACTH aHAJIOTUI0 MCKAY I[GCSITI/I'-IHOI‘/JI CHUCTEMOH 3aIncu HAaTypaJbHBIX YHCCII U [[GCHTI/ILIHOI;'I
CHCTEMOM Mep.

PaboTa ¢ TeKcTOBLIMH 3a7aYaMu

Yyammuiicss Hay9uTCs:

-pemiath 3aJaud Ha paBHOMEpHBIE MpoOLecchl (T. €. cojaep)Kallue 3aBUCUMOCTb MEXIY
BeJIMYMHAMU BHJAa a = b - C): MyTh — CKOpPOCTh — BpeMs (3aJauu Ha JBUKEHHE), 00beM

BBIMIOJTHEHHON pabOThl — MPOU3BOAUTENBLHOCTD TPYyAa — BpeMs (3a7auu Ha padoTy), CTOUMOCTh
— 1I€Ha TOBapa — KOJIMYECTBO TOBapa (3a7auu Ha CTOUMMOCTB) U JIp.;

-pemiaTh 3a/1a4M Ha oNpezesieHne Havana, KOHIA U MPOI0JIKUTEIBHOCTH COOBITHUS;

-pemaTh 3aJaud Ha BbIYMCIEHHE IUIomaAed (uryp, coCTaBiI€HHBIX M3 NPSMOYTOJbHUKOB U
KBaJIpaToB;

-pemaTh 3a/1a4l Ha HaX0XKIEHUE YHUCEN 110 UX CYMME U Pa3HOCTH;

-aHaJIM3UPOBATh TEKCTOBBIE 3a/1a4M B 2—4 1€liCTBUS C MHOTO3HAYHBIMU YHCJIAMU BCEX U3YUYEHHBIX
BUJIOB, CTPOUTH Ipaduyeckre MOJENU M TaOJHIbl, IUIAHUPOBAaTh U PEaTM30BbIBATh PELICHHUS,
MOSICHSTH XOJI PELIEHUS], UCKATh pa3Hble CIOCOOBI PELIeHHs], COOTHOCHUTD MOJIYYE€HHBIN pe3ynbTaT
C YCJIOBHEM 3aJla4yM U OLICHUBATh €ro MpaBaono1ooue;

-pemaTh 3a7auyd BCEX HM3YUYEHHBIX THUIIOB C OYKBEHHBIMU JAaHHBIMM M HA00OpPOT, COCTaBISATh
TEKCTOBBIE 3a/1a4M K 33JJaHHBIM OYKBEHHBIM BBIPAKCHUSIM;

-BUJIETh AHAJIOTHIO PEIIEHHs] TEKCTOBBIX 33aJau C BHEIIHE Pa3NU4HbIMU (pabyrnaMu, HO €IUHBIM
MaTeMaTHYeCKUM CIIOCOOOM peIIeHUS;

-CaMOCTOSATENbHO COCTABIISATh COOCTBEHHBIE 3aJjaud HM3y4yaeMbIX THUIIOB 110 3a/aHHOU
MaTeMaTHYECKOM MOJIENIN — YUCIIOBOMY U OYKBEHHOMY BBIPXKECHHUIO, CXeMe, TaOIHIIe;

-TIpU PEUICHUH 3a/1a4 BBIMIOJIHSTH Bce apuMeTUUECKUe ACUCTBUSI C N3YUEHHBIMU BEJIMYUHAMH.

Yyammuiicss DOJIVYUT BO3MOKHOCTh HAYYUTHCS:




-CaAMOCTOSITEIIbHO CTPOUTH U UCIIOJIB30BATh AJITOPUTMBI H3y4aE€MbIX CITy4aeB PEIICHUS TEKCTOBBIX
3a/1a4;

-KJIaCCU(PMIIMPOBATH MPOCTHIE 3a/1a4H N3YUYEHHBIX TUIIOB MO THITY MOJEIIH;

-IPUMEHATh O0OmmMi crnoco® aHanM3a M pemeHHs COCTaBHOM 3afayM  (aHAIUTHYECKHUH,
CUHTETUYECKUM, aHATTUTUKO-CUHTETUYECKUI ).

-aHAJIU3UPOBaTh, MOJEIMPOBaTh W peIIaTh TEKCTOBBbIE 3aJaud B 5—6 JeiCTBUN Ha BCe
apudmernueckue nericteus B npenenax 1 000 000;

-pelmaTh HeCTaHAAPTHBIE 33]1a4H 110 U3yYAaEMbIM TEMaM.

I'eomerpuuyeckue purypbl 4 BeJTMUNHbBI
Yyanmiica HayyuTcs:

-BBINIOJIHATh HAa KJIET4aTo Oymare mnepeHoc (uryp Ha JaHHOE YHCIO KIETOK B JIaHHOM
HaIpaBJICHUY,

-OIIpeNIeNIATh CHMMETPHUIO TOYEK U (HUTyp OTHOCHUTEIBHO MPSMOM, ONMUPAsCh Ha CYIECCTBEHHbIE
NpU3HAKH CUMMETPHH;

-CTPOUTH Ha KJIETYATOI OymMare CMMMETpUYHbIe (PUTYPhl OTHOCUTEIILHO MPSIMOIA;

-OIIpeIeNIsATh U Ha3bIBaTh (PUTYPHI, UMEIOIINE OCh CAMMETPHH;

-pacro3HaBaTh U Ha3bIBaTh MPSMOYTOJIbHBIN MTapajuIesIeuIe], Ky0, NX BEpUINHbI, peOpa U rpaHu;
-HaXOAMTh 1O popMyiaM 00BEM MPSIMOYTOJIBHOTO TapajuIeienuieaa 1 00beM Kyoa;

-HaXOJUTh III01agn (1)I/Ipr, COCTAaBJICHHBIX U3 KBAAPATOB U MPAMOYTOJIbHUKOB,

-UUTaTh U 3allMCBIBATb U3YYCHHBIC I'COMCTPHUYCCKUC BCIIMYUHBI, BBIIIOJIHATL ICPEBOA U3 OOHUX
€/IMHUI] JUIMHBI B APYTHE, CPAaBHUBATh UX 3HAYEHMS], CKIIIbIBATh, BHIYUTATh, YMHOXKaTh U JICTUTh
Ha HaTypaJbHOE YUCIIO.

Yyammics moJy4YuT BO3MOKHOCTh HAYIUThCS:

-CTPOUTH Pa3BEPTKU U MPEIMETHBIE MOJIENH KyOa U MPSMOYTOJILHOTO Mapasliesenunena;
-HaXOJIUTh TUIOIIAIU TIOBEPXHOCTEH MPSAMOYTOJIBHOTO Mapaljiesienuneaa u Kyoa;
-CaMOCTOSTEIbHO BBIBOJIUTh U3y4aeMbl€ CBOMCTBA T€OMETPUUECKUX PUTYD;

-HMCII0JIb30BaTh U3MEPEHUS JJIsi CAMOCTOSITENIbHOTO OTKPBITHS CBOMCTB T€OMETPUYECKUX (pUryp.

Beau4uHBI M 3aBHCHUMOCTH MEKIY HUMU

Yyamuiics Hay9uTCs:
-pacClio3HaBaTb, CpPAaBHHUBATL U YHOPAJOYMUBATH BCIMYUHY-BPEMA; HUCIOJIb30BaTh CIAWMHUIBI

n3MmepeHnus BpeMeHu: 1 rog, 1 mecsn, 1 Henens, 1 cytkn, 1 gac, 1 MuHyTa, 1 cexyHna s pemeHus
3a/1a4, MpeoOpPa3oBBIBATh UX, CPABHUBATH U BHITIOJHATH apu(PMETHIECKUE ACHUCTBUS C HUMU;
-OIpeIeNsITh BpeMs M0 yacaM, Ha3bIBaTh MECSIIbl U JHU HEJENH, I0JIb30BaThCS KaJIeHIapeM;
-TI0JIb30BATHCS B PAJlYy U3YUYECHHBIX €AMHUIl HOBBIMU eIUHUIAMH Maccbl — 1 r, 1 kr, 1 1, 1 T
peoOpa3oBLIBATh MX, CPABHUBATH U BBIMOIHITH apU(METHIECKHE NEHCTBUS C HUMU;
-Ha0IIOAAaTh 3aBUCUMOCTH MEX]y BEIHMUYMHAMHU C TIOMOIIBIO TAONWIl U MOJIENeH ABMKEHUS Ha
KOOPJMHATHOM JIy4e, (PUKCHPOBATh 3aBUCUMOCTH B PEYH U € TOMOIIBIO (hopmy (hopMyrna myTu
s =V - tu ee aHasoru: popmyna croumoctu C = a - X, popmyna padbotsr A =w - t u ap.; HGopMybl
nepuMeTpa M IJIomaay npssMoyroibHuka P = (a +b) - 2 u S = a - b; mepumeTpa u momaan
kBaapata P =4 -au S =a - a; o0bemMa npsIMOYTOJIbHOTO Mapajuienenumnena V =a - b - ¢; oobema
kyoaV=a-a-awumap.);



-CTpOUTH 0000IIEHHYIO (POpMYNly TpPOM3BEACHUS a = b - ¢, ONUCHIBAIOIIYI0 PaBHOMEPHBIC
IPOIIECCHI;

-CTPOUTH MOJICH ABUKCHHSI OOBEKTOB HA YHCIOBOM OTPE3Ke, HAOII0aTh 3aBUCUIMOCTH MEXY
BCJIMYMHAMHU, OMMACBIBAIOIIUMHU ABUKCHUEC, CTPOUTH (I)OpMyJIbI ITUX SaBI/ICI/IMOCTefI;

-COCTaBJATh U CpaBHHUBATb HCCJIIOXHBIC BLIPAKCHUA C HepeMeHHOﬁ, HaXOoJUuTh B HpOCTCﬁLHPIX
CIIydasix X 3HAYCHHS NPU 33JaHHBIX 3HAYCHHSIX TIEPEMEHHOI;

-IPUMEHSTh 3aBUCHMOCTH MEXJIy KOMIIOHEHTAMHU U pe3yJibTaTaMU apu(PMETHUECKUX JCHCTBUI
JUTSL CPaBHEHHUSI BRIPAXKCHU.

Yyanmics mojayyuT BO3MOKHOCTb HAYUUTELCS:

-CO3/aBaTh M MPEJICTABIATH CBOM MPOEKT 10 MCTOPHH PAa3BUTHS MPEICTABICHUNA 00 U3MEPEHUU
BpeMeHH, 00 HCTOPUH KaJleH1aps, 00 0COOCHHOCTSX IOJMAHCKOTO U TPUTOPHAHCKOTO KaJleH1apei
U p.;

-HaOJII0JaTh 3aBUCUMOCTH MEX/ly MEPEMEHHBIMU BEIMUMHAMH C IIOMOIIbIO Ta0JIUL, YHCIOBOIO
Jy4a, BBIpaKaTh UX B HECJIIOXKHBIX CIIy4asiX ¢ IOMOIIbIO (popMyi;

-CaMOCTOSATEIbHO CTPOUTH LIKALy C 3aJaHHOW LIEHOM JAENEHUs, KOOPAMHATHBIN JIyd, CTPOMUTH
bopMylly pacCTOSHUS MEXAY TOYKaMHM KOOPAMHATHOrO Jiy4a, (opMyidy 3aBHCUMOCTH
KOOpJIMHATHI JABMIKYILENHCS TOUKU OT BPEMEHU JIBH)KEHUS U JIp.;

-oTpeAeATh Mo GpopMynam Buaa X = a + bt, X = a — bt, BeIpaxaromum 3aBUCHIMOCTb KOOPAUHATHI
X JIBWIKYILEHCS TOYKU OT BPEMEHH JIBUYKEHUS t.

Auredpanyeckue npeacTaBICHUs
Yyamuiics Hay4uTCs:

-3alMChIBaTh B OyKBEHHOM BHJE CBOHCTBAa apu(METHYECKHUX JEHCTBHI Ha MHOXECTBE
MHOTO3HA4YHBIX YUCETT;

-pemiaTh MpocThie ypaBHeHHUsI BUaa+x=b,a —x =b,x—a=b,a-x=b,a:x=b,x:a=bc
KOMMEHTHPOBAHUEM 110 KOMIIOHEHTAM JICHCTBHIA;

-peniaTh COCTaBHBIC YPaBHEHMsI, CBOSIIMECS K I[EMOYKE MPOCTHIX (2 11ara), ¥ KOMMEHTHPOBATh
XOJ] pELICHUS IT0 KOMIIOHEHTaM JICHCTBU;

-IIPUMEHSATH GOPMYJTy IEJIEHUS C OCTaTkKoM a = b ¢ + 1, 1 <b a5 NPOBEPKHU MPABUILHOCTH
BBITIOJTHEHUS JAHHOTO JIEUCTBUS HAa MHOKECTBE MHOTO3HAYHBIX YHCEII.

Yyamuiics MoJy4YUT BO3MOXKHOCTh HAYIUTHCS:

-4UTaTh W 3aMUCHIBATh BBIPAKEHUS, coaepKaime 2—3 apu@MeTHUeCKUx IEHCTBUS, HAUMHAS C
HAa3BaHMS MTOCIIEIHETO NCUCTBUS;

-CaMOCTOSITEIILHO BBISIBJISTH U 3alMMCHIBATh B OYKBEHHOM BHUE (OPMYITY JEJICHHUS C OCTATKOM a =
b-c+r,r<b;

-Ha OCHOBE OOIINX CBOMCTB apu(METUUECKUX JEHCTBUN B HECIOKHBIX CITyJasix:

*ONpPENEIIATh MHOXKECTBO KOPHEN HECTAHIAPTHBIX YPABHEHMUI;

"YIPOIIaTh OYKBEHHBIC BHIPAKECHHUSI.

MareMaTH4eCKNHA A3LIK U DJIEMEHTHI JJOTHKH
Yyammuiics HayIYuTCS:

-IPUMEHSTh CUMBOJIMYECKYIO 3aITCh MHOTO3HAYHBIX YHCEJ, 0003HAYaTh MX Pa3psabl U KIAcCHhI,
n300pakaTh MPOCTPAHCTBEHHBIC (PUTYPHI;



-pacrio3HaBaTh, YUTaTh M MPUMEHATh HOBBIE CHMBOJIBI MAaTEMaTUYECKOTO s3bIKA: 0003HAYEHUE
MHOKECTBA U €ro JIEMCHTOB.

-33/1aBaTh MHOXECTBA CBOMCTBOM U MEPEUYHUCICHUEM UX AJIIEMEHTOB;

-yCTaHaBJIUBaTh MPUHAJICKHOCTh MHOXECTBY €ro 3JIEMEHTOB, PaBEHCTBO W HEPABEHCTBO
MHOECTB, ONPEEIISTh, SIBJSETCS JIM OJJHO U3 MHOXKECTB MOJIMHOXKECTBOM JAPYrOro MHOXKECTBA;
-HaXOJUTh MyCTOE MHOXKECTBO, 00ObEIMHEHHE U TTEPECECUCHIE MHOXKECTB;

-M300paXkaTh C MOMOIIBIO JAHarpaMMbl Diljiepa—BeHHa OTHOIICHUS MEXIy MHOXXKECTBAMHU U HMX
3JIEMEHTaMH, OTIEPAIIMH HaJl MHOXKECTBAMU;

-pa3IMuaTh BHICKA3bIBAHUS U MPEAJIOKECHUS, HE SIBIISIONINECS BHICKA3bIBAHUSIMH;

-OpeAeNATh B MPOCTEHIIMX CIydasX HCTUHHOCTh U JIO)KHOCTb BBICKA3bIBAHHM; CTPOUTH
MPOCTEHIINE BBICKA3bIBAaHUS C TOMOIIBIO JIOTHYECKUX CBSI30K M CIIOB «BEPHO/HEBEPHO, UTO ...»,
«HEY, «CCIH ..., TO ...», «KOKIBIN», «BCE», «HANUICTCI», «BCETIA», «HMHOTIA.

Yyanuiics TOJYYUT BO3MOKHOCTh HAYUYHTHCS:
-000CHOBBIBATH CBOU CYKACHUA, UCIIOJIb3Ysl N3YUYCHHBIC B 3 KkJacce IIpaBujia U CBOﬁCTBa, ACJIaTh

JIOITM4YCCKUEC BBIBOAbI,

-000CHOBBIBATb B HECJIOKHBIX CJIydadX BBICKA3bIBAHUSA 06]].[61"0 BuJa W BBICKAa3bIBaHHUA O
CyIICCTBOBAaHNH, OCHOBBIBASCh HA 3IPaABOM CMBICJIC;

-UCCiICA0OBaTb NEPEMECTHUTCIIBHOC W COYCTATCIBHOC CBOICTBa O6”I>GI[I/IHGHI/I$I H TCPECCUCHUA
MHOXCECTB, 3allUChIBATH UX C TIOMOIIBIO MATCMATHYCCKUX CUMBOJIOB 1 YCTAHABJIMBATH aHA- JIOTUIO
3THX CBOMCTB C NEPEMCCTUTCIIBHBIM U COYCTATCIIbHBIM CBOMCTBaMH CJIOXKCHHS 1 YMHOXCHUA
-pelaTh JOTMYCCKHUE 3aJa4r C UCIIOJIb30BAHUCM AHUarpaMm Bﬁnepa—BeHHa;

-CTpOUTH (HO)I PYKOBOACTBOM B3pPOCJIOIO U C&MOCTOHTCJ’IBHO) U OCBauBAThb IPUCMBbI PCIICHUA
3aZla4q JIOTUYCCKOT'O XapaKTepa B COOTBECTCTBHUU C HpOFpaMMOI\/'I 3 kIacca.

Pabora ¢ nHopManmeil 1 AaHATIHU3 JAHHBIX
Yyamuiics HayduTes:

-MCIIONIb30BaTh TAOMUIBl JJIs  aHalu3a, MPEACTABICHUS M CUCTEMaTH3alud JaHHbBIX;
MHTEPIPETUPOBATH IaHHBIE TAOJINUIL;

-KJ1accCU(UIMPOBATH AJIEMEHTHI MHOKECTBA IO CBOMCTRY;

-HaXOAUTh MH(OPMAIMIO MO 33JaHHOW TeMe B Pa3HbIX MCTOYHHMKaX (yuyeOHUKE, CIIPaBOYHHUKE,
SHIMKJIONEANH, KOHTPOIMPYEMOM NpocTpaHcTBe MIHTEpHETA U 1Ip.);

-BBITNIOJIHATH MPOEKTHBIE paboThl Mo TeMaM: «M3 ucTopuu HaTypalbHBIX uucen», «M3 ucropuu
KaJICHJapsi»;

-IJIaHUPOBATh IIOMCK I/IH(l)OpMaHI/II/I B CIpaBOYHHUKAX, OHHOHUKIONCAUAX, KOHTPOJIHUPYEMOM
npoctpaHcTeBe HTEpHETA;

-OCbOpMJ'If{T b 1 IPEACTABJIATE PE3YJIbTATHI BBIITOJTHCHUA ITPOCKTHBIX pa60T;

-BBIIIOJIHATE TBOPYECKUEC pa6OTBI 110 TEME ((KpaCOTa U CUMMCTPHS B ) KU3HN,

-paboTaTh B MaTepuaibHOI 1 HHPOPMALIMOHHOM cpeie HadaabHOTo 00111ero 00pa3oBaHus (B TOM
qucie ¢ ydeOHbIMU MOJEIISIMU) B COOTBETCTBUH € COJIEpKaHUEM Y4eOHOro IpeaMera
«MaremMaTuka. 3 Kjacc.

Yyammuiics MOJYIUT BO3MOKHOCTh HAYIUTHCS:

-BBIMIOJHATh TI0JI PYKOBOJCTBOM B3pOCIIOTO BHEKJIACCHBIE TPOEKTHBIE paboThl, COOMpaTh
uH(poOpMaIMi0 B JUTEpAType, CIPaBOYHUKAX, IHIUKIONEAMNSIX, KOHTPOJIUPYEMBIX HHTEPHET-
HMCTOYHHKAX, MPEJCTABIATH HH(OPMAITUIO, UCITONIB3YS UMEIONINECS TEXHUYSCKHE CPE/ICTBA;




-TIOJIB3YsCh HH(OpMaIueil, HaliIEHHOH B pa3IMYHBIX HCTOYHUKAX, COCTABJISTH CBOM COOCTBEHHBIC
3ajJlaud MO mporpamme 3 Kjacca, CTaTh COaBTOpaMu «3ajJayHuKa 3 Kiacca», B KOTOPBII
BKJIFOYAIOTCH JIYUIIHE 3a4a4H, IPUIYMaHHbIE Y4aIlUMUCS,

-COCTaBJIATH MOPT(HOIHO YICHHKA 3 KIacca.

4 kaacc

Yucaa u apudpmMernyeckne 1elCTBUA C HUMU
VYyamuiicst Hay4uTcs:
-BBIMIOJIHATH OLICHKY U MPUKHUAKY CYMMBI, PA3HOCTH, IPOU3BEACHHUS, YACTHOTO;

-BBINOJIHATH JEJICHUE MHOTO3HAYHOTO YKCIIa HA ABY3HAYHOE U TPEX3HAYHOE YHUCIIO;

-TIPOBEPATH MPABUIBLHOCTh BBIYUCICHUN C TIOMOIIBIO aJITOPUTMa, OOPATHOTO JIEHCTBUS, OIICHKH,
MIPUKUJIKH Pe3yJIbTaTa, BEIUUCICHUS Ha KAJIbKYJIATOPE;

-BBINOJHATh YCTHBIE BBIUUCIEHUS C MHOTO3HAYHBIMH YWCJIAMH, CBOIAIIMECS K JCHCTBUAM C
yuciaamu B npeaenax 100;

-BBIYHCIIATh 3HAYEHHS] YHCIOBBIX BBIPAKEHUN C HM3YyUYEHHBIMH HATYpPaJlbHBIMH YHCIAMU B
npexaenax 1 000 000 000, conepkamux 4—6 necTBuil (Co ckoOkamMu M 06€3 CKOOOK) Ha OCHOBE
3HAHMS TIPABUII MOPSIKA BBHITIOJIHCHHS ICHCTBU;

-Ha3bIBaTh JOJU, HATJSIHO U300pakaTh C MOMOIIBI0 TE€OMETPUUYECKUX (PUTYP U HA YHCIOBOM
Jy4de, CPAaBHUBATH JIOJIM, HAXOAUTD JIOJIIO YMCIIA U YUCIIO TI0 JI0JIE;

-4UTaTh W 3aIMCHIBAThH IPOOU, HATIISAHO H300paKATh UX C MIOMOIIBIO TEOMETPUICCKUX QUTYDP U
Ha YUCJIOBOM JIy4e, CPAaBHUBATH APOOH C OJIMHAKOBBIMH 3HAMEHATEIISIMH U IPOOH C OJJMTHAKOBBIMU
YHCIIUTEIISMU,

-HaXOJUTh YacTh YMCJIA, YUCJIO MO €ro YaCTH U 4acTb, KOTOPYIO OAHO YHUCIO COCTaBIIIET OT
ApYroro;

-CKJIaJIbIBaTh U BBIUUTAThH APOOU C OJUHAKOBBIMU 3HAMEHATEISIMH;

-yuTaTh W 3alUCHhIBaTh CMEIIAHHBIE 4YHCTA, HATMAAHO u300pakaTh HMX C TMOMOIIBIO
TeOMETPUUYECKUX (PUTYP U HA YHCIIOBOM JIy4e, BBIACIATH IEIYI0 YacTh U3 HEMPABUILHOU ApooOH,
MPEACTABISITh CMENIAHHOE YWCIO B BHUJE HEMPaBUJIBHOM ApOOM, CKIaIbIBaTh U BBIYUTATH
CMeIIaHHbIe Yncia (C OJUHAKOBBIMU 3HAMEHATEISIMU APOOHOM YacTn);

-pacrpoCTpaHATh U3yUYCHHbIE CBOMCTBA apU(METUUECKUX JIEUCTBUI HA MHOXKECTBO JAPOOEiH.

Yyamuics MoJy4YUT BO3MOKHOCTh HAYIUTHCS:

-CaMOCTOSATENbHO CTPOMTh M HCIOJb30BATh AJTOPUTMBI M3YYEHHBIX CIy4aeB YCTHBIX U
NUCbMEHHBIX JIEHCTBUI C MHOTO3HAUYHBIMU YHCIIaMH, TPOOSIMU U CMEIIAHHBIMU YU CIIAMU;
-BBIMIOJIHATD JIeJIEHUE KPYTJIbIX YHCeT (C OCTaTKOM);

-HaXOHTh MPOIEHT YUCIIAa U YHCIIO 10 €T0 MPOIEHTY Ha OCHOBE OOIINX MPaBWII PEIICHUS 3a1a4
Ha 4acTu;

-CO3/1aBaTh M TPEJCTABIATH CBOW MPOEKT IO WCTOPUH PA3BUTHS TPEICTABICHUH O IPOOSX U
JEHUCTBUI C HUMU;

-pemaTh NpuMepsl Ha MOPSAAO0K AeHCTBUH ¢ IPOOHBIMU YHCIIOBBIMHU BBIPAKEHHUSIMU;

-COCTaBJIATh U PeIIaTh COOCTBEHHBIE IPUMEPHI HA U3yUEHHBIE CITy4au JIEHCTBHH C YHUCIaMu.

Pabora ¢ TeKCTOBLIMH 3aa4aMH

Yyammuiicss HayIuTCs:

-CaMOCTOSITEJILHO aHAJIM3UPOBATh 3aJaud, CTPOUTH MOJCIH, IUIAHUPOBATh W PEATM30BHIBATH
pEIICHUS, TOSICHATh X0/l PEIICHUsI, MPOBOAUTH TMOUCK Pa3HBIX CIIOCOOOB peIIeHUs], COOTHOCUTH




MOJIYYCHHBIA PE3YNIbTAT C YCIOBUEM 3aj[a4d, OIICHUBATH €ro MpaBIOMoI00ue, peniaTh 3a1a4u ¢
BOIIPOCAMH;

-pemaTh COCTaBHBbIE 3aJaud B 2-5 JACUCTBUHA C HATypalbHBIMM YHCIAMU Ha CMBICTT
apuMeTHIECKUX IEHCTBHI, Pa3HOCTHOE U KPaTHOE CPABHEHHE, PABHOMEPHEIE MTPOLIECCH (BUIA a
= be);

-pemaTh 3a/1a4u Ha MPUBEACHUE K eUHUIIC (YeTBEPTOE MPOIOPIIMOHAIBHOER);

-peliaTh MPOCThIE U COCTABHBIC 33/1aUd B 2—5 NEHCTBUI HA CIIOKEHHUE, BHIYUTAHUE U PA3HOCTHOE
CpaBHEHHUE APOOEH U CMEIIAaHHBIX YHCEIT;

-pelaTh 3aj1a4yy Ha HaXOXKJCHHUE JI0JIM YUCiIa U Yuciia 1Mo ero J0JIe;

-peniaTh TpY TUIIA 33/1a4 HA JPOOH: HAXOXKICHUE YaCTH OT YMCIIA, YUCIA TI0 €r0 YacTH U JPoOoH,
KOTOPYIO OJHO YKCJIO COCTABJISIET OT APYIOro;

-pemaTh 3a/ladyd Ha OJHOBPEMEHHOE PAaBHOMEPHOE JIBIXKCHHE JIByX OOBEKTOB (HaBCTpeUy APYT
JIPYTy, B MPOTUBOIOJIOKHBIX HAIIPABJICHUSX, BIOTOHKY, C OTCTaBaHUEM): OTIPEICIICHUE CKOPOCTH
CONMMXKEHUS] U CKOPOCTHU YIAJIICHUS, PACCTOSHUS MEXKIY JBMKYIIUMHUCS 0OBEKTaMU B 3aJaHHBIN
MOMEHT BPEMEHH, BPEMEHH J10 BCTPEUH;

-pemiath 3ajauyd BCEX HM3YUEHHBIX TUIOB ¢ OYKBEHHBIMU JAHHBIMH M HA00OPOT, COCTaBISTh
TEKCTOBBIE 3a/1a4H K 33JJaHHBIM OYKBEHHBIM BBIPAKCHUSIM;

-CaMOCTOSITEJTbHO  COCTaBJISITh COOCTBEHHBIE 3aJa4d HM3Y4YaeMbIX THIOB II0 3aJaHHOU
MaTeMaTUYeCKOW MOJCII — YHUCIIOBOMY U OYKBEHHOMY BBIPQXKEHHUIO, CXeMe, TabJIuIIE;

IIPH PEIICHUH 337249 BBITIONHSATEH BCE apU(METHICCKHIE ICHCTBUS C M3yUYCHHBIMU BEJTMINHAMHU.

Yyammics moJy4YuT BO3MOKHOCTh HAYIUThCS:

-CaMOCTOSITEIILHO CTPOUTH U UCIIOJIB30BATh AJITOPUTMBI U3y4aE€MBbIX CIIy4aeB PEILIEHUS TEKCTOBBIX
3a/1ad4;

-aHaJIU3UPOBATh, MOJIEINPOBATh U PEIIATh TEKCTOBBIE 3a7aul B 6—8 EHCTBUI HA BCE N3YUYCHHbIE
JIEHCTBHS C YUCIIAMU;

-pemaTh 3aa4M Ha HaXOXIEHHUE ITPOLIEHTA OT YMCJIA W 4YUCia IO €ro MPOLEHTY KaK 4acTHOIO
ClIyd4as 3a/1a4 Ha 4acTH;

-pemiaTh 3aJa4u Ha BBIYMCIIEHUE TUIOIIAIN NMPSMOYTOJIBHOTO TPEYroJbHUKA U IUIoIIa el Guryp,
COCTABJICHHBIX U3 NIPSMOYTOJIbHUKOB, KBAJPATOB U MIPSMOYTOJIBHBIX TPEYTOJbHUKOB;

-pelaTh HeCTaHIapTHBIC 3aa4M 110 U3Y4aeMbIM TE€MaM, UCIIOJIb30BATh I PELICHUS TEKCTOBBIX
3a1a4 rpaQ UKy IBUKEHUS.

I'eomerpuuyeckue purypbl 4 BeJMYUHbI
Yyamnmiica HayduTcs:

-pacro3HaBaTh NPSAMOYTOJIbHBIN TPEYrojJbHUK, €r0 YIJbl, CTOPOHBI (KaTe€Thl U THUIOTEHY3Y),
HaxXOJUTh €ro miomaab, OImUupadaCb Ha CBA3b C IPAMOYT'OJIBHUKOM;

-HaXOJUTh II0Iaan (1)I/Il"yp, COCTAaBJICHHBIX U3 KBaJApaTOB, IIPAMOYTOJIbHUKOB U ITPAMOYT'OJIbHBIX
TPEYTrOJIbHUKOB;

-HETMIOCPEACTBEHHO CPABHUBATH YTJIbl METOJOM HAJIOKEHUS;

-U3MEPSATh BEJIMUUHY YIJIOB Pa3IMYHBIMU MEPKaMU;

-U3MEPATH BEIUYNHY YIVIOB C IOMOIIBIO TPAHCIIOPTHUPA U BEIPAXKATH €€ B IPagycax;

-HaXxOJIUTh CyMMY M Pa3HOCTb YIJIOB;

-CTPOUTH YTOJI 33JaHHOW BETMYHUHBI C TIOMOIIBIO TPAHCIIOPTUPA;

-pacro3HaBaTh pa3BepHYTHIN yrojl, CMEKHbIE U BEPTUKAJIbHBIC YIJIbl, IEHTPAIbHBINA yrOl U yrod,
BIUCAHHBIA B OKPY>KHOCTb, UCCIEAOBATh UX MPOCTEHIIINE CBOMCTBA C MOMOIIBIO U3MEPEHU.



Yyanmics mojayyuT BO3MOKHOCTb HAYUUTELCS:

-CaMOCTOSTEIbHO YCTaHABIMBATH CIIOCOOBI CPABHEHHSI YIJIOB, UX M3MEPEHHUS M MOCTPOCHHS C
IIOMOUIbIO TPAHCIOPTUPA;

-IIPH UCCIICIOBAaHUH CBOWCTB T€OMETPUYECKUX (PUTYP C TIOMOIIBIO MPAKTHUECKUX U3MEPEHUH U
IpEeIMETHBIX MoJenei (GopMynupoBaTh COOCTBEHHBIE THIOTE3bI (CBOHCTBO CMEXHBIX U
BEPTUKAIBHBIX  YIJIOB; CBOHCTBO CYMMBI YIJIOB TpPEYrOJIbHHKA, YEThIPEXYTOJbHUKA,
MSATUYTOJIBHUKA; CBOMCTBO LIEHTPAIBHBIX M BIMCAHHBIX YIJIOB U JIP.);

-JIeNaTh BBIBOJ O TOM, YTO BBISIBJICHHbIE CBOMCTBA KOHKPETHBIX (PUT'Yp HEIb3sl PACIPOCTPAHUTh HA
BCE reOMeTpUuYecKrue (PUTyphl JAHHOTO TUIIA, TAK KaK HEBO3MOXXHO U3MEPUTH KKIYIO U3 HUX.

BeunHBI ¥ 3aBUCUMOCTH MEKIY HUMHU
Yyanmiicsa HayduTcs:

-UCIIOJIb30BaTh COOTHOILEHUS MEXIY H3YyYEHHBIMH €AMHULAMH JUIMHBI, IJIOLIaIu, o0Obema,
Macchl, BpEMEHHU B BBIYMCIICHUSX;

-11peoOpa3oBbIBaTh, CPABHUBATD, CKJIAAbIBATh M BBIYMTATh OJHOPOJHBIC BEIUYUHbBI, YMHOXKATh U
JIeTUTh BEJTMUMHBI Ha HATYpajIbHOE YHUCIIO;

-110J1b30BaThCsl HOBBIMM €MHUIIAMH TUIOIIAIU B pSAAY U3YUYEHHBIX eluHul - | MM 2, 1 em2, 1 M2,
1 M2, 1a, 1 ra, 1 kM2; mpeoOpa3oBBIBaTh UX, CPABHUBATH U BHIOIHATH ApU(PMETHIECCKHIE TEHCTBUS
C HUMU;

-IIPOBOJIUTH OIEHKY TUIOIIAAH, TPUOIMKEHHOE BRIYMCICHHE TUIOIIAACH C IIOMOIIBIO MATeTKHU;
-yCTaHaBJIMBATh B3aUMOCBS3b MKy CTOPOHAMH U IIOLIA/IbIO IPSIMOYTOJIBHOTO TPEYrojIbHUKA U
BBIpa)KaTh €€ C MoMOoUIbIo Gpopmyiel: S = (a - b): 2;

-HaXOJMTh 1IEHY JIeJIEHUS IIKaJIbl, UCIOJIb30BaTh KAy JJIS ONpeesIeH s 3HaU€HUs BETUUNHBL;
-pacro3HaBaTh YMCIOBOM JIyd, Ha3bIBaTh €r0 CYIECTBEHHbIE PU3HAKHU, ONPEAEIATh MECTO YHCTIa
Ha YUCIIOBOM JIy4e, CKJIa/IbIBaTh U BBIYUTATh YUCIIA C TOMOIIBIO YHCIOBOTO JIy4a;

-Ha3bIBaTh CYUIECTBEHHbIE MPU3HAKM KOOPAMHATHOIO JIy4ya, OMNPEAENATh KOOPAMHATHI
NPUHAISKANIMX €My TOYEK C HEOTPUIATEIHbHBIMH IEJIIMA KOOPAMHATAMH, CTPOUTH U MUCTIONb-
30BaTh I pelIeHus 3a1a4 (POpMYILy pacCTOSIHUS MEXKIY €ro TOUKaMu;

-CTPOUTH MOJIEH OJIHOBPEMEHHOT'O PABHOMEPHOTO JIBUYKEHUSI 0OBEKTOB HAa KOOPIMHATHOM JIY4€;
-Ha0JI0JaTh C MOMOIIBI0 KOOPJMHATHOTO Jy4ya M TAOJHIl 3aBUCUMOCTH MEXJy BEIMUYHMHAMH,
OTKCBHIBAIOIIMMH OJJHOBPEMEHHOE paBHOMEPHOE JIBKEHHE OOBEKTOB, CTPOUTH (HOPMYIIbI
CKOpOCTEH COMMKEHUS U yIalleHHs ISl BCeX CIy4aeB OJHOBPEMEHHOIO pAaBHOMEPHOTO ABHXKEHHUS
U (GopMylly OJHOBPEMEHHOTO JABMXKEHHMA S = VCOJ. - tBCTP, MCHOJIB30BATH IMOCTPOEH- HBIE
bopMyIIbl TSl pelIeHus 3a/1a4;

-pacrio3HaBaTh KOOPAMHATHBIM YroJ, Ha3blBaTh €ro CYLIECTBEHHBbIE MPHU3HAKU, OINPEIENATh
KOOPJAWHATHI TOYEK KOOPAWHATHOTO YIJIa U CTPOUTH TOYKH 110 HX KOOPIMHATAM;

-4UTATh U B MPOCTEHIINX CITy4asiX CTPOUTH KPYTOBBIC, INHEHHBIE U CTOIOYATHIC TUarpaMMBbI;
-YUTATh U CTPOUTH rPpaUKU JBMKEHUS, ONPEACIIATH 10 HUM: BpeMs BbIX0/1a U IPUOBITHS 00BEKTA;
HAllpaBJIEHUE €r0 JABUKEHUS; MECTO U BPEMs BCTPEUU C APYTUMU OOBEKTAMU; BPEMs, MECTO U
HPOIOJDKUTEIBLHOCTD U KOJTMYECTBO OCTAHOBOK;

-IIPUIyMBIBATh 0 IpauKaM JBHKEHUS PACCKa3bl O COOBITHIX, OTPAKEHUEM KOTOPBIX MOTJIH Obl
OBITH paccMaTpUBaeMble TpauKy TBUIKEHNUS,

-HCIOJIb30BaTh 3aBUCUMOCTH M1y KOMIIOHEHTaMH U pe3yJIbTaTaMu apu(pMETHUECKUX eHCTBUI
JUI OLIEHKU CYMMBI, pa3HOCTH, IPOU3BEJCHHS U YAaCTHOTO.



Yyamuiicss DOJYYUT BO3MOKHOCTh HAYUUTELCS:

-CAMOCTOSITEJIbHO CTPOUTH ILIKAJIY C 3aJaHHOW LICHOW JEJIEHUs, KOOPAMHATHBIN JIyd, CTPOUTH
dopMyiTy paccTOSIHHS MEXIY TOYKaMHU KOOPIMHATHOTO Jyda, (POpMYIy 3aBHCHMOCTH KOOp-
JIMHATBI IBHOKYLICHCS TOYKU OT BPEMEHH JIBHKSHUS | JIP.;

-Ha0II0JaTh C IOMOIIBIO TaOJMI, YWCIOBOIO Jy4a 3aBHCHUMOCTH MEXIYy IEepEeMEHHBIMU
BEJIMYMHAMH, BBIPAXKATh UX B HECIOXKHBIX CIIy4asX ¢ TIOMOIIbIO POPMYIL;

-onpeAeaTh o GpopMynam Buaa X = a + bt, X = a — bt, BeIpaaroImnuM 3aBUCHMOCTb KOOPAUHATHI
X JIBUXKYIIEHCS] TOUKH OT BPEMEHU JIBUKCHU t;

-CTPOUTh W WCIIOJNB30BaTh JUISI pemieHust 3amad  (GopMyibl paccTossHUus d MEXIy ABYMs
PaBHOMEPHO JBIXKYUIMMUCA OObEKTaMH B MOMEHT BPEMEHHM t Ui JBHIKCHUS HABCTPEUy IPYT
apyry (d = s0 — (vl + v2) - t), B mpoTuBOMONOKHBIX HampaBieHusix (d = s0 + (v1 + v2) - t),
Baorouky (d =s0 — (v1 —v2) - t),c orcraBanuem (d =s0 + (v1 —v2) - t);

-KOJIMPOBATh C TIOMOIIBIO KOOPAMHAT TOYEK (PUTYpHI KOOPAWHATHOTO YIJIa, CaMOCTOSTEIHHO
COCTaBJICHHBIC W3 JIOMaHBIX JIMHUH, TepelaBaTh 3aKOJAMPOBAHHOE H300paKEHUE «HA pac-
CTOSTHUEY, paCIIU(PPOBBIBATH KOJIBI;

-ONPEACTATh 1O rpaduKy IBUKCHUS CKOPOCTH OOBEKTOB;

-CaMOCTOSITEIBHO COCTABIISATh IPa(UKK ABYKECHUSI U TIPUAYMBIBATh 10 HUM PACCKa3bl.

AuredpanyecKkue npeacTaBJaeHus
Yyanmiicsa HayduTcs:

-4yUTaTh W 3aIUCBIBATh BBIPAXKEHMs, coAeprKaimue 2—3 apu@MeTUUecKux ICHCTBUS, HAaUMHAS C
Ha3BaHMUs MTOCIIETHETO NEHCTBUS;

-3alUChIBaTh B OYKBEHHOM BHJ€ NEPEMECTUTENIBHOE, COUYETATENbHOE U PACHpPEeTUTENEHOE
CBOICTBA CIIOKEHUS U YMHOXEHHMS, PAaBUjIa BBIYMTAHUS YMCIIA U3 CYMMBI U CYMMBI U3 YHCIIA,
JIEJIEHNs] CYMMBI Ha 4HCJIO, YacTHBIE cirydan aeictBuid ¢ 0 u 1, Mcrnonb30BaTh BCe 3TH CBOWCTBA
JUIsl YIIPOILIEHUS BBIYUCIICHU;

-pacipoCTpaHsATh U3YYEHHbIE CBOMCTBA apU(PMETUUECKUX IeHCTBUN HA MHOXKECTBO APOOEH;
-pemaTh NpoCThie YPaBHEHUS CO BCEMHU apU(PMETHUECKUMHU IEUCTBUAMHU BUla a + X =b,a — X =
b,Xx—a=b,a-x=b,a:x=Db, X a=b B yMCTBEHHOM IIaHE HA YPOBHE aBTOMATU3UPOBAHHOTO
HaBbIKa, YMETh OOOCHOBBIBATH CBOW BBIOOP AECUCTBHUA, ONMUPAsICh Ha TPAPUUECKYI0 MOJECIb,
KOMMEHTHPOBATh X0/ PEIICHNUS, Ha3bIBasi KOMIIOHEHTHI ACUCTBHIA;

-pelaTh COCTaBHbIE YPaBHEHUs, CBOSAIINECS K LIENOYKe MPOCThIX (3—4 miara), 1 KOMMEHTHPOBATh
XOJI PELIEHUS 110 KOMIIOHEHTaM JIeHCTBU;

-4NTaTh U 3alMCHIBATh C IOMOIIIBIO 3HAKOB >, <, [], [] cTporue, HECTPOrUe, IBOMHBIE HEPABEHCTBA;
-pemiaTh NpocTeNINe HEPaBEeHCTBA HA MHOXKECTBE I[€JIbIX HEOTPUILIATEIbHBIX YHCEI C TOMOUIBIO
YHUCIIOBOTO Jy4a W MBICJICHHO 3alUCBhIBATh MHOXKECTBA MX PEIICHUH, MCIONb3ysd TEOPETHKO-
MHO’KECTBEHHYIO CUMBOJIHKY.

Yyamuics MoJIy4YUT BO3MOKHOCTh HAYIUTHCS:

-Ha OCHOBE OOIINX CBOMCTB apu(hMETUUECKUX JEHCTBHUI B HECTOKHBIX CIIydasiX:

*OIpEIENSITh MHOKECTBO KOPHEN HECTAaHIAPTHBIX YpaBHEHMUI;

"YIIPOIIaTh OYKBEHHBIC BHIPAKEHUS;

-HCTIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY /U1 00OOIIEHUS U CHCTEMAaTH3aIlii 3HAaHUHA YYaIIuXCsl.

MaTteMaTHYeCKHH A3BIK H DJIEMEHTEI JOTHKHU
Yyammuiics HayIYuTCS:




-pacro3HaBaTh, YATaTh U MPUMEHATH HOBBIC CUMBOJIBI MaTEMaTHYECKOTO sI3bIKa: 00O3HAYCHUE
JIOJTH, TPOOH, TIPOIIeHTA (3HAK %), 3aITUCh CTPOTHX, HECTPOTHX, IBOMHBIX HEPABEHCTB C MTOMOIIIHIO
3HAKOB >, <, 3HAK NPHUOIIKEHHOTO PAaBEHCTBA, 00O3HAYCHHE KOOPAMHAT HA MPSMOW M Ha
IUIOCKOCTH, KPYrOBbI€, CTOJI0YAThIe U IMHEHHbIE JHarpaMMbl, TpaUuKu JBUKESHUS;

-onpeacisATh B HpOCTGfIHlHX clIydyadx HMCTHHHOCTbL M JIOXKHOCTb BBICKa3E;IBaHI/If/'I; CTPpOUTH
NPOCTEUIINE BBICKA3bIBAHHSI C IIOMOIIBIO JIOTHUECKUX CBSI30K M CIIOB «BEPHO/HEBEPHO, UTO ...»,
KHE», «ECIH ..., TO ...», KKOKIBIN», «BCE», «HANIETCI», «BCETIA», «MHOT/IAY», «H/UITH;
-000CHOBBIBATh CBOM CYKJICHUSI, MCIIONB3Ys M3YYCHHBIC B 4 Kilacce MpaBUJia U CBOMCTBA, JIENIaTh
JIOTHYECKUE BBIBOIBL;

-[IPOBOJIUTH TOJI PYKOBOJCTBOM B3POCJIOI0 HECIOXKHBIE JIOTUYECKHE PACCYKICHHS, HCIIOJIb3Ys
JIOTUYECKHE ONIEPAIlUU U JIOTUYECKUE CBSI3KH.

Yyanmics nojayyuT BO3MOKHOCTh HAYYUTHC:

-000CHOBBIBaTb B HECJIOXHBIX CIy4asX BBICKAa3bIBaHHUS OOIIETO BUAA M BBICKA3bIBAaHUS O
CyILIECTBOBaHUH, OCHOBBIBASCH HA 3[]PABOM CMBICJIE;

-pemaTth JOTHYeCKHe 3a/ladydl C HUCIOJb30BaHHEM Tpadudeckux Mojenei, Tabmui, rpados,
auarpamm Oinepa—Benna;

-CTpOouTh (TI0JI PYKOBOJCTBOM B3POCJIOTO M CaMOCTOSITEIIbHO) W OCBAMBATh NMPHEMbI PEHICHUS
3a/1a4 JIOTUYECKOr0 XapaKkTepa B COOTBETCTBUU € IIPOrpaMMoii 4 kiacca.

Pabora ¢ undopmanmeil 1 aHAIU3 TaHHBIX

Yyamuiicss Hay4uTCs:

-MCTIONb30BaTh JUIS aHAIM3a MPEACTABICHUS U CUCTEMAaTU3allMK JaHHBIX TaOIUIbI, KPYTOBbIE,
JUHEHHBIE U CTON0YATHIE JUarpaMMbl, TpadUKu TBUKEHHS; CPABHUBATH C UX MOMOIIBIO 3HAYECHUS
BEJIMYMH, HTHTEPIPETUPOBATH JaHHBIC TaOIUIL, TUarpamMM Hu rpaduKos;

-paboTaTh C TEKCTOM: BBIAEIATH YaCTHU Y4eOHOTO TEKCTa - BBOAHYIO 4YacTh, TJIaBHYIO MBICTH U
BaXHbIE 3aMEUaHUs, MPUMEPHl, WUIIOCTPUPYIOUINE TJIaBHYIO MbICIb, M Ba)KHbIE 3aMEYaHMs,
IIPOBEPATH IOHUMAHUE TEKCTA;

-BBITIOJHATH MPOEKTHBIE paboThl 10 Temam: «M3 ucropum napoodeity, «Coruoiornyeckuii ompoc
(10 3a1aHHOM MM CaMOCTOSITENILHO BEIOPAaHHON TEME)», COCTAaBIISITh IUIaH MOMCKA UH- (OpMaluy;
oTOMpaTh  HMCTOYHUKK  HWHGOPMAIUH(CIPABOYHUKH,  SHIUKIONECINH,  KOHTPOJIHPYEMOE
npoctpaHcTBO MHTEpHEeTa U JIp.), BBIOMpATh CIIOCOOBI MTPEACTaBICHUS HH(POPMALIUH;
-BBITNIOJIHATH TBOpYECKHE paboThl 1o TeMaM: «llepenaya nHGOpPMAIIUN C TOMOIIBIO KOOPAMHATY,
«['paduku ABMKEHUSY,

-paboTaTh B MaTepHAIIBHON U MH(POPMAITMOHHOM Cpe/ie Ha4aJIbHOTO 00IIero oOpa3oBaHus (B TOM
yHucllie C Y4eOHbIMH MOJENSIMU) B COOTBETCTBHM C COJEp)KaHHEM Yy4eOHOro mpenMera
«Marematuka. 4 xKiaccy.

Yyamuics MoJIy4YUT BO3MOKHOCTh HAYIUTHCS:
-KOHCIICKTUPOBATH y‘-IC6HBII71 TCKCT,
-BBIIIOJIHATDH (HO,[[ PYKOBOJACTBOM B3pOCJIOro U C&MOCTOHTCJ’ILHO) BHCKJIACCHBIC TTPOCKTHBIC

paboThl, cobupaTh UH(YOPMAITHIO B CIIPABOUYHUKAX, SHIIUKIONEAUSIX, KOHTPOJIUPYEMBIX HHTEPHET-
MCTOYHUKAX, IPEICTABIATh HHPOPMAIINIO, UCTIONb3YsI UMEIOIINECS TEXHUYECKUE CPE/ICTBA;
-110J1b3YSICh HH(pOpMAIUE, HallIeHHOM B pa3IMYHBIX HCTOYHUKAX, COCTABJISITH CBOM COOCTBEHHbIE
3aa4d 1o Tporpamme 4 Kiacca, CTaTb COABTOpaMM «3anadyHuka 4 Kiacca», B KOTOPBIM
BKJIIOUYAIOTCS JIyYIlIME 3a]ja4i, TPUyMaHHbIE YUallliMHUCS;



-COCTaBJIATH MOPT(HOIHNO ydeHuka 4 kiacca

2.Conep:xanme yue0HOro nmpeamera, Kypca
®opMbl OPraHu3aluM AesTeJbHOCTH — (ppoHTANIbHAS, HHAUBHUyAIbHAS U TPYIIIOBAs.

Buabl gesiteJIbHOCTH:
- yueOHO-1I03HaBaTeapHas AesTeabHoCcTh (YI1J]):

Buas1 YIIJI Ipenmerst BuaoB YIIJ{

Habmonenue Bremrnue npusHaky, CBONCTBA OOBEKTOB IMO3HAHUS,
roJiyyaeMble 6€3 BMenaTebCTBa B HUX

OKCIIEpUMEHT CymiecTBeHHblE,  BEAyILIME  CBOWMCTBA,  3aKOHOMEPHOCTHU
00BEKTOB, MOJIy4aeMble HEIOCPEICTBEHHO yTeM
BMEIIIATEIbCTBA, BO3ICUCTBUS HA HUX

PaGora ¢ kuuroi CucremaTusupoBaHHas MHGOpMAIUs, U3I0KEHHAs B y4eOHOI,
HAay4YHOU M Hay4YHO-IIONIYJIIPHOM JINTEepaType

Cucremaru3zauus 3HaHUN CyliecTBEHHbIE CBA3M U OTHOILUEHUS MEXIY OTICIbHBIMU
9JIEMEHTAaMU CUCTEMbI HAyYHBIX 3HAHUU

Pewenue no3HaBaTeNnbHbIX | KoMmekcHas pa3HooOpazHas uH(OpMaIus MO3HABATEIHLHOTO

3a1a4 (mpobsiem) XapaxkTepa

[Toctpoenne rpaduueckux u | 3aKOHOMEpHBIE CBSI3U MEXKIY SBICHUSMHU  (CBOHCTBaMH,

WUIIOCTPATUBHBIX 00pa30B MpoIeCCaMy, XapaKTEPUCTUKAMHU )

- yueOHOE HCCIIeI0BaHuE;
- y4eOHBII TIPOEKT;
- IpOo0JIEMHO - IEHHOCTHOE OOLIEHHE.

Yucia u apudmerndeckue aeiicreust ¢ Humu (70 1)

COBOKYIHOCTH MpeaMeToB WM ¢uryp, obnagaromux oOmuM cBoiictBoM. CocTaBieHHe
COBOKYITHOCTH IO 33JJaHHOMY CBOMCTBY (TIpU3HaKy). BrlaeneHne yactu COBOKYITHOCTH.
CpaBHEHHE COBOKYITHOCTEH C IOMOIIBIO COCTaBICHMs Map: OOJbIlle, MEHBIIE, CTOJIBKO XKe,
OoJbIie (MEHbIE) Ha ... TIOPSIIOK.

CoenuHeHrne COBOKYITHOCTEH B OJHO Iiesioe (CIOKEHHE). YajleHHue 4YacTH COBOKYIHOCTH
(Beruntanue). IlepemecTuTenbHOE CBOMCTBO CIIOXKEHUS COBOKYMHOCTEH. CBS3b MEXIy
CJI0KEHHEM U BBIUUTAHUEM COBOKYITHOCTEH.

Yucno Kak pe3ynbTar cyeTa MPeIMETOB U KaK pe3yabTaT U3MEPEHNUs BEIUYHH.

Ob6pa3zoBanue, Ha3zBaHue U 3anuch yucen ot 0 go 1 000 000 000 000. ITopsok cienoBaHus MPH
cuere. [lecaTuunble enuHULBI cueTa. Paspsnabl u kiacesl. [IpeacraBieHne MHOTO3HaYHBIX YHCET
B BUJE CyMMBbI pa3psaHbIX ciaraeMblX. CBs3b MEXAY NECATUYHOM CHCTEMOM 3alMCH YMCEN U
JIECATUYHOM CUCTEMOU Mep.

CpaBHEHHE | yIOPSIOYCHHUE YUCET, 3HAKU CPaBHEHHS (>, <,=).

CnosxeHue, BbIUNTAaHUE, YMHOKEHUE U JIEJICHHE HATypaJbHBIX 4YHCeNl. 3HAKH apuPMETHUUECKUX
neiictBuil (+, —, -, : ). Ha3BaHMs KOMIIOHEHTOB U Pe3yJIbTaTOB apUPMETHUECKUX JAEHCTBUH.
HarnsaHoe n3obpaxeHue HaTypajJbHBIX YMCET U ACUCTBUI  C HUMH.

Tabmuua crnoxenus. Tabnuna ymHOKeHHs. B3anMocBs3b apudmerndeckux AeUCTBUN (MEXIY
CIIOKEHMEM M BBIYMTAHUEM, MEXAY YMHOXKEHUEM M jeneHueM). HaxokieHue Hen3BECTHOIO
KOMITIOHEHTa apupMeTHyeckoro AercTBus. YacTHble ciydan yMHOXXeHUs u feneHus ¢ 0 u 1.
Heso3morkHoOCTh nenenus Ha 0.

PasnoctHOE cpaBHeHUe uncen (Ooble Ha..., MeHbIIE Ha ...). KpaTHoe cpaBHeHue uncen (0obIne
B ..., MEHBIIE B ...). JIeTUTENN U KpaTHBIE.



CBs13b MEXTy KOMIIOHEHTAMH U PE3YJIbTaTaMH apu(PMETHICCKUX ACHCTBUH.

CBolicTBa CI0XEHUS U YMHOXKEHUS: IEPEMECTUTEIILHOE U COUETATENIbHOE CBOWCTBA CIOKEHUS U
YMHOXEHHUS, PACIPENEIUTENILHOE CBOMCTBO YMHOKEHUS OTHOCUTENBHO CIOXKEHUS U BBIYUTAHUS
(mpaBuIa YMHOXKEHUS YKCIa HA CyMMY M CYMMBbI Ha 4MCJIO, YUCJIa HA PA3HOCTh U Pa3HOCTU Ha
yucio). [IpaBuna BeIlYUTaHUS YKCIIa U3 CYMMBI M CyMMBI U3 YMCIIA, AEJIEHUS CYMMBbI U pa3HOCTU
Ha YUCIIO.

Jenenune ¢ ocraTkoM. KOMIIOHEHTBI IeN€HNs ¢ OCTATKOM, B3aMMOCBA3b MEXKy HUMH. AJITOPUTM
JICJIEHUA C OCTaTKOM.

OrneHka U IPUKUJKA pe3yIbTaTOB apU(PMETUYECKUX AEHCTBHM.

MOHETBI U KYIIIOPBL.

UYucnosoe BoipaxkeHue. [1ops10k BHIIOTHEHUS AEHCTBUI B YMCIOBBIX BBIPAXKEHUAX CO CKOOKaMHU
u 0e3 ckoOok. HaxoxneHue 3HaAU€HUs 4YHMCIOBOrO BbIpakeHUs. lcronb3oBaHHE CBONCTB
apupMeTUUECKUX JEeUCTBUHN AJIs pallMOHAIN3AlMK BBIYHUCICHUH (II€pecTaHOBKA U TPYIIHPOBKA
CJIaraeMbIX B CyMM€, MHOXKHUTENIEH B IPOU3BEIEHUH U JIp.).

ANTOPUTMBI TUCBMEHHOTO CJIOKECHHU S, BBIYUTaHNS1, yMHOKCHMSI U IEJICHUS] MHOTO3HAYHBIX YHCEL.
Crioco0Obl MPOBEPKH IMPABUIBLHOCTH BBIUMCIEHUM (aqroputMm, oOpaTHOe HeWCTBUE, MPUKHJIKA
pe3ysbTara, OLleHKa JJOCTOBEPHOCTH, BBIYMCICHHE Ha KAJIbKYJISATOPE).

W3mepenuss u apobu. HepocTtaToyHOCTh HaTypalbHBIX YMCEN IS MPAKTHUECKUX H3MEPEHMI.
[ToTpeObHOCTH NPaKTUYECKUX U3MEPEHUIN KaK HCTOUHUK PaCIIMPEHUs] TIOHATHS YnCIa.

Jomu. CpaBaenue noneil. Haxoxaenue noau yncna u yucia mno gosie. [poueHt.

Jpobu. Harnsaaoe nzobpakeHue apodeid ¢ MOMOIIBI0 T€OMETPHUECKUX (DUTYp U Ha YHCIOBOM
ayde. CpaBHeHHE JIpoOel ¢ OMHAKOBBIMU 3HAMEHATENIMHU U Jpo0eit ¢ 0IMHAKOBBIMH YHCIIHUTE-
asivu. Jlenenue u npo6u. HaxoxaeHne yacTu 4ucia, yucia 1o ero 4acTH U 4YacTH, KOTOPYIO OJIHO
YHCIIO COCTABIIAET OT Apyroro. HaxoxxieHue nporeHTa oT Yuciia U Yucia 1o €ro MpoLeHTY.
CrnoxeHue 1 BbluuTaHue Apo0elt ¢ OJMHAKOBBIMU 3HaMeHaTesIMu. [IpaBuiibHbIE U HEMPaBUIIbHBIE
npodu. CMemianHble yrcia. Beienenue 1enoit yactTu U3 HenpaBuiIbHOM podu. [IpencraBneHue
CMEIIIaHHOTO YMCIIa B BUE HENPAaBWIbHOM qpoou. CioxeHne 1 BEIYUTaHUE CMEIIaHHbIX YHCcel (C
OJINHAKOBBIMH 3HAMEHATeIsIMU APOOHOH YacTH).

TexcroBble 3anaun (82 u)

VYciioBue ¥ BONIPOC 3a/1aui. Y CTAHOBJIEHUE 3aBUCUMOCTH MEX Y BETMYMHAMU, TPEICTaBICHHBIMU
B 3azaue. [IpoBesieHne caMOCTOATENBHOrO aHan3a 3aaa4yd. [locTpoeHne HarisAHbIX MoOjesel
TEKCTOBBIX 3ajlau (CXeMbl, TaOIUIIbl, IUAarpaMMBbl, KpaTKas 3amuch u jap.). [lnanupoBanue xoxaa
peuieHus 3a1auyd. PereHne TEKCTOBBIX 3ajau apu(mMeTHdeckuM crocoOoM (mo JeHCTBHAM ¢
MOSICHEHHEM, 110 JIEHCTBHSAM C BONPOCAMH, C TIOMOIIBIO COCTABIICHHS BBIPAKCHUS).
Apudmernueckre NEHCTBUS ¢ BEIUYMHAMU NpU pemieHuu 3anad. CooTHeCEeHHE MOITYyYeHHOIO
pe3yJibTara C YCIOBHEM 3a/laud, OIEHKa ero MpaBAONogo0Hs. 3amuch peuieHHs W OTBETa Ha
Borpoc 3axaun. [IpoBepka pemeHus 3amaun.

3anauu ¢ HEKOPPEKTHBIMU (POPMYITUPOBKAMHU (JIUIIHUMH U HETIOJHBIMU JTAaHHBIMU, HEpeaJlbHbIMU
ycnoBusMn). [IpumMeps! 3a1a4, penraeMbIX pa3HbIMH CIOCOOAMH.

BrisBnenue 3a1a4, UMEIOIMX BHEIIHE pa3iuuHble (adylibl, HO OJWHAKOBOE MAaTEMaTHYECcKOe
perieHue (MOAeNs).

[IpocTeie 3aaum, pacKphIBAIOIINE CMBICI apU(PMETHUECKUX IEHCTBUM (CI0XKEHHE, BHIYUTAHUE,
YMHOKEHUE, IeJICHUE), COAEPIKaIIie OTHOMICHHS «O0bIie (MEHBIIE) Ha ...», «00JbIie (MEHBIIIE)
B..».



3amauu, coaeprKaliue 3aBUCUMOCTh MEXKIY BEIMYMHAMH BUJA a = b - C: MyTh — CKOPOCTh —
BpeMs (3a7a4n Ha JBUKCHHE), 00bEM BBITOJIHEHHOW PabOTHl — MPOU3BOIUTEIILHOCTh TPYAa —
BpeMs (3amaun Ha paboTy), CTOMMOCTh — II€HAa TOBapa — KOJHMYECTBO TOBapa (3aJa4u Ha
CTOUMOCTb) U Ap.

Knaccudukanus npocThiX 3a7a4 U3y4eHHBIX THIIOB.

CocraBHble 3a/1auu Ha Bce 4 apumeTrHdecKkue AeCTBUS.

OO0muit crioco6 aHanKM3a ¥ PeIIeHUs COCTaBHOM 3a1auH.

3a/aun Ha HAXOXKJECHUE «3ayMaHHOTO YHCIIay. 3aJa4l Ha HaXOXKJICHHE YHCEIl 10 UX CyMMe U
Pa3HOCTH.

3ajaun HA IPUBEICHUE K SUHUIIE.

3amaun Ha oTpeieNieHre Havala, KOHIIA ¥ IPOAOKUTEIFHOCTH COOBITHS. 3a1aui Ha HAX0XKICHUE
JIOJIM T[EJIOTO U TEJIOTO 10 ero aoJie. Tpu Tuna 3a71a4 Ha Apoou. 3a1aun Ha HAXO0XKICHHUE MTPOLICHTA
OT YKCJIa ¥ YUCTIA TI0 €T0 MPOIEHTY.

3amau Ha OJHOBPEMEHHOE JBUKEHHE JBYX OOBEKTOB (HaBCTpeuy JApyr Opyry, B
MIPOTUBOMOJIOKHBIX HAMPABICHUIX, BIOTOHKY, C OTCTAaBaHUEM).

I'eomeTpuyeckue GUrypbl U BeJTUYHHBI (26 1)

OCHOBHBIC TIPOCTPAHCTBEHHBIEC OTHOMICHHUS: BBIIIE — HIDKE, IIHUPE — YK€, TONIIE — TOHBIIE,
Criepe — C3aJid, CBEpXy — CHH3Y, ClIeBa — crpasa, Mexay u ap. CpaBHeHue guryp no dpopme
U pa3Mepy (BU3YallbHO).

Pacno3naBanne W Ha3pIBaHHWE T'€OMETPHUUECKUX (OPM B OKPYKAIOIIEM MHpE: Kpyr, KBajapar,
TPEYroJbHUK, MPSIMOYrOJbHHUK, KyO, IIap, Hapaieslenune], MUpaMuaa, LIUIMHAP, KOHYC.
[IpencraBiaeHus O IUIOCKMX M TPOCTPAHCTBEHHBIX TreoMeTpuueckux ¢urypax. OOmactu u
TPaHUIIBIL.

CocraBnenue uryp u3 yacreit 1 pazouenue Guryp Ha yactu. PaBeHCTBO reoMeTpu4ecKkux Guryp.
KonctpyupoBanue ¢puryp u3 najiouex.

PacnioznaBanne u m300pakeHHE TIeOMETpUYECKHX (uUryp: TOuka, JHUHUS (KpuBas, HpsMas,
3aMKHYTas 1 HE3aMKHYTas1), OTPE30K, Jy4, JJOMaHas, yrojl, TPEYrOJIbHUK, YeTHIPEX YT OJIbHUK, TIsI-
THUYTOJIBHUK, MHOTOYTOJIEHUK, MIPSIMOYTOJIBHUK, KBAJIPaT, OKPY>KHOCTh, KPYT, MIPSIMOM, OCTPBINA U
TYIIOH YTJIBL, TPSIMOYTOJIBHBIN TPEYTOJIBHUK, Pa3BEPHYTHIN YTOJl, CMEKHBIE YTIIbl, BEPTUKAIb- HBIE
yIJIbl, LEHTPaJbHBI Yroia OKPYXHOCTM M YroJl, BIOUCAHHBIM B OKpYXHOCTb. [locTpoeHue
pasBepTKU M MOJIeNU Ky0a U MpsSMOYTOJIbHOTO Mapaienenunena. Mcrnonbs3oBanue s HOCTpo-
€HHI YepTEeKHBIX UHCTPYMEHTOB (JIMHEHKH, YEPTEKHOTO YTOJbHUKA, LIUPKYIIS, TPAHCIIOPTUPA).
OJeMeHTBhl TeOMETPUUECKUX (UTYp: KOHIIBI OTpe3Ka; BEPIIMHBI U CTOPOHBI MHOTOYTOJIbHUKA;
LEHTp, paanyc, TUaMeTp, XOpAa OKPYKHOCTHU (Kpyra); BEpIIUHBI, peOpa 1 rpaHu Kyda u mpsmo -
YrOJIBHOTO Napajuiesienunena.

[IpeoOpazoBanue ¢uryp Ha miuockoctd. CuMMeTpusi GUIyp OTHOCHTENBHO MpsMOil. Durypsl,
UMEFoIINe 0Ch cuMMeTpuH. [locTpoeHre cuMMeTpHYHBIX (GUTYp Ha KJIeT4aToi Oymare.

[TnaH, pacniono)xeHue 0ObEKTOB Ha IJIAHE.

['eomeTpuueckre BeJIWYMHBI U UX u3MepeHue. /nnHa orpe3ka. HemocpencTBeHHoe cpaBHEHHE
OTPE3KOB M0 JUIMHE. M3MepeHue AIuHBI OoTpe3Kka. EAMHUIBI AMUHBI (MATUMETP, CAaHTHMETD,
JEIUMETP, METpP, KIJIOMETpP) U COOTHOIIECHUS Mex 1y HUMU. [lepumerp. Boruncinenue nepumerpa
MHOTOYTOJIbHUKA.

[Tnomane reomerpuueckoi ¢urypel. HemocpencTtBeHHoe cpaBHeHWE (GUTYp TIO TUIOIIAJIH.
N3mepenne mmomiaau. Equautiel miomany (KBaapaTHBINA MUJUIMMETP, KBaIpaTHBIN CAaHTHMETP,



KBaJIpaTHBIN JCIUMETP, KBaJPaTHBII METp, ap, TeKTap) U COOTHOUICHUS MeX 1y HUMH. [momans
OPSAMOYTOJIbHUKA M TIPSMOYTOJIBHOTO TpeyroibHUKa. [IprOamkeHHOe U3MEpeHne TUIOMAAN Ieo-
MeTpuueckoit purypsl. Onenka miomanu. M3mepenne miomaan ¢ IOMOLIbIO MaTeTKH.

O0beMm reomMerpuueckoil Gurypbl. Equaumel o0bema (KyOMUYeCKHd MUJUTUMETp, KyOMUYeCKUi
CaHTHUMETp, KyOU4eCKUid NeIMMEeTp, KyOMUECKUl MEeTp) U COOTHOLICHHUS Mexay HUMH. O0beM
Ky0a ¥ IpsIMOYTOJIEHOTO TapaJuIe/IeIHIea.

HemnocpencrBennoe cpaBHeHHE YTiI0B. M3MepeHue yrios.

Enununnia n3mepenus yrios: yriioBoii rpaayc. Tpancnoptup.

[Ipeobpa3oBanue, cpaBHEHHE apU(PMETHIECKUX ICHCTBUI C T€OMETPUYECKUMH BETHYHMHAMH.
HccnenoBanue CBOWCTB T€OMETPUUYECKUX (UTYp Ha OCHOBE aHajM3a Pe3yJbTaTOB M3MEPEHHM
reoMeTpuueckux BenuduH. CBOMCTBO CTOPOH MPAMOYToibHUKA. CBOHCTBO YIJIOB TPEYroJbHU-
Ka, YeThIpexyroibHuKa. CBOMCTBO CMEXHBIX yriioB. CBOWCTBO BEPTUKAIBHBIX YIJIOB H JP.

BeinYHHbBI M 3aBUCUMOCTH MexKy HUMH (34 4)

CpaBHeHue u ynopsaoueHue BenuyuH. OOMMN NPUHIMO H3MepeHus BenuyuH. Eaununia
u3MepeHus (Mepka). 3aBUCHUMOCTb pe3yabTaTa U3MEpPeHHs OT BbiOopa Mepku. ClloKeHHe U BHI -
YUTAHUE BEIMYMH. Y MHOKEHHE U JIeJICHUE BEJMYMHBI Ha 9Kciio. Heo6XoauMocTh BEIOOpa eAMHON
MEpKH IIPU CPaBHEHHH, CIIO)KEHUH U BEIYUTAHUH BeTU4rH. CBOWCTBA BETUYMH.
HenocpencrBennoe cpaBHEHHE IMpEeaMETOB Mo Macce. M3mepeHne Macchl. EMUHHIBI MacChl
(rpamMM, KHJIOTpaMM, IEHTHEP, TOHHA) U COOTHOIICHHS MKy HUMH.

HenocpencrBenHnoe cpaBHEHHE MTPEIMETOB IO BMECTUMOCTH. VI3Mepenne BMecTuMocTu. Ennania
BMECTUMOCTH: JIUTP; €€ CBSI3b C KyOUYECKUM JICLIUMETPOM.

N3mepenue BpemMeHH. EnuHuIb BpeMeHH (CeKyH/a, MUHYTa, 4ac, CyTKH, I0Jl) U COOTHOIIEHUS
Mexay HuMH. Onpezenenue BpeMeHH 1o yacaM. Ha3Banue mecsieB u 1Hell Henenu. Kanennaps.
[TpeoOpa3oBaHue OAHOPOIHBIX BETMYMH U apU(PMeTHUECKUe 1eHCTBUS C HUMHU.

Jlonst BenuuMHbl (MTOJIOBUHA, TPETh, YETBEPTh, JAecATasl, coTas, ThICA4Has U Jp.). IIpoueHT kak
coTasi 0JIsl BEIMYMHBI, 3HAK MporeHTa. YacTe BeIMUnHBI, BEIpakeHHas Apo0bio. [IpaBuibHbIe 1
HETPaBUIIbHBIC YaCTH BEJMYNH.

[Touck 3akoHOMepHOcTel. HaGmroneHne 3aBUCHMOCTEM MeEXAy BeIWYMHAMH, (UKCHUpPOBAHHE
pe3yabTaTOB HAOIIOACHHUIN B peUuH, C TOMOIILI0 Ta0IuIl, (GOpMYIT, TPaPUKOB.

3aBUCUMOCTH MEX/1y KOMIIOHEHTaMHU U pe3yJbTaTaMu apu(pMETUYECKUX ACHCTBHM.

[Tepemennas BenuunHa. BeipaskeHue ¢ mepeMeHHOM. 3HaueHUe BBIPAKEHUS C TIEPEMEHHOM.
®opmyna. @opMyIbI IIIOMIATN U IEPUMETpa MPAMOYTONIbHUKA: S =a - b, P=(a+b) - 2. Dopmysl
TUIONIA/I U TIepuMeTpa kBaapata: S=a - a, P=4 - a.

Qdopmyna MIIOW@AAM NPSIMOYTOJBHOTO TpeyroibHHKa: S =(a - b): 2.

®opmyna obbeMa MNPAMOYToOJbHOrO mapaiienenunena: V =a:b - c. Dopmyna oobema kyoa:
V=a-a-a

®dopmyna myTd s =V - t U ee aHayoru: ¢popmyia croumoctu C = a - X, popmysa paboTet A =w - t
U JIp., UX 00O0O0IIeHHAS 3aMKUCh C TTIOMOIIBIO opMynBI a=Db - C.

HIkansl. Yucnosoit myd. KoopaunatHelii y4. PaccTosiHre Mexay ToukaMu KOOPAXHATHOTO JTy4a.
PaBHOMEpHOE IBMKEHUE TOUYEK 110 KOOPJMHATHOMY JIy4y KaK MOJIEJIb PABHOMEPHOTI'O JIBU - KEHHS
peabHBIX O0BEKTOB.

CxopocThb CONMKEHHS U CKOPOCTh yJAICHUS IBYX 00BEKTOB IIPU PaBHOMEPHOM OJHOBPEMEHHOM
IBUKEHUH. DOpMYITbI CKOPOCTH COJMMKEHUS U CKOPOCTHU yaajeHus: veoi. = V1 + v2 u vyn. = vl
— v2. ®opMmyibl paccTosiHus d Mexay ABYMsI paBHOMEPHO JBIKYILIUMUCSA 00bEKTaMH B MOMEHT
BpeMeEHHU t 7151 IBMKEeHMs HaBcTpeuy apyr Apyry (d =s0 — (vl + v2) - t), B IpOTH- BOMOJIOKHBIX



nanpasienusnx (d =s0 + (vl +v2) - t), Bmorouky (d =s0 — (vl — v2) - t), ¢ orcraBanuem (d = s0 —
(V1-v2) - t). DopmyIia OJHOBPEMEHHOTO IBUXKEHHS: S = VCOIL - tBCTP.

Koopnunatasiii yrom. ['paduk aBrxkeHHs.

Habmionenne 3aBUCHMOCTEH MEXIy BEIMYMHAMH M HMX 3alHCh Ha MAaTEMaTHYECKOM SI3BIKE C
noMoIIbI0 (hopMmyd, Tabauil, rpadukoB (aBMKeHUs ). ONBIT epexoia OT OJHOTO crocoda Gukca-
IIUH 3aBUCUMOCTEH K Ipyromy.

Anredpanuyeckue npeacrapjieHus (16 1)

YucnoBeile M OyKBCHHBIC BBIpAXCHUS. BhIUMCICHHWE 3HAUCHWH NPOCTEHIIMX OyKBEHHBIX
BBIPQXCHUH NMPU 33JaHHBIX 3HAUYCHUSIX OYKB.

PaBeHCTBO U HEPAaBEHCTBO.

O06o6menHas 3amuck cBocTB 0 1 1 ¢ momomsio OykBeHHBIX Gopmyn: a>0;a-1=1-a=a;a-0
=0-a=0;a:1=2a;0:a=0wu mp.

O060011eHHas 3aMKuch CBOMCTB apu(METHUECKUX AEHCTBUI ¢ TOMOIIbIO OYKBEHHBIX (DOPMYII:
a+b=b+a- nepeMecTuTEIHLHOE CBOHCTBO CIIOKCHHS,

(a+b)+c=a+(b+c)- coderareaTbHOE CBOMCTBO CIOKCHHUS,

a-b=D - a- nepeMecTUTEIHLHOE CBOHCTBO YMHOXKEHHUS,

(a-b)-c=a- (b-c)-codyerarenpbHOE CBOMCTBO YMHOXKCHHSI,

(a+b)-c=a-c+b - c-pacnpenenuTerbHOE CBONCTBO YMHOKEHHUS (TIPABHIIO YMHOXEHHS CYMMBI
Ha YKCIIO),

(a+b)—c==(a—c)+b=a+ (b-c)- npaBwiIo BEIMUTAHUS YUCIIA U3 CyMMBHI,
a—(b+c)=a—b—c-npaBuio BEIYUTAHUS CYyMMBI U3 YHUCIIA,

(a+b):c=a:c+b:c-npaBuno aeneHus CyMMbl Ha YUCIO U JIp.

®dopmyna aeneHus ¢ octaTkoMm: a=b - ¢ + 1, r <b. Ypaaenue. Kopenb ypaBHeHusi. MHOXECTBO
KOpHeil. YpaBHeHHs BUjaa+x =b,a—x=b,x—a=b,a-x=Db, a: x =b, X: a =D (mpoctsie).
CocTaBHbIEC ypaBHEHUS, CBOJISAIINECS K IIETIOYKE MPOCTHIX.

Pemenune HepaBeHCTBa Ha MHOXECTBE IICNIBIX HEOTPUIIATEIBHBIX YHCE]I. MHOXECTBO pPEIICHUN
HepaBeHCTBa. CTporoe W HECTPOroe HEPaBEHCTBO. 3HAKH «paBHO-HEpaBHOY». J[IBoiiHOE
HEPaBEHCTBO.

MarteMaTH4ecKHMil I3bIK H 3JIeMEeHTHI JJOTuKH (16 1)

3HaKOMCTBO C CHMBOJIAMH MATE€MAaTHYECKOTO fA3bIKA, WX HCMOJIb30BaHHE JIsI MOCTPOEHUS
MaTEeMaTUYeCKUX BbICKa3bIiBaHUU. OmpeiesieHne HCTUHHOCTH U JIOXKHOCTH BBICKa3bIBAHUM.
[TocTpoeHne MPOCTEHIINX BBICKA3bIBAHUH C MTOMOIIBIO JJOTHYECKUX CBSA30K U CJIOB «... W/WIH ...»,
«ECJM ..., TO ...», KBEPHO/HEBEPHO, UTO ...», «KAXKIBII», «BCE», «HANUAETCA», KHEM.

[TocTpoeHne HOBBIX CIOCOOOB AEUCTBUS U CLIOCOOOB pEIlIeHUsI TEKCTOBBIX 3a7a4. 3HAKOMCTBO CO
crocobaMH pelieHus 3aad JOTHYECKOro Xxapakrepa.

MHoXecTBO. DIIEMEHT MHOJKECTBA. 3HAKH OOO3HAYEHUS MHOXKECTB. 3aJaHhe MHOECTBa
MEPEUYHCICHUEM €T0 SJIEMEHTOB U CBOMCTBOM.

[TycToe MHOXecTBO U ero o6o3HaueHue. PaBubie MHOXecTBa. J[narpamma Ditnepa—BenHa.
[TogmHoO)ecTBO. 3HAKU MOAMHOXKeECTBA. [lepeceuenne MHOXKECTB. 3HAK MEPECEUEHUsI MHOYKECTB.
CaolicTBa mepeceueHus: MHOXKecTB. OObeIMHEHNE MHOXECTB. 3HAK OOBEIUHEHUS MHOMKECTB.
CBolicTBa 00BEINMHEHNS MHOKECTB.

PatGora ¢ undopmanmein u anaiau3 JaHHbIX (28 4)



OcHoBHBIE CBOMCTBA MPEIMETOB: LIBET, (hopMa, pa3Mep, MaTepual, Ha3HauYE€HUE, PACIIOIOKEHUE,
KonuuecTBO. CpaBHEHUE NPEIMETOB U COBOKYITHOCTEN IIPEIMETOB 110 CBOWCTBAM.

Omnepanust. O0bekT onepauuu. Pezynprar onepanuu. Onepauuu Haa npeaMeram, purypamu,
yuciaamu. [Ipsimple u oOpatHble onepanuu. OThICKaHME HEM3BECTHBIX: OOBEKTa ONEpaluu,
BBITNOJIHAEMON Ollepaluy, pesyapraTta onepanuu. [Iporpamma aeiicteuii. AnroputM. Jluneiinsie,
pa3BeTBICHHBIC U IHUKINYECKHUE alropuTMbl. COCTaBleHUE, 3aIUCh U BBHIIIOJHEHUE allTOPUTMOB
pasnuuHbIX BUAOB. CocTaBieHue miaHa (anroputMa) noucka napopmanuu. Coop nHbopmMavu,
CBA3aHHOM C TMepecuyeToM IMPEeJIMETOB, HU3MEpPEHHEM BeJIMYMH; (UKCUPOBAHUE, aHAIH3
MOJIy4eHHOU nH(OpMaLUU, IPEICTaBICHNUE B Pa3HbIX popMax.

CocraBieHue Mociae10BaTeIbHOCTH (LIENOYKH) MPEIMETOB, Ynucel, GUryp u Ap. 1Mo 3aJaHHOMY
IIPaBUILY.

Urenue u 3anoHeHNE TaONUIBL. AHATTN3 M HHTEPIPETAIHS JAHHBIX TaOJIUIIBL.

Knaccugukarus 37eMeHTOB MHOXECTBA TI0 CBOWCTBY.

YnopsigoueHue nHGpOpMaIIHH.

PabGora ¢ TekcTOoM: MpoBepka MOHUMAHUS; BBIIEICHHE TIJIaB- HOM MBICIH, CYIIECTBEHHBIX
3aMeUYaHHUi U WLUTIOCTPUPYIOIINX UX IPUMEPOB; KOHCIIEKTUPOBAHUE.

YnopsinoueHHsii nepedop BapuantoB. Cetu nunuit. [TyTu.

JlepeBo BO3MOKHOCTEH.

KpyroBeie, cronouaTsie v JIMHEHHBIE JHAarpaMMBbl: YTEHHE, HHTEPIIPETAINS JaHHBIX, IIOCTPOCHHE.
O0600meHne U cucTeMaTu3aus 3HaHuH.

[Toprdonuo yuenuxa.

3 KJJACC (4 4 B HEJEJITIO; 136 Y1)

Yucna u apupmerndeckue aeiicreus ¢ HUMH (3549)

Cuer ThIciuaMu. Pa3psabl M Kiacchl: Kilace €IMHUI, KJacc ThICSAY, KJIAcC MUJUIMOHOB M T. 1.
Hywmeparus, cpaBHeHue, Cl0KeHHE U BHIYMTaHWE MHOTO3HAYHBIX yuceln (B npenenax 1 000 000
000 000). ITpencraBneHue HaTypaIbHOTO YUCIIA B BUJIE CYMMBI pa3psAHbIX CIaraeMblX.
Ymuoxenue u aenenne uncen Ha 10, 100, 1000 u 1. 1. [IlucbMmenHOE YMHOXEHUE U feneHue (0e3
0CTaTKa) KPYIJIbIX YUCEIL.

YMHOXeHHe MHOTO3HAYHOT'0 YHClia Ha OJHO3HAYHOE. 3alUCh YMHOXKEHHS «B CTOJIOMK.
JleneHne MHOTO3Ha4YHOTO YKcia Ha OJIHO3HAYHOE. 3aIUCh JAETICHUS «yTJI0M».

YMHOXeHHEe Ha ABY3HAYHOE U Tpex3HauHoe yucio. OOmuil ciydail yMHOKEHUSI MHOTO3HAYHBIX
quCcell.

[IpoBepka MNpaBUIILHOCTH BBIINOJHEHUS NEHCTBHM C MHOTO3HAUHBIMU YHCIAMHU: aJTOPUTM,
oOpaTHOe JielicTBHE, BEIYMCIICHUE Ha KaIbKYJISTOpPE.

VYcTHOE CclloKeHHe, BhIYMTAHUE, YMHOXKEHHE U JIeJIeHHMEe MHOTO3HAa4YHbIX YHCeNl B CIyyasx,
CBOJIUMBIX K JeicTBHAM B nipenenax 100.

VYnpoleHue BBIYUCICHUH C MHOTO3HAYHBIMM YHCIAMH Ha OCHOBE CBOWMCTB apuU(METHUECKUX
JIEUCTBUM.

[TocTpoeHne M HCIOIB30BaHHE AaNTOPUTMOB M3YYEHHBIX CIYy4aeB YCTHBIX M MHCbMEHHBIX
JEUCTBUI C MHOTO3HAYHBIMU YUCJIAMU.

Pab6ora ¢ TekcToBbIiMHU 3agauamMu (404)
AHanmu3 3a7a4d, MOCTPOSHUE TpaPUUYECKUX MOJEIeH M TaONuIl, TUTAHUPOBAHWE W peallh3alus
pemenus. [lounck pa3HbIX crOCOOOB pPEIICHMS.



CocrtaBHbI€ 3a/1a4i B 2—4 NEUCTBHUS C HATypaJbHBIMU YHUCIIAMHU HA CMBICH JIEUCTBUM CIIOKEHUS,
BBIYUTAHUS, YMHOXXEHUS U JICJICHUS, Pa3HOCTHOE U KPAaTHOE CPAaBHEHUE YHCEIL.

3amaum, copepiKallue 3aBUCUMOCTh MEX]y BEJIMYMHAMHU BUAA @ = b * C: MyTh — CKOPOCTh —
BpeMms (3a7a4n Ha JBUKCHHE), 00bEM BBITOJHEHHOW PabOThl — MPOU3BOIUTEIILHOCTh TPYAd —
Bpems (3amaun Ha paboTy), CTOMMOCTh — II€HAa TOBapa — KOJHMYECTBO TOBapa (3a1a4yM Ha
CTOMMOCTD) U JIp.

Knaccudukanmss mpocTeiXx 3amad u3ydeHHbIX TumoB. OOmmui crnoco® aHaau3a W penieHus
COCTaBHOM 3aJa4H.

3ajaun Ha ompeeeHUe Havyalla, KOHIIA U TTPOIOJDKUTEIILHOCTH COOBITHS.

3a/jaun Ha HAXOXK/IEHHE YHCEJI [0 UX CYMME U Pa3HOCTH.

3aaun Ha BBEIYMCIICHHE TJIOMAACH (DUTYpP, COCTABICHHBIX U3 MPSIMOYTOJIBHIKOB U KBaIPATOB.
CroxeHue ¥ BRIUUTAHUE U3YUYEHHBIX BEJIMUUH MPU PEIICHUH 3a/1a4.

I'eomerpuueckue ¢purypsl u BeanuuHsbl (114)

[IpeoOpaszoBanue ¢uryp Ha miaockoctd. CuMMeTpusi QUTYp OTHOCHUTENBHO MpsMOil. DUTYpHI,
uMerole ock cummeTpun. [loctpoeHne cuMMeTpruHbIX (GUTYp Ha KIeT4aToi Oymare.
[TpstmoyronbHBIN Napaienenunen, Ky0, MX BepIIMHbI, pedpa u rpanu. [loctpoenne pa3BepTku u
MoJIeIH Ky0a 1 MPSIMOYTOJIbHOTO MapaJljiesienuneaa.

EI[I/IHI/IIII)I JJIMHBL: MAJUIMMETP, CAHTUMETP, ACHUMETP, METP, KUJIOMETP, COOTHOIICHHUA MCKAY
HHUMMU.

[IpeoOpa3zoBanre TeOMETPUUYECKUX BEIMYMUH, CPABHECHUE HUX 3HAUYCHHM, CIOXKEHUE, BIYUTAHUE,
YMHOKEHHE U JIeJICHUE Ha HATypalbHOE YUCIIO.

BesiuuuHbI 1 3aBUCUMOCTH MeKAy HUMH (144)

Habmroienue 3aBucuMocTel Mex 1y BEIMYMHAMH U UX (PUKCHPOBAHUE C TIOMOIIIBIO TaOJIHII.
W3mepenune BpeMeHH. ENUHUIIBI U3MEpPEHHs] BpEMEHH: TOJl, MECSII, HeAelNs, CYTKH, Yac, MUHYTA,
cekynna. Ompenenenue BpeMeHU 1o 4acam. Haszpanue mecsieB u aHed Hemenu. Kamenmaps.
COOTHOIIICHHE MEXTy CIMHUTIAMU U3MEPCHHS BpEMEHHU.

EuHUIB MacChl: TpaMM, KWJIOTpaMM, IIEHTHEP, TOHHA, COOTHOIIICHUST MEXK/Ty HUMHU.
[TpeoOpa3zoBanue, cpaBHEHNE, CIIOKEHUE U BBIMUTAHUE OJTHOPOIHBIX BEIMUHH.

[TepemenHas. BeipaxeHue ¢ mepeMeHHON. 3HaUeHHEe BBIPAKEHUS C IEPEMEHHOM.

®opmyna. @opMyIbI IIIOIMIATN U IEPUMETpa MPAMOYTONIbHUKA: S =a - b, P=(a+b) - 2. Dopmysl
TUIONIA/I U TIepuMeTpa kBaapaTta: S=a - a, P=4 - a.

®opmyna obbeMa NPSAMOYTOJBLHOTO mMapaenenunena: V=a - b - c. Dopmyna o6bema kyba:
V=a-a-a

®dopmyna myTd s =V - t 1 ee aHanoru: ¢popmyina croumoctu C = a - X, popmyna pabotet A =w - t
U Jp., uX 0000IIeHHas 3aMiCh C TOMOIIBI0 popmynera=>b - c.

HaGnronenue 3aBUCHMMOCTEH MEXAy BEIWYMHAMHU, X (UKCHPOBAHHE C TOMOIIBIO TaOIHI] U
bopmyst.

[Toctpoenue Tabmui o hopMysiaM 3aBUCUMOCTEH 1 (popMyIT 3aBUCUMOCTEH IO TabIuIam.

Auaredpanyeckue npeacrapiaenus (104)

®dopmyna meneHus ¢ octaTkoM: a=Db - ¢ + 1, r <b. YpaBuenne. Kopenb ypaBHeHUs. MHOKECTBO
KopHei ypaBHeHHsI. CocTaBHbIE ypaBHEHUS, CBOSIIMECS K LIETTOYKe MPOCThIX (BUAa a+x =b, a
—-x=b,x—a=b,a-x=b,a:x=>b, x:a=>b). KoMMeHTHpOBaHUE pEIICHNS YPAaBHCHUI IO
KOMIIOHEHTAM JICHUCTBUIL.



MarteMaTu4eckuii I3bIK U 3JIeMeHTHI JIOruku (144)

3HAKOMCTBO C CUMBOJIMYECKOM 3aIllMChI0 MHOTO3HAYHBIX YHCE, 0003HAYCHUEM UX Pa3psIOB U
KJIACCOB, C SI3bIKOM YPaBHEHHW, MHOXECTB, MEPEMEHHBIX U (HOpMYII, H300pasKeHUEM MTPOCTPAH-
CTBEHHBIX (QUTYp.

Bricka3piBanue. BepHble n HeBepHbIE BbICKa3biBaHUsA. OmpeneneHne UCTUHHOCTH U JIOXKHOCTH
BbICKa3bpIBaHUM. [locTpoeHne mpocTelmmX BBICKA3bIBAHUN C MOMOIIBI JOTHYECKUX CBS30K U
CJIOB «BEPHO/HEBEPHO, YTO ...», KHEM, KECIH ..., TO ...», KKAKIBIN», «BCE», «HAUIETCS», «BCETAAY,
«UHOTAA.

MHoxecTBO. DJIEMEHT MHOXKECTBA. 3HAKU MHOKECTB. 3aJjaHHE MHOKECTBA MEPEUUCICHUEM €I0
JJIEMEHTOB U CBOMCTBOM.

[Tycroe MHOXECTBO U ero o0o3HadeHue. PaBHbie MHOKecTBa. J{narpamma Diinepa—BeHHa.
[TogmHoOxecTBO. 3HaKu MoAMHOKecTBa. [lepeceuenne MHOXKECTB.

3Hak nepecedeHust MHOKecTB. CBOICTBA nepeceyeHuss MHOXKeCTB. O0beIMHEHNE MHOKECTB. 3HAK
o0beAHEeHUs MHOXKECTB . CBOICTBA 0ObETUHEHHS] MHOXKECTB.

Ilepemennas. dopmyna.

Pabora ¢ undpopmanmeii u ananus qaHubIx (124)

Hcnonp3oBanue TabmuIl Ui MPEACTABICHUS M CUCTEMATH3allMU JaHHBIX. MHTepnperanus
IAHHBIX TaOJINIIBI.

Krnaccudukanus 37€eMEHTOB MHOXKECTBA IO CBOWCTBY. YTIOPSJIOYCHHWE M CHUCTEMAaTH3AIUs
uH(pOpMaIlMK B CIIPaBOYHOM JIUTEpATypE.

Pemenne 3amau Ha yHOPSAOYEHHBIH TMepeOOp BapHAHTOB C MOMOIIBIO TAOIHIl U JepeBa
BO3MOKHOCTEH.

BrimmonHeHne mpoekTHhIX padoT mo Temam: «M3 ucTtopuu HaTypanbHBIX uncen», «M3 ucropuu
KaneHaapsi». llmanupoBanue moucka W opranuzauuud uHGopmaruu. Ilowck undopmanuu B
CIIpaBOYHMKAX, OHHIUKIONeAusx, WurepHeT-pecypcax. OdopmieHne # TpeIcTaBlICHUE
PE3YJIBTaTOB BBITOJTHEHUS ITPOSKTHBIX PaboT.

TBopueckue paboThl yuamuxcs 1o Teme «Kpacora u cuMMeTpus B )KU3HUY.

O06o01IeHre 1 cucTeMaTr3alis 3HaHU, U3y4eHHBIX B 3 KJiacce.

[Toprdonuo yuennka 3 kiacca.

4 KJIACC (4 U B HEJIEJIIO; 136 U)

Yucaa u apudpmerndeckue aeiicreusi ¢ HUMH (354)

OrieHKa ¥ MPUKUIKA CYMMBI, PA3HOCTH, TPOU3BECHHUS, YACTHOTO.

Jlenenue Ha IBy3HA4YHOE U Tpex3HauHoe uyucio. [lenenne kpyrasix yucen (¢ octatkom). O0muit
CiTy4ai JeJIeHUs MHOTO3HAYHBIX YUCET.

[TpoBepka MpaBMIIBHOCTH BBIYUCICHUN (AITOPUTM, 00paTHOE NEHCTBUE, MPUKHUIKA pe3ybTara,
OIIEHKA JOCTOBEPHOCTH, BBIUMCIIEHUE HA KAJBKYJISATOPE).

Wsmepenuss u apobu. HemocTtaToyHOCTh HATypalbHBIX YWCEN IS MPAKTHUECKUX H3MEPEHHIA.
[ToTpeOHOCTH MPAKTUYECKUX H3MEPEHUN KaK HCTOUYHUK PACIIUPEHIUS MTOHSATHS YMCIa.

Homnu. CpaBHenue noneil. HaxoxxaeHnue qoym ynciia v yucia mno gose. [IpoueHr.

Hpo6u. HarnsanHoe nzobpakeHue apoOel ¢ TOMOIIBI0 TeOMETPUIECKUX (UTYP M HA YHUCITOBOM
ayde. CpaBHeHHE ApoOEW C OJWHAKOBBIMH 3HAMEHATCISIMH M APOOCH ¢ OJWHAKOBBIMH
yucnurensiMu. Jlenenue u 1po6u.



HaxoxneHne 4acTu 4yucila, 4uciaa MO €ro 4acTH U 4acTH, KOTOPYIO OJHO YHCJIO COCTaBJISET OT
apyroro. HaxoxeHue npoieHTa OT YUCIia U YUCIA 110 €70 MPOLICHTY.

CrnoxeHue U BlYUTaHHE APoOeii ¢ OTMHAKOBBIMHU 3HAMEHATEIISIMH.

[IpaBunbHbIe W HenpaBwibHBIE ApoOu. CMmemaHHble yucia. BeiaeneHue nenoil 4acta U3
HenpaBWIbHOM Jpobu. [IpencraBieHue CMEMIAaHHOTO 4YHUCIa B BUJE HENPaBUIBHOM ApoOu.
CrnoxeHue ¥ BIYMTaHUE CMELIaHHbIX YHce (C OAMHAKOBBIMU 3HAMEHATEINIIMU IPOOHOM 4acTH).

[ToctpoeHne W MCNOJIB30BAaHUE AJITOPUTMOB H3YUEHHBIX CIy4aeB NEHCTBUH C ApoOsSMH U
CMEIIaHHBIMH YU CJIAMH.

Pabora ¢ TekcToBbIMU 3a1auamu (424)

CaMocToATENbHBIA aHANU3 3aJaud, IOCTPOECHUE MOJENeH, IJaHUPOBAaHUE U peaau3anus
pemenus. Ilouck pasHbiX cnoco6oB pemeHus. COOTHECEHHE IIOJYYEHHOTO pe3yibTaTa ¢
yCIIOBUEM 3aJiauH, OLEHKa ero npasjaononodus. ITposepka 3agaun.

CocraBHble 3agaud B 2—5 NEHCTBUH C HaTypaJdbHBIMH 4YHCIAMH Ha Bce apudMeThyecKue
JIEHCTBUSI, pa3HOCTHOE U KPAaTHOE CpaBHEHME. 3aJaul Ha CJIOKEHUE, BBIYUTAHUE U PA3HOCTHOE
CpaBHEHHE APOOEeii U CMEIIaHHBIX YHCET.

3amauyn Ha MpUBEICHUE K eAUHHUIIE (U€TBEPTOE MPOMOPLIUOHAIBHOE).

3aauy Ha HaXO0X/AEHUE JOJIH LIE€JI0r0 U LENOro IO €ro AoJe.

Tpu Tuna 3agad Ha JpoOU: HAXOKIEHUE YAaCTH OT YMCIIa, YUCA 110 €ro YacTu U ApoOU, KOTOPYIO
OJIHO YMCJIO COCTABIISET OT JIPYroro. 3ajjaun Ha HaX0XJACHHUE IPOLIEHTA OT YKCia U YUC- JIa 10 €ro
MIPOILICHTY.

3amayn Ha OJJTHOBPEMEHHOE PaBHOMEPHOE IBUKEHHUE JIBYX OOBEKTOB (HaBCTpEUy JPYT IPYTY, B
MIPOTHUBOIIOJIOKHBIX HAITPABJIEHUSX, BIIOTOHKY, C OTCTABAaHUEM ): ONIPE/IEIICHUE PACCTOSHUS MEXKIY
HUMHU B 33JJaHHBIE MOMEHT BPEMEHH, BPEMEHH JI0 BCTPEUH, CKOPOCTH COMMKEeHUs (yIalIeHus).
3aaun Ha BBIUMCIICHHE IO MIPSIMOYTOIBHOTO TPEYTOIbHUKA U IUIOMaAeH uryp.

I'eomerpuueckue Gpurypsl 1 Beau4uHbl (154)

[TpstMOYTONBHBIN TPEYTrOJIbHUK, €0 YIJibl, CTOPOHBI (KaTeThl M TMIOTEHY3a), IJIOMAab, CBSI3b C
MIPSAMOYTOJIBHUKOM.

PasBepuyThiii yron. CMexHbIE U BEpTUKaIbHbIE YIIIbl. LleHTpanbHbIN yrol U yro, BIUCAHHBIN B
OKPY>KHOCTB.

N3mepenue yrios. Tpancoprup. [loctpoeHue yrios ¢ OMOILBI TPAHCIIOPTUPA.

Enauaunne! iomanay: KBaApaTHBIA MAJUIMMETD, KBaAPaTHbIM CAHTUMETP, KBaAPATHBIA IELIUMETD,
KBaJPaTHBIN METP, ap, F€KTap, COOTHOILLEHUS MEKy HUMH.

Onenka miomaay. [TpubnmkeHHOe BBIYMCICHHE IUIOLIAAEH C MOMOIIBIO NAJIETKH.
HccnenoBanue CBOWCTB reoMeTpUUYecKHX (Uryp ¢ momoulbio u3MmepeHuid. IIpeobpaszoBanue,
CpaBHEHHUE, CI0KEHHE W BBIYUTAHHWE OJHOPOJHBIX F€OMETPHUYECKUX BEIUYMH. YMHOXEHHUE U
JIeJIEHUE T€OMETPUYECKUX BEIMYHMH HA HATYPAJIbHOE YHCIIO.

BesiuuuHbI 1 3aBUCUMOCTH MeKAy HUMH (204)

3aBUCHMOCTH MEXy KOMIIOHEHTAMH U Pe3yIbTaTaMu apu(PMETHIECKUX ACHCTBUM.

dopmyIa IIOMEAAN MPAMOYTOJIBHOTO TpeyroyibHuka: S =(a - b): 2.

[Ixaner. Yucnosoit myd. KoopauHatHslii 1yd. PaccTosiHre MexX 1y TOUKaMUA KOOPAMHATHOIO JTy4a.
PaBHOMEpHOE IBHXKEHHE TOUEK MO KOOPAUHATHOMY JIYy4y Kak MOJIeJIb PABHOMEPHOTO JIBU- KEHUS
peaTbHBIX 0OBEKTOB.



CxopocTb CONMKEHHS U CKOPOCTh yIalleHUsl IBYX 00BEKTOB MPU PABHOMEPHOM OJIHOBPEMEHHOM
IBWOKEHUU. DOpPMYNbI CKOPOCTH COJNIMKEHHST M CKOPOCTH yHaleHus: veon. = vl + v2 u
vya. = V1 —v2. ®opmynsl paccTossHus d MEXTy ABYMSI paBHOMEPHOABI)KYILIUMUCS OOBEKTaMH B
MOMEHT BpEMEHH t JJisl NBMXKEeHHS HaBcTpedy apyr aApyry (d = s0 — (vl + v2) - t), B mpoTuBo-
nojoxHbIX HampabieHusx (d =s0 + (vl + v2) - t), Bmorouky (d =s0 — (V1 —v2) - t), ¢
orcraBanueM (d = s0 — (V1 — v2) - t). ®opmyiia 0IHOBPEMEHHOTO JBHIKEHUS: S = VCOJI. * t BCTP.
Koopaunarueiii yrou. I'paduk nBmkeHus.

Habmoienue 3aBUCUMOCTEH MEXIy BEIMYMHAMH M MX (PUKCHpOBaHUE C MOMOIIbIO (HOpMYIL,
Tabnui, rpadukoB (aBmwkeHus ). [Toctpoenue rpadgukoB ABHKEHUS 110 (HOpMysIaM U TaOJIUIIaM.
[IpeoOpa3oBanue, cpaBHEHUE, CIIOKEHHE U BHIYUTAHHE OJHOPOIHBIX BEIMYHH, UX YMHOXECHUE U
JiefieHHe Ha HaTypallbHOE YHCIIO.

Auredpanyeckue npejacrasiaeHus (64)

HepaBencrBo. MHOXkecTBO pelieHui HepaBeHCTBA. CTPOroe U HECTPOroe HEPaBEHCTBO. 3HAKHU
HepaBeHCTBa. [[BoliHOE HEPABEHCTBO.

Pemenne mpocTelmx HEPaBEeHCTB HA MHOXKECTBE 1EJIbIX HEOTPUIATEIBHBIX YHUCEI C IIOMOIIBIO
YHCIIOBOTO JTyyYa.

Hcnonp3oBanne OYKBEHHON CHMBOJIUKH I 0000IIEHUS M CHCTEMAaTU3alliy 3HAaHUH.

MarteMaTu4ecKkuii I3bIK U 3JIEMEHTBI JIOTHUKH (24)

3HaKOMCTBO C CUMBOJIMYECKUM 0003HAUYEHUEM JI0JIEH, TpOOei, MMPOIEHTOB, 3aMMChI0 HEPABEHCTB,
¢ 0003HaUYeHNEM KOOPAMHAT Ha MPSIMOU M Ha TJIOCKOCTH, C S3bIKOM JHarpaMM U TpaduKoB.
Ornpenenenne UCTUHHOCTH BbICKa3bIBaHUM. [locTpoeHre BbICKa3bIBAaHUI C TOMOILBIO JIOTUYECKHUX
CBSI30K U CJIOB «BEPHO/ HEBEPHO, UTO ...», KHEM», «ECIH ..., TO ...», KKAXKABIN», «BCEY,

CHAMJIETCS», BCET/Ia», KMHOTIAAY, «H/WITH.

Padora ¢ undpopmaumeii u ananus n1aHubIx (164)

Kpyroseie, cronOuareie U TMHEHHBIE TUArpaMMBbl, TpadUKK IBHKCHUS: YTEHHE, HHTEPIPETAIHS
JTAHHBIX, TIOCTPOCHUE.

Pabora c Tekcrom: mpoBepka TMOHWMAHWS, BBIACICHHE TJIABHOW MBICIH, CYIIECTBEHHBIX
3aMEYaHui U WIUTIOCTPUPYIOIIHUX UX IPUMEPOB; KOHCIIEKTUPOBAHUE.

BrinonHenue npoekTHeIX paboT mo temam: «M3 ucropun apooeit», «Colroaoruyeckuii onpoc
(Mo 3aJlaHHOM WJIM CaMOCTOSTENIbHO BbIOpaHHOM Teme)». CocTaBieHue IMjaHa Moucka MHGOp-
Maluu; 0TO0p UCTOYHUKOB HH(popManuu. Beibop cnocoba npepcraBienuss HHPOpPMaIUH.
O06oO0menre u cucTeMaTH3alMs 3HAHWMN, M3YUYEHHBIX B 4 Kjacce.

[Toprdonuo yuenuka 4 xiacca.

3. TemaTuueckoe MJIAHNPOBAHUE
€ YKa3aHHeM KOJIHYeCTBA YacOB, OTBOJAMMbIX HA KAXKIYI0O TEMY,
B TOM 4YHCJIe C y4eTOoM padoyeii mporpaMMbl BOCIIMTAHUS

C yuerom PaGoueit mporpammbel Bocnutanus MOBY HOII Ne 85 Ha 3aHsATHIX

OCYILIECTBIISICTCS pean3alysl BOCIUTATEILHOTO MOTEHIMANIa YPOKa, YTO MPEAoIaraer:
- YCTaHOBJICHHUE JIOBEPUTENILHBIX OTHOIICHUI MEXAy MeJarornaeckuM pabOTHUKOM H €T0
00Yy4aroLMMHCS, CIIOCOOCTBYIOIIMUX MO3UTUBHOMY BOCIPHUATHIO OOy4YaroIIUMUCS TpeOOBaHUN U
npoch0d Melarornyeckoro pabOTHUKA, MPHUBICUYCHUIO WX BHUMAHHUS K OOCYXKIaeMOW Ha ypoke



uH(pOpMaIH, aAKTUBU3ALIUU UX [T03HABATENIbHOM 1eATEIbHOCTH;

- mnoOyxaeHrue o0ydaromuxcsi coOnoaarh Ha ypoke OOLIEHpPUHATHIE HOPMBI MOBEICHMUS,
mpaBwiia OOIIEHUS CO CTapIIUMU (TI€JarorM4ecKuMU pabOTHUKAaMH) W CBEPCTHUKAMU
(0Oy4aromUMUCs ), MPUHITUIBI y4eOHOU TUCIUIIIMHBI M CAMOOPTaHU3AIUY;

- TpUBJIEYCHHE BHUMaHUs 00y4YaIOUIMXCs K ICHHOCTHOMY acleKTy M3yd4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3alus UX paboThl C MOJIy4aeMOil Ha YPOKe COIMAIbHO 3HAaYMMOM HH(popMaLnen
— UHULIMUPOBAHUE €€ 00CYKICHUS, BRICKA3bIBAHUS 00YyUaIOIUMUCS CBOETO MHEHUS 110 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEM OTHOIICHHUS;

- HUCIOJb30BaHHE BOCHHUTATEIbHBIX BO3MOXKHOCTEH COAEpX aHHs Y4eOHOro MpeaMeTra
yepe3 JEMOHCTpALMIO O0y4aroluMcs MPUMEPOB OTBETCTBEHHOTO, T'PaXKJAHCKOTO IOBEICHUS,
IPOSIBIICHUS YEJIOBEKOIIOOUS M J00pOCEPIEUHOCTH, Yepe3 MOoa00p COOTBETCTBYIOUIMX TEKCTOB
JUTSL YTCHWS, 3a/1a49 JUTS PEIICHUSs, IIPOOJICMHBIX CUTYAITUH JIJIsi OOCYXICHHS B KJIACCe;

- TOpUMEHEHHE Ha YpPOKe UHTEPAaKTUBHBIX ¢opM paboTel ¢  OOyYarOIIMMHUCS:
WHTEJUICKTYaJIbHBIX WIP, CTUMYIHPYIOIIUX TIO3HABATEIBHYI0 MOTHBAIMIO OOYYalOlUXCs;
JTUCKYCCUW, KOTOpbIE MJaroT OOy4arolmMMCs BO3MOXKHOCTb MPUOOPECTH OMNBIT BEICHUS
KOHCTPYKTHBHOTO JUAJIOTa; TPYIIOBOW pabdOThl WM pabdOThl B TMapax, KOTOpBIE ydar
oOyyaronuxcsi KOMaHAHOH paboTe ¥ B3aUMOJCHCTBUIO C IPYTUMH 00YUYaIOIUMUCS;

- BKJIIOYCHHE B YPOK MTPOBBIX MPOUEAYP, KOTOPhIE TOMOTAIOT MOAIEPKATh MOTHBAIUIO
00y4JaroIIMXCs K MOJYYCHHUIO 3HAHHUH, HAJTAXKUBAHUIO MMO3UTUBHBIX MEKJIUYHOCTHBIX OTHOLIEHUHN
B KJIacce, IOMOTal0T YCTAaHOBICHUIO JOOpOXKeIareabHON aTMoc(epsl BO BpeMsl YpoKa;

- opraHm3anus medcTBa MOTHBHPOBAHHBIX U JIPYAMPOBAHHBIX OOYYAIOIIUXCS HAJ[ UX
HEYCIIEBAIOITUMHU OJTHOKJIACCHUKAMHM, JAIOIIET0 OO0YYarouuMCs COIMAIbHO 3HAYUMBIA OTIBIT
COTPYAHUYECTBA U B3aMMHOM MOMOIIIH;

- JHUIMMPOBAHHWE W TIONJEPKKA TMPOCKTHOM U HCCIEIOBATEIbCKON JIEATENbHOCTH
00y4JamMXCcs B paMKax peaju3allid UMH WHIUBUIYATbHBIX W TPYIIOBBIX HCCIEAOBAHUN U
MPOEKTOB, UYTO JacT OOy4arouMMCs BO3MOXXHOCTh MPHOOPECTH HAaBBIK CAMOCTOATEIHHOTO
pellIeHus: TEOPEeTUIECKO MpoOIeMbl, HABBIK TeHEPUPOBAHUS U 0pOpMIIEHUSI COOCTBEHHBIX UACH,
HABBIK YBXUTEIBHOTO OTHOLICHHS K YYKUM HAESIM, OQOPMIIEHHBIM B paboTax Ipyrux
UCCIIeZIOBaTeNel, HABBIK MyOJMYHOTO BBICTYIUICHHS Tepel ayluTOpuei, apryMEHTUPOBAaHUS U
OTCTaBaHUs CBOEH TOYKU 3PECHHUSI.

Ne n/m Pa3zaenbl, TeMbl KoangecTBo 4acoB
3 kjacc 4 kaacc
1 Yucaa u apudPMETHIECKHE NEHCTBUS C 35 35
HUMU
2. Pabora ¢ TeEKCTOBBIMH 3ajauaMu 40 42
3. | 'eomerpuyeckue (pUTypbl U BETUYUHBI 11 15
4. | Benn4uHbl 1 3aBUCUMOCTH MEX1Yy HUMH 14 20
5. | Anrebpanyeckue npeacTaBIeHUs 10 6
6 MaTteMaTHIeCKHH S3BIK U DJIEMCHTEI 14 9
JIOTHKH
7. PaboTa ¢ napopmManmeit u aHaau3 TaHHbBIX 12 16
Bcero 136 136
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