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1. IlacnopT pa6oueii nporpaMmbl

HaumeHnoBanue IMYHKTa

Copep:xaHue NyHKTa

Ha3zBanue mporpammsl

Pabovas mporpaMma 110 MaTeMaTHKe

ABTOpHI yueOHHKa, y4eOHO-
METOIMYECKOTO  KOMIIJIEKCa,
Ha3BaHHEe  ydeOHWKa, TOJ
M3TaHUs
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2012.

Peammzyer tpeboBanuit ®PI'OCHOO

B cootBerctBun ¢ denepanbHpiM 3aKk0HOM OT 29.12.2012 Ne 273
— @3 «006 oOpaszoBannu B Poccuiickoii ®Penepaunmny,
DenepanbHBIM TOCYAAapCTBCHHBIM 00pa3oBaTEeIHLHBIM
CTaHIapTOM Ha4aJbHOTO OOIIEro oOpa3oBaHWs, YTBEPKICHHBIM
IIPUKA30M Munucrepcrsa IIPOCBELICHUS Poccuiickoit
Oeneparmmn - ot 31.05.2021 Ne 286 «O6 yTBepKICHHUU
(enepaibHOr0 roCcyAapCTBEHHOI'O 00pa30BaTENbHOIO CTaHapTa
HaYaJbHOTO 00mIero oopa3oBaHusm», mpuka3oM oT 18.08.2022 Ne
569 «O BHECEHUHU u3MeHeHHH B (dexepaibHbIN
rOCYIapCTBCHHBIA 00pa30BaTENbHBIA CTaHAAPT HAYAIBHOTO
ob1ero oOpa3oBaHus, yTBEPKICHHBIH NpUKa3oM MuHHCTEpCTBa
npocsenienus Poccuiickoit @enepanun ot 31 mas 2021 r. Ne
286», mnpukazoM MuHucTepcTBa mpocBelieHus Poccuiickoit
Genepaumu ot 18.05.2023 Ne 372 «OO0 yTBepKAEHHU
(denepaspHON  00pa3oBaTeNbHON  NPOTPaMMBl  HAYaJIbHOTO
o0mrero 00pa3oBaHUsD», Y CTABOMOIOIKETHOTO
00111€00pa30BaTENLHOIO  YUpSKICHHS  XaHThI-MaHCHHCKOTO
aBTOHOMHOro okpyra - Orps! "JIuuei um. I'.®. Arskmesa"

O6urme ey paboden IporpaMMel ¢
yu€TOM CrieudpUKN y4eGHOro
npesaMeTa, Kypca

OCHOBHBIMH HeJSIMM Kypca MaTeMaTHKH aius 3 Kijacca B
cootBercTBUH ¢ TpeboBarmsimMu ®I'OC HOO sisttoTes:

. (opMHpOBaHHUE y yJAIUXCS OCHOB YMEHUSI yUHTHCS;

. pasBUTHE HMX MBIIIICHUS, KauyecTB JMYHOCTH, MHTEpeca K
MaTeMaTHKe;

. CO3/1aHME BO3MOKHOCTEH U MaTeMaTHYECKOW MOITOTOBKU

Ka)XJJ0ro peOEHKa Ha BBICOKOM YPOBHE.

COOTBETCTBEHHO 3a/la4aMH JJAHHOTO KypcCa SIBJISIOTCSL:

. (dopMHpOBaHHE Yy YUYAIIHMXCS CIIOCOOHOCTEH K OpTraHM3aIlUH
cBoell  y4ueOHOW  JeSATEeNbHOCTH  IOCPEICTBOM  OCBOCHHSA
ITTYHOCTHBIX, MO3HAaBaTENbHbIX, PETYIATUBHBIX u
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YI€OHBIX JEHCTBHH;

. pUOOpEeTEeHNEe OIBITA CaMOCTOSTENIFHON MaTeMaTH4ecKOn
MeSITENIFHOCTH € LEJNbI0  MOJYyYeHHsS HOBOTO 3HAHHUS, €ro
npeoOpa3oBaHMs M NPUMEHEHNS;

. (dopMupoBaHue crielM(PUUECKUX Ui MaTeMaTUKH KauyecTB
IMBIIIIJICHUSA, HCO6XOIII/IMLIX JJI IOJTHOLICHHOT O q)yHKL[I/IOHI/IpOBaHI/IH
B COBPEMEHHOM OOIIECTBE, M B YAaCTHOCTH JIOTMYECKOTO,
QJITOPUTMHUYCCKOTO U OBPUCTUYCCKOI'O MBIIIIJICHHUA

® JYXOBHO-HPAaBCTBEHHOC pa3BUTHE JIMYHOCTH,
MpeaycMaTpuBaromee ¢ y46TOM CHEMU(pHUKH HadalbHOTO 3Tama
06y11eH1/1;1 MAaTEMaTUKE MPUHATHE HPABCTBCHHBIX YCTaHOBOK
CO3MIAHWs, CIIPaBEIIMBOCTH, J00pa, CTAaHOBJEHHE OCHOB
rpaskAaHCKOM pPOCCHICKOW HMIEHTHYHOCTH, JIIOOBH M YBaKCHHS K
cBoeMy OTeuecTBy;

. (opMHpOBaHHE MAaTEMaTHYECKOTO SI3bIKa M MaTeMaTHYECKOTO
anmapara Kak CpPEeACTBa OMMCAHUS U HCCIEIOBAHUS OKPYXKAIOLIETO
MUpa U KaK OCHOBBI KOMIBIOTEPHOI IPaMOTHOCTY;

. peanmm3anys BO3MOXKHOCTEH MaTeMaTHKH B (OPMHPOBAaHUH

HAYYHOTO MHPOBO33PEHUs y4alIuXcs, B OCBOCHHH WMH HayTHOM




KapTHUHBI MUpa C Y4ETOM BO3PACTHBIX 0COOCHHOCTEH;

O OBJIQJICHHE CHUCTEMOW MaTEeMaTWYECKMX 3HAHUW, YMEHHH WU
HAaBBIKOB, HEOOXOJWMBIX IJIsi TIOBCEIHCBHOM JKM3HH U Ul
MPOIOKEHUS 00pa30BaHUs B CPEAHEH IIKOJIE;

. CO3/1aHHe 3I0poBbecOeperaroruei “H(POPMAITHOHHO
0Opa30BaTENFHON Cpeb.

5. Onucanue mecta Kypc pa3pabotan B COOTBETCTBHU C OAa3UCHBIM YUCOHBIM
y4eOHOronpeMeTa, KypcaByye (oOpa3oBaTenbHBIM) INIAHOM 00IE00Pa30BaTENbHBIX YUPEKICHUH
GHOMILIAHE P®. Ha usyuyenue MareMaTuKy B 3 Kjlacce HadyalbHOU

ITKOJIB OTBOJUTCA IO 4 daca B HEJEITIO.

6. KonnuecTBoyueOHBIXYaCOB,HAKOTO TIporpamma paccuntana Ha 136 4acos.
poe paccunTana
Pabouasmporpamma

2.1lnanupyeMble pe3yabTAaThl OCBOEHHSI YUe€0HOIr0 nmpeaMera «MaTreMaTHKa

JIM4HOCTHBIE PE3yNbTaThl OCBOECHHUS IIPOrPAMMBI 10 MAaTEMATUKE JIOCTUTAIOTCS B MIpOLiecce
€IMHCTBA YYeOHOH M BOCIUTATEIBHOH JEATEIBHOCTH, OOECIICYMBAIOIICH ITO3UTHBHYIO
JUHAMUKY  Pa3BUTUS  JIMYHOCTH  OOYYaroOIIerocsi, OPHEHTHPOBAHHYI0 Ha  IPOIECCHI
CaMONIO3HAHHUS, CAMOPa3BUTHS W caMOBOCHUTaHUA. JIMYHOCTHBIE pE3yJIbTaTbl OCBOCHUS
MPOrpaMMBbI 110 MaTeMaTHUKe OTPa)KalOT OCBOEHUE OOYYAIOIIMMHUCS COLMAIBLHO 3HAYMMBIX HOPM
U OTHOLICHWM, pa3BUTHE IO3UTHUBHOIO OTHOLIEHUS OOYYaloImUXCs K OOLIECTBEHHBIM,
TPaJMLIMOHHBIM, COLMOKYJIbTYPHBIM M JyXOBHO-HPaBCTBEHHBIM II€HHOCTSIM, NpUOOpETeHHE
OTbITa IPUMEHEHUs CHOPMHUPOBAHHBIX MPEACTABICHUI U OTHOILICHUH Ha MMPAKTHKeE.

B pesynbraTe u3ydyeHUs MaTeMAaTUKM Ha YpPOBHE HauyalbHOro oOmero oOpa3oBaHUS Y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3yIbTaTHI:
CTaHOBIIEHHE OCHOB TPaXKJIaHCKOW POCCHUICKON HJACHTHUYHOCTH, YBXKEHUSI K CBOCH CeMbe U
IpYTUM JIIOIAM, cBoeMy OTedecTBy, pPa3BUTHE MOPAIbHO-ITHUYECKHX KauyecTB JIMYHOCTH,
aJICKBAaTHBIX TIOJHOLIEHHOW MaTEMaTHYECKOH NEATEIbHOCTH.
LlennocTHOE BOCTIpUSTHE OKPY>KAIOILIETO MUPA, HaYaJbHbIE MPEACTaBICHUS 00 UCTOPUU Pa3BUTHS
MaTeMaTU4YeCKOro 3HaHUsA, POJIU MaTEMAaTUKHU B CUCTEME 3HAHUM.

OBnasneHre HayallbHBIMU HaBbIKAMU aJaNnTallid B AMHAMUYHO M3MEHSIOLIEMCS MUPE Ha OCHOBE
MeTo/a peIeKCUBHON CaMOOpraHU3aIHH.
[TpunsiTHE COLMANBbHON POJM YYEHHKA, OCO3HAHHE JIMYHOCTHOTO CMBICIA YUEHMsI U MHTEpEC K
W3YYEHUIO MATEMATHKHU.
Pa3BuTHe caMOCTOSTENHLHOCTH U JINYHOW OTBETCTBEHHOCTH 3a CBOM IMOCTYIKH, CIOCOOHOCThH K

pC(I)HCKCHBHOﬁ CaMOOILICHKEC COOCTBEHHBIX JIENCTBUI U BOJIeBas caMoperyranus.



OcBoenrie HOpM OOILIECHUS ¥ KOMMYHHKAaTHBHOTO B3aHMMOJEHCTBHS, HaBHIKOB COTPYJHUYECTBA
CO B3pOCJBIMH U CBEPCTHUKAMH, YMEHUE HAXOAUTh BBIXOJIbI U3 CIIOPHBIX CUTYaIUH.

MotuBanus k paboTe Ha pe3yabTaT Kak B UCIIOJHUTEIBCKOM, TaK M B TBOPYECKOM JEATEIIHOCTH.
YcTaHoBKa Ha 370pOBBIA 00pa3 >KM3HM, CIIOKOMHOE OTHOIIEHHE K OIIMOKe Kak padoueit
CUTYyalluu, TpeOyIolel KOppeKIuu, Bepa B ceOs.

B pesynprare m3yueHHs MaTeMaTHKH Ha YpPOBHE HA4yaJlbHOTO 0OIIero oOpa3oBaHUs Yy
oOyuyaromierocsi 0yayt copMupoBaHbl MMO3HABATEIbHBIC yYHUBEpCAIbHbIC ydeOHBbIC NEHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble YueOHble JEWUCTBUSA, PEryJIATUBHBbIE YHHBEpCaJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

VY obyuaromerocst OyayT chopMHpOBaHbBI CIASAYIONTHE OA30BbIC TOTUICCKHE JICHCTBUS KaK
4acTh TIO3HABATEIILHBIX YHUBEPCAIBHBIX YI€OHBIX ACHCTBUI:

YMeHue BBHINONHATH MpoOHOEe Yy4yeOHOe JeiicTBHEe, B clydyae €ro Heycrexa TI'paMOTHO
dbukcupoBath CBOE 3aTpyJHEHHE, AHAIU3UPOBATh CHUTYAIUIO, BBIABIATH M KOHCTPYKTHUBHO
YCTPaHATh NPUYHHBI 3aTPYAHECHUSI.

OcBoeHNe HaYaIbHBIX YMEHHH MPOEKTHOW JAEATEIILHOCTH: IMOCTAaHOBKA M COXpaHEHHWE Ieleit
yueOHOM JesTeNnbHOCTH, ompeaencHue Haubonee 3G EeKTUBHBIX crMOCOO0B U CPEICTB
JIOCTHIKEHHUS] pe3yNbTaTa, IUIAaHWPOBAaHME, IIPOTHO3ZUPOBAHUE, peaau3alusi I[OCTPOSHHOIO
MPOEKTA.

YMeHne KOHTPOJIMPOBAaTH W OIEHHBATH CBOM YUeOHBIE JCHCTBHS HAa OCHOBE BBIPAOOTaHHBIX
KPUTEPHEB B COOTBETCTBUU C OCTABIEHHON 3a7aueil U yCIOBUSAMU €€ peann3aluu.
[TproOpereHue onbITa UCIOJIB30BAaHUS METOOB pPEIIEHUs MTPOOJIeM TBOPUECKOTO U MTOMCKOBOTO
XapakTepa.

OcBoeHMe HadallbHBIX (JOPM MTO3HABATENBHON U IMYHOCTHON peQIIEeKCUH.

CriocoOHOCTh K HMCIOJIB30BAaHUIO 3HAKOBO-CUMBOJIMUYECKUX CPEJICTB MAaTeMaTHUYECKOTO s3bIKa U
cpeacts KT nns omMcaHust M MCCIEOBAaHUS OKpY’KAroOIIEro Mupa (A NpeacTaBIeHUs
UHPOpPMALIMK, CO3/aHUS MOJEeNel H3y4aeMbIX OOBEKTOB M  TPOIECCOB,  pEIICHUS
KOMMYHHKATHBHBIX U II0O3HABATEIBHBIX 33124 M JIP.) U KaKk 0a3bl KOMIBIOTEPHOIN IPaMOTHOCTH.
OBnajeHne pazIMYHBIMU CIIOCOOAMHU TOHMCKAa (B CIIPaBOYHOM JUTepaType, oOpa3oBaTeiIbHBIX
UHTEpHET-pecypcax), coopa, oOpabOTKH, aHaiIW3a, OpraHU3alMM M Neperayd MHGopManuu B
COOTBETCTBUM C KOMMYHHUKAaTHBHBIMH M ITO3HABATEIBHBIMH 3aJla4aMH, ITOATOTOBKH CBOETO
BBICTYIIJICHHS U BBICTYIUICHUS C ayTHO-, BUICO- M TPaUIECKUM COITPOBOKICHHUEM.
®dopmupoBaHue crienu(pUIecKuX sl MaTeMaTUKH JIOTHYECKUX ONepaluil (CpaBHEHHE, aHAIIU3,
CHHTE3, 0000IIeHHe, KIacCU(pHUKAIMs, AaHaJOTHs, YCTAHOBJIEHHUE MPUYMHHO-CIIEACTBEHHBIX
CBSI3€H, TIOCTPOCHHUE PACCYKICHHM, OTHECEHHWE K W3BECTHBIM TIOHATHUIM), HEOOXOIUMBIX
YeNOBEeKY Ul MOJHOIEHHOTO (YHKIIMOHUPOBAHHUS B COBPEMEHHOM OOIIECTBE; pPa3BUTHE

JIOTUYCCKOTr'0, 9BPUCTUUYCCKOI'0 U AJITOPUTMHUYCCKOI'O MBIIIJICHUAS.



OBgrnajieHre HAaBBIKAMU CMBICTIOBOTO YTCHHS TEKCTOB.

OcBoeHue HOPM KOMMYHUKAaTHBHOTO B3aUMOJCHUCTBUS B TMO3MIMAX «ABTOP», «KPUTHKY,
«MTOHMMAIOLIHIT», TOTOBHOCTh BECTH AMAJIOT, IPU3HABATH BO3MOXKHOCTH H MPABO KaXI0TO UMETh
CBOE& MHEHHE, CIOCOOHOCTh apryMEHTHPOBATh CBOIO TOUKY 3PEHHS.
VMenne paboTate B Mapax M TIpylmnax, JOTOBapUBAThCS O paclpeleleHud (QyHKIud B
COBMECTHOM JIEITENBHOCTH, OCYLIECTBISATh B3aMMHBIM KOHTPOJb, aJIeKBaTHO OLECHHBAThH
COOCTBEHHOE TOBE/ICHUE U MOBEJICHHE OKPYXKAIOIINX; CTPEMIICHHE HE TOIMYCKaTh KOH(IUKTHI, a
IPY X BO3HUKHOBEHUH FOTOBHOCTh KOHCTPYKTHBHO UX Pa3peniarh.
HauanbHble npeacTaBiIeHust O CYIIHOCTH M OCOOCHHOCTSIX MaTeMaTH4eCKOro 3HAHHS, UCTOPUU
€ro pa3BUTHS, €ro 0000IEHHOT0 XapaKTepa U poJid B CUCTEME 3HAHUH.
OcBoenue 0a30BBIX MPEIMETHBIX W MEKIPEIMETHBIX TOHSATHA (JITOPUTM, MHOXXECTBO,
KJIacCHU(UKALUS U JIp.), OTPAKAIOMINX CYIIECTBEHHBIC CBS3HM M OTHOILCHUS MEKAY 0O0BEKTaMH U
IpoLIeCCaMy Pa3IMYHBIX MIPEAMETHBIX 00JIacTeil 3HAHMUSL.
YMmenune paboraTh B MaTepUANBbHOM HW WHPOPMAIMOHHON cpene HadalbHOTO OOIIETo
o0pa3oBaHus (B TOM YMCIE C y4eOHBIMU MOJIEISIMH) B COOTBETCTBHH C COJIEPKAHUEM Y4eOHOTO
npeamMera «MaremaTukay.

VY oOyuaromerocst OyyT copMUpOBaHBI CIETYIONIHE YMEHHSI COBMECTHOMN JIESTEIBHOCTH:

(bopMyIHpOBaTh KPAaTKOCPOUYHBIE W JIOJNTOCPOUYHBIC LEIH (MHIMBHIYaJIbHBIE C YY4E€TOM
ydacTHs B KOJUICKTHUBHBIX 3aJadax) B CTaHAAPTHON (THIIOBOW) CHTyallud Ha OCHOBE
IpeUIoKEeHHOTo hopMara MIIaHUPOBAHUS, pacpeeIeHNUs IPOMEKYTOUHBIX IIaroB U CPOKOB;

NPUHUMATh LeJIb COBMECTHOM JesTeNbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBHS MO ee
JOCTHXKEHUIO: PACIpeNesiiTh pOJH, JIOTOBApUBATHCS, OOCYKAATh MPOLECC M  pe3ynbTaT
COBMECTHOM paboThI;

MPOSIBJISITh TOTOBHOCTh PYKOBOAMTD, BHIOJIHATH NOPYUYECHHUS, TOAUUHATHCS;

OTBETCTBEHHO BBIMIOJIHSTH CBOIO YacTh PabOTHI;

OLICHUBATh CBOM BKJIaJ B OOILIUI pe3ynbTar;

BBITIOJIHATH COBMECTHBIE MTPOEKTHBIE 33/IaHUS C OTIOPOH Ha MPEITI0KEHHbBIE 00pa3IIbl;

IUTAHUPOBATh JEHCTBUS IO PEICHUI0 y4eOHOU 3a7auul JUTsl ITOJTyYeHHs pe3ysbTara;

BBICTPAaMBATh MOCJIE0BATEIBHOCTh BEIOPAHHBIX JICHCTBUH.

IIpenmerHbie pe3yabTaThl H3yuyeHHs MaTeMaTuku. K koHiy o0yuenus B 3 kiacce

o0yyaromuiicss HAy4YuTCs:

UCIIOJIb30BaTh OIBIT CAMOCTOATENBHOM MaTeMaTHYeCKOH AEATENbHOCTU MO MOJIyYeHHIO HOBOTO
3HaHUS, €ro IpeoOpa3oBaHMUI0O U TPHUMEHEHHIO Ui peIHIeHUs Y4eOHO-NO3HABATENbHBIX H

y4eOHO-TIPaKTUUECKHX 3ajau.



UCIIOJIb30BaTh MPUOOpPETEHHBIE MaTeMaTHYeCKHe 3HAaHUW JUIsl OMHCAaHUS M OOBSCHEHUs
OKpYXXaloIIUX IPEIMETOB, IPOLIECCOB, SIBICHMM, a TaKK€ OLIEHKM MX KOJIMYECTBEHHBIX U
IPOCTPAHCTBEHHBIX OTHOIIECHUH.
OCO3HAHHO MPUMEHATh YCTHYIO U IMMCbMEHHYIO MaTeMaTUYECKOM Peublo, OCHOBBI JIOTHYECKOTO,
3BPUCTHYECKOTO M alTOPUTMHUYECKOTO MBILIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHusl, cuéra u
U3MEpEHUS, NPUKUIKA U OLEHKH, HArJIsSAHOIO IPEICTaBICHUS JaHHBIX U IIPOLIECCOB (CXEMBI,
TaOJUIIBI, TUArPaMMBIL, TPAPHUKH ), UCTIOJIHEHHSI U TIOCTPOCHHUS AJITOPUTMOB.
BBITMOJHATh YCTHO U MUCbMEHHO apu(MeThyecKue IEeHCTBUS C YUCIaMU, COCTaBIISATh YHCIOBHIE
U OyKBEHHBIC BBIPAXKEHUS, HAXOIUTh MX 3HAUEHUS, pPellaTh TEKCTOBBIC 3a/layM, MPOCTEUIINE
YPaBHEHHS M HEPABEHCTBA, MCIIONHATH M CTPOUTH AJITOPUTMBI, COCTaBIATh U MCCIEAOBATH
npocreinme GopMyIIbl, PaclO3HABAaTh, U300pakaTh W HMCCIIEIOBATH TEOMETPUIECKHE (HUTYPHI,
paboTaTth ¢ TabmuIlaMH, CXeMaMH, AMArpaMMaMH U TpaduKaMu, MHOXKECTBAMH U IEMNOYKAMU,
MPEJICTaBIISITh, AaHATU3UPOBATh U UHTEPIPETUPOBATH JaHHBIE.

IPUMEHATh MaTeMaTHYECKUE 3HAHUS Ul pellleHus y4eOHO-TO3HaBaTEIbHBIX U y4eOHO-
IPAKTUYECKUX 3ajay.

NPUMEHSTh [EePBOHAYAIbHBIE TPEJCTABICHUS O KOMIIBIOTEPHOH TIPaMOTHOCTH,
NepBOHAYalbHbIE HABBIKUA PAa0OTHI HA KOMITbIOTEPE

3.Coaep:xanue yueOHOT0 NpeaMeTa
Yucna u apudpmerndeckue aeiicreus ¢ HUMH (35 4)

CoBOKYMHOCTH NpeIMeToB Win (uryp, obmagaromux ooumm coiictBoM. CocTaBiieHue
COBOKYITHOCTH IO 33JJaHHOMY CBOMCTBY (TIpH3HaKy). Belaenenue 4acT COBOKYITHOCTH.

CpaBHEHHE COBOKYIHOCTEHW C IMOMOILBIO COCTABIEHUS Map: OoJblle, MEHbIIE, CTOJIbKO
e, OoJple (MEHBIIE) Ha ... .

CoennHeHne COBOKYITHOCTEH B OJTHO IIeNIoe (CIOKEHUE). Y JalieHrne YacTH COBOKYITHOCTH
(BbrunTanue). IlepemecTuTenbHOE CBOMCTBO CHOXKEHUs COBOKyMHOCTeH. CBsi3b  MeXIy
CJI0KEHHEM U BBIUUTAHUEM COBOKYITHOCTEH.

Uucno kak pe3yibTaT c4éTa MPeIMETOB U KaK pe3ysIbTaT U3MEPEHUS BETUUHH.

OO6pazoBanue, Ha3Banuss u 3amuck uucend or O mo 1000000000 000. ITopsmok
cinenoBanus npu cu€re. [lecsatuunble enuHunpl cu€ra. Paspanel u kmaccel. [IpeacraBnenue
MHOTO3HAUYHBIX YHCEI B BHUAE CYMMBI pa3psAHbIX ciaraeMbiX. CBS3b MEXAY IECATHUHOMN
CHUCTEMOM 3aIMCH YNCEN U IECATUYHON CUCTEMOH MED.

CpaBHeHHUE U yIopsAJ0YeHHUE YHCell, 3HAKU CpaBHEeHUs (>, <, =, 7).

CrnoxxeHue, BBIUNTAHUE, YMHOXKEHME M JCIIEHUE HATypalbHBIX 4YHMCEI. 3HAKHU
apupmernueckux ngecrBui (+, —, X, :). Ha3BaHus KOMIOHEHTOB U pE3yIbTATOB
apuMeTUIECKUX JEHCTBUM.

Harnsigaoe n3o0pakeHne HaTypaibHBIX YHCEI U JEHCTBUM C HUMH.



Tabmuma cnoxenus. Tabnuia ymMmHOXKEeHHS. B3anmMocBs3bp apudMeTHuecKux IeHCTBUM
(MEeX1y CIOXEHHMEM M BBIYMTAHMEM, MEXIYy YMHOXEHMEM U jeneHueM). Haxoxnenue
HEM3BECTHOTO KOMIIOHEHTa apu(METHYecKoro naedcTBus. YacTHblE cCllydyal YMHOXXEHUS W
nenenust ¢ 0 u 1. HeBo3moxxHOCTE nenenud Ha 0.

Pa3zHocTHOE cpaBHeHue uncen (Oosblie Ha ..., MEHbILE Ha ...). KpaTHoe cpaBHeHMe yncen
(GoJtbIIIE B ..., MEHBIIIE B ...). JlenuTenu u KpaTHBIE.

CBs3b MEX1y KOMIOHEHTAMHU U pe3yabTaTaMu apuPMETUIECKUX ACHCTBUM.

CBolicTBa CIIO)KEHUS U YMHOJKEHUS: IIEPEMECTUTEIIBHOE M COYETATEIIBHOE CBOMCTBA
CJIOKCHMSI M1 YMHOXKEHUS, PACIIPEACIUTEIIBHOE CBOMCTBO YMHOXKECHHSI OTHOCUTEIBHO CIIOKEHUS
Y BBIYMTAHUS (MpaBUjIa YMHOXKEHHS YMCIIa HA CyMMY U CyMMBI Ha YMCJIO, YUCJIA Ha Pa3HOCTb U
pa3zHocTH Ha ymciio). [IpaBuiia BbluMTaHUS YKCIa U3 CyMMbI M1 CYMMBI U3 YKCTIa, JEIEHUS CyMMbI
Y Pa3HOCTH Ha YUCIIO.

Henenune ¢ octaTkoM. KOMIIOHEHTBI AENEHUS C OCTaTKOM, B3aMMOCBSA3b MEXKIY HHUMHU.
ANTOpPUTM JIEJIEHUS C OCTATKOM.

O1eHKa U IPUKUAKA PE3YTbTATOB ApU(PMETHIECKHUX JICHCTBHUIA.

MOHETBI U KYIIOPBI.

YucnoBoe BblpaxeHue. [10psIoK BBINOIHEHHUS NEHCTBUII B UMCIIOBBIX BBIPAXKCHHUAX CO
ckoOkamMu u 0e3 ckoOOk. HaxoxjeHue 3HAYEHHs YHCIOBOTO BbIpakeHUs. lcmoibp3oBaHue
CBOMCTB apudmMeTrnyecKkux MAEUCTBUH [UIsl pallMOHAIM3AlMM BBIYMCIEHUHN (TIepecTaHOBKa U
IPYNIHPOBKA CJIaraéMbIX B CyMMe, MHOXKHTENEH B IPOU3BEICHUH U JIP.).

ANTOpUTMBI  NHCBMEHHOTO  CIIO)KEHHs, BBIUATAHUS, YMHOXKEHHUS U  JCIICHUsA
MHOTr03Ha4yHbIX 4Hcea. CrocoObl MPOBEPKU MPaBUIBHOCTH BBIYUCICHUH (alropuT™M, oOpaTHOE
JeiicTBHe, IPUKUIKA PE3YNbTaTa, OLIEHKA IOCTOBEPHOCTH, BBIYUCIIEHUE Ha KAJIbKYJISITOPE).

W3mepenuss u npobu. HemocTarodyHOCTh HATypalbHBIX YHMCENT IS MPAKTHUYECKHX
u3MepeHuil. HeoOXoauMoCTh MPpakTUYECKUX U3MEPEHUH KaK MCTOYHUKA PACHIMPEHUS MOHSTUS
YHcla.

Homu. CpaBaenue noneit. Haxoxaenue nmonu uncia u yncia mo nose. [porenr.

Hpo6u. Harmsinnoe uzoOpaxkeHue apodOeil ¢ MOMOIIbI0 IeOMEeTpUYecKuX (Uryp u Ha
qucia0BOM Jyde. CpaBHEHHE 1poOeii ¢ OJJMHAKOBBIMU 3HAMEHATENISIMU U IpOOe ¢ OMHAKOBBIMU
yucnurensiMu. Jlenenue u npobu. HaxokneHue vacTu yucia, yMcia MO €ro 4acTd M 4acTH,
KOTOPYIO OJTHO YHCJIO COCTABIISET OT Apyroro. HaxoxkaeHue mporeHTa oT Yhclia U YUciia 1o ero
IIPOLIEHTY.

CrnoxeHue M BBIYMTAaHUE ApoOEil ¢ OAMHAKOBBIMU 3HaMeHaTensMH. IlpaBuibHble U
HenpaBwibHbIe Apoou. CMenianHble yncna. Briaenenue 1enoil yactTu U3 HenpaBUIbHOU ApOOH.
[IpencraBieHne CMEMIaHHOTO YMCia B BUJE HENpaBWIbHOHM apoOu. Cro’keHue M BbIUUTAHUE

CMEIIaHHBIX Yucen (C OIMHAKOBBIMU 3HAMEHATEIISIMHU IPOOHON YacTH).



TexcroBble 3agauu (404)

YcnoBue M BOIPOC 3aJayd. YCTAaHOBJICHUE 3aBUCUMOCTH MEXKIYy BEIMYMHAMU,
IpeJCTaBICHHBIMU B 3ajaude. lIpoBeneHue camocTosTenbHOro aHanusa 3agadd. Iloctpoenue
HarJsIIHBIX MOJIEIeH TEKCTOBBIX 3a/ad (CXeMbl, TaOJUIbl, JUarpaMMbl, KPaTKOH 3alucu U Ap.).
[TnanupoBanue xoja peuieHus 3a1a4u. PeleHne TeKCTOBBIX 3a/1a4 apu(pMETHIECKUM CIIOCOOOM
(Mo neHCTBUSAM C MOSICHEHHEM, IO JEHCTBHSIM C BONPOCAMM, C IIOMOIIBIO COCTaBJICHUS
BhIpaKEHUS). ApupMeTHUeCKue NeHCTBUA C BEJIMYMHAMU TpU pemieHun 3anad. CooTHeceHue
HOJIy4EHHOr'0 pe3ysbTaTa ¢ YCIOBHEM 3aJauH, OLIEHKA ero MpaBionoo0us. 3aluch peleHus u
oTBeTa Ha Bompoc 3anayu. [IpoBepka pemieHus 3a1auu.

3amaun ¢ HEKOPPEKTHBIMH (OPMYIMPOBKAMU (JMIIHUMHU M HEMOJHBIMH JIaHHBIMH,
HepeaJbHbIMU ycloBUsAMU). [Ipumepsl 3a1a4, peraeMbpIX pa3HbIMU CIIOCOOaMH.

BeisiBiieHne 3ajad, HMMEIOIIMX BHEUIHE pasiauuHble  (alyiabl, HO OJMHAKOBOE
MaTeMaTHYeCKOe peleHne (MOAEb).

[IpocThie 3amaym, pacKpBHIBAIOIINE CMBICT apu()METHUYECKUX JEHCTBUN (CIOXKEHHE,
BBIUNTAHNE, YMHOXXCHHUE, NEJIEHHE), COACp)Kallhe OTHOIIEHHsS «Oonbmie (MEHbIIE) Ha ...»,
«OomnbIie (MEHBIIE) B ...».

3a/1aun, cojiepKaIIne 3aBUCUMOCTh MEX/y BEIMYMHAME BUa a =D ¢ ¢ MyTh — CKOPOCTh
— BpeMs (3a7auu HA JBWO)KEHHUE), 00BEM BBINIOITHEHHOW pabOThl — MPOU3BOAMTEIBHOCTD TPYIa
— Bpemsl (3a71auu Ha paboTy), CTOUMOCTh — II€Ha TOBapa — KOJHMYECTBO TOBapa (3aJauyu Ha
CTOUMOCTB) U Ap.

Knaccugukanus npocTeix 3a/1a4 H3y4E€HHBIX THUIIOB.

CocraBHbIe 337]a4M Ha BCE YeThIpe apudMeTnyeckux aercTBus. OOmmii cnocod aHaimsa
Y PELICHHs COCTaBHOMU 3a/1auHu.

3azayy Ha HaxXOXKICHHME 3aJyMaHHOIO YHMCJa. 3aJa4d Ha HaXOXKIACHHE YHUCENl M0 MX
CyMME€ U Pa3HOCTH.

3aauu Ha IpUBEICHNE K €MHHUIIE.

3asa4yn Ha ompeiesieHne Hayana, KOHIA U MPOIOJKUTEIbHOCTH COOBITHS.

3amaun Ha HaXO0XJIEHUE JOJIHM 1IeJIOr0 M LEeJIoro Mo ero jpoie. Tpu Tuna 3ajgau Ha Ipoou.
3aauy Ha HaXO0XJAECHHUE IIPOLEHTA OT YNCia U YKCIIa 110 €r0 IPOLEHTY.

3ajay Ha OJIHOBPEMEHHOE [BMKEHHME JIByX OOBEKTOB (HAaBCTpedy Ipyr Apyry, B
MPOTUBOINOJIOKHBIX HAPaBICHUX, BJOTOHKY, C OTCTaBaHUEM).

IIpocTpancTBeHHbIE OTHOLICHHUSI. TeOMeTpHUYeCKHe (pUrypbl U BeJuduHbl (114)

OCHOBHBIE TIPOCTPAHCTBEHHBIE OTHOLIEHMS: BBILIE — HIDKE, IMIMPE — YXKE, TONIE —

TOHBIIIE, CLIEPEIU — C3a/l1, CBEPXY — CHU3Y, ClieBa — cIipaBa, Mexay u Ap. CpaBHeHue Guryp

o ¢opmMe U pazMepy (BU3YyaIbHO).



Pacnio3HaBaHne M Ha3bIBaHME T'€OMETPUUYECKUX (OPM B OKpYXKAIOIEM MHUDPE: KpPYT,
KBaJpaT, TPEYTOJIbHUK, MPSIMOYTOJbHUK, KyO, IIap, Mapajuleienures, MUpaMuaa, LHIUHID,
KoHyc. [IpencTaBienus o MIOCKUX M MPOCTPAHCTBEHHBIX TeoMeTprueckux urypax. Obmactu u
TPaHULBL.

CocraBnenue ¢uryp u3 uyacred M pa3OueHue ¢uryp Ha dacTtd. PaBeHCTBO
reomerpuueckux ¢uryp. Koncrpyuposanue ¢puryp u3 najiouex.

Pacnio3naBanue M M300paXeHHE T'€OMETPUYECKUX (HUTyp: TOYKa, JIMHUS (KpUBasd,
npsMasi, 3aMKHyTas UM HE3aMKHyTas), OTpEe30K, JIyd, JIOMaHas, Yroj, TpeyrojbHUK,
YETBIPEXYTOJIBHUK, ISTUYTOJIBHUK, MHOIOYTOJIBHHMK, NPSMOYIOJbHUK, KBaapaT, OKPYKHOCTb,
KpyT, NPAMOW, OCTPBIA W TYNOW YIUIBI, IPSAMOYIOJIBHBIA TPEYTrOJIbHUK, Pa3BEPHYTHIA Yroi,
CME)XHBIE YIJIbl, BEPTUKAJIBHBIE YIJIbI, HEHTPAJIbHBIA YroJ OKPYXKHOCTU U YIoJj, BIIMCAHHBIA B
OKpykHOCTb. IlocTpoeHne pa3BEPTKUM M MoJenu Ky0a M HPSMOYTOJIBHOTO MapaulesenuIesa.
Hcnonb3oBaHue s MOCTPOCHUHM UEpTEXKHBIX HHCTPYMEHTOB (JMHEHKH, YepTEKHOrO
YroJIbHUKA, LIUPKYJIS, TPAHCIOPTUPA).

DONeMEeHTbl T'€OMETPUYECKUX (Uryp: KOHIBI OTpe3Ka; BEPUIMHBI U  CTOPOHBI
MHOI'OYTOJIbHUKA; IIEHTpP, PaJUyC, TUaMETp, XOpJAa OKPYKHOCTH (KpyTa); BEepUIMHBI, péOpa u
rpaHy Ky0a U IpsIMOYTOJIBHOTO Mapasuiesienunesa.

[IpeoOpazoBanue ¢uryp Ha miockoctd. CummeTpus (GUTYP OTHOCUTEIIBHO IPSMOM.
®urypsl, UMerolme ock cuMMeTpu. [locTpoeHrne cuMMETpUYHBIX QUTYp Ha KieT4yaToi Oymare.

[TnaH, pacnionoxeHue 0ObEKTOB Ha IIAHE.

I'eomeTprueckne BenuMuMHBI M UX u3MepeHue. JlnuHa otpeska. HemocpencrBennoe
CpaBHEHHME OTpPE3KOB MO AnuHe. M3Mepenue inHBI oTpe3ka. ENUMHUIBI IMHBL (MUILTUMETD,
CaHTHUMETp, JACLMMETpP, METp, KHWIOMETp) U COOTHOIIEHHS Mexay HumH. Ilepumerp.
Brruncnenue nepumerpa MHOTOYTOJIbHHKA.

[Tnomans reomerpudeckoil purypsl. HemocpencTBeHHOE cpaBHEHNE GUTYpP MO TUIOMIAIH.
N3mepenue mnomaan. Equnuis! miomann (KBagpaTHbI MUJUIMMETpP, KBAaJpaTHBIM CaHTUMETD,
KBaJIpaTHbIN JELIMMETp, KBAaJPaTHBIM METp, ap, TeKTap) U COOTHOLIEHUs MexKAy HuMu. [lnomans
OPSAMOYTOJIbHUKA W TPSAMOYTOJBHOTO TpeyroibHuka. [IpuOmmkéHHoe H3MepeHHe IUIOIAan
reomeTpuueckoi purypsl. OneHka miomiaau. M3MepeHue mionaan ¢ moMoIIbio MaleTKH.

O6béM reomerpuueckoid @urypel. EnuHunel o0béma (KyOMYecKHH MUIUIUMETD,
KyOUUYecKUl CaHTUMETp, KyOM4ecKHil neuuMeTp, KyOM4ecKHil MeTp) M COOTHOILIEHUS MEXIy
HUMH. O0BEM KyOa 1 PSMOYTOJILHOTO Mapasliesenunesa.

HenocpencrsenHoe cpaBHeHue yrioB. M3mepenue yrioB. Enqununa usmepeHus yrios:
yIJI0BOM rpagyc. Tpancnoprup.

[IpeoOpazoBanme, cpaBHEHHE U apuUPMETHUYECKHUE NECUCTBUS C TEOMETPUUYECKHUMH

BCJIIMYUHAMMU.



HccnenoBanue CBOWCTB TreoMeTpUUECKUX (UTYp HAa OCHOBE aHajin3a pe3yjbTaToB
U3MEpPEHUI TeoMeTpudecKuX BeauduH. CBOMCTBO CTOPOH INpsAMOYrojbHUKa. CBONCTBO YIJIOB
TPEYroJbHUKAa U YETBIPEXYTroibHUKA. CBONCTBO CMEXHBIX YIVIOB. CBOWCTBO BEPTHKAIbHBIX
YTJIOB U Jp.

BeanunHbI 4 3aBUCUMOCTH MesK1Y HUMH (144)

CpaBHenue u ynopsigodeHue BennuuH. OOmuid mpuHIun u3MepeHus BennynH. Exnnuna
u3MepeHusi (Mepka). 3aBHUCUMOCTb pe3yJibTaTa HU3MEpeHus: OT BbliOopa mepku. CliokeHue u
BbIUMTAHUE BEJIMYMH. YMHOXKEHUE U JIeJIeHHE BETUYMHBbI Ha uyucio. HeobxomauMmocTsh BbIOOpa
€IMHOI MEPKU IPU CPABHEHHH, CJI0KEHUH U BBIYMTAHUU BeMYUH. CBONCTBA BEJIMYUH.

HenocpencrBenHoe cpaBHEHHE IpeaMeToB 10 Macce. M3mepenue macchl. Enunuiisi
Macchl (TpaMM, KWJIOTpaMM, LIEHTHEP, TOHHA) U COOTHOLIEHMSI MEXKIAY HUMHU.

HenocpencrBeHHoe cpaBHEHHE NMPEAMETOB IO BMECTUMOCTH. VI3MepeHrne BMECTUMOCTH.
Enunuila BMECTUMOCTH: JTUTP, €€ CBA3H C KyOMUYECKUM JICIUMETPOM.

WN3mepenue Bpemenu. EauHunbl BpeMeHU (CeKyHAa, MUHYTa, 4ac, CYTKH, IoJ) U
COOTHOLIEHUSI Mexay HuMmHu. OrmnpeneneHue BpeMeHHM o yacam. Ha3zBanust MmecsueB U JHEH
Henenu. Kanennaps.

[Ipeobpa3oBaHue OTHOPOAHBIX BEIUYUH U apUPMETUYECKUE NCUCTBUS C HUMHU.

Jlons BenuuuHbI (II0JI0BUHA, TPETh, YETBEPTH, JIecATas, COTas, ThICIYHAst U 1p.). [IpoueHt
KaK coTas J0Jds BEJIWYUHBL, 3HAK MpoleHTa. YacThb BENIMYUHBIL, BbIpaXKEHHas JpOOBIO.
[IpaBunbHBIE U HENPABWIbHBIE YACTH BEJIMYHH.

ITouck 3akoHOoMepHOcTed. HalOmoneHue 3aBUCUMOCTEH  MEXIy  BEIMYMHAMH,
(UKCUpOBaHKE PE3YyIbTATOB HAOIOACHHUI B peUH, C MOMOIIBIO Ta0IUIl, (OpMYII, TPaPUKOB.

3aBUCHUMOCTH MEX]y KOMIIOHEHTaMH U Pe3yIbTaTaMH apu(PMETHUECKUX AEHCTBUM.

IlepemenHas BenuunMHa. BrelpakeHne ¢ TNepeMEHHOW. 3HA4YEHHME BBIPAXKECHUS C
IIEPEMEHHOM.

®opmyna. @opMyIibl IJIOMAAN U TIEPUMETPA MPSIMOYTONbHUKA:S = a * b, P= (a +b) « 2.
DopmyITbl TUIOMIAIN U IepUMeTpa KBaaparta:S = a*a, P = 4«q.

dopmyra monIany NpSIMOYroJIbHOTO TPEYroidbHUKAS = (a * b) @ 2.

dopmyna 00béMa MPAMOYTOJILHOTO Mapasuienenunena V' = a « b ¢ ¢. ®opmyna oobpéma
KyoaV =a*a-a.

®dopmyna myta S =vet u e€ ananoru: gopmyna croumoctu C =aex, Gpopmyna padoTel 4
=we t u 1p., ux 0000IIEHHAS 3aMKCh C TOMOIIBIO (GOPMYIIBIa = Dec.

[xaner. YwucnoBoir myd. KoopaunatHelii syd. PaccrosHMe Mexay TOYKaMu
KOOpJMHATHOTO Jy4a. PaBHOMEpHOE NBHKEHHE TOYEK MO KOOPAMHATHOMY Jy4dy Kak MOJEIb

PaBHOMEPHOTO JIBUKEHUS pealbHbIX O0BEKTOB.



CKOpoCcTh COMIKEHHSI W CKOPOCTh YHAlCHHWs JBYX OOBEKTOB IPH PAaBHOMEPHOM
OJTHOBPEMEHHOM JIBUXCHUU. DOPMYJIIbI CKOPOCTH COJIMKCHUS U CKOPOCTH yIAJICHUS: Veon = Vi +
V2 uV = V| — V2. @opmyiibl paccTossHUSAd MEXTy ABYMSI PABHOMEPHO JBHIKYIIIMMUCS O0BEKTaMH
B MOMEHT BpeMeHHt JuIs JBMKeHus HaBcTpeuy Apyr apyry (d = sg — (i + v2) « t), B
IPOTHBOIOIOXKHBIX HampasieHusx (d = So + (vi + Vo) et), Bmorouky (d =So — (Vi— V2) ot),
c orcraBanuem (d = So + (Vi — Vv2) * t). ®opmMyiia OJJHOBPEMEHHOTO JABMIKECHHUSI S = Veon ® T .

Koopaunataslii yromn. I'paduk qBrxeHus.

HaOnroneHne 3aBUCUMOCTEH MEXIy BEIMYMHAMH M HMX 3allUCh HAa MaTeMaTHYeCKOM
S3bIKE€ C TMOMOIIBI0 (opmyn, Tabmun, rpadukoB (nBkeHus). ONBIT TMepexoja OT OIHOTO
croco0a (puKcayu 3aBUCUMOCTEH K IPYTOMY.

Auredopanyeckue npejacrasiaeHus (10 uv)

YucrnoBbie 1 OyKBEHHBIC BhIpAXKCHUS. BhIUKCICHHE 3HAYCHUN TPOCTEUIIINX OYKBEHHBIX
BBIPKEHUI MPH 33JJaHHBIX 3HAYCHUSIX OYKB.

PaBeHCTBO M HEPABEHCTBO.

O606ménnas 3anuch cBoictB 0 m 1 ¢ momomplo OykBeHHBIX (opmyr: a > 0;
a*l=1*a=a; a*0=0*a=0;,a:1=a;0:a=0wunap.

OO0o0OmEHHasT 3amKuCh CBOMCTB apu(PMETHYECKUX JCUCTBUIM C IMOMOIIBIO OYKBEHHBIX
dopmyn: a + b =b + a — nepemecTUTEILHOE CBOMCTBO ClIOKeHUs, (@ + b)+c=a+ (b +c¢c) —
COYeTaTEeIbHOE CBOMCTBO CIOXEHUS, a *h = =h * ¢ — nepemecTuTeIbHOE CBOMCTBO YMHOKCHUS,
(@*b)sc=a-bec)— coueratenpbHOEe CBONCTBO yMHOXEHUs, (a +b) sc=a*c+bec—
pacnpeieNuTeIbHOE CBOMCTBO YMHOKEHHUS (TIPAaBUI0 YMHOKEHHUSI CYMMBI Ha YUCIo), (a + b) —
c={a—c)+b=a+ (b—c)— npaBuio BerunTanus uncia u3 cymms, a — (0 +¢c) =a—b —
¢ — TIPaBUJIO BBIYMTAHHUS CYMMBI U3 4ucia, (@ + b) - ¢ =a : ¢ + b : ¢ — npaBuio aencuus
CYMMBI Ha YHCJIO U JIp.

dopmyia aenenust ¢ octatkom a =b ¢ ¢ +r, r <b.

VYpaBuenue. Kopens ypaBHeHus1. MHOKECTBO KOpHeil. YpaBHenus Buma a +x = b, a — x
=b,x—a=b,a* x=Db,a:x=Db, x:a=Db(npocreie). CocraBHbIC ypaBHCHHUS, CBOIAIINECS K
I[ETIOYKE MPOCTHIX.

Perienne HepaBeHCTBA Ha MHOMKECTBE IENBIX HEOTPUILIATEIBHBIX YHCEd. MHOXKECTBO
pemieHnil HepaBeHCTBAa. (CTporoe M HECTpPOroe HEpPaBeHCTBA. 3Haku >, <, <, >. JIBoilHOe
HEPaBEHCTBO.

MarteMaTu4ecKkHii I3bIK H 3JIeMEHTHI JIOTUKH (144)

3HAKOMCTBO C CHMBOJIAMU MAaTeMaTHUYECKOTO sI3bIKa, MX UCIIOJIb30BAHHUE IS TIOCTPOCHUS
MaTeMaTHYECKUX BBICKa3pIBaHUi. OmnpeesieHre HCTHHHOCTH M JIOKHOCTH BbICKa3bIBAHHIA.

[TocTpoeHne MpoOCTEUIINX BBICKA3bIBAHUN C MOMOIIBIO JIOTHYECKUX CBSI30K M CJIOB «...

W/WJH ...», «E€CJH ..., TO ...», KBEPHO/HEBEPHO, UTO ...», KKAXKIABIN», «BCE», KHAUAETCSI», KHE.



[TocTpoeHrne HOBBIX CHOCOOOB MEWCTBHH M CHOCOOOB pEIICHUS TEKCTOBBIX 3aj1ad.
3HAaKOMCTBO CO CIIOCO0aMHM PeLIeHUs 3a/1a4 JIOTHYECKOTO XapaKTepa.

MHoxecTBO. DJIEMEHT MHOYKECTBA. 3HAKU € U €. 3aaHNe MHOXKECTBA NIEPEUUCIICHUEM
€ro 3JIEMEHTOB U CBONCTBOM.

[TycToe MHOXeCTBO U ero obo3HaueHue:). PapHbie MHOKecTBa. J{narpamma Diinepa —
Benna.

[TonmuoxectBo. 3Haku ¢ u c. Ilepeceuenne MHoxkecTB. 3Hak (). CBoiicTBa IepeceueHus
MHOkecTB. O0peannenne MHOkecTB. 3Hak U. CBoiicTBa 00bEIMHEHUS MHOKECTB.
Pabora ¢ undopmaumeis u ananus 1aHHbIx (12 v)

OcHOBHBIE CBOWCTBa MpPEIMETOB: IBEeT, ¢Gopma, pa3Mmep, MaTepual, Ha3HA4YCHHUE,
pacnojio)keHue, KoaudectBo. CpaBHEHHE INIPEIMETOB U COBOKYHNHOCTEH HPEIMETOB IIO
CBOMCTBaM.

Omnepanusa. OObexT omepanuu. Pesynbrar omepauuu. Omnepauuud HaJ MpeaMETaMH,
¢urypamu, uyucnamu. [Ipsimpie u oOparHbie onepanuu. OTbICKaHWE HEM3BECTHBIX: OOBEKTa
oIepaiuy, BBIIOJHAEMON omnepalnuy, pedyiapraTa onepauuu. [Iporpamma neiictBuil. AIroputm.
JluneiiHble, pa3BETBIEHHBIE U IUKIMYECKHUE aaropuTMbl. COoCTaBleHUE, 3aIIUCh U BBIMOJHEHHE
ITOPUTMOB pa3IuyHbIX BuAOB. CocTaBieHue miaHa (anropurMa) noucka uHbopmaruu. Coop
UHPOpPMALIUU, CBA3AHHOM C MEPEcYETOM IPEeIMETOB, M3MEPEHHEM BEIWYHH, (HUKCHPOBAHHE,
aHaJIN3 MOJTYYeHHON MH(POpMAIUH, IPEACTaBIEHUE B pa3HbIX (popmax.

CocraBieHue nocne10BaTeIbHOCTH (LIETTOYKH) MPEIMETOB, Yncell, (GUryp mo 3ajgaHHOMY
MpaBUITY.

UreHue u 3anoJHEeHUE TaONIuIbl. AHAIU3 U UHTEPIpETalus JaHHBIX TaOJIUIbI.

Krnaccugukanus 3neMeHTOB MHOXKECTBA 110 CBOMCTBY. YTIOpPsI0UeHNE HH(OPMALINH.

PaboTa ¢ TekcTOM: mpoBepKa MOHMMAaHUS; BbIJCIIEHUE TJIaBHOM MBICIH, CYIIECTBEHHBIX
3aMeYaHui ¥ WIUTFOCTPUPYIOLINX UX IPUMEPOB; KOHCIIEKTUPOBAHUE.

VYnopsnoueHnHsli nepedop BapuantoB. Cetu nunuil. [lytu. /lepeBo Bo3MOKHOCTEM.

KpyroBeie, cronbuarble M JMHEWHbIE AMArPaMMbl: YTEHHE, MHTEPIpPETAlus JaHHbIX,
IIOCTPOEHHUE.

O06o0m1ieHne 1 cucTeMaTu3aIys 3HaHUuH.

[Toprdonuo yuenuxa.



4. TemaTuueckoe IJIAHUPOBAHHE ¢ YKA3aHUEM KOJIUYECTBA YaCoB,

OTBOJAUMBIX HA OCBOEHHE KAKA0il TeMbl
No Temaypoka Harta BuasikoHTposis
mian | dakr
Paznen 1. [loBTOpeHne n3y4eHHOro BO 2-0M Kjacce -2 yaca
1. | YcTHas u nucbMeHHast HyMepanus B mpeeax CeHTs06pDb
TeIcsiun. [loBTOpEHne 4
2. | Iloeropenue. Onepaiuu ¢ IMCHOBAHHBIMU 5
YHUCIaMU
Pasnes 2. MHokecTBO U ero 3j1eMeHThI- 19 yacos
3. | MHOXECTBO H €ro 3J1eMeHTHI 6
4. | CriocoObl 3a1aHUsI MHOYKECTB 7
5. | PaBuble MHOXecTBa. [IycToe MHOKECTBO 11
6. | Huarpammer Ditnepa-Benna 12
7. | Huarpamwmsl Ditnepa Benna. 3akpenieHue. 13 CamocrosiTens
Has pabora
8. | IllogmHOecTBa. 3HAKK MHOXECTBA 14
9. | BxoxHas koHTpoNBHAS paboTa 18 KonTponbHas
pabota
10. | Pemenue 3amau 9
11. | Knaccudukanus. Pazdouenne muoxxects Ha yactu | 20
10 CBOMCTBaM
12. | llepecevyeHrne MHOXKECTB 21
13. | CpoiicTBa nepeceueHrsi MHOKECTB 25
14. | Peurenue 3agay 26
15. | O0benuHEHE MHOYKECTB. 27 CaMocTosTEND
Has pabora
16. | YMHOXeHHE ABY3HAYHOTO YKCIIa Ha OTHO3Ha4HOe | 28
B CTOJIOMK
17. | CoiicTBa 00BEAMHECHNS MHOXKECTB OKTs0pb
2
18. | Pa3Onenre MHOXKECTB Ha YaCTH 110 CBOMCTBaAM 3
19. | CnoxeHue 1 BEIYUTAaHHE MHOXKECTB 4
20. | Kax moau HayYHiIuch CUUTATh 5
21. | KontponwHas padorta Ne 1 mo teme «MHoxecTBay | 9 KonTponbeHas
pabota
Paznen 3. Onepanuu Hax yncaamu - 22 yaca
22. | Cucrema CUUCIIEHUS 10
23. | MHOro3HaYHBIC YHCIIA 11
24. | MHoro3HauHble YKcia. 3aKpericHHe. 12
25. | KonTponbHbIil yeTHBIN cueT. MHOTO3HAYHbIC 16
qrcia
26. | Hymepauusi MHOrO3HaYHBIX YHCEI 17
27. | TlpencraBneHre HATYpPaAITLHOTO YUCIIA B BUJIC 18
CYMMBI Pa3psiIHBIX CIaraeMbIX
28. | CnoxxeHue v BEIYNTAaHHE MHOTO3HAYHBIX YHCEIl 19
29. | Hymepauusi MHOrO3HaYHBIX YHCEI 23
30. | KontponbHas pabota Ne 2 24 KonTponbenas
pabota
31. | IlpeoOpazoBaHre MIMEHOBAHHBIX YUCEI 25
32. | CpaBHEeHHE MHOTO3HAYHBIX YHCEIl 26
33. | CnoxxeHue n BIYMTaHHE MHOTO3HAYHBIX uncen ¢ | Hos0pb




HePEX0I0M Yepe3 paspsi

34. | Ypok-urpa «llyremecrsue B LlapcTBo 7 CamocrosTens
MaTEeMaTHKID) Has pabora
35. | Ymuoxenue ua 10, 100, 1000 8
36. | JleneHue KPYyIIIbIX YUCE 9
37. | ExuHuLb! JIUHEL 13
38. | CrioskeHre ¥ BBIYMTaHUE MMCHOBAHHBIX YHCEI 14
(Ypok-myTeniecTBue)
39. | Equnumnbl maccel. I'paMMbl 15
40. | Enqununel maccel. ToOHHA, IIGHTHED 16
41. | UKC-nenuiust kK MateMaTH4eCKOMY TOJIIOCY 20
42. | KourpossHas padora Ne 3 21 KouTpoinbHas
pabota
43. | AHann3 KOHTPOJIBHOH paboTHI 22
Pa3nen 4. YMHoOKeHMe U leJIeHe MHOTO3HAYHOI0 YHCaa - 22 yaca
44. | YMHOXEHHE Ha OTHO3HAYHOE YHUCIIO 23
45. | YMHOXE€HHE MHOTO3HaYHOTO YHCTIa Ha 27
OJTHO3HAYHOE
46. | AnropuT™M YMHOXKEHUSI MHOTO3HAYHOTO YKcia Ha | 28
KPYTJIO€ YHCIIO
47. | Pemenue cOCTaBHBIX 3a7]a4 HA HAXOXKICHNE 29
BEJIMYMH 110 UX CYMME M Pa3HOCTH
48. | JleneHue Ha OJHO3HAYHOE YUCIIO 30
49. | Jlenenre MHOTO3HAYHOTO YHCTIa HAa OfHO3HauHOe | JlexaOpp
4
50. | [leneHrue MHOTO3HAYHOI'O YMCIIa HA OJJHO3HAYHOE. | 5
3akpeIuieHue.
51. | JleneHune Kpyrioro 4ucia Ha OJTHO3HAYHOE 6
52. | JleneHue MHOTO3HAYHOTO YHCIIA HA OHO3HAYHOE. | 7 CamocTosTelnb
3akperieHue. Has pabora
53. | Jlenenue yncen, OKAHYMBAIOHMIUXCS HYJISIMA 11
54. | JleneHre MHOTO3HAYHBIX YHCEIT 12
55. | JleneHne MHOT'O3HAYHBIX YHCel. 3aKpelyIeHHUE. 13
56. | lenenue c ocratkoM. CpenHee 3HAUSHIE YHCET 14
57. | IlpoBepka aeneHus: yMHOKEHHEM 18
58. | IIpeoOpazoBanue Guryp 19
59. | Cummerpus 20
60. | CummMeTpuuHble QUTYpHI 21
61. | CamocrosiTenbHas padboTa 25
62. | CumMeTpuyHbIe GUTYPHI. 3aKperieHHe. 26
63. | [loBTOpEeHME U 3aKPEILICHHE N3YYCHHOTO 27
64. | Kontponbnas padota Ne 4 28 KonTponbenas
pabora
65. | Pabora Haj ommbkaMu SuBapb
9
Pasnes 5. Mepsl BpeMenn. BeipaxkeHue ¢ mepeMeHHoil. YpaBHeHue - 18 yacos
66. | Mepsl Bpemenu. Kanengapn 10
67. | Jluu negenn 11
68. | TaOmuia Mep BpeMeHH 15
69. | Yachr 16
70. | CpaBHeHHe, CIIOKEHHUE U BHIYUTAHUE €IUHUI] 17
BpEMEHH
71. | O60061eHue 3HaHN 110 TeMe «EMMHULBI 18 CamocTosTeNh
BpEMEHU» Has pabora
72. | llepemennas 22




73. | BelpaxkeHus1 C IepeMeHHOM 23
74. | BelpaxkeHus1 C IEPEMEHHOM. 3aKperuIeHue. 24
75. | BeickaspiBaHUs 25
76. | PaBeHcTBa M HEPABEHCTBA 29
77. | PaBeHCTBa M HEPABEHCTBA. 3aKPCILICHHUE. 30
78. | YpaBHeHUs 31
79. | YpaBHeHus. 3aKkpericHUE. ®eBpaiib
1
80. | Pemenrie COCTaBHBIX YpaBHEHHN 5
81. | PemieHre COCTaBHBIX YpaBHEHUH. 3aKpericHHe. 6
82. | KonTponbHas pabota Ne 5 7 Kountponbshas
pabora
83. | AHanu3 KOHTPOJIBHON pabOThI 8
Paznen 6. ®opmyJsl - 41 yac
84. | ®opmynbl IeprUMeTpa U TUIOMAAN 12
MPSIMOYTOJIbHUKA
85. | ®opmyna oObeMa IPSIMOYTOIHLHOTO 13
napajienenumnena
86. | ®opmyna 00bEMa IPSIMOYTOJIBLHOTO 14
napajieNenumena. 3aKpericHue.
87. | ®opMyna neineHus ¢ OCTaTKOM 15
88. | Pemenwne 3amayq 19
89. | CkopocTh, BpeMs, pacCTOSIHUE 20
90. | ®opmyna myTu 21
91. | ®opmyna myTH. 3aKperieHHE. 22 CamocrosiTenb
Has pabora
92. | Pemenune 3aa4 Ha ABIKEHUE 26
93. | Pemenue 3amau Ha aBwkenune. Haxoxnenue mytu. | 27
94. | Pemienue 3amay Ha aBrkeHue. Haxoxaenue 28
CKOPOCTH.
95. | Pemenwne 3a1a4 Ha qBMkeHHe. HaxoxieHne 29
BpPEMEHHU.
96. | Pemenue 3aja4 Ha IBIKEHHE. 3aKpeIUICHNUE. Maprt
4
97. | KonrponbHas pabora Ne 6 5 Konrponbhas
pabota
98. | AHanu3 KOHTPOJIHHON pabOTHI 6
99. | YMHOXeHHUe Ha ABY3HAYHOE YHCIIO 7
100 ®opmyrna cromMOCTH 11
101 YMHOXEeHHE MHOT'O3HAYHOI'O YHCJIa Ha 12
JIBy3HAYHOE
102) YMHOXE€HHE MHOTO3HAYHOTO YHCIIa Ha KPYTJIOe 13
YHCIIO
103| YMHOXKEHHE MHOTO3HAYHOI'O YHCJIa Ha 14
JIBY3HAYHOE. 3aKpeIieHue
104| YMHOXEHHE MHOTO3HAYHOT'O YHCIIa Ha 18
JIBy3HAYHOE W Ha KPYTJI0e YUCI0. 3aKperuieHue
105/ IToBTOpeHVEe NPOHIECHHOTO 9
106 CamocrosiTenbHas padoTta 20 CamocTosTelb
Has pabora
107] YMHOXKEHHE HA TPEX3HAUYHOE YUCIIO 21
108 YMHOXKEeHHE MHOTO3HAYHOI'O YKCJIa Ha Amnpens
TPEX3HAYHOE 1
109 Penrenue 3a1a4 (KOHKYpC Ha CaMyl0 HHTEPECHYIO | 2
3a/1a49y)
110| YMHOXEHHE HA TPEX3HAYHOE YHCII0, Y KOTOPOro B | 3




paspsiie JECITKOB CTOUT HYJIb

111) YMHOXEHHE Ha TPEX3HAUYHOE YUCIIO, B KOTOPOM 4

OTCYTCTBYET Pa3psiJi IECATKOB
112| ®dopmyna paboTel 8
113] dopmyna padoTel. Haxoxaenue 9

IPOU3BOIUTEIHFHOCTH.
114) ®opmyna paboTel. Haxoxxaenue BpeMeH! 10

paboTHL.
115/ Pemenue 3agau 11
116/ Pemenue 3aga4. 3akperuieHue. 15
117) Kontponbnas padota Ne 7 16 KonTponphas

pabota

118] dopmyna npousBecHUS 17
119) ®opmyna npousBeaeHHs. 3aKperUIeHHUE. 18
120, Peurenue 3amgau 22
121, Pemenue 3ama4. 3aKperieHne. 23
122] YMHOXEHUE MHOTO3HAYHBIX YUCET 24
123] YMHOXEHHE MHOTO3HAYHOT'O YHCIIa Ha 25

MHOT'03HAYHOE
124| YMHOXEHHE HA MHOTO3HAYHOE YHCIIO Mait

2
Pazpnen 7. lloBTOpenue -12 yacos
125/ "T'eomeTpuueckuii Typaup" 6
126, TloBTOpeHne H3YIEHHOTO. 7
127 3agaun Ha TOBTOpEHIE 8
128| KontpomsHas paboTa 13 KonTponbnas
pabota

129, Pabora Hajg ommoOKamMu 14
130/ IloBTopeHune n3yueHHoro. Pemenue 3ama4 15
131) TloBTopeHue. YMHOKEHHUE U ACTICHUE 16
132] TloBTropeHue n3yueHHoro. PeneHne ypaBHEHUH 20
133/ IoBTOpeHue U3yueHHOro. Pemenue 3amxa4y 21
134, Penienvie mpuMepoB Ha YMHOXKEHHE 22

MHOTO3HAYHBIX YHCEI
135/ IoBropenue uzyyenHoro. imeHoBanuble uncna. | 23
136, IToBTOpeHue u3yueHHoro. Pemenue 3amxa4y 24




