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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma 1o MaTeMaTuke yriryoJIeHHOTO YPOBHSI 17151 00y4aroIuXCsl
5-6 xmaccoB paspaborana Ha ocHoBe DPI'OC OO0, DPII yuebHOrOo Kypca
«MaremaThka 5 - 6 KJIacc 6a30BOrO YPOBHS
(https://edsoo.ru/wpcontent/uploads/2023/08/13_%D0%A4%D0%A0%D0%IF_% D0%9C%D0%B0%
D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_5- 9-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0
%D0%B7%D0%B0.pdf) .

B mporpamme mo MareMaTHKE YydYTEHBI HJIEH W TojockeHus KoHrenum

pa3BUTHSI MaTEMaTUUECKOTO 00pa3zoBanus B Poccuiickoit deaeparuu.

[IpeameToM MaTeMaTUKH SIBIAIOTCS (PYHIaMEHTaIbHBIE CTPYKTYPHI HAIETO
MUpa — TIPOCTPAaHCTBEHHbIE (OPMBI W KOJIMYECTBCHHBIC OTHOMICHUS (OT
MIPOCTEUIITNX, YCBAMBAEMBIX B HEITOCPEICTBEHHOM OIIBITE, JI0 IOCTATOYHO CIOKHBIX,
HEOOXOAMMBIX JIJISl PA3BUTHS HAYYHBIX U MIPUKIAAHBIX UICH).

MateMatnyecknue 3HaHUS 00SCIEYNBAIOT MIOHUMAHNE TPUHITUIIOB YCTPOMCTBA
W WCIIONB30BAaHUS COBPEMCHHOW TEXHWKH, BOCIPHUATHE W HHTEPIPETAIHIO
COLIMAJIbHOM, YKOHOMHYECKOM, MOJIUTHYECKOW MHQPOpMAIMU, JAIOT BO3MOXKHOCTh
BBITIOJIHATH PACUETHI U COCTABJISATH aAJITOPUTMBI, HAXOAUTh U IPUMEHATHh (OPMYJIbI,
BJIAJICTh MPAKTUYECKUMH MPUEMAMU T€OMETPUUECKUX U3MEPEHUN M MOCTPOCHUH,
YUTaTh UHPOPMAIIMIO, TTPEACTABICHHYIO B BUJE TAONUIl, IUarpaMM U Tpadukos,
KUTh B YCJIOBHSIX HEOIPEACIEHHOCTH M TIOHMMAaTh BEPOSTHOCTHBIM XapakTep
CITy4alHbBIX COOBITUM.

N3yyenue maTeMaTuku GOpMUPYET y O0yJaIOIIMXCS MAaTEeMAaTHUYECKUI CTHIIb
MBIIIJICHUS, TPOSIBJISIONIMNACA B  ONPEACIEHHBIX  YMCTBCHHBIX  HaBBIKAX.
OOyuaroiyecs 0CBauBalOT TaKue MPUEMBI M METO/Ibl MBIITUICHHS, KAK UHIYKIIAS U
JIeTyKIHs, 0000IIeHNEe M KOHKpETHU3allds, aHallu3 M CHHTEe3, KiIacCu(HKaIMs |
cuctemaTtuzanus, abcrtparupoBanue © aHanorus. OOBEKTHI MaTEMaTUYECKUX
YMO3aKJIIOUCHU, TpaBWia WX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE yMEHHS (OPMYIHPOBATH,
00OCHOBBIBaTh M JIOKA3bIBaTh CYXKJCHHS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE
MBIIIIJICHUE.

N3ydyeHnne wmaTemMaTuku oOecrneuyuBaeT (QOPMHUPOBAHUE AJITOPUTMUYECKOM
KOMIIOHEHTBl MBIIIJICHUS W BOCIIMTAHWE YMEHUW JEHUCTBOBATh IO 3aJaHHBIM
aJIrOpUTMaM, COBEPLICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATH HOBBIE. B mpouecce
pelieHusi 3aady — OCHOBOM y4eOHOW JEeSATeNIbHOCTH Ha YPOKAaX MaTEeMaTHKU —
Pa3BUBAIOTCA TBOPUYECKAS U IIPUKIIAIHAS CTOPOHBI MBIIUICHHUS.

OOyueHne mareMaTuke AaéT BO3MOXKHOCTH pa3BUBATh Yy OOYYaroIIMXCs
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TOUHYIO0, PAallMUOHAIIbHYI0 U MH(OPMATUBHYIO peub, YMEHHE OTOMpaTh Hauboiee
MOJIXOJISIINE S3bIKOBBIE, CHMBOJIUYECKHE, TpaduuecKre CPeICTBA sl BHIPAKEHUS
CYXJICHHUI 1 HATJSAHOTO UX MPEACTABICHHUS.

[Tpu u3yuyeHun MaTEMATUKH OCYILIECTBISETCS 00IIee 3HAKOMCTBO C METO/IaMU
NO3HAHUS JEHUCTBUTENIBHOCTH, NPEACTABICHUAMH O IMpeIMeTe M METOAax
MaTEeMaTHKH, UX OTIMYUU OT METOJOB JAPYTUX ECTECTBEHHBIX M T'yMaHUTApHBIX
HayK, 00 OCOOEHHOCTSAX NPUMEHEHHUS MAaTeMaTUKH [JIsl PEIICHHUS HAyYHbIX U
MPUKIIATHBIX 3a7a4.

IIpuopuTeTHHIMU LEJAMH 00yUeHUS MaTeMaTHKe B 5-6 Ki1accax
SIBJISIIOTCH:

* (opMupOBaHHE IIEHTPAIbHBIX MATEMATHUYECKUX TMOHSATUH (YHCIIO, BEIMYMHA,
reoOMEeTpUYECKast ¢urypa, IIepEMEHHaA, BEPOSATHOCTb, byHKIHA),
o0ecrevnBarOIMX TPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTEMaTHUYECKOTO
00pa3oBaHUs 00YUaIOIINUXCS;

* TMOJABEJICHUE OOYyYalolMUXCS Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOWIETO MHUPA, TIOHUMAHUE MAaTEMATUKN Kak
JacTh OOIIell KyJIbTypbl 4YEJOBEYECTBA; PA3BUTHE HWHTEIUICKTYaJbHBIX |
TBOPYECKHX CIHOCOOHOCTEH OOy4YarolmuXcs, IMO3HABATEIPHONM aKTHBHOCTH,
MCCJIEOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBILIUJICHUS, HHTEpECca K U3YUYCHUIO
MaTEMAaTUKH;

* ¢dopmupoBanue (GYHKIMOHATHLHOM MaTeMaTUYeCKOW TPaMOTHOCTU: YMEHHS
pacrio3HaBaTh  MPOSIBIICHUS ~ MAaTEMATUYECKUX  TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pealibHbIX KU3HEHHBIX CUTYALUSIX U MPU U3YYECHUU APYTUX
Y4EOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIupoBaTh MX Ha S3bIKE MAaTEeMaTUKH W CO3/1aBaTh MaTeMaTHYECKHUE
MOJIEIIM, TMPUMEHSATh OCBOCHHBIM MAaTEMATHUYECKUM ammapar Jyisl PpelIeHHs
NPaKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4, HWHTEPIPETUPOBATbH W  OIICHUBATh
MOJIYYEHHBIE PE3YIIbTATHI.

Hean yriy6eHHOr0 H3y4eHusi MATEMATHKH B 5 — 6 KJ1accax

B ocHoBe nenenonaranus yriyOJIGHHOTO Kypca MaTeMaTHKH 5 — 6 KjaccoB
3aJI0’KeHa HJesl paCHIMPEHUs U YIITyOJIeHUsT MUHIMYMa COJIepKaHUsI 00pa3oBaHus
5-6 kmaccoB, 3aganHoro Bo ®I'OC OO0 u @®PII OOO 6a3oBoro ypoBHS IO

MaTeEMAaTHKE I 5-6 K1accoB.

Ilenu uszyuenusn yuedonozo Kypca mamemamuku 5 — 6 K1accoe Ha yenyoa1éHnom
ypoene:



a dbopMHpOBaHUE CHUCTEMBbI MaTEMAaTHYECKUX 3HAHUH, oOOecmednBaronieit
HENPEPBIBHOCTh MAaTEMAaTUYECKOW MMOATOTOBKH MEXAYy HAdalbHOW IIKOJOW U
oOy4eHHEeM MaTeMaTHKe B JI000M mpeanpoduie u npoduiie Ha CTapIIe CTyICHH
TITKOJTBI;

d POJI0JKEHHE (POPMUPOBAHUSL OCHOBHBIX MaTEeMaTHUYECKUX MOHITHH (Y4ucio,
BEeNIMYMHA, TreoMeTpuyeckas (Qurypa), oOecrneyuBaloIUX MPEEeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus O0yUaIOIINXCS;

0 pPa3BUTHE HMHTEIJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydaroniuxcs,
IMO3HABATEIBbHOW aKTUBHOCTH, UCCIEA0BATEIILCKUX YMEHUM, HHTEPECA K U3YUCHUIO
MaTE€MaTHUKH;

a dbopmupoBaHUe y OOyYalOIIMXCS CHOCOOHOCTEM K CaMOW3MEHEHHIO U
CaMOPa3BUTHIO;

a npoaokeHue  (GopMUpOBaHUS Yy  OOydYarOUIUMXCA  CIOCOOHOCTEM K
OpraHu3allid  [O3HABATEJIbHBIX,  PETYJISATUBHBIX U  KOMMYHHUKATHBHBIX
YHUBEPCAIbHBIX YUCOHBIX JEHCTBUI;

O IMPpOAOJIZKCHHC HpI/IO6p€TeHI/ISI OIbITa CAMOCTOSTECIBHOM MAaTEeMaTHYE€CKOU
ACATCIBHOCTH II0 IIOJYYCHHIO HOBOI'O 3HAHHA, C€TO0 HpGO6p330BaHI/IIO u
IIPUMCHCHUIO,

| dbopMHpoBaHUE CIIOCOOHOCTEH K KOMMYHUKATUBHOMY B3aWMOJICHCTBUIO U
y4eOHOU NesSTeIbHOCTH (YMEHHS YIUTHCS) Ha OCHOBE pedIeKCUBHOTO MeToaa; [
nojiBe/IcHue OOydJaroImuXCsl Ha JOCTYITHOM JJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTHUKU U OKPYIKAIOIIIETO MHPA;

N dbopmupoBaHue (yHKIIMOHATHLHON MaTEMaTUYECKOM I'PAaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTHYECKHE OOBEKThl B PEAJbHBIX KU3HEHHBIX CHUTYaIMsX,
MIPUMEHATH OCBOCHHBIE YMEHHUS JJISl PELICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY,

MHTEPHPETUPOBATH MOJYUYECHHBIE PE3YJIbTATHl U OLIEHUBATh WX HA COOTBETCTBUE
MMPAKTUYECKON CUTYALUU.

d dbopMHpOBaHUE Yy YUAIUXCS OMBITa peIIEKCUU COOCTBEHHBIX CITIOCOOHOCTEM
M CHUCTEMBI LIEHHOCTEN, B COOTBETCTBUU C KOTOPOM KAXKIBIH U3 HUX CTPEMUTCS
3aHITh MECTO CBOEH MaKCUMalibHOW J((PEKTUBHOCTH B  KOJUIEKTUBHOMN
JIESITEIIbHOCTH.

Ilpocpamma yznyonenno2o usyuenus mamemamuku 6 5 — 6 Kiaccax
paccuumana Ha 00y4aIOIMINXCsl, KOTOPBIC OyAyT MPOI0IDKATh U3y9aTh MAaTEMaTUKY
B 7-9 ki1. Ha yrayOJeHHOM ypOBHE, T.C. INIAHUPYIOT MCIOJb30BaTh MaTeMaTHKY B
npodeccuu B Ka4eCTBE MHCTPYMEHTA, B TPO(PECCHAXK, CBA3AHHBIX C UCIIOIb30BAHUEM
NPUKIAAHON MaTeMAaTUKU, HHPOPMATUKHU WIIA MPUIIOKEHU MaTEMATHUKH.
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Ilpunyuner usyuenus mamemamuku Ha Y2iyO1eHHOM ypoeHe (TI0
H.H.KoHncTtaHnTHHOBY):

e TmarenbHOCTh, KOTOPBI O3HAYAE€T, YTO TE€Ma MPOXOJIUTCS TIIATENBHO,
3aKOHYCHHBIM TI0 CMBICTY (parMEeHTOM, YTO HE WCKIIOYAeT TMOCISAYIOIIETO
BO3BpAaTa K TEME Ha HOBOM, 00JIee BBICOKOM, COJIEPKATEIHLHOM YPOBHE;

* HeToporumBoCTh, KOTOPBIM 03HAYAET, YTO HA KAXKIAYK TPYAHOCTH YUUTEIb
TPATUT CTOJIBKO BPEMEHH, CKOJIBKO HYXKHO;

e CaMOCTOSITeIbHOCTh, KOTOPBIA O3HA4YaeT, YTO 3HAYMUTENIbHAsl YacTh
TEOPETUYECKOTO MaTeprasa OCBANBAETCS yUAIlIUMUCS CAMOCTOSITENBHO — OHA CAMH
O0OOCHOBBIBAIOT OOJBIIYI0 YacTh MpeilaraéMbIX Uil HU3y4eHHus (PaKToB U
YTBEPKIACHUM.

[Tpu pazpaboTke nporpaMmbl y4TE€Ha COTIACOBAaHHOCTh U MPEEMCTBEHHOCTh C
0a30BOIl MporpaMMol IO METANmpeIMETHbIM M JUYHOCTHBIM pPE3yJbTaTaM, IO
MPEIMETHBIM pe3yJibTaTaM — Ha YPOBHE COJEpXKaHUs U TpeOOBaHUM MO Tojam
o0y4eHus coJiepkaHne MUHUMU3UPOBAHO 0€3 MOTEPH KauecTBa U pe3yJIbTaToB;

Paznuure B MOATOTOBKE OOYYalOIIMXCS, OCBOMBIIMX 0a30Byl0 U
YTIIyOJICHHYIO ITPOrpaMMy 00eCIIeunBaeTCS:
* JIOTIOJIHUTEIHLHBIMH 3JIEMEHTAMU COJICPKAHMS;
* YCJIOKHCHHEM W MHTCJUICKTyalIn3aIlueii BUIOB ACSITEILHOCTH;

* YPOBHEM  TNPEIbSABISIEMBbIX TpeOOBaHUH, 3a(pUKCUPOBAHHBIX
(GOpMyJIUpPOBKAMHU  «OMEPUPOBATH TIOHATUEM» - TMPAKTUYECKUH YpPOBEHb, U
«CBOOOJHO ONEPUPOBATH MOHATUEM) - TEOPETUYECKHUI YPOBEHB;

¢* CaMOCTOATCIBbHOCTBIO.

OcCHOBHbIC JIUHUU U IPUHIIANBI H3YYEHUA Y1eOHOT0 Kypca

OCHOBHBIE JIMHUU COJEpPXKaHMUS Kypca MaremMaTMKu B 5—6 kiaccax —
Joruueckas, apudmervyueckas W TreoMETpUYECKas, KOTOpbIe pPa3BUBAIOTCS
napajuiesibHO, KakJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOHW, OJHAKO, HE
HE3aBUCHUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAKTE€ W B3aUMOJECUCTBUMU. Takxke B
Kypce TMPOUCXOAUT 3HAKOMCTBO C DJJEMEHTAMU aireOpbl MW OMHCATEIbHOU
CTaTHUCTHKH.

VY yuyamuxcs GopMuUpyeTcsi NMpeACTaBICHUE O MaTeMaTHKE KaK O SI3bIKE,
OMMCHIBAIOIIEM 3aKOHOMEPHBIC CBSI3M W OTHOIICHUS peasibHoro mupa. OOydeHue
MaTeMaTHYECKOMY SI3BIKY KaK CHEUU(PUIECKOMY CPEJCTBY KOMMYHHUKAIIMU B €ro
COTIOCTABJICHUU C pEAbHBIM SI3BIKOM  SIBJSIETCS OJHOM W3  BaKHEMIIMX
0COOCHHOCTEH MPOrpamMMbl YIi1yOJIEHHOTO U3YYEHUS MaTeMaTHKH.

OnHolt U3 TeM, KOTopasi u3yJaercs Ha yriyOJIeHHOM ypoBHE B 5 — 6 Kilaccax

5



aBisieTcss Tema «Maremarndyeckue Moaenm». ['paMOTHBIM MaTeMaTHUYECKUMN SI3BIK
SABJISIETCA CBUAETEIBCTBOM YETKOTO M OPraHM30BaHHOIO MblluleHUsA. [losaTomy
BJIQJICHUE OSTHUM S3bIKOM, TMOHMMAaHUE TOYHOTO COJEpPKaHUS NPEMNJIOKEHUN U
JIOTUYECKUX CBSI3€U MEXITY HUMH PACIpPOCTPAHACTCS U Ha BJIaJICHUE €CTECTBEHHBIM
SI3BIKOM, YTO BHOCHUT BECOMBIH BKJIaa B (DOPMHUPOBAHHE W PA3BUTHE MBIITUICHUS
YEJIOBEKA B IIEJIOM.

[lepBblii  3Tam  MaTeMaTHYECKOrO  MOJEIUPOBaHUA  (MOCTPOEHUE
MaTEeMaTUYECKOW MOJIeNN), M0 CYIIECTBY, SBIISCTCS IMEPEBOAYECKON paboTOH, a
WMEHHO TEPEBOJOM YCJIOBHS 3a7aud Ha MaTeMaThdeckwil s3bIk. OOyuaromuecs
Y3HAIOT, YTO MaTEMaTHMYECKMMH MOJEJISIMU TEKCTOBBIX 3aJad MOTYT CIIYXKUTh
BBIPAXKEHUS, YPAaBHEHH S, HEPABEHCTBA U JIa’K€ CUCTEMbl YPABHEHUN U HEPABEHCTB,
ydarcsi CTPOUTh MaTeMaTHYECKUE MOJIENH JIFOOBIX (/1ake€ HEM3BECTHBIX M) BHUJIOB
TEKCTOBBIX 3a7ad. JlJi1 3TOr0 akTUBHO HCHOJIB3YIOTCS Tpaduueckue MoJenu
(cxembl) U Tabnuibl. [IproOpeTEeHHBIN ONBIT MOMOTAET YYallUMCs CIOKOWHO U
YBEPEHHO BBITIOJIHATh CAMBIN TPYAHBIN IIar peIIeHUs TEKCTOBBIX 3a/1a4.

[Ipu oO0yueHuH pEIIeHUI0 TEKCTOBBIX 3a7a4 B 5—6 Kilaccax HMCIOJIB3YIOTCS
apudmMeTHIecKue MPUEMBI perieHust. TeKCTOBBIE 3a/1a4u, PeIIaeMbIe ITPU OTPAOOTKE
BBIYHCIIMTEIBHBIX HABBIKOB B S—6 KJIaccax, pacCMaTPUBAIOTCS 3aJ1a4d CIETYIOIINX
BUJIOB: 3aJlaud Ha JBW)KEHHME, Ha 4YacTH, Ha TMOKYyNKH, Ha padboTry U
MPOU3BOJIUTEIIBHOCTh, HA JBUXEHUE IO PEKe, Ha MPOLECHTHI, HA OTHOIICHUS U
IpomopIuy, Ha MacmTad, Ha cpeaHee apudmernueckoe. Kpome Toro,
oOy4aromnifecs: 3HAaKOMSTCS ¢ MpUEMaMH pelIeHus 3a/1a4d mepedopoM BO3MOXKHBIX

BApUAHTOB, y4yaTcs paboTaTth ¢ MHPOpMaLUEH, MPEACTaBICHHOW B (opMe TaOIHI]
VI TAarpamM.

B koHue 6 knacca, ydammecss CACTEMAaTU3UPYIOT BCE U3BECTHBIE UM METOJIbI
pEelIeHNs TEKCTOBBIX 3a7a4, YTOUHSAIOT U PACIIUPSAIOT CBOU ITPEACTABICHUS O METOIE
MaTE€MaTUYeCKOro  MOJENUMpoBaHUs  (Ha  MpUMEpe  TEKCTOBBIX  3ajad,
MaTEeMaTUYECKON MOJIENIBIO KOTOPBIX SIBJISIOTCS U3yYEHHBIE TUIIBI YPABHEHU ).

Pa3BuTre 4YMCIOBOW JIMHMM B JaHHOW mMOporpamMMe MpoJoJDKAaeT (a He
MOBTOPSIET) W3YYEHHME YKCE]l B HaydajdbHOM MuKoje. B 5 kinacce usywaroTcs
OOBIKHOBEHHBIE U JIECATHUYHBIE ApoOU, a B 6 Kilacce — paluOHalIbHbIe uncia. B
3aBEpLICHUE 3HAHUSA JETEeH O YHCIIaX CUCTEMATU3UPYIOTCs, NETH 3HAKOMATCA C
UCTOPUEN Pa3BUTHUS MOHATHS O YHUCIE M C METOJOM PACIIMPEHUS YHCIIOBBIX
MHOecTB. CraBuTcs TmpoOjeMa HEIOCTATOYHOCTH H3YyYEHHBIX YHCeNn MJis
M3MEpEHHUsI BEJIMYMH (Hanpumep, JJIMHbBI AUaroHaau KBajapaTra co CTOPOHOM 1).

N3yyenue apudmeTrndeckoro marepuayiia B 5-6 Kiaccax HAuYMHAETCS CO
CUCTEMATH3allMM W PA3BUTUA 3HAHMM O HATYpaJbHBIX YMCJIAX, MOJYYCHHBIX B
HAa4aJIbHOM 1IKOJE. [Ipr 3TOM COBEPIIEHCTBOBAHME BBIYUCIUTEILHOW TEXHUKH U
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dbopMHpOBaHWE HOBBIX TEOPETUYECKUX 3HAHUN COYETACTCS C Pa3BUTHEM
BBIYHCIIUTEILHON KYJIBTYpPhI, B YaCTHOCTH C OOy4YE€HHWEM MPOCTEHITUM MpuEéMam
NPUKUAKA U OLEHKU PEe3yJbTaTOB BbIYUCICHUN. M3ydeHue HaTypalbHBIX 4HCEl
MpOJOKAETCA B 5 Kjacce 3HAKOMCTBOM C HAYaJIbHBIMU MOHATHSMU TEOPUHU
JICIIMMOCTH.

OcoOeHHOCTSAMHU COMIepKaHUS TSTUMOCTH HATYPAIbHBIX YUCEN SBIISECTCS TO,
YTO MOHATHE JETUTEIST U KPaTHOTO BBOJUTCS Yepe3 MOHATHE AEIUMOCTU YHCEN,
npu HaxoxaeHun HOJl ucnonb3yercss Meron mnepedopa IEaUTeNed MEHBLIEro
yucna, npu Haxoxjaennn HOK — meron mepebopa KpaTHBIX OOJIBIIETO YHCIA;
MOHSATUE «IPOCTBIX» M «COCTABHBIX» YHUCEN PACCMATPUBAETCAd KakK HOBas
KIaccu(ukanys HaTypaldbHBIX YHCEN; CBOMCTBA JEIMMOCTH JOKA3bIBAIOTCS Ha
OCHOBE yMEHHUs JCTeH I0Ka3bIBaTh OOIIHWE YTBEPIKICHUS, BBOJS OOO3HAUCHHS;
MPU3HAKN JIEJIMMOCTH BBIBOJSATCS HAa OCHOBE MOJEIM MHOTO3HAYHOIO 4YHUCIA U
CBOMCTBA JICTUMOCTH; Pa3IOKEHUE Ha MMPOCThIE MHOYKUTEIIU — TO €I11e OJIUH CITOC00
HAaXOXJCHUS JCIUTEIEH Yuciia U BO3MOKHOCTh HCHOJIb30BaTh Pa3JIOKECHUE IS
Haxoxaenuss HOJlI m HOK. Crenenp uunciia BBOJAUTCS Kak KpaTKas 3aIllCh
MPOU3BEACHUSI OJMHAKOBBIX MHOXkHUTeeH. ClaeayeT OTMETUTh, YTO B Mporpamme
Kypca MaTeMaTukud 5- 6 Kiacca yriyOJI€HHOTO YPOBHS AakIIEHT JelaeTcs Ha
JI0OKa3aTeIbHYI0 0a3y. Yuaiuecs He MPOCTO 3HAKOMSITCSI MUIM BBIBOJAT Pa3InyHbIC
CBOMCTBA JICJIMMOCTH, HO M JOKAa3bIBAalOT HCTUHHOCTH STUX CBOMCTB.

Jpyroii KpynHbId OJOK B COJAEPKAHUHM apUPMETUYECKON JTUHUM — ITO
npobu. M3yueHne 0ObIKHOBEHHBIX U JAECITHYHBIX IPOOEi OTHECEHO K S Kiaccy. ITo
0osiee BBICOKHMM ypOBEHb IO CPAaBHEHUIO C COAEpXKaHHUEM B HAadaJbHOM IIKOJIE B
OCBOEHUHM JIpo0eil, KOrja NpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJIESMH,
NOHATUAMU TeMbl. [IoHSITHE TpOIeHTa paccMaTpUBAETCA KaK OJHA COTas 4YacTh
BenuuuHbL. [Ipu 3TOM paccmoTpeHne OObIKHOBEHHBIX JIpoOel B MOJHOM O0OBEME
MPEAIIECTBYET U3YUCHUIO JECATUUHBIX IPOOei, 4TO 11e71€CO00Pa3HO C TOUKH 3PEHUS
JIOTUKY H3JI0KCHHsI YMCIIOBOW JIMHWU, KOTJa MpaBHia JNEUCTBUH C ACCITUYHBIMU
IpoOsIMM  MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH alTOPUTMAaMU BBITIOJTHEHHS
JEUCTBUN C OOBIKHOBEHHBIMHU JpOOSMH. 3HAKOMCTBO C JIECATUYHBIMH JIPOOSIMHU
pacliupuT BO3MOXKHOCTH JJIi TMOHMMAHHUS OOYYAIOUUMHUCS MPHUKIATHOTO
NPUMEHEHHUs] HOBOH 3alKMCH MPY U3yYEHUH JPYTUX NIPEAMETOB U MPU MPAKTUIECKOM
ucnonp3oBanuu. K 6 kiaccy oTHecE€H HOBBIM 3Tam B M3y4eHUU JpoOeH, rie
IPOUCXOANUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS U MPpeoOpa3oBaHus Ipodei,
OCBOCHHME HOBBIX BBIYHCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHHE TEXHUKHU
BBIUHCJICHH, B TOM YHCIIe 3HAUYCHUI BBIPAKCHHM, COAECPKAIINX U OOBIKHOBEHHBIE,
U IeCATUYIHBIC IPOOH, YCTAaHOBIICHUE CBSI3EH MEXy HUMHU, pACCMOTPEHUE MMPUEMOB
peuieHus 3a1a4 Ha 1podu. B 6 kitacce yyaiuecs mpo10JpKaioT padoTy ¢ IPOLIEHTOM,
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KaK C IIOHATUEM NPUKIAJTHOW MAaTEMATHUKH, y4aTCs BBIPAXKaTh MPOLEHTHI YUCIIOM,
YHCIIO — B IIPOLIEHTAaX, UCIIOIB30BaTh Pa3HbIE (POPMBI BEIPAKEHHS OTHOTO U TOTO Ke
U3MEHEHHUSl BEJIWYUHBI, CHOPMYIHpPOBaHHBIE O€3 TMPOIEHTOB M C MOMOUIBIO
IIPOLICHTOB, 3HAKOMSTCS C IOHATUEM KOHILIEHTPALUSA pPacTBOPA, YTOUHSIOT ITPaBUIIA
peleHus 3a/1a4 Ha MPOLEHTHI U OOIIYyI0 (OpMYITy MPOIEHTOB, PEIIAIOT COCTABHBIC
3a/1ayy Ha IPOLEHTHI.

IToAroTOBKAa K U3yYEHHUIO PALIMOHAIBHBIX YMCEJ HAYMHACTCS B 5 KJlacce Mpu
pelleHnn 3ajady, A€ LeNecooOpasHOCTh BBENEHUS OTPULIATEIbHBIX YHCEN
PACKpBIBAETCS HA IPUMEPAX U3 OKPYKAIOLIECH )KU3HU: PACXO] — JAO0XOJ; BBIUTIPHILI
— IPOWTPHILL; NOBBIIIEHUE — MOHMXKEHUE TEMIEPATYPHI U T. A. Mcnosib3oBanue
KOOpPJIMHATHOM MpsIMOMl B 6 Kiacc MO3BOJISIET CO3[aTh HAIVIIHYIO OIOPY IS
MOHATHS TPOTUBOIOJIOKHBIX YUCEN, IPABUJI CPABHEHUS, CIIOKEHHSI U BBIYUTAHUS
palMoOHANBHBIX yucen. POpMyIMPOBAHUIO MTOHATUS MOAYJISL B 6 Kiacce yAelseTcs
0coboe BHUMaHHE, TaK KAaK OHO JIGKUT B OCHOBE AJIrOPUTMOB CpPAaBHEHUS U
QITOPUTMOB JIEMCTBUM C OTPULATEIBHBIMU 4YMCIaMU. MOZIyJb TpakTyeTcs Kak
paccTosiHME OT Hayaja OTCYeTa JO0 TOYKM, OOO3HAyarouledl JaHHOE YMCIO Ha
KOOPJIMHATHOM NMpPsAMOM. AHaIU3 HOHATUS MOAYJIS IPUBOJUT K «Pa3BETBICHHOMY»
onpenesneHn0 Moayisa. CioKeHue palMOHAIBHBIX YMCEN BBIBOJUTCS HA OCHOBE

CJIOXKEHUSA «IOXOHOB» M «pPAaCXOJO0B», a OCTaJbHBbIE JICHUCTBUS — HCXOAS W3
HEOOXOJIMMOCTH COXPaHEHHUS CBOMCTB JEUCTBUHN C TTOJIOKUTEIbHBIMUA YHCIIAMH.

OOyuaroruecss B 6 KJjlacce H3y4yalOT BCE JEHCTBUS C pallMOHAIbLHBIMU
YUCJIaMH W y4aTcsi UX IPUMEHSITh CO BCEMHM HM3BECTHBIMU YMCIIAMU: LIEJIBIMU,
JIpOOSIMHU, JECATUYHBIMU ApOoOsMH. V3ydueHue palMOHAIBbHBIX YHCENT Ha 3TOM HE
3aKOHYHUTCS, a OyJeT MPOJOKEHO B Kypce aireOpel 7 Kiacca, 4TO CTaHET
CJHEAYIOIINM MPOXOJ0M BCEX MPUHIHUMHUAIBHBIX BOIIPOCOB, TEM CAMbIM Pa3/ICICHUE
TPYAHOCTEN oOJier4yaeT BOCHPUITHE MaTepualia, a paclpeesicHHue BO BPEMEHHU
CIIOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.

B paboueit nmporpamMmmMe o MaremMaTuke S5- 6 KJIacCcoB YrTyOJIEHHOTO YPOBHSI
IIPEAYCMOTPEHO dbopMupoBanue IIPOTIEIEBTUYECKUX anredpanvdecKux
npencraBieHuid. C OyKBEHHBIMH 0003HAYCHUSIMU BEJIMYUH JI€TU 3HAKOMATCS YK€ B
HayaJpHOM IIKOJe. bykBa Kak CHUMBOJ HEKOTOPOTO 4YHCIAa B 3aBUCUMOCTH OT
MaTEMaTUYECKOr0 KOHTEKCTa BBOJUTCA MOCTENeHHO. B 5—6 kimaccax OykBeHHas
CUMBOJIMKA IIIMPOKO MUCTOIB3YETCS IPEXKIE BCETO JUIsl 3aITUCH OOIINX YTBEPKIECHUN
U NIpeAJIoKeHUH, (POpMYJI, B YACTHOCTH ISl BRIYMCIICHUS T€OMETPUUECKUX BEIUYHH,
B KaueCTBE «3aMECTUTENs» 4Hucia. Takoe MOHMMaHue OYKBbI B MAaT€MaTUYECKOM
A3BIKE IMO3BOJISIET YYAIUMCSl ITPOBOJAMTH JIOTHUUYECKOE JOKA3aTeIbCTBO CBOMCTB U
IIPU3HAKOB JEIMMOCTH, CBOMCTB mpomnopuuid u ap. Mcnosb3oBaHue OyKBEHHBIX
0003HAUYEHUN TMO3BOJISIET TAaK)KE CTaBUTh BONPOC O TMOCTPOCHUH (POpMYI
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3aBHCHUMOCTH MEXIY BEIMYMHAMHU. 3aBUCUMOCTU 3aJalOTCS AHATUTHYECKHUM,
TaOJIMYHBIM U TPaPUIECKUM CIIOCOO0aMu, IETH TPEHUPYIOTCS B TIEPEXO0JI€ OT OJHOU
(dbopMBbI 3a1aHUS 3aBUCUMOCTH K ipyroil. CuctemaTnueckas padboTa ¢ KOHKPETHBIMU
3aBHCHUMOCTSIMU TPUBOJUT YYAIIUXCS K OCO3HAHHIO IEI€CO00Pa3HOCTH BBEACHUS
obmero moHaTus (yHkuuu. Takum o0pazoM, OHM 3(PPEKTUBHO TOTOBATCS K
U3yYEHHUIO CUCTEMATUYECKOTr0 Kypca anre0phl B CTapIINX Kiaccax.

Camoe CCPBC3HOC BHUMAHUC YIOCIIICTCA B 5—6 kmnaccax Pa3BUTHUIO JIOTUYECKOU
nuHuM. OTIUYUTEILHON qepToﬁ ,HaHHOﬁ IMporpaMMmal ABJIACTCA TO, YTO JIOTUYECKHUI
Martcpuall pacrnojaractcsa HEC OTACIbHBIM 6J'IOKOM, a BBOOUTCA ITIOPOMOHHO, Yallc
BCCI'O HAa HEMATCMATUYICCKOM MaTCpHajic. Taxkum O6p330M, JJOTHUKO-A3bIKOBAas JIMHUA
Pa3BEPTHIBACTCS B ICIIOYKY B3aMMOCBs3aHHBIX BOIIPOCOB! MaTEeMaTHUUYECCKUI I3bIK —
BBICKA3bIBAHUS — A0KA3aTCIbCTBO — MCTO/bI JOKA3aTCIILCTBA — OIPCACIICHUA —
PaBHOCHUIIBHBIC IPEAJTIOKCHNS — OTPUIAHUC — JIOTHYCCKOC CIICACTBHUC — TCOpEMaA.
HpI/I 9TOM HOBBIC JIOTHYCCKHUEC IIOHATHA MW OTHOIICHKWA BHA4YaJIC BbIIIOJIHAIOT
CaMOCTOATCIBHYIO POJIb KakK 0O0BEKTHI HN3ydCHUA, a 3aTCM IIOJYUMHCHHYIO,
CHY)KG6HYI-O poJdb IIpyu PCIICHHHU 3aaa4 B CBA3M C pPACCMOTPCHHCM YHCTO
MAaTCMAaTHYCCKHUX BOIIPOCOB.

B kypce maremaTukm 5- 6 KJIAcCOB YINIYOJIEHHOTO YPOBHS IMpEACTaBieHa
HarJIsJIHasg TEOMETpHs, HallpaBJeHHAsT Ha pa3BUTHE OOpPA3HOTO MBIIUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOPaKEHUSI, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIM dTaI
B M3YYEHUHU T'€OMETPHH, KOTOPBIM OCYIIECTBISECTCS HA HAIVISIAHO-TIPAKTUYECKOM
YPOBHE, ONUPAETCS HAa HArJISAHO-0Opa3HOE MbIIUICHHE O0yyaromuxcs. bonblias
pOJIb  OTBOJUTCS  MPAKTUYECKOW  JEATEIBHOCTHU, ONBITY, JKCICPUMEHTY,
MojenupoBaHuto. OO0ydaromuyecs: 3HaKOMSITCS ¢ TEOMETPUUYECKUMH (PUTypaMu Ha
MJIOCKOCTA M B MPOCTPAHCTBE, ¢ UX MPOCTEHIIMMH KOH(PUTYpalUSIMHU, Y4aTCs
n3o0paxkaTb MX Ha HEJIMHOBAHHOM M KJIeT4yaToM Oymare, pacCMaTpuUBAaIOT MX
IIPOCTEUIINE CBOMCTBA. B mpouecce W3ydeHHs HAIJISAHOM T€OMETPUU 3HAHUS,
MOJIYYCHHBbIC OOYYaIOIIMMHUCS B HAYaJIbHOW IIKOJIE, CHUCTEMATH3UPYIOTCS U
PaCIIMPSIOTCS, a UCCIICIOBAHNE CBOMCTB r€OMETPUUECKUX (UTYpP MPOJA0KACTCS B
5—6 Kyaccax: y4aniuecs OTKPBIBAIOT JIJIsl ce0s1 pa3InyHbIE CBOMCTBA TPEYTOJIbHUKA
U PSIMOYTOJIbHUKA, TapajliesiorpaMMa 1 Tpaneuyu, OKpYKHOCTU U Kpyra u ap. [Ipu
ATOM PacCMaTPHUBAIOTCS HE TOJBKO TUIOCKHE, HO U MPOCTPAHCTBEHHBIC (PUTYPHI —
map, cepa, HUIMHAP, KOHYC, TUpaMKIa, MHOTOIPAaHHUKH.

B 6 knacce yuaiuecst mpuoopeTaroT 00Jiee CUCTEeMHBIN OMBIT MOCTPOSHUH C
MOMOIIBI0 LUPKYJIS M JUMHEWKH, HCHOJIb3YIOT T'€OMETPUUYECKHUE MOCTPOCHHUS st
JIOKa3aTeIbCTBA YTBEPKIACHUW W JUIS BBIMOJHEHUsI MpeoOpa3zoBaHuil puryp Ha
IJIOCKOCTH (TIOBOPOTA, OCEBOM M UEHTPAIbHOM CUMMETPHH, MapalieabHOro
nepeHoca). OHU 3HAKOMSTCS C MHOTOIPAHHMKAaMH, CKJIEMBAIOT U3 Pa3BEPTOK HX
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MOJIEJIH, MPUOOPETAIOT OTBIT NOCTPOCHUS MPOCTEUIINX CEUCHHUM KyOa U MPOEKIHil
POCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYD.

Bce 310 0oOecnieunBaeT KaueCTBEHHYIO MOATOTOBKY K M3YYEHHIO CUCTEMHOIO
Kypca reomerpuu B 7—9 Kiaccax.

OcHOBY Kypca MareMaTHKud 5- 6 KJIaccoB YriayOJEHHOTO YpPOBHS COCTaBISIIOT
TPaJUIIMOHHBIE JJIsI IIKOJIBHOTO Kypca MaTEMAaTUKHU COJICPKATEIbHO-METOIUYECKUE
nuHAd. OAHAKO UHBIE IPUHIUIIBI IOCTPOEHUS POrPAMMBI, HOBBIE TUJAKTUYECKHE
U TEXHOJOTUYECKUE TMOAXO/bl MO3BOJISIOT BKIIOYHUTH B COJIEPKAHHE MPOTPAMMBbl
HOBBIE TE€Mbl W pa3lielibl, IPUAATh Ipoleccy 00yueHus OOJbIIyI0 TIIyOMHY U
MPUBECTU €r0 B COOTBETCTBHE C HOBBIMHM LIEJIAMH U 3aJadyaMu 0Opa3oBaHMS,
ycranoBiieHHbIMH DI'OC.

OO01me moaAX0AbI K OPraHU3ALUM AeATeIbHOCTH 00yYAKOIINXCH

OOpazoBaTenbHbIN MpoIlecC Ha YIIIyOJIEHHOM YPOBHE H3Y4EHHs Kypca
MaTEeMaTUKU CTPOUTCS HA OCHOBE JUJAKTHMUECKON CHUCTEMBI JESTEIBbHOCTHOIO
METOJIa, PEATU3YIOUIEH CHUCTEMHO-IEATEIbHOCTHBIA MOAXOMA, TA€ B KauecTBE
TeopeTnuueckor 6a3bl BhIOpaHa obmias teopus aestenbHocTu (O. C. AHHCHUMOB).
Ypoku  omuparoTcs ~ Ha  AUAAKTHYECKWE  NPUHIUNBL  (desmenbHOCmU,
ACUXOTI02UYECKOU KoM@opmHocmu, HenpepbvleHOCU, MUHUMAKCA,
8apuamu8HOCmu, Yel0CMHOCMU, MEOp4ecmsed) U TEXHOJOTHIO JeSTEIIbHOCTHOTO
MeToJia 00yUYEeHUS.

OOyueHue BeJEeTCSs Ha BBICOKOM YPOBHE TPYAHOCTH, TO €CTb B 30HE
OnvKalIero pa3BuTus HanOoJee MOATOTOBICHHBIX JETEH, HO MPU 0053aTeTLHOM
y4eTe UHAUBUIYATBHBIX 0COOEHHOCTEH M BO3MOXKHOCTEH JeTell, hOpMUPOBAHUU Y
KaKJI0TO peOeHKa Mo3HaBaTeIbHOM MOTHBAIINH, BEPHI B ce0sl, B CBOU CUJIbl. BmecTe
C TeM BBICOKHI YPOBEHb M0JIa4l MaTepuaja paccCMaTPUBAETCS HE KaK 0053aTeIbHOE
TpeOOBaHUE, a KaK MPEIJIOKEHUE, KaK B603MOJCHOCMb JIOCTWKEHUS YyCIexa,
NpeoCTaBlICHHAs KaXJA0My peOeHKY U moOyxaarorias ero kK aeictsuto. [loatomy
YUUTENb JIOJHKEH 3aMETUTh U MOJEpKaTh JIFOOOM, MyCTh JaXXKe CaMbIi MaJICHbKHMA
ycrex peO0eHKa — ero akTUBHOCTb, BKJIIFOUYEHHOCTD B IIPOIIECC MOUCKA PEIICHUS, €T0
BEPHOE CYXJCHHUE WM MTPOCTO MOMBITKY BBIABUHYTH COOCTBEHHYIO THIIOTE3Y.

PaGoTa Ha BBICOKOM ypOBHE TPYJHOCTH O0S3aTEIIbHO JOKHA COUYETAThCS C
co3fgaHreM B Kiacce aTtMocdepbl JOBEepHUs, YBKEHHS, T00POKEIATEIHHOCTH,
MO3BOJISIFOLIEN TTIOBEPUTH B CBOM CHUJIbI M MO-HACTOALIEMY «PACKPBITHCS» KaXKIOMY
y4eHuKy. B mpoTuBHOM ciiydae oOydeHHe TOTepsieT g peOeHKa JTUYHOCTHBIN
CMBICJI, M TIKOJIa HE CMOJKET BBINOJHUTH CBOEH T'JIABHOM MHCCUU — IMOMOYb €MY
JIOCTUTHYTh CBOET'0 MHUBUYaJIbHOI0 MAKCUMYyMa.

OOpazoBaTeNbHBI  MpoLecC TMpH  YIAyOJIeHHOM YpPOBHE  HM3y4YEHUS
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MaTEMaTHKU CTPOUTCS C MCIOJIh30BAHUEM TEXHOJOTHH JCSITEILHOCTHOIO METO/a
oOydeHusi. DTO TIO3BOJIIET BOBJICKAThH JCTCH B MAaTEMATHYCCKYIO EATEIHHOCTD 110
pCIICHUI0 3a7ad IOBBIIMICHHOW TPYJAHOCTH W JIOKa3aTeJIbCTBO CBOWCTB M
YTBEPXKACHHUIA, pa3BUBaTh WX MBIIIICHAHEC, KOMMYHUKATHBHBIE W TBOPYECKHE
CIIOCOOHOCTH, (POPMHUPOBATH Y HUX CHCTEMHBIH OIBIT CAMOCTOSTEIBHBIX OTKPBITHIA
W peIICHUS HECTaHJIAPTHBIX 3a/ad, BOCIUTHIBATH JINYHOCTHBIC KauyecTBa,
MIOMOTAIOIIHME B YUCHUH M B KU3HU (Bepa B ceOsl, aKTHBHOCTh, CAMOCTOSTEIILHOCTD,
ICJICYCTPEMJICHHOCTh U YMCHHME YUYHMTBCS B II€JI0M). Takum 00pa3oM, CO3Tar0Tcs
HEOOXOMUMBIC YCIIOBHS ISl JOCTHOKECHHUS IIKOJbHHUKAMH BBICOKOTO YPOBHS HE
TOJILKO TIPEAMETHBIX 3HAHUH 110 MaTEMATHUKE, HO U METAIIPEIMETHBIX M INYHOCTHBIX
PE3yIBTaTOB 00pa30BaHUS.

MECTO IPEJAMETA B YYEGHOM IIVIAHE

CorylacHO y4eOHOMY ILIaHy B 5—6 KiaccaX HM3ydaeTcs WHTEIPUPOBAHHBIM
npeaMer «MareMaThka», KOTOPBIM BKJIIOYaeT apu(METHUCCKHH MaTepHall Hu
HaTJIAHYI0O TEOMETPHIO, a TaKKe IPOICJACBTHYSCKHAE CBEACHUS W3 alreOphl,
9JIEMEHTHI JIOTUKH M Hayaya ONMUCaTeNhbHON CTAaTUCTHKH.

VYueOHBIM TUTAaH Ha yriayOJeHHOC H3YYCHHUE MaTeMaTHKH B 5—6 Kiaccax
OTBOJUT 6 y4eOHBIX YacoB B 5 Kiacce, 6 yueOHBIX 4acoB B HEJIEINIO B 6 Kitacce, BCEro
408 y4eOHBIX yaca.

YYEBHO - METOJUYECKHW KOMILJIEKT

» Maremaruka : 5 — i Kiacc : 6a30BbIf ypOBEHb : yueOHUK : B 2 yacTsx / H. 5.
Bunenkun, B. U. X)Koxos, A. C. YUecHokoB [u ap.] - Mocksa : [IpocBenienue,
2023;

* Marematuka : 5 — if Ki1acc : yriryOIEHHBINA YPOBEHbB : YUCOHUK : B 2 4acTsX /
I'. B. lopodees, JI. I'. Ilerepcon - Mockaa : I[IpocBemienue, 2024;

* Maremaruka : 6 — i kj1acc : 6a30BbIN YpOBEHb : yueOHUK : B 2 yacTsax / H. 4.
Bunenkun, B. 1. Koxos, A. C. YUecHokoB [u ap.] - Mocksa : [IpocBenienue,
2023;

* Marematuka : 6 — ¥ kiace : yriayOn€HHbIH ypoBeHb | yueOHuK : B 3 yacTsax / I,
B. Hopodees, JI. I'. Ilerepcon - Mockaa : [Ipocsemienune, 2024.

COILEPKAHUE OBYUEHUSA

(Kypcusom ommeueHo cooepiicanue, 3a cuem Komopozo yenyosemcs 6a308biil Kypc
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mamemamuxu)

5 KJIACC

HarypaabHble 4yuciIa U HYJIb
Hatypanbnoe umcno. Psn natypanbbix uuncen. Yucno 0. M3obOpaxkenue
HaTypaJIbHBIX YMCEJl TOUKaMU Ha KOOPJIWHATHOW (UMCIIOBOM) MPSAMOIA.
[lo3unmonHass cuctema cuucieHHs. Pumckas Hymepauus Kak DIpHMeEp
HEIMO3ULMOHHON CUCTEMBI CUMCIIeHHs. [lecaTnuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX UYHCEJNI, CPABHCHUE HATYpPAJIbHBIX YUCEI C HYJIEM.
CrniocoObl cpaBHEeHMsI. OKpYyTJIEHHE HATYpaIbHbIX YUCEI.

CioxxeHue HaTypaJIbHBIX YMCEN, CBOMCTBO HYJIA MPH CIOKEHUH. Bprantanue
KaK JIeUCTBUE, OOpPATHOE CIIOKEHUIO. Y MHOKEHHE HATypaJIbHBIX YHCEJ, CBOMCTBA
HYJISI U €IMHUIBI IPU YMHOXKEHUHU. [{enenre kak neiicTBue, 00OpaTHOE YMHOKEHUIO.
KommioHeHThl  AelcTBUM, CBA3b MexAy HuMH. [IpoBepka  pe3ynbTara
apumeTndyeckoro nedctBus. llepemecTuTenbHOE U COYETATEIBHOE CBOMCTBA

(3aKOHBI) CJIOKE€HUS U YMHOXKEHHS, paclpelesuTeIbHOe CBOMCTBO (3aKOH)
YMHOKECHHUSL.

Ucnonb3oBanue OYKB AJis1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3alUCH
CBOMCTB apu(METUUECKUX JTCUCTBUM.

JlenuTenn W KpaTHbIE YHCIA, Pa3JIOKEHHWE Ha MHOXuTenu. IIpocTeie u
coctaBHble uncia. [Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9. Ilpusnaxu denumocmu na
100, na 1000 u m. o.,, na 4, 25, 8, 125, na 11. JIeneHue ¢ 0CTaTKOM.
JononnumenvHole c80UCMEa YMHOMCEHUA U OeneHus. Jlokazamenbcmeo npusHaKa
denumocmu npouszgeoenus. Jlokazamenbcmeo NPUsHAKA OeIUMOCMU CYMMbL U
paznocmu. /{okazamenbcmeo c80UCHE YMHONCEHUS. U OeNeHUsL.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeleM. 3aluCh 4YUCIA B BHUJIE CYMMBI
pa3psaHBIX craraembix. Mcnonvzoeanue cmenenu npu naxodcoenuu HO/ u HOK
yycesl ¢ NOMOWbIO PA3NIONCEHU YUCLA HA NPOCMble MHONCUMEU.

HucnoBoe BbIpakeHUE. BbBIUKCIIEHME 3HAYEHUNW YMCJIOBBIX BBIPAXKEHUM,
MOPSAOK  BBINOJIHEHUA  JeucTBUU.  McCronmp3oBaHWE  NPU  BBIYMCIICHUSX
MEePEMECTUTEILHOTO W COYETAaTEILHOIO CBOMCTB (3aKOHOB) CJOXKEHUS U
YMHOKEHUS, pACHPEACTUTEIBHOTO CBOMCTBA YMHOXKEHHS.

podu

[IpencraBierne o0 JOpoOM Kak CIOCOOE 3amyiCH  YacTH  BEJIMYUHBI.
OObikHOBeHHBIE npoou. [IpaBuibHbIE U HeMpaBUIbHBIE Apoou. CMemanHas ApoOb,
IpEJCTaBICHUE CMEIIAaHHOW NpoOM B BUJAE HENPABUIBHOW JpOOM U BBIJEIICHUE
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LEJION YacTu YKciia U3 HEeNmpaBWIbHOU Npobu. M3o0paxkenue apodelt Toukamu Ha
yuciaoBoi npsimoit. OcHOBHOE CBOMCTBO apodu. Cokparienue npodeit. [IlpuBenenne
npoOu kK HoBoMy 3HaMmeHartemo. CpaBHeHHe apodeit. CpasHenue Opobdeti ¢ noMOwbIo
«NepeKpeCmMHO20 NPasuUIa». « Xumpble» Npuémol.

CnoxxeHue u BBIUUTAHHWE JApoOei. YMHOXKEHHE U JeJIeHHe JpoOeid,
B3anMHOOOpaTHBIE ApoOu. HaxokiaeHwne YacTd IelI0ro W IeJoro 1O €ro YacTH.
Haxooicoenue 3nauenus OpobHo20 6bipajdyceHus ¢ NOMOWwbl0 nepexooa K
HamMypanibHbIM YUCTIAM.

Jlecatuunas 3anuch ApoOeit. IlpencraBieHue AECATUYHON ApoOUM B BHJEC
O0OBIKHOBEHHOU. M300paxenne necaTHIHbIX ApoOel ToOuKaMH Ha YHCIIOBOM MPSMOIA.
CpaBHEHHE JECATUIHBIX APOOCH.

ApudmMernueckre AEUCTBUS C JCCATUYHBIMU JIpOOsSMU. Bwuieoo npasuna
CHLOJHCEHUSL U BLIYUMAHUSL 0eCAMUYHBIX Opobell, UCNONb3YSL NPABUNO CILONCEHUSL U
BLIUUMAHUSL  CMEUWAHHbIX Opobell. Bvieod npasuna ymuooicenus u Oenenus
oecsmuunvix Opooeti na 10, 100, 1000, ucnonv3ys npasuio YMHOMCEHUS U OeleHUs.
0ObIKHOBEHHOU Opobu Ha HAMypaivbHoe uucio. Buleod npasuna ymmHodwcenus
0eCamuUYHbIX Opobdell, UCTOIb3YS NPABULO YMHONCEHUS. CMEUAHHbIX Opobell. Bvieoo
npasuia OeieHus 0eCImMudHbIX Opobell Ha HAMYpPAIbHOE YUCTO, UCNOb3YS NPABUILO
OelleHUsl CMEeUuanHol Opodu Ha HamypaibHoe Yucio. Bvieoo npaeuna oenenus
oecaAmuunblXx Opoobetll, UCNOAb3YsL OCHOBHOe ceolicmeo Opobu. OKpyrieHue

JECATUYIHBIX IPOOCH.

Pelenue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amau  apudMeTHYECKUM crocoOoMm. Pemenue
jJoruyeckux 3anad. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonbp3oBanue mpu pelIeHUH 3a1a4 TaOJIUIl U CXEM.

Pemenne 3amau, comep)kamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI:
CKOpPOCTb, BpEMsl, pacCTOSHUE, II€HA, KOJMYEeCTBO, CTOMMOCTh. EIUHUIIBI
WU3MEPEHHUsI: MacChl, 00bEMA, IIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEKIY
SAMHUIIAMHU U3MEPEHUS KKI0M BEIMYMHBI.

Pemmenrie 0CHOBHBIX 3a71a4 Ha POOH.

[IpencraBnenue qaHHBIX B BUJE TAOIUII, CTOIOUYATHIX JHATPAMM.

Mamemamuueckue mooenu. Ilepeoo ycnosus 3a0avu Ha MamemamuyecKuii
a3vik. [locmpoenue moodenu 6 8ude K8AOpaAmHO20 YPAGHeHUs, NPeoCmAagieHHO20
npouszgeedeHuem (nponeoeemuKka peuwleHuss 3a0ady ¢ HNOMOWbIO K8AOPAMHO20
ypasnenus. [locmpoenue mooenu 6 8ude 08yX ypasHeHuii ¢ 08yMs NepemMeHHbIMU

(nponedesmuka cucmem ypasuenuti). [locmpoenue moodenu 6 gude 08X ypagHeHul
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c 08yMA nepemeHHbIMU (nponedeeémuka cucmem ypasHeuuti). Paboma c
Mamemamuyeckumu mooenamu. Memoo npob u owubok. Memoo nepebopa. Memoo
secos. Ilocmpoenue o0bweco  aneopumma  pewieHuss  3a0a4  MemoooM
MAMeMamuyecKo2o MOOeiUpoBaHUsl.

A3biK u no2uka.

Buickasvieanus. Beeoenue nonamuil «memar u «pemay. Oougue ymeepicoeHus.
Beeoenus euoa ymeepowcoenus, nowamue KoHmpnpumepa. Beedenue 6uda
ymeeparcoeHus, 00KaA3amenbcmeo  UCMUHHOCMU — MemoodoM  nepebopa.
Ymeepowcoenuss o cywecmeosanuu.  Cnocobvt  Odoxazamenbcmea  0OWUX
ymeepoicoenuli. Beedenue o06o3navenuii. Jloxazamenbcmeo u 0OnpogepiceHue
BbICKA3LIBAHULL PA3ZHO20 8UOA (YacmHbLX, 0Owux, o cyuecmseoganuu). Ilpobrema

ookazamenbcmed 061/1/}820 ymeepofcdeﬂuﬂ Ha becKoHeYHOM MHOdcecmee.

Harasignas reomerpust

Harnsanaele mnpeactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, JIy4, YOI, JOMaHasi, MHOTOYTOJIbHHK, OKPYKHOCTB, KpyT. YTO0I. [Ipsamoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METPUYECKUE €AUHULIBL JUIMHBL. JlJIMHA JIOMaHOH, IEpUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harmsinaele mpencraBieHus O (QuUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxkenne ¢uryp, B TOM uyucie Ha kietdatol Oymare. Iloctpoenue
KoH(pUrypanuii u3 yacteil nmpsMoi, OKPY>KHOCTH Ha HETMHOBAHHOW W KJIETYATON
Oymare.

Hcnonp30BaHne CBOKWCTB CTOPOH M YIJIOB MIPSMOYTOJILHUKA, KBAIpaTa.

[momane nOpsIMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTAaBIICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4ucie (uryp, n3o0pakEHHBIX Ha KJIETYaTOM Oymare.
EnnnHuiel n3MepeHust 1I01aim.

Harmsinaple npeacTaBieHrs 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOJIbHBIH
rnapa’juieiernuIie], KyO, MHOTOTPaHHUKH. N3obpaxkenue MPOCTEUIINX
MHOTOTpaHHUKOB. Pa3BépTkm kyba u mapamienenumnena. Co3manue Mojenei

MHOTOTPaHHHUKOB (13 OyMaru, MpOBOJIOKH, IJTACTUJIMHA U IPYTUX MAaTEPUAJIOB).

O0BEM NpsAMOYTroJILHOTO Napauienenunena, kyoa. Eqununs! usmepenus oobEma.

6 KJIACC

HarypaJjbHble yncia
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ApudmeTrueckue ACHCTBHS C MHOTO3HAUHBIMU HATYpaJbHBIMH YHUCIAMU.
YucnoBble  BBIpOKEHUS, TMOPSIOK  JCWCTBUM, HCIIOJIB30BAHHE  CKOOOK.

Hcnonp30BaHre IPYU BBIYUCIEHUSIX IEPEMECTUTEIIBHOTO U COUYETATENIBHOTO CBOMCTB
CJIOKE€HUS U YMHOXKEHUS, paCTIpe/IETUTEIbHOTO CBOMCTBA YMHOXEHUSI. OKpyTjieHue
HaTypaJbHBIX YUCET.
Jlenutenu u KpaTHbIE YUCIIa, HAMOOIBIIMK OOITUN JEIUTENh U HaMMEHBIIICE
oO1ree kpaTHoe. [lenMMocTbh CyMMBI U pou3BeieHus. [{ereHne ¢ 0oCTaTKOM.
llo3uyuonnvie cucmemul cuucienus. /leouunas cucmema cyucienus. Ilepesoo

0eCAMUYHOU 3aNUCU HUCel 8 OBOUYHYIO U OOPAMHO.

Jpoon
OOGbIkHOBEeHHasE JpoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHEe IpoOei.

CpaBHeHue U yrnopsiiounBaHue Apodeii. Pemenue 3a1ad Ha HaXOXKACHUE YacTH OT
[EJ0or0o U I1EeJoro mo ero 4actu. JIpoOHoe 4YHCIO KakK pe3ysbTaT JIeJICHUS.
[IpencraBieHne necATUIHON IPOOH B BHUJIE OOBIKHOBEHHOW JAPOOU M BO3MOKHOCTH
IIPEICTaBICHUS] OOBIKHOBEHHOU IpOOM B BUJE AECATHYHOM. JlecaTnunbie 1podu u
METpHUYECKask CUCTeMa Mep. ApU(PMETHICSCKHIE JCHCTBUS M YUCIIOBBIC BRIPAKCHHS C
OOBIKHOBCHHBIMH M JICCAITUIHBIMH JIPOOSMHU.

OtHomenne. JlemeHwe B JaHHOM OTHOIIEHWHW. Macmrad, TpOomopIus.
[Tpumenenue mponopiuii mpu pemieHuu 3anad. JcHO8HOe C80UCMBO NPONOPYUL.
Haxoxnenue HeusBecTHOTO wieHa npomnopumu. (Ceolicmea u npeobpazosamue
nponopyuti. Cnocobvl npeobpazosanus nponopyuil. 3asucumocmu  medzncoy
senuyunamu. Ilpsavas u obpamuas nponopyUoOHaIbHOCMb. Aneopumm onpeoeseHus
suoa 3asucumocmu. llponopyuonanvroe oenenue. CnodxcHoe nponopyuoHaIbHoe
Oeslenue.

llepexo0 «k HamypanbHbiM — YUCIAM. Hcnonvzosanue  ceoticme
apugpmemuuecxkux Oevicmsuil. Ilpeobpazosanue 4uci08biX OPOOHBIX BLIPANCEHUIL.
Buv1600 hopmynvl cpedneii ckopocmu uepes cpeonee apugpmemuueckoe. CpenHee
apudmernyeckoe.

[TonsiTrie TiporieHTa. BhIunciieHre MpOIICHTa OT BETMIMHBI H BEJIMYUHBI TI0 €€
npoIeHTY. BrIpakeHne MPOLEHTOB ACCATHYHBIMU JIpoOsMHU. PerieHue 3amgad Ha
MPOIICHTHI. BhIpaxkeHne OTHOIICHHSI BEIMYUH B MPOIIeHTaX. [Ipocmoti npoyermHulil
pocm. Ilocmpoernue gpopmynvl npocmozo npoyeHmHo20 pocma.

Cnooicnbiti npoyenmusiiic pocm. Ilocmpoenue Gopmynvl ClOAHCHO2O NPOYEHMHOO0

pocma. Pewenue 3a0au Ha npoyenmbl, UCHONb3YSL POPMYTY NPOYEeHmA.

IHoJi0:)kUTENBbHBIC H OTPULATEIbHBIC YHCJIA
[TonoxurenbHble W OoTpuLATENbHbIE yucna. Llensie uncna. Moaynp uncna,
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reoMeTpuuecKkas HHTEpIpeTauns Moayis uucia. M3o0paxenue uucen Ha
KOOpJAMHAaTHOM  mpsiMoil.  YucnoBele  npomexyTku. CpaBHEHHE — 4HCEll.
ApudmeTnueckne AECUCTBUA C TOJOXKUTEIBHBIMU U OTPHUILIATEIbHBIMU YHCIAMHU.
Aneebpauueckan cymma. Onpedenerue GblYUMAHUA, UCNHOIb3V AN2€OPAUUECK)IO
cymmy. Buisoo mpasuna ymnooicenus uucen ¢ pazuvimu 3naxamu. Bwvieoo npasuia
OejleHUsl, UCNOJIb3YSl Onpedenenue 0eaumocmu. Bbleoo npasuna packpvlmus cKoOOK,
UCNONIbL3YSL NPABUNA NPUOABTIEHUSL CYMMbL K YUCTY U BbIYUMAHUSL CYMMbL U3 YUCTA.
Hcnonvzosanue pacnpederumenvHozo coucmea npu Gopmyiuposke npasuid
PACKpulmust CKOOOK € YUCTIO8bIM MHOIICUMENEM.

[IpsitMmoyTONBHAST CCTEMa KOOPAWHAT Ha IMJIOCKOCTH. KoopAWHATHI TOYKH Ha
IJI0CKOCTH, abcuucca u opauHaTa. [loctpoenue Touek n GuUryp Ha KOOpAUHATHOU
TUIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUA
[IpumeHeHre OYKB 1JIs1 3aMCH MATEMAaTHYECKUX BBIPAXKEHUM U TPEIIOKECHHM.

CpoiictBa apudmernueckux aeiictBuil. Packpeite ckobok. KoadduuueHr.
[TonoOHble craraeMele.

BykBeHHBIC BBIpaKCHHS W YHCIIOBBIC IMOJCTAaHOBKH. BYKBEHHBIC paBEHCTBA,
HaXOXKJCHUE HEM3BECTHOTO KOMITOHEHTA. YpasHeHue xax npeonodicenue ¢ 0OHOU
UIU HeCKobKUMU nepemennvimu. Kopenwv ypasnenus. Muooicecmeo kophell.
OcHoHble MemOoObl peuleHUs: YPAGHEeHULL.: Memoo npod u ouubox, memoo nepebopa,
pasHocuibHble npeobpazosanus. Penienne ypaBHeHWH. Pemenue 3amad MeToioM
YpaBHEHUM.

KoopauHaatHas IOCKOCTh. @YHKYUOHATILHASL 3A6UCUMOCTb GEIUYUH.

dopmyisl, (GopMyNBl TIEpUMETpa W IUIOMIAJX HPSIMOYTOJIbHHKA, KBajpaTta,
o0BéMa mapaiienenuneaa u Kyoa.

PemieHne TeKCTOBBIX 33124
Pemenne TekcTOBBIX 3amady  apuMETUYECKMM crocoOoMm. Pemienwue

JoTUYeCcKuX 3anad. Pemenne 3amad nepebopoM BceX BO3MOKHBIX BAPUAHTOB.
Pemienne 3amay, cojaepiKalluX 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIUYUHBIL:

CKOPOCTb, BpeMs, paccTosiHUE, 1ICHA, KOJINYECTBO, CTOMMOCTb,

MIPOU3BOAUTEIILHOCTh, BpeMs, 00BbEM paboThl. ENWHUIBI M3MEpEeHHus: MacChl,

CTOMMOCTH, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSI3b MEK]ly €IMHULIAMU U3MEPEHUS
KAk 0 BEJIMYUHBI.
Pemenue 3anay, cBA3aHHBIX C OTHOLLIEHUEM, IPONOPIMOHATIBHOCTHIO BEJIMYHH,
MPOIIEHTAMHU; PEIlIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.
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OneHka W TPUKUAKA, OKpyrieHue pesynbrara. CocraBieHne OyKBEHHBIX
BBIPAKEHUH IO YCIOBUIO 3aa4HU.

[IpencraBieHre JaHHBIX C MOMOINBI0 TaOmui U guarpamM. Crosiduartbie
JMarpaMMbl: YTEHHE U MOCTpOeHUE. UTeHHE KPYTOBBIX JUArPAMM.

H3bIK u 102UKa
Honamue ompuyanus. I[Ipomusopeuue. Ompuyanue o6UWUX 8bICKA3bIBAHUIL.

Ompuyanue 8vickasvlganuii o cyujecmeosanuu. Cnocoowvl 8blpadcenusi OMmpuyaHus
00WUX BbICKA3BIBAHUL U 8bICKA3LIGAHULL O CYUEeCMBOBAHUU 8 eCTNEeCMBEHHOM s3bIKe.
llepemennas. Boipasicenus ¢ nepemennvimu. Ilpeonosicenus ¢ nepemeHHbIMU.

llepemennas u keanmopwl. Ompuyanue ymeepicoenuii ¢ keanmopamu. Ilonsmue
noeuyeckozo ciaedosanus. Ompuyanue credoganus. ObpamHoe ymeepicoeHue.

Cnedosanue u pagnocunvrocms. Credosarue u c80UCMBEA NPeOMenos.

Harasignas reomerpust
Harnsouele mnpencraBienuss o ¢durypax Ha IDIOCKOCTH: TOYKa, Mpsmas,

OTPE30K, JIy4, yroJj, JJOMaHas, MHOIOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacronoxeHue IBYX MNPsAMBIX Ha IUIOCKOCTH, I1apajljiesIbHBIC
IpsAMbIE, TEPICHAUKYISIPHBIE IpsAMble. M3MepeHune pacCTOSHUN: MEXAy ABYyMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JJIMHA MapLIpyTa HAa KBaAPaTHOMU CETKE.

N3mepeHne u ocTpoeHue yriloB ¢ MOMOUIBIO TpaHCHOpTHpa. Buabl
TPEYTOJIBHUKOB:  OCTPOYTOJBbHBIM, MPSAMOYTOJIbHBIM, TyHOYTOJIbHBIM,
paBHOOEPEHHBIMH, PaBHOCTOPOHHUI. YeTBIPEXYTONBHUK, IIPUMEPBHI
YETBIPEXYTOJIBHUKOB. [ IpIMOYTrOIbHUK, KBaIpaT: UCIIOIb30BaHUE CBOMCTB CTOPOH,
yri0B, nuaroHaneut. Uzo0paxenne reomeTpuueckux (puryp Ha HETUHOBAHHOM
Oymare ¢ UCHOJIb30BaHUEM LIUPKYIISl, TUHEUKH, YTOJIbHUKA, TPAHCTIOPTHPA.
[Toctpoenus Ha kieTyaroi Oymare.

[lepumerp wmHoOroyrompHuka. IloHsTne tIomAamM QUrypsl, €IUHULIBI
u3MepeHus wiomanu. [Ipubmmkénnoe n3MepeHue miomaay Guryp, B TOM 4UCiIe Ha

KBagpaTHOU cerke. [lpubnmxEHHOe H3MEpEeHUE JIMHBI OKPY>KHOCTH, TUIOLIATU
Kpyra.

CumMeTpus: LIeHTpasibHasi, OCEBas U 3epKaJibHAsi CHMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX (HUTYD.

Harnsgueie mnpeacTaBiaeHus O MPOCTPAHCTBEHHBIX (QUTypax: nouamue
MHO202PAHHUKO8 - napauieienuned, Kyo, npuzma, nupamuod, HOHAmue mej

epawjeHus - KOHyc, YunuHop, wap u cgepa. HM3obpasxceHue npocmpancmeeHHbIX
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Queyp. Illepsuunoe npedcmasneHue 0 Ce4eHUAX HNPOCMPAHCMBEHHBIX @QUYp,
nocmpoeHue cedeHull MHO202PaHHUuKos. llpumepvl pazeépmox MHO202PAHHUKOS,
YUIUHOPA U KOHYCA.

[lonsitue 00bEMa, enuHUIlbl M3MEpeHHs] 00BEMaA. OOBEM MPSMOYTOJIBHOIO
napasuienienumnesna, Kyoa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  Ppe3yJbTATBI OCBOCHHUS IMPOTrpaMMbl IO MaT€MaTHKe
XapaKTEePU3YIOTCS:
1) naTpuoTHYeCKOe BOCTIMTAHHE:
NPOSIBIECHUEM HHTEpEca K MPOIUIOMY U HACTOAILIEMY POCCHICKONW MaTE€MAaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTWKEHHSIM POCCHUUCKMX MAaTEMATHKOB H
POCCUICKON MAaTeMaTUYECKOW WIKOJbI, K HMCIOJIb30BAHHIO 3THX JOCTHKEHUU B
JIPYTUX HayKax U MPUKIAJHBIX cepax;

2) TPaKIAHCKOE M TYXOBHO-HPABCTBEHHOE BOCIUTAHHE: TOTOBHOCTBIO K
BBINIOJTHEHHIO 00513aHHOCTEN I'paX</1aHWHA U pean3aliy ero Mnpas,

MIPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS Pa3JIMYHBIX
CTPYKTYp, SIBJIICHHI, TpPOLEAyp TpakJaHCKOro oOIecTBa (Hampumep, BbIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHMIO JTHYCCKHX IMPOOJIeM, CBS3aHHBIX C
NPaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHHM HAayKH, OCO3HaHHEM Ba)XKHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B JIE€ATEIIBHOCTH YUYEHOro; 3) TPYyAOBOe
BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTUE€ B pELIEHWHM MPAKTHUYECKHX 3a/]ad
MaTE€MaTUYECKOM HaIMpaBJIC€HHOCTH, OCO3HAHUMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs HA TMPOTSHKEHUM BCEH KU3HU ISl YCIEHMIHOM MNpodeccHoHaIbHOM
JESITEIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHUEM UHIUBUIYaTbHON TPAEKTOPUU 00pa30BaHUS U dKU3HEHHBIX IJIAHOB C

y4€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH; 4) 3cTeTHYecKoe
BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHATBHOMY M OCTETHYECKOMY  BOCIIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHUH, pacCyXICHWH, YMEHHUIO BUIETH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAy4YHOIO
MO3HAHUS:

OpHUEHTAIMEH B ACSITEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAayUHBIX MPEICTABICHHNA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YEJOBEKa, MPHUPOAbI U OOIECTBa,
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NOHMMaHHEM MaTeMaTUYeCKOM HayKH Kak c(hepbl UeIOBEYECKOH IesTeNbHOCTH,
JTAIlOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHA LMBWIM3ALMM, OBJIAJCHUEM
A3BIKOM MAaTEMAaTUKA W MAaTEMAaTHYECKOM KyJIbTypOW KaK CPEACTBOM IIO3HAHUSA
MHpAa, OBJIAJECHUEM IPOCTEUIINMH HABBIKAMH MCCIEN0BATEIBCKOMN NESITEIBHOCTH,

6) ¢pusnuyeckoe BOCIIUTAHME, ¢dopMmupoBaHue KyJbTYpPbI
310POBbSI M IMOLMOHAJBHOTO 0JIATONOIYYHsl: TOTOBHOCTHIO IPUMEHSTh
MaTeMaTHUYeCKUEe 3HaHUS B MHTEPECax CBOETO 3/I0POBbBS, BEICHUS 3J0POBOTO
oOpasa Xu3HH (30pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U
OTIbIXa,  peryJsipHas puznyeckKas aAKTUBHOCTH),
c(OpMUPOBAHHOCTHIO HaBbIKA peieKcrH, MPU3HAHUEM CBOETO MTPaBa Ha OLIHOKY
¥ TaKOTO K€ TpaBa APYroro 4eI0BeKa; 7) IKOJOru4ecKoe BOCIIUTAHUE:
OpUEHTALMEN HAa MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN JJIs pelleHus 3a1a4
B 00JIaCTH COXPAaHHOCTHU OKPYKAIOLIEH Cpe/Ibl, INTAHUPOBAHUS MOCTYIIKOB M OLIEHKU
UX BO3MOXKHBIX MOCJICJICTBUH JIJIs1 OKPY’KAIOIIEH Cpe/ibl, 0COZHAHNEM TTI00aTbHOTO
XapakTepa dKOJOTUIECKHUX MPOoOIeM U IMMyTei UX pelieHUs;
8) aganTanus K M3MEHSIIOUUMCS YCJIOBUSM COLMAJILHOM U MPUPOIHOIi cpelbl:
TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSIX HEOTPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUUECKYIO AeITeIbHOCTh, B TOM YHCIIE YMEHUE
YUUTBCSA y NPYTUX JIOJed, MpruoOpeTaTb B COBMECTHOM NEATEIHHOCTH HOBBIC
3HAHUS, HABBIKK W KOMIIETCHIIMM W3 OMbITa JAPYTuX; HEOOXOAWMOCTHIO B
¢bopMUpPOBaHNN HOBBIX 3HAHUH, B TOM 4ucie GOpMyIUpOBaTh HAEH, TOHSITHS,
TUIIOTE3bI 00 0OBEKTAX U SIBICHUSAX, B TOM UHCJIE paHEe HE U3BECTHBIX, OCO3HABATh
neuIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;
CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE
pelieHuss U AercTBusl, (pOpPMYIMpPOBaTh M OLICHUBATh PUCKU U MOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckne q1eMCTBUS:

BBISIBIIATh M XapPAaKTEPU30BATH CYLIECTBEHHBIE IPU3HAKM MATEMATHYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHWNA MEXAY TMOHATHUSAMHU, (POpMyIUpOBaAThH
OTIpEJICIICHHS TIOHSTHI, YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHHUS IS OO0OOIIEHHWS W CpaBHEHUS, KPUTEPUHU TMPOBOJMMOIrO aHAJM3a;
BOCIIPUHUMATH, (POPMYITHUPOBATH U TIPEOOPA3OBHIBATEH CYKICHUS: YTBEPAUTECIHHBIC
U OTpUIlATeIbHBIC, E€IUHUYHBIC, YAaCTHBIE M OOIIHWE, YCIOBHBIC; BHISBISATH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHUBOpeursi B (pakTax,
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JAHHBIX, HAOMIOIEHUAX W YTBEPXKICHUSX, MpEIaraTh KPUTEPUH ISl BBHISBICHHUS
3aKOHOMEPHOCTEN M MPOTUBOPEYMIL; J€JIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB
JIOTUKHU, JEAYKTUBHBIX U HMHAYKTUBHBIX YMO3aKJIIOUEHUW, YMO3AKIIOUECHUI IO
aHaJIOTUHU; pa30oHupaTh J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPXKJIECHUH (TPsSMBIE U
OT MPOTHUBHOIO), NPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JIOKAa3aTEIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBHICTPAMBATh apryMEHTAIIMIO, TPUBOJUTH NPUMEPHI U
KOHTPIpPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYXKIIEHHUS, BBIOMpPATH CIOCOO
penieHust yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMS], BRIOUPATh
HanOoJIee MOAXOAIIIUNA ¢ YUETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciaenoBarebCKUe 1eMCTBYA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT MO3HAHUSA,
dbopMyaMpoBaTh  BOMPOCHL,  (UKCUPYIOIIHE  MPOTHBOpPEUYHE,  MpodIiieMy,
CaMOCTOATENILHO YCTAaHABJIMBATh HCKOMOE M JaHHOE, (HOpPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIMI0, MHEHHUE; MPOBOJUTH IO CAMOCTOATEIHLHO
COCTABJICHHOMY TUTaHY HECJIOXKHBIM 3KCIEPUMEHT, HEOOIBIIIOE MCCIIEIOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH OOHEKTOB
MEXJy COOOM; CaMOCTOSITEIbHO (OpMYIUpOBaTh OOOOIIECHUSI W BBIBOJABI IIO
pe3ylibTaTaM  MPOBENEHHOTO  HAONIONEHHUS,  HCCIEeIOBaHUS, OIICHUBATh
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  pE3yJlbTaTOB,  BBIBOJIOB U  00OOIIECHUH;
MPOTHO3UPOBaThH  BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKXKe BbBIJIBUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGora c undgopmanmueii:
BBISIBJISITh HEJOCTATOUYHOCTh U U30BITOYHOCT,  MH(pOpManuu,
JAHHBIX, HEOOXOAMMBIX JIJISi pEeUIeHUs 3a7aud; BBIOMpATh,  AHAJIM3UPOBATH,

CUCTEeMAaTU3UPOBaTh W HHTEPIPETHPOBATH MHPOPMAIIMIO PA3THYHBIX BUIOB U

dopm mpencTaBieHus; BbIOUpaTh GOpMY TpenCTaBieHUs UWHOOpPMAIUU |
WJUTIOCTPUPOBATH PEUIAEMBbI€ 3a/1a4M CXEMaMHU, AMarpaMMaMiy, HHOU Tpadukoil u ux
KOMOMHALIUAMM; OLEHUBATh HAAEKHOCTh HMH(POpPMAIMM 1O  KPUTEPUSIM,
IPEJIOAKEHHBIM YUYUTENIEM WIH CHOPMYITMPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHBIC y‘leﬁHbIe HeﬁCTBHﬂ:
BOCIIPUHUMATh U (DOPMYITUPOBATh CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUSs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, [JaBaThb IIOACHEHUS MO XOJIy pELIECHUs 3a/ayu,
KOMMEHTHUPOBATH MOJTYYEHHBIN PE3yNbTaT; B X0A€ 00CYkKACHUS 3a/1aBaTh BOIIPOCHI
[0 CYILECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBbI, pelIaeMoil 3aJauu, BHICKA3bIBATh
WJIeW, HALEJICHHbIE HA IIOMCK pPELIEHUs, CONOCTABIATH CBOU CYXKICHHUS C

20



CYXJCHUSIMH JPYTUX YYaCTHHUKOB JWajora, OOHapyXUBaTh pa3iudyHe U CXOJCTBO
MO3UIHNI, B KOPPEKTHOH popme PpopMyarpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;
NPEACTABIATh PE3YJIbTAaThl PEHICHUS 3aJaud, SKCIEPUMEHTa, MCCIEI0BaHUA,
IPOEKTa, CaMOCTOATENIbHO BBIOMPATh (OpMaAT BBICTYIUICHHS C Y4YETOM 3ajaauy
NpE3eHTAlud W OCOOEHHOCTEW ayJIUTOPUM; TMOHUMAaTb W  HUCIOJIb30BaTh
IPEUMYIIECTBA KOMAaHAHOM M MHIUBUAYaJIbHOW PAaOOTHI MpPU PELICHUH Y4E€OHBIX
MaTeMaTHUYECKUX  3a/Jay; [pPUHUMATh 1€JIb COBMECTHOM  JE€SATENIbHOCTH,
IUIAHUPOBATh OPraHU3allii0 COBMECTHOW padOThl, pacHpeiensiTh BHJIbI padorT,
JIOTOBapUBAaThCs, OOCYX AAaTh MPOLECC M Pe3yiapTaT padboThl, 00001IaTh MHEHUS
HECKOJIBKMX JIIOJIEH; y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (0OCyXkaeHus,
0OMEH MHEHHUSIMHU, MO3TOBbIE IITYPMBI U APYTUE), BHIMOIHITH CBOIO YacTh PaOOTHI
¥ KOOPJIMHUPOBATh CBOM JACHCTBUS C APYIMMHU YIEHaMHU KOMAaHJbl, OLICHHBATh
KAaueCTBO CBOEr0 BKJIaJa B OOUIUI MPOIYKT MO KPUTEPUSAM, CPOPMYIHPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

PerynsitTuBHble yHHBepCaJbHbIe y4eOHbIE 1eHiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJlTOPUTM pPEUICHMS 3a7adu (WJIh €ro
4acTh), BBIOMpPATh CHOCOO peIIeHUs C YYETOM HMEIOUIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTUPOBATH BapHUAHTHI
pelieHni ¢ y4€ToM HOBOM MHMOpMAIIHH.

CaMOKOHTPOJIb:

BJIaJIETh CITIOCOOaMU CaMOITPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelieHnusi MaTeMaTU4ecKOM 3ajadyu; MPEABUIIECTh TPYIHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTb IIPH PEIICHUM 3a7]a4l, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE
HOBBIX O0CTOSATENIbCTB, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPY/IHOCTEH; OLICHUBATH
COOTBETCTBHE pe3yjbTara JACSATEIbHOCTH TOCTaBJICHHONW IEIH W  YCIOBHUSIM,
OOBSICHSITh MPUYUHBI JTOCTHXKCHUS WIM HEJAOCTIKECHUS 1EIU, HAXOJIUTh OIIHMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

OcBoenune yriybsieHHoro ydeOHOro Kypca «Martematuka» B S06 kiaccax
OCHOBHOM IIIKOJIBI JOJKHO 00€CTIeUMBaTh JOCTHIKCHHE CIICHYIONIUX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3yJbTATOB (MPEIMETHBIC PE3yIbTaThl, JOCTUTAEMBIE 32 CUET
yrayOJeHus coAepKaHNus OTMEUCHBI KYPCUBOM ):
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5 kiacc Yuncsia 1 BbIYMCICHUSA
- [TornMath ¥ IPaBUIBLHO YNIOTPEOISITh TEPMUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
YUCIaMU; CPaBHUBATH U YIIOPAAOYMBATh HATypaJIbHbIC YUCIIA,

- COOTHOCHUTh TOYKY Ha  KOOPAWHATHOM  (YUCJIOBOHM) TIpSIMOH  C
COOTBETCTBYIOIIUM € YUCJIOM M W300pakaTh HATypajdbHBIC YHMCIIa TOYKAMHU Ha
KOOPAWMHATHOM

(4MCIIOBOM) TIPSAMOIA;

- BBITIOJHATH apuPMETHUSCKUE NEHCTBUS C HATYypaIbHBIMHU YUCIIAMHU;

- BBITIOJTHATH TPOBEPKY, MPUKUAKY PE3YIbTaTa BRIYUCICHUH;

- OKPYTJIATh HATypaJbHbIC YUCIIA;

- UCIIOJIb30BATh JIETMMOCTh HATYPaJIbHBIX YHCEN JJISi PEIICHUS MPaAKTUYECKUX
3aj1ad;

- HaXOJIUTh JEIUTENIN U KPATHBIC HATYPAIbHBIX YHCEI; TPUMEHATH MMPU3HAKU

nemuMoctH Ha 10, va 100, Ha 1000 u T. 1., Ha2 mua 5, a3 unHa 9, na 4 u na 25, na
8 umna 125, na 11 nnd peuieHus: MPaKTUYECKUX 3a]1a4;

- NPUMEHSATh OIPEJICICHUS MPOCTOrO0 W COCTABHOTO 4YHCIA JUIS PEIICHHS
NPAKTHYCCKHX 3a71aY;

- IPUMEHSTH TaOJIUIIBI IIPOCTHIX YHCEIT;

- IPUMEHSTH OTIPEICIICHUE CTEIICHHU YMCIIa ISl HAXOXKICHHMSI CTETICHEH;

- HAXOJWTh 3HAYCHHUE YHCIIOBOTO BBIPAXKCHHSI, COJIEPIKAIIETO CTCIICHU YUCEIT;

- packjaabIBaTh YMCIa Ha MPOCThIC MHOXKUTEIIH;

- 3aIUCHIBAThH YUCIIO B BUJIE POU3BEACHUS CBOUX MTPOCTHIX JICITUTENCH;

- Haxoo0ums HauboOIbWULL 0OWULl delumens U HaumeHvllee odWee KpamHoe
08YX U HECKOJIbKUX YUCe] PAZHLIMU CHOCOOAMU,

- UCNONIb308AMb 83AUMOCEA3b HAUOOIbULE20 00We20 delumens, HAUMEHbULe2O
00we20 Kpamuoeo u npouzsedenust uucen OJisl peuleHus NpaKmuyeckux 3aoad,; -
UCNONIL306AMb  NOHAMUE «B3AUMHO NpPOCMble YUCIA» OJil  PAYUOHATUAYUU
naxooicoenus HOJ u HOK se3aummno npocmoix uuce.

poon

- [OHUMaThb W TPaBWIBHO  YHNOTPEONATH TEPMHUHBI, CBSI3aHHBIE C
OOBIKHOBEHHBIMU U JIECITUIHBIMH IPOOSMU;

- CpaBHUBATh B IPOCTEHIIMX cClydasix OOBIKHOBEHHBIE IPOOH, NECATHYHBIE
IpoOu; cpaBHUBATH APOOU pA3HLIMU CHOCODAMU,

- COOTHOCUTh TOYKY Ha  KOOPJMHATHOM  (YHMCIOBOM) MPSIMOM  C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTb IpoOM M JNECATUYHBIE ApoOU
TOYKAMH Ha
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KOOPJIMHATHOM (YMCIIOBOM) MPSAMOIA;

- BBINOJHATH apu(METHYECKUEe ACHCTBUS C OOBIKHOBEHHBIMH JAPOOSMHU B
MPOCTEUINX CIIYHasiX, C ACCATUIHBIMU JPOOSIMU;

- BBIIOJHATH COBMECTHBIE BLIYMCIIECHHSA C OOBLIKHOBEHHBIMHU M JIECATHUYHLIMH
TPOOsIMH;

- IPUMEHSTH aJITOPUTMbI IEPEBO/Ia HEMTPABUILHOM APOOU B CMEIIAHHYIO IPOOb
Y CMEIIIaHHOM pOOH B HETIPaBUIIbHYIO APOOb;

- NPUMEHSTh OCHOBHOE CBOMCTBO Jpo0eii Ui coKpaleHus Apodeit pasHbIMU
croco0aMu U puBesieHUe 1podelt K o0IeMy 3HaMEHaTENo;

- pemiaTth 3a/1a4d Ha APOOH W MPOICHTHI; MEPEBOAUTH OOBIKHOBEHHEIE TpOOH B
JIECATUYHBIC POOU U 0OPaTHO;

- TPUMEHSTh KPUTEPUU BO3MOXKHOCTH TEpPEBOAAa OOBIKHOBEHHOW IpoOH B
JECATUYHYIO IpOOb;

- BBINOJHATH NIPOBEPKY, MPUKUAKY PE3YJIbTaTa BHIYUCICHUMH;

OKPYIJIATD ACCATUYHEIC I[p06I/I;
- BBIITIOJIHATD HpI/I6HI/I)KeHI/I€ JACCATHNYHBIX ,Hp06€ﬁ C Sa,I[aHHOﬁ TOYHOCTBIO,

- TEpeBOJAUTH OOBIKHOBEHHBIC JPOOM B KOHEUYHYIO WIH OECKOHEUH)IO
0ecsmuyHyo Opoos;

- BBINOHAMb NPUONUNCEHUST DECKOHEUHOU 0eCAMUYHOU OpoOU, - OKpPYIsimb

beckoneunvle oecsimuutvle Opoou. TexkcToBbIE 3a1a4U

00 pemath TEKCTOBBIE 3aJayd ApU(PMETHUECKHMM CIOCOOOM M € TOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPUAHTOB;

O u3BiexkaTh, aHaJIM3UPOBATh, OLEHUBATh HMH(POPMAIMIO, TPEACTABICHHYIO B
TabnMile, Ha CTOJOYATOM JuarpamMme, WHTEPIPETUPOBATh IPEICTABICHHbBIE
JAHHBIE, MCIOJb30BaTh JAaHHBIE IPU PELIIEHUU 3a4a4, CTPOUTH MOJEIH,
UCIIOJIb30BaTh KPAaTKHUE 3allMCH, CXEMbl, TaOIMIIbl, 0003HAYEHUs MPU PEIIeHUN
3a/1a4, IJIAHUPOBATh M PEAIU30BbIBATH PELICHUs, IMOSCHATH XOJ pEUIeHUS,
IPOBOAMTH TOMCK pAa3HbIX CIOCOOOB pEIHIeHHUS, COOTHOCUThH IOJTYYECHHBIN
pe3yJbTaT ¢ yCIOBUEM 3a/1a4yH, OLICHUBATh €0 MPaBIONOA00He, pelIaTh 3a1a4H C
BOMpPOCaMU;

IMOJIB30BAThCA OCHOBHBIMH CAWMHHIIAMH M3MCPCHUS: LCHBI, MACChl; PACCTOAHUI,
BPCMCHH, CKOPOCTH, BbIpAXXKaThb OAHN CAWHHIIbI BCIMYNMHBI YCPE3 APYTUC,

O pemaTh cocTaBHbIE 3aa4d B 2—5 NEWCTBHI ¢ HATypaldbHBIMH, APOOHBIMH W
CMEIIaHHBIMM YUCJIAaMHU Ha CMBICT apu(PMETHUECKUX JEUCTBHI, Pa3HOCTHOE U
KpaTHOE CpaBHEHHE, PABHOMEpPHBIE MpOoIecchl (BUAa & = DC), To ecTh pemaTsh
3a/1a41, COIEPIKAILME 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYUHBI: CKOPOCTb, BpEMSI,
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pacCTodgAHunC, IICHA, KOJIMICCTBO, CTOUMOCTD,

0 peuiaTh TpH THUIIA 3aaa4 Ha I[pO6I/I: HaX0XJICHUC YaCTH OT 4YMCja, YHcCJjia 110 €ro
qaCTu 1 I[pO6H, KOTOPYIO OAHO YHCJIO COCTAaBJIICT OT APYTOI'O,

0 pemath 3aauv HAa OJHOBPEMEHHOE PaBHOMEPHOE JABMKEHHE IBYX OOBEKTOB
(HaBcTpeuy Opyr Jpyry, B THPOTHUBOIOJIOKHBIX HAMpPABICHUAX, BJOTOHKY, C
OTCTAaBaHUEM): OTPEJCIICHUE CKOPOCTU COMIKEHUS U CKOPOCTH YJAJICHUSA,
PACCTOSIHUSL MEXKIY ABMKYIIMMHUCS OOBEKTAMHU B 33JaHHBII MOMEHT BPEMEHH,
BPEMEHU JI0 BCTPEUH;

0 pemath 3a1a4il BCEX M3YYECHHBIX TUIOB C OyKBEHHBIMH JAHHBIMU U HA0OOPOT,
COCTaBJISITh TEKCTOBBIE 33/1aUU K 33JaHHBIM OYKBEHHBIM BBIPAKEHUSIM;

0 caMOCTOSATEILHO COCTAaBIATH COOCTBEHHBIC 3aJla4d HM3YyYaeMbIX THIIOB IIO
3aTAHHOM MaTeMaTH4YeCKOW MOJICNId — YUCIOBOMY M OYKBEHHOMY BBIPKCHUIO,
cxeme, TabmIe;

0 IIpH PCIICHHUH 3a1a4 BBIIIOJIHATH BCC apI/I(l)MCTI/I‘—IeCKI/Ie HCﬁCTBHﬂ C N3Yy4YCHHBIMU
BCIMYHMHAaMM.
O camocmosimenvro cnmpountb U UCnoOJIb3oeambv j1cOpunmmsbl U3y4aembsblx Cilydaes

peulenuss meKcmosvix 3a0ad,
O pewams 3a0auu obwumu memooamu: npod u owmuUbOK, Memoo nepeboopa;

O ananuzuposamos, MOOEIUPOBAMD U peuiams meKcmoswle 3adayu 8 6—8 delicmauii

Ha 6ce Uu3y4eHHbvle oeticmeusi ¢ yuciamu,

O pewams 3a0auu Ha evluucieHUe NIOWAOU NPAMOY2OTIbHOSO MPEY2ONbHUKA U
niowaoel @ueyp, COCMABIEHHbIX U3 HPAMOY2OJbHUKOS, KBAOpamos u

NPAMOY20]IbHBIX MPEY20NbHUKO,

O pewams necmanoapmuuvle 3a0ayu no u3y4aembiM Memam, UCHOAb306aMsb OJis
peuieHus mekcmogulx 3a0ay epaguxu ogudxcenus. I'eomeTpruyeckue (purypbl u
BeJINYHHBI

00 monp30BaThCs T€OMETPUYECKMMH IOHATHUSMHU: TOYKA, NMpsAMas, OTPE30K, JIyY,
YI0JI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

0 npuBoauTh mNpuUMEpPhl OOBEKTOB OKPYKAIOUIETO0 MHpa, HMEIHX (Gopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

0 ucnonbp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIJIaMHU: BEPILIMHA CTOPOHA; C
MHOT'OYTOJIbHUKaMU: YToJI, BEpIIMHA, CTOPOHA, JHArOHalb, C OKPY>KHOCTBIO:
paauyc, AMameTp, UEHTP.
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u300paxaTb H3YYCHHbIE TE€OMETpUYEeCKHe (Urypbl Ha HEJIWHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO LUPKYJIS U JIMHEHKH;

HEIIOCPEACTBEHHO CPAaBHUBATH YIJIbl METOJIOM HAJIOKEHNS,

HEIIOCPEICTBEHHO CPAaBHUBATH YIJIBI METOJIOM HAJIOKEHUS;

U3MEPATH BEJINYMHY YIJIOB Pa3IUYHBIMA MEPKAMU;

U3MEPATh BEIMYMHY YIJIOB C IMOMOINBID TPAHCIIOPTUPA U BBIPAKATH €€ B
rpagycax;

HaXOJUTb CyMMY U Pa3HOCTb YTJIOB;

CTPOUTH YIOJI 33JaHHOM BEJIMUMHBI C TOMOIIBIO TPAHCIIOPTHPA,;

pacno3HaBaTh Pa3BEPHYTHIM yroj, CMEXHBIE U BEPTUKAJIbHBIC YIJIBI,
LHECHTPAJIbHBIA yTOJ W YrOJ, BIHUCAHHBIA B OKPYXHOCTb, HCCJIEIOBATH WX
MPOCTEHUIINE CBOMCTBA C TOMOIIBIO U3MEPEHUI;

HaxOJUTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JMHENKU, CTPOUTH OTPE3KU 3aJIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca;

UCIIOJIb30BaTh CBOMCTBAa CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBajpara IS UX
MOCTPOCHMSI, BEIYUCIICHUS IUIOMIAJAN U IEpUMETpa.

BBIUUCIIATh TEPUMETP M IUIOHAAb KBajpara, NpSIMOYroJibHUKa, QUryp,
COCTaBJICHHBIX U3 KBaJIPATOB, MPSIMOYTOJLHUKOB, IPSIMOYTOJIBHBIX

TPEYTOJILHUKOB, B TOM uucie GUryp, n300paxEHHBIX HA KIEeTYaTol Oymare;

pacno3HaBaTh NPSIMOYTOJIbHBINA TPEYrOJbHUK, €r0 YIJIbl, CTOPOHBI (KaTeThl U
TUIOTEHY3Y), HAXOAUTh €ro MIIONIA/lb, OITUPASICh HAa CBA3b C MPSAMOYTOJIbHUKOM;

IMOJIB30BAaTbCsA OCHOBHBIMHM MCTPHUYCCKUMMHU CAWHHUIAMU HU3MCPCHUA JIMHBI,
IjIomanan; BblpakaTb OAHHU CAVMHHUIIBI BEJIUNYWHBI YCPE3 IPYTUC,

pacrno3HaBaTh napasiesenumnes, Ky, HCIoJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHNUS; HAXOIUTh U3MEPECHUS TapaJiiesienurea, Kyoa;

BBIUHCIIATE OOBEM KY6EI, napamuiCiacimicia 110 3aJaHHbIM HN3MCPCHUAM,
IMOJIB30BATHCA CAMHHUIAMH U3MCPCHUA 06'béMa;

peuiatb HCCIOXKHBIC 3aJa4d Ha HU3MCPCHUC TI'COMCTPHUYCCKUX BCIWYHH B
MMPAKTHYCCKUX CUTYyaAlIUAX.

camocmosmellbHO YCmaHaej1Iuedms cnocoowl CPABHEHUA Y2106, UX USMEPEHU U

nocCmpO€eHUsl C NOMOWbIO mpaHcnopmupa,

ApU UCCIEO008AHUU CEOLICING 2e0MemMPULeCKUX Guayp ¢ NoOMoubio NPAKMUYECKUX
UMepeHuti U nPeoMemubix Mooeeti opmyIuposams coOCmMeeHHble 2UNome3ul

(C@OIZCWI@O CMEOJCHbIX U BEPMUKATIBHBIX V2106, CBOUCMBO CYMMbl Y206
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Mpey2oNbHUKA, YemblpeX)y20bHUKA, NAMUY20IbHUKA, C8OUCMBO YEeHMPATbHbIX U
BNUCAHHBIX Y2108 U OP.),

oenams 8bl800 O MOM, UMO BbIAGIEHHbIe CBOUCMBA KOHKPEMHbIX Queyp Helb3s
PACRPOCMPAnUmMs HA 8ce 2eomempuyecKkue ueypvl 0aHHO20 Mund, maxk Kak

HEB03MOIHCHO USMEPUMb KanCOle Uus HUux.

BeuuuHbI M 3aBUCHMOCTH MEKITY HUMH

0 ¥Cnoab30BaTh COOTHOIICHMS MCIKAY U3YyYCHHBIMU CIMHUIIAMU JIJIMHBI, IIJIOIIAAH,
06’bCMa, MacCCbl, BDCMCHU B BBIYUCIICHUAX

0 nmpeoOpa3oBbIBaTh,  CpPaBHUBATH, CKJIQ/IbIBATh u BBIYNTATH
OJHOPOJIHBIE BEJIWYUHBI, YMHOXAaTh U JEJIUTh BEJIUYMHBI HA HATypaJbHOE
YUCIIO;

0 nonp30BaThCs €AMHULIAMU IUIOMIAM M 00bEMa; NpeoOpa3oBBIBATh UX,
CPaBHUBATb U BBINOJIHATH apU(PMETHUECKHUE JEHCTBUS C HUMU;

0 4yuTaTh U B IPOCTEUIINX CIIy4assiX CTPOUTH KPYTOBBIE, TUHEHHBIE U CTOJIOYATHIE
JIarpamMmBbl;
0 uutath U CTPOUTH rpaKK IBUIKEHHUS, OIPEIEIATh 10 HUM;

O Bpemsi BbIxOJla U NPUOBITHS OOBEKTA; HAIPABICHUE €ro JABWKEHHS; MECTO U
BpeMsl BCTPEUM C JPYrUMU OOBEKTaMH; BPEMs, MECTO, MPOJOJIKUTEILHOCTh U
KOJIM4ECTBO OCTaHOBOK;

0 npunymbiBaTh MO TpadukaM ABUKEHUS PACCKA3bl O COOBITUSAX, OTPAKEHHEM
KOTOPBIX MOIJIH Obl OBITh paccMaTpruBaeMble TpaQUKU JBUKEHUS;

0 mcnosib30BaTh  3aBUCMMOCTH  MEXJAY KOMIIOHEHTaMM UM pe3yJIbTaTaMu
apu(PpMETUIECKUX JCHCTBUN [JIsi OIEHKH CYMMBbI, PA3HOCTH, MPOU3BEICHUS U
YaCTHOTO.

O camocmosmenvro cmpoums WK1y ¢ 3a0aHHOU YEeHOU OelleHUsl, KOOPOUHAMHDbILLL
JIY4, CMpoums hOPMyny paccmosHusi Mexicoy moukamu KOOpOUHAMHO20 JyYd,
Gdopmyny 3a8ucumocmu KOOPOUHAMbL OBUNCYWEUC MOYUKU OM 8PEMEHU

O0BUMNCEHUS U OD.;

O nabarodame ¢ nomowpro mabaUy, UYUCIOB020 JAYHUA 3ABUCUMOCIIU MEHCOY
NePeMeHHbIMU BeTUYUHAMU, 8bIPANCAMNDb UX 8 HECAONCHBIX CAVUASIX C NOMOUbIO
popmyn,;

O ucnonvszosame 0na pewenus 3aday Gopmynvl paccmosauus d mexncoy 08yms

PABHOMEPHO OBUNCYWUMUCA 0OLEKMAMU 8 MOMEHM 8peMeHU t Ol OBUNCEHUS
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Hascmpeuy opye opyey (d = so — (Vi + Vo) * 1), 6 npomuononoNCHbIX
nHanpasnenusx (d = so + (Vi + Vo) -+ 1), 60oconxy (d = so — (Vi — Vo) * 1), ¢
omcmasanuem (d = so+ (V1 — Vo) - 1);

O xoduposams ¢ nomowpio KOOpounam moyex @ueypvl KOOpOUHAMHO20 Yeld,
CAMOCMOSAMENLHO COCMABNIEHHbLE U3 TIOMAHBIX IUHULL,

O onpedensamob no epaghuxy 0susicenuss ckopocmu 00beKmos;

O
camocmosAameillbHO cocmaeisinio epaqbuku osudicerus u npudyMbleamb no HUm

pacckasel.

AJireOpandeckue npeacTaBIeHus!

0 quTaTrb, 3alluCbiBaTb, COCTAaBJIITh U HpCO6p330BBIBaTB OCJIBIC H I[pO6HBI€
BBIPAKCHUA,

0 3anmuceiBaTh B OYKBEHHOM BHJIC TIEPEMECTUTEIIBHOE, COUETATEIbHOE CBOMCTBA U
CBOICTBA CJIOKEHUS U YMHOKEHHUSI, pACIIPEICIUTEIIbHOE CBOMCTBO YMHOKEHUSA
OTHOCHUTEIIBHO CJIOKEHUSI M BBIYMTAHMS, YACTHBIE ciiydau nevctBuil ¢ 0 u 1,
MCIIOJIB30BaTh BCE 3TH CBOMCTBA JUISl YIIPOLIECHHUS BEIYMCIICHUM;

0 pacrpocTpaHaTh HM3y4YE€HHbIC CBOWCTBA apU(PMETHUYECKUX JCHCTBUU Ha
MHOKECTBO JIpOOei;

0 pemath NpPOCThIE U COCTaBHbIC YpPAaBHEHUS CO BCEMHU apUPMETHUUECCKUMHU
NEeUCTBUSMH, KOMMEHTHUPOBATH X0/ PEIICHUs, Ha3bIBasi KOMIIOHEHTHI JCHCTBU;
00 ncnosib30BaTh OCHOBHBIE ITPUEMBI PEIIECHUS YPABHECHUM:

0 npeoOpazoBanus, METOJ MPOO U OLTMOOK, METO/ Tepedopa;

0 3anuchIBaTh pelieHUE YpPaBHEHHH C MOMOIIIBIO 3HAKa PABHOCUIBHOCTH (&);

0 yhTaTh W 3amMCBIBAaTh C MOMOLIBKD 3HAKOB >, <, >, < CTpPOTru€, HECTPOTHUE,
JIBOMHBIE HEPABEHCTBA,;

O pemath MpOCTEUIIME HEPABEHCTBA HA MHOXECTBE IIEJIbIX HEOTPUILIATEIbHBIX
YUCEeJl C MOMOIIBI0 YHUCIOBOTO Jyd4a M MBICJIEHHO 3aMKMChIBATh MHOXECTBA WX

pELIEeHNH, UCTIOb3Ys

0 TeopeTHKO-MHOKECTBEHHYIO CHMBOJIUKY.

O Ha ocHoge 0bwux ceoticme apugpmemuueckux 0etcmeull 8 HEeCIOHCHbIX CLYUASX!

1) onpedensimov MmHONCECMBO KOPHEU HECMAHOAPMHBIX YPAGHEHUll (YPAGHEHUU C
00HOUL nepemenHol euda x(x + a) = b, 00Ho ypasHeHue ¢ 08yMs1 nepemeHHbIMU,
08a ypasHeHusl ¢ 08YMsl NEPEMEHHbIMU),;

2) ynpowams OYKEeHHble BbIPANCEHUS,

O ucnonvzosame 6yK6€HHy}0 CUMBOJIUKY 0Nt O505LI4€HM}Z u cucmemamusayuu
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3HAHULL yuawjuxcsi.

Mamemamuueckuii A3bIK U IJ1eMeHmMbl 102UKU

O

PACno3Hasamyv, yumames U HPUMEHAMb HOBble CUMBOTbL MAMEeMAmuiecKo2o
A3bIKA: 0003HaueHue 0oau, Opobu, npoyenma (3Hax %), 3anucvy cmpocux,

HeCmpo2ux, OBOUHbIX HEPAGEHCME C NOMOWbI0 3HAKo8 >, <, >, < 3HaK

NPUOTUICEHHO20 pPABEeHCMEd, 0003HaAUeHUe KOOPOUHAm HA NpsAMoOt U Ha
NJIOCKOCMU, Kpy2oeble, cmonbuamvle U JUHElUHble OUuazpammol, 2papuku

OBUMNCEHUSL,

onpeoesims 8 NPOCMEUUUX CLYYASIX UCMUHHOCHb U IOHCHOCTb 8bICKA3bIBAHUILL
cmpoums npocmeiuue 8blCKA3bl8AHUS C NOMOUWBIO TOCUHECKUX CBA30K U CHO08
«KAACOBIULY

CHAUOEMCAY, «6Ce20ay, KUHO20AY, «U/UTUY»,

000CHO8bIBAMb CBOU cyafcdemm, UCnoJjib3ysl U3y4€HHble 6 5 knacce npasuia u

CGOZZCWZGCZ, denamob no2uvecKue 6b160()bl,'

O cmpoums ymeepoicoenus, ucnonv3ys 3nak pasnocuivhocmu (S);

0 npoeoaumb HeCJI0JICHblEe JlocuvdecKue paccyofcdenuﬂ, UCnoJjb3ysl  Jjgocudeckue

O O o O

O O O O

d

onepayuu U 102U4ecKue Ces3KuU,

onpeoensims pagHOCUTLHOCTb YIMBEPHCOCHUU,
onpeoensims CyuecmeeHHble NPUHAKU ONpeoeleHUs.,
CMpoums a102uyecKue Yyenouku,

000CHOB8bIBAMb UCMUHHOCMb UAU TONCHOCHb 6bLCKA3bIEAHUS 06“4820 euUda U

8bICKA3bIBAHUS O CYUIeCTNBOBAHUL,

3anucvieams onpeoesienuss Ha Mamemamuyeckom A3viKe,

cmpoums onpeoeyieHus N0 PUCYHKAM;

UCNOIb308aMb OnpedeieHUs OJisl peuleHUs PA3TUYHbIX 3A0AHULL,

peuams no2udecKue 3a0ayiu ¢ UCNOIb308aHUeM epaghuieckux mooenet, maoauy,
epacghos, ouazpamm Diinepa—Benna,

cmpounib U oceausantb npuembvl peuterusl 3a0ay 102U4ecKo20 xapaknmepa 6

coomeenmcmeuu C npoepafwwod S knacca.

Pa6ora c undgopmanmeil 1 aHAIN3 JAHHBIX

a

UCIIONB30BaTh JUIsl AaHaIW3a IPEACTAaBICHHUS M CUCTEMATH3allMM JaHHBIX
TaOJIUIIbI, KPYTOBBIE, TUHEHHBIE U CTOJIOUATHIE AMATPAMMBI, TPa(UKN TBUKECHHUS;
CpPaBHHMBATh C MX IIOMOIIBIO 3HAYEHHs BEIMYMH, UHTEPHPETUPOBATH JTAHHBIC
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TabNIuUI, TarpaMM U rpapuKoB;

O paboTaTh ¢ TEKCTOM: BBIAENATh YAaCTH YYEOHOrO0 TEKCTa — BBOAHYIO 4YacTh,
TJIABHYIO MBICIIb M BaXXHBIE 3aMEYAHUS, IPUMEPBI, UIUTFOCTPUPYIOLIUE TIIABHYIO

O MbIchb, 1 BayKHBIC 3aMEUaHUsl, MPOBEPATH MOHUMAHNUE TEKCTA;

O BBIMOJHATH MPOEKTHBIE PaOOTHI MO 33JJaHHOM WJIM CAMOCTOSITENIbHO BHIOpaHHOU
TeME, COCTaBJISITh IJIaH MOMCKa HH(POpMaIUY;

O orGuparh  HMCTOYHMKM  HHpOpManMK  (COPABOYHUKH,  SHIUKIONEIAUH,
KOHTpOJIUpYyeMOe MpocTpaHcTBO WHTepHeTa © JAp.), BBHIOMPATH CIOCOOBI
IpeCcTaBIeHNs] HHPOPMALINH;

O BBIOJIHATH TBOpUECKHE pabOThI 1O TeMaM: «llepenaua nHpopmany ¢ TOMOIIBIO
KoOpJuHaTY», «['paduku qBUKEHUN;

paboTaTh B MaTepualbHONW W HMHGPOPMAIMOHHOW Cpe/ie OCHOBHOIO OOIIEro
oOpa3zoBaHusi (B TOM 4YHCIE C Y4YEOHBIMHM MOJIENSIMU) B COOTBETCTBUU C
coJiep>KaHUeEM YIITyOJIeHHOTO yueOHoro npeamera «MareMartuka. 5 Kiace.

6 KJ1ace
I‘II/IC.]'la MU BBIYMUCJ/ICHUA

O 3HaTh U NOHUMATh TEPMHHBI, CBSI3AHHBIE C PA3JIMYHBIMM BUIAMU YUCET U
croco0aMu MX 3aMKCH, TEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJHOU (POpMBI 3amucu
4yucia K Ipyrou;

O CpaBHUBATHb U YIIOPAAOYHMBATL LCJILIC YHCJIA, OOBIKHOBEHHBIE U ACCATHNYIHBIC
I[pO6I/I, CpaBHUBATDH YHCJIa OJHOI'O M PAa3HbIX 3HAKOB,

O BBINIOJIHATh, COYETask YCTHbIE U NUCHbMEHHBIE MPUEMBI, apu(PMETHUUECKHE
JEHCTBUS C HATYPaJIbHBIMU U LEJBIMU YHCIAMU, OOBIKHOBEHHBIMH U JECATUUYHBIMU
APOOSIMH, TTOJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHUCIIAMU;

O BBIYUCJISAT 3HAUEHUS YU CIIOBBIX BBIPAKEHUM, BBITOJIHATD TPUKUIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

O BBHITIOJIHATHh MTPEOOPA30BaHUS YHCIOBBIX BBIPAKCHUN HA OCHOBE CBOWCTB
apu(pMETHIECKUX TCUCTBUI;

O OMpENCNATh TAKTUKY BBIUMCICHUH B 3aBHCHMOCTH OT KOHKPETHBIX
00CTOATENBCTB, HO TaK, YTOOBI peIlIeHHE OBLIO TI0 BO3MOXKHOCTH 00Jiee IIPOCTHIM U
yIOOHBIM;

O HaXOJIUTh OTHOIIEHNE BEJIMYUH U YHCEIT,

O YUTAaThb U 3allMCbIBATh OTHOIICHUSA Pa3HBIMHU CHOCO6aMI/I;
O HaxXoAuThb IMMPOUCHTHOC OTHOICHUC,
O

A0Ka3bIBaTb UCTHUHHOCTDH IIPOIIOPLINH,
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O 3aIlIUChIBATL W HYHUTATh IPOINOPLHHHN PaA3HBIMH CHOCO6aMI/I, HCIIOJIB3Ys
MAaTEMATHYICCKYIO TCPMHUHOJIOTHUIO,

O HaXOAHTh CpeiHee apu(PMETHIECKOE YUCET U BEJINYHH;

O ONpCACIIATL NPUHAIC)KHOCTL YHUCCII MHOXCCTBAM HATYpPAJIbHBIX, HCIIbIX,
pairOHAJIbHBIX YHUCCII;

O n300paxaTh Yrciia Ha KOOPAUMHATHOM MPSIMOH;

O MPUMEHSITh TEOMETPUUECKUNA CMBICIT MOAYJISL YMCIIA JJIsSl pELICHUS] YPaBHEHUS
Y HEPABEHCTBA,
O COOTHOCUTh TOYKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U H300pa)kaTh YMCJIa TOYKAMU HA KOOPJMHATHOW NPSIMOM, HAXOIUTh
Moayab uyucia; 0 coOTHOCHTH TOYKM B TPSIMOYTOJBHON CHCTEME KOOpIAMHAT C
KOOpPAMHATAMU 3TOU TOUKHU;

pacrno3HaBaTh YMCIOBYHO MPSIMYIO, Ha3bIBaThb €€ CYIIECTBEHHBIC IIPU3HAKH,
ONpeAessATh MECTO YMCJIAa HAa YUCIOBOM MPSIMOW, CPABHHMBATh, CKJIAJbIBATH W
BBIUNTATH YUCJIA C IIOMOILBIO YHCIOBOM IIPSMOW;

O Ha3bIBaTh CYILIECTBEHHBIE IPU3HAKH KOOPAWHATHOM NPSIMOM, ONPEAEIATH
KOOPAUHATHl IIPUHAIJICKANIUX €d TOYEK C PALUOHAIBHBIMU KOOpPAUHATAMU,
CTPOUTH M HUCHOJb30BaTh JJI pelleHHs 3adad (popMyiy pacCTOSHUS MEXIYy ee
TOYKaMU;

O pacro3HaBaTh KOOPAWHATHYIO TIJIOCKOCTh, HAa3bIBaTh €€ CYIICCTBCHHBIC
MIPU3HAKH, OMPEEIATh KOOPAUHATH TOUYEK KOOPJIWHATHOMN TJIOCKOCTH M CTPOUTH
TOYKH TI0 UX KOOpAUHATAM;

O OKPYIJISATH IIEJIbIe YHCiIa M JIECATHYHBIC NPOOHM, HAXOIUTHh MPHOJIMIKCHHS
gucen. 0 npumensmo paziuunvie sapuanmoel peuieHuss npumepos, YNpouiamo
npeobpa308anus, UCKAMb ONMUMATbHbLE CHOCOObL PeuleHUs « OIUHHBIX) NPUMEPOS;
0 npumeHsms NOHAMUSL NPOCIO20 U CILONCHO20 NPOYEHMHO20 POCMA OIS peuleHUs
3a0a4 IKOHOMUHECKO20 XapaKmepa,

O nepesooums 0eCAMUYHYI0 3anUcCh Yucel 8 0BOUUHYIO CUCEM) U 0OPAMHO.

YucsoBble 1 OyKBeHHbIE€ BbIPAsKEHHUsI

O MCITOJIB30BATh OYKBHI JIsl 0003HAYEHUS YMCEN TIPH 3alUCA MAaTEeMaTHIECKUX
BBIPKEHUI, COCTABIISATh M YMTATh OYKBEHHBIE BHIPAKEHUS U (DOPMYIIbI, HAXOIUTh
3Ha4YeHUsI OYKBEHHBIX BBIPAXEHUM, OCYIIECTBIISII HEOOXOAUMBIE MOJCTAHOBKU U

0 npeoGpasosanus (pacKpbiBaTh CKOGKH, OIPEACITh KOA((HIIMEHTE B GYKBEHHBIX
BBIPXEHUSX, IPUBOJUTH MOAOOHBIE ClIaraemMbie U T.1.);
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O HAXOJIUTh HEU3BECTHBIA KOMIIOHEHT PaBCHCTBA,

O UCITIOJIB30BaTh MOHATUE «PELINTh YPABHEHUs» MPU HUX PEIICHHH; CTPOUTH
HOBBIE CIIOCOOBI pEICHNs] YPaBHEHU;

O pemarh ypaBHEHHS CO BCEMH apU(PMETHUYECKUMHU JEUCTBUSAMHU Pa3HBIMH
criocobamMu: PaBHOCUJIBHBIMH TMPEOOPA30OBAHUSIMU, Memo0oM Npob U OwUOOK,
Memooom nepebopa,

O IIOHHUMAaThb U yrIOTp€6J'ISITI> TCPMHHLBI, CBA3AaHHBIC C 3aIllMCHbIO CTCIICHU YHCJIA,
HaXOJUThb KBaJApaT U KY6 qucia, BBIYHUCIATH 3HAYCHHS YHCIOBBIX BBIp&)KE?HHfI,
COACpKalIUX CTCIICHU,

O IMOJIb30BATHCA IIPU3HAKAMU ACIUMOCTH, PACKIAAbIBATL HATYPAJIBbHBIC YHCJIA
Ha MMPOCTBIC MHOXXHUTCIIN,

O MOJIb30BAaThCA  MACIITa0OM, COCTaBJIATh MPONOPUMKA U  OTHOIICHUS;
O MIPUMEHSATH OCHOBHOE CBOMCTBO MPOIMOPLIMH JIJIsl HAXOXKACHUSI HEU3BECTHOTO
YJIeHa MPONOPLUHU; TPEOOPa30BHIBATH IPOIOPIIHH.

O Ha OCHOBe O00OWUX CBOUCME apupmemudeckux Oeucmeuil 8 HeCI0HCHLIX
CYYASIX:
— Onpeoesisimb MHONCECME0 KOPHEU HeCMAHOAPMHbIX YDAGHEHU,

— ynpowams OYKEEHHblE 8bIPANCEHUSL,

a UCNONb308aMb OYKGEHHYIO CUMBONUKY OJisl 0000WeHUs U CUCMeMamu3ayuu
3HAHUL Y4AWUXCH;

O pewams npocmetiwue ypasnenus ¢ mooynem, ucnoiv3ys KOOPOUHAMHYIO
npAMYIo u onpeoenenue Mooy,

a pewams npocmetiuiue HepaseHCmMaa U 08OUHblE HePABEHCMBA C MOOYIEM C

NOMOWBIO KOOPOUHAMHOU NPAMOU.

TexcToBBIC 3a1a4N

O CaMOCTOSTENIbHO aHAJIU3UPOBATh 337a4M, CTPOUTH MOJEIH, IUIAHUPOBATH U
peanu30BbIBaTh PEUICHUS, MOSICHATH XOJ PELICHHs, MPOBOAUTH IMOUCK Pa3HBIX
CIIOCOOOB pEIIEHUs, COOTHOCHUTH IOJIYYEHHBIN pe3yjibTaT C YCJIOBHUEM 3ajaud,
OLIEHMBATh €0 NMpPaBIoNogo0ue, penaTh 3a1a4u ¢ BOIpOcamu;

O peniaTh MHOTOLIArOBbIE TEKCTOBBIE 3a/1a4U apU(PMETHUECKUM CIOCOOOM;

O pemars 3aJa4d, CBSI3aHHBIE C OTHOLICHUEM, NPONOPLUHUOHAIBHOCTHIO
BEJINYMH, ITPOLICHTAMHU,;
O peliaTh TP OCHOBHBIE 337a4i Ha JPOOH U MPOLIEHTHI;

O
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pewamsv 3a0ayu Ha NPOCMOU U CLONHCHBIU NPOYEHMHBIU POC,

0 HCIIOJBb30BAaTh IMOCTPOCHHBLIC  aJITOPUTMblI COBMECTHLIX I[CﬁCTBI’Iﬁ C
OOBIKHOBEHHBIMH H ACCATHNYHBIMHA I[pO651MI/I IIpu pCUHICHUM 3a1a4 Ha ,ZIpO6I/I u
IMPOUCHTHI;

O  pemars 3amauym, coaepamiue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEITHUYMHBI:
CKOpOCTb, BpeMs, paccrosiHue, IeHa, KOJINYECTBO, CTOUMOCTb;
MIPOU3BOJUTEIILHOCTh, BpeMs, 00bEMa paboThl, HUCHOJIB3Ys apuMeTHYeCcKue
JICUCTBUS, OLEHKY, MPHUKUAKY; TOJb30BaThCS  COUHUIIAMH  U3MEPECHHS
COOTBETCTBYIOIUX BEIHYUH;

O peuiaTs 3a1a491 Ha ABHUIKCHHUC 110 PCKC: HAXOAUTb CKOPOCTH I10 TCUCHUIO PCKH,
CKOpPOCTb IIPOTHUB TCUCHMA, CO6CTB€HHYI-O CKOpPOCTb U CKOPOCTb TCUCHHUA IIO
CKOPOCTH I10 TCUCHHUIO U CKOPOCTH ITPOTHUB TCUCHHA,

O CTPOUTHb MOACIN OJHOBPCMCHHOI'O PaBHOMCPHOI'O IABHIKCHUA 00BEKTOB Ha
KOOPAWMHATHOM JIYUC,
O

O YUTaTh U CTPOUTH Fpa(bI/IKI/I ABHIKCHUA, OIIPCACIIATD 110 HUM: BPCM: BbIXOJa U
HpI/I6I)ITI/ISI O6’b€KTa; HaIlpaBJICHUC €TI0 IBHJKCHHA; MCCTO H BpPCMA BCTPCUU C
APYIruMun O6’beKTaMH; BpEM:A, MCCTO, ITPOAOJIKUTCIIBHOCTD U KOJIUYCCTBO

OCTaHOBOK;
MPUIYMBIBATH IO TpapUKaM JBUKEHHUS PACCKa3bl O COOBITUAX, OTPAKEHUEM

KOTOPBIX MOIJIH Obl OBITh paccMaTpruBaeMble TpaQUKU JBUKEHUS;
O pacrno3HaBaTh NPSIMYI0 U 00paTHYIO MPONOPLUOHAIbHbIE 3aBUCUMOCTH;
O 3a/1aBaTh 3aBUCUMOCTHU C TOMOIIBIO POpMYyJI, TAOIHILL, TPAPHUKOB;

O HaXOAUTh TO TpaduKy TpsMOA U OOpaTHOW MPOMOPIIMOHATHLHOCTH
KO3(PUIIMEHT NPONOPLIMOHATILHOCTH;

O pacro3HaBaTth (PYHKIMOHAJIBbHYIO 3aBUCUMOCTh CPEIIM JAHHBIX Pa3IMUHbIX
3aBUCHUMOCTEM;

pemarts 3aga4u CO CpCAHUM apI/I(l)MeTI/I‘-IeCKI/IM YuCCJI U BCIIMYHH,
HCII0JB30BaTh MOHATHE «MacCIITa0 AJIA pCIICHUA 3a1a4,

COCTaBJIAITh 6YKB€HHBIC BBIPAXXCHHUA 110 YCJIOBHUIO 3a/1a4u,

peliars 3a1a4i METOA0M YPaBHEHUN;

O O 0o 0o O

CaMOCTOSTEIIbHO COCTaBJIATH COOCTBEHHBIC 3aJIa4d W3YYaeMBIX THIIOB IIO
3aJIaHHOM MaTEMaTUYECKON MOJIEIN — YHUCIOBOMY M OYKBEHHOMY BBIPAKCHHIO,
cxeme, TadimIE;

O W3BJICKAaTh HMHQPOPMAIIUIO, TPEJCTABICHHYI0 B Ta0JMIax, Ha JUHEHHOM,
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CTONOYaTOW WM KPYrOBOM JuarpamMmax, HWHTEPIPETHPOBATh MPEACTABICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 3a]1a4;

O MPECTaBIATh MHPOPMAIIHIO C TIOMOIIBI0 TAONIUI, TMHEHHONW U CTOJIOUYATON
JarpaMM.

O CAMOCMOAMENLHO CIMPOUMb U UCNOIb308AMb ANOPUMMbL U3YUAEMbIX
cllyuaes peuieHus meKcmogulx 3a0au,

O AHATU3UPOBANL, MOOEUPOBAMb U PEUUAMb MEKCMOo8ble 3a0adu;

O peuams 3a0ayu Ha 8blYUCIeHUe NI0WAOel PASHBIX 2e0MeMPUYeCKUX Guayp,

d CAMOCMOAMENbHO ~ CMPOUMb  WKANLY C 3A0AHHOU  YEeHOU  OelleHus,
KOOPOUHAMHYIO NPAMYIO, CMPOUms QOpMYNYy PACCMOSHUL MeHCOy MOUKAMU
KOOPOUHAMHOU NPAMOLL,

O HAOI00amb ¢ NOMOWDBIO MAOIUY 3ABUCUMOCTIU MEHCOY NePeMeHHbIMU

eeluduHamu, eblpastcantb UX 6 HeCJH0NHCHbIX CIYUasiAXxX C NOMOULbIO qupMle,'

O onpedensims no opmyne a = bc uo 3asucumocmu (npamas Ui 0Opamuas
NPONOPYUOHATLHOCIY),
| UCnobL308amb OJISl peuleHus 3a0a4 Gopmynvl paccmosanus d mexrcoy 08yms

DPABHOMEPHO OBUNCYWUMUCST 0O0BEeKMaMu 8 MOMEHM 6pemMeHU t Ol OBUMNCEHUs
Hagcmpeuy Opye Opyey, 8 NPOMUBONONONCHBIX HANPABIEHUSX, B0020HKY, C

omcecmaearuem.

Harasignas reomerpust
IPUBOJIUTh TPHUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, HMEIMUX (Gopmy
M3YUYEHHBIX T'€OMETPUUYECKUX TJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX (DUTYD;

0 u300pa)kaTh C MOMOIIBIO IUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM U
KJIeT4aToil Oymare H3ydyeHHBbIE IUIOCKUE Te€OMETpUUYeCKUe (UIrypbl U
KOH(UTrypaluu, CHMMETpUYHbIE PUTYPBI;

0 monp30BaThCsi TEOMETPUUECKUMH TTOHSATUSMU: PABEHCTBO (DUTYp, CUMMETpPHS;
HCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CHMMETPUH,
LIEHTP CUMMETPUH;

O npeoOpa3oBbiBaTh (GUIYpbl C TOMOIIbIO Pa3HbIX BHUAOB CHUMMETPHUU:
OTHOCHUTEJIBHO IPSIMOU, IIOBOPOTHOM, IEPEHOCHO;

0 HaxoauTh BEIWYMHBI YTIIOB U3MEPEHHUEM C MOMOUIBIO TPAHCIOPTHPA, CTPOUTH
YTJIbI 3aJaHHOW BEJIMYUHBI, I10JIb30BaThCS MTPU PELICHUH 3a7a4 rPagyCHOU Mepoil
YIJIOB; PACIIO3HABATh HA YEPTEXKAX OCTPbIM, MPAMOM, Pa3BEPHYTHIA U TYNON

33



YTJIBI; CMEXKHBIE U BEPTUKAJIBHBIE YIJIBI, HEHTPAIBHBIN YIOJI M YTOJI, BIUCAHHBIN
B OKPY’KHOCTb, UCCIIEA0BATh UX MPOCTEUIIINE CBOMCTBA C TOMOIIBIO N3MEPEHNN;

O BBIYMCHATH JUIMHY JIOMaHOM, IIEPUMETP MHOTOYI'OJIbHUKA, I1OJb30BaThCS
CAUHULIAMU U3MEPEHUSA UIMHBI, BBIPAXKAaTh OJHU E€IUHUIBI U3MEPEHUS JIUHBI
4yepes ApyTue;

0 HaXOIWUTh, WCIIOIB3Yysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUA: MEXKIAY IABYMs

TOYKaMH, OT TOYKH A0 HpHMOﬁ, IJIMHY IIYTH Ha KBaﬂpaTHOﬁ CCTKC,

O BeIYMCIATh  IUIOWAAb  (QUTYp, COCTAaBIEHHBIX U3  MPSIMOYTOJbHHUKOB,
UCIIONB30BaTh pa30MeHHe Ha TMPSIMOYTOJbHUKH, Ha paBHbIE (UTYPHI,
JOCTpanBaHUe 10 MPSAMOYTOJIbHUKA; IMOJb30BATHCSI OCHOBHBIMU €IUHHUIIAMH
MU3MEpEHHs TUIOLIAIN; BRIPAXKaTh OJHU €IUHUIIBI M3MEPEHHUS TUIOIIATN 4Yepes3
ApYyrue;

O pacno3HaBaTh Ha MOJENIAX M H300paKEHUSIX MUPAMHUIY, KOHYC, LMIUHAD,
UCTIOJb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA,

0 u3o0paxkaTh Ha KJIeT4aTOM Oymare npsMOyTOJIbHBIN HapajlieienuIe;

0 BBIYUCIIATH 00BEM NPSIMOYTOJIBHOTO IMapauienenumneaa, Kyoa, moiab30BaThCs
OCHOBHBIMU €AMHHUIIAMU U3MEPEHUS 00bEMA;

0 BbIpa)kaTh OJHU €UHUIIBI U3MEPEHUs 00BEMA Yepe3 JpyTue;

O pemath HECIOXHBIC 3aJa4ll HA HAXOXKICHHE TCOMETPHUYECKHX BEITUYHUH B
MPAKTHYECKUX CUTYaIUsX;

0 npoBOauTH KcCiIeIOBaHUE T€OMETPUUYECKUX (DUTYp C IIeNIbI0 BBISIBICHUS MX
CBOIICTB;

MPOBOANTH MPOCTEHUIITHE JIOTHUECKUE PACCYKICHUS IS JOKAa3aTeIbCTBA CBOMCTB
reOMEeTPUYECKUX QUryp.

O cmpoums npasunvhvle MHO20Y20TbHUKU C NOMOWbIO YUPKYJIA U TUHEUKU,

O npu uccnedosanuu colcms NPABUILHBLIX MHO20SPAHHUKOE C  HOMOWbIO
NPAKMU4eckux usMepeHuli U NnpeoMemHuvlx  Mooenel  GopmMyauposams

cobcmeentble cunomesnl,

O cmpoums paznuunsvle opHaMeHmbl ¢ NOMOWBIO PA3IUYHBIX NPE0OPA308AHUI;

O oernambs 661600 0 MOM, YMO BbIAGTIEHHbIE CBOUCMBA KOHKDEMHBIX hu2yp u mei

Helb3A pacnpocmparnums HA e6ce ceomempudecKue @MZypbl OAHHO20 muna, O

€030a8amvb MOOeU MHOCOCPAHHUKOS.

MareMaTHuecKHH I3BIK U DJIEMEHTBI JJOTUKH
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CMpPoOUms OMPUYAHUS BLCKAZBIBAHUU PAZHO20 8UOA: 0OWUX, O CYUWECMBOBAHUU,
UCNONBb308AMb MAMEMAMUYECKVIO CUMBOIUKY NPU NOCMPOEHUU YIMBEPIHCOSCHU U
ux ompuyanua: V, 1, >, &, 77;

UCNOIb308AMb PA3HbBLE CHOCODBL BLIPANCEHUS OMPUYAHUSA 0OUUX BbICKA3bIBAHULL

U BbICKA3bIBAHUIL O CyuecnmeosaHUU 86 eCNMeECMBEHHOM A3blKeE,

onpedeﬂﬂmb 6 npocmezlwux Cyuaiax UCMuHHOCmMb U JIOJHCHOCHb ompuuaHuﬁ

BbICKA3bIBAHUL PA3HOCO 814061,'
00OCHOBBEIBAaThH CBOU CYXXKACHUS, UCIIOJIB3Yys N3YUCHHBLIC B 6 KJacce ImpaBujia U
CBOﬁCTBa, ACJaThb JIOTHYCCKHNC BBIBOALI,

IMPOBOANTL HECCJIIOKHBIC JIOTUYCCKUC PACCYKACHUA, HCIIOJIB3YySA JIOTHUYCCKUC
OIICpal1 U JOTHUYCCKHUC CBA3KH,

nepesooums NpeosioNCeHUsT C NePeMEHHbIMU 6 UCMUHHbIE UTU  JONCHbLE
VIMBEPIHCOeHUsT PAZHbIMU CNOCOOAMU. 3A0aHUeM 3HAYEHUl NePeMEHHbIX, C
HOMOWBIO K8AHMOPO8 (cyuwecmseosanus 3, oownocmu Y);

Yumamov  BbICKA3BIGAHUS,  coOoepycaujue  K8AHMOpPbl U 3ANUCHIBAMDb
8bICKA3LIBAHUSL, UCNOIL3YSL KBAHMOPbL, CMPOUMb OMPUYAHUS YMBEPHCOCHULL C
K8aHMOpamu.

NOJIYYUmMb NPeOCmasieHue 0 102U4eCKOM Cle008AHUU U JIOCUYECKOM 8blB0OE,
CMpoums OMpUuyaHusl C1e008aHUsL;

cmpounib padHOCUJIbHbLE ymeepofcdeHuﬂ U OOKA3b18AMb UCMUHHOCIb/JIOHCHOCTb

C1e008anUs U PABHOCUTLHOCHb 08YX YINBEEPIHCOEHU.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 kiaacce

(170 yacos — 0a3oBblIii ypoBeHb/ 204 yacoB — yriry0JeHHbIH YPOBEHbD)

Ha3Banue Koa-Bo OcHoOBHOE coiep:kaHne JlonoTHUTE/ILHOE CO/IepKAHUE

pasziena 4acoB (6a30Bbiii ypoBens) (pacmmpenue 10 yriiy0JeHHOT0 YPOBHS)
(TeMbI) (6a3/yra)

Kypca

Hatypaabubie 43/55 Hecstuunas cuctema curcineHus. Psn Hatypanehbix | [lepeBoj ycioBus 3aaun Ha MAaTeMAaTUYECKUH SI3BIK.

yucjaa. HeiicrBus
¢ HATypaJbHbIMH
YHUCIaMHU

yucen. Harypanbnsiii psaa. Yucno 0. Harypaibhbie
yyuciaa Ha KoopAauHaTHOW mnpsmoil. CpaBHEHUE,
OKpYTJICHUE HATYPAJTbHBIX YHCe]. ApU(METUICCKIEC
JENUCTBUS C HATYypaIbHBIMU unciaamMu. CBONCTBA HYJIS
MPU CIIOKEHUH U YMHOXKEHUM, CBOMCTBA €IMHHIIBI
npu  yMHOxeHuu. llepemectn  TenpHOE W
coueTaTeIbHOE CBOMCTBA CIIOKEHHUSI U YMHOXEHUS,
pacnpenenuTenbHOe CBOMCTBO YMHOKEHHSI.
JlenuTenu v KpaTHBIE YKCIA, PA3JI0KEHUE YHCIIA Ha
MHOXuTenu. Jlenenue c ocratkoMm. IlpocTteie u
cocraBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10,
3, 9. CreneHb ¢ HATYPAJTbHBIM MTOKA3aTEJEM.
UucnoBble  BBIPAKEHMS;  MOPSAOK  JICWCTBUM.
Pemenne TekcTOBBIX 3a/a4 Ha BCe apu(MeTHIeCKue
JIENCTBUS, Ha IBIKEHUE U TTOKYIIKH.

Pabora ¢ MaTreMaTH4ECKONW MOJIEBIO.

.Meron ipo6 u ommbok. Merox nepedopa.
JlononHUTENbHBIE CBOMCTBA apU(pMETHUUYECKUX JIEHCTBHIMA:
JIETMMOCTb ITPOU3BEICHNUS; AEIIUMOCTh CYMMBI M Pa3HOCTH;
M3Yy4EHUE U IPUMEHEHNEe IpU3HaKa 1eIMMOCcTH Ha 11, Ha 4,
Ha 25, Ha §; pelIeHne TEKCTOBBIX 3aja4, MaTEMAaTHYECKOU
MOJICIIbIO KOTOPBIX SBIISIETCS aliropuT™ Haxoxaenust HOJ
n HOK; nenenue uucna Ha NpOU3BEICHUE; NEICHUE U
YMHOKECHHE JIETUTENS U IeTMMOT0 Ha OJTHO M TO K€ YUCJIO.
Bricka3piBaHus. BBeeHue NOHATHI «TeMa» M «pemay.
OOmme yrtBepxaeHus. BBeneHus Bupa yTBepxkKIEHUS,
MOHATHE KOHTpHpuMepa. BBeneHune Buaa yTBepkKAcHUS,
JI0Ka3aTe’IbCTBO MCTUHHOCTH METOJIOM Tepebopa.
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Harasnnas
reoMeTpusi.

JIluaun

IIJIOCKOCTH

Ha

12/10

Touka, ipsiMasi, OTpe30K, Jyd. Jlomanas. smepenue

JUIMHBI OTPE3Ka, METPUYECKUE €IUHUIIBI U3MEPEHUs
mHbl. OKpy>KHOCTh U KpyT. [IpakTrueckas padora
«Iloctpoenue y3opa H3 OKPYXKHOCTEW». YTIOIL
IIpssMO¥i, OCTpBIN, TyHOW H pPa3BEPHYTBIM YIJIBIL.
N3mepenue yrios. [Ipaktudeckas padota

«IlocTpoeHue yriosy».

3HaHne TCOMETPHUICCKUX HOHHTHﬁ, KOTOPBIC IIPHUHUMAXOTCA

B T€OMETpHUHU O€3 ONpeIeTICHHA.
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OO0BIKHOBEHHEIE
apoou

48/60

Hpo6b. I[lpaBunbHblE W HeNpaBUibHBIE APOOU.
OcHoBHOEe cBOIicTBO Apobu. CpaBHeHue apoOeit.
CrnoxeHue W BBIYMTAHUE OOBIKHOBEHHBIX JpOOEH.
Cmemannast ApoOb. YMHOXKECHHE U JCIICHUE
OOBIKHOBEHHBIX JIpOOEH; B3aMMHO-00paTHBIE APOOH.
Pemenne TEKCTOBBIX 3amay, COAEpXKaLIMX JpoOu.
OcHoBHbIe 331aun Ha ApoOu. [Ipumenenne OykB Juis
3arncu MaTEeMaTHYECKHUX BBIPKCHUI "
IIPETIOKEHU .

OcCHOBHOE CBOMCTBO APOOH: COKpAIIEHNUE U MPUBEICHUE K
HOBOMY M O0IIIEMY 3HaMEHATEI0 ApOoOeH, coepKaliux B
YUCIIMTEIIC ¥ 3HAMEHATEJIe YKCIIa, IEPEMEHHBIC U CTCTICHH
MIePEMEHHBIX, TpeOyromXx MIPUMCHECHHSI
pacmpeeMTeIbHOTO 3aKOHA JIJIsi BBIHECCHHS] OOIIETO
MHOJKHTEIIS 32 CKOOKHU.

CpaBHenue npoOeii: dvepe3 pomojHeHue no 1, mo Y.
CrnoxeHue, BRIYMTAHUE, YMHOKECHHE M JICJICHUE JIPoOeH,
coJepXKaIlMX B YUCIUTENC MW 3HAMEHATeJIe 4YHCIa,
MIEPEMEHHBIC M CTCTICHH IIEPEMCHHBIX.

[Ipumenenue ocobOro mpHemMa IMpH YMHOXKEHUU H
JIEJICHUU PpoOH Ha HATypaJbHOE YUCIO (OTIENIBHO IEeN0i
YacTH M OTIEIBHO JPOOHOM) Kak paldOHAIBHOTO s
oco0oro Buja Apooeil. Beimomnenue aeiicTBui ¢

«MHOTI'03TaXHbBIMHN Z[pO6$[MI/I>). HpI/IMeHCHI/IC MeTroaa
nepexosa K HaTypaJlbHbIM 4YHClIaM @Opu paboTte ¢
MHOT'O3Ta>XHbIMHU )IpO6$IMI/I. Pemenue KOM6I/IHI/IpOBaHHLIX
3a/1a4y Ha APOOU M YacCTH.

Pemenne 3amay Ha COBMECTHYIO pabOTy C pazIu4yHON
KoMOMHanue pabortaromux. Pemenne mnpocredmmx
YPaBHEHHUH, COAECPKAILUX IEPEMEHHYIO B 3HAMEHATEIIE.
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Harasignas 10 MHOroyrojgbHUKH. YeTplpEXyroapHUK, | 3a7auu Ha pa3pe3aHue U ckiaapiBanue. KoncrpynpoBaHnue
reoMeTpHusi. NpsIMOYTOJIbHUK, KBanpar. Ilpaktuyeckas pabora | u3 T.
MHOIroyro1bHIKH «IlocTpoeHne mnpsAMOYrojpHUKAa C  3aJaHHBIMHU
CTOPOHaMU Ha HEJIMHOBAaHHOMN Oymarey.
TpeyronbHUK. [Tnomane u epUMETP
IIPSIMOYTOJIbHUKA u MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3 MPAMOYIOJIbHUKOB, €IMHULIBI
n3MepeHnus miomaay. [lepumerp MHOTOyroiabHHKA.
JdecaTnyHbIE 38/50 Hecsatuunas 3aMUCh Ipobeii. CpaBHenue | BeiBog mnpaBuiia CIIOKEHUS W BBIYUTAHUSA JECATUUHBIX
apoou JNCCATHYHBIX JpoOeii. JleHCTBUSA ¢ JECATHYHBIMH | ApoOed, HCHOJIb3ysl MNPABUJIO CIOXKEHUS M BBIYUTAHUS
apobsmu.  OKpyrieHue  JeCATUYHBIX  JpoOei. | CMEMIaHHBIX JpoOeidl. BeiBoJ mNpaBuia yYMHOXEHHS U

Pemenue TekCTOBBIX 3aJa4, COJEPKALIUX JPOOHU.

OcHOBHBIE 3371241 Ha JPOOH.

neneHus necsaTiaHbIX apooeit va 10, 100, 1000, ucronb3ys
[IPABWJIO YMHOXEHUS U JIeJI€HUsI OOBIKHOBEHHOM JpoOu Ha
HaTypaJbHOE 4uCIO0. BpIBOA IpaBHila  YMHOXEHUS
JNECATUYHBIX JpOOeH, HCIONB3Ysl MPABUWIO YMHOKCHHS
CMEIIaHHbIX  JApoOell.  BriBoxgy  mpaBuia  geneHus
JECATUYHBIX JApo0eil Ha HaTypalbHOE YMCIO, UCHOJb3YS
NpaBUJIO JENIeHUs] CMELIaHHOM ApoOM Ha HaTypalbHOE
yuciao. BbiBoa mpaBuia JeNeHust JAECATHUYHBIX JIpo0Oeid,
UCMOJIb3Yysl OCHOBHOE CBOMCTBO ApOOH
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Harangauas
reomerpus. Tesia u

9/4

Muororpanauku. M300pakeHue MHOTOTPAaHHUKOB.
Mopenn npocTpaHCTBEHHBIX Tenl. IIpsAMOyrosbHbIN

['eomeTpuyeckue roaoBoIOMKH. TOMOIOTUYECKHUE OMBITHI.

¢Gurypbi B napamenenunen, kyo.  Pa3Béprku  kyba
NPOCTPaHCTBe napaJiesienumnesa. [MpakTudeckas pabota
«Pa3Béptka kyba». O0BEM KyOa, MPSAMOYTOIHHOTO
napaJuieenumesa.
IMoBTOpeHue u| 10/15 [ToBTOpEHUE OCHOBHBIX MOHITHN ¥ METOJIOB Kypca 5 | Pemenne HectaHnapTHBIX 3a1a4
0600 IeHe Kjacca, 0000IIeHre 3HaHUH.
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6 KJace

(170 yacoB — 6a3oBbIii ypoBeHn/ 204 yaca — yriry0J1eHHBI YPOBEHD)

Ha3zBanue Koa-Bo OcHoOBHOe coiep:xkaHue JlonmoiHUTEIbHOE COIepPKAHUE

paszaena 4acoB (6230Bb1ii ypoBeH®) (pacumupeHnmue 10 yriry0JIeHHOT0 YPOBHS)
(TembI) (0a3/yru)

Kypca

HarypajbHble 30/40 Apudmerndeckne JEHCTBUS C MHOTO3HAYHBIME | [I03WITMOHHBIE CHCTEMBI CUMCICHHS. J[BOWYHAs cucTeMa

ymcaa HaTypaJbHBIMU 4YHCiIaMHu. YucioBble BbIpakeHus, | cuuciaeHus. llepeBony necsaTuyHOM

MOPAJOK  JIEWCTBUM,  HCIOJIB30BAaHHE  CKOOOK.
Oxpyrienue HaTypajlbHbIX uucen. [enurenn wu
KpaTHbIE 4Mcia; HauOOJIbIIMN OOIMH JeNuTeNnb U
HauMeHblIee o0lee kpaTHoe. Pa3noxkeHue yucna Ha
MPOCThIE  MHOXWTENU. JleauMocTh CyMMBl U
npousBeneHus. JlemeHne ¢ octaTkoM. Pemenue
TEKCTOBBIX 3a]1a4.

3allUCH  YHUCENl B
JBOMYHYIO 1 0OpaTHO.

. [Tonsarue orpunanus. Ilporuopeune. OTpuiianue oomux
BBICKa3bIBAHU. Otpunianue  BBICKa3bIBAaHUM 0
cyuiectBoBaHMU. CriocoObl BEIPAXKEHUS OTPULIAHUS OOLIUX
BBICKA3bIBAaHUI U BBICKA3bIBAHUH O CYIIECTBOBAaHUU B
€CTECTBEHHOM S3BbIKE.

IIepemenHas. Beipaxxenus ¢ nepemeHHbIMU. [Ipennoxenns
C IEPEMEHHBIMU.

IlepemenHas u kBaHTOpbl. OTpHIlaHUE YTBEPKIECHUU C
kBaHTOpaMH.  [loHsATHE  JIOrMYecKOoro  cCieJIO0BaHMS.
Otpunianue  crnenoBanusi. OOpaTHOe  yTBep)KIEHUE.
CnenoBanue U paBHOCWIBHOCTB. ClieZjoBaHUE U CBOMCTBA
MPeIMETOB
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Harnsaanas ua | 7/9 [lepnennukynspusie  mpsimble.  [lapannenshble | 3amauu Ha noctpoenue. Iloctpoenue yria, paBHOro
reomMerpus. npsmblie. PaccTosHue Mexay ABYMs TOUYKaMH, OT | paHHOMY.
TOYKH [0 IIPSIMOM, JIJIMHA ITyTH Ha KBAJAPAaTHOM CETKE.
Hpsimbie - o Tp & y P [TocTpoenue 6uccekTpucsl yria Jlenenue
pPHUMEDPBI NIPSMBIX B IIPOCTPAHCTBE.

II0CKOCTH. OTpe3Ka IIOTOoJIaM.
ITocTpoeHue npsAMou, NepIEeH AUKYIISIPHON TaHHOU
ITocTpoeHue TpeyroibHUKa, pABHOTO JAHHOMY.

JApodu 32/44 OObIkHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO JpoOu, | IIpocToii mpoLeHTHBINH POCT, CIOKHBIN MIPOLIEHTHBINA POCT.

cokpaienue podeii. CpaBHeHUE U YIOPSIOYUBAHUE
npobeil. JlecsTuunbie Ipodu U METpUYECKas CHCTeMa
Mep. Apudmernyeckue AecTBUS ¢ OOBIKHOBEHHBIMU
U JIecATUYHBIMU JIpoOsimu. OTHomieHue. [lenenue B
JaHHOM  OTHOIIEHWH. Macmrab, m[ponopuHs.
[lonsiTue mnpoueHta. Bpluucienwe mnponeHTa ot
BEJIMYMHBI U BEJIIMYMHBI MO €€ MpoleHTy. Pemenue
TEKCTOBBIX 3aj]ay, COAEPKAIIUX APOOU U MPOLIEHTHI.
[lpaktuueckass  padora  «OTHOILIEHWE  JTUHBI
OKPY>KHOCTH K €€ TuaMeTpy»

HPHMaH n 06paTHaﬂ npornopunruoHajlibHasl 3aBUCUMOCTD.

I'paduxu mpsmMoil U 0OpaTHOW MPOMOPLUOHATHHOCTH.

[IponopunoHanbHOE  JIENIEHHE.
IIPONOPLUOHAIBHOE JEICHUE.

Perenue

3a1a4

Ha
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Harasaunas 6 OceBass cummerpus. lLlenTpanpHas cummerpus. | Kpacota u cummerpus.
reoMeTpusi. [Toctpoenne cummerpudnbix (uryp. [IpakTudeckas TIpeoGpa3oBaHHs MIOCKOCTH.
Cummerpus pabora «OceBass cummerpus». Cummerpus B
MIPOCTPAHCTBE.
Boipaxxenus ¢ | 6/10 [Ipumenenne OykB Juisi 3amucu MaTemaruueckux | OCHOBHbBIC METO/IbI PEIICHUS ypaBHEHUI: METO IPoo 1
OykBamMu BBIPAXKEHUI U MPEIOKECHU . bykBenHbIe OIIIHOOK, MeToJ1 Tepedopa, PaBHOCHJIbHBIC
BBIPQXXCHUS M YHCIIOBBIC TOJICTAHOBKU. ByKBEHHBIC Npeo6pazoBatHs
pPaBEHCTBA, HAXOXKJACHHE HEM3BECTHOTO KOMITOHEHTA.
DopMyiIbI
Harasaunas Ha | 14 YeThIpEXyrolbHUK, TPUMEPBI YeTHIPEXYTrOIbHUKOB. | ['eoMeTpruyeckue ronoBoIOMKHU. TOMOIOTHYECKHUE OTBITHI.
reoMeTpusi. [TpstMOyTONBHUK, KBaJpaT: CBONCTBA CTOPOH, YIJIOB,
durypol JIMaroHajeu. H3mepenne YTJIOB. Buet
LT0CKOCTIL TPEYroJdbHUKOB.  [lepuMerp  MHOTOYTroOJbHUKA.

[Tnomane ¢purypsl. @opMyIibl IEpUMETPaA U TIIOIIATU
npsiMoyrosnbHuka.  [IpubnumxéHHoe  u3MepeHue
rmomaau ¢uryp. [Ipakrudeckas padora «llnomans

Kpyray.
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IHoao:xkuTEIBHBIC
U OTpHIATEJIbHbIE
qucia.

40/46

[lenble ymucia. Moaynb 4ucClla, r€OMETpUYECKas
UMHTEpIpeTanuss MOAyJsd. YUCIOBBIE IPOMEKYTKH.

[lonoxkurenbHble W OTpUILIATEIbHBIE  YHCTIA.
CpaBHEHHE TIOJOKUTENBHBIX U  OTPULIATEIbHBIX
quced. Apudmernueckue JIEUCTBUSA c

ITOJIOKHUTCIBbHBIMHA U OTPHULATCIIbHBIMHA YU CJIAMH.

Pemienue TeKCTOBBIX 3a/1a4.

AnreOpanueckass cymma. OmpenerneHue  BBIYHTAHUSA,
UCIIONB3Ysl airedpandeckyro cymmy. BpiBoj mnpasuia
YMHOKCHHA YHCCJI C Pa3HbIMU 3HAKAMMU. BLIBOI[ paBujia
JICJIEHNs, HCHOJb3ysl ONpPENEICHUE AEeIUMOCTU. BrIBOJ
MpaBWJIa  PACKPBITHS  CKOOOK, HCIIONIb3YyS  IpaBHIIA
npuOaBiIEHUSI CyMMBbl K YHUCIY M BBIYMTAHUS CYMMBI U3
yucna. lcnonb3oBaHUE paCHPENCIIUTENBHOIO CBOMCTBA
npu  (HOpPMYIMPOBKE TMpaBWIa PACKPHITHS CKOOOK C
YUCIIOBBIM MHOXHUTCIICM.

IIpencrabienue 6 [IpsiMoyroNbHAsE CUCTEMa KOOPIWHAT Ha TUIOCKOCTH.
JAAHHBIX. KoopanHaTel TOYKM Ha IUIOCKOCTH, abcuucca H

opauHaTa. CtonbuyaTble U KPYroBble JUArPaMMBbl.

[IpaxTnueckas padota «Iloctpoenue nuarpamm».
Harnsgnas B |9 [IpsiMoyronbHbI napamienenunen, KyO, npusma, | IIpaBuiibHble MHOTOYTOJbHUKH
reomerpus. MHPaMHA, KOHYC, WHIMHAD, map u  chepa. | Pemenne 3axad Ha IPABUJIbHBIE MHOTOYTOJIbHUKH.
durypst N300pakeHre NpocTpaHCTBEHHBIX Guryp. Ilpumepsr

P poctp Quryp. Tlpusiep [TpaBUIBHBIE MHOTOTPAHHUKHY.

NPOCTPaHCTBe. pa3BEPTOK MHOTOIPaHHUKOB, IMJIMHIpPA U KOHYcCA.

[Ipaktnyeckas  pabora  «Co3gaHue  Mopenei
POCTpaHCTBEHHBIX  ¢uryp». IlonsaTne o00BEMA;
€AMHULBI U3MEPEHUS o0BEMa. O0béM

MPSIMOYTOJIBHOTO TapaJuiesienumena, kyoa, GopMmysr
00BéMa.
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IToBTOpEHue,
00001IEeHneE,
CHUCTeMATH3aIUsA

20

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOAOB Kypca 5
u 6 xi1accoB, 0000IIIEHHE U CUCTEMATHU3aLMsI 3HAHNH.

Pemenne HECTaHAAPTHEBIX 3a1a4
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