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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma no MatremMaTHKe yriyOJIEHHOTO YPOBHS JJ1sI 00y4YaroIuXxcs
5-6 kmaccoB paszpaborana Ha ocHoBe DPI'OC OOO, ®DPII yuebGHOro Kypca
«MaremaTuka 5 - 6 KJ1acc 0a30BOTO YPOBHS
(https://edsoo.ru/wpcontent/uploads/2023/08/13 %D0%A4%D0%A0%D0O%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 nporpamme mo maremaTuke YUTeHBl Haeu M TojiokeHus Kouuenuuu

pa3BUTHS MaTeMaTUuueckoro oopasonanusi B Poccuiickoit @eaeparumu.

[IpeameToM MaTEeMaTUKH SIBIAIOTCS (PYHIAMEHTaJbHbIE CTPYKTYphl HALIETroO
MUpAa — TPOCTPAHCTBEHHbIE (OPMbI U KOJUYECTBEHHbIE OTHOUIEHHUS (OT
IIPOCTENIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OIIBITE, 10 JIOCTATOYHO CIOKHBIX,
HEOOXOAUMBIX JJIS PA3BUTHS HAYYHBIX U MIPUKIAAHBIX UIEH).

Maremarnueckue 3HaHusl 00ECIIeUNBAIOT MOHUMAHKUE IPUHIIUIIOB YCTPONUCTBA
U UCIOJIb30BaHUS COBPEMEHHOM TEXHUKH, BOCHPHUATHE W HHTEPIPETALMIO
COLIMAJIBHOM, YKOHOMHYECKOW, MOJIUTHYECKOW MHPOpMAaLUHU, JAOT BO3MOKHOCTh
BBINIOJIHATH PACYETHI U COCTABJIAThH aJTOPUTMbI, HAXOAUTbh U IPUMEHATH (POPMYJIHI,
BJIAJETh MPAKTUYECKUMH MPUEMAMU T'€OMETPUUYECKUX U3MEPEHUN M MOCTPOCHHUIA,
YUTaTh UHPOPMALIHIO, MPEACTABICHHYIO B BHJI€ TAOJIMLI, AMarpaMM U rpauKoB,
XKUTh B YCJOBHSX HEOINPEAENEHHOCTH M TOHMMAaTh BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHM.

N3yuenne maTeMaTuku GOpMUpPYET y OOyYarOMIMXCd MATEMATHYECKUI CTHIIb
MBIIUICHUS, MPOSIBISAIOIMNCA B  ONPENACIEHHBIX YMCTBEHHBIX  HaBBIKaX.
OOyuaroliyecs 0CBauBalOT TaKue MPUEMBI M METO/Ibl MBIIUICHHS, KAK UHIYKUIUS U
NeAyKiusi, 0000IeHne U KOHKPETH3alus, aHalu3 M CHHTE3, KiIacCU(PUKALUS U
cuctemMaTuzaums, abcTtparupoBaHue M aHanoruss. OOBEKTbHl MaTEMaTUYECKUX
YMO3aKJIIOUEHHUI, TMpaBWiia HMX KOHCTPYUPOBAHMSI PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHUH, CIOCOOCTBYIOT BBIpaOOTKE YMEHHsS (OPMYIUPOBATH,
OOOCHOBBIBaTh M JIOKAa3bIBaTh CYXJCHUSA, TEM CAaMbIM pPa3BUBAIOT JIOTHYECKOE
MBILLIJIEHUE.

N3yuenue wmaTeMaTuKu oOecrieunBaeT (POPMUPOBAHUE AITOPUTMUYECKOU
KOMIIOHEHThl MBIIUJIEHUS W BOCIHTAaHWE YMEHWUW JEHUCTBOBATh IO 3aJaHHBIM
aNropuTMaM, COBEpPIIEHCTBOBATh N3BECTHBIE U KOHCTPYHPOBATH HOBBIE. B mpouecce
peuieHust 3ajady — OCHOBOW Y4YeOHOW JeATEeTbHOCTH Ha YpOKAaX MAaTeMaTHKU —
Pa3BUBAIOTCS TBOPUECKAs U MPUKIAAHAS CTOPOHBI MBILICHUS.

OOyueHue maTtemMaTHKe MOa€T BO3MOXKHOCTh pPa3BUBaTh y OOyYarolIUXCs
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TOYHYIO, pPallUOHAIBHYI0 W MH(POPMATHUBHYIO Peub, YMEHHUE OTOMpaTh Hambojee
MOAXO/SIINE S3bIKOBbIE, CHMBOJIMYECKHE, TpadUUecKre CpeacTBa JIsl BhIpaKEHUS
CY’KJICHUHW U HATJIATHOTO UX MPEJCTaBICHUSI.

[Tpu u3yueHun MaTEeMaTHKU OCYIIECTBIIsIETCS 00IIee 3HAKOMCTBO C METOAAMHU
NO3HAHUA JEHUCTBUTEIBHOCTH, IMPEACTAaBICHUSMU O TMpPEeAMETe U METOoJax
MaTE€MaTUKH, UX OTIUYUU OT METOJOB JAPYTUX €CTECTBEHHBIX W T'yMaHUTAPHBIX
HayK, 00 OCOOEHHOCTSX NPHUMEHEHHS MaTEMaTUKH JJisi PEIICHUs HAy4YHBIX U
NPUKIIAAHBIX 33]1a4.

IIpuopuTeTHLIMHU 1eJSIMH 00y4YeHHsI MAaTeMAaTHKe B 5-6 Kjaccax
SIBJISIFOTCS:

* (GOpMHUPOBAHUE UEHTPAIbHBIX MaTEeMaTHUYECKUX TMOHATUN (YHUCIIO, BEJIUYMHA,
reoMeTpuyecKast ¢urypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00ecreynBaIMX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHUs 00YUaIOLINXCS;

* TOJIBeICHHE OOYyYalolUXCs Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaT€MAaTHUKHU U OKPYKAIOIIEro MUpa, MOHUMaHNUE MaTeMaTHKU Kak
JacTH OOIIEeH KyJbTyphl YEIOBEUECTBA;, pa3BUTHE HWHTCIUICKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEM OOy4YaromMxcsi, MO3HABATEILHONW aKTUBHOCTH,
HCCIIEIOBATEIbCKUX YMEHHM, KPUTUIHOCTH MBIIUICHUS, HHTEpeca K U3YUCHHIO
MaTeMaTHKH;

* (¢opMupoBanre (QPYHKIMOHAIBHOM MAaTEeMaTUYECKOM TPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  MPOSBJICHHS  MAaTeMAaTHMUYECKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAJIbHBIX )KU3HEHHBIX CUTYalMSIX U IIPU U3YUYECHUU JPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM H 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3BIKE MATEeMAaTHKA W CO3JaBaTh MaTE€MaTUYeCKHE
MOJIENIA, IPUMEHATh OCBOCHHBIM MAaTEMAaTUYECKWW anmapar Uil pPELICHHS
MPAKTUKO-OPUEHTUPOBAHHBIX  33/a4, HMHTEPIPETUPOBaTH W  OLICHUBATh
MOJTyYEHHBIE PE3YJIbTATHI.

ean yray0jaeHHOr0o H3y4eHUsi MATEMATHKHU B 5 — 6 KJ1accax

B ocHoBe nenenonaranus yriryOJeHHOTO Kypca MaTeMaTWKH 5 — 6 KJ1accoB
3aJI0’KE€Ha UJesl paclIMpPEeHUsl U YIiIyOJIeHuss MUHUMYMa COJIepKaHusl 00pa30oBaHMs
5-6 kiaccos, 3amanHoro Bo ®I'OC OOO u ®PII OOO 6a3oBoro ypoBHS IO

MaTeMaTHKe I 5-6 KI1accoB.

Ienu uzyuenusn yuedonozo Kypca mamemamuku 5 — 6 K1accoe Ha yenyoaéHnom
ypoene:



a dbopMHpOBaHHE CHUCTEMbl MaTEMAaTHYECKUX 3HaHUM, oOecreurBaroniei
HENPEPBIBHOCTh MAaTEMAaTUYECKOW TMOATOTOBKA MEXIAY HA4dallbHOM IIKOJIOW H
oOy4eHHeM MaTeMaTuke B J000M mnpeanpoduie u npoduiie Ha CTaplie CTyeHH
IIKOJIBL;

O npoAoHKeHne (pOpMUPOBAHUS OCHOBHBIX MaTEMaTHUYECKUX MOHATHH (YUCIIO,
BEJIMYMHA, TeoMeTpuueckas (urypa), OOECHEeUMBAIOIIUX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHUs O0yYArOIIMXCS;

O Pa3BUTHE MHTEJUIEKTYAJIBHBIX U TBOPYECKUX CIIOCOOHOCTEN OOYy4YarOIMIMXCA,
NIO03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIX YMEHUH, HHTEpPECca K U3yUCHHIO
MaTeMaTHKH;

d dbopmupoBaHUe y OOY4YalOIIUXCA CHOCOOHOCTEM K CaMOM3MEHEHUIO H
CaMOPAa3BUTHUIO;

O NpoJoJbKEHHEe  (OPMUPOBAHUS Yy  OOYYalOIIMXCS  CIIOCOOHOCTEH K
OpraHu3allud  TO3HABATENIbHBIX,  PETYJSITUBHBIX U KOMMYHHKaTHBHBIX
YHUBEPCAIbHBIX YUEOHBIX JCHCTBUM;

O MPOJOJDKEHNE NPUOOPETEHUsI OMNbITA CAMOCTOSTEIBHOM MaTEeMaTUYECKON
JEATEIbHOCTH MO TMOJYYEHHUIO HOBOTO 3HAaHMS, €ro mpeoOpa3oBaHUIO U
MIPUMEHEHUIO;

a dbopmMupoBaHUE CIIOCOOHOCTEN K KOMMYHHUKATUBHOMY B3aMMOJICHCTBUIO U

yueOHOMU JeATEIbHOCTH (YMEHUS YUUTHCS) Ha OCHOBE pedieKCUBHOTO MeToa; [
noJBeZicHHe OOy4arolMXcsi Ha JOCTYIIHOM JUIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMaTUKU U OKPYKAIOIIEro MUPa;

N dbopmupoBaHrue (YHKIIMOHATHHOW MATEMaTHYECKOW T'PaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTeMaTU4YeCKUe OOBEKTHl B PEATbHBIX >KMU3HEHHBIX CHUTYAIMsIX,
IIPUMEHATH OCBOCHHBIE YMEHMUS JJISl PELLICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4,

MHTEPIIPETUPOBATh IIOJIyYECHHBIE PE3yJIbTaThl U OLICHUBATH UX HA COOTBETCTBUE
MIPAKTUYECKON CUTYaLUU.

d dbopMUpOBaHUE Y YUaAITUXCS OMbITa peIeKCUU COOCTBEHHBIX CLIOCOOHOCTEN
M CUCTEMbI LIEHHOCTEH, B COOTBETCTBUM C KOTOPOM KaXIbId M3 HUX CTPEMHUTCA
3aHATh MECTO CBOEH MaKCUMalbHOW J((PEKTUBHOCTH B  KOJUIEKTUBHOMN
NEATEIbHOCTH.

Ilpozpamma yznydnennoco usyuenus mamemamuxu 6 5 — 6 knaccax
paccuumana Ha o0y4aroIINXCsl, KOTOpbIe OyIyT MPOI0JKATh U3y4yaTh MATEMATUKY
B 7-9 KJ1. Ha yriayOJIeHHOM YPOBHE, T.€. IJIAHUPYIOT MCMOJIb30BaTh MAaTEMaTUKY B
npodeccuu B KauecTBe MHCTPYMEHTA, B IPOo(eccusx, CBA3aHHbBIX C UCTIOIb30BAaHUEM
MPUKIIATHON MaTeMaTUKU, HHPOPMATUKY WIIA TIPUIIOKEHUN MAaTEMATHUKH.
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Ilpunyuner usyuenus mamemamuxu Ha y2ayoaeHHOM ypoeHe (110

H.H.KoncrantunoBy):

* TuiatenpHOCTh, KOTOPBIM O3HA4aeT, 4TO TeMa IPOXOJIUTCS TIIATENBHO,
3aKOHYEHHBIM II0 CMBICIY (PparMeHTOM, YTO HE MCKJIIYAET IOCIEAYIOLIETO
BO3BpaTa K TeM€ Ha HOBOM, 00Jjiee BEICOKOM, COJIEP>KAaTEIbHOM YPOBHE;

* HeropominBocTh, KOTOPBIA O3HAYAET, YTO HA KAKIYIO TPYAHOCTH YUUTEIb
TPATUT CTOJIBKO BPEMEHHU, CKOJIBKO HYKHO;

* CaMOCTOSITENIBHOCTh, KOTOPBIM O3HAa4aeT, 4YTO 3HAYMUTEIbHAs 4YacTb
TEOPETUUECKOI0 MaTepHajia OCBAUBAETCS YUAIUMHCS CAMOCTOSATEIBHO — OHU CaMU
OOOCHOBBIBAIOT OOJBIIYI0 YacTh MpeAsiaraeéMblX [UIsi H3ydeHus (akToB u
YTBEPKICHHM.

[Tpu pa3paboTKe MporpaMMbl YYTEHA COTIIACOBAHHOCTD U MPEEMCTBEHHOCTB C
0a30BOM TPOrpaMMOI MO METAampeAMETHBIM H JUYHOCTHBIM pe3yJbTaTaM, IO
IpeIMETHBIM pe3yJbTaTaM — Ha YPOBHE COJEp)KaHWsA M TpeOOBaHUU IO rojaam
oOyueHus coJepKaHue MUHUMHU3UPOBAaHO 0€3 MOTEpU KauecTBa U PE3yJIbTaTOB;

Pasnmuunie B MOATOTOBKE OOYYarOMIMXCS, OCBOMBIIMX 0a30Byl0 U
yriayOJIeHHYI0 IPOrpaMMy O0OecrieunBaeTCs:

* JIOTIOJHUTEIbHBIMU 3JIEMEHTAMU COJCPKAHUS;

* YCIOXHEHHEM U MHTEIJIEKTyalln3alrell BUAOB IEATEIIbHOCTH;

* YpPOBHEM  MpPEABSABISEMBIX TpeOOBaHUM, 3a(hUKCHUPOBAHHBIX
(bOpMYyIMPOBKAMHU  «ONEPUPOBATH IMOHITUEM» - TPAKTUUYECKUH YpPOBEHb, U
«CBOOOHO OTIEPUPOBATH MOHATHUEMY - TEOPETUUECKHUI YPOBEHb;

®* CaMOCTOATCIBHOCTBIO.

OcHOBHBIE JIMHUM U IPUHIMIIBI H3yYeHHUsI Y4eOHOI 0 Kypca

OCHOBHbBIE JIMHUM COJIEp)KaHHUS Kypca MareMaTuKu B 5—6 kiaccax —
Joruyeckas, apudMeTuyeckass ¥ TeoMeTpuuYecKas, KOTOpPhIE€ Pa3BUBAIOTCS
napajjielbHO, KaXkJas B COOTBETCTBHU C COOCTBEHHOM JIOTMKOM, OJHAKO, HE
HE3aBUCHUMO OJIHA OT JPYTOil, a B TECHOM KOHTAKTE€ W B3aUMOJICUCTBUM. Takxke B
Kypce TMPOUCXOAUT 3HAKOMCTBO C DJJIEMEHTaMU aireOpbl M OMUCATENbHOU
CTaTUCTHUKH.

VY ydamuxcs GopMHUpyeTCs TMPEACTABICHHE O MaTeMaTUKE KaK O S3bIKE,
OTHCHIBAIOIIEM 3aKOHOMEPHBIE CBSI3M W OTHOIICHHS peadbHoro mupa. OOyueHue
MaTEMaTUYECKOMY SI3bIKY KaK CIEeIU(PUIECKOMY CPEIACTBY KOMMYHHKAIIUU B €O
COTNIOCTABJIECHUU C pEAbHBIM SI3bIKOM SIBJSIETCS OJHOM W3  BaKHEWIIMX
0COOEHHOCTEH MPOTpaMMBbI YIITYyOJICHHOTO U3yUYEHUS MATEMATHKH.

OpHoii U3 TeM, KOTOpast U3ydaeTcst Ha YriiyOJeHHOM YpOBHE B 5 — 6 Kilaccax
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aBiseTcss TemMa «MaTtemarnueckue MoJenu». I'paMOTHBIM MaTeMaTUUECKUN S3bIK
SBJIIETCSL CBUJETEIBCTBOM YETKOIO M OPraHM30BaHHOrO MbliuieHus. [loatomy
BJIAJICHUE 3TUM S3bIKOM, IMOHMMAaHHME TOYHOTO COJEP)KAaHUSA NPEJIOKEHUN U
JIOTHYECKUX CBA3EM MEXKIY HUMH PacIpOCTPAHIETCS U Ha BIIAJIEHUE €CTECTBEHHBIM
A3BIKOM, YTO BHOCHUT BECOMBII BKJIaJ B ()OPMUPOBAHHUE U PA3BUTUE MBIIIICHUS
YEJIOBEKa B LIEJIOM.

IlepBblii  3Tam  MaTEMaTHMYECKOrO  MOJENUPOBaHMsS  (IIOCTPOEHUE
MaTEMaTUYECKON MOJEINN), MO CYIIECTBY, SIBISETCS IMEPEBOIYECKON paboToH, a
UMEHHO IEpPEBOJIOM YCIIOBUS 3a/ladl Ha MaTeMaTHuecKui s3plk. OOydarommecs
Y3HAIOT, YTO MAaTEMaTUYECKUMH MOJENIAMU TEKCTOBBIX 33Jad MOTYT CIIYXHUTb
BBIPQXEHUSI, YPAaBHEHUS, HEPABEHCTBA U JJa)K€ CUCTEMbI YPaBHEHUN U HEPABEHCTB,
ydarcsi CTPOUTh MaTeMaTHYECKHEe MOJENH JIIOOBIX (J1ake HEU3BECTHBIX UM) BUOB
TEKCTOBBIX 3adad. JlJi1 3TOro akTUBHO HCHOJIB3YIOTCA TIpaduuecKue MOJEIH
(cxembl) U TabnuIkl. [IprOOPETEHHBIN OMBIT MOMOTAET yYallUMCS CIIOKOWHO U
YBEPEHHO BBITIOJIHATH CAaMBI TPYIHBIN IIar PeIIeHUs] TEKCTOBBIX 3a/1a4.

[Ipyn o0yueHuH pelIeHHI0 TEKCTOBBIX 33Jad B 5—6 Kilaccax HCIOIb3YIOTCA
apumerrnyeckue npuémsl perieHus. TeKCToBbIe 3ajauu, pelaeMble Ipu oTpaboTKe
BBIUMCIIMTENBHBIX HAaBBIKOB B 5—6 Kilaccax, pacCMaTPUBAIOTCA 3a/1auil CIIETYIOIINX
BUJIOB: 33/Jaud Ha [JBIWKEHWE, HA YacTW, Ha TMOKyNOKd, Ha paboTy u
IPOU3BOJUTENIHOCTh, HAa JIBJKEHUE MO pPEKe, Ha MPOIEHTHI, Ha OTHOIICHUSA U
Opomopiuy, Ha MacmTad, Ha cpeaHee apupmerndeckoe. Kpome Toro,
oOyyJaronyecs: 3HaKOMSTCS ¢ MPUEMaMH pElIeHUs 3a/1ad epedopoM BO3MOXKHBIX

BapUAHTOB, yyaTcs padoTaTh ¢ MH(PpOpMAILIUEH, MTPEACTaBICHHONW B ¢opMe TaOIuI]
WU JUarpamm.

B koHI1e 6 kiacca, y4yalmecsi CACTEMAaTU3UPYIOT BCE U3BECTHBIE UM METO/IbI
pelIeHNs TEKCTOBBIX 337a4, YTOUHSAIOT U PACIIUPSIOT CBOU MPEACTABICHUS O METOE
MaTeMaTHYeCKOro  MOJEIHMpPOBaHMS  (HA  OpuUMepe  TEKCTOBBIX  3ajad,
MaTeMaTHYECKOU MOJIETBIO KOTOPBIX SIBJISIFOTCS M3yUYCHHBIC TUITHI YPABHEHHU).

Pa3Butre 4YHCIOBOM JIMHMU B JaHHOW MporpaMMe MpoJ0JDKAaeT (a He
MOBTOPSAET) HM3YYEHUE YKCeNl B HauyajdbHOM Mmikoje. B 5 kiacce wusyvarorcs
OOBIKHOBEHHBIE M JECATHUYHbIC APOOH, a B 6 Kilacce — pallMOHAJIbHBIC YKcia. B
3aBepIICHUE 3HAHUS JeTed O YMCIIaX CUCTEMATHU3UPYIOTCS, JIETH 3HAKOMSTCS C
UCTOpUEH pPa3BUTHUSA MOHSTHUS O YHUCIE M C METOJAOM PACIIMPEHUS YHUCIOBBIX
MHOXeCTB. CTaBUTCS TMpodOJieMa HEIOCTATOYHOCTH H3YUYCHHBIX YHUCEN IS
M3MEPEHUS BEJIMUMH (HAPUMEDP, JIMHBI AUArOHAJIM KBaJpaTa co CTOPOHOI 1).

N3yuenue apudmernyeckoro marepuasia B 5-6 Kiaccax HAuMHAETCS CO
CUCTEMATU3AllMM W Pa3BUTHUSl 3HAHUM O HATYPAJIbHBIX YHUCIAX, MOJIYYEHHBIX B
HayasbHOU 1iKoJie. [Ipu 3TOM COBEpIIEHCTBOBAHME BBIYMCIUTEIBLHOM TEXHUKUA U
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dbopMUpOBAHUE HOBBIX TEOPETHUYECKMX 3HAHUU COUYETAETCS C pPa3BUTHEM
BBIYUCIUTEILHON KYJBTYPbI, B YACTHOCTH C OOy4YE€HHEM MPOCTEUIINM MpUEMaM
MPUKUJKHA U OLIEHKU PE3YJIbTAaTOB BBIYMCICHUH. M3yueHHe HaTypalbHBIX YHCEI
MPOJOJDKAETCI B 5 KJIACCE€ 3HAKOMCTBOM C HAYaJbHBIMHU IOHSTHSMH TEOPUU
JICITUMOCTH.

OcoOeHHOCTSIMU COIEpP)KaHUs ACITMMOCTH HAaTYpPaJbHBIX YHCEIl SBISETCS TO,
YTO MOHSATHUE JEIUTENISI U KPAaTHOTO BBOJMUTCS YEPE3 MOHATHUE JAEIUMOCTH YMCEN;
npu Haxoxaenun HOJl ucnons3yercss meTon mepedopa ASIUTeNel MEHBIIEro
yucia, npu HaxoxnaeHun HOK — merom mepebopa KpaTHBIX OOJIBIIETO YHCIIA;
MOHSTUE «IPOCTBIX» M «COCTABHBIX» UMCEI paccMaTpUBaeTCs Kak HOBas
KJaccuduKalysg HaTypajdbHBIX YHCEJ; CBONCTBA JEIUMOCTH JOKAa3bIBAIOTCS Ha
OCHOBE yMEHHUS JETeH J0Ka3bIBaTh OOILIME YTBEPKICHHUS, BBOJsS OOO3HAUCHMS;
MPU3HAKN JIJIMMOCTH BBIBOJATCS. HA OCHOBE MOJEIM MHOTO3HAYHOTO YHUCIIA U
CBOMCTBA JICTUMOCTH; Pa3I0KEHUE Ha MPOCThIE MHOKUTEIIU — 3TO €I11€ OJIUH CIIOCO0
HAXOXJCHUS JCIUTEICH YUCIIa U BO3MOXXHOCTh HCHOJIb30BaTh PA3JIOKECHUE IS
Haxoxaeauss HOJl m HOK. Crenens uyucia BBOAUTCS KAaK KpaTKas 3aluCh
MIPOM3BENICHUSI OJMHAKOBBIX MHOXHTeeH. ClienyeT OTMETUTh, YTO B MpPOrpaMMe
Kypca MaTeMaTUKH 5- 6 Kiacca yriIyOJICHHOTO YpPOBHS AaKIIEHT JelacTcs Ha
JI0OKa3aTeabHYI0 0a3y. Ydamuecss He IMIPOCTO 3HAKOMSTCS WJIM BBIBOJSAT Pa3IndHbIC
CBOMCTBA JICIMMOCTH, HO 1 JOKA3bIBaIOT HCTUHHOCTD dTUX CBOMCTB.

Hpyroit KpynHblii OJIOK B COJAEpKaHUM apU(PMETHUYECKOW JIMHUM — 3TO
npobu. N3yueHre 0ObIKHOBEHHBIX U IECITUYHBIX ApoOei OTHECEHO K S KJ1accy. ITO
0oJiee BBICOKMII YPOBEHb MO CPABHEHUIO C COAEPKaHUEM B HAYAJILHOW IIKOJIEC B
OCBOEHUHU JpoOei, KOorja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HACSMU,
NOHATUSIMU TeMbl. [IOHATHE MpOIEHTa pacCMaTPUBAECTCS KaK OAHA COTasl 4acTb
Benu4uHbBL. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B MOJHOM O0BEME
MPEAIIECTBYET U3YyUCHHUIO JECATUUHBIX TPOOEH, UTO 1EJIECO00Pa3HO C TOUKHU 3PCHHUS
JIOTUKW W3JIOKEHUS YUCIIOBOM JIMHUM, KOTJla MpaBWia ACHCTBHUI C JECATHUYHBIMU
Ipo0sSIMA  MOXHO OOOCHOBAaTh YK€ H3BECTHBIMU aJTOPUTMAMHU BBITIOJTHEHHUS
JNEeUCTBUN C OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JCCATUYHBIMHU APOOSIMHU
paclIupUT BO3MOXKHOCTH JJIi TOHUMAaHUSI OOYYarOUIUMUCS  MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3alIMCH TTPU U3YUYCHUU JIPYTUX IPEAMETOB U MPU MPAKTUUECKOM
ucnojas3oBanuu. K 6 kiaccy OTHECEH HOBBIM ATam B M3y4eHUU ApoOei, Tie
MIPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS U TIpeoOpa3oBaHus ApooOeH,
OCBOCHME HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIYHCIICHU, B TOM YHCIIC 3HAUCHUI BBIPAXKEHUHN, COIEPKAIIMX U OOBIKHOBEHHBIE,
U JICCSITUYHBIC IPOOH, YCTAHOBJICHHE CBS3EH MEXKIY HUMHU, PACCMOTPEHUE TPUEMOB
penieHus 3a1a4 Ha ipobu. B 6 kiacce yuanmecs mpo10ipKarT paboTy ¢ TPOIIEHTOM,
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KaK C IIOHATUEM IIPUKJIAAHON MATEMATHUKH, Y4aTCs BbIpaXKaTh IIPOLIEHTHI YHCIIOM, a
YHCJIO — B IIPOLIEHTAX, UCIOIb30BaTh Pa3HbIE (POPMBI BBIPAXKEHHSI OJTHOTO U TOT'O XK€
U3MEHEHUsl BEJIIMYMHBI, CHOPMYIMpPOBaHHbIE O€3 TMPOIEHTOB M C IOMOUIbIO
IIPOLICHTOB, 3HAKOMSATCS C NOHATUEM KOHIICHTPALUs pacTBOpa, YTOYHAIOT IPaBUIIa
pelIeHrs 3a7a4 Ha MPOLEHTHI U 0011y10 (OpMYITy IIPOLEHTOB, PELIAlOT COCTaBHbIE
3a/1a4M Ha MPOLIECHTBHI.

[IoaroroBka K M3y4eHUIO PallMOHAIBHBIX YMCEI HAYMHAETCS B 5 Kiacce Mpu
pelieHnH 3ajad, IJe 1eJIeco00pa3HOCTh BBEACHUS OTPHULATENbHBIX YHCEN
PACKpBIBAECTCS HA IPUMEPAX U3 OKPYKAIOIIEH KU3HU: PACXOJ — JTOXOJ; BBIUTPHILI
— MPOUTPHII; MOBBIIEHNE — IIOHWKEHUE TEMIIEpaTypsl U T. 1. Mcnone3oBaHue
KOOPJIMHATHOM IpsAMOM B 6 KiIacCc NO3BOJISIET CO3JaTh HAIVBIIHYIO OIOPY IS
IOHATHUS NPOTUBOIOJIOKHBIX YHCENI, ITPAaBUJI CPABHEHUS, CIIOKECHHSI U BBIYMTAHUSA
panroHaNbHbIX Yncesl. DOopMyIMpOBaHUIO MMOHATUS MOAYJSA B 6 Kiacce yIemnseTcs
0co00€ BHUMAaHUE, TaK KAK OHO JIEKHT B OCHOBE aJITOPUTMOB CpPaBHEHUS H
QITOPUTMOB JIEMCTBUM C OTPUUATEIBHBIMHA 4YHMCIaAMU. MOIyJIb TpakTyeTcs Kak
paccTosHME OT Hayajla OTCYeTa A0 TOYKH, O0O03HAyaroulell JaHHOE YUCIO Ha
KOOPAMHATHOM NMPAMON. AHAJIN3 IMOHATUSA MOAYJIS HPUBOJUT K «PA3BETBICHHOMY»
onpeneneHuo Moy, CiokeHHe palMOHAJIbHBIX YKCENl BBIBOJUTCS HAa OCHOBE

CIIOKEHMSI «IOXOJOB» U «pPacxo/lOB», a OCTaJIbHbIC NEUCTBUS — UCXOHS U3
HEO0OXOMMOCTH COXPAHEHHUSI CBOMCTB JIEHCTBUM C MOJIOKHUTEIBHBIMU YUCIIAMH.

OOyuaronuecs B 6 Kiacce HW3Y4yalOT BCE JEUCTBUSL C pallMOHAJIbLHBIMU
yucjIaMyd M yd4aTcsi MX NPUMEHSTh CO BCEMM HU3BECTHBIMU YHCIIAMU: IEJIBIMH,
JIpoOsSIMU, JECATUYHBIMU Apo0sMU. M3yueHue panroHaIbHBIX YHCET Ha 3TOM HE
3aKOHYUTCS, a OyIeT MNPOJOKEHO B Kypce aireOpsl 7 Kiacca, 4TO CTaHET
CJIEAYIOIIUM MTPOXOJI0M BCEX MPUHIMIHUAIBHBIX BOIIPOCOB, TEM CaMbIM Pa3/IeJICHHUE
TPYIHOCTEH oOJjerdaer BOCHPHUSITHE MaTepuaia, a pachpelneiieHne BO BpPEMEHHU
CIIOCOOCTBYET MPOYHOCTH TPHUOOPETAEMBIX HABBIKOB.

B paboueil nporpaMMe 1o MaremMatvke S- 6 KjaccoB yriayOJeHHOTO YPOBHS
MPEyCMOTPEHO dbopmupoBaHue MPONEIEBTUYECKUX anreOpanyecKux
npenacrabieHnii. C OyKBEHHbBIMU 0003HAYEHUSIMH BEJIMUMH JI€TH 3HAKOMSITCS YK€ B
HayaJpbHOM IIKOJIE. byKBa Kak CHUMBOJI HEKOTOPOIO 4YHCIa B 3aBUCUMOCTH OT
MaTEeMaTHYECKOro KOHTEKCTa BBOAMTCS MOCTeneHHO. B 5—6 kmaccax OykBeHHas
CHUMBOJIMKA IIMPOKO UCIIOIB3YETCS MPEXKIE BCETO JIJIS 3alMCH OOLIUX yTBEPKACHUN
U IIPEIIOKEHUH, (POpMYJI, B YACTHOCTH ISl BBIYMCIICHHUS T€OMETPUUECKUX BEJINYHH,
B Ka4eCTBE «3aMECTHUTEN» 4Hcia. Takoe MOHMMaHHE OYKBbI B MaTeMaTHUYE€CKOM
A3BIKE TMMO3BOJISIET YYAIIUMCSl MTPOBOAUTH JIOTUYECKOE J10KA3aTeIbCTBO CBOMCTB H
MPU3HAKOB JEIMMOCTH, CBOMCTB mpomnopuui u ap. Mcnosb3oBaHue OyKBEHHBIX
0003HAaYEHUN TMO3BOJISET TAKXKE CTABUTh BONPOC O MOCTPOCHUH (OPMYI
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3aBHCHUMOCTH MEXIY BeJIMUYMHAMHU. 3aBUCUMOCTU 3aJalOTCS aHATUTHYECKHM,
TaOJIMYHBIM U TpaUUeCKUM CIIocO0aMu, IETU TPSHUPYIOTCS B TIEPEX0Ie OT OTHOU
dbopmbl 3a1aHUS 3aBUCUMOCTH K Apyroi. CucreMarnyeckas paboTa ¢ KOHKPETHBIMU
3aBHCHMOCTSIMHU TIPUBOJUT YYAIIUXCS K OCO3ZHAHMIO IEJIECOO0PAa3HOCTH BBEICHUS
obmero moHATHs (yHkiuu. Takum o00pa3om, oHU 3PEHEKTUBHO TOTOBATCA K
U3YYECHUIO CHCTEMATHYECKOT0 Kypca ajare0phl B CTapIINX Kilaccax.

CaMoe cepbe3HOE BHUMaHHUE yIEseTcs B 5—6 Kilaccax pa3sBUTHIO JIOTUYECKOU
auHuU. OTIMYUTENBHON Y€PTON JAHHOM MPOrpaMMBbl SIBJISIETCA TO, YTO JIOTHYECKHIMA
MaTepraj pacloiaracTcss He OTACIbHBIM OJIOKOM, & BBOJUTCS MOPLIMOHHO, Yallle
BCEro Ha HEMaTeMaTUYeCKOM Marepuaie. TakuM 00pa3oM, JTOTUKO-SI3bIKOBAsT JTMHUS
Pa3BEPTHIBAETCS B LIETIOYKY B3aUMOCBSA3aHHBIX BOIIPOCOB: MaTEMAaTHYECKHM A3bIK —
BBICKA3bIBaHUA — JJOKA3aTEJIbCTBO — METO/BI JOKA3aTeIbCTBA — OIPEACICHU —
PaBHOCWIbHBIE ITPEIOKEHNS — OTPULIAHUE — JIOTHUECKOE CIIEICTBUE — TEOpEMA.
IIpy >TOM HOBBIE JIOTMYECKHUE IIOHATUS W OTHOILICHHUS BHAYaje BBIIOJIHSIIOT
CaMOCTOATENIBHYIO pPOJb KaK OOBEKThl H3Y4Y€HHUs, a 3aTeM NOJYMHEHHYIO,
ClIy’)keOHYI0 pOJIb NpU pEUICHHMH 33Jad B CBSA3M C PACCMOTPEHHEM YHUCTO
MaTeMaTHYECKUX BOIIPOCOB.

B kypce matemaTukm 5- 6 KiIaccoB YIiIyOJEHHOTO YpPOBHS IpeACTaBieHa
HarJIslHasg TE€OMETpHs, HallpaBi€HHAs Ha pa3BUTUE OOpPA3HOTO MBIIUICHHUS,
MPOCTPAHCTBEHHOTO BOOOpaXEHUs, N300pa3UTEIbHBIX YMEHHI. DTO BaXKHBIN 3Tar
B U3YYEHHH T'€OMETPHM, KOTOPBIM OCYIIECTBISACTCS HA HAIJISIAHO-TIPAKTUYECKOM
YpOBHE, OMUPAETCA Ha HarjsAHO-00pa3HOe MbIIUIeHHE 0oOydaromuxcs. bomprias
pOJIb  OTBOAUTCA  IPAKTUYECKOW  JEATEIIBHOCTH, ONBITY, OKCIIEPUMEHTY,
MozenrpoBanuto. OOyyaronuecs: 3HaKOMSTCSI ¢ T€OMETPUYECKUMHU (purypamu Ha
IUIOCKOCTH U B TPOCTPAHCTBE, C HUX MPOCTEHIIMMU KOHPUIYypalUUsMHU, ydaTcs
M300pakaTh WX Ha HETWHOBAHHOM M KJeT4aTod Oymare, paccMaTpUBAIOT HX
IIPOCTENIINE CBOMCTBA. B mpornecce W3ydeHUsT HAIrJSIAHOW T€OMETPUM 3HAHUS,
NOJIyYeHHbIE OOYYAIOMIMMHUCS B HayaJlbHOW IIKOJIE, CHCTEMAaTU3UPYIOTCS W
paCHIMPAIOTCS, @ UCCIIEIOBAHNE CBOMCTB r€OMETPUUECKUX (PUTYP MPOAOHKAETCS B
5—6 knaccax: yyauiecs OTKpPBIBAIOT JIJIsl ¢e€0s1 pa3InyHbIe CBOMCTBA TPEYTOJIbHHUKA
Y IPSIMOYTOJIbHUKA, TapajuIesIorpaMMa 1 Tpaneuuu, OKpYKHOCTH U Kpyra u ap. [Ipu
TOM PacCMaTPHUBAIOTCA HE TOJBKO IUIOCKHE, HO U IPOCTPAHCTBEHHBIE PUTYPHI —
map, chepa, MWIMHIP, KOHYC, TUPAMUIa, MHOTOTPAaHHHUKH.

B 6 kiacce yuamnmuecs mpuoOpeTaroT 00Jjiee CUCTEMHBIN OMBIT MOCTPOCHHM C
MIOMOUIBI0 LUPKYJIS U JMHEWKH, MCHOJIb3YIOT T€OMETPUUECKUE TOCTPOCHHUS IS
JIOKA3aTelIbCTBA YTBEP)KJACHUW W JIJIsl BBITIOJIHEHHsI TIpeoOpa3oBaHuil (GuUryp Ha
IUIOCKOCTH (TIOBOPOTA, OCEBOM M UEHTPAIBHOM CHUMMETPHH, MapajuIeIbHOrO
nepeHoca). OHM 3HAKOMSATCS ¢ MHOTOI'PDAHHHMKAaMU, CKJIEMBAIOT U3 Pa3BEPTOK HX

9



MOJIeJIH, TPUOOPETAIOT OIBIT MOCTPOEHUS MPOCTEHIINX CEUYEHU KyDa U MPOeKIuit
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP.

Bce 310 0oOecnieunBaeT Ka4eCTBEHHYIO MOATOTOBKY K M3YYEHHUIO CUCTEMHOTO
Kypca reomeTpuu B 7—9 kitaccax.

OcHOBY Kypca MaTeMaTHKU 5- 6 KiIaccoB yIiyOJIEHHOTO YpPOBHSI COCTAaBJISIOT
TPaJULMOHHBIE JIJIS IIKOJIBHOIO Kypca MaTEMATUKH COJIEPKATEIBHO-METOINYECKUE
auHuY. OHAKO WHBIE TPUHIUIBI IOCTPOCHMS IPOrPAMMBI, HOBBIE JTUAAKTUUYECKUE
U TEXHOJOTMYECKHUE IMOAXOAbI MO3BOJSIOT BKIKOYHUTH B COJIEPKAHUE MPOrpPaMMBbl
HOBBIE TE€Mbl W pa3lieiibl, IPUAATh Ipoueccy 00ydeHus OOJbIIYI0 [IyOMHY H
IPUBECTH €r0 B COOTBETCTBHE C HOBBIMH LEISIMH U 3a7adyaMud OOpa30BaHMUS,
yctaHoBieHHbIMUA PI'OC.

OO01me moaAXoAbI K OPraHU3ALUM AeATeTbHOCTH 00yYAKO M XCH

OOpazoBatenbHBIM MOpollECC HA YIIIyOJIEHHOM YpOBHE U3Y4YEHHUS Kypca
MaTeMAaTUKU CTPOMTCS HA OCHOBE IUAAKTHYECKOW CHUCTEMBI JESTEIHBHOCTHOTO
METO/a, PEATU3YIONIEH CHUCTEMHO-ACIATEIBbHOCTHBIM IOAX0J, TJe B KadyecTBE
TeopeTudyecKkon 0a3bl BbIOpaHa oOmas Tteopus naestenbHocTH (O. C. AHUCUMOB).
Ypoku  omuparoTcs ~ Ha  JUAAKTHYECKHE  NPUHIUNBL  (desmenbHOCmU,
NCUXOTI02UYECKOU KoM@opmHocmu, HenpepbleHOCMU, MUHUMAKCA,
8apUAMUBHOCTNU, YETOCHHOCIMU, MBOPYeCmed) U TEXHOJOTHIO JeATSIIEHOCTHOTO
MeToj1a 00yUYeHHUS.

OOydeHue BeneTCs Ha BBICOKOM YPOBHE TPYAHOCTH, TO €CThb B 30HE
OJbKaiIero pa3BuTus HanboJee MOATOTOBIECHHBIX JETeH, HO MpU 00s3aTEILHOM
y4eTe MHAUBUIYAIbHBIX OCOOEHHOCTEM U BO3MOKHOCTEN neTel, (GOpMUPOBAHUH Y
KaXXJ10ro pe0eHKa Mo3HaBaTeIbHON MOTHBAIIUH, BEPhI B c€0s1, B CBOU CHJIbI. BMecTe
C TeM BBICOKMI YPOBEHbB M0JIaYl MaTepraja pacCMaTpUBaeTCs HE Kak 00s13aTeIbHOE
TpeOOBaHME, a KaK MPEMIOKEHHE, KaK B603MONCHOCMb JIOCTIKEHUS YCIIexa,
MpeaoCTaBleHHass KaKaoMy peOeHKy U moOy:kmarorias ero kK nerctsuio. [losTomy
YUHUTEIb JOHKEH 3aMETUTh U MOJIepKaTh JIF000H, MyCTh Ta)Ke caMblii MaJleHbKHIM
ycrnex pebeHKa — €ro aKTUBHOCTh, BKIIFOYEHHOCTh B TIPOIIECC TIOMCKA PEUICHUSs, €T0
BEPHOE CYXICHUE WUJIU TTPOCTO MOMBITKY BBIIBUHYTh COOCTBEHHYIO TUIIOTE3Y.

PaboTa Ha BBICOKOM YpOBHE TPYJHOCTH 00S3aTEJIbHO JOKHA COYETAThCS C
COo3JaHMeM B Kiacce aTMocdepbl AOBepHUs, YBOKEHHS, T00POKENaTEIbHOCTH,
MO3BOJISIFOIIEN TTOBEPUTH B CBOM CHUJIbI U MO-HACTOAIIEMY «PACKPBITHCS» KaXKIOMY
Y4YeHHKY. B mpoTHBHOM ciiydae oOyueHue moTepsieT sl peOeHKa JIMYHOCTHBIN
CMBICJI, U IIKOJIA HE CMOJKET BBIIIOJHUTH CBOEH I'JITABHOM MUCCUM — MOMOYb EMY
JIOCTUTHYTh CBOETO MHIUBUYaJIbHOTO MAKCUMYMa.

OOpa3zoBaTenbHbId  TpoOLECC NpH  yIIyOJIEHHOM  YPOBHE  M3y4YEHHUS
10



MaTEMaTUKH CTPOUTCSI C MCIHOJb30BAaHUEM TEXHOJIOTHH JEATEeIbHOCTHOIO METO/a
oOy4eHus. DTO MO3BOJISET BOBJICKATh JETEH B MAaTEMAaTUYECKYIO JEATEIbHOCTh 10
pEUIeHUIO0 3aJad MOBBIIMIEHHOW TPYAHOCTH U JIOKa3aTeIbCTBO CBONCTB W
YTBEP)KJICHUM, pa3BUBATh WX MBIIUICHHE, KOMMYHUKATHBHBIE W TBOPYECKUE
CIIOCOOHOCTH, POPMHUPOBATH Y HUX CHUCTEMHBIN OMBIT CAMOCTOSITEJIbHBIX OTKPBITUH
M pELICHUS HECTaHJIAPTHBIX 3a/lady, BOCHUTHIBATH JIMYHOCTHBIC KayecTBa,
MOMOTAIOIIME B YUCHUH U B )KU3HHU (Bepa B c€0sl, aKTUBHOCTb, CAMOCTOSATEIIbHOCTb,
HEJICYCTPEMIICHHOCTh M YMEHHE YUUTHCSA B IIeJIOM). TakuM o0pa3om, CO3Aar0Tcs
HEOOXOMMBIC YCIOBHS ISl JTOCTMDKCHHSI IITKOJIHHUKAMH BBICOKOTO YpPOBHS HE
TOJIBKO MPEIMETHBIX 3HAHUI 110 MAaTEMATUKE, HO U METANPEIMETHBIX U JIMYHOCTHBIX
pe3yIbTaTOB 00pa30BaHU.

MECTO IPEJAMETA B YYEGHOM IIVIAHE

CornacHo y4eOHOMY IaHy B 5—6 Kilaccax HM3y4aeTcs MHTErpPUPOBAHHBIN
npeaMmer «MareMaTtukay, KOTOPBIA BKJIIOYaeT apu(pMETUUYECKUd MmaTepuan u
HarJSAHYI0 TEOMETPHIO, a TaKKe NPONEAEBTUUECKUE CBEACHUS U3 alreOphl,
3JIEMEHTHI JIOTUKU U Hayajia OMUCATeIbHOW CTATUCTUKH.

VY4eOHbIM UIaH Ha YriayOJeHHOE HM3y4YeHHE MAaTeMaTHKu B 5—6 Kiaccax
OTBOAMT 6 yueOHBIX 4acOB B D KJlacce, 6 yueOHbIX 4acoB B HE/IEIIO B 6 Ki1acce, BCEro
408 y4eOHBIX yaca.

YYEBHO - METOJJUYECKH KOMILJIEKT

* Maremaruka : 5 — i Kj1acc : 6a30BbIM ypoOBEHb : yueOHUK : B 2 yacTsax / H. 5.
Bunenkun, B. 1. J)Koxos, A. C. YecHokoB [u ap.] - Mocksa : [IpocBernieHue,
2023;

* Marematuka : 5 — i Ki1acc : yriayOJI€HHBINH YPOBEHb | yUCOHHUK : B 2 yacTsx /

I'. B. lopodees, JI. I'. Tletepcon - Mockaa : I[IpocBemienue, 2024;

* Maremaruka : 6 — i kiacc : 6a30BbIN YPOBEHb : yueOHUK : B 2 wactsx / H. f.
Bunenkun, B. 1. XKXoxos, A. C. YecHokoB [u ap.| - Mocksa : IIpocBerienue,
2023;

* Marematuka : 6 — i kjace : yrryOJaEHHBIN ypOBEHb © yueOHUK : B 3 yacTsx / I
B. opodees, JI. I'. [Terepcon - Mockaa : IIpocBemenue, 2024.

COILEPKAHUE OBYUEHUSA

(Kypcuom ommeueHo cooepicanue, 3a cuem Komopozo yenyonsiemcs 6a308ulil Kypc
11



mamemamuxu,)

5 KJIACC

HarypaJjbHble unc/ia 4 HyJIb
Harypansnoe uucno. Psng nHarypanehbix umcen. Yucmo 0. M3oOpaxenue
HATypaJIbHBIX YUCEJ TOYKAMU Ha KOOPJIWHATHOM (YMCIOBOW) MPSIMOIA.
[To3unmoHHast cucreMa cuucieHusa. PuMckas HyMmepanusi Kak —I[pUMeEp
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTHUHas CucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX UYHCEN, CPABHECHUE HATYyPAJIbHBIX YUCE C HYJIEM.
Crioco6b1 cpaBHEeHHS. OKPYTIICHHE HATYPATbHBIX YHCET.

CrioxeHne HaTypajabHBIX YHCEI, CBOMCTBO HYJIS MPH CIIOXKEHUU. Briuntanue
Kak JIeiicTBUE, 00paTHOE CIOXKEHUIO. Y MHOKEHUE HATYpaJbHBIX YUCEN, CBOMCTBA
HYJIS U €IUHUIIBI IPU YMHOXEHUU. JlefileHne Kak JIeicTBre, 00paTHOE YMHOXEHHUIO.
KoMmnoHeHThl  neicTBUM, CBs3b Mexay HumH. lIpoBepka pesyrnbprara
apupmeTnueckoro aeiictBus. IlepemMecTUTEIbHOE U COUYETATEIBHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHS, PpaclpelleIUTeIbHOE CBOWCTBO (3aKOH)
YMHOXKCHHUS.

Hcnonb3oBanue OykB Juisi 0003HAUYECHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

JlenuTenun W KpaTHBIE YKCIA, Pa3JIoKEHHUE Ha MHOXuTend. [IpocTteie u
coctaBHbIe uncia. [Ipuznaku nenmumoctr Ha 2, 5, 10, 3, 9. Ilpusznaxu oenumocmu ua
100, na 1000 um. 0.,, na 4, 25, 8, 125, na 11. JleneHne ¢ OCTaTKOM.
JononnumenvHule c80licmea YMHOMCEHUA U Oenenus. Jloxazamenbcmeo npusHaKa
oenumocmu npoussedeHus. Jlokazamenbcmeo NPU3HAKA OeluUMOCmU CYMMbl U
pasnocmu. JJokazamenbCmeo C8OUCME YMHONCEHUS U Oe/leHUS.

CreneHb ¢ HaTypaJIbHBIM I[IOKa3aTejieM. 3amuch 4YHCIa B BHJAE CYMMBI
pa3psIHBIX charaeMbiX. Mcnonvzosanue cmenenu npu Haxoxcoenuu HOJ[ u HOK
yycesl ¢ NOMOWbBIO PA3NIONCEHUS YUCLA HA NPOCMble MHOICUMENU.

UucnoBoe BbIpakeHUE. BplUMCIEHHWE 3HAYEHWH YMCIOBBIX BBIPAXKECHHM,
MOPSAOK  BBINOJIHEHUA  ACUCTBUU. Vcmonmb3oBaHME  TPU  BBIYMCIICHUSIX
MEPEMECTUTENIBHOTO W COYETATEIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOEHUSI, pacTpeIeTUTEILHOIO0 CBOMCTBA YMHOXKEHUSI.

poou

[IpencraBienre o0 JOpoOM Kak CIOCOOE 3amuCh  4YacTH  BEJIMYHUHBI.
OO6bikHOBEHHBIE JIpoOU. [IpaBunbHbBIE 1 HEMpaBUIIbHBIE IpoOu. CMelianHas 1po0b,
Npe/CTaBICHUE CMELIaHHOW NpoOM B BHUJAE HEMPABUIBLHOW JIpOOM U BBIJCICHUE
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1EJI0N YacTH Yucja U3 HeNmpaBUIbHOU Japobu. M3o0pakeHue apolelt ToOukamu Ha
qucI0BoM npsimoii. OcHOBHOE cBOMCTBO apodu. CokparieHue apooei. [Ipusenenue
JpoOu K HoBOMY 3HaMmeHarento. CpaBHeHue apodeid. CpasHenue Opobeti ¢ noMowbo
«NepeKpEeCcmHO20 NPAsUIA». «Xumpule» npuémoi.

CnoxxeHre W BBIUMTAHHE JpoOed. YMHOXXEHHME U JIeJIeHuEe JpoOei,
B3anMHOOOpaTHbIe ApoOu. HaxokaeHne dacTu LEeNoro W LEeJIoro Mo €ro YacTH.
Haxoowcoenue 3nauenus OpoOHO20 8bIpadCeHUs ¢ NOMOWbIO nepexoda K
HAMYypanbHbIM YUCTAM.

Hecsatuunas 3amuchk apooOei. [lpemcraBneHue AeCITUYHONW APOOW B BUC
0ObIKHOBEHHOM. M300paskeHue IeCITUIHBIX IPOOCH TOUKaMH Ha YUCIIOBOU MPSIMOIA.
CpaBHEHUE JECATUYHBIX APOOECH.

ApudmMernueckre MEUCTBUS C JCCATUUHBIMH JpoOSIMH. Bwuieoo npasuna
CHIOJCEHUSL U BBIYUMAHUS 0eCAMUYHBIX OpoDell, UCNONb3YS NPAGULO CIOMNCEHUS U
BbIUUMAHUSL  CMEULAHHbIX Opobell. Bvieod npasuna ymuooicenus u OeneHust
oecamuunvix Opobetl na 10, 100, 1000, ucnonv3ys npaguio YMHOMCEHUs U OeleHUs.
00bIKHOBEHHOU O0pobU HA HAMypaibHoe yucio. Bwieod npasuna ymmuooscenus
OecamuyHbX Opobdell, UCNOIb3YSL NPABULO YMHONCEHUS. CMEUAHHbIX Opobetl. Bviod
npasuna oeaeHus 0ecamudHblx 0podell Ha HaMypPaIbHOe YUCTLO, UCNOTbIYS NPABUTLO
OelleHUsl CMEeUwanHou Opodou Ha HamypaibHoe 4Yucio. Bvieoo npasuna Oenenus
oecamuyHvlx Opobell, UCNONb3Ys. OCHOBHOe C¢Bolcmeo Opodu. OKpyrieHue

JECATUYHBIX APOOEH.

Penienue TeKCTOBBIX 3224

Pemenne TeKCTOBBIX 3amad  apudMeTHyeckuMm cnocobom. Pemenue
JOTHYECKHX 3a7ad. PemieHue 3agad mepebOpoM BCeX BO3MOXKHBIX BapUAHTOB.
Hcnonp30BaHue MpH pEIICHUH 33a4 TaOJIUIl U CXEM.

Pemenne 3anmay, coaepKamux 3aBUCHUMOCTH, CBS3BIBAIONINE BEIWYHHBL:
CKOpOCTb, BpEMs, pAacCTOSHHE, I1IeHa, KOJMWYECTBO, CTOUMOCTh. EIUHHIIBI
U3MEPEHHS: MacChl, 00bEMa, IIEHBI, PACCTOSIHHSI, BpEMEHH, CKOPOCTH. CBSA3h MEKTY
eIMHUIIAMU U3MEPEHMSI KOKI0M BETMIHHBI.

Pemenrie 0CHOBHBIX 3a71a4 Ha JPOOH.

[IpencraBneHre JaHHBIX B BUE TAOJIHII, CTOJIOYATHIX JHATPAMM.

Mamemamuueckue mooenu. Ilepesod yciosus 3a0ayu Ha MamemMamuyecKuil
a3vik. [locmpoenue moodenu 8 8ude K8AOPAMHO20 YPAGHEHUs, NPedCmasieHHO20
npouszgeoenHuem (NponeoesmuKa peuleHuss 3a0ay ¢ HNOMOWbI KEAOPAMHO20
ypasHnenus. I[locmpoenue modenu 8 sude 08yX YpAGHEeHUl ¢ 08YMs NepeMeHHbIMU

(nponedesmuxa cucmem ypasuenuii). I[locmpoenue mooenu 6 guoe 08X ypagHeHul
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C 08yMs nepeMeHHviMU (nponedesmuka cucmem ypasuenuii). Paboma c
mamemamuyeckumu mooeaamu. Memoo npo6 u owubok. Memoo nepebopa. Memoo
gecos.  Ilocmpoenue o0bweco  areopumma  peuwtenus — 3a0a¥y  MemoooMm
MaAmemMamuyecKo2o MoOeIupo8aHusl.

A3biK u no2uka.

Buickazvisanus. Beedenue nonamutl «memay u «pemar. Oowue ymeepircoeHus.
Beeoenuss s6uoa ymeepowcoenus, nouwamue Koumpnpumepa. Beedenue euoa
ymeepacoeHus, 00KA3amenbcmeo  UCIMUHHOCMU — MemodomM  nepebopa.
Ymeepocoenuss o  cywecmeogsanuu. Cnocobwvl  doxazamenbcmea — 0OWUX
ymeepoicoenull. Beedenue o6osnauenuil. /Joxazamenbcmeo u OnposepiiceHue
8bICKA3bIBAHUL PA3HO20 6UOA (HacmHbLX, 00wux, o cywecmeosanuu). Ilpodorema

doxaszamenbcmea oouje2o Ymeepicoetus Ha 6eCKOHeuHOM MHOMCeCmae.

HaI‘JIﬂIIHaﬂ reomMeTpus

Harnsanele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsmMas,
OTpE30K, JIy4, YIroJl, JIOMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsamoi,
OCTPBIN, TYIION U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUYECKUE €AUHUILIBI JUIMHBI. J[TMHaA JIOMaHOH, epUMETP
MHOTOYTOJbHUKA. 3MepeHne U MOCTPOEHUE YTII0B C MOMOIIbIO TPAHCIOPTHUPA.

Harnsnnaele mnpencraBieHus O (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenne ¢uryp, B ToM uuciie Ha kieryatoil Oymare. Iloctpoenue
KOH(pUrypauuii u3 yacteil npsiMoi, OKpy>KHOCTU Ha HEJTMHOBAHHOM W KJIETYATON
Oymare.

Hcrnons30BaHnEe CBOMCTB CTOPOH U YIJIOB ITPSIMOYTOJIBHHMKA, KBApaTa.

[Inomans nOpSAMOYroJdbHUKA W  MHOTOYI'OJBHUKOB, COCTABJIICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4ucje (uryp, u300pak€HHbIX Ha KJeT4yaToil Oymare.
EnuHuib! uamMepeHus miomaim.

Harnsanaele npeactaBieHus 0 TPOCTPAHCTBEHHBIX (DUTypax: NpSIMOYTOJIbHBIN
napajenenunen, — Kyo,  MHOTorpaHHuku.  M3o0pakeHwe  MpoCTEUIINX
MHOTOrpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. Co3manue Mojenein
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, IUIACTHIIMHA U APYTUX MaTEPUAJIOB).

O06bEM NpsAMOYTOJILHOTO Mapasuienenuneaa, kyoa. Enunuiis usmepenus o0bEma.

6 KJIACC

HarypajabHble ynciia
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ApI/I(I)MCTI/IIIGCKI/Ie ,HefICTBHSI C MHOT'O3HAYHBIMHU HATYPAJIbHBIMU YHCIIaMH.
Yucnosbie BbIpaKCHMUA, MMopAaOK ﬂCﬁCTBHﬁ, HCITIOJIb30BAHHUEC CKOOOK.

Hcnonb30BaHuE NPU BRIUUCIEHUSAX IEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOMCTB
CJIOEHUSI U YMHOXKEHUS, paclIpeAeIUTEIbHOTO CBOMCTBA yMHOKeHUsI. OKpyTiieHne
HATypaJIbHBIX YUCEL.
Jlenutenu U KpaTHbE yucia, HAMOOIBIIMK OOLIUN JENUTeNlb U HauMEHbIIee
oOmiee kpaTHoe. JlemuMOoCTh CyMMBI U IPOU3BeIeHUS. [{efeHne ¢ 0cTaTKoM.
llo3uyuonnvie cucmemvl cuucnenus. /{gouunas cucmema cyucnenus. Ilepesoo

0eCAMUYHOU 3aNUCU YUucell 8 08OUYHYIO U 0OPAMHO.

Jpoou
OObIkHOBEHHas1 JIpoOb, OCHOBHOE CBOMCTBO JApOOM, COKpalieHue IpoOei.

CpaBHeHue U ynopsijounBaHue ApoOei. Penenue 3a1au Ha HAXOXKIAECHUE YaCTH OT
LEJ0T0 W I1EeIoro mo ero yactu. J[poOHoe YHCIIO Kak pe3yibTar JeiCHUS.
[IpencraBienue qecATUUHON APOOU B BHUJI€ OOBIKHOBEHHOM JIPOOU U BO3MOXKHOCTH
Mpe/ICTaBlIeHUs] OOBIKHOBEHHOM IpoOHM B BUJE JECITHUHOM. JlecaTuunbie 1podu u
MeTpHUYecKasi cucteMa Mep. ApudMeTrnuecKkre I1eUCTBUS U YUCIOBBIE BHIPAKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHWU. Maciitad, TpomopIus.
[IpumeneHue mponopuuii nMpu perieHun 3aaad. JcHo8Hoe C8OUCMBO NPONOPYUU.
Haxoxaenue HeuwsBecTHOTro ujeHa mnponopiuu. Ceoticmea u npeobpazosanue
nponopyuti. Cnocobvl npeobpazosanus Nponopyull. 3a8UCUMOCTU  MeHCO)
senuyunamu. llpsavas u obpammuas nponopyuoOHaILHOCMb. Aneopumm onpeoeneHus
suoa 3asucumocmu. llponopyuonanvroe oenenue. Cnoxcnoe nponopyuoHaIbHoOe
Oenenue.

llepexo0 Kk HamypanrbHbiM — YUCLAM. Hcnonvzosanue  ceoticme
apugpmemuuecxkux Oeiicmeuil. Ilpeobpazosanue 4ucio8vix OpOOHBIX BLIPANCEHUII.
Bv1600 hopmynvr cpeoneii ckopocmu uepes cpeonee apugpmemuueckoe. CpenHee
apudmeTnyeckoe.

[Tonstue npornenTa. BerauciaeHue mpoieHTa OT BEIUYUHBI U BEJTMYUHBI 10 €€
MPOIICHTY. BrIpakeHHe MPOILIEHTOB NECITHUYHBIMU TpoOsiMu. Pemienne 3amad Ha
MPOIICHTHI. BhIpaskeHre OTHOIIIECHUS BEJIMUWH B TIpolieHTaX. /Ipocmoti npoyenmmulii
pocm. Illocmpoenue ghopmynvl npocmoco npoyeHmHo20 pocma.

Cnoocnoiii npoyenmuulil pocm. Ilocmpoenue Gopmynvl cloHCHO2O0 NPOYEHMHO20
pocma. Pewenue 3a0au na npoyenmesi, ucnonvsys gpopmyny npoyenma.
IHonoxuTENBHBIE M OTPULIATEIbHbIE YHCJIA

[TonoxurenbHble U OoTpUUATENBbHBIE yncia. Llensie yucima. Moaynp uucia,
15



reoMeTpuyecKas HWHTepHpeTauus MoAydas uucia. M3o00paxenue uucen Ha
KOOpJIMHATHOM  mpsimoil.  YucrnoBble  mpomexyTku. CpaBHeEHHME — 4uMCell.
Apudmernueckre IEHCTBUSA C TMOJOXKUTEIbHBIMU U OTPUIATEIIbHBIMUA YHCIIAMHU.
Aneebpauueckas cymma. Onpedenenue 6blMUMAHUA, UCNONL3YSL AN2eOPAUUECK)IO
cymmy. Bovleo0 npasuna ymHodcenus yucen ¢ pasHviMu 3Hakamu. Bvieoo npasuna
oeslenusl, UCNONb3YA onpedeiieHue derumocmu. Bvi6oo npasuna packpvlimus cKOOOK,
UCNONIL3YSL NPABUNA NPUOABTIEHUSL CYMMbL K YUCTY U BbIYUMAHUSL CYMMbL U3 YUCTA.
Hcnonvzosanue pacnpederumenvpHozo coucmea npu QopmyauposKe npasuia
PACKpbimus CKOOOK ¢ YUCTIO8bIM MHOMNCUMENEM.

[IpssmoyroyibHast cucTeMa KOOPJMHAT Ha IUIOCKOCTH. KoopaMHATBI TOUKK Ha
I0cKoCTH, abcuucca u opauHaTa. [loctpoenue Touek U GUryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHbIE BbIPasKEHUsI

[Ipumenenune OyKB JJIs 3aMMUCH MATEMAaTHUYECKUX BBIPAXKCHUM U TTPEITIOKECHHM.
CpoiictBa apudmerndeckux aeictBuil. Packpeitie ckobok. Koadduiuenr.
[TonoGHBIE craraembie.

BykBeHHbIE BBIpaKEHUSI M YHCJIOBBIE TMOJCTAHOBKU. ByKBEHHBIE paBEHCTBA,
HAXOXKJICHUE HEM3BECTHOTO KOMIIOHEHTA. YpasHeHnue xax npeonodicenue ¢ 0OHOU
UIU HeCKobKUMU nepemennvimu. Kopenws ypasuenus. Muooicecmeo kophell.
OcHo8Hble MemOoObl peuleHUs: YPasHEeHUl. Memoo npod u ouwuboK, memoo nepebopa,
pasHocuibHble npeobpasosanus. Pemenne ypaBHeHuil. Pemenue 3amgady MeTogoM
YPaBHEHUM.

KoopaunatHas miiockoctb. QYHKYUOHANILHASA 3A8UCUMOCTb BETUUUH.

®opmyibl, GHOpMyIbl MEpUMETpa M IUIONIAAN MPSAMOYTOJIbHUKA, KBaapara,
o0béMa nmapajuienenurena u Kyoa.

Pemienne TeKCTOBBIX 32124
Pemenne TeKCTOBBIX 3amady  apuMeTHyecKuM crocobom. Pemenue

JIOTMYECKHX 3a7ad. Perenne 3a1a4 nepebopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemienne 3amau, comepiKalMx 3aBUCHMOCTH, CBSI3BIBAIOIINX BEJINYHHBIL:
CKOpOCTB, BpeMs, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTD,
POU3BOJAUTENILHOCTh, BpeMs, 00bEM paboThl. ENWHUIIBI M3MEpEHHUs: MaccChl,

CTOMMOCTH, PACCTOSIHUSA, BPEMEHHU, CKOPOCTHU. CBSI3b MEXAY €AUHULIAMHA U3MEPEHUS
KaK10M BEJIMYUHEI.
Pemenue 3anay, CBA3aHHBIX C OTHOLICHUEM, IPOMOPIIMOHATBHOCTHIO BEJIMYMH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.
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OueHka M TpUKUIKA, OKpyrieHue pe3ynbrara. CocTaBieHHe OyKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aJa4U.

[IpeacraBnenre MaHHBIX C TOMOIIBIO Tabmuil U auarpamm. CroiG4aThie
JMarpaMMBbl: YTEHHE U MOCTpOEHUE. UTEeHNE KPYyTOBBIX JUArpamMM.

H3bIK u 102UKa
Honamue ompuyanus. I[Ipomusopeuue. Ompuyanue oOWUX 8bICKA3bIGAHUL.

Ompuyanue gvickazvieanuii o cywecmgosanuu. Cnocoowl 8blpaxicenuss OmpuyaHus
00UUX BbICKA3BIBAHULL U BLICKA3BIBAHULL O CYUWECMBOBAHUU 8 eCMECMBEHHOM A3bIKE.
Ilepemennas. Boipasicenus ¢ nepemennvimu. IIpednosicenus ¢ nepemeHubIMu.

Ilepemennas u keanmopwl. Ompuyanue ymeepoicoenuii ¢ keanmopamu. Ilonamue
nocudeckoco credoganusi. Ompuyanue credosanus. Obpamuoe ymeepoicoeHue.

Cnedosanue u pagnocunviocms. Credosanue u c80UCMBEa NPeoOMemos.

Harasinnas reomerpust

Harnsnaele mpexacraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTpE30K, JIy4, yroJl, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacronoxeHue IByX MNPSIMBIX Ha IUIOCKOCTH, ITapajuIeNIbHBIE
psIMbIE, TEPIICHAUKYJSPHBIE TpsAMbIe. V3MepeHne pacCTOSHUN: MEXAY ABYyMs
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHA MapuIpyTa HAa KBaAPaTHOU CETKE.

M3mepeHne u ocTpoeHue yIiloB ¢ IOMOLIBIO TpaHCopTUpa. Buasl
TPEYTOJIbHUKOB:  OCTPOYTOJIbHBIM, IPAMOYTOJIbHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIMH, PaBHOCTOPOHHUM. YeThIPEXYTOJIbHUK, [IpUMEPHI
YEeThIPEXYTOJIBHUKOB. [ [pAMOYTONBHUK, KBaIpaT: NCIIOJIB30BaHUE CBOMCTB CTOPOH,
yIJI0B, AuaroHaneil. U3o0paxeHne reomeTpuueckux (puryp Ha HETMHOBAHHOM
OyMare ¢ UCIIOJIb30BaHUEM LIUPKYJIS, TUHEHKHU, YrOJIbHUKA, TPAHCTIOPTHUPA.
[TocTpoenus Ha keT4yaToi Oymare.

[lepumerp wmHOroyroigpHuka. [loHsiTue momwagun QUIypbl, EIUHUIIBI
u3Mepenus wiomaau. [ lpudnmxénHoe namMepenue miomaam Guryp, B TOM YUcie Ha

KkBaapaTtHOi ceTke. [IpubmmkEHHOE M3MEpPEeHWE UIMHBI OKPYKHOCTH, TUIOMIATN
Kpyra.

CummMeTpus: eHTpallbHas, OCEBAs U 3€pKaJIbHAsI CHMMETPHUU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsgnele mnpeacTaBieHUss O TNPOCTPAHCTBEHHBIX (Urypax: nouamue
MHO202PAHHUKOG - napauieienuned, Kyo, Npusma, nupamuod, HOHAMuUe meJl

epawjeHus - KOHyc, YuiuHop, wap u cgepa. HzobpasxceHue npocmpancmeeHHbIX
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Gueyp. Ilepsuunoe npedcmaenenue o0 CeYeHUAX HNPOCMPAHCMBEHHLIX Quayp,
HOCMpOeHue cedeHuli MHO202paHHUuKkos. llpumepsvl pazeépmox MHO202pPaAHHUKOS,
YUIUHOPA U KOHYCA.

[Tonsitne 00bEMa, enuHUIBI M3MepeHHs] 00BEMA. OOBEM MPSAMOYTOIBHOTO
napajienenunena, Kyoa.

ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TIPOI'PAMMBbI

JIMYHOCTHBIE PE3YJbBTATDBI

JInYHOCTHBIE  Ppe3yabTAaTbl OCBOCHHMsS IIPOIrpaMMBbl 110  MaT€MAaTHKE
XapaKTEePU3YIOTCH:
1) naTpuoTHYeCKOEe BOCTIMTAHME:
MPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MAaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHHEM K JOCTIKEHHMSIM POCCUMCKMX MAaTEMATHKOB W
POCCUMCKOM MAaTeMaTHYECKOW IIKOJIbI, K MCIOJIB30BAHMIO 3THX JOCTHKECHUHN B
JIPYrUX HayKax U NPUKIAIHBIX cepax;

2) TPa’KIaHCKOE M TYXOBHO-HPABCTBEHHOE BOCIUTAHHE: TOTOBHOCTHIO K
BBITIOJTHEHUIO 00S3aHHOCTEN rpakIaHUHA U PeaIu3alliu €ro Mpas,

IPE/ICTaBIICHUEM O MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHUSA Pa3TUYHBIX
CTPYKTYp, SIBJICHHUM, TPOLEAYyp TPa)KIaHCKOTro oOIIecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXXJIEHHUIO JTHYECKHX Mpo0JieM, CBSI3aHHBIX C
IPAKTUYECKUM IIPUMEHECHUEM JIOCTUKEHHUM HAyKH, OCO3HAaHHEM BaXXHOCTH
MOpPaJbHO-3TUYECKUX TMPHUHIIUIIOB B JACATEIBHOCTA Y4Y€HOTO; 3) TPYyAOBOE
BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTHE B PCEIICHUM [PAKTUYECKUX  3a/1ad
MAaTEMAaTUYECKOW HAIMPABJICHHOCTH, OCO3HAHWEM BaXHOCTU MaTEMaTUYECKOIO
oOpa3oBaHUsS HA TMPOTSHKEHUH BCEH KU3HMU JJIS YCIENIHON TpodeccruoHaIbHOM
JEATEIbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHANBUTYATLHON TPACKTOPUHN 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C

y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN; 4) 3CTEeTHYEeCKOoe
BOCIIUTAHME:

CIOCOOHOCTBIO K  OMOILMOHAJIBHOMY M 3CTETHMYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aay, PEIICHUH, pacCyKICHUI, YMEHUIO BHJIETh
MaTE€MaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE; S5) HNEHHOCTH HAYYHOIO
MO3HAHMS

OpUEHTALMEN B JEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YEJIOBEKa, MPUPOJbI U OOLIECTBA,
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IMMOHMMAaHUEM MaTeMaTU4YECKOMN HAaYKHN KaK C(l)epbl YEJI0BEUYECCKOM JCATCIBHOCTH,
ATAIoOB €€ pa3sBUTHA KW 3HAYMMOCTH OJI PA3BUTHA LUBUIN3AallMH, OBJIAJCHHCM
SI3BIKOM MAaTE€MaTHUKH W MaTEMaTH4YE€CKOM Ky.TIBTprﬁ KaK CpCICTBOM IIO3HAHHA
MHpa, OBJIaICHUCM HpOCTCﬁMHMH HaBBIKaMH HCCHQHOB&TCHLCKOﬁ ACATCIIBHOCTH,

6)  ¢usnueckoe BOCIIMTAHHE, (¢opMupoBaHue KYJLTYPHI
310pPOBbSI M SMOIMOHAJBLHOTO 0JIATONMOJIYy4Hsi: TOTOBHOCTBIO IIPHUMCHSTh
MaTeMaTHYSCKHUE 3HAaHUS B HHTEPECaX CBOETO 3JI0POBBS, BEACHHS 3J0POBOTO
oOpa3a »u3HH (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U
OTJIbIXQ, perymnsipHas ¢puzndeckas AKTHBHOCTB ),
c(hOpMHPOBAHHOCTBIO HAaBBIKA PEIICKCHH, IIPU3HAHUEM CBOCTO MpaBa Ha OIIHOKY
Y TaKOTO K€ MpaBa JIPyroro 4ejioBeKa; 7) 3K0JOrHIecKoe BOCTIMTAHUE:
OpHEHTalel Ha MTPUMEHEHNE MAaTEMAaTHICCKUX 3HAHUU JUTsI pEeIICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY’KAFOIICH CPe/Ibl, INTAHUPOBAHUS TTOCTYITKOB 1 OIEHKU
HX BO3MOJKHBIX TTOCJICICTBUI IS OKPYIKArOIIEH Cpejibl, 0COZHAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECCKUX TPOoOJIeM U IMyTel UX PEIICHUS;
8) ajanTauus K U3MEHSIOIIMMCS YCJIOBHAM CONUAIBLHONH M MPUPOIHOIi cpeabl:
TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSAX HEOIPEACIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHICCKYIO JICSITEIbHOCT, B TOM YHCJIC YMEHHUE
YUUTBCA Y JAPYTHX JIIOACH, MPUOOpEeTaTh B COBMECTHOM JIEATEIHPHOCTH HOBBIC
3HAHMUS, HABBIKM W KOMIICTEHIIMM M3 OIbITa JAPYTHX; HEOOXOAUMOCTBIO B
(GhopMUPOBAHUM HOBBIX 3HAHWUM, B TOM 4Huclie (JOPMYJIMPOBATH MJICH, TTOHSTHS,
THIOTE3bI 00 00BEKTAX W SIBJICHUSIX, B TOM YHCIIC PaHEe HE M3BECTHBIX, OCO3HABATH
ne(UIUTH COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, TUTAHHUPOBATH CBOE PAa3BUTHE;
CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEDP, KOPPEKTHUPOBATH NMPHHUMAEMBIC
perieHusT U ACUCTBUA, (HOPMYJIHMPOBAThH W OICHUBATH PUCKH M TIOCIEICTBUSA,
dhopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS
ba3oBble JJornyeckue 1eMCTBUS:

BBISIBIISATH M XapPaKTEPU30BATH CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXKIY TMOHATUAMH, (HOPMYIUPOBATH
ompeieSIeHUs] TTOHSATUM, YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIacCUUKAIUU,
OCHOBaHHUS JJisi 0OOOIIEHUS W CpPaBHEHUs, KPUTEPUU MPOBOJUMOTrO aHAIIN3a;
BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEOOPa30BBIBATh CYXKJCHUS: YTBEPAUTEIIbHBIC
W OTpUIaTeIbHbIC, €JAWHUYHBIC, YaCTHBIE U OOIIUE, YCIOBHbBIC, BBISBIATH
MaTeMaTHYECKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEYHs B (HakTax,
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JAaHHBIX, HAOJIIOJEHUSAX U YTBEPKIACHUSX, NPEAJaraTb KPUTEPUU ISl BBISIBICHMS
3aKOHOMEPHOCTEM M IIPOTUBOPEYMIA; JEJIaTh BBIBOJBI C UCIOJIIB30BAHUEM 3aKOHOB
JIOTUKH, JENYKTUBHBIX M HMHIYKTHUBHBIX YMO3AKIOYECHUH, YMO3AKIOYEHUN IO
aHaJIOTUHU; pa30MpaTh J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIEHUH (psSMbIe U
OT TNPOTHBHOIO), IPOBOJUTH CAMOCTOSITEJIBHO HECJOXKHBIE J0Ka3aTelbCTBA
MaTeMaTH4eCKUX (HaKTOB, BBHICTPAWBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 0OOOCHOBBIBATh COOCTBEHHBIE PACCYXKIEHUS; BBIOMPATH CIIOCOO
peleHus: yueOHOU 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHNUs, BEIOUPAThH
HanboJee MOAXOIALINN ¢ yUETOM CAMOCTOATEIBHO BbIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBarebcKue 1eicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEN0BATENbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BONPOCHL,  (UKCHUPYIOLIME  MPOTUBOpEUHEe,  MpolieMmy,
CaMOCTOSITENIFHO YCTaHAaBIMBATh HWCKOMOE W JaHHOE, (HOpMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3WIIMIO, MHEHHE;, MPOBOAUTH IO CAMOCTOSTEIBHO
COCTaBJICHHOMY ILJIaHY HECJIOXHBIA IKCHEPUMEHT, HEOOJIBIIOE HCCIEIOBAHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTEMATUYECKOTO OOBEKTA, 3aBUCUMOCTEN 0OBEKTOB
MEXIy COOOMH; CaMOCTOSTENIbHO (POPMYIUPOBATH OOOOIIEHHS W BBIBOABI IIO
pesyibTaTaM  NpOBEAEHHOrO  HAOMIONEHWs,  MCCIEJOBaHMS,  OLCHUBAThH
JOCTOBEPHOCTh ~ IOJIyYEHHBIX  PE3YyJbTaTOB,  BBIBOJOB U  00OOLICHUI;
NMPOTHO3UPOBAaTh BO3MOXKHOE  pa3BUTHE TMpollecca, a TakKe BBIJIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanueii:
BBISIBJISITh HEJOCTATOYHOCTh U U30BITOYHOCT,  MHGOpMAIIUH,
JAHHBIX, HEOOXOIUMBIX JJIsi PEIICHUs 3aJadyd; BHIOUpATh,  AHAJIU3UPOBATH,

CUCTEeMATU3UpPOBaTh W HHTEPOPETHPOBATH MHPOPMALMIO PA3IUYHBIX BUIOB U

dbopMm nmpexacTaBieHHs; BbIOMpaTh (GOpMY NpeACTaBIEeHUs HWHOpPMALUU WU
WUTIOCTPUPOBATH pelllaeMble 3aJJaul CXeMaMu, TuarpaMMaMu, HHOM rpaukoi 1 ux
KOMOMHAIIMAMM;  OLICHMBATh  HAAEXKHOCTh MH(MOpPMAIMU 1O  KPUTEPHUSM,
MPEII0KEHHBIM YUUTENIEM UIU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHBIC y‘leﬁHbIe HeﬁCTBHﬂZ
BOCIIPUHUMATH U (DOPMYJIMPOBATH CY>KJIEHUS B COOTBETCTBUHU C YCIOBHIMU U
1eISIMU OOIIEHUSs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M TNHUCBMEHHBIX TEKCTax, JlaBaTh TMOACHEHUS MO XOJy pEUIeHUs 3a/auu,
KOMMEHTHUPOBATH MOJTYUYEHHBIN PE3ybTaT; B X0 00CYKIACHUS 3a1aBaTh BOIIPOCHI
M0 CYIIECTBY OOCY)KIaeMOW TE€MbI, MPOOJIEMBbI, peniaeMon 3aJadM, BbICKAa3bIBATh
UJey, HaleJeHHbIE Ha TIOMCK pEIICHUs, COMOCTAaBJISATh CBOU CYXKICHHUS C
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CYXKJIEHUSIMU JIPYTUX YYACTHUKOB JUanora, oOHapy>KMBaTh pa3jiudve U CXOJCTBO
MO3ULIMNA, B KOPPEKTHOU (popme (popMyIrpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
MPEACTABIATh PE3YJbTAThl PEIICHUS 3aJa4yd, SKCIEPUMEHTA, HCCIEI0BaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (GopMaT BBHICTYIUIEHUS C YYETOM 3ajay
Mpe3eHTAallMd U OCOOCHHOCTEW ayJAMTOpUHM; TMOHUMAaThb W  HUCIOJIb30BaTh
NpEeUMYIIeCTBa KOMAaHAHON M MHIUBUAYaJbHOW pabOThl MPU pEIIEHUU Y4eOHBIX
MaTeMaTUYeCKUX  3aJay; [PUHAMATh LE€JIb COBMECTHOW  JEATEIBHOCTH,
IUTAHUPOBATh OPTraHU3allMI0 COBMECTHOW paboOThl, pachpenensiTh BHIbI padorT,
JIOTOBapUBATHCA, OOCYXKAAaTh MPOLIECC M Pe3ylbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJIeH; y4acTBOBAaTh B TPYMIOBBIX (popmax paboThl (0O0CYyXkAeHHUS,
OOMEH MHEHUSIMU, MO3TOBbIE IITYPMbI U JAPYTHE), BHIMOJIHATH CBOIO YaCTh PaOOTHI
U KOOPAWMHUPOBATH CBOM ACHCTBHUS C APYTMMHM WICHAMH KOMAaHbl, OLICHHUBATh
KayecTBO CBOETrO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PerynsitTuBHble yHHMBepCaJbHbIe y4eOHbIE 1eHCTBUS
Camoopranu3anus:

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, AITOPUTM pEIIEHUs 3anadu (WIH ero
4acTb), BBIOMpATh CIOCOO pemeHus € Y4YETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, ApryMEHTHPOBAaTh M KOPPEKTHPOBATH BapHUAHTHI
pelieHunii ¢ y4éToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIBb:

BJIa/IETh CIOCO0AaMU CaMOITPOBEPKU, CAMOKOHTPOJIS IIpOLecca U pe3yJibTaTa
peuIeHrsl MaTeMaTU4YeCKOM 3alaud; MNPEABUAECTb TPYAHOCTH, KOTOPBIE MOTYT
BO3HHUKHYTH ITPHU PEIICHUH 3a/1a4i, BHOCUTh KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE
HOBBIX OOCTOSATEIbCTB, HAWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH; OLICHUBATD
COOTBETCTBUE PE3YJIbTATA JIESITEIBHOCTH IIOCTABJIEHHONM LEIM W  YCJIOBHSM,
OOBSICHATh NMPUYMUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS IIeNM, HaXOIUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yriyosieHHoro yuyeOHoro kypca «Martematuka» B S06 kiaccax
OCHOBHOM IIKOJIbI JOJDKHO 00€CreuYnBaTh AOCTHKEHHUE CIEAYIOIUX MPEeIMETHBIX
00pa30BaTEeNbHBIX PE3YNHTATOB (IIPEAMETHBIC PE3YyJIbTaThl, JOCTUTAEMbIC 32 CUET
yrayOieHust coiep KaHus OTMEUEHbI KYPCHUBOM):
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5 kiaacc Uncsia 1 BLIYUCTIEHHUS

- Ilonumats u IMpaBHUJIBHO y1'[0Tp66J'I}ITI> TECPMUHEI, CBA3aHHBIC C HATYpPaJIbHbIMU
YucCJIaMi, CPaBHUBATHb U YIIOPAAOYHMBATh HATYPAJIbHBIC YUCJIA,

- COOTHOCUTh TOYKY Ha  KOOpDJMHATHOM  (YHMCJIOBOM) mpsIMOl €
COOTBETCTBYIOIIUM €l YHUCJIOM M M300pakaTh HaTypajbHbIE YMCla TOYKAMU Ha
KOOPJIMHATHOU

(4MCIIOBOI) TIPSIMOIT;

- BEITIOJTHATH apU(METHIECKUAE ACHUCTBUS C HATyPATbHBIMU YHCIAMU;

- BBITIOJHATH IPOBEPKY, IPUKHUIKY pe3yIbTaTa BEIYUCIICHUH,

- OKpYTJISITh HaTypaJbHBIC YNCIIA;

- HCITOJIh30BaTh JICIMMOCTh HAaTYPaIbHBIX YHUCEI IS PEIICHUS MPAKTUYECKUX
3ajay;

- HAXOJUTh JICIUTENN U KPAaTHBIC HATYPAIbHBIX YHUCEI; IPUMEHSATh MPU3HAKU

nenumoctd Ha 10, Ha 100, 1a 1000 T. ., Ha 2 uHa 5, Ha3uHA 9, Ha 4 u na 25, na
S8umna 125, na 11 nnd pelieHus: MPaKTUUYECKUX 3a]1a4;

- NPUMEHSTh ONpPENENICHUsI MPOCTOTO M COCTABHOTO YHCIA JJIsi PEHICHUS
MPaKTUYECKUX 3a]1ay;

- MPUMEHSTH TaOJIUIIBI TPOCTHIX YUCEIT;

- MIPUMEHSTH OTIPEACIICHUE CTEIICHN YHCIIa JIJIsT HAXOXKICHHS CTCTICHEH;

- HaXOJIUTh 3HAYCHUE YHUCIIOBOTO BBIPAKCHMS, COACPIKAIIETO CTCTICHN YUCEIT;

- pacKIIaapIBaTh YKCIIa HAa IPOCThIE MHOKUTEIH;

- 3aMKMCHIBATh YUCIIO B BUE MMPOU3BEICHUS CBOUX MPOCTHIX JCITUTEIICH;

- Haxoo0umov HauboOILWUL 00WULl derumenb U HAuMeHbulee obwee Kpamuoe
08YX U HECKOJILbKUX YUCEe PAZHLIMU CHOCOOAMU,

- UCNONIL308AMb 83AUMOCEA3b HAUOOIbULE20 00We20 derumes, HaUMeHbULe20
00We20 Kpamuo2o u npouzeeoenus yucen Ol peueHus NpaKkmudeckux 3aoad, -
UCNONIL308AMb NOHAMUE «B3AUMHO NpOCmble YUCIA» OA PAyUOHAIU3AYUU
Haxoocoenuss HOJ u HOK s63aummno npocmuix uucen.

Jpoou

-  TOHMMaThb M TMpPaBUJIBHO  YHOTPEONSTH TEPMHUHBI, CBSI3aHHBIE C
OOBIKHOBEHHBIMU U JICCITUIHBIMU JPOOSMU;

- CpaBHHMBATh B MPOCTEHIIMX CIy4yasx OOBIKHOBEHHbBIE APOOH, NECATUYHBIC
JpoOU; CpaBHUBATH APOOU paA3HbIMU CNOCOOAMU;

- COOTHOCUTH TOYKY Ha  KOOPJMHATHOM  (YUCIOBOM) TMpSIMOM  C
COOTBETCTBYIOIIIMM €l 4YKMCIIOM W H300paxaTb APOOM M JAECATHUYHBIE IpOOHU
TOYKaMH Ha
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KOOPJAMHATHOM (YHCIIOBOM ) MPSMON;

- BBINOJIHATH apUPMETHUECKUE IEHCTBUS C OOBIKHOBEHHBIMH JApPOOSMHU B
HNPOCTEHIINX CIyYasiX, C AECATUYHBIMH JPOOsSIMU;

- BBIMIOJIHATH COBMECTHBIC BBIUMCICHHUSA C OOBIKHOBEHHBIMU M JECCSITUYHBIMU
IpoosMU;

- NPUMEHSTH AITOPUTMBI IIEPEBO/Ia HETIPABUIIBHOM JPOOH B CMEIIAHHYIO TPOOh
¥ CMEIIaHHOW ApoOH B HEMIPABUIIBHYIO APOOH;

- MPUMEHSITH OCHOBHOE CBOMCTBO JApo0eii 1 COKpareHus Apodeit pasHbIMU
croco0aMu ¥ IpUBEACHUE Ipo0eii K 00IeMy 3HaMEHATEIIO;

- pemiaTth 3a/1a4d Ha JAPOOH M MPOIICHTHI; IEPEBOJINTH OOBIKHOBEHHBIC IPOOH B
NECATUYHbIC TPOOU U 0OPaTHO;

- NPUMEHATh KPUTEPUU BO3MOXKHOCTH TIEpEBOJAa OOBIKHOBEHHOW IpOOH B
JIECATUYHYIO 1POOBb;
- BBINOJIHATD MPOBEPKY, MPUKHUJIKY PE3YJIbTaTa BHIYMCICHHIA,

- OKpPYIJISITh I€CSTUYHBIE IpOOU;

BBINIOJIHATH TPUOJIMKEHUE IECATUYHBIX APOOE ¢ 3aJaHHON TOYHOCTBIO;

- TEpEeBOJUTH OOBIKHOBEHHBIE JIPOOM B KOHEUHYIO WIH OECKOHEYH)IO
oeciamuynyo Opoos;

- BbINOJIHAMb NPUOIUNCEHUS. OECKOHEUHOU O0eCAMUYHOU OpooOuU; - OKpY2Isamb

beckoneunvle Oecsaimuunvle Opoou. TekcToBbIE 3a1a4U

O pemath TEKCTOBBIE 3a/ladyd  apu(PMETHUECKUM CIIOCOOOM ¥ € TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB;

O u3Bnekarb, aHAJIM3UPOBATH, OLICHUBATH HMHGOPMAIMIO, MPEICTABICHHYIO B
Tabnuile, Ha CTOJOYATOM JUarpamMme, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JNAHHbIC, HWCMOJIb30BaTh JAHHBIC IPU PEUICHWW 3a]ad, CTPOUTh MOJEIH,
HCTIOJB30BaTh KPAaTKUE 3aMKCH, CXEMbI, TaOJHIlbl, 0003HAYEHUS TIPU PEIICHUU
3a7a4, [UIAHUPOBATH M PEAIM30BBIBATH PELICHUS, MOSICHATH XOJ PELICHUS,
MPOBOAUTh TIOUCK Pa3HBIX CIOCOOOB PEIICHUSI, COOTHOCHUTHh MOJYYEHHBIN
pe3yibTaT ¢ yCIOBUEM 3aJ1auH, OLIEHUBATH €ro MPaBonoo0ue, pemaTh 3a1a4u C
BOIIPOCaMU;

IMOJIB30BAaTHCsA OCHOBHBIMHU CAWMHHUIAMH HU3MCPCHUA: LICHBI, MACChl; PaCCTOAHUA,
BPCMCHH, CKOPOCTH; BbIpaXXKaThb OAHU CAWHHUIIBI BEJIMIWHBI YCPC3 APYIUC,

O pemaTh cocTaBHBIC 3a7a4Ml B 2—5 NEWUCTBHUI ¢ HATypajIbHBIMH, APOOHBIMH W
CMEIIaHHBIMHM YUCJIAMHU Ha CMBICT apu(PMETHUECKUX IEHCTBUN, Pa3HOCTHOE U
KpaTHOE CpaBHEHHE, paBHOMEPHBIC IpoIiecchl (Buaa a = bC), To ecTh perrarh
3a71a4M, COJIEPKAIME 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMS,
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PACCTOSAHUC, HICHA, KOITMYCCTBO, CTOUMOCTD,

O pemars Tpu THMA 3a1a4 HA IPOOU: HAXOXKJIEHUE YacTH OT YMCIIa, YHCIIA 1O ero
4acTH U APoOU, KOTOPYIO OJHO YHCIIO COCTABISAET OT JPYroro;

0 pemate 3a7auv Ha OJHOBPEMEHHOE PAaBHOMEPHOE JABM)KEHHE IBYX OOBEKTOB
(HaBcTpeuy Opyr Jpyry, B HPOTHMBOIOJIOKHBIX HAMNPABICHUAX, BJOTOHKY, C
OTCTAaBaHUEM): OIPEACIICHUE CKOPOCTU COJNMKEHUS U CKOpPOCTU YJaJICHUS,
PacCTOSHUS MEXIY JABWXKYIIMMUCA OObEKTaMH B 3a/IaHHBIII MOMEHT BPEMEHHU,
BPEMEHHU J10 BCTPEUH;

0 pemaTs 3aga49 BCCX U3YUYCHHBIX THUIIOB C 6YKBGHHI>IMH JaHHBIMH H HaO60pOT,
COCTaBJIATh TCKCTOBLIC 3aJa49H1 K 3a1aHHbIM 6y1(BeHHBIM BBIPAKCHUAM,

0 camMOoCTOSATEILHO COCTaBIATH COOCTBCHHBIC 3aJlauydl HM3y4aeMBIX THUIIOB I10
3aJTaHHON MaTeMaTUYECKOW MOJIEITH — YUCJIIOBOMY M OYKBEHHOMY BHIPQKCHUIO,
cxeMme, TaOJIHIIE;

O IIpU PCHICHUHU 3a1a4 BBIIIOJHATH BCC apI/I(i)MeTI/ILIGCKI/IG I[CﬁCTBHﬁI C NU3YYCHHBIMHU
BCIMYMHAMM.
O camocmosmenvro cmpounisv U UCNOJIb306ANTbL AJICOPUMMbBL U3YHAEMbBIX Cl1)yHAes

peutenust meKcmosvix 3a0au,
O pewams 3a0auu obwumu memooamu: npod u owuboK, Memoo nepebopa,

O ananuzuposams, MOOeIUPOBAMb U peuiams meKkcmogule 3adayu 6 6—8 delicmauii

Ha 6ce U3yY4eHHble Oeticmeusi ¢ yucaamu,

O pewams 3a0auu ma evluucieHue naoOWAOU NPAMOY20IbHO2O MPEY2ONbHUKA U
niowaoel @ueyp, COCMABIEHHbIX U3 HNPAMOY2OJbHUKOS, KBAOpamos U
NPAMOY20TbHLIX MPEY2OTbHUKOS,

O pewams necmanoapmuvle 3a0auu NO U3YUAEMbIM MeEMAM, UCHOAb3068aAMb OJis
peuieHus mexkcmosulx 3a0ay epaguxu osudxcenus. I'eomeTpruyeckue (purypbl u
BeJIUYUHBI

O nonb30BaTbCsl F€OMETPUYECKUMU IMOHATUSAMU: TOYKA, MpsMas, OTPE30K, JIyY,
YI0JI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

O npuBoauTh NpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEmux (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

O ucnonbs3oBaTh TEPMHUHOJIOTHIO, CBSI3AHHYKO C YIJaMHU: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: YToJl, BEpPIIMHA, CTOPOHA, JHArOHalb, C OKPY’KHOCTBIO:
paauyc, TuaMeTp, UEeHTP.
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U300pakaTh H3YUYEHHbIE TeoMeTpuueckue GUrypbl HAa HEJTMHOBAHHON W
KJIeTYaTOl Oymare ¢ OMOILBIO LIUPKYJIS U JIMHEUKU;

HEIMOCPEACTBEHHO CPAaBHUBATH YTJIbl METOJIOM HAJIOKEHUS,

HEIOCPEJICTBEHHO CPaBHUBATH YIJIbI METOJIOM HAJOXKEHUS;

U3MEPSATH BEJIMUUHY YTJIOB PA3JIMUHBIMU MEPKAMU;

U3MEPATh BEIMYMHY YIJOB C TMOMOINBK) TPAHCIOPTUPA U BBIPAXKATH €€ B
rpanycax;

HaxXOJUTh CYMMY U Pa3HOCTh YIJIOB;

CTPOUTH YT0JI 3aJaHHOM BEJIMYMHBI C TOMOIIBIO TPAHCIIOPTHPA,;

pacrio3HaBaTh pPa3BEPHYTHIM YroJi, CMEXHbIE U BEpPTUKAJIbHBIE VYIJIBI,

LEHTPAJIbHBIA YIrOJd W YIroOJI, BIMCAaHHBIA B OKPYXHOCTb, MCCIIENOBATh HX
IIPOCTENIINE CBOMCTBA C NOMOIIBIO U3MEPEHUN;

HaxOJWUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBL, CTPOUTH OKPY>KHOCTh 3aJTaHHOTO
panuyca;

WCIIOJIB30BaTh CBOWCTBA CTOPOH M YIJVIOB NPSIMOYTOJbHWKA, KBaapara s UX
IIOCTPOEHMA, BEIYUCIICHUS ILIOIAAN U IIEpUMETpa.

BBIUMCIIATE TEPUMETP U IUIOWAAb KBajpara, NpsSIMOYTOJbHUKA, (QUryp,
COCTaBJICHHBIX U3 KBaJIpaTOB, IIPAMOYTOJIBHUKOB, IIPSAMOYTOJIBHBIX

TPEYTOJIbHUKOB, B TOM YUCIe PUTYp, H300paKEHHBIX HA KJIeTYaTol Oymare;

pacrio3HaBaTh MPSIMOYTOJIbHBIA TPEYTOJIbHUK, €r0 YIJIbl, CTOPOHBI (KaTEThl U
TUIIOTEHY3Y ), HAXOJUTh €r0 IO b, ONUPAsCh HA CBSA3b C MPSAMOYTOJIbHUKOM;

IIOJIb30BATHCA OCHOBHBIMH MCTPHUYCCKUMH CAWMHUIAMH HM3MCPCHUA JIMHBI,
Iiomaan, BbeIpaXaTb OAHU CAMHHUIBI BCINYHWHBI YCPE3 APYTHUC,

pacno3HaBaTh napauienaenunes, Ky0, HCIoJIb30BaTh TEPMHUHOJIOTHIO: BEPILIHUHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaljieenumena, Kyoa;

BBIUUCIATE O00BbEM KyOa, mapauienenunena MO 3aJaHHBIM HU3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA;

peuiaTb HCCIOXHBIC 3aJa4d Ha HN3MCPCHHUEC TCOMCTPUUCCKUX BCIWYHMH B
IMPAKTHYCCKUX CUTYyalUAX.

CaAMOCMOANENbHO YCmMAaHasiueanlb cnocoowl CDABHEHUs Y2108, UX USMEPEHUA U

nocmpoO€eHUsl C NOMOWbIO mpancnopmupa,

npU UCCTIeO08AHUU CBOLICTNG 2e0MeMPULEeCKUX Pueyp ¢ NOMOUbI0 NPAKMUYECKUX
UsMepeHull U NpeoMemHuvix mMooeiel hopmyiuposams coOCmeeHHble 2UNOme3svl

(C@OﬁCWl@O CMEIJCHbIX U B6EPMUKATIBHBIX V2106, CBOLICMBO CYyMMbl y2ol06
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Mpey2oNbHUKA, YemblPeX)y20bHUKA, NAMUY2ONbHUKA, C8OUCMBO YEHMPATbHbIX U
BNUCAHHBIX Y2108 U Op.),

oenams 8bl800 0 MOM, UMO BbIAGIEHHbIE CBOUCMBA KOHKPEMHbIX (ueyp Helb3s
PACRPOCMPAanUums HA 6ce 2eomempuyecKkue uaypvl 0aHHO20 Mund, maxk Kax

HEBO3MOIHCHO UIMEPUMb Ka.?fC()yiO U3 HUXx.

BenuuHbI M 3ABUCHMOCTH MEKAY HUMHA

0 mcnosib30BaTh COOTHOLICHUS MEKTy U3YYEHHBIMU €TUHUIIAMU JIJTUHBI, IUIOILA]IH,
o0BbeMa, MacChl, BPEMECHH B BBIYHCIICHUSX;

0 npeoOpa3oBbiBaTh,  CpPaBHUBATh, CKJIaJbIBaTh U BBIUHUTATh
OJTHOPOJIHBIC BEJUYHMHBI, YMHOXATh U JICIUTh BEJIMYUHBI Ha HATYpaJIbHOEC
YHCIIO;

0 nonws3oBaThCs CAMHHNIOaMM IIoOIaan M O6’b€Ma; HpCO6p330BI)IBaTB Hux,
CpaBHUBATDH U BBIIIOJIHATD apI/I(l)MeTI/I‘-I€CKI/I€ I[CﬁCTBHH C HUMU,

0 4yuTath U B MPOCTEUIINX CIIydasiX CTPOUTH KPYTOBBIE, TUHEHHBIC U CTOJIOYATHIC
JUarpaMmmebi;

O uurath 1 CTPOUTH Fpa(bI/IKI/I ABHIKCHUA, OIIPCACIIATD 110 HUM;

0 BpEMA BBIXOJA H HpI/I6I>ITI/IH O6’beKTa; HAIIPaBJICHUC €TI0 IABHKXCHHUA, MCCTO H
BpEMA BCTPCUU C APYTHMHU 06’beKTaMI/I; BpCM:A, MCCTO, IIPOAOJIKUTCIBHOCTD U
KOJIMYCCTBO OCTAHOBOK;

O npumymbiBaTh Mo TpadukaM ABUKEHUS PACCKa3bl O COOBITHUSX, OTPAKEHHEM
KOTOPBIX MOTJIH ObI OBITh paccMaTprBaeMble TpauKy JBUKEHUS;

0 ucnonp3oBaTh 3aBUCMMOCTH  MEXJy KOMIIOHEHTaMH U  pe3yJibTaTaMu
apu(pMETUYECKUX NEHUCTBUU IJIs OUEHKH CYMMBbI, PA3HOCTH, MPOU3BEICHUS U
YaCTHOTO.

O camocmosmenvro cmpoums WKany ¢ 3a0aHHOU YEeHOU OelleHUsl, KOOPOUHAMHDbLLL
JYY, cmpoums QOPMYny pacCmosHus Mexrcoy moukamu KoOpOUHamuo2o Jiyud,
Gdopmyny 3asucumocmu KOOPOUHAMbBL OBUNCYIYEUC MOUKU O 8DEMEHU

osudicenHus u op.;

O nabnooame ¢ nomowwro mabauy, UYUCLIOB020 AYHA 3ABUCUMOCHIU MEHCOY
NepeMeHHbIMU BeTUYUHAMU, BbIPANCATND UX 8 HECAONCHBIX CAYUAAX C NOMOWBIO
Gdopmyn;

O ucnonvzoeams ons pewenus 3aoauw Gopmyavl paccmosHus d medxncoy 08yMs

PABHOMEPHO OBUNCYUSUMUCS 0OBEKMAMU 8 MOMEHN 8DEMEHU t Ol OBUNCEHUS
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Hascmpeuy oOpye opyey (d = so — (Vi + Vo) * 1), 6 npomu8OnONONCHLIX
Hanpasnenusx (d = so + (Vi + Vo) + 1), 80oeonxy (d = so — (Vi — Vo) * 1), ¢

omcmasanuem (d =so + (V1 — Vo) 1),

O xooduposams ¢ nomowwpio Koopounam mouek Gueypbl KOOpOUHAMHO20 Ve,
CAMOCMOSIMENLHO COCMABNICHHbLE U3 TOMAHBIX TUHULL,
O onpedensms no epaguxy osudicenus ckopocmu 06beKmos,

d

camocmosamelbHO cocmdaeiAambs 2pa¢ul<u osudiceHUs U npudyMbleamb no Hum
paccKkasel.

AJire0panyvecKue npeacTaBieHust

O uuTaTh, 3amUChIBaTh, COCTABIATH WU MPEOOPaA3OBBHIBATHL ILI€JbIE W JIPOOHBIC
BBIPAKCHUS;

O 3anmuceiBaTh B OyKBEHHOM BHUJE MEPEMECTUTENBHOE, COYETATENIBHOE CBOMCTBA U
CBOMCTBA CJIOKEHUS U YMHOKEHHUs, PACIPEACIUTEIBHOE CBOWCTBO YMHOKEHHUS
OTHOCUTEJIBHO CJIO)KCHHUSI Y BBIYMTAHMS, YacTHbIC ciaydau aeicteui ¢ 0 u 1,
MCITOJIB30BATh BCE ATH CBOMCTBA ISl YIIPOLIECHUS BBIYMCIICHUN;

O pacnpocTpaHsTh H3y4YEHHBIE CBOWCTBA apumeTHYecKux JACHCTBUM Ha
MHOECTBO JIpo0eii;

O pemath MpOCThIE W COCTaBHBIC YpPaBHEHUS CO BCEMH apU(PMETHUCCKUMHU
JIEUCTBUSIMHA, KOMMEHTHUPOBATh X0 PEIICHUS, HA3bIBAsi KOMIIOHEHTHI JCHCTBU;
0 ncnosib30BaTh OCHOBHBIE MIPHUEMBI PEIICHUS YPaBHECHUIA:

0 npeoOpazoBanus, METO MPOO U OITHOOK, METO Iepedopa;

0 3anuchIBaTh pelieHUe ypaBHEHHIA C TOMOIIBIO 3HAKa PABHOCUIBHOCTH (&),

0 yuTarh W 3alMUCBHIBATh C IMOMOIIBID 3HAKOB >, <, >, < CTpPOTHE, HECTPOTHE,

JIBOVMHBIE HEPABEHCTBA;

0 pemate mpocTeilre HEpaBEeHCTBA HA MHOXECTBE LIEJIBIX HEOTPULATEIBHBIX
YUCeJl C MOMOIIBI YHMCIIOBOIO JIydya M MBICJIIEHHO 3allMCHIBATH MHOXKECTBA HUX
pELIEHNI, UCTIONB3Y S

0 TeopeTHKO-MHOKECTBEHHYIO CHMBOJIHKY.

O na ocrhose obwux ceoticme apugdmemuueckux 0euUcmeutl 8 HeCI10NCHbIX CAYHASX!

1) onpedensimes MHOMCECMBO KOPHEU HECMAHOAPMHbIX YPAGHEHUll (YPASHEeHUl C
00HOU nepemerHoll 6uoa x(x + a) = b, 00Ho ypasneHue ¢ 08yMs nepemeHHbIMU,
084 YpasHeHUsl ¢ 08yMs NePEMEHHBIMU),

2) ynpowjamv OYKEeHHbIE GbIPANCEHUSL,

O ucnonvzosamv OYKGeHHYIO CUMBOIUKY Ol 0000WeHUs U CUCMeEMAMU3ayuu
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SHAHUL yuawuxcs.

Mamemamuueckuii A3b6IK U IJ1eMeHmMbl 102UKU

O

PACNo3HABAmMb, YUMAms U NPUMEHAMb HOBble CUMBObL MAMEMAMU4ecKo2o
A3bIKA: 0003HayeHue 001U, Opobdbu, npoyeHma (3Hax %), 3anucoe cmpozux,

Hecmpozux, OBOUHBIX HEPABEHCME C NOMOWbI0 3HaKos >, <, > < 3HAK

NPUOTIUNCEHHO20 pABeHCcmed, 0003HaueHue KOOpOUHam HA HNpPAMOU U Ha
NJIOCKOCMU, Kpy208ble, cmonbuamvle U JUHEUHble Ouazpammol, 2pagpuku

OBUIICEeHUSL,

onpedeﬂﬂmb 6 npocmeﬁmux CyUasix UCmMuURHOCNb U JIOHCHOCNb 8blCKCl3b16aHulz,'
cmpounio npocmedwue BbICKA3bIBAHRUA C NOMOULBIO J102UUECKUX CBA30K U CJl06

CKAAHCOBIUY

CHAUOEMCay, «8ce20ay, KUH020ay, «U/ Uy,

0060cH06bI6AMb CE0OU cy:)fcdeHuﬂ, UCnoJib3ys Usy4eHHvle 6 5 knacce npasuia u

ceoticmea, 0enamp J102UYeCcKUe 8bl600bl,

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

0 I’lpOGOaI/H’}’Ib HECJIOJCHblE Jlo2u4decKue paccyafcdeﬂuﬂ, ucnoivs3ysa jlocuvecKkue

O O o O

O O O O

d

onepayuu u 102uiecKue CesI3Ku,
onpeoensims pagHOCUIbHOCIb YIMBEPHCOCHUU,

onpeoensims CyuecmeenHvle NPU3HAaKUu Onpeoeenusl,

CMpoumsp no2udecKue Yyenouxu,

000CHOBbIBAMb UCTIUHHOCTb UNU JIOMHCHOCMb BbICKA3bIBAHUSL 00We20 8Udd U
8bICKA3bIBAHUSL O CYUWECMBOBAHUU,

3anucvléams onpeoeieHus Ha MamemMamudeckom s3vike,

CMpOoUmMb Onpeoenenus N0 PUCYHKAM,

UCNONIb3068aMb ONpedeneHUs OJis peueHUs pasiuyHbIX 3a0aHULL

peuiams o2udeckue 3a0ayu ¢ UCNONb308aHUeM paduieckux mooenel, mabauy,
epaghos, ouacpamm Diinepa—Benna;

cmpountb U oceausanb npuembvl peulerusl 3a0ay 102U4ecK020 xapakmepa 6

coomeemcmeuu ¢ I’lpOZpClMMOﬁ S Kknacca.

Pab6ora ¢ undgopmanuein 1 aHAIU3 JAHHBIX

0 mcnons3oBaTh A1 aHalln3a NPCACTaBICHUA W CHUCTCMATHU3AllMKM AJAaHHBIX

Ta0JIMILIbI, KPYTOBBIE, IMHEHHBIE U CTOJI0UYATHIE JUAarpaMMbl, TpadUKH JBUKEHUS;
CpaBHHUBATh C MX IOMOIIBIO 3HAYEHHUS BEIMYUH, UHTEPHPETUPOBATH JTAHHBIC
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TaOJIUII, JUArpamMM U TpauKoOB;

O paboTaTh ¢ TEKCTOM: BBIAENATH YAacTU Y4eOHOrO TEKCTa — BBOAHYIO 4acTh,
IJIABHYIO MBICJIb Y BaXKHBIC 3aMEUYaHMUsl, IPUMEPHI, WLIFOCTPUPYIOIIUE ITIaBHYIO

0 mbIcTb, M BayKHBIC 3aMEYaHUSs, IPOBEPSTh IOHUMAHUE TEKCTA;

O BBINOJIHATH NPOEKTHBIE Pa0OTHI MO 33JaHHOW WJIM CaMOCTOSITENIbHO BbIOpaHHOM
TeMe, COCTaBJISITh IJIaH MOMCKa HH(OPMAIIUH;

O orébupats  ucTOuyHMKM  HHPOpMamMMu  (CIIPAaBOYHUKH,  SHIUKIIONEIUH,
KOHTPOJIMPYEMOE TMpocTpaHcTBO HMHTepHeTa M 1Ap.), BBIOMpaTh CHOCOOBI
IIPEACTABICHUS] HHPOPMALINH;

O BRIMOTHATH TBOpUYECKHE paObOTHI 1o TeMaM: «[lepenada mHbOpMaIHH C TOMOIIBIO
KoopIuHaTY», «['paduku qBUKEHU;

pabotatb B MaTepuaqbHOM M WH(GOPMAIIMOHHOM Cpele OCHOBHOTO OOIIEro
oOpazoBaHus (B TOM 4YHCIE€ C Y4YE€OHBIMH MOJIENIIMH) B COOTBETCTBUU C
COZIEp>)KaHUEM YTIIyOJIeHHOTO yaeOHOTo mpeaMeTa «MareMaTuka. S KIacey.

6 KiIacce
Yucya ¥ BLIYUCTIEHUA

O 3HaThb U NOHMMAaTb TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUJAMHU YHUCEI U
croco0aMu MX 3aMKcH, TEPEXOAUTH (€CIIU 3TO BO3MOKHO) OT OJTHOU (POpMBI 3amucu
4yuciia K JpyTou;

O CpaBHUBATHh W YIIOPAAOYHBATH LCJILIC YHCIIA, OOBIKHOBEHHBIC U ACCATUYHBIC
I[pO6I/I, CpaBHUBATBh YKCJIa OAHOTO U PA3HLIX 3HAKOB,

O BBHITIOJIHATh, COUYETas YCTHbIE M TUCHMEHHbIE NMPUEMBI, apuPMETUUECKHE
NEUCTBUS C HATYPAJIbHBIMU U 1IEJIBIMUA YHCIIAMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU
JTPOOSIMU, TIOJIOKUTEILHBIMUA U OTPUIIATETbHBIMU YHCIIAMU;

O BBIUUCIISIT 3HAYEHHUSI YUCIIOBBIX BBIPAXKEHUN, BBIIIOJIHATD IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUM;

O BBINIOJIHATh MTPeoOpa30BaHus YHMCIOBBIX BBIPAKEHU HA OCHOBE CBOWCTB
apu(pMETUYECKUX TEUCTBUI;

O ONpENENATh TAKTUKY BBIUMCICHUHA B 3aBUCUMOCTH OT KOHKPETHBIX
00CTOSATENBCTB, HO TaK, YTOOBI pellIeHUE ObLJIO IO BO3MOXKHOCTH 00Jiee MPOCTHIM U
yA0OHBIM;

O HaXOJWUTh OTHOIIICHUE BEJIMYMH U YHCET;

O YUTATh U 3aMMCHIBATh OTHOIIESHUS Pa3HBIMH CIIOCOOaMH;

O HaXOJIUTh MPOILIEHTHOE OTHOIIICHHUE;

0 JTIOKa3bIBATh ICTUHHOCTD MTPOTIOPITUHY;
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d
O 3aldChIBaTh W YWTaTh MPOMOPLMUU Pa3HBIMU CIIOCOOAMH, HCIOJIb3YS
MAaTeMaTUYECKYI0 TEPMUHOJIOTHIO;

O HaXOJIUThb CPCAHCC apI/I(bMCTI/I‘-ICCKOC YHCCJI U BCIINYHNH,

O OIIpCACIIATE MPUHAMICKHOCTb YUCCII MHOKXCCTBAM HATYpPAJIbHBIX, LCIBIX,
PpalrOHAJIbHBIX YHUCCII;

O M300pakaTh YMCIIa Ha KOOPAUHATHOU MPSIMON;

O IIPUMEHSTh TEOMETPUUECKUN CMBICII MOAYJIS YMCIIA JJIs PELICHUS] YPAaBHEHUS
Y HEPaBEHCTBA;

O COOTHOCHTH TOYKY Ha KOOPJWHATHOM NPSIMOM C COOTBETCTBYIOIIUM €U
YHUCJIOM U HM300pa)xkaTb 4YMcCiIa TOYKAMHU HAa KOOPAMHATHOM MpsSMOH, HaXOAWUThb
Moayib yucia; 0 CcOOTHOCHTH TOYKHM B MPSMOYTOJBHOW CHUCTEME KOOPIHMHAT C
KOOpJIMHATAMH 3TOU TOUKHU;

pacro3HaBaTh YUCJIOBYIO MPSMYIO, HA3bIBATh €€ CYIIECTBEHHBIC MPHU3HAKHU,

ONpPENENIATh MECTO 4YHMCIa HA YUCIOBOM NPSAMOM, CpPaBHMBATh, CKJIaAbIBaTh WU
BBIYMTAThH YHCJIA C IOMOLIBIO YACIOBOM MPSMOWU;

O Ha3bIBaTh CYIIECTBEHHBbIE MPU3HAKU KOOPJIWHATHOW NPSIMOM, OMPEAEISTh
KOOPAWHATHI MPUHAMJICKAIIUX €M TOUYEK C palMOHAIBHBIMU KOOPJMHATAMH,
CTPOUTH U MCIOJIb30BATH ISl PEUICHUs 3a/iad (POpMYJTy PACCTOSHUS MEKIY €€
TOUYKAMU;

O pacro3HaBaTh KOOPAMHATHYIO IUIOCKOCTb, HAa3bIBaTh €€ CYIIECTBEHHBIC
PU3HAKU, ONPEIEATh KOOPAUHATHI TOUYEK KOOPAMHATHOM IUIOCKOCTH U CTPOUTH
TOYKH I10 UX KOOpJAHHATAM;

O OKPYTJISATH II€JIbIE YHCJa W JIECATUYHBIE NPOOH, HAXOIUTh MPUOTUKEHUS
yucent. O npumensme pasmuunvie sapuanmor pewenusi npumepos, ynpowams
npeoopazo8anus, UCKams ONMUMAIbHbBLE CHOCOObI peuleH s « OTUHHBIX» NPUMEPOS,
O npumensams ROHAMUSL NPOCMO20 U CLOHCHO20 NPOYEHMHO20 POCMA O/ peuleHUs

3a0a4 IKOHOMUUECKO2O0 xapakmepa,

O nepesoounv 0ecAmu4HyI0 3anUch Yucel 8 08OUUHYIO CUCEM) U 0OPAMHO.

YucaoBbie " 6yKBeHHbIe BBIPAKCHUHA

O UCIIOJIb30BaTh OYKBHI JUIsl 0003HAYEHUS YUCEN MPU 3aMMCH MaTeMaTHUYEeCKUX
BBIPAKEHU, COCTABIISATh U YUTATh OYKBEHHBIE BBIPAXKEHUS U (DOPMYIIbI, HAXOUTh
3HaYeHUs] OYKBEHHBIX BBIPAKEHUH, OCYLIECTBIISA HEOOXOAUMbIE MOACTAHOBKU M

[ npeoOpa3zoBaHus (pacKkpbIBaTh CKOOKH, ONpeaenaTh KOd(PpPUIueHTsl B OyKBEHHBIX
BBIPKEHUSIX, TPUBOJUTD NMOAOOHBIE ClIaraéMbl€ U T.1.);
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O HaXOAUTb HEU3BECTHBIN KOMIIOHECHT PaBCHCTBA,

O UCIIOJIb30BaTh MOHSTHE «PELIUTh YPABHEHUS» NPU UX PELIEHUH; CTPOUTH
HOBBIE CIIOCOOBI PEIICHHS YPaBHEHUI;

O pemiaTh ypaBHEHHS CO BCeMH apU(PMETUUYCCKUMH ICHCTBHSIMH Pa3HBIMU
crocobaMu: paBHOCUIIBHBIMU TPEOOPa30BAHUAMU, MemMOOOM Npob U owubox,
Memooom nepebopa,

O NOHUMATh U yHOTPEOJIATh TEPMUHBI, CBA3aHHBIE C 3alMChIO CTEIICHHU YHCIIA,
HAaXOAUTh KBaJApaT U KyO YHClIa, BBIYHCIATH 3HAUCHHUS UYHCIIOBBIX BBIPAXKCHHIH,
COJEpKAIIUX CTCIICHU;

O IMOJIB30BATHCA IIPU3HAKAMU JCIIMMOCTHU, paCKIaJblBaTh HATYPaJIbHbBIC YHCJIA
Ha IIPOCTBIC MHOXUTCIIN,

O MOJIb30BaThCS  MAacIITabOM, COCTaBISATh MPOMOPIUU U  OTHOIICHUS,
O PUMEHSITh OCHOBHOE CBOMCTBO MPOMOPLIMH JJI1 HAXOXKAECHUS HEU3BECTHOTO
YJIeHa TPOIIOPIIMH; MPE0OPa30BHIBATH MIPOMOPIIUH.

O Ha OCHO8e 00OWUX CBOUCME apu@dmemudecKux Oeucmeuli 8 HeCl0NHCHbIX
CYUasx:

— Onpeoesims MHOMCECME0 KOPHEU HeCMAaHOapMHbIX YPAGHEeHU,

— ynpowamu OYKEeHHbLE BbIPANCEHUSL,

0 ucnojlb3oeambsv 6yK6€HHle CUMBOJIIUKY ot 0606LI4€H1/I}Z u cucmemamusayuu

3HAHUU yuawuxcs,

O  pewams npocmetiwue ypasuenus ¢ mooyiem, ucnoiwvsysi KOOPOUHAMHYIO
NpAMYIO U onpeoenenue MooyJs,

O  pewams npocmeiiuue nepasencmea u 080tiHbLE HEPABEHCIMEA C MOOYIEM C
NOMOWDBIO KOOPOUHAMHOU NPSAMOLL.

TexcToBbIC 3a1aUuH

O CaMOCTOSITENIbHO AHAIM3UPOBATH 3a/1a4H, CTPOUTH MOJIEIH, IUIAHUPOBATh U
peann30BbIBAaTh PEUICHUS, MOSICHATH XOJ PEIICHUS, MPOBOAUTH MOUCK Pa3HBIX
CIOCOOOB pEIIeHUs], COOTHOCUTH IOJIYYEHHBIH pE3yJbTaT C YCJIOBHEM 3a/ayH,
OLICHMBATh €ro MPaBIoNo00ue, penaTh 3aJ1a4u ¢ BOIPOcamu;

O periaTh MHOTOIIATOBBIE TEKCTOBBIC 3a/1a4W apU(PMETHIECKUM CTIIOCOO0M;

O pemath 3aJadd, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPIHOHATEHOCTHIO
BEJIMYWH, MTPOIICHTAMU;
O peliaTh TP OCHOBHBIC 3a7a4M Ha IPOOU U TIPOLICHTHI;

O
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pewams 3a0ayu Ha NPOCMOU U CLONHCHBIU NPOYEHMHBIU POCH,

O HCIIOJB30BaTh ITOCTPOCHHBIE  AJTOPUTMBI  COBMECTHBIX JIEUCTBHU €
OOBIKHOBEHHBIMU M JIECATUYHBIMU JAPOOSAMU TPH PEIICHUH 3alad Ha IpoOH H
IIPOLICHTBHI;

N pemaTth 3aJa4yu, COJEprKalllie 3aBUCUMOCTH, CBS3bIBAIONIME BEJIMYMHBI:
CKOPOCTb, BpeMS, paccTosIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTB;
POU3BOUTEIILHOCTh, BpeMsi, 00BbEMa paboOThl, HMCHONB3Yd apudMeTHUecKHue
NEUCTBUSA, OILIEHKY, NPHUKUIKY; TIOJb30BAaThCsl  €MHULIAMH  W3MEpPEHHUS
COOTBETCTBYIOIINX BEJIUYHH;

O penaTh 3a/1a4u Ha ABUKEHUE 10 PEKE: HAXOIUTh CKOPOCTh M0 TEUEHUIO PEKH,
CKOPOCTh TPOTHB TEUYEHUS, COOCTBEHHYIO CKOPOCTb U CKOPOCTh TEUEHHUS IIO
CKOPOCTH IO TEUEHUIO U CKOPOCTHU MPOTUB TEUECHUS;

O CTPOUTH MOACIN OJHOBPCMCHHOI'O PAaBHOMCPHOI'O IABHIKCHUA 00OBEKTOB Ha
KOOPpANHATHOM JIY4C,

O

O YuTaThb U CTPOUTH FpaCI)I/IKI/I ABUIKCHUS, OIIPCACIIATH 110 HUM: BPEMS BbIXOJIa U

HpI/I6BITI/I$I O6’beKTa; HarpaBJICHUC €TI0 ABMIKCHUA; MCCTO W BPCMA BCTPCHU C
APyTUMHA O6’beKTaMI/I; BpEM:s1, MCCTO, ITPOJOJIKUTCIBHOCTD N KOJIMYCCTBO

OCTAaHOBOK;
IPUAYMBIBATh IO FpapuKaM JBUKEHHUS PACCKa3bl O COOBITUAX, OTPAKEHUEM

KOTOPBIX MOTJIA ObI OBITh paccMaTpruBaeMble TpaUKU JTBUKEHUS;
O pacrmo3HaBaTh MPSAMYIO M 00paTHYIO IPOITOPIIMOHATLHBIC 3aBUCHUMOCTH;
O 3a/1aBaTh 3aBUCUMOCTH C TIOMOIIBI0 POpMYJI, TAOJIUIL, TPAPHUKOB;

N HaXOAUTh TO TpaduKy TpsMOA U OOpaTHOW MPOMOPIMOHATHLHOCTH
KO3 DUIIHEHT MPOTIOPIIMOHATBHOCTH;

O pacrio3HaBaTh (PYHKIIMOHAJIBHYIO 3aBUCUMOCTBH CPEIH JAaHHBIX Pa3IMYHBIX
3aBUCHUMOCTEH;

peuaTs 3ajjadyu CO CpCAHNM apI/I(bMCTI/I‘{eCKI/IM YUCCJI U BCIIMYHUH,
HICITOJIb30BaTh MOHIATHE «MAacIITa0 JJIL pCIICHWA 3a/1a4;

COCTaBJIATH 6y1(BeHHBIe BBIPAXXCHUA 110 YCJIOBUIO 3a/1a1H,

peliare 3aJ1a4d METOAO0M YPABHEHHUN;

O O 0o 0o O

CaMOCTOSITEIIbHO COCTaBJISITh COOCTBEHHBIE 3aJladd W3Y4YaeMBIX THUIIOB IIO
3aJITaHHOM MaTEMaTHYCCKON MOJIEIN — YHUCIOBOMY M OYKBEHHOMY BBIPQXCHHIO,
cxeMe, TaOJIHIIE;

O U3BJIEKaTh HHQOpMAIUIO, TPEACTABICHHYI0 B TabiuilaX, Ha JIMHEWHOM,
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CTOJIOUATOM WM KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIE
JAaHHBIE; UCTIOIb30BATh JAHHBIE MPU PEIICHUH 3a/1a4;

0 peACTaBIATh HHGOPMAIIMIO C TTIOMOIIBIO TaOIUII, JMHEHHON U cToNI0UYaTON
JUarpaMm.
0 CAMOCMOSMENILHO CIMPOUMb U UCNOAB308AMb AJICOPUMMbL U3YUAECMBIX

cyuaes peleHusl mexcmoesblx 3610611{,'

O AHATU3UPOBANB, MOOEIUPOBAMb U PEULAmb MEeKCMOoable 3a0adu;
O peuiamsv 3a0ayu Ha 8bIYUCTEHUE NIOWAOel PA3HBIX 2e0MEeMPUUECKUX Pueyp,

d CAMOCMOAMENbHO ~ CMPOUMb  WIKALY C  3A0AHHOU  YEHOU  OelleHus,
KOOPOUHAMHYIO NPAMYIO, CMPOUmv QOpMYLy pacCMOSHUSL MeHcOy MOUKaAMU
KOOPOUHAMHOU NPAMOLL,

O HAOII00amb ¢ NOMOWDBIO MAOIUY 3ABUCUMOCIIU MENCOY NepeMeHHbLMU
BEUYUHAMU, BBIPANCATND UX 8 HECTONCHBIX CAYUAIX C NOMOWbIO POpMYI;

O onpedenams no opmyne a = bc 6uo 3agucumocmu (npsamas Ui 0Opamuas
NPONOPYUOHATLHOCID);
| UCNOB308aMb OJIS1 peuleHuss 3a0ay Gopmynvl paccmosnus d mexicoy 08yms

PABHOMEPHO OBUNCYWUMUCS 0O0bEeKMaMU 8 MOMEHM 8pemMeHU t Ol OBUMNCEHUS
Haecmpeuy Opye Opyey, 8 HNPOMUBONONONCHBIX HANPABIEHUSAX, B0020HKY, C

omcecmaearuem.

Harasianas reomerpust
MPUBOAUTh TPUMEPHl OOBEKTOB OKPYKAIOIIEr0 MuUpa, HUMeEux G(opmy
U3YYEHHBIX T'€OMETPUUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (pUTYp, IPUMEPHI
paBHBIX U CHMMETPHUUYHBIX (QUTYD;

0 n300paxaTh C MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTUPA Ha HETMHOBAHHOM U
KJeTyaTo OyMare H3y4YeHHbIE IUIOCKME TIeoMEeTpuYeckue Qurypsl u
KOH(HUTypaluu, CHMMETPpUYHBIE PUTYPBI;

0 nonp30BaThCcsi T€OMETPUYECKUMH TOHSATUSMU: PABEHCTBO (PUTYpP, CUMMETpPHS;
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CUMMETPUEWH: OCh CUMMETPHH,
LEHTP CUMMETPUH;

O npeoOpa3oBbiBaTh (QUIYyphl C€ TMOMOUIBIO pPa3HbIX BHJIOB CUMMETPHUHU:

OTHOCHUTEJIBHO TIPSAMOM, IOBOPOTHOM, IEPEHOCHOMU;

0 HaXOAWTh BEJMYWHBI YIIIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
YIJIBbI 3aJAHHOW BEJIMYMHBI, [I0JIb30BAThCS PU PELICHUU 33/1a4 FPaayCHON MEpOU
YIJIOB; PAacCIO3HAaBaTh HA YEPTEKAX OCTPBIM, MPSMOU, Pa3BEPHYTHIM U TYNOU
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YIJbl; CMCXKHBIC 1 BEPTUKAJIBHBIC YTIJIbI, HGHTpaHBHLIﬁ YIroja " yroii, BIIMCAHHBIN
B OKPYKHOCTb, UCCJIICIOBATH UX HpOCTCﬁH.II’IG CBOMCTBA C IIOMOIIBIO I/ISMCpeHI/II\/’I;

BBIUHUCIIATh JUIMHY JIOMAHOM, TEPUMETP MHOTOYTOJbHUKA, MOJIb30BATHCS
€AUHUILIAMU U3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €JIMHUIIBI U3MEPECHUS JJIMHBI
yepes IpyTrue;

HAXOJIUTh, MCIOJb3Ysl YEPTEKHBIE MWHCTPYMEHTBI, PACCTOSIHUS: MEXIY IBYMS

TOYKaMH, OT TOUYKH OO0 prIMOI)'I, HJINHY IIYTH Ha KBa,HpaTHOfI CCTKC,

BBIUMCIATh  IUIOIIAAh  (UIYp, COCTaBJIECHHBIX U3  INPSAMOYTOJBHUKOB,
UCIOJB30BaTh pa30MEHHE Ha IMpSIMOYTOJbHMKM, Ha paBHbIE (UIYPHI,
JNOCTPAaNBAaHUE N0 MPSAMOYTOJIBHUKA; II0Jb30BAaThCS OCHOBHBIMU €IUHULIAMU
U3MEPEHHUs IUIOLIAAH; BBIpaXKaTh OJHU €IWMHULIBI U3MEPECHHMS IIOIIAIN Yepe3
TpYyTHE;

pacno3HaBaTh Ha MOJENSAX M U300pAKEHUAX MUPAMUIY, KOHYC, LUJIUHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPUINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA,
M300pakaTh Ha KJIETYaTOM Oymare npsIMOYyroJibHbIN MapajuieIenunes;
BBIYHCIIATh O0BEM NPSIMOYTOJIBHOTO MapajuieNienuiena, Kyoa, mojab30BaThCs

OCHOBHBIMH CIWHHUIAMHU U3MCPCHHA O6’BéMa;

BBIpaXKaTh OJIHU €IMHUIIBI U3MEPEHUS 00bEMA Uuepe3 IpyTue;

0 pelIaTb HCCIOKHBIC 3aa4M Ha HAXOXKIACHHUC I'COMCTPHUYCCKHX BCINYHH B

PaKTUYECKUX CUTYALHMSIX;

MPOBOJUTH HCCIIEIOBAHUE I'€OMETPUUECKUX (DPUTYp C LEIbIO BBISBICHUS HX
CBOICTB;

IPOBOJUTH ITPOCTEUIINE JIOTHYECKHUE PACCYKACHUS ISl JOKA3aTEIbCTBA CBOVCTB
reOMETPUYECKUX PUryp.

CMpOoUmMb NPABUILHbIE MHO20Y20TbHUKU C NOMOWBIO YUPKYA U TUHEUKU,

npu  UCCIe008aHUU CEOUCME NPABUTLHLIX MHO0ZPAHHUKOS C NOMOUbLIO
NPAKMUYECKUX  USMEPEeHull U NpeoMemuvlx Mooenet  Gopmyauposams

cobcmeennvle cunomesnl,

cmpounio pasiudHvle OpHAMEHRmMbl C NOMOUWbIO pA3TUYHBIX I’lp@O6pCl30661HMI:L’
oenams 6v1800 O mom, 4nio 6blA6JIEHHblEe ceolicmea KOHKDEMHbIX (j)ueyp u mej

Helb3sl PACNPOCMPAHUNb HA 8Ce ceomempuyeckue gueypol oannozo muna, U

co30as8ams mMooenu MHO2OCPAHHUKOS.

MareMaTHUeCKHH A3BIK U DJIEMEHTBI JJOTUKH
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CMpoUmMs OMPUYAHUSL BbICKA3LIBAHUL PA3HO20 8UOA: 0OWUX, O CYUWECMBOBAHUU,
UCNONBb308AMb MAMEMAMUYECKVIO CUMBOTIUKY NPU NOCMPOEHUU YIEEPHCOSHUU U
ux ompuyanusa: V, 3, >, <, 7;

UCNONBb308AMb PA3HBIE CNOCOObL BLIPANCEHUSL OMPUYAHUSL OOUUX BbICKAZBIBAHULL

U BbICKA3BIBAHUL O cyulecnie06aHUU 6 eCMeCmEeHHOM A3blKe,

onpedeﬂﬂmb 6 npocmeﬁmux CJydaix UCNUHHOCMb U JIOJHCHOCNTb ompuuaﬂuﬁ

8bICKA3LIBAHUL PA3HO20 8UOA,
000CHOBBIBaTh CBOM CYKJECHUSI, UCIIOJB3Ys M3YyUYECHHBIE B 6 Kiacce MpaBuia U
CBOMCTBA, JIeJaTh JIOTUUCCKHUE BBIBOJIBI;

IMPOBOAUTL HCECIIOKHBIC JIOTHYCCKHUC PACCYKACHHUA, HCIIOIBb3YA JIOTHYCCKHUC
oricpanmu 1 JJIOTHUYCCKUC CBA3KH,

nepegooums NpeodnodHCeHUss ¢ NePeMEeHHbIMU 6 UCMUHHblE UNU JIOHCHbLE
VMEEPHCOEHUsL PA3HLIMU CROCODAMU: 3a0aHueM 3HAYeHUll NepPeMeHHbIX, C
nOMOWbIO Keanmopos (cyuecmeosanus 3, oownocmu Y);

yumams  BbICKA3LIBAHUSA,  codepoicaujue  K8AHMOpbl U 3aNUCHIBAMDb
8bICKA3bIBAHUS, UCNOIb3YSL KBAHMOPbL, CIMPOUMb OMPUYAHUS YMBEPHCOECHUN C
K8aHMopamu.

ROJYUUMb NPeOCmasieHue 0 102U4eCKOM C1e008AHUU U JIO2ULECKOM 8blB00e;
CMpoUmMs OMPUYAHUSL CTE00BAHUSL,

cmpountb pad6HOCUNIbHblE ymeepofcc)euuﬂ U 00KA3b18AMb UCMUHHOCHIbL/TIOHCHOCMb

C1e008aHUs U PABHOCUTLHOCHIb 08YX VINBEPIHCOEHU.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 kiaacce

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

Ha3zBanue Kou-Bo OcHOBHOE co/iepKaHne JlonoTHUTEILHOE COIepKAHUe

pasziena 4acoB (6a30Bbiii ypoBens) (pacmmpenue 10 yriiy0JeHHOTo YPOBHS)
(TeMBbI) (6a3/yra)

Kypca

HatypaabHbie 43/55 Hecstuunas cuctema curcineHus. Psng Hatypanbsbix | [IlepeBoj ycioBus 3aaun Ha MaTeMAaTUYECKUH SI3BIK.

yucjaa. HeiicrBus
¢ HATYpPaAJbHBIMH
YU CIaAMU

yucen. Harypanbnsiii paa. Yucno 0. Harypanbhbie
yucia Ha KOOpauWHaTHOM mnpsmoi. CpaBHeHHe,
OKpYTJICHUE HATypaJbHBIX yucel. ApudmeTudyeckue
JIENUCTBUS C HATYpaIbHBIMH unciaamMu. CBONCTBA HYJIA
MpU CJIOKEHUU W YMHOKEHUHU, CBOMCTBA €IMHUIIBI
npu  yMmHOXkeHuu. llepemectn  TenpbHOE W
COYETATEIbHOE CBOMCTBA CJIOKEHUS M YMHOXEHHS,
pacnpeenuTebHOe CBOMCTBO YMHOKEHHS.
JlenuTenu W KpaTHBIE YMCIA, PA3I0KEHUE YHCIIa Ha
MHO)uTEeNU. Jlenenue ¢ ocratkom. IIpocteie u
cocraBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10,
3, 9. CremneHb ¢ HaTypaJbHBIM MTOKA3aTEJIEM.
UucnoBble  BBIPAKEHMS;  MOPSAOK  JICWCTBUM.
Pemenne TekcTOBBIX 3a71a4 Ha BCe apu(MeTHIECKUE
JIEWCTBUSA, HA IBUKEHUE U MMOKYTIKH.

Pabora ¢ MaTreMaTH4eCKONM MOJIEBIO.

.Meton npo6 u ommbok. Meto nepedopa.
JlononHUTENbHBIE CBOMCTBA apU(METHUYECKUX JIEHCTBHIMA:
JIETMMOCTb ITPOU3BEICHNUS; AEIIMMOCT CYMMBI M Pa3HOCTH;
M3y4eHHE U IPUMEHEHNEe IpU3HaKa JIeTMMocTd Ha 11, Ha 4,
Ha 25, Ha §; pelIeHne TEKCTOBBIX 3a/1a4, MATEMaTHYECKON
MOJICJIbIO KOTOPBIX SIBISIETCS anroputM HaxoxaeHus HOJJ
n HOK; nenenue uucna Ha NpOU3BEICHUE; NEICHUE U
YMHOKEHHUE JIETUTENS U IeTUMOT0 Ha OJTHO M TO K€ YUCJIO.
Bricka3piBaHus. BBefeHre MOHATHH «TEMa» U «pemay.
OOmme yTBepxaeHus. BBeneHus Bupa yTBepxkKIEHUS,
MOHATUE KOHTpHpuMepa. BBeneHue Buaa yTBepkKAcHUS,
JI0Ka3aTe’abCTBO MCTUHHOCTH METOJIOM Iepedopa.
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Harasnnas
reoMeTpusi.

JIluaun

IIJIOCKOCTH

Ha

12/10

Touka, ipsiMasi, OTpe30K, Jyd. Jlomanas. smepenue

JUIMHBI OTpE€3Ka, METPUYECKUE €AMHULIBI U3MEPEHUS
muHbl. OKpyKHOCTBh U Kpyr. IIpakThueckas padora
«IloctpoeHue y3opa H3 OKPYKHOCTEM». YTOIL
IIpssMO¥i, OCTpBIN, Tynou U pa3BEPHYTBHIM YTIIBL.
W3mepenue yrios. Ilpaktuyeckas padora

«ITocTpoeHnue yrios».

3HaHne TCOMETPHUICCKUX HOHHTHﬁ, KOTOPBIC IIPUHUMAIOTCA

B T€OMETpHUHU O€3 ONpeIeTICHHA.

37




OO0BIKHOBEHHEIE
apoou

48/60

Hpo6b. I[lpaBuibHblE W HeNpaBUbHBIE APOOU.
OcHoBHOEe cBOIcTBO Apobu. CpaBHeHue apoOeit.
CrnoxxeHue W BBIUMTAHUE OOBIKHOBEHHBIX JpOOEH.
Cmemannass ApoOb. YMHOXKCHHE U JCIICHUE
OOBIKHOBEHHBIX JIpOOEH; B3aMMHO-00paTHBIE APOOH.
Pemenne TEKCTOBBIX 3aad, COAEpKAIIUX JPOOH.
OcHoBHbIe 3a1aun Ha ApoOu. [Ipumenenne OykB Juist
3aImcu MaTEeMaTHYECKHX BBIPKCHUI "
IIPEIIOKEHU .

OcCHOBHOE CBOMCTBO APOOM: COKpAIIEHNE U MPUBEICHUE K
HOBOMY M OOIIIEeMy 3HaMEHATENI0 ApOoOeH, coiepKaliux B
YUCJIMTEIIC ¥ 3HAMEHATEJIE YKCIIa, IEPEMEHHBIC U CTCTICHH
MIePEMEHHBIX, TpeOyIOIMX MIPUMCHECHHSI
pacmipeeMTeIbHOIO 3aKOHA JIJIS BBIHECCHHS] OOIIETO
MHOJKHTEIIS 32 CKOOKHU.

CpaBHeHue apoOeii: dvepe3 gomoiHeHue no 1, mo Y.
CrnosxeHue, BBIYUTaHHE, YMHOKECHHE U JICJICHUE APOOEii,
COoJepXKaIIMX B YHCIUTEIEC M 3HAMEHATENNe YHCIIa,
MIEPEMEHHBIC M CTCTICHHU MIEPEMCHHBIX.

[Ipumenenue ocobOro mpHemMa IMpH YMHOXKEHUU H
JIEJICHUU pOoOH Ha HATYypajbHOE YUCIO (OTIAENBHO IeN0i
YacTH M OTIEIBHO JPOOHOM) Kak paldoOHAIBHOTO JIJIst
oco0oro Buja Apobeil. Beimonnenue aeiicTBUi ¢

«MHOTOATaXXHBIMH ~ ApoOsMu». Ilpumenenue wmetona
nepexosia K HaTypaJlbHBIM 4YHClIaM @pu paboTte ¢
MHOTO3TaXXHBIMH JIpo0siMu. Perienrne KoOMOMHUPOBAHHBIX
3a/1a4y Ha APOOU M YaCTH.

Pemenue 3amay Ha COBMECTHYIO paboOTy C pa3Iu4yHON
KoMOWHammen paboraomux. Permenune mnpocTendmx
ypaBHEHUH, COJEPKALIUX IEPEMEHHYIO B 3HAMEHATeIe.
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Harasignas 10 MHOroyrojbHUKH. YeTplpEXyroapHUK, | 3a7a4u Ha pa3pe3aHue U ckiaabiBanue. KonctpyupoBaHue
reoMeTpus. NpsIMOYTOJIbHUK, KBanpar. IIpakrnyeckas pabora | u3 T.
MHOr0yro/IbHHKH «IlocTpoeHne NpsSMOYrojpHUKAa C  3aJaHHBIMU
CTOPOHaMU Ha HEJIMHOBAaHHOMN Oymarey.
TpeyronbHUK. [Tnomans U [IEpUMETP
IIPSIMOYTOJIbHUKA u MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3 MPSAMOYIOJIbHUKOB, €IMHUILIBI
nu3MepeHus miomaay. [lepumerp MHOrOyrojabHHUKA.
JecsiTnuHbIE 38/50 Hecsatuunas 3aIlHCh npo0eit. CpaBHenue | BeiBog mnpaBuia CIOXKEHHMST UM BBIYMTAHUS JIECATUYHBIX
Apoou JNECATUYHBIX JpoOeit. JleHCTBHS ¢ JECITUYHBIME | IpOOEH, MCIOJb3ys IPABUIO CIIOKEHUS M BBIYATAHMS
apobsmu.  OKpyIjieHHe  JIECATHYHBIX  JApOoOei. | CMEIIaHHbIX JpoOel. BhIBOL mNpaBuIa YMHOXEHHS U

Pemenue TekcTOBBIX 3a7a4, COJIEPKALINX APOOHU.

OcHoBHbBIE 3aJa4u Ha ,Z[pO6I/I.

neneHus necsaTiaHbIX apooeit va 10, 100, 1000, ucronb3ys
MPaBUJIO YMHOKEHHUSI U JIeTICHUsI OOBIKHOBEHHOM JIpo0u Ha
HaTypajJbHOE 4YMCIO. BpIBOA mpaBuia yMHOXKEHUSA
JNECATUYHBIX Jpo0OeH, HCTHONB3YysS NPABUIO YMHOXKEHUS
CMEIIaHHBIX  JpoOeit. BriBog  mpaBwiia  neneHus
JNECATUYHBIX JApo0Oell Ha HATypallbHOE YHCIIO, WUCIONB3Ys
MpaBWJIO JENIEHUs CMEIIaHHOW JApoOM Ha HaTypajibHOe
yrcno. BwiBoA mpaBuna AeneHUS ACCITUYHBIX APOOEi,
UCIIOJIb3YSl OCHOBHOE CBOMCTBO IPOOH
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Harangauas
reomerpus. Teaa u

9/4

Mmuororpanauku. M300pakeHue MHOTOTPAaHHUKOB.
Mopenn npocTpaHCTBEHHBIX Teil. IIpAMOyrosbHbIN

['eomeTpuyeckue roaoBoIOMKH. TOMOIOTUYECKHUE OMBITHI.

¢urypsi B napajuienenunen, ky6. Pa3Béptku kyba U
poCTpaHCTBe napaJiesienumnesa. [IpakTryeckas pabora
«Pa3BépTka Kyba». OO0bEM KyOa, MPsIMOYTOJIHHOTO
napaJuieenumesa.
IMoBTOpeHue u| 10/15 [ToBTOpEHUE OCHOBHBIX MOHATHN ¥ METOJIOB Kypca 5 | Pemenne HectaHnapTHBIX 3a1a4
0006 IeHNe Ki1acca, 0000IIeHe 3HaHUH.
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6 KJace

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

Ha3zBanue Koa-Bo OcHOBHOe cojiep:kaHue JlonmoiHUTEIbHOE COlePKAHUE

paszena 4acoB (6230Bb1ii ypoBeH®) (pacuiMpeHnmue /10 yriiy0JIeHHOTO YPOBHS)
(TembI) (0a3/yru)

Kypca

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

ymcaa HaTypaJibHbIMU 4uciamMu. YucnoBble BbIpakeHus, | cuucieHus. llepeBony necsaTuyHOM

MOPAJOK  JIEWCTBUM,  HCIIOJNB30BAaHHE  CKOOOK.
OxpyrieHue HaTypaJlbHbIX uucen. Jemutenu u
KpaTHbIE 4Mcia; HauOoNbIIMN OOIMH JenuTenb U
HauMeHblIee oo1iee kpatHoe. Pa3noxenue uncna Ha
IIPOCThIE  MHOXWTENU. JleauMoCcTh CyMMBl U
npousBeneHus. Jlemenne ¢ ocratkom. PemieHue
TEKCTOBBIX 3a]1a4.

3allUCH  YHUCEJ B
JBOMYHYIO U OOpaTHO.

. [Tonsatue orpunanus. IlporuBopeune. OTpunanue ooImx
BBICKa3bIBAHU. Otpunianue  BBICKa3bIBAaHUM 0
cyuiectBoBaHMU. CriocoObl BEIPQKEHUS! OTPULIAHUS OOLITHX
BBICKA3bIBAHUI U BBICKA3bIBAHUM O CYLIECTBOBAaHUH B
€CTECTBEHHOM S3BbIKE.

IIepemenHas. Beipaxxenus ¢ nepemeHHbsIMU. [Ipeoxkenns

C IICPEMCHHBIMHU.

Ilepemennas m kBaHTOpbl. OTpHUIIAHME YTBEPKACHUH C
kBaHTOpamMH.  IloHATHE  JOrMYecKOro  CiexoBaHUS.
Otpunianue  crnepoBanus. OOpaTHOe  yTBEp)KICHHUE.
CnenoBanue u paBHOCWIBHOCTh. ClieoBaHUE U CBOMCTBA
IIPEIMETOB
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Harasignas Ha | 7/9 [lepnennukynspusie  npsmble.  [lapannenshsle | 3amaun Ha noctpoenue. Iloctpoenue yria, paBHOro
reoMeTpus. npsmblie. PaccTosHue Mexay ABYMs TOUYKaMH, OT | paHHOMY.
TOYKH J0 IPSAMOM, JIMHA ITyTH Ha KBAaJIPaTHOM CETKeE.
Ipsvbre - o Tp & y b ITocTpoenue 6uccekTpucsl yria Jlenenue
pUMEPBI IPSAMBIX B IPOCTPAHCTBE.

TI0CKOCTH. OTpe3Ka I0IoJIaM.
ITocTpoeHune npsAMou, NepreH IUKYIIPHON JaHHOU
ITocTpoeHue TpeyroiabHUKa, pABHOTO JaHHOMY.

Apodu 32/44 OOBIKHOBEHHAsI APOOb, OCHOBHOE CBOMCTBO JpoOu, | [IpoCcTOii MPOIIEHTHBIN POCT, CJI0KHBIN MPOLIEHTHBIN POCT.

cokpaienue poodeii. CpaBHeHUE U YIIOPAI0UYNBaHUE
npobeii. JlecsTuunbie qpodu U METpUYecKas CHcTeMa
Mep. Apudmernyeckre AecTBUS ¢ OOBIKHOBEHHBIMU
U JIecATUYHBIMU JIpo0simu. OTHomieHue. [lenenue B
JaHHOM  OTHOIIEeHWH. Macmrab, TpPONopIHs.
[lonsiTue mnpoueHta. Bpluucienwe mnponeHTa ot
BEJIMYMHBI U BEJIIMYMHBI N0 €€ MpoueHTy. Pemenue
TEKCTOBBIX 3aJau, COAECPKAIIUX JIPOOU M MPOLIEHTHI.
[Ipaktuueckass  padora  «OTHOIIEHWE  JJIMHBI
OKPYKHOCTH K €€ THaMeTPy»

HPHMaH n 06paTHaﬂ npornopuruoHajlibHas 3aBUCUMOCTD.

I'paduku mpsiMoli ¥ 0OpaTHON NPOMOPIIMOHATBHOCTH.

[IponopuroHaNbHOE  JIENIEHHE.
IIPONOPLUOHAIBHOE JCIICHHUE.

Perenue

3a1a4

Ha
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Harnsaanas 6 OceBas cummerpus. llentpansHas cummerpus. | Kpacora u cummerpus.
reomerpus. [Toctpoenne cummeTpuuHbiX ¢uryp. [IpakTnyeckas TTpeobpa3zoBaHys MIOCKOCTH.
Cummerpus pabora «OceBass cummerpus». Cummerpus B
IIPOCTPAHCTBE.
Beipaxenus ¢ | 6/10 [Ipumenenne OykB sl 3amucu MaTemaTtudeckux | OCHOBHBIE METO/IbI PELICHUs ypaBHEHUN: METOJI TPO0 U
6yKBaMI/I BI)Ipa)KeHI/Iﬁ u HpeﬂHO)KCHHﬁ. BYKBCHHI)IC 0]_]_[1/[601(’ METOL Hepe60pa’ PaBHOCUIILHBIE
BBIPAKECHHSI M YUCIIOBBIC ITOACTAHOBKU. byKBEHHBIE npeoGpasoBaHus
PaBEHCTBA, HAXOXK/ICHUE HEU3BECTHOTO KOMIIOHEHTA.
DopMyJIbl
Harasignas Ha | 14 YeThIpEXYroJbHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. | I'eoMeTprudecKue rooBOIOMKHU. TOMOIOrHYECKUE OIIBITHI.
reomMerpus. IIpssMOYyTrOJIBHUK, KBaApaT: CBOMCTBA CTOPOH, YIJIOB,
durypol JIMaroHaseu. N3mepenne YIJIOB. Buast
LIOCKOCTH. TPEYTOJIbHUKOB. [lepumerp  MHOTIOYTOJIBHHKA.

[Tnomane ¢purypsl. @opMyIibl IepUMeETpa U IIIOIIATU
npsMoyronbHuka.  [IpubnmxéHHoe  M3MepeHue
momaau ¢uryp. IIpaktudeckas pabdora «Ilnomans

KpyTray.
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IHoao:xuTEIBHBIC
U OTpHIATEIbHbIE
qucia.

40/46

Henpie umcna. Monaynp 4yucia, reoMeTpuyecKas
UHTEpIpeTaus MoayJis. YUCIOBbIE IPOMEKYTKH.

[lonoxxkurenbHble W OTpUILIATEIIbHBIE  YHCTIA.
CpaBHEHHE TIOJOKUTENBHBIX U  OTPULIATEIbHBIX
quced. Apudmernueckue JIEUCTBUSA c

IIOJIOKHUTCIbHBIMHA U OTPHULATCIIbHBIMHA YU CIIAMHU.

Pemienue TeKCTOBBIX 3a7a4.

AnreOpanueckass cymma. OmpeeneHne  BBIYUTAHUSA,
UCTIONB3ys anreOpanyeckyro cymMmy. BpiBon mpaBuia
YMHOKCHHA YHUCCII C pa3HbIMU 3HAKAMMU. BLIBOI[ paBujia
JIeJICHUs, MCIOJIb3Ysl OIpe/AeNieHue IeIUMOCTU. BbIBOJ
MpaBWJia PACKpPBITHS  CKOOOK, WCIONB3Yys IIpaBHia
HpI/I6aBJIeHI/ISI CYMMbBI K 4YHCJIY W BbIYUTAHHUA CYMMBI U3
yucna. lMcnonb3oBaHuE pacHpenesIUTENBHOIO CBOMCTBA
npu  (OPMYJIHPOBKE TMpaBUiia PACKPBITUA CKOOOK C
YU CIIOBBIM MHOXHUTCIICM.

IIpeacraBiaenue 6 [IpssMoyronbHas cucreMa KOOpAMHAT Ha IIJIOCKOCTH.
JAAHHBIX. KoopanHaTel TOYKM Ha IJIOCKOCTH, abcuucca U

opauHaTa. CtonbuaTble U KPYroBble JHarpaMMBbl.

[IpaxTnueckas padota «Iloctpoenue nuarpamm.
Harasignas B |9 [TpsiMoyronbHBIN Napamienenunen, KyO, mnpusma, | IIpaBuibHbIE MHOTOYTOJbHUKH
reomerpus. MHPaMHJA, KOHYC, WMIMHAD, map u  chepa. | Pemenne 3axad Ha MIpaBUWJIbHbIE MHOTOYT'OJIbHUKHU.
Purypsl N300pakeHre npocTpaHCTBEHHBIX Guryp. Ilpumepsr

p poctp Guryp. Tpmvep ITpaBriIbHBIE MHOTOIPAHHUKH.

NPOCTPAHCTBeE. pa3BEPTOK MHOTOIPAHHMKOB, LUIUHApPA U KOHYycCA.

[Ipaktnyeckas  pabora  «Co3maHue  Mopenei
poCcTpaHCTBEHHBIX  ¢uryp». Ilonstue o00BEMA;
€AMHULBI U3MEPEHUS o0BEMa. O0béM

MPSIMOYTOJIBHOTO Tapajuiesenumneaa, Kyoa, GopMyisl
00BéMa.
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IoBTOpEHUe,
0000IeHne,
CUCTeMATH3aIUs

20

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOAOB Kypca 5
1 6 xi1accoB, 0000IIIEHHE U CUCTEMATHU3aLMI 3HAHNH.

Pemenne HECTaHAAPTHEBIX 3aaa4
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