MYHUIHUITAJIBHOE KA3EHHOE OBIIIEOBPA3OBATEJIBHOE YYPEXJIEHHWE
KABKA3CKAS CPEJHSAS OBIHIEOBPA3ZOBATEJIBHASA IIKOJIA Ne 8

PACCMOTPEHO na COI'JTACOBAHO [Ipunsro na YTBEPXJIEHO
3aceganuu 11IMO 3am. gupektopa o YBP  memarormyeckom coBete N.o. nupexTopa mKosbl
[IpoTokon Hmutpuenko H.C. [Ipotokon Ne 1 ot Hmutpuenko H.C.
No 1 or28.08.2021 s / 31.08.2021 A /
31.08.2021 [Tpukaz Ne 03-03-331
ot 01.09.2021

L

.ﬂ'ﬁ'fﬂh
.“‘»r 30T

- | Kasxaackag

COW Ne 8

Pabouas nporpamma
y4eOHOro Kypca
OCHOBHOI0 001Iero 00pa3oBaHUA IO MPeAMETY
«MaremaTuka. Ajareopa. I'eomerpus»

HaMMEHOBaHKE Y4eOHOTO mpeameTa (Kypca)

5-9 kjaccnl

(kmacc WITH KJTacChl, TIe peannu3yeTcss mporpaMma)

AnentankoBa Onbpra AJjJeKCaHIpOBHA

IemunsankoBa CBeT/iaHa AJIeKCEEBHA

(®.1.0. pa3paboTunka mporpamm (0JHOTO WA HECKOIBKHX )

2021 r.



Pabouas nporpamma yueOHOTO Kypca npeamera «MaTemaTtrukay COCTaBJI€HA Ha OCHOBE
(denepanbHOro rocy1apcCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa3oBaHus, C
UCIOJIb30BAaHUEM aBTOPCKHUX IMPOTrpamMM OCHOBHOTO OOIIEro o0pa3oBaHUsl MO MaTeMaTHKE JUis
ydammxcst 00Iieo0pa3oBaTeIbHBIX yUpeKIeHUH 5 — 6 kimaccoB (aBTopsl: A. I'. Mepansik, B. b.
[Mononckuii, M. C. Sxup ), anre6psr 7-9 (aBropsl: A. I'. Mepsisk, B. b. [Tonmonckwuii, M. C. Skup, E. B.
byuko), reomerpuu 7-9 (aBropsi: JI.C.Atanacsu , B.®.byry3os, C.b. KagomiieB) sBisieTcss 4acTbio
OOII OOO u cOCTOUT U3 CAEAYIOIIUX PA3/ICIIOB:

1) mranupyemble pe3ysbTaThl OCBOCHHUS Y4€OHOTO MPEAMETa;

2) comeprkaHue yaeOHOro IpeaMeTa;

3) TemaTuyYeCcKOe MJIAHUPOBAHUE C YKa3aHHEM YacoB.

Paznen 1. Ilnanupyembie pe3yJbTaThl 0OCBOEHHS YU4eOHOI0 IpeaMeTa
JINYHOCTHBIE, MeTaNpeAMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOECHHS COAEPKAHUSA Kypca
MaTeMaTHKHU
N3ydenue anreOpsl o JaHHOHM MpoOrpamMme CrocoOCTBYeT (HOPMUPOBAHHIO Y
ydamuxcsa JUIHOCTHBIX, MCTAIIPECAMETHBIX, ITPEAMCTHBIX PE3YJIbTATOB 06yqu1/m, COOTBCTCTBYIOIIIUX
TpeboBanusM DeneparbHOr0 rocyIapCTBEHHOT0 00Pa30BaTeILHOrO CTaHAAPTa OCHOBHOTO O0IIETro
o0Opa3oBaHwUs.

JIMYHOCTHBIE pe3yabTarhl:

BOCIIMTAHHME POCCUICKOM IPaKJAHCKOM MIEHTUYHOCTH: TaTPUOTU3MA, yBakeHus K OTedecTBy,
OCO3HaHUS BKJIA/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

OTBCTCTBCHHOC OTHOHICHUC K YYCHHNIO, TOTOBHOCTDb U CIIOCOOHOCTH 06y11a}01111/1xcs1 K CaMOpPa3BUTHIO U
caMoo6pa30BaHmo Ha OCHOBC MOTHBAIIMH K O6y‘~I€HI/IIO X IIO3HAHHIO,

OCO3HAHHBIN BBIOOP U ITOCTPOCHUE JalIbHENIIEN HHAUBUyalbHON TPAaeKTOpUM 00pa3oBaHus Ha 0aze
OPHEHTUPOBKHU B MHpe npodeccrii u NpoecCHOoHaNbHBIX NPEANOUYTeHUH ¢ y4ETOM YCTONUNBBIX
MI03HABATEJIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOIIEHUS K TPYAY,
pa3BUTHE OIBITA Y4aCTUS B COLIUAILHO 3HAYUMOM TPYZE;

YMCHHEC KOHTPOJIHUPOBATH NPOUCCC U PE3YJIbTAT y‘IC6HOI7I 1 MaTeMaTHYECKOH ACATCIIBHOCTH

KPUTHYHOCTH MBIIIJICHUS, THUIUATUBA, HAXOJYUBOCTb, AKTUBHOCTD IIPU PCHICHUN MATEMATUYICCKUX
3aaa4.

MeTtanpeamMeTHble pe3yJabTaThl:

YMCHHE CaMOCTOATCIIBHO ONPEACIIATH HEJIN CBOCTO O6y‘IeHI/I${, CTaBHUTb U q)OpMy.]'II/IpOBaTB JJIsA cels
HOBBIC 3a1a4U B yqé6e, Pa3sBUBATb MOTHUBbLI U UHTCPECHI CBOCH ITO3HABATSIBHOM JACATCIIBHOCTH,

YMEHHUEC COOTHOCHUTH CBOU )IGfICTBI/ISI C INTAaHUPYEMBIMHU PE3YyJIbTaTaMH,
OCYHICCTBJIATL KOHTPOJIb CcBOEH ACATCIIBHOCTH B IMPOUCCCC NOCTUIKCHUA

pe3ynbTata, OnpeeNsTh CIOCOOBI JEHCTBHI B paMKax MPeJIOKEHHBIX YCIOBUIM U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JACHCTBHS B COOTBETCTBUU C U3MEHSIONICICS CUTYyallEN;

YMCHUEC OINPECACIIATD ITOHATHA, CO31aBaTb O606H.[€HI/I$I, YCTaHAaBJIMBATb



aHAJIOTHH, KJIacCu(UIUPOBATh, CAMOCTOSTEILHO BEIOMPAaTh OCHOBAHUS U
KPUTEPHUH IS KJIaccu(uKaIuy,

YMCHHUC YCTAHABJIMBATL MPUYNHHO-CJICACTBCHHLIC CBA3HU, CTPOUTDH JIOTUYCCKOC PACCYKACHUC,
YMO3aKIKOUYCHUEC (I/IH,I[YKTI/IBHOC, ACAYKTHUBHOEC U I10 aHaJ'IOl"I/II/I) n Acj1aThb BBIBOJBI,

pa3BUTHE KOMITIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUS HH(DOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMU.

IEpBOHAYATIBHBIC IIPCACTAaBJICHUA 00 nacax U 0 METoaax MaTeMaTHUKH KakK 00 YHUBCPCAJIbHOM A3BIKC
HAayYKH U TCXHHUKE, O CPCACTBC MOACIIUPOBAHUA SIBJICHUN U IMMPOLCCCOB;

YMEHHE BHJIETh MATEMATHUECKYIO 3a7]a9y B KOHTEKCTE MPOOJIEMHON CUTYaIluH B IPYTUX JUCIUILTAHAX,
B OKPYXKaroIlen ®KU3HU;

YMEHHE HAXOJUTh B PA3JIMYHBIX HCTOUHUKAX HHPOPMALIUIO, HEOOXOIUMYIO ISl PELICHUS
MaTeMaTHYeCKUX MpobJIeM, U IPeACTaBIATh €€ B IOHATHOW (hopMe, IPUHUMATD PELICHUE B YCIOBUSIX

HETIOJTHOM MM N30BITOYHON, TOYHOM WM BEPOSTHOCTHOM MH(OpMAIIHH;

YMCHHUC ITOHUMAThb U UCII0JIb30BATh MATCMATHUYCCKUEC CPCACTBA HATTIAAHOCTHU (I‘pa(i)I/IKI/I, Ta6JII/IIlI)I,
CXEMBI 1 )Ip) AJI WIHTFIOCTpalu, UHTECPpHIPCTAlIUN, apr'yYMCHTALUH.

YMCHHC BbIABUI'aTb T'MIIOTE3bI [TPU PCIICHUHA 3a/1a91 ITIOHUMATh HeO6XO,I[I/IMOCTb HX ITPOBCPKU;

IMOHUMAaHHEC CYITHOCTH aJITOPUTMHUYCCKUX HpCIIHI/ICZlHI/Iﬁ 1 YMCHHUC ZIef/'ICTBOBaTI) B COOTBCTCTBHHU C
MNpCAJIOKCHHBIM aJITOPUTMOM.

YMEHHUE BUJIETh MaTEMATUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYyalluy B APYTUX JAUCLUIIMHAX,
B OKPY’KAIOIIEH )KU3HU;

YMCHHUEC HAXOJUTH B Pa3JIMYHbIX HCTOUYHHUKAX I/IH(l)OpMaIII/IIO, H€06XOI[I/IMYIO JJId PCIICHHUA
MATCMAaTHYCCKUX HpO6JICM, " NpCACTABIIATH €€ B IOHATHOU (I)opMe, IMPUHHUMATDh PCIICHUC B YCIIOBUAX

HEMNOJIHOM UM U30BITOYHON, TOUHOW MJIM BEPOSITHOCTHON MH(pOpMaIUY;

yMEeHHUEe MOHUMATh U NCIOJIb30BATh MAaTEMaTHUECKUE CPEJICTBA HATIISAHOCTH (TpaduKu, TaOIULIBL,
CXEMBI U JIp.) JAJIsl WLTIOCTPALMU, UHTEPIIPETALlUY, apIryMEHTaI1H.

YMCHHUEC BbIIBUT'aTh TUIIOTE3EI ITPHU PCIICHHHU 3aa4 ITIOHUMATh HCO6XOI[I/IMOCTI) HX IIPOBCPKHU,

IMOHUMAaHHEC CYITHOCTH aJITOPUTMHUYCCKUX HpCJIHI/IcaHI/If/'I 1 YMCHHUC HeﬁCTBOBaTI) B COOTBETCTBHH C
MNpEAJIOKCHHBIM aAJITOPUTMOM.

Hpe[[MeTH])Ie PE3YyJbTAThI U3YUYCHUSA a.nreﬁpbl:
OCO3HAHUEC 3HAYCHUA MaTCMAaTHKU JJIs HOBC@JIHeBHOﬁ KHU3HU YCIJIOBCKA,

IIPEJCTaBICHUE O MaTEMAaTHUECKOM HayKe Kak c(epe MaTeMaTHUeCKOH NesITeIbHOCTH, 00 3Tanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl Pa3BUTHSI LIUBUIIN3ALINY;

pa3BUTHE YMEHHI paboTaTh ¢ y4eOHBIM MaTEMAaTHUYECKIUM TEKCTOM (aHAJIM3UPOBATh, H3BJIEKATh
Heo0X0IMMYI0 HH(OPMAIIHIO), TOYHO B TPAMOTHO BBIPaXKaTh CBOM MBICTH C IPUMEHEHHEM



MaTeMaTHYECKON TEPMUHOJOTHH U CHMBOJIMKH, TIPOBOAMTE KIacCU(PUKAIUH, JIOTHIECKHE
000CHOBaHUS.

BJIaACHHC 0a30BBIM HOHATHHHBIM arrmapaToM 110 OCHOBHBIM pasj€jiaM COACPKaAHUA;
CucremaTHUeCKHE 3HAHUS O (bYHKHI/IHX Hn ux CBOfICTBaX;

IMPAKTUYCCKU 3HAYUMbIC MATEMATUYCCKHUE YMECHUSA U HABBIKH, UX IPUMEHCHUEC K PCIICHUIO
MAaTCMaTUYCCKHUX U HCMATCMATHYCCKUX 3aaaY, ITPCATIOIararomee yMEeHUC!:

BBITIOJHATH BBIYUCIICHUS C ICHCTBUTEIHHBIMU YHCIIAMH;
peliaTh ypaBHEHUs, HEPaBEHCTBA, CUCTEMbI YPaBHEHHI U HEPABEHCTB;

peliaTh TEKCTOBBIE 3a]]a4l apU(PMETHUECKUM CIIOCOOOMH C TIOMOIIIBIO COCTABIICHUS U PELICHUS
YpaBHEHHUIA, CUCTEM YpaBHEHUI U HEPABEHCTB;

HCIIOJIB30BAaThb anre6pa1/1qec1<1/1171 3BIK» IJId OIMMCAHUS TPECAMETOB OKPYIKAOIIECTO MUPA U CO3AaHU
COOTBCTCTBYIOIIUX MATCMATHYCCKUX MOI{GHGfI;

MPOBOJUTH MPAKTUYECKUE PACUETHI: BBIYUCICHUS C POLUEHTAMU, BBIYUCIIECHUS C YHCIOBBIMHU
MTOCJIEI0BATEILHOCTIMHU, BEIYMCIICHHUS CTATUCTHYECKUX XapPaKTEPUCTHK, BBHITIOJIHCHHE MPUOIMKEHHBIX
BBIYHCIICHHUI;

BBITIOJTHATH TOXK/IECTBEHHBIE MPE0OPa30BaHUsI PAIlIOHATIBHBIX BBIPAKEHUH;
BBITIOJTHSATH OINEpaIK HaJl MHOXKECTBAMH,
UCCIeNoBaTh PYHKIIMU U CTPOUTH UX TPAPUKU;

YUTATh U UCTIOIH30BaTh HH()OPMAIUIO, TPEICTABICHHYIO B BHJIE TAOJUIIBI, IUATPaAMMBI (CTOI09aTOM
WJIN KPYroBOif), rpadpuueckoM BUJIE;

pemaTh npocTeiine KOMOMHATOPHbIE 3a/1aUH.
IIpenmerHbie pe3yJIbTaThbl H3Y4YECHHS T€OMETPHH

1)  oco3HaHHWE 3HAYCHUS T€OMETPHH IS MOBCSIHEBHOM KM3HH YeIOBEKa,

2)  TpencTaBJICHHE O TEOMETPHH Kak cepe MaTeMaTHYeCKOW AESTEIbHOCTH,
00 sTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JIJIsl PA3BUTHSI [IUBUIIH3AIINN;

3) pasBuTHE yMEHHUH pabOTaTh C YYCOHBIM MATEMATHYECKUM TEKCTOM
(amanu3upoBaTh, U3BJIEKATh HEOOXOAUMYI0 HHGPOPMAIIMIO), TOYHO M TPAMOTHO
BBIPAXKATh CBOM MBICIU C IPUMEHEHNEM MAaTeMAaTHUYE€CKOW TEPMUHOJIOTHU U CUMBOJIUKH,
MIPOBOAUTH KJIacCH(pUKAIIUHN, JOTHYSCKHE 000CHOBAHUS.

4)  BrnajeHue 0a30BBIM IMOHATHHHBIM aIapaToM I10 OCHOBHBIM pasjeiaM
COJICpIKaHMUS;

5)  cucTemaTHyecKue 3HaHUSA O (PUrypax U UX CBOMCTBAX;

6)  nOpaKTHYECKH 3HAYMMbIC TEOMETPUYCCKHE YMCHHS W HABBIKH, UX
MIPpUMEHEHNE K PEIICHUIO TEOMETPUICCKUX U HETEOMETPUIECKUX 3a7a4, a UMEHHO:

* u300paxath GUTYpHI HE MIIOCKOCTH;



* HCHOJIb30BAaTh TI'E€OMETPUYECKMM  S3bIK ISl ONKMCAHUS  MPEAMETOB
OKPYXaIIIEro MUpa;

* W3MEpPSATH JJIUHBI OTPE3KOB, BEJIMYMHBI YIJIOB, BBIUUCIATH TUIOMAIU QUTYD;

* pacro3HaBaTh U U300pakaTh paBHbIC, CAMMETPHUYHBIE U TI0I00HbIE (DUTYPHI;

* BBINIOJHATH TOCTPOCHUS TCOMETPUYECKUX (UTYp C TMOMOIIBIO IUPKYJS H
JIMHEUKU,

* YHATAaTh W WCIOJB30BaTh HH(POPMAIMIO, MPEACTABICHHYI0O Ha YepTeKaxX H
cxemax,

* IMPOBOJUTH MPAKTUYECKHUE PACUETHI.

BoinyckHuk HayuuTcsl B 5-6 kiaccax (AJ1si UCHOJIb30BAHMS B NOBCEJHEBHOW KU3ZHM M
o0ecreyeHus1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHHsl 00pa30BaHUsl HA 0a30BOM YPOBHeE)

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSITHSIMH: MHOXXECTBO, JJEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTH;

® 3a7aBaTh MHOXKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaxOJWTh MepeceyeHue, O0beIUHEHNE, TTOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIUIX.
B noBceHeBHOI KU3HU U TPH U3YyYEHUU JAPYTUX NPeIMETOB:

® DACMO3HaBATh JOTMYECKH HEKOPPEKTHHIE BHICKA3bIBAHHUS.
Yucaa

e OmepupoBaTh Ha 0a30BOM YPOBHE TNOHSATHSMHU: HATYPAIbHOE YHCJIO, IEJI0E YHCIIO,
OOBIKHOBEHHASI P00, IECATHYHAS APOOb, CMEIIAHHOE YMCII0, PAMOHATLHOE YUCIIO;

® UCIONB30BaTh CBOWCTBAa 4YMCEN W TMpaBuUia JEHCTBUI C pPallMOHAIBHBIMH YHCIAMU TPH
BBITIOJTHEHUH BBIYHCIICHUI;

® HCIOJb30BaTh MPHU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUH BBIYMCICHUM U
pelIeHUU HECIOKHBIX 3a/1a4;

® BBLINOJHATH OKPYIJICHHE PAIlHOHATBHBIX YUCENl B COOTBETCTBUU C MPaBUIIAMU;

® CpaBHUBATh PALIMOHAIBHBIC YHCTIA.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® OILEHUBATH PE3YyJIbTaThl BBIYMCICHUH IPU PELIICHUU IPAKTUYECKUX 33]1a4;

® BBINOJHATH CPABHEHUE YKCEIl B PEAIbHBIX CUTYALIUSX;

® COCTaBJISTh YMCJIOBBIE BBIPAKEHUS MPHU PEIICHUM MPAKTUYECKUX 3a7ay U 3a7ad U3 JPYTUx
y4eOHBIX MPEMETOB.
CTaTuCTHKA M TeOpus BEPOSTHOCTE

o [IpencraBisTh JaHHBIC B BUJE TAOIHII, JHArPaMM,

e yuTaTh WH(GOPMAIIUIO, TPECTABICHHYIO B BUE TaOIUIIbI, THATPAMMBI.
TexcToBbIE 3a1a4H

e Pemmarh HeclIOXHBIE CIOKETHBIE 337]a4l Pa3HBIX TUIIOB Ha BCe aprU(pMETHIECKHE NEHCTBUS;

® CTPOUTH MOJENh YCIOBHS 3amaud (B BUAE TaOJHIIBI, CXEMBI, PUCYHKA), B KOTOPOH JaHBI
3HAYEHMs IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C LIEJIbIO TTOUCKA PEIICHUs 3aa4H;

® OCYIIECTBIATH CIMOCOO MOMCKA PEIICHUs 3a7adyd, B KOTOPOM PaCCYXKJICHHE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUJIaH PELIECHU 3a/1a4u;

® BBIJICJIATH ATAMbl PEIICHUS 3a]a4H;

® HHTEpIPETUPOBATH BBIYUCIUTENbHBIE PE3YNbTaThl B 3a/aue€, HUCCIEN0BATH IOJIYyYEHHOE
perieHue 3a1a4u;

3neck u nanee — pacro3HaBaTh KOHKPETHBIE TPAMEPHI OOIINX HOHATHH M0 XapaKTEPHBIM NPH3HAKAM, BHIIOJIHATh
JIefiCTBUS B COOTBETCTBHH C OPEACTICHUEM U IPOCTEHIINMH CBOMCTBAMH MOHITHH, KOHKPETH3NPOBATh IPHIMEpPaMHU 001ITie
HOHSITHSL.
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® 3HATh pa3IMyue CKopocTel 00bEeKTa B CTOSYEH BOJIE, MPOTUB TEUEHUS U 110 TEUYECHUIO PEKH;

e pemarh 3aa4M Ha HAX0XK/ICHHE YaCTH YKCIIa U YUCIIA 110 €r0 YacTH;

e pelaTh 33Ja4d pa3HbIX TUIOB (Ha paboOTy, HA MOKYIKH, HA JIBUYKEHUE), CBA3BIBAIOLIUX TPU
BEJIMYUHBI, BBIJIEIATH 3TH BEJIMYUHBI U OTHOUICHUSI MEXIY HUMU;

® HAXOJWUTh IPOLEHT OT YHCIA, YUCIO MO HPOLEHTY OT HEro, HAXOAUTh INPOLIEHTHOE
OTHOIIEHHUE JABYX YUCEJN, HAXOJAUTH MPOIEHTHOE CHIXKCHHUE WM MTPOLICHTHOE MOBBIIICHUE BEIMYUHBI;

® peniatbh HECIOKHBIE IOTUYECKHE 3a]a4l METOJOM PacCyKICHUI.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPeIMETOB:

® BBIJIBUraTh TMIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAUYEHMUSIX MCKOMBIX BEJIMYMH B 33Jlaye
(menaTh MPUKUIKY)
Harasignasi reomerpust
I'eomerpuueckne purypnbi

e OmepupoBarh Ha 0a30BOM YpOBHE MOHATHSAMHU: (PUTypa, TOUKa, OTPE3OK, MpsMas, JIyd,
JloMaHasi, yrojl, MHOTOYTOJbHUK, TPEYTOJbHUK M YETHIPEXYTOJbHUK, MPSMOYTOJbHUK W KBaJApar,
OKPY>KHOCTb U KpYT, IPSIMOYTOJIbHBIN Napasuienenunen, Kyo, map. M3o0paxkars nzydaemble GUrypbl
OT PYKH U C TIOMOIIBIO JINHEUKHU U [TUPKYJISL.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

e pemiaTth NPAKTUYECKUE 3a/1a4U C MPUMEHEHUEM ITPOCTEUIIINX CBOUCTB (hUryp.
HN3mepeHus u BbIYMCIECHUS

® BBINOJHATh U3MEPEHUE IJIMH, PACCTOSHUMN, BEJIMYUH YIJIOB, C IOMOUIBIO HHCTPYMEHTOB ISl
WU3MEPEHU IJIUH U YIJIOB;

® BBIYUCIIATH TUIOMIAAN TPSIMOYTOJIBHUKOB.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® BBIYUCIATH PACCTOSHUA HAa MECTHOCTM B  CTAHJAPTHBIX CHUTYyalMsX, IUIOLIAAN
MPSIMOYTOJIbHUKOB;

® BEHINOJHATH NPOCTCHINNE IOCTPOCHHS W HW3MEPEHHS Ha MECTHOCTH, HEOOXOIUMBIC B
peanbHOM KU3HU.
Hcropust MaTeMaTuKH

® ONUCHIBATh OTJEIbHBIC BBIJAIONIMECS PE3YJIbTAThl, IOJYyYEHHBIE B XOJ€ pPa3BUTH
MaTE€MaTUKU KAK HAyKU;

® 3HATh NMPUMEPHI MATEMATUYECKUX OTKPHITUH M MX aBTOPOB, B CBSI3U C OTCUECTBEHHOU M
BCEMHUPHOMN UCTOPHUEH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA B 5-6 Ki1accax (1J1s1 o6ecrniedeHusi BO3MOKHOCTH
YCIIEHIHOT0 MPOI0JKEH!sI 00pa3oBaHusi HAa 6a30BOM YpPOBHe)

DJIeMEHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

° Onepupoeamb2 NOHAMUAMU: MHOJNCECMB0, XAPAKMEPUCTUKU MHONCeCmad, JleMeHm
MHOJICeCmsa, nycmoe, KOHeuHoe U 6eCKOHeUHOe MHOMICeCm80, NOOMHONICECTE0, NPUHAOTIEHCHOCTD,

® onpeoensimb NPUHAONLEHCHOCb DJIEMEHMA MHOMCECMBY, 00beOUHeHUI0 U NnepecedeHuro
MHOHCECMB, 3A0A8AMb MHONCECMBO C NOMOWbIO NEPEUUCTeHUSL DTIEMEHMO8, CIOBECHO20 ONUCAHUSL.
B noBceHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  PACNO3HABAMb IOSUHECKU HEKOPPEKMHble 8blCKA3bIBAHUSL,

® CMpoOUms Yenoyku YyMOo3aKio4eHull Ha 0CHO8€e UCNOIb308AHUS NPABUIL JIOCUKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPATbHOE YUCIIO, MHONCECHBO HAMYPAIbHBIX YUcell, Yeroe
YUCTO, MHONCECMBO UYENblX Yucel, 00bIKHO8eHHAs Opodb, OecamuyHas O0podb, CMeuwaHHoe Yucio,
PAYUOHANbHOE  YUCTIO, MHOJNCECMBO DAYUOHATIbHBIX UYUCell, 2eoMempudecKds UHmepnpemayus
HAMypaibHbiX, YeavlX, pAYyUOHAIbHBIX,

®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCTA,

% 371ech 1 Jajiee — 3HATH ONPEIEICHHE TOHSTHS, YMETh OSCHSTH €0 CMBICI, YMETh HCIIONb30BATh MOHITHE 1 €0 CBOHCTBA
TIpY IPOBEJICHNUH PACCYKIIEHUH, TOKA3aTeIbCTB, PEIICHNH 3a1a4.
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®  GLINOJIHAMbL GLIUUCTIEHU, 6 MOM YUcle C UCNONb308AHUEM HPUEMO8 DPAYUOHAILHBIX
8bIYUCTIEHUL, 0OOCHOBLIBAMNb ANICOPUMMbL BbINOIHEHUS OCtICBULL,

®  ucnoavzosams npusHaku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussederus
yycen npu GbINOIHEHUU BbIYUCTCHUL U PeuleHUlU 3a0ay, 000CHO8bI8AMb NPUSHAKU OETUMOCTIU;

®  BLINOJIHAMb OKPY2IeHUEe PAYUOHANbHBIX YUCE]l C 3A0AHHOU MOYHOCMbBIO,

®  YNopsa0ouUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0DLIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

o naxooumv HO/[ u HOK uucen u ucnoniv3oeamso ux npu peuteHuu 3a0ay;

®  onepuposamv NOHAMUEM MOOYIb YUCILA, 2e0MEMPUYECKdsl UHMEPRPemayus Mooy YUCA.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  NpuMeHAmMb NPABUNA NPUOTUNCEHHBIX BLIYUCIEHUL NPU peueHUlU NPpaKmuyecKux 3a0ad u
peueHuu 3a0a4 Opyaux yueOHvlx npeomemaos,

®  GLINOJIHAML CPABHEHUE Pe3YIbMAMOE BbIYUCIEHUL NPU pPeuleHUuY NpaKmudyeckux 3a0ad, 6
MOM Yucie RPUOIUNCEHHBIX BbIUUCTICHULL,

®  cocmasnamv  YUCI0BblE  BbIPANCEHUS U OYEHUBAMb UX 3HAYeHUs Npu peuleHuu
NPAKMUYECKUX 3a0a4 U 3a0a4 uz opy2ux y4eOHvlx npeomemos.
YpaBHeHUs] U HEPABEHCTBA

e  Onepuposamv NOHAMUAMU. PABEHCMBO, UYUCIO80€ PABEHCMBO, YpPABHEHUe, KOPEeHb
VPasHeHusl, peuieHue YpasHeHUs, YUco80e HepageHCmao.
CTaTHCTHKA U TeOpHsi BEPOSITHOCTEH

o  Onepuposamv noHAMUAMU. cMONOYamMble U KpPY208ble OUAZPaAMMbl, MAOIUYbl OAHHDIX,
cpeonee apugmemuueckoe,

®  uszgIeKamv, UHGOpMayUI0, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX;

® cocmasnamv mabauysl, CMpoUms OUAZPAMMbL HA OCHOBE OAHHDIX.
B noBceHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  u381E€KAMb, UHMEPNPEMUPO8ams U npeobpasoevleams UHOOPMAYUI, NPEOCMAasieHHyI0 6
Mabauyax u Ha OUAZPAMMAx, OMmpaxtcarowyio C8oUCMed U XapaKmepucmuKk pedaibHblX npoyeccos u
A61eHUll.
TekcToBbIE 321aUH

e  Pewamv npocmsie u ClOJiCHblE 3A0a4U PA3HBIX MUNOS, A MAKICEe 3A0ayl NOBLIULEHHOU
mpyoHocmu,

®  UCNOIB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeU MeKCMO8 CLONCHBIX 3a0ay O
NOCMPOEHUs. NOUCKOBOLL CXeMbl U peuleHUsl 3a0ay;

®  3Hamb U NpUMeHAmb 00a Cnocoba NOUCKA peuleHus 3a0ad (om mpedosanus K YCl08U0 U
om ycnoeus K mpebo8aHuro);

®  MOO0enuposams paccyicoeHus npu NouUcKe peueHus 3a0a4 ¢ NOMOwbo epag-cxemvl;

®  gblOENAMb SMANbL peUleHUsl 3a0adU U COOEPAHCAHUE KAH 0020 IMand;

®  UHmMEpPNnpemuUpo8amMs GbIUUCIUMENbHBIE PEe3YIbmamvl 6 3a0aye, UCCied08amy NOLYYEeHHOe
peulerue 3a0a4u;

®  QHATU3UPOBAMb BCEBOSMOIICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08X 00BEKMO8 U
U3MeHeHUue UX XapaKmepucmux npu COBMEeCMHOM OBUINCEHUU (CKOpOCMb, 8peMs, pAaccmosiHue) npu
peuleHuy 3a0ai Ha O8udiceHue O08YX 00beKmo8 KAk 8 OOHOM, MaxK U 8 HPOMUBONOTIONCHBIX
HAanpaeneHusx,

®  UCCIe008amsv 8CEBO3MOIICHbIE CUMYAYUU NpU peuleHUuu 3a0ad Ha O8udceHue no pexe,
paccmampusams pasHvle CUCeMbl OMCcUéma,

®  pewams pasHOOOPA3HbLLE 3A0aYU KHA YACMUY,

®  pewams u 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8blOeNAMb MAMeMamu4ecKyo 0CHO8Y) Ha
HAXO0JHCOEHUe YaCmU YUCIA U YUCTA NO €20 4acmu HAd OCHO8E KOHKPEMHO20 CMblCla Opobu,

®  0co3Hasamb U O0OBACHAMb UOEHMUYHOCMb 3A0aY PA3HbIX MUNO0S, CEA3LIBAIOWUX MPU
BeUYUHBL (Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE), BbIOEIAMb MU BEIUUUHBL U OMHOULEHUS MEHCOY
HUMU, NPUMEHSMb UX NPU PeuleHUulU 3a0ay, KOHCmMpPYUpo8ams coOOCmeeHHble 3a0aiU YKA3AHHbIX MUNOS.
B noBceaHeBHOM KU3HM ¥ IPH U3YyYEHUH APYTUX MPeIMETOB:



®  gvidenamb NPU peuleHuu 3a0ay XapaKmepucmuku pacCmampueaemoll 8 3adave cumyayuu,
OMIUYHbIE OM PEAbHbIX (Me, OMm KOMOPbIX AOCMPAsUpO8AIUCD), KOHCIMPYUPOBAMb HOBbLEe CUMYAYUU C
VUEMOM dMUX XapaKkmepucmuk, 8 YaCMHOCMU, NPU peuweHuy 3a0ay Ha KOHYEeHmpayuu, yuumuléams
NIOMHOCMb 8eUeCmed;

®  pewamsb U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAlbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcs MOYHbL GbIYUCTIUMENbHBIL Pe3YIbman,

®  pewams 3a0auu Ha O8UIICEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCIEMbl OMCcYemd.
Harasnasi reomerpust
I'eomeTpuueckue Gpurypol

o 36nexamv, uHmepnpemuposams u npeoopazosvléams UHGOPMAYUIo 0 2eoOMempPUYecKux
Queypax, npeocmasieHHYI0 HA YePmMedHcax,

®  uz0bpadcame uzyuaemvie puaypvl 0m pyKu u ¢ HOMOUBIO KOMNbIOMEPHBIX UHCIHPYMEHMOS.
N3mepeHus u BLIYHCIEHUS

®  BLINOIHAMb UBMEPEHUE ONIUH, PACCIOSHUL, BEIUYUH Y2T08, C NOMOUbIO UHCTPYMEHMO8 OIS
UsMepeHuti ONUH U y2nos;

®  BLIUUCTAML  NAOWAOU  NPAMOY2OIbHUKOS,  K8AOPAMOo8,  00béMbl  NPAMOY20IbHbIX
napannenenunedos, Kyoos.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BLIUUCTAMb PACCMOSAHUSL HA MECIMHOCIU 8 CMAHOAPMHBIX CUMYAYUsX, NIOWAOU YUACMKOS
NPAMOY20IbHOU POpMbL, 00BEMBL KOMHAM,

J 8bINOIHAMb NPOCMeluUe NOCMPOEHUsL HA MECIHOCMU, HeOOX00UMbLE 8 PedlbHOU HCUSHU,

®  OYeHUBamMb pazmepwvl peabHbiX 00BLEKMO8 OKPYHCAIOUe20 MUpQ.

HcTopusi MaTeMaTHKHU

o XapaKmepu306aMb 8K1a0 6b10a}0muxc,q mamemamuKkoe 6 paszeumue mamemamuku u
UHBbIX HAYYHbIX obnacmeil.

IInanupyemMble pe3yJbTaThl H3y4eHHs aaredpnl B 7-9 kiaccax

Auredpanyeckue BbIpasKeHUs
BbInycKHUMK Hay4YuTCA:

* ONIEPUPOBATH MOHATUSAMH «TOXKJIECTBO», «TOKAECTBEHHOE MpeoOpa3oBaHUe», pelaTh 3a1auH,
coJieprkarire OyKkBeHHbIE JaHHbIE; paboTaTh ¢ GopMyiaMu;

* BBIMOJIHATH MPeo0pa30BaHMsl BEIPAKEHUHN, COIEPIKAIINX CTEIICHHU C LIETBIMH IT0Ka3aTeNsIMU U
KBaJpaTHBIC KOPHU;

¢ BBIIIOJIHATDH TOXJICCTBCHHBIC npeo6pa3013aHH51 palrOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
,Z[GI\/’ICTBI/II\/'I HaJ MHOIo4JC¢HaMu 1 aﬂre6paI/I‘leCKI/IMI/I I[pO6$IMI/I;

¢ BBIIIOJHATD PA3JIOKCHUEC MHOT'OYJICHOB Ha MHOXKUTCIIN.
BBIHyCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

* BBINIOJIHSATH MHOTOILIArOBbIE MPE00pa30BaHMsl pallMOHAIBHBIX BRIPAXKEHUN, TPUMEHSSI LTUPOKUN
HaOOp croco00B U MPUEMOB;

® IPUMCHATH TOXICCTBCHHBIC npeo6pa3OBaHH51 AJId pCIICHU 3a1a4 U3 pa3jIMdHbIX pa3fesioB Kypca.



YpaBHeHust
BbIlTyCKHUMK Hay4duTCA:

* pelaTh OCHOBHBIE BHU/IbI PALIMOHAJIBHBIX YPABHEHUI C OJTHOM IIEPEMEHHOM, CUCTEMBI JABYX YPaBHEHUN
C IByMsI IIEPEMEHHBIMY;

* IOHUMAaTh YPaBHEHUE KAK BAKHEUIIYI0 MAaTEMAaTUYECKYO MOJENb JJI ONMCAHUS U U3yYEHUs
Pa3HOOOPA3HBIX PEANbHBIX CUTYAIIUH, pelIaTh TEKCTOBBIC 3a/1a4H aNreOpandecKuM METOJIOM;

* IPUMCHSTH rpa@nqecm/le OpeaAcCTaBJICHUA I UCCIICAOBAHUA ypaBHCHI/Ifl, HCCIICOOBAaHUA U PCHICHUA
CUCTEM ypaBHeHI/Iﬁ C ABYM IICPCMCHHBIMMU.

BbIyCKHUK TIOJTyYUT BO3MOKHOCTD:
* OBJIAJIETh CHIEUUATIbHBIMU NPUEMAMH PEILIECHUS] YPABHEHUN U CUCTEM YPABHEHUH; YBEPEHHO
IIPUMEHSITH allliapaT ypaBHEHUN AJIs peLeHUs] pa3HOOOpa3HbIX 3a7a4 U3 MaTEMaTHKHU, CMEKHBIX

npeaAMETOB, ITPAKTHKH,

* IPUMEHSATH rpadMuecKue MPEICTABICHUS I UCCIIECI0BAaHHUS YPABHEHHH, CHCTEM yYpaBHEHHH,
coiep Kanux OyKBEeHHbIE KO (DUITCHTHI.

HepaBencrBa
BeInmyckHUK Hay4uTCs:

¢ IOHUMAThb U MPUMCHATb TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3dHHBIC C OTHOIICHNUEM HCPABCHCTBA,
CBOMCTBA YHCIIOBEIX HCPABCHCTB,

* peraTh JIMHEIHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI; peliaTh KBaJpaTHbIE
HEPABEHCTBA C OMOPOH Ha rpaduuecKkue MpeIcTaBICHHS;

* IPUMCHATH alrapaTr HEPABCHCTB JIA pCUICHUA 3a1a4 U3 Pa3JIMYHbIX Pa3aCsIOB Kypca.
BBIHyCKHI/IK ITOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

* pa3HOOOpa3HBIM MPUEMAM JI0Ka3aTEIbCTBA HEPABEHCTB; YBEPEHHO MTPUMEHSIThH allapaT HEPaBeHCTB
JUIsl peLIeHUs] pa3HOOOPa3HbIX MaTeMaTUYECKHX 33/1a4 U 3aJjad U3 CMEXHBIX MTPEIMETOB, IPAKTHKH;

* IPUMEHSATH rpadudecKkre MpeACTaBICHHUS ISl HCCIIEIOBAHNS HEPAaBEHCTB, CHCTEM HEPABEHCTB,
cojiepKalx OyKBeHHbIE KO (DUIIUEHTHI.

YucjaoBble MHOKECTBA
BrInycKHUK HayduTCS:

¢ IOHUMAaTb TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIC C ITIOHATUEM MHOXKECCTBA, BBITIOJIHATDL OICpaliun
HaJg MHOXCCTBaMU,

¢ UCIIOJIb30BAaTh HAYAJIbHBIC ITPEACTABIICHUA O MHOKCCTBE JIEHCTBUTEIIHbHBIX YHCEI.

BLIHyCKHI/IK TOJIYYHUT BO3MOXKHOCTD:



® pa3BHUBAaTh MPECACTABICHUEC O MHOXKCCTBAX,

® pa3BUBATL MPCACTABICHUC O YUCIIC U YHUCJIIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 I[GI\/JICTBI/ITGJIBHBIX
YHuCeCi; O poJIr BBIUMCIICHHUI B IIPAKTHUKE,

* Pa3BUTh U YIIyOUTh 3HAHUS O IECATUYIHON 3aIUCH JEHCTBUTENBHBIX YHCEI (IEPUOJHIECKHE U
HEenepuoaANYEcKrue Apoon).

DYyHKIUH
BrinmycKHUK Hay4qUTCA:

* MIOHMMAaTh U UCIIOJIBb30BaTh PYHKIIMOHAIBHbIE TOHATHUS, SI3BIK (TEPMHHbI, CHMBOJIHUYCCKHUE
0003HaYCHHUS ),

* CTPOUTH IpadUKH FIEMEHTAPHBIX (PYHKIMHA, UCCIEA0BATh CBOMCTBA YUCIOBBIX (DYHKIIUN HAa OCHOBE
W3YYCHHUS TTOBEACHHS UX TPAPUKOB;

* MOHUMATh (PYHKIMIO KaK BAKHEHIIYIO MaTEMAaTUYECKYIO MOJIEIb JJIsl OMTUCAHUS TIPOIIECCOB U
SIBIIGHUN OKPYKAIOIIEro MUPA, MIPUMEHSTh (DYHKIMOHAIBHBIN S3BIK JIJIs1 OMUCAHUS U UCCIIEeI0OBAaHUS
3aBUCUMOCTEHN MeXIy (PU3MUECKUMU BETUYNHAMU;

* IOHUMATb U UCIIOJIb30BATh SI3bIK MTOCIEA0BATENBHOCTEN (TEPMHUHBI, CHUMBOJIMYECKHE 0003HAUEHUS)

* IPUMEHATH POPMYJIbI, CBA3aHHBIE C APU(PMETHUECKON 1 T€OMETPUYECKON IPOrpEeCcCUsIMU, U anmapar,
c(OpMHUPOBAHHBIN TIPU U3YYCHUH JAPYTHX PA3ENIOB Kypca, K PEHICHHUIO 3aa4, B TOM YHCIIE C
KOHTEKCTOM M3 PEAJIbHOM KU3HU.

BhIlyCKHHUK OJIyYUT BO3MOKHOCTb:

* IPOBOJUTH MCCIIEIOBAHUS, CBSI3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C
HCIOJIb30BaHNEM KOMIIBIOTEPA; HA OCHOBE TPaUKOB U3YUYEHHBIX (DYHKIUI CTPOUTDH OOJIee CIIOKHBIE

Fpaq)I/IKI/I (Ky'CO‘-IHO'3a,I[aHHBIe, C «BBIKOJIOTBIMK» TOYKaMH U T.H.);

¢ UCIIOJIb30BaTh Q)YHKIII/IOHaJ'IBHI)IG MMpEaACTaBJICHUA U CBOMCTBaA q)YHKHI/Iﬁ PCHICHUSA MaTEMATHYCCKUX
3aia4 U3 pa3JIMIHbIX Pa3ACIOB KypcCa,

* pemaTb KOMOMHUPOBAHHbIE 3a/1a4X C IPUMEHEHUEM (POPMYJIN-TO YJeHa U CyMMBbI IIEPBBIX N YJIECHOB
apu(MeTHyecKoi U reoOMeTpUUYECKOI MpOorpeccuii, IpUMEHsISI IPH 3TOM alrapar ypaBHEHUN U
HEPAaBEHCTB;

*[IOHUMATh apU(PMETUYECKYIO U TEOMETPUUECKYIO IPOTrpecCUy Kak GYHKIIMU HaTypaIbHOTO
apryMeHTa; CBA3bIBaTh apU(PMETUUECKYIO IIPOTPECCHUIO C IMHEHHBIM POCTOM, TEOMETPUUYECKYIO — C
JKCIIOHEHIIMAJIBHBIM POCTOM.

DJIeMEeHThI IPUKJIAAHOH MATEMATHKH

BelIlTyCKHHMK HaydnuTCs:

® UCIIOJIB30BATh B XOJ€ PCIICHMA 3a/Ja4 3JICMEHTAPHEBIC IPCACTABJICHUS, CBA3AHHEBIC C HpI/I6J'II/I)KéHHI)IMI/I
3HAa4YCHUSIMU BCIINYHUH,

¢ UCIIOJIb30BAaTh HpOCTGﬁHIHG CIIOCOOBI OpeACTaBICHUA U aHAJIN3a CTATUCTUYCCKUX TaHHBIX;



* HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CITY4aifHOTO COOBITHS;
* pemarh KOMOMHATOPHBIE 334U Ha HAXOKICHUE Yhclia 00BEKTOB MIIM KOMOMHAIIHHA.
BBITyCKHHK TTOTyYUT BO3MOYKHOCTD:

* IOHSTh, YTO YHCIIOBBIC JAHHBIC, KOTOPHIE HCIIONB3YIOTCS JUISl XapaKTEPUCTUKN 0O0BEKTOB
OKPYIKaIOIIEero MHUPA, SBIISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMHE, YTO T10 3aITUCH TPUOTMKEHHBIX
3HAYEHUH, CoIepKAMUXCs B MH(POPMAIIMOHHBIX UICTOYHHKAX, MOKHO CY/HUThH O MOTPEITHOCTH
MIPUOTMKCHHUS;

¢ [IOHATH, YTO NMOTrpCUIHOCTL PE3YyJIbTaTa BBIYHCIICHHUI JOJIKHa OBITH consmMeprma € NOrpCIHOCTBIO
HCXOAHBIX JAaHHBIX,

* IprUOOpeCTH NEPBOHAYANILHBIN ONBIT OpraHU3aluy cOopa JaHHBIX [IPH MPOBEIEHUH ONPOCa
OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIIATh UX aHATN3, IPEJCTABIIATH PE3yIbTaThl OIPOCA B BUJIE
Ta0JIULIbI, TUATPaAMMBbL;

* IPUOOPECTH OIBIT IPOBEICHHS CITYYalHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPHOI'O MOJEIUPOBAHNS, UHTEPIIPETALUU UX PE3YIbTAaTOB;

* HAyYUThCS HEKOTOPBIM CIELUATbHBIM IIPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1ay.
IInanupyemsle pe3yJibTaThl H3YYeHHs] FTeOMeTPUH B 7-9 Ki1accax

BoinyckHuk HayuuTcs: B 7-9 kiaccax (AJsi MCHOJIb30BAHMS B NOBCEIHEBHOW KU3ZHM M
o0ecreyeHNsi BO3MOKHOCTH YCIIEIIHOI0 MPOAO0JIKeH!s1 00pa30BaHHUs HA 0A30BOM YPOBHeE)

I'eomerpuueckue purypsi

e  OmnepupoBarh Ha 0230BOM YPOBHE IMOHATUSIMU T€OMETPUUECKUX UTYD;

e M3BJICKaTh MH(POPMAIMIO O TCOMETPHUSCKUX (UTYpax, MPEACTABICHHYIO Ha YepTeX,aX B
SIBHOM BH]JIE;

® TMPUMEHSTH JUIsl pPelIeHUs 3ajJad reoMeTpruueckue (akThl, eCIH YCIOBUS MX MPUMEHEHHS
3aJlaHbl B IBHOU (hopMme;

e  pemIaTh 3aJla4M Ha HaXOXJICHHUE TEOMETPUICCKUX BEITUYHH 110 00pa3iaM MM aJTOpPUTMaM.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® CMOJNIb30BATh CBOMCTBAa T€OMETPHUECKUX (QUIYyp A pelieHus TUIOBBIX 3ajad,
BO3ZHUKAIOIIUX B CUTYAIUSIX TOBCEAHEBHOM KM3HU, 3a/1a4 MPAKTUYECKOTO COAECPIKAHMUS.
OTHOmEeHust

e OmepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU: PaBEHCTBO (UTYp, paBHBIE (QUTYPHI,
PaBEHCTBO TPEYTOJLHUKOB, MAPAILICIIBHOCTh MPSIMBIX, MEPIECHANKYIIPHOCTh MPSIMBIX, YIIIBI MEXIY
MPSIMBIMU, TIEPIICHINKYISP, HAKIIOHHAS, TPOCKIIHS.
B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  HCIIOJIB30BAaTh OTHOIICHUS IS PEUICHHs MPOCTEHIINX 3a/1ad, BOZHUKAIOIINX B PEaTbHOM
KU3HU.
N3mepeHus u BLIYMCTEHHS

¢ BrINoNHATH U3MEpPEHUE NJUH, PACCTOSHUMN, BEJIUYUH YTIIOB, C MOMOIIBI0 HHCTPYMEHTOB
JUTS U3MEPEHUH ITTUH U YTJIOB;

®  MPUMEHATH (YOPMYIIBI IEPUMETPA, ILIOMAIN U 00hEMA, IUIOMAIN TTIOBEPXHOCTH OT/IEITBHBIX
MHOTOTPaHHUKOB TPY BBIYUCIICHUSX, KOTJa BCE JaHHBIC UMEIOTCS B YCIIOBHH,

e mpuMeHsATh Teopemy Iludaropa, 06a30Bble TPUTOHOMETPUUYECKHE COOTHOIICHUS IS
BBIUHCIICHUS IJTMH, PACCTOSHUH, IIOMIAACH B MPOCTEHIIINX CITydasx.
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B noBceHeBHOI KM3HHM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  BBIUUCIIATH PACCTOSHUS HA MECTHOCTM B CTaHJAPTHBIX CHUTYyalusX, IUIOMIATd B
MPOCTEUIINX CIyYasiX, IPUMEHATH (POPMYIIBI B IPOCTEHIIINX CUTYalUAX B TOBCETHEBHOM KHU3HH.
I'eomeTpuyeckme nocTpoeHust

e M300pakaTh THIIOBBIE TUIOCKUE GUTYPBI U (GUTYPHI B IPOCTPAHCTBE OT PYKH M C TIOMOUIBIO
UHCTPYMEHTOB.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  BBINOJHATH MPOCTEHINNE TOCTPOCHUS HA MECTHOCTH, HEOOXOJMMBbIE B PEaTbHOM JKU3HU.
I'eomeTpuueckune npeodpazoBaHus

e  Crpouth purypy, CHMMETPUUHYIO JaHHOH (UIrype OTHOCUTEIBHO OCU U TOUKH.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  pacro3HaBaTh ABMKEHHE O0BEKTOB B OKPYXKAIOIIEM MHpE;

®  pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMH BEKTOp, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpa Ha YMCJI0, KOOPAUHATHI Ha MNIOCKOCTH;

e omnpenensaTh NPUOIMHKEHHO KOOPAMHATHI TOYKHM MO €€ M300paKEHUI0 HAa KOOPAMHATHOM
IUIOCKOCTH.
B noBcenHeBHON JKM3HM U NIPH U3Y4YEeHUH APYTUX NMPeJIMETOB:

®  UCNOJb30BaTh BEKTOPHI Ul PELICHUs MNPOCTEHIIMX 3ajay Ha OIpelesieHHEe CKOPOCTH
OTHOCHUTEJIBHOTO JBHKEHHUS.
Hcropusi MaTeMaTuKu

e OnucbiBaTh OT/AEIbHBIE BBIAIOLIMECS pPE3YyJbTaThl, IOJYyYEHHbIE B XOJE€ Ppa3BUTUSA
MaTeMaTHKHU KaK HayKH;

e 3HAaTh NPUMEPHl MATEMAaTUYECKUX OTKPHITMM M MX aBTOPOB, B CBSA3M C OTEYECTBEHHOH U
BCEMHUPHOM UCTOPHUEH;

® [IOHHMMAaTbh POJb MAaTEMATUKHU B pa3BuTuu Poccuu.
MeToanl MaTEMATHKH

e Brpibuparp NOAXOAAIIMKA M3YyYEHHBIM METOJA JUId pELICHUS W3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3aJ1ay;

e [IpuBoauTe  HpUMEPBl  MAaTEMATHYECKUX  3aKOHOMEPHOCTEM B OKpYyKaroUleh
NEHCTBUTENBHOCTH U IIPOU3BEICHUSIX UCKYCCTBA.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS B 7-9 Kilaccax AJs odecrnevyeHnsi BO3MOKHOCTH
YCHELIHOT0 NMPOJ0JIKeHHs 00pa3oBaHus HA 02a30BOM M YIJIy0J1¢HHOM YPOBHSIX

I'eomeTpuueckue Gpurypsl

o Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX PUSYD;

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPEoOPA306bI6aAMb UHDOPMAYUIO O 2COMEMPUYECKUX
Queypax, npedcmasieHHyI0 Ha Yepmedlcax;

®  npuMeHsmb ceoMmempuyecKue Gaxkmol 0N peulenus 3a0a4, 8 mom qucie, npeononacaruux
HeCKONIbKO WA208 peuleHUs,

*  hopmynuposams 6 NPOCMEUUUX CIYUASX CEOUCMEA U NPUSHAKU (ueyp;

®  00KA3bI6AMb 20OMEMPULECKUE VINBEPIHCOCHUSL,

® grademv CMAHOAPMHOU  Kiaccugukayuel  NiOCKUX  Queyp  (mpeyeoibHUKos u
UemvlpEXY20IbHUKOB).
B noBcegHeBHOI )KM3HM M PU U3YYEHHUH APYTHX NPeEAMETOB:

®  UCNOIB308AMb CEOUCMBA 2€0OMEMPUYECKUX (ueyp 015 peuleHus 3a0ay NpaKmuieckoco
xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTtHowmeHnst
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o  Onepuposamv  NOHAMUAMU:  pPAGEHCME0  ueyp, pasHvie  ueypvl, PaABEHCHEO
MPeyeoNbHUKO8, NAPALIEIbHOCIb NPAMBIX, NEPREHOUKYTAPHOCHb NPAMbIX, YVelbl MeHcOy NpsMbIMU,
NepneHOUuKyIAp, HaKIOHHASA, NPoeKyus, nodoobue uzyp, no0obHbvle Pucypsl, HOOOOHBLIE MPEY2ONbHUKIU,

o npumensmo meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU PEULeHUU
3a0ay;

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYIHCHOCTU, O8VX OKPYIHCHOCHIEI.
B noBcegHeBHOIi )KM3HM M PU U3YYeHHH APYTHX MPeEAMETOB:

®  UCNOIB308aMb OMHOWEHUSL OJISL PEUEHUs 30U, BOZHUKAIOWUX 8 PEeaibHOU HCUSHU.
N3mepennsi u BbIYUCIEHHSA

o  Onepuposamv npedcmagienusmu o OauUHe, NAOWAOU, 00bEME KAK  GEIUYUHAMU.
Ipumensams meopemy Ilugpazopa, chopmynvl niowaou, 06véma npu peulenuy MHO20UAL08bIX 3A0aY, 8
KOMOPbIX He 6Ce OaHHble NPeOCMABIeHbl SIGHO, d MpeOVIOm BbIYUCTeHUl, Onepuposams 0Ooee
WUPOKUM — KOIUYECTNBOM — (QOPMYL  ONUHbL, NIOWAOU, O00BbEMA, BbIYUCIAMb  XAPAKMEPUCTNUKU
KoMOuHayuil gpueyp (oKpyscHocmeti U MHO20Y20bHUKOB) GLIYUCIAMb PACCMOSAHUS MeHCOY hucypamu,
NpUMeHAmb mpucoHomempudeckue hopmynvl OJis GbIYUCIEHUU 8 O0Iee CLONCHBIX CYYAAX, NPOBOOUMD
BbIUUCTICHUSL HA OCHOBE PABHOBENUKOCIU U PABHOCOCIABIEHHOCIUL,

®  1POBOOUMb NPOCTbLE BLIYUCIEHU HA 0OBEMHBIX MeNax;

®  opmynuposams 3a0auu Ha BbIYUCTEHUE ONUH, NIoWAdel U 00BEMOS U peuamy Ux.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCIU,

®  npumeHsmb OPMYIbl NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NPeOMemax, 8 OKpyicaroujel
oeticmeumenbHOCmu.

I'eomeTpuyecKkne MOCTPOEHUSsI

o /300padsicamv ceomempuueckue ueypsvl no MeKCmoBoMy U CUMBOIbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  BLINOIHAMb NOCMPOEHUS MPEY20TbHUKO8, NPUMEHAMb OmOoelbHble Memoobl NOCMPOEHUl
YUPKYIeM U TUHEUKOU U NPO8OOUmMs npocmetiuiue UCCIe008aHUS YUCLA PeULeHULL,

®  uz0bpadicamv Munogvle NIOCKUe ueypvl U 00BeMHble mena ¢ NOMOWbI NPOCMeuuux
KOMNbIOMEPHBIX UHCIPYMEHMOB.

B noBceaHeBHOI )KM3HU M IPU W3YYE€HHH IPYTUX NPEAMETOB:

®  BBLINOIHAMb NPOCMeluUe NOCMPOEHUSI HA MECIHOCTU, HEOOX0OUMbLE 8 PEAbHOU HCUSHU,

®  OyeHUBamMb pazmepwvi PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUPA.
IIpeoOpa3oBanus

e Onepuposamsv NOHAMUEM OBUdNCEHUS U NPeoOPA308aHUA NOO0OUSA, 61a0emb NPUEMAMU
nocmpoenus @ueyp ¢ UCNOIb308aAHUEM OBUICEHUN U Npeodpazos8aHull. Nnoooodus, NpUMeHsIMb
NOJYYeHHble 3HAHUSA U ONbIM NOCMPOCHULU 6 CMENCHbIX NpeoOMemax U 6 pedalbHblX CUMYAyusx
OKpYdHCaIowe2o mupa;

e cmpoumsv @ueypy, nOO0OHYIO OAHHOU, NONBL30BAMBCSA CEOUCMBAMU NOO0OUA OISl
000CHOBaHUs C8OUICME uyp;

®  NpuUMeHAMb CE0UCMBA O0BUNICEHUN Ol NPOBedeHUss Npocmeuux 0060CHO8AHULL CBOUCME
Queyp.

B noBceaHeBHOIi )KM3HU M MPHU U3YYEeHHUH APYTHX MPeEIMETOB:

®  NPUMEHIMb CEOUCMEA OBUICEHULL U NPUMEHIMb NO00OUe OJis1 ROCMPOEHULL U BbIYUCTEHUL.
BekTopbl M KOOPIMHATHI HA MJIOCKOCTH

e Onepuposamsv NOHAMUAMU 8EKMOP, CYMMA, PAZHOCMb 8EKMOPO8, NPOU3GeOeHUe 8eKmopa
HA 4YUCTIO, Y20l MeHCOY 8eKMOPAMU, CKATIAPHOE NPOU3BeOeHUe 8eKMOopo8, KOOPOUHAMbl HA NIOCKOCTU,
KOOPOUHAMbL 6eKMOPA;

®  BLINOIHAMb OClCBU HAO BEKMOPAMU (CLOdHCEeHUe, GbIYUMAHUe, YMHONCEHUE HA YUCTO),
BbIUUCTAMb CKANAPHOE NPOU3BeOeHUe, ONPedesimb 6 NPOCMEUWUX CIYUaAsaX Y20l MeHcoy 8eKmopamu,
BLINONHAMb PA3NI0JCEHUE BEKMOPA HA COCMAGIAIOWUE, NPUMEHAMb NOLYYeHHble 3HAHUS 6 (Du3uKe,
NOIb308AMbCA POPMYIOU BLIYUCTEHUS PACCNOAHUS MENHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM,
UCNONIb3068aMb YPABHEHUS (Pucyp 01 peuleHus 3a0auy,
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®  NpUMEHAMb 6EKMOPbI U KOOPOUHAMbL OJI PeUleHUsl 2e0OMeMPULeCcKUX 3a0ay Ha BbIYUCTIeHUE
ONIUH, Y2l08.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNONL306AMb NOHAMUSL GEKMOPOS8 U KOOpOUHam O peuleHuss 3a0ad no gusuxe,
eeoepaghuu u Opyeum yueOHvIM npeomeman.
HcTopusi MaTeMaTHKHU

o Xapaxmepuzoeamv 6K1A0 8b10AIOUUXCL MAMEMAMUKOS 8 PA3BUMUE MATNEMAMUKU U UHBIX
HAyyHuIX oOaacmetl;

®  NOHUMAamMb pob Mamemamuky 6 passumuu Poccuu.
MeTtoabl MATEMATUKH

o JVcnonv3ys  uszyueHHvie  MemooObl,  NPOGOOUMb  OOKA3AMENbCMBO,  GbINOJHAMb
onpoesepaiceHue;

®  gvLIOUpamb U3yUeHHble Memoobl U UX KOMOUHAYUY OISl peUeHUsl MAmeMamuyeckux 3a0a4;

® ucnoivzoeams  mamemamudecKkue —3HAHUS  OA  ONUCAHUSL  3AKOHOMEpPHOCmel 8
OKpYoHcaroujeti 0elcmeumenbHOCmMu U NPOU38e0eHUsX UCKYCCMEA,

®  npuMeHAmMb HpoCmeuuiue NpocpPaMMHble CPeOCmead U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmembl NpU peuleHuy Mamemamuideckux 3a0ay.

Paznen 2. Copep:kanne yueOHoro npeamera «Maremaruka

ConepkaHre KypcoB MaTeéMaTHKU S5—6 KiaccoB, anreOpbl M TeoMeTpuu 7-9 KiaccoB
O6T)€I[I/IHCHO KaK B UCTOPHUYCCKHU CIOXKUBIIMCCA JIMHHUU (‘-II/ICJ'IOBaH, anre6paﬂqecxa51, TreoOMETpHUICCKasd,
GyHKIMOHATBHAS M Jp.), TaK W B OTHOCHUTEIILHO HOBBIC (CTOXacTHYECKas IJIMHUS, «pealbHas

MaTeMaTI/IKa))). OTI[eJ'IBHO NpeACTaBJICHBI JIMHUS CIOKCTHBIX 3aaa4, UCTOPUYCCKAs JIMHUA.

nemenmel meopuu MHOJIcecme u MamemamuyecKkoil 102uKu

CornacHo ®I'OC ocHoBHOro o0miero o0Opa3oBaHUS B KypC MaTeMaTUKH BBEICH pa3ziel
«Jloruka», KOTOpBIM HE MpeAnojaraetT IOMOJHUTEIBHBIX YacOB Ha W3YYEHUU M BCTPAMBAETCS B
pa3fIMyYHbIE TEeMbl KYpCOB MaTeMaTHKU M HHPOPMATHKM U TpeaBapsieTcss O3HAKOMIIEHHEM C
3JIeMEHTaMU TEOPUU MHOKECTB.

MHoxkecTBa M OTHOLIEHUS MEKIYy HUMM

MHOXECTBO, Xapaxkmepucmuieckoe C60UCME0 MHON*CeCMBEd, SIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, beckoneyHoe mHodcecmso. IlonMHokecTBO. OTHOIIEHHE MPUHAMICKHOCTH, BKIIOUCHUS,
paBEeHCTBAa. DJIEMEHTHI MHOXECTBA, CMOCOOBI 3aJJaHUs MHOXXECTB, PACNO3HABAHUE NOOMHONCECME U
91eMEHMO8 NOOMHOIICECME C UCNONIb30BAHUEM KPY208 Diliepa.

Onepanuu HaJlx MHOKeCTBAMH

[lepeceuenre u oOBEAMHEHUE MHOXKECTB. PasHocmb MHOdCecms, OONoONHeHUue MHONCeCmaa.
Humepnpemayus onepayuti Ha0 MHO*CECMBAMU C NOMOUWBIO KPY208 Jiinepa.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepkIeHUs. AKCHOMBI U Teopembl. JlokazaTenbcTBO. JlokazarenbCcTBO OT
npoTuBHOTO. TeopeMma, oOpatHas faHHOU. [Ipumep 1 KOHTpIIpUMeED.

Bbicka3bIiBaHUs

VICTUHHOCTH U JIOXKHOCTH BbICKa3bIBaHUs. CodicHble U npocmule 8vickazvleanus. Onepayuu Hao
8bICKA3bIBAHUAMU C UCHONb30BAHUEM JIO2UYECKUX CBA30K: U, UIU, He. Yclo6Hble 6bICKA3bl8aHUs.
(umnauxayuu).

Cooepircanue Kypca mamemamuku 6 5—6 knaccax

HarypanbHble unc/ia 4 HyJ1b
HarypanbHblii psj yHcesl U ero CBoicTBa
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HarypanbHOoe 4dYHCIIO, MHOXECTBO HAaTypaJlbHBIX YHCEI W €ro CBOWCTBa, H300pakeHHe
HATypaJbHbIX YUCEJ TOYKAMH HA YUCIOBOM MpsAMOM. Vcronp30BaHHE CBOMCTB HAaTypAJIbHBIX YHCEI
MIPU PEIICHUN 3a/1a4.

3anuch M YTeHHe HATYPAJBHBIX YK CeJ

Paznmuune mexny mmdpoit u unciaom. [lo3unmonHas 3anmuch HaTypaJbHOTO YMCIIA, TTOMECTHOE
3HaueHUEe WUQPBI, Pa3pAIbl W KIACCHl, COOTHOIICHHE MEXIy JBYMS COCCIHUMHU pPa3psIHBIMU
eAVMHUIIAMU, YTCHHE U 3aITUCh HATypaIbHBIX YUCE.

OxkpyriieHue HATYPAJbHBIX YK CeJ

HeobxomumocTs okpyrienus. [IpaBuiio okpyriieHusl HaTypaJIbHBIX YHCEIL.

CpaBHeHHe HATYPAJIBLHBIX YHCEJI, CPaBHEHHE ¢ yncjiom 0

[lonsiTie O CpaBHEHUHW YHMCEJ, CPABHEHHE HATYpPaJbHBIX YHCENl JAPYT C JIPYroM U C HYIEM,
MareMaThyecKas 3alich CPaBHEHHH, CIIOCOOBI CPaBHEHHUS YHCE.

JeiicTBUS ¢ HATYPAJBLHBIMU YHCIAMHU

CrokeHue M BBIYUTAHHE, KOMIIOHEHTBHI CJIOKEHHUS M BBIYUTAHUA, CBS3b MEXKIYy HUMH,
HaxO0XXJICHHE CYMMBbI U Pa3HOCTH, U3MEHEHHE CYMMbI U Pa3HOCTH IPU U3MEHEHUM KOMIIOHEHTOB
CJIO)KEHUS U BBIYUTAHUS.

YMHOXEHHUE U JIeJICHUEe, KOMIIOHEHThl YMHOXXEHUS U JCJICHUS, CBS3b MEXI1Y HUMH, YMHOKCHUE
U CIIO’KEHUE B CTOJIOUK, JIeJICHHE YrOJIKOM, IPOBEPKA pe3ysbTara ¢ MOMOIIBIO MPUKUIKUA U OOPATHOTO
JICVUCTBUSI.

[TepemMecTUTENBHBIN M COUYETATENBHBIN 3aKOHBI CIOXKEHHSI U YMHOXEHHUS, pacipeeuTeIbHbIN
3aKOH  YMHOXXCEHHUSI ~ OTHOCUTEIBHO  CIOXKEHHS, 000CHO8AHUE  aAl2OPUMMO8  BbINOJHEHUS
apughmemuueckux oeticmsuil.

CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJieM

3anuch 4yuciaa B BHJIE CYMMBI Pas3psiAHBIX CIIaraéMblX, MOPSAOK BBIMOTHEHHS JCUCTBUN B
BBIPOKECHUSX, COACPKAIIUX CTETICHb, BRIYMCICHUE 3HAYCHUN BRIPAKEHUM, COACPIKAIIUX CTETICHD.

YuciioBbie BbIPAKEHUS

HucnoBoe BhIpaKEHHUE U €T0 3HAYEHUE, TOPSIOK BBITIOJIHEHHS ICHCTBH.

JlejieHHe ¢ 0CTATKOM

Jenenne ¢ oCTaTKOM Ha MHOXECTBE HATYpPAJbHBIX YHCEIl, C8OUCMBA OeleHUs C OCMAMKOM.
[IpakTHueckue 3a7a4n Ha JICJICHUE C OCTATKOM.

CBoilicTBa M IPU3HAKH 1€JTUMOCTH

CBOWCTBO JEMMMOCTH CyMMBI (pa3HocTH) Ha yucno. [lpusHaku nemmmoctu Ha 2, 3, 5, 9, 10.
Ipuznaku Oenumocmu wna 4, 6, 8 11. [oxasamenbcmeo npuznaxog oenumocmu. Peiienue
MPaKTUYECKUX 3a/1a4 C MPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3jioxkeHue uync/ia Ha NPOCTble MHOKUTEJIH

[TpocTeie u cocTaBHBIE YUCHA, peuemo Ipamocghena.

PaznoxxeHne HaTypaabHOTO 4YHCIIa HAa MHOXHUTENH, Pa3J0KEHHE Ha MPOCThIE MHOKHUTEIH.
Konuuecmeo oenumeneii yucna, aneopumm pasznodcenus 4uUcia HA npocmvie MHOMICUMENU, OCHOBHAS
meopema apughmemuxu.

AuredpanyecKkune BbIPaKeHUS

Hcnonp3oBanue OykB mJii O00O3HAYEHHUS YHCEN, BBIYUCICHUE 3HAYEHUs alre0pandeckoro
BBIpQXXEHUS, TPUMEHEHHE alreOpandecKuX BBIPAKEHUN 7S 3alUCH CBONCTB apHU(PMETHUECKUX
NefcTBUM, MpeoOpa3oBaHne areOpanvyeckuX BbIpaKEHHI.

JleJMTe/ 1M M KpaTHbIE

Henutens W ero CBOWCTBa, OOMMU AENUTENh JIBYX W Oojee uucen, HauOONBIIMA OOIIUA
JIeNUTeNb, B3aUMHO TPOCTHIC YHCIA, HAXOXKJeHUE Haubousbiiero oodmiero aenutens. KpaTHoe u ero
CBOICTBa, 00IIlee KpaTHOE NBYX M Oojiee unces, HauMeHbIee olIee KpaTHOE, CIIOCOObl HaXOXKICHUS
HAaUMEHBIIIETO 00IIEro KPaTHoro.

Jpoou

OO0bIKHOBEHHBIE IPOOH

Hons, yactb, ApobHOE uncio, 1podk. [podHOe uncio kak pe3ynbraT nenenus. [IpaBuibHble n
HEeMpaBUIIbHbIE TPOOH, CMEIIaHHAS JPOOh (CMEIIAaHHOE YUCTIO).
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3anuch HATypajbHOTO YHMCIa B BHUJE JpoOM C 3aJaHHBIM 3HaMeHareseM, mnpeoOpa3zoBaHHe
CMEIIIaHHOW IPOOH B HEMPABUIBHYIO JPOOh U HA0OOPOT.

[TpuBenenue apobdeit k odmeMy 3HameHarento. CpaBHeHHE 0OBIKHOBEHHBIX APOOCi.

CrnoxxeHre W BBIYUTAHUE OOBIKHOBEHHBIX IpOOCi. YMHOXEHHE U JIeJICHHE OOBIKHOBEHHBIX
TpoOei.

Apudmernueckne IEHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUU U UX NPUMeHeHUe NPU 8bINOTHEHUU 0etiCMEU.

JecsaiTuuHbIE 1POOH

Ilemas u npoOHas wactu JecsATU4YHOM Apodu. IIpeoOpa3oBaHue aeCATHUHBIX JpoOeil B
oObIKHOBeHHBIC. CpaBHEHHE ACCATUYHBIX ApobOei. CloKeHHe W BBIYUTAHHE JIECATUYHBIX IPOOEH.
OxkpyrieHrue ACCATUYHBIX ApoOei. YMHOXEHUE M JIeJICHUE NECATHYHBIX npolei. [Ipeobpaszosanue
00bIKHOBeHHbIX Opobell 8 Oecsimuutble Opoou. Koneunvle u Oeckoneunvie decsimuunvle Opoou.

OTHoEeHne ABYX YHCeJ

Macmrabd Ha nna”e u kaprte. [Iponopruun. CBoiicTBa nponopuuii, IpUMEHEHUE MPONOpLUUN U
OTHOIICHUH MIPU PEILIeHUH 3a]au.

Cpennee apudpmerudeckoe yuces

Cpennee apudmerrueckoe AByX uncen. M3o0paxenue cpeaHero apuMeTHIeCcKOro JByX YHces
Ha YMCIIOBOM MpsAMOMU. PerieHune mpakTHUeCKUX 3ajlady ¢ MPUMEHEHUEM CPEIHEro apu(MeTHuecKoro.
Cpeonee apugpmemuueckoe HECKONbKUX YUCEL.

IIpoueHTHI

[TonsTue mpoueHrta. BeruncieHne MpoOIEHTOB OT YMCIA M 4YKCIa MO M3BECTHOMY MPOIEHTY,
BBIPOKECHHE OTHOIICHUS B IPOLICHTAX. PerlieHne HeCIOKHBIX MPAKTUYECKHUX 3a/1a4 C MPOIEHTAMH.

JAnarpamMmbl

Crosb4areie U KpyroBeie auarpaMMebl. M3enedenne nadopmanmu u3 quarpamm. Hzobpasicenue
ouazpamm no YUCi08biM OAHHLIM.

PaunonajsbHbIe Yucaa

[ToJsi0kUTEIbHBIE U OTPHIIATEIbHBIE YHCJIA

N3o00pakeHne uncen Ha 4YUCIOBOM (KoopauHAaTHOM) mpsimoil. CpaBHeHue uwuceln. Monaynb
qyclia, TEOMETpPUYecKash HWHTeprnpeTanus MOAyis uyucia. JIeHCTBUS C MOJNOXUTEIbHBIMU U
OTPHULIATEILHBIMU YK CJIaMi. MHOXECTBO IIEJIBIX YHCETI.

IlonsiTHe 0 panMoOHANBLHOM uHcie. [lepsuunoe npedcmasgierue 0 MHOMCECM8e PayuoOHAIbHbIX
yycen. JIeNCTBUS ¢ pallMOHAIBHBIMU YU CIIAMHU.

Pelnenue TeKCTOBBIX 3a1a4

Enunuubl u3MepeHuii: ITUHBI, IJI0IIaa1, 00bEMa, MacChl, BpEMEHHU, CKOPOCTU. 3aBUCUMOCTH
MEXAYy €IMHHUIIAMUA W3MEpPEHUS KaXXIAOW BEIMYMHBI. 3aBUCUMOCTH MEXIY BETUYMHAMU: CKOPOCTb,
BpeMsI, PaCCTOSIHUE; TPOU3BOAUTEIILHOCTD, BpeMs, paboTa; 1ieHa, KOJTUYECTBO, CTOMMOCTb.

3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA

Pemienne TekcToOBBIX 3amau apudMeTHyeckuMm crocobom. lMcmonb3oBanue TabmuIl, CcXem,
YepTexel, APYTUX CPeACTB MPEACTABICHUS JAHHBIX MPH PEIICHUN 33Ja4H.

3agaum HA ABUKEeHHUE, PA0OTy M MOKYNKH

Pemennie HeclnOXKHBIX 3a7ad Ha JIBI)KEHHUE B MPOTHBOIOJIOXKHBIX HAIMPABICHUAX, B OJHOM
HaIpaBJI€HUH, JBI)KCHHE IO PEKe MO TEUEHHUIO W MPOTUB TeueHHs. PemieHue 3amady Ha COBMECTHYIO
paboty. [Ipumenenue apobeli mpu perieHnu 3aaay.

3agaum HA YacTH, 10J1M, IPOLEHTHI

Pemenne 3amay Ha HaxOXJACHHWE YacTH 4YHMCIa M YHUCIa MO €ro 4acTtu. PemieHue 3amad Ha
MPOIICHTHI U A0, [IprMeHeHne TponopIuil Mpy PeIIeHUH 3a1ad.

Jlornueckue 3agauu

Pemenrie HECOXHBIX JIOTUYECKUX 3a4ay. PeuieHue n02uyecKux 3a0ay ¢ noMoujbio 2pagos,
maoauy.

OcHOBHbBIE METO/AbI PellieHNsI TEKCTOBBIX 3a1a4: apu(PMETHICCKU, TepedOop BapHaHTOB.

Haruasinnas reomerpust
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Ourypsl B oKpyxatoriem mupe. Harnsaasie npeacrasienus o purypax Ha MIIOCKOCTHU: MpsiMasi,
OTpE30K, Jy4, Yroj, JIOMaHas, MHOTOYTrOJbHUK, OKPYXHOCTb, Kpyr. YeTbIpeXyrojbHUK,
MPSIMOYTOJIBHUK, KBaApaT. TpeyrojabHUK, 6udsbl mpey2onivHukos. Ilpasuibhvle MHO20)20bHUKU.
N300paskeHre OCHOBHBIX T€OMETpUYECKHX (UTyp. Bzaumuoe pacnonodicenue 08yX NpAMbIX, 08YX
OKpYJCHOCmeElU, NPAMOU U oKkpyxcHocmu. JlnuHa oTpe3ka, JIOMaHOW. EIUHMIBI U3MEpeHus JIMHBI.
[TocTtpoenue oTpeska 3aganHou JuHbl. Buasl yriios. ['pagycHas Mepa yria. M3mepenue u nocrpoeHue
YTJIOB C MOMOIIBIO TPAHCIIOPTHPA.

[Tepumerp MHOTOyronmpHuka. [loHsTHE TUTOMIAMU (DUTYPBI, SAMHUIBI U3MEPEHHS IUIOIIAJIH.
[Tnomane npsmoyronbHuKa, KBagpara. [IpubnmxenHoe u3mepeHue rmiomaau Guryp Ha KIeT4aTtoi
Ooymare. Pasnogenukue gueypuol.

Harnsmaeie mpeacTraBieHuss 0 MPOCTPAHCTBEHHBIX (urypax: Kyb, mapaiieNenumnes], mpu3mMa,
nupamMuaa, map, cdepa, KoHyc, HWIHHIp. M300paxeHne HPOCTPAaHCTBEHHBIX GuUryp. Illpumepsi
ceuenuti. Mnoeoepannuku. Ilpasunvuvie mHozocpannuku. Ilpumepsl pa3BEpPTOK MHOIOIPAaHHUKOB,
HWIMH]IPpA U KOHYCA.

[Tonsitue o6bema; equaULBEl 00beMa. OOBEM MPSIMOYTOJIBHOTO MapaJlIeNenunesa, Kyoa.

[Tonstue o paBenctBe ¢uryp. LlenTpanbHas, oceBas U 3epkanvHas cummerpuu. M3o0paxenue
CUMMETPUYHBIX (QUTYp.

Pemenue nmpakTu4yeckux 3aaad ¢ IpPUMEHEHHUEM POCTEHILINX CBOUCTB (QUTYD.

HUcTopusi MaTeMaTUKHU

Tlosaenenue yugpp, Oyxe, uepoenugos 6 npoyecce cuéma u pacnpeoeieHus NPOOYKMos8 Hd
Jpesnem brnuscnem Bocmoxke. Céazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue decamuunoii 3anucu 4ucei.

Poowcoenue u pazeumue apugpmemuxu nmamypanvnvix yucen. HOK, HO/], npocmovle uucna.
Pewemo Spamocgena.

Tosenenue Hyna u ompuyamenvHviX uucen 6 mamemamure opesnocmu. Ponv [uoghanma.

Ilouemy (—1)(—1) =+17?
Jlpobu & Basunone, Eaunme, Pume. Omxpoimue oecsimuunvix opobei. Cmapunnvie cucmemol
mep. [ecamuunvie Opobu u mempuueckas cucmema mep. JI. Maznuyxuil.

Conep:xanue Kypca ajaredpsl 7-9 kiaccos.

Auredpanyeckue BbIPasKeHUs

BripaxkeHnue ¢ nepeMeHHbIMU. 3HaYEHHE BBHIPAYKEHUS C IEPEMEHHBIMU. J|0oIycTUMBIE 3HaUYEHUE
nepemeHHbIX. ToxaecTBo. ToxnecTBeHHBIE TPe0Opa30BaHUs aNredpanyecKux BhIPaAKEHUH.
JlokazaTenbCTBO TOXKJIECTB.

CreneHsb ¢ HaTypalbHBIM MTOKa3aTeneM U e€ cpoiictBa. OnHowieHbl. OJHOWIEH CTaHIapTHOIO BUJA.
Crenenp onHouwieHa. MHOrouwneHsl. MHOTo4I€H CTaHAAapTHOTO BuAa. CTENEeHb MHOTOUJIECHA.
CrnosxeHue, BBIMUTAHUE U YMHOXKEHHE MHOTOUIEHOB. POpPMYJIbl COKPAILIEHHOTO YMHOKEHUS: KBaipaT
CYMMBI U KBaJpaT pa3HOCTHU ABYX BBIPAKCHUH, IPOU3BEACHUE PA3HOCTU U CYMMBI IBYX BBIPAKEHUM.
PaznoxeHne MHOrO4IEHOB HA MHOKUTENU. BeIHECEHNE 001IET0 MHOKUTENS 3a CKOOKU. MeToz
IpyNIupoBKU. Pa3HOCTH KBaipaToB BYX BeIpaskeHUil. CyMMa U pa3HOCTh KyOOB IBYX BBIPAXKCHHA.
KBagparsslii TpéxuneH. Kopenb kBagpatHoro tpéxuieHa. CBoMCTBa KBaIpaTHOTO TPEXWICHA.
PasnoxeHne kBagpaTHOro TpEXUaeHa HA MHOKHUTEIIN.

Panmonansubie Beipaxenus. Llensie Beipakenus. J[pooHsie Beipakenus. ParmonanbHast 1po0Ob.
OcCHOBHOE CBOMCTBO palliOHAIBHOM 1poOu. ClokeHne, BBIUNTaHUE, YMHOKEHHUE U JICIICHNE
panMoHaNBHBIX ApoOeii. Bo3Benenue panmoHaibHON IpOOH B CTEEHb. TOXK/IECTBEHHBIC
peoOpa3oBaHus PalHOHAIBHBIX BhIpakeHUi. CTEIeHb ¢ IeNIbIM MoKa3aTelieM i e€ CBOICTBA.
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KBagparusie kopHu. AprdMeTHIECKUN KBAPATHBIA KOPEHB U €r0 CBOMCTBA. TOX/IECTBECHHBIC
peoOpa3oBaHUs BEIPAKEHUH, COACPKAMINX KBAAPATHBIC KOPHH.

YpaBHeHust

VYpaBHenue ¢ ogHol nepeMerHoil. Kopenb ypaBHeHus. PaBHocunibHbie ypaBHeHUs. CBOMCTBA
YPaBHEHUN C OJHON NEPEMEHHON. YPAaBHEHHE KaK MaTEMATUYECKAs MOJAENb PEAIbHOM CUTYaALlUH.

JInnelinoe ypaBHenue. KBagparnoe ypasHenue. @opmyiia KOpHEH KBaJApaTHOIrO ypaBHeHUs. Teopema
Buera. PanmonanbpHble ypaBHeHuUs. PelieHne paninoHalIbHbIX ypaBHEHUH, CBOIAIINXCS K TMHEHHBIM
WJIM K KBaJPAaTHBIM yPAaBHEHUAM. PelieHne TeKCTOBBIX 3aa4 ¢ IIOMOIIBIO PallMOHATIbHBIX YPAaBHEHUM.

VYpaBHenue ¢ AByMs nepeMeHHbIMU. [ paduk ypaBHEeHUS ¢ qByMsI mepeMeHHbIMU. JInHelHOoe
ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK.

CucteMbl ypaBHEHHH ¢ AByMs epeMeHHbIMU. [ paduieckuii METo/1 pelieHns CUCTEMbl ypPaBHEHUH C
IBYMs IIEPEMEHHBIMU. PellleHne cucreM ypaBHEHUN METOJOM ITOJCTAaHOBKH U cllokeHusA. Cucrema
JBYX YPaBHEHUH C ABYMS NIEPEMEHHBIMM KaK MOJIENb PEAJIbHON CUTYallUH.

HepagBencrBa

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. CII0)KEHHE U YMHO)KEHHUE YHCIIOBBIX HEpAaBEHCTB. OLlcHUBaHKE
3Ha4YeHMs BeIpakeHus. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHBIE HEpaBEeHCTBA. YK CIIOBBIE
IIPOMEXYTKH. JINHEWHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOU NepeMeHHON. CUCTEMBI HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

YucaoBble MHOXKECTBA

MHoecTBO U ero anneMeHThl. CiocoObl 3a1aHus MHOKECTB. PaBHbIe MHOKecTBa. [IycToe MHOXKECTBO.
[TogmuoxecTBO. Onepanuu HaJ MHOXKeCTBaMu. MiumiocTpaiiysi COOTHOIICHUM MEKTy MHOYKECTBAMH C
MIOMOILIBIO AuarpaMM Dilsiepa. MHOKeCTBa HaTYpallbHBIX, LEJbIX, PALMOHAIBHBIX YHCEIL.
PanmonansHoe uncio kak 1po0b Buaa , rae mnN, ¥ Kak 0eCKOHEUHas Mepuoinueckas 1poob.
[IpencraBienne 06 uppaloOHAILHOM uncie. MHOXKECTBO NeHCTBUTENbHBIX yKcen. [IpeacraBnenue
JEHCTBUTENLHOTO YHCJIA B BUIE OECKOHEUHON HEMEPUOINYECKON AecATUIHOU 1poou. CpaBHEHHE
NEeNUCTBUTENBHBIX yncen. CBa3p Mexay MHOkecTBamu N, Z, Q,R.

DOyHKIUH
YucioBble PyHKIUH

OyHKIMOHAIbHBIE 3aBUCUMOCTU Mex 1y BennunHamu. [lonstie pynkunn. OyHKuus Kak
MaTeMaTHuYecKasi MOJIeNib peasibHOro mponecca. O0nacTh onpeaeneHus 1 001acTh 3HaUeHUS (PYHKIUH.
Crnioco6wl 3ananus ¢pyakuuu. ['padux pynkumu. I[Tocrpoenne rpadpukoB GyHKIUN C TOMOIIBIO
npeoOpaszoBanuii puryp. Hynu gpynkmun. [IpomexxyTku 3HakonoctosHcTBa GyHKImu. [IpomexxyTku
BO3pacTaHUsl U yObIBaHUS (PYHKIIHH.

Jluneitnas pynkuus, oOpaTHasi MPONOPLHOHATBHOCTD, KBaApaTU4YHAs QyHKINA, QYHKIUS Y=, UX
CBOMCTBA U TpauKu.

YuciaoBble MOCIAEI0BATEILHOCTH

ITousitre yncnoBoi nmocienosareabHocT. KoHneunnle n OecKkoHeUHbIEe MOCaea0BaTeNbHOCTH. CII0COOBI
3aJlaHus TIOCTIEI0BATENBHOCTH. ApudMeTHIecKasi U reoMeTpuuecKkas mporpeccuu. CBOICTBa YICHOB
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aprupMETHIECKON U TEOMETPUIECKOI mporpeccuii. Dopmyiel 001IeTo YieHa apudMeTHIECKON U
reoMeTpHuecKoil mporpeccuii. DopmMysbl CyMMBI - TIEPBBIX YWICHOB apH(PMETHUECKOH U
reoMeTpuueckoi mporpeccuii. Cymma 6€CKOHEYHONW T€OMETPUUECKON TMTPOTPECCHH, Y KOTOPOH .
[IpencraBnenne NepuoOIUIECKON JECATUIHOM 1poOu B BUI€ OOBIKHOBEHHOM IpOOH.

DJieMeHThI NPUKJIATHOH MATEeMATHKH

Maremarnueckoe MoaenupoBanue. [Ipouentasie pacuérsl. DopMyiia CI0KHBIX IPOLEHTOB.
[TpubnmxEHHbIC BRIYUCICHUS. AOCONIOTHASI U OTHOCUTEINbHAS TTorpenrHocTi. OCHOBHBIC TIPaBHIIa
KoMOMHaTopuku. YacToTa U BEpOATHOCTH ciiydaiiHoro coobiTus. Kitaccuueckoe onpezenenue
BeposTHOCTH. HadanbHbie cBeeHus o ctaTucTuke. [IpencraBieHre qaHHBIX B BUIE TAOJIHUIl, KPYTOBBIX
U CTOJ0YATHIX Auarpamm, rpadukoB. CTaTUCTHUECKUE XapaKTEPUCTUKH COBOKYTHOCTH JaHHBIX:
CpelHee 3HaueHue, MoJia, pa3Max, MeuaHa BbIOOPKH.

AJiredpa B HICTOPUYECKOM Pa3BUTUH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJICHUU U MPOTUBOIIOCTaBIeHNH Myxammesia anb — XO0pe3MH.
Hcropus hopMupoBaHus MaTeMaTHIECKOTO sA3bIka. Kak 3apoauinack uaes koopanHat. OTKpBITHE
UppanuoHanbHOCTU. M3 UCTOpHHM BOSHUKHOBEHUS (DOPMYIT ISl pelieHus ypaBHeHUN 3-i u 4-i
creneneld. Mcropus pazsutust nonstus pynkuuu. Kak 3apoaunace Teopus BeposiTHocTel. Uncna
®ubonauun. 3agaya JI. [luzanckoro (Gubonayun) o KpoIUKaXx.

JL.®. Maruauukwii. [1.JI. Ye6simes. H.U. JIo6aueBckuii. B.S1. bBynskoBckuii. A.H. Konmmoropos. O.
Buer. I1. ®epma. P. lekapt. H. Tapranss. Jl. Kapnano. H. A6ens. b. ITackaine. JI. [Tuzanckuii. K.
l"aycc.

Coaep:xanue Kypca reoMeTpum /-9 KJaccos.

I'eomerpuueckue Gpurypsl

Durypsl B reoMeTpHU H B OKPYKaroLemM Mupe

I'eomerpuueckas ¢urypa. dopmupoBaHue MpeICTaBICHUH O METAaNpeIMETHOM MOHATUU
«purypay.

Touka, nTUHUSA, OTPE30OK, HpsiMasl, JIyd, JIOMaHas, IJIOCKOCTb, YroJy, OHcceKkTpuca yria u eé
CBOMCTBA, BUJIbI YIJIOB, MHOIOYT'OJIbHUKH, KPYT.

OceBass cumMmerpust reomeTpuyeckux ¢uryp. lLleHTpanbHas CcUMMETpUS T€OMETPHUUECKUX
dburyp.

MHOroyroJibHUKH

MHOroyronbHuK, €ro 9J€MEHTBl M  €ero cBoWcrBa. Pacro3HaBaHue  HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. Buinykivie u HegblnyKivle MHO20y20 1bHuKY. IIpaBUIIBHBIE MHOTOYTOJIbHUKH.

TpeyronsHuku. BbicoTta, MeauaHa, OucCeKTpHca, CpeOHsSsl JIMHUS — TPEyrojbHHKA.
PaBHOOeIpeHHBIN TPEYroJabHUK, €ro CBOIlCTBAa M NpU3HAKU. PaBHOCTOPOHHUH TpPEYTOJIbHUK.
IIpsAMOYTONIBHBIN, OCTPOYTOJIBHBIM, TYNOYTOJbHBIM TPEYrOJbHUKUA. BHENIHWE YIUIBI TpeyrojbHUKa.
HepaBeHncTBO TpeyrosibHUKA.

Yetpipéxyronbuuku. [lapammenorpamm, poMO, MNpsAMOYrojdbHHK, KBajapaT, Tparerus,
paBHOOenpeHHas Tpaneuus. CBoiicTBa W NpHU3HAKK MapajuiesiorpaMma, poM0Oa, NpPSIMOYrOJbHUKA,
KBaJipaTa.

OKpYyKHOCTB, KPYT

OKpy’KHOCTb, KPYT, MX 3JIEMEHTBI U CBOMCTBA; IIEHTPaIbHbIE U BIMCAHHbIE yribl. KacarenbHas
u cekywjas K OKpY>KHOCTH, UX c60licmea. BIMCaHHbIE U ONMCAaHHBIE OKPYKHOCTH JUJISL TPEYTOJIbHUKOB,
4emblpexy20/IbHUKO8, NPABULbHBIX MHO20)20/IbHUKOS.

I'eomerpuueckue Gpurypsl B npocTpaHcTee (00bEMHBbIE TeJ1a)
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Mmnozcoepannuxk u ez2o snemenmol. Hazeanus MHO202pAHHUKOG C PA3HBLIM HNONOJNCEHUEM U
Konuuecmeom epareti. IlepBUYyHBIC TPENCTABICHUS O MUpaMUe, Mapajuielenurene, npusme, chepe,
mape, HUUJIMHAPE, KOHYCE, UX AJIEMEHTaxX U MPOCTEHIINX CBOKWCTBAX.

OTHomeHust

PaBencTBo (puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKK paBeHCTBA TPEYTOJIbLHUKOB.

HHapaniaeJbHOCTH NPAMBIX

[Ipu3Haku ¥ CBOMCTBA MapalieNbHbIX NPIMBIX. Akcuoma napannearvHocmu Eexnuoa. Teopema
Daneca.

IlepnieHauKyAsipHbIE NPSAMBbIE

ITpsimoii  yron.  Ilepnengukynsip k  npamoi. Haxionnas, npoeknus. CepeauHHbIN
MEPIeHIUKYIAp K oTpe3Ky. Ceolicmea u npusHaKu nepneHOUKyIApHOCHU.

Ilooooue

Ilponopyuonanvrvle ompesxu, noooodue guzyp. Ilooodbnvie mpeyeonvruku. Ilpuznaku nooooust.

B3aumHoe pacnoJioikeHue npsMon U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHusi M BBIYUCICHHUS

Beanunnbl

[lonsitue Benuuunsbl. [{nuna. U3mepenue aivnbl. EnuHuibl n3amMepenus 1auHbl. BennunHa yria.
I'panycnas mepa yria.

[TonsTre o muomanu miockoi ¢urypsl u e€ cBoiicTBax. M3mepenue miomaneil. Exunuiibt
W3MEPEHHUS TUIOIIA/IHN.

[IpencraBnenne 00 oOBEME M ero cmoiicTBax. M3mepenue oObéMa. EauHUIBI HM3MEpEeHHS
00BEMOB.

HN3mepeHus U BbIYMCICHUS

NHCTpyMEHTBHI 111 HM3MEPEHUN W IOCTPOCHUN; HM3MEPEHUE W BBIYMCIEHUE YIJIOB, JIMH
(pacctosiHuii), miomaneil. Tpuronomerpuueckne (QYHKIUU OCTPOTO yIjia B MPSAMOYTOJIBHOM
TpeyrojabHUuKe 1puconomempuueckue ynkyuu mynoeo yena. BeraucieHue 3JeMEHTOB TPEYroJIbHUKOB
C HCIOJb30BAHUEM TPUTOHOMETPUUECKUX COOTHOIICHWH. @OpMylbl IUIOMIAA TPEYTrOJbHUKA,
napajuieJiorpaMMa M €ro YacTHBIX BHUIOB, (OPMYyNbl JUIMHBI OKPYXKHOCTH W IUIOMIAJN Kpyra.
CpaBuenue u Boruncnenue miomazaeit. Teopema [ludaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinust

PaccTosnue mexnay Toukamu. PaccrossHMe OT TOYKM A0 MpsAMOW. PaccmosiHue medxcoy
Queypamu.

I'eomeTpryeckue nocTpoeHus

['eomeTpuyeckue MOCTPOCHUS JIJISl UIUTFOCTPALIMHA CBOMCTB T€OMETPUUECKUX PUTYD.

WNHCTpyMEHTBI Ul NOCTPOEHUI: LUPKYNb, JUHEHKA, YroJIbHUK. [Ipocmetiwue nocmpoenus
YUpKy1em U JUHeUKOU: NOCmpoeHue OUCCEKMPUCHl Veld, NePneHOUKYIApa K Npsamou, yeid, pasHo2o
OaHHOMY,

Ilocmpoenue mpeyeonbHuK08 no mMpém CmopoHam, O8YM CHOPOHAM U Vely MeHCOy HUMU,
CMOpOHe U 08YM NPULEAHCAUUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpnueckue npeodpazoBaHus

IIpeoOpazoBanus

[TonsTue mpeobpazoBanus. [IpencraBieHre o MeTanpeAMETHOM MOHATHH «IIPEOOpPa30BAHHE.
Ilooobue.

JABrKeHUs

OceBasi W TEHTpaJIbHAasi CHUMMETPHUS, HOBOPOM U NapaienvHuili neperoc. Kombunayuu
08UMICEHUT HA NIOCKOCMU U UX CBOUICMEA.

BexkTopbl M KOOPpAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTne BeKTOpa, NEHCTBUS HA BEKTOPAMH, UCIIOJIb30BAHNE BEKTOPOB B GUBHKE, PA3I0JHCEHUE
8eKMopa Ha cocmasisawue, CKAIsPHoe NpouzeedeHue.

Koopaunarsi
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OCHOBHbBIE TOHSTHSI, KOOPOUHAMbBI B8EKMOPA, pPACCmOosHUe mexcoy moukamu. Koopounamul
cepeduHvl ompesKka. Ypasuenus ueyp.

IIpumenenue sekmopos u Koopounam 0Jisi peuleHuss NPOCMeUx 2e0MempudecKux 3a0au.

HcTopusi MaTeMaTHKHU

Bosnuknogenue mamemamuxu Kak Hayku, smansl eé passumus. (OcHOGHble pazoeibl
mMamemamuxu. Bvloarowuecss mamemamuxu u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv mmuooicecmea npocmeix uucen. Hucna u Onunvl ompeskos. Payuonanvhole
uucna. [lompebrnocmo 6 uppayuonanvuwix yucaax. Llxona Hughacopa

3apooicoenue anceopwl 6 neopax apugpmemuxu. An-Xopesmu. Poosxcoenue OyKeeHHOU CUMBOIUKU.
11.@epma, ®@. Buem, P. lexapm. Hcmopus éonpoca o nHaxodicoeHuu opmyn KopHeu aneedpaudeckux
ypasHenuii cmenenell, bonvuiux yemoipéx. H. Tapmanwvs, [c. Kapoano, HX. Abens, D.1 anya.

Tlosenenue memooa KoopouHam, nO360AOUES0 NEPesooUmsb 2eomempuieckue ooveKmsl Ha
a3vIk aneeopul. Tosenenue epaguros ¢ynxyuit. P. Jlexapm, I1. @epma. [Ipumepvl paziuynvlx cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o Kpoaukax, uucia Dubouauuyu. 3aoaua o
waxmamuotu docke. CXo0uMocmov 2e0Mempuieckotl npozpeccuu.

Hcmoxu meopuu éepossmuocmeii: cmpaxogoe deno, azapmuvie uepul. 1. @epma, b.Ilackanw, A.
bepnynnu, A.H.Konmozopos.

Om 3semnedenuss k eeomempuu. Ilugpacop u eco wxona. Danec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunvhvix MHO20y20bHUK08. Tpuccekyusa yena. Keadpamypa kpyea.
Yoeoenue «yba. Hcmopus wuyucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI  Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u eeomempus. Ymo u kax ysuamu Auaxcaeop, Spamocgen u Apucmapx o
pasmepax Jlywwi, 3emau u Connya. Paccmoanus om 3emau oo Jlymer u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccuiickux  yuémvix 6 paszeumuu mamemamuxu: JL.Oiunep. H.U.Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HA8USayKux HAayk,
paszsumue poccutickoeo ¢proma, A.H.Kpvinos. Kocmuuecxas npoepamma u M.B.Kenowviu.

Paznen 3. TemaTuyeckoe nIaHUPOBaHUE ¢ YKa3aHUEM 4acoB (0a30Bblii ypOBeHb)

Knacenl IIpeameTsl MaTEMATHYECKOTO KoanuyecTBO 4acoB HA CTYNEeHH
MKJIA OCHOBHOI'0 00pa30BaHuUsI
5-6 Marematuka 340
7-9 AnreOpa 306
I'eomerpust 204

MATEMATUKA 5—6 xiacchl

5 KIace

HanmeHoBaHMe TeMbl KoJ1-Bo yacos
[ToBTOpEHNE OCHOBHBIX MOHATUI MaTeMaTuku 1-4 Ki1accoB 3
HatypanbHble yncna 18

CroxeHre ¥ BRIYMTaHHE HATYPAITbHBIX YHCEI 31
YMHOXEHHE U JIeIEHNE HATYPaJIbHBIX YHCET 34
OOBIKHOBEHHBIE IPOOH 18
JlecsiTuaHbIC POOH. 48
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O0001IeHre 1 cucTeMaTh3alus 110 TeEMaM rojaa

18

HNroro uacos

170

6 Kiacc

HaumenoBanue pa3jaecsia HJik TEMbI

KoJ1-Bo yacoB

[ToBTOpEHME Kypca MaTeMAaTHKH 5 Kjacca 4
JlenuMocCTh HaTypaJIbHBIX YHCEIT 17
OOBIKHOBEHHBIE IPOOH 37
OTHOIICHUS ¥ TIPOMOPIIHH 28
Panmonanbubpie 4ncia U AeliCTBUA HaJl HUMU 67
O0001IeHre 1 cucTreMaTh3anus 110 TeMaM rojaa 17
Hroro gacoB 170

AJIT'EBPA 7—9 xitacchl

7 Kj1acc

HaumenoBaHue pasaeja Uil TeMbl

Koia-Bo yacos

IloBTOpEHNE

3

JIuneliHOe ypaBHEHHE C OJHOM MEPEMEHHON 10
[{enple BeIpakeHUsS 46
OyHKIMH 12
Cucrembl TMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU 20
[ToBTOpEeHME U cucTemMaTu3alys y4eOHOTO MaTepuaa 11
Wroro yacos 102

8 Ki1acce

HauMeHoBaHMeE TeMBbI

KoJ1-Bo yacoB

[ToBTOpEHNE KIIIOUEBBIX MOHATHH / Kiacca 3
PanrioHanbHbIe BbIpaKeHUs 40
KBanpartasie kopHH. JleHCTBUTEIBHBIE YUCIIA 23
KBanpaTHble ypaBHEHUS 24
[ToBTOpeHMe u crucremaru3ainus yieOHOro Marepuaia 12
Hroro yacos 102

9 knacc

HaumeHoBaHue TeMbl

KoJ1-Bo yacoB

IToBTOpEeHUe KIIIOYEBBIX MOHATHH § Kilacca 4
Hepasenctsa 19
KBangparuunas pyHKIus 38
DeMeHTHl NPUKJIaHOW MaTeMaTHKU 16
YucnoBbsle NOCIIET0BATENBHOCTH 17
IToBTOpeHue U cucremaTu3anus yueOHOro MaTepuaia 8
Wroro yacos 102

IT'EOMETPUI 7—9 kmacchel
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7 Kjacc

HaumeHnoBanue pasaeja Wil TeMbl

Koa-Bo yacos

HavanpHble reOMeTpHYECKHE CBEICHUS 9

TpeyronbHUKH 17
[lapanienpHble psiMble 12
COOTHOIICHUS MEXTy CTOPOHAMH M YIJIaMHU TPEYroJIbHUKA 20
O0001IeHre 1 cucTeMaTh3anus 110 TeMaM rojaa 10
Htoro yacos 68

8 K1acce

HauMeHoBaHMeE TeMBI

KoJ1-Bo yacoB

HOBTOpCHI/IC KJIIOYEBBIX ITOHATHH 7 Kjlacca

2

YeThIpexXyrojJbHUKH 13
[Tomans. 14
[TogoOHbIE TPEYTOIBHUKH 16
OKpY>XHOCTb. 15
O00011IeH1E U CUCTEMATH3aIU 10 TEMaM rojia 8

Htoro yacos 68

9 kiacc

HauMeHoBaHMeE TeMBbI

KoJ1-Bo yacoB

[loBTOpEHME KIIIOUEBBIX MOHATHH § Ki1acca 5)
BekTopsl 10
MeTtoa KoopAMHAT 13
COOTHOIICHUSI MEXKIY CTOPOHAMH U YTJIaMH TPEYroJbHUKA 16
JlmrHa OKpY)KHOCTH U TIJIOMIAb Kpyra 12
JIBrOKeHUS 5
0b606wenue u cucmemamu3ayus U3y4eHHo20 3d 200 7
Wroro vacos 68
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