MYHUILUIIAJIBHOE BIOJ’KETHOE OBUIEOBPA3OBATEJILHOE YYPEX/EHUE
«IKOJIA Ne53» TOPOJICKOI'O OKPYT'A CAMAPA

«IPOBEPEHO»

3amecturesb aupexTopa no HMP
%)jﬂf"/ﬂ / 10.B. 3auenuna

«27» aBrycra 2020 1.

Haumenosanue npeamera Martemaruka

Knace 7-9

Komiaectso uacos no .}f‘-IeﬁHOMy TUIaHy 7 knace 8 kmacc 9 knacc

- B HEJEJT0 64 64 64

- B ol 204 u 204 u 204 4

Beixoanele nanHeie "1) Mopakosuy A.I'. AnreGpa.PaGoume nporpamml K

yuebuukam mna 7, 8, 9 kinaccos. M., MHEMO3UHA,
2019, 2020

2) Mepsnsik A. I'., Ilononckuit B.B., Axup M. C., Byuko E.B.
['eomerpua. 7-9 wiaccel. Pabouas nporpamma. M., BEHTAHA-
['PA®D, 2019 3

VueGHuku, yueGHsie nocobus Mopaxosud A.I'. 1 1p. Asnrepa. B 2-x gactax. Mopakosua A.I. 1
ap. Anrebpa. B 2-x wactax. 2020
2. Mepansik A.T"., Tononekuii B.b., SAkup M.C., non penakumeii
[Tononckoro B.E., T'eomerpust. OO0 "Hsnarenbckuii LeHTp
"Benta-I'padh". 2019

«PACCMOTPEHOS»
Ha 3acelaHuK METOHHHECKDW&HH HHA €CTECTBEHHOHAYYHOTO LUHMKIIA

[Ipencenarens MO < f M. Ky3bMuHa
I[porokon Nel ot «26» asrycra ;(}YO E,

Camapa



Iliianupyemble pe3yibTAThl 00yUeHUus

3agaum u3yyeHus: Kypca «MaTeMaTukay:

* BOCHHTAaHHE Ka4yeCTB JIMYHOCTH, OOECIICYMBAIOIINX COLUAIBHYIO MOOWIBHOCTD,
CIOCOOHOCTH MMPUHUMATH CAMOCTOSITEIIbHBIC PEIICHUS;

* (opMHpOBaHKE KAYECTB MBIILICHUS, HEOOXOJUMBIX Ul aJalTallid B COBPEMEHHOM
nH(pOpPMaAITMOHHOM OOIIECTBE;

* (opmupoBaHue 0OLIMX CIIOCOOOB MHTEIUIEKTYaIbHON AEATEIbHOCTH, XapaKTEPHBIX JIJIs
MaTEMaTHKH U SBJISIOIIUXCS OCHOBOW MMO3HABATEIBHOMN KYJIbTYPbI, 3HAUUMOM IS Pa3IMIHBIX
cdep YeIOBEUYECKON IEATEIHHOCTH;

* cozmanue (GpyHmAaMeHTa JJI MaTeMaTHYeCKOTO pa3BUTH, (POPMUPOBAHUS MEXaHU3MOB
MBIIUICHHUS, XapaKTEPHBIX JJI1 MATEMAaTHUYE€CKOU JIeATETbHOCTH.

1) 8 HanpasieHUuU TUYHOCMHO20 PA36UMUSL:

* (¢opMupoBaHHE TPEICTABICHUNA O MaTeMaTHKE KaK 4YacTh OOIIeYeTOBeUeCKOn
KYJIBTYpbI, O 3HaYMMOCTH MaTEeMAaTUKH B PA3BUTUU IUBUJIM3AI[MN U COBPEMEHHOTO O0IIIECTBA;

* pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYJIbTYPhl PEUH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opMHUPOBAHHE HWHTEIUICKTYaTbHON YECTHOCTHM M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MPEOAOTICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

* pa3BuUTHE MHTEpeca K MAaTeMAaTMUYEeCKOMY TBOPUYECTBY U MaTEMaTHYECKHUX
CIIOCOOHOCTEN;

2) 6 MemanpeOMemHOM HANPAGIEHUU:

* pa3BUTHE MpEACTABICHUI O MaTeMaTHKe Kak ¢opMe OMHUCAHHUS W METOJE IMO3HAHUS
JNEUCTBUTEIILHOCTH, CO3JaHUE YCIOBUM [JJIsi TPUOOPETEHHS TEPBOHAYAIBHOTO OIBITA
MaTEeMaTHUYECKOTO MOJICITUPOBAHMUS;

3) 6 npeomemrnom nanpasneruu:

* OBNQJICHME MAaTEMaTHYECKUMH 3HAHUSAMU M YMEHUSMH, HEOOXOAUMBIMH IS
MIPOJIOJDKEHUST 00pa30BaHUsl, U3YUCHHS] CMEKHBIX JTUCIMIUIMH, TPUMEHEHUS B TTOBCEAHEBHOM
YKU3HU.

Pe3ynbTaThl H3ydyeHus: yaeOHOrO IpeaMeTra.

1) dopmupoBanue mnpeAcTaBIEHUN O MareMaTHKE KaK O METoJe IO3HaHUs
JENCTBUTENIBHOCTH, TO3BOJISIOIIEM ONUCHIBATh U NU3y4aTh PEAJIbHBIE POLIECCH] U SIBJICHUS:

OCO3HaHHE POJIM MaTeMaTHKHU B pa3BUTHH Poccuu u mupa;

BO3MOXXHOCTb IPUBECTH IIPUMEPBl M3 OTECUECTBEHHOW M BCEMUPHOH HCTOpUU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHUH paboTaTh ¢ y4eOHBIM MaTeMaTHUYECKUM TEKCTOM (aHAJIM3UPOBATH,
U3BJIEKATh HEOOXOAMMYI0 HH(GOpPMAIUIO), TOYHO W TPaMOTHO BbIpaXaTb CBOU MBICIH C
IPUMEHEHHEM MaTeMaTH4YeCKOM TEPMHHOJIOTUU U CUMBOJUKHU, IPOBOJIUTH KIACCU(PHUKALMH,
JIOTUYECKHEe 000CHOBAaHMSI, JOKa3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKICHUM:

ONIEpUPOBAHUE MOHATHSIMHM: MHOMECTBO, D3JEMEHT MHOXECTBA, IOJMHOXKECTBO,
MPUHAJJIEKHOCTh, HAX0XKJIEHUE NepeceuyeHus, 00beINHEHUS MMOJMHOXKECTBA B MPOCTEHIINX
CUTYaLUsX;

pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha BCE apu(pMeTHUECKre AeHCTBUS,

IIPUMEHEHHE criocola MoKcKa peleHusl 3a/1a4ui, B KOTOPOM PACCYXIAEHUE CTPOUTCS OT
yCIIOBHA K TPeOOBAaHUIO MM OT TpeOOBaHUS K YCIOBHUIO;

COCTaBJICHHE IJIaHA PELeHUs 3a7a4u, BbIJEJIEHUE 3TANlOB €€ PeLIeHHs], HHTepIpeTalHs
BBIUMCJIUTEIBHBIX PE3Y/IbTATOB B 33J]a4€, UCCIEIOBAHNE MTOJIyUEHHOT'O PELICHUS 3a/1a4H;

HaXOXJEHWE IMPOLEHTa OT 4YHCIa, YUCIAa [0 TMPOIEHTY OT HEero, HaX0KJIEeHUs
IIPOLEHTHOIO OTHOIIEHHS JABYX YHCEN, HaX0XIEHUS IPOLEHTHOIO CHWKEHUS WIU
MPOLEHTHOTO MOBBILIEHUS BEIMYNHBL;

pELIeHNE JIOTUUECKUX 3a/1a4;



3) pa3BUTHE MNPEACTABIECHUN O YHUCIE M YUCIOBBIX CHCTEMax OT HaTypaJbHBIX [0
JEUCTBUTEIBHBIX YHCEN; OBJIAJCHUE HAaBBIKAMH YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAIbHBIX
BBIYMCIICHUI:

OIIEpUPOBAHUE MOHATHAMU: HATYpPaAIbHOE YHUCIIO, LIE€JI0€ YUCI0, OOBIKHOBEHHAs JpO0b,
JeCATUYHAsL APOOb, CMEIIAHHOE YHCII0, PAIlMOHATILHOE YUCIIO, HPPAIOHAIBHOE YHCIIO;

UCIOJIb30BAHUE CBOMCTBA YMCEI U 3aKOHOB apU(PMETHUECKUX OIepaluii ¢ yhciaMu Mpu
BBINIOJTHEHUH BBIYMCIICHUI;

KCIOJIb30BAaHHUE MPU3HAKOB JICIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYUCICHUN
Y pELICHUH 3a/1ay;

BBITIOJIHEHUE OKPYTJICHHS YUCEIl B COOTBETCTBUU C ITPaBUIIAMU;

CpaBHEHHUE YHCET;

OLICHMBAHME 3HAYCHMS KBAJAPAaTHOTO KOPHS U3 IOJOKUTENIBHOIO LIEJIOT0 YNCIIa;

4) oBnasieHUE CUMBOJIBHBIM SI3bIKOM aJIr€Ophbl, IPUEMAaMHU BBIIIOJIHEHUSI TOXKAECTBEHHBIX
npeoOpa3oBaHUil BBIPAKEHHM, pELICHHUs YpPaBHEHHH, CUCTEM YypaBHEHMH, HEpaBEHCTB U
CHCTEM HEPaBEHCTB; yMEHHUS MOIEIUPOBATh pEaJbHbIC CUTYaIlMH Ha S3bIKE anreoOpsl,
UCCIIEIOBaTh  IIOCTPOCHHbIE  MOJEIM  C  MCIOJIB30BaHUEM  ammapara  aiureopsl,
UHTEPIPETUPOBATH MOTYUEHHbIN pPE3yIbTaT:

BBIIIOJIHEHUE HECIOXKHBIX NpeoOpa3oBaHUM MJi BBIYMCIECHUS 3HAYCHMH YHCIIOBBIX
BBIP@XKECHUM, cOAepXkalllUX CTENEHW C HaTypalbHBIM I[I0KA3aTeleM, CTEHNEHU C ILEJIbIM
OTPULATEIIBHBIM [10Ka3aTeleEM;

BBITIOJIHEHUE HECITIOKHBIX MPEOOPa30BaHUN IIETIBIX, TPOOHO PALMOHAIBHBIX BBIPAKECHUH
U BBIPAKEHMH C KBaJpaTHbBIMU KOPHSAMH; PpacKpbIBaTb CKOOKH, IPUBOJIUTH I0J00HBIE
cliaraeMsble, MCIOJIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS;

pelleHNEe JIMHEWHBIX M KBaJpPAaTHbIX YPaBHEHUH M HEPABEHCTB, YPABHCHUHU U
HEPABEHCTB, CBOJALIMXCS K JMHEHHBIM WJIM KBaJPATHBIM, CUCTEM YPAaBHEHHMH U HEPABEHCTB,
n300pakeHNe peleHU HepaBeHCTB U UX CHCTEM Ha YMCJIOBOW IPAMOIL;

5) oBnaseHue CUCTEMOW (PYHKIIMOHAIBHBIX MOHATHH, pa3BUTHE YMEHHS HCIIOJIB30BaTh
(GyHKUMOHAIBHO-TpaUUECKHE MPEACTaBICHUS Ul PEIICHUs Pa3JIMYHbIX MaTeMaTUYeCKHX
3a/1a4, JUIsl ONMCAHMs U aHaIM3a peabHbIX 3aBUCUMOCTEH:

OINIpEICIICHUE TIOJIOKEHUSI TOYKM IO €€ KOOpJAMHATaM, KOOPAMHAThl TOYKM IO €€
MOJIO’KEHHUIO Ha TJIOCKOCTH;

HaxoXJeHHe Mo Tpaduky 3HaueHUH (yHKIMM, OOJACTH OINpeneNeHus, MHOXKECTBa
3HaueHUM, HyJel (PyHKUINH, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKOB BO3pacTaHus U
yOBIBaHUs, HAUOOJBILIET0 U HAMMEHBIIETO 3HAYeHUs! PYHKIUY;

MoCTpoeHue rpaduka TMHEHHON U KBaApaTUYHON (QYHKIUM;

oIrepupoBaHue Ha 6a30BOM YpOBHE MOHATUAMU: TIOCIIEOBATEIbHOCTh, apupMeTHYeCKast
Iporpeccusi, reoMeTpuieckas mporpeccus;

UCMOJb30BaHUE CBOMCTB JIMHEHHOM M KBaJpaTW4HOM (YHKUMH M MX TpaduKOB IpH
peLIeHNH 3a]1a4 U3 IPYruX y4eOHbIX MPEAMETOB;

6) OBIaZeHHE TEOMETPUYECKHUM S3BIKOM; DPAa3BUTHE YMEHHUS HCIOIb30BAaTh €ro JUIs
OMMCAHUS TMPEJIMETOB OKPYKAIOIIEr0 MHpA; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABIICHUH,
n300pa3UTeIbHBIX YMEHUH, HAaBBIKOB T€OMETPHUECKUX MOCTPOCHUI:

ONepUpPOBaHUE TOHATUAMU: (QUrypa, TOUKA, OTPE30K, IpsiMasi, Jy4, JioMaHas, yroi,
MHOT'OYT'OJIbHUK, TPEYTOJIbHUK M YETHIPEXYTOJIbHUK, IPSIMOYTOJBHUK U KBapaT, OKPYKHOCTb
U KpYr, MpsIMOYTOJIbHBIN THapajuienenunes, Ky0, map; u3o0pakeHue u3ydyaeMblx (GUryp oT
PYKH U C IOMOIIBIO JINHEHKH U LIUPKYJIS;

BBITIOJTHEHUE U3MEPEHUS JJIMH, PACCTOSIHUM, BEJIMUUH YTJIOB C TOMOUIbI0 HHCTPYMEHTOB
JUISl U3MEPEHUH JJIUH U YIJIOB;

7) dbopMupoBaHHE CHUCTEMATUYECKUX 3HAHMM O MIOCKMX (Urypax M HX CBOMCTBAX,
NPEICTaBICHUH O  TNPOCTEHIIMX  MPOCTPAHCTBEHHBIX  TENax; pa3BUTHE  YMEHUH
MOJIEJIMPOBAHUSl PEATbHBIX CUTYyalluid Ha S3bIKE I'€OMETPHH, MCCIEIOBAaHUS IMOCTPOSHHOU
MOJIENIM C HCIHOJb30BAHHEM TIE€OMETPUYECKUX TOHATHH W TeopeM, ammapaTta aireopsl,



pELICHUS] TEOMETPUUYECKUX U IIPAKTUYECKUX 3a/1a4:

olepupoBaHuEe Ha 0A30BOM YPOBHE MOHSATHSMHU: PaBEHCTBO (pUryp, mapajuienbHOCTh U
NEePHEHANKYJISIPHOCTh TPSAMBIX, YIJIBI MEXIY TMPSMbIMU, MEPICHIUKYISAP, HAKIOHHAS,
MIPOEKIUS;

MPOBEACHUE JI0KA3aTEIbCTB B TEOMETPUU;

orepupoBaHue Ha 0a30BOM ypOBHE TMOHSATUSMHU: BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOpA HA YHCIIO, KOOPAUHATHI HA MJIOCKOCTH;

pelieHre 3a7ad Ha HaXO0XJACHHE T'€OMETPUYECKUX BEIMYMH (JIUIMHA W PACCTOSHHE,
BEJIMYHMHA YTJIa, IJIOUIA/b) 110 00pa3laM Ui alroOpuTMaM;

8) oBiageHNe MPOCTEHIIMMU CIOCOOAMH MPEJCTABICHUS U aHalM3a CTATHCTUYECKUX
JTaHHBIX; (pOpMHUpPOBAHUE MPEICTABICHUA O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MHUpPE U O Pa3IUYHBIX CIOCO0aX MX HU3YYEHHUS, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEIIAX;
pa3BUTHE YMEHHI HM3BJICKATh HH(POPMAIIMIO, TPEACTABICHHYIO B TaOIUIaX, HA AWArpaMMax,
rpadukax, ONUCHIBATH M aHAJIM3UPOBATH MACCHUBBI YHCIIOBBIX JIaHHBIX C IOMOIIbIO
MOAXOASIINX CTaTUCTUYECKUX XapaKTEPHUCTHK, MCIOJIb30BaTh MOHUMAHUE BEPOSTHOCTHBIX
CBOMCTB OKPYKAIOIIMUX SIBJICHUN MPU NPUHSATAUA PEIICHUM:

(dhopMUpOBaHHE TMPEACTABICHUS O CTATHCTUYCCKUX XapPaKTEPUCTUKAX, BEPOSATHOCTH
CIIy4aifHOTO COOBITHS;

perieHue MpoCcTeHMX KOMOMHATOPHBIX 3a/1a4;

oTpe/ieNIeHUEe OCHOBHBIX CTATUCTUUECKHUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

OIICHUBAHHE U BBIYMCIICHUE BEPOSATHOCTH COOBITHS B MPOCTCUIITNX CITYJasiX;

HaJu4he MpPEeACTaBICHUS O POJM MPAKTHUYECKH JOCTOBEPHBIX U MAaJOBEPOSTHBIX
COOBITUH, O POJIU 3aKOHA OOJIBIIINX YUCET B MACCOBBIX SIBJICHUSX;

YMEHUE CpaBHMBATh OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTUKHU, IOJYyYEHHBIE B
Mpoliecce pelieHus MPUKIAAHON 3a1a4u, U3YUEHUs] PEAIbHOTO SIBJICHUS;

9) pa3zBuTHE YMEHUN MPHUMEHITh H3YUEHHBIC TOHATHUSA, PE3YIbTaThl, METOMABI IS
pelieHus 3aJad  MPaKTUYECKOrO XapakTepa M 3aJad U3 CMEXKHBIX JUCIMIUIMH C
UCIIONIb30BaHWEM TPU  HEOOXOAMMOCTH  CIPABOYHBIX  MaTepuajioB, KOMIIBIOTEPA,
MOJIb30BATHCS OLEHKOW U MPUKUIKON MTPH MPAKTUUYECKUX pacyeTax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUN;

OIICHUBAHUE PE3YJIbTATOB BHIYUCICHUHN MIPH PEIICHUN IPAKTUUECKUX 3a]1a4;

BBIIIOJIHEHUE CPABHEHUS YUCEI B PEAIbHBIX CUTYaIIMSIX;

WCIIOJIb30BaHNUE YUCIIOBBIX BBIPAKEHUN MPHU PEIICHUM MPAKTHUYECKUX 33134 U 3a]a4 U3
JIPYTUX y4eOHBIX MPEAMETOB;

perieHne MPaKTUIECKUX 3a7a4 ¢ MPUMEHEHUEM MPOCTEHIINX CBOUCTB PUTYD;

BBITIOJTHEHUE MPOCTEHIINX MOCTPOCHUN M U3MEPEHH Ha MECTHOCTH, HEOOXOJIUMBIX B
pEATbHOM )KU3HU;

10) nnst crnensix ¥ cnabOBUIALIINX 00YYaIOIINXCS:

BJIQJICHUE TMpaBUJIaMU 3allUCH MaTeMaTHUYeCKuX (OpMyJ M CHEIUAIbHBIX 3HAKOB
penbedHO-ToYeuHOM cucTteMbl 0603HaueHwuit JI. bpaiins;

BIIQJICHUE TaKTHJIBHO-OCS3aTEeIbHBIM  CIOCOOOM  OOCNEOBaHUSI U BOCIPHUSATHUS
penbedHbIX U300paKeHU PEIMETOB, KOHTYPHBIX M300paKEHUI TeoMeTpudeckux Quryp u
T.IL.;

YMEHHE YWTaTh pelbedHble TpadUKH 3JIeMEHTapHbIX (YHKIMA Ha KOOPAMHATHOMN
MJIOCKOCTH, IPUMEHSTH CIICIIHAIbHBIC TTPUCTIOCOOJICHHS IS PETbe(hHOTO YePUCHUS;

11) nns oGyuaroniuxcs ¢ HapyIIeHUSIMUA OTIOPHO-ABUTAaTEIHHOTO amnmapara:

BIIQJICHUE CIICIHAIBHBIMA KOMIIBIOTEPHBIMU CPEJCTBAMHU TIPEJICTABICHUS W aHalu3a
JTAHHBIX ¥ YMEHUE KCII0Ib30BATh NIEPCOHATIBHBIE CPEICTBA JOCTYIA C YUYETOM JABUTATEIIbHBIX,
peYeIBUTATEILHBIX U CCHCOPHBIX HAPYIIIEHUH.

N3yuenne maTeMaTHKH B OCHOBHOM IIKOJE Ja€T BO3MOXKHOCTh OOYYaIOIMIMMCSl JTOCTHYh
CIEAYIOIIUX PE3YJIbTATOB PA3BUTHSA:



| ) 6auunocmuom nanpaenenuu:

* YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOU MBICIM B YCTHOW W MUCHMEHHOW peuw,
IOHMMATh CMBICJI [IOCTABJICHHOM 3a/1auM, BbICTpauBaTh apryMEHTALUIO, IPUBONUTD IPUMEPHI
U KOHTPIIPUMEPBHI;

* KPUTUYHOCTh MBINUICHHS, YMEHHE pAaclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

* MPEICTaBICHHE O MATEMAaTHYECKON HayKe Kak cdepe 4eIoBEUeCKOH AeATeIbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAYUMOCTH I Pa3BUTHUS [IUBUIIU3AIINH;

* KpEaTMBHOCTb MBIIUIEHUS, UHUIIMATHBA, HAaXOJAUYUBOCTb, AKTUBHOCTb IPHU pEIICHUU
MaTeMaTHYeCKUX 3a7ay;

* yMEHHE KOHTPOJHMPOBATh TMPOLECC H pe3yabTaT Y4eOHOH MaTeMaTH4eCKOM
JeSITEIIbHOCTH;

* CIIOCOOHOCTHh K AMOLMOHAJIBHOMY BOCHPHMSTHIO MaTeéMaTHYeCKUX OOBEKTOB, 3ajady,
pEUICHUM, pacCyKICHHUI;

2) 6 MemanpeOMemHOM HANPAGIEHUU:

* IEepBOHAYAIbHBIE TMpEACTaBICHUS 00 wHAeIX U O MEeToJax MaTeMaTHKU Kak
YHHUBEPCATIbHOM SI3bIKE HAYKU U TEXHUKHU, CPEICTBE MOJEIINPOBAHUS SBJIEHUIN U POLIECCOB;

* yMEHHE BHJIETh MaTEeMAaTHUYECKYIO 3aJauy B KOHTEKCTe MPOOJIEMHOW CHUTyallud B
JIPYTUX AMCUMILIMHAX, B OKPYKaIOLEH KU3HHU;

* yMEHHE HaxOJuUTh B PA3IUYHBIX HCTOYHUKAX HH(OpMANHIO, HEOOXOIUMYIO IS
pelieHus MaTeMaTUYecKUX MpoOjeM, NPEICTaBiIsATh €€ B IOHATHOW (opMme, NPUHUMATbH
pelleHre B YCIOBHIX HEMOIHOM U M30BITOYHOM, TOYHOHN M BEPOSITHOCTHOM MH(OPMALIUK;

* yMEHHME I[IOHMMaTb M HCIOJIb30BaTh MAaTEMaTHUYECKHUE CpPECTBAa HArJsJHOCTU
(rpaduiku, auarpaMmbl, TaOJMUIBI, CXEMbl W JAp.) AN WUIIOCTPAIlMH, HHTEPIpETaIiH,
apryMeHTaluu;

* yMEHHE BBIABUTaTh THUIOTE3bl TMPU pEUIeHHMH Y4eOHBIX 3aja4, IOHHUMATh
HEO0OXOUMOCTb UX ITPOBEPKU;

* yMEHHE MPUMEHSTh WHAYKTUBHBIE U JIETyKTHBHBIE CIIOCOOBI PACcCYXJCHWM, BUACTbH
pa3IUYHbIE CTPATETUU PELICHUS 33/1a4;

* IIOHUMaHHE CYUIHOCTH AITOPUTMHUYECKUX NPEINUCAHUI M yMEHHE AEHCTBOBaTh B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSITEIbHO CTAaBUTh II€NM, BBHIOMpAaTh W CO3/1aBaTh AJITOPUTMBI IS
penieHust yueOHbIX MaTEeMaTHUYECKUX MPo0IIeM;

* yYMEHHE IUIAaHMPOBAaThb U OCYILECTBIATH JEATEIBHOCTh, HANPABICHHYIO Ha pEIICHHE
3a/1a4 UCCIIeI0BaTEIbCKOTO XapaKTepa;

3) 6 npeomemnom nanpaeienuu:

* oOBJaJeHuEe 0a30BbIM MOHATUHWHBIM ammapaToM MO OCHOBHBIM pa3jeiiaM COJEp)KaHUs,
npe/cTaBieHne 00 OCHOBHBIX HM3y4aeMbIX MOHATHAX (YMCIO, reomeTrpuueckas ¢urypa,
ypaBHEHHE, (YHKLHSA, BEpPOSITHOCTh) KakK BaKHEWIIMX MaTEeMaTUYECKUX MOJEsX,
MO3BOJIAIOIINX OIMCBIBATH U U3y4aTh peajbHbIE IPOLECCHI U SIBICHHUS,

* yMmMeHHe paboTaTh C MaTeMaTHMYeCKUM TEKCTOM (aHaJIM3UpOBaTh, U3BJIEKATH
HE00X0/IMMYI0 HH(pOpMAIMIO), TPAMOTHO HPUMEHATh MaTEMATUYECKYI TEPMHUHOJOTHIO U
CUMBOJIMKY, HUCIIOJIb30BaTh Pa3INYHbIE SI3bIKU MAaTEMaTUKH;

* yMEHHE MPOBOAMTH KIACCHU(PHUKALUHU, JOTHYECKHEe OOOCHOBaHMs, JOKa3aTelbCTBa
MaTeMaTUYECKUX YTBEPKICHUM;

* YMEHME pacliO3HaBaTh BHUJIbl MATEMAaTUYECKUX YTBEP)KJIECHUN (aKCUOMBI, ONpEAEIEHUS,
TEOpPEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;

* pa3BUTHE MPEACTABICHUN O YHUCIE M YHMCIOBBIX CHCTEMAax OT HATYPaJbHBIX 10
NENCTBUTENBHBIX YHUCENl, OBJIaJIeHNEe HaBbIKAMHU YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHUI;

* OBJaJICHUE CHMBOJBbHBIM SI3bIKOM aIreOpbl, IPUEMaMHU BBITIOIHEHUS TOX/IECTBEHHBIX
npeoOpa3oBaHUil palMOHATBHBIX BBIPAKEHUH, DPELICHUs YpPaBHEHUM, CHUCTEM YpaBHEHUil,



HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHME MCIIOJIb30BATh UJACHD KOOPAMHAT HA IUIOCKOCTU
JUIsL UHTEPIIPETallud YpaBHEHHM, HEPABEHCTB, CUCTEM, YMEHHE NMPUMEHSATh anredpandeckue
npeoOpa3oBaHus, anmnapaT ypaBHEHUN M HEPABEHCTB Ul PELICHMs 3a4ad M3 Pa3IUYHBIX
pa3zienoB Kypca;

* OBJIQJICHUWE CHCTEMOW (YHKIMOHAIBHBIX MOHATUH, (YHKIHMOHAJIBHBIM S3BIKOM |
CUMBOJIMKOH, YMEHHE Ha OCHOBE (PYHKIMOHAIBLHO-TpahpUUECKUX MPEJCTaBICHUN OMHUCHIBATh
Y aHAJIM3UPOBATh PEAJIbHBIE 3aBUCUMOCTH;

* OBJIAJICHUE OCHOBHBIMU CIOCOOAaMHU TPEACTABICHUS M aHaju3a CTaTUCTUYECKHUX
JAHHBIX; HAJIMYME NPEJICTABICHUNH O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B PEAJIbBHOM MHpPE U
0 Pa3IMYHbIX CIIOCOOAaX UX U3YUYECHHUS, O BEPOSITHOCTHBIX MOJIEIISIX;

* OBJIAJICHUE TEOMETPUYECKUM S3BIKOM, YMEHHUE MHCIIOJIb30BaThb €ro JJis OINHUCAHUs
IPEAMETOB  OKPYXAIOLIEr0 MHpPA, pa3BUTUE MPOCTPAHCTBEHHBIX IPEACTABICHUN U
n300pa3uTEIbHBIX YMEHUH, IPUOOpPETEeHNE HABBIKOB IFEOMETPHUUECKUX MTOCTPOCHHIA;

* YCBOGHHME CHCTEMATUYECKHX 3HAHUHU O IUIOCKUX (Urypax M UX CBOMCTBAX, a TaKXkKe Ha
HarjisJHOM YpPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJIaX, yYMEHUE IPUMEHSTh
CHUCTEMAaTUYECKHUE 3HAHUS O HUX JUIS PELICHUs T€OMETPUUYECKHUX U ITPAKTUYECKUX 3a7ad4;

* YMEHHUS U3MEpPSTh JIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIOJIb30BaTh (POPMYINbI IS
HAXO0XJICHUS IEPUMETPOB, TUIOIIa/Iel 1 00bEMOB T€OMETPUUYECKUX PUTYD;

* YMEHHUE NPUMEHATh U3YYEHHbIE MOHATHUS, PE3YJIbTAaThl, METOABI JJIs PELIEHUs 3ajay
MPAaKTUYECKOI0 XapakTepa M 3aJady U3 CMEXHBIX JUCHUIUIMH C HCIOJIb30BAHUEM IPU
HEO0OXOUMOCTH CIIPABOYHBIX MATEPUATIOB, KAJIbKYJISTOPA, KOMIIBIOTEpPA.

Pezynamusnoie:

Yuenuxk Hayvumcsa:
* IPUHUMATb y‘I€6HYIO 3aZlaqy U CJICJOBAaTh HHCTPYKIHUU YUUTCIIA,

* IJJAHUPOBATh CBOM JAEUCTBUS B COOTBETCTBMM C Y4eOHBIMU 3aJlayaMd M HMHCTPYKLUEH
YUHTES;

- BBITIOJIHATD JIEUCTBUSI B YCTHOU opme;
* YUUTHIBATh BBIJICJICHHBIE YUIUTETIEM OPHUEHTUPBI JIEHCTBUS B yueOHOM MaTepuale;

*B COTPYJHUYECTBE C YUMUTEIEM HAXOJUTh HECKOJbKO BApUAHTOB peHICHHs Y4eOHOI
3a/la4M, MPECTABIECHHOMN HA HarJIAJHO-00pa3HOM YPOBHE;

* BHOCHUTD H€O6XOJII/IMI>IC KOPPCKTHBEI B I[efICTBHﬂ Ha OCHOBC IIPHUHATBIX IIPaBUJII;
* BBIIIOJIHATD y‘Ie6HBIe I[eI\/’ICTBI/IH B yCTHOﬁ 1 NUChbMEHHOM peuu;
* IPUHUMATh YCTAHOBJICHHBIC IIpABUJIa B IIJIAHUPOBAHHUU U KOHTPOJIC criocoba PCLICHUA,

* OCYHIECTBJISITh IMOIIArOBBI KOHTPOJIb TIOJ] PYKOBOJCTBOM YYHTENS B JIOCTYIHBIX BHJIAX
yueOHO-TT03HABATEIbHON JEATEIbHOCTH.

Yuenux noayuum 603MO0HCHOCHb HAYUUMbCA:
- INOHHUMATh CMBICII UHCTPYKIIUU YUUTCIIA U 33.IlaHI/II71, NpCAJIOKCHHBIX B y‘-IeGHI/IKe;

- BBINOJIHATH JSUCTBUS B OIIopeC Ha 3aJIaHHBIN OPHUCHTHUD,



- BOCIIPMHHMMATh MHEHHE U MPEATIOKEHHS (0 CrIoco0e perIeH s 3a/1a41) CBEPCTHUKOB;

- B COTPYOHHYECTBE C YyYUTEIIEM, KJIACCOM HAaXOJIUTh HECKOJBKO BapHAHTOB PEIICHUS
y4eOHOM 3a/1auu;

- Ha OCHOBC BApHAHTOB PCHICHUA IMPAKTUYCCKHX 3a4ad IIOJ PYKOBOACTBOM YUHUTCIIA OCJI1AaTh
BBIBOJIBI O CBOMCTBAX HN3Yy4aCMbIX O6’beKTOB;

- BBINOJHATH Y4eOHbIe JEHCTBUS B YCTHOM, MMCAbMEHHOW PeUr U BO BHYTPEHHEM ILIaHE;

- CaMOCTOATCIIBHO OIICHUBATh IIPABUJIBHOCTH  BBIIIOJHCHHA HeﬁCTBHH N  BHOCUTDH
H€O6XOI[I/IMBI€ KOPPCKTHBLI B I[GflCTBPISI C HaI‘JIHl[HO-06p33HLIM MaTcpHraIoM.

Ilo3nasamenvHble:

Y4yeHUK HAYYUTCS:

OCYHICCTBJIATD ITOHCK Hy>KHOI71 I/IH(I)OpMaI_II/II/I, HCIIOJIb3Ys MaTCpHrall y‘le6HI/IKa 1 CBCICHUA,
IMMOJIYYCHHBIC OT B3POCJIbIX,

WCIIOJIb30BaTh PUCYHOUYHBIE M CHMBOJUYECKHE BapUAHTHl MATEMATHUYECKOW 3aIlUCH;
KOAMPOBaTh MHPOPMAIIHIO B 3HAKOBO-CUMBOJIHUYECKOH dopme;

Ha OCHOBC KOJIHUPOBAHUA CTPOUTH HECIOXHBIC MOJACIN MAaTCMATUUYCCKHUX HOHﬂTHﬁ,
3aJa4HbIX CHTyaHHﬁ;

CTPOUTDH HEOOJIbIIINE MAaTEMAaTUUECKHE COO6I_H€HI/I${ B YCTHOﬁ (bopMe;
MMpOBOANTL CPABHCHHC (HO OIHOMY WJIK HCCKOJIbKUM OCHOBAHUAM, HAITISIAHOC W 110
npeaAcCTaBJICHHUIO, COITOCTABJICHUC U HpOTI/IBOHOCTaBHeHI/Ie), IIOHHUMAaTh BbIBOAbI, CACIIAHHBIC HA

OCHOBC CpAaBHCHU,

BBIACIIAAT B ABJICHHUAX CYIICCTBCHHBLIC U HCECYHICCTBCHHLIC, HCO6XOI[I/IMI)IC n
AOCTATOYHBIC TIPU3HAKU;

MMPOBOAUTDH aHAJIOTUIO U HA €€ OCHOBC CTPOUTDH BBIBOJBI;
B COTPYAHHUYCCTBEC C YUUTCIICM IIPOBOANTD KJ'IaCCI/ICI)I/IKaI_II/IIO HU3y4acMbIX O6’LCKTOB;
CTPOUTDH MMPOCTHIC MHAYKTUBHBIC U JCAYKTUBHBIC PACCYKIACHUS.

Yuenuxk noJiyuum 603MONHCHOCHb HAYHUUMDbCA?

- TOJ PYKOBOACTBOM YYHUTENS OCYIIECTBISTH TOMCK HEOOXOIMMON W JOMOIHUTEIHHON
uHpOpMaINH;

- pa6OTaTB C JOIIOJTHHUTCIIbHBIMH TEKCTaAMU U 3aJaHHUAMU,
- COOTHOCHUTDB COJACPIKAHNUE CXEMATUICCKUX I/I3061$)3)K€HI/II7[ C MaTeMaTUYeCKOM 3aIIMChIO,

- MOACIIMPOBATH 3a1a4Y1 Ha OCHOBEC aHAJIM3a )KNU3HCHHBIX CHOKCTOB,



- YCTaHaBJ'II/IBaTB aHaJIOTHu, q)OpMyJII/IpOBaTB BBIBOABI Ha OCHOBC aHAJIOT'UH, CpaBHCHI/IH,
000011IeHNST;

- CTPOUTH PACCYXACHUA O MATEMATHUYCCKUX SABJICHUAX

- IOJIB30BaThCA 3BPUCTHYCCKHMHU IIpUCMaMHU IJI1 HAXOXIACHHA PCHICHUA MATCMATHUYCCKHUX
3aaad.

Kommynuxamuegnoie:

Y4yeHUK HAYYUTCS:

IIPpUHUMATh AKTHUBHOC Y4YaCTHEC B pa60Te napamMud " rpymnmnamMu, HCIIOJIb3ysA PCUCBBLIC
KOMMYHUKATHBHLIC CPCACTBA,

JOIMYCKaTh CYHICCTBOBAHHE PA3JIMYHBIX TOYCK 3PCHUA,

CTPEMUTBCA K KOOPAMHALMM Pa3JIMYHBIX MHEHUH O MAaTEMAaTUYECKUX SBJICHUSAX B
COTPYJIHUYECTBE; JOTOBApUBATHCS, IPUXOAUTH K OOLIEMY PELIECHUIO;

HCIIOJIB30BaTh B O6HICHI/II/I ImpaBujia BEXKIUBOCTH,

HCIIOJIb30BaTh ITPOCTHIC PCUYCBLIC CPCACTBA AJIA IICpcaadr CBOCIO MHCHU A,
KOHTPOJHUPOBATL CBOH JICHUCTBUS B KOJIJICKTUBHOM pa60Te;

IMOHUMATb COACPIKAHNUEC BOIIPOCOB U BOCIIPOU3BOJANTDL BOIIPOCHI;

CJIICAUTh 3a IIGP'ICTBI/ISIMH APyrux y4aCTHUKOB B  IIPOLECCEC KOJIJICKTUBHOU
MMO3HaBaTeIbHOM ACATCIIBHOCTH.

Yuenuk nonyuum eosmorcnocmo nayuumoca:

- CTPOUTH IOHATHBIE JUIs IAPTHEPA BBICKA3bIBAHUSA U apTyMEHTUPOBATH CBOKO MO3ULIUIO;
- HCIOJIb30BaTh CPEJCTBA YCTHOTO OOIIEHUS AJIsl PEeIIeHUs] KOMMYHUKATUBHBIX 3a]1a4.

- KOPPEKTHO (pOpMYIUPOBATH CBOIO TOUKY 3PEHUS;

- IPOSBIATH UHUIMATHUBY B y4€OHO-TIO3HABATENbHOM 1€ATEIbHOCTH;

- KOHTPOJHMPOBaTh CBOM JEHCTBUS B KOJUIGKTHBHOW pa0oTe; OCYIIECTBISATh B3aWMHBIM
KOHTPOJTb.

IIpeaMeTHbIe pe3ybTaThl

YdeHuK HAy4YuTCH:
e TOHHMMAaTh OCOOCHHOCTH JIECATHYHON CHCTEMBbI CUHCIICHUS;
e CpaBHUBATH U YNOPSAOYMBATh HATypaJIbHbIEC YUCJIA;

e BBINOJHATH BBIYUCIICHUS C HATYPAJIBHBIMU YMCIIAMM, COYETAsl YCTHBIE U NMHUCbMEHHBIE
IIPUEMBI BBIYMCIIEHUH, IPUMEHEHUE KaIbKYISITOPA;



e HCHOJB30BATh IOHATUS W YMEHUS, CBSI3aHHBIC IPOLIEHTAMM, B XOJ€ pEIICHUS
MaTeMaTUYeCKUX 3aJay, BBIIOIHITh HECIOKHbIE IPAKTHUECKUE PACUETHI;

e pemarth 3aJauu, coeprKalre OyKBeHHbIE TaHHbIE; paboTaTh ¢ GOpPMYyIIaMu;

e BBINOJHATH MPEOOPa30BaHUSA BBIPAKEHUH, COJEPXNKAIIUX CTEMNEHH C LEIbIMU
NOKa3aTessIMH;

e BBINOJIHATH TOXKIECTBEHHbIE MPe0oOpa30BaHMsl PAllMOHAIBLHBIX BBIPAXKEHUI HAa OCHOBE
MPaBUWJI JICVCTBHIA;

e pelIaTh OCHOBHBIE BHU/IbI PAIIMOHATILHBIX YPAaBHEHH ¢ OIHOI MepeMeHHOMH,

e TIOHMMATh YpaBHEHHE KaK Ba)KHEHIIYI0 MAaTEMAaTHYECKYI0 MOJENb Ui OMUCAHHS U
U3YYEHUS pa3HOOOpa3HBIX pEaJbHBIX CHUTyallMd, pelaTh TEKCTOBBIE 3aJaud
anreOpandecKuM METO0M;

e MpUMEHATH IpaduvecKue MpeacTaBICHUS s UCCIeA0BAHUS YPaBHEHUN;

e TOHMMATh M HPUMEHITH TEPMHUHOJIOTHUIO U CHUMBOJHKY, CBS3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA,

e pemath KOMOMHATOPHBIC 33/1a4M HA HAXOXKCHHE YUClia 00BEKTOB WM KOMOMHAIIHIA,

e pacrmo3HaBaTh Ha 4YepTekax, PUCYHKaX, MOJAEISAX U B OKPYXKAlOIIeM MUPE IIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETPUIECKHE (QUTYPHI;

e pacmo3HaBaThb pPa3BEPTKU KyOa, MPSMOYroJBHOTO MapajuleNienuinena, MPaBUIbHON
NUPaMU/IbL, WIMHAPA U KOHYCA,;

e CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO Mapalieenunea;

e ONIpENeNATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl JTUHEHHBIE pa3Mepbl caMOi
burypsl 1 Ha060pOT;

e TOJB30BATHCS SA3BIKOM T€OMETPHHU UIS OMHCAHUS MPEIMETOB OKPYKAIOIIETO MUpa H
UX B3aUMHOTO PACHOJIOKEHUS;

e pacro3HaBaTh U M300pakaTh HA YEPTEKAX M PUCYHKAX FeOMETpUIECKre GUTYPHI H UX
KOH(UTYypaluy;

e pemarh HECIOXHbIE 33Ja4l Ha IOCTPOCHUE, TNPUMEHSS OCHOBHBIC aJITOPUTMBI
MOCTPOCHHUS C TIOMOIIBIO LIUPKYIIS U THHEUKH;

e HCHOJB30BATH CBOWCTBA U3MEPEHUS JJIUH, IJIOUIACH U YIJIOB MPH PEIICHUH 3a7a4 Ha
HaXO0’KJICHHE JJIMHBI OTpe3Ka, TpalyCHOM Mephl yria;

e BBIUMCIIATH IUIOMIATN TPEYrOJHHHUKOB, MPSIMOYTOJIBHUKOB, BBIYUCIATH JUTHHY
OKPYKHOCTH, JUIMHY JYT'H OKPY>KHOCTH;

e  BBIUUCIIATH JJIMHBI IUHEWHBIX 3JIEMEHTOB (DUTYP U MX YTIIBI

Yuyenuk MOJIYYMT BO3MOKHOCTD:

e TIO3HAKOMUTBCA C IMO3WIMOHHBIMH CHCTEMaMM CUYMCICHHS C OCHOBAHMSIMH,
oTiM4YHbIMU OT 10;

e yrIyOUTh U Pa3BUTH MPEACTABICHUS O HATYpPAIbHBIX YUCIIaX U CBOMCTBAaX JEIMMOCTH;

e HAYYUTHCA UCIIOJH30BATh MPHUEMBI, PAIIMOHATU3UPYIOIINE BBIYUCICHUS, MPUOOPECTH
NPUBBIYKY KOHTPOJIHPOBATh BBIYMCICHUS, BHIOMpas MOAXOMSIIMNA M CUTyalluu
crocoo;

e BBIMOJIHATH MHOTOIIATOBBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAXKEHHUH, MPUMEHSS
HIMPOKUI HAabOp crIOCOO0B U MPUEMOB;

e OBJIAJIETh CIEUUATBHBIMU NpUEMAMHU PELICHUS YPAaBHEHUMN; YBEPEHHO MPUMEHATH
amnmapaT YpaBHCHHU JIJIsl PEIICHUs] pa3HOOOPA3HBIX 33/1a4 U3 MAaTEMATHKH, TIPAKTUKU;

e TMpUMEHATh TpaduyecKue TNPEACTABICHUS JUISI  HUCCIEJOBAHHUS  HEPABEHCTB,
cojiepxamux OyKBeHHbIE KO PHUITUEHTHI,;

e HAYYUTHCSA HEKOTOPBIM CIIEIIUATBHBIM MPUEMaM pelieHrs] KOMOMHATOPHBIX 3a/1a4;

e HAYYUTHCA BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX  (Puryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbHBIX NapaJlIeIeUIe/I0B;

e yIIyOWTH W Pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax;



e HAYYUTHCS NIPUMEHSTH NOHATHE PAa3BEPTKHU IS BBIIIOJHEHUS IPAKTUYECKUX PACUETOB;

e HAYYHTHCA PEIIATh 337a4X Ha IIOCTPOEHUE METOAOM I'€OMETPUYECKOTO MECTA TOUYEK;

e npuoOpectu ONBIT  BBIITOJIHCHUSA IIPOEKTOB 110 TeMaM «I'eoMerpudeckue
npeoOpa3oBaHus Ha IIOCKOCTHY, «IlocTpoeHue oTpe3koB o GpopmyIier;

e  BBIUMCIIATH IUIOMAAN (UTYp, COCTABICHHBIX M3 JBYX WM 0ojee MpsSMOYroJbHUKOB,
[1apaJuIeJIOTPAMMOB, TPEYT OJIBHUKOB.

Harypanbsubie uncna. Jpoou. ParmonanbHble yrciia

BreinyckHUK HayduTes:

* IOHMMATh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS,;

* OTIEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C JISTMMOCTBIO HATYPATbHBIX YHCET;

* BRIp@KaTh 4YMCJIa B JKBUBAICHTHHIX (opmax, BbIOMpas Haubojee MOAXOJAIIYI0 B
3aBHUCHUMOCTH OT KOHKPETHOM CUTYaIl1H;

* CpaBHHBATH U YIOPSA0YMBATH PAI[MOHATLHBIC YHCTIA;

* BBIMOJHATH BBIUUCIICHUS C PAllMOHATbHBIMU YHCIAMH, COUYETas YCTHbIC U MUChbMEHHbBIE
MpUEMBI BRIYUCIICHUN, IPUMEHEHUE KAIbKYISATOpPa;

* UCIIOJIb30BaTh TIOHATHUS W YMEHUS, CBS3aHHBIC C TPOMOPIMOHAIBHOCTHIO BEIIMYUH,
MPOLIEHTAMH, B XOJI€ PEIICHUS MaTeMaTHYeCKHX 3aJad U 33/7a4 U3 CMEXKHBIX MPEIMETOB,
BBITIOJTHSTH HECIIOKHBIC MPAKTUICCKUE PACUETHI.

Buvinyckuux nonyuum 603mMoiCHOCHb

® NO3HAKOMUMbCSL ¢ NO3UYUOHHLIMU — CUCIMEMAMU  CYUCTeHUs C  OCHOBAHUAMU,
omauyHvimu om 10;

*yenyoums U paseumv NpeoCmAasieHuss O HAMYPANbHLIX YUCAAX U CBOUCMBAX
oenumocmu,

* HAYYUMbCA UCNONBL308AMb NPUEMBL, PAYUOHATUIUPYIOUUE BLIYUCIEHUS, Npuodpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8blOUPAs NOOXO0OAWUL O CUMYAYULU CNOCOO.
JlericTBUTENIbHBIC YUCIIa

BrITyCKHUK HAydUTCS:

* JICTIOJIH30BaTh HAYAIbHBIE MPEACTABICHUSI O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN,

* OTIEPUPOBATH MOHITHEM KBAJIPATHOTO KOPHSI, TPAUMEHSTH €r0 B BEIUHCIICHHSIX.

Buinycknux nonyuum 603mMoicHOCHb:

* pazsumsv npeocmasiienue o0 4ucie U YUCLOBbIX CUCNEMAX Om HAMYPAIbHbIX 00
OelicmeumenbHblX Yuces; 0 poau blYUCTIeHUL 8 NPAKMUKe,

*pazeumv U yenyoumv 3HAHUL O OeCAMUYHOU 3anucu OeucCmeUmeNbHbIX Yucel
(nepuoouueckue u Henepuoouueckue opoou,).

W3mepenus, npuOInKeHHs, OIICHKU

BrITTyCKHUK HAydUTCS:

* IICTIOJIB30BaTh B XOJ€ pEIIeHHs 3a7au dJIEeMEHTapHbIE MPEICTaBICHUS, CBSI3aHHBIE C
NpUOIKEHHBIMY 3HAUEHUSIMU BETHUUH.

Buinycknux nonyuum 603mMoicHOCHb:

* NOHAMb, UMO HYUCL08ble OAHHblE, KOMOpble UCHONb3VIOMCA O XAPAKMEPUCMUKU
00beKmMo8 OKpyHCaoue2o Mupa, AGIAI0MC NPeuMyujeCmeeHHo NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOTUINCEHHBIX 3HAYEHUL, COOePHCAUUXCA 8 UHPOPMAYUOHHBIX UCNOYHUKAX,
MOJHCHO CYOUMb 0 NOCPEULHOCTIU NPUOTIUNCEHUSL,

* NOHAMb, YMO NOSPEUHOCTb Pe3YIbMama GblYUCIEHUL O0NHCHA DbIMb COUBMEPUMA C
HO2ZPEUHOCBIO UCXOOHBIX OAHHBIX.

Anrebpanyeckue BbIpaKeHHs

BrInycKHUK HAy4UTCS:

* OIEPHPOBATH MOHATHUSIMHU «TOXKIECTBO», (TOXKIECTBEHHOE MPEOOpa30OBaHME», PEIIaTh
3a/1a4u, coeprkaiue OyKBeHHbIE TaHHBIE; paboTaTh ¢ (hopMyliaMu;



* BBIMIOJHATH MPEOOPa3OBaHMs BBIPAKEHHM, COJIEpXKAIIUX CTENEHH C IEJIbIMU
MOKa3aTesIMU U KBaJIpaTHbIE KOPHU;

* BBIIIOJHATH TOXKJIECTBEHHBIE NMPEOOpPa30BaHMs PAIIMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBUJI ACUCTBUI HAJ MHOTOWIEHAMU U alNreOpanyecKuMu ApoOsMH;

* BBIMIOJHATH PA3JI0KEHUE MHOTOYICHOB Ha MHOKHUTEIIH.

Buinycknuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* BLINONIHAMb MHO20ULA208blEe NPE0OPA308AHUS DAYUOHATILHBIX BbIPAIICEHULL, NPUMEHSs
WUpOoKUl HAbop cnocobos8 u NPUEMo8;

* NpuMeHsAmb MoNCOeCmEeHHble NPeodpa308aHus Ol peuleHuss 3a0ay U3 pPasiudHbIxX
pazoenos Kypca (Hanpumep, OA HAXONCOEHUs HAUOONbULE2O/HAUMEHbUIE20 3HAYEHUS
BbLIPAIICEHUSL).

YpaBHeHus

BbInycKHUK Hay4dHUTCA:

* pelarbh OCHOBHBIEC BU/bl PAllMOHAIBHBIX YPABHEHUN C OJHOM IEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHHI C ABYMS IEPEMEHHBIMU;

* IOHUMAaTh ypaBHEHHE KaK BAXKHEUIIYI0 MaTeMaTHYECKYI0 MOJENb JUIS ONUCAaHUS U
M3yUYeHHS pa3HOOOPA3HBIX PEANbHBIX CHUTYallui, pelIaTh TEKCTOBBIC 33]aun areOpandecKum
METOJIOM;

® IpUMEHATh  TpadUUecKue TPEACTABICHUS  JUIsl  WCCIEIOBAaHUS  YpPaBHEHUH,
WCCIIEIOBAHMS U PEIICHUS CUCTEM YPABHEHUI C ABYMS MTEPEMEHHBIMHU.

Buinycknux nonyuum 603mMoicHOCb:

* 061a0emb CHeYuanIbHLIMU NPUEMAMU DeUeHUsl YPAGHEHULl U Ccucmem YPAaGHeHULl,
VBEPEHHO NPUMEHAMb annapam YpasHeHull OJid peuleHus pazHooOpasHuiXx 3aday U3
MAmMemMamuKu, CMe}CHbIX NPeoMemos, NPAKMuUKU,

* npumenams 2paghuyeckue npeocmaegienus OJisi UCCLeO08AHUS VPABHEHUU, CUCmeM
VpasHenuil, cooepaicawux OyKeenHvle Kodghguyuenmeol.

Hepagenctra

BrImyckHUK HayquTCS:

* IOHUMAaTh U TMPUMEHATHh TEPMHUHOJIOTHUIO U CHMBOJIUKY, CBS3aHHBIE C OTHOIIECHHEM
HEPaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

* pemiath JMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HUX CHUCTEMbI; pellaTh
KBaJ[paTHbIE HEPABEHCTBA C ONOPOM Ha rpaduuecKre MpeACTaBIeHuUs;

* IPUMEHSTH anmapaT HePaBEHCTB IS PEIICHHS 33a]ad U3 Pa3IMYHBIX Pa3JIeNIoB Kypca.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* Pa3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, V8EPEHHO NPUMEHAMb
annapam HepaseHcmes 0/ peuleHUss pazHooOpA3HbIX MAmMemMamudyeckux 3a0ay u 3a0ad u3
CMENCHBIX NPeOMemos, NPAKMUKU,

* npumenams epaghuyeckue npedcmaegieHus OJisl UCCLe008AHUS HEPABEHCMS, CUCeM
Hepagencma, cooepacauux OyKeeHHvle Ko3ppuyueHmul.

OcHoBHbI€ OHATHA. YUCIOBBIE PYHKINH

BBIMyCKHUK HAYIHUTCS:

* IOHUMAaTh W WCIOJIb30BaTh (DYHKIMOHAIBHBIE TOHSITHS W S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS);

* CTpOUTH TpapUKH DIEMEHTApHBIX (YHKIHWHA; WMCCIENOBaTh CBOMCTBA YHCIIOBBIX
(GyHKIUI Ha OCHOBE M3YYEHHUSI TOBEACHUS UX TPAPUKOB;

* MOHMMAaTh (PYHKIUIO KaK BaXHEUIIYI0 MaTEeMaTU4YeCKyl0 MOJAENb Ui OINUCAHUS
MPOIIECCOB W SIBIICHHN OKPYXAIOMIETO MHUpA, MPUMEHATh (DYHKIHMOHATBHBINA SI3BIK LIS
OIMCAHMS U MCCIIeIOBaHUS 3aBUCUMOCTEH MEX Ty (PU3NYECKMMHU BEIUYHMHAMHU.

Buvinyckuux nonyuum 603Mo#CHOCMb HAYYUMBCAL:



* IPOBOOUMb UCCNIE008AHUS, CEAZAHHbIE C U3VUEHUeM CBOUCE (YHKYUL, 8 MOM Yucie ¢
UCNONIb308AHUEM KOMNbIOMEPA; HA OCHO8e 2PApUKO8 U3VYEHHbIX QYHKYUL cmpoums Oonee
cnoxcuvle epaguku (KycouHo-3a0aHHble, C «8bIKOJOMbIMUY MOUKAMU U M. N.);

* UCNOAB306aMb (PYHKYUOHAIbHBIE NPEOCABNCHUS U CBOUCMEA (DYHKYULL 01 peuleHUsl
MamemMamuyeckux 3a0ay U3 pasiuidHblx paszoenos Kypcd.

YucnoBble IOCIEI0BATEIBHOCTH

BrinmyckHuK Hayuures:

* [IOHMMaTh W HCIIOJIb30BATh SI3bIK MOCIEAOBATEIbHOCTEH (TEPMUHBI, CHMBOJIMYECKUE
0003HauCHHUS ),

* IpUMEHATH  (OPMYJBI, CBS3aHHbIE C AapUPMETHUYECKOH M T'€OMETPHUECKON
mporpeccueii, U amnmapar, cGOpMHUpPOBAHHBIA MPH U3YUYEHUU IPYTHX pa3[eloB Kypca, K
PEILICHHIO 3a/1a4, B TOM YHUCIIE C KOHTEKCTOM M3 peaslbHON KHU3HH.

Buvinyckuux nonyuum 603mMo#CHOCHb HAYUUMBCAL

* pewiams KOMOUHUPOBAHHbIE 3A0auU C NpUMeHeHueM Gopmyn N-20 YieHa U CyMmbl
nepsvix N uieHo8 apughmemuueckou U 2eoMempudeckoll npozpeccuu, NPUMEHss Npu dMom
annapam ypasHeHuil U HepageHcms,

* NOHUMAMb  APUPGMEMUUECKVIO U  2eOMEeMpPUYecKyl0o Npocpeccuro Kaxk @yHKyuu
HamypaibHO20 apeyMeHma, CeA3bl8amsb apupmMemudeckyro npocpeccuio ¢ JIUHelHbIM
POCMOM, 260MeMPU1ecKyo — ¢ IKCNOHEHYUATbHIM POCIOM.

OnucarenbHas CTaTUCTHUKA

BbIMyCKHUK Hay4YHTCSl UCTIONB30BAaTh MPOCTEHINNE CIIOCOOBI MPECTABICHUS U aHATN3a
CTAaTHUCTUYECKUX TAHHBIX.

BoinyckHux nomyuum 603MOoHNCHOCMb NPUOOPeCmU NEPEOHAUATbHBI ONbIM OPAHUZAYUU
cbOopa O0anHvIX npu NposedeHUl onpoca 0OUeCm8eHHO20 MHEHUs, OCYWEeCMEIISIMb UX AHANU3,
npeocmasisims pe3yabmamol ONPoca 8 8ude mad.iuysl, OUASPaAMMbL.

Crnyuaiinbie COOBITUS U BEPOATHOCTD

BhIMyCKHUK Hay4yUTCS HAXOIUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSITHOCTH CIYyYaillHOTO
COOBITHS.

BoinyckHux noayuum 603MONCHOCMb Npuobpecmu  Onvim NpPoBeOeHUs CAY4auHbIX
9KCNEPUMEHMO8, 8 MOM HYUCIe C HOMOWDBIO  KOMNLIOMEPHO20  MOOeNUPOBaAHUs,
uHmepnpemayuy ux pe3yibmamos.

KomOunatopuka

BreimyckHUK HayuyWTCs pemaTh KOMOWMHATOpHBIC 3aJaud Ha HAXOXKICHHWE dYHCIa
00BEKTOB MJIM KOMOMHALINH.

BoinyckHux noayuum 803MOMCHOCMb HAYYUMbCA HEKOMOPbIM CHeYUAIbHbIM NPpUémam
peuieHus KOMOUHAMOPHbIX 3a0at.

CopaeprxaHue 0OCHOBHOI0 0011ero 00pa3oBaHus 1o yueOHOMY NpeaMeTy
Cooeporcanue mamemamuuecko2o 0o6pazoeanuss B OCHOBHOH HIKone GopMHUpyeTcs Ha OCHOBE
(GbyHAaMEHTAIBHOTO Sipa LIKOJBHOIO MaTeMaTHyeckoro obpaszoBaHus. B mporpamme oHO
NPEJCTAaBICHO B BHJE COBOKYIMHOCTH COJEPKATEIbHBIX pPAa3/eNoB, KOHKPETH3HPYIOIINX
COOTBETCTBYIOILIME OJIOKHM (YHAAMEHTAIBHOTO sApa NMPUMEHUTEIBHO K OCHOBHOM INIKOJIE.
[Iporpamma persiiaMeHTHpyeT 00beM MaTepuaia, 00S3aTeNbHOTO A U3y4YEeHUs] B OCHOBHOU
IIKOJIe, @ TAKXKe JIaeT MPUMEPHOE €ro pacnpeaeaeHre Mexay 5—6 u 7—9 kinaccami.

Conep:xaHue MaTeMaTH4ecKoro 0Opa3oBaHUS B OCHOBHOM MIKOJIE BKITIOYAET CIETYIOIINE
paslensl: apugmemuka, aneebpa, QyHKYuu, 6epoAMHOCMb U CMAMUCTUKA, 2€0MempuUsl.
Hapsiny ¢ 3TUM B HEro BKIIIOYEHBI /1BA JONOJHHUTEIBHBIX Pa3Zelia: JI02UKA U MHOHMCeCmed,
mamemamuka 6 UCMOPUYEeCKOM pa3eumuu, 4YTO CBA3aHO C peanu3aunued nenei
OOIIEHHTEIUIEKTYaIbHOTO U OOIMIEKYIBTYPHOTO pa3BUTHS ydanmxcs. ComepikaHne KaXJoro
U3 9THX  pPa3JeloB  Pa3BOpPAyMBAeTCs B  COJAEPKATEIbHO-METOAMYECKYIO  JIMHHIO,



MIPOHUBBIBAIOIIYI0 BCE OCHOBHBIC Pa3elibl CONEPIKaHUS MAaTEMaTHYEeCKOro OOpa3oBaHMs Ha
JIAHHOM CTYIICHH O0y4YEHUS.

Conepxanne pasnena «ApudMeTHKa» CIYKUT 0a30i g JAJMbHEHUINEro HW3ydeHUs
yYalIMMHUCST MAaTeMaTUKHU, CHOCOOCTBYET pa3BUTHIO MX JIOTHUYECKOTO  MBILIUICHUS,
(GOpPMUPOBAHHIO YMEHHUS TOJIb30BATHCS  ANTOPUTMaMH, a TaKXke TMPUOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B MOBCEIHEBHOM KU3HU. Pa3BuTHe MOHATHS O YHCIe
B OCHOBHOM IWIKOJ€ CBSI3aHO C pAalMOHAJIBHBIMU U HPPAlMOHAIBHBIMU YHUCIIAMHU,
dbopMUpOBaHHEM MEPBUYHBIX MPEICTaBICHUM O JEHCTBUTEIBHOM 4HCIE. 3aBeplICHUE
YUCJIOBOM JIMHUU (CHUCTEMATH3allds CBEICHUM O JEUCTBUTENBHBIX YUCIIAX, O KOMIUIEKCHBIX
YHCllax), Tak e Kak U 0ojiee cIoKHbIe BOMPOCH apudMeTuku (aroputM EBkinnia, ocHoBHas
TeopeMa apu(METHUKH ), OTHECEHO K CTYIEHH OOIIET0 CpeaHero (MOJIHOT0) 00pa3oBaHusl.

Copepxanune pazgena «Aunrebpa» HampaBlieHO Ha (opMHpOBaHUE Yy  ydalIuxcs
MaTEeMaTUYECKOro arnmapara Jyisi peleHus 3a7a4d U3 pa3HbIX pa3/ieJIOB MaTEMaTHKH, CMEKHBIX
MIPEIMETOB, OKPYKAIOIIEeH peallbHOCTH. SI3bIK anreOphl MOAUYEPKUBACT 3HAYCHUE MaTeMaTHUKU
KaK sI3bIKa JUISl TTOCTPOEHHS MAaTEMaTUYECKUX MOJIEJIEH MPOIECCOB U SIBIICHUM PealbHOTO
mupa. B 3agaun u3yuenus anreOpbl BXOIAT TAaKXKE Pa3BUTHE AITOPUTMHUECKOTO MBIILICHUS,
HEO0OXOMMOT0, B YAaCTHOCTH, JJII yYCBOCHUS Kypca HWH(POPMATHKH, OBIAJCHUS HABBIKAMHU
NEAYKTUBHBIX paccyxkaeHuil. [IpeoOpazoBanne cUMBOJIBHBIX (DOPM BHOCHUT crielU(PUUECKUN
BKJIaJ] B pa3BUTHE BOOOPaXKEHHUS yYAIIMXCSA, MX CIHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpPUECTBY. B OCHOBHOI 1IKOJIe MaTepuan TPYNIUPYETCS BOKPYT PalMOHAIBHBIX
BBIDOKEHHUI, a BONPOCHI, CBSI3aHHBIE C  HUPPALUOHAIBHBIMU  BBIPAKEHUSMU, C
TPUTOHOMETPUUECKUMU (PYHKIHUAMH M TpeoOpa3oBaHUSIMHU, BXOIAT B COJAEpKAHHE Kypca
MaTEeMAaTHUKHU Ha CTapiied CTyIeHH 00y4eHHUs B IIKOJIE.

Copnepxanne pasznena «DyHKIUN» HaAlLlEJICHO HA IMOJYYEHHUE IIKOJIbHUKAMH KOHKPETHBIX
3HAHUKW O (YHKIMKM Kak BaKHEHIIEH MaTeMaTUYeCKOW MOJEIu [UIsi ONUCAaHUA |
UCCJIEIOBaHMSI PAa3HOOOpPA3HBIX MpOIECCOB. [3yueHue HTOro marepuana CHoCOOCTBYET
Pa3BUTHIO y yYalIUXCsl YMEHHUSI MCIOJIB30BaTh PA3jIUYHbIC SI3bIKM MAaTEMATUKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpaduueckuii), BHOCUT BKJIAI B (pOopMHpOBaHHE MPEACTaBICHUH O POIU
MaTE€MaTHUKHU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYpPHI.

Pasnen «BeposTHOCTP M CTaTUCTHKa» — OO0S3aTENbHBIA KOMIIOHEHT IIKOJIHHOTO
00pa3oBaHusl, YCUJIMBAIOIINN €ro MPUKIATHOE M MPAKTUYECKOE 3HAYEHHE. DTOT MaTepual
HEOOXOUM TIpex/ie Bcero s GopMHUpPOBaHUS Y ydamuxcs (GyHKIIMOHAIBHOW IPaMOTHOCTH
— YMEHHUM BOCIPUHUMATH U KPUTHUYECKU aHAITM3UPOBATh HH(POPMAIIHIO, PEJICTABICHHYIO B
pa3iauyHbIX opMax, TOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX pPEallbHbIX 3aBUCHMOCTEH,
MPOBOJIUTh TIPOCTEHIITNE BEPOSTHOCTHBIE pacueThl. M3ydeHue OCHOB KOMOMHATOPUKH
MO3BOJIUT YYAI[UMCSl pacCMaTpuBaTh CIydyau, OCYHIECTBIATH Mepedop M TOJCYET uucia
BApUAHTOB, B TOM YHCJIE B MPOCTEUIINX MTPUKIIATHBIX 3aadax.

[Ipu n3y4eHnn CTaTUCTUKU U BEPOSITHOCTH PACILIUPSIOTCS MPEICTABIECHUS O COBPEMEHHOM
KapTUHE MHpa M METOJaX €ro HMCCieNoBaHus, popMUpYyeTCS MOHUMAHHUE POJIU CTATUCTUKH
KaK HCTOYHMKA COLMAJIbHO 3HAYMMOW HMHQPOpPMAIMM U  3aKIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIUICHHS.

Lens conepkanust paznena «l'eomeTpusi» — pa3BUTh y y4YalIUXCsl NMPOCTPAHCTBEHHOE
BOOOpaX€HHWE W JIOTUYECKOE MBIIUICHUE ITyTeM CHCTEeMAaTHYEeCKOTO HW3Y4YEHHUsI CBOWCTB
reOMeTpPHUECKUX (UTYp HA MIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHHUS ITHX CBOWCTB MpPH
PEIICHUH 3a/1a4 BBIYUCIUTEIHHOTO U KOHCTPYKTUBHOTO XapakTepa. CylecTBeHHast pojib TIPH
9TOM OTBOJUTCS PAa3BUTHIO TeOMeTpUYecKol UHTyunuu. CoueTaHue HarJsIAHOCTH CO
CTPOTOCTBIO ABJISIETCA HEOTHEMJIEMOM YacThIO TE€OMETPUYECKHMX 3HaHUM. Marepuain,
oTHocsmiicss Kk Omokam «KoopauHaTel» U «BeKTOph», B 3HAYUTENHHOW CTETICHH HECET B
cebe MEXKIpEAMETHBIC 3HAHHS, KOTOPBbIE HAXOIIT TPUMEHEHHE KaK B Pa3IUYHBIX
MaTeMaTUYeCKUX JTUCHUIIMHAX, TaK U B CMEXHBIX IIPEIMETAX.

OcobenHocThio paznena «JIoruka U MHOXKECTBa» SIBISIETCS TO, YTO TPE/ICTABJICHHBIA B
HEM Marepuaj MPEUMYIIECTBEHHO H3Y4YaeTcs M HMCHOJIb3yeTCs pAaCIpeleleH0 — B XOJe



paccMOTPEHMsI Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOLIMI MaTepual HaleJeH Ha
MaTeMaTHYECKOE pa3BUTHE ydallMXcs, (OPMHUPOBAHUE Y HUX YMEHHUS TOYHO, CKATO U SICHO
M3JIaraTh MBICIIA B YCTHOU U IMCbMEHHOU peyH.

Paznen «MaremaTtuka B MCTOPHMYECKOM Pa3BUTUW» IpelHA3HAyYeH A (HOPMUPOBAHMS
IPEJCTaBICHUM O MaTeMaTHUKE KaK 4acTH YeJIOBEYECKOW KYJbTYpbI, JUIsl OOLIEro pa3BUTHS
HIKOJBHUKOB, JUISI CO3/IaHUsl KYJIbTYpHO-UCTOpHUYECKOW cpeabl oOyueHus. Ha Hero He
BBIJICIIIETCS CIIELUAIbHBIX YPOKOB, YCBOCHHUE €r0 HE KOHTPOJIUPYETCS, HO COIEpKAHUE ITOTO
paszena OpraHMyHO IPUCYTCTBYET B y4eOHOM IpOLIECCe KaK CBOErO poja I'yMaHUTapHbIN
¢oH mpu paccMOTpeHHMH TPOOJIEMAaTUKH OCHOBHOTO COACp)KAHUS MaTeMaTU4eCKOTO
oOpazoBaHwUs.

CornacHo mpoekTy y4deOHoro (oOpa3oBaTesIbHOTO) IUlaHa B 7—9 Kkiaccax u3ydaercs
npenMet «MaTtemaTtukay (MHTerpUpOBaHHBIN MTPEIMET).
Pacnpenenenne yueOHOro BpeMEHU MEXKAY 3TUMH MPEIMETaMU MPECTABICHO B TAOIUIIE.

Knaccent Ipeamertni KounyecTBO IMpeamertni KouunyecTBO 4acoB Ha
MaTeMaTH4eCK [4acoB Ha MaTeMAaTH4YeCKOro |CTyleHH  OCHOBHOIO
0ro HMKJa CTyNeHH HUKJa € Y4YeToM|00pa3oBaHUA

OCHOBHOI'O pacumIMpeHHoro
o0pa3oBaHu U3y4YeHH s
bl
7-9 MareMartuka 630 Maremartuka 630
Bcero 630

[Ipenmer «MatemaTtuka» B 7-9 KilaccaX BKIIIOYaeT HEKOTOPBIC BOIPOCH apU(PMETHKH,
pa3BHUBAIOIIME YHUCIOBYIO JIMHHIO 5—6 KiaccoB, COOCTBEHHO airedpanyeckuil marepuai,
JJIEMEHTapHble (QYHKIMH, a TaKXKe »3JEMEHTHl BEPOSTHOCTHO-CTATUCTUYECKOW JIMHUH,
€BKIIUIOBY TEOMETPHIO, DIIEMEHTHI BEKTOPHOU areOphl, FTeOMETPHUSCKHE TPEOOpa3OBaHus.

APU®METHUKA (240 4)

Harypanbnasle uncna. Harypaneneii  psng. JlecsaTudHas  cuctemMa  CUMCIICHHS.
Apudmernueckue IeicTBUA € HaTypalbHbIMH yHciaamu. CBoHCTBa apuMETHUECKUX
JIEUCTBUIL.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

YucnoBble BBIPDAKEHUS, 3HAUYEHUE YHUCIOBOrO BblpaxkeHUs. Ilopsmok nedcTBuil B
YHUCIOBBIX  BBIP@KEHUSX, HUCIOJb30BaHME CKOOOK. PemieHne  TEKCTOBBIX — 3ajad
apupMEeTUUECKUMHU CIIOCOOAMH.

Jennrenu u kpatHele. CBOMCTBA U NpU3HAKU AeauMocTu. IIpocTsie u cocTaBHBIE UuCIa.
Paznoxxenne HaTypallbHOTO YKcia Ha IPOCThIE MHOKUTENH. JleleHne C OCTaTKOM.

JApodu. OGsikHOBeHHBbIE JpoOu. OCcHOBHOE CBOICTBO Jipobu. CpaBHEHHE OOBIKHOBEHHBIX
npoOeit. ApudmMeruueckue NEeUCTBUS C OOBIKHOBEHHBIMHU ApoOsiMu. HaxoxxneHue vactu OT
LIEJIOTO U LEJIOTO 1o ero yactu. Jlecstuunble Apoou. CpaBHEHHE JeCATUUHBIX ApoOeil. Apud-
METHYECKHE JEUCTBUA C AeCATUYHBIMU ApoOsmu. [Ipeacranenue gecsaTUUHON ApodU B BUJE
OOBIKHOBEHHOM JIpoOM W OOBIKHOBEHHOH B BHJE JecATUYHOH. IIpOIEeHTHI; HaxoXIeHHe
MPOLEHTOB OT BEJIMYMHBI M BEIMYMHBI IO ee IMpoueHTaM. OTHOIEHUE; BbIpaKEHUE
OTHOIIEHHUS B NpoleHTax. [Iponopuus; 0CHOBHOE CBOMCTBO NPONOPLUMHU. Pelienre TeKCTOBBIX
3a/1a4 apuPMETHIECKUMH CTIOCOOaMHU.

Panmonanbuble 4yuciaa. IlomoxurenbHble M OTpHULATENbHBIE YHCIA, MOIYJIb 4YHCIA.
MHoXecTBO 1eNbIX 4Kceld. MHOXKECTBO pallMOHAIbHBIX YHCEN; PallMOHAJIBHOE YHCIO KaK
otHourenue |f, rae

m — 1eJN0oe 4YHUCIOo, n — HarypanbHOe uucio. CpaBHEHHE pAlMOHAJIBHBIX YHCEIL.
Apudmernueckne IEWCTBUS C palMOHAIbHBIMM uuciamMu. CBoiicTBa apudMeTHUECKUX
nerctBuil. CTENEHD ¢ [IEIBIM IOKAa3aTeIEM.



JeiicTBuTeabHBbIe uMcaa. KBaapaTHeiii kopeHb u3 uucia. KopeHb TpeTbheil cTemneHwu.
[Tonsitue 006 mppammoHaabHOM Ymcie. MppanuoHnansHOCTh uncia V2 B HECOM3MEPUMOCTh
CTOPOHBI W JUAaroHagu KBajpara. JlecaTuuHble NPUONMKEHHUS UPPALMOHAIBHBIX YHCEI.
MHOXeCTBO JAEUCTBUTEIBHBIX YHCEN; MpEeACTaBICHUE IACHCTBUTENBHBIX YHCENT B BHIE
OECKOHEUHBIX JAecATUYHBIX JApoOed. CpaBHEHHE IEHCTBUTENBHBIX uucesl. KoopauHatHas
npsimasi. U3006paxkeHne yncesn ToukaMu KOOpIMHATHOU IpsiMON. YUCIIOBbIE TPOMEKYTKH.

N3mepennsi, npudam:kenus, oueHkH. Pa3mepsl O0OBEKTOB OKpyXkamomero mupa (oT
3JIEeMEHTApHBIX YacTHll A0 BcelleHHOil), NTUTENbHOCTh MPOLECCOB B OKPYXKAIOIIEM MHpE.
Breigenenue Muoxwutens — crernedn 10 — B 3anucu umcna. [IpuOnkeHHOE 3HAYCHHE
BEJIMUMHBI, TOYHOCTb MpuOIMKeHus. OKpyrieHHe HaTypalbHBIX YHUCENl U JECATUYHBIX
npo6eit. [Ipukuaka u oleHKa pe3yabTaToB BHIYHCICHUN.

AJITEBPA (200 u)

Auredpanyeckne BbIpaskeHHsl. byKBeHHbIE BbIpaKE€HUS (BBIPAXKEHMSI C IEPEMEHHBIMMU).
YucnoBoe 3HaueHuMe OYKBEHHOTO BbIpaXKeHHs. JlomycTumble 3HAUYEHUS IE€PEMEHHBIX.
[ToncranoBKa BBIpaKEHHM BMECTO IepeMeHHBIX. [IpeoOpazoBanne OYKBEHHBIX BBIPAKECHHIM
Ha OCHOBE CBOWCTB apumMeTHueckux AeHCTBUM. PaBeHCTBO OyKBEHHBIX BBbIpa)KEHUI.
ToxnectBo. CreneHb C HaTypaJbHbIM IIOKa3zaTreileM M ee cBoilctBa. OJIHOWIEHBI U
MHoOrounensl. CreneHb MHorouiaeHa. (CiiojkeHuE, BBIYMTAHME, YMHO)KEHHE MHOTOUJICHOB.
@opMynbl COKPAIICHHOIO YMHOKEHMS: KBaJpaT CyMMBI M KBajpar paszHoctu. dopmyna
pasHocTH KBazapaToB. IIpeoOpa3oBaHue LeNOro BbIpa)k€HUs B MHoOrowieH. Pa3znoxeHue
MHOTOWJICHOB Ha MHOXHUTEIU. MHOrowIeHbl ¢ OJHOW mnepemeHHou. KopeHb MHOrousiesa.
KBazpaTHblil TpeX4sIeH; pa3oKeHUEe KBaJPATHOTO TPEXUICHA HA MHOKUTEIH.
Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO —anreOpamueckoid napobu. Croxenue,
BBIUUTAHUE, YMHOXKEHUE, JeJeHue anredpandeckux apodeit. CreneHb ¢ LeNbIM IOoKa3aTeneM
U €€ CBOMCTBA.

PanyonasibHble BeIpaskeHHs U UX peoOpa3oBaHus. Jl0ka3aTenbCTBO TOXK/IECTB.
KBanpatasie kopau. CBOMCTBa apuMETHYECKHX KBAJPATHBIX KOPHEH M MX NMPHUMEHEHHUE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAKECHUN U BBIYUCICHUSM.

YpaBHeHnusi. YpaBHeHue ¢ ojiHoM nepemenHoi. Kopens ypaBHenus. CBONCTBA YHCIOBBIX
paBeHCTB. PaBHOcuibHOCTH ypaBHeHuil. JIunelHoe ypaBHeHue. KBanpaTHoe ypaBHeEHue:
dbopmyna KopHeH KBagpaTHoro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHUH,
CBONAIIMXCS K JIMHEHHBIM M KBaJApaTHbIM. IIpumepsl pelieHuss ypaBHEHHMH TpeTbell U
4yeTBepTO creneHu. PemieHue npoOHO-pallMOHANbHBIX YPaBHEHUH. YPaBHEHHE C JBYMS
nepeMeHHbIMU. JIMHEHOE YypaBHEHHME C JBYMs IIEPEMEHHBIMH, IPUMEPBHI PEILICHUS
ypaBHEHUH B 1eNbIX ynciax. CuctemMa ypaBHEHUH C ABYyMsI IEpeMEHHbIMU. PaBHOCHIIBHOCTh
cucteM. CHCTeMBl JABYX JIMHEHHBIX YpPaBHEHUH C JBYMs II€PEMEHHBIMHU; pEIICHUE
ITOICTAHOBKOM U ciio’keHHeM. [IpuMepsl penieHns CucTeM HEJIMHEHHBIX YPABHEHUM C IBYMs
nepeMeHHbIMU. PerleHne TEKCTOBBIX 3a/jad  ajdredpanyeckuM CcrocodoM. JlekapToBbl
KOOpAMHAaThl Ha IockocTu. ['paduueckas wuHTepmperauus YpaBHEHHS C  JIBYMs
nepeMeHHbIMU. ['papuk JUHEHHOro ypaBHEHUs C JBYMS II€PEMEHHBIMM; YIJIOBOU
KOA(Q(UIMEHT NpsSIMOM; YyCIOBHE MapalieIbHOCTH HpsMbIX. ['paduku mpocredmmx
HEJIMHEHHBIX ypaBHEHUI: mapabosa, runepbona, oKpyKHOCTb. I'paduueckas uHTepnpeTanus
CHUCTEM YpaBHEHHUH C IBYMs IEPEMEHHBIMH.

HepaBencrBa. UYucnosble HepaBeHCTBA U MX cBoucTBa. HepaBeHCTBO ¢ OaHOU
IepeMeHHON.PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHbIE HEPAaBEHCTBA C OJHOW IEPEMEHHOMN.
KBanparsble HepaBeHCTBA. CHCTEMBI HEPABEHCTB € OJIHOM MEPEMEHHOM.

®YHKIUU (65 u)

OcHOBHbIE NOHATHA. 3aBUCUMOCTH MEX]ly BelnunHaMu. [IpencraBienue 3aBUCUMOCTEN
dopmynamu. [Tonstue Gynkuuu. OOGnIacTh ONpENENICHNUsS U MHOXKECTBO 3HAUYCHUH (YHKIUH.



Crioco6s! 3ananus Qynkmun. I'papux ynkiuu. CpoiicTBa (yHKUMH, UX OTOOpa)KeHHE Ha
rpaguxke. [Ipumeps! rpagMKoB 3aBUCHUMOCTEH, OTPaKAIOIIUX pealIbHbIE IPOLIECCHI.

YucnoBble  pynknuu. DyHKIMHM, ONUCHIBAOIIME TOPSIMYIO H  OOpaTHYIO
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX Irpaduku u cBoicTBa. JInHeiiHas QpyHKuus, ee rpaduk
u cBoiictBa. KBampatnunas ¢yHkuus, ee rpaguxk u coicTBa. CTemeHHbIE (QYHKIUHU C
HaTypaJbHBIMU MMOKa3aTeasiMu 2 U 3, ux rpaduku u cBoiictBa. [’ paduku dyHkuumii y = afx, y
=[x,y =\x\.

YucnoBble mocjaeg0BaTeIbHOCTH. [IoHATHE YKMCIOBOM IOCIENOBATENBHOCTH. 3alaHuE
MOCIIEI0OBATEIPHOCTH PEKYPPEeHTHOU Popmyrnol u hopMynoit «-ro dwieHa. Apudmernyeckas
U reoMerpuyeckas nporpeccud. QPopMmynbl N-ro  wieHa apupMETHYecKod H
FEOMETPUUECKON TIporpeccuid, CyMMbl HE€pBbIX N  wieHOB. M300pakeHHe WIEHOB
apu(MeTHYECKOM U TEeOMETPUUYECKOW Mporpeccuil TOYKaMHM KOOPAMHATHOM IUIOCKOCTH.
JInHeHbIN U SKCIOHEHIMANIBHBIN pocT. CI0KHbIE IPOLEHTHI.

BEPOATHOCTDBb U CTATUCTUKA (50 u)

OnucareabHasi craTuctuka. llpesncraBieHue OaHHBIX B BHAE TaOMuL, Juarpamw,
rpa¢ukoB. CiydaiiHas M3MeHYHMBOCTb. CTAaTUCTMUYECKHE XapaKTEPUCTUKU HabOpa JaHHBIX:
cpenHee apudmeTHueckoe, MenuaHa, HauOoJblIee M HAUMEHbIIEE 3HAUCHMSA, pa3Max.
[IpencraBieHne o BEBIOOPOYHOM HCCIIEIOBAHUU.

Cayuaiinble coObITHMS M BepOATHOCTH. [loHsATHE O ciydyallHOM ONbITE U CIly4alilHOM
cobbiTum. Yacrora ciyyaitHoro coObiTusi. CTaTUCTUUECKUI MOAXO0]] K TOHATUIO BEPOSTHOCTH.
BeposiTHOCTH TMPOTUBOIIONIOKHBIX COOBITUH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHSI.
PaBHOBO3MOXKHOCTB cOObITHI. KiTaccuueckoe onpeneneHne BEpOsTHOCTH.

Kom0unaropuka. Pemienne  KOMOMHATOpHBIX  3ajad  1epebopoM  BapHaHTOB.
KomOunartopHoe npasuio ymMHoxxeHus. [lepectaHoBkU U pakTopHal.

TFEOMETPUA (255 u)

Harasanas reomerpus. Harsiiaele npesncraBieHus o Gurypax Ha IJIOCKOCTHU: MpsiMasi,
OTpEe30K, JIy4, yroJl, JIOMaHas, MHOIOYTOJIbHUK, OKPY)KHOCTb, Kpyr. YeTblpexyrojbHUK,
OpSMOYTOJIBHUK,  KBajgpaT.  TpeyroibHUK, BUABI  TPEYroJbHUKOB.  I[IpaBuiibHBIE
MHOTOYyrojbHUKU. M300pakeHue reomerpuueckux ¢uryp. B3aumHoe pacnonoxeHue ABYX
IPSIMBIX, IBYX OKPYKHOCTEH, IPSIMOI U OKPYKHOCTH.

JnuHa otpeska, noMaHoW. Ilepumerp MHOroyrojgpHuka. ENMHUIBI M3MEpEHUs UIMHBL.
N3mepeHnue JUIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3alaHHOM JUTMHBI.

Bunel yrios. I'pagycHas Mepa yria. M3mepeHue M IOCTpPOCHHUE YIVIOB C IIOMOLIBIO
TPaHCIIOPTHPA.

[TonsiTre momanu GUrypsl; €IMHULBI U3MEepeHUs mowaau. Ilnomane npaMoyroapHuKa
U Tuomaap kBajapara. [lpubnmxkenHoe n3MepeHue ruiomazei guryp Ha kierdaroi Gymare.
PaBHoBenukue purypsr.

Harnsinaele mpeicTaBieHHs O MPOCTPAHCTBEHHBIX (urypax: KyO, mHapaysienenurnes,
npusMa, nupaMuja, map, cgepa, Konyc, nuausap. M3o0paxenue npocTpaHCTBEHHBIX (GuUryp.
[Tpumeprl ceuenuii. MHororpanHuky. [IpaBuiabHble MHOrOrpaHHUKHU. IIpumMepsl pa3BepTok
MHOT'OIPAHHUKOB, IUIMHAPA U KOHYCA.

[Tonsitue o6bema; equauLbl 00beMa. OOBEM MPSIMOYTOJIBLHOTO MapajlieNenunesa, Kyoa.

[Tonsitue o pasenctBe @uryp. LleHTpanbHas, oceBas U 3€pKaJbHAsg CHMMETPHH.
N300parkeHre CAMMETPUYHBIX (QUTYD.

I'eomerpuueckue ¢purypsl. IIpsmeie u yriusl. Touka, npsMasi, I0cKocTb. OTPE30K, JIyd.
VYrou. Buns! yrios. BepTukanabHble U CMEKHBIE YITIbl. bruccekTpuca yria.

[TapaienpHble U nepecekaroniyecs npsmsele. [lepnenaukynspHsie npsMeie. Teopemsl 0
NapauIeIbHOCTHA U NEPNEHIUKYIAPHOCTH NpAMBIX. lleprienauKynsap u HaKJIOHHas K IMPSIMOM.
CepenMHHBIN EPIEHAUKYISIP K OTPE3KY.



['eomerpuyeckoe MecTo TO4YeK. CBOWCTBA OWCCEKTPUCHI yIiia W CEePEeIUHHOTO
NEPIEHIUKYIIApaA K OTPE3KY.

TpeyronpHuk. Breicota, Memmana, OuWCCeKTpuca, CpEAHSAS JHHHUA TPEYroJbHUKA.
PaBHOOeipeHHbIE M pPAaBHOCTOPOHHUE  TPEYrOJbHMKH;  CBOWCTBA W IPU3HAKU
paBHOOEIPEHHOTO TpeyroyibHuKa. Ilpu3Haku paBeHCTBAa TpPEyrodbHUKOB. HepaBeHCTBO
TpeyroiabHuKa. COOTHOIIEHHsS MEXIy CTOPOHAMHU M yrilaMu TpeyrojabHuka. CymMma yrios
TpeyrojabHuKa. BHemHue yrisl TpeyroiabHuka. Teopema @aneca. [lonobue TpeyroibHUKOB.
[Tpuznaku mnonobust TpeyronbHukoB. Teopema Iludaropa. Cunyc, KOCHUHYC, TaHIEHC,
KOTaHI'€HC OCTPOro yria NpsMOYIroJbHOTO TPEYroJabHUKA U YIioB oT 0 10
180°; mpuBeneHue K ocTpoMy yriy. PemieHue npsMoyroibHbIX TPEyroJbHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO. (DOpMyIbI, CBA3BIBAIOIIUE CHHYC, KOCHHYC, TaHICHC,
KOTaHI'€HC OJIHOTO M TOrO e yria. Penenue TpeyrojbHUKOB: TEOpEMa KOCUHYCOB U TEOpEMa
CHUHYCOB. 3aMe4aTebHble TOUKH TPEYrOJIbHUKA.

YereipexyronbHuk. [lapamnenorpamMm, €ro cBOHCTBa W HOpu3HAKU. [IpAMOYronpHUHK,
KBaJpaT, poMO, UX CBOMCTBA U MpU3HAKU. Tpanenus, cpeiHss JIMHUS Tparneuuy.

MHoroyronpHuk.  Beinmyksible  MHOroyroiapHuku. CyMMa — YIJIOB  BBIIYKJIOTO
MHOIOYrojbHUKa. [ IpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb U Kpyr. [yra, xopna. Cexrop, cerMeHT. LleHTpanbHbIl yroi, BIUCAaHHBIN
yroJi; BeJIMYMHA BIMCAHHOIrO yria. B3aummHoe pacrnosokeHue npsiMOd U OKPYXHOCTH, ABYX
okpyxHocTel. KacarenpHas u cekymas K OKPYXHOCTH, UX CBOMCTBA. BmucaHHble u
ONMCAHHbBIE MHOTOYTOJIbHUKH. OKpPY’KHOCTb, BIIUCAHHAS B Tpe-

VIOJIbHUK, W OKPYXXHOCTh, OIMCAHHAs OKOJIO TPEYrojbHUKA. BIMcaHHBIE W OIHMCAHHBIC
OKPYXKHOCTHU MPaBUILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue npeodpazoanus. [lorstue o paBercTe ¢uryp. [loHaTHE O NBHKEHUU:
oceBasi U LIEHTpaJbHAs CUMMETPUH, MapajlieNbHbIi nepeHoc, moBopot. [lonstue o mogobuu
¢buryp v roMOTETHH.

Pemienne 3amau Ha BBIYMCIEHHE, JOKA3aTEIbCTBO U IOCTPOCHHUE C HCIOJIb30BAaHUEM
CBOMCTB M3y4YEHHBIX QUTYP.

HN3mepenue reoMeTrpuvecKMx BeJW4YMH. [[muHa oTpeska. PaccTosstHue OT TOYKH /0
npsiMoii. PaccTosiHue Mex Ty napaiienbHbBIMU MPSIMBIMH.

IIepumeTp MHOTOYTOJIBHHKA.

JlnrHa OKpY>KHOCTH, YUCJIO SI; ATTUHA IyTH OKPYKHOCTH.

['pagycHas mepa yria, COOTBETCTBHE MEXAY BEIMYUHOW IIEHTPAJIBHOTO YIJia M JUIMHON
JTyTH OKPY>KHOCTH.

[TorsiTrie TomaauM TWIOCKUX (GUTYp. PaBHOCOCTaBIEHHBIE W PABHOBEIUKHE (UTYPEHIL.
[Tnomane mnpsMoyronpHuka. I[lmomanu mnapamienorpaMma, TpPEYrojlbHUKA U TpAareluu.
[Tnomanes MHOTOyronpHuka. [lmomane kpyra u momans cekropa. COOTHOIICHHE MEXITY
TUIOMIA/IIMU TTOI0OHBIX hUryp.

Pemennie 3agau Ha BBIYMCICHHE M JOKA3aTENbCTBO C HCIOJIB30BAHMEM HM3yYEHHBIX
dbopmy.

Koopaunarbl. VYpaBuenue mnpsmoi. Koopmunatel cepeaunbl oTpe3ka. Dopmyna
PACCTOSIHUS MEXTY IBYMSI TOUKAMH TJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopbl. [[nmnHa (Momynb) BekTopa. PaBeHcTBO BekTOpoB. KomnmnHeapHbIE BEKTOpPHI.
KoopauHatel BekTOpa. YMHOXKEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, pa3loKeHUe
BEKTOpA IO IBYM HEKOJUTHHEAPHBIM BeKTOpaM. CKasipHOE MPOU3BEICHUE BEKTOPOB.

JIOTAKA 1 MHOYKECTBA (10 v)

TeopeTHKO-MHOKeCTBEHHbIE MOHATHA. MHOXECTBO, SJEMEHT MHOXKECTBA. 3aJaHue
MHOXECTB TEPEUNCICHUEM JJIEMEHTOB, XapaKTePUCTUUYECKUM CBOWCTBOM. CTaHAapTHBIE
0003Ha4YeHHsI YUCIOBBIX MHOXECTB. [lycToe MHOXecTBO U ero obo3HaueHue. [lonMHOkecTBO.
OObeanHeHue U TiepeceyeHre MHOXKECTB.



WnntocTpanisi OTHOIIEHUM MEXAY MHOXECTBAaMHM C TMOMOILBIO JuarpamMm Ojnepa —
Benna.

JuiemeHThl JorukM. Omnpenenenue. AkcuoMbl U TeopeMbl. JlokazarenbCTBO.
JlokazaTenbcTBO OT MPOTUBHOTO. Teopema, obpaTHas nanHou. [Ipumep u KOHTpIpuMep.

[TonsiTHE O PAaBHOCHIBLHOCTH, CIEAOBAHUHU, YIOTPEOICHUE JIOTHUECKUX CBSI30K eciu mo 8
MOM U MONLKO 8 MOM Cydae, TOTUYECKUE CBA3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

HcTopust popMupoBaHus TOHATUS YHCTIA: HATypalIbHBIC YMcia, APOOH, HETOCTATOYHOCTh
palMOHANBHBIX YHCEN JUIsI TEOMETPUUYECKHUX HU3MEPEHUM, HppaloOHAIbHbIE YHCIIA.
CrapunHple cucTeMbl 3amucu umcel. [Ipoou B BaBumone, Erunrte, Pume. OTtkpbiTne
JIECATUYHBIX qpooOeit. CTapuHHBIC CUCTEMBI Mep. [lecsaTiuaHbIe IpoOu U MeTprudecKas CHcTeMa
Mep. [losiBieHue oTpunaTenbHbIx ynucea U Hyis. JI. Marauikuii. JI. Ditnep.

3apoxaeHue anreOpbl B Heapax apudmeruku. An-Xopesmu. Poxnenue OyKBEHHOM
cumBoauku. I1. depma, @. Buer, P. Jlekapt. Uctopus Bompoca o0 HaxoXIeHUU (HOPMYI
KOpHEH anreOpanyecKuX ypaBHEHHH, HEpa3pelIMMOCTh B pajJMKajiaX YpaBHEHHH CTENEHH,
Oonbireii yetoipex. H. Tapranss, Jx. Kapaano, H. X. A6ens, 3. ['anya.

N300perenne MeTo1a KOOPAMHAT, O3BOJISIOLIET0 IEPEBOUTH FEOMETPUUECKUE OOBEKTHI
Ha s3b1k anreopel. P. Jlekapt u I1. ®depma. [Ipumepsl pa3audHbBIX CHCTEM KOOPJMHAT Ha
IJIOCKOCTH.

3anaua Jleonapao IIuzanckoro (dubonayun) o kponukax, yncia Gubonayun. 3amaya o
1aXMaTHOM JTOCKE.

HcTokn Teopuu BEpOSITHOCTEW: CTpaxoBoe Jeio, a3zaptHeie urpel. II. depma u b.
[Tackans. 5. bepnymiu. A. H. Konmoropos.

Ot 3emnemepusi k reomerpun. [ludarop u ero mkona. @anec. Apxumen. [locrpoenue ¢
MOMOIIBIO IUPKYJISA U JuHEWKU. [locTpoeHne MpaBUIIBHBIX MHOTOYTOJBHUKOB. TpHCEKIIHS
yria. KBagpatypa kpyra. YnBoenue kyba. Mcropust uucna . 3onotoe ceuenue. «Hauamay
EBxmupa. JI. Ditnep. H. U. Jlo6aueBckuii. Micropus maToro mocrysara.

Co¢usmbl, mapagoKChl.

e Peseps BpEMEHU — 5
IIpuMepHoe TeMaTHUYeCKOE IIAHMPOBAHUE

Auredpa

7 xnacc (136 gacoB)

OcHOBHOE COJICPIKAHNEC 11O TCMaM KommuectBo yacos

1 2

1. JleiicTBUTeIbHBIE YN CIA 20 yacoB

Pacummpenne MHoOkeCTBa HaTypalIbHbIX YHCENl JJO MHOXKECTBA LIEJIbIX, MHOXECTBA LIEJBIX
qucesl O MHOXECTBA PAllMOHAIBHBIX. PallMOHaJbHOE YMCIIO KaK OTHOLIEHWE " , TOe m -
1I€JI0€ YUCJIO0, a 11 - HaTypajIbHOE YHCIIO.

Crenens ¢ nensiM nokasareneMm. KBagpaTHslii KopeHb 13 uncia. KopeHb TpeTbell CTeneH .
[TonsTHe 00 WppanmoHanbHOM uucie. MppannoHaabHOCTh uucia V2 W HECOM3MEPHMOCTD
CTOPOHBI ¥ TUaroHaIM KBajapara. JlecaTnunble MpUOIMKEHNU UPPALIMOHAIBHBIX YHCET.
MHOXeCTBO JAEUCTBUTEIBHBIX 4YHCEN; MpEeACTaBIE€HUE ICHCTBUTENBHBIX 4YHCENl B BHUIE
OECKOHEUHBIX JIECATUYHBIX qpobeil. CpaBHEHHE AEHCTBUTEIbHBIX YHCEN.

B3auMHO 0JHO3HAaYHOE COOTBETCTBUE MEXAY JEHCTBUTENBbHBIMH YHCIAMH M TOYKAMU
KOOpJAMHATHOM NpsAMoi. YncioBble NPOMEXKYTKH; HHTEPBAJI, OTPE3OK, JIy4

2. U3mepenusi, npudIHIKeHHs, OLIEHKH. 16 gacos

[TpubnnxeHHoe 3HauY€HWE BEJIWYMHBI, TOYHOCTh NpHOMMKeHHs. Pa3mepsl 00BEKTOB
OKpY’Karollero Mupa (0T 3JIEMEHTapHbIX YacTull 10 BceneHHoil), JUINTeNbHOCTh MPOLIECCOB B




OKpy:karoiem mupe. Boinenenne MuoxuTend - crenenu 10 B 3amucu yucna.
IIpuknKa ¥ OLIEHKA pe3yJIbTaTOB BEIYMCICHUN

3. BBenenne B ajareopy. 10 yacoB

BykBenHbIe BbIpaKeHHUs (BBIpAKEHUS ¢ TepeMeHHbIMHU). YncnoBoe 3HaueHne OyKBEHHOTO
BbIpaKeHMs. JlonmycTumble 3HauyeHusi MepeMeHHbIX. lloncraHoBKa BBIpaKEHHI BMECTO
IIEPEMEHHBIX.

[IpeoOpa3zoBanre OyKBEHHBIX BBIPAKCHHU HAa OCHOBE CBOMCTB apU(PMETHYECKUX ICUCTBHI.
PaBeHcTBO OYKBEHHBIX BBIpaKeHUH. TOXIECTBO

4. MHoOro4JIeHbI. 52 gaca

Crenenp ¢ HaTypaJbHbBIM IOKa3aTelleM U €€ cBoicTBa. OIHOUYIEHBI U MHOIOUJIEHBI.
Crenenp MHorowieHa. CrojkeHue, BBIYMTAHME, YMHOXKEHHE MHOIOWICHOB. DopMyiibl
COKpAIlICHHOIO YMHOXKEHHUs: KBaJapaT CyMMbl M KBajgpar pasHocTH. Popmyrna pasHOCTH
kBagpatoB. [IpeoOpazoBaHue 11€70T0 BEIpaXKEHUs B MHOTOWIeH. Pa3io)xeHne MHOrowieHa Ha
MHOXHTEJIH: BBIHECEHUE 00IIEro MHOXKHTENS 32 CKOOKH, TPYIIHPOBKA, IPUMEHEHHE (opmMyIT
COKPAILEHHOTO YMHOXECHHUS.

MHorounensl ¢ ogHOM mnepemeHHOW. Kopenp wmHoOrowiena. KsagpaTHbli TpexdiieH,
pa3I0kKEeHUe KBaAPaTHOIO TPEXWICHA HA MHOXKHUTEIIH.

I'eomeTpust
7xiacc 68 yacos
1. IlpsimMble u yrisl 15 yacos

Touka, npsimast, IockocTb. OTpe3okK, Jiyd. Yron. [IpsMoil yrosa, ocTpblii U TyNnoi yrisl,
pa3BepHYTHIM yroj. BepTukanbHble U CMEXHBIE YIUIbl. bUcCcekTpuca yriia U ee CBOWCTBO.
CBoiicTBa yIrjoB C HapaUieIbHBIMU U TEPHEHANKYISPHBIMU CTOpoHamu. B3aumuoe pac-
IIOJIO)KEHHUE IMPSAMBIX Ha IUIOCKOCTH: IApajuleJbHBIE M IIEPECEKAIOIIUECS IPSIMBIE.
HepHGHILI/IKy.HﬂpHI)Ie IMPAMBIC. TeOpeMI)I O MapajlyiCJIbHOCTH U NECPICHANKYIIAPHOCTHU IIPSAMBIX.
[TepnienauKyAp ¥ HaKJIOHHAs K NpAMoi. CepeIMHHBINA NEPIEHIUKYIIAP K OTPE3KY.

TpeyroJbHuKH. 174

Tpeyronbauku. IIpsMOyrospHble, OCTPOYIOJbHBIE U TYNOYTOJIbHBIE TPEYTrOJbHUKH.
Beicota, Menumana, OuccekTpuca, CpegHssl JUHHS TpeyrojbHHKa. PaBHOOeApeHHbIE W
PaBHOCTOPOHHUE TPEYrOJbHUKH; CBONCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYrOJIbHUKA.
[IpusHakn  paBeHCTBa  TpeyroJbHUKOB. IIpu3Haku  paBeHCTBA  NPSAMOYIOJBHBIX
TPEeYrojabHUKOB. HepaBeHCTBO TpeyrojpHUKA, COOTHOIIEHUS MEXIY CTOPOHAMHU U YIilaMH
TpeyroiabHuka. CyMMa YIJIOB TpPEYrojbHUKA. BHEIHME YIibl TpeyroibHHKa, Teopema O
BHEIIHEM YTJI€ TPEYroJIbHUKA.

OKpy:KHOCTb M KPYT 234

OxpyxHoctb U Kpyr. Lentp, pammyc, nuametp. [yra, xopma. CekTop, CErMeHT.
[lenTpanbHblid, BIUCAHHBIA yroJl, BEIMYMHA BIMCAaHHOIO yria. B3auMHoe pacnosokeHue
IIPSIMOM 1 OKPYKHOCTH, JIBYX OKpykHOocTed. KacartenbHas M cekymias K OKPYXKHOCTH, MX
CBOICTBA.
Briycannble W omnucaHHble MHOTOYTOJNbHUKH. OKpY)KHOCTh, BIHMCAHHAs B TPEYrOJbHUK, U
OKPY’KHOCTb, OIHCAaHHAs OKOJIO TPEyrojbHUKAa. TeopeMbl O CYLIECTBOBAHUHU OKPYXKHOCTH,
BIIMCAHHOW B TPEYTOJIHUK, U OKPYKHOCTH, ONTMCAHHOW OKOJIO TPEYTOJIbHHKA.

IIpaBuIbHBIA MHOTOYTOJILHUK 94

BnucanHble 1 ONMCaHHBIE OKPYKHOCTH IPAaBUJIBHOI'O MHOT'OYTOJIbHUKA.
DopMyIbl AJI1 BEIYUCICHHUS CTOPOHBI IIPABIWIIBHOIO MHOTOYTOJIbHUKA; pajuyca OKPY>KHOCTH,
BIIMCAHHOW B IIPaBWJIbHBIM MHOTOYTOJIBHUK; paguyca OKPYKHOCTH, OIMCAaHHOM OKOJIO
IIPaBUIILHOTO MHOTOYT'OJIbHUKA

7. IlocTpoeHus ¢ NOMONIBIO HMPKYJISl U JIMHEHKHU Su




ITocTpoenus ¢ TOMOIIBIO TUPKYJISA U JIMHEHKHU

IToBTOpEHME 84

8 ki1ace

Ne Paszpnen KoimuecTBo

4acoB

1 [ToBTOpEeHME 8

2 Anrebpanyeckue 1podu 27

3 OyHKIUA Yy = Jx . Caoiictsa KBaJIpaTHOI'O KOPHS 24

4 2

Kangparuunas ¢pynkuus. OyHKus y S 0
X

5 KBanpaTHble ypaBHEHUS 27

6 HepagenctBa 22

7 IloBTOpenue 8

8 YeThIpexyroJIbHIUKH 14

9 [1nomane 14

10 [TogoOHbIE TPEYTONBHUKH 13

11 OKpy>KHOCTb 17

12 [ToBTOpEeHME 4

9 kaace
Ne

Tema KonuyectBo yacos
n/n
1 HepaBeHcTBa 1 cCUCTEMBI HEPABEHCTB 17
2 Cucremsl ypaBHEHUN 17
3 YucnoBsle GyHKINN 24
4 [Iporpeccun 21
5 DOnemMeHThl KOMOMHATOPUKHM, CTaTUCTUKM M TEOPHUH 11
BEPOSATHOCTEMN

6 [ToBTOpeHME 27
7 Bekropsr 18
8 MeToJ KoOpAHHAT 10
9 CooTHOIIEHHS MEXTy CTOPOHAMU U YTJIaMHU TPEYToJIbHUKA 14




w/n Tema KonuyecTBo yacoB
10 | JInwHA OKPYKXKHOCTH U IUIOMIAAh KPyra 8
11 | JIBmxeHus 6
12 | O6 akcuoMax reoMeTpuu 4
13 | [loBTOpeHue 8




