


1. MATEMATHKA 5-6 KJIACC

PaGouasi nporpamma 1o MatemMaTuke JJs 5-6 KI1accoB COCTaBJIeHA B COOTBETCTBUU C:

1)

2)

3)

4)

TpeboBanusmMu  DeneparbHOTO  TOCYJAapCTBEHHOTO 00pa30BaTENBHOTO  CTaHAApTa
ocHOBHOTO obmero o6OpazoBanus (PI'OC OOO); TpeboBaHUSMU K pe3yabTaTam
OCBOCHHMS OCHOBHOW 00pa3oBaTelbHOM MPOTPaMMBbl, OCHOBHBIMH IOAXOJAMH K
pa3BUTHIO U (OPMUPOBAHUIO YHUBEPCAIBHBIX y4eOHBIX aevictBuid (YY) s
OCHOBHOTO 00111ero 00pa3oBaHMs;

aBTOPCKUX pabodMx MporpamMMm IO MaTeMaTuke i 5 U 6 KiIaccoB (COCTaBHTENb
T.A.Bypmucrtposa - M.:IlpocBemenue, 2016).

paboueii MpOTrpaMMou Bocnuranus MyHUIIMTIaTBHOTO OIOIPKETHOTO
0011100pa30BaTEIIHLHOTO YUPEXKACHUS «Huxkonbckas OCHOBHasI
obmeoOpazoBatenbHas mkosia llledbeknHckoro paitona benropoickoi obmactuy;
yuyeOHBIM  MIaHOM  MyHuIMNanebHOrO  OKOKETHOro  o0mieo0pa3oBaTeIbHOrO
YUPEKICHUS «HukonbcKast OCHOBHas ob1eoOpa3oBareabHas IKOJIa
[ITeGexknHCKOTO paitoHa benropoackoit o6macTy.

Jannast pabouasi mporpamMmma OpUEHTHpOBaHa Ha HcmoJib3oBaHue yuyeOHuka [.B.Jlopodeena,
N.®.1apeiruna, C.b.CyBopoBoii, E.A.bynumosuua, JI.B.Ky3nenosoii, C.C.MunaeBou,
JI.O.PocnoBoit (M.: IlpocBemenne), mpeaycMaTpuBaeT M3ydYeHHWE MATEMaTUKH 10 S5 4YacoB B
HEJIENI0 B Te€UEHUE KAKJI0TO To/1a 00ydenus, Bcero 340 ypokoB.



1. MIJIIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA

[Iporpamma  mo3BoJIs€T  JOOMBATBCS  CIEAYIOIIMX  PE3YJIbTAaTOB  OCBOCHHS
o0pa3oBaTesbHON MPOTPaMMbI OCHOBHOTO 00I1Iero 00pa3oBaHus:

JUYHOCMHYBLE:

1) OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOIIMXCS K
CaMOPAa3BUTHIO U CAMOOOPA30BAHHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U TIO3HAHUIO;

2) dbopMupOBaHUS KOMMYHUKATHBHOW KOMITETCHTHOCTH B OOILICHUH U COTPYTHHUYCCTBE
CO CBEPCTHHKAMHM, CTApPIIUMH W MIAIIIMMHA B 0Opa30BaTeNbHOM, y4eOHO-HCCIIE0BATEIBCKOM,
TBOPYECKOW M IPYTUX BUIAX JCATEIBHOCTH;

3) yMeHwus SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHON M MUCBMEHHOM peuH,
MMOHMMATh CMBICT MTOCTABJICHHOW 3a7]auy, BEICTPAUBATh apryMEHTAINIO, IPUBOAUTH TIPUMEPHI U
KOHTPIIPUMEPHI;

4) MIEPBOHAYAIBHOTO MPEJCTaBJIEHUs] O MaTeMaTHYecKod Hayke Kak cdepe
YeJIOBEUECKOW JeATENIbHOCTH, 00 JTamax e€ pa3BUTHA, O €€ 3HAYMMOCTH ISl Pa3BUTHS
IIUBHITU3AIUY;

5)  KpPUTHYHOCTH MBIIUICHHUS, YMEHHUS pAacClO3HaBaTh JIOTMYECKH HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;

6) KpeaTMBHOCTH MBINIICHUS, HHUI[HATHBBI, HAXOUMBOCTH, aKTUBHOCTH MPH PEIICHUN
apuMETUUECKUX 3a]1a4;

7)  yMeHHS KOHTPOJHMPOBATh TMPOIECC W PE3yabTaT y4eOHOH MaTeMaTHYeCKOM
NeSATebHOCTH;

8) dopmupoBaHHs CHOCOOHOCTH K 3MOUUOHAIBLHOMY BOCHPHUATHIO MAaTEMaTHYECKUX
00BEKTOB, 3a71a4, PEIICHHUH, PACCYKICHUI;

MemanpeomemHuvle:

1) CcmOCOOHOCTH CaMOCTOSITETIBHO IUIAHUPOBATH AJbTEPHATHBHBIC MYTH JIOCTHIKCHUSI
1enel, OCO3HAHHO BBIOMpaTh HambOojee dS(PQeKTUBHBIE CMOCOOBI perieHusT Y4YeOHBIX U
MO03HABaTENbHBIX 3a/1a4;

2) yMEHHsI OCYIIECTBIIATH KOHTPOJIb [0 00pa3ily ¥ BHOCUTh HEOOXOAUMBIC KOPPEKTUBBI;

3) cmocoOHOCTH aJeKBAaTHO OLCHUBATH MPABUIBHOCTh MM ONIHOOYHOCTH BBITOJHECHUSI
yueOHoM 3a1aun, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

4)  yMeHHs YCTAaHABIMBATh MPUYUHHO-CIICACTBCHHBIC CBS3H; CTPOUTH JIOTHUYCCKHE
paccyXJeHUs, YMO3aKIIOUeHus (MHAYKTUBHBIE, IEAYKTUBHBIE U [10 aHAJIOTUH) U BBIBO/IBI,

5) yMeHus co3maBaTh, NMPHUMEHSATh M MPEOOPA3OBHIBATH 3HA-KOBO-CHMBOJIMYECKHUE
CpEeICTBa, MOJICNIM U CXEMBI JUIsl pEIICHUs YUeOHbIX U T03HABATEIbHBIX 33/1a4;

6) pa3BuTHS CIOCOOHOCTH OPraHM30BBIBATh YU€OHOE COTPYAHHUYECTBO M COBMECTHYIO
JESITeNbHOCTh C YUUTEJIEM U CBEPCTHUKAMM: ONPEAETATh LIEeNH, pacipeaensiTh GyHKIUHU U POJin
YYaCTHUKOB, B3aHMOJICHICTBOBATh M HAXOJHUTh OOIIME CIOcOoObI paboThl; yMeHHs paboTaTh B
TpYIIe: HAXOIUTh 001Iee pelieHre U pa3peniaTt KOH(MINKTH Ha OCHOBE COTJIACOBAHUS MO3HUIIMIMA
U yd4éTa MHTEPECOB; CIyIIaTh NapTHEPa; GOpMyIupoBaTh, ApryMEHTUPOBATh U OTCTaWBaTh CBOE
MHEHUE;

7) dopmupoBaHus yueOHOW M OOIIEIOIB30BATEIBCKON KOMIIETEHTHOCTH B 0OIacTH
WCIO0JIb30BaHUs WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoNorui (MKT-kommnereHTHOCTH);

8) mepBOHAYANBLHOTO MpEACTaBICHUS 00 HAEAX W O METOJaX MaTeMaTHKH Kak 00
YHHUBEPCATHHOM SI3bIKE HAYKU U TEXHUKU;

9) pa3BuUTHA CIIOCOOHOCTH BHIETh MAaTEMATHYECKYIO 3a71a4yy B JAPYTHX AUCIMILIMHAX, B
OKpYKaroLen )KU3HH;

10) yMeHHsS HaXOAWTh B PA3TUYHBIX HCTOYHHMKAX HH(DOPMAIMIO, HEOOXOAUMYIO JUIs
pelIeHnss MaTeMaTU4ecKuX MpoOieM, W MPEeAOCTaBIATH €€ B MOHATHOW (opme; MpuHUMATH
pelIeHre B YCIOBUSX HEMOJIHOW U N30BITOYHOM, TOYHON U BEPOSITHOCTHOU MH(MOPMAITUH;

11) ymeHHWs TIOHMMAaTh W HCIOJb30BaTh MaTEMaTHYECKHE CPEJICTBA HATIISIHOCTH
(pUCYHKH, YepTEKH, CXEMBI U JIp.) ISl MIUTFOCTPAIH, HHTEPIPETAIlUH, apTyMEHTAIIUN;

12) yMeHHs BBIIBUTATh THIOTE3bl MPH PEHICHUM YYEOHBIX 3aad M TOHUMaHWUSI
HE00X0IMMOCTH MX NMPOBEPKHU;



13) moHUMaHUS CYHTHOCTH AJITOPUTMUYCCKUX MPEANMCAHUNA U YMEHHUS JICHCTBOBAThH B
COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM;

14) yMeHHS CaMOCTOSATEIbHO CTaBHTH LIEJIH, BBIOMPATh M CO37aBaTh AJITOPHUTMBI JUIS
pelIeHus y4eOHBIX MAaTEeMaTHIECKUX MPOOIIEM;

15) cmocoOHOCTH IUIAHUPOBATH U OCYIIECTBIISATH JCATEILHOCTD, HAIIPABICHHYIO Ha
pelLIeHHE 3a/1a4 UCCIIeI0BAaTENbCKOTO XapaKTepa;

npeomemmule:

1) ymenus paboTaTh C MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpUPOBAHHE, H3BICUCHUE
HeoOxomuMo# uWH(GOpPMAIlMK), TOYHO W TPAMOTHO BBIPAKATh CBOM MBICIH B YCTHOW U
MHUCbMEHHOW pevH, MPUMEHSST MAaTEMaTUYECKyl0 TEPMUHOJIOTHUIO U CHUMBOJIUKY, MCIOJIh30BAThH
pa3UyHbIe SI3bIKK MaTEMaTUKH (CJIOBECHBIM, CHMBOJIMYECKUN, Tpaduueckuii), pa3BUTHUS
CroCOOHOCTH 0OOCHOBBIBATH CYXKIEHUS, TPOBOIUTH KJIACCU(PUKAIIUIO;

2) BiageHus 0a30BbIM MOHSATUHHBIM alliapaToM: UMETh MPECTABICHHE O YKCIIe, APOooH,
MPOIIEHTaX, 00 OCHOBHBIX T'€OMETPUUYECKUX OOBEKTax (TOuka, MpsiMasi, JJoOMaHasi, Yroj, MHO-
TrOYrOJbHUK, MHOTOIPAHHUK, KpYI, OKPY)KHOCTh, Imap, cdepa u mp.), (GopmMupoBaHUS
MIPEJICTaBICHUH O CTATHUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHUPE U pa3jIMyHBIX crlocodax
WX U3Y4CHUS,;

3) yMeHHs BBINOJHATH apu(MeTHUecKre MpeoOpa3oBaHus PAIHOHAIBHBIX BBIPAKEHHIHA,
MPUMEHATh MX Ui PEIICHHS YJYeOHBIX MaTeMaTHYECKUX 3a7ad W 3a/]ad, BO3HHUKAIOUIUX B
CMEXHBIX YUeOHBIX TTPEAMETAX;

4) yMmeHHs M0JIb30BaThCS U3YYEHHBIMH MAaTEMAaTHUYECKUMHU (hopMyIamMH;

5) 3HaHUS OCHOBHBIX CIIOCOOOB IMPEJCTABJICHHS M AHAIN3a CTATHCTHYECKHUX JIaHHBIX;
YMEHHUS peniaTh 3aJa4y ¢ MOMOIIbIO Iepedopa BceX BO3MOKHBIX BAPUAHTOB;

6) yMeHHs MPUMEHSTh U3yYCHHBIC TIOHSITHS, PE3yIbTaThl U METOIbI TIPH PEIICHUU 33724
U3 Pa3IMYHBIX pPa3/eioB Kypca, B TOM 4YMCIE 3a7ad, HE CBOJSIIMUXCS K HEMOCPEICTBEHHOMY
MPUMEHEHHIO U3BECTHBIX aITOPUTMOB.

BopinyckHUK Hay4yuTcs B 5-6 kiaccax (Uisl MCNOJb30BAHUS B MOBCEIHEBHOM KM3HU
U o0ecrneyeHHUsl BO3MOKHOCTH YCIIEIHOT0 NMPO0JIKeHNs1 00pa3oBaHus Ha 02a30BOM yPOBHeE)

o OnepupoBaTh Ha 0a30BOM YpOBHe' NOHATHAMH: MHOKECTBO, DJIEMEHT MHOKECTBA,
ITOJIMHOKECTBO, IPUHAJIEKHOCTB;

* 33/1aBaTh MHOKECTBA IIEPEUUCIICHUEM UX JIEMEHTOB;

® HaXOJUTh NepecedeHue, 00beAUHEHNE, TTOJMHOKECTBO B IPOCTEHIINX CUTYAIUSX.

B noBceHeBHOM KU3HM M NIPU U3YYECHUH APYIHX NIPeIMETOB:

® pPacno3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS.

Yucaa

e OmnepupoBarh Ha 06a30BOM ypOBHE MOHSTHUSMHU: HATYPAIbHOE YHUCIO, IEI0€ YHUCIIO,
OOBIKHOBEHHAsI IPO0Bb, IECATUUHAS IPOOb, CMEIIAaHHOE YHUCIIO, PALIMOHAIBHOE YUCIIO;

® HCIIOJb30BATh CBOMCTBA YMCEN U MpaBUiIa JEHCTBUN C pallMOHAIbHBIMU YKCIAMU MIPU
BBITIOJTHEHU U BBIYHMCIICHUN;

® CIOJIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUU BEIYUCICHUN U
pELIEHUN HECIIOKHBIX 3a/1a4;

® BBINOJHATH OKPYTJIEHUE PALIMOHAIBHBIX YMCET B COOTBETCTBUH C ITPAaBUIIAMU;

® CpaBHUBATh PALIMOHAIbHBIE YKCTIA.

B noBceHeBHOM KU3HM M NPU U3YYECHUH APYIUX NMPeIMeTOB:

® OLEHUBATH PE3YNbTAThl BHIYUCICHUN MPU PEIICHUN TPAKTUUECKHUX 33]1a4;

* BBINOJHATH CPABHEHUE YHUCEIT B PEATIbHBIX CUTYAIIUSX;

® COCTaBJISITh YMCJIOBBIE BBIPAXKEHUS MPU PEHICHUHM MPaKTUYECKUX 3a/ady U 3aJad U3
JIPYTUX y4eOHBIX TPEIMETOB.

CTaTHCTHKA ¥ TEOPHUS BEPOSITHOCTEN

! 3nech u nanee — pacno3HaBaTh KOHKPETHbIE IPUMEPHI OOIIMX MOHATHI M0 XaPAKTEPHBIM MPU3HAKAM, BHIIONHSATH
JICUCTBUS B COOTBETCTBHH C OMPESICHUEM U MPOCTSHIIIMME CBOMCTBAMHU MOHSTHI, KOHKPETHU3UPOBATh TIPUMEPaMHU
0o0I1[1e TTOHATH.
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e [lpencraBnarh JaHHBIE B BUAE TAaOIUL, JUarpamm,

* YuTaTh UHPOPMALUIO, IPEICTABICHHYIO B BHJIE TAOIUIIBI, TUATPAMMBI.

TexcroBble 3a1a4un

e PemaTh HECIIOKHBIE CIO’KETHBIC 337[a4ll Pa3HBIX TUIIOB HA BCE apH(PMeTHUECKHUEe
JICUCTBUS,

® CTPOUTH MOJIENb YCJIOBUS 3a7aud (B BHJE TaOJUIbI, CXEMbl, PUCYHKAa), B KOTOPOH
JaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHbBIX BEJIMUNH, C LIE€JIbIO IIOMCKA PEILICHUS 3a1a4uu;

® OCYILECTBJIATH CIIOCOO MOMCKA PELIECHUS 33Jaud, B KOTOPOM PacCy)KJIEHUE CTPOUTCS
OT yCJIOBUS K TPeOOBaHMIO WK OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IJIaH PELICHMS 3a/1a4H;

® BBIIEJATH 3TAllbl PELLICHUS 331a4H;

* YHTEPIPETUPOBATH BHIYUCIUTENbHbIE PE3YJIbTAThI B 3a/1a4€, UCCIIEI0BATh MOIYYEHHOE
pellIeHre 3a/1auH;

® 3HATh pa3INuMe CKOPOCTEH 0O0BEKTa B CTOSUYEH BOJE, MPOTUB TECUCHHS U IO TEUEHUIO
peKu;

* pemaTh 33/a4M Ha HaXO0XJACHHUE YacTH YKCIIa U YKCia 0 €ro 4acTu;

* pemaTh 33/a4M Pa3HbIX TUIOB (HA pabOTy, Ha MOKYNKH, Ha JBUKEHHE), CBA3BIBAIOLINX
TPH BEJINYUHBI, BBIJIENSTH 3TH BEJIMYMHBI U OTHOLICHHS MEKy HUMU;

® HaXOJWUTh MPOLEHT OT YMCIA, YHUCIO MO MPOLEHTY OT HEro, HaXxOJUTh IMPOLEHTHOE
OTHOIIEHHE [IBYX 4YHCEJl, HAaXOIUTh MPOLEHTHOE CHUXEHUE WJIM IPOLIEHTHOE IOBBIIICHNUE
BEJTMYMHBI;

® peuaTh HECJIOXKHBIE JOTHUECKUE 3a/1a4l METOJIOM PacCyXACHUM.

B noBcegHeBHOI KU3HM M IPH U3YUYEHHUH APYTHX NpeIMeTOB:

® BBIJBUraTh THUIIOTE3bl O BO3MOXHBIX IMPEJACIbHBIX 3HAYEHUAX HCKOMBIX BEIMYHMH B
3amaue (AenaTh MPUKHUIKY)

Harasignass  reomerpus

I'eomerpuueckne purypbi

e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: (HUTYpa, TOUKA, OTPE3OK, IpsiMasi, JIyd,
JIOMaHasi, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPAMOYTOJIbHUK U KBaJpaT,
OKPY)KHOCTh U KpyT, IPSMOYTOJIbHBIN mMapaiienenunen, kyo, map. M3o0Opaxars u3yyaembie
(Gurypsl OT pyKd U ¢ TOMOIIbIO JIMHEHKU U ITUPKYIISL.

B noBce1HeBHOM KU3HM M NIPU U3YYECHUH APYIHX NIPeIMETOB:

* pemaTh NPAKTUYECKHUE 33/1a4M C IPUMEHEHUEM IPOCTEHIINX CBONCTB UTYP.

HN3mepeHus M BIYUCICHHUS

® BBIIOJHATH W3MEPEHUE JUIMH, PACCTOSHHWM, BEIUYMH VYIJOB, C TOMOUIBIO
WHCTPYMEHTOB JJI1 U3MEPEHUI JJIUH U YIJIOB;

® BBIYUCIIATH IUIOMIAAH PSMOYTOJIbHUKOB.

B noBceiHeBHOM KU3HM ¥ NIPU U3YYECHUH APYTUX NPeIMETOB:

® BBIYUCIIATH pACCTOSIHUS HA MECTHOCTM B CTAaHJAPTHBIX CUTYyalUsX, IUIOIIAIN
MPSIMOYTOJIbHUKOB;

® BBIMOJHATH MPOCTEHIINE MOCTPOCHUS U M3MEPEHHUs Ha MECTHOCTH, HEOOXOJUMEIE B
peanbHOM KU3HU.

Hcropus MaTeMaTHKHU

® ONKCHIBAaTh OTJAEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThl, INOJYYEHHBIE B XOJAE Pa3BUTHSA
MAaTE€MAaTHKU KaK HAyKH;

. 3HaTb NPUMEpPBl MaTEMATHUYECKUX OTKPBITMM M HUX AaBTOPOB, B CBSI3H C
OTEYECTBEHHOM U BCEMUPHON UCTOPUEH.

BpIyCKHHK MOJIYy4YHT BO3MOKHOCTH HAYYHTHCSl B 5-6 kiaccax (IJsi odecrnedeHust
BO3MOKHOCTH YCHEIIHOIO MNPOJOJIKeHHs 00pa3oBaHusi Ha 0a30BOM M yriIyOJIeHHOM
YPOBHSX)

DJIeMEeHTBI TEOPHH MHOKECTB M MaTeMATHYECKOM JTIOTUKH



] OnepI/IpOBaTb2 MOHATUSIMU: MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, JJIEMEHT
MHO’KECTBa, ITyCTOE, KOHEYHOE M OECKOHEYHOE MHOYKECTBO, ITOAMHOXKECTBO, IPUHAJICKHOCTb,

*  ONpeneNsITh NPUHALICKHOCTh FIEMEHTAa MHOKECTBY, 00bEIMHEHUIO U TIEPECCUCHUIO
MHOJKECTB; 3aaBaTh MHO>KECTBO C TIOMOILBIO [TIEPEUUCIICHHS AIEMEHTOB, CIIOBECHOTO OIUCAHUS.

B noBceqHeBHOM KM3HM U NIPH U3YYEHHUHU APYTUX NPeIMETOB:

® pacrno3HaBaTh JOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHMUS;

® CTPOUTH LIENOYKM YMO3AKIIOUYEHHI HA OCHOBE MCIIOJIb30BaHUS IIPaBUJI JIOTUKH.

Yucaa

e OnepupoBarh MOHATUSMU: HATYpAIbHOE YHMCIO, MHOXKECTBO HATypaJIbHBIX YHCET,
I1EJI0€ YMCII0, MHOYKECTBO IIEJIBIX YUCEIl, OOBIKHOBEHHAs IPOOb, IeCATHYHAS APOOb, CMEIIaHHOE
YUCIO, PAUMOHAIIBHOE YHCJIO, MHOECTBO  pALMOHAIBHBIX  YHCEN, TI€OMETpPUYECKass
WHTEpIpETAIUs HaTypaJIbHBIX, 1IEJIBIX, PAIIHOHAJIBHBIX;

*  TIOHMMAaTh M OOBSICHATH CMBICII TO3UIIMOHHOM 3aIUCH HATYPATBLHOTO YUCIIA;

®  BBINOJHATh BEIYMCIIEHUS, B TOM YHCJIE C UCIOJB30BAHUEM MPUEMOB PAIIMOHATBHBIX
BBIYUCIICHUH, 000CHOBBIBATH AJITOPUTMBI BHITIOJIHEHUS JIEHCTBHIA;

*  WCIOJIB30BaTh NpW3HAKU aenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbr u
MPOU3BEICHUS] YHUCENT TPHU BBHITIOJIHEHWHM BBIYMCIEHUW M pEHICHUH 3a/1a4, OOOCHOBHIBATH
MPU3HAKU JETUMOCTH;

®  BBINOJHATH OKPYIJIEHUE PAIMOHAIBHBIX YUCEN C 3aJJaHHON TOYHOCTHIO;

*  YIOPSAOYMBATH YMCTIA, 3AMTUCAHHBIE B BUJIE OOBIKHOBEHHBIX U JICCITHYHBIX IPOOCH;

e Haxoauth HOJI 1 HOK umncen u ucnosib30BaTh UX MPU PEHICHUH 33/1a;.

®  OIEpUPOBATH MOHATHEM MOMAYJIb YHCIA, TEOMETPUUYECKAS] MHTEPHPETALUS MOIYJIS
qHCIa.

B noBceqHeBHOM KM3HM U NIPH U3YYEHHUH APYTUX NPeIMeETOB:

®*  TPUMEHSATH IpaBUIa MPHOTUKEHHBIX BBIYUCICHUN MPU PEIICHUU MPAKTHUECKHUX
3a/1a4 ¥ PEIICHUH 3a/1a4 IPYruX YIYCOHBIX MPEIMETOB;

®  BBINOJHITh CPABHEHUE PE3YJIHTATOB BBHIYMCICHUN MPU PEIICHUU MPAKTUYECKUX
3a/1a4, B TOM YHCJIC TPUOJIMIKEHHBIX BBIUYNCICHUN;

®  COCTaBJISITh YHCJIOBBIE BBIPAKEHUSA W OIIEHMBATh MX 3HAYEHHS IMPU PELUICHUHU
MPAKTUYECKHUX 33J1ay U 33J1a4 U3 JIPYruX YYeOHBIX MPEIMETOB.

YpaBHeHUs] M HEPABEHCTBA

e  OnepupoBaTh NOHATUSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb
YpaBHEHUS, pEIICHUE YPAaBHEHUS, YUCIOBOE HEPABEHCTBO.

CraTncTuka u Teopusi BepOSITHOCTel

e  OnepupoBaTh MOHATHUAMH: CTOJIOUYATHIC U KPYrOBBIC JTUATPAMMBI, TAOIUIIBI TAHHBIX,
cpenHee apu(MeTHIECKOe,

*  U3BJEKaTh, MH(OOPMALIKIO, TPEJCTABICHHYIO B TA0NIHIIAX, HA AUArPAMMAaX;

®  COCTaBJIATH TaOJHIIBI, CTPOUTH TUArPAMMbI Ha OCHOBE JIAHHBIX.

B noBceHeBHOM KU3HM M NIPU U3YYECHUH APYTHX NIPeIMETOB:

*  U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPa30BbIBATH HH(OPMAILIUIO, IPEACTABICHHYIO
B Ta0JIMIIaX U HA AMAarpaMMax, OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU PealbHBIX IPOLIECCOB
U SIBIICHUH.

TekcToBbl€e 321291

e  PemaTh IpoCThIE U CIIOXKHBIE 33/1a4M PA3HbIX THUIIOB, & TAKXKE€ 3a/1a4d MOBBIIICHHON
TPYIHOCTH;

®  JCHOJIb30BaTh Pa3Hble KpaTKWE 3alUCU KaK MOJEIU TEKCTOB CIIOXHBIX 3a1ad s
IOCTPOEHHUS IIOUCKOBOW CXEMBI U PELICHUS 3a/1a4;

*  3HATh U MIPUMEHSTH 00a crioco0a Moucka pemeHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO
1 OT yCIIOBUS K TpeOOBaHUIO);

*  MOJEIUPOBATH PACCYKICHUS MPHU TIOUCKE PEIICHUS 33724 C IOMOIIBIO Tpad-CXEeMBI;

®  BBIJENATH ATAlbl PEHICHUS 33J]a4H U COAEPKaHNE KaXKI0TO ATana;

2 3,Z[GCL " JaJICC — 3HATh ONPCACIICHUC TOHATHUA, YMETb MOSICHATL €0 CMBICII, YMCTb UCIIOJIb30BATh NOHATUEC U €TO
CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[eHPIfI, JA0Ka34aTeJIbCTB, PCHICHUMA 3aJ1aY.



®*  UHTEPHPETUPOBATH BBIYUCIMTEIbHBIE PE3yIbTaThl B  3aja4de, HCCIEN0BATh
IIOJIyUEHHOE pELICHHE 3a/1a4H;

o AHAJIIU3UPOBATH BCCBO3MOKHBIC CUTYallU B3aMMHOI'O PACIIOJIOKCHUA IBYX OG'LCKTOB
W U3MCHCHHC UX XAPAKTCPUCTUK IPHU COBMCCTHOM JABWIKCHHUU (CKOpOCTb, BpCMmd, paCCTOSIHI/Ie)
IIpru PCHICHUHU 3aaa4 Ha ABWKXCHUC JIBYX OG’LCKTOB KakKk B OJHOM, TaK U B IMPOTHUBOIIOJIOKHBIX
HaITpaBJICHUAX,

4 HCCICA0BAaTb BCCBO3MOKHBIC CUTyallur IIPpHU PCIICHWUU 3ada4 Ha JABUIKCHUC IIO PCKC,
paccMaTpuBaTh pa3HbIe CUCTEMbI OTCUETA;

*  pemiarh pa3HOOOpA3HBIE 33/1a4H «HA YaCTH,

e pemarh U 00OCHOBBIBATH CBOE PELICHHE 3a]1a4 (BBIACISATH MATEMAaTHUECKYIO OCHOBY)
Ha HaXO0>K/IEHUE YaCTH YKcia U YKCiia 10 €ro 4acTH Ha OCHOBE KOHKPETHOI'O CMBbICIIa Apo0u;

L 0CO3HaBaTh U OOBSICHATL HICHTUYHOCTL 3aJaa4 pPa3HbIX TUIIOB, CBA3BIBAIOIINX TpPU
BECINYNHBI (Ha pa60Ty, Ha IOKYIIKHU, Ha I[BI/I)KGHI/I@); BBIACJIATH 3TU BCJIIMYHWHBI U OTHOILICHUSA
MEXAY HHUMH, NPUMEHATh MX INpPU pEHIeHHH 3ajjad, KOHCTPYHPOBaThb COOCTBEHHBIE 3a1auu
YKa3aHHBbIX TUIIOB.

B noBceHeBHOI KU3HM ¥ NIPU U3YUYEHUH APYTUX NMPeIMeTOB:

* BBICNATH TPU PEUICHUW 3a7ad XapaKTEPUCTHKHA paccMaTpUBaeMOM B 3ajade
CUTYyallid, OTJIMYHBbIE OT pPEaJbHBIX (T€, OT KOTOPBIX aOCTparupoBajllCh), KOHCTPYHPOBATH
HOBBIC CHUTyallUM C YYE€TOM OTUX XapaKTCPUCTHK, B YAaCTHOCTHU, IPU PCIICHHU 3aJad Ha
KOHICHTpAallH, YYUTEIBATE IIJIOTHOCTH BCIICCTBA,

*  pemaTrh U KOHCTPYHUPOBATH 3a7a4d HA OCHOBE PACCMOTPEHHUS PEAIbHBIX CUTYaIlUi, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBHIUMCIUTEIbHBIA PE3yIbTaT;

®  pemaTh 3aJ1a4M Ha JBWKECHHE 110 PEKE, pacCCMaTpUBas pa3HbIe CUCTEMBI OTCUETA.

Harasignass  reomerpus

I'eomerpuueckne purypbi

e l3Bnekarb, UWHTEPHpPETUPOBATH U  MpeoOpa3oBeIBaTh  HWHGOpPMALUIO O
reOMEeTPUUECKUX (PUrypax, MPeACTaBIEHHYIO Ha YepTexkKax;

e u300paxaTh wu3y4yaemble GUTYPHl OT PYKH H C TOMOIIBIO KOMITBIOTEPHBIX
WHCTPYMEHTOB.

HN3mepeHus M BIYUCICHHUS

®  BBINOJHATh U3MEPEHHE JUIMH, pACCTOSHUM, BEJIMYMH YIVIOB, C IOMOIIBIO
WHCTPYMEHTOB JJIs1 U3MEPEHUH JJIMH U YIJIOB;

®  BBIYHCIATH IUIOMAAN MPSIMOYrOJILHUKOB, KBaJpaTOB, OOBbEMbI MPSMOYTOJIbHBIX
napajuieNienune0B, Kyoos.

B noBce1HeBHOM KU3HM M NIPU U3YYECHUH APYIHX NIPeIMETOB:

®  BBIUMCIATH PACCTOSIHMS HAa MECTHOCTH B CTAHJAPTHBIX CUTYALUSAX, IJIOIIAIN
Y4aCTKOB MPSMOYTOJIbHON (hOpMBI, 00bEMbI KOMHAT;

®  BBINOJIHATH MIPOCTEHININE TTOCTPOCHUSI Ha MECTHOCTH, HEOOXOIUMBIE B PEAIbHOM
KU3HU;

®  OIEHHUBATh pa3Mephl PEATbHBIX O0BEKTOB OKPYKAIOIIETO MHUPA.

Hcropust MaTeMaTuKu

J XapakTepu3oBaTh BKIJIAJl BBIJAIOLINXCS MAaT€MATUKOB B Pa3BUTHE MATEMATUKU U
WHBIX HAYYHBIX 00JacTei.

2. COJEPKAHUE

HarypajbHbie yuciaa u HYJIb

HarypajbHblil psig 4uces U ero CBOMCTBA

HatypanbHoe 4McI0, MHOKECTBO HATYypaJbHBIX YHCET U €ro CBOWCTBA, M300pa)xKeHHE
HaTypaJIbHBIX YMCEJ TOYKAMHM Ha 4YMCIOBOM IpsMoOH. Mcnonb3oBaHHE CBOMCTB HATYPAIBHBIX
4ycell [IPY peLIeHUH 3a/1a4.



3anuch ¥ YTeHHe HATYPAJIbHBIX YHCeJ

Paznuune mexnay uudpoir m umciaoMm. Ilo3unmoHHas 3amuch HATypallbHOTO YHCIA,
MMOMECTHOE 3HAa4YeHHE LUMPBI, Pa3psbl U KIACCHI, COOTHOIICHHE MEXKIY ABYMS COCEIHUMU
pa3psAIHBIMU €MHUIIAMU, YTCHUE U 3aMIUCh HATYPAJIbHBIX YHCEI.

OxpyriieHne HATYPAJbLHBIX YHCe

Heob6xomumocTh okpyriieHus. [IpaBuiio okpyrieHus: HaTypaabHBIX YUCEI.

CpaBHeHHe HATYPAJILHBIX YK Ce]l, CpaBHeHHe ¢ yucaom 0

[TonaTue o cpaBHEHUU YKCEN, CPABHEHUE HATYPAIbHBIX YUCEN APYT C IPYrOM U C HYJIEM,
MaTeMaTH4ecKas 3auch CPAaBHEHUMN, CITIOCOOBI CPABHEHUS YHCEIL.

JeiicTBUS ¢ HATYPAJbHBIMHM YHCIAMH

CnoxeHue W BBIYUTAHUE, KOMIIOHEHTHI CJIOKEHHS W BBIUUTAHMS, CBS3b MEXKAY HUMH,
HaxO0XXJIEHHE CYyMMBI M Pa3HOCTH, U3MEHEHUE CYMMBI U PA3HOCTHU MPU U3MEHEHWU KOMIIOHEHTOB
CJI0KECHUS M BEIYUTAHUS.

YMHOXEHUE W JeNIeHHe, KOMIOHEHThl YMHOXEHHUS W JCIICHUs, CBA3b MEXKIYy HUMHU,
YMHOXEHUE U CJIO)KEHHWE B CTOJIOMK, JEJIEHHWE YTOJIKOM, MpPOBEpPKa pe3yibTaTa C MOMOIIBIO
MPUKHUIKK U 0OpaTHOTO JEUCTBUSI.

[TepemecTUTENBbHBII W COYETATENBHBIM  3aKOHBI  CIOKEHHSI W YMHOXEHUS,
pacrmpeenuTeIbHbIN 3aKOH YMHOXKEHUSI OTHOCUTENIBHO CIIOKEHUS, 000CHOBAHUE ANI2OPUMMOB
BbINOIHEHUS APUPMEMULECKUX OellCMBUII.

CreneHb ¢ HATYPaJIbHBIM MOKA3aTe1eM

3anuch Yncna B BUJIE CyMMBI Pa3psAHBIX CIaraeMbIX, MOPSAOK BBITIOJTHEHHS IEHCTBUIA B
BBIPAKEHUSAX, COJIEPKAIINX CTETEeHb, BBHIYMCICHUE 3HAYEHWW BBIPAKEHUU, COACPIKAIIUX
CTEICHbD.

YucnoBble BbIpasKeHU s

YucnoBoe BhIpaXEHUE U €T0 3HAYCHHE, MOPSIIOK BHINOJHEHUS JEHCTBUM.

JleaeHue ¢ ocTaTKOM

Jlenenre ¢ OCTaTKOM Ha MHOJXKECTBE HATypaJbHBIX YHCEI, CBOUCMBA OeNeHUsl C
ocmamkom. ITpakTrdeckue 3aa4u Ha JIEJICHUE C OCTATKOM.

CgoiicTBa ¥ PU3HAKH 1€JTUMOCTH

CBOWCTBO JIETMMOCTH CyMMBI (pa3HOCTH) Ha uncio. [Ipu3naku neaumoctu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu ua 4, 6, 8, 11. Joxazamenbcmeo npuznakos oeaumocmu. Pemenue
MPAKTUYECKUX 3a7a4 C IPUMEHEHHUEM MIPU3HAKOB JICTUMOCTH.

Pasiio:xeHnne 4uciia Ha NPOCTbIEe MHOKUTEJIU

[IpocTeie U cocTaBHBIC YnCA, peuemo Ipamocgena.

PaznoxkeHue HaTypallbHOTO YKCIIa HA MHOXKHUTEIHU, PA3JIOKEHUE HA MPOCThIC MHOKHUTEIH.
Konuuecmeo oenumeneti uucna, aneopumm paziodceHusi 4UCIAd HA NPOCMble MHONICUMENU,
OCHOBHAsL meopema apupmemuxu.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBanue OykB st 0003HAYEHUS YHCENl, BBIYUCICHNUE 3HAYCHHsI alrebpandeckoro
BBIpQKCHUS, IPUMEHEHUE anreOpandecKuX BBHIPOKCHHUM JIJIs 3aIIUCH CBOWCTB apu(PMETHUYECCKUX
NEHCTBUIM, MpeoOpa3oBaHue anreOpandecKuX BIPKCHUH.

JeanTenu U KpaTHble

JlenuTenb U €ro CBOMCTBaA, OOMIMI MenuTensb AByX U Oosiee drcen, HanOONbIIUI 00N
JIeNUTENb, B3aUMHO MPOCTHIE YUCIIa, HaX0XKJIeHue Hauboubliero odmero aenurens. KpatHoe u
€ro CBOICTBa, 00IIee KpaTHOE ABYX M Oojiee yucell, HAaUMEHbIee oOlee KpaTHOE, CIOCOOBI
HAXO0XJCHUS HAUMEHBIIIET0 O0IIeT0 KPaTHOTO.

JApodu

OO0ObIKHOBEHHBIE IPOOH

Hons, yacth, ApoOHOe uwMcao, apodb. JlpoOHOoe YHMCIO Kak pe3ylbTaT JIeICHHUS.
[IpaBunbHBIE U HETIPABUIIBHBIE IpOOU, CMElIaHHas IpO0b (CMEIaHHOE YHCIIO).

3anuch HaTYpalbHOTO YKCIIa B BUJE IPOOH C 3alaHHBIM 3HAMEHATeleM, mpeoOpa3oBaHue
CMEIIIaHHOM JIpoOU B HEMPABUIBHYIO IpOOh M HA0OOPOT.

[TpuBenenue apobeii k oOemMy 3HameHaTento. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEH.



CrnoxeHnne W BBIYMTAHHE OOBIKHOBEHHBIX JApoOei. YMHOXEHHE U  JeJICHHE
OOBIKHOBEHHBIX JIPOOECH.

Apupmerrueckue IeHCTBUS CO CMEUIaHHBIMH APOOSIMH.

Apudpmernueckue 1eicTBUA ¢ APOOHBIMHU YUCIAMH.

Cnocobvl payuonanuzayuu bl4UCIeHUl U UX NPUMEHeHUe NPU GbINOIHEHUU OeliCBUII.

JecaTUYHBIE IPOOH

Henast m npobHast yactu necstuyHor apo6u. [IpeoOpasoBanue necsaTHUHBIX Opodeit B
oObIKHOBeHHBIC. CpaBHCHHE JIECATHYHBIX JapoOeii. ClokKeHHe W BBIUMTAHHE JICCITHYHBIX
npo6eit. OKpyrieHue AeCATUYHBIX JApoOed. YMHOXEHHWE W JCNICHUE ACCATUYHBIX JpOOCH.
Ilpeobpazosanue 06vbIKHOBeHHbIX Opobell 6 OecsimuyHvle Opodou. Koneunvle u Oeckoneunvie
oecsamuyHvle OpoouU.

OTHoleHne ABYX YHcel

Macmitab Ha mnnaHe u kapre. I[Ipomopumu. CBolicTBa mnpomnopuuii, NpUMEHEHHE
MPONOPLUI U OTHOLLICHUH IIPU PEIICHHUH 3a4a4.

CpenHee apudmeTnyeckoe ynces

Cpennee apudmernyeckoe nByx unceln. M3o0paxkenne cpeHero apumMeTHIecKoro IByx
YyCeJl HAa YHCIOBOM NpsMOW. PemleHne npakTHYecKWX 3a4ad € IPUMEHEHHUEM CpPEJHErO
apudmernueckoro. Cpednee apugmemuueckoe HeCKONIbKUX YUCE.

IpoueHTHI

[lonsitne mnpoueHta. BpluncieHne NPOUEHTOB OT YHWC/IAa W YWCIA [0 H3BECTHOMY
MIPOIICHTY, BBIPAKCHUE OTHOIICHKS B MPOIIEHTaX. PellieHre HECIOKHBIX MPAKTHYCCKUX 337134 C
MPOLIEHTaMU.

JAuarpamMmmel

Cronbuarble U KpyroBble nauarpamMmbl. M3Biedenwe wuHpOpManMM U3 JUArpamm.
H3006padsicenue ouazpamm no Yucio8blmM OAHHBIM.

PanuoHaabHbIe YHCIa

Ilosi0kuTEIbHBIE H OTPHIIATEIbHBIE YHCIA

N3obpaxenune yncen Ha YUCIOBOM (KoopauHaTHOW) mpsimoid. CpaBHeHUE yucen. Moayib
qyclia, TeoMeTpUYecKass WHTeprpeTanus Moayias uucia. JIeWcTBUA € TMOJNOXKHUTEIbHBIMU U
OTpUIIATENIbHBIMH YHClIaMUd. MHOXECTBO LIEIbIX YUCEIL.

IlonsiTue 0 panMoHaabHOM umMciae. [lepsuuHoe npedcmasieHue o MHOdCECMBe
payuonanvusix yucen. JIeHCTBUS ¢ pallMOHaIbHBIMU YUCIAMH.

Pernenne TeKCTOBBIX 32124

Eaununbsl u3MepeHwMii: IUHBL, IUIOHIAAW, OO0bEMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAYy €IWHULAMU U3MEPEHUsl KaXKIOW BEIWYHHBI. 3aBHCHUMOCTH MEXIY
BETMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHUE; MPOU3BOAUTEIHHOCTb, Bpems, paboTa; IeHa,
KOJIM4ECTBO, CTOUMOCTb.

3anayu Ha Bce apupMeTHIecKHe NeHCTBUSA

Pemenne TekcToBBIX 3a/1a4 apuMeTHueckuM crocodom. Vcnonb3oBanue Tabiull, cXeMm,
YepTexel, IPYrux CpeAcTB NpeACTaBlIeHUs JAaHHBIX TP PEIICHUN 3aa4H.

3agaum Ha IBUKEeHHE, PAa0OTy M MOKYNIKH

Pemenne HeCNOXHBIX 3a7ay Ha JBUKEHHE B TMPOTHBOIOJIOKHBIX HAMPABICHUIX, B

OJIHOM HaIpaBJICHUH, JBUKEHHUE TI0 peKe MO0 TEUCHHWIO U MPOTHUB TeueHus. Pemienue 3amad Ha
coBMecTHYIO0 padoty. [Ipumenenue apoOeit mpu perieHuu 3a1au.

3agauu HA YACTH, 10U, IPOLEHTHI

Pemenue 3amau Ha HaX0XJACHUE YaCTH YUCIA U YKCIA 10 ero JyacTu. Pemenue 3amau Ha
MPOLIEHTHI U JoTu. [IpuMeHeHre MponopLnii P PEIICHUH 3a/1ad.

Jlornyeckue 3agauu

Perienne HeCIOXKHBIX JOTMUYECKHX 3a/1ad. Peuwenue noeuueckux 3a0ay ¢ nomoubio
epaghos, mabauy.

OcHoBHbIE MeTOAbI PpelleHHsl TEeKCTOBBIX 3a4au: apudmerndeckuii, mnepedop
BapUAHTOB.



HarissgHasa reomeTpus

@urypsl B oKpyxarmomeMm Mupe. Harisineie npencraBieHust 0 GpUrypax Ha IUIOCKOCTH:
npsiMasi, OTpe30K, JIyd, YroJj, JOMaHasi, MHOTOYI'OJIbHUK, OKPYXHOCTb, KpYI. YeThIpeXyroibHUK,
IIPSIMOYTOJIbHUK, KBaJpaT. TpeyroyibHUK, 6u0bl mpey2onvHukos. Ilpasunvhsvie MHO20Y20NbHUKU.
N300paskeHne 0OCHOBHBIX T€OMETPUYECKUX (PUTYp. B3aumuoe pacnonodicenue 08X NpAmMbIX, 08YX
OKpYJICHOCMeEl, NpsAMOU U OKpyscHocmu. JInuHa oTpeska, jomMaHoW. EauHMIIBI M3MepeHus
JuHbl. [locTpoenue oTpeska 3aganHoM vHbl. Bunabl yriios. ['pagycHas mepa yria. M3mepenue
U IOCTPOEHHUE YIJIOB C IOMOUIBIO TPAHCIOPTHUPA.

[lepumerp w™HoOroyronpHuka. I[loHsTue momamn GUIYpHI; €IWHULBI HU3MEPEHUs
wiomaay. [Inomans npsmMoyronsHuKa, KBajapara. [IpubmmkeHHOe n3MEpeHue ionam Guryp
Ha KJieTyaToil Oymare. Pasnosenruxue gueypuoi.

Harnsanuele mpencraBiieHuss O NPOCTPAHCTBEHHBIX (urypax: KyO, Mapaienenumnes,
npusMa, nupamuja, map, chepa, KoHyc, IIMHIp. M300paxeHne npocTpaHCTBEHHBIX (uUryp.
Ilpumepvr ceuenuu. Mnocoepannuxu. Ilpasunvuvie muozcoepannuxu. llpumepsl pa3BepTOK
MHOTOTPaHHUKOB, LIWJIMH/IPA U KOHYCA.

[Tonsarue oOnema; equuuIbl 00beMa. OOBEM MPSAMOYTOJIHHOTO Mapajijiesienuneaa, Kyoa.

[Tonsitue o paBeHcTse ¢puryp. LlenTpanbHas, oceBast U 3epkanbHas CAMMETPUU.
N300pakeHne CMMMETPUYHBIX QUTYD.

Pemenue npaktuyeckux 3ajayu ¢ MpUMEHEHUEM MPOCTEUIINX CBOICTB (puryp.

HcTropusi MaTeMaTUKHU

Tosesnenue yugp, 6yxe, uepoenugos 6 npoyecce cuema u pacnpeoeseHus NPoOyKmos Ha
Jlpesnem bnuosicnem Bocmoxke. Césazv ¢ Heonumuueckou pegonoyueti.

Pooicoenue wecmuoecamepuunou cucmemvl cyucnenus. Ilossnenue decamuyHou 3anucu
uycer.

Poowcoenue u pazsumue apugpmemuxu namypanvrolx yucen. HOK, HOJ[, npocmule uucna.
Pewemo Opamocghena.

llosasenenue Hyna u ompuyamenvusix yucen 6 mamemamuxe opegnocmu. Ponv JJuogpanma.

Ilouemy ' - 1-1 =17

Jlpobu 6 Basunone, Ecunme, Pume. Omkpoimue decsmuunvix opooei. Cmapunrbie
cucmemol mep. /lecamuunsie Opoou u mempuueckas cucmema mep. JI. Maecnuyxuii.
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3. TEMATHYECKOE IINTAHUPOBAHUE

KJIACC

Conep:kaHue MaTepuaJjia

Koa-Bo
JacoB

Peanm3anus KajeHIapHOro
IJIAaHA BOCMUTATEIbHOI padoThl
padoueii nporpaMMbl
BOCIIMTAHUS

JIunun

Pa3noo0pa3Hblil MUp JTUHUI

[Ipsimas. Yactu npsmoii. JlomaHas

Jnvnaa nuauun

OKpyXHOCTb

O0630p ¥ KOHTPOJIb

= NN N (- O

WNupopmanrionHas MUHyTKa K
MexayHapoJHOMY JHIO
pacIpoCTpaHEeHUs IPAMOTHOCTH

HartypaabHble ynciia

Kak 3anuceIBaroT U 4uTArOT
HaTypaJbHbIC YHCIIA

Harypanensiit psa. CpaBHeHHE
HAaTypaJbHbIX YUCENT

Uucna v TOUKH Ha NPSIMOU

OxpyriieHHe HaTypaJbHbIX YHCET

Pemenne KoMOMHATOPHBIX 33724

0O0630p 1 KOHTPOJIH

N [WININ

NHudopmanrionHas MUHyTKa
nrcaTessiM I0usIsIpam.

ﬂ,eI/ICTBPlSI C HATYPAJIBbHBIMH YUC/IAMHU

N
N

CnoskeHne 1 BEIYUTaHUE

VYMHOXEHUE U JCICHUC

[Topsnok 1eliCTBUIA B BEIYMCICHUSAX

Crenelp ynucia

3amauu Ha JBIKEHUE

0O0630p ¥ KOHTPOJIb

W | WO~ OTW

Y CTHBIN )KypHa, HOCBSICHHBIN
BcemupHOMy THIO MaTeMaTHKH.

Hcnoan3oBanue CBONCTB AeliCTBUI
NMPHU BHIYMCJIEHUSIX

CBOJiCTBA CII0KEHUS U YMHOXKEHUS

PaCHpeI[eJ'II/ITCJ'IBHOC CBOMICTBO

3ajaun Ha 4YacTH

33,[[3‘11/1 Ha YpaBHUBAHHUC

O0630p U KOHTPOJIb

bubnuoTeunsiii ypok «Ilucarenu-
OOUTISPBI

Yriabl n MHOTI'0YI0JIbHUKH

OIN (N[ |W|N

bubnuoreunsiit ypok «IIucatenu-
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Kak 0003Ha4alOT U CPaBHUBAIOT YIJIbI 2 FOGHIPBI»

W3mepenue yrios 3

JloMaHble ¥ MHOTOYT'OJIbHUKH 2

O030p ¥ KOHTPOIb 2

Aeumocth ynces 15 WNudopmanronHas MUHyTKa
JlenuTenu u KpaTHbIC 3 nUcaTeNsiM F0OMIIpaMm.
[IpocThie U cocTaBHbIE YUCIIA 2

CBolicTBa AETUMOCTH 2

[Tpu3HAaKH JeTUMOCTH 3

Jlenenue ¢ OCTaTKOM 3

0O0630p 1 KOHTPOJIH 2

TpeyroibHUKH H Y€THIPEXYT0JbLHUKH 10 UHpOpMAaLHOHHAS MHHYTKA
TpeyronbHUKK ¥ UX BUJIBI 2 IHCATENAM FOOUIAPaM.
[IpsiMOYTOJIbHUKHI 2

PaBenctBo ¢uryp

0O0630p 1 KOHTPOJIH 2

Apoon 18 WUndopmannonHas MUHyTKa «J{eHb
Jonm 2 MIOJTHOTO OCBOOOKICHUS
Yt0 Takoe ApoOh 3 Jlenunrpana ot GammcTcKon
OCHOBHOE CBOMCTBO pOOU 3 OoKazB»

[IpuBenenue npoleit k oOEeMy 2

3HaMEHATeJI0

CpaBHenue npo0eit 3

HarypanbsHbie ynciia u apoou

0O0630p 1 KOHTPOJIH

HeilicTBus ¢ APpOOSIMHA 34 Henens marematuku
CrnoxxeHue v BeIYUTaHuE Jpooeit 5

Cwmerianabie qpoou 3

CrnoxeHHe ¥ BBIYUTaHUE CMEIICHHBIX 5

npobeii

YMHOXeHnEe ApoOeit 5

Jlenenue npobdeit 5

HaxosxeHne 4acTv Ieoro u Ieioro mo 5

€ro 4acTu

3agauu Ha COBMECTHYIO paboTy 3

O0630p U KOHTPOIb 3

11
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MuororpanHuku 10 WNudopmannonnas MUHYTKa
FeoMETpUYECKHE TENA M UX 2 «BceMupHbIil IeHb 3eMITHY
n300pakeHune
[Tapannenenunes 2
O0bem napasuienenurneia 2
[Tupamua 2
0O0630p 1 KOHTPOJIb 2
Tabdimuel 1 JMarpaMMel 9 UndopMaIHoHHas MHHYTKA
UrteHue u cocTaBieHUEe TabIUI] 3 « JleHb rocy1apcTBEHHOTO (pyara
JluarpaMmel 2 Poccuiickoit @enepanum»
Ompoc 00111eCTBEHHOTO MHEHUS 2
0O0630p 1 KOHTPOJIH 2
IoBTOpEHUe. 10 Nudopmannonnas MUHYTKa,
HToroBnie KOHTPOJILHBIE PadOTHI (32 MPUYPOYCHHAS K MaMSATHBIM JlaTaM
1-e mosyroaue u roa) 1 COOBITUSIM
Hroro - 170
KJIaCC
Peanm3anus kajeHIapHOTO
Koa-Bo i
Conepskanue MaTepuaia IUIaHa BOCHI{TaTeJIbHOI/I padoThI
1acos padGouyeii mporpaMMbl
BOCIIUTAHUS
Jlpo6u ¥ MPOIEHTHI 18 WudopmanimoHHass MUHYTKa K
Mex 1 yHapogHOMY JTHIO
Uto MBI 3HaeM 0 JIpoOsIX 2 AYHapOZ ya
pacnpocTpaHeHusi FPaMOTHOCTH
Breruucienus ¢ npoosimu 2
«MHOTOA3Ta)KHBIE» APOOU 2
OcHoBHBIE 33124 Ha IPOOH 3
Urto Takoe MpoIeHT 5
Cronbyatbie ¥ KPYyroBbI€ JHArpaMMBbl 2
O0630p ¥ KOHTPOIb 2
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IIpsiMble HA MJIOCKOCTH U B
MPOCTPAHCTBE

Ilepecekaroniuecs: npsiMbie

[TapajurenpHbIEC NpsMBbIE

Paccrosinue

O0630p ¥ KOHTPOJIb

WNudopmannonHas MUHyTKa
nycaTessiM I0usspam.

HecaTn4unbie 1pooH

Jlecsituunas 3anuce apooeit

JlecsiTuuHble JpoOU U METPUUECKAs
cucTeMa Mep

= IN g (NININ

[lepeBos1 0OBIKHOBEHHOM ApoOU B
JECATUYHYIO

CpaBHEHHE IECATUYHBIX IpoOei

O0630p ¥ KOHTPOJIb

Y CTHBIN )KypHa, HOCBSIIECHHBIN
BceMupHOMyY qHIO MATEMATHUKH.

JencTBus ¢ 1eCITUYHBIMHU APOOSAMU

31

CI10’KeHUE U BLIYUTAHNE JOCCATUYHBIX
npobeit

YMHOXEHNE JECATUIHBIX Ipo0Oeit Ha

10, 100,1000

YMHOXEHNE JECATUIHBIX TPo0Oeid

ol

Jlenenne necATHYHBIX APoOei

ol

Jlenenne necaTUYHBIX ApoOeit
(IpooJmKEHNe)

OxkpyrieHue AeCIATUIHBIX Ipo0Oeit

3amaun Ha NBUKECHUE

0O0630p ¥ KOHTPOJIb

bubnuoteunsiii ypox «Ilucarenu-
OOUTISIPBI)

OKpyXKHOCTH

OKpYXHOCTb U IIpsiMast

HBG OKPYXHOCTH Ha IINIOCKOCTHU

ITocTpoenue TpeyroiabHIKa

Kpyrnsie Tena

O0630p ¥ KOHTPOJIb

N (RPININDINIgW (W &

bubnuoreunsiii ypok «Ilucarenu-
OOUTISIPBI)

OTHo1IEHHS U MPOLECHTHI

[EEN
IS

YTo Takoe OTHOILIICHUE

HGHGHI/IG B JaHHOM OTHOIICHHNHN

«['maBHas» 3ajaua HA ITPOUCHTHI

BLIpa)KeHI/IC OTHOULICHUS B IMIPOLCHTAX

W (b~ N

HNudopmanonHas MUHYTKa
nucaTensM I0uIsipam.
HNudopmannonHas MuHyTka «J{eHpb
MOJIHOTO OCBOOOXKIEHUS
Jlenunrpana ot GanmMcTcKon
OJIOKAIbI»

13



O0630p 1 KOHTPOJIb

CummMmerpus

OceBas cuMMeTpust

Ocb cummeTpun purypsl

[{eHTpanbHasi CUMMETPUS

O0630p 1 KOHTPOJIb

NN NN N

HHTepakTUBHBIE YPOKH POJIHOTO
PYCCKOTIO SA3bIKA

K MexyHapoqHOMY JHIO POJIHOIO
A3bIKa

Bripakenus, popmy.ibl, ypaBHeHH S

O MaTeMaTUYECKOM S3BIKE

N

BYKBGHHI)IC BBIPpAKCHUA U YHUCJIOBBIC
IIOACTAaHOBKH

®opmyibl. Beraucienns no gpopmynam

@opMyIIbI JUIMHBI OKPYKHOCTH,
IJIOLIA/IM Kpyra 1 o0beMa 1apa

YT0 Takoe ypaBHEHHE

O0630p ¥ KOHTPOJIb

N

WNudopmanronnas MUHyTKa
nycaTessiM Io0usIspam.

Ieabie ynciaa

=
N

Kakwne uncia Ha3pIBAIOT eJIbIMA

CpaBHEHHE 1ETBIX YUCEN

CI10XKeHHUE LENTBIX YUCET

Brrauranue 1enpIx 9ucen

YMHOXKEHUE U JETICHUE IEIBIX YUCET

0O0630p 1 KOHTPOJIH

NudopmanronHast MUHYTKa
nrcaTessM I0usIsIpam.

MHoxecTBa. KOMOMHATOPUKA

TlousiTe MHOXECTBa

Omneparuu HaJ MHOXKECTBAMH

Pemenue 3a1a4 ¢ mOMOUIBIO0 KPYTOB
Ditnepa

N (ININDIGPND [ WWIWIN (-

KombOunaropHbie 3a1aun

N

0O0630p ¥ KOHTPOJIb

Henensa matrematnku

PanuoHajJnHbBIE YHCJIA

16

Kakwne unciia Ha3pIBaroT
panrOoHaJIbHbBIMHU

CpaBHEHHE palIMOHAIBHBIX YUCE.
Moy uncia

HCﬁCTBHH C pallMOHAJIbHBIMU YUCJIaMH

Yro Takoe KOOPAWHATHI

[IpsiMoyroabHbIE KOOPAMHATH Ha

NudopmanmonHas MUHYTKa
«BcemupHbIi IeHb 3eMJITN»
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IIJIOCKOCTH

O0630p ¥ KOHTPOIb 2
MHOroyroJJbHUKH 1 MHOTOrPaHHUKH 10 MH(OPMAIIHOHHAS MUHYTKA
[Tapannenorpamm 3 « Jlens rocynapcTBeHHOTO (hiara
[Tnomamm 3 Poccuniickoit denepanun»
[Ipuzma 2
0O0630p 1 KOHTPOJIb 2
IMoBTOpEHHE. Nudopmannonnas MUHYTKa,
HToroBnie KOHTPOJILHBIE Pa0OTHI (32 10 IPUYPOUYEHHAs K NaMSATHBIM JJaTaM
1-e mosryrogue v roa) U COOBITHSM

170
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2. MATEMATHUKA 7-9 KJIACC

PaGouas nporpamMmma 110 MaTCMaTuKe JJId 7-9 KJ1acCOB COCTaBJICHA B COOTBETCTBHH C:

MOAYJIb «AJITEBPA»
1) TpeOoBanusmu DenepaabHOr0 TOCYAapPCTBEHHOTO0 00pa30BaTENbHOrO CTaHIapTa
ocHOBHOTO obmero o6pazoBanus (PI'OC OOO); TpeboBaHUSIMH K pe3ylbTaTaM
OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl; OCHOBHBIMM IOAXOJAaMHU K
pasBuUTHIO ©W (OPMUPOBAHUIO YHUBEPCAIBHBIX YueOHBIX neiictBuii (YY) s
OCHOBHOTO 00111ero 00pa3oBaHMs;

2) aBropckoii mporpammoit I'. B. Jlopodeesa, nznantoii B coopuuke: bypmucrposa T.A.
Anrebpa. CoopHuk pabounx nporpamm. 7-9 kiaccsl. / - Mocksa: [Ipocsemnienue. , 2016;

3)paboucii MpOrpaMmMon Bocnuranus MyHUIIMTIaTBHOTO OIOKETHOTO
0011100pa30BaTEIIHLHOTO YUPEXKICHUS «boubierpouiikas CpenHsst
obmeoOpazoBatenpHas mkosia llledbekumHckoro paitona benropoackoii obmacTiy;

4)ydeOHBIM  TUTAHOM  MYHHUIMIIATBHOTO  OFOJKETHOTO  00Ie00pa3oBaTeIbHOTO
YUpEKICHUS «bonpmierpourikass  cpemHsisi  oOmieoOpasoBaTenbHAs — IIKOJIA
[ITeGexnHCKOTO paitoHa benropoackoit oGmacTy.
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1. INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA

NMporpamMma obecneumBaeT AOCTUXKEHME CaeayloWmMX pe3y/ibTaToB
ocBoeHMA ob6pa3oBaTesibHOM NPOrpaMMbl OCHOBHOIO 061LL,ero o6pa3oBaHuUA:
JIMYHOCTHbIE:

1) cOpMMPOBAHHOCTb OTBETCTBEHHOIO OTHOLIEHMA K YYEHMIO,
FOTOBHOCTb M CMOCOOHOCTU 0OYYaKOLWMXCA K CAMOPa3BUTUIO U
CaMo00Opa30oBaHMIO HA OCHOBE MOTMBALMUU K OOYYEHMIO M MO3HAHUIO, BbIOOPY
AaNbHeKwwero o6pasoBaHMs Ha 6a3e OpUEHTUPOBKM B MMpe Npodeccui u
npodeccroHasibHbIX NPeAnoyYTeHUM, 0CO3HAHHOMY MOCTPOEHMIO
MHAMBUAYAIbHOM 06pa3oBaTe/IbHOM TPAEKTOPMM C YYETOM YCTOMYMUBLIX
no3HaBaTe/IbHbIX UHTEPECOB;

2) cpbOpMMPOBAHHOCTb LLE&/IOCTHON0O MMPOBO33pPEHMUA,
COOTBETCTBYHOLLENO0 COBPEMEHHOMY YPOBHIO PasBMTUA HAYKU U
06WeCcTBEHHOM NPaKTUKM;

3) cpopMHpOBAHHOCTb KOMMYHUKATMBHOM KOMMNETEHTHOCTH B
O6LWEHNU N COTPYAHUYECTBE CO CBEPCTHUKAMM, CTapLUMMU U MNAALWMMMK, B
obpasoBaTesibHOM, 06LECTBEHHO MNOJI€3HOM, Y4e6HO-UCCNeA0BaTE/IbCKOM,
TBOPYECKOM U APYrMX BUAaAX AeATEe/IbHOCTU;

4) yMeHMe ICHO, TOYHO, FPAMOTHO M3/1araTb CBOM MbICJ/IM B YCT HOM U
NMMCbMEHHOM peyun, NOHMMAaTb CMbICJ/1 MOCTAB/IEHHOM 3a/a4M, BbiICTPamMBaTb
aprymMmeHTaumio, NnpmMBoamTb NPUMEPbI U KOHTPMPUMEPDbI;

5) npeAcTaB/IEHME O MaTeEMATUYECKOM HayKe Kak cdhepe
yesioBeYEeCKOM AeATE/IbHOCTU, 06 3Tanax eé pasBMTMA, O €€ 3HAYMMOCTU
ANA pasBMUTUA LUBUIM3ALUMU;

6) KPUTUYHOCTb MbILLJIEHMA, YMEHME pacno3HaBaTb JIOrMYECKH
HEKOpPpPEKTHbIE BblCKa3blBaHMA, OT/IMY4ATb rMNoTe3y oT (paKTa;

7) KpeaTMBHOCTb MbIW/1IEHUA, UHULMATMBA, HAXO44YMBOCTD,
AKTMBHOCTb NPM pELLEHNM aNirebpanyecKkmnx 3agav;

8) yMeHue KOHTpOoIMpoBaTh NMpoLecc U pesysibTaT y4eb6HoM
MaTeMaTUYeCKoM AesaTeNIbHOCTU;

9) CNOCOBHOCTb K SMOLMOHA/IbBHOMY BOCMNPUATUIO MaTEMATUUYECKMX
06BEKTOB, 3a/la4, peLIeHUM, pacCyXKaeHUMN.

MeTanpegMeTHble:

1) yMEHUEe CaMOCTOATE/IbHO MJIaHUPOBAaTb asibTEPHATUBHbIE NYTU
ANOCTUNKEHMA Lenen, oCO3HaAHHO BblGUpaTb Hanbosiee 3pdheKTUBHbIE
CNoCoOObl peLlleHMna Yy4eOHbIX M NO3HaBaTE/IbHbIX 3a4au;

2) YMEHME OCYLECTBNATb KOHTPOJ/Ib MO pe3y/ibTaTy M Mo Cnocoby
AENCTBUA Ha YPOBHE NPOU3BOJIbHONO0 BHMMAHUS U BHOCUTb HEO6XOAMMbIE
KOPPEKTUBDI;

3) yMeHMne ageKBaTHO OUueHMBaTb NMPaBMJIbHOCTb UJIM OLULMOOYHOCTb
BbINOJIHEHMA y4ebHOM 3a4a4M, €€ 06 BEKTUBHYIO TPYAHOCTb U COBCTBEHHbIE
BO3MOXHOCTH €€ peLUeHuns;

4) 0Cco3HaHHOE B/IaJlEHUE JIOTMYECKMMU AENCTBUAMM onpeaesieHus
NMOHATUM, 06O6LLEHUS, YCTAHOB/IEHMA aHANOI MM, KNaccudHrKaLumm Ha OCHoBe
CAaMOCTOATE/IbHOI0 BbibOpa OCHOBAHUM U KPUTEPUEB, YCTAHOBJIEHUA POJO-
BM/OBbIX CBA3EM;

5) yMeHue ycTaHaBMBaTb NPUYMHHO-C1I€ACTBEHHbIE CBA3M; CTPOUTb
NIOrMyecKkoe paccyraeHue, ymosakdeHne (MHAYKTUMBHOe, AeAYKTUBHOE U
Mo aHanormm) 1 BbiBOAbl;

6) yMeHuMe co3gaBaTb, NPUMEHATb U Npeobpa3oBbiBaTb 3HAKOBO-
CUMBOJIMYECKME CPEeACTBA, MOJE/IM U CXEeMbl ANA peLUEeHUA YYEeOHbIX U
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no3HaBaTe/IbHbIX 3ajay;

7) YMEHMe OpraHmM3oBbiBaTb y4ebHOEe COTPYAHUYECTBO M COBMECTHYIO
AEeATEe/IbHOCTb C yYMUTeNeM M CBEPCTHMKAaMMU: onpeaenaTb Luenau,
pacnpeaeneHue pyHKUMM U posier YH4aCcTHMKOB, B3aMMoaencTBMeE U obLume
Ccnoco6bl paboTbl; YMEHUE paboTaTb B rpynne: Haxo4AmMTb ObLlee peleHne U
pa3pellaTtb KOHPIMKTbl HA OCHOBE COrJlacoBaHUA NO3ULMM U YYETA
MHTEepecoB; C/ywaTb NapTHéEpa; popMyiMpoBaTb, apryMeHTMpoBaTb U
OTCTamBaTb CBOE MHEHME;

8) chopMMPOBAHHOCTb Y4EBHOM M 06LLEMNO/Ib30BATE/IbCKOM
KOMMNEeTEHTHOCTM B 061aCTU MCMNOJIb30BaHMA MH(POPMALIMOHHO -
KOMMYHMKALMOHHbIX TexHos1ormm (MKT-KOMNEeTEHTHOCTH);

9) nepBoOHa4asibHble NpeAcTaB/ieHUA 006 naeax U 0 MeToaax
MaTeMaTMKM Kak 06 YHMBEpPCa/ibHOM A3blKe HayKM M TEXHUKU, O CpeacTBe
MoAe/IMPOBaHUSA ABJIEHMM U NPOLECCOB;

10) yMeHMe BUAETb MaTeMATHUUYECKYIO 3a4a4y B KOHTEKCTe
NPo6J1IEMHOM CUTyaUuU B APYTrMX AUCUMMIMHAX, B OKPYKaOLWEM KMU3HMU;

11) yMEHMe HaxoaAUTb B Pa3/IMYHbIX MCTOYHUKAX MH(OpMaLMIO,
HEeo6XO0AMMYIO 419 peLleHUA MaTeMATUUECKMX NPoBaeM, U NpeaCcTaBATL eé
B MOHATHOM bOpMe; MPUHUMATb pelleHue
B YC/IOBUAX HEMOJIHOM U U36bITOYHOM, TOYHOM U BEPOSITHOCTHOM
UHdOopMaLMKU;

12) yMEeHMe NoHMMaTb U MCNOJIb30BaTb MaTeMaTUYeCKUe cpeacTBa
Harn1A4HOCTU (PUCYHKM, YEPTEXKMU, CXEMbI U Ap.) ANA UANCTpaLnM,
MHTeprnpeTaymm, aprymeHTaumm;

13) yMeHue BbiaBUIraTb rMNoTesbl NpU peleHuU y4ebHbIX 3a4a4 U
NOHMMaTb HEOO6XOAMMOCTb UX MPOBEPKMU;

14) yMeHue NpUMeEHATb MHAYKTUBHbIE U AeAYKTUBHbIE CNOCOObI
pPacCy>XAEeHUM, BUAETb pas/IMyHble CTpaTErMM pelleHus 3a4av;

15) NOHMMaHUE CYLHOCTU aIFOPUTMUYECKUX NpEeanUCaHMM U
YyMEHUEe AeUCTBOBAaTb B COOTBETCTBUM C NPEAJIOKEHHBIM a/IfOPUTMOM;

16) yMEeHMe caMoCTOATEe/IbHO CTaBUTb Lesin, BbiIbMpaTb M CcO34aBaTb
aJ/IFOPUTMBbI A1 peLLUEHUA YHEOHbIX MaTEMATUYECKUX NMPOBEM;

17) yMeHue nsiaHnpoBaTb U OCYLLECTBNIATb AeATENIbHOCTD,
HanpaB/IEHHYIO Ha pelleHue 3ajay MCcCnen0oBaTe/IbCKOro xapakTepa.
npegMeTHble:

1) yMeHue paboTaTb C MaTEMATUHECKUM TEKCTOM (CTPYKTYpUpPOBaHMe,
u3BJsI€YEHME HEOBXOAMMOM MHDOPMaLMKM), TOYHO U TPAMOTHO BbipaXkaTb
CBOM MbIC/IM B YCTHOM U MUCbMEHHOM peyYM, NPUMEHAA MaTEMATUYECKYIO
TEPMMHOJIOTUIO U CUMBOJIMKY, MCMOJIb30BaTb Pa3/IMYHblIE A3bIKM MaTeMaTUKU
(cnoBecHbIM, CUMBOJIMYECKMM, FrpacpUyecKmni1), 06OCHOBbIBATb CYXKAEHMA,
NpoOBOAMTb KnaccmduKaumio, JOKa3blBaTb MaTEMATUYECKME YTBEPKAEHUSA;

2) BnageHue 6a30BbiM NMOHATUMHBLIM annapaTtoM: MMEeTb
npeAcTaB/iEHUE O YMUCie, BNajleHNME CUMBOJIbHbIM A3bIKOM anrebpbl, 3HaHMWE
3/1IeMeHTapHbIX PYHKUMOHAIbHbIX 3aBUCMMOCTEN, (DOPMMPOBaHME
npeAcTaB/IEHMM O CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B peasIlbHOM MUpE U O
pa3/IM4HbIX CNocobax UX N3yyeHua, 06 0COBEHHOCTAX BbIBOAOB M MPOrHO308B,
HOCALMX BEPOSITHOCTHbIM XapaKTep;

3) yMeHu1e BbINO/IHATb asirebpanyeckme npeodbpasoBaHUA
PaLMOHAJIbHbIX BbIpAaXKEHMM, NMPUMEHATb UX A/ PELUEeHUA YYEOHbIX
MaTemMaTMyeCcKMxX 3aza4d M 3a4a4, BO3HMKAOLWMX B CMEKHbIX YHEOHbIX
npeamerax;

4) yMeHUe No1b30BaTbCA MaTeMATUHECKUMU (DOPMYJIaMU U
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CaMOCTOATEJ/IbHO COCTaB/IATb (POPMYJIbl 3aBMCUMOCTEN MEXKAY BE/IMUYUHAMM
Ha OCHOBE 0606LLEHNA YAaCTHbIX C/ly4YaeB U SKCNEPUMEHTA;

5) YMEHMe pellatb JIMHEMHbIE U KBaZpaTHbIE YPAaBHEHMSA U
HepaBEHCTBa, a TaK)Ke NMpMBOAMMbIE K HUM YPaBHEHUA, HEPABEHCTBA,
CMUCTEMbI; NPUMEHATb rpadmMiecKkme nNpeacTaB/ieHUA ANA PELUEHUA U
nccnefoBaHUs YpaBHEHUM, HEPABEHCTB, CUCTEM; MPUMEHSATb MOJIyYEHHbIE
YMEHUA ANA peLleHnsa 3a4a4 U3 MaTeMaTUKM, CMEXKHbIX NMpeaMeToB,
NpPaKkTUKMU;

6) oBlageHne cucteMon dyHKUMOHAJIbHbIX MOHATUM,
dYHKLUMOHANIbHbIM SI3bIKOM M CUMBOJIMKOM, YMEHUE CTPOUTb FpadUKu
dYHKLUMM, onuCbiBaTb MX CBOMCTBA, MCMNOJ/Ib30BaTb PYHKLMOHAJIbHO -
rpadpmyecKkme npegcrtaBaeHMA 4219 ONMUCAHMA M aHa/IM3a MaTeMaTUYECKUX
3a4a4 U peaJibHbIX 3aBUCUMOCTEMN;

7) oBlageHMne OCHOBHbIMM Crocobamm nNpeacTaB/IEHMA M aHaAM3a
CTaTUCTUYECKMX AAHHbIX; YMEHUE pellaTb 3a4a4M Ha HaxXoXKAeHUEe HacToTbl
M BEPOSTHOCTM CJIyYaMHbIX COBbITUM;

8) yMeHMe NprMMeHATb U3YyYeHHble NOHATMUA, pe3y/ibTaTbl U METOAbl
NpM peleHnn 3a4a4 M3 pas/IMYHbIX pa3aesioB Kypca, B TOM YMC/ie 3a4a4, He
CBOAALMXCA K HENoCpeACTBEHHOMY NPUMEHEHUIO M3BECTHbIX a/IrOPUTMOB.

PanmnoHnanbHbIe Yucaa
BbpInycKHUK Hay4YuTCS:

1) [NornMaTh 0COOCHHOCTHU JACCATHYHONW CHCTEMBI CUUCIICHHS,

2) BrnaneTs MOHATHSIMU, CBSI3aHHBIMH C JISTMMOCTBIO HATYPaJIbHBIX YHCET,

3) BripaxaTs uncia B SKBUBAJICHTHBIX (hopMax, BEIOMpas Haubojee MmoIxoIsIIyo B
3aBHCUMOCTH OT KOHKPETHOW CHUTYaIlHH,

4) CpaBHHBATH U yIOPSIOYNBATH PAIMOHATBHBIC YHCIIA;

5) BEINONHATE BEIYUCIICHHSI C pAIlHOHATEHBIMU YUCIIAMH,

6) Hcnonp3oBaTh TMOHATHS W YMEHHS, CBS3aHHBIE C  IPOMOPIHOHAIBHOCTHIO

BCIMYMH, IHIPOLOCHTAMHUM B XOA€ PCEHICHHA MAaTEMATUYCCKUX 3aJad MW 3aJad HU3 CMCEXKHBIX
IpE€AMETOB, BBEIINIOJTHATH HECIIOKHBIC IIPAKTUYCCKHUE PaCUYCThI,

Bbll’lyCKHuK nojiyyum 603MOIICHOCMb.!

7) [To3HAaKOMUTBCS C MO3UIIMOHHBIMU CHCTEMaMH CUHCIICHHS C OCHOBAHHUSIMH,
OTJIMYHBIMH OT 10;

8) YrinyOuTh U pa3BUTH MPEACTABICHUS O HATypallbHBIX YHCIaX M CBOMCTBaX
JCITUMOCTH;

9) HayuuThcs ncnosib30BaTh MpUEMbl, PAlIMOHATM3UPYIOUIUE BEIYUCIICHUS, BHIOUpas

MOAXOIAUIUH ATl CUTYalluH CIIOCO0.

JleicTBUTEIbHBIE YHCIA

BeInycKHUK Hay4YuTCH:
1) Hcnonp3oBaTh HauaabHBIE MMPEACTABJICHUA O MHOXKXCCTBC HeﬁCTBHTeHBHBIX YHUCCII,
2) BJ'Ia,Z[eTL NOHATHUCM KBAJAPATHOI'O KOPHS, IPUMCHSATDH €TI0 B BBIYUCIICHUAX.

BblnyCKHMK noiyuyum 603MONCHOCMb !

3) Pa3Buth npeacraBiaeHue o0 YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10
JEHUCTBUTENBHBIX YUCEN; O POJIM BHIYUCICHHUI B YETTOBEUECKOM MPAKTHUKE;
4) Pa3Buth W yruyOuTh 3HAHHUA O JACCATUYHOW 3aluCH  JIEHCTBUTEIHLHBIX

grcen(TepuoanuecKrue U Hemepruoandeckue Apoon).

HN3mepenusi, npuOIHKEHN S, OLIEHKH
BhInyCKHUK HAy4YUTCH:
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1) Hcnonb30BaTh B X04€ PELICHUH 3a7a4 3JIEMEHTAPHBIE ITPEACTABIICHUS, CBI3AHHBIE
C MPUOIMKEHHBIMH 3HAUYCHUSMU BEIMYUH.

Buvinyckuux nonyuum 603MoHNCHOCHb:

2) IIoHATH, YTO 4YMCIIOBBIE JAHHBIC, KOTOPBIE MCIOIB3YIOTCA I XapaKTEPUCTUKH
00BEKTOB OKPYKAIOIIETO MHPA, SIBIISTIOTCS MPEUMYILIECTBEHHO MPHOIMKEHHBIMHU, YTO TI0 3aIUCH
NPUOJIMKEHHBIX 3HAUYEHUH, COJEpKAIUXCA B WHPOPMAIIMOHHBIX UCTOYHUKAX MOXKHO CYAUTH O
MOTPEIIHOCTH MPUOJINKEHHUS;

3) [ToHATH, 4TO MOrPELIHOCTD pe3yabTaTa BBIUUCICHUN JI0JDKHA OBITH COM3MEPHUMA C
IIOI'PEIIHOCTBIO UCXOIHBIX JIaHHBIX.

AJireOpanvecKue BbIpasKeHHU s
BbinyckHUK HayuMTCSE:

1) Brnagerb MOHATUSAMHU «TOXJIECTBO», «TOKJIECTBEHHOE MPEOOpa3oBaHUE», pellaTh
3aJ1auu, cojepkalire OyKBeHHbIE JaHHbIe, paboTaTh ¢ (hopMynaMu;

2) BoinonHATe npeoOpa3zoBaHusl BBIPAXKEHUHM, COAEpIKAIIUX CTENEHH C LIEIbIMU
ITOKA3aTesIMU U KBa/IpaTHBIE KOPHH;

3) BoInosHATE TOXKIECTBEHHbIE MPeoOpa30BaHusl PallMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE IpaBWJI JEMCTBUI HaJ MHOTOWIEHAMU U aJire0panuyecKuMu Jpo0smu;

4) BBINOMHATE pa3nokeHne MHOTOYIEHOB HA MHOKHUTEIH.

Bbll’lyCKHuK nojydunt 603MOHCHOCNIb.!

5) HayuuThcsi  BBINONHATH  MHOTOLIArOBbIE  IPeoOpa3oBaHUsl  paIlMOHATIBHBIX
BBIpQKEHUH, MPUMEHSISI IIUPOKU HAOOP CIIOCOOOB M MPHUEMOB;

6) BBINYCKHUK ITOTYYUT BO3MOKHOCTD:

7) [TpuMeHsTh TOXIECTBEHHBIE MPEOOPa30BaHMSI ISl PEIICHUS Pa3IMYHbIX 3a]a4 U3

pa3NMYHBIX pa3leioB Kypca (HampuMep, Ui HaXOXICHHS HauOOJBIIEro M HAUMEHBIIETO
3HAYCHMSI BBIPAYKEHUSA).

YpaBHeHus

BbINMyCKHUK HAYYUTCSH:

1) Pemate OCHOBHBIE BHJIbI YpPaBHEHUH C OJIHOM NEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHUH C ABYMS [IEPEMEHHBIMU;

2) [Tonumatp ypaBHEHHE KaK BaXKHEUIIYI0O MaTeMaTHYECKYIO MOJIENb Ui OMHUCaHUs
U U3YYEHHUS Pa3HOOOPA3HBIX PEAIbHBIX CUTYyallui, peliaTh TEKCTOBbIE 3a7auu anredpandyeckum
METO/IOM;

3) [IpumensaTs rpaduyeckue MpeACTAaBICHUS [UIsI HUCCIEIOBaHUS ypaBHEHUH,
WCCIIEIOBAHUS U PEIICHUS CUCTEM ypaBHEHUI C IBYMsI IEpEMEHHBIMU

Buinyckruk noxyuum 603mM0ox4CHOCMb:

4) OBnajers crienuanbHbIMU IPUEMaMU PELICHUs YPABHEHUH U CUCTEM YpaBHEHUI;
YBEPEHHO NMPUMEHSTH alIapaT ypaBHEHUH s pelieHus pasHoOoOpas3HBIX 3a/1a4 U3 MAaTEeMaTHKH,
CMEXXHBIX NPEIMETOB, PAKTUKY;

5) [TpumMensTh Tpaduueckre NpeACTaBICHUs Ul UCCIEI0BAaHUs YpaBHEHHH, CUCTEM
ypaBHEHUH, coAepKalnX OyKBeHHbIE KOI((UIIMEHTHI.

HepaBeHncrBa

BepInyCKHUK HAy4YUTCH:

1) Ilouumate u IIPUMCHATH TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C
OTHOIICHHUEM HCPAaBCHCTBA, CBOMCTBA YHUCIIOBBIX HCPABCHCTB,

2) Pemrats yMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M HUX CUCTEMBI; peIlaTh
KBaApPAaTHBIC HCPABCHCTBA C OHOpOI71 HarT pa(I)I/I‘-ICCKI/Ie OpCACTaBJICHUA,

3) HpI/IMeHHTL armapaTt HCPaBCHCTB, I PCHICHUA 3aJa4 U3 pa3JIMYHBIX PA3CJI0B

Kypca.
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Buinycknuk nonyuum 603M0OM4CHOCMb HAYYUMBCAL:

4) PazHo0oOpa3HbIM TpuemMaM JI0Ka3aTeNbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH
anmapar HepaBeHCTB, JUIA PELICHUs pa3IMYHBIX MAaTEMAaTHYECKHX 3aJad M 3a7ad U3 CMEKHBIX
MPEMETOB, IPAKTHUKH;

5) [TpumensTh rpaduyeckue npeacTaBICHUs IS UCCIEI0BAHNS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJICPKAIINUX OyKBEHHBIE KO PHUIINEHTHI.

OcHoBHbIe OHATHS. Ync10BbIe QYyHKIUHT

BbInycKHMK HAyYUTCS:

1) [ToHuMaTh ¥ WCHOJB30BaTh (PYHKIUMOHAIBHBIC MOHATUS U SI3bIK ( TEPMHHBI,
CUMBOJIMYECKUE 0003HAUEHNUS);

2) Ctpouth rpaduku 3JIEMEHTAPHBIX (YHKIUN; MCCIIEIOBATh CBOMCTBA UYMCIOBBIX
(GYHKIMI Ha OCHOBE M3Y4Y€HMsI IOBEJIEHUS UX I'paUKOB;

3) [Tonumarh (GyHKIMIO KaK BaXHEHIIYI0 MaTeMaTH4YECKYI0 MOJIENb JJs ONHCAHUS
MIPOLIECCOB U SIBJICHUH OKPYXKAIOILIEr0 MUpPa, IPUMEHATh (YHKIIMOHAJIBHBINA SA3bIK 7S OIUCAHUS
1 UCCIIEJJOBaHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BEIMYNHAMHU

BuvinyckHuk noayuum 603MONCHOCIb!

4) [IpoBouTh MCcleAOBaHUs, CBSI3aHHbIE C M3y4YEHHEM CBOMCTB (DYHKIHI, B TOM
YlClie C HCIOJIb30BAHUEM KOMIIbIOTEpPA; HAa OCHOBE I'papUKOB M3y4EHHBIX (DYHKIUN CTPOUTH
0oJee crnokHbIe rpaduky (KyCOUYHO-3a/IaHHBIE, C « BHIKOJIOTBIMU» TOUKAMH U T. 11.)

5) WCIOJIb30BaTh (DYHKIMOHAIbHbIE MPEJCTABICHUS W CBOMCTBa (QYHKUUN JUIs
penieHuss MaTeMaTHYeCKUX 3a/1a4 U3 pa3IMuHbIX Pa3JeNoB Kypca.

YucaoBble mocJjIea0BaTeJIbHOCTH!
BbINMyCKHUK HAYYUTCH:

1) [lonmMaTh W WCHONB30BaTh  SI3BIK  TIOCJIEAOBATEILHOCTEH(TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUS ),
2) [IpumensaTs (Gopmysbl, CBA3aHHBIE C apUPMETHYECKOW € TEOMETPHUYECCKOM

nporpeccue, u amnmapar, cOpMHUPOBAHHBIN NMPU U3YYEHHUH JIPYTHX pa3/eioB Kypca, K pEelIeHHIO
3a/1a4, B TOM 4YHUCJe, C KOHTEKCTOM U3 PEalIbHOM KU3HU.

Buinycxknux nonyuum 6o3modxcHocms:

3) PemaTte kOMOMHHMpOBaHHBIE 33/a4ll C MpPUMEHEHHEeM GOpMya M- IO 4YieHa U
CYMMBI NIEPBBIX YICHOB apU(PMETUYECKON U TreOMETPUUECKOM MPOrpeccuid, MpUMEHSss IPU STOM
anmnapaTt ypaBHEHUH U HEPaBEHCTB;

4) [ToHumath apuPMETUYECKYyI0 W TEOMETPHYECKYIO MPOTpecCHH Kak (YHKIIHH
HATypaJIbHOTO apryMeHTa; CBS3bIBATH apU(METHYECKYI0 MPOTPECCHI0 C JUHEHHBIM POCTOM,
TEOMETPUUECKYIO — C SKCIIOHEHIIHAbHBIM POCTOM.

OnucartejbHasi CTATUCTHKA
BbInyCKHUK HAY4YUTCH:
UCIOJb30BaTh MPOCTEHIINE CIIOCOObI MPEACTABICHUS W aHAJIW3a CTATUCTUYECKUX
JAHHBIX.
Bbll’lyCKHuK noiyuyum 603MONCHOCMb !
npuoOpecTH NepBOHAYAIBHBIM OMBIT OpPraHu3alu cOOpa IAHHBIX MPU HPOBEIECHUU
OIpoca OOIIECTBEHHOTO MHEHUS, OCYILIECTBIIATh UX aHAJH3, PEICTABIATh PE3YJIbTaThl OIIpOca B
BUJIE TAOJIMIIBI, TUarpaMMBl.

Cayuaiinbie COOBITHS U BEPOSITHOCTH

BeInyCKHUK HAy4YHUTCH:

HaxXOJUThb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTDH cnyqaﬁHor (0] CO6BITI/I}I.
Bbll’lyCKHLlK noyuyum 603MONCHOCMb !
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MpUOOPECTH OTBIT MPOBEICHUS CIyYalHBIX SKCIIEPUMEHTOB, B TOM YHCIIE, C TOMOIIBIO
KOMIIBIOTEPHOT'O MOJIECIUPOBAHUS, HUHTEPIIPETALUN UX PE3YJIbTATOB.

KomOunaropuka

BbInycKHUK HAY4YUTCS:

peraTh KOMOMHATOPHBIE 33/Ja4l HA HAXO0XK/ICHUE YMCIIa 00BEKTOB WJIM KOMOWHAIIMM.
Buinycknux nonyuum éozmoxcnocms:

Hay4YUThCSI HEKOTOPBIM CIEIUATBHBIM IIPUEMaM PElIeHUs] KOMOMHATOPHBIX 3a/1a4.
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2. COOEP’KAHHUE KYPCA
APU®METHKA

PaIII/IOHaJILHbIe yucJa. PacnmpeHne MHOJKECTBA HATYPAJIBbHBIX YHUCCII 1O MHOXKECTBA
CJIbIX. MHoxecTBa HCJIbIX YMCCIT 10 MHOKECTBA palluOHAJIbHBIX. PaIII/IOHaJIBHOG YHCJIO0 KaK

s
OTHOIICHUC : , TOE€ m — LIEJIOC YMCJI0, N — HATypaJIbHOC. Crerens ¢ OCJIBIM ITIOKa3aTCJICEM.

HeiictBuTenbHbIe yncia. KBagpaTHblii KOpeHb U3 uncia. KopeHb TpeThel CTeneHu.
3anuch KOpHEH ¢ HOMOIIbIO CTENEHU C JPOOHBIM MOKa3aTeeM.

[Tonsatue 06 uppanroHasTbHOM YKciie. MppannoHaabHOCTh YHUCia 1 HECOM3MEPUMOCTD
CTOPOHBI U TUATOHAJIM KBajpaTa. JlecsTuaHbIle TPUOTMKEHUST UPPAMOHATIBHBIX YUCE.

MHO3K€ECTBO ACMUCTBUTEIIBHBIX YUCET; TPEACTABICHUE JIEUCTBUTEIIBHBIX YHCEN
OECKOHEYHBIMH JIECATUYHBIMU Ap0oOsiMU. CpaBHEHUE JIEHCTBUTEILHBIX YHCEI.

Koopnunatnas npsimasi. M3o0pakeHue yrcen ToUKaMu KOOpAUHATHOM npsaMoil. YucnoBsie
MPOMEKYTKH.

HN3mepenus, npudIn:KeHus1, oeHKH. Pa3mepsl 00BEKTOB OKPYKAIOIIETO MUpa (OT
3JIEMEHTApHbBIX YacTull 10 BeenenHoit), AMUTENbHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.
Brinenenne MHOKUTENST — CTETICHH JECATH B 3anucH vucia. [[pubnmkéHnoe 3HaueHne
BEJIMYMHBI, TOYHOCTH NpuOmmKenus. [I[pukuaka u omeHKa pe3yabTaToB BEIYUCICHHI.

AJITEBPA

Auaredpanyeckue BbipaxeHusi. bykBeHHbIE BbIpa)KEeHUS (BBIPKEHUS C TIEPEMEHHBIMU ).
UucnoBoe 3HaueHNe OyKBEHHOTO BhIpakeHU. JlomycTUMBIE 3HAUEHUS TIEPEMEHHBIX.
[ToncTanoBka BeIpakeHUI BMeCTO TiepeMeHHbIX. [IpeoOpa3zoBanne OyKBEHHBIX BHIpAKEHUHN Ha
OCHOBE CBOMCTB apu(PMETHUECKHNX ACHCTBUNA. PaBeHCTBO OyKBEHHBIX BhIpakeHUU. TOXIECTBO.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTesleM U €€ cBoMCcTBa. OHOUYIEHBI 1 MHOTOYJICHBI.
Crenenb MHOrowieHa. Cio)xeHue, BBIYUTaHUE, YMHOKEHHE MHOTOWIEHOB. POpMYyJIbI
COKpAIIEHHOTO YMHOXEHUS: KBAJpaT CyMMBbI M KBaJparT pazHOCTH. PopMyIa pa3HOCTH
kBazpatoB. [IpeoOpa3oBanue 11€710T0 BhIpaXKEHHsI B MHOTOWIEH. Pa3ioxkeHne MHOTOYIEHOB Ha
MHOKUTENN. MHOrowieHsl ¢ 0HO# nepemenHoi. Kopenb MHOorouwiena. KBaapaTtHelii TpéxuiieH;
pa3iioKeHUe KBaJAPATHOTO TPEXUIEHA HA MHOKUTENH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoi 1podu. CioxkeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJieHHe anredpandyeckux Apooeii. CTeneHp ¢ HelbIM 0Ka3aTeaeM U
€€ CBOMCTBA.

PanmonanbHbIe BeIpaKeHUS U UX MTpeoOpa3oBanus. Jloka3aTenbCTBO TOXKIECTB.

Kanparusie kopau. CBoiicTBa apuMETHIECKUX KBAPATHBIX KOPHEW U UX PUMEHEHUE K
peoOpa30BaHUIO YHUCIOBBIX BHIPAKEHUI U BHIYUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ogHoi nepemeHHoil. Kopenb ypaBHenus. CBOMCTBa YUCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTh YpaBHEHHUI.

Jluneitnoe ypaBHenue. KBaapaTHoe ypaBHeHHE: popMysa KOpHEH KBaIpaTHOTO
ypaBHeHUs. Teopema Buera. Pemienue ypaBHeHUN, CBOIAIINXCA K JIMHEMHBIM U KBaJPaTHBIM.
[Tpumeps! perieHus ypaBHEeHHUH TpeTbelt 1 4eTBEPTOIl cTeneneil. Pemenne n1po6HO-
palMOHAIBHBIX YPAaBHEHUII.

VYpaBHeHue ¢ AByMsI epeMeHHbIMU. JIMHEiTHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU,
MIPUMEPHI PEIICHUs] YPABHEHUH B LEIbIX YHCIIAX.

Cucrema ypaBHEHUH ¢ ABYyMs MepEMEHHBIMU. PaBHOCHUIBHOCTH cucTeM. CHUCTEMBI IBYX
JIMHEWHBIX YPABHEHUHN C IBYMs IEPEMEHHBIMU; PEIEHUE MTOJACTAHOBKOMN U CIIOKEHUEM.
[IpuMepsl perieHns: CUCTEM HEIMHEMHBIX YpaBHEHUN C ABYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 33124 aIreOpanvdeckuM CIIOCOOOM.
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JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTHU. [ paduueckas HHTEpIpeTanus ypaBHEHUS C
IBYMSs IepeMEeHHBIMU. ['paduk TUHEHHOTo ypaBHEHHS C ABYMsI IEPEMEHHBIMH; YTIIOBOM
KOA(QPHUIUEHT IPSAMOI;

yCJIOBHE NMapaJIeIbHOCTHU MPSAMBIX. [ papuKy MpOCTeUINX HEMMHEWHBIX YpaBHEHHI: mapadora,

runep0oIia, OKPYKHOCTb. [ paduueckast HHTEPIIpETAIUs CUCTEM YPAaBHEHHIA C IBYMS
IIEPEMEHHBIMU.

HepagencrBa. YucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHOM
IIEpEMEHHOM. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C OJJTHOW IIEPEMEHHOM.
KBanparubie HepaBeHcTBAa. CHCTEMbI HEPABEHCTB C OJJHON IEPEMEHHO.

OYHKIUN

OcHoBHbBIE MOHATHS. 3aBUCUMOCTH MEK Ty BennunHamu. [lousitue pynkiuu. O6macthb
oTpeJieNieHUs] 1 MHOXKECTBO 3HaueHUH QpyHkuu. CrnocoOsl 3aganus pyHkuuu. ['papuk
¢yukuun. CoiicTBa pyHKIUH, NX 0TOOpakeHue Ha rpaduke. [Ipumeps! rpadrkos
3aBUCHUMOCTEHN, OTPAXKAIOIINX PEaJIbHbIE MPOLIECCHI.

YucnoBble pynkinun. OyHKIINHU, OMUCHIBAIOIINE MPSIMYIO U OOpPaTHYIO
MIPOIMOPLIMOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIunelinas ¢pyHkmus, e€ rpaduk u
cBoricTtBa. KBagparnunas
¢bynkms, e€ rpaduk u cBoiicTBa. CreneHHble PYHKIMH ¢ HATYPATbHBIMU TIOKa3aTesIMA 2 U 3,
¥X rpaduky u cBoiicTea. I'paduku dyukmmit y=-/x ,y=3Vx ,y=|x|.

Yucii0Bble M0CJIeA0BATEIbHOCTH. [[OHATHE YHCITOBON NOCIEN0BATENBHOCTH. 3a/IaHNE
MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyiion u (popmysoit N-ro dseHa.

Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyisl N-ro wieHa
apru(pMETHIECKON U TEOMETPUUIECKON TPOTPECCHIA, CYMMBI TIEPBBIX N-X WwieHOB. M300paxkeHune

YICHOB apu(PMETHIECKON U TEOMETPUICCKOM MPOTPEeCcCUi TOUYKaMU KOOPAUHATHOM TIIIOCKOCTH.

JIMHEWHBIN U SKCIOHEHIIMANIbHBIA pOCT. CIIOKHbBIE POLECHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucaresibHas craTucTuKA. [Ipeacrapnenue naHHbIX B BUAE TaOIUII, IUarpaMm,
rpadukoB. CinyyaitHast ©3MEeHUUBOCTh. CTaTUCTUYECKHE XapAKTEPUCTUKN HA0Opa JaHHBIX:
cpenHee apudMeTHUecKoe, MeraHna, HauOoJibllee U HauMEHbIlIee 3HAYCHUS, pa3Max.
[IpencraBienue o BHIOOPOUHOM HCCIIEIOBAaHUU.

Cuayyaiinbie cOOBITHSI M BEPOATHOCTD. [loHsATHE O ClTydaliHOM OMBITE U CIIy4allHOM
coObITun. YacToTa cirydaitHOTo coObITHS. CTaTUCTUYECKHI TOAX0 1 K TOHSTUIO BEPOSITHOCTH.
Beposarnoctu
MIPOTUBOMOJIOKHBIX COObITUN. He3aBrucuMbie coObITHS. Y MHOKEHNE BEPOSTHOCTEH.
JlocToBepHbIE 1 HEBO3MOKHBIE COOBITHSL. PaBHOBO3MOXKHOCTH coObITHIL. Knaccuueckoe
OIIpe/IeJICHUE BEPOSITHOCTH.

Kom0unaropuka. Perenne koMOMHATOPHBIX 3a/1a4 11epeOOpOM BapUaHTOB.
KomOunatopHoe npasuiio ymHoxkeHus. [lepectanoBku U akropua.

JOT'UKA U MHOXKECTBA

TeopeTuK0-MHOKeCTBEHHbIE MOHATUSI. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHuE
MHOYECTB MEPEUUCICHUEM BJIEMEHTOB, XapaKTEePUCTUUECKUM CBOMCTBOM. CTaHAapTHbIE
0003HAaYEHMST YHCIOBBIX
MHOecTB. [TycToe MHOkecTBO U ero o6o3Hauenue. [TogmuoxkectBo. OObeMHEHNE U
IIEPECEUECHUE MHOXKECTB, PA3HOCTh MHOXKECTB.

NnnrocTpanust OTHOLIEHUH MEXy MHOXKECTBAMHU € MOMOIIbIO AUarpaMm Ditnepa —
Bewnna.

DJieMeHThI JIOTHUKHU. [ToHsITHE 0 paBHOCUIBLHOCTH, CIIEJIOBAHHUHU, YIIOTPEOIeHUE
JIOTUYECKUX CBA30K €CU ..., MO ..., 8 MOM U MOJbKO 6 MOM CIydae, TOTUUECKUE CBA3KHU U, UTU.
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MATEMATHUKA B NCTOPUYECKOM PAZBUTUHN
Hctopust (opMupoBaHHsT TOHATUS YHUCIA: HATYpajJbHBIC YHUCIA, JPOOH, HEIOCTATOYHOCTD
palMOHAIbHBIX YHUCEI JUISl TEOMETPUUECKUX U3MEPEHMH, uppalroHanbHble yuciaa. CTapuHHbIE
cucteMbl 3anucu yucen. Jlpoou B BaBunone, Erunte, Pume. OTKpbITHE AECATHUYHBIX TPOOEH.
Crapunnsle cuctembl Mep. [lecstuynblie apoOuu MeTpuueckas cuctrema wmep. llosiBnenue
oTpuLaTeNbHbIX yncenu Hyms. JI. Maraunkuii. JI. Ditnep.

3apoxaenue anreOpel B Hempax apudmeruku. An-Xope3mu. PoxneHwe OyKBEHHOM
cumBosky. I1. depma, ®. Buer, P. Jlekapt. McTopus Bompoca 0 HaxokAeHUU (HopMyrn KOpHEH
anreOpandeckuX ypaBHEHUH, HEPa3pelIMMOCTh B pPaJMKalaX YpaBHEHHMH CTEICHH, OOJbIICH
yeTbipéx. H. Tapranss, Jx. Kapaano, H. X. A6ens, O. Nanya.

N300peTenne MeTo1a KOOPIUHAT, TIO3BOJISIONIETO EPEBOIUTH TEOMETPHUECKIE OOBEKTHI
Ha s3plk anreOpol. P. Jlekapt u II. depma. [Ipumepbl pa3auuHbIX CHCTEM KOOPAMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapno Iluzanckoro (Pubonauum) o kponukax, yncia Gubonayun. 3amayda o
IaXMaTHOM JTOCKe.

Hcrokn Teopum BEpOSTHOCTEW: CTpaxoBoe neno, asapTHele urpsl. II. @depma u b.
[Tackains. . bepnymum. A. H. Koimoropos.
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3. TEMATUYECKOE INIAHUPOBAHUE

TemaTn4eckoe IJIAHUPOBAHHUE 110 ToAaM oﬁyqe}mﬂ

7 kjaacc:

MyHK
Ta

Conep:xkanue MmaTepuaia

Koua-Bo yacos

Peanm3anus KajaeHIapHOro
IJIAaHA BOCHUTATEIbHOI padoThl
padoueii nporpaMMbl

BOCIUTAHUS
I'maBa 1. /Ipo6u n npoueHTHI 11 WNupopmanrionHas MUHYTKa K
1.1. | CpaBuenue apobeit 4 Mexaynapoasomy aHio
pacipoCTpaHeHUs TPAMOTHOCTH
1.2. | BeruncieHus ¢ paliiOHaIbHBIMH
quciiaMu
1.3. | Cremenb ¢ HaTypaIbHBIM
HoKa3aTesem
1.4. | 3agauu Ha IPOIIEHTHI 2
1.5. | Cratuctudeckre XapakTepUCTUKH 3
00630p ¥ KOHTPOJIb 2
I'nasa 2. [Ipsimas u oOpaTHas 8 VY CTHBIN KypHaJ, TOCBSAIIEHHbBIN
NPONOPIUOHATBHOCTh BceMupHOMY JTHIO MaTeMaTHKH.
2.1. | 3aBucumoctu u HOpMyIIBI 3
2.2. | Ipsimast IpOTIOPIIHOHATIBHOCTb.
OO0patHas MpOMOPIHOHATIEHOCTD.
2.3. | Ilponopuuu. Pemienue 3agay ¢ 3
MOMOIIIBIO TPOMOPIIHA
2.4, | TIponopIiiMoHaIbHOE EICHNE
O0630p U KOHTPOJIb 2
I'naBa 3. BBenenue B ajaredpy 9 NudopmanmonHas MUHYTKa
3.1. | BykBeHHas 3anKch CBOWCTB 3 nucaTessM I0uIsipam.
JCHCTBHIA HAJT YUCIAMA
3.2. | IIpeobpazoBanne OyKBEHHBIX
BBIPOKCHU
3.3. | PackpsiTue ckoOoK 4
3.4. | IlpuBeneHue MOAOOHBIX ClIaraeMbIX
O0630p 1 KOHTPOIIb 2
I'naBa 4. YpaBHeHus 10 WNHpopmanmoHHass MUHYTKa
nucaTensM I0uIsipam.
4.1. | AnreOpandeckuii crmocod penreHus 3
3a/1a49
4.2. | KopHu ypaBHEHUsI
4.3. | Pemenue ypaBHEeHUH 5
4.4. | Pemenune 3a1a4 C IOMOIIBIO
ypaBHEHUI
O0630p 1 KOHTPOJIb 2
I'naBa 5. Koopaunatsl u rpadpuku 10 NudpopmanroHHas MUHYTKa
— nUcaTeNsM I0UIsIpam.
5.1. | MHoxecTBa TOUEK Ha KOOPAUHATHOU 4
PSIMOi
5.2. | PaccrosiHue MeXy TOYKaMH
KOODJIMHATHOM IPSIMOiA
5.3. | MHOKecTBa TOYEK HA KOOPAHHATHOM
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IIJIOCKOCTH

5.4. | I'paduku 4
5.5. | Enie HeckonbKO BaXKHBIX TPapUKOB
5.6. | I'paduku BOKpyr Hac

O0630p 1 KOHTPOIIb 2

I'maBa 6. CBolicTBa cTeneHH ¢ 10
HATYPAaJIbHBIM IOKAa3aTejieM Nudopmanmonnas MunyTka «JleHb

6.1. | IlpousBeneHue 1 YaCTHOE CTEIICH i 4 MTOJTHOTO OCBOOOXKICHUS
6.2. | CreneHb CTeneHy, IPOU3BENCHHA U Jlennurpaza ot dammcrckoi

1podH O0KaIBI»
6.3. | PemeHre KOMOMHATOPHBIX 3a/1a4 4
6.4. | IlepecranoBkH

0O030p 1 KOHTPOJIb 2

I'naBa 7. MHoro4sensl 16 HHTEepakTUBHBIE YPOKH POJAHOIO
7.1. | OnHOWIEHB! U MHOTOWIEHBI 5 PYCCKOTO A3bIka
K MexyHapoJHOMY JHIO POJTHOIO

7.2. | CinoxeHue ¥ BBIYUTAHUE S3EIKA

MHOI'O4JICHOB
7.3. | YMHOXEHHE OJJHOUIICHA Ha

MHOTOYJICH
7.4. | YMHOXEHIE MHOTOWICHA Ha 8

MHOTOYJICH
7.5. | ®opMyIbl KBagpaTa CyMMBI H

KBaJiparta pa3HOCTH
7.6. | Pemrenne 3a1a4 ¢ mMOMOIIbIO

ypaBHEHUI

00630p ¥ KOHTPOJIb 3
I'naBa 8. Pa3jioxkeHue MHOIro4jieHa Ha 16

MHOXKHUTEJIN Henens mateMatuku.

8.1. | BeiHeceHne 00IIEro MHOKHUTES 32 5

CKOOKH Nudopmarnmonnas MUHyTKa
8.2. | Crioco0 rpymnmiupoBKu «BceMupHbIi 1eHb 3eMiIn»
8.3. | ®opMynBl pa3HOCTH KBaJIPaTOB 3
8.4. | ®opMyIbl pa3HOCTH U CYMMBI KyOOB
8.5. | PaznoxeHre Ha MHOKUTEIH C 5

MPUMEHEHUEM HECKOIBKUX

croco0oB
8.6. | Pemrenue ypaBHEHHI C IOMOIIIBIO

Pa3NOKEHHS HA MHOXHTENN

O0630p 1 KOHTPOJIb 3

I'naBa 9. YacToTa U BepoOSITHOCTH 7 NHdopmanroHHas MUHYTKa
9.1. | Cuayuaiinble coObITUS 2 « I[eHIi FOCXHaPCTBeHHOFO (rara
— Poccuiickoit denepanum»

9.2. | YacToTa ciay4aifHOTO COOBITHS 4
9.3. | BeposaTHOCTh CIy4aitHOTO COOBITHS

0O030p 1 KOHTPOIb 1

IToBTOopenue. Utorosas
KOHTPOJIbHAsA padoTa.

NudopmanronHas MUHYTKA,
MPUYPOYCHHAS K TaMSATHBIM JaTaM
U COOBITUSAM
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| Utoro:

102
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8 kiace:

NMYHK
Ta

Coaep:xanne maTepuana

Koi-Bo yacoB

Peanmzanus KaJICHAApHOIo

IJIAHA BOCIHUTATEJIbLHOM paﬁoTbI

padoueii nporpaMMbl

BOCIIUTAHUSA
I'maBa 1. Anreépanyeckue apoou. 20 NupopmanrionHas MUHYTKa K
MexayHapoJHOMY JHIO
1.1. | Yro Takoe anrebpandeckas JpoOb 4 pacrnpocTpaHeHuUs IPaMOTHOCTH
1.2. | OcHOBHOE CBOKMCTBO ApOOH
1.3. | CioxeHue U BBIYUTAHUE 7 Y CTHBIN )KypHa, HOCBSAIIECHHBIN
asredpandeckux Jipodeit BcemupHOMy 1HIO MaTEMAaTUKH.
1.4. | YMHOXKEHME U JCICHUE
anreOpanvecKux qpodei
1.5. | IIpeoOpazoBaHue BBIpAKEHHIH,
cojiepKamx anredpandeckue qpoou
1.6. | Crernenp C LenbIM MOKa3aTeaeM 5
1.7. | CBoiicTBa CTEIEHH C LETLIM
1oKa3arenem
1.8. | Pemenue ypaBHeHH U 3a71a4 2
00630p ¥ KOHTPOIH 2
I'naBa 2. KBagpaTHble KOpHH 15 NudopmanronHast MUHYTKa
nycaTessM I0usIsIpam.
2.1, | 3agaya 0 HAXOXKICHUU CTOPOHBI 4
KBaJIpaTa
2.2. | UppanroHaibHbIe YnCIa
2.3. | Teopema Iludaropa
2.4. | KBagparHblii KOpeHb 3
(anrebpandeckuii Moaxoxm)
2.5. I'paduk 3aBuCHMOCTH y=‘\"X
2.6. | CpoiicTBa KBaJIpaTHBIX KOPHEH 5
2.7. | IlpeoOpazoBaHue BEIpaXKEHUH ,
ColeprKaluX KBapaTHbIe KOPHU
2.8. | KyOuueckwuii KOpeHb 1
O630p ¥ KOHTPOITb 2
I'naBa 3. KBaapaTHble ypaBHeHUst 19 NudpopmanroHHas MUHYTKa
nUcaTeNsM I0UIsIpam.
3.1. | Kakue ypaBHEHHUs HA3bIBAKOTCS 9
KBaIpaTHBIMU
3.2. | ®dopmyna KOpHEil KBapaTHOTO WNudopmanmonHas MUHYTKa «/{eHb
ypaBHCHHSA MOJTHOTO OCBOOOKICHUS
Jlenunrpaza ot ¢ammcTcKon
OJIOKAIBI»
3.3. | Bropas ¢popmyna xopHei
KBaJIpaTHOTO YpaBHEHUS
3.4. | Pemenue 3anau

29



3.5. | Hemonuble kBagpaTHBIC ypaBHEHHS 3
3.6. | Teopema Buera 5
3.7. | Paznoxxenue KBaapaTHOTO
TpexXwieHa Ha MHOKUTEIN
O0630p 1 KOHTPOJIb 2
I'maBa 4. CucreMbl ypaBHeHUI 20
HHTEepakTUBHBIE YPOKH POAHOIO
4.1. | JluneiiHoe ypaBHEHHE C IBYMsI 7 PYCCKOTO sI3bIKa
IICPEMEHHBIMH U €r0 rpaduk K MexXayHapoJHOMY JHIO POJHOTO
— s3bIKa
4.2. | T'paduk TMHEHHOrO YpaBHEHUS C
ABYMs IIEPEMCHHBIMUA
4.3. | YpaBHeHHE TIPSMOH BHJIA y = KX +B
4.4, | Cucremsl ypaBHeHuii. Penenue 9
CHCTEM CIIOCO0OM CIIOKEHUSI
4.5. | Pemenne cucreM ypaBHEHU
CI0CO0OM TOJICTAHOBKH
4.6. | Peurenue 3aa4 ¢ MOMOIIIBIO CHCTEM
ypaBHEHUI
4.7. | 3ama4yn Ha KOOPAMHATHON TIOCKOCTH 2
00630p 1 KOHTPOIH 2
I'naBa 5. ®yHKkuMU 14 Henens marematuku.
5.1. | Urenue rpapuxos 3 HNudopmannonHass MUHyTKa
«BceMupHBbIi 1eHb 3eMIT»
5.2. | Yto Takoe QpyHKIHS p A
5.3. | I'paduk pyHkIIHH 4
5.4. | CpoiictBa pyHKIHH
5.5. | Jluneitnas dpyHxIms 5
5.6. | ®yHkums y =K/X U ee rpaduk
00630p 1 KOHTPOIH 2
I'naBa 6. BeposiTHOCTH ¥ CTATHCTHKA 9 HNudopmannonHas MHHYTKa
« JleHb rocyapcTBeHHOTO (prara
6.1. | CraTucTHyeckue XapaKTepUCTUKU 2 Poccuiickoit ®enepariuny»
6.2. | BeposSTHOCTh PaBHOBO3MOXHBIX
coObITHI
6.3. | CaoxHBIE KCIIEPUMEHTHI
O0630p 1 KOHTPOJIb 2
IToBTOpenue. UTorosas 5 HNHdpopmanmoHHas MUHYTKa,
KOHTPOJIbHasA padoTa. [IPUYPOUYEHHAs K MAMATHBIM JaTaM
U COOBITUAM
Hroro: 102
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9 kJace:

“;EK Conepianue matepuaia Koa-Bo 1acos Peau3zanus KajJeH1apHOIo
Ta IJIAHA BOCHUTATEIbHOI
padoThbI
padoueii nporpaMMbl
BOCIIUTAHUS
I'maBa 1. HepaBeHncrBa 18 NupopmanrionHas MUHYTKa K
MexayHapoJHOMY JHIO
1.1 | JlelicTBUTENBbHBIE UNCIIA 2 pacIpoCTpaHEHUs IPAMOTHOCTH
1.2 | OOGmmue cBOMCTBA HEPABEHCTB 10
1.3 | Pemenue IMHEHHBIX HEPABEHCTB
1.4. | Pemenne cuctem JTUHEHHBIX
HEPaBEHCTB
1.5 | JloxazareiabCTBO HEPABEHCTB 2
1.6 | Yro o03HAUAIOT CJI0Ba «C 2
TOYHOCTBIO JI0...»
00630p ¥ KOHTPOIH 2
I'naa 2. KBagparuunas 19 Y CTHBIN KypHaJ, OCBSAIIEHHbBIN
byHkuus BcemupHOMy IHIO MaTeMaTHKH.
2.1 | Kakyro (QyHKIIHIO HAa3bIBAIOT 3
KBaJ[paTUYHOU HNudopmanronHast MUHYTKa
2.2 | I'paduk u cBoiicTBa QyHKITUU y = 6 nUcaTesNsM Io0uIsipam.
ax
2.3 | Cuswr rpaduka QyHKIUY y = ax?
BJIOJIb OCEH KOOpaUHAT
2.4 | I'pagpux pynxyuu y = ax* + bx + ¢ 8
2.5 | KBajparHble HepaBEeHCTBA
O0630p ¥ KOHTPOITH 2
I'naBa 3. YpaBHeHHsI U CHCTEMBbI 26 HNudopmannonHas MUHYTKa
yYpaBHeHHUil nucaTesnsM I0uIsipam.
3.1 | ParmoHasnbHBIC BEIPAKCHHS 4
3.2 | Llenble ypaBHEHUS 10 HNudopmannonHas MHHYTKa
«/leHb MOTHOTO OCBOOOKICHUS
3.4 | Jipobubre ypaBHeHus Jlennnrpana ot GammcTcKoi
3.5 | Pemenue 3anau GIOKAIBI»
3.6 | Cucremsbl ypaBHEHUH C IBYMS 7
TIepEeMEHHBIMU
3.7 | Pemenne 3amau
3.8 | I'paduueckoe uccnenoBanme 3
yYpaBHEHUH
O0630p 1 KOHTPOJIb 2
JJ;HK I'naBa 4. Apudmernyeckas u 18 HHTEpakTUBHBIE YPOKHU

Ta

reoMerpuvieckasi nporpeccuu

POHOTO PYCCKOTO SI3bIKA
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4.1 | YucnoBsle NOCIEN0BATEIILHOCTH 2 K Mex1yHapoqHOMY JHIO POJH
4.2 | Apudmerndeckas mporpeccus 5 OTO SI3bIKa
4.3 | CymMa mepBbIX N WICHOB
apu(hMETHIECKOI TPOTrPeCcCHn Hepienst MatemaTuky.
4.4 | I'eomerpuueckas porpeccus 5
WHupopmanmonHas MUHYTKa
4.5 | Cymma TIEPBBIX N 1IICHOB «BCceMUpHBIii IeHb 3eMIIn»
TeOMETPUYECKOH MpoTrpeccun
4.6 | IlpocTble U CI0XKHBIE TPOLIEHTHI 4
0O030p 1 KOHTPOJIb 2
I'naBa 5. Crarucruka u 9 WNupopmanonHasi MUHYTKa
BEPOSITHOCTH « JleHb TOCYTApCTBEHHOTO
5.1 | BeibopouHsble UcCle0BAHUS 2 ¢nara Poccuiickoit
5.2 | lHTEpBANbHBIN AL 2 Denepannun»
I'mcrorpamma
5.3 | XapakrepucTtuku pazdpoca 2
5.4 | CraTucTuyeckoe OlleHUBaHUE U 1
MIPOTHO3
O0630p 1 KOHTPOJIb -
I[HoBTOpenue. UTorosas 12 HNudopmanonHasi MUHYTKa,
KOHTpPOJIbHasA padoTa. NPUYpPOUYCHHAS K TAMSTHBIM
JaTaM U COOBITHSIM
Hroro: 102
MOAYJb «I'EOMETPUS»
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1)

2)

3)

4)

TpeboBanusmMu dDenepasibHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa
ocHoBHOrOo oOmero obpazoBanusi (PI'OC OO0O); TpeGoBaHUSAMHU K pe3yJbTaTaMm
OCBOCHHMS OCHOBHOH 00pa30BaTENIbHOM NPOTrPaMMBbI; OCHOBHBIMH MOJIXOJaMHU K
pa3BUTHIO U (OPMHUPOBAHUIO YHHUBEPCAJIbHBIX y4yeOHbIX neiictBuii (YY) s
OCHOBHOTO 00IIIero 00pa30BaHus;

aBTopckoi nporpammoit JI.C. AtanacsiHa 1o reoMeTpuu ajsi 7-9 KJ1accoB, U3JaHHOU
B cOopuuke: B.D.byry3zoBa I'eomerpus. Pabouas mnporpamma K y4eOHHKY
JI.C.Aranacsina u apyrux 7-9 kmaccsl. / - Mocksa: [Ipocemenne , 2017,

paboueii MIPOTPAMMOM Bocnuranus MyHULIIMTIaTBHOTO OIOKETHOTO
00111e00pa30BaTEILHOTO YUPEXKICHHS «bonpmerpontikas CpenHss
obmieoOpazoBarenpHas mkoia [llebeknHckoro paiiona beiaropoackoit 06macTmy;
yu4eOHBIM IUTaHOM  MyHUIMNAIBHOTO  OHOKETHOro  0011e00pa30BaTENLHOTO
yupexxaeHust  «bosplmeTpounikas  cpeaHsas — oOmieoOpaszoBarenbHas — IIKOJIA
[IlebexuHckoro paitoHa benropoackoii o0macTiy.
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1. IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

[Iporpamma  obecrieunBaeT JOCTHXKEHHE  CIEIYIOIIUX  pE3YAbTaTOB  OCBOCHUS
o0pa3oBaTesbHON MPOTPaMMbI OCHOBHOTO 00I1Iero 00pa3oBaHus:

JUYHOCMHYBLE:

1) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOLICHHUS K YUCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyJaromuxcs K CaMOPa3BUTHIO M CAMOOOPa30BAaHUIO HAa OCHOBE MOTHBAIIMU K OOYYEHUIO U I10-
3HaHUIO, BBHIOOPY JajbHEWIEero oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MHpe mnpodeccuii u
po(hecCHOHANBHBIX TPEINOYTCHUH, OCO3HAHHOMY ITOCTPOCHUIO HHIUBUAYaIbHOW 00Opa3oBa-
TEJBHOM TPAEKTOPUU C YYETOM YCTOWYHMBBIX MTO3HABATEIBHBIX HHTEPECOB;

2)  dopmupoBaHUE IEIOCTHOIO MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKY;

3) dopMupoBaHUEe KOMMYHHKATHUBHON KOMIIETCHTHOCTH B OOIICHUU U COTPYTHUYCCTBE
CO CBEPCTHUKAMHM, CTapIIMMH M MJIAIIIUMU B 00pa30BaTeIbHON, OOIIECTBEHHO IOJIE3HOM,
yueOHO-HCCIIeI0BATEIbCKON, TBOPUYECKON U IPYTUX BUIAX JACATEIBHOCTH;

4) yMeHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOW M MUCBMEHHOM peyH,
MTOHUMATh CMBICT ITOCTABJICHHOW 3aJauM, BEICTPAUBATh apryMEHTAINIO, IPUBOIUTH MIPHUMEPHI U
KOHTPIIPUMEPHI;

5) KPUTHYHOCTh MBIIUICHHS, YMEHHE paclio3HaBaTh JIOTHYECKH HEKOPPEKTHEIE
BBICKa3bIBAHUS, OTIIMYATH TUTIOTE3Y OT (aKTa;

6) KpeaTMBHOCTb MBIIUICHUS, HHUIIMATHBA, HAXOYMBOCTh, AKTUBHOCTh MPH PELICHUH
TeOMETPUYECKUX 33]1ad;

7) YMEHHE KOHTPOJMPOBATh MpPOLECC U pe3yldbTaT y4eOHOW MaTeMaTUYecKOu
NesITeNIbHOCTH;

8) cmoCOOHOCTH K AMOIMOHAILHOMY BOCIPHITHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,
pELIeHUH, PacCyKICHUI;

MemanpeomemHuvle:

1) yMeHHE caMOCTOSTEIbHO IJIAHUPOBATh aJbTEPHATHUBHBIC MYTH IOCTHIKCHHS IICTICH,
OCO3HAHHO BBIOMpaTh Hanbosee 3pPeKTUBHBIC CIIOCOOBI peIIeHUsT YICOHBIX U MTO3HABATEIHHBIX
3azay;

2) yMEHHE OCYIIECTBISATh KOHTPOJIb 10 PE3YJIbTATy U MO CIIOCOOY NCHCTBUS HAa YPOBHE
MIPOU3BOJILHOTO BHUMAHMSI U BHOCUTH HEOOXOIMMbIE KOPPEKTHUBHI,

3)  yMeHHE aJCeKBATHO OICHWBATh IMPABHJIBHOCTh WA OIIHOOYHOCTH BBITIOJHEHHS
yueOHoM 3a1aun, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ pelIeHHUS,;

4) OCO3HAHHOE BIIAJICHHE JIOTMUECKUMHU JICUCTBUSMU OIpeAeTCHUS TOHSATHH,
0000111eHNs, YCTAaHOBJICHHS aHAIOTHI, KiIaccu(UKAIMK Ha OCHOBE CaMOCTOSITEIBHOTO BBIOOpa
OCHOBaHUU U KPUTEPUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBSI3EH;

5) YMEHHME YCTAHABIIMBATh MPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH JIOTHUYECKOE
paccyxJeHue, yMO3aKiItoueHue (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI,

6) YMEHHE CO3/1aBaTh, MPUMEHATH U MPeoOpa3oBBIBATH 3HAKOBO-CHUMBOJIMYECKHE
CpeICTBa, MOJIENIM U CXEMBI JUIsl pEIICHUs YUeOHbBIX U MO3HABATEIbHBIX 33/1a4;

7) yMeHHE OPraHH30BBIBATH YICOHOE COTPYAHHUYECTBO M COBMECTHYIO JIESTEIBHOCTD C
YUUTEJIEM M CBEPCTHUKAMU: OINpPENeNATh LEeNH, pacnpeaeisaTh (pyHKIUH U POJM YYaCTHHKOB,
oOmue crnocoObl paboThl; yMEHHE paboTaTh B TPYIIE: HAXOAUTh o0lee pelieHre U pa3peniarb
KOH(UIMKTBI Ha OCHOBE COTJacOBaHMs NO3MLUH M y4éra HHTEpecoB; ClyllaTh MapTHEPA,
(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHE;

8) ¢dopmupoBaHue U pa3BUTHE Y4eOHOU M OOIIEMOIH30BATEILCKOI KOMIETEHTHOCTH B
00J1aCTH UCTI0JIb30BaHUS HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-komnerent-
HOCTH);

9) nepBOHaYaNbHBIE NPEACTAaBICHHS 00 HIESIX M O METOJaX MAaTeMaTHKH Kak 00
YHUBEPCAJIbHOM SI3bIKE HAyKU U TEXHUKH, O CPEJCTBE MOJICIIMPOBAHUS SBJICHUI U MPOLIECCOB;

10) ymeHue BUAETh MAaTEMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyallud B
JPYTUX OUCHUIUIMHAX, B OKPYKAIOIIEH KU3HU;
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11) yMeHHME HAaxXOAWUTh B PA3NIMYHBIX MCTOYHUKAX MHPOPMALUIO, HEOOXOIUMYIO IS
peleHusl MaTeMaTH4eCKuX NpoOieM, M TPEACTaBIsATh €€ B MOHATHON (opme; MPUHUMATH
pelIeHe B YCIOBUAX HEMOJIHON M N30BITOYHON, TOUHOM U BEPOSITHOCTHOM MH(POPMALINY;

12) yMEHUE IIOHUMATb U HCIOJIb30BaThb MAaTEMAaTHYECKHE CpPEICTBA HAIVISAHOCTH
(pUCyHKH, YepTeKHU, CXEMBI U Jp.) ISl .MIUIIOCTPALIMK, UHTEPIPETaLH, apryMEHTALUN;
13) YMEHME BBLABUIaTh TUIOTE3bl MPU pEHIEHWH Y4eOHBIX 3aJady U IOHHMMATh

HEO0XOAMMOCTh UX MPOBEPKH;

14) yMmeHHe MPUMEHSITh UHAYKTUBHBIC U JACAYKTHBHBIC CIIOCOOBI pacCyXJICHUMN, BUICT
pa3IuyYHbIE CTPATETUN pellIeHus 3a/1ay;

15) noOHMMaHHWE CYNIHOCTH AJITOPUTMUYCCKUX NPEANUCAHUI U YyMEHHE JACHCTBOBATH B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) yMeHHE CaMOCTOSTENILHO CTaBHTh IIEJH, BBIOMpATh U CO3/IaBaTh aJrOPHUTMBI IS
perieHust yaeOHbIX MaTeMaTUUYECKUX MPOOIIeM;

17) yMeHue TUIaHUPOBATh U OCYIICCTBIISATH JCATEIBHOCTD, HAIPABICHHYIO Ha PEIICHHE
3aJ1a4 UCCIeI0BaTENbCKOTO XapaKkTepa;

npeomemmule:

1) oBnageHue 6a30BbIM MOHATHWHBIM aNIapaToOM IO OCHOBHBIM pa3jieiiaM COJCPIKAHMS;
Mpe/icTaBiIeHre 00 OCHOBHBIX M3Yy4aeMbIX MOHATHUAX (YUCIIO, TeoMeTpruyecKas (purypa) Kak Bax-
HEHIINX MaTeMaTHUYeCKUX MOJIENSIX, MO3BOJISIONINX OMMCHIBATh M U3Yy4aTh peasIbHbIE MPOIIECChHI
U SIBJICHUS;

2) yMEeHHE paboTaTb C TEOMETPUYECKUM TEKCTOM (aHAIU3UpPOBaTh, H3BIIEKATh
HEOOXoauMy0 HWH(OpMaIKI0), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIH B YCTHOW H
MMCbMEHHOM peun C MPUMEHEHHEM MaTeMaTHYeCcKOM TEPMHUHOJIOTMM U  CHMBOJIMKH,
WCIOJIb30BAaTh PpA3MYHbIE S3bIKM MAaTEeMaTHKH, NIPOBOAUTH KiIaccCU(UKALUM, JIOTHYECKHE
000CHOBaHHUS, JOKA3aTEIbCTBA MaTEMAaTHUECKUX YTBEPKACHUN;

3) oBiajicHHE HABBIKAMHU YCTHBIX, MTUChbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYHCIICHHIA;

4)  OBJaJCHHE TEOMETPUYCCKHM SI3BIKOM, YMEHHE HCIOJIb30BaTh €ro Ui OMHCAHHS
MPEeIMETOB  OKPY)KAIOILIEr0  MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX  MPEACTaBICHUN U
M300pa3uTEIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUUYECKIX TOCTPOCHHIA;

5) ycBOeHHE CHCTEMAaTHYECKHX 3HAHUH O IUIOCKHX (DUTypax M UX CBOWCTBAX, a TAKXKE HA
HarJiTHOM YpPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TejaX, YMEHHE IPUMEHSTbH
CUCTEMAaTUYECKUE 3HAHUS O HUX JUIS pEIICHUS TeOMETPUUYECKUX U MPAKTHUECKUX 3a7a4;

6) yMeHHe U3MEpSTh JUTMHBI OTPE3KOB, BEIIMUUHBI YIIIOB, UCIIOJIB30BaTh (DOPMYIIBI ISt
HAXO0XJICHUS EPUMETPOB, IJIOMIaeH 1 00bEMOB reOMETPUUECKUX (QUTYD;

7) yMeHHe TPUMEHATh U3yUCHHBIC MMOHATHS, PE3yIbTaThl, METOJIbI JJISl PELICHUS 3a7ad
MPAKTUYECKOT0 XapakTepa W 3aJad M3 CMEXKHBIX [TUCIHHUIUIMH C HCIOJIb30BaHUEM IMPH
HE0OXO0IMMOCTH CIIPABOYHBIX MAaTEPUANIOB, KaJIbKYIATOPA, KOMIBIOTEPA.

IInanupyemsle pe3ybTaThl H3YyUeHHs] Kypca reoMeTpuM B 7-9 kiaccax

Harasnasi reomerpust

BrinyckHUK HayuuTCSA:

1) pacmo3HaBaTh Ha YEPTEKaAX, PUCYHKAX, MOJECISAX M B OKPY)KAIOIIEM MHUPE TUIOCKUE
MPOCTPAHCTBEHHBIE T€OMETPUYECKIE (DUTYPHI;

2) pacmo3HaBaTh pa3BEPTKH Kyba, MPSIMOYTOJILHOTO Mapaslie/euIie/ia, MPaBUIbHON
MUPaMU/[IbI, IUJIMHAPA U KOHYCA;

3) ompenensTh Mo JMHEHHBIM pa3MepaM pa3BEPTKU (DUTYPHI JINHEHHBIE pasMephbl caMoii
¢burypsl 1 Ha060pOT;

4) BBIYHCIATH 00BEM MPSIMOYTOJIBHOTO MapaslIeIeuIe a.

Buinycknux noayuum 603modicHOCMb.!

5) ewvluucinmMb 06BLEMBL NPOCMPAHCMEEHHBIX 2EOMEMPUYECKUX PUSYD, COCIABICHHbIX U3
NPAMOY20/IbHbIX NAPAJLIeNeNUNe008;
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6)  yenyoumv u paszeumv npeOCmasienus O NPOCMPAHCMEEHHBIX 2eOMeMPUHEeCKUX

Queypax;
7) npumensimv noHsmue pazeépmru Oisi 6bINOIHEHU NPAKMUYECKUX PACYEMO8.

I'eomeTrpuueckue Gpurypsl

BBITTyCKHUK HAYYIHTCS:

1) 1OJB30BATHCS SA3BIKOM T€OMETPHHU VISl OTIMCAHMS TIPEAMETOB OKPYXKAIOIIEr0 MHUpa 1
WX B3aUMHOTO PACIOJIOKCHUS;

2) pacro3HaBaTh U W300pakaTh HA YEPTEKAX M PHUCYHKAX T€OMETPHUCCKUE (PUTYPHI U
UX KOHQUTypaInu;

3) HAXOJWTh 3HAYCHUS JUIMH JIMHEHHBIX 3JEMEHTOB (UTYp W WX OTHOIICHWUS,
rpanycHyro mepy yriioB ot 0 mo 180°, mpuMeHsist onpeieNieHus, CBOMCTBA U Mpu3Haku Guryp u
WX DJIEMEHTOB, OTHOIIICHUSI QUTYp (PaBEHCTBO, MOJ00ME, CHMMETPHH, TTOBOPOT, MapauIeIbHBIN
MEePEHOC);

4) OTICpUPOBATh C HAYaJIbHBIMU TIOHATUSMHA TPUTOHOMETPUHM W  BBITIOJTHSATH
3JIEMEHTApHBIE ONepaIui HaJl QYHKIHSIMH YTIIOB;

5) pemath 3a7a4M Ha J0Ka3aTeNIbCTBO, OMUPAsCh HA M3YYEHHBIC CBOWCTBA (QHUTYp H
OTHOIICHHWI MEXy HUIMH W TIPAMECHSISI H3y9ICHHBIE METOIbI JIOKA3aTeIIbCTB;

6) pemarh HECIOXHBIC 3aa4d Ha MOCTPOCHHE, NMPUMEHSS OCHOBHBIC aJTOPHUTMBI
MTOCTPOCHHS C TIOMOIIBIO IUPKYIISI M IMHEHKH;

7) pemaTh MPOCTEHIIIE MTAHUMETPHYUECKUE 3a/1a4H B IIPOCTPAHCTRBE.

BoinycKHUK NOTYYUM B03MONCHOCTID!

8) o0srademv memoodamu peuienus 3404 HA BLIYUCTCHUS U OOKA3AMENbCMEA. MEMOOOM
om NPOMUBHO20, MEMOOOM NOO0OUS, MemoOoM nepebopa 6apuaHmos u MemoooM 2eoMempu-
YeCKUX Mecm mouex;

9) npuodpecmu  Onvlm NPUMEHeHUsT al2eOpauyecKkoeo U MmpUeOHOMEeMpPUYEcKoeo
annapama u uoetl 08UNCEHUSI NPU PEULeHUU 2e0OMEMPULECKUX 3A0aY,

10)  osrademv mpaduyuonHol cxemotl peweHuss 3a0a4 Ha NOCMPOCHUE C NOMOUbIO
YUPKYIA U TUHEUKU. AHATU3, NOCMPOeHUe, 00KA3amMeabCmE0 U UCCIe008AHUE,

11)  nayuumscsa pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2eOMEemMPULECKO20 MeCmda
mouex u Memooom noooous;

12) npuobpecmu onvlm uccied08aHusi CEOUCME NIAHUMEMPULECKUX Pucyp ¢ ROMOUbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuodpecmu  Onvlm BbINOJHEHUs. NPOeKmos no memam: «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «Illocmpoenue ompesros no gpopmyney.

N3mepenne reoMeTpuYecKHX BeJTHYUH

BbINyCKHUK HAy4HTCS:

1) wWCHoJb30BaTh CBOWCTBA U3MEPEHUS [UIMH, IUIOMIAACH U YIJIOB TPHU PELICHUH 3a1a4
HA HaXOXXJCHUE [UIMHBI OTPE3Ka, UIMHBI OKPY)KHOCTH, JUTMHBI JYyI'H OKPY)KHOCTH, I'PaIyCHOM
MepbI yriia;

2) BBIYKMCIATH JJTHHBI JTUHEHHBIX 3JIEMEHTOB (DUTYp M UX YIIIbI, UCTOJIB3YSA (HOPMYIIBI
JUTUHBI OKPYXXHOCTH ¥ JUTMHBI AYTH OKPYXHOCTH, (OpMYJIbI TUIOIIaeH Guryp;

3) BBIUUCIIATh TUIOMIAJAA TPEYrOJbHUKOB, MPSMOYTOJBHHKOB, MapajlieIorPaMMOB,
Tparemuii, KpyroB U CEKTOPOB;

4) BBIYUCIATH JJTHHY OKPYKHOCTH, JUTHHY AYTH OKPY)KHOCTH;

5) pemiath 3a7aun Ha JOKA3aTEILCTBO C HCIOJIB30BaHHEM (HOPMYJ THHBI OKPY)KHOCTH
Y JUTMHBI IyTH OKPY)KHOCTH, (opMyIT Iiomaaei Guryp;

6) pelaTh TPaKTUYECKUE 3aJaud, CBSA3aHHBIC C HAXOXKICHUEM T'€OMETPHUCCKUX
BEJIMYUH (MCTOJIB3YS MPU HEOOXOIUMOCTH CIIPABOUYHUKH M TEXHUYECKUE CPEJICTBA).

Buinyckruk nomyuum 603mMoxiCHOCMb:

7)  swviuucasimu niowaou Gueyp, coCmasieHHblX U3z 08yx uiu Oojee npsmoy2oibHUKOS,
napanienozpammos, mpeyeoibHUKos, Kpyea u cekmopa,
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8) ewiuuCHIMb NIOWAOU MHOCOY2OIBHUKOS, UCHOIb3YSL OMHOULEHUS PABHOBETUKOCTIU U
PABHOCOCMABNIEHHOCMUL;

9) npuobpecmu onvim NpPUMeHeHUs. aneedpaulecKkoeo U mpueoOHOMempuiecKo2o
annapama u uoeu 08UNCEeHUs NPU peuleHuU 3a0ay Ha 8blYUCTEeHUe NI0WAOell MHO20Y20IbHUKOS.

Koopaunartsi

BrinmyckHUK HAyduTCS:

1) BBIYMCIATH JUIMHY OTpPE3Ka 10 KOOPAMHATAM €ro KOHIIOB; BBIUUCIIATH KOOPIUHATHI
CEpelIMHBI OTPE3Ka;

2) UCIIOJIb30BAaTh KOOPIWHATHBIA METOJA Il M3y4eHHUS CBOWCTB MPSMBIX U
OKPY>KHOCTEH.

Buinycknux nonyuum 603moscnocms:

3) 081a0emsb  KOOPOUHAMHBLIM ~MeMOOOM peuleHuss 3a0ady Ha GblYUucCieHue U
00KA3amenbCmeo;

4) npuodpecmu Onvim UCNOIL30BAHUS KOMNLIOMEPHBIX NPOSPAMM O/ AHANU3A

YACMHBIX CYYAe8 63AUMHO20 PACHOLONCEHUSI OKPYIHCHOCMEL U NPAMbIX,
5) npuobpecmu onvim @vinonnenusi npoekmos Ha memy «Ilpumenenue KOOPOUHAMHO20
Memooa npu pewieHuu 3a0a4 Ha 8bIYUCTeHUEe U 00KA3AMENbCHBO ).

BekTopbl

BBITTyCKHUK HAY9IHTCS:

1) omepupoBaTh ¢ BEKTOpPaMHU: HaXOAUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aaHHBIX
T€OMETPHYCCKH, HAaXOUTh BEKTOP, PABHBINA MTPOU3BEICHUIO 33JAHHOTO BEKTOpa Ha YHCIIO;

2) HaxXOIWTh JUIS BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JUIMHY BEKTOpPA, KOODPIHMHATHI
CYMMBI U Pa3HOCTH JABYX U OoJjiee BEKTOPOB, KOOPAMHATHI MPOU3BEIACHUSI BEKTOpa Ha YHUCIIO,
MPUMEHSST TpU HEOOXOTUMOCTH COYETATeNIbHBIN, MepeMEeCTUTEIbHBI U paclpeaeTuTebHbIHI
3aKOHBI;

3) BBIYKCIATH CKATSIPHOE MPOU3BEJCHUE BEKTOPOB, HAXOAUTh YroJ MEXIY BEKTOPaMH,
YCTaHaBIMBATh MEPHIEHAUKYISIPHOCTD MPSAMBIX.

Buinycxknux nonyuum 6o3modxcHocms:

4) 0811a0emb  BEKMOPHLIM MemoOOM OJisl peuleHus 3a0a4 Ha 6blyucieHue U
00KA3ameNlbCmeo;

5)  npuobpecmu onwvim evinonnenus npoekmos Ha memy «lIpumenenue 6eKmMopHO20
Memooda npu pewieHuu 3a0a4 Ha 8bIYUCIEeHUEe U 00KA3AMENbCIMBO ).

2, COJIEP’)KAHUE

Harasinaasi reomerpusi.

Harnsanele npejacTaBieHUss O HPOCTPAHCTBEHHBIX (urypax: KyO, Napajuienenumnes,
npu3Ma, nupamuaa, map, cgepa, KoHyC, UMIAMHIP. M300paxeHne mpoCTpaHCTBEHHBIX (QUTYP.
IIpumepel ceyenuii. MuororpanHuku. IlpaBunbHble MHOTOrpaHHuku. lIpumepsl pa3BEpTOk
MHOT'OTPaHHUKOB, IUIUHAPA U KOHYCA.

[onsitue 06béMa; equHULBI 00BEMA. OOBEM MPSAMOYTOJILHOTO Napaiesenunesa, Kyoa.

I'eomeTpuuyeckue purypsl.

IIpsamele u yrasl. Touka, mpsMas, IUIOCKOCTb. OTpe3ok, Jyd. Yros. Buasl yrios.
Beprukanbusie u cMexHbI€ yribl. buccekrpuca yria.

[TapamiensHble U nepecekaromuecs npsMsle. [lepnenaukynsapHble npsMsie. Teopemsl 0
MapaJUIEIbHOCTH U NEPIEHIUKYISIPHOCTU MPSAMBIX. YTIBI C COOTBETCTBEHHO MapaAJICIIbHBIMUA U
NEPNEHIUKYIApHBIMA cTOpoHaMu. IlepneHaukynsap M HakioHHass K npsMol. CepeauHHBIN
MIEPIEHIUKYIIAP K OTPE3KY.
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I'eomerpuueckoe wmecto Todek. CBOMCTBa OHCCEKTPUCHI yria W CEPEIUHHOTO
NEPIEHIUKYIIAPA K OTPE3KY.

TpeyronbHuk. BbicoTa, MeauaHa, OuccekTpuca, CpeIHSAs JIMHUA TPEYroJIbHHKA.
PaBHOOe1peHHbIE M PABHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA U MPHU3HAKU PABHOOEAPEHHOTO
TpeyroibHuka. IlpusHaku  paBeHCTBa  TpeyrojibHUKOB. HepaBeHCTBO  TpeyroJibHHUKA.
CooTHOIIEHHS MEX 1y CTOPOHAMU U YIJIaMU TPEYrojbHUKA.

Cymma yriioB TpeyrojpHuka. Buemnue yrnsl Tpeyronbauka. Teopema @aneca. [lonobue
TpeyroiapHuKoB. Ilpusnaku monobust tpeyrosbHukoB. Teopema [ludaropa. Cunyc, xocunyc,
TAQHTE€HC, KOTAHT€HC OCTPOTO yIia MpsIMOYroJbHOTO TpeyrojpHHKa u yrioB or 0 mo 180°
NpUBEACHUE K OCTpoMy yriy. PemieHue mpsIMOYroibHBIX TpEYrojbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. POpMyJibl, CBA3BIBAIOIINE CHUHYC, KOCHHYC, TaHI€HC, KO-
TaHI'€HC OJIHOTO M TOro K€ yrja. PerieHue TpeyrojpHUKOB: T€OpEeMa KOCHHYCOB U Te€OopeMa
CHUHYCOB. 3aMevaTeIbHble TOUKH TPEYrOJbHUKA.

YereipéxyronbpHuk. I[lapamienmorpamm, €ro cBoWcTBa M MOpHU3HAKU. [IpSAMOYroOJIbHUK,
KBajpat, poM0O, UX CBOICTBa U MpU3HAKU. Tparnenus, CpeHss JIMHUS Tpareuuu.

MHuoroyronpHuk.  Beimyknble  MHOroyronbHukd. CymMMa — YIJIOB  BBIIIYKJIOTO
MHOTOYroJiIbHUKA. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U Kpyr. [yra, xopma. Cektop, cermMeHT. LleHTpanbHblid yrosi, BIUCAHHBIN
yroj, BeTWYMHA BIMCAaHHOTO yria. B3aumHoe pacrosiokeHue MpsIMOW M OKPYXKHOCTH, ABYX
okpyxHocTel. KacaTenbHas U cexyias K OKpy>KHOCTH, UX CBOMCTBa. BriucaHHble n onMcaHHbIe
MHOTOYTrOJIbHUKH. OKpPY>KHOCTb, BOUCAHHAs! B TPEYTOJbHUK, U OKPYKHOCTb, OMHCAHHASI OKOJIO
TpeyrojibHuKa. BrincanHbie 1 onucaHHble OKPY>KHOCTH IIPABUIILHOTO MHOTOYTIOJIbHUKA.

I'eomerpuueckue npeodpazosanus. [lonstue o paBeHctse ¢uryp. IloHarue o ABMKEHUU:
oceBas M LIEHTpalbHas CUMMETPHHM, NapaliesbHbIA NepeHoc, noBopoT. [lonstue o momobun
(Gburyp ¥ TOMOTETHH.

[Toctpoennss ¢ momomIblO UUPKYIS W JUHEHKU. OCHOBHBIE 3aJayd Ha MOCTPOCHHE:
JieJICHUE OTpe3Ka MOMoJaM; IOCTPOEHHUE YIila, paBHOIO JAHHOMY; OCTPOEHHE TPEYTrOJIbHUKA 1O
TpEM CTOPOHAM; IOCTPOEHHE NEPHEHIUKYIsIpa K MPSMOM; MOCTPOEHUE OMCCEKTPUCHI YIia;
JieJICHUE OTPEe3Ka Ha /1 PaBHBIX YacTeH.

Pemenne 3amau Ha BBIYMCICHME, JO0KA3aTENbCTBO M IMOCTPOEHUE C HCIIOJIb30BAaHUEM
CBOMCTB U3yUYEHHBIX QUTYP.

N3mepenne reoMeTpu4ecKkux BeJIMYUH.

JnuHa otpe3ka. PaccrosHue oT Touku 10 npsiMoil. PacctosiHue Mexay napaiielbHbIMU
npsiMbiMu. [lepumMeTp MHOroyrosiabsHuKa. JJinHa OKPY>KHOCTH, YUCIIO K, JAJIMHA AYTH OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBUE MEXIY BEIMUYMHON LIEHTPAJIBHOIO yIJla U JUIMHOU
nyru okpyxHoctu.IloHaTue miomamu miuockux ¢uryp. PaBHOcocCTaBiieHHbIE M PABHOBEIIMKUE
¢urypsl. [Inomane npsmoyroiasHuka. [lnomanu napamienorpamMmma, TpeyrojabHUKA U TPaIELHH.
[Inomans MHOroyrospHuka. Ilmomanp kpyra u miomans cektopa. COOTHOLIEHHE MEXAY
IUIOINASIMU TTOA0OHBIX (uryp.Pemenue 3asad Ha BBIYMCIEHUE M J0KA3aTEIbCTBO C HCHOJb-
30BaHMEM U3YYEHHBIX GOpPMYIIL.

Koopaunatsl.

VYpasHenue npsamoil. Koopaunatel cepennnbl otpeska. @opMmysa pacCcTOSTHUS MEXTY
IBYMsI TOYKaMU TUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BexTopsl.

JnuHa (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. KosnmuHeapHbie BekTopbl. KoopanHaTh
BEKTOpa. YMHO)XEHHE BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, PA3JIOKEHHE BEKTOpa MO IBYM
HEKOJUIMHEAapHbIM BekTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

TeopeTnKo-MHOKeCTBEHHbIC IIOHATHSA.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA. 33aJaHUE MHOYKECTB IEPEUNCICHUEM DJIEMEHTOB, Xa-
pakTepucTudeckuM cBoiicTBoM. [logmHOKkecTBO. OObeANHEHNE U TIepEeCeUCHHE MHOMXKECTB.

DJIeMeHTBhI JIOTUKH.

Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazaTenbeTBo. Jloka3aTeabCcTBO OT MPOTUBHOTO.
Teopema, obpatnas ganHoi. [Ipumep U KOHTpHIpUMED.
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[loHsiTHE O PAaBHOCHUIIBHOCTH, CIEI0BAHUU, YIIOTPEOIEHHUE JOIMUYECKUX CBSI30K ecau ...,
mo ..., 8 MOM U MOILKO 6 MOM Cly4ae, TOTUUECKUE CBA3KH U, UTU.

I'eomeTpusi B MCTOPUYECKOM Pa3BUTHH.

Ot 3emnemepus k reomerpud. [Iudarop u ero mxona. @anec. Apxumen. Iloctpoenune
IIpaBUJIBHBIX MHOTOYroJibHUKOB. Tpucekuus yria. KBagpatypa kpyra. Y aBoenue kyoa. Mcropus
gyrcna n. 3onotoe ceuenue. «Hauama» EBkmmpa. JI. Diinep. H. U. Jlo6aueBckuii. Mcropus mst-
TOrO MOCTYJIaTa.

N300pereHne MeToaa KOOPAUHAT, TI03BOJISIONIETO IEPEBOJUTH T€OMETPHUECKHAE OOBEKTHI
Ha s3blk anreOpol. P. Jlekapt u II. ®epma. [lpumepbl pa3auuHbIX CHUCTEM KOOPAMHAT Ha
IUIOCKOCTH.

3. TEMATUYECKOE IINIAHUPOBAHUE

7 Knacc
Homep Copep:xaHue MaTepuaja KomuecTBO | peqpysanus KaJIeHIapHOTo
naparpaga Hacos MJIaHA BOCIIUTATEIbHOIA
padoThI
pado4eii nporpaMmal
BOCIIUTAHUS
I'naBa 1. HayaabHble reoMeTpruyeckme cBeeHHs 10
1,2 [Ipsimas u oTpesok. Jlyd u yron 2 WNupopmanronHass MUHYTKa K
3 CpaBHEHME OTPE3KOB U YIIIOB 1 MexayHapoJHOMY JTHIO
4,5 N3mepenue otpeskoB. M3mepenue yrios 3 pacpocTpaHeHUs
6 [TepnienquKyIsIpHBIC TIPSIMBIE 2 TPaMOTHOCTH .
Pemrenue 3amau 1
KonTtponbHas padorta Ne 1 1 YcTHBIN KypHAT,
MOCBSIIEHHBI BeceMupHoMy
JTHIO MaTeMAaTHUKH.
I'nasa |l. Tpeyroabuuku 17
1 [lepBrlii MpU3HAK paBEeHCTBA TPEYTOJIBHUKOB |3 HNudopmannonHast MUHYTKa
2 MenuaHnbl, OMCCEKTPUCHI U BHICOTHI 3 nycaTessiM I0uIsIpam.
3 TPEYroJIbHUKA
4 BTopoilt u TpeTuii mpu3HAKK paBEHCTBA 4
TPEYTrOJIbHUKOB
3amaun Ha OCTPOCHUE 3
Pemtenue 3amau 3
Kontponbnas pabota Ne 2 1
I'nasa l1l. IlapannenbHbie npsiMble 13
1 [Ipu3Haku mapauieTbHOCTH JIBYX IPSIMbBIX 4 WudopmannonHas MUHYTKa
2 AxcroMa napaieabHbIX MPSIMBIX 5 «/lenp momHOTO
Pemienue 3amau 3 ocBoOOXIeHUs JIeHuHrpaaa ot
KonTponsnas padota Ne 3 1 dammcTckoi OIoKaIb»
HuTepakTUBHBIE YPOKU
POJHOTO PYCCKOTO S3bIKA
K MexXayHapoIHOMY JHIO POJ
HOTO s3bIKA.
I'nasa V. CooTHOmIEHUSI MeKIy CTOpOHAMH M yriamu |18
TPEYrojbHUKA
1 CymMma yrioB TpeyroJibHUKa 2 Henens matematuku.
2 CoOTHOIIEHHS MEXAY CTOPOHAMU H yIIIaMH 3
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TPEYroJIbHUKA

WNudopmannonHas MUHYTKa

3 KonTtponsHas padota No4 1 «BceMupHbIi IeHb 3eMITHY
4 [IpssMOyroabpHBIE TPEYTOJIBHUKH 4
IlocTpoeHne  TpeyrojbHHKa IO TPEM 4
3JIEMEHTaM
Pemenue 3amau 3
KonTtposnbnas pabora Ne 5 1
IToBTOpenue. Pemenue 3agaq 10 WNupopmanonHast MUHyTKa

« Jlenb rocy1apCTBEHHOTO
¢nara Poccuiickoit
denepanum»
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8 Knacc
Homep Coaep:kanue MaTepuaja Koiu4ecTBO | peanmzanus ka JIeHAAPHOTO
naparpaga uacos IJIAaHA BOCIUTATEIbHOI
padoThI
padGoueii nporpaMmmsbl
BOCIIMTAHUS
I'maBa V. UeTbIpéxyrojbHUKH 14
1 MHOroyroapHUKN 2 Nudopmanronnas MUHYTKa K
2 [MapannenorpaMm u Tparnemnus 6 MexayHapoIHOMY JTHIO
3 [IpsimoyronapHUK, pOoMO, KBaJpaT 4 pacrnpocTpaHeHUs
Pemrenne 3anau 1 TPaMOTHOCTH .
Kontponbnas padora Ne 1 1
YCTHBIN )KypHAT,
IIOCBSIIIEHHBIN BeceMupHOMy
JTHIO MaTeMAaTHUKH.
I'nasa VI. ILlnomans 14
1 [Inomaas MHOTOYTOJIbHUKA 2 NupopmanronHas MUHYTKa
2 [Tnomamym mapamrenorpaMmma, TpeyrojibHUKa U |6 MUcaTesNsM I0uIsipam.
3 Tparnenuu 3
Teopema ITudaropa 2
Pemtenue 3amay 1

KontponbHas pabora Ne 2

I'naBa VII. ITono6HbIe TPEYroJabHUKH 19
1 Omnpenenenne MOJ0OHBIX TPEYTOJIPHUKOB 2 Nudopmannonnas MUHYTKa
2 [Ipu3Haky mogo0ust TPEYTrOJILHUKOB 5 «/leHb MOJTHOTO OCBOOOKICHUS
KonTtponbHaas padora Ne 3 1 Jlenunrpana ot damucTcKon
3 [IpuMeHeHne moao0us K 10Ka3aTeIbCTBY 7 OJIOKaBD»
TEOPEM U PEIICHHUIO 3a/1a4
4 CooTHOIIEHHS MEXIy CTOPOHAMHM U yriiamu |3 HuTepakTUBHBIE YPOKH
MPSIMOYTOJIBHOTO TPEYroJIbHUKA POJIHOTO PYCCKOTO SI3bIKA
KonTtponbHas padoTta Ned 1 K MexayHapoJHOMY JHIO PO/
HOTO SI3bIKa
I'nasa VIII. OxkpyxHocTh 17
1 KacarenbHast K OKpy>KHOCTH 3 Henens matematuxu.
2 LlenTpanpHbie U BOUCAHHBIE YTIIbI 4
3 UYetsIpe 3aMeyaTenbHble TOUKH TPEYrolbHUKa |3 WNudopmannonHas MHHYTKa
4 Brucannas um omnucaHHas OKPYXKHOCTH 4 «BcemupHbIi 1eHb 3eMITi»
Pewenue 3agau 2
KonTposbHast padora Ne 5 1

IMoBTOpenue. Pemienue 3axaq

NudopmannoHHasgs MUHYTKA
« JleHb rocy1apcTBEHHOTO
¢ara Poccuiickoit
Denepanum»
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9 Knacc
Homep Copep:xaHue MaTepuaja Koa4ecTBO | peapzanns kanengapnoro
naparpaga uacos IUIAaHA BOCIUTATEIbHOI
padoThI
padoueii nporpaMMbl
BOCIIMTAHUS

I'aasa IX. BekTopsbl 8

1 [lonsiTne BexTopa 2 WNupopmanonHast MUHYTKa K

2 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB 3 MexayHapo HOMY JTHIO

3 YMHOXKEHHE BEKTOpa Ha 3 pacrpocTpaHeHus TPAMOTHOCTH

yucno.lIpuMeHeHre BEKTOPOB K PEIIECHUIO
3a/1a4.

I'naBa X. Meroa koopauHat 10
1 Koopannartsl BekTopa 2 Y CTHBIN )KypHaJ, NOCBAIICHHBIN
2 [Ipocrenmme 3amaum B KOOpAMHATAX 2 BcemupHOMY IHIO MaTEMAaTUKH.
3 VYpaBHEHHUsI OKPYKHOCTH U IIPAMOM 3
Pemenue 3agau 2
KonTpomnbnas padorta Ne 1 1
I'naBa XI. CooTHoLIeHHMS MexKy CTOPOHAMH U yriaamu |11
Tpeyrojbuuka. CkajisipHoe Npou3Be/ieHHe BEKTOPOB
1 CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC yria 3 HNudpopmannonHas MUHyTKa
2 CooTHOIICHHS] MEXTy CTOPOHAMH H yriaMu 4 nycaTessiM 10uIsIpam.
3 TPEYroJIbHUKA
CkansipHO€ Mpou3BeIeHUE BEKTOPOB 2
Pemrenue 3amau 1
KonTtponbras padora Ne 2 1
I'nasa XII. JI1uHa OKPY:KHOCTH M ILUIOIIAb KPyra 12
1 [IpaBusnbHBIE MHOTOYTOJIBHUKH 4 WudopmannonHas MUHyTKa
2 JlyivHa OKPY>KHOCTH U TUIOIIAb Kpyra 4 «/lenb mosHOTO OCBOOOXKICHUS
Pemrenue 3agau 3 Jlenunrpana ot ¢ammcTcKon
KonTtponbnas padora Ne 3 1 OJIOKaIbI»
HHTepakTUBHBIE YPOKU POAHOTO
PYCCKOTO fI3bIKa
K MexX1yHapoJHOMY JTHIO POJTH
OTO SI3bIKa
I'naBa XIIl. IBu:kxenust
1 [TonsiTre nBUXKEHUS 3 Henens matematuxu.
2 [TapannenpHbIi IEPEHOC U TIOBOPOT 3 HNudopmannonHas MHHYTKa
«BceMupHbIi 1eHb 3eMITn
Pemienne 3agau 1
KonTponpsHas pabora Ne4 1
I'naBa XIV. HavajbHble CBeleHHSI U3 CTepeOMeTPHHU 8 NudopmanroHHas MUHYTKa
« JleHp rocy1apcTBEHHOTO
¢mara Poccuiickoit deneparum
1 MHororpaHHuKu 4 NudopmannoHHass MUHYTKa,
2 Tena n MOBEpXHOCTH BpaICHUS 4 MPUYPOYCHHAS K MaMSITHBIM
JaTaM B COOBITUSIM
00 akcnomax JIAHMMETPUH 2
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	1. МАТЕМАТИКА 5-6 КЛАСС
	1. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО КУРСА
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	Проценты
	Диаграммы
	Рациональные числа
	Решение текстовых задач
	Задачи на все арифметические действия
	Задачи на движение, работу и покупки
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	Логические задачи
	Наглядная геометрия
	История математики (2)

	3. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	МОДУЛЬ «АЛГЕБРА»
	1. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО КУРСА

	Рациональные числа
	Выпускник научится:

	Действительные числа
	Выпускник научится:

	Измерения, приближения, оценки
	Выпускник научится:

	Алгебраические выражения
	Выпускник научится:

	Уравнения
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	Неравенства
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	Основные понятия. Числовые функции
	Выпускник научится:
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	3. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ (1)
	Тематическое планирование по годам обучения 7 класс:

	МОДУЛЬ «ГЕОМЕТРИЯ»
	1. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО КУРСА
	Планируемые результаты изучения курса геометрии в 7-9 классах Наглядная геометрия
	Геометрические фигуры
	Измерение геометрических величин
	Координаты
	Векторы
	2. СОДЕРЖАНИЕ
	Геометрические фигуры.
	Измерение геометрических величин.
	Координаты.
	Векторы.
	Теоретико-множественные понятия.
	Элементы логики.
	Геометрия в историческом развитии.
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