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1.ITosacHUuTE/IBbHAA 3aNMCKA

Pabouasi mporpamMma 10 MaTeMaTHKe /s 5-9 KjaccoB pa3paboTaHa Ha OCHOBe
denepanbHOTO 3aK0Ha Poccuiickoit Pepepariun «O6 obpazoBanuu B Poccutickoit denepariyin»
oT 21.12.2012r. Ne273-P3.

- @egepanbHbIi  TOCYAApPCTBEHHBIM  00pa3oBaTebHBIM  CTaHZAPT OCHOBHOTO  0O0I[ero
obpa3oBanust (06a30BbI YPOBEHb), YTBEP)KAEHHBIM TPUKa3oM MuHHCTepCTBa 00pa3oBaHUs U
Hayku Poccuiickoii @epepariu ot 17 gekabps 2012 r. Nel897, (manmee- ®T'OC OOO) c
n3MeHeHUsIMH, TTpyKa3 Nel577 ot 311ekabpst 2015 r.

Pabouasi mporpamma 1o mMatemaTHke //is1 oOyuaroiuxcsi 5—9 kaccoB pa3paboraHa Ha OCHOBe
dezepanbHOTO  TOCYZaPCTBEHHOTO  00pa3oBaTeslbHOTO — CTaHapTa OCHOBHOTO  001jero
oOpa3oBaHMss C YuYéTOM U COBpPEMEHHBIX MMPOBBIX TpeOOBaHUH, TpegbsB/AsSEMBIX K
MaremMaTUyeckoMy 00pa3oBaHMIO, Y TpaJULMi POCCHICKOTO 00pa3oBaHMs, KOTOpbIE
obecrieurBarOT OBJIa/leHHe K/IFOUeBBIMU KOMITETEHL[USIMHM, COCTaB/SIFOIIMMU  OCHOBY /ISt
HerpepbpIBHOTO 00pa30BaHMS M CAaMOPA3BUTHS, a TaKKe IIeJIOCTHOCTb OOIIeKy/IbTypHOTO,
JIMYHOCTHOTO U MO3HaBaTeIbHOTO Pa3BUTHsL 00yyaroluxcsi. B paboueii mporpamme yurteHbl Hieu
1 nioniokeHus1 KoHIenmmy pa3BuTHs MaTeMaTiHueckoro obpa3oBanus B Poccuiickoii deseparyu.
B snoxy tmdpoBoii TpaHcdopmaluu Bcex cdep uesioBeueCckoi JesiTeTbHOCTH HEBO3MOXKHO CTaTh
00Opa3oBaHHBIM COBpEMeHHBIM UYeloBeKOM 0Oe3 0a30BOI MaTeMaTHUeCKOM TIOATOTOBKU. YK€ B
IIKOJIe MaTeMaTHKa CJTy>KUT OMOPHBIM TIPeZMeTOM IJisi U3yueHUs] CMeXXHbIX JUCLIUIUIVH, a TIoc/e
IIKOJTbI  peasibHOW HeoOXOAMMOCTBI0 CTAaHOBUTCSI HerpepbiBHOe oOpa3oBaHHe, UTO TpeldyeT
TIOJTHOLIeHHOM 6a30Boii 0011je00pa3oBaTeslbHOM TMOJATOTOBKH, B TOM UHKC/Ie M MaTeMaThueCKOH.
OT0 00yC/OBME€HO TeM, UYTO B Halld [JHA PpacTéT 4YMIo TpodeccHid, CBSI3aHHBIX C
HerocpeJCTBeHHbIM TIpUMeHeHWeM MareMaTHMKU: U B cdepe SKOHOMUKU, U B Ou3Hece, U B
TEXHOJIOTMUeCKNX 00/acTsiX, W Jake B TyMaHWTapHbIX cdepax. Takum ob6pasom, Kpyr
IIKOJIbHUKOB, [I/Isi KOTOPBIX MaTeMaTHKa MOXXeT CTaTh 3HAUMMbIM TIPeZMeTOM, pPacIIupPsIeTCsl.
[TpakTHueckasi I0e3HOCTh MaTeMaTHKH OO0yC/ioBjileHa TeM, YTO e€ TpPeAMEeTOM SIBJISTFOTCS
¢dbyHIaMeHTa/lbHbIe CTPYKTYphl Halller0 MHpa: MPOCTPaHCTBeHHbIe (OPMbI U KOJIMUeCTBEHHbIe
OTHOLIEHHSI OT TPOCTEHIINX, YCBaUBaeMbIX B HENOCPEeJCTBEHHOM OIIbITe, [0 [OCTaTOUHO
CJIOXKHBIX, HEOOXOAWMBIX [J/Isi pa3BUTHSI HAyUHbIX U TIPUK/IAAHBbIX H7el. be3 KOHKpeTHbIX
MaTeMaTHyeCKMX 3HAHWM 3aTpyJHEHO TMOHMMaHWe MPUHLIUIIOB YCTPOWCTBA M HCIOIb30BaHUS
COBPEMEHHOW TeXHWKH, BOCIIpUSITME U HWHTepripeTalus pa3HooOpa3HOW  CoIMaabHOM,
5KOHOMMUECKOH, MOJMTUYeCKON HMH(popMaLyy, Mano3gQeKTrBHa MOBCeJHEBHAas MpaKTUuecKas
JesTenbHOCTh. KakioMy uesioBeKy B CBOeN JKW3HU TIPUXOAUTCS BBITIOJMHATH DPACUeThl U
COCTaB/IATh aJTOPUTMbI, HAXOJUTb U NIPUMEHSITb (POPMYJIbl, BlaJieTh MpaKTUUeCKUMHU MpUéMamMu
reOMeTPUUECKHUX W3MepeHHH U TIOCTPOeHUM, uuTaTh MH(OPMALMio, Mpe/CTaB/leHHYI0 B BUjE
Tabmur, pAuarpaMM W rpadMKOB, JKUTh B YC/IOBUSIX HEOTPeJe/EHHOCTH U TIOHUMAarTh
BePOSITHOCTHBIN XapaKTep C/IyuaiiHbIX COOBITHIA.

OJHOBpEeMeHHO C paclIrpeHreM cdep MpUMeHeHHss MaTeMaTHKH B COBPEMEeHHOM 0011jeCTBe BCé
Ooslee Ba)KHBIM CTAHOBUTCS MaTeMaTUUYeCKWM CTW/Ib MBILUIEHUs, TIPOSIB/ISIOLIUICS B
orpeZie/IEHHBIX YMCTBEHHbIX HaBblKax. B mporecce n3yueHus: MaTeMaTUKU B apceHas PUEMOB U
METO/IOB MBIIILJIEHHsI YesioBeKa eCTeCTBeHHbIM 00pa3oM BKIIIOYAIOTCS WHAYKLUS U JeAyKLus,
00o01ieHre W KOHKpeTW3alis, aHa/lu3 M CHUHTe3, KiaccupuKalys W CHCTeMaTh3alus,
abcrparupoBaHve u aHanorus. OOBeKTbl MaTeMaTHYeCKMX yMO3aK/IHOUeHWH, TpaBUIa UX
KOHCTPYMPOBaHHS PAaCKPBHIBAlOT MEXaHM3M JIOTHYeCKHX TIOCTPOEHHH, CII0COOCTBYIOT BBIpabOTKe
ymeHusi (popMynMpoBaTb, OOOCHOBBIBaTb M [OKa3bIBaThb CY)KJEHHUS, TeM CaMbIM pa3BHBAIOT
JIoTUUecKoe MblluleHWe. Befyiasgs ponb NpUHAJIEXUT MaTeMaTke U B (POPMUPOBaHUU
aJITOPUTMHUECKOM KOMTIOHEHTHI MBILLIJIeHHsI ¥ BOCITUTAaHUMA YMEeHUH [1efiCTBOBATh 10 3aJJaHHBIM
aJIrOpYUTMaM, COBepLIEHCTBOBATh M3BECTHbIe M KOHCTPYMpOBaTh HOBble. B mpoliecce perieHus
3a/lay — OCHOBOW yueOHOW JieTelTbHOCTM Ha YpOKaX MaTeMaTWKd — pa3BHUBAIOTCS TakKkKe
TBOpUeCKasi U MPUK/IaZiHasi CTOPOHbI MbIILIJIEHHSI.

OO6yueHue MaTeMaTHKe 1aéT BO3MO)KHOCTb Pa3BUBaTh y 00yYaroIMXCS TOUHYHO, paljiOHa/IbHYHO



¥ MH(GOPMATHBHYIO Peub, YMeHHe 0TOMpaTh Haubosiee MOAXOAsIINe SI3bIKOBbIe, CHMBOTMYECKHE,
rpaduyeckuie Cpe/iCTBa /ISl BEIDAYKEHUS CY)KA€HUI U HaIVISIIHOTO MX TIPe/CTaB/IeHMSI.
Heo0X0oq¥MBbIM KOMITOHEHTOM OOIIeli Ky/lbTypbl B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00lIjee
3HAKOMCTBO C METO/|aMU TI03HaHUsI JIeCTBUTETBHOCTH, MPeJCTaBlIeHUe O TIPeIMeTe U MEeTo/ax
MaTeMaTHKH, WX OTJIMYMN OT METOJOB JPYTMX eCTeCTBEHHBIX M TyMaHWUTAPHBIX HayK, 00
0COOEHHOCTSIX TIPUMEHEHHsI MaTeMaTHKK [Jisl PeIeHHsT HayuHbIX W TMPUK/IAAHBIX 3a/a4. Takum
obpa3om, MaTeMaThueCKoe 0Opa3oBaHMe BHOCUT CBOH BK/a/ B opMUpOBaHME OOIIei Ky/IbTyphbI
yesioBeKa.

W3yueHre MaTeMaTHKU TakXKe CIIOCOOCTBYeT 3CTETUYECKOMY BOCIHUTAHUIO  UeJIOBEKa,
TMOHUMAaHWI0  KpPacOThl W M3SIecTBa MaTeMaTH4eCKUX PACCY)KIEHUH,  BOCIIPUSATHIO
reoMeTprUUeCcKuX OpM, YCBOEHHUIO H/|eM CUMMETPHH.

I{enu oOyueHus

OOyueHre MaTeMaTWKe B OCHOBHOH IIIKOJie HArlpaB/eHO Ha [JOCTW)KEHHE CJIeYHOIIUX
LieJiei:

B HanpaeneHuu AUMHOCMHO20 pazeumusi:

" pa3BUTHE JIOTUUECKOTO U KPUTUUECKOTO MBIIIEHHS], KY/IbTYPbl Deud, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opMHpOBaHME Yy YUallUXCS WHTE/NIeKTyaJbHONH YeCcTHOCTU W OObeKTUBHOCTH,
COCOOHOCTH K TIPEOJIONIEHUIO MBIC/TUTETBHBIX CTEPEOTUIIOB, BBITEKAIOIIUX W3 OOBIIE€HHOTO
OMBbITa;

" BOCMTUTAaHWe KaueCTB JIMUHOCTH, O00eCIeurBaroIUX COLMAIbHYI0 MOOW/IBHOCTB,
CrocoOHOCTh IPUHUMATE CAMOCTOSITE/TbHBIE PelleHMs;

» hopMHpOBaHUE KaueCTB MbIIUIEHUS, HEOOXOJUMBIX /IS ajanTalid B COBPEMEHHOM
HMHGOPMaI[MOHHOM 00I1]eCTBe;

" pa3BUTHE UHTEpeca K MaTeMaTHueCKOMY TBOPUECTBY U MaTeMaTUUeCKHUX CITIOCOOHOCTEH.

B npedmemHom HanpasneHuu:

" OB/Ia/IeHMe MaTeMaTUUeCKUMH 3HAaHUAMH W YMEHWsMH, HeOOXOJUMBIMH  [IIsI
TIPO/I0/DKeHUsT 00yJyeHus1 B CTaplilied IIKojie WKW WHBIX 0011eo0pa3oBaTeslbHbIX YUPEXKIEHUSX,
M3yuyeHue CMEeXHbIX AUCLUIIVH, TPUMEHEHUs B TOBCEHEBHOM »KU3HU;

" co3gaHue (yHJamMeHTa [ pa3BUTHS MareMaTH4eCKUX CrocoOHOCTed, a Takxke
MeXaHU3MOB MBIIIJIeHHUs], XapaKTePHBIX [I/I MaTeMaTUueCKOM JiesiTe/TlbHOCTH.

B memanpeOomemHoM HanpaeaeHuu:

= hoopMHpOBaHKe Mpe/CTaB/IeHNI 0 MaTeMaThKe Kak 4acTu oOIrjeuesioBeueckoit Ky/lbTyphl,
0 3HAUMMOCTH MaTeMaTHKHU B Pa3BUTHU L[UBWIM3AL[MH U COBPEMEHHOTO 00I1leCTBa;

" pa3BUTHE TIPe/CTaBleHW O MaTemaTHKe Kak (opMe OIMUCaHUs U MeTofie TI03HaHUS
JeVCTBUTE/ILHOCTH, CO3ZlaHMe YCIOBUW /il TIpUOOpeTeHWsl TepPBOHAYa/JbHOTO — OIbITa
MaTeMaTUueCKOro Mo/le/IMpOBaHuUS;

= hopmupoBaHue OOIIUX CMOCOOOB MHTE/IEKTYabHON JesTeTbHOCTH, XapaKTePHBIX [IJIst
MaTeMaTUKWA U SIBJISIOLIUXCS OCHOBOM T03HABaTebHOW KY/IbTYPbl, 3HAUMMBIX [/Is1 PA3/TMUHbIX
cdep yesioBeueCKoU JleATe/TbHOCTH.

Ienbr u3yueHHWs Kypca aireOpbl B 8 Kijacce SIB/ISIETCS Pa3BUTHE BBIYMC/IUTENIBHBIX U
dopmasibHO-OTepaTUBHBIX a/reOpanyeckuX yMeHWW [0 YPOBHS, TIO3BOJISIIOIIET0 YBEePEeHHO
WCI0/Ib30BaTh WX TIPU pelleHnH 3a/lad MaTeMaTUKW U CMEeXHbIX MPeJMeTOB; YCBOEHHe arrapara
ypaBHEHHMI UM HepaBeHCTBAa KaK OCHOBHOTO Cpe/CTBa MaTeMaTHMueCcKOro MOJe/TupOoBaHus
TIPUKJ/Ia[IHBIX 3a7iay; OCyIlleCcTB/IeHHe PyHKIMOHATbHOM MOATOTOBKH IIKOJTEHUKOB.

Ha ocHoBe Tpebopanmnii ®T'OC OOO mnpeprnonaraeTcss peaiv3aiys AeATelbHOCTHOTO,
JIMYHOCTHO-OPHUEHTHPOBAHHOTO MO/[X0/I0B, KOTOPbIE OMpe/Ie/sitoTCs 3aAa4aMH 00yJYeHus

» chopMrpOBaTh  TpaKTUYeCKHWe  HaBbIKA  BBIMOMHEHHsT  YCTHBIX, [HUCbMEHHBIX,
MHCTPYMEHTaJ/IbHbIX BbIUMC/I€HWH, PA3BUTh BBIUMCUTE/IBHYIO KY/BTYDY;

" OBJIa/IeTh CHUMBOJIMUECKUM SI3bIKOM anreOphl, BbIpaboTaTh (hopManbHO-OTMepaTUBHbIE
ajreOpavyeckie yMEHWsT W HayuYUTbCS TIPUMEHSITh WX K PEIIeHHUI0 MaTeMaTHYeCKuX W



HemaremMaTHueCKUXx 3a/au;

" I3yUWTb CBOWMCTBA W TrpaMKd 3/1eMeHTapHbIX (YHKLUM, HayuuTbCsl WCII0/Ib30BaTh
¢byHKUMOHaNbHO-Tpadueckue TIpeACTaBlAeHUsl /s ONMCAaHUSI U aHajiu3a peasibHbIX
3aBHCHMOCTEH;

® pa3BUTH JIOTHUECKOE MBIIIJIEHHe U PeUb — yMeHHs IOTHUeCKH 000CHOBBIBATb CY>KAEHHUS,
MIPOBOJIMThH HECIOXKHbIE CUCTeMaTH3aliu, IPUBOJUThL NIPUMepPhl U KOHTPIIPUMEpHI, UCI0/1b30BaTh
pa3/iuuHble  S3bIKM  MaTeMaTWKW  (C/IOBeCHBIM, CHMBOJWUYECKUM, rpaduueckuit) s
WJUTIOCTPALUM, MHTEPIIPeTaLiuU, apryMeHTalliy U 10Ka3aTe/lbCTBa;

» chopmMHUpOBaTh TMpeZCTaBlIeHuss 00 M3yuaeMbIX TMOHSATUAX M MeTOoZlaX KaK BayKHEHIIHX
CpefCcTBaxX MaTeMaTHueCKOro MO/le/TMpPOBaHMsl peasbHbIX MPOLIECCOB U SIBJIEHUM.

MECTO YYEBHOTI'O ITPEIMETA «<MATEMATUKA» B YYEBHOM IIVTAHE

B cootBetcTBUM ¢ PefepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTe/lbHBIM CTaHAAPTOM OCHOBHOTO
obriero obpa3oBaHMsI MaTeMaTHWKa SIBJISIETCS 00s3aTe/IbHbIM TPEJMETOM Ha JIJAHHOM YpPOBHE
obpa3oBanus. B 5—9 kmaccax yueOHbI mipeMeT «MaTeMaThKa» TPAJUI[MOHHO H3yuyaeTcs B

paMKax C/IeAyroumMx yueOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7—9
K/laccax — KypCOB «Anrebpa» (BK/IrOUasi 371eMeHThl CTaTUCTUKU U TEOPUM BEPOSITHOCTeN) U
«l'eomeTpus».

Hacrosijedi miporpammoili mpefycMaTpUBaeTCsl Bbiie/ieHHe B yyeOHOM TlaHe Ha W3ydeHHe
MaTeMaTHUKU B 5—6 Kaccax 4 yueOHBIX uaca B HeZIeJTIO B TeUEHHWEe KaX/J0ro rojja o0yueHus, B 7-
8 kaccax 4 yueOHBIX Yaca B HeZIeJlFO B TeUeHHe KaXKJoro roja obyueHusi, B 9 Kiacce 5 yacoB B
Hezlemo, Bcero 714 yueOHBIX yaca.

INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YUYEBHOI'O TIIPEJMETA
«MATEMATUKA» HA YPOBHE OCHOBHOTI'O OFIIEI'O OBPA3OBAHUSA

OcBoenue yuebHoro mpeameta «MaTtemaTrKa» AO/DKHO obecrieurBaTh AOCTHKEHWe Ha YPOBHe
OCHOBHOTO 00111ero 00pa30oBaHUs C/IEAYIOMIUX JTUUHOCTHBIX, MEeTarpeJMeTHbIX U TPeJMeTHBIX
oOpa3oBare/bHbIX pe3y/bTaToB:

JIMYHOCTHLIE PE3YJIBTATHI

JINUHOCTHBIE ~ pe3y/bTaTbl OCBOEHHWS TpOrpamMMmbl yueOHOTo TipeaMera «Maremaruka»
XapaKTepu3yoTCs:

ITaTproTHueckoe BOCTIUTaHUE:

MpOsiBJIeHWeM WHTepeca K TPOIIOMY U HACTOAIEMY POCCUMCKOM MaTeMaTWKH, 1[eHHOCTHBIM
OTHOIIIEeHWeM K [JOCTH)KeHUSIM DPOCCHUMCKUX MaTeMaTUKOB W POCCUMCKOM MareMaTHyeCKOu
IITKOJTbI, K UCTTO/Ib30BaHUIO 3TUX JOCTWKEHUM B IPYyTUX HayKaxX U TIPUK/IAJHBIX cdepax.
I'paxkaaHcKoe U yXOBHO-HPAaBCTBEHHOE BOCIUTAHKE:

TOTOBHOCTBIO K BBITIOJHEHWIO 00s3aHHOCTeM TpakJaHWHAa W peanu3aliid ero Iipas,
rpe/iCTaB/ieHWeM O MareMaThyeCKUX OCHOBAaX (DYHKLMOHUPOBAHUSI DPA3IUUHBIX CTPYKTYP,
SIBJIEHUH, TIPOIelyp TPakJaHCKOro o01jecTBa (BBIOOpPBI, OMPOCHI W TMp.); TOTOBHOCTBIO K
00CY)KIEHUI0 3TUUeCKUX TIpobsieM, CBS3aHHBIX C TIPAKTHUECKUM MPUMEHEHHEeM 0CTHKeHUM
HayK{, 0CO3HaHWEM Ba)KHOCTU MOPaTbHO-3TUUe CKUX TIPUHLIUTIOB B AeITeTbHOCTUA YUEHOTO.
TpyznoBoe BocriuTaHue:

YCTAaHOBKOM Ha aKTHBHOe YyyacThe B pellleHWd TMpPaKTUYeCKUX 3ajlad MaTeMaThueCKOM
HarpaB/IeHHOCTH, 0CO3HaHHWEM BaXHOCTH MaTeMaThyeckoro 0Opa30BaHMs Ha MPOTSKEHUM BCeH
JKU3HU JIJIs1 YCIIelHoW npodeCCHOHATBHOM [esiTe/TbHOCTH U Pa3BUTHEM HeOOXOAUMBIX YMeHUH;
OCO3HaHHBIM BBIOODOM U TOCTPOEHWEM WHUBUAYa/JbHOW TpaeKTOpUd 00pa3oBaHUs U
YKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX UHTEPECOB U 00I1[eCTBEHHBIX TTOTPeOHOCTEMH.
JcTeTUYeCKoe BOCIIUTaHKe:



CIMOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTeTHUECKOMY BOCIIPUSATHIO MaTeMaTHueCKNX 0OBeKTOB,
3a/jay, pelleHWud, pacCy)KJeHWd; YMeHWI0 BH/eTb MaTeMaThuyeckue 3aKOHOMEpPHOCTH B
HCKYCCTBe.

LleHHOCTH Hay4YHOTrO MO3HAHUS:

OpUeHTalLMell B [leiTebHOCTH Ha COBPEMEHHYIO CHCTeMy Hay4HbIX TIpeficTaB/ieHUid 00
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTHs Ue/ioBeKa, TMPHUPOAbI U 00IIecTBa, TOHUMaHUEM
MaTeMaTHyeCcKOM HayKd KakK cgepbl uesioBeueckoill JesTe/bHOCTH, 3TAllOB €€ pas3BUTUS U
3HAUMMOCTH /I Pa3BUTHS LIMBUIM3ALIMY; OB/aJeHreM S3bIKOM MaTeMaTHKU U MaTeMaThuyeCKOon
Ky/IbTYpOM KakK CpeJCTBOM [I03HaHWs MUpa; OBJaJleHWeM IIPOCTeMIIMMU HaBbIKaMHU
UCCJIe[J0BaTe/IbCKOM [ieTe/IbHOCTH.

dusnueckoe BOcCnUTaHUe, (GOpPMHUpPOBaHME KY/IbTYPbl  3[I0POBbS U SMOLIMOHAIbHOIO
Gnaromonyuus:

TOTOBHOCTBIO TIPUMEHSITb MaTeMaTUuyeCKue 3HaHWs B WHTepecax CBOEro 3[0POBbsl, Be/leHUs
310pOBOro 0bOpa3a >KWU3HU (30pOBOe MUTaHWe, COATaHCUPOBAHHBINA PEXKUM 3aHSITUN U OTABIXA,
pery/sipHasi pu3nyeckasi akTUBHOCTh); C(hOPMHUPOBAHHOCThIO HaBblKa pediieKCHu, NpU3HaHUeM
CBOETO TIpaBa Ha OIIMOKY M TaKOro ke TipaBa JPYroro YeoBeka.

OKo/iorhuyeckKoe BOCIUTaHUE:

OpUeHTalMell Ha TpUMeHeHHe MaTeMaTUuecKMX 3HaHWM [/ pelleHWs 33lau B 00sacTu
COXPaHHOCTU OKpY)Karolllel cpefibl, IUIAHUPOBAHUSI TOCTYIIKOB M OL[EHKUM KX BO3MOXKHBIX
TIOC/TIeZICTBUM [I/11 OKPY’KaroIllel Cpefibl; 0CO3HaHWeM I/I00a/bHOTO XapaKTepa KOJI0THYeCKHX
npo0/IeM U My Tel UX pelleHusl.

JINYHOCTHBIE pe3ysbTaThl, obecreunBarolliye ajanTaluio o0yuarolerocss K H3MeHSIOLIMCS
YCJIOBUSIM COLIMA/IbHOW Y PUPOJHOM Cpe/ibl:

TOTOBHOCTBIO K [IeMICTBUSIM B YCJIOBUSX HeOINpe/le/IéHHOCTH, TOBBILIEHHWIO YPOBHSI CBOEH
KOMIIETEHTHOCTH uepe3 MpaKTUUeCKyH [esiTe/IbHOCTb, B TOM UMC/e YMeHHe YUUTbCS Y JIPYTUx
nrofed, pruobpeTaTth B COBMECTHOM JleATe/IbHOCTA HOBble 3HaHWS], HaBbIKM U KOMITETeHLUU U3
OTIbITA APYTUX;

HeoOXoAUMOCTEI0 B ()OPMUPOBAaHMM HOBLIX 3HaHWW, B TOM 4ucie (OPMYIUPOBaTh H7EH,
TIOHSITUSI, TUTIOTe3bl 00 00beKTax W SIBeHUSIX, B TOM UHC/e paHee He M3BECTHBIX, 0CO3HABaTh
JneuIUTh COOCTBEHHBIX 3HAHUH Y KOMITETEHTHOCTEH, MIaHUPOBaTh CBOE pa3BUTHE;
CroCcOOHOCTBI0 0CO3HABaTh CTPECCOBYH) CUTYaL[MI0, BOCIIPUHUMATh CTPECCOBYIO CHUTYaLMI0 Kak
BbI30B, TpeOyIolMii KOHTpPMEp, KOpPPeKTHpOBaTh IPUHUMaeMble pelleHusi U [leHCTBUs,
(hopMy/IMpOBaTh U OLleHMBaTh PUCKU U MOCIe[CTBUS, (POPMUPOBATH OIBIT.



METAIIPEAMETHBIE PE3YJIBTATBI

MertarnpeMeTHbIe pe3y/abTaThl OCBOEHHWSI TIPOTpaMMbl ydyeOHOro ripeaMeTa «MaremaTrKa»
XapaKTepU3yloTCs  OB/aJieHWeM  YHUBePCA/JbHBIMM  TI03HaBaTe/lbHBIMH  /1eliCTBUSIMH,
YHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMH JEMCTBUSIMH U YHUBEPCAJTbHBIMU DEery/IATUBHBIMU
JeUCTBUSMHU.

1) YHMBepca/ibHbIe TIO3HABaTe/bHbIE [eHCTBUsS o0becreunBaroT (opMHpoBaHHEe 06a30BBIX
KOTHUTHBHBIX TIPOLIECCOB OOyuaromuxcst (OCBOEHHEe MeTOZIOB TO3HAHUS OKPY’KaroIllero MHpa;
TpUMeHeHHe JIorueCKUX, UCC/IeloBaTe/IbCKUX Ofeparivii, ymeHuid paborarsk ¢ nHdopmariyeii).

ba3oBble oruueckue 1elCTBUS:

- BBISIB/IITh M XapaKTepU30BaTh CyIlleCTBEHHbIe NTPU3HAKK MaTeMaTUyeCKUX 00BeKTOB, TIOHSTHH,
OTHOLIEHWN MeX/y TMOHATHSAMY; (OpMyIMpOBaTh OMpefieNleHusl TOHATHM; YCTaHaBIMBATh
CyIlleCTBEeHHbIN MPU3HAK K1acCUpUKALMK, OCHOBaHUs [yt 000011IeHrsI U CPaBHEHUs], KpUTePUU
NIPOBOAMMOTIO aHa/In3a;

- BOCIIpUHUMAaTb, (QOPMY/IMPOBaTh U TPeoOpa30BBIBATh CY)KAEHWS: YTBepAWUTE/NbHbIE U
OTpULiaTe/IbHbIe, eJUHAYHbIE, YaCTHBIE U 00II[He; YCIOBHbIE;

- BBLISB/ISATH MaTeMaTHUecKue 3aKOHOMEPHOCTU, B3aMMOCBS3M W TMPOTHUBOpeuus B (hakrax,
JlAaHHBIX, HaOMIONEHUSIX W  YTBEP)KAEHUsX; TMpeAJaraTb KPUTEPUM [Jid  BBISB/I€HUS
3aKOHOMEPHOCTeN U TMPOTUBOPEUUA;

- JleflaThb BBIBOABI C WCIIO/Ib30BaHUEM 3aKOHOB JIOTWKW, [eAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aK/TFOueH!H, yMO3aK/TFOUeHUH 110 aHaJIOTHH;

- pa3bupaTh [OKa3aTelbCTBA MaTeMaTHUeCKWX YTBEP)KAeHWH (TpsiMble W OT TPOTHUBHOTO),
NIPOBOJUTh ~ CaMOCTOSITe/IbHO ~ HeC/O)KHble  /loKas3aTesjbCTBa  MareMaTUyecKUX  (hakToB,
BbICTpauBaTh apryMeHTaljulo, TPUBOAUTb TMpHUMepbl M KOHTPIIpPHMMephl; 00O0CHOBBIBATh
COOCTBEHHBIE PACCYXK/€HUS;

- BbIOMpaTh Crocob pereHuss yueOHOW 3afiaun (CpaBHUBATh HECKOJBKO BAPHUAHTOB PeIIeHUS,
BbIOMpATh HanuboJiee TIOAXOASIIHIA C YUETOM CaMOCTOSITE/TbHO BbIZIeJIEHHBIX KDUTEPHUER).
Ba3oBrble nccefoBarTenbCKye AeHCTBUS:

- WCIIO/b30BaTh BOMPOCHI KAaK MCC/e[0BaTe/lIbCKUM MHCTPYMEHT T[03HaHUs; (hOpMYyIMpOBaTh
BOIIPOCHI, (PUKCHUPYIOIIIYe TPOTUBOpeUre, MPobaeMy, CaMOCTOSATE/IbHO YCTaHAB/IMBATh UCKOMOE U
JaHHOe, GOPMHUPOBAaTh THUTIOTe3Y, apIYMEHTHPOBATh CBOIO TTO3ULIUI0, MHEHUE;

- TIPOBO/JJUITH TI0 CaMOCTOSITe/TbHO COCTAaB/IeHHOMY TUIaHY HeCJIOXKHBIN 3KCTIepUMeHT, HeOoJIbIIIoe
UCC/IeIOBaHUEe TI0 YCTAHOBJIEHUIO OCOOEHHOCTeH MaTeMaTH4ecKoro OOBeKTa, 3aBUCUMOCTeH
00BbeKTOB MeX Ty CO0O0I;

- CaMOCTOSITe/TIbHO (OPMY/IMPOBaTh 00OOIIEHNWS M BBIBOJBI 10 pe3y/bTaTaM IPOBeAEHHOIO
Ha0JTFO/IeH s1, WCC/Ie[JOBAHKSI, OL[eHUBATh J0CTOBEPHOCTD TIOJIYUEHHBIX Pe3y/IbTaToOB, BHIBOAOB U
0000111eHMH;

- IIPOIrHO3MPOBATH BO3MOJXHO€ pa3BUTHE TIpOLeCCa, 4 TAKXKe BbIABUIdTb IPEAIO/I0KEHHA O ero
Pa3BUTHH B HOBBIX yC/IOBUAX.



Pabora c uadpopmarmei:

- BBISB/IITh HEJOCTAaTOYHOCTb M H30BITOYHOCTH WMHGMOPMALMH, [JAaHHBIX, HEOOXOAMMBIX /IS
pelleHust 3aJauu;

- BbIOWpaTh, aHAIM3WPOBATh, CUCTEMATU3UPOBaThb W WHTEPIIPETUPOBAaTh HWH(OPMAIHUIO
pa3UUHBIX BUZOB U (DOpM Mpe/iCTaB/IeHus;

- BbIOMpaTh (hopMy TipeAcTaB/ieHUss WHGOPMALMM W WITIOCTPUPOBATh pelllaeMble 3aJauu
CXeMaMH, TuarpaMMaMu, UHOH rpaMKoi U UX KOMOWHALIUSIMU;

- OLleHMBaThb HaJ&KHOCTb UHQOpPMALMA 10 KPUTEpUsiM, TMpeJI0KeHHbIM yuWuTereM WU
c(hopMyIMPOBaHHBIM CaMOCTOSITE/IBHO.

2) YHMBepca/ibHble KOMMYHUKATHBHBIE JIeHCTBUS 00ecrieurBalOT CHOPMHUPOBAHHOCTH
COI[MA/IbHBIX HaBbIKOB 00yYarOIMXCS.

OO0r1enue:

- BOCIIpUHUMATL U (1)0pMy']'II/IPOBaTb CyXJeHHsd B COOTBETCTBMH C YC/IOBUAMU U LE/IAMU
O6H.[EHI/I$[; SICHO, TOYHO, I'PAMOTHO BbIPpa>KdaTb CBOIO TOUKY 3p€HHA B YCTHBIX W IMHMCbMEHHbIX
TEKCTaX, AdBaTb MMOACHEHHUA 110 XO4y pelieHrs 3a4d4, KOMMEHTHUPOBATb HOHy‘—IEHHbIﬁ pe3yJbTarT,

- B Xofie OOCYX/IeHWs 3aZiaBaTb BOIIPOCHI TIO CYIIECTBY OOCY>KZaeMol TeMbl, TMpobiemsbl,
pelllaeMOM 3a/laud, BbICKa3bIBaTh HZeU, HalleJieHHble Ha TIOUCK peIlleHUs]; COTIOCTAB/ISATh CBOU
CY)KJIeHUsI C CY)KIEeHHUSIMH APYTUX YYaCTHUKOB [Wajiora, 0OHapy)KWBaThb pa3/iuuve U CXO[CTBO
MO3ULMI; B KODPEKTHOU opMe (hOpMyTMpOBaTh pa3HOI/IACHs, CBOU BO3Pa)KeHHSI;

- TIPeACTaB/ATh pe3y/bTaThl pelleHus 3aJaud, JKCIepuMeHTa, WCC/Ie[oBaHus, TIPOeKTa;
CaMOCTOSITE/IbHO  BbIOMpaTh (OpPMaT BBICTYIUIEHHUS C Y4YETOM 3a7lad Tpe3eHTalud |
0CobeHHOCTel ayIUuTOPUH.

CoTpyJHUUECTBO:

- TIOHMMaTb W WCIIO/Ib30BaTh IPEUMYIIeCTBA KOMaHAHOW W WHAWBHAYaTbHOM pabOThI TpU
pellleHuH y4eOHbIX MaTeMaTUUYeCKUX 3a/au; TMPUHMMATh 1[eJlb COBMECTHOW [IesTeIbHOCTH,
M/IaHUPOBATh OPTraHM3al[{I0 COBMECTHOM paboThI, pacripe/iesiaTh BUZBI PabOT, JOrOBapyUBaThCS,
00Cy>XaTh TIPOLIECC U pe3y/bTaT paboThl; 0000111aTh MHEHHS HE CKOJTbKUX JTIOfIeH;

- yuyacTBOBaThb B TpYIIOBBIX (opmax pabotbl (0OCykaeHUs, OOMeH MHEHHUSIMH, MO3TOBbIE
IITYPMBI U /IP.); BBITIOJTHATH CBOIO YacTh PabOThI M KOODJUHUPOBATh CBOU JIEHCTBUS C PYTUMHU
YIeHaMU KOMaH/Ibl; OlLIEHWBATh KaueCTBO CBOETO BK/ajia B OOIIMH TMPOAYKT MO KPUTEPHUSM,
chopMyIMpPOBaHHBIM yUaCTHUKaMU B3aUMO/IeHCTBUSI.

3) YHUBepca/ibHbIe Dery/siTUBHbIE [eHCTBUsS obecrieunBarOT (OPMUPOBaHHUE CMbBICTIOBBIX
YCTaHOBOK U >KW3HEHHbIX HAaBbIKOB JTMUHOCTH.

CamoopraHu3anus:

- CaMOCTOSITeTbHO COCTaB/ISATh TJIaH, aArOPUTM pelleHus 3a7audl (WK ero uyacTh), BbIOMpATh
crocob pelieHHss C YYETOM MMEIOLIMXCS pPecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPeKTUPOBaTh BapUAHThI PellleHHH C yU8TOM HOBOW MH(OPMALUH.

CaMOKOHTPO/Ib:



- BJaJeTb criocobamMy CaMOTIPOBEPKH, CAMOKOHTPOJIST TIpolLlecca W pe3ysibraTa  pellieHus
MaTreMaTU4yeCKo 3a/iauu;

- npeaBujeTb TPYAHOCTH, KOTOpble MOI'YT BO3HUKHYTb IIpU Ppe€lieHWHu 3a/4d4d, BHOCHUTHb
KODpPEKTHBbI B [OedATe/IbHOCTb Hd OCHOBE€ HOBBIX O6CTOHT€]’II)CTB, Haﬁ,ELEHHbIX O]_HI/I6OK,
BBISABJ/IEHHBIX TPYAHO cTed 5

- OIleHMBaTb COOTBETCTBUE pe3y/bTaTa [esiTeIbHOCTH TIOCTABJIEHHOW L&l U YC/IOBUSIM,
OOBSACHATH TIPUUMHBI JIOCTHXKEHUS WU HEJJOCTH)KEHUS 11e/T, HaXOUTh OIIMOKY, /laBaTh OLIEHKY
NIPUOOPETEHHOMY OITBITY.

INPEOIMETHBIE PE3YJ/IETATBI

[TpenmeTHble pe3ynbraThl OCBoeHMsi IlpumepHoil pabouyeli mnporpamMmbl 10 MaremaTHKe
TIpe/ICTaBJIeHBI 110 rofjaM o0y4yeHus: B CAeYIOIIMX pa3zesiaX MporpaMMbl B paMKax OT/e/TbHbBIX
KypcoB: B 5—6 Kmaccax — Kypca «Marematuka», B 7—9 Kmaccax — KypcoB «Anrebpa»,
«l'eomeTpusi».

Pa3BuTHe TOrMUYeCcKUX TMpeCTaB/IeHUH U HaBbIKOB JIOTHUECKOTO MBIIIJIEHUS OCYII[eCTBIISeTCS Ha
NIPOTSDKEHWH BCeX JjieT oOyueHWss B OCHOBHOM IIIKOJie B paMKaxX BCeX Ha3BaHHBIX KYpPCOB.
[peamosiaraeTcsi, YTo BBIMTYCKHUK OCHOBHOM IIKOJBI CMOXXET CTPOWTH BbICKAa3bIBaHUS U
OTPULIAHUS BBICKA3bIBAHUM, pPaCro3HaBaTh WCTUHHBIE W JIOKHBIE BbICKA3bIBaHMs, TMPUBOJUTH
NIPUMEpPbI W KOHTPIIPUMEPBI, OBJIa/Ie€T TOHATUSAMU: OIMpe/ie/ieHde, aKCHOMa, TeopeMa,
JIOKa3aTe/IbCTBO — W HAYUYMTCS MCII0/Ib30BaTh WX TPU BBINTOJIHEHWH YUeOHBIX U BHEYUeOHBIX
3a/1au.

PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA «MaTeMaTHKa» 5-6 Kaacc

Pabouasi mporpamMMa 1o maremaruke A7si 5,6 KIaccoB cocTtarsieHa ¢ yuétom [Ipumepnoii OOTI
OOO 2020 r. u KoHuyenuuu Kypca, IpeJCTaBJIeHHOM B IporpaMMe I10 MaTeMaTHKe ISt
o6111eo0pa3oBaTeNbHBIX yupeXKAeHuii. ABTOpbI MporpaMMel: Matematuka 5-7 A. I. Mep3nsik, B.
b. TTononckuii, M. C. fIkup, E. B. byniko — pegnakropsl: E. B. Byuko, B. b. [Tononckuii, M. C.
Skup, — M.: Benrana-I'pad, 2017, cocraButenu: A. I'. Mep3nsik, B. b. [Tononckuii, M. C. SIkup,
E. B. byuko peanu3syercsi Ha OCHOBe yueOHO-MeToiuueckoro komruiekca A. I. Mep3nsik, u fip.
2020 ropa.

IE/IN N3YUYEHUSA YYEBHOI'O KYPCA

ITpuopuTeTHBIMHU Lie/IIMH OOyUeHMsI MaTeMaTHKe B 5-6 Kjlaccax SIB/SIFOTCS:

- mpoAo/bKeHHe (OpPMHUPOBAHUSI OCHOBHBIX MaTeMaTHYeCKUX TOHSITHM (YUCIIo,
BeJIMUMHA, reoMeTpuueckasi gurypa), obecrieunBarolUx MMPeeMCTBeHHOCTbh U
MepCcreKTUBHOCTb MaTeMaTuueCcKoro 00 pa3oBaHHUsi 00y4JaroImxcsi;

- pa3BUTHE WHTE/UIEKTya/JbHBIX W TBOPUYECKHX CIOCOOHOCTer 00yJaromuxcs,
I103HaBaTe/IbHOW AaKTHBHOCTH, WCC/Ie[0oBaTe/IbCKUX YMEHUH, HWHTepeca K
U3yUeHUIO0 MaTeMaTUKU;

- IIogBsegeHune O6yan-OH_[I/IXCH Ha AOCTYIIHOM [Jid HUX YPOBHE€ K OCO3HAHHIO
B3aMMOCBA3HU MaTeMAaTHUKHW M OKPY>Karoljero Mmpa,

- dopmupoBaHre (yHKIIMOHAJTbHOU MaTeMaThUueCKOol TpPaMOTHOCTH: YMeHUS
pacrio3HaBaTb MaTeMaTudeckve OOBEKThl B  peajbHBbIX >KHU3HEHHBIX



CUTyalludX, TIIPUMEeHATb OCBO€HHbIe YMEHHWA [OJid pelleHHudaA IIPAKTHUKO-
OPHUEHTHUPOBAHHBIX 3a4d4, HWHTEPIIpeTHupPOBAThb I1I0/JIYyU€HHbIe Ppe3yJ/ibTaTbl H
OLIeHMBATh MX Had COOTBeTCTBHE HpaKTHHECKOﬁ CUTyallhH.

OCHOBHBIE JIMHUU COJep)KaHUsl Kypca MareMaTuku B 5-6 Kjaccax -
apudmMeTnueckKasi W TreoMeTpUuecKasi, KOTOpble pa3BUBAIOTCS TapasijiesibHo,
Ka)kZ]asi B COOTBETCTBUM C COOCTBEHHOU JIOTUKOM, OHAKO, He He3aBHUCHMO O/IHA
OT ZIPyr'OM, a B TECHOM KOHTaKTe U B3auMOJeHNCTBHUHU. TakKe B Kypce MPOUCXOAUT
3HAaKOMCTBO C jIeMeHTaMM anreOpbl U onucaTe/lbHOW CTaTUCTUKU.

N3yueHue apudMeTUueCcKoro maTepuasia HauuMHaeTCsi CO CHUCTeMaTu3aluu U
pa3BUTHS 3HAaHUW O HaTypaJbHBIX UMUC/IaX, MOJyYeHHBIX B Hauva/JIbHOMW IIKOJIe.
I[Ipy 3TOM COBeplIEHCTBOBaHUWE BBIUUC/IWTE/IBHOU TEXHUKU U (POpPMUPOBaHUE
HOBBIX TeOpeTUUeCKUX 3HaHUU coueTaeTcsi C pa3BUTHUEM BbIUMCIUTENbHOU
Ky/JbTYypbl, B 4YaCTHOCTH C OOyuyeHHeM TIPOCTEeUIlUM TIpUéMaM MPUKUIKU U
OLleHKHM  pe3y/IbTaTOB  BbIUMC/IEHWM. lVI3yueHue  HaTypa/IbHbIX  4MCeN
rpojo/pkaeTcss B 6 Kjlacce 3HAaKOMCTBOM C Haya/lbHbIMH TIOHATUSMU TeOPHUH
[eTUMOCTH.

Jpyroit KpyrnHBIU O/10K B Cofiep>KaHuU apudMeTUueCKOW JIMHUU — 3TO ZIpo0u.
Hauasio n3yueHusi 0OIKHOBEHHBIX U JeCATHYHBIX ApobOei OTHeCeHO K 5 Kjaccy.
OTO TepBbIM H3Tall B OCBOEHUU [Apo0ei, Korjia TMPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU UEesIMU, TOHATUSIMU

Tembl. IIpy 3TOM paccMoTpeHHe OOBLIKHOBEHHBIX ApoOeill B TIOTHOM OOBEMeE
npeecTByeT W3y4YeHUIO [eCATUYHBIX Apo0el, UuTo 1ie/iecooOpa3HO C TOUYKHU
3peHHsI JIOTUKU W3JIOKeHUsI UMCJOBOM JIMHWU, KOTJla TMpaBwWla JAeWCTBUU C
IeCATUUHBIMU ZIPOOSIMM MO>KHO OOOCHOBaThb YK€ W3BECTHBIMH a/ITOPUTMaMU
BBITIO/THEHUSI  JIEICTBUH C OOBIKHOBEHHBIMHM  JApO0OAMH. 3HAKOMCTBO C
AeCATUUYHBIMM  ZIpOOSIMM ~ pacCIIUPUT  BO3MOXKHOCTH  [jId  TTOHUMaHUS
00yUJaronUMHCs TTPUK/IaJHOTO TPUMEHEeHHsI HOBOU 3armvCH TIPU U3YUYeHUHU JPYTHUX
rpeAMeTOB U MPU TPaKTHUeCKOM MCIoJb30oBaHUU. K 6 KjlacCcy OTHECEH BTOPOM
oTanl B M3yuyeHUM [JIpoOeli, TIAe TMPOUCXOAUT COBEPIIEeHCTBOBAHWE HAaBBIKOB
CpaBHeHUs1 U TipeoOpa3oBaHHsi [APOOel, OCBOEHHEe HOBBIX BbIUWCIUTEIbHBIX
QJITOPUTMOB, OTTAauUMBaHHEe TEXHUKU BbIUHMC/IEHUH, B TOM UHC/Ie 3HAUYeHUH
BbID@)KEHUH, cojep>KallluX ¢ OObIKHOBEHHbIe, W [AdeCSTHUYHble Jpoowu,
yCTaHOBJIEHHE CBsi3eM MeXX/ly HUMU, paCCMOTPeHUe MPUEMOB peIlleHHs 3a7au Ha
apobu.

Ocob6eHHOCTBIO U3yUeHHMs TI0JIOKUTETbHBIX U OTPULIATe/IbHBIX YHCe/ SIBIISIEeTCS
TO, YTO OHM TakK)Xe MOTYT pacCMaTpUBaTbCsl B HECKOJIbLKO 3TanoB. B 6 kKiacce B
Hauasie wu3yuyeHust TeMbl «[lono)kuTenbHble W OTpULIATE/IBHbIE  UYMCJIa»
BbIZlesisieTCsl moaTeMa «llenble 4uc/ia», B paMKaX KOTOPOM 3HAKOMCTBO C
OTpULiaTe/JbHbIMM  UMC/JaMU W JeUCTBUSIMM C  [OJIOKUTE/IbHBIMA U
OTpULIaTe/JIbHBIMU UMC/IaMH TIPOUCXOAUT Ha OCHOBE COZep KaTesbHOIo Mozaxoza.
OTO MO3BOJIsIeT Ha JOCTYIIHOM YPOBHE IO3HAaKOMMThH y4dall[uXCs TPakKTUYeCKH CO
BCEMU OCHOBHBIMU MMOHATHUAMH T€MBbI, B TOM UMCJ/le U C IpaBWaMU 3HAaKOB IIPU
BBITIOJIHEHUU apU(MeTHUYeCKUX JeWCTBUU. VI3yueHHe pallMOHa/IbHbIX YHCesl Ha
5TOM He 3aKOHUMTCs, a OyZleT TIpoJo/DKeHO B Kypce anreOpbl 7 Kjacca, 4To
CTaHeT CJeAYHOLMM IPOXOAO0M BCeX TMPHUHLIMIIUAJIbHBIX BOIMPOCOB, TeM CaMbIM
paszesieHre TPYAHOCTeM obsieryaeT BOCIIpUSATHE MaTepuasia, a pacrpezejieHrue BO
BpPEMEHU CITOCOOCTBYeT MPOYHOCTU MPUOOpeTaeMbIX HAaBbIKOB.



ITpu oOyueHUU peINIeHHI0 TEeKCTOBBIX 3a7lad B 5-6 Kjlaccax WCHOJIb3YHOTCSI
apudmMmeTHUecKre TIPpUEMBI pellleHUs. TeKCTOBble 3aJauu, pellaemMble TIpU
OTpabOTKe BBIUMC/IMTETbHBIX HaBBIKOB B 5-6 Kjlaccax, paCCMaTPUBAIOTCS 3a7aud
C/IeyIOLIMX BH/JOB: 33/laud Ha JBWJKEHHMe, Ha UacTH, Ha TOKYIKH, Ha paboTy u
IIPOU3BOAUTE/IBHOCTD, Ha IPOLIeHTHI, Ha OTHOILIeHus U nponopuuu. Kpome Toro,
oOyuaroluecs 3HaKOMSITCSI C TIpUéMaMHM pelleHus 3a/ad 1mepebopoM BO3MOKHBIX
BapUaHTOB, yuarcsi paborarb c wHOpMalLMel, TMpeJcTaBIeHHOW B ¢opme
TAOIUL] WU AHUarpaMM.

B TIlpumepHoii pabodeii mporpaMme MpeAyCMOTPeHO  (opMUpOBaHMe
TpONeIeBTUUECKUX  ajireOpavyecKuX  TIpe/icTaB/ieHHi. ByKBa Kak CUMBOJI
HEKOTOPOT0 UMC/la B 3aBUCHMMOCTH OT MaTeMaTUUeCKOTO KOHTEeKCTa BBOJUTCS
rocrerieHHO. ByKBeHHasi CUMBOJIUKA IIUPOKO HCIIOJIb3yeTCsl TIpeyKAe BCero Js
3aMmMcyu  OOIMUX YTBEP)KAEHUW W TIpefJioKeHui, ¢GopMys, B YaCTHOCTH [JIS
BBIUMC/IEHUSI TeOMEeTPUUeCKUX BeJIMUYUH, B KaueCTBe «3aMeCTUTesIs» 4JucJa.

B kypce «Marematuku» 5-6 K/laCcCOB IpejCTaB/ieHa HalvisijHasi reoOMeTpus,
HaripaB/ieHHasiT Ha pa3BUTUe 00pa3HOro MbIIJIeHHs, ITPOCTPAaHCTBEHHOTO
BOOOpa)keHUs1, M300pa3vTe/ibHbIX yYMEeHHM. OTO Ba)KHbIM 3Tar B H3yUeHUU
reoMeTpHH, KOTOPbIM OCYIECTBJ/SIeTCS Ha HaIVIsIAHO-TIPAaKTUYEeCKOM YPOBHE,
OIIMpaeTCsl Ha HarJIsiIHO-00- pasHoe MbIlllJIeHWe oOyuaroiuxcs. bosblias posb
OTBOJAMWTCH NpakTHUyeCcKOu AesTeIbHOCTH, OIIBITY, SKCIIepUMEHTY,
Moz enupoBaHuto. Obyuarolyecsi 3HaKOMSITCSI C TeoMeTpUueCKUMH (pUrypamMu Ha
IJIOCKOCTU U B MPOCTPAHCTBE, C UX MPOCTEUILINMH KOH(pUTypaLHMsIMH, y4daTcst
n3obpaykarb UX Ha HEJIMHOBAHHOM M KJjleTuaTol Oymare, pacCMaTpUBarOT HX
IpocTelinve cBoMcTBa. B mporjecce n3yuyeHus1 Har/isiAHOU reoMeTpUX 3HaHMS,
roslyyeHHble OOydYaroIUMHCS B Hayda/IbHOM IIIKOJle, CHUCTEeMAaTHU3UPYIOTCA U
pPacCLINPSIOTCS.

MECTO YUYEBHOI'O KYPCA B YYEGEHOM IIJTAHE

CoracHo yuebHOMy TwlaHy B 5-6 Kjaccax M3ydaeTcsi WHTETPDUPOBAHHBIM — MpeiMeT
«MareMaTHKa», KOTOpbIM BK/IOUaeT apudMeTHueCKHU MaTepuas W Har/IsiJHYH TeOMeTpHIo, a
TaK)Ke TPOMe/eBTUUeCKHe CBeZIeHUsT U3 aireOpbl, 37eMeHThI JIOTUKH M Hauajia OINMCaTeTbHON
CTaTHUCTUKU.

YueOHbIN T/IaH Ha U3yUyeHHe MaTeMaTHUKU B 5-6 Kjaccax OTBOAUT 4 yueOHBIX uaca B HeZIeJTiO B
TeyeHHe KaX/|0ro rozia obyueHusi, Bcero 272 y4eOHBIX yaca.

COJAEPXAHUE YYEBHOI'O KYPCA 5 KJ/IACCA

HatypanbHble uMc/ia U Hy/b
HarypanbHoe uwmcno. Psim HarypanbHbIXx uucen. Ywucino 0. V3ob6pakeHue
HaTypaJibHbIX YHCeJl TOUKaMU Ha KOOPAWHATHOM (UMC/IOBOM) MPSIMOM.

I[To3umoHHast cucrtemMa cuyuc/jaeHUsi. PuMmckass HyMmepalusi Kak [pumep
HEero3WLIMOHHOW CUCTEeMbI CUrc/ieHus. [lecaTuuHast cucreMa CUUC/IeHUs.

CpaBHeHHMe HaTypa/lbHbIX UMCeJl, CpaBHEHHWe HaTypa/ibHbIX 4YHCesl C HYIEM.
Crioco6n1 cpaBHeHUs1. OKpyIyieHHe HaTypalbHbIX UMCEeJI.



CnoxkeHue HaTypajibHBIX UWCeN; CBOMCTBO HYJ/sS TIPU C/IOKeHWU. BbluMTaHUe Kak JeicTBuUe,
oOpaTHOe C/IOKEeHUI0. YMHO)KeHHe HaTypajbHBIX YMCe/; CBONCTBA HY/IS W €AUHHULBI TIpU
YMHOKeHUH. lesieHWe Kak JeliCTBHe, 0OpaTHOe YMHO)XeHHI0. KOMIOHEHTHI JeMCTBUH, CBSI3b
MeXXqy HuAMU. [IpoBepka pe3ysbraTa apudMeThyeckoro eictus. I[lepeMecTuTenbHOe U
coyeTareslbHOe CBOMCTBAa (3aKOHbI) C/IOKEHUSI MU YMHOXKEHWUs, pacripefenuTenbHOe CBONCTBO
(3aKOH) YMHOKEHHUSI.

Wcnonb3oBanve OykB st 0003HaueHWss HEW3BECTHOTO KOMIIOHEHTa U 3allMCH  CBOMCTB
apudMeTUYeCKuX JelCTBUIL.

Henvirenn ¥ KpaTHble 4uC/a, pas3/iokeHWe Ha MHOXuTenu. [IpocTble W COCTaBHbIe 4YMCIIA.
[Tpu3Haku genuMocCTy Ha 2, 5, 10, 3, 9. [leneHue C 0CTaTKOM.

CreneHs C HaTypaJ/IbHBIM IMOKa3aTe/ieM. 3anmch ymcia B BUe CYMMBI pa3psaaHbIX C/Iara€MbIX.

UucnoBoe BblpakeHHe. BbluncieHWe 3HaueHUI UMCIOBBIX BbIpaXKeHUM; TOPSJOK BbIIOTHEHUS
JevictBuil. Mcrnonb3oBaHWe MPY BBIYUC/IEHUSIX TIepeMeCTUTEeIbHOTO U COueTaTe/lbHOTO CBOMCTB
(3aKOHOB) CJIO’KEHHSI U YMHOKEHUS1, PaCpeJie/IMTe/IbHOrO CBOMCTBA YMHOXKEHUSI.

Jpoou

[MpencTaBnenre o 7ApoOM Kak criocobe 3amvcy 4yacTd BemnuyuHbl. OOBIKHOBEHHBIE JPOOH.
[TpaBUbHBIE M HeMIpaBU/IbHBIE 1poOu. CMelllaHHasi Apo0b; TIpe/icTaB/eHre CMelllaHHOH Ipoou B
BU/Ie HENMpaBWU/IbHOW JpoOM W BbIe/IeHWe IIeJI0H YaCTH YWC/Ia W3 HENpaBUIbHOW APOOH.
M300paxkeHne gpobeii TOUKaMU Ha UKCI0BOM npsiMoii. OCHOBHOe CBOMCTBO Apo6u. CokpalljeHue
npobeii. [TpuBeaeHue ApobU K HOBOMY 3HameHarem0. CpaBHeHUe [po0et.

CnoxxeHre U BblUMTaHWe Jpobeli. YMHOXeHUe U flefieHre Apobeii; B3auMHO-00paTHbIe ApoOu.
HaxoskzeHre 4acTH 1]eJ10T0 U 11eJI0r0 T0 ero YacTH.

HecsatruHas 3amuch ApoGeit. TlpencraBieHwe [gecsiTUUHOW ApoOW B BUJEe OOBIKHOBEHHOM.
M300pakeHre [ecATUUHBIX Apo0eil TOUKaMu Ha YMC/IOBOM mpsiMoil. CpaBHEHHE [eCSTHUHBIX
ZIpo0eit.

ApudmeTtrueckue AeHCTBUS C AeCITUUHBIMH ApobsiMu. OKpyI/ieHue [eCITUUHBIX Jpo0et.
PenlieHne TEeKCTOBBIX 3ajjay

PermieHrie TeKCTOBBIX 3ajau apudmMeTrueCcKUM criocobom. PelieHre noruueckux 3azad. PeiiieHue
3a/jau TiepeOOpPOM BCeX BO3MOXKHBIX BapUAHTOB. VICIo/ib30BaHWe TPY PellieHuH 3a/iad Tabsul] v
cxeM. PerieHue 3ajjau, cofepskaliux 3aBUCUMOCTHU, CBSI3bIBAlOIIMe BeJIMUKHBI: CKOPOCTb, BPeMs,
paccTosiHUe; 1jeHa, KOJMYeCTBO, CTOMMOCTh. EAWHUWIBI W3MepeHus: MacChl, 00béMa, IieHbI;
paccCTosHUSA, BpeMeHU, CKOpPOCTU. CBsi3b MeX/y eIMHULIAMU U3MepeHUs1 KaXKJ0W BeJTMUKHBI.

PeliieHre OCHOBHBIX 3a/iau Ha JIpoOu.
[pencTaBneHye JaHHBIX B BU/e TaO/IMLI, CTO/IOUATBIX JUArPAMM.
Harnsignas reomerpus

Harnsanele npezcraBneHuss o ¢urypax Ha IJIOCKOCTH: TOUKa, MpsiMasi, OTPe30K, Jiyd, Yrol,
JIOMaHasi, MHOTOYTO/IbHUK, OKPY>KHOCTb, KpYT. Yro. IIpsiMoii, OCTpbIi, TyIol M pa3BEépPHYTHIU
YIJIBL

IlvHa oTpe3Ka, MeTpUUYEeCKHe eVHUIIbI JJIUHBL. JITMHA JIOMaHOH, MepUMeTP MHOTOYTO/IbHUKA.
Vi3mepeHue 1 TIOCTPOEHUE YIJIOB C TIOMOLI[bI0 TPAHCIIOPTHPA.

Harnsigaele mnpejcTaB/ieHUss O (Urypax Ha IIJIOCKOCTH: MHOTOYTOJbHUK; TPSIMOYTOJIbHUK,



KBa/jpaT; TPeyrojbHUK, O paBeHCTBe (Uryp.

N306pakenne ¢uryp, B ToM uucie Ha KieTuatod Oymare. ITocTpoeHue KoHbuUrypauuii u3
yacTel MpsIMOM, OKPY)KHOCTH Ha HeJTMHOBAHHOM U KijieTdaToi Oymare. Vcrosib30BaHMe CBOWCTB
CTOPOH U YIVIOB NPSIMOYTO/bHKKA, KBaJipara.

[Tnomasb NpsIMOYTo/bHMKA M MHOTOYTOJIbHUKOB, COCTaB/€HHbIX U3 MPSMOYTOJIbHUKOB, B TOM
yricie GpUryp, n300pa’k€éHHBIX Ha KieTuator Oymare. EQUHULBI M3MepeHUs TUIOLa/iu.

HarnsigHble ripeicTaB/ieHust O IPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTO/IbHBIM Mapasiieienure],
KyO, MHOrOrpaHHUKH. M300pa’keHHe TMPOCTEMIINX MHOTOTPAaHHUKOB. Pa3BEpTKM Kyba W
napasinenenunena. Co3maHue Mogieneli MHOTOPaHHUKOB (13 Oymard, pOBOJIOKH, TJIACTUIMHA U

Ap.).

O6BéM NPSIMOYTOJIBHOTO Tapasienenuresa, Kyba. EquHuibr usmepenus o6bema.

6 KJacc
HarypanbHbie uncia

ApupmeTnueckrde [eHCTBUS C MHOIO3HAUHbIMU HAaTypa/JbHbIMU uuC/IaMHU. YuC/IOBble
BBID@KEHUS], TIOPSZIOK AEWCTBUM, WCIOb30BaHKe CKOOOK. VIcrmosib30BaHWe TPU BBIUMC/IEHUSIX
repeMecTUTeIbHOTO M COYeTaTe/IbHOTO CBOMCTB C/IOXKEHHUSI U YMHOXKEHHUs], pacIipe/e/iuTe/IbHOro
CBOIMCTBa yMHOXXeHUsl. OKpyITIeHe HaTypa/lbHbIX YKCeJl.

HenuTenu U KpaTHble 4Kc/ia; HauOOJBIIMI OOLMM AemuTeNh U HauMeHblllee o0Iee KpaTHOe.
[enrMoCTb CyMMBI U TIpOM3Be/leHus1. [lefieHre C 0CTaTKOM.

Jipoou

OObIKHOBeHHasi /IpoOb, OCHOBHOE CBOWCTBO Jpo0Ou, cokpaileHue apobeii. CpaBHeHHE U
ynopsijourBaHue Apobei. PellleHue 3alau Ha HaXOXKIEHHWE YaCTU OT I1[eJIOTO M IIeJIOr0 IO €ro
yactu. JIpoOHOe uMC/I0 Kak pe3y/nbraT fAeneHus. [IpeicraBieHue gecITUUHON ApobOu B BHUie
OOBIKHOBEHHON JpoOM W BO3MOKHOCTb TIPeACTaB/IeHUsT OOBIKHOBEHHOM /pobu B BHJE
JecaTUUHOM. [lecATHuHbIe ApoOU U MeTpUuecKasi cucreMa mMep. ApudMeThyeckue eHUCTBUS U
YKC/IOBbIE BhIPAXXeHUS C 0OBLIKHOBEHHBIMH U IeCITUUHBIMU JPOOSMHU.

OtHortierre. /lesileHre B JAHHOM OTHOIIeHWH. MacinTab, mporoprus. ITprMeHeHre MPOMOPLHA
TIpU peLleHnH 3a/1a4.

ITonsatue IMMpOLIeHTAa. Brruricienue MpoLeHTa OT Be€/JMYWMHBI W BE€/JIUMYHWHBI I10 eé MPpOLIEHTY.
BBIpa)KEHI/Ie MpPOLIEHTOB OeCATUYHBIMU APOGSIMI/I. Peitrenue 3a4d4 Ha TIPOLEHTHI. BBIDH)KEHI/IE
OTHOIII€HWA BE/IMUWH B IIPOLIEHTAX.

IMonoxurenbHbIE U OTpUuLiaTe/IbHbIE€ UNCJ/Id

[TonoxxuTtenbHble W OTpULIaTeNbHble uWcrna. Llenble uucna. Mogaynb 4yucria, reoMeTpuyecKast
WHTepIipeTanys Mofy/is uvcia. Vi3obpaxkeHuwe uvcesl Ha KOOPAMHATHOW TIpsiMoii. Uuc/ioBbIe
npoMexXyTkd. CpaBHeHuWe uucen. ApudmMeTuueckde [eMCTBUS C TOJNIOKUTETbHBIMU U
OTpULIATeTbHBIMHU UMC/IaMHU.

[IpsimoyrosibHasi CHCTeMa KOOpJAWHAT Ha TJIOCKOCTH. KoOpguHAThl TOYKM Ha TIJIOCKOCTH,
abcuucca v opauHara. IToctpoenye Touek U GUryp Ha KOOpAUHATHOM MIOCKOCTH.

ByKBeHHbIe BbIpa)XKeHUsl



[Tpumenenne OyKB [/s 3alMCH MaTeMaTHUeCKWX BBbIpDaKeHWH M mpeasyiokeHud. CBOMCTBa
apu(mMeTHUeCKUX [elCTBUM. byKBeHHble BbIpakeHHWs M UMCJIOBbIe TOJCTAaHOBKU. ByKBeHHbIe
paBeHCTBa, Ha- XOXK/JEHWEe HeW3BeCTHOrO0 KOMIIOHeHTa. Dopmysbl; (OpMysbl Mepu- MeTpa U
TUIOLIA 1M TIPSIMOYTO/IbHUKA, KBa/[paTa, 00béMa rnapasuienenuresia v Kyoa.

PellleHne TeKCTOBBIX 3aa4

PelieHrie TEKCTOBBIX 33/jau aprudmeTruecknM criocobom. Perrenue mornyeckux 3azau. Perenue
3a71au iepebOpPOM BCeX BO3MO)KHBIX BapHaHTOB.

Pemenvie 3azau, cofeprKaliMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJMYMHBI: CKOPOCTb, BpeMs,
paccTosiHve; 1ieHa, KOJIMYeCTBO, CTOMMOCTb; TIPOM3BOJUTENBHOCTb, BpeMsi, 00bEM pPabOTHI.
EpunHuiel M3MepeHus: MacChbl, CTOMMOCTH; pPacCTOSIHUSI, BpeMeHH, CKOpOCTH. CBs3b MeXAy
eJMHULIAMU M3MepeHUsI KaXK/J0M Be/TMUMHBI.

PemieHvie 3aziau, CBSI3aHHBIX C OTHOILIEHHEM, TPOMOPLIMOHANTbHOCTBIO BeWUWH, TIPOL€HTaMUy;
pellieHrie OCHOBHBIX 3a/]au Ha POOH U TIPOLIEHTHI.

OueHKa W TIPUKHU/KA, OKpyIyieHHWe pe3ysnbrata. CocraBjieHue OyKBeHHBIX BBIPaKEHUM TI0
YCJIOBUIO 3a/JjauM.

Hpe,[[CTanIEHI/Ie AdHHBIX C MMOMOLIBIO Ta6JII/IL[ U JuarpamMmm. Cronbuarsie AWdarpaMMbIL. UyTeHHue "
MMOCTpOEHHUE. YreHue KPYT'OBBIX JHUAlrPpAMM.

Harnsnas reomerpus

Harnsigaele npeacTtaBneHusi 0 (uUrypax Ha IJIOCKOCTM: TOYKa, MpsiMasi, OTpPe3O0K, Jyu, YroJ,
JIoMaHasi, MHOTOyTOJIbHUK, YeTbIPEX- YTO/IbHUK, TPEYTO/IbHUK, OKPY>KHOCTb, KPYT.

B3auMHOe pacrioniokeHWe —[BYX TIPSIMBIX Ha TUIOCKOCTH, TapajuleibHble  TpsIMbIeE,
rieprieH/IVKy/sipHble TIpsiMble. VI3MepeHUe pacCTOSIHUM: MeXXAy AByMsi TOUKaMH, OT TOUKH [0
TNIPSIMOM; [/TMHA MaplLpyTa Ha KBa/IpaTHOM CeTKe.

W3mepeHre U TIOCTpOEHHE VYITIOB C TIOMOIIBIO TPAHCTIOPTUpPA. BUABI TpPeyroJbHUKOB:
OCTDPOYTOJIbHBIM, TIPSMOYTOJIbHBIM,  TYTOYTOJbHBIM; paBHOOe[pPeHHbIN, PaBHOCTOPOHHUIA.
YeThIPEXYTO/BHUK, TPUMEPhl YeThIPEXYTOMBHUKOB. [IPSIMOYTO/IBHUK, KBaJpaT: MCIIO/Ib30BaHKE
CBOWCTB CTOPOH, YIJIOB, JuaroHanei. M3o00paxeHue reoMeTpuueckux (GUryp Ha HeJTMHOBAaHHOM
Oymare C WCIOMb30BaHWEM LIMPKY/IsA, JIMHEHKH, YTOJIbHHUKA, TpaHCIOpTHpa. IlocTpoeHus Ha
K/IeTuaToi Oymare.

[TepumeTp MHoOroyroibHUKa. [loHsTMe mnowagu GUrypel; eAVHHULBl HM3MepeHUus IUIoLaJiu.
[MpubmkéHHOe W3MepeHHWe TUIOW@AAW ¢GuUryp, B TOM UKMCIe Ha KBaJpaTHOW CeTKe.
[MpubmKEHHOE U3MepeHHe AJTMHBI OKPY)KHOCTH, T/IOMIAAN KpyTa.

CuMMeTpus: LieHTpasibHasl, 0ceBasi M 3epKaJjibHasi CHMMETPUHU.
[TocTpoeHne CUMMeTPUYHBIX (PUTYP.

HarnisigHble mipefcTaB/ieHWss O MPOCTPAHCTBEHHBIX (DUTypax: Mapasuiesnernures, Ky0, Tpu3Ma,
MUpaMK/ia, KOHYC, I[WIUH/P, ap U cdepa. Vi3o6pakeHre poCTpaHCTBeHHBIX (uryp. [TpumMepbl
pa3- BEPTOK MHOTOTPAHHUKOB, LIWIMHApPa U KoHyca. Co3jaHue Mopfesieill MpOCTPaHCTBEHHBIX
¢uryp (u3 Oymaru, IpPOBOJIOKH, TJIACTWIKMHA U [JIp.).

[TonsiTe 00béMa; eauHULIBI M3MepeHUs: 00béMa. OOBEM TPSMOYTOIBLHOTO Tapasiesienumesa,
KyOa.



[IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIBTATEI OCBOEHUS IIPUMEPHOM PABOUEN
I[TPOI'PAMMBI KYPCA

OcBoenne yueOHOro kypca «MaTemMaTWka» B 5-6 Kjgaccax OCHOBHOM IIKOJIBI JJO/DKHO
obecrieunBaTh JOCTIDKEHHE CIEYIOIIUX TTPeMETHBIX 00pa30BaTe/IbHBIX Pe3Y/IbTaTOB:

5 kacc
Yucia ¥ BLIYUCTICHUA

-IloHumare u MMpaBHU/IBHO yrIOTpe6fI$ITB TEPMUHBI, CBA3dHHbIE€ C HATypd/IbHBIMU YHWC/IaMU,
0OBIKHOBEHHBIMHU U AeCATUYHBIMHA ,ZLPOGHMI/I.

- CpaBHUBaTh U YTOPS/IOYMBATE HATypa/ibHbIe UKC/Ia, CPAaBHMBATh B TIPOCTEMIIMX CTydasx
00OBIKHOBEHHbIe Ap00H, /IeCITUUHBIE IPOOH.

- COOTHOCHTh TOUKY Ha KOOpPAWHATHOW (UMCI0BOM) MPSIMOM C COOTBETCTBYIOLUM €il UMC/IOM U
n300pakaTh HaTypasibHbIe YHC/Ia TOYKAaMK Ha KOOPAMHATHOM (UMC/IOBOM) TIPSIMOM.

- BomonHaTe apudmMeTHueckve AeWCTBUS C HaTypaJbHbIMU YHMCIaMU, C OOBIKHOBEHHBIMU
JpobsSIMU B MPOCTEHILINX CTyYasix.

- BeInosHATE NpOBepKY, NPUKU/KY pe3y/bTaTra BbIYUCIeHUN.
-OKpyI/IATh HaTypasbHble YMC/Ia.
PelnieHne TeKCTOBBIX 3a/ia4

- Pemate TekcToBble 3a/jaud apudMETUYECKHUM CIIOCOO0OM M C TIOMOIIBI0 OPraHKW30BAaHHOTO
KOHEYHOTo Tiepebopa BceX BO3MOXKHBIX BapUAHTOB.

-Pemiate 3ajauM, cojep)Kaljde 3aBUCUMOCTH, CBS3bIBAIOIIME BeJIMUMHBI: CKOPOCTh, BpEMS,
paccTosiHue; 1jeHa, KOJTMUeCTBO, CTOUMOCTb.

- Ucrnionib30BaTh KpdTKHE 3aIlliCH, CXeMBbI, Ta6J'II/ILU:I, 0003HaueHUs TIpy pelieHnr 3aa4.

-ITons30BaThbCsi OCHOBHBLIMU €JUHUIlaMU H3MEPEHHUA: LEeHbl, MdCCbl; PACCTOAHWA, BPEMEHH,
CKOPOCTH; BbIpa>KaTb OAHU €JWHUIIbI BeJIMUYWHBI Uepe3 Apyrue.

- W3Bnekarb, aHaIM3UPOBATh, OLIEHWBATh WH(GOPMALMIO, TIPeJCTaB/leHHyI0 B Talsuie, Ha
cTosibuaTol AuarpaMme, WHTEPIIPETUPOBATh TIPeZCTaB/eHHbIe JaHHbIe, WCTOIb30BaTh JJaHHbIE
TIpU pellieHrH 3a/iau.

Hal"f[ﬂ]:[l-[aﬂ reomeTrpus

- Tlonb3oBaTbcs reoOMeTpu4eCKMMHM T[IOHATHUAMU: TOUKA, IIpsAMad, OTpPe30K, Jiyd, VYIoJi,
MHOI'OYT'OJIbHUK, OKPY>XHOCTb, KPYT.

- IlpuBomuTh TIpUMepsl OOBEKTOB OKPYKAIOIETO0 MHpa, UMeHMX (opMy H3ydeHHbIX
reoMeTpUUeCcKUX (Uryp.

- Hcnons3o0Bathb TEPDMHWHOJIOTUIO, CBA3dHHYHO C y[VIaMH: BepIIMHA CTOPOH4; C
MHOTI'OyroJiIbHUKaMM: yroJi, BeplirHd, CTOPOHAa, AHUdIOHd/Ib; C OKPY>KHOCTBKO: paAnyC, JUAMETD,

L[EeHTP.

- M306paxars M3yueHHble TeoMeTpuyeckre (Urypbl Ha HeJTMHOBAaHHOM M KjeTyaToil Oymare c
TIOMOLLbIO LIUPKYJIS Y JINHEUKHU.



- Haxopguth [/iMHBI OTPE3KOB HEMOCPeACTBEHHBIM M3MepeHHeM C TMOMOIIbI0 JTUHEeWKU, CTPOUTh
OTpe3KH 3a/laHHOM J/IMHbI; CTPOUTh OKPY>KHOCTb 3aZJaHHOTO pajuyca.

- Wcnonb3oBaTth CBOWCTBAa CTOPOH M YIVIOB MPSIMOYTO/bHUKA, KBaJpara [/s WX TOCTPOEeHUs,
BBIUMCJ/IEHUS TUIOLAIU U TTepuMeTpa.

- BplunciaTe nepumeTp M MOLIa/b KBajpara, MPsIMOYTObHWKA, (PUIYp, COCTaBIE€HHBIX W3
TIPSIMOYTOJIBHUKOB, B TOM 4HC/ie (GUryp, n300paXéHHbIX Ha KeT4yaToi Oymare.

- Tlonb30oBaTbCsI OCHOBHBIMM METpU4YeCKUMHU €JWHULIaMWU HW3MEDPEHUS [AJIMHbI, IJI0a[Au;
BbIDaXaTb OAHU €AWMHULIbI BeJIMYHUHEBI Uepe3 Apyrue.

- Pacnio3HaBark mapasuiesienvriesi, Ky0, WCMO/Ib30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo IpaHb,
M3MepeHUsi; Hax0JUThb W3MepeHus Mapajiiesenuriesia, Kyoa.

-Boiuriciate  00b6M  KyOa, Mapasienenvnesa IO 3aJaHHBIM  W3MEPEHHsIM, T10/Ib30BaThbCsl
eIMHULIAMU U3MepeHUst 00bEMa.

- Pemnate Hec/I0)KHBIE 3ad4M Ha HW3MepeHHe TeOMETPHUYEeCKHX BEJIMYHWH B IIPAKTHYE€CKUX
CUTyalluAaXx.

6 K/1acc
Yucsa ¥ BBIYMC/IEHUSA

- 3HaTb W TIOHUMAaTb TE€PMUHBI, CBSI3aHHBbIE C pa3/IMUHBIMH BUJAMU UHCE/ U CIIOCO0AMHM MX
3arMcH, epexouTh (eC/iu 3T0 BO3MOXKHO) OT OZIHOM (POPMBI 3aITMCH UKCIIa K IpyToi.

- CpaBHMBaTh W YTODPS/OYMBATE Ile/ible UKMC/Ia, OOBIKHOBEHHbIE W JIeCSATUYHbIe ApoOwH,
CpaBHUBATh YMCJIa OIHOTO U Pa3HbIX 3HAKOB.

- BbImonHATb, coueTass YCTHble U THMCbMeHHble TPUEMBI, apU(MeTUuecKue [eWUCTBUS C
HaTypaJbHBIMA M IIeJIbIMA  UYUC/IaMH, OOBIKHOBEHHBIMU M JIECATUYHBIMU  JIPOOSIMHU,
TOJIOKUTE/IbHBIMU Y OTPULIaTeIbHBIMU UMCIaMHU.

- BbluncnsTh 3HaueHUsl UKCIOBBIX BbIpaXKeHWM, BBITIO/NHATh MPUKUAKY U OLIEHKY pe3ysbTara
BBIUMCJ/IEHUM; BBIMOJMHATh TIpeoOpa30BaHUsl UKMC/IOBLIX BBIDAKEHW Ha OCHOBe CBOWCTB
apu(pMeTHUYeCKUX JeHCTBUM.

- COOTHOCUTh TOUKY Ha KOODJMHATHOM MPSIMOM C COOTBETCTBYIOIIMM el UMC/IOM W M300pakaThb
yKc/ia TOYKaMU Ha KOOPAMHATHOM MPSIMOM, HaX0/[UTh MOAY/Ib UUCJIa.

- COOTHOCHUTD TOUKHU B HpHMOYFOJIBHOﬁ CrucTeMe KOOpAWHAaT C KOOpAWHATaMU 9TOM TOUKH.
- OprTJ'IHTL neJsible 4YnMcia U aeCATUYHbIe 'Z[pO6I/I, HaXOIWTb HpI/I6J'II/I)KeHI/IH yurceJsI.
YucioBble U ﬁyKBEHHbIe BbBIDA)K€eHUA

- Ilonumars u YHOTPE6JIHTB TE€PMUHLI, CBA3aHHbIE C 3alMMCBI0 CTEIIeHN YKMC/ld, HaXOAUTh KBaJpdT
n Ky'6 UKMCia, BBIUUC/IATH 3HAY€HHA UM C/TOBBIX Bpra)KEHHﬁ, CoAep KdlUX CTereHu.

- Ilonw3oBatbCs IMPpU3HAKAMU [e/TUMOCTH, PaCK/Id[ibIBATh HATypad/IbHbI€ YKC/Id HA IPOCTLIE
MHOXXHUTEJIN.

- [Tonb30BaThCa MaCH_ITa6OM, COCTAaBJIATE IIPOIIOPUHHK M OTHOILIEHMS.

- Hcnons3oBath OyKBBI /11 0003HAUEHHWsS] UMCes TIPH 3alMCH MaTeMaTHUeCKUX BBIPayKeHUH,
COCTaB/ISATh OyKBEHHbIe BbIpa)KEHUS] U (OPMYJIbl, HAXOJUTh 3HaueHUs OyKBEHHBIX BbIpaXKeHWH,
OCyl1leCTB/IsIs He0OX0/iMMBble MO/ICTaHOBKHY U IIpeobpa3oBaHMsl.



-HaxoauTh Her3BeCTHbINM KOMIIOHEHT PaBeHCTBa.
PenlieHne TEeKCTOBBIX 3ajjay
- Pemmiath MHOTOITIArOBbIE TEKCTOBBIE 3a7lauu apu(MeTHUeCKUM CII0COO0M.

- Pemarp 3amaun, CBsi3aHHbIE C OTHOLIEHWEM, MPOMOPLMOHAIBLHOCTBIO BeJIMUMH, MPOLIeHTaMu;
pelliaTh TPY OCHOBHBIE 33/lau Ha APOOU U TIPOLIEHTHI.

- Pemate 3ajjaum, cofiepkalide 3aBUCHMOCTH, CBSI3bIBAOL[e BeJWYMHBL: CKOPOCTb, BpeMms,
paccrosiHue, lieHa, KOIMYecTBO, CTOMMOCTb; TPOM3BOJUTE/NBLHOCTb, BpeMs, 00bEéMa paboThbl,
UCTO/b3ys apu(mMeTHueckKue [eHCTBUS, OLIEHKY, NPUKWJIKY; TO0/Ib30BaTbCsl eJUHULIaMU
M3MepeHUs] COOTBETCTBYIOLMX Be/TMUMH.

- CocTaBasiTh 6YKBEHHBIE BbIPpa’>KE€HUA 10 YC/IOBUIO 3ad4H.

- W3Bnekarp wH(MOpMaIMIO, TMpeACTaBlIeHHYI0 B Tabnvijax, Ha JIMHEHHOM, cTonbuarod wiu
KPYrOBOM [uarpaMMax, WHTEepIpeTUpOBaTh Mpe/JCTaB/IeHHble [aHHble; MCIOMb30BaTh [aHHbIE
TIpU pellieHrH 3a/iau.

- [IpexcTapasTh MHGOPMALIUIO C TIOMOILILIO TaO/IHLI, TUHEHHOM 1 CTO/I0UaTol AUarpamMm.
HarnsgHnasa reomerpus

- IlpuBoauTe mnpuMepbl OOBEKTOB OKpY)KAlOILlero Mupa, HMeHIUX (OopMy H3ydeHHBIX
reOMeTpPUUECKUX TUIOCKHUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMephbl PaBHBIX U CUMMeTPUUHBIX

¢buryp.

- M306pakaTh C MOMOILBIO LIMPKY/IS, IMHEHKH, TPAHCIIOPTHUPA Ha HEMHOBAHHOW U KJIeTYaToN
Oymare wu3ydyeHHble TUJIOCKHMe TeoMeTpuueckue (Urypsl U KOHGUrypaluu, CUMMeTPUYHbIe

¢burypsl.

- Ilonb3oBarbcs reoMeTpu4eCKrMMHU TMOHATHUAMU: PABEHCTBO Cl)I/Ipr, CUMMeETDUS; HWCII0/Ib30BdTh
TEPMHUHOJIOTHIO, CBA3dHHYHO C CHMMETPHEﬁZ O0Cb CUMMETDUH, LIEHTP CUMMETDHUMU.

-HaxoguTh BeMUMHBI YITIOB M3MepeHUeM C TMOMOILbI0 TPaHCIIOPTHUPA, CTPOUTH YIVIbl 3aJlaHHOU
Be/IMUMHBI, TI0/b30BaThbCsl MPU pelleHWy 3ajau rpaZlyCHOM Mepoi YIVIOB; pacrio3HaBaTh Ha
yepTe)Kax OCTPhIN, IPSIMOM, pa3BEPHYTHIN U TYTIOW YIVIbI.

- Brrumcngarts AJIUHY J'IOMEIHOI‘/JI, nepyuMeTp MHOIOYIrOJ/IbHUKA, I10/Ib30BATHCA €JWMHHULaMA
H3MepeHud OJ/IMHbI, BbIpa>KaTb OAHKW € JUHUIIbI U3MepeHHs AJIMHBI Uepe3 Apyrue.

- Haxomuth, ncronb3ys uepTéxHble UHCTPYMEHTBI, PaCCTOSIHUS: MEXJy [BYMsI TOYKaMH, OT
TOYKU /10 IPSIMOM, [/INHY IIyTH Ha KBaIpaTHOM CeTKe.

- BeluncnsTh mioniage GUryp, COCTaBAEHHBIX M3 MPSIMOYTObHUKOB, UCTO/Ib30BaTh pa3dueHue
Ha TPSMOYTO/JIbHUKM, Ha paBHble (PUIyphl, JOCTpavBaHHe [0 TpPSIMOYTOIbHUKA; TO/Ib30BaThCs
OCHOBHBIMM €[JUHULIaMU W3MepeHUsl TUIOIIai1; BbIpaXkaTb OJHU eJUHULIbl U3MepeHUs II0L[au
yepes JipyTue.

- Pacrnio3HaBaThb Ha MOJENsIX W M300paKeHUSX MHpPaMHIY, KOHYC, LIAIMHAP, WCIOIb30BaTh
TEePMUHOJIOTHIO: BepIlvHa, peOpo, rpaHb, OCHOBaHHUe, Pa3BEPTKA.

- V306paxkaTb Ha K/ieTyaTtoii Gymare mpsiMOyTO/bHBIN TTapasuie/ienuie].

- Bbrumncnaste 00bEM TPSAMOYTO/IBHOTO Tapasesnenunesa, Kyba, T0/b30BaTbCs OCHOBHBIMHU
eJUHUL[AM{ 3MepeHusi 00bEéMa; BbIpa)kaTh OfIHU eMHULIbI H3MepeHust 00béMa uepes Apyrue.



- Pemarb Hec/iOKHBIE 3aJjlaud Ha HaXOXKJeHWe TeoMeTPUUYeCKHMX BeMUMH B TPaKTHUUeCKUX
CUTyaLUsIX.

TemaTuueckoe IVIdHUPOBAHHUE

5 kiacc (136 uacoB)

Ne Tembl [Ha3BaHue TeMbl Kosn-Bo yvacos ([IpumepHsle cpoku [Komn-Bo K. p.
1 HarypasnbHble uncia 16 2-29.09 1
’ CrnokeHre ¥ BBIUUTaHUE 75 30.09-17.11 ?
HaTypaJIbHbIX YHCes
3 YMHOXeHVe U [jefieHne 31 18.11-20.01 2
HaTypasbHbIX YUCe
4 OOBIKHOBEHHBIE APOOU 16 21.01-17.02 1
5 [ecstuuHbie [pobu 37 18.02-5.05 3
6 [ToBTOpEHMe U cUCTeMaTH3aLus 1 6.05-25.05 1
yueOHOro MaTepHasa
NTOI'O: 136 10+1 kp B 1u
6 kmacc(136 yacoB)
Ne Kosn-Bo [IpumepHbIe Kosi-Bo k.
HasBaHue Tembl
TeMbI yacoB CPOKH p.
1 [ToBTOpEHUe 1 1.09
2 JEJIMMOCTDB HATYPAJIBHBIX UM CEJI 13 2-29.09 1
3 OBBIKHOBEHHGIE TPOEU 32 30.09-17.11 3
4 OTHOILUEHWA U ITPOITOPLINN 25 18.11-20.01 2
PAIIMMOHAJIBHBIE UNCJIA U IEVCTBUA
5 HAJT HAMI 58 21.01-17.02 5
6 [ToBTOpEHME U cUCTeMaTH3aLus - 6.05-25.05 1
yueOHOTO MaTepuana
NTOI'O: 136 12




KanendapHo-memamuueckoe niaHupoeaHue 8 6 Kiaacce.
«Mamemamuka 6 kaacc» Aem. yue6Huka A.I'. Mep3ask, B.b. IToaouckuii, M.C. SKup.
H30ameabcmeo M.: Benmana-I pagp
4 yaca 6 Hedemo, 136 uacoe

Nen.n | /JIama npogedeHusi Tema pazdena,ypoka
Ilnan Dakm
1 1.09 1.09 MMOBTOPEHUE KYPCA MATEMATUKM 5 K/TACCA (1Y)

AEJTUMOCTD HATYPAJIBHBIX YHUCEJI (13 Y9)
XapakKTepuCcTHKA 0CHOBHBIX BH/IOB /IesITe/IbHOCTH YUeHHKA (Ha YPOBHe YUeOHBIX AeHCTBUM):

dopmynupoeamsp onipeiesIeHUs1 IOHSATHIA: [ieJTUTe b, KpaTHOe, TPOCTOe UHCJIO0, COCTaBHOE YMCII0, OOIIUM Je/TUTe b, HAUOOJIBIIHI 00U e/TUTe b,
B3aMMHO TIPOCTHIe UKC/Ia, 00ITiee KpaTHOe, HaMeHbIIIee 00IIlee KpaTHOe M MPU3HAKY [JIe/TMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

Onucbieamb TIpaBU/Ia HaxoXKAeHst HauOosbItero obiero genmurens (HO/I), Haumensiero obiero kparHoro (HOK) HecKobKUX ynces1, pa3ioyKeHust
HaTypasbHOTO YMCJ/ia Ha MMPOCThbIe MHOXKUTEJIH.

ITpedmemHble: chopMHUpOBaTh: yMeHHe BBISB/ISATH 0COOEHHOCTH (KauecTBa, MPHU3HAKKM) Pa3HbIX 00BEKTOB (UKCesT) B TIPOL[eCCe MX pacCMaTpPUBaHUS
* TIOHATHUS: YeTHble U HeUeTHbIe UNC/Ia, «IIPU3HAKU [IeIMMOCTH UrcesI»
* yMeHMe IIPUMEHSATH NPpU3HaKu AerMocty Ha 10, Ha Su Ha 2,Ha 3 1 9.

JluuHoCmHble:

BbI3BaTh 3aMHTEPECOBAHHOCTh B U3yUeHHWH MaTeMaTUKU, KOHKPeTHO JIaHHOW TeMbl, (pOpMHPOBaTh HaBbIKM CaMOOLIEHKU pe3y/IbTaTOB CBOEM

[esTe/IbHOCTH, B3aUMOIIPOBEPKH.

MemanpeomemHble:

pa3BUBaTh yMeHUe ONpeze/siTh TOHATHS,

co3zaBath 00001IeHNsI, KIacCU(UIIMPOBATh.

ITnaHupyemble pe3yabmambl: yuaujuecst Hay4yartcsi:

K/1acCH(ULIMPOBATh YKCJ/IA 0 MPU3HAKAM UX [Ie/TUMOCTH,

OIepyUpoBaTh MOHATUSMHU KPaTHOe YUCJIO, [le/TUTeb,

HaxXOJMTb KpaTHble YMC/Ia, Ie/TUTeNTH,

pack/a/pIBaTh HaTypa/ibHble YMC/Ia Ha IPOCTble MHOKUTE/IHU, OTIePUPOBATh MOHATUSMU: IIPOCTOE U COCTaBHOE YMCII0, (POPMY/IMPOBaTh NPU3HAKU

Jemumocty Ha 10, Ha S5 Ha 2, Ha 3 1 9.

2 02.09 02.09 | lesmuTeny U KpaTHbIE OMKpblMue HO8bIX3HAHULI)

3 06.09 6.09 [enuTenu v KpaTHble (3aKpeneHue 3HaHull)




4 7.09 7.09 [Mpu3Haky gemuMocTy Ha 10, Ha 5 1 Ha 2(0omKpbimue HO8bIX3HAHULI)
5 8.09 8.09 [pu3Haku gemuMocty Ha 10, Ha 5 U Ha 23akpen/ieHue 3HaHull)
6 09.09 9.09 [Tpu3Haku AeMMOCTH Ha 91 Ha 3(0mKpblimue HO8bIX3HAHULI)
7 13.09 13.09 | IIpu3Haku JemMMOCTH Ha 9 u Ha 3(3akpensieHue 3HaHuil)
8 14.09 14.09 | IIpocTele u coCcTaBHbIE UKCIA (OMKpbiMuUe HOBbIX3HAHULL)
15.09 15.09 | HaubosbImmii o611 fenuTesb. (OMKpblmue HO8bIX3HAHUL)
10 16.09 16.09 | HaubGonbiimii o01MiA AesmuTenb. (3akpenieHue 3HaHuil)
11 20.09 30.09 | HanmeHbIee obiiee KpaTHOe(OMKpbimue HO8bIX3HAHULL)
12 21.09 4.10 HaumeHbliiee obiijee KpaTHOe(3akpenaeHue 3HaHull)
13 22.09 5.10 [ToBTOpEHMe U cUcTeMaTH3aLus yueOHOrO MaTepuasia 1o TeMe: «/leTMMOCTb HaTypaabHbIX UHCes»
14 23.09 6.10 KoHTponbHasi paboTa 1o TeMe «/leTMMOCTb HaTyPabHBIX Uce» (KOHMpO/b U OYeHKd 3HaHUll)

OBBIKHOBEHHBIE JIPOBH (32 u)

XapaKTepuCcTHKA 0CHOBHBIX BH/IOB /IeSITe/IbHOCTH YUeHHKA (Ha YPOBHe YUeOHBIX AeHCTBUM):
dopmyauposamsb ompesieNieHNst TIOHSITUN: HeCOKpaTuMasi Ipo0b, 0011l 3HaMeHaTe b ABYX Apo0eii, B3aMMHO oOpaTHbIe urciia. [IpumMeHsITh
OCHOBHOE CBOMCTBO Apo0H /15l COKpateHus Apobeii. [IpuBoanuTh ApoOH K HOBOMY 3HaMeHaTesr0. CpaBHMBAaTh 0OBIKHOBEHHbIE APO0OH. BBITIOMHATS
apu@MeTHUeCcKre AeHCTBUS HaJi 0OBIKHOBEHHBIMH JPOOSMH.

Haxooumb 1po6b OT uKc/ia ¥ YMCIIO TI0 3a/laHHOMY 3HaueHUt0 ero po6u. [Tpeobpa3oBbiBaTh 0OLIKHOBEHHBIE IPOOU B AecsaTuuHble. HaxomuTh
JeCITUUHOe MPUOIKeHre 00bIKHOBEHHOM Ipo0u

Ilpeomemmble:

TI03HAKOMUTD yUaI[XCsi C OCHOBHBIM CBOMCTBOM JIp00H, C TIOHATHEM COKpalljeHue npobeif;

¢dbopmMHpOBaTH YMeHHe UCIOIb30BaTh OCHOBHOE CBOMCTBO /IpOOU TpU pellieHnH 3a/lau U COKpallleHusi ipobeit;

(bopMHpOBaTh YMeHHe MPUBOUTD AP0Ob K HOBOMY U HaMMeHbIIIeMy 00I1jeMy 3HaMeHaTe/Ti0; CpaBHUBaTh 00BIKHOBEHHbIE JPOOH C pa3HBIMU
3HaMeHaTe/sIMU; CK/IaJ[bIBaTh U BLIUMTaTh 0OBIKHOBEHHbIE IPOOU C pa3HbIMU 3HaMeHaTe sIMU;

JluuHoCcmHble:

¢dbopmMHpoBaTh UHTEPEC K U3yUeHHIO JaHHOM TeMbl U >KeJlaHHe TIPUMeHsITh IpHo0peTeHHbIe 3HAHUSI U YMeHHsI; pa3BUBaTh PaMOTHYHO
MaTeMaTHUeCcKylo pedb; c(hopMuposams yMeHue npu Heobxo0uMoOCmu 0mecmaueams C800 MOUKY 3peHUsl, apeyMeHmupys eé u noomeepicoas
¢pakmamu; ymeHre 06 beKTUBHO OL€EHUBATh TPY/] O/JHOK/IACCHUKOB; YMeHHe COOTHOCUTb CBOU JIEMCTBUS C MJIaHUPYEeMbIMU pe3yJibTaTaMHu.
MemanpedmemHble: pa3BUBaTh yMeHHe fiefaTh 00001eHus, KinaccuuiipoBaTh, popmMuposams ymeHue cmasums U popmyaupogams 0415 cebst
3a0auu yueb6Holl dessmenbHOCMU, onpedeasimb aj120pumm ceoux delicmeuil, pa3BUBaTh YMeHUe OIpe/iesisiTh MOHATHS, /1efICTBOBAaTh 110 3aJldaHHOMY
alIrOPUTMY.

15 | 27.09 7.10 OCHOBHOE CBOMCTBO Ap0bU (0OmKpbimue HO8bIX3HAHULI)




16 28.09 11.10 | OcHOBHOe CBOMCTBO /IpOOU (3akpenieHue 3HaHuil)

17 29.09 12.10 | Cokparenue gpobeii (omKpbimue HOBbIX3HAHULL)

18 30.09 13.10 | Cokpaiienue apobeti (3akpenseHue 3HaHull)

19 4.10 14.10 | IIpuBemeHue Apobeii K 001[eMy 3HaAMeHAaTe F0(OMKpbimue HO8bIX3HAHULL)

20 5.10 18.10 | CpaBHeHue Apobeii(omkpbimue HO8bIX 3HAHULI)

21 6.10 19.10 | TlpuBezenue apobeti K 0b1le-My 3HaMeHaTe 0 CpaBHeHUe Ipobeit

22 7.10 20.10 | CnoxxeHue U BelUMTaHUe Apo0eii ¢ pa3HBIMU 3HAMEHATeIsSIMHU (OMKpbimue HO8bIX 3HAHUL)

23 11.10 21.10 | CnokeHue U BbIUMTaHHe Apobeli ¢ pa3HBIMU 3HaMeHaTe/IsIMHU (3aKpensieHue 3HaHull)

24 12.10 22.10 | CnokeHue U BbIUMTaHUe Apo-6eii ¢ pa3HbIMU 3HAMeHaTe IsIMU

25 13.10 25.10 | CnoxkeHue U BblUMTaHUe Apo-0eil ¢ pa3HbIMK 3HaMeHaTeJsIMU

26 14.10 26.10 | KonrposbHas pabota Ne2 o Teme «CpaBHeHUe, C/10)KeHHe U BbIUWTaHKe pobeii ¢ pa3HbIMU 3HaMeHaTe IsIMU»
(KOoHMpo/b U oyeHka 3HaHull)

Ipeomemmble: hopMUPOBATH:

e yMeHHe IIPUMEHSTh CBOWCTBA YMHOKeHusl jpobeif;

*  HAXOJWTh POOb OT UKMC/IA, TIPOLIEHTHI;
JluuHocmHble: OpMHUPOBaTh 1]eJIOCTHOE MUPOBO33peHNEe, COOTBETCTBYIOIee COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U 0011{eCTBeHHOM MPaKTHKHY;
(hopMHpOBaTh OTBETCTBEHHOE OTHOIIEHHE K yueOe, TOTOBHOCTb K CAMOPA3BUTHIO X CAMOOOPA30BaHMIO HA OCHOBE MOTHUBALIU K 00YUEeHHIO 1
MIO3HAHUIO.
MemanpedmemHble: pa3BUBaTh MOHUMaHKe CYIIIHOCTH a/ITOPUTMHUUECKUX MpeJICaHuil U YMeHU [1eiiCTBOBaTh C MPe/JI0yKeHHbIM arOpPUTMOM.
ITnanupyemble pe3ynabmambl: y4aljecst Hay4arcs:
TIPUMEHSITh CBOWCTBA YMHOKeHHs1 [po0eii 1py pelieHnH 3a/1ay;
pewamb 3a0auu Ha HaXxOsK7eHue ApobU OT uucsia U MPOLEHTOB OT YKC/Ia;
JleMCTBOBATh I10 Mpe/lJIOKEHHOMY arOpUTMY;

27 18.10 27.10 | YMHOeHue Apobeii(omKkpbimue HOBbIX3HAHULL)

28 19.10 YMHOKeHHe fpobeit (3akpenseHue 3HaHUl)

29 20.10 YMHOKeHue pobeit

30 21.10 YMHOKeHue pobeit

31 25.10 HaxoxeHve 1pobu oT urcia (omkpbimue HO8bIX 3HAHUL)

32 26.10 HaxosxzieHre poOu OT uKcsia (3aKpenieHue 3HaHull)

33 27.10 KonTtponbHast pabora Ne3 110 TeMe «YMHOKeHHe qpobeti» (KOHMPOob U OYeHKd 3HaHuULll)

Ipeomemmble: HoOpMUPOBATH:
e yMeHHe fiesieHus Apobeti;

e 0000IMTh METOAIBI PEIIeHHs 3a/layu Ha HaXOyKAeHWe YKMC/Ia T10 3a/laHHOMY 3HAaueHHIO ero JPpo0H, B YaCTHOCTH 3aZlau Ha HAXOXKJeHWe UHC/Ia T10




ero nporeHTaM
JIuuHocmHble: GOPMUPOBAThL UHTEPEC K U3yUeHHUI0 TeMbI 1 JKeJlaHHe MPUMEeHSITh TIo/TyueHHbIe 3HaHUSI U YMeHHUS;
(hopMUpoBaTh yMeHUe Mpe/CTaB/IsATh pe3y/abTaT CBOeH /esaTebHOCTH.
Memanpedmemmble: GOpMHUPOBAThH TIEPBOHAYA/IBLHBIE TIPE/ICTAB/IEHUS 00 UesIX ¥ METOJjaX MaTeMaTUKH Kak 00 YHUBEPCATbHOM SI3bIKe HayKH U
TeXHUKH, O CPeJICTBe MO/Ie/IMPOBAHUS SIBJIEHUH U MPOLIeCCOB, pa3BUBAaTh IOHUMAaHUe CYIIHOCTU aJTOPUTMHAYECKUX TPeANICaHrui U YMeHUI
JIeliCTBOBATSH C TMpeJJI0KeHHBIM a/IfOPUTMOM, YMEHHEe OCYILeCTB/ISITh KOHTPOJ/Ib CBOEH esiTe/IbHOCTH B MPOLieCCe NOCTHXKeHUs pe3yJibTara.
(hopMHUpOBaTh yMeHHe UCI0/b30BaTh TPUOOpeTeHHbIe 3HAHUS B TIPAKTUYECKOH /1esiTe/TbHOCTH.
ITnaHupyemble pe3yibmambl: yuawjuecsi HaydaTcst BBITIOHSTE /lefieHre ApoOeli, HaXOIUTb YUCIIO TI0 3aZlaHHOMY 3HaueHUIO ero ApoOH, TI0 ero
TMIpOL[eHTaM

34 28.10 B3aumHo obpaTHble uncia (Omkpbimue HOB8bIX3HAHUII)

35 8.11 Henenvie apobeii(omKpbimue HO8bIX 3HAHULL)

36 9.11 Henenue npobeii 3akpensieHue 3HaHull)

37 10.11 [enenuie fpobeii

38 11.11 [Henenue npobeit

39 15.11 Haxo>kieHre urc/ia 1o 3HaueHHUI0 ero Apobu (omKpbimue HO8bIX 3HAHULL)

40 16.11 Haxo>kieHre urc/ia 1o 3HaueHHUIo ero aApobu (3akpensieHue 3HaHull)

41 17.11 ITpeobGpa3oBaHue OOLIKHOBEHHBIX [IpO0O€li B IeCITUUHBIE (OMKPbIMue HOB8bIX3HAHULI)

42 18.11 BeckoHeuHble MepuouecKye JeCITUUHbIe Ipo0H(0mKpbimue HOB8bIX3HAHUL U NepeuyHoe 3aKpenieHue)

43 2211 HecstruHoe npuO/IKeHre 0OLIKHOBEHHOU Ap0o0U (OmKpbimue HO8bIX3HAHULL)

44 23.11 HecsatrnuHoe npubmkeHre 00LIKHOBEHHOH IpOOU(3akpenseHue 3HaHuUll)

45 24.11 IToBTOpEHue U cucTeMaTH3alys yueOHOro MaTepuaa o teme: «/lenenve npobeii» (obobweHue u
cucmemamu3ayusi 3HaHuti)

46 2511 KoHTposbHast pabota Ne4 110 TeMe «zienieHure Apodeli» (KOHMpo/ib U OYeHKA 3HaHUll)

OTHouIeHys ¥ Nponopuuu (25 u)

XapakTepucTHKa OCHOBHBIX BH/IOB /IeAAT€/IbHOCTH YUeHHKA (Ha yPOBHe y4eOHbIX AeHCTBHUI):
dopmynupoeambp oripefiesIeHUs TIOHSATUNA: OTHOILIEHHE, TIPOTIOPLIHS, TPOLEHTHOe OTHOIIIEHHWEe IBYX UKCeJI, PSIMO TIPOTIOPLIMOHAIbHbIE U 00paTHO
TMIPOTOPLIMOHAJIbHBIE BeJIMUUHBI. [IpUMeHsITh OCHOBHOE CBOMCTBO OTHOIIIEHHSI U OCHOBHOE CBOMCTBO TMpornopuyy. [IpuBoguTh NpyuMephl U OMUCHIBATh
CBOMCTBA BEJTMUWH, HAXO/AIIMXCS B MPIMOM U 00paTHOM MPOTMOPITMOHAIBHBIX 3aBUCUMOCTSIX. HaX0IUTh MPOIEHTHOE OTHOIIIEHHUE JBYX UHCEJI.
[enuthb 4KC10 Ha POMOPLMOHAIbHbIE YaCTH.
3anucbieams ¢ IOMOIL[BI0 OYKB OCHOBHBIE CBOMCTBA [pOOH, OTHOLIIEHUS], TTPOTIOPLH.
AHanusupoeamb UHGOPMALUIO, MPe/ICTAB/IEHHYIO B BUZIe CTON0YATHIX ¥ KPYTOBBIX ArarpamMm. [IpecTaBisTe nHGOPMAIHIO B BUJe CTO0UYATHIX U




KPYTOBBIX AUarpaMM.
ITpugodumb TipUMepkI CyYalHBIX COObITHUH. HaxoUTh BEPOSTHOCTb CTyYaliHOT'O COOBITHS B OTBITAaX C PABHOBO3MOKHBIMHU MCXO/IAMHU.

Pacno3Hasamb Ha uepTexkax U pUCyHKax OKPY>KHOCTb, KPYT, LWIUH/P, KOHYC, Cepy, 111ap U UX 37eMeHThl. Pacrio3HaBaTh B OKPY’KaroIlleM MUDe
Mojieny 3TuX (uryp. CTPOUTh C TIOMOII[BIO [IUPKYJISi OKPY>KHOCTh 3a/laHHOTO pazuyca. Vi3o6pakaTh pa3BEpTKY LWIKMH/Pa U KOHyca. Ha3biBaTh
npubJIKEHHOE 3HaueHre urcsia . HaxoquTh ¢ ToMolibio GopMysT AJIMHY OKPY>KHOCTH, TI/IOIIab KpyTra

. IIpeOmemHble: TO3HAKOMUTD yUYalUXCsl C IOHATUSIMU OTHOILIEHHS], (IPOTNIOPLIUK), YJIEHOB OTHOLIEHUS (IIPOIOPLMK), C OCHOBHBIM CBOKMCTBOM
OTHOILIeHUs (TIPONOPLIMH), MacmTaboM; GOPMHUPOBATH YMeHHE CPABHUBAThH BEJTMUMHBI C TIOMOIIBIO0 OTHOIIEHHUH, ChOPMUPOBATh HAaBBIK TIPUMEHEeHHs
MIPOMNOPLIMI M UX CBOMCTB IPM pellleHny ypaBHeHWH U 3a7iau

JluuHocmHble: HOPpMHUPOBATh YMeHHe TIPe/ICTaB/ISATh Pe3y/IbTaT CBOeH /IesTeTbHOCTH, TJIaHMPOBaTh CBOU JAE€HCTBHS B COOTBETCTBUH C yueOHBIM
3a/laHreM.

Memanpedmemubie: ¢opMHUPOBaTL yMeHHE BH/I€Tb MaTeMaTHUeCKy0 MO/ie/Tb B KOHTEKCTe TIPO0/IeMHOM CUTyaluH B APYTUX JUCLIUTIIMHAX,
¢dbopmMHpOBaTh YMeHUsI OTpeZiesisiTh OHATHS, CO3/laBaTh 0000IIIeHNs], yCTaHABIMBATh aHAIOTUH.

47 29.11 OrtHotleHust (omKpblmue HO8bIX 3HaHUll)

48 30.11 OTHo1LeHud

49 1.12 ITponopriuy(omkpbimue HO8blX 3HAHULL)

50 2.12 I[Tponopruu (3axkpenneHue 3HaHUll)

51 6.12 [Ipornopruu

52 7.12 [TpolieHTHOe OTHOLIIEHHe ABYX UKces (OMKpblmue HO8bIX 3HAHULL)

53 8.12 ITpoLieHTHOe OTHOILIEHHE /IBYX UMCeN(3aKpenieHue 3HaHuil)

54 9.12 ITpoLjeHTHOE OTHOILLIeHUE [ABYX UMCel

55 13.12 KourposbHast pabota Ne5 1o Teme «OTHOIIIEHUs ¥ TIPOTIOPLIUN» (KOHMPO/b U OYeHKA 3HaHUll)

ITpedmemHble: GoOpMHUPOBATh HABBIK JleJIeHUsI YMC/la B JAHHOM OTHOILIEHUH, (()OPMUPOBATh HaBBIK pellieHNs FeOMeTPUUeCKUX 3a/au, B KOTOPBIX
VICTIOJIb3YIOTCS1 (DOPMYJIbI I/TUHBI OKPY>KHOCTH U IIJIOLaAU Kpyra, COpMHPOBATh y yYaluXCsi:
e TMpe/CTaB/ieHUe O TeOMeTPUYEeCKUX (pUrypax: LUINHApPe, KOHyCe, L1ape;
e  yMeHHe NPUMEeHsTh (hopMyITy MomaAu O0KOBOM NTOBEPXHOCTH LIWIUH/PA;
e  yMeHWUs MPeZCTaB/sATh MHPOPMALHIO B BH/e CTOA0YAThIX M KPYrOBBIX JUarpaMM, YATAaTh U aHAIM3UPOBATh CTO/IOUaThie ¥ KPYroBble
JviarpaMMbl (P OPMHUPOBATD Y yUaI[XCSl YMEHHUS TIPeZCTaB/IsATh MHPOPMALHIO B BU/le CTOI0YAThIX U KPYTOBBIX JUArpPaMM;
e chopMUPOBATh y yUalMXCs MPeZCTaB/IeHne O C/Iy4aliHOM COOBITHH, BEPOSTHOCTU C/IyYailiHOTO COOBITHS, JOCTOBEPHOM U HEBO3MOXKHOM
COOBITUSIX, O PABHOBEPOSITHOCTHBIX COOBITHSIX.
JIuyHocmHble: (pOpMHPOBaTh YMeHHe NPe/CTaB/IATh pe3y/bTaT CBOeH [iesiTeJIbHOCTH, Pa3BUBATh NT03HABaTe/IbHBI MHTEpeC K MaTeMaTHKe,
(hopMHpOBaTh 1|eJIOCTHOE MUPOBO33pEHUE . COOTBETCTBYIOIIlee COBDEMEHHOMY YPOBHIO Da3BUTHS HAYKU.
MemanpedmemHble: ¢opMHUPOBaTh yMeHHE COOTHOCUThL CBOM JIeWCTBUS C IJITAHUPYEMBIMH pe3y/bTaTaMH, YMeHHe UCII0Ib30BaTh MPHOOpeTeHHbIe
3HaHUs B MPAKTUYECKOM JIesiTeJIbHOCTH, (DOPMHUPOBAaTh MepBOHAYA/IbHBIE TIPe/ICTaBIeHUs 00 UesiX M 0 MeTo/laX MaTeMaTHKHU Kak 00 YHUBepCaJTbHOM




sI3bIKe HaYKU ¥ TeXHUKH, JOPMUPOBATh YMEHHe HaXOJUTh B Pa3/IMUHBIX UCTOYHHUKAX UH(MOPMAIIUI0, He0OXOAUMYIO /IS PellleHHs MaTeMaTHUeCKUX
nipo6Jiem, ¥ TPeICTaBIATEL eé B MOHATHOM (opme.

I1aaHupyemble pe3ynbmambi:

yyaliuecsi Hay4arcs JeJIuTh YUC/I0 B JaHHOM OTHOIIIEHUH, pelllaTh reOMeTpruuecKue 3a/lauM, B KOTOPBIX UCTIOJb3YIOTCS (hOPMYJIbI I/TUHbI
OKDY>KHOCTH U TI/IOL[aIA KpyTa, Hay4yaTcs pacrio3HaBaTh reOMeTpuuecKUe Tema: YUuiuHOp, KOHYC, wap u cepy, yKas3biBaTh UX 37IeMEHThI, BHIYUC/ISTh
Tio1aZb 60KOBOM MOBEPXHOCTH LIMJTMH/PA.

56 14.12 ITpsimast ¥ ob6paTHasi MPONOPLIMOHA/IBHbIE 3aBUCMOCTU (OMKpPblmue HO8bIX3HAHULI)

57 15.12 ITpsimast ¥ obpaTHasi MPOMOPLIU- OHA/IbHbIE 3aBU-CUMOCTH

58 16.12 [eneHuve ync/a B JaHHOM OTHOIIIEHUHM(OMKPbIMue HO8bIX 3HAHU)

59 20.12 [enenvie uncna B JaHHOM OTHOLLEHUU (3aKpersieHue 3HaHuil)

60-61 21.12 OKpy’>KHOCTb U KpyT
22.12

62 23.12 KonumposabHast paboma 3a 2 uemgepmb

63 27.12 [/IvHa OKPY’>KHOCTHU U TUIOL[aJb Kpyra

64 28.12 LunmuHAp, KOHYC, map (0OmKpbimue HO8bIX 3HAHULI)

65 29.12 [uarpamMMel (OmKpbimue HO8blX 3HAHULL)

66 10.01 [uarpammel (3akpenieHue 3HaHuil)

67 11.01 CnyualiHbie COOBITHS. BEPOSITHOCTh CTYYalHOTO COOBITHSI (OMKpbiMue HO8bIX 3HAHULI)

68 12.01 CnyyaiiHble COOBITHS. BEPOSITHOCTh CTYYaliHOTO COOBITHS (3aKpenieHue 3HaHULll)

69 13.01 CnyuyaiiHble COOBITHS. BEPOSITHOCTh C/TYYalHOTO COOBITHSI(OMKpPbIMue HO8bIX 3HAHULL)

70 17.01 [ToBTOpEHME U cUCTeMaTH3alus yueOHOTO MaTepuara 1o teme: «[IpsiMasi 1 obpaTHasi POMOPI{MOHATbHEIE
3aBUCUMOCTHU. OKPY>XHOCTb U KPyT. BeposSITHOCTh ClTy4aiiHOT0 COOBITHSI»
(0bobuweHus u cucmemamu3ayuu 3HaHuti)

71 18.01 KoHTposbHast pabota Neb 110 : «IIpsimast ¥ oOpaTHast TPOTOPLMOHA/IbHEIE 3aBUCUMOCTH. OKPY>KHOCTBb U KPYT.
BeposITHOCTh C/Ty4altHOTO COOBITUS» (KOHMPO/b U OYeHKd 3HaHull

PaijponanbHble unc/ia 4 JeucTBusa Hag HUMH(58 u.)

XapaKkTepuCcTHKA OCHOBHBIX BH/IOB /IeSITe/IbHOCTH YUYeHUKA (Ha ypOBHe YUeOHBIX AefCTBHI):
IMpusooumb pUMepbl UCI0JIb30BaHUs TIOJIOXKUTEIBHBIX U OTPULIATeTbHBIX urcen. PopMyIMpoBaTh onpe/esieHre KOOpAUHATHOM npsiMoil. CTPOUTh
Ha KOOP/IMHATHOM TMPsIMOW TOUKY C 33ZldaHHOM KOOPAWHATOU, ONpeeNiiTh KOOPAUHATY TOUKH.
Xapakmepu3oeamb MHOXeCTBO Lie/TbiX urcen. OObSICHITh TIOHATHE MHOYKECTBA PAllMOHAIBHBIX UMCETT.




dopmynupoeamsb onpefiesieHre MOAys uncaa. Haxonute Moy b yncra.

CpagHusamb paliiOHa/IbHbIe unc/ia. BeIMoaHATE apudMeTHuecKue [1eMCTBYS Hajl, paljMOHaIbHBIMY YUCIaMH. 3aniChiBaTh CBOMCTBA
apuQMeTHUeCKUX [JeMCTBUI HaJ| paljiOHaIbHBIMU UKCaMu B Buzie ¢hopmys. HaseiBaTh K03 duiipieHT OYKBEHHOTO BHIP)KEHMSI.
Ilpumensmb CBOMCTBA MPY pellleHNH ypaBHeHUH. PeliaTte TeKCTOBBIe 3a/jaui C TIOMOILbIO YPaBHEHUM.

Pacno3nasamb Ha uepTe)xax U pUCYHKax MepreH/JUKY/ISpHble U Tlapasijie/bHble MpsiMble, QUIYpbl, UMeIOLe 0Cb CHMMeTPUH, LIeHTP CUMMEeTpPUHU.
YKa3bIBaTh B OKpY’KarollleM MUpe MoZeau 3TUX ¢uryp. @PopMyaMpoBath orpe/iesieHue rnepreHAUKY/IsIpHbIX MPSMbIX U Mapasuie/bHbIX TPSMBbIX.
CTpouTh € MOMOLIBIO YTObHUKA MepIieHANKYJ/IIPHbIe TIPSMBbIe U Mapasijie/ibHble IpsIMbIe.

O06®BsICHAMb W WUTIOCTPUPOBATh MOHSATHE KOOPAUHATHOW TVIOCKOCTH. CTPOUTH Ha KOOPUHATHOM T/IOCKOCTH TOYKH C 3aZldHHBIMUA KOOD/IUHATaMH,
orpe/iesisiTb KOOPAUHATHI TOUeK Ha MI0CKOCTH. CTPOUTH OTAe/bHbIe rpadUKu 3aBUCUMOCTeN MeX/ly BeJIMYMHAMU T10 TOYKaM. AHa/IM3MpoBaTh
rpaduku 3aBUCUMOCTeN MeX/ly BeJIMUMHAMU (PacCTOsiHUe, BpeMsi, TeMIiepaTypa U T. 11.)

ApoOHOe UKCIIo, Lies10e TI0I0KUTeTbHOE YHCIIO0, Lie/ioe OTpHLIaTeIbHOe YKMC/IO0, Pal{MOHaIbHOE YKMC/I0, yMeHHe BbINOIHATh apuMeTHUecKre [1eCTBUS
C OTpULiaTeIbHBIMU YMC/IaMU Y UMC/IaMU C Pa3HbIMM 3HaKaMH, (JOPMUPOBaTh YMeHUe CPaBHMBaTh OTpHULaTe/bHbIE UMC/Ia, [10/I0KUTeTbHbIe U
OTpuLiaTe/IbHblE YKMC/IA, pelliaTh 3a/laul, UCI0/1b3Ysl IPOTHUBOIIOIOXKHBIE UMC/Ia, Lie/Ible YKMC/a, APOOHbIe Unca, 1iesible M0JI0XKUTe/IbHbIe YHMCIa, Lie/ble
OTpHULiaTe/IbHble UKC/Ia, paljiOHa/lbHble UKc/ia, JOPMUPOBATh YMEHHe HMCI0/Ib30BaTh CBOMCTBA MO/ /ISl I pelleHuH 3ajady,

JIuyHocmHble: HOpMHPOBaTh MHTEPEC K U3YUEeHHIO TeMbI U JKeJlaHWe TIPUMeHSITb TTprobpeTeHHbIe 3HaHUsI Ha

nipakTrke. MemanpeomemHbie: pOpMHUPOBATH NepBOHAYA/IbHBIE TIPE/ICTaBIeHHUs 00 HiesiX M MeTOo/laX MaTeMaTHKH Kak 00 YHUBEpPCaTbHOM SI3bIKe
HayKHU U TeXHUKH, O CPeJCTBE MO/e/IMPOBAHUS SBJIEHUH U MPOLIECCOB.

72 19.01 ITono>xuTenbHbIe U OTPULIATe/IbHBIE UKC/Ia(0MKpblmue HO8bIX 3HaHUl)

73 20.01 [Tono>xuTenbHbIe U OTPULIATe/IbHBIE UMC/Ia(3aKpernieHue 3HaHuil)

74 24.01 KoopauHaTHas npsiMasi(omkpblmue HO8bIX 3HaHUil)

75 25.01 KoopvHaTtHasi ipsiMast (3akpensieHue 3HaHuli)

76 26.01 Llenbie urcna. PaijpoHanbHble uKcia(OmKpblimue HO8blX 3HAHULI)

77 27.01 Llenble urcna. PaijroHanbHble uncia(3akpenieHue 3HaHull)

78 31.01 Mopynb uncia (omkpblmue HO8bIX 3HaHUL)

79 1.02 Mogaynb uncia (3akpenieHue 3HaHuli)

80 2.02 CpaBHeHHe umces (OMKpbimue HO8bIX 3HAHULI)

81 3.02 CpaBHeHUe uuces (3akpenieHue 3HaHull)

82 7.02 CpaBHeHue uu-ces

83 8.02 KonTposbHasi pabota Ne7 10 Teme «ParjoHaibHbIe YKC/Ia. CPaBHEHNE PaljiOHATbHBIX YKCEIT»
(KOoHMPOb U OYeHKa 3HaHuil)

TIpedmemHble: GOpPMUPOBATE:




yMeHMe CK/IaJblBaTh paljMOHa/IbHbIe UKCIa, UCIO0JIb3Ys TIPABU/IO CJI0XKEHUS UKCes C pa3HbIMU 3HAaKaMU U MPaBUJIO CJIOXKEHHsI OTPULaTe/IbHBIX UUCe,
yMeHHe pelllaTh 3a/jJaui C TIOMOIIbI0 CJIOXKEeHHUsI paljuoHaIbHbBIX UHCesT
JIuuHocmHble: HopMHUPOBaTH yMeHHe paboTaTh B KOJIJIEKTUBE U HAXOJUTb COT/IaCOBAHHBIE pellleHus, (JOPMUPOBATh OTBETCTBEHHOE OTHOILIIEHHE K
00y4eHHI0, TOTOBHOCTb K CAMOPA3BUTHIO ¥ CAaMOOOPa30BaHMIO Ha OCHOBE MOTHBALIMM K 00yUeHHIO W TI03HAHHUIO.
MemanpedmemHble: pa3BUBaTh MOHUMaHKe CYIIHOCTU aATOPUTMHUYECKUX TMpeANCaHui U yMeHue /1eliCTBOBaTh B COOTBETCTBUM C MPe//I0XKeHHbIM
aJITOPUTMOM, (hOpMUPOBAMb yMeHUe 8Uudemb MameMamuyecKyio 3a0ady 8 KoHmekcme npobieMHO cumyayuu 8 Opyaux OUCYUNIUHAx, 8 OKpydcaroujetl
JHCU3HU.
ITnanupyembie pe3yibmampl: HayuyaTCsi:

e  BBINOJHSITH CJIO’KEHUE PalMOHAIbHBIX YHCeT;

e  pacIio3HaBaTh U CK/a/IbIBaTh MPOTUBOIIO/IOKHbIE UHCIIA;

e ynpowamb 8blpadiceHue, cooepicaujee payuoHaabHble YUCAA U NepeMeHHbIe;

*  NpuMeHsimb No/yYeHHble 3HaHUs (C80LICMBA C0JHCEHUS U 8bIUUMAHUS PAYUOHA/IbHbIX YUCen) 8 HeCmaHOapmHotl cumyayuu

84 9.02 Cro>keHue urces C TIOMOIIbI0 KOOPAUHATHOM MPSIMOM (OmKpblimue HO8bIX 3HAHULI)

85 10.02 CnoxkeHre umcesl C pa3HbIMU 3HaKaMU (OMKpblimue HOB8blX 3HAHULl U NepeuuHoe 3aKpenjieHue)

86 14.02 C/o’keHHe oTpULIaTeTbHBIX UKCcesT (OmKpbimue HO8bIX 3HAHULl U nepeuuHoe 3aKpenieHue)

87 15.02 CBoticTBa CJIOKeHUsI palfOHabHBIX UHCesT (OMKpbimue HO8bIX 3HAHUT)

88 16.02 CBolicTBa CJIOXKeHUsl paljuoOHabHBIX UMCesl (3akpen/eHue 3HaHuil)

89 17.02 BbrurtaHue palloHaIbHBIX YUCe(OmMKpbimue HO8blX 3HAHUL)

90 21.02 BbruntaHue paloHa/IbHBIX YUCes(3akpenieHue 3HaHull)

91- 22.02 BbrurtaHue pa-1jMoHaIbHbIX UMCe

92 24.02

93 28.02 KoHTponbHasi pabora 1o teme «CiioykeHre U BbIUUTaHUe PALIMOHATbHBIX YHCe»
(KoHmMpob U OUeHKa 3HaHull)

ITpedmemHble: GOPMUPOBATL YMeHHe YMHOXKaTh OTPHULaTe/IbHbIe UKC/Ia ¥ YKMC/ia C Pa3HbIMU 3HaKaMu, yMeHUe TIPUMEHSITh TlepeMeCTUTe/IbHOe U
coueTaTe/lbHOE CBONCTBA YMHOYKEHHSI OTPULATE/IbHBIX UUCEe /I/Is1 HAXOXK/[eHUsT 3HaUeHHsI
BbIpa)keHUs1, CHOpMUPOBaTh MOHsATHE Ko3dduirieHTa; opMUPOBaTh YMeHUe PAaCKPbIBaTh CKOOKH C TTIOMOIIIBIO PACIIPee/TUTe/TbHOIO CBOMCTBA
YMHO>XEHUSI, paCKpbIBaTh CKOOKHU, UCIT0/Ib3YysI MIPABUJIO PACKPBITHSI CKOOOK, TTPUBEIeHUs TI0/J0OHBIX C/laraeMbIX.
JIuuHocmHble: HOpPMHUPOBaTh UHTEPEC K U3YUEeHHIO TeMbI U JKeJlaHWe TIPUMEHSITb IpUobpeTeHHbIe 3HAaHUS U YMeHWs], (HOPMUPOBATb yMeHHe
COOTHOCHUTb TIOTyYeHHbIN pe3y/bTaT C TIOCTaB/IeHHOM 1ie/Tb0
MemanpeomemHble: pa3BUBaTh MOHUMAaHKeE CYIIIHOCTH a/ITOPUTMHUECKUX TPeIMCaHui U yMeHUe [IeMCTBOBaTh B COOTBETCTBUU C MPe/JI0KeHHBIM
aJIrOPUTMOM, (hOPMHUPOBATh YMEHHSI CO3/iaBaTh 0000IIEHHs, yCTaHAB/IMBATh AHA/IOTUH, KITaCCU(PUIIMPOBATh, CAMOCTOSITE/TbHO BBIOMPATh OCHOBAHUS
Y KpUTEPUH [I/1s1 Kylaccuukauyu.
ITnanupyembie pe3yibmampl: HayuyaTCsi:

e  OmpeJesisiTh 3HAK MMPOM3BeIeHUsI WA YaCTHOTO;

e TIPUMEHSTh CBOMCTBA YMHOKEHMUS,




BBITIOJTHSITh YMHOKEeHHE PallMOHa/IbHBIX YUCeT;

BBITIOJIHATH Jle/ieHre PAljMOHA/IbHBIX UKCeT;

YIpOILaTh BhIpa)KeHe, Co/ieprKalljee paloHaIbHbIe UKC/ia U rlepeMeHHbIE;

NpUMeHsiMb NOAyUYeHHble 3HaHUsl (C80LICMBA CA0NHCEHUS U 8bIUUMAHUS PAYUOHA/IbHbIX YUCen) 8 HECMAaHOApmHOll cumyayuu.

94 1.03 YMHOKeHHe pal[MiOHaTbHBIX Urces (OMmKpblmue HO8bIX 3HaHULL)

95 2.03 YMHOKeHHe paljioHabHBIX UHCeT (3aKpenieHue 3HaHuil)

96 3.03 YMHOKeHUe paljioHaIbHbIX YUCeT

97 9.03 CBolicTBa yMHOKeHHs PaljUOHA/IbHBIX UMCesl (OMKpblmue HO8bIX 3HAHULL)

98 10.03 CBolicTBa YMHOKEHHSI pal[MOHA/ILHBIX UUCe/T (3aKpenaeHue 3HaHull)

99 14.03 KosddunpeHr.

100 15.03 PacripezienvtesisHOe CBOMCTBO YMHOXKEHUS (OMKpbimue HO8blX 3HAHULL)

101 16.03 PacnipesientesibHOE CBOMCTBO YMHOKeHUSI(3aKpenieHue 3HaHull)

102 17.03 PacripesieniteibHOe CBOMCTBO YMHOMKEHHUsI(3aKpenaeHue 3HaHull)

103 28.03 KonTtposnbHast pabora Ne9 o Teme «YMHOKeHHe paliiOHa/IbHBIX YHCes»
(KOHMPOb U OYeHKa 3HaHuil)

104 29.03 [eneHvie pallioHa/bHBIX YKMCe/(OMKpbimue HO8bIX 3HAHULI)

105 | 30.03 [enenue palMoHa/IbHBIX YMCeI(3aKpenieHue 3HaHull)

106 31.03 [Henenvie pano-HaJIbHBIX YHCET

IIpedmemmble: GopMUPOBATh:
yMeHMe pacrio3HaBaTh Ha YepTeXKax MeprieHANKY/IspHbie U rapasiie/ibHble TpsMble, OCEBYIO U LIEHTPaTbHYI0 CUMMEeTPUU; CTPOUTh

NeprieHUKYJIsIpHble Y TlapajuiesibHble TpsMble,
CTPOUTH (PUTYPYy, CAMMETPUUHYIO IaHHOW OTHOCHTE/IbHO JAHHOM TOUKH, JaHHOU TPSIMON;

pellaTh reOMeTpUYeCKHe 3a/laul, UCT0JIb3Ys IOCTPOeHYe TepreHJUKY/IIPHBIX U Mapajule/bHbIX MPSIMbIX, OCEBYIO U LIeHTPa/IbHYHO
CUMMeTpUHY;

(opmupoBaTh MOHATHE KOOPAUHATHOM IJIOCKOCTH, rpadhuecKoi 3aBUCMMOCTU OJJHOUM MepeMeHHOM BeJIMUMHBI OT APYTOW;

yMeHHe CTPOUTh TOUKY 10 ee KOOp/IMHAaTaMU HaXO/IUTh KOOPAWHATHLI TOUKH, PUHA/I/IeXKalleil KoOpJAWHATHOW MI0OCKOCTH; CTPOUTD U UUTaTh Tpaduik.
JIuyHocmHble: HOpPMHPOBaTH HE3aBUCUMOCTh CY>K/JIeHUI, OTBETCTBEHHOEe OTHOILIIeHHe K 00yueHHI0, TOTOBHOCTb K CAMOPa3BUTHIO U PellIeHUI0
TBOPYECKUX 3a/ay;

Pa3BuBaTh HaBBLIKM CaMOCTOSITE/IbHOM pa6OTBI. aHa/ir3a cBoei AedaTe/JIbHOCTHU U T.II.

MemanpeaMemele: Pa3BHUBATh ITIOHMMdHHE CYIIHOCTH a/ITOPUTMHUYECKHUX HPE,I[HI/ICElHI/II\/JI " yMeHue ,Z[EI\/’ICTBOBaTL B COOTBETCTBHH C IIPeAI0’KEHHBIM

dJITOPUTMOM,




(bOpMI/IpOBaTI; YMeHHEe UCII0/Ib30BaTh IMOJ/Iy4Y€HHbI€ 3HAHWA B HpaKTHHECKOﬁ AedaTe/IbHOCTH.

107 | 4.04 PerteHvie ypaBHeHUN(OMKpbimue HO8blX 3HAHULL)

108- | 5.04 PelteHvie ypaBHeHUH (3akpenieHue 3HaHUll)

109 6.04

110 7.04 PerieHue 3a/1au ¢ MIOMOIIbIO YDaBHEHUM (3aKpen/ieHue 3HaHull)

111-113 | 11.04 PeliieHye 3a/jau ¢ MOMOLIbIO ypaBHeHUH (0606wjeHue u cucmemamu3sayusi 3HaHuil)

12.04
13.04

114 14.04

KoHTposbHast paboTa 1o TemMe «PellieHre ypaBHEHHI 1 3a/jau C TIOMOLIBbIO yPaBHEHHI»
(KOHMPOb U OYeHKa 3HaHuil)

ITpeomemHble: hopMUPOBaTh:

e yMeHHe pacro3HaBaTh Ha UepTe)kax IMepreHAUKY/IsIpHbIe U NapaJijie/ibHble TIPsIMble, 0CEeBYIO U LIEHTPaJbHYH0 CUMMETPUH; CTPOUTh
TieprieHUKYJIsIpHbIe Y TlapasuiesibHble TpsMble,

* CTPOUTH PUTypPy, CHMMETPUUHYIO JaHHOW OTHOCHUTEbHO JAHHOM TOUKH, JaHHOU MPSIMOM;

e pellaTh reoMeTpUYecKHe 3a/lauM, UCIO0Jb3ysl MOCTPOeHKe MepreHJUKYISPHBIX U MapasiebHbIX MPSIMbIX, 0CEBYIO U LIeHTPa/IbHYH0

CUMMETPUWH;

(hopMHpOBaTh MOHSITUE KOOPMHATHOM TJIOCKOCTH, FpadruecKoi 3aBUCMMOCTHY OJJHOW NepeMeHHOM BeIMUMHbI OT JPYrou;
yMeHHe CTPOUTh TOUKY 10 ee KOOp/MHAaTaMU HaXO/IUTh KOOPAWHATHLI TOUKH, TMPUHA/I/IEXKalleil KoOpJAWHATHOM T/I0OCKOCTH; CTPOUTh U UUTATh TpaduiK.
JIuuHocmHble: HOPMHPOBaTH HE3aBUCUMOCTh CY>KJI€HUI, OTBETCTBEHHOEe OTHOILIIeHHe K 00yueHHI0, TOTOBHOCTb K CAMOPA3BUTHIO U PeIIeHUI0

TBODYECKUX 3d/ay,

Pa3BuBaTh HaBBIKK CAMOCTOSITE/TbHOM pabOThI. aHa/MM3a CBOeH AeATelbHOCTH | T.I1.

MemanpeomemHble: pa3BUBaTh MOHUMaHUe CYIIIHOCTU aJITOPUTMUYECKUX MPeANUCaHNN U YMeHHe 1eliCTBOBaTh B COOTBETCTBUU C TIPe/I/I0KEeHHbIM
a7IrOpUTMOM,
(hopmupoBaTh yMeHUe UCII0/Ib30BaTh MOJ/yueHHbIe 3HaHUs B PAKTUUECKOM JiesiTe/TbHOCTH.

115 18.04 IleprieH MKy /IsIpHBIe NIPSIMbIe (OMKPbIMuUe HO8bLX 3HAHULL)

116 19.04 [TeprieHAVKY/ISIpHBIE TIPSIMBIE (3aKpernieHue 3HaHull)

117 20.04 OceBasi U 1jeHTpa/ibHasi CAMMeTpUsI (OmKpbimue HO8bIX3HAHULL)
118 21.04 OceBasi ¥ IleHTpa/ibHasi CHMMETPUS (3aKkpen/ieHue 3HaHull)

119 25.04 [NapannenbHbie TpsiMble(0OMKpbimue HOB8bIX 3HAHUI)

120 26.04 [TapansesnbHble NpsiMble (3aKpenjieHue 3HaHull)

121 | 27.04 KooppyHaTHas 10CKOCTb (OMKpblmue HO8blX 3HaHUlI)

122 28.04 KoopavnatHas 110CKOCTb.




123 4.05 KoopauHatHas 110CKOCTb.

124 | 5.05 I'papukm (omKkpbimue HO8bIX 3HAHULI)

125 | 10.05 I'padum (3axpenseHue 3HaHuii)

126 11.05 [ToBTOpEHMe U cUcTeMaTH3aLus 3HaHUM 110 TeMe: «[leprieHAUKY/IsIpHbIe U Mapasuie/bHble MpsMbIe.
KoopauHatHast iiockocTb. ['paduku» (0606weHue u cucmemamu3ayusi 3HaHuil)

127 12.05 KontponbHasi paborta Nellmo Teme «IleprieHAUKY/IsIpHBIE U Mapasuie/bHble MpsiMble. KoopirHaTHas TJI0CKOCTb.
I'padpyku»

(KOHMPOb U OYeHKa 3HaHuil)

INIOBTOPEHUME U CUCTEMATHU3AIUSA YYEBHOI'O MATEPUAJIA KYPCA MATEMATHKU 6 K/TACCA (7 9)

[To3HaBaTe/bHBIE: YMEHHE CPABHUBATD Pa3/IMUHbIe 00BEKTHI; YMEHHE OCYIIIeCTBIIATh aHAIM3 00ObEKTOB C BbI/I€/IEHUEM CYI[€CTBEHHBIX U
HeCylIleCTBeHHbIX TIPU3HAKOB; YMeHHe COMOCTaB/ISTh XapaKTePUCTUKU 0OBeKTOB T10 OIHOMY WK HeCKOJIbKAM TIpHM3HaKaM; BBISBJISITh CXOZCTBA U
pa3/nuust; KaacCuhUIMpoBaTh 00BEKTHI; YMEHHe BbIIE/STh CYIIIeCTBEHHYI0 HH(POPMALIMIO U3 TEKCTa; yMeHHe BhIOUpaTh HarboJiee 3¢ heKTHBHBIE
CrIocoObI pertieHus 3a/1au.

KommyHUKaTHBHBIE: (hOPMHUPOBaHHe HAaBBIKOB yueOHOT0 COTPYHUUYECTBA C YUUTEIEM U CBEPCTHUKAMU; Pa3BUTHE YMEHUSI TOUHO ¥ PaMOTHO
BBbIpa)KaTh CBOW MBICJIM, OTCTauBaTh CBOIO TOUKY 3PeHHsI B TpoLiecce JUCKYCCHH; yMeHre 00MeHUBaThCs 3HAHUSIMU C OIHOK/IaCCHUKAMU 1151
NIpUHATHS 3((HEKTUBHBIX COBMECTHBIX PEIIeHHUH; IJIAHUPOBaHKe OOIIMX CITOCOO0B PabOThI yUaCTHUKOB TPYIIIIHL.

JInuHocTHBIE: (hOpMHUPOBaHKEe CTapTOBOM M YCTOMUMBON MOTHBALIMK K 00y4yeHHI0; popMHUpOBaHHe TI03HABATE/ILHOTO MHTEPeCa K U3yUeHUI0 1
3aKpervIeH|I0 HOBOTO, Criocobam 0000IIeHust ¥ CHUCTeMaTHU3aljii 3HaHWH; (JOPMUPOBaHHe HAaBBIKOB CaMOaHaIM3a ¥ CAaMOKOHTPOJISI.
PerynatuBHBIE: YMeHHe OTpe/ie/sITh M0C/e/[0BaTeIbHOCTb TTPOMEKYTOUHBIX Lie/iel C y4eTOM KOHeUHOro pe3y/ibTaTa, COCTaB/ISTh T/IaH
TI0C/IeIOBaTeIbHOCTH JIeWCTBUM, YMeHHe CTaBUTh repesi co00l yueOHy0 3afjauy; yMeHUe CaMOCTOsITe/TbHO OOHApYXKUBaTh U ()OPMYJIMPOBATh
yueOHy0 TipobieMy; BHOCUTb HeOOX0/[UMble KOPPEKTHBBI U AOTIOJTHEHUS B IJIaH U CTI0Co0 /1eHCTBUs B C/Tyuae pacXOKJeHHUs 3TajloHa, pealbHOro
JIeNCTBUS U ero MPo/yKTa; MPOTHO3MPOBaHKe pe3y/bTaTa U YPOBHS YCBOEHUSI; 0CO3HAHKe YPOBHS U KauecTBa

128- 16.05 [ToBTOpEHME U CUCTeMaTH3alMs yueOHOro MaTeprasia Kypca MaTeMaTUKH 6 Kiacc
130 17.05

18.05
131 19.05 WToroBasi KOHTpO/IbHAsi paboTa

(KoHMpOo/b U OYeHKa 3HaHUll)

132- 23.05 [ToBTOpEHME U CUCTeMAaTH3alus yueOHOTO MaTepHasia Kypca MaTeMaTHKH 6 Kiacc
135 24.05

25.05




26.05

136 27.05 Ypok 0060011[eHHs1, CCTeMaTH3alliy, KOPPEeKI[MH 3HaHWK 3a KypC MaTeMaTUKH 6 Kacca
(0bobweHue u cucmemamu3sayust 3HaHull)

1. MaTeMaTHKa: 6 Kiacc: yueOHUK /7151 yUaluxcsi o01jeo0bpa3oBaTebHbIX yupexxaenuii / A.I'. Mep3nsk, B.b. [Tononckuii, M.C. fIkup. — M.: BeHrtaHa-
['pad, 2020.

2. MateMaTHKa: 6 Kjacc: AWaKTHUeCKHWe MaTepuasibl: Mocodue ns ydaiuxcsi obieoOpa3oBarenbHbIX opranu3aiuii / A.I'. Mep3nsk, B.B.

[Mononckuii, E.M. Pabunosuu, M.C. fIkup. — M.: BenTana-I'pacd, 2019.
3. Maremaruka: 6 knacc: pabouast retpagp Nel, Ne2, Ne3 / A.T'. Mep3nsik, B.b. ITononckuit, M.C. fIkup. — M.: Benrana-I'pad, 2019.
4. Matematuka: 6 Kiacc: Mmetoauueckoe nocobue / A.I'. Mep3nsik, B.b. ITonoHckuit, M.C. SIkup. — M.: BeHrana-I"pad, 2019.

«Anredopa» 7-9 Ki1accel

HEJIN N3YUEHUA YUEBHOI'O KYPCA

Anrebpa sB/ISieTCS OIHUM U3 OTIOPHBIX KYPCOB OCHOBHOM INKOJbI: OHA O0ecrieurBaeT U3ydyeHue APYTUX AUCLUIUINH, KaK eCTeCTBeHHOHAyUHOro, TaK U
TYMaHUTapHOTO I[UK/IOB, €€ OCBOeHHe HeOOXOAMMO i MPOJO/DKeHUs 00pa30BaHUs U B TIOBCEIHEBHOW >KW3HU. Pa3BUTHe y 00YYarOLU[UXCS HAayUHBIX



rpe/iCTaB/ieHnd O TPOMCXOXKIEHUN U CYIIHOCTU anrebpanueckux abCTpakLui, criocobe OTpakeHHs] MaTeMaTHUeCKOW HayKoW SIBJIEeHWH W MPOLIeCCOB B
NpuUpojie ¥ O0O0ILecTBe, POJIM MaTeMaTHYeCKOro MOJEMPOBAHHS B HAayyHOM TIO3HAHWM W B TPAKTHKE CHOCOOCTBYeT (hOPMHPOBAHHIO HAyYHOI'O
MHUDOBO33DEHUS] M KauecCTB MbIILIIeHHs], HeOOXOAUMBIX il aflanTalldd B COBpeMeHHOM IiudpoBoM obiectBe. M3yuyeHue anreOpbl eCTeCTBEHHBIM
obpa3om obecrieuriBaeT pa3BUTHE yMeHUs Hab/10/aTh, CPAaBHMBATh, HAXOJUTb 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUIEHUS, CITOCOOHOCTH
apryMeHTHPOBaHHO OOOCHOBBIBaTH CBOM [IEMCTBUS M BBIBObI, (DOPMYIMPOBaTh yTBepKAeHus. OcBoeHue Kypca anrebpbl obecrieurBaeT pa3BUTHE
JIOTUYECKOTO MBIIJIeHUsT OOYyYaroIUXCs: OHM MCIOJb3YIOT [JeNyKTUBHbIeE W WHAYKTUBHBbIE pacCykaeHus, 0000IeHHe U KOHKDEeTH3alulo,
abcrparvpoBanve W aHanorvio. OOyueHue anrebpe TipeArionaraeT 3HauMTebHbI OOBEM CAMOCTOSITE/IEHOW [IeSITE/TbHOCTU O0YyYaroluXcs, MO3TOMY
CaMOCTOsITe/TbHOE pellieHre 3a/jau eCTeCTBeHHBIM 00pa30M SIB/ISIeTCS peasiv3ariiel esiTelbHOCTHOTO MPUHIUIA 00yueHusl.

B ctpykrype mporpamMmbl yuebHOro Kypca «Asrebpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHHUMAIOT COjiepKaTe/lbHO-MeToudecKue JTUHuM: «Uucia u
BBIUMCJ/IeHUSI»; «AnrebpanuecKre BbIpaKeHUs»;

«YpaBHeHUs] U HepaBeHCTBa»; «DyHKUMW». Kaxaas U3 3TUX cofep)KaTelbHO-MeTOJUUeCKUX JIMHUN pa3BUBAeTCsl Ha TMPOTSHKEHUM TPEX JieT U3yueHUst
KypCa, ecTeCTBEHHbIM 00pa3oM IeperuieTasicb ¥ B3aUMOJENCTBYS C APYTMMH €ro JMHUSAMH. B Xofe u3yuyeHus: Kypca oOydaroIMMCs TPUXOJUTCS
JIOTUYeCKU PacCyX/aThb, UCII0/Ib30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U C 3THM 1iesiecoo00pa3HO BK/IIOUUTH B TIPOrPaMMy HEKOTODbIe OCHOBBI
JIOTHKY, TIpOHU3bIBalOIlMe BCe OCHOBHbIE pasfiesibl MaTeMaTH4yecKOro o0Opa3oBaHMsi M CIIOCOOCTBYIOILME OB/aJileHHI0 O00yuarolMMHCS OCHOB
YHHBEpCa/IbHOTO MaTeMaTU4YeCKOro si3bIKa. TakuM 06pa3oM, MOKHO YTBEP)K/aTh, UTO COZlepKaTelbHON U CTPYKTYpPHOI 0COOeHHOCTBIO Kypca «Asrebpa»
SIBJISIETCS1 €T0 UHTErPUPOBAHHbIN XapaKTep.

Copeprkanve iuHUN «UKCIa ¥ BBIYUCTEHUS» CITY>KUT OCHOBOW [/l lallbHEMIIIero U3yueHWss MaTeMaTHKH, CIIOCOOCTBYeT pasBUTUIO Y OOyuaroIuxcst
JIOTUYECKOTO MBILUIeHNUs, (POPMUPOBAHUIO YMEHHSs T10/1b30BaThCsl arTOPUTMaMH, a Tak)Ke NPUOOpPETeHUI0 MPAKTUYeCKUX HABBIKOB, HEOOXOJUMBIX JIJist
MOBCEeIHEBHOM >KW3HU. Pa3BuTHe TMOHSTHUS O YKMC/e B OCHOBHOW IIIKOJIe CBSI3aHO C PALIMOHA/JbHBIMU W UPPALMOHA/TBHBIMU YKC/aMu, (hOPMUPOBaHUEM
ripeJiCTaB/IeHni O JelCTBUTETbHOM UKrcIie. 3aBeplileHre 0CBOeHUsI YMC/I0BOM JIMHUK OTHECEHO K CTapliiieMy 3BeHY o01ero oo6pa3oBaHuUs.

CopepkaHue JBYX anreOpauvyeckux JUHUA — «AjreOpanueckue BBIDOKEHHsS» U «YpaBHEHWs W HEpaBeHCTBa» CIIOCOOCTBYeT (hOPMHUDOBaHHIO Yy
00yUaroIMXCss MaTeMaTHUYeCKOTO arrapara, HeoOXOAMMOTro /ijisi pelleHus 3alad MaTeMaTUKW, CMEXXHBIX MPeJMeTOB U TPAKTUKO-OPUEeHTUPOBAHHBIX
3a7iau. B 0CHOBHOM 111KOJIe yueOHBIM MaTepuasn TPyIUPYeTCs: BOKPYT paljiOHa/IbHBIX BhIpa)KeHUH. AJreOpa JeMOHCTPUPYeT 3HaueHWe MaTeMaTUKU Kak
s3bIKa JIJIS1 TIOCTPOEHUS] MaTeMaTUUeCcKUX Mo/iesiel, OTMMCaHusl TIPOLIeCCOB U SIBJIeHWH peaslbHOTO Mupa. B 3ajaun oOyueHust anrebpe BXOZSAT TaKKe
JlaJIbHeHIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHHS], HeOOXOAMMOT0, B YaCTHOCTH, [II OCBOEHHs Kypca MH(GOPMAaTUKW, U OBJ/aZieHHe HaBbIKAMU
JeIYKTUBHBIX paccykaeHuii. [Ipeobpa3oBaHre CUMBOJIBHBIX (DOPM BHOCHUT CBOW crieli(ruecKuid BKJIaJ B pa3BUTHe BOOOpakeHMs, CTIOCOOHOCTeM K
MaTeMaTUueCKOMY TBOPUECTBY.

Copep>kaHue (PyHKLMOHA/NIBHO-TPAaQUUeCKOl JTMHUM Halle/IeHO Ha TOJlyyeHue IIKOJIbHMKAMU 3HaHWNM O (YHKIMSX KakK BakKHellllell mMaTeMaTHuyecKou
MOJIesT /ISl OTIMCaHUsI M UCC/Ie[JOBaHUsI Pa3HOOOpPAa3HBIX IMPOLIECCOB W sIBJIEHWM B TpUpoJe U oOiecTBe. V3ydyeHne 3TOro marepuana CriocoOCTByeT
Pa3BUTUIO Yy OOYyYarOMIMXCS YMEHHUsl WCIIO/Ib30BaTh pa3/MuHbIe BbIPA3UTE/bHBIE CPE/CTBA $3bIKa MaTeMaTHMKH — CJIOBECHble, CHMBOJIMYECKUE,
rpaduueckrie, BHOCUT BKJIa/, B GOpMUPOBaHKeE Mpe/iCTaBlIeHUI 0 PO/ MaTeMaTUKU B Pa3BUTHH LIUBUIM3ALIUU U KYJIbTYDBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CoryiacHo yueOHOMY MjaHy B 7-9 Kjaccax u3ydaercss yueOHbIM Kypc «AsreGpa», KOTOPBIN BK/IIOYaeT C/ie/lyolijiie OCHOBHbIE Pasfiesibl COJlep KaHHs:
«Yucna ¥ BBIYUCTIeHUs», «Anrebpanueckre BbIpaKeHUsI», «Y paBHeHHUsI M HepaBeHCTBa», «PYHKLIUN».

YueOHBIN MU1aH Ha M3ydeHWe anreOpbl B 7-8 Kjmaccax OTBOAUT 3 yueOHBIX UaCOB B HeJIE/II0 B TeUeHHe KaXKoro roja oOyueHus, B 9 Kmacce 3 yaca B
HeJIeJi0 BCero 3a TpH roja obyuenusi — 238 yueOHBIX yaca.

COJEPXAHUE YUEBHOI'O KYPCA
7 Kj1acc

Yucia ¥ BbIYUC/IEHUA

PanmoHanbHbIE UKCIa

Nlpobu 0OBIKHOBEHHBIE U AeCATUYHbIE, TIEPexof OT OAHOH (opMbl 3amucu Apobeii K Apyrou. IToHsSTHE palMOHA/JBLHOrO YHC/Ia, 3alliCh, CpPAaBHEHHE,
YIOpSiZIOUMBAHNE PAl[MOHAIBHBIX uncel. ApudmMeTrueckre AefCTBYs C Pal[MOHATLHBIMU UKCIaMu. PellieHue 3a/jau U3 peasibHOM MPAKTHKU HA YaCTH, Ha
Jipoou.

CrerneHb C HaTypa/JbHBIM TIOKa3aTesleM: OIpejesieHHe, MpeoOpa3oBaHye BBIPDA)KEHHWH Ha OCHOBE OTIpe/ie/ieHus], 3amvch O0JbIIMX yuces. TIpoLeHTHl,
3ammCh TPOLIEHTOB B BU/le poOU 1 ipobU B BH/e NPOLIeHTOB. TPy OCHOBHBIE 33/lauM Ha MPOLIeHTHI, pellieHre 3aziau 13

peanbHOM MPaKTUKHU.

[TpuMeHeHVe TIPU3HAKOB /Ie/TMMOCTH, pa3/ioykeHHe Ha MHOXKUTe/IM HaTypaTbHbIX UKCe.
PeasibHbIe 3aBUCMIMOCTH, B TOM UHCJIe TIpsiMasi U 0OpaTHasi IPOITOPI[MOHATLHOCTH.
Anred6panueckue BbIPaXKeHHUSs

ITepemeHHBbIe, UMC/IOBOE 3HAUEHUE BbIPA)KEHUS C IlepeMeHHOM. [lonycTumble 3HaueHUs epeMeHHbIX. [Ipe/icTaB/ieHre 3aBUCUMOCTH MeX/y BeJIMYMHaMU
B Bujle popmyJibl. Berumcienuns o ¢popmysiam. I1peobpa3oBaHre OyKBEeHHBIX BHIP@)KEHHI, TOXKIECTBEHHO PaBHbIE BBIDAKeHUs], TTpaBusia peobpa3oBaHust
CYMM U TpOU3Be/IeHUH, MpaBU/ia PaCKpPbITHsSI CKOOOK U NpUBeieHNsl IOA00HBIX ClaraeMbiX.

CBoliCTBa CTeIeH! C HAaTypdJ/IbHbIM T10Kd3aTeJ/IEM.

O,Z[HO‘J]'IEHBI 1 MHOroujieHnl. CTerieHb MHOTOUJ/IeHa. CJ'IO)KEHI/IG, BbIYMTdAHUE, YMHO>XE€HHNE€ MHOI'OU/IEHOB. cDOPMYJI]:I COKpaLLléHHOI‘O YMHOX€eHUA: KBaJApaT
CYMMBI U KBaJpdT Pa3HOCTH. CDOPMYJ'[(:I Pa3HOCTHU KBAJpdTOB. Pazno)xeHre MHOrO4I€HOB Ha MHOKUTE/IH.

YpaBHenus

YpaBHeHHe, KOPeHb YPaBHeHHsl, ITPaBW/ia peobpa30BaHusl ypaBHeHMsI, PaBHOCHTBHOCTb YPaBHEHUH.



JIuHeliHOe ypaBHeHHe C OJHOM TepeMeHHOM, UWC/I0 KOpPHel JMHEeMHOrOo ypaBHEHHSs, pellleHue JUHeWHbIX ypaBHeHWM. CocTaBjieHMe ypaBHEHUM I10
yCJIOBHIO 33/jaui. PellieHre TeKCTOBBIX 3a7iau C TIOMOIIbIO YPaBHEHUM.

JIvHeliHOe ypaBHeHUe C [JByMs [lepeMeHHbIMU U ero rpaduk. Crucrema JBYX JIMHEMHBIX YpaBHEHHUH C [ByMs IepeMeHHbIMU. PellleHre crcTeM ypaBHEeHUM
criocobom rno/icTaHOBKU. [IprMeph! pellieHHst TEKCTOBBIX 3a/lau C MIOMOIL{bI0 CHCTeM YPaBHEHHUH.

Koopaunatsl u rpapuku. @yHKIuu
Koopaunara Touky Ha npssMor. UucioBele mpoMe)xXyTKU. PaccTosiHre MexXly ABYMsI TOUKAMU KOOPAWUHATHOM NPSMOM.

[TpsiMoyronbHasi cucreMa KoopauHaT, oc Ox u Oy. AbGcuycca W op/ivHaTa TOUKW Ha KOODAMHATHOM TUIOCKOCTH. [Ipumephl rpadvKOB, 3aflaHHBIX
¢opmynamu. UteHne rpadmkoB peanbHbix 3aBUcUMOCTel. [Tonarre pynkumu. I'paduk ¢pyHkimu. CBorictBa QyHKUMN. JIMHeliHas QyHKUYs, eé rpaduK.
I'paduk dynkumu y = I x I. 'padmueckoe pellieHue JUHENHbIX ypaBHEHHWM W CHCTEM JIMHEWHBIX ypaBHEHHH.

8 kiacc.

CopepxaHue ydeOHOro Kypca

B kypce anrebpel 8 Kimacca MOXKHO BBIZIEJTUTH CIEAYIOIME OCHOBHBIE COflep)KaTeslbHble JMHWU: dapugmemuka, asneebpa, QyHKyuu,
8eposimMHOCMb U CMamucmuka.

CojepykaHue TUHUU «Apupmemuka» CIyKUT GyHJaMeHTOM JJisl AaTbHeUIero u3yueHusl yJaiiMrCcs MaTeMaTHKH U CMeXXHBIX JUCLIATIIVH,
CTIOCOOCTBYeT pa3BUTUIO He TOMBKO BBIYUC/IUTE/NBHBIX HABLIKOB, HO W JIOTMUECKOTO MbIIIeHUs], (DOPMHUPOBAHHIO YMEHHS TI0/b30BaThCs
aJITOPUTMaMHU, CIOCOOCTBYeT Pa3BUTUIO YMEHWU TJIAHUPOBaTh W OCYILECTB/ATH [lesTe/TbHOCTh, HAlpaB/leHHYI0 Ha pellleHWe 3a/lad, a TakkKe
NpUOOpeTEeHUI0 MPAaKTHUEeCKUX HAaBLIKOB, HEOOXOAUMBIX B ITOBCEJHEBHOM >KHU3HHU.

CogepykaHue JIMHUM «A/neebpa» criocoOCTByeT (hOPMHPOBAHUIO Y yUall[UXCsl MaTeMaTHUeCKOTO arrapara [ijisi pellieHus 3aiad U3 paszesioB
MaTeMaTHKU, CMEXKHBIX TTPeJMETOB M OKPY>KaroIllel peaJbHOCTH. SI3bIK anreOphl MOAUEPKUBAET 3HAUEHe MAaTEMATHKHU KakK S13bIKa /11 TTIOCTPOEHUST
MaTeMaTHYeCKUX Mojiesiei TIPOLIeCCOB U SIBJIeHWH peaslbHOTO MHpa. Pa3BUTHe alrOpUTMUUECKOTO MBIIIEHHUs], He0OXOAUMOTO, B YaCTHOCTH, /ISt
OCBOEHUsI Kypca HH(MOPDMAaTHK{, U OB/aJileHHe HaBbIKaMU [Je[yKTUBHBIX PpacCyXAeHUM TakKe SBSIOTCS 3a/ladaMUd W3yueHHsl anreOphl.
[Tpeobpa3oBaHue CUMBO/BHBIX (HOPM BHOCHUT CrieljibrUeCcKUid BK/IaZi B pa3BUTHe BOOOPaKeHHs yUaIl[UXCsl, UX CIIOCOOHOCTEH K MaTeMaTHue CKOMY
TBOpPUECTBY. B 0CHOBHOI I11KO/Ie MaTepras rPyIMUPYeTCsl BOKPYT PalliOHa/IbHBIX BhIPayKeHUM.

Cogepkanue pasfena «®@yHKyuu» HalleJleHO Ha TIOMyYeHWe IIIKOJbHUKaMM KOHKDETHBIX 3HaHWUM 0 (QYHKIMM KaK BakKHeHIen
MaTeMaTU4yeCcKol MOJIe/H Jisi ONMCAaHUs M WCCIeA0BAHUS pa3HOOOpasHBIX TPOLIeCCOB. V3yueHWe 3TOro Marepuasna CrioCcoOCTBYeT Pa3BUTHIO Y
yualuxcsi yMeHUs1 UCII0/Ib30BaTh pa3/uyHbIe SI3bIKM MaTeMaTHKU (C/I0BeCHbBI, CUMBOIMUECKUM, rpaduuecKrii), BHOCUT BK/aJ B GopMUpOBaHHe
Tipe/[CTaB/IeHU O POJTM MaTeMaTUKKU B Pa3BUTUU L[UBUU3AI[UU U KY/IBTYDBbI.

Pasnen «BeposmHocmb U Cmamucmuka» CTaHOBHUTCS 00si3aTe/TbHBIM KOMITOHEHTOM IIKOIBHOTO 00pa30BaHMs, YCH/IMBAIOIIUM €ro
MPUK/IaJHOe U TpaKTHUecKoe 3HaueHWe. JTOT Marepuas HeoOXoAuM, Tpexxze Bcero, AJsi GopMUpOBaHUS (DYHKI[MOHATBLHOW TPaMOTHOCTU —



yMeHUI BOCIIPUHUMATh M aHAIM3UPOBaTh MH(OPMAIIHIO, TIPeACTaB/IeHHYI0 B Pa3/IMuUHbIX (JopMax, TTIOHUMAaTh BEPOSITHOCTHBIM XapaKTep MHOTUX
peaslbHBIX 3aBUCHMOCTeM, TIPOWM3BOJUTH TPOCTEHIIMe BEPOSTHOCTHBIE pacueThl. V3yueHuWe OCHOB KOMOWHATOPWKH TIO3BOJIUT Yyuall[eMycCs
OCYILIeCTBJIATh PACCMOTPeHUe CyJaeB, repe6op U MOACYeT YKkc/ia BapUuaHTOB, B TOM UKCJIe B MPOCTEMIINX MPUKIAAHbIX 3aauaxX. [Ipy u3yueHun
CTaTUCTUKY U TEOPHUU BEPOSITHOCTEM 00O0raIliaroTcs Mpe/iCTaB/leHrsl 0 COBpEMEeHHOM KapTHHe MUPA M MeTOZiax ero MCCaefoBaHusl, (GOPMUPYeTCs
TIOHMMaHKe POJIM CTaTUCTUKY KaK MCTOUHHMKA COLIMAbHO 3HAUYMMOM MH(MOPMALIMU U 3aK/IaIbIBAFOTCSI OCHOBBI BEPOSITHOCTHOTO MBILLIIEHUSI.

1. IToBTopeHne Kypca anredpsl 7 kjmacca — 4 uwaca. BbipadsiceHusi, moxcoecmea, ypasHeHusi. @ynkyuu. CmeneHb
HamypanbHbIM nokazamenem. MHoz2ouneHbl. Dopmyabl COKpaujeHHo20 yMHodceHusl. Cucmembl AUHelIHbIX YPagHeHUll.

Ilesb: BOCCTaHOBUTD, CUCTEMaTHU3UPOBaTh, 0000OIIUTEL 3HAHUS 110 KypCy anreOpsl 7 Kiacca.

2. PanuoHanbHbIe podu — 23 uyaca.

PayuonanbHas 0pobb. OcHosHoe ceolicmeo Opobu, cokpaujeHue Opobeli. ToxcdecmeeHHble NpeobpPaA30e8aHusi payUuOHANbHbIX 8bIPANHCEHUL.
T'unepbona u eé epagux.

Ilesb: BeIpaboOTaTh yMEHME BBITIONHSATH TOK/eCTBEHHbIE TIPe00pa30BaHUsl PALJIOHATBHBIX BBIPAXKEHHH.

Tak Kak [IeHCTBUs C palMOHAbHBIMU JIPOOSIMU CyIljeCTBEHHBIM 00pa30M OIMMPAIOTCsl Ha [IeHMCTBUS C MHOTOU/I€HaMH, TO B Hauaje TeMbI
HeoOX0AMMO TOBTOPUTE C 00yUaroLMMHUCS PpeoOpa30BaHus 1ie/bIX BhIpa)KeHUH. [71aBHOe MeCTO B IaHHOM TeMe 3aHMMal0T aJrOPUTMBI [IeHCTBHUMA
C apobsiMu. Yuarruecs AO/DKHBI TIOHUMaTh, YTO CYyMMY, Pa3HOCTb, TIPOU3Be/leHre U yacTHOe Apobeilt Bcerja MO)KHO Tpe/ICTaBUTh B BUje APOOH.
[lpuobperaemble B /IaHHOM TeMe YMeHUs BBITIONHSTH CJAOKEHWEe, BBIUMTaHWE, YMHO)KEHHWe W [e/leHne JApoOed SIB/SIOTCS OTNOPHBIMH B
nipeobpa3oBaHusIX JPOOHBIX BhIpakeHUH. [103TOMY UM CiieiyeT yaenuTbh ocoboe BHUMaHue. Helleniecoo6pa3Ho mepexofuTh K KOMOMHUPOBAHHBIM
3a/laHUSIM Ha BCe JIeMCTBUS C APOOSMU TIpeskzie, ueM OyAyT yCBOEHbI OCHOBHbIE alrOPUTMBI. 3aJlaHuUsi Ha BCe JeUCTBUS C IPOOSMU He [JO/DKHBI
OBbITh U3/TUIIIHE TPOMO3JKUMH U TPYZI0eMKUMU. [1py HaXoxK/[eHUU 3HaueHuH 1po0eli Jar0TCs 3a/jaHusT Ha BBIUMC/IEHUS C TIOMOIIIBIO KaJIbKYJIATOpa.
B [aHHOV Teme pacIIMPSIFOTCS CBeJjeHUsT O CTAaTHCTHUECKMX XapaKTepUCTUKaX. BBOAWTCS TOHSTHE CpeQHero TapMOHHUYECKOTO psifia

k
TOJIOKUTEIbHBIX uncesl. VI3yyeHre TeMbl 3aBepliaeTCss paCCMOTPEHHeM CBOMCTB rpaduka QyHKLUM y = y = —.
X

3. KBajparsabsle KopHu — 19 uacos.

IMoHsamue 06 uppayuoHaabHbix yucaax. Obwjue ceedeHus o delicmeumenbHbIX Yucaax. Keadpammbliil KopeHb. [ToHsmue o HaxodxcoeHuu
npubaudceHHo20 3HaueHus1 K8aopamHoz2o KopHs. Ceolicmea keadpamHbiX kopHell. [Ipeobpazoearus 8bipaxceHull, Co0epicawjux KeaopamHbile
KOpHU. DyHKYus y = Vx , eé ceolicmea u 2pacux.

Ienn: crucTeMaTU3UPOBATh CBE/IEHUS O PALlIMOHABHBIX UHC/IAX U [IaTh Mpe/CTaB/ieHre 00 UppaljioHa bHbBIX UKC/IaX, PACIMPUB TEM CaMbIM
TIOHATHE O UMCJIe; BbIPabOTaTh YMeHHeE BbITIOHSITH TTpeo0pa30BaHus BhIPAKEHUH, CO/lepyKall[iX KBaJpaTHbIe KOPHHU.

B faHHOW Teme yuallyiecsi TOJyUYarOT HauajbHOe TMpe/CTaB/ieHHe O TOHATUU AeMCTBUTeNbHOro urcia. C 3TOM 1ienbr 0000M[aroTCs
M3BeCTHbIe 00yuaroIMMCsl CBEIEHHsI O paljMOHa/bHBIX UMc/aax. [ BBeJjeHHWs TIOHSITUS HMpPPAIjMOHA/ILHOTO YMC/Ia WCTOb3YeTCs] UHTYMTHBHOE
TIpe/ICTaB/ieHe O TOM, UTO Ka)K/bIM OTPe30K MMEeT JIUHY U MOTOMY KaXK[OW TOUKe KOOPAMHATHOM TPSIMOM COOTBETCTBYET HEKOTOPOE UMCJIO.
IToka3bIBaeTCs1, UTO CYIIIECTBYIOT TOUKH, HE NMEFOIIMe paljiOHaIbHBIX abCIUCC.

[pu BBe/IeHUM TIOHSTHSI KOPHS TI0/Ie3HO 03HAKOMUTE 00YUarOIIUXCsl C HAX0XKAeHHEM KOPHeH C TIOMOIIbIO Ka/TbKY/ISITOpa.

OCHOBHOE BHUMaHUE Y/Ie/IseTCs TIOHATHIO apr()MeTHUeCKOro KBaIpaTHOTO KOPHSI M CBOMCTBAM apu(MeTHUeCKHUX KBa[PaTHBIX KOPHEH.
JToKa3bIBAIOTCS TeOPeMbI 0 KOPHe U3 MPOU3Be/leHHs U Ipo6H, a Takke TOKeCTBO va? = |al , koTopble MO/MyyaroT NpUMeHeHue B

HpeO6pa3OBaHI/IHX BBIpa)KEHI/II‘;I, CoAepyKallrX KBaJpdTHbI€ KOPDHHU. CHEL[I/IaJ'IbHOE BHUMdHHE yIe/deTCd OCBO60)K,Z[EHI/II-O OT UPpPALIMOHA/IBHOCTHU B



a a
3HaMeHdTeJjie ,E[pO6I/I B BbIpa>KE€HUAX BHUd \/B s m . YMmeHue Hp806p830BbIBaTB BbIDAXX€HUS, COoAepKalljie KOPHU, YaCTO UCIIOJ/IL3YETCA KdK B

camoM Kypce anre0Opbl, Tak U B Kypcax reoMeTpuH, anrebpbl ¥ Haua aHa/ln3a.

ITpomomkaeTcst paboTa 1o pa3BUTHIO (HYHKIMOHAIBHBIX MPeJCTaBIeHr o0yuaromuxcs. PaccMarpuBaroTcst GyHKIOUsIy= VX | eé CBOMCTBA U
rpaduk. [Tpu usyuyeHny QPyHKIMH ¥ = +/x , TIOKA3bIBAETCS ee B3aMMOCBS3b C QyHKIMed y = x~, rge X > 0.

4. KeapparHble ypaBHeHus — 21 yac.

KeadpamHoe ypagHeHue. Popmyna KopHell KBaOpamHoz20 ypasHeHusi. PelueHue payuoHanbHbIX ypagHeHull. PeweHue 3a0au, npugodsujux K
K8aOpamMHbIM YpAasHeHUsIM U NpoCcmeliluuM payuoHaabHbIM YPAGHEHUSIM.
Ilenn: BbIpaboTaTh YMeHUs pelllaTh KBaZipaTHbIe ypaBHEHUsI U MIPOCTeIIre paljioHa bHble ypaBHEHUs U MPUMEHSTh X K PelIeHH0 3a7ay.

B Hauane TeMbl MMPUBOJATCA IPYMEPHI pellieHrs HeIlO/IHbIX KBaJPAaTHBIX ypaBHEHHﬁ. OTOT MaTepura/l CUCTEMATU3UPYETCH.
PaCCManI/IBaI-OTCH dJITOPUTMBI pelIe€HKWA HETIO/MHBIX KBdJPdTHBIX ypaBHEHI/Iﬁ Pa3/IMYHOro BHU/d.

OCHOBHOE BHUMaHWe C/Ie/lyeT yAe/JUTh PelIeHHI0 ypaBHeH!# Bia a x~ + bx + ¢ = 0, re a < 0, ¢ ucronb30BaHreM (HopMysibl KOpHeii. B
JTAHHOM TeMe ydallrecst 3HakoMsITCs ¢ hopmysiamMu Breta, BbIpaKarOIMMK CBsI3b MeXX/ly KOPHSIMH KBa/[paTHOTO YPaBHEHUS U €T0
ko3 durentamu. OHU UCTIONB3YIOTCS B la/ibHEIIIeM TIPH /I0Ka3aTeIbCTBe TeOPeMbI O Pa3/IoKeHUH KBaZIpaTHOTO TpexuieHa Ha JIMHeHbIe
MHOKUTEJIH.

Yuainyecsi oB/iafieBarOT Crioco00M peltieHus APOOHBIX paljOHa/IbHBIX YPaBHEHUM, KOTOPbIN COCTOUT B TOM, UTO pellieHhe TaKUX yYpaBHeHUM
CBOZIUTCS K PeLlIeHHI0 COOTBETCTBYHOIIMX Lie/bIX YpaBHEHUH C MOC/IeAYIOIIMM UCK/II0YeHeM ITOCTOPOHHUX KOPHei.

W3yueHre faHHOM TeMbl TIO3BOJISIET CYILLIeCTBEHHO PaCIlIMPUTh afrapaT ypaBHeHWH, UCTIO/Ib3YeMBbIX /IJIs1 PelleHUs] TEKCTOBBIX 3a7au.

5. HepaBencrBa — 20 uacos.

Yucnoeble HepageHcmea u ux ceoticmea. CnodiceHue U yMHO}CeHUe YUCN08blx HepaseHcms. IloepewHOCMb U MOYHOCMb NPUOAUNCEHUS.
JluHeliHble HepageHCmea ¢ 0OHOU NepemMeHHOU U UX CUCTeMbl.

Ilenb: 03HaKOMUTb 00yUaroIIMXCsl C TPUMeHeHeM HepaBeHCTB /IJIsl OLIeHKH 3HaueHWM BbIpa)keHWH, BbIpaboTaTh yMeHUe pellaTh JIMHelHbIe
HepaBeHCTBa C OJHOW IlepeMeHHON U UX CUCTeMBI.

CBoiicTBa YMC/IOBBIX HEPAaBEHCTB COCTAB/SIOT Ty 0a3y, Ha KOTOPOIl OCHOBAHO pellleHHe JMHeWHbIX HepaBeHCTB C OJHOM TepeMeHHOI.
TeopeMbl O TOYIEHHOM C/IOKEHWHW M YMHOXXEHUM HepaBeHCTB HaXOAAT MpHMMeHeHHe MPHU BbINOJHEeHUM MPOCTeUIINX YIpa)KHeHWM Ha OLIeHKY
BbIpa)KeHUM 110 MeToAy rpaHul]. BBoasTcsi moHsATUS abcomoTHOM TTorpeHoCcT ¥ TOUHOCTH MPUOIKeHHs, OTHOCUTeTbHOMN MOTPeIHOCTH.

YMeHHsi TIPOBOJUTH JleiYKTUBHbIE DPACCY)KJEHHUsl TOAy4yaloT pa3BUTHe, KaK IpPU Jl0Ka3aTe/nbCTBaX YKa3aHHBIX TeopeM, TaKk W TpU
BBINIO/THEHWY yNPa)KHEHUM Ha Jl0Ka3aTe/lbCTBa HePaBEeHCTB.

B cBs13u C pellleHHeM JIMHEHBIX HEPaBeHCTB C OFHOM IepeMeHHO! /1aeTcsl MOHATHE O YUCI0BBIX IPOMEXYTKaX, BBOASTCS COOTBETCTBYHOLLME
Ha3BaHMs W 0003HaueHUs. PacCMOTpeHUI0 CHCTeM HepaBeHCTB C OJJHOW TepeMeHHOM Tpe/illieCcTByeT 03HaKOMJ/IeHHe 00yuaroIuxcst C MOHATHUSMU
riepeceyeHust U 00beTUHEHUs] MHOYKECTB.

[Ipn pemieHrr HepaBeHCTB MCIOJIb3YIOTCS CBOMCTBA PaBHOCU/IbHBIX HEPABEHCTB, KOTOPble Da3bsCHSIOTCS Ha KOHKDETHBIX IpUMepax.
Ocoboe BHUMaHKe C/ieflyeT y/eauTh OTpaboTKe yMeHHUs pelaTh MPOCTeHIfe HepaBeHCTBa B1/a ax > b, ax < b, 0CTaHOBUBIINCH CrielidaJbHO Ha



ciyyvae, korga a<0.

B sT0li Teme paccMaTpuBaeTCs TakXKe pellleHWe CUCTeM [JBYX JIMHEHMHBbIX HEPaBeHCTB C OJHOW IepeMeHHOM, B YaCTHOCTH TaKUX, KOTOpbIe
3amucaHbl B BU/JIe IBOMHBIX HEPABEHCTB.

6. CreneHsb C 11e/1I6IM NMOKa3aTe/jaeM. JJIeMeHThl CTaTHCTHKH — 11 uJacos.

CmeneHb C yenbiM nokazamenem u ee ceoticmed. CmaHOapmHbili 8ud uucaa. HauanbHble ceedeHuss 06 opeaHuzayuu cmamucmuueckux
uccaedosaHull.

Ilenn: BbpaboTaTh yMeHHWe TPUMEHSTh CBOMCTBA CTeNEeHW C I[eJIbIM TOKa3aresieM B BBIUMCJIEHUSX W TpeoOpa3oBaHUsX, C(hOPMHUPOBATh
Haua/IbHbIe TIPe/ICTAB/IeHUsI 0 COOpe U rPYMITUPOBKe CTAaTUCTUUYECKUX JIAHHBIX, UX HATJIAHON MHTEPIIPeTaI[|H.

B 570l Teme ¢hopMyIMpYIOTCSI CBOMCTBA CTEMEHU C Lie/IbIM MoKasaTesneM. MeTo, oKa3aTe/bCTBa 3TUX CBOMCTB MOKAa3bIBAETCSl HA MpUMepe
YMHOXKEHUSI CTeleHell C OJWHAKOBbIMU OCHOBaHUSIMU. [laeTcs TIOHSITMe O 3aluCy UKC/la B CTaHJapTHOM Buze. IIpuBogsATCS mipumepbl
WCTI0/Tb30BaHMsl TaKoM 3amucy B GU3MKe, TEXHUKe U IPYTUX 00/1acTsX 3HaHUM.

Yvuauecss Mo/My4yalOT Hauya/bHble TIpe/CTaB/eHus 00 OpraHW3aliy CTaTUCTUUECKUX HCCiefoBaHUM. OHU 3HAKOMATCS C TIOHSTHSMHU
reHepajbHON M BbIOOPOUHOW COBOKYITHOCTH. I[IpHMBOZASTCS TIpUMeEpbI Tpe/CTaB/eHUs] CTaTUCTUUECKUX [aHHBIX B BUJe TaOJMI] 4acTOT U
OTHOCHTE/bHBIX YacToT. OOyJaroMMest TIPe/IaratoTcs 3aZiaHusi Ha HaxoxXK/jeHue 1o Tab/viie YaCcTOT TaKUX CTaTUCTUUYECKUX XapaKTePUCTHK, Kak
cpegHee apudMeTHUeckoe, Mojia, pa3Max. PaccMaTprBaeTcsi BOMPOC O HAMIsAHOW WHTEpIpeTaluu CTaTUCTUUYecKod nHbopMaluu. V3BecTHbie
o0yuaroIumMcst crioco0bl HaTVISIIHOTO TIPe/ICTAB/IEHHUST CTAaTUCTUUECKUX JAHHBIX C TIOMOIIbI0 CTOI0UAThIX ¥ KPYTOBBIX UarpaMM PaclIMpsIFOTCS 3a
CueT BBeJIeHUsI TaKUX MOHATHM, KaK MOJUIOH U TUCTOrpaMmMa.

7. IToBTOopenue. OGo0ImeHe U cucTeMaru3anus — 4 daca.

Ienn: [ToBTOpeHue, 06001[eHNe 1 CHCTeMaTH3alis 3HaHWH, YMeHH 1 HaBBIKOB 3a Kypc anreOpbI 8 Kiacca.

9 kjacc

Yucsia 1 BBIYUC/IEHUSA

- CpaBHI/IBaTb " yIIopsiA04MBaTh PALIMOHa/IbHBIE U UDPALIMOHAJ/IbHbBIE UK CJId.

BrImonHaTe apI/ICl)MeTI/I‘—IeCKI/Ie I,ILEI‘/JICTBI/ISI C pallMOHa/IbLHBIMM 4YHC/IaMH, COYe€Tasd YCTHbie W ITMCbMEHHbIE HPI/IéMbI, BBITIOJ/IHATE BBIYKC/IEHHUA C

HNPppaljuOHA/IbHBIMU UK C/IdMHU.

- Haxo;:u/m; 3HaueHHs CTereHeil C [e/JabIMH I10Ka3aTe/IaMHu U KOpHeﬁ; BBIUMC/IATH 3HAUEHHA YHCJ/IOBBIX Bpra)KEHHﬁ.

- Oprr]’IHTB AeﬁCTBI/ITEJIbHLIe UKCJid, BBITTOJHATE MIPUKHUAKY Ppe3yJIbTaTd BLIQHCHEHHﬁ, OLIEHKY UHCJ/IOBBIX Bpra)}(eHI/II‘;I.

YI_)aBHEHI/IH U HEPABEHCTBA

- Pemmate vHelHbIe U KBaJpaTHbIE YPABHEHUSs], YPaBHEHMUS], CBO/ISAIIMECS K HUM, TIPOCTeHIIHe [pOOHO-paljoHa/IbHbIe YDaBHEHUSI.



- PemaTh cucTembl ABYX JIMHEWHBIX ypaBHEHWW C [IByMsl MlepeMeHHbIMA U CHUCTeMbl [BYX YpPaBHEHWM, B KOTOPbIX OZHO YpaBHEHHE He SIBISeTCS
JIMHeHHBIM.

- PemaTh TekCTOBbIe 3a7i@aun anreOpanuecKrM CrIoCOO0M C TIOMOIIBIO COCTaB/IeHHSI yPaBHEHHS WM CUCTEMBI IBYX YPaBHEHUM C ABYMSI TePeMeHHBIMH.

- [IpoBOoAMTE MpOCTeiiIIMe UCCIeJ0BaHYsl ypaBHEHUI 1 CCTeM YpaBHEHHH, B TOM UHC/ie C IPUMeHeHreM rpadryecKyx rpe/icTaB/ieHui (ycTaHaB/IMBaTh,
VIMeeT JIM ypaBHeHUe WM CUCTeMa ypaBHEeHWH pelleHUs], eC/IU UMeeT, TO CKOJIBKO, U Tp.).

- Pemate nuHelHBbIE HEpaBE€HCTBd, KBAdJpPdTHbIE HEPABEHCTBA, I/I306pa)KaTI: penieHre HEPaBEHCTB HA YLC/IOBOM HpHMOI‘;I, 3dlMMCBIBATL pelIeHue C
MMOMOIIbKO CUMBOJIOB.

- Permiath crcTembl IMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BK/IFOUAIOIIMe KBa/[paTHOe HEPAaBEHCTBO; M300paXkaTh pellleHHe CHCTeMbl HEPAaBEHCTB
Ha YKC/I0BOM MPSMOM, 3alMChIBaTh pellleHre C MOMOLLbI0 CUMBOJIOB.

- Mlcrionb3oBaTh HepaBeHCTBA [IPU PeLleHUH pa3/IMuHbIX 3a/au.
DyHKIMHU
- Pacnio3HaBaTh PyHKL[MM U3yUYeHHBIX BU/0B. [ToKa3biBaTh CXeMaTHUYeCKU PacIio/ioyKeHre Ha KOOPAMHATHOM T/I0CKOCTU rpadKoB

¢byukuumii Bupa: y = kx, y=kx+b,y=k,y=ax2 +bx +c,y =x3,y = x, y =1 x | B 3aBUCMMOCTHU OT 3HaUeHU! KO3(QPULIMEHTOB; OMUCHIBATbL CBOMCTBA
byHKLMM.

- CTpouth 1 M300pa)kaTh CXeMaTU4YeCKH rpamKu KBaJpaTUUHbIX (DYHKIMI, ONMCHIBATh CBOMCTBA KBAaZ[paTUYHBIX (PYHKIMH 10 WX Tpadukam.

- Pacnio3HaBath KBaZipaTUuHYyIO (QyHKLMIO 110 (hopMyJie, MPUBOAUTE NIPUMePhI KBa/IpaTUUHBIX (YHKLIMI U3 peaibHOW XKU3HU, GU3UKH, FeOMEeTPUHU.
Apudmernueckas U reoMeTpuueckKas Nporpeccuu

- PacriosHaBath apumMeTHUeCKy0 ¥ reOMeTpUUECKYH0 MPOrpecCHy NPy pasHbIX Crocobax 3aJaHusl.

- BbINOMHATE BBIUMC/IEHUS C UCTI0/Ib30BaHUeM (hOpMYyJI N-T0 usieHa apudmMeTHUeCKON 1 reoMeTpUUYecKoi Tporpeccuii, CyMMBbI IePBbIX N UJI€HOB.
- N306pakaTh useHsl 1oc/iei0BaTe/lbHOCTU TOUKaMH Ha KOOPIMHATHOM TJIOCKOCTH.

- PemaTh 3ajjauu, CBs3aHHbIE C UMCJIOBBIMH T0C/Ie/[OBATe/IbHOCTSMU, B TOM YMC/Ie 3aZlaud U3 peaslbHOM >KU3HU (C MCIOh30BAHMEM KaJIbKYJIATOPA,
LA(POBBLIX TEXHOJIOTUM).



H[)HMEQHOE TEMATUYECKOE IT/IAHHWPOBAHHE.

2 yaca B HeJle/lt0, Bcero 68 uaca;
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g = 6 S O XapakTepuCTHKAa OCHOBHBIX BH/IOB IeSITe/IbHOCTH YUeHHKA
gk CopepxaHue yueOHOro Mmarepuasa = & 6 o .
= & =) (Ha ypoBHe yueOHBIX /|eHCTBUH)
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I'naea 1 v
JIuHeliHOe ypaBHeHHe C OAHOM nepeMeHHOM
1 BBezieHue B anredpy 1 Pacno3Haeamb uncOBbIe BHIpaXKEHHS U BbIDaXKeHHsI C llepeMeHHbIMY, JIMHelHbIe
) - N ) ypaBHeHUs1. [IpUBOAUTE MpUMephI BHIPA)KEHHH C TiepeMeHHbIMH, JTMHEeHHBIX
Jlunentoe YPpaBHEHHE € O/iHOU ypaBHeHUM. COCTaB/IATh BhIpa)keHHe C IMepeMeHHBIMU 110 YCIOBUIO 3a/lauM.
TIEPEMEHHON BrIno/HATE npeo6pa3oBaHys BHIPaKeHMI: IPUBO/UT T0/[00HbIe CaraeMble,
3 PellieHye 337124 C OMOIIBIO ) pacKphiBaTh CKOOKU. HaxoauTh 3HaueHue BbIpayKeHHsI C liepeMeHHbIMU TIPU
ypaBHeHuii 3a/IaHHBbIX 3HAUEeHHUsX TepeMeHHbIX. KiaccuunypoBats anrebpanueckre
BbIpa)keHUs1. OTMCHIBATh 1ie/Tbie BhIPayKeHUS.
[ToBTOpEHME U CUCTEMAaTH3aLHsT 1 dopmynuposamp oripeiesieHue JTMHEWHOTO ypaBHeHUs1. PelliaTh IMHeliHOe ypaBHeHHe
yueOHOrO Marepuasa B 00111eM Buie. IHTepripeTHpOBaTh YpaBHeHHe Kak MaTeMaTU4yecKyo Mo/ielb
peanbHOI cuTyaluu. OnMUChIBaTh CXeMY pellieHUs] TeKCTOBOM 3a/laul, IPUMEHSTh eé
KoutpospHast pabota Ne 1 1
JUTsL pellieHust 3aiau
I'naea 2
Ileble BbIpaXKeHUsl 35
4 ToXeCcTBeHHO paBHbIe BbIpaXkeHHs. 2 dopmynuposamnb:
ToxaecTBa onpeoe/ieHUs1: TOXK/eCTBeHHO PaBHBIX BbIPDA’KEHU, TOXK/[€CTBA, CTEIeHH C
. c ) HaTypa/bHbIM [10Ka3aTesieM, O/IHOU/IeHa, CTaH/apTHOrO BU/a O/IHOUIEHa,
TEIIeHDb € HaTypa/IbHbIM KO3 puLiieHTa olHOUIeHa, CTeTleHH 0/JHOU/IeHa, MHOTOU/IeHa, CTelleHd MHOTOUJIeHa;
TIOKa3aTe/eM ceolicmea: CTeIeHU C HaTypa/bHBIM TT0Ka3aTesieM, 3HaKa CTeleHM;
6 CBoOFiCTBA CTETeHH C HATYPATbHbIM ) npasuaa: foka3aTeabCTBa TOXK/AECTB, YMHOXKeHHsI 0JHOU/IeHa Ha MHOTOUJIeH,

I10Ka3aTejeM

YMHO>XeHHA MHOT'O4/IEHOB.




Homep
naparpada

Copep:xaHue yueOHOro marepuasia

KomuecTtB

0 YacoB

XapakTepuCTHKA OCHOBHBIX BH/I0B 1esITe/IbHOCTH YUeHHUKA
(Ha ypoBHe yueOHBIX /|efiCTBHIA)

7 OpHOUYIEeHBI

8 MHorousieHbl

9 CrnoykeHue U BbIUUTaHUE 2
MHOI'OU/IEHOB
KontponbHasi pabora Ne 2

10 YMHO)KeHHe OfjHOU/IeHa Ha 2
MHOTO4/IeH

11 YMHOXeHue MHOrou/ieHa Ha 2
MHOIOuJ/IeH

12 PassiokeHre MHOTOU/IEHOB Ha 2
MHOXXHTe/N. BeiHeceHue 001iero
MHOYKUTEJISI 38 CKOOKU

13 Pa3noxeHne MHOrO4/IeHOB Ha 2
MHOXXWTeU. MeTo/ rpyniripoBKy
KontponbHas pabora Ne 3

14 [Ipou3sBeieHrie pa3sHOCTH U CYMMBI
[IBYX BbIp&)KeHUU

15 PasHocCTb KBa/IpaToB BYX
BbIpayKeHUI

16 KBagpaT cymMBbI ¥ KBaZpaT pa3HOCTU
[IBYX BbIp&)KeHUU

17 [Tpeobpa3oBaHre MHOTOUJIeHa B

KBa/|paT CyMMbI W1 Pa3HOCTH JIBYX

Jloka3bigamb CBOWCTBA CTEMEHU C HaTYPa/bHBIM TI0Ka3aTeieM. 3anuchiBaTh U
JI0Ka3bIBaTh (JOPMY/IbI: POM3BE/IEHNsI CyMMbI U Pa3HOCTH JIBYX BbIpa)XKeHHH,
Pa3HOCTH KBa/JpaTOB /IByX BbIP@)KEHHM, KBaJ[paTa CyMMbI U KBaJjpaTa Pa3HOCTH JBYX
BbIpa)XEHUH, CyMMbI KYOOB 1 pa3HOCTH KYOOB [IBYX BbIPa)KEHHH.

Bbiuucasmp 3HaueHHe BBIDAKEHWH C TlepeMeHHbIMU. [IpUMeHsATh CBOWCTBA CTeTIeH!
JU1st TIpeo0pa30BaHus BbIPAYKEHUH. BBITIO/THATE YMHOXKEHHE OJJHOUJIEHOB U
BO3BeZIeHHe OZJHOU/IeHa B CTereHb. [I[pUBOJUTL OHOUWIEH K CTaHAAPTHOMY BUZLY.
3anuchiBaTh MHOTOUJIEH B CTaHZAPTHOM BH/IE, OTPEZIe/IsiTh CTENIeHb MHOTOU/IeHa.
[Tpeobpa30oBbIBaTh MPOM3BEI€HKE OJJHOU/IEHA U MHOTOUJ/IeHa; CYMMBbI, Pa3HOCTH,
MIPOM3BEZIEHHST IBYX MHOTOUWIEHOB B MHOTOU/IEH. BBITIONHATE pa3/ioyKeHue
MHOTrOUY/IeHa Ha MHO>KUTE/TM CITOCOOOM BBIHECEHHSI 00IIero MHOXKUTE/ISI 3 CKOOKH,
Croco60oM TPYIIITUPOBKH, 10 GOPMYJIaM COKPALEHHOTO YMHOXKEHHUS U C
TIpUMeHeHreM HeCKOTbKMX Crioco0oB. M crob30BaTh yKa3aHHbIe TIpeoOpa3oBaHMs B
TMIpOIiecce pellieHusl YPaBHEHUH, J0Ka3aTeIbCTBA YTBEPIKAEHUH, PellleHHsT TEKCTOBBIX
3aziau
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BbIpayKeHUI
KonTtponbHas pabora Ne 4 1
18 CymMa 1 pasHOCThb KyOOB IBYyX 2
BbIDaKEHUI
19 [IprMeHeHHe pa3MUHBIX CII0COO0B 2
pas/ioyKeHUsi MHOrou/IeHa Ha
MHO>KUTEH
IToBTOpPEHME M CUCTEMAaTHU3aLUS 1
yueOHOT0 MaTepurasa
KontponbHas pabora Ne 5 1
I'naea 3
DyHKIUM 9
20 Ces13u MeX/ly BelMuMHaMU. OYHKIUS 2 ITpusodumb iprMepkl 3aBUCUMOCTEN MeXXy BeJTMuMHaMu. Pasnuuath cpegu
1 5 5 3aBUCUMOCTel (QyHKIMOHA/IbHbIe 3aBUCUMOCTH.
Criocobbi 3ajanus yHKLH Onucbleamb NOHAMUS: 3aBUCUMOW U HE3aBUCHMMOU MepeMeHHbIX, (PyHKLIMY,
oy T'paduik byHKIM ) aprymeHTa (GyHKLUH; CrIOCO0ObI 3a/jaHnst GyHKMH. POPMyTMPOBATh OTIPe/ieNIeHUs:
obnactu onpesienenys GyHKLMH, 00/1aCcT 3HaUeHUH QyHKLUH, rpadrKa GyHKLWY,
. i JTMHEeWHOM (DYHKLMH, NTPSIMOU IIPOIIOPLMOHAIbHOCTH.
23 JlunetiHast pyHKIus, eé rpadvk u 1 (pyHKLym, mp porIopH
CBONCTRA Bbiyucasamp 3HaueHre (yHKLMU T10 3aJaHHOMY 3HaueHuto aprymeHTa. CoCTaB/sTh
Tabnuipl 3HaueHni GyHkuyu. Ctpouts rpadmk QyHKOMH, 3agaHHOM TabmuuHo. I1o
[ToBTOpeHKe U CHCTeMaTH3aLus 1 rpaduKy QyHKLWUU, SBSIOLIENCS MO/ZIe/IbIO peasibHOTO TIpoliecca, Orpe/iesisiTh
yueGHOro Marepuana XapaKTePUCTUKU 3TOTro mporiecca. CTpouTh rpadvk JuHeNHON GyHKIMU U TIPSIMOM
MPOMNOPLMOHa/IbHOCTU. ONUChIBaTh CBOMCTBA 3TUX (DYHKLIAM
KontponbHas pabora Ne 6 1
I'naea 4 11

Cucrembl TMHEMHbBIX YyPaBHEeHHH C IByMS
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nepeMeHHbIMU
24 YpaBHeHus € AByMS IlepeMeHHbIMU 2 ITpugodumb npumepbl: ypaBHEHUS C ABYMsI [lepeMeHHbIMU; JIMHENHOT0 YpaBHEHUsI C
N JIByMsI TilepeMeHHbIMU; CUCTeMbI [IBYX JIMHEMHBIX YpaBHEeHHUH C [ByMs TlepeMeHHbIMHU;
25 JluHenHoe ypaBHEHNe C ABYMs peasTbHBIX TPOLeCCOB, /1 KOTOPBIX ypaBHeHHe C ABYMs ITepeMeHHBIMU WM CHCTeMa
nepeMeHHBIMH 1 ero rpaguk ypaBHeHUH C IByMsl TlepPeMeHHbIMU SIBJISTFOTCSI MaTeMaTU4eCKUMU MO/IeJISIMU.
26 CHCTeMbl ypaBHeHuil C ByMs ) OnpepensTs, SIBASETCS /1M apa YMces pellieHueM JaHHOTO YpaBHEHUs C ABYMs
niepeMeHHbIMU. ['padrueckuii MeTog [IEPEMEHHBIMH.
PellIeHNs] CUCTEMBI IBYX JIAHEHHBIX Dopmyupoeam:
ypaBHeHuii C IBYMs MepeMeHHbIMU onpeoe/ieHuUs1: pellieHUs ypaBHeHUs C ABYMsI TlepeMeHHbIMH; UTO 3HAUMT PeLIUThb
ypaBHeHHUe C JByMs [lepeMeHHbIMU; rpadviKa ypaBHeHHs1 C IByMsl [lepeMeHHbIMU;
27 PerieHune cucteM JTMHENHHbIX JTMHENHOTO0 YpaBHeHHsI C IByMs TlepeMeHHbIMU; pellieHUsI CUCTeMbl YpaBHEeHUM C
ypaBHEHUM MeTO/IOM I0/ICTaHOBKHU [IByMs IlepeMeHHbIMU;
)8 p N ceolicmea ypaBHeHUM C JByMs TiepeMeHHbIMH.
CLICHNE CUCTEM JIMHEMHBIX Onucbleamb: CBOWCTBa rpaduika TMHENHOr0 ypaBHEeHHs B 3aBUCUMOCTH OT 3HAUeHUI
YPABHEHUH METOZOM CIOMKEHNA K03 (ULIMeHTOB, rpadUuecKrii MeTO/, pelleHHUs] CUCTeMbI JByX ypPaBHEHHUH C IByMsI
79 PellieHye 33U C OMOLLBIO CHCTeM repeMeHHbIMU, MeTOZ, [TO/ICTAHOBKY M MeTO[], CJIO’KEHUS JJIsl PeLleHrs] CUCTeMbI JBYX

JTMHEWHbIX ypaBHEHUH

[ToBTOpEHUE U CUCTEMaTH3aLMS
yueOHOT0 MaTepurasa

KontponbHas pabora Ne 7

JIMHEWHBIX ypaBHEHUH C IBYMsI IlepPeMEeHHBIMH.

Cmpoumb rpaduK JTMHEHHOr0 ypaBHeHHUsI C IByMsI TlepeMeHHbIMU. Perate cuctembl
[IBYX TMHEWHBbIX ypaBHEHWH C IByMs IlePeMEeHHBIMH.

Pewamb TeKCTOBbIe 3a/jauy, B KOTOPbIX CUCTeMa /IBYX JTMHEHHbIX YPaBHEHUM C IByMsI
repeMeHHbIMU SIB/ISIETCSI MaTeMaTUUeCKOM MO/iefbio peasbHOro IpoLecca, U
VHTeprpeTUpPOBaTh pe3y/bTaT pelleHus] CUCTeMbI

HOBTOPEHI/IE H cucTeMaTu3anusa

y‘-leﬁHOI‘O MaTepHadJ/ia

Yripa>kHeHUs [1J1s1 IOBTOPeHUsI Kypca 7 KJacca

WToroBasi KOHTpOJ/ibHasi paboTa




KAJTIEHJIAPHO-TEMATUYECKHWM IIVIAH

Homep
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KosmmuecTtBoO
JacoB

IInan

dakTnu.

I'naea 17/InHeliHOe ypaBHeHHe C OJHOM nepeMeHHOMH (7)
[IpesMeTHBIE: yYaIIMXCsl TO3HAKOMSITCS C BbIP@XKEHUSIMH C TiepeMeHHbIMHU, a/ireOpanyeCKMH BbIpayKeHUSIMH, 1]e/TbIMHU BbIPayKEHUSIMH, 3aKPerisiT
HaBbIKY BbIUMC/IEHNs] 3HAUeHUM YHC/I0BbIX BbIpayKeHuM. Hayuarcss HaxoquTh 3HaueHue BbIpaXkeH!sl C TepeMeHHOM PO 3a/laHHOM 3HaueHWH
nepeMeHHOM. [103HAKOMMTB y4alMxcs C MOHATHEM JIMHEHHOT0 YpaBHeHHs1, JOpMHPOBaTh HaBBIKY pellleHHs TMHeHOTro ypaBHeHus1. O6001MTE U

CUCTEMATU3UPOBATL 3HAHUA U HABbIKU PEILIEHUA JIMHEHHBIX ypaBHEHI/Iﬁ. CDOPMI/IPOBEITL HaBbIKHK pelleHrs 3a4a4 C ITOMOLbIO ypaBHeHHﬁ.

JInuHoCTHBIE: (hOPMUPOBATH 11€JI0CTHOE MUPOBO33pEHNE, COOTBETCTBYIOI[Ee COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKH 00OII[eCTBEHHOW TPaKTUKHY,
HMHTepeC K U3yUYEeHHUI0 TeMbI U JKeJlaHWe TIPUMEHSITb TPUoOpeTéHHbBIe 3HAaHUS U yMeHHst. @OpMUPOBaTh YMeHHe KOHTPOJIMPOBATh TIPOLIECC U pe3y/IbTaT
MaTeMaTHUeCKOM /1esiTe/TIbHOCTH, TUIAaHUPOBATh CBOM JIEHCTBHUSI B COOTBETCTBUU C yueOHBIM 3a/iaHueM. Pa3BUBaTh MO3HABaTe/IbHbIM UHTEPEC K
MaTeMaTHKe, HaBbIKM CaMOCTOSITe/TbHOUM PabOThI, aHa/M3a CBOel paboThlI.
(hopMHpOBaTh OTBETCTBEHHOE OTHOIIIEHHE K 00YUYeHHI0, TOTOBHOCTh K CAMOPA3BUTHIO U CAMOOOpa30BaHKIO0 Ha OCHOBE MOTHBAL[UM K 00YUYEHUIO U
no3HaHn0. @OpMHUPOBaTh OTBETCTBEHHOE OTHOIIIEHHe K 00yUYeHHI0, TOTOBHOCTh K CAMOPAa3BUTHIO M CaMO0OPa30BaHUI0 HAa OCHOBE MOTHBALIMU K
00yueHHIO 1 TIO3HAHUIO.
MertanpegmeTHbie: (OPMUPOBATE YMEHHE UCTI0/Ib30BaTh PUOOPETEHHBIE 3HAHMS B PAKTUUECKOH /IesiTe/TbHOCTH, CAMOCTOSITE/IEHO OTIPe/esisiTh Le/Th
cBoero o0yueHwsl, CpaBHUBaTbh, aHAJTM3UPOBaTh, 0000IIIaTh 0 pa3HbIM TTOKa3aTessiM, MO/Ie/IMPOBaTh BEIOOD CrIoco00B feticTBril. POpMUPOBAThH
yMeHHe BbIJJBUTaTh TUIOTE3bI TIPY PEIIeHNH 3a/lauM ¥ TIOHUMaHNe HeoOXOJUMOCTH UX TTPOBepKU. POpMHUPOBATh YMEHHE OCYIIIECTB/ISTh KOHTPOJIb
CBOEH J1esITe/IbHOCTU B TIPOLIECCE TOCTHXKEHHUs pe3y/ibTaTa

1 1 Beegenue B anrebpy 1 1.09 1.09

2 2-3 JIuHeliHOe ypaBHEHMe C O/IHOM MepeMeHHOU 2 6,09 6,09
8,09 8.09

3 4-5 Pemmenue 3a1au ¢ MOMOLLBIO ypaBHEHUH 2 13,09 13.09




15,09 15.09

6 [ToBTOpEHMe 1 cucTeMaTH3aLusl yueOHOrO MaTepuasna 1 20.09 4.10

7 KonTponbHast pabota Ne 1 1 22,09 6.10

I'naea 2 Ilenbie BoipaXkeHnus (35)

[1- BBeCTH MOHSATHE TOXK/I€CTBA,HAYUUTDb MCIIO/Ib30BATh TOXK/AECTBEHHBIE TPe0Opa30oBaHus /7SI JoKa3aTeIbCTBa TOXK/eCTB. BBeCTH MOHsATHE CTereHH ¢
HaTypasbHBIM 0Ka3aTesieM, ChOpPMUPOBATb YMeHHe BBITIOJHATL BO3Be/ieHue B crerieHb. ChopMUpOBaTh Mpe/iCTaB/ieHre yualyuxcs 06 ofHouIeHax,
HAyUYMThb PACliO3HABATh O/[HOU/IEHbI, 3alMChIBATh O/HOU/IEHbI B CTAaHZAPTHOM BH/le, ONpeZiesisiTb KO3 ULIMEHT U cTerneHb ogHouleHa. ChopMupoBaTh
Tipe/iCTaB/IeHNe yyaluxcsi 0 MHOrO4/leHaX, HayuuTh paclio3HaBaTh MHOTOU/IEHb], 3alMChIBaTh MHOTOUJIEH B CTaHAAPTHOM BU/ie, OTIpe/leNSTh CTeleHb
MHOrO4/IeHa, yMeHHUe CK/Ia/IbIBaTh U BIYUTaTh MHOTOUIeHbl. @OPMHUPOBATh YMeHHe YMHOXKaTh OJJHOU/IEH Ha MHOTOUJIeH.

[T03HaKOMUTD yUaIlUXCs C oriepaijyei pa3ioyKeHus MHOTOU/leHa Ha MHOKUTeTH, (GOPMUPOBAaTh YMeHHe BbiHEeCeHHs 00111er0 MHOXKUTeISI 3a CKOOKH ,
pacK/a/ibIBaTb MHOTOY/IeH Ha MHOXKUTeA MeTOZ,OM IPyINUpPOBKU. POPMHUpOBATh YMeHHe MPaBU/IO TIPOU3BE/IeHUs] pa3HOCTU U CyMMBI [IBYyX
BbIp&KEHUH, (POPMUPOBATh YMeHHe NPUMeHSTh (POpMYJly pa3HOCTH KBaJJpaToB /IBYX BblpaykeHH. @OpPMUpPOBaTh YMeHUe /10Ka3bIBaTh U IPUMEHSTh
(opMyJibl KBaZipaTa CyMMBbI M pOpMYyJia KBaJjpaTa Pa3HOCTH JBYX BbIpakeHHi. POpPMUPOBaTh yMeHe MpeoOpa3oBbIBaTh MHOTOU/IEH B KBa/[paT
CYMMbI ¥ popMyJIia KBaJjpaTa pa3HOCTH [IBYX BbIpa)keHH. @OpMUPOBaTh YMeHUe [J0Ka3biBaTh U TIPUMEHSTh (hOPMYJIbl CYMMbI U pa3HOCTH KyOOB
[BYX BbIp&KeHUU

JI- hhopmMupoBaTh yMeHUe MJIaHUPOBaTh CBOU /IeHCTBUsI B COOTBETCTBUM C yueOHBIM 3aJjJaHeM, COOTHOCHTh TOJTyUeHHbIN pe3y/bTaT C MOCTaB/IeHHOMN
1esib0. POpPMUPOBATH 11€/I0CTHOEe MUPOBO33PEHHEe, COOTBETCTBYIOIIee COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH O0IIIeCTBEHHOM MTPAKTHKH.
dopMHpOBaTh OTBETCTBEHHOE OTHOIIIeHHE K 00yUeHHI0, TOTOBHOCTh K CaMOPa3BUTHIO U caM00Opa30BaHUIO Ha OCHOBE MOTUBALIMU K 00YUYeHHI0 U
Mo3HaHMIO. Pa3BUBATh MMO3HABATE/TBHBIN MHTEPEC K MaTeMaTHKe, HaBbIKM CaMOCTOSITe/IbHOM paboThl, aHanmM3a cBoeil paboTbl. @OpMUPOBATE YMeHHe
(hopMyMpoBaTh COOCTBEHHOE MHEHUe, KPUTUUYHOCTh MBIILIJIEHHs], THUL[UATHBY, HAXO/IUMBOCTh, aKTUBHOCTh TP pellieHUN MaTeMaTHueCKUx
3a1a4.POpPMHPOBATE CITIOCOOHOCTH yUaIUXCsl K OCYILeCTBIIEHHUIO MPOLeyPbl KOHTPOJIST; CTIOCOOHOCTH YUYaIMXCsl K BBISIB/IEHUIO TIPUUMH 3aTPyIHEHUH
COOCTBEHHOM JiesITelTbHOCTH

M- pa3BuBaTh OHKMMaHKe CYLTHOCTU aArOPUTMUYECKUX Mpe/NMCcaHui B COOTBETCTBUHU C MPe/JIOXKEHHBIM alrOpuTMOM, (OPMHUPOBATh YMEHHe
CaMOCTOSITe/ILHO OTIpe/ieNITh 1eJ CBOeTro 00yJeHus, yMeHHe CTPOUTh JIOTUYeCcKoe paccyx/eHre, yMo3aKkatoueHre (MHIyKTUBHOe,1eIlyKTUBHOE U T10
aHaJIOTMM) U Jle1aTh BbIBO/IbI. @OPMUPOBATh YMeHHe COOTHOCUTH CBOU JIeMCTBUS C MJIaHMPYEeMbIMU pe3y/ibTaTaMH, OCYILeCTB/IATh KOHTPO/Ib CBOEU
JiesiTe/TbHOCTU B TIpOLiecce JOCTHXKeHHs pe3yJibTaTa, Orpe/ieNiiTh CrIoco0bl AeliCTBUs B paMKaX Tpe/JIoyKeHHbIX YC/I0BUM U TpeOoBaHuU
KOPPEKTHUPOBATh CBOM JIEWCTBUSI B COOTBETCTBHHU C M3MEHSIIOIIelcsi cuTyarueii. PopMUpoBaTh yMeHMe UCIOIb30BaTh MPUOOpeTeHHbIe 3HaHWS B
NIPAKTUUECKOM IeTe/TbHOCTH, OCYLIECTB/IATh KOHTPOJIb CBOEH AesITeJIbHOCTH B IIPOLIeCCe TOCTUKEHUs pe3y/ibTaTa

4 8-9 ToxxzecTBeHHO paBHbIe BeIpaykeHUs. ToxzaecTsa 2 27.09 11.10
29.09 13.10
5 10-11 CrerneHb C HaTypa/IbHbIM [TOKa3aTesemM 2 4.10 18.10




6.10 18.10
6 12-13 CBOCTBa CTeleHH C HaTypa/ibHbIM [TOKa3aTesemM 11,09 20.10
13.09 20.10
7 14 OpHouseHbl 18.10 22.10
8 15 MHorouseHbl 20.10 25.10
9 16-17 CrioxkeHre U BbIYUTaHUE MHOTOU/IEHOB 25.10 27.10
27.10 27.10
18 KouTponbHast pabota Ne 2 8.11 28.10
10 19-20 YMHOKeHHe 0JHOY/IeHa Ha MHOTOuJIeH 10.11
15.11
11 21-22 YMHOXeHre MHOIroujieHa Ha MHOTOuJ/lIeH 17.11
22.11
12 23-24 Pa3nio)keHrie MHOTOU/IEHOB Ha MHOKUTe/TH. BhiHeceHre 00II[ero MHOXXUTE/ IS 24.11
3a CKOOKH
29.11
13 25-26 PasnorkeHve MHOrOWIeHOB Ha MHOXXUTe/IU. MeToz, rpynIiupoBKU 1.12
6.12
27 KonTponbHas pabora Ne 3 8.12
14 28-29 [Ipowr3BesieHre pa3HOCTH U CyMMBI BYX BbIpaXKeHUU 13.12
15.12
15 30-31 Pa3HOCTh KBaJpaToB /IBYX BbIpa)KeHUH 20.12




22.12
16 32-33 KBazpaT cymmbl ¥ KBaZipaT pa3HOCTH JBYX BbIpaXKeHUU 2 27.12
29.12
17 34-35 ITpeobpa3oBaHre MHOTOU/IEHA B KBaZIpaT CYMMBbI WJIH Pa3HOCTH JIBYX 2 10.01
BbID&KEHUUN
12.01
36 KonTponbHast pabota Ne 4 1 17.01
18 37-38 CyMMa 1 pa3HOCTb KyOOB JBYX BbIpa’keHUH 2 19.01
24.01
19 39-40 [TpuMeHeHHe pa3/TMUHBIX CII0COO0B pa3/ioyKeHHst MHOTOu/leHa Ha 2 26.01
MHO)XUTEe/H
31.01
41 [ToBTOpEHMe 1 cucTeMaTU3aL|sl yueOHOrO MaTepuasa 1 2.02
42 KonrposnbHast paboTa Ne5 1 7.02

I'naBa 3. ®ynkumu.(8)

[1- BBecTH noHsiThe GYHKUMU U PYHKIMU U GYHKLMOHATBHOM 3aBUCUMOCTH. (POPMUPOBATh HaBBIKK PabOThI € rpadKoM QyHKLMH, T03HAKOMHUTh
yualuxcsi o crnocobamu 3a7anus GyHKIMA: OTMCATe/TbHBIM, C TTIOMOLBI0 (hOpMyJIbl, TAOMMUYHBIM. BBECTH MOHATHe Tpadurka GpyHKImY. BBectn
TIOHATHE TMHEWHON (PYHKLIMU U NIPSIMOM TIPOINOPLMOHATBHOCTH, TTO3HAKOMUTD yUalUXCsl CO CBOMCTBAaMU JIMHEHMHOW (PYHKLIMH, C()OPMUPOBATh HaBBIK
MOCTPOeHus rpaduka JMHeHHOW (PyHKLIWN

JI- (popmupoBaTh NpefcTaB/ieHre 0 MaTeMaTUYeCKOU HayKe Kak cepe MaTeMaTUYECKOU [1eITeIbHOCTH, O ee 3HAUeHWU Z1J1s1 Pa3BUTHU LIMBUIM3aLIMH.
dopmHpoBaTh 1|e/I0CTHOE MUPOBO33peHHe, COOTBETCTBYIOIIlee COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH 00IIleCTBeHHOW MPaKTUKW. PopMUPOBaTh
WHTEepeC K M3yUeHUI0 TeMBI U )KeJlaHWe TIPUMEHSITh TIPUOOpeTEHHbIe 3HaHUS M yMeHUsl. (HOpMUPOBaTh YMEHKe TVIaHUPOBATh CBOU JIEUCTBUS B
COOTBETCTBUHM C YUeOHBbIM 3alaHHeM , COOTHOCHTB TOJTyYeHHbIHN pe3y/bTaT C [I0CTaBJIeHHOM L{e/IbI0

M- dbopMupoBaTh yMeHHe BU/leTh MaTeMaTHUeCKyo 3alauy B KOHTeKCTe MpobsieMHON CUTyalMy B IPYTUX JUCLIUIIMHAX, B OKPY Karoleid XKU3HU.
dopmHpoBaTh yMeHHe TIOHUMaTh 1 MCI0/Ib30BaTh MaTeMaTH4ecKue CpeZicTBa HarsigHoCcTh(rpadvky, Tabmmiiel) . @opMUpPOBAThH MTepBOHAYA/BHbIE
nipe/icTaB/eHUst 00 UjesiX ¥ MeTo/laX MaTeMaTHUKU KaK YHHBePCaIbHOM si3bIKe HayKU U TeXHUKU, O CPeJICTBe MO/Ie/IMPOBaHUSI SIB/IEHUI U MPOLIeCCOB.
dopmHpoBaTh yMeHHe CTaBUTh U OPMY/IMPOBATh A/isi ceOst HOBBIE 33/lauy B yuébe , pa3BMBATh MOTHBBI M MHTEPeChl CBOEH I03HABaTe/TbHOM




nestenbHOCTU. DOPMUPOBATh YMeHHeE OCYITIeCTB/ISTh KOHTPOJIb CBOEH /IesITe/TbHOCTH B TIPOIECCe AOCTWKEHUsT pe3y/ibTaTta

20 43-44 Ces3u Mexy BeMuruHaMu. DyHKIMUA 2 9.02
14.02
21 45-46 Crioco0bsI 3afjaHust QyHKLMA 2 16.02
21.02
22 47 I'paduk pyHKLKN 1 28.02
2.03
23 48 JIunHeliHas QyHKUYS, e€ rpauK U CBOWCTBa 1 2.03
49 [ToBTOpEHME U cHCTeMaTH3alUsl YueOHOro MaTepHrasia 1 14.0
50 KonrpossHast pabota Ne 6 1 16.03

I'naBa 4. Cucrembl IMHeHHBIX YPaBHEeHHH € JByMsA nepeMeHHbIMH (12)

[1- BBeCTU MOHATUS YpaBHEHUsI C JBYMsI [lepeMeHHbIMHU U ero rpaduka, HayYuTh IPUMEHSITh CBOWMCTBA ypaBHEHU C IByMs lepeMeHHbIMUA. BBecTu
TIOHSITUSI JIMHEMHOTO YpaBHEHUs C IByMs llepeMeHHbIMU U ero rpaduka, GOpMUpOBaTh HaBbIK MOCTPOEHUs TpapyKa JTMHEHHOTO YpaBHEHUsI C IBYMsI
repeMeHHbIMU. BBeCTH NOHATHS CUCTeMbl YPaBHEHUM, CUCTEMA JBYX JTMHEMHBIX YPABHEHUM C ABYMs IepeMeHHbIMU U PelleHUs] CUCTEMBI IBYX
JIMHEWHBIX ypaBHEHUH C ABYMsI lepeMeHHbIMU . [103HaKOMUTh yualuxcsi ¢ rpapuuecKM MeTO/IOM pellieHHs CUCTeMbI BYX JIMHEHWHBIX ypaBHEHUH C
nBymsi iepeMeHHbIMA. CHOpMUPOBaTh yMeHUe OIpe/ie/IsiTh KOJTMUeCTBO pelleHnid CUCTeMbl ABYX JIMHEeWHBIX YpaBHEHU C JBYMsI IlepeMeHHbIMHU.
BBecTu anroputm pelieHusi CUCTEMBI IBYX JTMHEMHBIX YPaBHEHUM MeTO/IOM MO/ICTaHOBKH, ()OPMUPOBATh HAaBbIKU pellleHus] TeKCTOBbIX 3a/jau Ha
TIPOLIEHThI ¥ YaCTH, B KOTOPBIX UCIIO/Ib3YIOT CUCTEMbI ABYX JIMHEWHBIX ypaBHEeHUH C IByMs llepeMeHHbIMU KaK MaTeMaThuyecKue MOJe/Td peaibHbIX
CUTYaLUM.

JI- hopMHUpOBaTh UHTEPEC K M3YUEHUIO TEMBI 1 >Ke/laHHe TIPUMEHSTh IPUoOpeTEéHHbIe 3HAHUS U YMeHUs, YMeHHe IJIaHUPOBaTh CBOU /IeHCTBUS B
COOTBETCTBHUHM C yueOHbIM 3aJjaHueM . POpMHPOBATh YMEHHE TPe/[CTaB/IsATh Pe3y/IbTaThl CBOEH JesITe/IbHOCTH, 00BbEKTHBHO OI|eHHWBATh CBOM TPY/
(hopMUpoBaTh yMeHUe TMpe/ICTaB/IsATh pe3y/bTaTbl CBOEH AesiTe/TbHOCTH

M- dbopmMupoBaTh yMeHHe (pOPMUPOBATh MOHATHS, CO3/jaBaTh 0000IIeHNs], YCTaHAB/IMBATh aHA/IOTHH. YUall[iecst Hay4yaTcsli TIPUBOUTH TPUMEPbI
ypaBHeHHWH C IBYMsI TlepeMeHHBIMU, OTNPe/esisTh sIBJISIeTCS JIA Tlapa YKcesl pellieH!eM JJaHHOTO ypaBHeHus. POpMHpOBaTh yMeHUe COOTHOCUTb CBOU
JIeMiCTBUS C IJIaHUPYeMbIMU pe3y/ibTaTaMH, OCYLIeCTB/ISITh KOHTPOJIb CBOEH ZesiTe/IbHOCTH B MPOLiecce A0CTHKeHUs1 pe3yibTata.PopMupoBaTh
yMeHHe HMCII0/Tb30BaTh PUOOpeTeHHbIe 3HAHWS B TIPAKTUYECKOH /lesTe/TbHOCTH. POPMHUPOBATh YMEHHE COOTHOCUTb CBOM JIEMCTBUS C TJITAHUPYEMbIMHU
pe3yJibTaTaMU, OTNIPe/IeNISITh CII0COObI IEMCTBYSI B paMKax MpeyIoyKeHHBIX YC/IOBHM U TpeboBaHMM, KODPEKTUPOBATh CBOU [EMCTBUSI B COOTBETCTBUU C




M3MEeHSIOIIeN sl CUTyalel, pa3BUBaTh IOHMMaHKe CYIIIHOCTU aJrOPUTMAYECKUX MpeANrCaHui U YMeHue 1eiCTBOBaTh B COOTBETCTBUU C
TIpe//I0)KeHHbIM aJlrOPUTMOM, (hOPMHPOBATh YMEHHUe OCYLIECTBJIATh KOHTPOJIb CBOEH IeITe/IbHOCTH B MIPOLIECCe TOCTY)KEHUsI pe3ysbTaTa

24 51-52 YpaBHeHus ¢ AByMs IlepeMeHHbIMU 2 28.03
30.03
25 53- 54 JIuHeliHOe ypaBHeHHe C JBYMs IlepeMeHHbIMU 1 ero rpaduk 2 4.04
26 55-56 CucTeMbl ypaBHeHUH ¢ IByMsl nepeMeHHbIMU. ['padmueckuii MeTos, 2 6.04
pelLleHrs] CUCTeMbI [iBYX JIMHEWHBIX YPaBHEHUU C AIByMSI [lepeMeHHbIMU Loa
27 57 PerieHuie crctem IMHENHBIX YpaBHEHUM METOZ0M TO/[CTAHOBKU 1 18.04
28 58 PellieHre crcTeM TMHENHHBIX ypaBHEHU METO/IOM CI0KeHHsI 1 20.04
29 59-60 Perienne 3a1au € MOMOLLBIO CUCTEM JIMHEMHBIX YPaBHEHUN 2 25.04
61 [ToBTOpEHMe 1 crcTeMaTU3alsl yueOHOrO MaTeprasa 1 27.04
62 KonrpossHast pabota Ne 7 1 4.05
IToBTOpEeHUe U cCTeMaTH3anuA yueOHoro Marepuasa (6)
63-65 [ToBTOpEHMWE U cHCTeMaTU3alMsl yueOHOro MaTepHrasa 3a Kypc MaTeMaTHKH 7 3 11.05
KJjlacca
16.05
18.05
66 WTororasi KOHTpoJibHasi pabota Ne 12 110 MOBTOpPEHHUIO. 1 23.05
67-68 [ToBTOpEHUe 1 cUcTeMaTH3al|sl yueOHOro MaTepuasa 3a Kypc MaTeMaTUKy 7 2

KJjlaCCa




25.05

27.05

KaJIEHAapHO-TEMaTl/I‘-IECKOE IJ/IaHUPOBaHHE 110 anreﬁpe, 8 knacc.

KaneHgapHo — TeMatuueckoe IUIaHWpOBaHMe 110 anrebpe B 8 Kiacce
Yuebnuk: Anrebpa 8 kmacc, FO. H. MakapebiueB u ap.: [Ipocseierue, 2018
KomuectBo yacos — 102.

KomnryecTBo KOHTpPOJBHBIX pabot — 10.




YuebHbIi
Mepyo/,

1 yeTBepTh

2 4eTBepTh

3 ueTBepThH 4 yeTBepTh Nroro

KonmuuectBo
HeJlesb

10 8 34

KonuuectBo
4acoB B
HeJle/r0

KonunuectBo
4acosB B
YeTBepTh

24

24

30 24 102

KoHTposnbHbIe
paboThl

1+BxoaHas

3 2+uTorosas 10

YuyeOHO — TeMaTHUYeCKHH TVIaH




Pacmipepenenne Hassanue paspena KoymuectBo
y4eOHbIX YacoB 10 JacoB
pasfenam
nporpaMMsel.  Ne
n/n
IToBTOpeHHUe Kypca anredpol 7-ro Kjiacca. 4
CBOICTBa CTeNeHH C HaTypa/bHbBIM MTOKa3aresneM. [lefcTBHs C OZHOU/IeHaMU U MHOTOY/IeHaMH. 1
DopMysibl COKpaIlleHHOTO YMHO)KeHUs1. Pa3foykeHrie Ha MHOKUTEIH. 1
JIvneiiHast GyHKIWS, TMHeliHble ypaBHeHuUs1. [Tapaborna, ee cBoiCTBa U TpaduK. 1
BxooHas OduazHocmuKa. 1
Temal. PanuoHanbHbIe JpooH 23
1.1 Anami3. [IpoGHbIe BBIpaKeHWUS. 1
1.1 PanoHasnbHbIe BbIDa)KeHUS. 1
1.2 OCHOBHOE CBOMCTBO anrebpanuecKkoi [pobu. 1
1.2 CokpariieHue apo0et. 1
1.2 OcHOBHOe CBOHCTBO Apobeli. ToxmecTso. 1
2.3 CnoxxeHvie gpobei ¢ ofMHAKOBEIMU 3HaMeHaTe ISIMU. 1
2.3 Beruntanue zapobeti ¢ 0/[AHAKOBLIMY 3HAMEHATEISIMU. 1
24 CroxxeHue [Ipo0eli ¢ pa3HbIMM 3HaAMEHATe/ISIMH. 1
24 Berunrtanue 7ipobeii ¢ pa3HBIMHU 3HaMeHaTe sIMH. 1
2.4 CrnokeHHe ¥ BIYUTaHKe anrebpandyeckrx pobeil. AJropurm. 1
24 PelrieHre IPUMEPOB Ha CJIKEHUE U BBIUMTAHKe ajrebpanueckux Jpooei. 1
KonTposbHas patora Nel nmo Teme «PanuoHaibHbIe APOOH ¥ MX CBOWCTBA». 1
3.5 AHanu3. YMHOXeHUe anreOpanueckux Apobeit. 1
3.5 Bo3BegeHue 1pobu B CTeTIEHb. 1
3.5 YMmHOKeHuMe [pobeit v Bo3BeieHre IpoOU B CTETIeHb. 1
3.6 Henenue anrebpanueckux ApoOei. 1
3.6 Anroput™m genenusi apobeit. 3azauu. 1
3.7 ParrioHasibHbIe IpoOU. PalloHabHbIE BLIPAXKEHVS. 1




KaneHjapHO-TeMaTHUYeCKoe MVIAaHUPOBaHUE
Anredpa, 9 K1acc
2021 / 2022 yueOHBII TOJ

Ner.n Jarta npoBejeHuss | Tema pa3paena, ypoka
I1nan dakT

1 1.09 1.09 BBojHOe noBTOpEeHue

KBappaTnuHas pyHkius (24 yacos)
CrywmaTth ¥ C/bILaTh APYT APYra; MPeACTaB/IsTb KOHKPETHOe CoZiepykaHue v coo0IIaTh ero B MUCbMeHHOU U yCTHOHM dopme. [IprHIMaTh
T03HaBaTe/IbHYIO 1]eJ1b, COXPAHSTh €€ TIPU BLIMIOJIHEHUH YUeOHBIX elCTBHI, PeryJTMpOBaTh BeCh MPOLIECC WX BIMOTHEHHUS U YETKO BBITIOTHSATh
TpebOBaHKs MO3HABATE/TBHOM 3aJauM.
BbIBOAWTE C/1eCTBUSI M3 UMEIOLIMXCS B YC/IOBUM 33/1aUM IaHHBIX; yCTaHAB/IMBaTh NPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U.

2 3.09 3.09 @DYHKLMU U UX rpaduKH.

3 6.09 6.09 O6s1acTh orpefiesieHust ¥ 06/1aCTh 3HAUEHUI

4 8.09 8.09 CaoticTBa (yHKIMIA.

5 10.09 10.09 CBoiicTBa (hyHKIUH.

6 13.09 13.09 CroiicTBa GyHKLHH.

7 15.09 15.09 KBazipaTHbIM TpexusieH U ero KOpHU.

8 17.09 17.09 KBazipaTHbIM TpexusieH U ero KOpHHU.

9 20.09 1.10 Pa3yio)keHre KBaJIpaTHOTO TpeXusieHa Ha MHOXKUTEJTH.

10 22.09 4.10 Pa3zno)xeHue KBaJJpaTHOTO TpexusjieHa Ha MHOKUATEJIN.

11 24.09 6.10 KonTtposbHas pa6ora Nel no teme «PyHKI[UM U UX CBOWCTBA.
KBazipaTHbI TpexuieH»

12 27.09 8.10 ®dyHKLIMA y=ax’ , ee rpadMK 1 CBOWCTBA.

13 29.09 11.10 dyHKIMA y=ax2 , ee rpaduK U CBOMCTBA.

14 | 1.10 13.10 | I'padmku dyHKIWMA y=ax’+ n, y=a(x-m).

15 4.10 15.10 I'padviku pyHKUME y=ax2+ n, y=a(x-m)2.

16 6.10 18.10 ITocTpoeHue rpaduka KBagpaTUUHON YHKLIWU.

17 8.10 20.10 [TocTpoeHue rpaduka KBa[paTUYHON (PYHKIMH.

18 11.10 22.10 [TocTtpoeHue rpadvka KBaipaTUUHOM (QYHKLIUHU.

19 13.10 25.10 KoHTponbHast pabora 3aluer

20 15.10 27.10 DOyHKIMA y=X".

21 18.10 29.10 KopeHb n-oli creneHmu.

22 20.10 8.11 KopeHb n-0M CTemneHu.

23 22.10 Ipo6HO-MHetiHast HYHKIMS U ee TpaduK.




24 25.10 CreneHb C pallMOHa/IbHBIM IT0KAa3aTeseM.

25 27.10 KoHnTtposibHas pa6ota Ne2 1o teme «KBagpaTruHasi pyHKIHs»

YPABHEHUS 1 HEPABEHCTBA C OTHOY TIEPEMEHHOM (15 u )
CaylaTh U CIBIIIATH JPYT APYTa; MPeACTaB/isATh KOHKPETHOe Co/iepyKaHue U COO0IIaTh ero B MMMChbMeHHOW U YCTHOU (opme.
[TpyHUMATh TI03HABATE/ILHYIO 11e/Tb, COXPAHATh €€ MPH BBITIOJTHEHUU YUeOHBIX JeMCTBUH, pery/IMpoBaTh BeCh MPOLIeCC UX BBITIOJTHEHHUST U YETKO
BBITIOJTHSITE TPeOOBaHKS TT03HABATE/ILHOM 3a/laui.
BBIBOAWTE C/1e/ICTBUSI M3 UMEIOIINXCSI B YC/IOBUM 3a/]aUM /IaHHBIX; YCTaHAB/IWBATh MPUUMHHO-C/Ie/ICTBEeHHbIE CBSI3U.

26 29.10 [lesioe ypaBHEHHE U €T0 KOPHH.
27 8.11 [lesioe ypaBHEeHHE U er0 KOPHU
28 10.11 [lesioe ypaBHeHUE U er0 KOPHU
29 12.11 [pobHble paljoHa/ibHbIe ypaBHEHHSI.
30 15.11 [pobHbie paijoHa/IbHbIE YPaBHEHUSI.
31 17.11 [pobHble paljMoHaibHbIe ypaBHeHUs
32 19.11 [po6HbIe paiMoHaIbHbIe YpaBHEHUS
33 22.11 PellleHrie HepaBeHCTB BTOPOM CTeleHU C OJHOM MepeMeHHOM.
34 2411 PellieHrie HepaBeHCTB BTOPOU CTeNeHU C OJHOU MepeMeHHOM.
35 26.11 PerieHrie HepaBeHCTB BTOPOM CTereHU C 0/HOU MepeMeHHOM.
36 29.11 PellleHvie HepaBeHCTB MeTOZOM UHTepPBaJIOB.
37 1.12 PelieHne HepaBeHCTB MeTO/I0M UHTEPBAJIOB.
38 3.12 PellieHre HepaBeHCTB METO/IOM UHTEPBAJ/IOB.
39 6.12 PelieHre HepaBeHCTB METO/IOM UHTEPBAJIOB.
40 8.12 KonTposibHas paboTa Ne3 110 TeMe «YpaBHEHHWS M HEPABEHCTBA C OIHON MlepeMeHHOM»

YPABHEHUS 1 HEPABEHCTBA C IBYMS IEPEMEHHbBIMM (17 uacoB)
[peacTaBasSTh KOHKPETHOE COJiep>KaHHe W CO00II[aTh ero B MMCbMEHHOM U yCTHOU (opMe;
YMeTh (WK pa3BUBaTh CIIOCOOHOCTB) C TIOMOIIIBIO BOTIPOCOB /100BIBaTh HEIOCTAIOLIYI0 HH(OpMALIUTO.
CraBuTb yueOHY!O 3a/lauy Ha OCHOBE COOTHECEHHS TOTO, UTO YK€ U3BECTHO, YCBOEHO, U TOTO, UTO eIllé HeU3BeCTHO; CaMOCTOSATEIbHO (hOPMY/TUPOBaTh
T03HaBaTe/bHYIO 1]e/Tb U CTPOUTh /IeHiCTBUSI B COOTBETCTBUM C HeM.
ITpoBOUTL aHa/IM3 CIOCOOOB pellieHus 3aau

41 10.12 YpaBHeHue C IBYMsl [TIePeMEHHBIMU U ero rpaguk.
42 13.12 YpaBHeHue C ABYMs IlePeMeHHbIMU U ero rpaduk.
43 15.12 I'pacdrueckuii criocob pellieHUs] CUCTEM YPaBHEHUM.
44 17.12 I'padrueckuii criocob peltieHUs CUCTeM YPaBHEHUH
45 20.12 PellleHre crcTeM ypaBHeHWH BTOPOM CTeTleHHU.

46 22.12 Pemienne cructemM ypaBHEHUM BTOPOM CTeNEHHU.
47 24.12 KD
48 27.12 PellieHre crucTeM ypaBHeHUI BTOPOM CTeTeHHU.




49 29.12 PerieHue 3a/1au C MOMOLI[bIO0 YpPaBHEHH BTOPOU CTeTeHMU.

50 10.01 Perienue 3a/1au C OMOLBIO ypaBHEHUI BTOPOU CTeTIEeHM.

51 12.01 PelueHue 3a/1au ¢ NOMOLBI0 YPABHEHHUH BTOPOW CTETEHH.

52 14.01 PellieHue 3a/1au ¢ MOMOII[bI0 YPAaBHEHW BTOPOU CTeTeH!.

53 17.01 HepaBeHcTBa ¢ AByMsl lepeMeHHbIMH.

54 19.01 HepaBeHcTBa € IByMs1 IePeMeHHBIMH.

55 21.01 CucTeMbl HEPaBeHCTB C /IByMsl [lepeMeHHbIMU.

56 24.01 CucremMbl HepaBeHCTB C [BYMs lepeMeHHbIMU.

57 26.01 KonTposibHas padora Ned ro TeMe «YpaBHeHUs Y HepaBeHCTBA C /IBYMsl TlepeMeHHbIMI»

APUOMETHNUYECKAS UTEOMETPNUYECKAS ITPOI'PECCHUMU (17 yacoB)
OO6MeHrBaTbCsl MHEHUSIMH, TTOHUMATh MO3ULIMIO NTapTHEPA, B TOM UKMC/Ie U OTJIMUHYIO OT CBOeli; 3a/laBaTh BOIIPOCHI, C/IyILLIATh U OTBeYaTh Ha BOIIPOCHI
Ipyrux, hopMymMpoBaTh COOCTBEHHBIE MBIC/TH, BBICKA3bIBaTh 1 0OOCHOBBIBATH CBOIO TOUKY 3PEHMSI.
[1nanupoBaTh (B COTPYAHUUECTBE C yUUTeNeM U OJHOKIaCCHUKaMH WM CaMOCTOSITe/TbHO) HeoOXoMMble /1efiCTBUS, OrepaLjii, /1eiiCTBOBAaTh I10 I/1aHy;
CaMOCTOSITEe/TBHO TJIAHUPOBATh HE0OXOIUMbIe JeCTBYSI, OTIepaLvH.
AHanu3upoBaTh yCI0BUs U TpeboBaHMs 3a/lauM; MPOBOAUTh aHa/IU3 CrI0CO00B pellleHus 3a/jaukl C TOUKW 3peHMs] MX paljMoHaaM3alui U SKOHOMUYHOCTH.

58 28.01 [TocsegoBaTe/IbHOCTH.
59 31.01 OrnipesiesieHre apudMeTHUeCcKou rporpeccui. @opMysia n-ro ujieHa apudmMeTruecKou Mporpeccuu.
60 2.02 Onpepenenve apudmeTryeckoit mporpeccu. @opmyra n-ro ujseHa apudmMeTHUecKon IpOrpeccuu.
61 4.02 Omnpenenenve apudmeTrueckoi nporpeccud. ®@opmysa n-ro ysieHa apudmMeTnyeckoi porpeccumu.
62 7.02 dopmy/ia CyMMBI N IEPBbIX Y/IeHOB api(MeTHYeCKOW NPOrpeccu.
63 9.02 dopmysia CyMMBI n MiepBbIX WieHOB apri(MeTHUeCcKoW IPOrpeccuu.
64 11.02 dopMysia CYMMBI N TepPBbIX U/IeHOB apU(pMeTHUeCKOM MPOrpecCru.
65 14.02 dopmysia CyMMBbI 1 TIepBbIX UeHOB apuMeThYeCcKOl MPOrpecCHi.

66 16.02 KonTposibHas padora Neb 110 TeMe «ApudmeTrueckasi IPOrPecCcHsi»
67 18.02 OrnipesiesieHre reoMeTprUueCcKol riporpeccur. @opmyiia n-ro 4jeHa reoMeTpuuyeckoi Nporpeccum.
68 21.02 OrnipesesieHre reoMeTpuyeCcKou rporpeccur. @opmyiia n-ro 4jieHa reOMeTpuYeCcKOor NpOrpeccum.
69 25.02 OrnipefiesieHre reoMeTprUUYeCKol riporpeccuu. @opmyiia 1-ro ujeHa reoMeTpUuecKon Mporpeccuu.
70 28.02 dopMysia CYMMBI N MEePBbIX UIEHOB TeOMeTPUUYECKOM MPOrPeCCUH.
71 2.03 dopMyra CYMMBI N MepPBbIX U/IeHOB TeOMeTPHUUEeCKOM MTPOrPecCUi.
72 4.03 @dopmy/ia CyMMBI N IEPBbIX YIEHOB reOMeTPUYeCKOW NTPOrpecCuu.
73 9.03 @PopMysa CYMMBI N MePBbIX YIEHOB TeOMeTPUUYECKOM MTPOrPeCcCHH.
74 11.03 KonTposbHas padora Ne6 1o Teme «['eomeTprueckasi porpeccusi»

3JIEMEHTBbI KOMBUHATOPUKU N TEOPUM BEPOSITHOCTEIA. (18 uacos)
YcraHaBnvBaTh pabourie oTHOLIeHHUsT; 3(GeKTUBHO COTPYAHUYATE U CITIOCOOCTBOBATH TIPOAYKTUBHOM KOOTIepaLiUy.
CocCTaB/gTh TJIaH U MOC/Ie/I0BaTeTbHOCTD JIEMCTBUN; BHOCUTh KOPPEKTHUBBI U [IOTIOJIHEHHSI B COCTaB/IEHHbBIE TUIAHbI.
Bribupate Haubosee 3¢ deKTrBHbIE CIIOCOOBI pellieHus 3a/jaud B 3aBUCMMOCTU OT KOHKPETHBIX YC/IOBUM; TIPOBO/IMTh aHa/IM3 Crioco00B pellieHUs 3a/jay;




BOCCTAaHaB/IMBaThb MPeJAMETHYIO CUTYaLMIO, ONMCAaHHYI0 B 3aZiaue, IyTéM repedopMyIMpoBaHusi, ©300paXkaTh Ha CXeMe TOIbKO CYIL[eCTBEHHYIO
WH(OpPMaIMIO; aHAaM3UPOBATh 00BEKT, BhIJIEJIsisl CYL[eCTBEHHbIE M HECYIIeCTBeHHbIe MTPHU3HAKH.

75 14.03 [TpuMepbl KOMOMHATOPHBIX 3a/au.
76 16.03 [TpuMepbl KOMOMHATOPHBIX 3a/au.
77 18.03 ITepecTaHOBKHU.
78 28.03 [TepecTaHOBKH.
79 30.03 [TepecTaHOBKH.
80 Pa3wmelenus
1.04 )
81 4.04 Pasmeluenus.
82 6.04 Pasmerienus.
83 8.04 CoueTanus.
84 11.04 CoueTraHusl.
85 13.04 CoueTtaHusl.
86 15.04 OTHOCHTe/TbHAsI YaCTOTa CJTYYalHOTO COOBITHSI.
87 18.04 OTHOCHUTe/IbHAs YaCTOTa CJIYYaHOTO COOBITHSL.
88 20.04 BeposiTHOCTh paBHOBO3MOKHBIX COOBITHH.
89 22.04 BeposSITHOCTh paBHOBO3MO>KHBIX COOBITHH.
90 25.04 Crio>xeHHe U YMHOXKeHHE BePOSITHOCTEH.
91 27.04 Cio)keHre U YMHO)KeHHe BepPOSITHOCTeH.
92 29.04 KonTtposibHasi padota Ne7 110 TeMe «3yieMeHThl KOMOMHATOPUKHU U TEOPUM BEPOSITHOCTEH»

NTOI'OBOE ITIOBTOPEHME. PEINIEHUE 3AJAY 110 KYPCY VII - IX KJTACCOB( 10 u)
AprymMeHTHpOBATh CBOIO TOUKY 3peHUs, CIOPUTh U OTCTaWBaTh CBOIO TIO3ULIMI0 HEBPaXK|eOHBIM /1Jisl OIIOHEeHTOB 00pa30M; pa3BUBaTh YMeHUsI
VHTEerpUpPOBaThCS B TPYIIIY CBEPCTHUKOB Y CTPOUTD MPOyKTUBHOE B3aUMO/IENCTBUE CO CBEPCTHUKAMU U B3POC/IBIMU.
BHOCUTH HeOOXO/AMMBIE [JOTIOJTHEHUS 1 KOPPEKTUBHI B TUIaH U CII0C00 /IeHCTBUS B C/Tyuae PaCXOXKJEeHHs 3Ta/lOHa, PeaslbHOTO IeHCTBUS U ero pe3yJibTara.
Ocy1iecTBAATb CpaBHEHHE U K/1acCU(UKALIMIO T10 3alaHHBIM KPUTEPUSIM.

93 4.05 BoinosiHeHue 3as1aHuii B popmare OI'D.
94 6.05 BrinosiHeHue 3as1aHuii B dopmate OI'D.
95 11.05 BoinonHeHue 3aganuii B hopmate OI'D.
96 13.05 BeinonHenue 3aauuid B popmate OI'D.
97 16.05 BoinosiHeHue 3a1aHuii B dopmare OI'D.
98 18.05 BrinosiHenue 3asanuii B popmare OI'D.
99 20.05 HroroBasi KOHTpo/ibHasi pabora Ne8.
100 23.05 BrinonHenue 3aganuii B hopmate OI'D.
101 25..05 BrironHeHue 3aganuii B hopmate OI'D.
102 27.05 BrironHeHue 3aganuii B hopmate OI'D.




Y‘IEGHO-METO}II/I‘{ECKOE obecrneuenue

[Tporpamma Marematuka: 5 — 11 knaccel / A.I'. Mep3nsk, B.b. ITononckuii, M.C. fkup, E.B.byniko — M.: Benrana-rpag, 2019. — 152 c.

bynko E.B. Anrebpa: 7 kiacc : Mmeroguueckoe rocobue / E.B. Bytiko, A.I. Mep3nsik, B.B.ITononckuit, M.C.SIkup. — 2-eu3[.,CTepeoTHIl. —
M.: Benrana-I'pad, 2019.- 184 c. : nn. — (Poccuiickuii yueOHUK).

Mep3nsik A.I.  Anrebpa: 7 K/acc : caMOCTOsITe/IbHbIe M KOHTPOJIbHBIE paboThI: TTOCOOHMe i/t yuaruxcst 001eo0pa3oBaTelbHbIX
opranm3aruu / A.I'Mep3nsk, B.B.Ilononckuid, E,M, PabuHoBuu u gp. — M.: BenTana-I'pad, 2019.- 96 c. : um.

Agropckast mporpamma 1o anrebpe 8 kmacc. Apropel  FO.H. MakapeiueB u fip. M.: «IIpocBeirienue», 2019 r. Coopauk «IIporpammbl
o01eobpa3oBaTebHBIX yupexgeHnii. Anre6pa. 7-9 knaccel. (6a30Bbiii ypoBeHs)». CoctaButens BypmucrpoBa T.A.- M: «IIpocseirienue», 2019r..

YuebHuk. «Anredpa 8 knacc» Astop FO.H. Makapsbiues u gp.. M.; "TIpoceemjenue” - 2019 rog.

Anre6pa . 8 k1acc: moypouHsle T1aHb! 110 yuebuuky FO.H. MakapbiueBa u Ap. ABropbi-coctaBuTenu T.JI. AdaHacbeBa, JI.A.TanunvHa,
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Kypc «I'eomerpus» 7-9knacc

LHEJIN N3YYEHNA YYEEHOI'O KYPCA

«MaremaTuKy yke 3aTeM YUWThb Haflo, YTO OHa YM B MOPSJJOK MPUBOAUT», — THCA/ BeJIUKUN pyccKuil yueHbld Muxaun BacunbeBuu JlomoHoCOB. 1 B
3TOM COCTOUT OJHA M3 JBYX Lieieli 00ydyeHUs] TeOMeTPUM KaK COCTaBHOM YaCTH MaTeMaTHKU B IIKOJie. DTOU 1ie/I COOTBETCTBYeT /l0Ka3aTesbHask JIMHHUS



niperofiaBanusi reometpun. Crefysi TipeficTaB/ieHHOW paboueli rporpamMMe, HauWHasi C CeIbMOTO Kjlacca Ha ypOKaxX TeOMeTpPUM OOyuaroIuicsl YUrTCS
MPOBOJUTD JlOKa3aTe/ibHble PacCy)KeHHsl, CTPOUTh JIOTUUeCKWe yMO3aK/IHueHHUsl, J0Ka3blBaTh MUCTHHHbIE YTBEP)KAEHHS U CTPOUTh KOHTPIIPUMEpHI K
JIOKHBIM, TIDOBOJWTBL PACCYXKEHUsI «OT TPOTUBHOTO», OT/IMUaTh CBOWMCTBA OT TMIPHU3HAKOB, ()OPMY/IMPOBAaTh OOpaTHbIe YTBEp)KIEHUs. YUeHUK,
OBJIa/IeBIINI WCKYCCTBOM PacCy’K/aTh, OyJeT MPUMeHsITh ero U B OKpy»katoirei »xu3Hu. Kak nucan reomerp u negaror Urops ®enoposuy Illapbiruy,
«JTFOIbMH, TTOHUMAIOIIUMU, UTO TaKOe J0Ka3aTelbCTBO, TPYAHO U /aKe HEBO3MOKHO MaHMWMY/IHWPOBaTb». M B 3TOM COCTOWUT Ba’KHOE BOCIIHMTATe/IbHOE
3HaueHHWe W3yueHUsi TeOMeTpUHM, TIpUCylllee UMEHHO OTeueCTBeHHOM MaTeMaTHuecKo# I1ikojie. BmecTe ¢ TeM aBTOpbI MpOrpamMMbl TIpeOCTeperarT
yuuTesIsl OT W3UIIHero gopManu3ma, 0COOEHHO B OTHOIIIEHWW Haual M OCHOBaHWN reomeTpuu. PpaHily3ckuii MatemaTvik JKaH /IbeZloHHE TI0 3TOMY
MOBO/ly BbICKa3asicsi Tak: «UTO KacaeTcs JieJTMKaTHOW Mpo0/ieMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTCsl, UTO Ha TepBbIX Mopax HY)KHO B0ooOIIle u3berarb
MPOM3HOCUTL CaMo 3TO ¢yioBo. C Jpyroi ke CTOPOHBI, He CJieflyeT yIyCKaTb HHM OJHON BO3MO)KHOCTH [iaBaTh TPHMEPHI JIOTUUECKUX 3aK/IHueHUH,
KOTOpbIe Ky/la B O0sibIlIelt Mepe, 4yeM Uiest akCHOM, SIBJISIFOTCSI UCTUHHBIMU M € IMHCTBEHHBIM [[BUTATe/IIMU MaTeMaTUUeCKOTO MbIILIIEHHUS».

BTopoii 1ie/ibl0 U3yueHUsi TeOMeTPUM SIB/ISIETCS] UCTIO/b30BaHUe eé KaK MHCTPYMEHTA TPU pellleHUM KaK MaTeMaTH4yeCKWX, TaK M MPaKTUUeCKUX 3ajau,
BCTPEYAIOLUXCS B peasbHOM >KU3HU. OKOHUMBIIMM KypC TeOMEeTPUM ILIKOIbHUK [O/DKeH ObITh B COCTOSIHUM OTpeJe/uTh TeoMeTpudeckyro (urypy,
OTMCaTb C/IOBaMU JIaHHBINA UepTEK WM PUCYHOK, HAMTH TI/IOIIa/b 3€MeJIbHOTO yuacTKa, pacCUUTaTh HeOOXOAUMYHO JJIMHY OMTOBOJIOKOHHOTO Kabessi Uiiu
TpeOyemble pa3Mepbl Trapaka [jis aBTOMOOW/Is. DTOMY COOTBETCTBYET BTOpasi, BBIUMC/MTE/IbHAs JIMHUS B WU3yUeHUU TeOMEeTpUU B IKose. [laHHast
MpaKTUYeCKast TMHUS SIBJISIETCS] He MeHee BaXXKHOM, ueM repBast. Eijé TlnatoH npeamnuckiBas, yToOb! «TpakaaHe [TpekpacHOTO ropozia HU B KOEM CJTyuae He
OCTaBJIS/IA TEOMETPHIO, Be/lb HEMAaJIOB)KHO [lake TIOOOUYHOe eé TIpUMeHeHWe — B BOEHHOM jieJie /la, BIIPOYeM, M BO BCeX HayKaxX — [Isl JIYYIIero ux
YCBOEHMS: Mbl Be[lb 3HaeM, Kakas OeCKOHeuHasl pa3HMIIa CYI[eCTBYeT MEXy UeJIOBEKOM IPHUYACTHBIM K FeOMETPUH M HeNpUYaCTHbIM». [/ 3TOro
YUUTEI0 PeKOMeH/IyeTCsl TIoA0MpaTh 3a/jaud MPAKTUYeCKOTO XapakKTepa [jii PaCCMaTPUBAEMbIX TeM, YUWUTh JIeTel CTPOUTh MaTeMaThdecKue MOJeNd
peasTbHbIX JKU3HEHHBIX CHUTYalWid, TIPOBOAUTL BLIUMC/IEHUS W OL[eHWBATh a/IeKBaTHOCTh TIOyUYeHHOTro pe3ysbrata. KpaiiHe Ba)KHO TMOJUEPKUBATE CBSI3U
reoMeTpud C APYTMMHU TIpeMeTaMH, MOTHBHUPOBATh MCII0/Ib30BaTh OIpe/ie/ieHrs TeOMeTpUUecKux (Uryp U TMOHATHM, [eMOHCTPUPOBaTh MpPUMeHeHUe
MOJTyUeHHBbIX YMeHUH B (U3UKe U TeXHUKe. JTH CBSI3W Haubosiee SIpKO BHUJHBI B TeMax «BeKTopbl», « TpUrOHOMETpHUUeCKHe COOTHOILIEeHUs», «MeTof
KoopauHaT» U «Teopema ITucdaropa».

MECTO YUYEBHOI'O KYPCA B YUYEGHOM IIJTAHE

CoracHo yue6HOMY T1aHy B 7-9 K/laccax u3ydaeTcst yuebHbIi Kypc «[eoMeTpusi», KOTOPbIH BK/TFOYAET C/Ie/yIOIIHe OCHOBHbBIE Pa3/iesibl CO/lePIKAHUS:
«[eomMeTprUecKre GUTYpPhI M KX CBOWCTBa», «VI3MepeHHe reoMeTpUYeCKUX BeIMUHH», a TaKKe «/leKapToBbl KOOP/IMHATHI Ha TVIOCKOCTH», « BeKTOpbI»,
«[IBIDKEHHUS TUIOCKOCTH» | «IIpeoOpa3oBaHust TOL00MsI».

YueOHbIi 171aH TIpeAlycMaTpUBaeT U3yueHue reoMeTpuu Ha 6a30BoM ypoBHe, 68 yueOHBIX uacoB B yueOHOM Tofly, Bcero 3a Tpu roza obyuenusi — 204
Yacos.

COAEPXXAHME YYEBHOI'O KYPCA

7 KJlacc



HauvanbHble oHATHUS reoMeTpyd. Touka, rpsiMasi, OTpe3oK, Jiyd. YTos. Buzel yriioB. BeptukanbHble U cMexxHble yIvibl. buccekrpuca yria. JlomaHas,
MHOI'0yTOo/IbHUK. [TapasiesbHOCTb U epreHuKY/ISIPHOCTD TPSMBbIX.

CumMeTpuuHbie Gurypsl. OCHOBHBIE CBOMCTBA 0CE€BOM CUMMeTPHH. [IpuMepbl CHUMMETPHH B OKpY’KaroIlieM MUpe.
OCHOBHbBIE TIOCTPOEHUS C TIOMOII[bIO [IUPKY/IS U IWHeWKH. TpeyronbHUK. BbicoTa, MeuaHa, OucceKTpuca, X CBOHCTBA.
PaBHOOeJpeHHbBIN 1 paBHOCTOPOHHUM TPeyro/bHUKU. HepaBeHCTBO TpeyrobHUKaA.

CaoticTBa U MpU3HaKU paBHOOEIPEHHOTO TPeyrobHUKa. [Ipr3HaKu paBeHCTBAa TPEYTObHUKOB.

CBoiicTBa 1 NMPU3HAKM TapasuiebHbIX NPsMbIX. CyMMa YI7IOB TPeyrolibHUKa. BHellTHWe yI/ibl TPeyro/ibHUKa.

[TpsimoyronbHbIN TpeyroabHUK. CBOMCTBO Me/IaHbl MPSIMOYTOJ/IbHOTO TPEeyToJ/IbHUKA, IPOBeIEHHOM K TUIoTeHy3e. [Ipr3Haku paBeHCTBa NPSIMOYTO/IbHBIX
TPeyro/ibHUKOB. [IpsIMOYTO/IbHBIN TPEeyroibHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPaBEHCTBO TPeyro/ibHKKA, HEPaBeHCTBO O [JIMHE JIOMaHOM, TeopeMa 0 OoibliieM yryie U OosibIlel CTOpOHe Tpeyro/ibHUKa.
[TepnieHAUKY/IIp U HAK/IOHHAS.

['eomeTpuueckoe MecTo Touek. briccekTpuca yria v cepe/iMHHbIN epreHJUKYIIsIP K OTpe3Ky Kak reoMeTpryeckre MecTa ToUek.

OKpY>KHOCTb U KpYT, X0p/la ¥ AMaMeTp, UX CBOMCTBA. B3auMHoe pacronoxkeHue OKPY>KHOCTU U NpsiMou. KacarenbHasi U ceKylasi K OKpPY>KHOCTH.
OKpy>XKHOCTb, BIIMCaHHasi B yro/. BrivicaHHas ¥ onvcaHHast OKPY>KHOCTH TPeyro/ibHUKa.

8 KJj1acc

YeTripéxyrombHUKH. [TapasnienorpamMm, ero pru3Haky U CBOMCTBA. YacTHbIE C/Tydau MapasiiesiorpaMMoB (TIpSIMOYTOTbHUK, pOMO, KBa/[paT), MX TIPU3HAKU
U cBoticTBa. Tparerysi, paBHOOOKasi Tparieiusi, eé CBOWCTBA U MpU3HaKu. [IpsiMOyTosibHasi Tparerusi.

Metop ypsoeHus Mejuasbl. LleHTpanbHasag cuMmmetpus. Teopema Paneca ¥ TeopeMa O IPOINOPLMOHAIBHBIX OTPe3Kax.
CpegHue TMHUM TPeyroJibHUKA U Tparneluy. LleHTp Macc TpeyrosbHUKa.
[Topobue TpeyrosbHUKOB, K03 durieHT nogobus. [Tpr3Haku nofo6bus TpeyronbHUKOB. [IprMeHeHMe 0001s NPY pellieHn! MPaKTHYeCKrX 3a7iau.

CaoticTBa muioljazeil reomeTprueckux Guryp. @opmysibl 4715 TUIOLAM TPEYTOIBHUKA, MapasuiesiorpaMma, pomba u Tparnerun. OTHOIIeHUe TUIoLaei
noZi06HbIX GUryp.

Brruncienue miona/ieil TpeyroJbHUKOB M MHOTOYTO/IbHUKOB Ha KileTuatoi Oymare.
Teopema [Tugaropa. [Ipumenenue Teopemel [Traropa rnpu perieHny NpakTUUeCKUX 3a/au.

CuHyC, KOCMHYC, TAaHT€HC OCTPOrO yI/ia MPSMOYTO/IbHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPHUUYECKOe TOXAeCTBO. TpuroHomerpryeckre GyHKLIUU
yrioB B 30°, 45° u 60°.



BrivicaHHBbIe U LjeHTpasibHbIe YIJIbl, YTOJ MEX/y KacaTelbHON U XOpZ0M. YI/bl MeX/y XOp/laMy U CeKyL[MMU. BricaHHble 1 onvcaHHble
YeThIPEXYTOIbHUKY. B3auMHOe pacronoykeHue AByX oKpy)KHocTel. Kacanue okpy>kHocTeli. O61iye KacaTesbHbIe K JIByM OKPY>KHOCTSIM.

9 K/acc
CuHyc, KOCMHYC, TaHreHc ymioB oT 0 7o 180°. OCHOBHOe TPUrOHOMETpUUeCKOoe TOXK4eCTBO. POopMy/ibl IIPUBEeHUS.

Perienue TpeyronbHUKOB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PellleHre NpakTH4eCKUX 3a/iad C UCII0/Ib30BaHMEeM TeOpeMbl KOCHHYCOB U TeOpeMBI
CUHYCOB.

T[Tpeobpa3oBanue ropobust. [1ofo6He COOTBETCTBEHHBIX JIEMEHTOB.
Teopema 0 POU3BeZIEHUU OTPE3KOB XOP/, TEOPEMBI O TIPOM3BEJIEHUU OTPE3KOB CEKYIIMX, TeOpeMa O KBazipare KacaTebHOM.

BekTop, AnvHa (MoJy/b) BeKTOpa, COHaNpaB/ieHHbIe BeKTOPbI, TIPOTHUBOII0/IOKHO HallpaB/ieHHble BEKTOPbI, KOJIJTMHEAPDHOCTh BEKTOPOB, PaBEHCTBO
BEKTOPOB, Ofepaliuy Haj, BeKTopamu. Pasnio)keHue BeKTOpa 0 IByM HeKOJ/IZIMHeapHbIM BekTopaM. KoopauHate! BekTopa. CKasipHOe Mpou3Be/ieHre
BEKTOPOB, PYMeHeHUe /17151 HAXOXK/[eHUs1 JAJIMH U YITIOB.

ekapTOBbI KOOPAMHATHI Ha TVIOCKOCTH. YPaBHEHUs MPSIMON U OKPY>KHOCTH B KOOp/IMHATax, repeceyeHre OKPY>KHOCTel U MpsiMbIX. MeTo/; KOOpJUHAT U
€ro rpyuMeHeHue.

HpaBI/IJIBHbIe MHOT'OYT'OJIbBHUKH. ,Z[J'II/IHa OKPY>XHOCTH. l'pa,quHaﬂ " pajidaHHAA Mepa yIJ/id, BbIYUC/I€eHWe AJIMH AyT OKPY)KHOCTEﬁ. H]’IOLLI(:IAL Kpyra,
CEKTOpPa, CerMeHTd.

JBI>KeHUs MJIOCKOCTH U BHyTPeHHUe CUMMeTpuu ¢uryp (sreMeHTapHble nipefictaBieHus). [lapanienbHelii nepeHoc. I10BOpOT.

[IJIAHMPYEMBIE ITPEJIMETHEIE PE3Y/IETATBI OCBOEHNMS ITIPMUMEPHOM PABOUEN ITPOI'PAMMEI KYPCA

OcBoenue yue6HOro Kypca «I'eomeTpusi» Ha ypOBHe OCHOBHOTO 0011iero o6pa3oBaHust JO/HKHO 00ecriednBaTh JOCTKeHHe CielyHOLUX TTpeMeTHbIX
obpa3oBare/bHbIX Pe3y/IbTaToB:

7 KJ1acc

-Pacno3HaBatk M3yueHHbIe reoMeTpUYecKre (GUryphl, OTIpeesisiTh MX B3aMHOe PacrioyioXKeHne, 300pakaTh reoMeTpudecKre GUrypbl; BBITOTHSAT
yepTeXku 10 YC/IOBUIO 3a/iauul. VI3MepsTh JMHeliHble U yIJIOBble BeJIMUMHbI. PelllaTh 3alauy Ha BbIUKC/IEHUE [I/IUH OTPe3KOB U BeJIMUUH YIJIOB.

- Oenatb rpyOyro OLIEHKY JIMHENHBIX U YITIOBBIX BeJIMUKH MPeIMETOB B peaslbHOM )KU3HH, Pa3MepOB TIPUPO/IHBIX 00beKTOB. Pa3nnyarsk pa3Mepbl 3THUX
00OBEKTOB T10 TOPSAKY BEJTUMUUHEL.

- CTpOI/ITB UEPTEXXU K reOMeTPUYECKHUM 3d/ia4aM.



- [Tostb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTO/IbHUKOB, UCTIO/Ib30BaTh TIPHU3HAKY M CBOMCTBA PaBHOOE/IPEHHBIX TPEYTO/IbHUKOB TIPH PeIlieHrH 3a/jau.
- [IpoBOAUTD JIOTUUECKHE PACCYXKAEHUs C UCTI0/Tb30BaHUEeM reoOMeTpruueCKUX TeOPeM.

- [Tonb3oBarbCs MPU3HAKAMHU PABEHCTBA IIPAMOYTO/IbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MeJHaHBblI, HpOBEﬂéHHOﬁ K TUIIOT€HY3€e IPpAMOYT'0JIbHOT'O
TPEYIro/IbHUKA, B PEILIEHNH r'eOMeTPHUYECKUX 3adu.

- OnpepensTh NapanaebHOCTb NPSIMBIX C IOMOLBIO YIVIOB, KOTOpble 06pa3yeT ¢ HUMU ceKyljasi. Onpe/ieisiTb NapaiiebHOCTh MPSIMBIX C TOMOLIIbIO
paBeHCTBA PAaCCTOSTHUM OT TOUeK OJJHOU Ipsi- MOM /10 TOUEeK [IPYTOM MPSIMOU.

- Peiniathb 3a/1aun Ha KieTuaToit Gymare.

- [TpoBOAUTDH BBIUKC/IEHUS Y HAXOJWUTH UMC/IOBbIe 1 OyKBEHHbIe 3HAUEHHS YIVIOB B TeOMeTPUYeCKUX 3aJadax C UCIOIb30BaHHEM CyMMBI YTJIOB
TPEYTOJIbHUKOB ¥ MHOTOYTO/IbHHUKOB, CBOMCTB YI7IOB, 00pPa30BaHHBIX NP TepeCceYeHrH ABYX Mapasule/bHbIX TIPSIMBIX CeKylel. Peliate mpakTuueckye
3a/la4y Ha HaxOXK/leHue YIVIOB.

-BnazieTb TOHSITHEM TeOMeTPUUECKOTO MeCTa TOUeK. YMeTh OTpeZiesisiTh OMCCEKTPUCY yI/ia U CepeJUHHBIN MepIeHANKY/ISP K OTPe3Ky Kak
reoMeTprUyeCcKre MecTa ToUek.

- ®opMyIMpoBarth OIpe/ie/ieHUst OKPY>KHOCTH M Kpyra, XOpAbl U iiaMeTpa OKPYKHOCTH, [10/1b30BaTbCsl UX CBOMCTBaMU. YMeTb IIPUMEHSTh 3T CBOMCTBa
TMIpY peLleHny 3a7ay.

- ByiasieTh MOHATHEM OIMHMCAHHOMN OKOJIO TPEYTO/IbHUKA OKPY>KHOCTU, YMETb HaXOAUTH €€ 1jeHTP. [10/1b30BaThCsl hakKTaMu O TOM, UTO OMCCEKTPHUCHI YIIOB
TpeyroJibHYKa NepeceKkaroTcsl B OZHOM TOUKe, M O TOM, UTO Cepe/IMHHbIe MepreH/IMKY/IsSIpbl K CTOPOHAaM TPeyroJjibHUKa MepeceKatoTcsi B OHOM TOUKe.

- Bnajetb noHATHEM KacaTe/IbHOM K OKPY>KHOCTH, T10/Ib30BaTbCsl TEOPEMOU O TIePHeHAUKY/ISIPHOCTU KacaTe/IbHOW Y PaJInyca, TIPOBEIEHHOTO K TOUKe
KaCaHUsl.

- [Tonb30BaThCs TMPOCTEUIIIMMU TeOMeTpUUeCKUMU HepaBeHCTBaMM, TTOHUMATh WX MPaKTUUeCKU CMBICT.

- [IpoBOAUTHL OCHOBHBIE TeOMeTpUYeCKHe MOCTPOeHUs C TIOMOII[bIO LIUPKYJIS U TUHEHKU.

8 KJacc

- Pacmo3HaBaTh OCHOBHbBIE BU/Ibl UETHIPEXYTOIbHUKOB, UX 3/IeMEHTHI, [10/Tb30BaThCsl UX CBOMCTBAMU TIPU pellleHuY TeOMeTpHUUeCKUX 3a1ad.
- [IpriMeHsTh CBOMCTBA TOUKHY NepeceyeHust MeiuaH TPeyroyibHUKa (LileHTpa MacC) B pelleHnH 3a/au.

- BnageTs noHsiTHeM cpefiHell TMHUU TPeyro/ibHYKA U TpareLyu, IPUMeHsITh KX CBOWCTBA MPU pellieHny reoMeTpruuecKux 3ajad. [Tomb30BaTbes
TeopeMoii Pasieca U TeOpeMOi1 0 MPOMOPLIMOHAILHBIX OTPe3Kax, MPUMEHSITh UX /1JIsl pelleHUs MPaKTUYeCKHX 3a/ad.

- HpI/IMEHHTb MPpHU3HAKH HO,E[OGI/IH TPEYI'OJIbBHUKOB B PELIE€HUH IT'eOMETPUYECKUX 3a/d4.



- [Tonb3oBarbcst Teopemoti [Tudaropa Asis pellieHusi reOMeTPUUYECKHX U MPaKTUUeCcKUX 3a7au. CTpOUTh MaTeMaThUueCKyo MOJe/b B NPaKTHUUeCKUX
3a/lauax, CaMOCTOSATe/IbHO JleJiaTh YepTéX U Ha- XOAUTh COOTBETCTBYIOL[ME JJ/IVHBI.

- BJ'IaAETb MOHATHUAMU CHMHYCd, KOCMHYCd U TaHI'€HCa OCTPOTO yIJia MMPAMOYI'OJIbHOI'O TPEYT'OJIbHUKA. ITonb30BaTbCsL STUMU TTOHATUSI- MU AJI pelieHud
MpakKTUYeCKUX 3a4ad.

- BbrumcaTh (pa3mMuHbBIMU CIIOCO0AMM) TIUIONA/Ib TPEYTO/IbHUKA U TIIOIIAZI MHOTOYTO/IBHBIX (UTyp (TO/b3ysCh, Tie HE0OX0JUMO, Ka/IbKY/IITOPOM).
[TpyMeHATH MOJTyueHHble yMeHHUs B IIPAaKTUUeCKUX 3a/jauax.

- BsiafieTh MOHATUAMY BITMCAHHOTO U LIEHTPabHOIO YIJIa, UCI0/b30BaTh TEOPEMBI O BITMCAHHBIX YITIAX, yIVIaX MEX/JY XOp/iaMu (CeKyILLMMH) U yIye
MeX/ly KacaTe/lbHOW U XOPZ0Y TIPY pellleHnY TeOMeTpUYecKrX 3azad.

- BnageTh NOHSITHEM OMMCAaHHOTO YeThIPEXYTO/IbHUKA, TPUMEHSTh CBOMCTBA OMMCAHHOTO YeThIPEXYT0/IbHUKA TIPY PellieHrH 3a/iau.

- HpI/IMEHHTb Mo/iydyeHHbI€ 3HAHWA Had MPAKTHUKE — CTPOUTH MaTeMdTUUeCKHre MOAe/In AJid 3add4 peaanof/i JKU3HU U IIPOBOJUTH COOTBETCTBYHOLIHME
BbBIYMCJ/IEHHUSA C IIPpUMEHEHHEM 1'[0/:[061/151 U TPUTOHOMETPUU (HOHB3yHCB, rae HEOGXO,E[I/IMO, KEIJ'IBKYJ'IHTOPOM).

9 KJ1acc

- 3HaTh TPUTOHOMeTpUUeCKHe QPYHKIIUU OCTPBIX YITIOB, HAXOJUTb C UX TIOMOIIbIO pa3/IMyHbIe 37IeMeHThI MPSIMOYTOJIbHOTO TPeYTo/IbHUKA («pelleHue
TIPSIMOYTOJTBHBIX TPEYTOTbHUKOB» ). HaxoAuTh (C TIOMOIIBIO Ka/TbKY/ISITOpPA) JJIMHBI U YIJIbI [7IsI HeTaOJIMYHBIX 3HAUeHHH.

- Ilonb3oBaTbCcs Cl)OpMyJ'IaMI/I npuBeAeHUda 1 OCHOBHBIM TPUTI'OHOMETPHUYECKUM TOXAECTBOM AJId HAXOXKOEHWA COOTHOILIeHU MeXay
TPUTOHOMETPpHUUECKHMMH BEJIMYHHAMMU.

- Vcrionb3o0BaThk TeOpeMbl CHHYCOB M KOCUHYCOB /IJI1 HAXOXK/IeHHsI Pa3/IMUHBIX 3/IEMEHTOB TPeyroJIbHUKa («pellleHue TPeyrobHUKOB» ), TPUMEHSATb UX
TIpU pellleHny TeOMeTPUYeCKHX 3a/ay.

- Bnagets noHsTHSIMM TIpeoOpa3oBaHys MOA00OMS, COOTBETCTBEHHBIX 371eMeHTOB T0fl00HbIX ¢uryp. [Tonb30BaThCst CBOWCTBaMH MOA00MS MPOM3BOIBHBIX
¢Guryp, ymMeTb BIUUC/ISATH [JTUHBI M HAXOAUTD YI/IbI ¥ MOA00HBIX (uryp. IIprMeHSITH CBOMCTBA 10J00Us B MPAKTUUECKUX 3a/lauaX. YMeTb TIPUBOJAUTD
TIpHUMepbI TIO00HBIX (PUT'YP B OKPY>KaroIleM MUpe.

[Tonb30BaThCs TEOpeMaMH O TIPOM3Be/IeHUH OTPe3KOB XOP/l, O IPOU3BeJeHHNH OTPEe3KOB CEKYIIHMX, O KBaJjpaTe KacaTeTbHOM.

- Ilonb3oBaTbCcs BEKTOpdAMH, TTOHUMATh UX FEOMETPI/I‘JECKI/Iﬁ u (i)I/IBI/I‘JECKI/Iﬁ CMBICJI, IIPUMEHATH UX B PEIIEHHUU IreOMeTPUUECKUX U Cl)I/IBI/IT—IECKI/IX 3a1a4.
HpI/IMEHHTB CKaJIApHOE TIPOU3BEAEHNE BEKTOPOB /I HAXOXKAEHWA OJIMH U YTIJIOB.

- Ilonb3oBaTbCs MeTO/10M KOOPZIMHAT Ha IVIOCKOCTH, TIPUMEHATH €r0 B PEIIeHHWH TeOMETPUYECKHX U IMPAKTUYECKUX 3da4.

- B]'IEI,E[ETI) TMMOHATUAMM TMPABUJIBHOT'O MHOTI'OYT'OJIbHUKA, AJIMHBI OKPY>KHOCTH, OJIUHBI AYTY OKPY>KHOCTHU U pa,qHaHHOﬁ Me€pHI yIjld, YMETH BbIYUC/IATH
miomazb Kpyra v €ero yacTel. HpI/IMeHHTb Mo/iydyeHHbI€ YMEHUA B MMDAKTUUECKUX 3aJa4daX.



- Haxoputb ocu (MM LIeHTPbl) CUMMeTpUM GUTyp, IPUMEHSTh ABV)KEeHHUs IJIOCKOCTH B POCTEUILNX CTyvasix.

- [IpuMeHsTE MOMy4YeHHbIE 3HAHUS Ha MTPaKTHUKe — CTPOUTh MaTeMaThyecKre MOZeH /1Jisl 3a/jau peajbHOM )KU3HM M IPOBOJUTH COOTBETCTBYIOLIHE
BLIUKCJIEHUS C TIPUMeHeHreM no/i00usi U TPUroHoMeTpruueckux GyHKLUH (T0b3YsCh, Iie He00X0AUMO, KalIbKY/ISITOPOM).

TemaTrueckoe MyIaHUPOBaHKeE 110 FeOMeTPUHr
7 KJ1acc

Komnuect

Pazgen Tema, 0CHOBHOe cojep)KaHHe 110 TeMaM
BO YacoB

I'nasa I. HayanbHbIe reoMeTpHUYecKye CBe/JeHUs
1. Tlpsimas u otpe3ok. JIyu v yron

1. 2. CpaBHeHUe OTPe3KOB U YIJIOB 11

3. U3mepeHue oTpe3KkoB. V3mepeHue yrios
4. IleprieHuKy/IsIpHbIE NIPSIMbIE

I'nasa II. TpeyronbHuKuU 18

2.1 Ilpu3HaKy paBeHCTBA TPeyro/ibHUKOB
1. TlepBslii, BTOPOU 1 TPeTHI NMPU3HAK PaBeHCTBA TPeyTrOJIbHUKOB 11
2. 2. MeauaHbl, OMCCEKTPUCHI ¥ BLICOTBI TPEYTO/IbHUKA

2.2. Pemenue 3ajau
1. PereHue 3a/jau Ha IIOCTpOeHUe 7
2. PelieHue 3a/jau Ha MpYMeHeHWe MPU3HAKOB PaBEeHCTBA TPEYT0JIbHUKOB

I'nasa III. ITapajiesibHbIe IPSIMBIE 13

3.1 IIpu3HaKu napa/iie/1bHOCTH NPAMBIX
1. ITpusHaku napasuie/IbHOCTH NIPSMBIX JBYX IPSMBIX 7
2. AKcroMma napajuie/IbHOCTHY NIPSAMBIX

3.2. PellieHue 3aau 6




I'naBa IV. CooTHo1IEeHHA MeXAY CTOPOHAMH M yI/IaMH TPeyro/IbHUKa

20

4.1 CooTHOLIEeHHMA MEXAY CTOPOHAMH M YIJIaMH TpeyrojibHUKa

1. Cymma yrJIoB TpeyroJjibHuKa
4. 2. CooTHollIeHUs MeXXy CTOPOHAMU U YIJIaMU Tpeyro/ibHUKA 10
3. IIpssmMoyrosibHbIe TPeYroJbHUKU
4.2 PereHue 3a7jay Ha TTIOCTPOEHUE
1.ITocTpoeHue TpeyrojbHUKA 110 TPeM 3j1eMeHTaM 10
2. Pemienue 3azau
IToBTOpeHue. Peiienue 3ajau
1. TloBTOpenue 10 TeMe "HauasibHble TeOMeTpUYECKHE CBeleHUs "
5 2. TloBtopenue 1o Teme "TIprU3HaKy paBeHCTBA TPeYro/JbHUKOB. PaBHOOEIpeHHBIN TPeyro/bHUK" 6

3. TloBTopenue no Teme "[lapanienbHbie IpsiMbie”

4. TloBTopenue 1o TeMe "COOTHOLLIEHUS MeXJy CTOPOHAMU U yT/JlaMU TPeyro/ibHUKa

5. TloBTOpenue no Teme "3ajaun Ha OCTpPOeHUE"

NTOIro




TemaTnueckoe JilaHUPOBaHUe, reoMeTpus, 8 Kacc

Komisec KOoHTpOJ/IbHBI
No Tema TBO p6
uacop | € PaboOTHI
[ToBTOpeHue Kypca 7 kiacca. TpeyrosbHUKU. [Ipr3Haku paBeHCTBa
1. [Tpeyro/ibHUKOB. I1apase/nbHbie ipsiMbie. OCHOBHbIE 3a/jauu HA 2 )
MOCTPOeHHe IIUPKY/IeM U JIMHEeNKOU
['naBa V. UeTbIpexyroisHUKU 12 1
2.
I'naBa VI. I1nomags 15 !
3.
4 I'naBa VII. [Togo6HbIe TpeyrosbLHUKU 21 2
c I'naBa VIII. OKpy>KHOCTb 14 1
[ToBTOpEHue 4 -




HNroro 68

9 k/1acc

Pa3p
en

Tema

KosmuecTB
0 YacoB

BBopaHoe noBTOpEeHue

2

I'nasa IX. BekTopsbl
1. TlonsiThe BekTOpa
2. CnoxeHHe 1 BblUMTaHUE BEKTOPOB
3. YMHO)XeHHe BeKTOpa Ha YMCIIO.
4. IlpuMeHeHUe BEeKTOPOB K peLleHHIO 3a/au

12

I'naBa X. Mertop KoopauHaTt
1. KoopauHaTel BeKTOpa
2. Tlpocreiilme 3afaun B KOOpAUHATAX
3. YpaBHeHUs OKPY>KHOCTH

10

I'nasa XI. CooTHOLIEeHHA MeXXAY CTOPOHAMH M yI/laMH TpeyrojibHUKa. CKa/ispHoe Npou3BejeHne
BeKTOpPOB
1. CuHyC, KOCUHYC, TAaHT€HC, KOTaHI'eHC yIJia
2. CooOTHOLIeHUs: MeXJy CTOPOHAMU U yIjlaMU TpeyroJibHUKa
3. CkasisipHOe Npou3Be/ieHre BeKTOPOB
4. PelieHuve 3ajau

14




I'nasa XII. /l/ivHa OKPY)XHOCTH M IVIOILA/b Kpyra

1. IIpaBusibHbIe MHOTOYTOJIbHUKA
2. JlyiviHa OKpPY’>KHOCTH M IUIOLa/lb Kpyra
3. Pemrenue 3angau

12

I'nasa XIII. [IBu>xenue

1. TlonsiTve nBWXeHUs
2. TlapanienbHbIN MepeHOC U TOBOPOT

I'naBa XIV. Haua/nbHble CBejeHUs U3 CTepeoMeTpUH
1. MHororpaHHuKu
2. Tena v MoBepXHOCTU BpallleHUs

00 akcuomax IJIAHUMeTPUH

IToBTOpeHue. Pemienue 3apau
1. Bwuppl Tpeyro/JbHUKOB. 3aMeuare/ibHble IMHUMA U TOUKU TPeyro/ibHUKa

2. TpI/IFOHOMETpI/I‘—IECKI/Ie (l)YHKL[I/II/I OCTpOro yrJja rpssMOyroJIbHOI'O TpeyroJIbHHUKaA.

3. Buppl yeTbIpexyrospHUKOB. CBOMCTBA U NTPU3HAKHU.
4. KoopAuvHaTHBIA ¥ BEKTOPHBII MeTO/bl PeLleHUs 3a/iau

Ntoro

68




KaHEH}IapHO-TEMaTI/I‘IECKOE IJIaHUPOBAHHE 7 Kacc



Ne

/i Tema ypoka [Hara 1o mniany DaKTHUeCKU
I'naBa I. HauanbHble reoMerprueckue ceejenus (11 u)

@®opMy/IMpOBaTh OIpe/ie/IeHUs: U WUTFOCTPUPOBATh NIOHATHS OTpe3Ka, JIyJa; yIJa, NIpSIMOro,

OCTPOrO, TYTIOrO ¥ pa3BepHyTOro YIJI0B; BEPTUKA/JbHBIX U CMEXHbIX YIJIOB; OMCCEKTPUCHI

yrja, cepesuHbl orpe3ka. OOBSICHUTE Kakue (UTyphl Ha3bIBAIOTCSI PABHBIMHU. ®opMy/MpoBaTh U JOKa3biBaTh
TeopeMbl, BbIpaKarollye CBOICTBA BEPTUKA/IBHBIX U CMEXKHBIX YT/I0B. OOBICHUTH KaKue TpsiMble Ha3bIBAlOTCS
NeprieH UKy ISPHBIMU;

¢dbopmynrpoBaTth 1 000CHOBBIBAThH YTBEPK/AE€HHUE O CBOMCTBe  [IBYX MPSIMBIX, MePIIeHAUKYISIPHBIX K TpeThell. Perath
3a/lauy, CBsI3aHHbIE C 3TUMU TPOCTEUIIUMU

¢urypamu.  PerynsiTuBHBIE: OL|eHMBaTh PaBUIbHOCTD BBIMIOJTHEHUS [JeMICTBUI Ha YPOBHE

aZleKBaTHOM  peTpOCIeKTUBHOM olleHKU. [1o3HaBaTelbHbIe: CTPOUTh  peueBOe BbICKa3bIBaHUE

YCTHOW 1 MUCbMeHHOU (popme. KoMMyHHKaTHBHbIe: KOHTPOJIMPOBATh [J€MCTBUS MapTHepa.
1 [Tpsimasi ¥ oTpe30kK 2.09
2 JIyu 1 yron 7.09
3 CpaBHeHUe OTPe3KOB U YII0B 9.09
4 N3mepeHure OTpe3KOB 14.09
5 Perienue 3az1au 1o teme «V3MepeHre OTPe3KOB» 16.09
6 N3mepenue yrios 21.09
7 CMe)KHbIe ¥ BepTUKa/IbHbIE YIJIb 23.09
8 [TeprieHAUKY/ISpHBIE TIPSMbIE 28.09
9 Pemenue 3a7au. [ToAroToBKa K KOHTPOIBHOM paboTte 30.09
10 KonTposnbHas pabota Nel 1o Teme: «HauanbHble TeoMeTprUUecKue =10
CBe/IeHUS» )
11 |Pab6ora Haj ommbKamMu 7.10
I'nasa II. Tpeyroibauku (18 4)
OOBSICHSITH, KaKasi (pUTypa Ha3bIBaeTCs TPEeYroJIbHUKOM, YTO TaKOe BepIIWHbI, CTOPOHBI, YTJIbl U [IePUMeTP
TpPeyroJIbHUKA, KaKO# Tpeyro/ibHUK Ha3bIBaeTC paBHOOEIpPeHHBIM, 300paXkaTh pacrio3HaBaTh  Ha YepTexke

TPEYTOJIbHUKU U UX 371eMeHThI .O0bACHUTh KaKue OTPe3KH Ha3bIBAaIOTCS MeJUaHOM, OMCCeKTPUCON U BBICOTOU TPEYro/IbHHKA.
M300pakaTh MPSIMOYTOJIbHBINA, OCTPOYTO/IbHBIH, TYTIOYTObHBIN, paBHOOEJPeHHbIHN, paBHOCTOPOHHHUM TPEYTOJIbHUKU; BBICOTY,

Me[[MaHy, OMCCeKTPUCY TPeYTrOobHUKA. dopmyMpoBaTh orpeie/ieHUe paBHbIX TPeyroJIbHUKOB.
d®opmynrpoBaTh Y JI0Ka3bIBaTb TeOPeMbl O IPH3HAKax paBeHCTBa TPeYroJbHUKOB. d®opmynMpoBaTh u
JIOKa3bIBaTh TEOPEMBI O CBOMCTBaX PaBHOOEPEHHOTO TPeYrobHUKA.

d®opmynrpoBaTh oripe/iesieHNe OKPY’KHOCTH; OObsSICHUTD, UTO TaKoe LIEHTP, PailyC, XOpJa W AuaMeTp OKPY)KHOCTH;
pellaTh NPOCTelIIe 3a7jaur Ha IIoCcTpoeHye. Pemats 3a/lauu Ha

NIOCTPOeHHUe, 10Ka3aTe/bCTBO Y BbIUMC/IeHUs. BblZiesiiTh B yC/IOBMM 3aZjauM yC/IOBHeM 3akarodyeHue. Onuvpasch  Ha
yC/I0BUe 3a/,a4ui,[IPOBOAUTH He0OX04uMble [j0KasaTesbHble paccyKeHus. COroCTaBIsATh MOJIyYeHHbIM ~ pe3yJbTaT  C

yC/i0BUEM 3aZiauu.PerynsiTuBHble:

w
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KanengapHo-Temaruueckoe njianuposanue. I'eomerpus 8 Kiacc



Ne ypoka Ha3Banue pa3sjesa, Tema ypoka Kos-Bo Jara
4acoB
ITo nytany dakTUyeCKy.
IToBTOpenue 24
1. TpeyronbHuku. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB . 1
2 [TapannensHble nipsamblie. [Ipy3HaKy napasiiesibHbIX TIPIMbIX 1
3 MHOroyroibHUK. BeIMyK/ibli MHOTOYTO/TBHUK 1
4 [TapasnienorpaMm U €ro CBOMCTBA. 1
5 [Ipu3Haku napasiesnorpamma. 1
6 Peitenuie 3azau no teme: «IlapamiesorpamMmm». 1
7 Tpanenyus. OnpegesneHre U eé CBOMCTBA 1
8 Teopema Pasieca. 1
9 3aZjaur Ha MOCTPOeHue 1
10 [IpssMOyTO/IBHUK 1
11 Pom6.KBazpar. 1
12 OceBas U LjeHTpasibHasi CUMMeTpUs 1




KaneHoapHo-TeMaTuU4eckoe rnjaaHupoBaHume 9 knacc

No ri/m Tema ypoka Hara 110 1tany dakTUYeCcKu
BeodHoe noemopeHue (2u)
1 BsozHoe noBTOpeHue. TpeyroisHUKU 2.09
2 UeTbIpexyro/ibHUKU. 7.09

Bekmopbi (12u)
@®opMrpoBaTh OnpezesieHNst ¥ WITIOCTPUPOBATh MIOHSITUE BEKTOPA, [/IMHBI (MOZY/1s1) BeKTOpa, KOJJTMHEeapHbIX BEKTOPOB, PABHBIX BEKTOPOB.
BbInosiHATE onepany HaJ, BEKTOpaMH.
@®opMy/IMpOBaTh U JOKa3bIBaTb CpPeJHeU JIMHUM Tpareryy.
Pemath 3a1aun Ha MOCTPOEHMeE, [0KA3aTeNIbCTBO U BBIYMC/IEHUS.
BBINO/THATE IPOEKTEI 110 TEMaM MCII0/Ib30BaHUsI BEKTOPHOT'O METO/A MPY PeLleHUH 3a/ia4y Ha BBIYMC/IEHUS U [J0Ka3aTe/IbCTBa.
Bb1zienTh B yC/10BUY 3a/lauM yC/IOBUE U 3aK/IIOUEHMe.
MogenupoBaTh yC/I0BHe 3a/ja4i C IIOMOLBI0 YepTerka U PUCYHKa, IPOBOJUTD JOIOJIHUTE/IbHBIE [IOCTPOEHUs B XO/ie pelleHus. BeigensaTs Ha
yepTe)xe KOH(GUTypaLyu, HeoOXoJUMbIe /1/1sl TPOBe/IeHrsl 000CHOBAHWH JIOTUUYEeCKHX I1aroB pelleHus. VIHTeprpeTUpoBaTh MOTyYeHHbIH
pe3yJIbTaT U COMOCTABJIATh ero C yC/IOBUEM 3a/lauM.
BocrniponsBoguTh U KMCI0/1b30BaTh (HOPMYIMPOBKY OIpezie/ieH!i, KOHCTPYHMPOBATh HeCI0XKHbIe OMpesie/leH|s] CaMOCTOSTeTbHO

3 [TonsiTue BekTOpa. PaBeHCTBO BEeKTOPOB 9.09
4 ' OTk/1afpIBaHie BEKTOpA OT JAHHOH TOUKH 14.09
5 CyMma IByX BEKTOPOB. 3aKOHbI CJIOXKE€HHS BEKTOPOB. 16.09
6 CyMMa HeCKOJIbKMX BeKTOPOB 21.09
7 BreluvTaHue BeKTOPOB 23.09
8 | Peenue 3aza4 o teme «Ciio)keHue ¥ BEIYMTaHHE BEKTOPOB». 28.09

9 ' IIpousBezieHre BeKTOpa Ha YMCIIO. 30.09
10 IIpousBefieHre BeKTOpa Ha YMCIIO. 5.10

: 11 IIpumMeHeHHe BEKTOPOB K pelleHut0 3a1a4 7.10
12 CpenHsisi TMHUA TpareLuu 12.10

13 [MToaroToBKa K KOHTPOJIBHOM paboTe 110 Teme «BeKTopbi» 14.10




14 KontponbHast pabora Ne 1 1o Teme «BeKTopbi» 19.10

Memoo koopounam (10u)

OOBSCHATH Y WTIOCTPUPOBATh MOHSITHE 1eKApTOBOM CUCTEMbl KOOPZMHAT.

BBLIBOJUTD U MCIT10/Tb30BaTh (POPMYJIbI KOOPAWHAT CePeJUHBI OTPe3Ka, PACCTOSIHUSI MEXKY IBYMSI TOUKaMU TVIOCKOCTH, YpaBHEeHUs TIPSIMOU 1
OKDY>KHOCTH.

BbITIO/THATE TIPOEKTHI 110 TeMaM KCI0/Ib30BaHusl KOOPAUHATHOTO MeTO/a MPU pellleHnH 3a/jau Ha BBIUKMC/IeHUs U [J0Ka3aTe/IbCTBa.
Bbrunc/isite AJTMHY ¥ KOOPAWHATEI BEKTOpa.

Pernathb 3a/1aum Ha MOCTPOEHUe, [0KA3aTe/IbCTBO U BHIUMC/IEHUS.

BbizienITh B yC/I0BMY 3a/lauM yCJIOBUE U 3aK/TIOUeHHe

MogenupoBaTh YC/I0BUe 3a/jJaui C TIOMOIIbIO UepTeXka U PUCYHKA, MPOBOIUTH JOTOJ/IHUTE/IbHbIE TIOCTPOeHUS B X0/ie pellieHusi. BeliensTh Ha
yepTexxe KoH(MUTrypaluu, HeobXoaAuMble 7Sl poBeieHHs 000CHOBaHM JTOTMUeCKHUX 111aroB pellieHus. VIHTepripeTUpOBaTh MOTyUYeHHbIH
pe3yJibTaT U COTIOCTaBJISITh €ro C yC/IOBUEM 3a/lauM.

Bocrpon3BoauTh U MCI0/1b30BaTh (HOPMYIMPOBKH OTIpeZie/ieH M, KOHCTPYHUPOBATh HECIOXKHbBIe Orpefe/ieH st

camocTosiTesibHO. Bocripor3BoguTh (OpMYJTMPOBKU U [j0Ka3aTe/IbCTBA M3yUeHHBIX TeopeM, MPOBOAUThL HEC/IOXKHbIE 10Ka3aTenbCTBa
CaMOCTOSITe/TbHO, CCbUIAaThCS B X0/le 000CHOBaHUI Ha ompe/ieieHusl, TeOpeMbl, aKCUOMbI

1.
15 Pabota Hap ommbkamu. Pa3no)keHue BEKTOPOB T10 IBYM HEKOJIJTMHeapHbIM 21.10
BEKTOpaM
16 KoopauHats! BeKTopa. 26.10
17-18 [Tpocreiiiiivie 3a/lauy B KOOpPAWHATaX 28.10
9.11

19 Pemtenne 3amau MeToi0M KOOPAHUHAT 11.11
20 YpaBHeHUe OKPY>KHOCTU 16.11
21 YpaBHeHue npsMon 18.11
22 PemeHuie 3a/1a4 1o TeMe «YpaBHeHHEe OKPY>KHOCTH U TIPSIMOii» 23.11
23 [ToaroToBKa K KOHTPOJIBHOM paboTe 10 TeMe «MeTo | KOOpJUHAT» 25.11
24 KontponbHast pabora Ne 2 1o Teme «MeToj, KOOpAMHAT». 30.11

CooTHoLIeHHe MeX/ly CTOPOHAaMHU U yI/laMHu TpeyrosibHUKa. CKa/isipHoe nNpou3BejeHue BeKTOpoB (14 u)
dopMHpOBaTh ONpe/ie/IeHus1 ¥ UIFOCTPUPOBATh TIOHSTUSI CHHYCA, KOCUHYCA, TAHI'€HCa U KOTaHT'eHCa OCTPOro
yria. @PopMynrMpoBaTh U J0Ka3bIBaTh TEOPEMbI CHHYCOB ¥ KOCUHYCOB.
HaxoauTtb yros mexxay BeKTOpaMU.
dopMyiMpoBaTh OmpefesieHre CpefiHel JIMHUM TPeyroJibHUKa, Cpe/iHel JIMHUY Tparielivd, pacrio3HaBaTh U W300pakaTh UX Ha UepTexax U
PUCYHKax.




Peluats 3a1aur Ha MpUMeHeHMe, J0Ka3aTeIbCTBO U BbIUMC/IeHUs1. MozieIMpoBaTh yC/IOBUE 3a/laui C TIOMOLLBIO uepTexxa 1

PUCYHKa, TIPOBO/IUTH JIOTIOJIHUTE/TbHBIE TIOCTPOEHUS B X0/Ie pellieHus. BriiensTh Ha uepTexxe KOH(PUryparuu, HeoOXoumble 7S IPOBeeHus
000CHOBAHMI JIOTUUECKHUX I1aroB peleHust. VIHTeprpeTUpoBaTh MOJyUeHHbIM pe3y/IbTaT U COTMIOCTAB/ISATh €r0 C YC/IOBUEM 3a/jauu.
BocrniponsBoguTh U KMCI0/1b30Bath (hOPMYIUPOBKY OTpeZie/ieHui, KOHCTPYHPOBATh HeCI0XHbIe Orpese/eHust

camocTosiTe/IbHO. Bocripon3BoguTh (OpMYJTMPOBKU U [l0Ka3aTe/IbCTBA M3YUeHHBIX TeopeM, MPOBOAUThL HEC/IOXKHbIEe T0Ka3aTehCTBa
CaMOCTOSITe/TbHO, CCbUIAThCS B X0/le 000CHOBaHMI Ha OompeiesieHus, TeOpeMbl, aKCHOMBI

25-27 Pabota Haz ommbkamu. CHHYC, KOCUHYC, TaHT€HC, KOTaHTeHC yTJa 2.12
7.12
9.12
28 Teopema 0 1IOLa ¥ TPEyroJIbHUKA. 14.12
29 TeopeMbl CUHYCOB Y KOCUHYCOB. 16.12
30-31 PelieHvie TpeyrojbHUKOB 21.12
23.12
32 V3mepurenbHbie pabOTHI 28.12
33 O600111eHe 0 TeMe «COOTHOILIIEHUsI MEX/y CTOPOHAMHU U YTJIaMH TpeyroibHuKa» | 11.01
34 CkassipHOe TIpou3Be/ieHre BEKTOPOB 13.01
35 CkasnsipHOe TIpou3Be/ieHre B KOOpAUHAaTax 18.01
36 [IpriMeHeHVe CKaIIpHOTO MPOM3BeeHNUs] BEKTOPOB K pPeLlIeHuI0 3a/1au 20.01
37 [ToaroToBKa K KOHTPO/IBHOM paboTe 1o TeMe «COOTHOIIIEHHe MeX/y CTOPOHAMH U 25.01
yIJIaMU TpeyrosibHUKa. CKalsipHOe IIpou3BeJieHre BeKTOPOB»
38 KonTtponbHas pabora Ne 3 1o Teme «COOTHOILIEHHE MeX/y CTODOHAMH U yTIaMu 27.01

TpeyroyibHUKa. CKa/sipHOe NPor3Be/ieHre BeKTOPOB».

JiiMHaA OKPY)XHOCTH M IJI0Ia/AbL Kpyra (124)
Pacrnio3HaBaTh MHOTOYTO/IbHUKY, (DOPMYJ/IMPOBaTh OIpeje/ieHe W MNPUBOJUTH INPHUMepPbl MHOTOYIOJbHUKOB. ©OpMy/IMpOBaTh ONpefieneHus
TIOHATUM, CBSI3aHHBIX C OKPY>KHOCTBIO.
WccnenoBath CBOKWCTBA MHOTOYTO/IbHUKOB C ITOMOLLBIO KOMITBIOTEPHBIX ITPOrPAMM.
M306paxaTh ¥ (GOpPMYJTUPOBATh OTpe/ie/IeHHsI BITUCAHHBIX U OMMCAHHBIX MHOTOYTOJIbHUKOB.
@®opMy/IMpOBaTh U JOKa3bIBaTb TeOPeMbI O BIIMCAHHOU U OMMCAHHOU OKPY>KHOCTA MHOTOYT'OJIbHUKA.
VccnenoBaTh CBOWCTBa KOH(MUIYPALMi, CBSI3aHHBIX C OKPY>KHOCTBIO, C [IOMOLL[bI0 KOMITbIOTEPHBIX [IPOTrPamMM.
Pemars 3alaun  Ha TIpUMeHeHWe, [l0Ka3aTe/JbCTBO M BBbIUMC/IeHUs. MozeMpoBaTh yCjIOBHe  33Zlaud  C  IOMOLIBI0  yepTexa |
PUCYHKa, TTPOBOJIUTh JIOTIOJIHUTE/IbHbIE TIOCTPOeHUsI B XOZie pellieHus. BoijensiTh Ha uepTe)xe KOH(GUTypaLul, HeoOXoJuMble JJisi TIPOBeJeHus
000CHOBaHMH JIOTUYECKUX I1aroB pelleHus. VIHTepnpeTHpoBaTh NOMyUeHHbI Pe3y/IbTaT U COMOCTAB/ISITh €ro C YC/IOBUEM 3aJauM.




BOCHPOI/BBO,E[I/ITL n HCI10/1b30BATH CbOpMYIII/IpOBKI/I OHPG,E[E]IEHHI‘;I, KOHCTPYUPOBATH HEC/IOXKHbIE
CAMOCTOATEJ/IbHO. BOCHpOI/BBO,Z[I/ITI) (bOpMYJ'II/IPOBKI/I n A0Ka3aTe/IbCTBa N3yUYeHHbIX TeopeM, IMpoBOJWUTHL HEC/IO>KHBIE

CAMOCTOSATE/IbHO, CCh/IAThCA B XO/ie 000CHOBaHMIA Ha oripefesjieHusd, TeOpeMbl, dKCUOMbI

ornpeaejaeHns
A0Ka3aTe/IbCTBa

39 Pabota Haz ommbkamu. [IpaBUbHBIE MHOTOYTO/TEHUKH. 1.02

40 OKpY’KHOCTb, OIKMCaHHasl 0KOJIO NIPaBU/IbHOIO0 MHOIOYT'O/IbHMKA Y BIIMCaHHas B 3.02
NIPaBUIbHBI MHOTOYTOJIbHUK

41 ®opmyJibl AJ1s1 BBIYACIEHUS IJI0LaU NTPaBUIBHOIO0 MHOTOYTO/IbHUKA, ero CTOpoHsl | 8.02
Y pajuyca BIIMCAHHOW OKPY>KHOCTH

42 Perienvie 3azau 1o teme «IIpaBr/ibHBIE MHOTOYT'OJIBHUK» 10.02

43 JnHa OKpy>KHOCTH 15.02

44 Perenve 3azau 1o Teme «/IiviHa OKpY>KHOCTH» 17.02

45 [Tnomazae Kpyra ¥ KpyroBoro ceKkropa 22.02

46 Perienue 3azau o teme «Ilnomjaze Kpyra ¥ KpyroBoro CeKTopar». 24.02

47 O600111eHMe IO TeMe «/IyTiHa OKPY>XHOCTH. TLoiase Kpyra» 1.03

48 Perienue 3azmau no teme «/vHa okpykHOCTH. [lnomjags Kpyra» 3.03

49 [ToaroTOBKa K KOHTPOJIBLHOM paboTe 10 TeMe «/[iMHa oKpy>kHOCTH. [T10111a6 10.03
Kpyra»

50 KontponbHas pabora Ne 4 1o Teme: «/[vHa oKpykKHOCTH. [T1011aib Kpyray. 15.03

JABmwxenue (6 u)

[TonsiTve ABY>KeHUsI. TTapasiie/ibHbIN MepeHoC ¥ MoBOPOT. PellieHue 3a7au.

CTpouThb paBHble U CUMMEeTPHUYHbIE (PUTYDPbI, BHITIOIHSATD Napa’lie/bHbIi ITepeHoC U TOBOPOT.

I/ICCJ'IE,Z[OBEITB CBOMCTBA ABVOKEHUS C TIOMOILBHO KOMITBIOTEPHBIX IIPOI'DAMM.

BbInonHATh IMPOEKTHI I10 TeEMaM IreOMeTpUUeCKHUX Hp606pa30BaHHﬁ Ha ITJIOCKOCTH.

Pematsb 3d/1a4M Ha J0Ka3aTe/IbCTBO W BBIUHMC/IEHUA BbI,E[EJ'IHTb B YCUJIOBUM 3a/jd4UM yC/IOBHE U 3dK/TFOUYEHHE. Ol'II/IpaHCI) Ha ycjioBUe

3a44d4U, IIPpOBOJUTH HeOGXO'Z[I/IMLIe A0Ka3daTe/IbHbIE DACCYXXAEHUS.

MO,Z[EJII/IPOB(:ITB ydj10BHE 3a4d4YM C MTOMOIBIO YepTeXa U PUCYHKAa, ITPOBOAUTE AOIO/JTHUTE/IbHBIE TIOCTPOEHHSA B X0/ € DelleHUsd.




BocrnponsBoguTh U MCI0/1b30BaTh (HOPMYIUPOBKY OTpeze/ieHni, KOHCTPYHPOBATh HeCI0XHbIe OrpefeeHust
camocTosTe/lbHO. Bocrpor3BoguTh GOpMYJTMPOBKU U [j0Ka3aTe/IbCTBA M3YUeHHBIX TeopeM, POBOAUTEL HEC/IOXKHbIEe JoKa3aTehCTBa
CaMOCTOSITe/TbHO, CChUIAThCS B X0/le 000CHOBaHMI Ha Ompeie/ieHus, TeOpeMbl, aKCHOMBI

51 Pab6oTa Haz omMbkaMu. TToHSATHE ABYKEHHMS. 17.03
52 [TapanienbHBIN epeHocC. 2903
53 [ToBopor. 31.03
54 Perienue 3az1au 1o TeMe «IlapaniensbHbiii mepeHoc. I[ToBopoT» 5.04
55 [ToAroToBKa K KOHTPO/IBHOM paboTe 110 TeMe «/[BrKeHHe» 7.04
56 KonrposneHast pabota Ne 5 o Teme: «/[BrkeHne». 12.04

HauanbHble cBejieHUs U3 crepeomMeTpuH (4 1)
Ky®0, napannenenunes, npyu3Ma, nupamuza. I[Ipumeps! ceuennid. I1prmepsl pa3BepTok. OObeMbI TeJl.
MHororpasHuku. Tesa ¥ TOBEpXHOCTH BpalLjeHUs
BBINOTHATE TIPOEKTHI TI0 TeMaM TeOMeTPHUeCKHX 1peobpa3oBaHUi Ha TVIOCKOCTH.
Pemats 3a1auu Ha J0Ka3aTe/bCTBO U BbIUMC/IeHUS BhIzlesiATh B yC/IOBUM 3a/laui YC/I0BHe U 3aK/IroueHue. Onvpasch Ha
yCJI0BHe 3aJjaull, IPOBOAUTH HEOOXOJUMBbIe /J0Ka3aTe/lbHble PaCCy KAeHMUsI.
Bocnpon3BoauTh U UCI0/Ib30BaTh (POPMYJIMPOBKY OIpe/ie/leHU, KOHCTPYUPOBAaTh HeC/I0XKHbIe OIpe/ieleHust
CaMOCTOSATEeJIEHO.

57 Pabora Haz ommibkamu. ITpegmeT crepeoMeTpun. MHororpaHHuk. [1py3ma. 14.04
58 [Mapannenenunesn. O6beM Tesa. [Tupamuza 19.04
59 LumuHAp U KOHYyC 21.04
60 Cdepa u map 26.04
AKcUOMBI IVIAHUMeTPUH (2u)
61-62 006 akcroMax reoMeTpHUU 28.04
5.05

HToroBoe noBTopeHue (6 u)
[ToBTOpenue. HauanbHble reomeTpuyeckue ceefeHus. [lapaniensbHele npsMble. OKPY>KHOCTb.
HauasnbHbie reometprueckue cBefieHus. [lapanienbHbie nipsgmble. TpeyrosbHUK. YeTbpexXyrosbHUKU. BeKTOpBbI.
PeraTe 3a1aum Ha 0Ka3aTeIbCTBO M BbIUKC/IeHUsI BoilesisiTh B yC/I0BUM 33/jaUud YCI0BUE U 3ak/roueHre. Onupasich Ha
yC/IOBHe 3aflaui, TIPOBOIUTH HEOOXOMMbIe 10Ka3aTe/IbHbIe PaCCy K/IeHMS.
BocrnponsBoauTh U MCI0/1b30BaTh (HOPMYIUPOBKY OTpeze/ieHni, KOHCTPYHPOBATh HeCI0XHbIe OrpefesieHust



CaMOCTOATEJ/IbHO.
MO,ZLEJII/IPOBEITI) ydioBuHe 3a/1da4M C TIOMOILIBIO YePTeXa U PUCYHKd, ITIPOBOAUTDL OOMOJ/JTHUTE/IbHBIE TIOCTPOEHUSA B XO04€

pelleHusl.
63 IToBTOpeHue 110 TeMe «HauanbHbIe TeOMETPUYECKHE CBefleHus », «IlapaienbHbie 10.05
NIpSIMbIe»
64 [ToBTOpeHue no TeMe «TpeyronbHUKU» 12.05
65 [ToBTOpeHMe no TeMe «HeTbIpexXyroJbHUKK» 17.05
66 [TosTOpenue no TeMe «OKpPY)XHOCTb», «Ilnomane», «Bekropsl. Metos KoopauHat» | 19.05
67 IIpomexxyTouHas arTecTaLys 24.05
68 O06o061maroluit Ypok 26.05

Teometpust 7 — 9. YueOHUK /17151 0011je006pa3oBaresibHbIX yupexxgeHuid. / JI.C. AranacsiH, B.®. Byty3os, C.b. Kagomues, O.I.ITo3nsk, N.W.
FOpuna. / M.: [Ipocseienue, 2019.

IIporpammsl o reoMetpuu a1 7 — 9 knacca. Asrop JI.C. AraHacsH.

AraHacsy, JI.C. M3yyeHue reomeTpuu B 7-9 KiI.: MeToAUUeCcKue pekoMeHjanuu s yuutens / JI.C. AtanacsaH, B.®. byty3os, FO.A. I'1a3k0B U Ap.
—M.: TIpocsenenue, 2019.

Teometpusi: pabouas Tetpagp: 7 Ki. /JI.C.AranacsiH, B.®.byty30s, FO.A.I'na3koB, M.U.FOguHa. — M.: TIpocBeirienue, 2019.

IumakTruecKre MaTepyasbl 10 reoMeTpun: 7 Knacc: K yue6Huky JI.C. AtaHacsHa u ap. «[eometpus 7 — 9 knaccel» / H.b. MenbHuKOBa, I A.
3axapoBa. — M.: M3aarenscTBO «OK3amen», 2019

3BaBuy, JI.W. TecTsl 110 reoMeTpuu. 7 Kiacc : K yueoHuky JI.C.AtaHacsHa, B.®.byty3oBa, C.b.Kagomiiea u ap. «I'eomeTpusi.7-9
kiaccein/J1.1.3BaBuy, E.B.IToTocKyeB. — 2-e u3f.,nmepepab.u gom. — M.: M3garenbcTBo «Ik3aMeH»,2019.-95,[1]c. (Cepusi «YueGHO-MeToquue CKUM
KOMILJIEKT» )

3uB B.I". TeomeTpusi. Aunaktudyeckue Mmatepuansl. 7 Ki. / b.I.3uB, B.M.Meilinep. — 16-e u3g. - M.: [Ipocsenjenue, 2020. -127 c.: un.
3uB b. I, Melinep B. M. /lugakTiueckue Marepuasbsl 1o reomeTpud 3a 9 knacc. — M.: Ilpocsemenue, 2019.
MenbHrkoBa H.b. Tematnueckuii KOHTpOJIb 110 reOMeTpUH. 9 Kiacc.

Maremaruueckuie Tabmuiisl bpazuca.



C6opHUK 3a/1au 10 reoMeTpuu 7 Kiacc / B.A. T'yceB. — M.: U3parenscTBO «OK3amen», 2019
T'eomeTpust: pabouast TeTpajib: 7 Ki. /J1.C.AtaHacsH, B.®.Byty3o0s, FO.A.T'na3ko, N.1.FOauna. — M.: TIpocseiiierue, 2019.

Pabouas TeTpa b TI0 TeoMeTpuu: 7 Knacc: K yuebnuky JI.C. AraHacsiHa u zip. «'eomeTpusi 7 — 9 kaccel» / FO.A. Tnaskos, I[1.M. Kamaes. — M.:
N3parenbcTBO «OK3aMeH», 2019

Tectbl o TeomeTpuu: 7 Kiacc: K yueOHUKY JI.C. AtaHacsiHa u ap. «'eometpusi 7 — 9 Knaccei» / A.B. ®@apkoB. — M.: U3gatenbcTBO «IK3ameH», 2019

dapkoB A.B. KoHTposbHbIe paboThI 110 TeoMeTpuu: 7-9 Kinacchl: K yueObHuKy JI.C.AtaHacsiHa u Ap. «I'eometpust. 7-9 knaccei» @PI'OC(k HOBoMy
yuebHuKy)/ A.B.dapkoB. — M.: 3xaTenbcTBO «OK3amen», 2022.-95,[1] c. (Cepusi «YueOHO-MeTouue CKUH KOMILIEKT» )



	​ МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	​ Метапредметные результаты освоения программы учебного предмета «Математика» характеризуются овладением универсальными познавательными действиями, универсальными коммуникативными действиями и универсальными регулятивными действиями.
	​ 1) Универсальные познавательные действия обеспечивают формирование базовых когнитивных процессов обучающихся (освоение методов познания окружающего мира; применение логических, исследовательских операций, умений работать с информацией).
	​ Базовые логические действия:
	​ - выявлять и характеризовать существенные признаки математических объектов, понятий, отношений между понятиями; формулировать определения понятий; устанавливать существенный признак классификации, основания для обобщения и сравнения, критерии проводимого анализа;
	​ - воспринимать, формулировать и преобразовывать суждения: утвердительные и отрицательные, единичные, частные и общие; условные;
	​ - выявлять математические закономерности, взаимосвязи и противоречия в фактах, данных, наблюдениях и утверждениях; предлагать критерии для выявления закономерностей и противоречий;
	​ - делать выводы с использованием законов логики, дедуктивных и индуктивных умозаключений, умозаключений по аналогии;
	​ - разбирать доказательства математических утверждений (прямые и от противного), проводить самостоятельно несложные доказательства математических фактов, выстраивать аргументацию, приводить примеры и контрпримеры; обосновывать собственные рассуждения;
	​ Работа с информацией:
	​ - выявлять недостаточность и избыточность информации, данных, необходимых для решения задачи;
	​ - выбирать, анализировать, систематизировать и интерпретировать информацию различных видов и форм представления;
	​ - выбирать форму представления информации и иллюстрировать решаемые задачи схемами, диаграммами, иной графикой и их комбинациями;
	​ - оценивать надёжность информации по критериям, предложенным учителем или сформулированным самостоятельно.
	​ 2) Универсальные коммуникативные действия обеспечивают сформированность социальных навыков обучающихся.
	​ Общение:
	​ - воспринимать и формулировать суждения в соответствии с условиями и целями общения; ясно, точно, грамотно выражать свою точку зрения в устных и письменных текстах, давать пояснения по ходу решения задачи, комментировать полученный результат;
	​ - в ходе обсуждения задавать вопросы по существу обсуждаемой темы, проблемы, решаемой задачи, высказывать идеи, нацеленные на поиск решения; сопоставлять свои суждения с суждениями других участников диалога, обнаруживать различие и сходство позиций; в корректной форме формулировать разногласия, свои возражения;
	​ - представлять результаты решения задачи, эксперимента, исследования, проекта; самостоятельно выбирать формат выступления с учётом задач презентации и особенностей аудитории.
	​ Сотрудничество:
	​ - понимать и использовать преимущества командной и индивидуальной работы при решении учебных математических задач; принимать цель совместной деятельности, планировать организацию совместной работы, распределять виды работ, договариваться, обсуждать процесс и результат работы; обобщать мнения нескольких людей;
	​ - участвовать в групповых формах работы (обсуждения, обмен мнениями, мозговые штурмы и др.); выполнять свою часть работы и координировать свои действия с другими членами команды; оценивать качество своего вклада в общий продукт по критериям, сформулированным участниками взаимодействия.
	​ 3) Универсальные регулятивные действия обеспечивают формирование смысловых установок и жизненных навыков личности.
	​ Самоорганизация:
	​ - самостоятельно составлять план, алгоритм решения задачи (или его часть), выбирать способ решения с учётом имеющихся ресурсов и собственных возможностей, аргументировать и корректировать варианты решений с учётом новой информации.
	​ Самоконтроль:
	​ - владеть способами самопроверки, самоконтроля процесса и результата решения математической задачи;
	​ - предвидеть трудности, которые могут возникнуть при решении задачи, вносить коррективы в деятельность на основе новых обстоятельств, найденных ошибок, выявленных трудностей;
	​ - оценивать соответствие результата деятельности поставленной цели и условиям, объяснять причины достижения или недостижения цели, находить ошибку, давать оценку приобретённому опыту.
	​ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	​ Предметные результаты освоения Примерной рабочей программы по математике представлены по годам обучения в следующих разделах программы в рамках отдельных курсов: в 5—6 классах — курса «Математика», в 7—9 классах — курсов «Алгебра», «Геометрия».
	​ Развитие логических представлений и навыков логического мышления осуществляется на протяжении всех лет обучения в основной школе в рамках всех названных курсов. Предполагается, что выпускник основной школы сможет строить высказывания и отрицания высказываний, распознавать истинные и ложные высказывания, приводить примеры и контрпримеры, овладеет понятиями: определение, аксиома, теорема, доказательство — и научится использовать их при выполнении учебных и внеучебных задач.
	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «математика» 5-6 класс
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	​ СОДЕРЖАНИЕ УЧЕБНОГО КУРСА 5 КЛАССА
	​ Натуральные числа и нуль
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