PABOYAA NMPOrPAMMA YYEBHOIO NMPEAMETA « MATEMATUKA»

1) NOACHUTENbHASA 3ANMUCKA
Paboy4as npozpamma cocmassneHa Ha OCHo8e:
- KoHuenyuu paszsumusa mamemamu4ecko2o obpazosaHus (2018 2.);
- mpebosaHuli @rocC 000 K pe3yabmamam 0C80€eHUS OCHOBHOU 0bpazosamesibHOU npozpammel
000 (np. MuHnpoceeweHua Poccuu om 31.05.2021 2. Ne 287);
- MpumepHoli paboyeli npoepammsl OCHOBHO20 0bue2o0 0bpazosaHus No mamemamuke (6a3zoeabili
yposeHb) (0006peHHOlU peweHueMm ¢pedepasnbHO20 y4ebHO-Memoou4ecKko2o 06beOUHEeHUs o
obwemy obpazosaHuto, NPomokosa 3/21 om 27.09.2021 2.).
Paboyasa npoepamma pazpabomaHa ¢ yYyemom npo2pammel popmuposaHus YY/ y obyyarouuxcs
u pabouyeli npo2pamMmmsl 80CIIUMAHUS.
Pabouas npoepamma yvyebHozo npedmema «Mamemamuka» (Oanee - paboyas npozpamma)
8K/04aEM:

- NOACHUTE/NIbHYIO 3aMUCKY,

- copep:kaHue yyebHoro npegmerta,

- NNIaHMpyeMble pe3ybTaTbl OCBOEHWS NPOrpammbl y4ebHOro npegmeTa,

- TeEMaTUYeCcKoe NaHMpPOBaHMeE.
Obwas xapakmepucmuka y4ebHozo npedmema « Mamemamuka»
B anoxy yndposoit TpaHchopmaumm Bcex chep YenoBeveckolr AeATeNbHOCTU HEBO3MOXKHO CTaTb
06pa3oBaHHbIM COBPEMEHHbIM 4YesioBeKom 6e3 6a30BOM mMaTeMaTU4ecKOW MOArOTOBKM. YKe B
WKO/Ie MaTeMATMKa CAYKUT OMOPHbIM NPEeAMETOM AN U3YYEHUS CMENKHbIX AUCUMNAMH, @ nocne
WKO/Ibl peasibHOM HeobXxoAMMOCTbIO CTaHOBUTCA HenpepbiBHOe 06pas3oBaHWe, 4YTo Tpebyer
NonHOUEHHOMN 6a3oBoi obuweobpasoBaTesibHON MOAFOTOBKM, B T.4. M MaTeMaTM4yecKom. 3ITo
06yCcNnoBAEHO TeM, YTO B HalUM AHM PACTET YMCNO Npodeccuin, CBA3AHHbIX C HENOCPEACTBEHHbIM
NPUMEHEHNEM MATEMATUKU: U B chepe IKOHOMMUKK, U B BM3HECe, U B TEXHONOTMYECKUX 0b61acTaX,
N farke B ryMaHUTapHbIX chepax. Takmm obpa3om, Kpyr WKOAbHUKOB, A1 KOTOPbIX MaTeMaTuKa
MOXKET CTaTb 3HAYMMbIM NPeaMETOM, PacLUMpPSEeTCA.
MpaKTMyeckaa MONEe3HOCTb MaTeMaTUKM O0bycnoBneHa Tem, 4YTo €€ npeaMeToM ABAAKTCA
byHOAMeHTaNnbHbIe CTPYKTYpbl Hallero mMupa: MPOCTPAHCTBEHHble GOPMbI U KONMYECTBEHHbIE
OTHOLWIEHMA OT NPOCTENLINX, YCBAMBAEMbIX B HEMOCPEACTBEHHOM OMbITE, 4,0 AOCTATOYHO C/IOXKHbIX,
HeobXxoAMMbIX ANA Pa3BUTUA Hay4YHbIX M NPUKNAAHbLIX UAEN. Be3 KOHKPEeTHbIX MaTemMaTUYeCKUx
3HaHMW 3aTPyAHEHO MNOHMMaHMEe MPUHLUMMNOB YCTPOMCTBA M UCMNOJIb30BaHMA COBPEMEHHOM
TEXHWUKW, BOCMPUATME W UMHTeprnpeTaumsa pa3Hoobpa3HOM COUuMANbHOM, 3SKOHOMMUYECKOW,
noauTuyeckorm uHpopmaummn, manosddeKTMBHA NOBCEAHEBHAA MPAKTMYECKaAa AeATe/lbHOCTb.
Karkaomy 4yenoBeky B CBOEW XKU3HM NPUXOAUTCA BbINONHATb PACY€Tbl U COCTaBAATb aNFTOPUTMbI,
HaxoaAuTb WM NPUMeEHATb GopMynbl, BNALETb NPAKTUYECKMMU MNPUEMAMM  FE€OMETPUYECKUX
M3MEPEHUN U NOCTPOEHUM, YNTaTb MHOPMALMIO, NpeacTaBAeHHYO B BuAe Tabauu, Anarpamm um
rpaduKoB, KUTb B YCNOBUAX HEOMPEAEeNEHHOCTM M MOHMMATb BEPOATHOCTHLIN XapaKTep
CNYYaMHbIX COObITUIA.
OpHOBpEeMEHHO ¢ pacwmpeHnem chep NPUMeHeHUs MaTeMaTUKM B COBpeMeHHOM obLiecTtse BCE
bonee BaKHbIM CTAHOBMUTCA MaTeMaTUYECKMIA CTUIb  MbIW/IEHMA, NPOABAAKOWMIACA B
onpefenéHHbIX YMCTBEHHbIX HaBblKax. B npouecce n3yyeHMAa mateMaTUKM B apceHan NpUMEmMos U
METOZ0B MbILNEHNA YeNoBeKa ecTecTBEHHbIM 06PaA3OM BKAOYAKOTCA MHAYKUMA U AefyKums,
06006LEeHMEe UM KOHKpeTM3auusa, aHaau3 U  CUMHTe3, KhnaccuduKaums U cucTemaTmsaums,
abctparnpoBaHMe U aHanorvAa. OOBEKTbl MATEMATUYECKMX YMO3AKAKUYEHWUN, npaBuna ux
KOHCTPYMPOBAHMUA PACKPbIBAOT MEXaHM3M /IOTMYECKUX MOCTPOEHUM, cnocobCcTBYOT BblipaboTke
ymeHua ¢opmynnposBaTb, ODOOCHOBbLIBATb M [A0KasbiBaTb CYXKAEHMA, TEM CaMbiM pPa3BUBAIOT
NlorMyeckoe MbilwneHne. Beayuwias ponb NpUHaAANEXUT MaTematMke U B GOPMUPOBAHUMU



ANTOPUTMMUYECKON KOMMOHEHTbI MbIWWAEHMA U BOCMUTAHUM YMEHUN LEACTBOBATb NO 3aZaHHbIM
aNropuTMam, COBEPLUEHCTBOBATb M3BECTHblE M KOHCTPYMPOBATb HOBble. B npouecce peleHua
33434 - OCHOBOM y4ebHOM AeATeNbHOCTU Ha YPOKax MaTeMATMKM - Pa3BMBAIOTCA TaKKe TBOPYECKasn
M NPUKNALHAA CTOPOHbI MbILWEHMUS.

ObyyeHne maTemaTMKe JAET BOSMOMKHOCTb Pa3BUBaTb Y 0OYYaOLWMXCA TOYHYIO, PALMOHANbHYIO U
MHPOPMATMBHYIO pedb, YymeHue oTbupaTb Hambonee noaxopAlme A3bIKOBbIE, CUMBOJINYECKME,
rpaduyeckme cpeacTsa gNA BbipaXKeHUA CYKAEHUN N HAarNAAHOTO UX NPeACTaBNEHUA.
HeobxogmMmbim KOMNOHEHTOM 0bLiei Ky/nbTypbl B COBPEMEHHOM TOJIKOBaHUWU ABAAeTcA obuiee
3HAKOMCTBO C MeTOAaMM MO3HAHUA AENCTBUTENBHOCTU, NPeacTaBleHne O NnpegMmeTe U mMeToaax
MaTEMATUKKM, WX OTANYMA OT METOAOB APYrUX eCTECTBEHHbIX W TYMAHUTApHbIX HayKk, 06
0COBEHHOCTAX NPUMEHEHMA MATeMATUMKU ANA PeleHUA HayydHbIX M NPUKAALHbIX 33a4ay. Takum
obpasom, maTtematmyeckoe obpasoBaHMe BHOCUT CBOWM BKNaa B GopmMpoBaHue obLein KynbTypbl
Yyenoseka.

N3yyeHMe maTeMaTUKM TaKKe CNocobCTByeT 3CTETUYECKOMY BOCMUTAHMIO YeN0BEeKa, MOHUMAHMUIO
KPacoTbl M M3AWECTBa MATEMATUYECKUX PaCCYyXKAEHWUN, BOCMPUATUIO TEOMETPUYECKUX dopm,
YCBOEHUIO UAEN CUMMETPUMN.

Lenu u ocobeHHocmu u3y4yeHus y4ebHo20 npedmema « MamemamuKu»

MpropuTeTHbIMUK Lenamm 0bydyeHna maTemaTmke B 5-9 Knaccax sBnatoTcA:

- bopmMMnpoBaHME LEHTPaAsIbHbIX MAaTEMATUYECKUX MOHATUIM (4MCNO, BEeNYMHA, reoMeTpuyecKas
burypa, nepemeHHan, BepPOATHOCTb, OYHKUMA), obecneynBalOWMX MNPEEMCTBEHHOCTb U
NepcnekTMBHOCTb MaTeMaTUYeCKOro o6pasoBaHnA obyyatoLwmxcs;

- nogBeaeHne oby4alOWMXcA Ha AOCTYNHOM ANA HUX YPOBHE K OCO3HAHUIO B3aMMOCBA3M
MATEMATUKM W OKPY)KAOWEro Mupa, MNOHMMaHME MaTEMATUKM KaK 4acTu oblwen KynbTypbl
Yye/IoBEYECTBa;

- pa3BUTUE WHTENNIEKTYasIbHbIX U TBOPYECKUX CMOCOOHOCTElM 0O6yYatolmxca, MOo3HaBaTe/bHOM
aKTUBHOCTW, MCCNEeAO0BaTENbCKMX YMEHWUM, KPUTUYHOCTU MBbIWIEHUA, WUHTEpeca K W3y4YeHUto
MaTEMATUKMK;

- popmumpoBaHne GYHKLMOHANbHOM MaTeMaTUYEeCKOM [PaMOTHOCTM: YMEHMA pacno3HaBaTb
NpoABAEHNA MaTEMATUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEN B peasnbHbIX ¥MU3HEHHbIX
CUTyaUMAaX M NpU  M3YYEeHUM Apyrux y4vyebHbiXx npesmeToB, MNPOABAEHMA 3aBUCUMMOCTEN U
3aKoHOMepHocTel, GopMyNINPOBaTb MX Ha A3bIKE MATEMATMKM M CO34aBaTb MaTeMaTuyeckue
MOZENU, TMNPUMEHATb OCBOEHHbIM MaTeMaTM4YecKMih annapaT A1 peleHuMAa NpPaKTUKo-
OPUEHTUPOBAHHbIX 33434, UHTEPNPETUPOBATL M OLLEHWBATbL MNOJIyYEHHbIE pe3y/ibTaTbl.

OCHOBHbI€e AUHUU COOePHAHUA Kypca MamemamuKu 8 5-9 Kaaccax: «4ucna v BbluUCNEHUAR,
«Anrebpa» («Anrebpanyeckue BbipaxKeHUs», «YpaBHEHMA U HepPaBEHCTBa»), K DYHKUMNY,
«FeomeTpusa» («FreomeTpuyeckne GuUrypbl 1 UX CBOMCTBa», «MamepeHne reomeTpuUYecKmx
BE/IMYMHY), «BEpOATHOCTb M CTAaTUCTUKaA®.

[aHHble IMHMM PA3BMBAOTCA NAPANNENbHO, KaXKaasn B COOTBETCTBMM C COOCTBEHHOM IOTMKOM,
OHAKO He He3aBMCUMO OLHA OT APYIOM, @ B TECHOM KOHTaKTe 1 B3aumogaenctammn. Kpome sToro,
nx o6begMHAET NOrMYeCcKan CoCTaBAAOLWAA, TPAAULMOHHO NPUCYLLAA MaTeMaTUKe U
NPOHM3bIBAIOLL,AA BCE MAaTEMATUYECKMNE KYPCbl U cofeprKaTesibHble AMHun. ChopmMmynmposaHHoe B
®rocC 000 TpeboBaHUE «yMeTb ONepUpPoBaTb NOHATUAMU: ONpeaesieHne, akcMoMa, TeEopPemMa,
[,0Ka3aTeNIbCTBO; YMEHME PaACnO3HaBaTb UCTUHHbBIE U JIOXKHbIE BbICKA3blBaHMA, NPUBOAMUTD
nPUMepbl U KOHTPNPUMEPbDI, CTPOUTb BbICKA3bIBAHWUA U OTPULAHWNA BbICKA3bIBAHUN» OTHOCUTCA KO
BCEM Kypcam, a GOpMUpPOBAHME NOTUYECKMX YMEHWUI pacnpeaenseTcs No Bcem rogam obyvyeHus
Ha ypOBHEe OCHOBHOro ob6uero obpasoBaHuA.

CopeprkaHme 06pa3oBaHUA, COOTBETCTBYIOLLEE NPeaAMETHbIM pe3ybTaTaM 0CBOeHUA MpumepHomn
paboyei nporpammel, pacnpesenéHHbiM No rogam obyyeHua, CTPYKTYPMPOBAHO TakKMM o0bpasom,
4yTO6bI KO BCEM OCHOBHbIM, NPUHUMNMANBHBIM BONpocam oby4yatowmeca obpaltanmco



HeOAHOKPaTHO, YTOObI OBNAAEHME MAaTEMATUYECKUMM NMOHATUAMM U HABbIKaMK OCYLLECTBAANOCH
nocnefoBaTeIbHO M NOCTyNaTe/IbHO, C COBNAEHNEM NPUHLMNAE NPEEMCTBEHHOCTH, @ HOBbIE
3HaHMA BKIOYA/IUCH B OOLLLYIO CUCTEMY MaTeMaTMUUYECKMX NpeacTaBAeHUn 0byYatoLWmnxcs,
pacwmpsaa n yrnybnas eé, obpasya NpoyYHble MHOXKECTBEHHbIE CBA3MW.

Mecmo yyebHozo0 npedmema «Mamemamuka» 8 y4yebHoOM naaHe

B cooTBeTcTBMM ¢ PIOC OO0 maTemaTurKa ABnadeTca 0653aTe/ibHbIM NPeaMeTOM Ha AaHHOM
YPOBHe 06pasoBaHus.

B 5-9 Knaccax yuebHbin npegmeT «MaTemaTrKa» TpaguLUMOHHO M3YyYaeTca B paMKax ciedyoLmnx
y4ebHbIX KypCoB:

B 5-6 Knaccax - Kypca « MaTemaTuka»,

B 7-9 Knaccax - KypcoB «Anrebpa» (BK/IOYaA 3N1€MEHTbl CTaTUCTUKU U TEOPUU BEPOATHOCTEN) U
«eomeTpuar.

HacToswen nporpammoi BBOAUTCA CAMOCTOATE/IbHbIN y4ebHbIN Kypc «BepoaTHOCTb 1
CTAaTUCTUKaA».

HacTosawen nporpammoi npeaycmaTpuBaeTca BblaeneHne B ydebHOM nnaHe Ha U3yyeHue
MaTeMaTUKM B 5-6 Knaccax 5 yuebHbIx YacoB B HEAE/NIO B TEYEHME Kaxgoro roga obyyenus, 8 7-9
Knaccax 6 y4ebHbIX YacoB B HEAENI0 B TEYEHME KAXKAO0rO roga obyyeHua, scero 952 yyebHbix Yaca.



2) NTAHUPYEMDBIE PE3Y/IbTATbl OCBOEHUYYEBHOIO NPEAMETA « MATEMATUKA» HA
YPOBHE OCHOBHOIO OBLLIEFO OEPA30BAHMUA (EA30BbIN YPOBEHD)

JIMMHOCTHBIE PE3Y/IbTATDI
Jlu4HOCMHbIE pe3yabmamel 0C80eHUA npo2pamMmmsel y4ebHozo npedmema «MamemamuKka»
XapaKkmepusyomcs:
nampuomuyecKoe eocnumaHue:
- NPOAB/IEHMEM MHTEpPeca K MPOLJIOMY U HACTOALLEMY POCCUMCKOM MaTeMaTUKU, LEeHHOCTHbIM
OTHOLUEHMEM K AOCTUNKEHMUAM POCCUMCKMX MAaTEMATUKOB U POCCUMCKOM MaTEMATUUYECKOW LLKOJIbI,
K MCNONIb30BaHMIO 3TUX AOCTUNKEHWUI B APYrnX HayKax U NpUKnagHbix chepax;
2paxc0aHcKoe u 0yXo08HO-HpascmeeHHoe socnumaHue:
-TOTOBHOCTbIO K BbIMOJIHEHUIO 06S3aHHOCTEM TpaskgaHWHA M peanus3auumM  ero npas,
npeacTaBNeHMEM O MaTeMaTUMYECKUX OCHOBaxX (QYHKUMOHMPOBAHUA PaA3/IUUHbIX CTPYKTYP,
ABJIEHWNIA, Npoueayp rpa*kaaHCKoro obuiectsa (BbiIbopbl, ONpoChl U Np.);
- TOTOBHOCTbIO K OBCY}KAEHUID 3TUYECKMX Npobsiem, CBA3aHHbIX C MPAKTUYECKMM MPUMEHEHUEM
AOCTUMKEHUN HAYKW, OCO3HAHMEM BaXKHOCTU MOPANbHOITUYECKMX MPUHLMMNOB B AEATE/NIbHOCTU
YYEHOro;
mpydoeoe socnumaHue:
- YCTAHOBKOWM Ha aKTMBHOE Yy4yacTMe B pelleHMM NPaKTUYeCKMX 3agay4  maTeMaTuyeckom
HanpaB/IeHHOCTN, OCO3HAHMEM BaXKHOCTU MaTeMaTU4ecKoro ob6pasoBaHMA Ha MPOTAMKEHUWN BCeW
¥KU3HUM 4N1A ycnewHo npodeccnoHanbHOM AeATeNbHOCTU U Pa3BUTUEM HEODXOAMMbIX YMEHWN;
- 0CO3HaHHbIM BbIOOPOM W MOCTPOEHMEM UHAMBUAYANIbHOW TpPaeKkTopum ob6pasoBaHUs U
YKM3HEHHbIX N/IaHOB C YYETOM JIMYHbIX MHTEPECOB N 06LLECTBEHHbIX MOTPebHOoCTel’;
acmemuyecKoe eocnumaHue:
- CNOCOBHOCTLIO K 3MOLMOHANbHOMY M 3CTETUYECKOMY BOCMPUATUIO MaTEMaTUYECKUX OOBEKTOB,
3a[a4, peWweHnn, paccyKaAeHUn; YMEHUIO BUAETb MaTeMaTUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE;
YyeHHOCMu Hay4Ho20 No3HAHUA:
- OpuveHTaumnen B AeATeIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4HbIX NpeacTaBieHnin 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTMA YesioBeKa, Npupoabl M obuwecTtBa, MOHMMAHWMEM MaTeMaTUYECKOM
HayKKM KaK cdhepbl Ye0BeYeCKOol AeATeIbHOCTM, 3TAaNoB eé Pa3BUTUA U 3HAYMMOCTU A1s Pa3BUTUA
LUBUAN3ALNY;
- OBNafieHNEM A3bIKOM MaTeMaTUKM M MaTeMaTUYECKOW Ky/IbTYPON Kak CpeAcTBOM MO3HaHUA
MUPa;
- OBNaAeHneM NPoCTEMLLMMM HABbIKAMM UCCNen0BaTENbCKOM AeATeNbHOCTH;
¢usuyeckoe eocnumarHue, popmuposaHue Kynbmypbl 300p06bA U 3IMOYUOHAMAbHO20
6nazononyyusa:
- TOTOBHOCTbIO MPUMEHATb MaTeMaTUYyecKMe 3HaHMA B WMHTepecax CBOEro 340pOBbA, BeAEHWS
340pOBOro 06pasa *KM3HKU (340poBOe NUTAHWE, COANAHCMPOBAHHDLIN PEXMM 3aHATUMA U OTAbIXA,
perynapHas ¢pusmyeckaa akTUBHOCTD);
- cGOpPMMPOBAHHOCTLIO HaBblKa pedaeKkcumn, NpM3HaHMEM CBOEro NnpasBa Ha OWMOKY M TaKoro e
npaBa APYroro Ye/N0BEKa;
3Kos102UMecKoe socnumaHue:
- OpMeHTaUMen Ha npUMEeHeHMe MaTeMaTMYECKMX 3HaHUMW ANa peleHua 3agady B obnactu
COXPAHHOCTM OKpYXKalolen cpeapl, NJaHUPOBAHWUSA TMOCTYNKOB W OLEHKM WX BO3MOMKHbIX
nocneacTBUIM ANA OKPYXKaloLWEN cpeabl;
- 0CO3HaHMeM r106anbHOro xapakTepa 3KOIOrMYECKMX NPObaeM M NyTEN UX peLLeHunA.
JluuHocmHeble pe3yabmamel, obecneyusarowjue adanmayuro obyyarowe2ocsa K usmeHaWuUMcs
ycaoeuam coyuanvHoli u npupodHolii cpedol:



- TOTOBHOCTbIO K [JEeWNCTBUAM B YCNOBUAX HeonpeaenéHHOCTW, MNOBbILEHUIO YPOBHA CBOel
KOMMETEHTHOCTU Yepe3 MPaAKTUUYECKYIO AeATe/IbHOCTb, B T.4. YMEHMWEe Yy4nTbCA Yy APYrux Aoaen,
npuobpetaTb B COBMECTHOM AEATE/IbHOCTU HOBble 3HAHWA, HaBblKM WU KOMMNETEHUMU M3 OnMbiTa
apyrunx;

- He0bXo0aMMOCTbIO B GOPMMPOBAHMMN HOBbIX 3HAHWM, B T.4. GOPMyaAMPOBaTb MAEW, MOHATUS,
rmnotesbl 06 0OObEKTax W SBNEHMAX, B T.4. pPaHee He W3BEeCTHbIX, OCO3HaBaTb AedUUMUTHI
COBCTBEHHbIX 3HAHUI U KOMNETEHTHOCTEM, NN1aHUPOBATbL CBOE Pa3BUTUE;

- CNOCOOHOCTbIO OCO3HABaTb CTPECCOBYID CUTyaLMIO, BOCMPUHMMATb CTPECCOBYIO CUTYaLMIO KaK
BbI30B, TPeOylOWMN KOHTPMEP, KOPPEKTUPOBATb MPUHUMAEMbIE peLlleHuAa W AencTeus,
dopmMmynmpoBaTb M OLLEHUBATL PUCKU M NocieacTBus, GopmmMpoBaTh ONbIT.

METANPEOMETHDIE PE3Y/IbTATbI
MemanpedmemHble  pe3ysibmamel  0CB0€HUA  npo2pamMmel  yyebHo20  npedmema
«MamemamuKa» XxapaKkmepusylomcsa o0671a0eHUeM yHUBepCasibHbIMU 03Ha8amesnbHbIMU
delicmeusamu, yHUBEPCANbHLIMU KOMMYHUKaMUBHbIMU Oelicmeuamu U YHUBEPCAAbHbIMU
peaynamusHbimu Oelicmeusamu.
lMo3HasamenbHble YY/:
baszossbie noeuveckue delicmsus:
- BbIAB/IATb M XapaKTepMU30BaTb CYLLECTBEHHbIE NMPU3HAKM MaTeMaTUYECKMX OOBEKTOB, MOHATUM,
OTHOLWIEHUA MexXay NOHATMAMK; GOPMYNMPOBATbL ONpeaeNeHna MNOHATUWA; YyCTaHaBAMBATb
CYLLECTBEHHbIM NpU3HaK KnaccuduKaumm, ocCHoBaHMA anAa oboOLWEHUS U CPpaBHEHUS, KpUTepuUn
NPoOBOAMMOrO aHaAn3a;
- BOCNPUHMMaTb, GopmyaMpoBaTb M NpeobpasoBbiBaTb  CYXKAEHWUA: yTBepAUTE/IbHble U
oTpuuaTenbHble, eANHUYHbIE, YaCTHble U 06LIUe; YC/IOBHbIE;
- BbIAB/IATb MaTEMaTUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3N U NPOTUBOPeYns B GpaKTax, AaHHbIX,
HabNlOAEHUAX U YTBEPMKAEHUAX; npegnaraTb KPUTepUuU ANA BblABNEHUA 3aKOHOMEPHOCTEN U
NpPOTUBOPEYNA;
- Aenatb BbiBOAbl C WCMNO/Nb30BAaHMEM 3aKOHOB JIOTUKKM, AO€4YKTUBHbIX W WHAYKTUBHbIX
YMO3aKNOUYEHNIM, YMO3aK/OYEHUI NO aHaNoMuu;
-pa3bupatb [0Kas3aTeNbCTBa MaTEMaTUUYECKMX YTBEPXKAEHUM (npAmMble U OT NPOTUBHOIO),
NPOBOAUTb CAaMOCTOATE/IbHO HEC/IOXKHble A0Ka3aTe/IbCTBA MaTeMaTUYeCKMX GaKTOB, BbICTPpanBaTb
aprymeHTaumio, MpuUBOANTb NPUMEPbI U KOHTPNpMMepbl; 06OO0CHOBbLIBaTb COOGCTBEHHbIE
paccyXaeHus;
- BblIbupatb cnocob peweHna yyebHOM 3adaun (CpaBHMBATb HECKO/IbKO BAPWAHTOB peLleHus,
BbIOMpPaTb Hanbonee NOAXOAALLUMN C YYETOM CAaMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).
basosesle uccnedosamernsckue oelicmaus:
- UCMO/Ib30BaTb BOMPOCbl KaK MCCNenoBaTeNbCKUA MHCTPYMEHT MOo3HaHuA; popmMyanpoBaTb
BOMPOCHI, PUKCMpPYIOLLME NPOTMBOPEUME, NPOBaeMy, CAMOCTOATE/IbHO YCTAaHABAMBATb UCKOMOE U
AaHHoe, GOpMMpPOBaTbL MTMNOTE3Y, apPryMeHTUPOBaTb CBOO MNO3ULNIO, MHEHWUE;
- NPOBOAUTb MO CAMOCTOATE/IbHO COCTaBAEHHOMY MAaHY HECNOX HbIM 3KCnepumeHT, Hebonbluoe
nccnefoBaHMe Mo YCTAHOB/IEHMIO OCODEHHOCTeM MaTemMaTuyeckoro 06bekTa, 3aBUCMMOCTEN
0b6beKToB Mexay cobou;
- camocToATeNbHO ¢opmynmMpoBaTb 0606LWeHNs M BbIBOAbI MO pe3ynbTaTam NpPOBeAEHHOro
HabnloAeHUA, uccnenoBaHUsA, OLEHUBATb AOCTOBEPHOCTb MOJIYyYEHHbIX Pe3ynbTaToB, BbIBOAOB U
0606LeHnit;
- NPOrHO3MPOBaTb BO3MOHOE Pa3BUTME MPOLLECca, a TaKXKe BblABUIaTb NPeAno/IOXKEHNA O ero
Pa3BUTUM B HOBbIX YC/IOBUAX.
Paboma c uHgpopmayueli:



- BbIABNATb HEAOCTAaTOMHOCTb W U3ObITOYHOCTb MHGOPMALMK, [AaHHbIX, HeobXxoguMbIX ANA
peleHns 3aaauu;
- BbIbUpaTb, aHaANM3MpPOBaTb, CUCTEMATU3NPOBATL N MHTEPNPETUPOBATb MHPOPMALMIO Pa3INYHBIX
BMA0B M GOpPM NpeacTaBNeHUS;
- Bblbupatb dopmy npeactaBneHUA MHOOPMALMM U UANKOCTPUPOBATb pellaemMble  33434M
cXemamm, gmarpammamm, MHOM rpadmuKom n nx KOMBUHaUMAMM;
- OLEHMBATb HALEKHOCTb MHPOPMALMM NO KPUTEPUAM, MPEANONKEHHBIM YyYuTenem unu
chOpPMYIMPOBAHHBIM CAMOCTOATENBHO.
KommyHukamueHebie YY/:
ObuweHue:
- BOCMPUHMMATb U GOPMYNMPOBATb CYXKAEHWUA B COOTBETCTBUM C YCNOBUAMMU U Lenammn obieHus;
ACHO, TOYHO, TPAMOTHO BblpPaXaTb CBOK TOYKY 3PEHUA B YCTHbIX M NMUCbMEHHbIX TEKCTAxX, AaBaTb
NOACHEHMA MO XO4Y PeLleHns 3a4a4n, KOMMEHTMPOBATbL NOYYEHHbIM pe3ybTaT;
-B Xo4e ob6cyxaeHus 3a4aBaTb BOMPOCbI MO CYLIECTBY OOCYy»KAaemoin Tembl, npobaemsl,
pelwaemor 3aZa4M, BblCKa3blBaTb WAEW, HALENEHHble HAa MOWCK pPeLleHMA; CONOCTaBAATb CBOMU
CYKOEHUA C CYXXAEHUAMM APYrMX YYaCTHUMKOB AMANOra, ob6Hapy»KMBaTb pasinumMe U CXOACTBO
No3nuMi; B KOppekTHON popme GopmynInpoBaTb PA3HOrNACKA, CBOU BO3PAKEHUSA;
- NPeACTaBNATb  pe3ynbTaTbl peweHna 3a4auyn, SKCNepuMMmeHTa, WCCNefoBaHMA, MNPOEKTa;
CaMOCTOATE/IbHO BbIbMpPaTb GOpMaT BbICTYNNEHMA C Y4ETOM 3a4a4 Npe3eHTauum n ocobeHHocTemn
ayauTopun.
CompyOoHu4yecmeo:
- MOHMMATb M WCNO/Ib30BaTb MNPEUMYLLECTBA KOMAHAHOW W MHAMBUAYanbHOM paboTbl npu
peweHnn y4yebHbIX MaTEMATUYECKMX 3afadvy; MNPUHMMATL LeNb COBMECTHOM AeATeNbHOCTH,
NNIAHMPO BaTb OPraHU3aLMI0 COBMECTHOM paboTbl, pacnpenenatb BuAbl paboT, AoroBapuBaThbCs,
obcyxaaTb npouecc 1 pesyabTaT paboTbl; 0606WaTb MHEHNSA HECKONbKUX NHOAEN;
- y4acTBOBATb B rpynnoBbix ¢popmax paboTbl (06cyKaeHNA, 0OMEH MHEHUAMM, MO3rOBbIE LUTYPMbI
M Ap.); BbINOMHATL CBOK YacTb PaboTbl U KOOPAMHUPOBATL CBOW AENCTBUA C APYIMMU YaeHaMKU
KOMaHAbl; OUEHMBaATb KAyecTBO CBOEro BK/Aada B OOWMA  NPOAYKT MO  KpUTepuam,
CcHOPMYNMPOBAHHBIM YYAaCTHUKAMM B3aMMOAENCTBUSA.
PezaynamueHsie YY/:
CamoopzaaHu3ayuA:
- CAMOCTOATENIbHO COCTaBAATb M/AH, aAropuTM pelleHuAa 3agayu (MM ero 4actb), BblbupaTb
cnocob pelweHMA C  YY4ETOM UMMEIOLMXCA PECypcoB M  COBCTBEHHbIX BO3MOXHOCTEW,
aprymMeHTMpOBaTb M KOPPEKTUPOBATb BaPMAHTbI PELLEHUI C Y4ETOM HOBOM MHPOpMaLUU.
CamoKoHmMpono:
- BNlagetb cnocobamm CamonpoBepKM, CaMOKOHTPONA Mpouecca M pe3ynbTaTta pelleHus
MaTeMaTUyecKom 3aaaum;
- NpeaBuAaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3SHUKHYTb MPU peLleHnn 334341, BHOCUTb KOPPEKTUBDI
B 4EATE/IbHOCTb HA OCHOBE HOBbIX 06CTOATENLCTB, HANAEHHbIX OLWMOOK, BbIABNEHHbIX TPYAHOCTEN;
- OLLEeHNBATb COOTBETCTBME pe3y/bTaTa AeATE/IbHOCTM NOCTAaBAEHHOW LLeIN N YCNOBUAM, O6BACHATD
NMPUYUHBI  OOCTUMXKEHUA WAN  HEOOCTUMXKEHWA Lean, HaxoAuTb OWMOKy, pAaBaTb OULEHKY
npuobpeTEHHOMY OMbITY.

NPEOMETHbDIE PE3Y/IbTATbI
MpepgmeTHble pe3ynbTaTbl 0cBoeHMA [lpumepHoM paboueir nporpammbl MO MaTeEMaTUKe
npeacTasneHbl NO rogam obyyeHua B caeaylowmx pasgenax nporpammbl B pamKax OTAe/bHbIX
KypcoB:
B 5-6 Knaccax - kypca «MatemaTtuKay,
B 7-9 Knaccax - Kypcos «Anrebpa», «feomeTpua», «BepoATHOCTb U CTAaTUCTUKAY.



Pa3BuUTME NOTMYECKUX NPEACTaB/NEHUI U HABbIKOB JIOTMYECKOrO MbILUIEHNA OCYLLECTBASETCA Ha
NPOTAXEHUN BCeX NeT 0byyeHMA B OCHOBHOW LIKO/ME B PaMKax BCEX Ha3BaHHbIX KYypCOB.
MpeanonaraeTcs, YTO BbIMYCKHWUK OCHOBHOW LIKO/Ibl CMOET CTPOUTb BbICKa3bl BAHMA U OTPULAHUA
BbICKa3blBaHWIA, Pacno3HaBaTb MUCTUHHbIE M JIOXHble BbICKa3blBaHWUA, NPUBOAUTbL NPUMEPbI U
KOHTPNPMMEpPbI, OBNAAEeT MOHATUAMM: onpedesieHMe, akcMoma, Teopema, A0Ka3aTeNbCTBO - U
Hay4UTCA UCMONb30BaTb UX NPU BbINOJIHEHUM y4ebHbIX U BHEeYy4ebHbIX 3a4a4.



1. PABOYAA MPOrPAMMA YYEBHOIO KYPCA « MATEMATUKA»

5-6 K/1ACCblI

Lenu usyyeHus yyuebHo20 Kypca

MpuopuTeTHBIMKU LenaMn obydyeHna maTtemaTuKe B 5-6 Knaccax ABNAOTCA:

- npogonkeHne GOPMMPOBAHUSA OCHOBHbIX MaTEMATUYECKUX MOHATUMA (4MCNo, BEAWNYMHA,
reometpuyeckasa  ¢urypa), obecneumBaloWMXx  MNPEEMCTBEHHOCTb W MEPCNeKTUBHOCTb
MmaTemaTmnyeckoro obpasoBaHus obydarowmxcs;

- pa3BUTUE WHTENJIEKTYasIbHbIX U TBOPYECKUX CMocobHocTel obyvarouwmxcs, no3HaBaTe/ibHOM
aKTUBHOCTU, UCCIEA0BATENbCKUX YMEHUIN, MHTEPECA K M3YYEHUIO MATEMATUKK;

- noaseseHne oOy4yaloWMXCA Ha AOCTYNHOM ANA HUX YPOBHE K OCO3HAHWIO B3aMMOCBA3M
MAaTEMATMKM U OKPYIKAIOLLLErO MUPa;

- bopmmpoBaHMe ¢GYHKUMOHANbHON MaTemMaTUYeCKoM TrPaMOTHOCTU: YMEHMA pPacno3HaBaTb
MaTemaTnyeckme o6beKTbl B peasibHbIX *KU3HEHHbIX CUTYyaUMAX, MPUMEHATb OCBOEHHbIE YMEHUA
ANA peleHna NPaKTUKOOPMEHTUPOBAHHbIX 33434, MHTEPNPETUPOBATbL NOJyYEHHbIE Pe3yNbTaTbl U
OL,eHMBATb MX HAa COOTBETCTBUE NPAKTUYECKOM CUTYALUM.

OCHOBHble NIMHMM COAEP)KaHMA Kypca MaTeMaTMKM B 5-6 Knaccax - apudmetmyeckasa w
reomeTpuyeckasn, KOTopble Pa3BMBAIOTCA NApPaNfesibHO, KaXgana B COOTBETCTBUM C COBCTBEHHOM
NOTUKOW, OAHAKO, He HEe3aBMCMMO OAHA OT APYroi, a B TECHOM KOHTAKTE W B3aMMOLENCTBUW.
TaK)Ke B Kypce NPOUCXOAUT 3HAKOMCTBO C 3/1eMeHTaMM anrebpbl U ONUCaTeNbHOM CTAaTUCTUKW.
MN3yueHne apudmeTMyecKoro maTepuana HauYMHAETCA CO CUMCTEMATM3ALUU M PA3BUTUA 3HAHWUN O
HaTypa/sibHbIX YWUCNAX, MNOJIYYEHHbIX B HA4YaNbHOW wWKoae. [pu 3TOM COBEpPLUEHCTBOBAHME
BbIYNCAUTENBHON TEXHUKU W GOPMMPOBAHME HOBbLIX TEOPETUYECKMX 3HAHMK Cco4veTaeTcs C
Pa3sBUTUEM BbIYMCAUTENBHOM Ky/AbTypbl, B YACTHOCTM C OOy4YeHMEM NpPOCTEAWNM MNPUEMAM
NPUKUAKN N OLEHKN PE3YIbTATOB BblYMCAEHUI. M3yyeHMe HAaTypasibHbIX YMCEN NPOAOKAETCA B 6
Kaacce 3HaKOMCTBOM C HA4Ya/lbHbIMWU MOHATUAMMU TEOPUN AENUMOCTMU.

Lpyroit KpynHbiit 610K B coaep’KaHumM apudmeTUUeckon AMHUK - 3To Apobu. Hayano mayyeHun
06bIKHOBEHHbIX U AECATUYHBIX AP0bEN OTHECEHO K 5 Knaccy.

3TO nepBbI 3Tan B OCBOEHUW ApPOOEN, KOraa NPOUCXOAUT 3HAKOMCTBO C OCHOBHbIMWU UAEAMM,
NOHATUAMM Tembl. [lpn 3TOM paccmoTpeHue O0O6bIKHOBEHHbIX Apobeit B nNoaHOM 06béme
npeawecTByeT M3y4yeHU0 AeCATUMYHbIX Apobein, 4To LenecoobpasHO C TOUKU 3PEHUA NIOTUKK
N3NI0XKEHUA YUCNIOBOW JIMHUM, KOrAa nNpaBuaa AEeNCTBUIM C AECATUYHbIMU ApOoBAMM MOXKHO
060CHOBATb Y¥Ke M3BECTHbIMW a/ITOPUTMAaMM BbINOJIHEHUA AENCTBUIA C OObIKHOBEHHBIMKU ApOHAMM.
3HAaKOMCTBO C AECATUYHBIMU APOBAMM PACLUMPUT BO3MOXKHOCTU A/1A NOHMMaHMA 0by4YaloWmMmmca
NPUKNAAHOrO NPUMEHEHMA HOBOM 3anNnUCKU NPU U3YHEHUUN APYTUX NPEAMETOB U NPU NPAKTUYECKOM
MCMNONb30BaHUMN.

K 6 Knaccy oTHecéH BTOpOW 3Tan B M3yvyeHuMn apobeit, rae NpoUCXOAUT COBEPLUEHCTBOBAHME
HaBbIKOB CpaBHEHUA 1M NpeobpasoBaHma apobeit, 0CBOEHME HOBbIX BbIYUCIUTENbHbIX aTOPUTMOB,
OTTa4YMBAHME TEXHUKM BbIYUCIEHWUI, B T.4. 3HAYEHWNI BbIPAXKEHUN, COAEPKALLNX U OObIKHOBEHHbIE,
N [ecATUYHble Apo6KM, YCTAHOBAEHME CBA3EM MEXAY HUMW, PAacCMOTPEHME MPUEMOB peLleHUs
3a4a4 Ha apobu.

B Hauyane 6 Knacca NPOUCXOANT 3HAKOMCTBO C MOHATUEM MPOLLEHTA.

Ocob6eHHOCTbIO U3yYeHMA MONOKUTENbHBIX U OTPULATENbHBIX YNCEN ABAAETCA TO, YTO OHUM TaKXKe
MOTYT PAaCcCMaTPMBATLCA B HECKO/IbKO 3TamnoB..

B 6 Knacce B Hayane usyyeHus Tembl «[1ONOKUTENbHbBIE U OTPULATENbHbIE YNCNA» BblAENAeTCA
nogTema «Llenble ymncna», B pamkax KOTOPOM 3HAKOMCTBO C OTPMULATE/IbHBIMM YMCA aMWU U
AENCTBUAMM C  MNONOXKMTENBHBIMW U OTPULATENIbHBIMM  YMCNAMM  MPOUCXOAUT HA OCHOBE
cofeprKaTenbHoro nogxoga. 3TO MO3BOMAET HA AOCTYNMHOM YPOBHE MO3HAKOMMUTbL YYalMXCA



NMPaKTUYECKM CO BCEMW OCHOBHbIMW MOHATUAMM TeMbl, B T.4. U C MNPaBWIAaMWU 3HAKOB NpwU
BbINOIHEHUM APUPMETUYECKUX AENCTBUIN. WM3yyeHWe pauMoHaNbHbIX YMCEN Ha 3TOM He
3aKOHYMTCA, a ByaeT NpPoAo/IKEHO B Kypce anrebpbl 7 Kiacca, YTO CTAHEeT CneAyowmMm npoxoLom
BCEX MPUHLUMMMANbHbBIX BOMPOCOB, TEM CaMblM pasgesneHne TpyaHocTen obneryaetr BocnpusaTue
MaTepuana, a pacnpegeneHne Bo BpeMeHM cnocobcTeyeT NPOYHOCTM NpMobpeTaemMblX HaBbIKOB.
Mpn 0byyeHMM peleHUo TEKCTOBbIX 3adady B 5-6 Knaccax wcnosb3yloTca apudmeTnyeckme
NPUémbl pelieHmna. TeKCcToBble 3a4a4un, pewaemble Npy 0TPAbOTKe BbIMUCANTENbHbBIX HABLIKOB B 5-
6 Knaccax, paccMaTpMBAOTCA 3aJayn Creaylowmx BMAOB: 3334 HA OBUMKEHME, HA 4YacTu, Ha
NOKYMNKK, Ha paboTy M NpoOM3BOAUTENbHOCTb, HAa MPOLEHTbI, HAa OTHOLWEHUA U NponopuMn. Kpome
Toro, oby4alouwmeca 3HAKOMATCA C NPUEMAMM peleHMA 33434 nepebopom BO3MONKHbIX
BAPWAHTOB, y4aTca paboTtaTtb ¢ HGOpMaumen, npeacTaBneHHoM B dopme Tabany, unm guarpamm.
B pabouein nporpamme npeaycmotpeHo ¢GOpMMpPOBAHME NponeaeBTUYECKMX anrebpamyeckumx
npeacrtasneHuin. byKBa Kak CMMBON HEKOTOPOro 4YMCAa B 3aBUCMMOCTM OT MaTeMATUYeCKoro
KOHTEKCTa BBOAMTCA MOCTeNeHHO. bByKBEHHAA CMMBO/IMKA LUMPOKO MCMNONb3YEeTCA MpeXKae BCEero
AN 3anucyM obWwmx yTBEpPXKAEHUM M npeanoxeHun, Gopmys, B YaCTHOCTU ANA BblYUCAEHUA
reoMeTPUYECKMX BEIMYUNH, B KAYECTBE «3aMeCcTUTeNA» Yncna.

B Kypce «MatemaTnku» 5-6 KnaccoB npepctaBieHa HarnAgHaA reomMeTpua, HanpaBiAeHHas Ha
pa3BuUTUE 0O6PA3HOrO MblW/IEHUA, MPOCTPAHCTBEHHOIO BOOOPaXKEHUSA, N306Pa3UTENIbHBIX YMEHWIA.
3T0 BaXKHbIN 3Tan B U3yYEHUN FTEOMETPUM, KOTOPbIN OCYLLECTBAAETCA HA HArNALHOMNPAKTUYECKOM
YPOBHe, ONMpPAEeTcA Ha HarnaaHoobpasHoe mblwaeHMe obyyatowmxca. bonbwaa ponb oTBOAMUTCA
NPaKTUYECKON  AEATeNbHOCTWU, OMbITy, 3KCNEPUMEHTY, moaennposaHuio. Obyvatowmecs
3HAKOMATCA C rEOMETPUYECKMMU GUrypammn Ha NNOCKOCTM M B NMPOCTPAHCTBE, C UX NPOCTEULWNMU
KOHPUTrypaumamm, yyaTtcs n3obpaxkatb MX Ha HEIMHOBAHHOM M KneTyaTom bymare, paccmaTpmsatoT
MX NpocTeline cBoMcTBa. B npouecce M3yyeHMA HaArnaLHOW FeOMETPUM 3HAHWA, NOJYYEHHbIEe
06Yy4YalLLMMMCA B HAYANIbHOW LIKOJIE, CUCTEMATU3UPYIOTCA U PaCLLUMPAIOTCA.

Mecmo yyebHo20 Kypca 8 yye6HOM naaHe

Y4yebHbI NnaH Ha M3yyeHMe MaTeMaTMKM B 5-6 Knaccax OTBOAUT He MeHee 5 yyebHbIx Yacos B
HeZento B TEYEHNE KaXKA0ro roga obyyeHusn, scero He meHee 340 yyebHbIX 4acoB.

COOEPXAHUE YYEBHOIO KYPCA « MATEMATUKA»
5 KNIACC

HatypanbHble Uncna u Hyab
HatypanbHoe uncno. Pag HaTypanbHbix uucen. Ymcno 0. M3o6paxkeHune HaTypasbHbIX 4ucen
TOYKaMM Ha KOOpAMHATHOM (YNCNOBOI) NPSAMON.
Mo3nuMoHHas cucTema cumcieHms. PUmcKaa Hymepaumna Kak npMmep Heno3MUMOHHOM CUCTEMBI
cuncneHua. lecATMyHaa cUCTEMA CYMCAEHMA.
CpaBHeHMe HaTypasibHbIX YNCEN, CPAaBHEHME HATYPasibHbIX Yncen ¢ Hyném. Cnocobbl cpaBHEHUS.
OKpyrneHue HaTypaabHbIX YMcen.
CnoxeHne HaTypasbHbIX YMCEN; CBOWCTBO HYAA MPU CNOXKEHUWU. BbluMTaHUE KaK AencTtsue,
obpaTHOe CNoXeHuo. YMHOMKeHWe HaTypaibHbIX 4YUCEN, CBOWCTBA HyAs W eAuMHUUbI npu
YMHOXeHUN. [leneHune Kak Aencresme, obpaTtHoe YMHOMKeHUo. KOMMNOHEeHTbl AencTBUi, CBA3b
mexay Humn. [lpoBepKa pe3ynbTata apudmeTnyeckoro aencteua. lepemectutenbHoe w
coyeTaTe/IbHOE CBOMCTBa (3aKOHbI) CNOMKEHUA U YMHOMEHWA, pacnpeaenutenbHoe CBOMCTBO
(3aKOH) yMHOKeHUs.
Ucnonb3oBaHne OyKB ans o0603HaYeHUA HEM3BECTHOr0 KOMMOHEHTa W  3anMcu  CBOWCTB
apudmeTUYECKUX [ENCTBUIA.
Jenutenn un KpaTHble 4MCAa, PasfoXKeHMe Ha MHoXuTenu. [lpocTble W cocTaBHble u4ucha.
Mpu3Hakn genmmoctn Ha 2, 5, 10, 3, 9. leneHune c ocTaTKOM.
CTeneHb € HAaTypaibHbIM NOKa3aTenem. 3anmcb YMcaa B BUAE CYMMbl PaspAaHbIX C/laraemMbix.



YncnoBoe BblparkeHMe. BbluMcneHMe 3HAYEHWUIM YUCNOBBIX BbIPAXKEHWUN; MOPAAOK BbIMNONHEHMA
Aenctenin. Mcnonb3oBaHWe Npu BblYUCAEHUAX NEPEMECTUTENbHOTO U COYeTaTeNIbHOro CBOMCTB
(3aKOHOB) CNOMKEHUA U YMHOMXKEHUA, PaCcNpPeaeIUTeIbHOrO CBOMCTBA YMHOMXKEHMUS.

DApobu

MpeactasneHne o Apobu Kak cnocobe 3anmMcu 4Yactu BennuuHbl. OObIKHOBEHHble Apobu.
MpaBunbHbie N HenpasuabHble apobu. CmelwaHHas apobb; NpeacTaBneHNe CMeLlaHHOM apobu B
BMAE HenpaswW/bHOM ApPpobOM M BblAeNeHMEe LEesIoN 4acTM 4Yucna M3 HenpaBuIbHOW Apobu.
N306parkeHne gpobeit ToUKaMu Ha YncnoBoi npamoit. OCHOBHOe CBOMCTBO Apobu. CokpalleHue
apoben. MNpueeaeHne apobu K HOBoMy 3HameHaTento. CpaBHeHMe apobeit.

CnoxkeHue 1 BbluMTaHWe apobei. YMHOXKeHMe U geneHune apobeit; B3anmHoobpaTHbie aApobu.
HaxoKaeHne 4acTu Lenoro 1 Lenoro no ero 4acTtu.

HdecatnyHas 3anucb Apobeit. [MpeactaBneHue AecATUYHOM Apobu B BuAe OObIKHOBEHHOW.
N30bparkeHne OecatTuyHbIX Apober ToYKaMKu Ha 4YmcioBoir npsamon. CpaBHEHUE AeCATUYHbIX
Apobe.

ApudmeTnyeckme gencTemnaA ¢ fecaTmyHbiMmm gpobamu. OKpyrneHne AecATUYHbIX Apobei.
PelwieHne TEKCTOBbIX 3a4a4

PeweHne TeKCToBbIX 33434 apudmeTmyeckum cnocobom. PeleHne normyeckmx 3agad. PeweHue
3a4a4 nepebopom Bcex BO3MOXKHbIX BapMaHTOB. Mcnonb3oBaHWe Npu pelieHnMn 3agad tabauuy, un
CXEM.

PeweHne 3apay, cogep’kalWux 3aBUCMMOCTM, CBA3bIBAOWME BEIMUYMHBI: CKOPOCTb, Bpems,
PaccToAHMEe; LeHa, KOJIMYecTBO, CTOMMOCTb. EAMHWMUbI M3MepeHMA: maccbl, 06bEMaA, LEHbI;
PacCcToAHMA, BpeMeHU, CKopocTU. CBA3b MeXAy eANHULAMN U3MEPEHMA KaXKA0N BENYNHDI.
PelweHne 0CHOBHbIX 3a4a4 Ha Apobu.

MpenacraBneHMe gaHHbIX B BUAE Tabauu, cTonb4aTbiX Anarpamm.

HarnagHasa reomeTpua

HarnagHble npepacrtaBneHnMa o ¢urypax Ha MNOCKOCTU: TOYKa, NpAMas, OTPE3OK, Ayd, yron,
JIOMaHas, MHOTOYro/IbHUK, OKPYXHOCTb, Kpyr. Yron. Npamoi, ocTpbIi, TYNOM U pa3BEPHYTLIN yr/bl.
OnnHa oTpeska, MmeTpuyeckue eauHuUupbl AJWHbL. OAnMHA IOMaHOM, NepuUMeTpP MHOroyrosibHUKa.
N3mepeHne 1 NOCTPOEHME YINOB C MOMOLLbIO TPAHCNOPTUPA.

HarnagHble npeactaBneHma o ¢purypax Ha NAOCKOCTU: MHOTOYrONbHUK; NPAMOYTrO/IbHUK, KBA4paT;
TPEyronbHWUK, 0 paBeHCcTBe PUryp.

N306parkeHne ¢uryp, B T.4. Ha KieTtyaTol bymare. [NocTpoeHne KOHPUTrypaLuuii U3 4acten Npsamon,
OKPY)XHOCTM Ha HENMHOBAHHOW W KneTyaTon BGymare. Mcnonb3oBaHWE CBOMCTB CTOPOH WM Yr/0B
NPAMOYro/ibHWKa, KBagpaTa.

Mnowaab NPAMOYrosibHMUKA U MHOFOYrO/IbHUKOB, COCTaBAEHHbIX M3 MPAMOYrO/IbHUKOB, B T.u.
oduryp, n3obpaxkEéHHbIx Ha KnetyaTon Bymare. EAMHULbI M3MepeHMA NaoWwaam.

HarnagHble npeactaBnAeHMAa O NPOCTPAHCTBEHHbIX GUrypax: NPAMOYro/ibHbIM Napannenenunes,
Ky6, MHOrorpaHHuKu. W3obparkeHne NPOCTEMLLMX MHOrOrpaHHMKoB. Pa3BépTkM Kyba w
napannenenunega. CosgaHne moaenem MHOrorpaHHMKOB (M3 Bymaru, NPOBOIOKK, NAACTUAMHA U
Ap.).

O6bEM npaAMoyronbHOro napannenenuneaa, Kyba. EaAnHMLbI M3mepeHns o6vEMa.

6 KNACC
HaTtypanbHble unucna
ApudmeTnyeckme fencTBMA ¢ MHOTO3HAYHbIMM HATYpPaAbHbIMM YMCIaMU. YMCNOBbIE BblParKeHUA,
NOpAAOK  AEWCTBUM,  MUCMNONb30BaHME  CKOBOK.  Mcnonb3oBaHMe  NpuU  BbIYUC/IEHMAX
nepemecTUTeNIbHOroO M CoYeTaTe/IbHOTO CBOMCTB COMEHUA U YMHOMXEHWA, pacnpenennTenbHoro
CBOWMCTBA YMHOXeHUA. OKpyrneHne HaTypanbHbIX Yncen.



[envtenn n KpaTHble yMcna; Hanbonbwnin obWMIA AeNUTENb U HAaMMeHbluee obluee KpaTHOe.
Jennmoctb cymmbl M Npoun3BeaeHunsa. [leneHme c ocTaTKom.

DApobu

O6blKHOBEHHasa Apobb, OCHOBHOE CBOMCTBO Apobu, coKpaueHue papobei. CpaBHeHWE U
ynopagoymBaHne apoben. PeweHne 3a4a4 Ha HaxOXKAEHWE YacTU OT LLeNoro M LLeforo no ero
yactn. [pobHoe 4ncno Kak pesynbTaT geneHua. MNpeactaBneHne [ecaTMyHoW ppobu B Buae
O0ObIKHOBEHHON Apobu U BO3MOXKHOCTb MNpPeAcTaB/feHUAs OObIKHOBEHHOMW Apobu B Buae
AecATUYHON. [ecAaTndHble Apobu M meTpuyeckas cuctema mep. ApudmetTmyeckue AencTsma u
4yncnoBble BblpaXKeHUA ¢ 06bIKHOBEHHbBIMM U AECATUYHbBIMM Apobamu.

OTHoweHwue. [leneHne B AaHHOM OTHowWweHMKU. MacwTtab, nponopuma. MNprumeHeHWe nponopuui
npw peweHnun 3agau.

MoHATWME npoueHTa. BbluMcieHVMe nNpoueHTAa OT BEAMYMHbI U BEAUMYMHBI MO €€ MNPOLEHTY.
BbipaxkeHMe npoueHTOB AecATUYHbIMM Apobamu. PelweHne 3agay Ha NpoueHTbl. BbipaxeHue
OTHOLLEHMA BEIMYMH B MPOLLEHTAX.

MonoxxutenbHble U OTpULATE/IbHbIE YNCAA

MonoxutenbHole M oTpuuaTenbHble uyucna. Lenble uyucna. Moagynb uyucna, reomeTpuyeckas
WHTepnpeTauma mogynsa uucna. M3obpaxkeHuwe uymcen Ha KOOpPAMHATHOW MpAmON. Yucnosble
NPOMEKYTKW.

CpasHeHue yncen. ApudpmeTtmyeckne AenCcTBmUA C NONOKUTENBHBIMU U OTPULLATENbHBIMU YUCTAMMN.
MpAMOyrosbHaa cMCTeMa KOOPAMHAT Ha NAOCKOCTU. KOOpAMHATbl TOYKM HA NAOCKOCTK, abcumcca u
opAnHaTta. MoctpoeHune ToueK n Gpuryp Ha KOOpAMHATHOM NAOCKOCTY.

ByKBeHHble BblpaXkeHusA

MpumeHeHWe OYKB A4N1A 3anMcU MaTeMaTUYEeCKUX BblpaXKeHMn W npegnoxkeHuit. CBoiicTBa
apudmeTMyeckux AenucTBun. ByKBEHHble BbIpaXKeHMA W 4YUCNOBble NOACTAHOBKU. ByKBeHHble
paBEHCTBA, HaXOXAEeHNe HEU3BECTHOrO KOMNoHeHTa. Popmynbl; opmybl nepumeTpa 1 Naowaam
NPAMOYro/ibHUKA, KBagpaTa, o6béma napannenenunesa u Kyba.

PelweHne TeKCTOBbIX 3a4a4

PeweHne TeKcToBbIX 33434 apudmetTmyeckmm cnocobom. PeweHne normyeckmnx 3agad. PeweHune
3a4a4 nepebopom Bcex BO3MOXKHbIX BAPUAHTOB.

PeweHne 3apay, cogep)Kawmx 3aBUCMMOCTM, CBA3bIBAIOWMX BEAMYMHDLI: CKOPOCTb, Bpems,
PaccToAHME; LEeHa, KO/IMYECTBO, CTOMMOCTb;, MNPOM3BOAMTE/NIbHOCTb, BpemdA, 06bém paboTbl.
EAMHMLBI U3MEepPEHUSA: MaCCbl, CTOMMOCTU; PACCTOSHMA, BPEMEHMW, CKOPOCTMU.

CBA3b MeXay eaMHULAMU U3MEPEHNA KAXKA0M BEIMUYUHDI.

PeweHne 3apay, CBA3AHHLIX C OTHOWEHWEM, NPONOPLMOHANBHOCTBIO BE/INYMH, MPOLEHTAMK;
pelleHMe OCHOBHbIX 33434 Ha APO6U 1 NPOLEHTDI.

OugeHKa 1 NpUKUAKa, OKpyrieHue pesyabTaTa.

CocTtaBneHne HyKBEHHbIX BbIPaXKeHUI NO YCIOBUIO 334a4M.

MpeactaBneHne AaHHbIX C NOMOLWbIO Tabauy M guarpamm. Ctonbyatble Avarpammbl: YTeHUE U
nocTtpoeHue. YTeHne Kpyrosbix gMarpamm.

HarnapHaa reometpua

HarnagHble npepctasneHna o ¢urypax Ha MAOCKOCTU: TOYKa, NpAMas, OTPe3OK, Ayd, yron,
NOMaHasA, MHOTOYrO/IbHUK, YeTbIPEXYrO/IbHUK, TPEYrONbHUK, OKPYXKHOCTb, KPYT.

B3amHOe pacnonoxeHwe  ABYX NPAMbIX HA  NAOCKOCTW, MNapaniefibHble  NpAmble,
nepneHaAnKyNApHble NpAmMble. M3mepeHne pacCToAHUM: MeXAy OBYMA TOYKAaMM, OT TOYKU A0
NPAMOM; AJIMHA MapLIpyTa Ha KBaApaTHOM ceTKe.

MN3mepeHne W NOCTPOEHME VYrI0B C MOMOLLbI TpaHCNopTupa. Buabl TpeyronbHWKOB:
OCTPOYrONbHbIA,  MPAMOYFONbHbIA,  TYNOYroNbHbIN;  paBHOOeApPEHHbIN, PABHOCTOPOHHUMN.
YeTblpéxyroNbHUK, nNpumepbl 4YeTblpéXYroNbHUKOB. [TpAMOYronbHUK, KBaApaT: WUCNONAb30BaHUe
CBOWCTB CTOPOH, YrnoB, guaroHanen. N3obparkeHne reometpuyecknx ¢buryp Ha HeNMHOBAHHOM



bymare C MCNO/Nb30BAaHWEM UMPKYNA, NIMHENKW, YrosibHUKA, TpaHcnoptupa. locTpoeHua Ha
Knetyatom bymare.

MepumeTp MHOroyronbHuKa. [MoHATME naowaan ourypbl; eavHULbl U3MEepPeHUa NaoLaau.
MNpubnnkéHHOe un3mepeHne naowagm oéuryp, B T.4. Ha KBaapaTHOM ceTke. MpubankéHHoe
N3MepeHme AIMHbI OKPYKHOCTHM, NIOLWAAN Kpyra.

CvMmMeTpuUA: LeHTPanbHasA, 0CEBAA U 3epKaibHaA CMMMETPUN. [ToCTpoeHNe CUMMETPUYHbBIX Guryp.
HarnagHble npeactaBneHMAa O NPOCTPAHCTBEHHbIX urypax: napannenenunes, Kyb, npusma,
nMpPammaa, KOHyC, UMAnHApP, wap u cdepa. M3o0bpaxkeHnMe NpocTpaHCTBEHHbIX ¢uryp. Mpumepsbl
Pa3BEPTOK MHOIOrPAHHUKOB, LMANHAPA U KOHyca. Co3gaHne moaeneint NPOCTPaHCTBEHHbIX GuUryp
(3 Bymaru, NpoBONIOKK, NNACTUAMHA U Ap.).

MNMoHATME 06bEMaA; eaunHULUbl M3MepeHns obbEéma. O6BEM NpPAMOYro/ibHOro napannenenunesa,
Kyba.

NNAHUPYEMbBIE NPEOMETHDIE PE3Y/IbTATbI
OcesoeHue yyebHO20 Kypca «Mamemamuka» 8 5-6 Knaaccax OCHOBHOU WKOMbI OOAHCHO
obecneyusamos docmuxceHuUe caedyrouux npedmemHoix 06pa3osamesibHbIX pe3yabmamos:

5 K/IACC
Yucna u BbluncneHmns
-MoHMMaTb M NpaBWUAbHO YNOTPebAATb TEPMMUHbI, CBA3AHHbIE C HATYpPasJbHbIMU YMCAAMM,
O06bIKHOBEHHbIMU U AECATUYHBIMU APOBAMM.
- CpaBHMBaTb M ynopAgo4YMBaTb HaTypasibHble YMUCAQ, CPaBHMBATb B MPOCTEULWIMX CAyYaAX
06bIKHOBEHHble Ap0obU, gecaTUYHbIe apobu.
- COOTHOCUTb TOYKY Ha KOOPAWMHATHOM (YMCNOBOM) MPAMOMN C COOTBETCTBYHOLIMM €M YMC/IOM U
n306parkaTb HaTypabHble YNCNA TOYKAMM Ha KOOPAMHATHOM (YMCNOBOMN) NPAMOMN.
- BbINONHATL apudMeTUYECKNE AENCTBUA C HATYPaSIbHbIMU YUCNAMM, C OObIKHOBEHHbIMU ApOobaAMMK
B MPOCTEMLINX CNyYanX.
- BbINONHATL NPOBEPKY, MPUKUAKY PE3YbTaTa BbIYUCAEHUN.
- OKpYrnATb HaTypaibHble Yncna.
PelwieHune TeKCTOBbIX 3a4a4
- PewaTtb TeKcToBble 3a4aun apudmeTUyeckMm cnocobom M C NOMOLLbIO OPraHM30BAHHOIO
KOHe4YyHoro nepebopa Bcex BO3MOKHbIX BAPUAHTOB.
- Pewatb 3agaun, copgepkalime 3aBMCMMOCTW, CBA3bIBAIOLIME BEIUYMHDLI: CKOPOCTb, BPEMS,
paccTosiHME; LeHa, KOIMYecTBo, CTOMMOCTb.
- Ucnonb3oBaTb KpaTKMe 3anncu, cxemol, Tabanupl, 0603HaYeHUA Npu peLueHnn 3a4au.
- Monb30BaTbCA OCHOBHBIMW E€AVMHULAMWU W3MEPEHUA: LEeHbl, MacCbl; PaCcCTOAHWUA, BPEMEHMW,
CKOPOCTU; BblpaxKaTb OAHU eANHULbI BEIMYMHBI Yepes apyrue.
- MU3BneKkatb, aHanu3MposaTb, OLEHMBATb WHOOPMaLMIO, NpeacTaBNeHHylo B Tabavue, Ha
cTonbyator guarpamme, UHTEPNPETUPOBaTb MPeACTaB/iEHHble AAHHbIEe, UCMO/b30BaTb AaHHble
npv peleHnn 3aaau.
HarnapHaa reometpua
- Nonb30BaTbcA reOMETPUYECKMMM  MOHATMAMM: TOYKA, NpPAMAA, OTPe3oK, Ay4, Yron,
MHOTOYrO/IbHUK, OKPYXKHOCTb, KPYT.
- MprBOoAUTL NpUMepbl OOBEKTOB OKPYXKalOLWEro Mupa, UMmelwmx ¢GopmMy U3yYeHHbIX
reomeTpuyeckmx euryp.
- icnonb3oBaTb TEPMUHONOIMIO, CBA3AHHYIO C YI/TAaMWU: BEPLUMHA CTOPOHA; C MHOTOYro/ibHUKaMM:
yron, BepLnHa, CTOPOHA, AMaroHasb; C OKPYXKHOCTbIO: PaguMyc, AMaMeTp, LEHTP.
- 306parkaTb M3y4eHHble reomeTpuyeckne ¢Gurypbl Ha HEAMHOBAHHOM W KnetyaTon bymare ¢
MOMOLLBIO UMPKYNA U TUHENKN.



- HaxoauTb A/MHBI OTPE3KOB HENOCPEeACTBEHHbIM M3MEPEHMEM C MOMOLLbLIO /IMHENKN, CTPOUTD
OTPEe3KM 33aHHOM A/INHbI; CTPOUTb OKPYXKHOCTb 33Z,@HHOrO paauyca.

- Ucnonb3oBaTb CBOMCTBA CTOPOH WM YI/10B NPAMOYrO/ibHMKA, KBagpata ANsA UX MOCTPOEHUA,
BbIYMC/IEHMA NIOWAAM U NEPUMETPA.

- Boluncnate nepumetp M nNaowanb KBagpaTa, NPAMOYrosibHUKa, Uryp, COCTABNEHHbIX M3
NPAMOYrO/IbHUKOB, B T.4. dUryp, n30bpaxkéHHbIX Ha Knet4yaTon Bymare.

- MoNb30BaTHCA OCHOBHbIMU METPUYECKUMUN EAMHULLAMU U3MEPEHUA AMHDI, NN0WAAM; BbipaXKaTb
OZHW eAVHULbI BE/IMYMHDBI Yepes apyrue.

- PacnosHaBaTb nmapannenenuneq, Kyb, MCNOib30BaTb TEPMMHOJIOMMIO: BEPLUMHA, Pebpo rpaHb,
N3MepPeHMA; HaXoaAUTb USMEPEHMA Napannenenunesa, Kyba.

- Boluncnate obbém Kyba, napannenenunesa no 33a[aHHbIM  M3MEPEHUAM, MO0/b30BaTbCA
eANHMLAMN N3MepeHma obbEMA.

- Pewatb HeCNOXHble 33[a4M Ha M3MEepeHMe TeOMETPUYECKUX BENMYMH B MPAKTUYECKMX
CUTYaUUAX.

6 KNIACC
Yucna u BbluncneHmns
- 3HaTb ¥ MOHUMATb TEPMMHbI, CBA3AHHbIE C PA3/IMYHBbIMM BUAAMM YNCEN U cNOCOBamm UX 3anucy,
nepexoauTb (eCAN 3TO BO3MOXKHO) OT 04HOM GOPMbI 3anNnCKH YNCAA K APYrOM.
- CpaBHMBaTb M ynopA[04MBaTh Lesible Yncia, OObIKHOBEHHbIE U AeCATUYHbIE ApO06U, CpaBHMBATb
4yMCcNa OAHOIO U Pa3HbIX 3HAKOB.
- BbINONHATb, CoOYeTana YCTHble W MNUCbMEHHbIE MPUEMBI, apudMeTUYeckume [encTeusa c
HaTypaZibHbIMM M UENbIMA  YMCNAaMW, OObIKHOBEHHbIMM U OECATUYHBIMW  APO6AMM,
NONIOXKUTENbHBIMW U OTPULATENBbHBIMM YUCAMM.
- BblUMCNATb 3HAYEHMA YMCNOBbIX BbIPAXKEHWUM, BbINONAHATL MPUKUAKY WM OLEHKY pe3ynbTaTa
BbIYMCNIEHUI; BbINONHATL NPeobpPa3oBaAHUA  YWUCNOBbLIX BbIPAYKEHWIA HA OCHOBE CBOWCTB
apuPMeTUUYECKMX OeNCTBUN.
- COOTHOCUTb TOYKY Ha KOOPAMHATHOM NPSAMOI C COOTBETCTBYIOWMM €l YUCNOM U M306parkaTtb
4yMcia TOYKAMM Ha KOOPAMHATHOM NPAMOM, HAXO4UTb MOAY/Tb YNCAa.
- COOTHOCUTb TOYKM B MPAMOYrO/IbHOM CUCTEME KOOPANHAT C KOOPAMHATAMM 3TOM TOUKW.
OKpYrnATb Lenble Yncna u AecATUYHble APo6UM, HAXOAUTb NPUBAUKEHUA YnCen.
Yucnosble n 6yKBEHHbIE BblpaXKeHUsA
- MoHMMaTb M ynoTpebnATb TEPMUHbI, CBA3AHHbIE C 3aNUCbI0 CTENEHWU YMCNA, HAXOAUTb KBaApaT U
Ky6 uncna, BbIMUCAATb 3HAYEHMA YNC/IOBbIX BbIPAXKEHUW, COAEPNKALLUX CTEMEHMU.
- NMonb3oBaTbCcA NpU3HAKaMKU AEIMMOCTM, PacKNafblBaTb HATypasibHble 4YMC/a Ha MpoCTble
MHOXUTENN.
- Nonb30oBaTbcA MacwTabom, COCTaBNAATb MPONOPLUM U OTHOLLEHUSA.
- Ucnonb3oBatb OykBbl A 0603HAYEHMA 4YMCen MNpU 3aNUCU MATEMATUYECKUX BbIPAXKEHUN,
COCTaBNATb OYyKBEHHblE BbipaxKeHUAa U GOPMYy/bl, HAXOAUTb 3HAYEHUA OYKBEHHbIX BbIPaXKEHUN,
oCyLLecTBAA HeobxoAMMble NOACTAHOBKM U Npeobpa3oBaHuA.
- HaxoauTb HeM3BECTHbI KOMMNOHEHT PaBEHCTBA.
PeweHune TeKCTOBbIX 3a4a4
- PewaTtb MHOrowaroBsble TEKCTOBbIE 334a4M apUPMeTUYECKMM cnocobom.
- Pewatb 3agayn, cBA3aHHble C OTHOLWEHMEM, NPONOPLMOHANBHOCTbIO BENMYUH, NPOLLEHTaMU;
peLwaTb TPM OCHOBHbIE 33a4a4Mn Ha APOobu N NPOLEHTLI.
- Pewatb 3agaun, copgepkalime 3aBUCMMOCTM, CBA3bIBAIOLLME BE/NMYUHDLI: CKOPOCTb, Bpems,
paccToAHMe, LeHa, KO/NNYeCcTBO, CTOMMOCTb; NPOM3BOAMTENbHOCTb, Bpemsa, 06bEMA paboTbl,



NCcNonb3ya apuPpmeTmyeckme AeNCTBMA, OLLEHKY, MPUKMAKY; N01b30BaATbCA €4ANHULAMN N3MEPEHUA
COOTBETCTBYIOLLMX BEJIUUMH.

- CoctaBnATb HyKBEHHbIE BbIPaXKEHWUA NO YCAOBMIO 334a4MK.

- MU3Bnekatb MHPOpmaLMIO, NpeacTaBAEHHYIO B Tabauuax, Ha JAMHENHOW, cTonbyaTon WAu
KpPYyroBo AnarpaMmax, MHTepnpeTMpoBaTb NPeACTaB/eHHble AAaHHbIE; UCMO/1b30BaTb AAHHbIE MNP
pelweHnn 3a4au.

- MpeacTtaBnaTb MHGOPMALUIO C NOMOLLbIO TabNL, AMHENHOM M CTONOYATOM ANarpamm.
HarnapHaa reometpus

- MpuBoanTe NpUMepbl OOBEKTOB OKpy)KaloWero MmMupa, umewwmx ¢Gopmy U3yveHHbIX
reoMeTpPUYECKMX NJIOCKMX M NPOCTPAHCTBEHHbLIX GUTYP, MPUMEPBI PaBHbIX U1 CUMMETPUYHbIX GUryp.
- N306parkaTb C MOMOLLbBIO LUMPKYAA, TUHENKWU, TPAHCMNOPTMPA HA HEIMHOBAHHOM WU KAET4YaTowm
H6ymare n3yyeHHble NAOCKME reomeTpmuyeckne Gurypbl 1 KOHGUTypaLMmn, CUMMETPUYHbIE GUTYPbI.
- MoNb30BaTbCA FEOMETPUYECKMMU MOHATUAMU: PABEHCTBO GUryp, CMMMETPUSA; MCNONb30BaTb
TEPMUHONOTUIO, CBA3AHHYHO C CUMMETPUEN: OCb CUMMETPUMN, LLEHTP CUMMETPUM.

- HaxoanTb BENWYMHBI YTNOB U3MEPEHMEM C MOMOLLbI TPAHCNOPTUPA, CTPOUTbL YIbl 3a4aHHOM
BE/IMUYMHbI, MONb30BATbCA MNPU pPeELIeHMM 3aga4y rPagyCHOM Mepoi yrnoBs; pacno3HaBaTb Ha
yepTerxKax OCTPbIN, MPAMOMN, Pa3BEPHYTLIN U TYNOW yrbl.

- BolumcnaTb A4ANMHY NOMaAHOM, NEPUMETP MHOTOYro/IbHUKA, NONb30BaTbCA eANHULAMW U3MEPEHUSA
ONVHbI, BblparkaTb O4HU e4UHULLBI USMEPEHUA AJNHBI YEpE3 ApYyTMe.

- HaxoguTb, Mcnonb3ya YepTEKHbIE MHCTPYMEHTbI, PACCTOAHMA: MEXAY ABYMA TOYKaMM, OT TOYKM
00 NPAMOM, ANNHY NYTU Ha KBAaAPATHOM CeTKe.

- BolumcnaTtb naowagb uUryp, coctaBAEHHbIX U3 NPAMOYFOAbHUKOB, UCNO/b30BaTb pPa3bneHne Ha
NPAMOYIrONIbHUKK, Ha paBHble ¢Urypbl, AOCTPaMBaHME A0 MPAMOYIO/IbHUKA;, MNO/b30BaTbCA
OCHOBHbIMW eAMHULLAMM N3MEPEHUA NAOWAAM; BblpaXKaTb O4HN e4UHULLBI USMEPEHUA NAOLWAAM
yepes apyrue.

- Pacno3HaBaTb Ha MoOAeNAX M M300paXKeHUAX nupamuay, KOHYC, UUAMHAP, WCNO/Sb30BaTb
TEPMMHONOINIO: BEPLUMHA, pebpo, rpaHb, OCHOBaHWE, pa3BEpPTKa.

- N306parkaTb Ha KAeT4yaTol Bymare NpAMOYro/ibHbI Napannenenunes,.

- Boluncnatb 06bEM NpPAMOYronbHOro napannenenunena, Kyba, nNonAb30BaTbCA OCHOBHbIMM
eaMHULAMN n3mepeHuna 06bEMa; BbiparkaTb OAHU eaNHULbI U3MepPeHUs 06BbEMA Yepes gpyrue.

- PewaTtb HeCNOXHble 33Za4yM Ha HAXOXKAEHME TEeOMETPUYECKUX BE/IMYMH B MPAKTUYECKMUX
CUTYaUUAX.



2. PABOYAA NPOTPAMMA YYEBHOIO KYPCA «AJITEBGPA».

7-9 KNIACCbI

Lenu usyyeHus yyuebHo20 Kypca

Anrebpa aBnAeTcA 04HUM M3 OMOPHbIX KYPCOB OCHOBHOM LWKO/bI: OHa obecneymBaeT M3ydyeHue
APYTMX OUCUMNAWH, KaK eCTeCTBEHHOHAYYHOro, TaK W FYMaHUTAPHOrO LMKNOB, €€ OCBOeHue
HeobxogMmo AnA nNpoAo/KeHWs o06pa3oBaHMA M B MNOBCEAHEBHOM KU3HW. Passutne y
obyyaloWmMXcA Hay4yHbIX NPeACTaBNEHUA O TMNPOUCXOXKAEHUM U  CYWHOCTM anrebpanyeckmx
abcTpakumin, cnocobe oTpaxKeHMA MaTeEMATUYECKOM HAYKOM ABNEHUI M NPOLLECCOB B NpUpoAe U
obuwectse, PO/ MATEMATMYECKOTO MOALENIMPOBAHMA B HAYYHOM MO3HAHUM WM B MpPaAKTUKe
cnocobcTByeT GOPMUPOBAHUIO HAYYHOrO MUPOBO33PEHUA M KAYECTB MbIWNEHUA, HeobXxoanuMbIX
ANA ajanTaumm B coBpemeHHoOM umdppoBom obuwectBe. M3yyeHne anrebpbl eCcTeCcTBEHHbIM
obpasom obecneymBaeT pa3BUTUE yMmeHUs HabnoaaTb, CPaBHUBATb, HAXOAMUTb 3aKOHOMEPHOCTH,
TpebyeT KPUTUYHOCTU MbIWNEHUA, CMOCOOBHOCTM aprymeHTMPOBAaHHO 0OOCHOBbLIBATbL CBOM
nencTens n BbiBogbl, GopmMmynmpoBaTb yTBepXaeHusa. OcBoeHne Kypca anrebpbl obecneymsaer
Pa3BUTME NOTUYECKOTO MbILEHNA 0BYYaOWMXCA: OHM UCMOb3YIOT AeAYKTUBHbIE N UHAYKTUBHbIE
paccyxaeHus, obobuieHme U KOHKpeTU3auuto, abeTparmpoBaHune n aHanormto. ObyyeHme anrebpe
npeanonaraet 3HayuTe/NbHbIM 0O6BEM caMoCTOATENIbHOW AeATeNbHOCTU 0byvatowmxca, nosTomy
CamMoCTOSTe/IbHOE  pelleHMe 3a4ady  ecTecTBeHHbIM obpasom  ABAAeTcs  peanusauument
AEeATeNbHOCTHOro NPUHUMNA 06yYeHUs.

B cTpyKType nporpammbl yyebHOro Kypca «Anrebpa» OCHOBHOW LWKOAbI OCHOBHOE MECTO
3aHMMAIOT CoZepXKaTeNbHOMETOANYECKNE NUHUKN: «Yucna U BbluUCAEeHUA»; «Anrebpandeckue
BblpaXKeHUA»; «YpaBHEHUA U HepaBeHCTBa», «PyHKUMM». KaxKaaa M3 3TMX cofepKaTesibHO-
METOANYECKMX JINHUIA Pa3BMBAETCA Ha MPOTAXKEHUM TPEX NIeT U3YYEeHUs Kypca, eCcTeCTBEHHbIM
obpasom nepennetascb U B3aMMOAEWUCTBYA C APYrMMU €ro AMHMAMKU. B xode usyyeHua Kypca
obyyaloWwmMmea NPUXOANTCA NIOTMYECKU PacCyKaaTb, MCMNONb30BaTb TEOPETUKOMHOMKECTBEHHbIN
A3blK. B cBA3M C 3TMM LEeNecoobpasHO BKAOYUTbL B MPOrpaMmy HEKOTOPble OCHOBbI JIOTUKW,
NPOHU3bIBAKOLLINE BCE OCHOBHbIE pPa3aenbl MaTeMaTMYecKoro obpasoBaHMs M cnocobceTeyolme
OBMaZeHNI0 0BYYaKLWMMMNCA OCHOB YHMBEPCANbHOIO MaTeMaTUYeCKOro A3blka. TakMm obpasom,
MOMHO YTBEpPXKAATb, YTO COAEPKATENbHOM W CTPYKTYpHOM 0cobeHHOCTblO Kypca «Anrebpa»
ABNAETCA €ro MHTErPUPOBaHHbIM XapaKTep.

CopeprkaHme NMHUKM «4Ucna U BbIYUCNIEHUA» CNYKUT OCHOBOW ANS AafbHenWero u3yyeHus
MaTeMaTMKKM, CNOCOBCTBYET Pa3BUTUIO Y 0OYYALOLWMXCA NOTMYECKOTO MbIWNEHUA, GOPMUPOBAHUIO
YMEHMA MO0/Ib30BaTbCA aNropuTMamum, a TaKKe npuobpeTeHuto NpPaKTUYEeCKUX HaBbIKOB,
Heobxo4MMbIX ANA NOBCEAHEBHOW }KU3HWU. Pa3BUTME NOHATMA O YMCNE B OCHOBHOWM LLKO/IE CBA3AHO
C PauUMOHANBbHbBIMM W UPPALMOHANbHBIMM 4YUCNaMK, GOPMMPOBAHMEM MpPEACTAaBAEHUN O
AENCTBUTENbHOM Yuc/e. 3aBeplieHMe OCBOEHMA YMCNO0BOW IMHUN OTHECEHO K CTapllemy 3BeHY
obuiero obpasoBaHuA.

CopeprkaHue aByx anrebpanyeckux NMHUNK — «Anrebpanyeckne BblpaXKeHUa» U «YpaBHEHUA U
HepaBeHCTBa» CNocobcTByeT GOPMMPOBaHMIO Yy OOy4YalOWMXCA MaTemaTMYecKoro annapara,
HeobxogMMOro [Ana peweHua 33434 MaTeMATUMKKU, CMEeXKHbIX MpeaMeToB M NpPaKTUKO-
OPMEHTUPOBAHHbLIX 33434. B OCHOBHOM WKoNe y4yebHbIM MaTepuan rpynnMpyeTcs BOKpPYr
PaLMOHA/NbHBIX BblparkeHUN. Anrebpa AEeMOHCTPUPYET 3HAYEeHMEe MaTeMATMKWU Kak f3blka AN
NOCTPOEHMA MaTeMaTUYECKMX MoAenein, onucaHus MNpPoLEccoB M SIBAEHWUIM peanbHOro mupa. B
3a4a4un obyyeHns anrebpe BXOOAT TaKKe AaNibHeWwee pa3BUTUE aITOPUTMUYECKOTO MbILIEHUA,
HeobxoAMMOro, B YacCTHOCTW, A/A OCBOEHMA Kypca WMHPOPMATUKWU, M OBNALEHWE HABbIKaMM
AeOYKTUBHbIX paccyXaeHuin. MNpeobpaszoBaHne cMMBONbHbLIX GOPM BHOCUT CBOM cneumduyeckui
BK/1aZ, B pa3BMTUE BOOOpPAXKeHMA, CNOCOOBHOCTEN K MaTeEMATUYECKOMY TBOPYECTBY.

CopepaHve OYHKUMOHANbHOrPadUYEeCKOM NWMHUM HAUENEeHO Ha NoJlyYeHWe LWKOJbHUKaMKU
3HaHMN 0 GYHKLMAX KaK BaxKHeEMNLIen maTeMaTM4yecko Moaenn ANs onucaHua M uccnefoBaHus



pa3HO obpa3HbiX MPOLECCOB M ABNEHMA B npupoae M obuwectse. M3yyeHne 3Toro martepuana
CNocobCTBYyeT PasBUTUIO Yy OOYYaKOLMXCA YMEHMA MCMNONb30BaTb PA3/INyHble Bblpa3uTesibHble
CpeacTBa A3blKa MaTEMaTUKU - C/IOBECHble, CMMBO/IMYECKME, Fpaduyeckne, BHOCUT BKAag, B
dopMUpoBaHME NPEeACTaB/IEHNIM O PO/ MAaTEMATUKU B PAa3BUTUM LMBUAU3ALMN U KYSbTYPbI.
Mecmo yyebHo20 Kypca 8 yyuebHOM nnaaHe

CornacHo y4yebHoMy nnaHy B 7-9 Knaccax nsydaetca y4ebHblit Kypc « Anrebpa», KOTOpPbIN BKAKOYAET
cneayroulMe OCHOBHble pasfenbl cofepskaHua: «Yucna u BbluMCNeHMA», «Anrebpanyeckue
BblpaXeHnA», «YpaBHEHUA N HepaBeHCTBa», « PyHKUMN».

YuyebHbIN NnaH Ha M3yyYeHune anrebpol B 7-9 Knaccax oTBOAUT He MeHee 3 yyebHbIX YacoB B HeAeNto
B TEYUEHME KaXKaoro roga obyyeHus, Bcero 3a Tpu roga obydyeHus - He meHee 306 yyebHbIX YacoB.

COOEPHAHUE YHEBHOIO KYPCA «AJITEBPA»

7 KNACC
MCNa u BbIYUCIEHUA
PayuoHanbHble yucna
Opobn 06bIKHOBEHHbIE U AECATUYHbIE, Nepexos OT OAHOM ¢opmbl 3anucu apobent K Apyrou.
MoHATME paLMOHANBbHOIO 4YMCNA, 3aNWUCb, CPaAaBHEHWE, YNOpAAOYMBAHME PALMOHANBHBIX YuCen.
ApudmeTnueckme AeUCTBUA C PaLMOHaANbHbIMU YMcnamun. PelweHne 3a4a4 U3 peanbHON NPaKTUKK
Ha 4acTu, Ha Apobu.
CTeneHb C HaTypanbHbIM MOKa3aTenem: onpegeneHue, npeobpasoBaHMe BbiparKEHU Ha OCHOBE
onpegeneHua, 3anucb Honbwnx Yncen.
MpoueHTbl, 3aNncb NPOLEHTOB B BUAE Apobu n apobun B BUAE NpoueHTOB. TpU OCHOBHbIE 3a4a4u
Ha NPOLEHTbI, pelleHmne 3a4a4 U3 peasbHON NPaKTUKW.
MpuMeHeHWe NPU3HAKOB AENUMOCTHU, PA3/IOKEHMUE HA MHOXKUTENN HAaTypPabHbIX YMCen.
PeanbHble 3aBUCMMOCTH, B T.4. NpAMasA M 06paTHaA NPONOPLMOHANBHOCTW.
Anrebpanueckue BbiparkeHUs
MepemeHHble, 4YMCNOBOE 3HAYEHWEe BbIPAXKEHUA C nepemeHHoM. [onycTMmbie 3HavyeHuA
nepemeHHbIx. NpeactaBneHne 3aBUCMMOCTU MeXAy BeandnHamu B suae popmynbl. BolumcneHumsa
no ¢opmynam.
MpeobpasoBaHne OYKBEHHbIX BbIPAYKEHWUN, TOMAECTBEHHO pPaBHble BbIPAXKEHMA, NpaBuaa
npeobpa3oBaHNA CyMM M NPOU3BEAEHMN, MPaBUIA PACKPbITUA CKOBOK M NpuBeaeHUA NoaobHbIX
cnaraembix.
CBOWCTBA CTeNneHu € HaTypasibHbIM NOKa3aTenem.
OpgHouneHbl M MHorouneHbl. CreneHb MHoroyneHa. ChnoxeHue, BblYMTaHWE, YMHOXeHUue
MHOro4neHoB. ®opMy/bl COKPALLEHHOTO YMHOMEHMA: KBaApaT CYMMbl M KBaApaT Pa3HOCTMK.
®dopmyna pasHOCTM KBaApPaTOB. Pa3noXKeHne MHOrO4Y1eEHOB Ha MHOXUTENN.
YpaBHeHuA
YpaBHeHMe, KOpeHb YypaBHeHMA, npaBuaa npeobpa3oBaHMA ypaBHEHUA, PaBHOCUAbHOCTb
YPaBHEHWUIA.
JllnHenHoe ypaBHeHMe C OAHOM MepeMeHHOM, YNC/IO KOPHeW NMHEMHOro ypaBHEeHUA, pelleHue
NIMHENHbIX ypaBHeHMn. CocTaBneHne ypaBHEHUI NO YCNOBUIO 334a4un. PelieHne TeKCTOBbIX 3a43au4 C
NMOMOLLbIO YPABHEHUMN.
JInHenHoe ypaBHEHMe C ABYMA NepeMeHHbIMU U ero rpadmk. Cuctema AByX IMHENHbIX yPaBHEHUM
C OBYMA nepemeHHbIMU. PelleHne cuctem ypaBHEHMIM cnocobom noAcCTaHOBKWU. [Mpumepsl
peleHnA TEKCTOBbIX 3a4a4 C MOMOLLbIO CUCTEM YPaBHEHWUA.
KooppauHatbl ¥ rpapukun. ®yHKUUU
KoopanHata TOYKM Ha nNpAmMoOn. YncnoBble NPOMEXKYTKWU. PaccToAHMe mexay OBYMA TOYKAMMU
KOOPANHATHOM NPAMOWN.



MpAamoyronbHasa cuctema KoopamnHat, ocu Ox u Oy. Abcumcca M opAMHATA TOYKM Ha KOOPAMHATHOM
nnockoctu. Mpumepbl rpadmkos, 3adaHHbix dopmynamu. YteHue rpadumKoB peanbHbIX
3aBMCMMOCTEMN.

MoHAaTHe PyHKumnKn. Fpaduk dyHKLMN. CBOMCTBA PYHKUMIA. JIMHEHaA yHKUMA, eé rpaduK. Mpaduk
dyHKUmMKM y = Bl x Bl TpadmryecKkoe pelleHUe AMHEMHbIX YPaBHEHUM U CUCTEM JIMHEMHbBIX YPaBHEHWNA.

8 KNACC
Yucna m BbluncneHmn
KBagpaTHbI KOpeHb U3 yncna. NMoHAaTne 06 nppaumoHanbHOM ymcne. [lecATuyHble NPUbANKEHNA
MppPaunoHanbHbix ymcen. CBOMCTBA apnUPMeETUYECKUX KBALPATHbIX KOPHEN U UX NPUMEHEHME K
npeobpa3oBaHMIO YNCNOBbIX BbIPAXKEHWUIN N BbIYUCIEHUAM.
JencrTeutenbHble ymcna.
CTeneHb C LuenbiM NoKasaTesnem un eé ceoicTea. CTaHAapTHAA 3anNuUCb Yncaa.
Anrebpanuyeckue BbiparKeHuUs
KBagpaTHbIM TPEXYNEH; PA3N0XKEHNE KBAAPATHOIO TPEXUIEHA HA MHOXUTENMN.
Anrebpanyeckana apobb. OcHOBHOe CBOMCTBO anrebpanyeckon apobu. CnoxeHue, BblUMTAHME,
YMHOXeHWe, paeneHve anrebpamvyeckux apoben. PauMOHanbHble  BbipaXKeHUs U KX
npeobpasoBaHue.
YpaBHEHUA U HepaBeHCTBA
KBagpaTHoe ypaBHeHWe, dopmysia KOPHEN KBaApaTHOro ypaBHeHuA. Teopema Bueta. PeweHune
YPaBHEHWUI, CBOAALLMXCA K JIMHEMHbIM M KBaAapaTHbIM. [pocteliwne apobHopauMoHanbHbie
ypaBHEHMUSA.
Ipaduyeckan MHTepnpeTauma ypaBHEHUM C ABYMS NEPEMEHHbBIMU U CUCTEM NIMHENHbIX YPAaBHEHUI
C ABYMA nepemeHHbiMU. [pumepbl PeLeHUs CUCTEM HENMHEWHbIX YPaBHEHWM C ABYMA
nepemMeHHbIMM.
PeleHne TEKCTOBbIX 33434 anrebpanyecknm cnocobom.
Yncnosble HepaBeHCTBA U WUX CBOMCTBA. HepaBeHCTBO C OAHOM NepemMeHHOW. PaBHOCU/IbHOCTb
HepaBeHCTB. J/IMHENHble HepaBeHCTBA C OA4HOM nepeMeHHON. CUCTEMbI IMHENHBIX HEPABEHCTB C
04HOW NepemMeHHOI.
DYHKUUM
MoHAaTHe PyHKumM. ObnacTb onpeseneHna U MHOMECTBO 3HaYeHu ¢yHKuMn. Cnocobbl 3agaHNUA
bYHKUMNA.
fpaduk ¢GyHKUMKU. YTeHne cBoMCTB PYyHKUMM No eé rpaduKy. Mpumepbl rpadmnkoB GyHKUMNR,
OTPaXKaoLWKX peasibHble NPOLLeCChHI.
®PyHKUMM, onUCbIBatOLWME NPAMYIO M 06pPaTHYO NPONOPLUMOHANAbHbIE 3aBUCUMOCTU, UX TPadUKM.
q)yHKy;MM y= X, y= X, y =X,y =B xE. padpnuecKkoe pelueHne ypaBHEHU N CUCTEM YPaABHEHUN.

9 KNACC

Yucna v BbluucneHunn

JelicmeumeneHsie yucna
PaumoHanbHble YMcna, MppPaLMOHaNbHblE YMCA, KOHEYHbIEe U BECKOHEeYHble AeCATUYHbIe Apobu.
MHOKeCTBO AEeNCTBUTENbHbIX YMUCeN; AEUCTBUTE/IbHble 4YMCNa Kak BecKoHeuyHble AecATUYHble
Apobu. B3aMMHO OAHO3HAYHOE COOTBETCTBME MENXAY MHOMKECTBOM AeNCTBUTENIbHbIX Yucen wu
KOOPANHATHOM NPAMOWN.
CpaBHeHuWe AeNCTBUTE/bHbIX YMcen, apudmeTmyeckne AencTBUA C 4ENCTBUTENbHBIMU YNCTAMM.

U3mepeHus, npubauxeHus, oueHKU
Pasmepbl 06BEKTOB OKpY»KatoLWero Mmpa, gAMTeIbHOCTb MPOLLECCOB B OKPYKAOLWEM MUpE.
MpubAnKEHHOE 3HAaYEHNE BENNYMHDBI, TOYHOCTb NPUBANKEHMA.
OkpyrneHue ymcen. MpuUKMAKA U OLLEHKA Pe3yabTaTOB BbIYUC/IEHUN.



YpaBHEHUA U HepaBEeHCTBA

YpasHeHus ¢ o0Hol nepemeHHoU
JNInHenHoe ypaBHeHMe. PeweHne ypaBHEHNIN, CBOAALLMXCA K IMHENHDBIM.
KBagpaTHoe ypaBHeHWe. PelieHue ypaBHEHUW, CBOJAWMXCA K KBagpaTHbiM. BuKBagpaTHoe
ypaBHeHue. Mpumepbl peweHns ypaBHEHUI TPeTbel U YeTBEPTOM CTeneHel pasnoXKeHUMem Ha
MHOXUTENN.
PeweHne ApobHOpPaLMOHANbHbIX YPAaBHEHUN.
PelwweHne TeKCTOBbIX 3a4a4 anrebpanyeckum meToaom.

Cucmemeol ypasHeHUul
YpaBHEHUE C ABYyMA NepeMeHHbIMK U ero rpaduk. PelieHne cuctem AByX TMHENHbIX YPAaBHEHUN C
ABYMA NepemeHHbIMU. PelleHne cuctem AByX YpaBHEHWUI, OAHO M3 KOTOPbIX IMHENHOE, a Apyroe
— BTOpOI cTeneHn. Npaduryeckan MHTepnpeTaLma CUCTEMbl YPAaBHEHUI C ABYMA NepeMEHHbIMMU.
PelueHne TeKCTOBbIX 33434 anrebpanyecknm cnocobom.

HepaseHcmea
YncnoBble HepaBEHCTBA U UX CBOMCTBA.
PelweHne NMHeNHbIX HepPaBEHCTB C OAHON NepeMeHHON. PelleHne cMctem MHENHbIX HEPaBEHCTB C
OoAHOM nepemeHHoM. KBagpaTHble HepaBeHcTBa. [paduuyeckas MHTepnpeTauma HepaBeHCTB U
CUCTEM HEPaBEHCTB C ABYMA NEePEMEHHbIMU.
DYHKUUMU
KBagpaTuuHas dyHKumMA, eé rpadumk n ceoicTea. Mapabona, KOOPANHATLI BEPLUMHBLI Napabosbl, ocb
CMMMeTpUM napabonbl.
padpuKkn GyHKUMN: y =kx, y=kx+ b, y = k. y= X, y =X, y =[x B u ux ceoicTea.

A

Yucnosble nocnenoBaTeIbHOCTU

OnpedeneHue u cnocobbl 3a0aHUA YUCA08bIX NocaedosamesnbHocmell
MoHATME u4MCNoBOM NocCnenoBaTeNbHOCTU. 3aaHMe MNOCNenOoBaTe/IbHOCTU  PEKYPPEHTHOWM
dopmynoin n popmynon nro YneHa.

Apugmemuyeckas u 2eomempuyecKas npozpeccuu
ApudmeTnyeckans M reomeTtpuyeckaa nporpeccun. ®opmynbl Nro YneHa apudmeTuyeckon u
reomMeTpuYecKoi NPOrpeccuin, CyMmbl NePBbLIX N YNEHOB.
N306parkeHne 4YNeHOB apUPMETMYECKOM U TFeoOMeTPUYEeCKOM MpPOrpeccui  TOYKaMM  Ha
KOOPAMHATHOM NAOCKOCTU. JINHENHDBIN U SKCNOHEHLMa/bHbIN POCT. CNOXKHbIE NPOLEHTbI.
NNAHUPYEMBbBIE NPEAMETHbDIE PE3Y/IbTATbI
OcsoeHue y4ebHo20 Kypca «Aneebpa» HA yposHe OCHOBHO20 0bwe2o0 0b6pPaA308aHUA OOAHCHO
obecrieyusams docmuxceHue cnedyrouwux npedmemHsix 06pa3osamesbHbIX pe3yabmamos:

7 KNNACC
Yucna v BbluucneHnA
- BoinonHATb, co4yeTas YCTHble W MNUCbMEHHbIE MPUEMBI, apuPMeTUYecKne [EeNCcTBuA C
PauVOHaNbHbIMUM YNCAAMMN.
- HaxoanTb 3HauYeHWs YMCNOBbIX BbiPaXKEHWUM; NPUMEHATb pa3HoobpasHble cnocobbl U NPUEMDBI
BbIYMC/IEHMA 3HAYEHUW APOOHbIX BbIPAXKEHUN, cogepKalwmx OObIKHOBEHHblE W AeCATUYHbIEe
npobu.
- NepexoanTb OT 0AHOW GOPMbI 3aNUCK YMCEN K APYron (Mpeobpa3oBbiBaTb AECATUYHYIO ApOobb B
0ObIKHOBEHHYI0, 0ObIKHOBEHHYIO B AECATUYHYIO, B YaCTHOCTM B BECKOHEYHYIO AEeCATUYHYIO ApPobb).
- CpaBHMBaTb M ynopsaAo4ymMBaThb paLMOHasbHble YMcaa.
- OKpyrnAaTb yncna.
- BbINONHATL NPUKMAKY M OUEHKY pe3yabTaTa BbIUMCAEHUN, OLEHKY 3HAYeHU YUCAOBbIX
BbIPAXKEHUN.



- BbINnonHATb AEACTBUA CO CTEMNEHAMM C HATYPaIbHbIMKW NOKa3aTeNAMM.

- MpMeHATb NPU3HAKN AENMMOCTU, PA3/I0KEHME HAa MHOXUTE/IM HATYpPabHbIX YMCen.

- Pewatb NpaKTMKOOPMEHTMPOBAHHbIE 334344, CBA3AHHble C  OTHOLWEHWEM  BE/INYMH,
NPOMNOPLMOHANbHOCTbIO BEIMYNH, MPOLEHTaMU; MHTEPNPETUPOBATb PEe3ybTaTbl PeLeHns 33434 €
YYETOM OrpaHUYEHWNI, CBSA3aHHbIX CO CBOMCTBAMM pacCMaTpPUBAEMbIX OOEKTOB.

Anrebpanueckue BbiparKeHuUs

- Ucnonb3oBaTb anrebpanyeckyto TEPMUHONOTUIO U CMMBOJINKY, NMPUMEHATb €€ B npouecce
0CBOeHMsA yyebHOro matepuana.

- HaxoanTb 3HaueHMA ByKBEHHbIX BbIpaXKeHUIM NP 33 aHHbIX 3HAYEHUAX NEPEMEHHDbIX.

- BoinonHATb npeobpa3oBaHMA LENOro BbiPaXKEHWss B MHOroYNeH npusegeHMem nogobHbIx
Cnaraemblx, pacKpblTMem CKObOK.

- BbINONHATD YMHOXEHWEe OAHOYNEeHA HA MHOFOY/JIEH MU MHOrOY/sIeHa Ha MHOTOY/IEH, NMPUMEHATb
bopmynbl KBagpaTa CyMMbl U KBagpaTa PasHOCTU.

- OcyLLecTBNATb Pa3NoOKeHNe MHOMOYNEHOB Ha MHOXMUTE/NIN C MOMOLLbIO BbIHECEHMA 33 CKOOKM
06LWwero MHOXUTENSA, TPYNNUPOBKM CAaraemblX, NPUMeHeHNA GOPMYN COKPALLEHHOTO YMHOMXEHMA.
- MpumeHATb NpeobpaszoBaHMA MHOIOYAEHOB ANA PELIEHMA PA3/IMYHbLIX 33434 U3 MATEMATUKM,
CMEXHbIX NPeAMETOB, U3 peanbHOM NPAKTUKMU.

- Acnonb3oBaTb CBOMCTBA CTEMEHEW C HaATypaibHbIMM MOKasaTenaMu ans npeobpasoBaHUA
BblpaXKeHUN.

YpaBHEHUA U HepaBEeHCTBA

- PewaTtb NMHENHble YypaBHEHMA C OAHOW NEPEMEHHON, MPUMEHAA MpaBuia nepexoga oT
MCXOAHOrO YpaBHEHMA K paBHOCUAbHOMY emy. [1poBepsATb, ABAAETCA /IM YUCAO KOPHEM
ypaBHeHMS.

- MpumeHATb rpaduyeckme MeToabl NPU PeLEHNN TNHENHDBIX YPABHEHWUI U UX CUCTEM.

- MopbupaTb NpUMeEpPbl Nap 4YuCen, ABAAIOLIMXCA pPeEeHMEM JSIMHEMHOrO YpaBHEHMA C ABYyMSA
nepemMeHHbIMM.

- CTpouTb B KOOPAMHATHOM MIOCKOCTU FpadUK MHEMHOIO ypaB HEHUA C ABYMS NMEePEMEHHbIMU;
Nonb3ysacb rpapuKom, NPUBOANTb NMPUMEPbLI PELLEHMA YPABHEHUA.

- Pewatb cnctembl ABYX NMNHENHDBIX YPABHEHWUI C ABYMA NePeEMEHHbIMMU, B T.4. rpadpuyecku.

- CoctaBnsaTb U pelaTtb IMHENHOE ypaBHEHME UAM CUCTEMY JIMHENHbIX YPAaBHEHUI MO YCNOBUIO
3a[34M, UHTEPNPEeTUPOBATb B COOTBETCTBUM C KOHTEKCTOM 3343a4M NOYYEHHbIN pe3ynbTaT.
KooppauHatbl u rpadukun. ®PyHkumum

- U306parkaTb Ha KOOPAMHATHOM MPAMOMN TOYKM, COOTBETCTBYIOLME 33aZaHHbIM KOOpPAMHATaM,
Jly4n, OTPE3KM, MHTEPBA/IbI; 3aMMUCbIBaTb YUCNOBbIE MPOMEKYTKM Ha anrebpanyeckom asblKe.

- OTMevaTb B KOOPAWHATHOM MAOCKOCTM TOYKM MO 33ZaHHbIM KOOPAMHATAM; CTPOUTb FpadumKu
NIMHENHbIX GYHKUMIA. CTpounTb rpadmK GyHKUMK y = Bl x B,

- OnucbiBaTb C NOMOLbIO PYHKUMA M3BECTHbIE 3aBUCUMOCTU MENKAY BEIMYMHAMMU: CKOPOCTD,
BpeMms, pacCTOAHME; LieHa, KOINYeCTBO, CTOMMOCTb; MPOU3BOANTENbHOCTb, BPEMSA, 06BEM paboTbl.
- HaxoguTb 3HaueHne QyHKLMKM NO 3HAYEHUIO €€ apryMeHTa.

- MoHumaTb rpaduyeckmt cnocob npencraBneHMa W aHanmsa WHGOPMaLUK;, W3BNEKATb U
MHTEPNPETUPOBATb MHGOPMALUIO U3 TPAdUKOB peasibHbIX MPOLLECCOB U 3aBUCMMOCTEN.

8 KNNACC
Yucna n BbluUCNEHNA
- Ucnonb3oBaTb HavyanbHble NPeACTaBAEHUA O MHOXKECTBE AeNCTBUTENbHbIX YUCEN ANA CPABHEHUSA,
OKPYIFIEHUA U BbIUMCNEHUIN; M306paXKaTb AEUCTBUTENIbHbIE YMCAa TOYKAMW Ha KOOPAMHATHOM
NPAMOIA.



- MMpMeHATb NoHATUE apPUPMETMYECKOrO KBAZpPaTHOrO KOPHA; HAaxoAuTb KBaApaTHble KOPHM,
MCNO/NIb3yAa MNPU  HEoOXOAMMOCTM KaNbKyNATOP; BbIMOMHATL MNPeobpa3’oBaHUA  BblpaXKeHuU,
coAepKallimx KBaapaTHbIe KOPHU, UCMOJb3ya CBOMCTBA KOPHEN.

- Ucnonb3oBaTb 3anncK 60bLWIKMX M MaJbiX YACEN C MOMOLLBIO AECATUYHbIX Apobel u cteneHemn
yucna.

Anrebpanueckue BbipaXKeHus

- MpUMEeHATb NOHATUE CTEMEHM C Lie/biM NMOKa3aTesIeM, BbINONAHATb Npeobpa3oBaHMA BbIParKEHUN,
CoAEepPrKALLMX CTEMEHM C LLe/IbIM NOKa3aTeNneMm.

- BbINnonHATbL TOXAECTBEHHbIE NPeobpa3oBaHUA PALMOHA/IbHbIX BbIPa*KEHWIA Ha OCHOBE MpaBu/
AENCTBUIN HaZ, MHOrOYeHaMM U anrebpanyeckumm gpobamu.

- PacknagpiBaTb KBagpaTHbIN TPEXYNEH HA MHOKUTESN.

- MpumeHATb NpPeobpa3oBaHUA BbIPaXKEeHU ANA PeLleHUs Pasany HbiX 3343y U3 maTemMaTUKW,
CMEXKHbIX NPeAMETOB, U3 PeasibHOM MPaKTUKMU.

YpaBHeHUsA U HepaBeHCTBA

- PewaTb IMHENHbIE, KBAAPATHbIE YPABHEHUA U PALMOHANbHbIE YPAaBHEHUA, CBOAALUMECA K HUM,
CUCTEMbI ABYX YPABHEHUI C ABYMA NEPEMEHHbBIMM.

- MpoBOAUTb NpOCTENLLINE UCCNEAO0BAHNA YPABHEHNIN U CUCTEM YPABHEHUM, B T.4. C NPUMEHEHMEM
rpaduyeckmMx NpeacTaBfeHUi (ycTaHaBAMBaTb, MMEET M YPaBHEHME WAWU CUCTEMA YPaABHEHWUM
peLeHnA, eCIM UMEET, TO CKOJIbKO, 1 Np.).

- NMepexoanTb OT cnoBecHOM GOPMYNMPOBKKU 3aZa4mM K eé anrebpanyeckon moaenm ¢ NOMOLLbIO
COCTaB/NIEHUA YPABHEHUA WAN CUCTEMbl YPaBHEHWUW, WHTEPNPETMPOBATb B COOTBETCTBUMU C
KOHTEKCTOM 33434M NONIYYEHHbIN pe3y/bTar.

- MMpUMeHATb CBOMCTBA YMCAOBbIX HEPABEHCTB A/ CPABHEHWA, OLEHKW; pewaTb JIMHElHble
HepaBeHCTBA C OAHOW NEPEMEHHOM M WX CUCTEMbI; AaBaTb padUUEcKY0 WANKOCTPALMIO
MHOKeCTBa pPeLleHM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

PYHKUUMU

-MoHMMaTb U MUCcnonb30oBaTb (PYHKUMOHANbHBIE MOHATUA M A3bIK (TEPMUHbI, CMMBOAUYECKUE
0603HayeHuA); onpeaenatb 3HaYeHne GYHKUMM NO 3HAYEHUIO apryMeHTa; onpeaenaTb CBOMCTBA
bYHKUMM Mo eé rpaduky.

_CTpOUTb rpadvKm 3neMeHTapHbIX GYHKUMI BUAA ¥ 'k, y= X2,y =X,y =X,y =B xE; onucbisaTb
CBOICTBA UNCNQBOM GYHKLMM MO eé rpaduKy.

9 KNACC
Yucna u BbluucneHuA
- CpaBHMBATb M YNOPAAOYMBATL PALMOHANbHbIE U MPPALMOHANbHbIE YMCAA.
- BoinonHATb apudmeTnyeckne [eUCTBUA C PALMOHANBHBIMM YUCAAMM, COYeTas YCTHble U
NMUCbMEHHbIe NPUEMBI, BbIMOHATb BbIYUCNEHUA C UPPALMOHAZIbHBIMU YUCNAMMU.
- HaxoanTb 3HayeHWA cTeneHerM C LeNbIMU MOKA3aTeNAMW U KOPHEeW; BbIYMCNATb 3HAYeHUA
YMCNOBbIX BbIPAXKEHUN.
- OKpyrnATb AEUCTBUTENbHbIE YUCNA, BbINOAHATbL MPUKUAKY pPe3ynbTata BblYMCAEHWUN, OUEHKY
YMCNOBbIX BbIPAXKEHUN.
YpaBHEHUA U HepaBEHCTBA
- PewaTtb nuHelHble U KBagpaTHble YPaBHEHWA, YPaBHEHUA, CBOAAWMECA K HUM, npocTenime
APO6HOpPaLMOHaNbHbIE YyPaBHEHUA.
- Pewatb cuctembl ABYX NUHEMHbIX YPaBHEHWM C ABYMA NepemMeH HbIMU W CUCTEMbI ABYX
YPaBHEHWI, B KOTOPbIX OAHO YPaBHEHUE He ABNAAETCA TMHENHDBIM.
- PewaTb TeKkcTOBbIE 33434M anrebpanyeckmm cnocobom ¢ NOMOLLbIO COCTaBNEHUA YPaBHEHUA UK
CUCTEMDbI ABYX YPAaBHEHWI C ABYMA NepeMeHHbIMMU.



- MpoBOAUTb NpOCTElLINE UCCNEA0BAHNA YPABHEHUA U CUCTEM YPABHEHUN, B T.4. C NPUMEHEHUEM
rpaduyeckmMx npeacTaBieHni (ycTaHaBAMBaTb, MMEET /I YpPaBHEHME WU CUCTEMA YPaBHEHWUM
peLeHuna, eCiM UMEET, TO CKOJIbKO, 1 Np.).

- PewaTtb NIMHENHbIE HEPABEHCTBA, KBagpaTHble HEPABEHCTBA; N306parkaTb pelleHne HepaBeHCTB
Ha YNCNOBOM NPAMOMN, 3aNUCbIBaTb PELLEHNE C MOMOLLbIO CMMBOJIOB.

- PewaTtb cucTembl NIMHENHbIX HEPABEHCTB, CUCTEMbl HEPaBEHCTB, BK/OYalOWMe KBagpaTHoe
HepaBeHCTBO; M306pakaTb pelleHne CUCTeMbl HEPABEHCTB HA YMC/IOBOM MPAMOM, 3anucbiBaTb
peleHne ¢ NOMOLLbIO CUMBOJIOB.

- cnonb3oBaTb HEPABEHCTBA NPU PELUEHUN PA3/IMYHbIX 3a4au.

DYHKUUM

- PacnosHaBaTb ¢QYHKUMM M3y4YEHHbIX BMAOB. [1OKa3blBaTb CXEMATUMYECKM pPaCNoNOXKeHUe Ha
KOOPANHATHOM NIOCKOCTU rpadmKoB GYyHKUMN BUga: y = kx,y =kx+ b, y = _*, y=ax’ +bx+c,y=
X, ¥ =X, y = B x B B 3aBMCMMOCTM OT 3Ha4EHMI1 KO3GOULMEHTOB; OMMUCHIBATL CBOMCTBA GYHKLMI.

- CTponTtb U M§F6pamaTb CXeMaTMyeckn rpadmuKkn KBagpaTUUHbIX GYHKLMIM, ONUCbIBaTbL CBOMCTBA
KBaZpaTUYHbIX GYHKLUMI NO UX rpadmKam.

- PacnosHaBaTb KBagpaTU4yHyto ¢yHKUMIO No dopmyne, NPMBOAUTL MPUMEPbI KBALPATUYHbIX
OYHKUMI U3 peanbHOM XU3HN, PUIMKK, TeOMETPUMN.

Apudmetnueckas u reomeTpuyecKkan nporpeccum

- PacnosHaBaTb apUPMETUYECKYIO U TEOMETPUYECKYIO NPOTrPeECCHMM NPU pasHbix Cnocobax 3agaHus.
- BbINONHATL  BbIYMCNEHUA C  WCMONb30BaHMEM GOPMY/a Nro  4YneHa apudMeTUMyecKkor W
reoMeTpPUYECKON NPOrpeccuii, CyMmbl NEPBbLIX N YAEHOB.

- M306parkaTb YneHbl NOCNe0BaTENbHOCTM TOYKAMM Ha KOOPAMHATHOM NAIOCKOCTY.

- PewaTb 3afaym, CBA3AHHbIE C YNCNOBLIMU MOCNEA0BATE/IbHOCTAMM, B T.4. 33Z4a4M U3 peasibHOM
¥KM3HM (C MCNONIb30BAHNEM KANIbKYNATOPA, LMPOBbLIX TEXHONOMUN).



3. PABOYAA NPOTPAMMA YYEBHOIO KYPCA «TEOMETPUA». 7-9 KNACCbI

Lenu usyyeHus yyuebHo20 Kypca

«MaTemaTuKy yxe 3aTem y4uTb HaZOo, YTO OHA YM B MOPALOK NPUBOAUT», — MUCAN BENUNKUI
pyccKkuit yyeHbih Muxaun Bacunbesuu JlomoHOCOB. M 8 amom cocmoum 00Ha u3 0syx yeneli
obyueHusa ceomempuu KaK COCMAsHol Yyacmu mamemamuku 8 WKose. ITON Luenn cooTBETCTBYET
AOKa3aTeNibHaA IMHUA NpenogasBaHnsa reometpuun. Cnegya npencraBneHHon paboyent nporpamme,
HauMHAA C CeabMOro Kjaacca Ha YpoKax reometpum obydalowumica yumtca NpoOBOAUTb
AOKa3aTe/ibHble PaCCyXAEHMUA, CTPOUTb JIOTMYECKME YMO3aKAYeHMA, [0Ka3blBaTb MCTUHHblE
YTBEPKAEHUA U CTPOUTb KOHTPNPUMEPDI K NOXKHbIM, NPOBOAMUTL PACCYKAEHUA «OT NPOTUBHOIOY,
OT/INYaTb CBOWCTBA OT MpPWM3HAKoB, @opMynnmpoBaTb o0bOpaTHble YTBEPXKAEHUA. YUYEHWUK,
OB/IAZLEBLUMI UCKYCCTBOM PACCYKAATb, OyAeT NpMMEHATb ero 1 B OKpyKatowen }xu3Hn. Kak nucan
reometTp M negaror Uropb Pegpoposuy LapbirnH, «n0abMKM, NOHUMMAKOWMMK, 4YTO Takoe
AOKa3aTeNbCTBO, TPYAHO U AarKe HEBO3MOXKHO MAHWMNYyAMPOBaTb». M B 3TOM COCTOUT BaXKHOe
BOCNUTATE/NIbHOE 3HAYEHWEe U3y4YeHWss T[eoMeTpuM, MNpuUcylee WMMEHHO OTe4yeCTBEHHOM
MaTEMATUYECKOW LLIKOoNe.

Bmecte c Tem aBTOpbl MpoOrpammbl NpenocTeperatT yuuTena oT Mu3AuWHero ¢opmanmsma,
0COBEHHO B OTHOLWEHWW Hayan W OCHOBaHWN reomeTpuu. PpaHUy3CKMII maTemaTuK HaH
[dbeloHHe No 3TOMy NOBOAY BbICKa3ancA Tak: «4YTO KacaeTcs Ae/IMKaTHOW npobnembl BBeAEHUA
«aKCMOMY», TO MHE Ka*KeTCs,, YTO Ha NepBblX NOpax HyXHO BoobWe n3beraTtb NPOU3HOCUTL CamMo
3T0 cnoBo. C Apyroi e CTOPOHbI, He cneayeT ynyckaTb HU O4HON BO3MOXKHOCTU AaBaTb NpUMepbl
NIOTUYECKUX 3aK/OYEeHUN, KOoTopble Kyda B Oonblwen mepe, YemM MAeA aKCUOM, ABAAKOTCA
WUCTUHHbBIMMU U €4UHCTBEHHBIMW ABUTAaTENAMMU MAaTEMATUUYECKOTO MbILLIEHUAY.

Bmopoli uenbro u3y4eHUA 2eoMempuu A678emcs UCMOaAb308aAHUE e€ KAK UHCmpymeHma rnpu
peweHuu KaK mMamemamu4eckux, maKk U MPpaKkmu4eckux 3a0a4, ecmpeyaroujuxca 8 peasibHol
HU3HU. OKOHYMBLUMN KYpC FeOMETPUU LWKOJbHUK AO/KEH OblTb B COCTOAHUM ONpeaenuTtb
reomeTpuyeckyto ¢urypy, onucatb C10BaMW AaHHbIA YEPTEX WAM PUCYHOK, HAaMTWU niowadb
3eMe/IbHOro y4acTKa, paccyuTaTb HEOHXOAMMYIO ANMHY ONTOBOJIOKOHHOIO Kabena nnan tpedbyemole
pasmepbl rapaska Ans aBTOMObOMAA. DTOMY COOTBETCTBYeT BTOPas, BbIMMCAUTENbHAA JIMHUA B
N3y4YeHMUN reoMeTpPUn B LLKONE.

[aHHaA npakTMyeckaa /MHUA ABNAETCA He MeHee BaXXHOW, 4Yem nepsas. Ewé [MnaTtoH
npeanucbiBan, 4tobbl «rpaxaaHe [peKkpacHOro ropoga HUM B KOEM C/lyd4ae He OCTaBAsIU
reomeTpuio, BeAb HEMaNoBaXKHO Aarke Nobo4yHoe eé npumeHeHue - B BOEHHOM Jene Aa,
BMNPOYEM, U BO BCEX HAyKax - AR /Ny4YLIEro Ux yCBOEHMA: Mbl BeAb 3HAeM, Kakaa BecKoHeyHan
pa3HMLA CYLLECTBYET MEXAY YENIOBEKOM MPUYACTHbIM K TeEOMETPUM M HENPUYACTHLIMY». [NA 3TOro
YyYuTeNl0 pekomeHayeTca noadupatb 3aZavyM NPaKTUYECKOro XapakTepa A5 PacCMaTpMBAEMbIX
TEeM, Y4UTb AETEN CTPOUTb MAaTEMATUYECKME MOLENUN PEANIbHbIX }KU3HEHHbIX CUTYaLUMA, NPOBOAUTL
BbIYMC/IEHMA U OLEHUBATb afleKBAaTHOCTb MNOJIy4EHHOro pe3ysbTaTa. KpaiHe BaXKHO Nog4YEépKUBaTh
CBA3N TreoMeTpum C A[pYyrMMW  npegmeTamn, MOTMBMPOBATb MCMO/Ib30BaTb OnpeaeneHus
reomeTpuyeckmx ¢uryp u MNOHATUMA, AEMOHCTPUPOBATb NPUMEHEHMEe MNONYYEHHbIX YMEHUN B
du13nKe n TexHUKe. ITM cBA3N Hambonee APKO BUAHbI B TeMax «BeKTopbl», « TpUuroHomeTpuyeckune
CoOTHoLWeHuA», «MeTog KoopanHaT» n «Teopema Mudaropar.

Mecmo y4yebHo20 Kypca 8 yuebHOM nadaHe

CornacHo yyebHoMy nnaHy B 7-9 Knaccax M3yyaeTca y4yebHbI Kypc «leomeTpua», KOTOpbIn
BK/IIOYAET C/leaylolwmMe OCHOBHble pasfaenbl cofeprkaHua: «leomeTpuyeckne Gurypbl U UX
CBOMCTBa», «M3mepeHue reoMeTpPUYECKUX BEIUYMHY», a TakKe «[eKapToBbl KOOPAMHATbI Ha
NNIOCKOCTMY, «BeKkTopbl», «[BUKEHUA NNOCKOCTU» N «[TpeobpasoBaHma Nnogobua».

Y4yebHbIN NnaH npeaycMaTpmBaeT U3yYeHne reomeTpun Ha 6a3oBoM ypOBHE, UCXOAA U3 HE MeHee
68 yuyebHbIX YacoB B y4eOHOM roay, BCEro 3a Tpu roga obydyeHus - He meHee 204 yacos.



COAEPXAHUE YYEBHOTO KYPCA «TEOMETPUA»
7 KNACC

HayanbHble NOHATUA reomeTpun. ToUKa, NpaAmasn, OTPe3OoK, Ay4. Yron. Buapl yrnos. BepTuKanbHble
M CMe)Hble yrabl. buccektpuca yrna. JlomaHas, MHOroyronbHuWK. [lapannenbHoctb W
nepneHaAnKYAAPHOCTb NPAMBIX.
CummeTpuyHble ¢urypbl. OCHOBHble CBOWMCTBA OCEBOM CMMMETpUU. lNpumepbl cMMMeETpUn B
OKpyrKatowem mupe.
OCHOBHbIE MOCTPOEHUA C MOMOLLBIO LMPKYAA U IMHENKN.
TpeyronbHUK. BbicoTa, MeguaHa, OuccekTpuca, WX CBOWCTBA. PaBHObOeApeHHbIN W
PaBHOCTOPOHHWUI TPEYro/ibHUKN. HepaBeHCTBO Tpeyro/ibHUKa.
CBOWCTBA M NPU3HAKM paBHObeApPEHHOro TpeyronbHMKa. MprU3HaKM paBeHCTBA TPEYroNbHUKOB.
CBOMCTBA M NPU3HAKM MNapannenbHblXx NpAMbiXx. Cymma yrnos TpeyrosibHWMKa. BHewHue yraol
TPeyronbHUKa.
MpPAMOYroNbHbIN  TpeyroNibHUK.  CBOMCTBO  MeaMaHbl  MPAMOYrO/IbHOFO  TPEYronbHWKA,
npoBeAéHHON K  runoteHy3e. [lpM3HAKM paBeHCTBA  MPAMOYFOJibHbIX  TPEYyro/NbHUKOB.
MpAMOYroabHbIN TPeYro/ibHUK ¢ yriom s 30E.
HepaBeHcTBa B reomeTpuMn: HEpPaBEHCTBO TPEYro/NbHWKA, HEPaBEHCTBO O [AJIMHE JIOMaHOW,
Teopema o bonblem yrne n 6onbLiel CTOPOHe TpeyrosibHUKa. MepneHaANKYNAP U HaKNOHHaA.
feomeTpuyeckoe mecto Todek. buccektpuca yrna n cepeanHHbIN NepneHuKynap K oTpesKy Kak
reomeTpuyecKkme mecTta TOYeK.
OKpY»KHOCTb W Kpyr, XopAa W AuMameTp, UX CBOMCTBA. B3aMmHOe pacnonorKeHue OKPYKHOCTU U
npamoi. KacatenbHasa M CeKylwaa K OKPYXKHOCTU. OKpYKHOCTb, BNUCaHHaA B yron. BnucaHHaa u
OMMUCAHHAA OKPYXKHOCTU TPEYro/ibHUKA.

8 KJIACC
YeTblpéxyronbHukK. [apannenorpamm, ero npu3HakKM WM cBoMcTBA. YacTHble cayyau
napannenorpaMmmoB (NPAMOYroNbHUK, POoMb, KBagpaT), MX MNPU3HAKM W CBOMCTBA. Tpaneuus,
paBHObOOKaA Tpaneumsa, e€ cBOMCTBA U NPU3HaKK. MpamoyronbHas Tpaneuus.
MeTton yaBoeHMA meanaHbl. LleHTpanbHaa cummeTtpus.
Teopema daneca n Teopema 0 NPOMNOPLMOHANBHBIX OTpPe3Kax. CpegHMe NUHUM TPEeYroabHUKa U
Tpaneuuu. LLeHTp macc TpeyronbHuKa.
Mogobue TpeyroNbHUKOB, KoapduumeHT nogobua. [MpusHakm nomgobus TpeyroNbHUKOB.
MpumeHeHWe Noao6mMA NPU peLleHnn NPaKTUYECKMX 3a4au.
CeorictBa nnowagen reomeTpudeckux o¢uryp. Popmynbl Ans naowagm  TPeyrosibHUKa,
napannenorpamma, pomba un Tpaneumn. OTHoweHMe naowager nogobHbIX Guryp.
BblumcneHune naowagei TpeyroibHUKOB M MHOFOYro/IbHMKOB Ha KneTyaTon bymare.
Teopema MNudaropa. NMpumeHeHne Teopembl Mndaropa Npu peweHnn NPaAKTUYECKMX 3a4a4.
CUHYC, KOCMHYC, TaHreHc OCTPOro yrna npPAMOYrOAbHOrO  TpeyrosnbHMKa. OCHOBHOe
TPUTOHOMETpPUYECKOE TOXKAECTBO. TpUroHomeTpmuieckue dbyHKUMM yrnos B 30E, 45E 1 608,
BnucaHHble M LLeHTPanbHble YI/bl, YTON MEXAY KacaTeNbHOW U XOpAOMN. YIibl MeXAy XopAamu u
CeKyWwMMKN. BnucaHHble W ONUCaHHbIE YeTbIPEXYrONAbHUKU. B3aMMHOe pacnono)KeHue AByX
OKpY»KHOCTel. KacaHue oKkpy*KHocTeln. ObLme KacaTenbHble K ABYM OKPYKHOCTAM.

9 KNIACC
CuHyc, KocuHyc, TaHreHc yraos ot 0 pgo 180R. OcHoBHOe TpUIroHOMETPUYECKOe TOXKOECTBO.
dopmynbl npusegeHua.
PeweHune TpeyronbHMKOB. Teopema KOCUHYCOB 1 Teopema CUHYCOB. PelleHne npakTnyeckmx 3agau
C UCNOJIb30BaHNEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.
MpeobpasoBaHue noaobmsa. Noaobme cOOTBETCTBEHHbIX 3/IEMEHTOB.



Teopema 0 npousBeseHUU OTPE3KOB XOpA, Teopembl O MNPOU3BEAEeHUN OTPEe3KOB CEKYLUUX,
Teopema O KBaJpaTe KacaTe/ibHOW.

BeKktop, AnMHa (MoAay/b) BEKTOPA, COHANPaB/AEHHbIe BEKTOPbI, MPOTUBOMNO/IOKHO HaMNpPaB/lEHHbIe
BEKTOPbI, KOJZIMHEAPHOCTb BEKTOPOB, pPABEHCTBO BEKTOPOB, OMepauuMm Hah BeKTopamu.
PasnoxeHue BeKTOpa NO ABYM HEKONNMHEapHbIM BeKTopam. KoopauHatbl BekTopa. CkanapHoe
npousseseHne BEKTOPOB, MPUMEHEHNEe ANA HAaXOXKAEHUA AJINH U YINOB.

[eKkapToBbl KOOPAMHATbI Ha MJIOCKOCTU. YPaBHEHUA NPAMOWM U OKPYKHOCTM B KOOpPAMHATAX,
nepeceyeHme OKPYKHOCTEN N NPAMbIX. MeTo4 KOOpAMHAT M ero NPUMEHEeHMe.

MpaBusibHble MHOroyrofibHUKW. [AnHa OKpyXHOCTW. [pagycHaa W paguaHHaa mepa yraa,
BblUMCNIEHME ONMH AYT OKPYXKHOCTEN. MNnowaab Kpyra, CeKTopa, CErMeHTa.

[BVXXEHUs NNOCKOCTM W BHYTPEHHWE cUMMeTpuM ouryp (anemeHTapHble npeacTaBaeHus).
MapannenbHbiii nepeHoc. MoBoporT.

NNAHUPYEMBbBIE NPEAMETHbIE PE3Y/IbTATbDI
OceoeHue y4yebHO20 Kypca «[eomempus» HA yposHe OCHOBHO20 06We20 06pa308aHUA OOHCHO
obecreyusame docmuxceHue caedyouux npedmemHoix 06pa3osamesbHbIX Pe3ya6mamos:

7 KNACC
- PacnosHaBaTb U3y4YeHHble reomeTpuyeckme Gpurypbl, onpeaenatb UX B3aMMHOE PACMNONONKEHME,
n3obpaxkaTb reoMeTpuyeckne ¢Gurypbl; BbINOJHATbL YepTEXM MO YyCA0BUIO 3agaun. M3mepsaTb
JIMHENHbIE W YrNOBble BENMYUHbI. PelwaTtb 33434 Ha BblYMCAEHME ANIMH OTPE3KOB M BEUYMH
yrnos.
- lenatb rpybyto OLEHKY /MHENHbIX U YI/ZIOBbIX BEAWYMH MNPEAMETOB B PEANbHOW KU3HW,
pa3MepoB NPUPOAHbIX 06BEKTOB. Pa3niMyaTb pa3mepbl 3TUX 06 bEKTOB NO NOPAAKY BEANYUHDI.
- CTpPOUTb YEpPTENKM K TEOMETPUYECKMM 334a4aM.
- Monb3oBaTbCcA MPU3HAKAMM PaABEHCTBA TPEYro/bHMKOB, WCMO/Ib30BaTb MPU3HAKM U CBOMCTBA
paBHObOeApPEHHbIX TPEYroNbHMKOB NPU PeLleHnn 3a4au.
- MpoBOAUTb NOTUYECKME PACCYKAEHUA C UCNONb30BAHNMEM FEOMETPUYECKMX TEOPEM.
- Monb30BaTbCA NPU3HAKAMWM PaBEHCTBA MPAMOYrO/IbHbIX TPEYro/NbHUKOB, CBOMCTBOM MeAMaHbl,
nNpoBeAEHHON K TMNOTEHy3€e NPAMOYIro/IbHOIO TPEYro/ibHWKA, B PELUEHUN FeOMETPUYECKMX 3a4aM.
- OnpegenaTtb NApannenbHOCTb NPSAMbIX C MOMOLLBIO Yr/1I0B, KOTOpPble 06pa3yeT ¢ HUMKU CeKyLLas.
OnpenenaTb MapanienbHOCTb MPAMbIX C MOMOLLBbI PAaBEHCTBA PACCTOAHUMA OT TOYEK OLHOWM
NPAMOMN A0 TOYEK APYron NPsSMoi.
- PewaTtb 3a434m Ha kKneTyaTom bymare.
- MpoBOAUTDL BbIYUCAEHUA U HAXOAUTb YNCNOBbIE U BYKBEHHbIE 3HAYEHWUA YII0B B FEOMETPUYECKUX
3a/la4yax C UCMONb30BaHMEM CYMMbl YI/10B TPEYrosIbHUKOB U MHOTFOYrO/IbHUKOB, CBOMCTB Yr/0B,
06pa30BaHHbIX NPU NepecevyeHnn AByX NapannefibHbix NPAMbIX CeKyllel. PewaTb npaktuyeckue
3a/1a4M HA HAXOXKEeHMWe YroB.
- Bnagetb NOHATMEM reoMeTpUYecKoro mMecta TouyeK. YMeTb onpenenatb buccekTpucy yrna wu
CepeaMHHbI NepneHAMKYNAP K OTPE3KY KaK reOMeTpUYecKne MecTa TOYEK.
- PopmynnpoBaTb ONpeaeneHUs OKPYKHOCTU W Kpyra, XopAbl W AMAMETPA OKPYMKHOCTW,
No/b30BaTbCA UX CBOMCTBAMU. YMETb NPUMEHATb 3TU CBOMCTBA NPU peLLUeHnM 3a4au.
- BnageTb NOHATMEM OMMCAHHOM OKOMIO TPEYrosibHUKA OKPYXKHOCTU, YMETb HaxoAuTb €€ LEeHTp.
Monb3oBaTbCA paKTamm O TOM, YTO BMCCEKTPUCHI YII0B TPEYroNbHWKA NepeceKkalTcAa B OOHOM
TOYKE, U O TOM, YTO CepeaMHHble NepneHANKYNApPbl K CTOPOHAM TPeyroabHWKA NepeceKatoTca B
0/HO TOYKe.
-Bnagetb  NOHATMEM  KacaTeNbHOM K OKPYKHOCTM,  MO/b30BaTbCA  TEOpemMon o
nepneHaANKYNAPHOCTU KacaTesIbHOM M paguyca, NpoBeAEHHOTO K TOYKE KacaHuA.



- Monb3oBaTbCA NPOCTENLLMMU Fr€OMETPUYECKMMWU HEPaBEHCTBAMM, NOHMMATb WX MPAKTUYECKUI
CMbICA.
- MpoBOANTb OCHOBHbIE FTEOMETPUYECKUE MOCTPOEHMSA C MOMOLLbIO LMPKYIA U INHENKMN.

8 KNACC
- Pacno3HaBaTb OCHOBHbIE BUAbl YETbIPEXYTONIbHUKOB, UX 3/1IEMEHTbI, NO/Ib30BaTbCA UX CBOMCTBAMMU
NP peweHnn reoMmeTpUYecKmx 3aaau.
- MpMeHATb CBOMCTBA TOYKMU MEepeceyeHus MeauaH TpeyrosbHuWKa (LUeHTpa macc) B pelleHuu
3ajau.
- BnageTb NOHATMEM CpeAHer NMHUW TPeyroJibHUKa U Tpaneuuu, NPUMEHATb UX CBOMCTBA Npu
peleHnn reomeTpuyeckmx 3agad. [lonb3oBatbcs Teopemoint dPaneca M Teopemoir o
NPOMNOPLMOHA/bHbIX OTPE3KaX, MPUMEHATb X ANA PeLleHUA NPaKTUYECKMX 3a4au.
- MpMeHATb NPU3HAKN NoA06MA TPEYrONbHUKOB B PELLEHUN FTEOMETPUYECKMX 3aau.
- Monb3oBaTbca Teopemon lNudaropa ANa peleHUs reoMeTPUUYECKUX U MPaKTUYecKMX 3adad.
CTpouTb MaTeEMATUYECKY0 MOoZe b B MPAKTUYECKUX 33434axX, CAMOCTOATENIbHO AEeN1aTb YEPTEXK U
Haxo4MTb COOTBETCTBYOLLME ANMNHDI.
- BnageTtb NOHATUAMM CUHYCA, KOCUMHYCA M TaHreHca OCTPOro yraa NPSMOYrosibHOro TpeyroabHUKa.
MoNb30BaTbCA 3TUMM MOHATUAMM ANA PELEHUA NPAKTUYECKUX 3a4aY.
- Bblumcnatb (pasnnyHbiMM cnocobamu) naolagb TPeyronbHMKa WM NAOWAaAN MHOTOYroNbHbIX
ouryp (nonbsysacb, raoe HeobxoAMMO, KanbKynatopom). MpUMEHATb MNONYyYEeHHble YMEHUs B
NPaKTUYECKNX 3aa4ax.
- BnageTtb NOHATMAMM BMNUCAHHOINO M LLEHTPaNbHOMO yrna, UCNoAb30BaTb TEOPEMbl O BMUCAHHbIX
yrnax, yrnax mexay xopgamu (CEeKywmmun) n yrne mexkay KacatesibHoW M XopAoi npu peleHnn
reomeTpuYecKkmnx 3agau.
- Bnagetb MNOHATUMEM OMUCAHHOIO YeTbIPEXYro/NibHUKA, MNPUMEHATb CBOWCTBA OMMCAHHOrO
YeTbIPEXYro/ibHUKa NPU peLleHnm 3aaad.
- MpMMeEHATb NONyYeHHble 3HAaHUA Ha MPaKTUKe - CTPOMUTb MaTemMaTMyeckMe mMoaenu ANna 3anad
peanbHON W3HWU M MPOBOAMTb COOTBETCTBYIOWME BbIYUCAEHUA C NPUMEHEHMEeM nogobusa u
TPUroHoMeTpuK (NoNb3yACh, rae HeobX0ANMO, KaNbKyNATOPOM).

9 KNACC
- 3HaTb TPUroHOMeTpuyeckne OGYHKLMM OCTPbIX YFI0B, HAaxo4uTb C WMX MOMOLLbIO PasAnYHbIe
3/1eMEHTbl  NPAMOYrONbHOTO TPEYrO/bHUKA («pelleHne MPAMOYrObHbIX TPEYrobHUKOBY).
HaxoguTb (C MOMOLLbIO KaNnbKynAaTOpPa) AMHBI U YINbl A8 HETAabANYHbIX 3HAYEHUA.
- Nonb3oBaTbca Gopmynamu nNpuBeAEHUA U OCHOBHbIM TPUTOHOMETPUYECKMM TOXKAECTBOM ANSA
HaXOXKA,EHNS COOTHOLLEHUI MeXAy TPUTOHOMETPUYECKMMW BEIMYNHAMM.
- Ucnonb3oBaTb TEOPEMbI CMHYCOB WM KOCUMHYCOB A/ HAXOMAEHMA PA3/NIUYHBbIX 3/1EMEHTOB
TPeyro/ibHUKa («peLleHne TPeyronbHUKOBY), MPUMEHATb UX NPU PeLLleHUM reOMeTPUYECKMX 3a4au.
- Bnagetb NnoHATUAMK Npeobpa3oBaHMA NoAobms, COOTBETCTBEHHbIX 3/1EMEHTOB NOA06HbIX uUryp.
Monb30BaTbCsA CBOMCTBAMM NOA06MA NPOU3BONbHBIX GUTYP, YMETb BbIMUCAATL A/IMHbI U HAXOAUTb
yrabl Yy nopobHbix ¢uryp. MpumeHsTb CBOMCTBA NoAobua B MPaKTUYECKMX 3ajadvax. YmeTb
NPUBOAUTL NPUMEPbI NOA06HbIX GUIrYp B OKPYXKatoWeM MUPE.
- NMonb3oBaTbCcA TEOPEMaMM O NPOU3BEAEHUM OTPE3KOB XOpA, O NPOU3BEeAEeHUM OTPE3KOB
CEeKyLLMX, O KBaZpaTe KacaTe/NbHOM.
- Nonb30BaTbCcA BEKTOPAMU, MOHUMATb UX FEOMETPUYECKUI 1 GU3UYECKUIA CMbICA, MPUMEHATb MX B
peLeHnn reoMeTpUYEcKknxX 1 pusndecknx 3agad. NMpUMeHaATb CKanapHoe NpounsseaeHNe BEKTOPOB
ANA HAaXOXKAEHUA ANVH U YTN0B.
- Nonb30BaTbCA METOAO0M KOOPAMHAT Ha MNIOCKOCTU, NPUMEHSATbL €ro B pelleHNn reoMeTpUYecKknx
M NPaKTUYECKMX 3a4au.



- Bnagetb NOHATUMAMW MPABUABHOFO MHOTOYFO/IbHUKA, [OJ/IMHbI  OKPYXKHOCTW, AJWHbI  Ayru
OKPY»XHOCTM M pagMaHHOM Mepbl YI1a, YMETb BbIYUCAATb NAOLWAAb KPyra 1 ero vyactei. NpumeHsaTb
NONly4YEeHHblE YMEHMA B NPAaKTUYECKMUX 3a4a4aX.

- Haxoautb ocK (UM LEeHTPbI) cUMMETPUM GUTYP, MPUMEHATL ABUKEHUA NIOCKOCTU B MPOCTEMNLLNX
CNy4asnx.

- MpUMeHATb NOJlyYEeHHble 3HAHWUA HA MPAKTUKE - CTPOUTb MAaTEMATUYeCKMe Moaenn Ans 3agad
peanbHOM XM3HM U MPOBOAUTbL COOTBETCTBYIOWME BbIYUC/IEHMA C MPUMeEHeHnem nopobua u
TPUTOHOMETPUYECKUX QYHKLUNI (NONb3YACH, FAe HE0HBX0ANMMO, KaNbKYNATOPOM).

4. PABOYAA NPOrPAMMA YHEBHOIO KYPCA «BEPOATHOCTb U CTATUCTUKA». 7-9 K/ZTIACCbI

Lenu usyyeHus yuebHo20 Kypca

B coBpemeHHOM UUPPOBOM MUPE BEPOATHOCTb M CTAaTUCTUKA npuobpeTtatoT BCE 60/bLUYIO
3HAUYMMOCTb, KaK C TOYKWU 3PEHUS NMPAKTUYECKUX MPUIONKEHUN, TaK U UX Posiv B 0bpasoBaHuK,
HeobxogMMOM Kaxaomy yenoseKy. BospactaeT umcno npodeccuis, npu 0OBAALAEHUN KOTOPbIMM
TpebyeTca xopowaa 6a3oBas NoArotoBka B 061acTM  BEPOATHOCTM M CTaTUCTUKM, TaKas
NMOArOTOBKA Ba)XHa ANA NPOAO/MKEHMA 06pasoBaHMA M ANA ycnewHon npodeccnoHanbHoM
Kapbepbl.

KaxAablit yenoBek NOCTOAHHO MPUHUMAET pPeleHNa Ha OCHOBE MMEIOLLMXCA Y Hero AaHHbIX. A gns
0BOCHOBAHHOTO MPUHATUA peleHns B YCI0BMAX HeaocCTaTKa WM M3BbiITKa WHPopMaLmm
HeobxoAMMO B T.4. XOpOLWo chOPMUPOBAHHOE BEPOATHOCTHOE U CTaTUCTUYECKOE MbiLL/IEHUE.
MMeHHO noO3TOMy OCTPO BCTana HeobxoaMmocTb chopmupoBaTb Yy  obydatowmxca
bYHKUMOHANbHYIO TPaMOTHOCTb, BK/IOYalOLLYIO B cebA B KauecTBe HEOTbEM/IEMOM COCTaBAAIOLLEN
YMeHMe BOCMPUHMMATb U KPWUTMUYECKM aHanuM3npoBaTb WHPOPMaLMIO, MNPEACTaBNEHHYIO B
Pa3nYHbIX GopmMax, MOHMMATb BEPOATHOCTHbIN XapaKTep MHOMMX pPeasbHblX MPOLLECCOB MU
3aBUCUMOCTEN, NPOMU3BOAUTL MPOCTellne BEPOATHOCTHbIE PacyYéTbl. 3HAKOMCTBO C OCHOBHbIMMU
npuHUMNammn cbopa, aHanmnsa U NPeacTaBAeHMA AaHHbIX U3 Pas/iMYHbIX cdep KU3HM obLLecTBa U
rocyaapctea npuobuiaet obydyalolwmxca K O0b6LWEeCTBEHHbIM WMHTepecam. M3yyeHue OCHOB
KOMBWHaATOPMKKN pa3BMBAET HaBbIKM OpraHM3aumMmn nepebopa u noacyéra YMcna BapmMaHToB, B T.u.,
B MPUKNAAHbIX 33gayax. 3HAKOMCTBO C OCHOBamMM Teopuu rpadoB CO34aET MaTeMaTUYeCKUi
dyHoameHT pgns GOPMUPOBAHUA KOMMeTeHuu B ob6nactu MHGOPMATUKM U UMPPOBbLIX
TexHonormin. MomMMmo 3TOro, nNpU M3YyYEHUUM CTAaTUCTUKM U BEPOATHOCTM oborawatoTcs
NPeACTaB/NeHUs Y4YalMXCA O COBPEMEHHOM KapTMHE MWpa W MeTodax ero MCCAefoBaHus,
bopMmpyeTcs NOHMMaHME PON CTAaTUCTUKM KaK MCTOYHMKA COLMANbHO 3HAYMMOMN MHbOpMaLMK U
3aK/1a4blBAOTCA OCHOBbI BEPOSATHOCTHOTO MbILL/IEHUS.

B cooTBETCTBUM C JAHHBIMWU LLEeNAMWU B CTPYKType Nporpammbl y4ebHOro Kypca «BepoATHOCTb M
CTaTUCTMKa» OCHOBHOM LWKOJIbl BblAENEHbI C/eaylowmne coaeprkaTe/lbHOMEToANYECKME IMHUN:
«MpepctaBneHne  fAaHHbIX W OMMcaTeNbHaA  CTAaTUCTUKAY; «BepoATHOCTb»;  «DNeMeHTbl
KOMBWHaTOpUKN»; «BBeaeHue B Teoputo rpados».

CopepkaHue nnHum «lMNpeactaBaeHne AaHHbIX U ONUCATENIbHAA CTAaTUCTUKA» CAYKUT OCHOBOM ANA
dbopMmnpoBaHMA HaBbIKOB PaboTbl ¢ MHOOPMALMEN: OT YTEHMA U UHTepnpeTaumm MHbopmaLmm,
npeAcTaB/ieHHoN B Tabanuax, Ha guarpammax u rpadumkax go cbopa, NnpeacTaBieHUsa M aHaAns3a
[laHHbIX C UCMONb30BaHMEM CTAaTUCTUYECKMX XapPaKTEPUCTUK CPeaHUX U paccemBaHus. PaboTasa c
AaHHbIMM, O0bOyyalolwMeca Yy4yaTcs CUYMTbIBAaTb WM MHTEPNpPeTUpoBaTb [AaHHble, BblABUraTb,
aprymeHTMpoBaTb M KPWUTMKOBATb MPOCTEWLIME TUMNOTE3bl, PA3MbIWAATL Hag akTopamm,
BbI3bIBAIOLLMMM U3MEHYMBOCTb, U OLLEHMBATb WX B/IMAHME HA PACCMATPUBAEMbIE BEIMYUHDLI U
npoLeccsl.



NHTyUTMBHOE NpeacTaBneHMe O CNyYaMHOM WM3MEHYMBOCTM, MUCCAeAO0BaHME 3aKOHOMEPHOCTEN U
TeHAEHUMN CTAaHOBUTCA MOTUBUPYIOLLLEN OCHOBOWN AN U3YYEHMA TeopUKn BepoaTHOCTeN. bonblioe
3HAYeHWe 34eCb WMMEeT MpPaKTUYECKMe 3af4aHuA, B YACTHOCTM ONbITbl C K/JACCUMYECKUMU
BEPOATHOCTHbIMU MOLENAMM.

MoHATWE BEPOATHOCTM BBOAMUTCA KaK Mepa nNpaBgonoaobua cnydaHoro cobbitnsa. Mpu nsyvyeHum
Kypca oby4yatowmeca 3HAKOMATCA C NPOCTEMWMMM METOL4AMU BbIYUC/IEHUA BEPOATHOCTEN B
CNy4YalHbIX 3KCNEPUMEHTAX C PaBHOBO3MOXHbIMW 3/1EMEHTAPHbIMU UCXO4AaMM, BEPOATHOCTHbIMM
3aKOHAaMM, MO3BONAOWMMM CTaBUTb M pelaTb Honee cnoxHble 3aga4M. B Kypc BXOAAT HaYa/ibHble
NpeacTaBNeHUA O CYYalHbIX BEJIMYMHAX U UX YNCNOBbIX XapaKTEPUCTUKAX.

TakXke B pamKax 3TOro Kypca OCYyLLeCTBAAETCA 3HAKOMCTBO OOy4YalOWMXCA C MHOMKeCTBamMu W
OCHOBHbIMW OMEepPaUMAMU HAL MHOXKECTBAMW, PACCMATPMBAIOTCA NMPUMMEpPbl MPUMEHEHMA AONA
peweHna 3aZa4y, a TaKXKe MWCMOJIb30BAaHUA B APYrMX MATEMATUYECKMX Kypcax WU yyebHbIX
npegmeTax.

Mecmo y4yebHo20 Kypca 6 yuebHOM naaHe

B 7-9 Knaccax wm3y4yaeTca Kypc «BeposTHOCTb WM CTAaTUCTUKa», B KOTOPbIM BXOAAT pasgesbl:
«lMpepctaBneHne AaHHbIX M ONMUCATeNIbHAA  CTAaTUCTUKa»;, «BepoATHOCTb»;,  «DneMeHThbI
KOMBUMHATOPMKKY»; «BBeaeHne B Teoputo rpadoBsy.

Ha wu3yyeHMe paHHOro Kypca otBoguT 1 yyebHbIM 4Yac B Hedento B TeYeHMe KaxKaoro roga
06yyeHus, scero 102 yyebHbIx Yaca.

COAEPXAHUE YYEBHOTIO KYPCA
7 KNACC

MpeacraBneHrMe AaHHbIX B BMAE Tabauu, anarpamm, rpadukoB. 3anosiHeHMe Tabauu, YTeHue u
nocTpoeHMe Auarpamm (CToNbMKOBbLIX (CToNBYaATbIX) U Kpyrosbix). YTeHMe rpadMKoB peasbHbIX
npoueccos. M3BneyeHne nHbopmaumm U3 guarpamm u Tabauvu, MCNONb30BaHME M UHTepnpeTauma
AAHHbIX.
OnucaTenbHana CTaTUCTUKA: cpeaHee apudmeTMyeckoe, MmeauaHa, pasmax, Haumbonblee U
HaMMeHbLllee 3Ha4YeHUA Habopa YMCNOBbIX AaHHbIX. [TpUMepbI Cly4aMHON NU3MEHUYMBOCTM.
CnyyalHbIA  3KcnepumeHT (onbiT) M cayyamHoe cobbiTme. BeposTHOCTb M yactoTa. Ponb
Ma/IOBEPOATHLIX WU MPaAKTUYECKN AO0CTOBEPHbIX cobbiTUiM B npupoge v B obuwectse. MoHeTa U
UrpasibHan KOCTb B TEOPUM BEPOATHOCTEN.
lpad, BepwuHa, pebpo. CreneHb BepwuHbl. Yucno pébep M cymmapHas CTeneHb BepLUMH.
MpepcTaBneHne o cBA3HOCTM rpada. Llenu n uyknbl. MyTtn B rpadax. O6xopm rpada (3rnepos nyTb).
MpepcTraBneHme 06 opueHTMpoBaHHOM rpade. PewweHne 3a4a4 ¢ nomoLbto rpados.

8 KNACC
MpepcTaBneHne AaHHbIX B BUAE Tabauu, anarpamm, rpadpumkos.
MHOeCTBO, 3N1EMEHT MHOXeCTBa, NOAMHOXecTBo. OnepaLmm Hag MHOXKeCcTBaMu: obbeanHeHMe,
nepeceyeHve, pgononHeHue. CBOMCTBA Onepauui Haa MHOXeCTBamMu: NepemecTuTenbHoe,
coyeTaTeNibHOeE, pacnpenennTenbHoe, BKAYEHUA. Micnonb3oBaHue rpaduyeckoro npeacraBaeHmns
MHOXEeCTB A9 ONUCAHWNA peasibHbIX NPOLLECCOB M ABNEHUIN, NP peLleHnn 3a4au.
N3mepeHne paccemBaHuA AaHHbIX. [ucnepcua u CTaHAAPTHOE OTK/JIOHEHME YMC/IOBbIX HAabOopPOB.
dnarpamma paccensaHus.
dnemeHTapHble cobblTnA cayvyanHoro onbiTa. CayvaiiHble cobbiTnA. BepoAaTHOCTM cObbITUI. OnbIThl
C PaBHOBO3MOMHbIMU 3N1€MEHTAPHbIMKU  CcObbITMAMK. Chny4daiiHbldi  Bbibop. CBA3b  mexay
Ma/IOBEPOATHBIMU M NPAKTUYECKM J0CTOBEPHBIMKU COBLITUAMM B NpMpoae, obuiecTse 1 Hayke.



JepeBo. CBONCTBa AEPEBLEB: €4MHCTBEHHOCTb MYTW, CYLLECTBOBAHWE BUCAYEN BEPLUMHbI, CBA3b
MeXAy YNCIOM BEPLIMH U Yyncaom pébep. MpaBuIo YMHOXKeHUA. PelleHne 3a4a4 C MOMOLLbIO
rpacos.

MpOTMBOMOJIOXKHbIE COObITUA. [Ouarpamma Iinepa. ObbeguMHeHME M nNepecedyeHue cobbITUN.
HecoBmecTHble cobbiTna. ®opmyna cnoxeHuA BepOATHOCTEM. YCN0BHAA BEPOATHOCTb. [paBuio
YMHOXeHus. HesaBucumble cobbiTua. lNpeactaBieHne 3KCcnepMmeHTa B Buae aepesa. PelleHune
3334 Ha HaxoXAeHne BEepPOATHOCTEN C MOMOLLbIO AepeBa C/IY4aMHOro 3KCNePUMEHTA, AMarpamm
dnnepa.

9 KNIACC
MpeactaBneHne AaHHbIX B BUAE Tabauu, guarpamm, rpapuKoBs, MHTEpNpeTauma AaHHbIX. YTeHne n
nocTpoeHue Tabanuy, gnarpamm, rpadmMKoB Mo peasbHbIM AAaHHbIM.
MNepectaHoBKN M dakTopuan. CoyeTaHMa M YMC/IO couveTaHuii. TpeyronbHUK [Mackana. PelweHune
33434 C MCNONb30BaHNEM KOMBUHATOPUKM.
FeomeTpuyeckasa BepoATHOCTb. Cay4daliHblil BbIOOP TOUYKM U3 GUTYpPbl Ha MJIOCKOCTH, M3 OTPE3Ka U
M3 OYTN OKPYXKHOCTH.
UcnbiTaHne. Ycnex m Heygada. Cepus uchbiTaHWiA Ao nepBoro ycnexa. Cepua UCMbITaHUIA
BepHynnn. BepoaTHOCTM cOBbITUI B cEpUM UCMbITaHUI BepHynnu.
CnyyaiiHaa Be/MUMHaA W pacnpeneneHMe BepoATHOCTENW. MaTtemaTMyeckoe OXugaHue U
aucnepcus. Mpumepbl MaTEMaTUYECKOrO OXMAAHUA KaK TeOPeTUYeCKoro CpeaHero 3HayeHuA
BENMYMHbI. MaTemaTuyecKkoe OXUAaHWe U gUcnepcusa CayvyaiHoM BEAMYMHBI «4MUCIO YCMEXOB B
cepun UcnbiTaHUn bepHynnn».
MoHATME O 3aKoHe 6onblwunx 4yncen. MamepeHne BePOATHOCTEM C NOMOLLbHO YacToT. Posb wm
3HayeHue 3aKoHa 6onblKMX Yncen B npmpose n obwecTse.

NNAHUPYEMDIE NPEOMETHbIE PE3Y/IbTATDI
MpeameTHble pe3y/ibTaTbl OCBOEHUA Kypca «BepoaTHOCTb M cTaTUCTMKa» B 7-9 Knaccax
XapaKTepu3yoTCa cneayowmmm YMeHUAMN:

7 KNACC

- Yutatb MHOPMaLMIO, NPeACTaBNeHHY B Tabanuax, Ha AnarpaMmmax; NpeacTaBasTb AaHHble B
Buae Tabsauu, cTpouTb Auarpammbl (cTonbuKoBbie (cToO64YaTbie) M KPYroBbie) MO MaccMBam
3HaYEeHUN.
- OnNKUcbIBaTb M MHTEPNPETMPOBATbL PeasibHble YAC/IOBbIE AaHHble, NpeAcTaB/eHHble B Tabauuax, Ha
Anarpammax, rpadmkax.
- Acnonb3oBaTb  ANA  ONMCaHMA  AA@HHbIX  CTAaTUCTMYECKME  XapPaKTepPUCTUKU:  cpepHee
apudmeTmnyeckoe, megmaHa, HanboblLee U HaMMeHbLLee 3HAYeHUA, Pa3max.
- UmeTb npeacTaBneHMe O C/Y4aMHOM M3MEHYMBOCTM Ha MpUMepax UeH, PU3NYEeCKUX BENNYMH,
QHTPOMOMETPUYECKMX AaHHbIX; UMETb NPeACTaBleHME O CTAaTUCTUYECKOM YCTOMYMBOCTH.

8 KNACC
- M3Bnekatb u npeobpasosbiBaTb UHPOPMALMIO, NPEACTaBNEHHYIO B BUAe Tabauy, Avarpamm,
rpadunKoB; NpeacTaBATb AaHHble B BUAE Tabauu, Anarpamm, rpadpukos.
- ONncbIBaTb AaHHble C MOMOLLbIO CTaTUCTUYECKMX MOKasaTenen: cpefHUX 3HAaYeHUW U mep
paccerBaHuA (pa3max, AUcnepcma n CTaHZAPTHOE OTKAOHEHME).
- HaxoanTb 4acTOTbl YACNOBbLIX 3HAYEHMM N YACTOTbl COOBLITUI, B T.4. MO pPe3ynbTaTamM U3MEPEHUI U
HabnAeHUN.
- HaxoanTb BEpPOATHOCTU CAy4valiHbiX COObITUI B OMblTax, 3HAA BEPOATHOCTU 3NEeMEHTAPHbIX
co6bITMN, B T.4. B ONbITAaX C PABHOBO3MOKHbIMMW 31€MEHTAPHbIMMU COObITUAMM.



- Ucnonb3oBaTb rpadpuyeckme moaenu: AepPeBO CY4aMHOro SKCNepuMeHTa, guarpammbl diinepa,
4yncaoBaa NpAmas.
- OnepupoBaTb MNOHATUAMMU: MHOMECTBO, MNOAMHOXECTBO; BbINONAHATbL OMepauuu  Hag
MHOXecTBamu: obbegmHeHre, nepeceyeHne, AOMNOHEHWNE; NEPEeUYNUCNATb 31EeMEHTbl MHOXECTB;
NPUMEHATb CBOMCTBA MHOXECTB.
- Ucnonb3oBaTb rpadmyeckoe npeactaBleHNE MHOMKECTB M CBA3EN MeXAy HUMKU ANA ONUCaHuA
NPOLECcCOoB U ABNEHWN, B T.4. NPU peLleHnM 3a4a4 U3 APYrux y4ebHbIXx NpeaMeToB U KYypPCOoB.

9 KNACC
- U3Bnekatb M npeobpas3osbiBaTb MHGOPMALMIO, NPeACTaBNAEHHYIO B Pa3/IMYHbIX UCTOYHMKAX B
BuAae 1abnuu, guarpamm, rpaduKoB; NpeacTaBiaTb AaHHble B BUAe Tabauu, anarpamm, rpadmkos.
- PewaTtb 3agaunm OpraHM3oBaHHbIM MNepebopomM BapMaHTOB, a TaKXKe C WCNOo/b30BaHMEM
KOMBMHATOPHbIX NPaBMI U METOLOB.
- Ucnonb3oBaTb onucaTeNnbHble XapaKTepPUCTUKM AN MAacCMBOB YMCIOBbIX AaHHbIX, B T.4. cpegHue
3HAYEHWA U Mepbl paccemBaHums.
- HaxoanTb 4acToTbl 3HAYEHWUIN M YACcTOTbl COOLITUA, B T.4. NO/b3YyACb pPe3ynbTaTaMu NPOBeAEHHbIX
N3MepeHUn 1 HabaeHNN.
- HaxoanTb BEPOATHOCTM CAYYaMHbIX COObLITUI B M3yYeHHbIX OMbITax, B T.4. B OMblTax C
PaBHOBO3MOMHbIMU 3/1€MEHTAPHbIMU COObITUAMM, B CEPUAX UCMbITAHWIA A0 MepBOro ycnexa, B
cepuax ucnbiTaHui bepHynnu.
- UmeTb NpeacTaBieHme 0 CyYaHON BEIMYMHE M O pacnpeaeneHn BEPOoATHOCTEN.
- UmeTb npeacTaBneHME O 3aKOHe OONbWMX YMCEN KaK O MPOABMEHMM 3aKOHOMEPHOCTM B
CNy4yaliHOM M3MEHYMBOCTU M O POSIM 3aKOHA BONIbLUMX YMCen B Npupoae 1 obuiecTse.



Tematnueckoe n1aHMpoBaHue ydyebHoro Kypca «Martematuka»

5 Knacc

Tema, pasgen

MpeameTHOe cogepKaHue

MeTtopgbl 1 GopmMbl opraHusauumn obyueHunsa. XapakTepucTuka

JocTuxkeHne NNYHOCTHbIX

INeKTPOHHbIe

Kypca, AeATeNbHOCTU obyyatowmxcs. PEe3y/nbTaTos B pamkax (undposbie)
Konunyecrtso pfanMBauMMvMOAy{I,ﬂ 06pa303aTen bH
LLIKONbHbI YPOK
uacos paboueii nporpammbl blé pecypcbl
BOCMUTaHUA
HaTypaanble AECHTM‘-IHaH CUCTEeMa CHUCNEeHNnA. L‘|l/1TaTb, 3anncbiBaTb, CPaBHMUBATb HATypPa/ibHblE€ YNACNa, adKTnBn3aumnaA https://skvsmar
uyucna. Pag HaTypanbHbIX Ymcen. npeanaratb M 06cy*KAaTb CNocobbl yNopaaouMBaHUA YMcen. MOTUBALMM K t.ru/
DeiictBua c HaTypanbHbii paa. Yucno 0. MN306parkaTb KOOPANHATHYIO NPAMYIO, OTMEeYaTb YNCAa TOYKAMM NO3HaHMUIO U
HaTypanbHbiIMK | HaTypa/sibHble Ync/a Ha Ha KOOPAMHATHOW NPAMOM, HAXOAUTb KOOPAMHATLI TOUKW. obyyeHuto https://uchi.ru/
yncnamu KOOPANHATHOM NPAMON. NccnepoBaTh CBOMCTBA HaTypanbHoOro psaaa, ymcen 0 v 1 npu
(43u) CpaBHeHuWe, OKpyrieHune CNOXEHUM U YMHOXKEHUN. dbopmupoBaHue https://math5-
HaTypa/JibHbIX YNCeN. Mcnonb3oBaTtb npaBnIO0 OKPYrneHUA HaTypaibHbIX YHNCEN. rOTOBHOCTU vpr.sdamgia.ru/
ApudmeTnyeckme gencTemns ¢ BbINONHATL apudmMeTUYECcKMe AeNCTBMA C HAaTypPaibHbIMU obyyatowmxca K
HaTypaJbHbIMW YNCNaMWU. Yncnamm, BblHUCNATb 3HAYEHUNA YHNCNOBDbIX Bblpa)KeHMl;i co CamMmopasBUTUIO

CBOWMCTBA HY/1A NPU CNOXKEHUMU U
YMHOEHWN, CBONCTBA e4MHNLbI
NPV YMHOXEHUM.
MNepemectutenbHoe n
coyeTaTe/IbHOE CBOMCTBA
C/IOXKEHUA U YMHOXKEeHUA,
pacnpeaenuTesibHoe CBOMCTBO
YMHOXeHUA.

Lenntenn v KpaTHble 4ncna,
pasnoXkeHue yncna Ha
MHOXUTEeNn. lenexHve c
ocTaTKoM. [1pocTble 1 cocTaBHble
yuncna. NpusHaku 4enmMmocTu Ha
2,5,10,3,9.

CKobKamm 1 6e3 cKobOoK.

3anucbiBaTb Npon3BeeHMe B BUAE CTENEHU, YNTATb CTEMEHMU,
NCnoab30BaTb TEPMUHOOTMIO (OCHOBaHME, NOKa3aTesb) ,
BbIYMCNIATb 3HAYEHMUA CTEMEHEN.

BbINONHATE NPUKMAKY M OLEHKY 3HaY€HU YNCIOBbIX
BblpaXKeHWI, npeasiaratb U NPUMEHATb MPUEMbI MPOBEPKMU
BbIYNCNIEHUN.

Mcnosib3oBaTh NPU BbIYNCIEHUAX NEPEMECTUTE/IBHOE U
coyeTaTe/IbHOE CBOMCTBA C/IOMKEHUA N YMHOXKEHUS,
pacnpegenvTenibHoe CBOMCTBO YMHOXeHUA; GOpMYyInpoBaThb U
NPUMEHATb NPaBua NPeobpPa30BaAHUA YNCNOBbIX BblPaXKeHUM Ha
OCHOBE CBOWCTB apUPMETUYECKUX AEACTBUN.

NccnepoBaTb YMCNOBbIE 3aKOHOMEPHOCTH, BbIABUIATb U
060CHOBbIBATb rMNoTe3bl, GOPMynMpPoBaTb 0606LeHUA 1
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CreneHb € HaTypa/ibHbIM
noKasarenem.

Yucnosble BblparkeHUA; NOPALOK
AencTBUN.

PelueHne TeKCTOBbIX 3a4a4 Ha BCe
apudmeTmyecKkne AencTBus, Ha
OBUXKEHME U MOKYMKMU.

BbIBOAbI NO pe3yabTaTam NPoBeaEHHOIo NCCNea0BaHMUA.
dopmynmpoBaTb onpeaeneHna AennTeNa U KPaTHOro, Ha3biBaTb
OeNUTeNnn 1 KpaTHble YNCNA; pacno3HaBaTb NPOCTbIe U COCTAaBHbIe
yncna; opmyanpoBaTb U NPUMEHATb NPU3HAKU AeIMMOCTMHA
2,3,5,9,10;npnumeHATb aNnropmnTM PassioXKeHUA YMCAa HA NPOCTble
MHOUTENN; HAXO4UTb OCTAaTKN OT AeNEHNA U HENOAHOE YacTHoe.
PacnosHaBaTb NCTUMHHbIE U JIOXHbIE BbICKa3blBaHMA O
HaTypPanbHbIX YNCNAX, MPUBOAUTL NPUMEPDLI U KOHTP-NPUMepHbI,
CTPOMUTb BbICKa3bIBaHMA W OTPULLAHMA BbICKa3bliBaHWIA O CBOMCTBAX
HATYPaNbHbIX Yncen.

KOHCTpynpoBaTb MaTeMaTUYECKUE NPESJIOKEHMA C MOMOLLLIO
CBA3OK «UN»,KUN»,KECNMN...,TO...».

PewaTb TeKcToBblE 3a4a4M apUPMETUYECKMM CNOCObOoMm,
NCNo/b30BaTb 3aBUCUMOCTU MENKAY BENNYMHAMM (CKOPOCTb,
Bpems, pacCTosHMeE; LieHa, KOIMYecTBo, CTOMMOCTb U Ap.):
QHANM3UPOBATb M OCMbICIMBATbL TEKCT 3a4a4M,
nepedopmynnpoBaTh yca0BUE, N3BAEKATb HEOBXOANMblE
OaHHble, YCTaHaBMBATb 3aBUCMMOCTU MEXKAY BEANYMHAMMU,
CTPOMUTb IOTMYECKYHO LLEMOYKY PaCCyKAEHUA.

MopgennpoBaTtb X0, peleHna 3a4a4m C MOMOLLbIO PUCYHKaA,
CXeMbl, TabaunLbl.

MpnBoAUTL, pa3bupaTb, OLLEHNBATL PA3/IMYHbIE PELLEHUA, 3aNUCK
peLlleHn TEKCTOBbIX 3a4au.

KpuTHyecKkn oueHMBaTb NONYYEHHbIN Pe3ynbTaTt, OCYLEeCTBAATb
CaMOKOHTPO/1b, MPOBEPAA OTBET Ha COOTBETCTBME YC/IOBUIO,
HaxoAuUTb OLLINBKN.

Peluatb 3aa4m ¢ nomoLlpio nepebopa BCex BO3SMOMKHbIX
BapMaHTOB.

3HAaKOMUTbLCS C UCTOPUEN PA3BUTUA apUDMETUKMN.
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HarnapgHasa
reomeTpus.
JInHKUKM Ha

Touka, npAman, oTpe3oK, Nyu.
JlomaHaAa. UamepeHune anunHbl
OTpesKa, MeTpuyeckme eguHuULbI

Pacno3HaBaTb Ha YepTeXKax, PUCYHKax, ONMCbIBATb, UCMO/b3yA
TEPMMUHOJIOTUIO, N U306PaXKaTb C MOMOLLbIO YEPTEKHDIX
WMHCTPYMEHTOB: TOYKY, NPSAMYLO, OTPE3OK, Y4, YroJl, TOMaHYo,

dKTUBM3auunAa
MOTUBaUUUN K
NMO3HAaHUIO U

https://skysmar
t.ru/

NAocKocTh (124) | MamepeHma AanHbl. OKPYKHOCTb | OKPYXKHOCTb. 0b6y4eHuto https://uchi.ru/
N KpYyr. PacnosHaBaTtb, NpMBOAUTb NpMMepPbl 06 LEKTOB peasibHOro M1pa,
MpakTnyeckana pabota nmetowmx Gopmy n3yyeHHbIX GUryp, oueHMBaTb X IMHENHbIE dopmmpoBaHue https://math5-
«MocTtpoeHune y3opa un3 pa3mepbl. rOTOBHOCTMU vpr.sdamgia.ru/
OKpPYKHOCTEMN». Mcnonb3oBaTb IMHENKY U TPAHCMOPTUP KaK MHCTPYMEHTbI ANA obyyatowmxca K
Yron. MNpamoit, ocTpbIn, Tynon u NOCTPOEHMUA U UBMEPEHUA: U3MEPATL AJIMHY OTPE3Ka, BEUYNHY CaMOpa3BUTUIO
pa3BEpHyTbIN yrabl. UsmepeHne YrNa; CTPOUTb OTPE3OK 3a4aHHOM A/INHbI, YroA, 3a4aHHOM
yrnos. BE/IMYMHDI; OTKNAAbIBATb LMPKYEM PABHbIE OTPE3KU, CTPOUTL
MpaKkTnyeckana pabota OKPYKHOCTb 334aHHOIo paauyca. M306parkaTb KOHOUrypaumm
«MocTpoeHune yrnos» reomeTpuyeckux GuUryp U3 oTPe3KoB, OKPYKHOCTEN, UX YacTel Ha
HeNMHOBAHHOM U KneTyaTon Bymare; npeasaraTb, ONUCbIBATL U
06CyaaTb cnocobbl, aAFOPUTMbI MOCTPOEHUA.
Pacno3HaBaTb U n306paXkaTb Ha HEJIMHOBAHHOM W KNeT4yaTomn
6ymare NnpAMoM, oCTpbIN, TYNON, Pa3BEPHYTbIN YI/bl; CPAaBHUBATb
yrnbl.
BblunCAATb ANMHBI OTPE3KOB, TOMAHbIX.
MOHMUMATb M UCMOIb30BATb NPU PELLEHNN 33434 3aBUCUMOCTH
MeXAy eAMHULAMU METPUYECKON CUCTEMbI MEP; 3HAKOMMUTBLCA C
HEMETPUYECKMMUN CUCTEMAMM MEP; BblpaKkaTb AJIMHY B
Pa3/INYHbIX egMHULLAX U3MepPeHUA. Mccnenosatb puUrypol 1
KOHGUrypaunm, ncnonbsys Lnpposbie pecypcsbl.
O6bIKHOBEHHbI | [Jpobb. MpaBuabHbIE KN MopgenupoBsaTb B rpadpuyeckort, npegmetTHon G¢opme, C NOMOLLBIO | aKTUBM3ALMA https://skysmar

e apobu
(48u4)

HenpasuabHble Apobu. OCHOBHOE
cBolicTBO Apobu. CpaBHeHUe
apoben.

CnoxeHue u BblunTaHUe

KOMMNbOTEPA NOHATUA N CBOMCTBA, CBA3aHHbIE C 0ObIKHOBEHHOM
Apobblo.

YnutaTb M 3aNnCbIBaTb, CPaBHMBATb OObIKHOBEHHEE ApobY,
npeanaratb, 060CHOBbIBaTb M 06CyKAaTb CNOCOObI

MOTMBALMU K
MO3HAHWIO U
obyuyeHuio

t.ru[

https://uchi.ru/
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06bIKHOBEHHbIX Apobeli.
CmeLwaHHaa gpobb. YMHOKeHMe
W AeneHne ob6blIKHOBEHHbIX
Apobei; B3aumHo-obpaTHble
Apobn.

PeweHune TeKCTOBbIX 334aY,
coaepauwmx apobu. OcHOBHble
3a4a4M Ha apobu.

MpumeHeHne BykB A1a 3anucK
MaTEMaTUYECKUX BblParKEHUN U
npeanoXeHun.

ynopsaaoumBaHus gpoben.

MN306parkaTb 0ObIKHOBEHHbIE APO6M TOYKaMM Ha KOOPAMHATHOM
NPAMOW; UCNONb30BaTb KOOPAMHATHYIO NPAMYIO 415 CPAaBHEHUSA
Apoben.

dopmynnMpoBaTb, 3aNMUCbiBaTb C MOMOLLI BYKB OCHOBHOE
CBOICTBO 06bIKHOBEHHOM AP06U; NCNONb30BaTb OCHOBHOE
CBOICTBO Ap0bu anAa cokpalleHua apoben n npusegeHns apoobum
K HOBOMY 3HaMeHaTesto.

MpencTaBAATb CMELaHHY Apobb B BUAE HENPABUIbHOM U
BbIAENATb Le/YI0 YacCTb YNCNA U3 HENPABUALHOM Apo6bMU.
BbINONHATL apudmeTHUECcKMe AeCTBUA C OObIKHOBEHHbBIMM
ApOo6AMU; NPUMEHATb CBONCTBA apUPMETUYECKUX AENCTBUM ANA
paLMOHaNN3aUMMN BbIMUCIEHUN.

BbINONHATE NPUKUAKY M OLEHKY pe3yanbTaTa Bbl4UCAEHWUI;
npeanaratb U NPUMEHATb NPUEMbI NPOBEPKM BbIYUCIEHUN.
MpoBoanTb UCCNe0BaHUA CBOMCTB Apobelt, onnpanch Ha
4YMCNOBbIE SKCMEPUMEHTBI (B TOM YMC/E C MOMOLLbIO
KoMnbloTepa).

Pacno3HaBaTb UCTUHHbIE U JIOXKHbIE BbICKA3blBAHWUA O ApobAX,
NPUBOAUTL NPUMEPbLI U KOHTPNPUMEPDI, CTPOUTL BbICKa3biBaHMA
N OTPUL,AHMA BbICKAa3blBaHWU.

PewaTtb TEKCTOBbIE 33434M, coaepKaline ApobHble AaHHbIe, U
3a/1a4M HA HAXOXAEHME YacCTW LLeIoro M LENOro No ero 4acTu;
BbIABNATb UX CXOACTBA U Pa3NNYUS.

MopgennpoBaTb X04, peleHns 3a43a4M C MOMOLLbIO PUCYHKA,
cxembl, Tabanupl.

MpuBogunTb, pazbmpaTb, OLEHNBATL Pa3IMYHbIE PeLLEeHUs, 3anncu
peLleHn TEKCTOBbIX 3a4aY.

Kputnyeckn oueHnBaTb NOyYEHHbIM Pe3yibTaT, OCYyLLeCTBAATb
CaMOKOHTpPO/Ib, NPOBEPAA OTBET Ha COOTBETCTBUE YC/IOBUIO,

dopmumpoBaHue
roTOBHOCTM

obyyatowmxcs K
CaMopas3BUTUIO

https://math5-
vpr.sdamgia.ru/
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Haxo4uTb OLNOKU.
3HaKOMUTbLCA C UCTOPUEN Pa3BUTUA apPUPMETUKN.

HarnapgHasa
reomeTtpus.
MHoroyronbHu
Kn(10u4)

MHOroyronbHuKN.
YeTbIpEXYrONbHUK,
NPAMOYTOJIbHMK, KBagpar.
MpaKTtnueckana pabora
«locTpoeHne NpPAMOYrosibHUKA C
334aHHbIMM CTOPOHAMM Ha
HeNIMHOBAHHOM Bymare».
TpeyronbHuK. MNaowaab un
nepumeTp NPAMOYro/ibHUKa U
MHOTOYrOJIbHMKOB, COCTaBJIEHHbIX
U3 NPAMOYTOJIbHUKOB, eANHNL,bI
nsmepeHua naowagm. NMepumetp
MHOTOYTrO/IbHUKA.

OnucbIBaTb, NCMONb3YA TEPMUHONOTUIO, M306parKaTb C MOMOLLbIO
YepPTENKHbIX MHCTPYMEHTOB M OT PYKX, MOAEeNNpPOoBaTb U3 bBymaru
MHOTOYrO/IbHUKW.

MpuBoAMTL NPMMeEPbI 06BEKTOB PEaNIbHOr0 MUPA, UMEOLLNX
$opmMy MHOroyrosibHMKa, NPAMOYro/ibHWKA, KBagpaTa,
TPeyronbHWKA, OLLEHNBATb UX IMHEHbIE pa3dmepsbl. Bbluncnatb:
nepumeTp TPeyrosbHMKa, NPAMOYroIbHMKa, MHOTOYroNbHUKA;
naowaab NPAMOYro/ibHMKa, KBagpaTa.

MN306paxkaTb OCTPOYro/ibHble, MPAMOYFrObHbIE U TYNOYro/bHble
TPEYroNbHUKW.

CTpouTb Ha HEIMHOBAHHOW M KNeT4aTol bymare KBaapaT u
NPAMOYTOJIbHWUK C 33[aHHbIMM AIMHAMU CTOPOH. MccnepoBatb
CBOMCTBA NPAMOYIO/IbHUKA, KBaZpaTa NyTEM 3KCMEPUMEHTA],
HabnaeHUA, U3MePEeHNsA, MOAENIMPOBAHUA; CPAaBHUBATL
CBOWCTBA KBaZpaTa M NPAMOYrO/IbHUKA.

KoHCTpyMpoBaTb MaTeMaTUYECKUE NPEAJIOKEHUA C MOMOLLbIO
CBA3OK «HEKOTOPbINY, «Nt060M». Pacno3HaBaTb UCTUHHbIE U
NNOXKHbl€ BbICKa3blBaHWMA O MHOTFOYro/IbHUKaX, NPUBOAMUTL
NPUMepbI U KOHTPNPUMEPDI.

MNccnepoBaTb 3aBMCMMOCTD NIOLWAAM KBaZpaTa OT AJIMHHbI ero
CTOPOHbI.

Mcnonb3oBaTb CBOMCTBA KBAAPATHOM CETKM ANA NOCTPOEHUSA
¢buryp; pazbumBaTb NPAMOYroNbHMK HA KBaZpaTbl, TPEYrONbHUKMY;
COCTaBNATb GUIrYpbl U3 KBAAPATOB M NPAMOYIOSIbHUKOB U
Haxo4MTb UX NAoLWaab, pa3dbueaTb GUrypbl Ha NPAMOYFONbHUKN U
KBagpaTbl U HAXO4MUTb UX NAOWAAb.

BbiparkaTb BENIMUYMHY NNOLLAAM B PA3INYHBIX e4MHMLLAX

aKTMBM3aumA
MOTUBALMM K
NO3HaHMUIO U
obyuyeHuto

dopmupoBaHme
roTOBHOCTU

obyuatowmxcs K
CaMOpPa3sBUTUIO

https://skysmar
t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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N3MepeHNA METPUYECKOM CUCTEMbI MepP, MOHUMATb U
MCMO/1b30BaTb 3aBUCUMOCTU MEXKAY METPUYECKUMMU eANHNLAMM
N3MepeHna NAOLLAAM.

3HAaKOMUTbLCA C NPUMEPaMU MPUMEHEHUA NIOLWAAN NepUMeTpa B
NPaKTUYECKUX CUTYaLMAX. PewaTb 3a434m U3 peasibHOM KU3HM,
npegnaratb n 06cy»KaaTb pasiMyHble cnoCcobbl pelweHns 3aaau.

DecaTtnyHble
Apobu
(38u)

JecAatnyHas 3anucb apobein.

CpaBHeHMe aecaTu4YHbIX Apobent.

[encrteuna ¢ 4ecaTUYHbIMU
Apobamun. OkpyrneHve
AEeCATUYHbIX apobein.

PelseHne TeKCTOBbIX 3a4au,
copeprawmx apobum. OCHOBHble
3a4a4u Ha gpobu.

MpeactaBaaTb AeCATUYHYIO Ap0obb B BUAE 0ObIKHOBEHHOIM,
4YUTaTb M 3aNMUCbIBATb, CPAaBHUBATb AECATUYHbIE ApObK,
npeasaratb, 060CHOBbLIBaTb M 06CYKAaTb CNOCOObI
ynopAA0YMBaHNA AEeCATUYHBIX Apoben.

N306parkaTb AecATUYHbIE APOOM TOYKAMM Ha KOOPANHATHOM
NPSAMOMN.

BbIABNATb CXOACTBA W Pa3NMUMNA NPABUA apUPMETUYECKUX
AEeNCTBUIM C HaTypaibHbIMW YUC/TaMM U AeCATUYHbIMWU ApOobsmu,
OOBACHATL MX.

BbinosiHATL apudmeTUyeckme 4encTeua ¢ AecATUYHbIMMU
AP06AMU; BbINONHATL MPUKMUAKY M OLEHKY pe3ynbTaTta
BbIYNCNEHUN.

MpuMeHATb CBOMCTBA apnUPMETUYECKUX AEUCTBUI ANs
pPaLMOHANN3aLUN BbIMUCIEHUN.

MpPUMeHATb NPABUIO OKPYIIEHUA AECATUYHBIX ApObe.
MpoBoaUTbL MCCNeA0BaHNA CBOMCTB AeCATUYHDBIX Apoben,
OMMPaACb Ha YMCNOBbIE IKCNEPUMEHTbLI (B TOM YMC/E C MOMOLLbIO
KOMMNblOTEpa), BblABUraTb rTMNOTE3bl U MPUBOANUTL UX
obocHoBaHwMA.

Pacno3sHaBaTb UCTUHHbIE U JIOXKHbIE BbICKa3blBaHMA O APO6SX,
NPUBOAMUTbL NPUMEPbI U KOHTPNPUMEPDI, CTPOUTb BbICKa3blBaHUSA
N OTPULLAHMA BbICKA3bIBaHUN.

PewaTb TEeKCTOBbIE 3a4a4M, coaepKawme ApobHble aHHble, U Ha

aKTMBM3aumA
MOTUBALMM K
NO3HaHMUIO U
obyuyeHuio

dopmupoBaHme
roTOBHOCTU

obyuatowmxcs K
CaMOpPa3sBUTUIO

https://skysmar
t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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HaXO¥XAEeHWe YacTu L,Ee/iIoro 1 LLeoro No ero YacTu; BblABAATb UX
CX0ACTBA U Pasinyms.

MogaenmpoBaTb X04 peleHna 334341 C MOMOLLbIO PUCYHKA,
cxembl, Tabanupl. NpuBoANTb, pazbupaTb, OLLEHMBATL Pa3/INYHbIE
peLleHuns, 3aNncu peLeHnin TEKCTOBbIX 3a4au.

OnepupoBaTb APOOHBIMU YNCNAMM B PeasIbHbIX }KU3HEHHbIX
cUTyaumsx.

KpuTHMyeckn oLeHnBaTb NOMYyYEHHbI Pe3y/ibTaT, OCYLLECTBAATb
CaMOKOHTpPO/Ib, NPOBEPAA OTBET Ha COOTBETCTBUE YC/IOBUIO,
HaxoAMUTb OLIMBKN.

3HaKOMUTbLCA C UCTOPUEN PA3BUTUA aPUDMETUKM.

HarnagHasa
reomerpus.
Tena u purypol
B NPOCTPAHCTBE
(94)

MHororpaHHuKK. M306paxkeHune
MHOrorpaHHukos. Mogenu
NPOCTPAHCTBEHHbIX Te.
MpAMOYrofibHbIN
napannenenunen, Kyb.
Pa3BépTKM Kyba n
napannenenuneaa.
MpakTuyeckana pabora
«Pa3BépTKa Kyba».

O61BbEM Kyba, NPAMOYrosibHOro
napannenenuneaa.

Pacno3HaBaTb Ha YepTeKax, PUCYHKaX, B OKPYKatoLLeM mupe
NPAMOYrO/ibHbIN Napannenenunes, Ky6, MHOrorpaHHMKM,
ONUCbIBaTb, UCNONb3YA TEPMUHOIOTMIO, OLLEHNBATb JIMHEWHbIE
pa3smepbl.

MpunBoanTb NpUMepbl 06BEKTOB PEeaNbHOr0 M1PA, MMEHOLLUX
dopMy MHOrorpaHHMKa, NPAMOYroNbHOrO Napaanenenunesa,
Kyba.

MN306parkaTb Kyb Ha KneTyaTol bymare.

UccneposaTb cBOMCTBA Kyba, NpAMOYro/iibHOro
napannenenunena, MHOroOrpaHHWKOB, UCNO/Ib3YA MOAENMN.
PacnosHaBaTb U n306parkaTb pPa3BEPTKM Kyba U
napannenenuneaa. MogennposaTtb Kyb 1 napannenenunes u3
6ymaru 1 npoumx matepmanos, 06bACHATL cnocob
MOZAENIMPOBaHUA.

HaxoauTb namepeHua, BbIMUCAATL NIOWAAb NOBEPXHOCTU; 06BEM
Kyba, NpAMOYro/sibHOro napannenenunesa; UCCneaoBatb
3aBUCUMOCTb 06bEMa Kyba oT ANnHbI ero pebpa, BbiABUraTb U
060CcHOBbIBaTb rMNoTE3Y.

aKTMBM3aumA
MOTUBALMM K
NO3HaHMUIO U
obyuyeHuio

dopmMmupoBaHme
rOTOBHOCTM

obyyatowmxcs K
CaMopa3BUTUIO

https://skysmar
t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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Habntogatb n NpoBOAUTb aHANOTMN MEXKAY MNOHATUAMM Naowaamn
N 06BbEMa, NepumeTpa 1 NaoLaam noBepxHocTu. PacnosHaBaTb
WUCTUHHbIE U NOXKHbIE BbICKa3blBaHUA O MHOFOrPaHHMKax,
NPUBOAUTL NPUMEPbI U KOHTPNPUMEPbI, CTPOUTb BbICKa3blBaHUS
N OTPULLAHNS BbICKa3bIBaHWIA.

PelwaTb 3a4a4u 13 peasibHOM }KU3HMU..

NMosTOpeHue n

MoBTOpEHME OCHOBHbIX NOHATUM

BblUMCNATL 3HAUYEHMA BbIParKeHUI, CoAEePKaLLMX HaTypasibHble

dKTUBM3auunAa

https://skysmar

o0606weHune M MEeToA0B Kypca 5 Knacca, 4yncna, 06bIKHOBEHHbIE U AeCATUYHbIE APO6U, BbIMONHATDL MOTMBALMU K t.ru/
(10u) 0606u1eHMe 3HaHUN. npeobpa3oBaHus Ymcen. NO3HaHMUIO U
BbibupaTb cnocob cpaBHEHUA YNCEN, BbIYUCIEHUN, MPUMEHATD 0byyeHuo https://uchi.ru/
CBOMCTBA apUPMETUYECKUX AENCTBUI ANA paLMOHaAn3aumm
BbIYUCNEHU. dopmmpoBaHue https://math5-
OCyLLEeCTBNATb CAMOKOHTPO/Ib BbIMOHAEMbIX AENCTBUIA U rOTOBHOCTM vpr.sdamgia.ru/
CamMonpoBEepKy pe3synbTaTa BblYUCIEHUMN. obyyaroLmxca K
PewaTb 3a4a4M 13 peasibHOM KU3HU, MPUMEHATb CaMopas3BUTUIO
MaTeMaTU4YeCKME 3HAHUA AN1A pelleHns 3a4a4 U3 Apyrnx y4yebHbIx
npeameTos.
Pewatb 3a4a4m pa3HbiMM cnocobamu, cpaBHMBATL CNOCO6bI
peleHns 3a4a4u, BbIbMpaTb paLMoHanbHbI cnocob.
Utoro 170

Temartnueckoe niiaHMpoBaHUe yuebHoro Kypca «Marematuka»

6Knacc

Tema, pasaen
Kypca,
KONNYeCTBO
Yyacos

MpeameTHOE coaeprKaHue

Metogbl u popmbl opraHM3aLMm obyueHus. XapaKTepucTuka
AeATeNnbHOCTU obyyatowmxcs.

[ocTu:KeHne AMYHOCTHBIX
pe3ynbTaToB B pamMKax
peanusauum moayns
“lLLIKoNbHbIN ypoK”
paboueit nporpammbl
BOCNUTAHUA

dNEeKTPOHHbIe
(undposbie)

obpasoBartesnbH
ble pecypchbl

37



https://skysmart.ru/
https://skysmart.ru/
https://uchi.ru/
https://math5-vpr.sdamgia.ru/
https://math5-vpr.sdamgia.ru/

HatypanbHble
yucna
(30u)

ApudmeTnyeckme gencTemna c
MHOTO3HA4YHbIMW HaTypaabHbIMMK
yncnamu. YmucnoBsble BblipaXKeHus,
nopAaoK AenCTBUiA,
MCcnosb3oBaHMe CKOOOK.
OKpyrneHue HaTypaabHbIX Yncen.
Jenntenun v KpatHble Yncna;
Hanbonblunit 0bWKMIN genntenb u
HaMMeHblLee obliee KpaTHOE.
Pa3snoeHne 4yncna Ha npocTble
MHOXUTENN. [1eNIMMOCTb CYyMMb!
n npounsseaeHus. enexHue c
OCTaTKOM.

PeleHne TEKCTOBbIX 334au.

BbinosHATL apudmeTUyeckme 4emncTBUA C MHOrO3Ha4YHbIMM
HaTypPanbHbIMW YUCNAMKN, HAXOAMUTb 3HAYEHUA YNCNOBbIX
BblpaXKEHMIM co CKObKamm n 6e3 CKOHOK; BbIYNCAATb 3HAUYEHUA
BblpaXKeHUN, coaeprKalumx CTeNeHN. BbInonHATb NPUKUAKY U
OLLEHKY 3HAYEeHWUI YNCNOBbLIX BblIpaXKeHUN, MPUMEHATb NPUEMDI
NPOBEpPKM pe3ynbTaTa. Mcnonb3oBaTb NPU BbIYUCAEHUSAX
nepemecTuTeNlbHOE N CoYeTaTeNlbHOE CBOMCTBA CNOXKEHUA U
YMHOeHWA, pacnpeaennTtesibHoe CBOMCTBO YMHOXKEHUSA
OTHOCUTE/NIbHO CNOXKEHUA, CBOMCTBA apUPMETUYECKUX AENCTBUN.
UccnepoBaTb UMCI0BbIE 3AKOHOMEPHOCTH, NPOBOAMTL YNCNOBbIE
3KCMepMMEHTbI, BblABMIaTb M 060OCHOBbLIBATb FMMNOTE3bI.
dopmynmposaTtb onpeaeneHna AennuTena n KpaTtHoro,
Hambonbluero obuwero Aenmtensa n HaumeHbLlero obuiero
KPaTHOro, NPOCTOro M COCTAaBHOIO YMCen; UCNONb30BaTb 3TH
NOHATMA NPU PELUEHMN 3a4aY.

MPUMEHATbL aNTOPUTMbI BblYMCNEHNA Hanbonblero obuiero
OEeNnTens U HaumeHblUero obLLero KPaTHOro AByx YMcen,
ANTOPUTM PA3NOMKEHMA YNCNA HA NPOCTbIE MHOXUTENMN.
MccneposaTb yCioBuA Aenmmoctn Ha 4 u 6. Uccneposats,
obcyxaaTb, dopmMynmpoBaTb U 060CHOBbLIBATb BbIBOA, O YETHOCTH
CYMMbI, NPON3BEAEHUA: ABYX YETHbIX YMCEN, OBYX HEYETHbIX
yumcen, YHETHOIO U HEYETHOTO Ymcen.

UccnepoBaTb CBOMCTBA A4€/IMMOCTU CYMMbl U NPOU3BEAEHNSA
yucen.

MpuBOAMTL NPUMEPDI YNCEN C 3a4aHHBIMWU CBOMCTBAMMU,
pacno3HaBaTb BEPHbIE U HEBEPHbIE YTBEPHKAEHMA O CBOMCTBAX
yucesn, onpoBepratb HeBepHble YTBEPKAEHMA C MOMOLLBIO
KOHTPNPUMEPOB.

KOHCTpyMpoBaTb MaTeMaTMYECKUE NPEeSJIOKEHMA C NOMOLLbLIO
CBA3OKKU», K UAN»,KECAMN...,TO... .

aKTMBM3aumA
MOTUBALMM K
NO3HaHMUIO U
obyuyeHuo

dopmmpoBaHue
rOTOBHOCTMU

obyuatowmxcs K
CaMOpPa3sBUTUIO

https://skysmar
t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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PelwaTb TEKCTOBbIE 3a4a4M, BKAOYAOLME NOHATUA AE/MMOCTH,
apudmeTmyeckmm cnocobom, Cnosib3oBaTb Nepebop Bcex
BO3MOXHbIX BAPNAHTOB.

MoagennpoBaTb X04, PeLeHns 334341 C MOMOLLbIO PUCYHKA,
cXembl, Tabaunubl.

MpuBoaunTb, pazbupaTb, OLEHNBATb Pa3/IMYHbIE PELLEHUS, 3aMUCh
pelLleHn TEKCTOBbIX 3a4au.

KpUTnYecKkn oLeHMBaTb NONYYEHHbIN Pe3ynbTaT, HaXOANTb
OWKMOKM, OCYLLECTB/IATb CAMOKOHTPO/Ib, NPOBEPSA OTBET Ha
COOTBETCTBME YC0BUIO.

HarnapgHasn MepneHAMKYNSPHbIE NPAMbIE. PacnosHaBaTb Ha YepTeskax, PUCYHKax C/ly4an B3auMHOrO aKTUBM3aLMsA https://skysmar
reomeTpus. MapannenbHbie NpsAMble. PaCMONOMKEHUA ABYX MNPAMbIX. MOTUBALUM K t.ru/
Mpamble Ha PaccTosiHMe mexKAay ABYMA MN306parkaTb C MOMOLLbIO YEPTEKHbBIX UHCTPYMEHTOB Ha MO3HaHUIO U
NAOCKOCTU (74) | TOUKAaMM, OT TOUKM A0 NPAMOMN, HeNMHOBAHHOM N KneTyaTon bymare ABe nepeceKatoLmecs obyuyeHuto https://uchi.ru/
ANIMHA NYTU Ha KBaApaTHOW npAmble, ABe NapasiesbHble NPAMbIE, CTPOUTb MPAMYIO,
ceTke. nepneHaMKyNAPHYIO AaHHOMN. dopmupoBsaHme https://math5-
Mprmepbl NPAMbIX B MprBOAUTL NPUMEPLI NAPANAENbHOCTU U NEPNEHANKYNAPHOCTM rOTOBHOCTYU vpr.sdamgia.ru/
npocTpaHcTBe MPAMbIX B MPOCTPaHCTBE. obydaowmxca K
Pacno3HaBaTb B MHOIOYro/ibHUKaxX nepneHauKynapHble 1 CaMOpPa3BUTUIO
napasiesibHble CTOPOHbI. M306pakaTb MHOrOYro/ibHUKM C
napanfienbHbIMU, NePNeEHANKYNAPHbIMU CTOPOHAMMU.
HaxoAuTb paccToaHWe MeKay ABYMA TOYKaMU, OT TOUYKM A0
NPAMOMN, ANMHY MYTU Ha KBaApaTHOM CETKe, B TOM Yncie
Mcnosb3ya uMdpoBble pecypchbl.
Opo6bun(32y) ObblkHOBEHHaA Apobb, ocCHOBHOe | CpaBHWBATb M ynopsaaouMeath Apobu, BbibMpaTb cnocob aKTUBM3aUMA https://skysmar

CBOMCTBO Ap0obun, coKkpalleHne
Apobein. CpaBHeHUE U
ynopaao4mBaHue agpobeii.
LecAatnyHble gpobu u

CpaBHeHUA gpobent.

MpeactaBnaTb AecATUYHbIE APo6UM B BUAE 0ObIKHOBEHHbIX
Apoben n 06bIKHOBEHHbIE B BUAE AECATUYHbIX, UCNO/Ib30BaTb
3KBMBaAJIEHTHbIE NPeACTaBleHMA APOOHbIX YMCen Npu Ux

MOTMBALMU K
MO3HAHMIO U
obyuyeHuio

t.ru[

https://uchi.ru/
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MeTpUuYecKkan cuctema mep.
ApudmeTnyeckme gencTemnsa ¢
06bIKHOBEHHbIMW U
AECATUYHBIMKN APOo6AMMK.
OTHoweHue. leneHve B saHHOM
OTHOWeHMn. MacwTab,
nponopuma.

NoHATHe npoueHTa. BoluncneHme
NPOLEHTA OT BE/INYNHbI U
BE/IMYMHbI MO €€ NPOLEHTY.
PelwweHne TeKCTOBbIX 3a4au,

cogepsKalimx Apobu 1 NPOLEHTHI.

MpaKkTnyeckan
paboTa«OTHOWEHME A/INHDI
OKPYKHOCTU K e€ AnameTpy»

CPaBHEHUU, NPU BbIYNCNEHUSAX.

Mcnonb3oBaTb AecATUYHbIE Apobu Npu NnpeobpasoBaHUm
BE/IMYMH B METPUYECKOW CUCTEME Mep.

BbinosiHATL apudmeTryeckme 4emncTeuna ¢ 06bIKHOBEHHbIMM U
AECATUYHBIMU AP06AMM.

BbluMCNATL 3HAUYEHMA BbIPAXKEHUN, COAEPKALMX OObIKHOBEHHbIE
N JecaTnyHble apobu, BbINOAHATL NpeobpasoBaHua apoben,
BbIOMpPaTb cnocob, NPUMEHATL CBOMCTBA apudPMeTUYECKMX
AencTBUN Ana paunuoHaam3aLmnm BblYUCIEHNN.

CocCTaBNATb OTHOLWEHWS U NPONOPLMN, HAXOANUTb OTHOLLIEHME
BE/INYNH, AENUTb BE/IMYMHY B AaHHOM OTHOLWEHMU. HaxoauTb
3KCMepMMeHTaNbHbIM NYTEM OTHOLIEHWE AJ/IMHbI OKPYHKHOCTU K eé
aAnameTpy.

NHTepnpeTMpoBaTb MacluTab KaK OTHOLWEHWEe BENYMH, HaXOANUTb
MacwTab nnaHa, KapTbl U BbIMUCNATb PACCTOAHUSA, UCNONb3YA
MmaclTab.

O6bACHATb, YTO TaKOE NPOLEHT, yNnoTpebnaTb 060poThl peyn co
CNOBOM «NPOLEHT». BbiparkaTb NpoLEeHTbl B 4pobax n apobu B
NPoLueHTax, OTHOWEHNE ABYX BE/IMYNH B NPOLIEHTaX.

Bbl4MCNATL NPOLLEHT OT YMCNA M YUC/IO MO Ero NPOLEHTY.
OKpyrnaTb ApobU M NPOLEHTbI, HAXOANTb NPUBANNKEHUS YMCen.
PewaTb 3a4a4m Ha YacTu, NPOLEHTbI, NPoMNopummn, Ha
HaxoXKAeHne Apobu (MpoLeHTa) OT BENIMUYUHBI U BEIMYMHDI NO eé
Apobu (npoueHTy), Apobu (NpoueHTa), KOTOPbI COCTaBASAET OAHa
BE/IMYMHA OT Apyroi. NpusoanTb, pa3bupatb, OLEHMBaTb
pa3/IMyHble peLleHuna, 3aNnCKh peLleHnit TeKCTOBbIX 3a4aY.
MN3BneKaTb MHPOPMAUMIO U3 TAabAUL, U guarpamm,
WMHTepnpeTUpoBaTb TabaANYHble AaHHbIE, ONpPeaenaTb
Hambonbluee N HaMMmeHbllee U3 NPeaCcTaBNeHHbIX AAHHbIX.

dopmumpoBaHue
rOTOBHOCTM

obyyatowmxcs K
CaMOpPa3sBUTUIO

https://math5-
vpr.sdamgia.ru/
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HarnagHas OceBas cummeTpus. PacnosHaBaTb Ha YepTexax U n3obparkeHusx, n3obpaxkatb oT aKTMBM3aUMA https://skysmar
reomeTpums. LeHTpanbHasa cummeTpus. PYKM, CTPOUTb C MOMOLLLbIO MHCTPYMEHTOB ¢purypy (oTpesok, MOTMBALMM K t.ru/
Cummetpumsa MocTpoeHne CUMMETPUYHBIX JIOMaHyo, TPeyrosibHUK, NPAMOYTrO/IbHUK, OKPY*KHOCTb), NO3HaHMUIO U
(6u) ouryp. CUMMETPUYHYIO AAaHHOW OTHOCUTE/IbHO NPAMOM, TOUKM. obyyeHuno https://uchi.ru/
MpakTnyeckana paboTta«OceBas HaxoguTb npymepbl CUMMETPUM B OKPYrKatoLem mupe.
CUMMETPUAY. MopgenuposaTb 13 bymaru gse ¢purypbl, CUMMETPUYHbIE dopmmpoBaHue https://math5-
CvummeTpua B NPOCTPaHCTBeE. OTHOCUTENIbHO MPAMOM; KOHCTPYMPOBATb rTEOMETPUYECKME rOTOBHOCTMU vpr.sdamgia.ru/
KOHOUIypaunmn, Ncnoab3ya CBOMCTBO CUMMETPUM, B TOM YUCAE C obyyatowmxca K
NMOMOLLBIO UUMPPOBBIX PECYPCOB. CaMOpPa3sBUTUIO
MNccnepoBaTb CBOMCTBA M3YYEHHbIX GUrYp, CBA3AHHbIE C
CUMMETpPUEN, NCMONb3YA SKCNEPUMEHT, HabaoaeHWe,
MoAeNMpoBaHMe.
O60CcHOBbIBaTb, ONPOBEPraTh C MOMOLLbI KOHTPNPMMEPOB
YTBEPXKAEHUA O CUMMETPUN dUryp.
BbiparkeHusn ¢ MpumeHeHne BykB A1a 3anucK Mcnonb3oBaTb BYKBbI 415 0603HAYEHUA YnCce, NPU 3annucu aKTMBM3aumA https://skysmar

6ykBamu(6u)

MaTEMATUUYECKMX BbIPAXKEHUN U
npeanoxeHni. bykseHHble
BbIPA*KEHMA N YNCNOBbIE
NoACTaHOBKM.

ByKBeHHble paBeHCTBa,
HaxoXKAeHne HeM3BeCcTHOro
KOMMNOHeHTa. Popmybl

MaTEMATMUYECKUX YTBEPKAEHWNIN, COCTAaBNATb DYKBEHHbIE
BbIPA*KEHMA MO YC/I0BMIO 33434M.

NccnenoBaTbh HEC/IOXKHbIE YNCI0BbIE 3aKOHOMEPHOCTH,
MCcnoab3oBaTb OYKBbI A41A UX 3aMUCH.

BblumcnaTtb yncnoBoe 3HayeHMe BYKBEHHOTO BbipayKeHUs npu
3a4aHHbIX 3HAYEHUAX OYKB.

3anucbiBaTb popMy/ibl: NEPUMETPA U NNOLLAAN NPAMOYTO/bHUKA,
KBaZpaTa; A/IMHbI OKPYMKHOCTU, NAOLLAAN KPYra; BbIMNOJHATb
BblYMC/IEHMA MO 3TUM PpopMynam.

CocTaBnaTb GopMy/bl, BbliparkatoLme 3aBUCUMOCTU MEXKAY
BE/IMYMHAMM: CKOPOCTb, BPEMSA, PACCTOSHUE; LIeHa, KOJINYECTBO,
CTOMMOCTb; MPOU3BOANTENbHOCTb, BPpeMA, 06BEM paboTbl;
BbINOIHATbL BbIYUCAEHUSA MO 3TUM GOPMYyNaM.

HaxoanTb HEM3BECTHbI KOMNOHEHT apUPMETUYECKOrO AENCTBUA.

MOTMBALMM K
MO3HAHMIO U
obyuyeHuto

dopmMmupoBaHme
FOTOBHOCTM

obyyatowmxcs K
CaMopa3BUTUIO

t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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HarnapgHas YeTbIpEXYroNbHUK, NpMMepbI MN306parkaTb Ha HEIMHOBAHHOM M KNeT4yaTom bymare ¢ aKTUBU3aUMA https://skysmar
reomeTpums. 4eTblIPEXYro/IbHUKOB. NCNO/Ib30BaHMEM YEPTEKHbBIX MHCTPYMEHTOB YETbIPEXYTO/IbHUKMU | MOTUBALMU K t.ru/
®durypbl MpAMOYroNbHUK, KBaApPaT: C 33Z,laHHbIMW CBOMCTBAMMU: C NApaneNibHbIMK, NO3HaHMUIO U
Ha NI0OCKOCTU CBOWCTBA CTOPOH, YINOB, nepneHaANKYNAPHbIMKU, PAaBHbIMU CTOPOHAMM, NPAMbIMU YI1aMKU N | 0ByYeHUIo https://uchi.ru/
(14uv) AunaroHanei. Ap., paBHOOeApPeHHbIN TpeyronbHUK. Mpegnaratb 1 06cyKaaTb
N3mepeHwne yrnos. Bugpbl €cnocobbl, aArOPUTMbl NOCTPOEHMUA. dopmmpoBaHue https://math5-
TPEyronbHUKOB. NccnepoBaTtb, MCNOb3yA SKCNEPUMEHT, HabaoaeHMe, rOTOBHOCTMU vpr.sdamgia.ru/
MepumeTp MHOFOYroabHMKa. MOZEennpoBaHMe, CBOMCTBA NPAMOYrO/bHUKA, KBagpaTa, obyyatowmxca K
Mnowaab ¢urypbl. Popmynbl pa3busaTtb Ha TpeyronbHMKKN. O6OCHOBbLIBaTb, ONPOBEPraTh C CaMopa3BUTUIO
nepuMmeTpa 1 naowaam MOMOLLbIO KOHTPMPUMEPOB YTBEPKAEHUA O NPAMOYTO/IbHUKE,
NPAMOYTrO/IbHUKA. KBagpaTe, pacno3HaBaTb BEPHbIE U HEBEPHbIE YTBEPKAEHMUA.
MNpnbaAnKEHHOE N3MepeHMe N3mepsaTb M CTPOUTL C NOMOLLbIO TPAHCMOPTUPA YI/bl, B TOM
naowazamn éuryp. 4yncne B MHOTOYro/sibHUKe, CPaBHUBATD YI/bl; PACNO3HaBaTb
MpakTnueckana pabora«laowagb | ocTpble, NpAMble, TyNble, Pa3BEPHYTbIE YrAbl. Pacno3HaBaThb,
Kpyra» n3obparkaTb OCTPOYrOAbHbIMA, NPAMOYFO/bHbIN, TYNOYIrONbHbIN,
paBHObOeApEHHbIN, PAaBHOCTOPOHHUI TPEYTrONbHUKN.
BblunCAATb NEPUMETP MHOTOYroNbHMKa, NA0LWAAb
MHOFOYro/ibHUKA pa3brueHnem Ha NPAMOYrO/IbHUKM, Ha paBHble
burypbl, UCNONBb30BaTb METPUYECKNE EANHULLBI USMEPEHUA
AIVHBI U NNOWaaM.
Mcnonb3oBaTb NPUBAMKEHHOE U3MEPEHUE AJIUH U NoWALEN Ha
KnetyaTtom 6ymare, NPUBAUKEHHOE U3MEPEHNE AJMNHbI
OKPYKHOCTM ,NA0oWaam Kpyra.
MonoxutenbHbl | Uenble uncna. Mogynb uncna, MpunBoANTb NPUMEPDBI UCNO/Ib30BAHNA B PEASIbHOMN KU3HU aKTMBU3aLMA https://skysmar
eun reomeTpuyeckasn MHTepnpeTauusa | NoSIOKUTENbHbIX U OTPULLATENbHBIX YNCEN. MOTMBALMU K t.ru/

oTpuuaTtenbHble
yucna
(40u)

moayna. Yucnosble MPOMEKYTKM.
MonoxutenbHble u
oTpuLaTenbHble Yncna.
CpaBHeHME NONOKUTENBHDBIX U

MN306pakaTb Lenble Yucna, NoNoXKUTENbHbIE U OTPULATE/IbHbIE
4Yncna TOYKAaMKM Ha YNCNOBOM NPAMOI, UCNONb30BaATb YMC/IOBYIO
NPAMYIO 417 CPAaBHEHUSA YMCeN.

MpUMeHATb NpaBWIa CPAaBHEHUA, YNOPAA0YMBATD LLENbIE YUCN3;

MO3HAHWIO U
obyuyeHuto

dopmupoBaHue

https://uchi.ru/

https://math5-
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OTpULATENbHbIX YNCEN. Haxo4MTb MOAY/Nb YNCAa. rOTOBHOCTMU vpr.sdamgia.ru/
ApudmeTnyeckme gencTeus ¢ dopmynnpoBaTb NpaBm/Ia BbIMUCNEHUA C NMONOKUTENbHBIMM U obyyatoumxca K
NONOMKUTENbHBIMM U OTPULATENbHBIMU YUCTAMU, HAXOAUTb 3HAYEHUA YNCNOBBIX CaMopas3BUTUIO
OTPULATENbHbIMU YUCIAMMW. BbIPA*KEHUN, COAEPKALLNX AENCTBUA C MOJIOKUTENIbHBIMU U
PeleHune TEKCTOBbIX 33434 OTPULATENbHBIMU YUC/TAMMW.
MPUMEHATbL CBOMCTBA C/IOXKEHMA U YMHOMEHUA ANSA
npeobpasoBaHMA CyMM U NPOU3BEAEHUI
MpepacrasneHue | MNpsamoyroabHaa cuctema O6BACHATb M UANOCTPUPOBATL NOHATUE NMPSAMOYTO/IbHOM aKTMBM3aUMSA https://skysmar
OaAHHDbIX KOOPAMHAT Ha NJIOCKOCTM. CUCTEMbI KOOPAMHAT Ha NJIOCKOCTU, UCMOJIb30BaTb MOTMBALMU K t.ru/
(6u) KoopAnHaTbl TOYKK Ha TEPMUHONOTUIO; CTPOUTb Ha KOOPAUHATHOM M/IOCKOCTU TOUKM U NO3HaHMUIO U
NI0CKOCTH, abcumcca un burypbl No 3a4aHHbIM KOOPAMHATAM, HaXO04UTb KOOPANHATDI obyuyeHuto https://uchi.ru/
opAuHarTa. TOYEK.
Ctonbyatble u Kpyrosbie YutaTb cToNbYaThie U KPYroBble Anarpammbl; MHTEPNPETMPOoBaTb | GOpMUpPOBaAHUE https://math5-
Anarpammoi. [AaHHble; CTPOUTb CTO/I6YaTble AMarpaMmmbl. rOTOBHOCTM vpr.sdamgia.ru/
MpakTuyeckas pabota Ucnonb3oBaTtb MHGOPMaLMIO, NPEeACTaBAEHHYIO B Tabimuax, Ha obyuatowmxcs K
«MocTpoeHne anarpammy. Anarpammax gas peleHma TEKCTOBbIX 3a4a4 M 33434 13 CaMopas3BUTUIO
PelleHMe TEKCTOBbLIX 3a4adY, peanbHOM KU3HMU.
coaepiKallmx AaHHble,
npeAcTaB/ieHHble B Tabamuax u
Ha guarpammax.
HarnagHas MpPAMOYro/ibHbIN Pacno3HaBaTb Ha YepTeXkax, PUCYHKax, ONUCbIBaTb NMpaMmuay, aKTMBM3aLMSA https://skysmar
reometpums. napannenenunes, Ky6, npusma, NPU3My, UMAUHAP, KOHYC, Wap, M306pakaTb UX OT PYKW, MOTUBALUM K t.ru/
durypbl NMPaMnaa, KOHYC, ULMANHAP, Wap | MoAenMpoBaTb U3 Bymaru, NnacTUaAnHa, MPOBOIOKA U Ap. MO3HAHMIO U

B NPOCTPaHCTBE
(9u)

n chepa. N3o06paxkeHne
NPOCTPAHCTBEHHbIX GUryp.
Mpumepbl pa3BEpPTOK
MHOTOrPaHHMKOB, UUAMHAPA U
KOHyca.

MNpaKTtnueckana pabora

MpunBoANTb NPUMEPbI 0OBEKTOB OKPYKAIOLLErO MUPA, UMEOLLUX
$dopMbl Ha3BaHHbIX Te.

Mcnonb3oBaTb TEPMUHONOTUIO: BEPLUMHA, PeBPO, rpaHb,
OCHOBAHWeE, BbICOTA, PAaAUYC U AMAMETP, Pa3BEPTKA.

M3yyaTb, UICNONb3yA SKCNepUMEHT, HabatoaeHNe, U3MmepeHue,
MOZAENMPOBaHME, B TOM YMC/IE KOMMbIOTEPHOE, U OMUCHIBATb

obyuyeHuio

dopmupoBaHme
rOTOBHOCTM
obyuatowmxcs K

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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«Co3pgaHune moaenen CBOWCTBA HA3BaHHbIX Te/l, BbIAABAATb CXOACTBA M PA3/IUUMA: MEXAY | CAaMOpPa3BUTUIO
NPOCTPAHCTBEHHbIX GUrYpP». NUMPaMMUL0M U NPU3MON; MEXAY UMAUHAPOM, KOHYCOM U LUAPOM.
MNMoHATHE 06bEMA; eAMHMNLbI PacnosHaBaTb pa3BépTKM Napannenenunesa, Kkyba, npusmsi,
namepeHma obvéma. O6bEM NUPammabl, KOHyca, UMAMHAPA; KOHCTPYMPOBATb AaHHbIE Tena 13
NPAMOroNbHOro pa3BEPTOK, co3gasaTtb X mogenn. CosgaBaTtb mogenu
napannenenunesa, kyba, NPOCTPAHCTBEHHbIX dUryp (M3 Bymaru, NPOBOSIOKK, NNACTUIMHA U
dopmynbl 06BLEMA ap.)
N3mepAaTb Ha Mogensx: NvHbl pébep MHOrorpaHHMKOB, AMaMeTp
wapa.
BbiBOgMTb popmyny o6bEMa NPAMOYrosbHOro
napannenenunesa.
Bbluncnate no popmynam: o6bEM NPAMOYroNbHOro
napannenenunesa, kyba; MCNoab30BaTb EANHULbI USMEPEHUA
06BbEMa; BbIYMCAATD 06BEMbI TEJ, COCTAaB/IEHHbIX U3 KyHO0B,
napannenenunenos; pewaTtb 3a4a4m C PeasibHbIMU AAaHHBIMU.
MNoBsTopeHue, MoBTOpPEeHME OCHOBHbIX MOHATUI | BbIYMCNATb 3HAYEHMA BbIPAXKEHUMN, COAEPKALLMX HAaTYypabHbIe, aKTMBM3aumA https://skysmar
o0606weHune, M METOA0B KypcoB 5 1 6 Knaccos, | Lesble, NONOKUTENbHbIE U OTPULLATE/IbHbIE YUCAA, MOTMBALMU K t.ru/
cuctemartusaum | o6obuieHne u cuctemaTnsayma 06bIKHOBEHHbIE U AeCATUYHbIE APO6U, BbINOAHATD MO3HAHMIO U
A 3HaHUM npeobpa3oBaHMA YUCEN U BbIParKEHWUIA. obyyeHunio https://uchi.ru/
(20u) BbibMpaTtb cnocob cpaBHEHMA YMCEN, BBIYNCNEHUN,
MpuMeHATb CBOMCTBA apnUPMETUYECKUX AEUCTBUI ANs dopmMmupoBaHme https://math5-
paLMOHaNN3aUMM BbIMUCTEHUN. rOTOBHOCTM vpr.sdamgia.ru/
PewaTb 3a4a4M 13 peasibHOM KU3HU, MPUMEHATb obyyaroLmxca K
MaTeMaTUYECKME 3HAHUA AN1A PeLleHNA 33434 U3 APpYTuX CaMopa3BUTUIO

npeAmeToB.
PelwwaTtb 3a4a4m pasHbIMKU cnocobamu, cpaBHUBaATL, BbIbUpaTb
cnocobbl pelweHmna 3aaaun.

OcyLWEecTBNSATE CAMOKOHTPO/1b BbINOJHAEMbIX AENCTBUIN U
CaMonpoBepKy pe3ynbTaTa BblYUCAEHUMN.
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UTtoro

170

Tematuueckoe nnaHupoBaHue yuebHoro Kypca « AJITEBPA»

7 Knacc

Tema, pasgen

MpeameTHOE cogepikaHue

MeTtopgbl 1 GopmMbl opraHusaumumn obyueHunsa. XapakTepucTuka

JocTuxkeHne NNYHOCTHbIX

ONeKTPOHHbIe

Kypca, AeATenbHoCcTM obyyatowmxca. Pesy/bTaTos B pamkax (umdposbie)
KO/IN4ecTBO peanusaliin Moayna obpasoBatenbH
LLIKONbHbI YPOK
“acos pa6oueii nporpammbi blé pecypcbl
BOCNUTAHUA
Yucnam MoHATHE pauMOoHanbHOro YMcna. | CuctematTmsmpoBaTth M oboralaTb 3HaHMA 06 0ObIKHOBEHHbIX U aKTMBM3aumA https://skysmar
BblYUC/IEHUA. ApudmeTnyeckme gencTemns ¢ AECATUYHbIX APO6AX. MOTUBALMM K t.ru/
PauuoHanbHble | paLMOHaNbHbIMU YNCAAMM. CpaBHMBATbL M ynopaaounsaTb Apobu, npeobpasoBbiBas Npu NO3HaHMUIO U
uyucna CpaBHeHuWe, ynopagounsaHme HeobXxo4MMOCTN AecaTUYHbIe APO06U B OObIKHOBEHHbIE, obyyeHuto https://uchi.ru/
(254) PaLMOHAbHbIX YNCe. 0ObIKHOBEHHbIE B AECATUYHbIE, B YaCTHOCTM B 6ECKOHEYHYO
CTeneHb € HATYpa/ibHbIM OEeCATUYHYI0 Ap0bb. dopmMmupoBaHme https://math5-
nokasaTenem. MpuMmeHsTb pazHoobpasHble cnocobbl U NPUEMBI BbIYUCIEHUA rOTOBHOCTMU vpr.sdamgia.ru/
PelweHne 0CHOBHbIX 3a4a4 Ha 3HaYeHU APOOHbIX BblpaXKeHUI, coaep KalLmx OObIKHOBEHHbIE U | 0by4YatoWwmxca K
Apobu, NPoLEHTbl U3 peanbHOM AEeCATUYHbIE APOOU: 3aMEHATb NPU HEOOBXOAMMOCTU AECATUYHYIO | CAMOpPa3BUTUIO

NPaKTUKW.
Mpu3HaKKN 4enmmocTy,
Pa3/oXKeHUA Ha MHOXUTeNun
HaTypasbHbIX YMcen.

PeanbHble 3aBucnmoctu. Mpamas
n obpaTHasn
NPONOPLUMOHANbHOCTb.

Ap0obb 06bIKHOBEHHOM N 0ObIKHOBEHHYIO AECATUYHOIA,
npMBOAUTL BblipaxeHue K dopme, Hanbonee yaobHol ans
BblYMCNEHMI, NPe0bPa30BbIBATL APOOHbLIE BbIpaXKeHUA Ha
YMHOXEHWNE N AeNeHne AeCATUYHbIX Apobel K AeNCTBMAM C
LeNbIMU YUCNaMM.

MpunBoanTb Yncnosble N ByKBEHHbIE NPUMEPbI CTENEHU C
HaTypa/sibHbIM NOKa3aTesnem, 06BACHAA 3HAaYEHUA OCHOBAHMA
CTeneHu 1 NoKasaTena CTENeHN, HAXo0AUTb 3HAYEHUA CTeNeHewn
BMAa an(a— noboe paLmoHanbHOE YMCN0, N—HaTypasbHOe
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4yncno).

MoHMMATb CMbICA 3anncK 6ONIbLLIMX YNCEN C MOMOLLBHO
OEeCATUYHbIX apobei u cteneHel uncna 10, NnpUMeHATb UX B
peanbHbIX CUTYyaLUAX.

MpUMeEHATb NPU3HAKM AEIMMOCTU, PA3/IOKEHUA HAa MHOXKUTENN
HaTypaNbHbIX YMcen.

PewaTb 3a4a4m Ha 4acTK, NPOLEHTbI, NPOMNOPLMK, HA
HaxoXKaeHue Apobu (NpoueHTa) OT BEIMYUHBI U BENNYMHDBI NO eé
Apobu (npoueHTy), Apobu (NpoueHTa), KOTOPbI COCTaBASAET OAHa
Be/IMYMHaA OT Apyroi. NpueogunTb, pazbupaTb, OLEHUBATb
pa3NIMyHble peLleHmns, 3aNnUCKh PeLeHN TEKCTOBbIX 3a4aY.
Pacno3sHaBaTb M 06BACHATL, ONMPANACb Ha onpeaeneHns, NPSMo
NPONopLMOHabHble N 06PAaTHO NPONOPLIMOHA/bHbIE
3aBMCMMOCTUN MeXAYy BEIMYMHAMK; NPUBOAUTL NPUMEPbI 3TUX
3aBMCMMOCTEN M3 peasibHOro MMUpa, U3 ApYrux y4ebHbIx
npeameToB.

PelwaTb NPaKTMKO-OPUEHTMPOBAHHbIE 3343a4M Ha Apobn,
NPOLEHTbI, MPAMYIO M 06paTHY NPONOPLMOHANIbHOCTH,
nponopumu.

Anrebpanuyecku
€ BblpakeHusa
(27u)

ByKBEHHbIE BbipaXKeHUA.
NepemeHHble. JonycTumsble
3HAYeHUA NepeMeHHbIX.
dopmynbl.

MpeobpazoBaHMe BYKBEHHbIX
BblpaXKEHMN, pacKkpbITUE CKOOKM
npueeaeHne NogobHbIX
cnaraembix.

CBOMCTBA CTeneHu ¢
HaTypa/sibHbIM MOKa3aTesem.

OBnageTb anrebpanyeckoit TEPMUHOOTNEN U CUMBOUKOM,
NPUMEHATb eé B NpoLLecce 0cBoeHMA y4ebHOro maTepurana.
HaxoauTb 3HaueHUA ByKBEHHbIX BblPaXKeHUM NPU 3a43aHHbIX
3HaYeHMAX BYKB; BbINOMHATbL BbIYMCAEHWA MO GOPMYynaM.
BbInoNHATE Npeobpa3oBaHMA LEe0ro BbIPparKeHUA B MHOTOY/IEH
npuseaeHnem Nogo06HbIX ClaraemMblX, PacKpbITUEM CKOBOK.
BbINONHATL YMHOXEHWE OAHOYIEHA HA MHOTOYNEH M MHOTFOY/1IEHA
Ha MHOFOY/IEH, MPUMEHATb GOPMY bl KBaAPaTa CYMMbI U
KBagpaTa pasHoOCTMU.

OCyLLeCcTBNATb PA3/I0XKEHNE MHOTOUYNIEHOB Ha MHOXUTENN NYTEM

aKTMBU3aUMA
MOTMBALMU K
MO3HAHMIO U
obyyeHunio

dopmupoBaHme
rOTOBHOCTM

obyuatowmxcs K
CaMopas3BUTUIO

https://skysmar

t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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MHorounenbl. ChoxeHue,
Bbl4MTaHME, YMHOXEHNE
MHorousieHos. Popmynbl
COKPALLEHHOrO YMHOXEHUA.
PasnoxeHne MHOro4Yn1eHoB Ha
MHOXUTENN.

BbIHECEHUS 338 CKOOKM 0OOLLEro MHOXUTENSA, TPUMEHEHMUA
dopMy bl Pa3HOCTU KBaApPaToB, GOPMY COKPALLEHHOTO
YMHOEeHMS.

MNpuMmeHsTb NpeobpasoBaHNE MHOTOUYNEHOB ANA pPeLleHuA
Pa3/IMYHbIX 33434 U3 MaTEMATUKM, CMEXKHbIX NPeaMETOB, 13
peanbHOM NPaKTUKW.

3HAaKOMUTBLCA C UCTOPUEN Pa3BUTUSA MaTEMATUKM.

YpaBHeHusa
M HEpaBEHCTBA
(20u)

YpaBHeHuMe, npaBuaa
npeobpa3oBaHMA ypaBHEHUA,
PaBHOCUNbHOCTb YPAaBHEHWN.

Pelsatb NnHEHOE ypaBHEHNE C OAHOWN NEePEeMEHHOM, NPUMEHAS
npaBuna nepexona OT UCXOAHOI0 YpaBHEHMA K PaBHOCUIbHOMY
emy 6onee npoctoro Buga. MposepsTb, ABNAETCA M KOHKPETHOE

dKTUBM3auunAa
MOTUBaUUU K
NMO3HAHUIO U

https://skysmar
t.ru/

JInHeHOe ypaBHEHME C OAHOM YMC/I0 KOPHEM YpPaBHEHMA. 0byyeHuo https://uchi.ru/
nepemMeHHOW, pelleHme Moab6upatb NPUMepPbI Nap YMcen, ABAAIOLNXCA pelleHnem
JIMHEMNHbIX YpaBHEHWN. PelleHne | IMHENHOro ypaBHEHMA C ABYMA NepemeHHbIMU. CTPoUTb B dopmmpoBaHue https://math5-
334,34 C MOMOLLbIO YPaBHEHUIA. KOOPAMHATHOM NIOCKOCTU rpadpuK IMHENHOIO ypaBHEHUSA C rOTOBHOCTMU vpr.sdamgia.ru/
JIHelHoe ypaBHeHWe C ABYMSA ABYMSA NepemMeHHbIMU; NoNb3yA C rpapuKom, NPpUBOANUTb obyyaroLmxca K
nepemMeHHbIMU 1 ero rpaduK. npUMmepbl peleHna ypaBHeHUs. CaMOpPa3BUTUIO
Cuctema ABYX TMHENHbIX HaxoauTb pelieHne cucTemMbl ABYX MMHENHbIX YPaBHEHWUI C ABYMSA
YypaBHEHMI C ABYMSA nepemeHHbIMU.
nepemeHHbIMU. PelieHme cuctem | CoCTaBaAaTb M pellaTh YpaBHEHME MM CUCTEMY YPaBHEHUIA NO
ypaBHeHui cnocobom YC/I0BMIO 33[a4M, UHTEPNPETUPOBATL B COOTBETCTBUN C
MOACTaHOBKM 1 crnocobom KOHTEKCTOM 33/a4M NOIyYeHHbIN pe3ynbTar.
CNIOXKEHMA.
KoopauHatbl U | KoopauHaTta TOYKM Ha NPAMOW. MN306paxkaTb Ha KOOPAMHATHOMN NPAMOW TOUYKM, COOTBETCTBYHOLLNE | aKTUBMU3ALMA https://skysmar

rpadpmkn.
dyHKuMKU(244)

Yncnosblie NPOMEKYTKM.
PaccTroaHune mexay osyms
TOYKaMM KOOPANHATHOM NPAMOIA.
MpamoyrosbHaa cuctema
KOOpAMHAT Ha MJIOCKOCTY.
Mpumepsbl rpaduKos, 3a4aHHbIX

3a/laHHbIM KOOPAMHATaM, Iy4n, OTPE3KU, UHTEPBAbI;
3anucbiBaTb UX Ha anrebpanyeckom ssblKe.

OTmeuaTb B KOOPAMHATHOM NIOCKOCTU TOYKM NO 334aHHbBIM
KOOpPAMHATAM; CTPOUTb rPaduKM HECNOMKHbBIX 3aBUCMMOCTEN,
3agaHHbIX GopMynamu, B TOM YMC/IE C MTOMOLLBIO LNDPOBbIX
nabopatopui.

MOTMBALMU K
MO3HAHWIO U
obyuyeHuto

dopmMmupoBaHme
rOTOBHOCTM

t.ru/

https://uchi.ru/

https://math5-
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dopmynamu. YteHue rpadpukos

MpMeHsTb, M3y4aTb NPENMYLLECTBA, UHTEPNPETUPOBATb

obyuatowmxcs K

vpr.sdamgia.ru/

peasibHbIX 3aBMCUMOCTEMN. rpadmyeckmin cnocob npeactaB/ieHNsa U aHaAn3a pasHoobpa3HOM | camopasBUTULD
MoHAaTHe PyHKuMK. Npadumk YKM3HEHHOW MHPOPMALUMN.
byHKUMK. CBOMCTBA QYHKLMNA. OcBanBaTtb NoHATME QYHKLUMMK, OBNAAEBATb GYHKUMOHANbHOM
NInHenHaa pyHKumA. NocTpoeHue | TEpMUHONOTUEN.
rpadmka NMHENHOWN GYHKLUM. Pacno3sHaBaTtb nMHelHy0 dyHKUMIO ¥ = kx + b, onucbiBaTb eé
paduk dyHKUMM y=IxI CBOIACTBA B 3aBUCUMOCTU OT 3Ha4YeHn KoadduumeHtos k u b.
CTpountb rpadvkn nuHerHom GyHKUMK, GyHKUMKM y=IXI.
Mcnonb3oBaTb UMdpoBble pecypcbl A5 NOCTPOEHMUA
padurKoB GYHKUUI U N3y4yeHUA UX CBOICTB. MpuBoanTb
npUMepbl IMHENHbIX 3aBUCMMOCTEN B pPeasibHbIX NpoLeccax u
ABNEHUAX.
MNoBTopeHue u MoBTOpPEHME OCHOBHbIX MOHATUIM | BbIBMpPaTb, NPUMEHATb OLLEeHMBATb CNOCOObI CpaBHEHMA Yncen, aKTMBM3aumA https://skysmar

obobweHune N MeTo0B Kypca 7 Knacca, BbIYMCNEHMN, NPe06Pa30BaHNI BbIParKEHWNN, peLleHns MOTUBALMM K t.ru/

(6u) 0606u1eHMe 3HaHUN. YPaBHEHUA. NO3HaHMUIO U
OcyLw,ecTBNATb CAMOKOHTPO/1b BbIMO/IHAEMbIX AEMACTBUI U obyuyeHuto https://uchi.ru/
CaMONpPOBEPKY pe3ynbTaTa BblYNCAEHUI, NpeobpasoBaHuii,
NOCTPOEHUN. dopmupoBaHme https://math5-
PewaTb 3a4a4M 13 peasibHOM KU3HU, MPUMEHATb rOTOBHOCTM vpr.sdamgia.ru/
MaTeMaTUUYECKME 3HAHUA AN1A PeLleHNs 33434 U3 APpYruX obyyaroLmxca K
npeAMeToB. CaMopa3BUTUIO
PewaTtb TEeKCTOBbIE 33434M, CPABHUBATb, BbIOMPATL CNOCOObI
peLeHnA 3a4a4n.

Utoro 102 u.
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TemaTtnueckoe nnaHMpoBaHUe yuebHOro Kypca «Anrebpa»

8 Knacc

Tema, pasgen

MpeameTHOe cogepikaHue

MeTtopgbl 1 GopmMbl opraHusauumn obyueHunsa. XapakTepucTuka

JocTuxkeHne NNYHOCTHbIX

INeKTPOHHbIe

Kypca, AeATeNbHOCTU obyyatowmxcs. PEe3y/nbTaTos B pamkax (undposbie)
KoJ/inyectBo pfanMBauMMvMOAy{I,ﬂ 06pa303aTen bH
LLIKONbHbBI YPOK
"acos paboueit nporpammbli blé pecypcbl
BOCNUTAHUA
Yucnam KBagpaTHbI KOpeHb U3 Yncna. dopmynnposaTtb onpeaeneHne KBagpPaTHOro KOPHS U3 Yncna, aKTMBM3aumA https://skysmar
BblYUC/IEHUA. MoHATHe 06 MppaunoHaIbHOM apudMeTMYECKOro KBaApPaTHOro KOPHA. NpMmeHATb onepaunto MOTUBALMM K t.ru/
KBaApaTHble yucne. ﬂ,echw-lele M3BNEYEHUNA KBAOPATHOIO KOPHA U3 YMCna, UCNOJ1b3yA Npu NO3HAaHNIO U
KOpPHU NPUBAUKEHUA NPPALLMOHA/BbHBIX | HEOBXOAMMOCTU KanbKynaTop. OueHnBaTb KBaZpaTHbIE KOPHU obyyeHuto https://uchi.ru/
(15u) yuncen. JencTBUTENbHbIE YMCAa. LEeNbIMM YNCTAMUN U AeCATUYHBbIMU Apobamun. CpaBHMBATL U
CpaBHeHMe AeNCTBUTENbHbIX ynopsaA04MBaTh PaUMOHaNbHbIE U MPPALMOHa/bHbIE YMCNa, dbopmupoBaHue https://math5-
yucen. ApMd)MeTW-IeCKVIVI 3aNnCaHHblIE C NTOMOLLbIO KBaAPATHbIX KOpHEVI. VlCCﬂe,CI'OBaTb rOTOBHOCTU vpr.sdamgia.ru/
KBaZpaTHbIA KOpeHb. YpaBHEHUE | ypaBHEHME X2 = a, HAXO4UTb TOYHbIE U NPUBNUKEHHbIE KOPHMU obyyatowmxca K
BMAa X2 = a. CBoicTBa npu a > 0. NccnepoBaTb CBOMCTBA KBaApaTHbIX KOPHEN, NPOBOAA | CAMOPa3BUTUIO

apnPMeTUYECKUX KBAZPATHbIX
KopHe#. MNpeobpa3oBaHue
YMCNOBbIX BbIPAXKEHUN,

cogepalwmnx KBaapaTtHble KOPHMW.

YMCNOBbIE SKCNEPUMEHTbI C MCMOb30BAHUEM Ka/lbKyNATOPA
(KomnbtoTepa). [JoKasblBaTb CBOMCTBA apUPMETUYECKUX
KBa4PATHbIX KOPHEN; MPUMEHATb UX A5 NpeobpasoBaHuA
BblpaXKeHUN.

BbInonHATL Npeobpa3oBaHMA BbIparKeHUIM, coaepKaLmnx
KBaZpaTHble KOPHW. BbiparkaTb NepemMeHHble U3 FreOMEeTPUYECKMX
n pusnyeckmnx Gopmyn. BoluncnaTb 3Ha4YE€HUA BblPaXKeHUN,
coAepIKalLmx KBapaTHble KOPHU, NCMONb3YA NPU
HeobxoAMMOCTM KanbKynaTop. Mcnonb3oBaTh B X04e peLleHuns
3a/ia4 3/1eMeHTapHble NpeacTaBAeHNA, CBA3AHHbIE C
NPUBANKEHHBIMU 3HAYEHMAMM BEIMYMH. SHAKOMUTBCA C
NCTOpUEn Pa3BUTUA MATEMATUKHU
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Yucnaun CTeneHb c uenbim nokasaTtenem. | PopmynnposaTb onpeaeneHme CTeENEHM C LLeIbIM NOKa3aTeNem. aKTMBM3auMA https://skysmar
BblYUC/EHUA. CTaHAapTHaA 3anucb Yncna. MpepcTaBaATb 3aNUCb 6ONbLWKNX U MasbIX YACEN B CTAHAAPTHOM MOTMBALMM K t.ru/
CreneHb Pasmepbl 06BbEKTOB Buae. CpaBHMBATb YNCNA U BEIMYMHDI, 3aMUCaAHHbIE C NO3HaHMUIO U
C uenbim OKpyKatolero mmpa (ot ncnonb3osaHmem cteneHun 10. Ucnonb3oBaTtb 3anncb Yncen B obyuyeHuo https://uchi.ru/
nokasartenem 3N1eMeHTApPHbIX YacTumL, 40 CTaHAAPTHOM BUAE AN BblpaxKeHUA pa3mepoB 06bEKTOB,
(74) KOCMUWYECKMUX 0OBEKTOB), ONNTENbHOCTM MPOLLECCOB B OKPYXKatoLem mupe. dopmupoBaHue https://math5-
ONNTENIbHOCTb NPOLLeCCOB B dopmynnpoBaTb, 3aNMUCbiBaTb B CUMBOJINYECKOM dopme n rOTOBHOCTMU vpr.sdamgia.ru/
OKpyKatowem mupe. CBOMNCTBa WANOCTPUPOBATbL MPUMEPAMM CBOMCTBA CTEMNEHMU C LLEIbIM obyyatowmxca K
CTENEeHM C LeNibiM MoKasaTenem nokasatenem. [pUMeHATb CBOMCTBA CTENEHU ANA CaMOpPa3sBUTUIO
npeobpa3oBaHMs BbIPaXKEHWUN, COAEPIKALLUX CTEMEHMN C Le/bIM
noKasatenem. BbinonHATb OEeNCTBUA C YNCNAaMM, 3aNUCAHHBIMM B
CTaHZapTHOM BUAe (YMHOXKeHWe, AeneHune, Bo3BeAeHNE B
cTeneHb)
Anrebpanueckn | KBagpaTHblil TpEXUYNEH. Pacno3sHaBaTb KBagpaTHbIN TPEXYNEH, YCTAaHABANBATb aKTMBM3aumA https://skysmar

€ Bblpa*KeHus.
KesagpaTHbi

Pa3snoxeHue KBagpaTHOro
TPEXYNIeHA HAa MHOXNUTEeNN

BO3MOXHOCTb €ro pas/IoXKeHMA Ha MHOXUTeNn. PacknaabiBaTb Ha
MHOUTE/IN KBAZPATHbIN TPEXY/IEH C HEOTPULATE/IbHbLIM

MOTUBaUUUN K
NMO3HAHUIO U

t.ru/

TpéxuneH (5 u) ANCKPUMUHAHTOM. obyuyeHuto https://uchi.ru/
dopmupoBaHme https://math5-
rOTOBHOCTM vpr.sdamgia.ru/
obyyatowmxcs K
CaMopa3BUTUIO

Anrebpanueckn | Anrebpaunyeckas gpobb. 3anucbiBaTb anrebpanyeckme BbiparkeHusa. Haxoamtb obnactb aKTUBM3aLUMA https://skysmar

e BblpaXkeHuA. | JlonycTMmble 3HAYeHUA onpeaeneHns paLmMoHanbHOro BbipaxKeHua. BbINOAHATb MOTMBALMU K t.ru/

Anrebpanuyecka | nepemeHHblIX, BXOAALMX B 4YMCNOBblE NOACTAHOBKU U BbIYUCNATL 3HAYEHUE Apobu, B TOM MO3HAHWIO U

A Apo6b (15 u) anrebpanyeckmne BbipaxKeHUs. yncne C NOMOLLbIO KanbkynaTopa. PopmynmposaTb OCHOBHOE obyuyeHuto https://uchi.ru/

OCHOBHOE CBOMCTBO CBOICTBO anrebpanyeckon Apobun n NpMmeHATb ero ans
anrebpaunyeckoi apobu. npeobpa3oBaHua gpobei. BbinonHATbL AeCTBUA C dopmMmupoBaHme https://math5-
CokpalleHune gpobeit. CnoxkeHue, | anrebpanyeckumm gpobamu. NpmumeHaTb Nnpeobpa3oBaHma rOTOBHOCTMU
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BblYNTaHUE, YMHOXeEHNE N

BbIPa*KEHUIN ANA pelleHnn 3a4a4. BoipaxkaTb nepemeHHble 13

obyuatowmxcs K

vpr.sdamgia.ru/

aenexHuve anrebpanyeckmnx dopmyn (pusnyecknx, reomeTprUUYeCcKmnx, ONUCbIBatoLWMX ObITOBbIE | CAMOPa3BUTUIO
apoben. NpeobpasoBaHue cuUTyaumm)
BblpaxKeHUI, coaeprKalimx
anrebpaunyeckme gpobu.
YpaBHeHua u KBagpaTHoe ypaBHeEHMUe. PacnosHaBaTb KBagpaTHble YpaBHEHMA. 3anucbiBaTb Gopmyy aKTUBM3aUMA https://skysmar

HepaBeHCTBa.
KBagpaTHble

HenonHoe KBagpaTHoOe
ypaBHeHune. Popmysia KOpHeN

KOpHEel KBapaTHOro ypaBHEeHMA; pellaTb KBaapaTHble
YPaBHEHUA — MOJIHbIE U He- NoJiHble. MpoBOAUTL NpocTeENLLME

MOTUBaUUUN K
NMO3HAHUIO U

t.ru/

ypaBHeHusa (15 | KBagpaTHOro ypaBHeHUA. nccnefoBaHUA KBagpaTHbIX ypaBHEHUIA. PellaTb ypaBHEHMUS, 0byyeHuo https://uchi.ru/
u) Teopema BueTta. PeweHue CBOAALUMECA K KBaZPaTHbIM, C MO- MOLLbiO NPeobpa3oBaHuii 1
YPaBHEHWI, CBOAALLMXCA K 3ameHoM nepemeHHon. Habnoaatb M aHanM3MpoBaThb CBA3b dopmupoBaHue https://math5-
KBagpaTHbIM. MNpocTeliwne MeXKAY KOPHAMU N KO3IPPULIMEHTAMM KBAAPATHOrO YPaBHEHMUS. rOTOBHOCTU vpr.sdamgia.ru/
ApPOOHO-paLUMOHa/bHbIE dopmynmposaTb Teopemy BueTa, a Tak:ke obpaTHyo Teopemy, obyuatowmxcs K
YpaBHEHUA. PellieHne TEKCTOBbIX | MPUMEHSATb 3TU TEOPEMbI ANA PeLleHns 3a4au. CaMopas3BUTUIO
3a/1a4 C NO- MOLLbIO KBAaApPaTHbIX | PellaTb TEKCTOBbIE 3a4a4M airebpanyeckmm cnocobom:
YPaBHEHW nepexoanTb OT CN0BECHOM GpOPMY/IMPOBKM YC/IOBUA 3a- Aaun K
anrebpanyeckoit moaenm NyTEéM COCTaBAEHUA YPaBHEHUS;
pelwaTtb COCTaB/EHHOE YpaBHEHME; UHTEPNPETUPOBaTb pe3y/bTar.
3HaKOMUTbLCA C UCTOPUEN Pa3BUTUA anrebpbl
YpaBHeHUA U JInHeHoe ypaBHEHUE C ABYMSA PacnosHaBaTb IMHENHbIE YpaBHEHMA C ABYMSA NepeMeHHbIMMU. aKTMBM3aUmA https://skysmar

HepaBeHCTBa.
Cucrembl
ypaBHeHu# (13

)

nepemeHHbIMMU, ero rpaduk,
npUMepbl peLleHna YpaBHEHNUN B
Lenbix yncnax. PeweHue cuctem
OBYX INHENHbIX YPaBHEHWI C
ABYMS nepemMeHHbIMU. Mpumepbl
PeLeHNA CUCTEM HENIMHENHbIX
ypaBHEHWI ¢ ABYyMSA
nepemeHHbIMU. [padmryeckas

CTpounTb rpadmKn TMHENHDBIX YPaBHEHWUI, B TOM YMCAE UCNOb3YSA
undposble pecypcbl. Paznmyatb napaniensHble 1
nepeceKarLMecs NPsMbIe MO UX ypaBHEHUAM. PelaTb cuctembl
OBYX IMHENHbIX YPaBHEHWI C ABYMA NePeMEHHbIMMN
NOACTAaHOBKOW U CNOXeHMeM. PewwaTb NpocTeniumne cuctemsl, B
KOTOPbIX OA4HO U3 YpaBHEHWUI He ABAAETCA IMHENHbIM.
MpunBoANTb rpadUUECcKyo MHTEPNPETALMIO PELIEHUA YPABHEHMA C
ABYMSA NepeMeHHbIMU U CUCTEM YPaBHEHUI C ABYMSA

MOTMBALMM K
NO3HaHMUIO U
obyuyeHuio

dopmupoBaHme
rOTOBHOCTM
obyuatowmxcs K

t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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MHTEepNpeTauma ypaBHEHUA C
ABYMA NEPEMEHHbI- MU U CUCTEM
ypaBHEHWI ¢ ABYyMSA
nepemeHHbiMU. PelieHmne
TEKCTOBbIX 334434 C NO- MOLLbLO
CUCTEM YPABHEHUMN.

nepemeHHbIMK. PellaTb TEKCTOBbIE 3a4a4Mn anrebpanyeckmum
cnocobom.

CaMOpPa3BUTHIO

YpaBHeHUA n

Yucnosble HepaBeHCTBA M UX

dopmynmpoBaTb CBOMCTBA YMUC/IOBbIX HEPABEHCTB,

dKTUBM3auunAa

https://skysmar

HepaBeHCTBa. CBOMCTBA. HEpaBEeHCTBO C OAHOM | MNNOCTPMPOBATL UX HA KOOPAMHATHOM NPSAMOM, AOKa3blBaTb MOTMBALMU K t.ru/
HepaBeHcTBa nepemeHHomn. JiInHelHble anrebpaunyeckun. MpUMeHATb CBOMCTBA HEPABEHCTB B X04e MO3HAHMUIO U
(12 4) HepaBeHCTBa C OAHOM pelleHnn 3agau. 0b6y4eHuto https://uchi.ru/
nepemMeHHOM U UX peLleHue. PewaTtb AMHENHbIE HEPABEHCTBA C OA4HOMN NepeMeHHOM,
Cuctembl NNHENHbIX HEPABEHCTB | M306parkaTb pelleHne HepaBeHCTBa Ha YNCIOBOM NpA- MOW. dopmupoBaHme https://math5-
C OZIHOM NEepemMeHHOMN U nx Peluatb cuctembl MHENHbIX HEPABEHCTB, M306parkaTb peLleHune roTOBHOCTMU vpr.sdamgia.ru/
pelweHue. N3o0bpaxkeHne CMUCTEMbl HEPABEHCTB Ha YMC/IOBOM NPSMON obyuatowmxcs K
peleHna NIMHeHoro CaMOPa3BUTUIO
HepaBeHCTBA M UX CUCTEM Ha
4YMCNOBOM NPAMOM
dyHKUUK. Y1eHue n nocTpoeHune rpadmkos | HaxoamTb ¢ nomoLbto rpadmka GyHKLUM 3HAYEHNE OL4HOM U3 aKTMBM3aLMSA https://skysmar
Yucnosblie byHKumi. Mpumepsbl rpadmKos pPaccMaTpPMBaEMbIX BE/IMYMH NO 3HAYEHUIO APYroi. B HECNOXKHbIX | MOTMBaLMKU K t.ru/

$yHKUMM (9 u)

bYHKLMN, OTparKaroLwmx
peanbHble npoueccbl. PyHKUUMK,
onucbiBatoWwme Npsmyto u
06paTHYO NPONOPLMOHaNbHbIE
3aBMCMMOCTH, UX TPadUKN.
Mmnep6ona. Npadmk GyHKUUKN y =
X2 . OYHKUMM Y =Xx2,y=x3,y =X,
y = X ; rpaduyeckoe pelleHume
YPaBHEHWI U CUCTEM YPaBHEHWUIA

CNly4anAx BbiparkaTb GOPMYI0M 3aBUCUMOCTb MEXAY BETUYMHAMM.
OnucbiBaTb XapaKTep U3MEHEHUA OAHOM BENMYNHDI B
3aBUCMMOCTM OT U3MEHEHUA Apyroi. PacnosHaBaTb BUAbI
n3ydyaembix GyHKUMIA. [OKa3bIBaTb CXeMaTUYECKM NONOXKEHME Ha
KOOPAMHATHOMN NAOCKOCTM rpadmnKoB GYHKLUM BUAa: y = X2,y = X3
, Y =X, Y =X.Wcnonb3oBatb pyHKLMOHANbHO-Tpaduyeckme
npeAcTaBieHUs ANA peweHna U UCCNeL0BaHMA YPAaBHEHUM U
cucTemM ypaBHeHUI. MpumeHAaTb UndpoBbie pecypcbl 4na
NocTpoeHma rpadprkos GyHKUMI

NO3HaHMUIO U
obyuyeHuio

dopmmnpoBaHme
rOTOBHOCTMU

obyuatowmxcs K
CamopasBUTUIO

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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NosTOpeHue n MoBTOpPEHME OCHOBHbIX MOHATUIM | BbIBMpPaTb, NPUMEHATb, OLLEHMBATb CNOCOObI CPAaBHEHMA Ymncen, aKTUBU3aUMA https://skysmar
o606weHune (6 | 1 MeToA0B KYpcoB 7 M 8 KNAccoB, | BblYUC/IEHUM, NPeobpa3oBaHUI BbIPaXKEHWUN, peLleHns MOTUBALUM K t.ru/
u) 0606weHne 3HaHMN. ypaBHeHWU. OcyLw,ecTBNATb CAMOKOHTPOb BbINONHAEMbIX NO3HaHMUIO U
[EeNCTBUIA U CAaMOMPOBEPKY pPe3y/ibTaTa BblYUCAEHUN, obyuyeHuto https://uchi.ru/
npeobpasoBaHuUii, NOCTPOEHW. PelaTb 3a4a4m M3 peanbHoM
U3HU, NPMMEHATb MaTeMaTMUYECKMe 3HaHMA A4N1A pelleHns 3ag4a4 | GopMmnpoBaHue https://math5-
N3 Apyrux npegmeTtos. PelwaTb TEKCTOBbIE 33434M, CPAaBHUBATD, rOTOBHOCTMU vpr.sdamgia.ru/
BblOMPaTb CNOCO6bLI pelleHns 3a4a4u. obyuatowmxcs K
CaMOpPa3sBUTUIO
Utoro 102 u.

Temartnueckoe niaHMpoBaHUe yuebHOro Kypca «Anrebpa»

9 Knacc

Tema, pasaen

MpeameTHOe coaepiKaHue

Metogbl u popmbl opraHM3aLMmn obyueHua. XapaKTepucTuka

,U,OCTM)KEH ue TMYHOCTHbIX

dNeKTPOHHbIe

Kypca, AeATeNnbHOCTM obyyalowmxca. Pesy/bTaTos B pamkax (umdposbie)
KO/INYeCcTBO peanusatiiin Moayna obpasoBatenbH
LLIKONbHbI YPOK
“Yacos pa6oueii nporpammbi blé pecypcbl
BOCNMUTAHUA
Yucnam PauuoHanbHble YMcna, Pa3BuMBaTb NpeAcTaBAEHUA O YMCNAX: OT MHOMKECTBA HaTypasbHbIX | aKTUBM3aALMA https://skysmar
BblYUUCEHUA. MppaunoHaabHble YNCNa, Yyncen A0 MHOXKECTBa AeNCTBUTENbHbIX Yncen. O3HaKOMUTbLCA C MOTUBALMM K t.ru/
DeiAcTBUTENbHDBI | KOHEYHblE M BeCKOHEYHble BO3MOXHOCTbIO NpeacTaBieHUA AeNCTBUTEIbHOIO YMCNa KaK NO3HaHMUIO U
euucna (9 u4) OecaTUYHble Apobun. MHoXecTBO | BeCKOHEYHOM AecATUYHOM AP0obun, MPUMEHATb AECATUYHDbIE obyyeHunio https://uchi.ru/
AENCTBUTENbHbIX YMcen; NPUBAUKEHMA PaLMOHaNbHbIX M MPPALMOHANbHbIX YMCEN.
OeNCTBUTENbHbIE YMCNA KaK N306parkaTb AENCTBUTENbHbIE YACAA TOYKAMM KOOPAUHATHOM dopmMmupoBaHme https://math5-
H6ecKoHeuYHble AeCATUYHbIE NPsAMO. 3anncbiBaTb, CPaBHMBATL U YNOPAA0YNBATD rOTOBHOCTMU vpr.sdamgia.ru/
Apobu. B3aMHO ogHO3Ha4yHoe AENCTBUTE/NbHbIE YMCNa. BbINONHATL, COYeTan YCTHbIE U obyyatowmxca K
COOTBETCTBME MEXKAY NMUCbMEHHbIE NPUEMDI, apUdMETUYECKME AENCTBUSA C CamMopa3sBUTUIO

MHOXeCTBOM AGVICTBMTEJ’IbeIX
ynucen n MHOXecCTBOM ToYeK

payunoHaabHbIMU YNCNAaMWN; HAXOOAUNTb 3HAYEHUA cTeneHemn c
uenbiMn NoOKasaTenamm 1 KOpHeVI; BblMUC/NIATb 3Ha4YeHUA
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KOOPANHATHOM NPAMOWN.
CpaBHeHMe AeNCTBUTENbHbIX
yncen, apnpmeTnyeckmne
AeNCcTBUA C AeNCTBUTENbHbIMMU
yncnamu. MNpubamkEHHoe
3HaYeHMe Be/IM- YNHbI, TOYHOCTb
npubankenus. OkpyraeHue
yncen. NMpUKKAKaA N OUEHKa
pPe3ynbTaToB BbIYUCNEHUN.

YNCNOBbIX BblpB)-KEHVIVI. |_|Ol'ly‘-IVITb npeagcrasseHne 0 3Ha4YNMOCTHU

LI,EI‘;iCTBVITEI'IbeIX yucen s I‘Ip&KTVI‘-IECKOVI 0eATe/IbHOCTUN Ye/i0BeKa.

AHannM3npoBaTb 1 AenaTb BbIBOAbI O TOYHOCTU NPUBIMNKEHUA
OeNCTBUTE/IbHOIO Yncna Npu peweHnn 3aaad. OKpyraaTb
OeNCTBUTE IbHbIE YNCNA, BbINOHATL NPUKUAKY pe3yibTaTa
BbIYNCNEHMIN, OLEHKY 3HAYEHMN YNC/IOBbIX BbIpaXKEHUN.
3HAKOMMUTbLCA C UCTOPUEN Pa3BUTUA MATEMATUKM

YpaBHeHuA n

JInHeliHoe ypaBHEeHUE C ABYMSA

OcBaunBaTb Y NPUMEHATb NPUEMbI PELLEHNA CUCTEMbI ABYX

dKTUBM3auunAa

https://skysmar

HepaBeHCTBa. nepemMeHHbIMU U ero rpaduk. JIMHEMNHbIX YPAaBHEHWUI C ABYMA NEePEMEHHbIMU U CUCTEMbBI A,BYX MOTMBALMU K t.ru/
Cucrembl Cucrema ABYX IMHENHbIX YPaBHEHUM, B KOTOPbIX OAHO YPaBHEHWNE HE ABNAETCA IMHENHBIM. | MO3HAHUIO U
ypaBHeHul (14 | ypaBHeHWI C ABYyMA Ncnonb3oBaTtb GYHKUMOHANIbHO-Tpadunyeckne npeacraBiaeHmn obyuyeHuio https://uchi.ru/
u) nepemMeHHbIMU U e€ peLLeHue. ANA PeLleHns U ccneoBaHns ypaBHEHUIA U CUCTEM.
PelwweHune cuctem asyx AHanM3npoBaTb TEKCTbI 33434, peLlaTb UX anrebpanyeckum dopmupoBaHme https://math5-
YPaBHEHWI, OHO U3 KOTOPbIX crnocobom: nepexoauTb OT C/IOBECHON POPMYJIMPOBKM YC/I0BUS roTOBHOCTU vpr.sdamgia.ru/
NINHeNHOoe, a Apyroe — BTOpPOM 3aga4m K anrebpanyeckon mogenn NyTém COCTaBNEHUA CMCTEMbI | 0byYaroWwmxca K
creneHu. Npaduyeckas YPaBHEHWI; peLlaTb COCTaB/IEHHYIO CUCTEMY YPaBHEHW; CamMOopa3sBUTUIO
WHTEepnpeTauns CUCTEMbI WMHTEPNPEeTUPOBATb Pe3y/bTaT. 3HAKOMUTLCA C UCTOPUEN
YPaBHEHWI C ABYMSA pPa3BUTUA MAaTEMATUKM
nepemeHHbIMU. PelieHne
TEKCTOBbIX 3a4au
anrebpamnyeckmm cnocobom
YpaBHeHUA U YncnoBble HepPaBEHCTBA U UX YuTaTb, 3anncbiBaTb, MOHUMATb, UHTEPMPETUPOBATL aKTMBM3aumA https://skysmar

HepaBeHCTBa.
HepaBeHcTBa
(16 )

CBOWCTBA. J/INHENHble
HepaBeHCTBA C O4HOWM
nepemMeHHOM N NX peLleHue.
CucTeMbl IMHENHbBIX HEPABEHCTB
C OA4HOM NepemMeHHOMN U nx

HepaBEeHCTBA; UCMONb30BaTb CUMBOJIMKY U TEPMUHONOTUIO.
BbInonHATL Npeobpa3oBaHMA HEPABEHCTB, MCNOIb30BATb ANA
npeobpa3oBaHuMA CBOMCTBA YMCNOBbIX HEPABEHCTB. Pacno3HaBaTb
JINHelHble M KBagpaTHble HEPaBEHCTBA. PelwaTtb IMHENHblEe
HepaBeHCTBA, CUCTEMbI IMHEMHbIX HEPABEHCTB, CUCTEMBI

MOTMBALMU K
MO3HAHWIO U
obyuyeHuio

dopmupoBaHme

t.ru[

https://uchi.ru/

https://math5-
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pelweHue. KBagpaTHble HEepPaBEHCTB, BKIIOUAIOLLMX KBagpaTHOE HEPaBEHCTBO, M peLlaTh rOTOBHOCTU vpr.sdamgia.ru/
HEepPaBEHCTBA M UX peLleHue. nx; 06Cy»KAaTb NONyYeHHble peweHuns. M3obpaxkaTb peleHme obyuatowmxca K
lpaduyeckan MHTepnpeTaumn HEepaBEeHCTBA M CUCTEMbI HEPABEHCTB Ha YNCI0BOM NPAMON, CaMOpPa3BUTUIO
HEpPaBEHCTB M CUCTEM HEPABEHCTB | 3aMMCbiBaTb PeLeHMe C MOMOLLbI CMMBOIOB. PelaTtb
C ABYMA NepeMeHHbIMM. KBaZpaTHble HepPaBEHCTBA, UCMONb3yA rpaduyeckme
npeacrasneHns. OcBanBaTb U NPUMEHATb HEPABEHCTBA MpPK
PeLleHNN Pas3INYHbIX 33434, B TOM YMCNE NPAKTUKO-
OPUEHTUPOBAHHbIX.
dyHkumn(164) | KBagpatuuHan byHKLMSA, PacnosHaBaTb BMAbI M3y4aeMbix QYHKLMIA; NUANOCTPUPOBATD aKTUBM3aLMsA https://skysmar
eé rpaduK 1 cBoicTBa. CXEMATUYECKN, OOBACHATL PACMOIOKEHME HAa KOOPAMHATHOM MOTUBALMM K t.ru/
Mapabona, KoopAnHaThbl NJIOCKOCTU rpaduKoB GYHKLMIA BUAA: NMO3HaHUIO K
BepLUMHbI Napabosbl, ocb y=rkx, y=kx+b, y-= % y = ax’, y = ax’, obyyeHuto https://uchi.ru/
cMmmeTpun napabosnbi. g e s 1) . .
CTeneHHble GpYHKLMM C ‘ e ' B 33BMCMMOCTY OT 3Ha4EHHIt KOIPULIMEHTOB; bopmuposaHue https://math5-
HATyPa/bHBIMM NOKasaTensmu 2 | OMMCHIBaTL nx CBOVCTBA. Pacno3HasaTb KBAAPATUYHYIO GYHKUMIO | oo o o vpr.sdamgia.ru/
1 3, UX rpaduKM 1 CBOMCTBA. no ¢popmyne. NMpMBOANUTL MPUMEPLI KBaAPATUUYHbIX 3aBUCMMOCTEN 0BYYAIOLMXCA K
Ipadbuxu byuxnuit: y = kx, | U3 PeanbHOMN XNU3HU, PU3NKK, reOMeTPUN. CamopasBuTUio
y=kx+b y-= g y = ax?, | BbiABNATb M 06(36Ll.l,aTb ocobeHHOCTM rpadumKa KBagpa- TUMHON
—— Ty I bYyHKUMKM y = ax” + bx + c. CTpouTb 1 306paKaTb CXeMaTUYECKn
rpaduKkmn KBagpaTUUHbIX GYHKUMIA, 3a4aHHBIX GOpMynammn BUAa y
zax’, y=ax’ +q,y=a(x+p) %, y=ax’ +bx + c. AHANM3MPOBATb U
NMPUMEHATb CBOMCTBA M3YYeHHbIX GYHKUMUIA AN UX NOCTPOEHMUS, B
TOM YncC/ie C MOMOLLbIO LMPPOBLIX PECYypCcoB
Yucnosbie MoHATUE YMCNOBOW OcBanBaTb U NPUMEHATb UHAEKCHbIE 0603HAYeHNA, CTPOUTb aKTUBM3aLms https://skysmar
nocneaoBateslb | NOC/Nef0BaTeNbHOCTU. 3a4aHuMe peyeBble BbICKAa3blBaHWUSA C UCNO/Ib30BAHNEM TEPMUHO/OTUM, MOTMBALMU K t.ru/
HocTu (15 u) nocnenoBaTeIbHOCTH CBA3aHHOM C NOHATUEM NOCNe[0BaTe/IbHOCTU. AHaNIN3MPOBaTb MO3HaHWUIO U
PEKYPPEHTHOMN dopMynon u dopmyny n-ro yneHa Nocnen0BaTENbHOCTU UNU PEKYPPEHTHYIO obyuyeHuto https://uchi.ru/
bopmMynom n-ro unexa. bopmMyny 1 BbIUUCNATL YNEHbI NOCNEA0BaTEIbHOCTEN, 3aAaHHbIX
ApudmeTnyeckas u 3TMMK dopMynamu. YCTaHaBIMBaTb 3aKOHOMEPHOCTb B dopmupoBaHme https://math5-
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reomeTpuyecKkan Nnporpeccum. NOCTPOEHMM NOCNeA0BaTENIbHOCTU, €CIN BbINMUCAHbI NepPBble rOTOBHOCTM vpr.sdamgia.ru/
dopmynbl N-ro YneHa HEeCKO/IbKO eé YneHoB. Pacno3HaBaTb apudmeTUyeckyto 1 obyyvatowmxca K
apudmeTmnyecko n reoMeTpUYEeCcKyo Nporpeccum Npu pasHblx cnocobax sagaHus. CaMOpPa3sBUTUIO
reomMeTpuYecKor nporpeccui, PewaTtb 3agaum ¢ ucnonb3oBaHnem Gopmys nN-ro 4ieHa
CYMMbI NEPBbIX N YNEHOB. apUdMeTUYECKOI U TEOMETPUYECKOM NPOTrpeccuii, CcyMmbl
N306pakeHne 4neHoB nepBbIX n 4neHoB. M306parkaTb YneHbl NOCAe0BaATENbHOCTU
apudmeTmyeckon n TOYKaMM Ha KOOPAMHATHOM NAOCKOCTMU.
reomMeTpuYecKom Nporpeccui PaccmaTpuBaTb NpUMepbl NPOLECCOB U ABNIEHWUIA U3 PeasibHOM
TOYKAMM Ha KOOPAMHATHOM YKU3HU, UNNOCTPUPYIOLWME U3MEHEHWNE B apudMETUYECKOM
NAOCKOCTU. JINHEWNHBIN 1 nporpeccun, B reoMeTpmuYecKom nporpeccum; nsobpaxaTb
9KCNOHEHUMANbHbIM POCT. COOTBETCTBYIOLWME 3aBUCUMOCTU Fpaduyecku. Pelwatb 3agauu,
CnosKHble NPOLEHTbI CBA3aHHbIE C YNCNOBLIMMU MNOCNEA0BATENBHOCTAMM, B TOM Yncne
3a/1a4M 13 peasibHOM KM3HWU C UCMOb30BaAHUEM LUPPOBbLIX
TEXHONIOTUI (3NEKTPOHHbIX TabaunL, rpadryecKkoro KanbKynAaTopa
M T.n.). PewaTb 33434M Ha CNOXKHbIE NPOLLEHTbI, B TOM Yncne
3a/ia4uM 13 peasibHOM NPAKTUKKM (C UCNOb30BaHMEM
KaNbKyNATOPa). 3HAKOMUTBCA C UCTOPUEN Pa3BUTUA MaTEMATUKM
MosTopeHue, Yucna n BbluMCAEHMA (3aNUCh, OnepupoBaTb NOHATUAMM: MHOXKECTBO, MOAMHOMXECTBO, aKTMBU3aUMA https://skysmar
o0606weHune, CpaBHeHMWe, AENCTBUA C onepaumm Haf MHOXKeCTBaMU; UCNONb30BaTb rpaduyeckoe MOTMBALMU K t.ru/
cUCTemMaTu3auu | AelCTBUTENbHbIMU YACNAMM, npeAcTaBfeHNEe MHOMXECTB A/1A ONUCAHWUA PeasibHbIX MPOLECCOB U | NO3HAHMUIO U

Al 3HaHwui4 (18 v)

4yMcnoBas NPAMasn; NPOLEHTDI,
OTHOLIEHMA, NponopuUmHy;
OKpYrNeHne, NpUbANKeHMe,
OLLEHKQ; peLleHne TEKCTOBbIX
3aga4 apupmeTmyeckmm
cnocobom)

ABNIEHUI, NPU PELUEHUM 33434 U3 APYrUX y4ebHbIX NpeaMeToB.
AKTYyann3npoBaTb TEPMUHOJIOTUIO U OCHOBHbIE AENCTBUA,
CBA3aHHbIE C YNCNAMM: HATypPabHOE YUC/0, NPOCTOE M COCTAaBHOE
4yncna, e IMMOCTb HaTypPaibHbIX YUCEN, MPU3HAKM AEMMOCTH,
LLel0e YNCI0, MOAY/b YMC/1A, OBbIKHOBEHHAA U AeCATUYHAA
Apobu, CTaHAAPTHbIM BUA YMCNa, apUuPMETUUYECKMUI KBaAPaTHbIN
KOpEeHb.

BbINONHATL AENCTBMA, CPaBHUBATL U YNOPAL0YMNBATL YMUCAA,
npeAcTaB/ATb YMC/1a HA KOOPAWHATHOM NPAMOI, OKPYIAATb

obyyeHunio

dopmMmupoBaHme
rOTOBHOCTM

obyuatowmxcs K
CaMopa3BUTUIO

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/
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4yncNa; BbINONHATb NPUKUAKY U OLLEHKY pe3y/ibTaTa BbIYUC/IEHUN.
PewaTb TeKCTOBbIE 33434 apudmeTnyeckum cnocobom. Pewatb
NPaKTUYECKME 3aa4m, coaeprKalyme NPOLEHTbI, 40U, YacTy,
BblpakatoLwme 3aBUCUMOCTUN: CKOPOCTb — BPEMA — PacCTOAHME,
LLeHa — KOJINYEeCTBO — CTOMMOCTb, 0OBEM paboTbl — Bpema —
NpPoun3BOAMUTENbHOCTb TPYAA. Pa3bupaTtb peasibHble }KU3HEHHbIEe
cuUTyauuu, popmMmynmpoBaTb UX Ha A3bIKE MaTEMATUKKN, HAXOANUTb
pelleHne, NPUMeHAN MaTemMaTMYECKUI annapar,
MHTEPNPETUPOBATL Pe3y/bTaT.

Anrebpanyeckume BblparkeHuUA OnepnpoBaTb NOHATUAMM: CTENEHDb C LLE/IbiIM NOKa3aTenem, aKTMBM3aumA https://skysmar
(npeobpasoBaHue apuPmMeTMUYECKMI KBaApaTHbIN KOPEHb, MHOTO- Y/IEH, MOTUBALUM K t.ru/
anrebpanyeckux BblparkeHUN, anrebpaunyeckas Apobb, TOXKAECTBO. BbINo/NHATL OCHOBHbIE MO3HAHMUIO U
AOMYCTUMbIE 3HAYEHUS) AeNcTBUSA: BbINOAHATb PacyéTtbl No popmynam, npeobpas3osbiBaTb | 0Oy4eHUO https://uchi.ru/
uenble, 4pobHO-paLMOHANbHbIE BblPaXKeHUA U BbipaXKeHUs ¢
KOPHSIMU, PEANIM30BbIBaTb PA3/10XKEHME MHOIOY/1IeHa Ha dopmupoBaHme https://math5-
MHOXWTeNN, B TOM YUC/Ie C UCMOJIb30BaHNEM GOPMYN PA3HOCTH rOTOBHOCTMU vpr.sdamgia.ru/
KBa4paToOB M KBaApaTa CYMMbl U Pa3HOCTU; HAXO4MUTb obyyaroLmxca K
AOMNYCTUMbIE 3HAYEHUA NEPEMEHHDIX AN APOOHO-PaLMOHA/bHBIX | CAMOPA3BUTUIO
BblpaXKEHWIN, KOPHEN.
MogaenmpoBaTtb C MOMOLLbIO GOPMYN peasibHble NPOoLLEeCcChl 1
ABNIEHUA.
®yHKuMM (NocTpoeHune, cBoiMcTBa | OnepupoBaTb NOHATUAMM: GYHKLMA, TPaduK GYyHKLMU, HYAU aKTMBM3aLMSA https://skysmar
N3yYeHHbIX PYHKLMI; bYHKUMK, NTPOMEIKYTKM 3HAKONOCTOSAHCTBA, NPOMEKYTKU MOTMBALMU K t.ru/
rpaduyeckoe peleHune BO3pacTaHus, yobiBaHMA, HAMOObLLEE U HAUMEHBLLEE 3HAYEHMA | NO3HAHUIO U
YPaBHEHWNI U UX CUCTEM) dYHKUMK. AHanM3npoBaTb, CPaBHUBATbL, OOCYXKAaTb CBOMCTBA obyuyeHuto https://uchi.ru/
dYHKUMIA, cTPOUTb UX rpadmnkn. OnepmnpoBaTb NOHATUAMM:
npamasa NPonopuUNOHa bHOCTb, 0bpaTHas NPONOPLMOHANbHOCTb, | popmMpOBaHUE https://math5-
NNHelHana GyHKUMA, KBagpaTnyHaa yHKumMA, napabona, roTOBHOCTMU vpr.sdamgia.ru/

runepbona. Mcnonb3oBaTtb rpaduKun ana onpeaeneHmns CBOMCTB,

obyyatowmxcs K
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NPOLLeCCOB M 3aBUCUMOCTEN, ANA PeLleHusa 3a4a4 U3 gpyrux
y4eOHbIX NPeaMeToB U peasibHOM }U3HWU; MOAENMPOBaTb C
NOMOLLbIO rPadUKOB peasibHble NPOLLECChbl U ABNEHUA. BbiparkaTb
dopmynamu 3aBUCUMOCTU MEKAY BEINMYNHAMM

CaMOpPa3BUTHIO

UToro:

102 .

Tematuueckoe nnaHupoBaHue yuebHoro kypca «TEOMETPUA»

7 Knacc
Tema, pasgen MpeameTHOE coaeprkaHue Metoabl u popmbl opraHM3aLMm obyueHua. XapaKTepucTuka ocTnkeHne IMHHOCTHLIX | D I@KTPOHHbIE
Kypca, AeATeNnbHOCTM obyyatowmxcsa. PE3y/NbTaTOB B pamkax (umdposbie)
peanunsauyunn moayna
KO/IM4YecTso w . ” obpasoBatenbH
LLIKONbHbI YPOK
1acos paboueii nporpammbl blé pecypcbl
BOCNUTAHUA
Mpocreiiumne MpocTeilune reomeTpmyeckme dopmynmMpoBaTb OCHOBHbIE MOHATUA U ONpeaesieHUs. aKTUBM3aUma https://skysmar
reomeTpuyeck | 06bEeKTbl: TOUKK, MPAMbIE, IYYU U PacnosHaBaTb U3ydYeHHble reomeTpuyeckme Gurypbl, onpeaenaTb | MOTUBALUMK K t.ru/

ne ¢purypbi u

yrnabl, MHOITOyroJibHuMK, 10MaHas.

MX B3aUMHOE pacnosioxeHune, BbIMOJIHATb l-IepTl::‘;)-K no ycnosuto

NMO3HAHUIO U

WX CBOWACTBA. CMesKHble 1 BepTUKabHble yrabl. | 3agauu. MpoBoAUTb NPOCTENLLNE NOCTPOEHMA C MOMOLLBIO 0b6y4eHuto https://uchi.ru/
N3mepeHue PaboTa c npocTenwmnmm LUMPKYAA U TUHENKKN. MU3MEPATb NIMHENHbIE U YINOBbIE BENNYMHDI
reomeTpuyecK | yepTexkamu. MamepeHue reoMeTpMYecKmMX U NPaKTUYecKMx 0bbekToB. OnpeaenaTb «Ha dopmmpoBaHue https://math5-
UX BENINYUH JIMHEWHbIX U YII0BbIX BE/INYUH, rnas» pasmepbl peasnbHblIX 06bEKTOB, MPOBOAMUTL rPYOYIO OLLEHKY | FOTOBHOCTM vpr.sdamgia.ru/
(14 v) BbIYMCNIEHME OTPE3KOB U YI/0B. MX pasmepoB. PelwaTb 3a4,34M Ha BbIMUC/IEHNE O/IMH OTPE3KOB U obyuatowmxca K
MepumeTp v Naowagb euryp, BE/IMYMH YrN0B. PelwaTtb 3a4a4M Ha B3aUMHOE PacnosioxeHue CaMOpPa3BUTUIO
COCTaBNEHHbIX U3 reomeTpuyeckux puryp. NMposoaunTb KnaccudUKaumio yrnos,
NPAMOYro/IbHUKOB BbIYUCNATb IMHENHbIE U YINOBbIE BENMYMHbI, NPOBOAUTL He-
06Xx0aMMble fOKa3aTe IbHble PACCYKAEHMA. 3HAKOMUTBLCA C
ncTopuen pa3BUTUSA reoMeTpum
TpeyronbHUKKN | MOHATME O paBHbIX TPEYro/ibHMKax | Pacno3HaBaTb Napbl PaBHbIX TPEYro/IbHUKOB HA rOTOBbIX aKTUBM3aLMA https://skysmar

M nNepBuUYHbIE NpeacTaBeEHNA O

yepTerkax (C yKasaHMem nNpusHakos). BbiBoaAUTb cneacTema

MOTUBALUAN K

t.ru/
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(22u)

paBHbIX (KOHFPY3HTHbIX) duUrypax.

(paBeHCTB COOTBETCTBYIOLWMX 31EMEHTOB) U3 PABEHCTB

NMO3HAHUIO U

Tpu Nnpu3HaKa paBeHCcTBa TpeyrosibHNMKOB. POPMYyAnMPOBaTb ONpeaeneHUs: obyuyeHuto https://uchi.ru/
TPeyronbHMKoB. Mpu3HaKkn OCTPOYroNbHOrO, TYNOYro/AbHOro, MPAMOYTrONbHOTO,
paBeHCTBa NPAMOYrO/bHbIX paBHob6eapeHHOro, paBHOCTOPOHHETO TPEYro/IbHUKOB; dopmupoBaHme https://math5-
TpeyronbHnKoB. CBOMCTBO H6urcceKkTpUChI, BbICOTbI, MeANAHbI TPEYrO/IbHUKA; CeEpeaAnNHHOro rOTOBHOCTMU vpr.sdamgia.ru/
MeAMaHbl NPAMOYroNbHOro nepneHanKyNApa oTpesKa; NepumeTpa TpPeyroabH1Ka. obyyvatowmxca K
TpeyronbHuka. PaHobeapeHHble | DopmynnpoBaTb CBOMCTBA M NPU3HAKM paBHObeapeHHOro CaMOpPa3sBUTUIO
N PaBHOCTOPOHHWE TPEYIrONbHUKKU. | TPEeyroibHMKa. CTPOUTb YEPTENKM, peLlaTb 334341 C MOMOLLbIO Ha-
MpPW3HAKKW 1 CBOMCTBA XOXKAEHWUA PAaBHbIX TPEYroNbHUKOB. [PUMEHATb NPU3HAKMK
paBHObOEeAPEHHOIO TPEYFO/IbHUKA. | PAaBEHCTBA NPAMOYFO/IbHbIX TPEYFO/IbHUKOB B 3a4a4aX.
MpoTns 60bLUEi CTOPOHDI Mcnonb3oBaTb UndpoBble pecypcbl ANA UCCAeA0BaHMA CBOMCTB
TPEeYro/ibHUKA NeXUT 60nbLIni n3yyaembix pUryp. 3HaKOMMUTbCA C UCTOPUEN Pa3BUTUA
yron. MpocTtenne HepaBeHCTBa B | FEOMETPUMN.
reomeTpuun. HepaseHcTBo
TpeyrosibHWKa. HepaBeHcTBO
nomaHoM. MNpamoyronbHbIi
TpeyronbHuK c yraom B 30.
MNepBble NOHATUA O
[OKa3aTeNbCTBAX B reOMeTpum
MapannenbHbl | MNapannenoHble NpamMble, UX dopmMynnpoBaTb NOHATME NapaNNeNbHbIX MPAMbIX, HAXOAUTb aKTMBU3aUMA https://skysmar
e npamble, cBOMCTBa, MATbIM nocTynat NpaKTUYeCKne NpUMepbl. M3yyaTb CBOMCTBA YIN0B, MOTMBaLMU K t.ru/
Cymma yrnos EsBknnaa. Hakpect nexawume, 06pa30oBaHHbIX NPU NepecevyeHnmr napaniesbHbIX NPAMbIX MO3HAHMIO U
TPeyronbHUKa | COOTBETCTBEHHbIE U cekyuiein. MpoBoauTb AOKA3aTENbCTBA NAPaNIENbHOCTU ABYX oby4yeHuto https://uchi.ru/
(14 u) OAHOCTOPOHHME I bl NPAMbIX C MOMOLLbHO Yr/10B, 06pa3oBaHHbIX NPU NepeceyeHnmn
(obpasoBaHHbIe NPU NEPECEeYEHNN | STUX MPAMbIX TPETbEN NPAMON. BbIUMCAATL CymMY YrnoB dopmupoBaHme https://math5-
napannenbHbIX MPAMbIX CEKYLLEN). | TPEYrOIbHUKA MU MHOTFOYronbHMKa. HaxoauTb YncioBble U rOTOBHOCTM vpr.sdamgia.ru/
Mpu3HaK NnapannenbHOCTU 6yKBEHHbIE 3HAYEHMA YI/IOB B FeEOMETPUYECKMX 3a4a4aX C obyyaroLmxca K
NPAMBbIX Yepe3 PaBEHCTBO MCMNONIb30BaHMEM TEOPEM O CYMME YI/10B TPEYrO/IbHUKA U MHOIO- | CaMOpPa3BUTUIO

PacCcTOAHMM OT TO- YEK O4HOM

Yro/IbHWKa. 3HAKOMMUTLCA C UCTOPUEN PA3BUTUA FTEOMETPUMU
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NPsAMOM A0 BTOPOWM NpA- MOW.
Cymma yrnos TpeyronbHuMKa u
MHOFOYro/ibHMKa. BHewHwue yribl
TpeyrosbHuKa.

OKpYXHOCTb U
Kpyr.
FreomeTtpuueck
Me NoCTpoeHums
(14 4)

OKpY*KHOCTb, XOpAbl U ANaMeTpbl,
nx cBoiicTBa. KacatenbHas K
OKPYXKHOCTU. OKPYKHOCTb,
BNWCaHHaA B yroA. MoHATHe O
'MT, npumeHeHUe B 3aa4ax.
BucceKTpuca u cepeanHHbIN
nepneHauKynap Kak
reomeTpuyeckme mecrta ToyeK.
OKpY*KHOCTb, ONMCaHHAA OKOAO
TpeyronbHWKa. BnncaHHasa B
TPeyrosbHUK OKPYXHOCTb.
MpocTeniune 3a4a4n Ha
NoCTpOeHMne

dopmynnpoBaTb onpeseneHnA: OKPYXKHOCTU, XOp- Abl, AMaMeTpa
N KacaTeNbHOW K OKPYXHOCTU. M3- yyaTb UX CBOMCTBA, NPU3HAKMK,
CTpoUTb YepTexun. MccneposaTtb, B TOM YMC/IE UCMONb3YA
undpoBbIe PecypCbl: OKPYKHOCTb, BINCAHHYHO B YrOJl; LLEHTP
OKpPY»KHOCTM, BNIMCAHHOW B YroN; PaBeHCTBO OTpe3- KOB
KacatenbHbiX. Mcnonb3oBaTtb metoa FMT ana aokasaTesibCTBa
Teopem 0 nepecevyeHUn BUCCEKTPUC YIN0B TPEYro/ibHUKA U
cepeauHHbIX NepneHaMKYyNAPOB K CTOPOHAM TPEYro/ibHUKa C
nomotubto 'MT. OBnageBaTb NOHATUAMM BMUCAHHOM U
OMUCAHHOM OKPYXKHOCTEM TPeyro/ibHMKa, HaXOANTb LLEHTPbI 3TUX
OKpY}KHOCTel. PelwaTb OCHOBHbIE 334341 Ha NOCTPOEHME: YINa,
PaBHOro JaHHOMY; CEpeANHHOro NepneHauKynsapa 4aHHOro
OTpe3Ka; NPAMOM, NPOXOAALLEN Yepe3 AAHHYIO TOUKY U
nepneHANKYASPHOM AaHHOM NpAa- MON; BUCCEKTPUCHI AaHHOIo
yr1a; TPeYroNbHUKOB MO PA3/INYHbIM 3/1eMeHTaM. 3HAaKOMMUTLCA €
NCTopMen pasBUTUA reoMeTpumn

aKTMBM3aumA
MOTUBALMM K
NO3HaHMUIO U
obyuyeHuio

dopmupoBaHme
roTOBHOCTU

obyuatowmxcs K
CaMOpPa3sBUTUIO

https://skysmar
t.ru/

https://uchi.ru/

https://math5-
vpr.sdamgia.ru/

MoBTOpEHMe,
ob6o6bweHune
3HaHUM (4 u)

MNoBTopeHue n 0606LLeHNE
OCHOBHbIX NOHATUIN N METOA,0B
Kypca 7 Knacca

PewaTb 3aga4m Ha NOBTOPEHME, UNNKOCTPUPYIOLLIME CBA3U MEXKAY
Pa3INMYHbIMKN YaCTAMMU KypCa.

UTtoro

68 u.

TemaTtunueckoe nnaHuposBaHue yyebHoro Kypca «TEOMETPUA»

8 Knacc
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Tema, pasgen

MpeameTHOe cogepikaHue

MeTtopgbl 1 GopMbl opraHusauumn obyueHUsa. XapakTepucTuka

JocTuxkeHne NNYHOCTHbIX

ONeKTPOHHbIe

Kypca, AeATeNbHOCTU obyyatowmxcs. PEe3y/NbTaTos B pamkax (undposbie)
KO/IM4ecTBO pf anma“""vmo‘qyﬁﬂ obpasoBatenbH
LLIKONbHbI YPOK
"acos paboueit nporpammbli blé pecypcbl
BOCNMUTAHUA
YetbipéxyronbH | MNapannenorpamm, ero | M3obparkaTb M HaxoAUTb Ha YepTerax YeTblpEX YroJibHUKK | aKTUBM3aLUMA https://skysm
MKu(12u) NPU3HAKN M CBOMCTBA. YacTHble | pa3HbiX BUAOB U UX 3/1emeHTbl. PopmynnposaTb onpeneneHma: | MOTUBaLUM K art.ru/
cnyyam napannenorpaMmoB | napannenorpamma, nNpPAMOYronbHWKa, pomba,  KBaapaTta, | MO3HAHMIO U
(npamoyronbHUK, pomb, | Tpaneuwuu, paBHOOOKOWM Tpaneuuu, NPAMOYro/sbHOM Tpaneuuu. | obydyeHuo https://uchi.ru
KBagpaT), WX nNpu3HakKM W | [loKa3biBaTb M MCMNO/Ib30BaTb NPU PELIEHUN 33434 NPU3HAKU U /
CBOICTBa. Tpaneuus. | cBOWCTBA: Mapannenorpamma, npAMoO- YronbHWKa, pomba, | popmmpoBaHme
PaBHOOOKas M NpsMOYrosbHaa | KBagpaTta, Tpaneuuu, paBHOOOKOM Tpaneuuu, MNPAMOYro/ibHOM | FOTOBHOCTU https://math5-
Tpaneuuun. YagoeHne meauaHbl. | Tpaneyuu. MpumMeHATb MeTo, yABOEHUA MeAnaHbl TPeyronbHUKA. | 0bydatowmxcs K vpr.sdamgia.ru
LleHTpanbHaa cummeTpua Ucnonb3oBaTb LMPpPOBbIE pecypcbl ANA UCCAen0BAHMA CBOMCTB | CAMOPa3BUTULOD /
n3yyaembix ¢uryp. 3HAKOMMTbCA C UCTOpMEN  pa3BUTUA
reomeTpuu
Teopema Teopema Paneca n Teopema o | [poBOANTE MNOCTPOEHUA C MOMOLLLI UMPKYAA W JUHENKM C | AKTMBM3aAUMA https://skysm
danecau NPOMNOPUMOHANbHbIX  OTPEe3Kax. | UIcNonb3oBaHMe Teopembl Paneca U Te- Opembl O | MOTUBAUUM K art.ru/
Teopema o CpeaHAs NWMHUA TPEYrosibHUKa. | NPONOPLMOHAIbHbIX oTpesKax, CTPOUTb YeTBEPTbIN | MO3HAHUIO U
nponopuymoHan | Tpaneuus, eé cpeaHAa NNHUA. | NPONOPLMOHANbHLIN OTPE30oK. [TpoBOAMTL A0Ka3aTENbCTBO TOro, | 06yYeHUIo https://uchi.ru
bHbIX OTpe3Kax, | [ponopuuoHabHble OTPE3KM, | UTO MeaMaHbl TPEYro/ibHUKa NepeceKatoTcs B OHOM TOUYKE, N Ha- /
nopo6Hbie no- CTpoeHue YeTBEPTOro | XoAMUTb CBA3b C LLEHTPOM MAcC, HaXo0AUTb OTHOLLEHME, B KOTOPOM | dopMUpPOBaHME
TPEYrosibHUKN NMPOMOPUMOHANbHOIO  OTPe3Ka. | MeAuaHbl AenaTca TOYKOM WX nepe- ceyeHusa. HaxoauTb | roTOBHOCTM https://math5-
(15 4) CeoiicTBa  LEHTPAa  Macc B | NoA06HbIE TPEYrobHUKN Ha TOTOBbIX YepTeyKax C YyKasaHWem | obyyvarolmxca K vpr.sdamgia.ru
TPEYrosbHUKE. MoaobHble | COOTBETCTBYIOWMX MNPU3HAKOB noaobusa. Pewatb 33aZaun Ha | CaMOpasBUTUIO /
TpeyronbHuKM. Tpu  nNpu3HaKa | NOoAOOHbIE TPEYroNbHUKM C MNO- MOLLbD CaMOCTOATE/IbHOTO
nopobusa TPEYro/IbHUKOB. | NOCTPOEHMUA yepTexen " HaX0oXAEeHUA nogo06HbIX

MpaKkTMyeckoe npumeHeHume

TPeyro/sbHUKOB. pPOBOAUTL AO0Ka3aTeNbCTBA C UCMO/b30BaHUEM
npusHakoB noaobua. [okasbiBaTb TPWU MNpuM3HaKa nopobus
TPEYro/ibHU- KoB. MPMMEHATb NOJIyYEHHbIE 3HAHMA NPU pPeLEHUN
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reomeTpunyecknx wm npakTn4eCKknx 3agad. 3HaKOMUTbCA C

NCTOPUEN PA3BUTUA FEOMETPUMN.

MNnowapgb. MoHATME 06 obuweit Teopun | OBNageBaTb NEPBUYHLIMU NpeacTaBaAeHnAMN 06 oblel Teopumn | aKTUBM3aLUMA https://skysm
HaxoxpeHue naowaau. dopmynbl ans | naowagm (mepbl), dopmynnposaTb CBOMCTBA NAOWAAM, BbIACHATb | MOTUBALMM K art.ru/
naowagen naowaam TPEYro/fibHUKA, | UX  HaraagHbll  cmbica.  BbiBoauTb  dopmynbl  NAOWAAM | NO3HAHUIO U
TPEeyronbHUKOB | napannenorpamma. OTHOLWEHWE | Napansienorpamma, TPeyrosibHMKa, Tpaneuun wu3  Gopmybl | 0bydyeHUto https://uchi.ru
7 naowaner  TPEYyronbHWKOB  C | NJOWAAN NPAMOYronbHUKA (KBagpaTa). /
MHOroyro/sibHbl | 06LWMM OCHOBaHWEM MM obuen | BbiBoguTb GpopMybl NAOWAAM BbINYKIOrO YeTbIPEX- YroNbHUKA | popmMmupoBaHme
X ¢uryp. BbICOTOM. BbluMcneHMe NAoWaaen | Yepes AMAroHaaAn M yron mexay HumMu. HaxoguTb naowagm | roTOBHOCTU https://math5-
MNnowagu CNOXKHbIX oduryp yepes | puryp, M300paxKEHHbIX HaA KaetyaTonm Oymare, MCNONb30BaTb | 0byYatoLWMXCA K vpr.sdamgia.ru
noAo6HbIX pa3bueHune Ha YyacTtu n | pasbneHne Ha 4YactTM M gocTpoeHue. Pa3bupatb npumepbl | CamopasBUTULD /
duryp (14 u) pocTtpoeHue. MNnaowaan ¢uUryp Ha | MICNOAb30BAaHMA BCNOMOTraTENbHOM MN/OWaAuM Ans  peleHun

Knetyatonm OHymare. [nowaan | reomeTpmyeckmx 3agad. Haxogutb naowagn noaobHbix ¢uryp.

nogobHbix ¢uryp. BbluncneHue | BbluMcaATb NAOWAAN Pa3NUYHbIX MHOTOYro/ibHbIX ¢uryp. Pewatb

naowagen. 3agaum C | 334341 Ha NaowWaab C NPAKTUYECKUM CO- AEPHKAHMEM

NPaKTUYECKUM coaepKaHuem.

PeweHne 3agay Cc MOMOLLbBIO

MeToaa BCMOMOraTe/IbHOM

naowaam
Teopema Teopema lMNudaropa, eé [okasbiBaTb Teopemy [lndaropa, wncnonb3oBaTb €€ B | aKTUBM3aUMA https://skysm
Mudaropa n [0Ka3aTe/IbCTBO U NPUMEHEHMNE. | NMPAKTUYECKMX BblunCneHuax. PopmynvpoBaTb onpeaeneHua | MOTUBALIUM K art.ru/
Hayana ObpaTtHaa Teopema lMNudaropa. TPUTOHOMETPMYECKMX (YHKUUIA OCTPOro Yyrna, MnpoBEPATb MX | MO3HAHUIO U
TpuroHomeTpumn | OnpeaeneHue KOPPEKTHOCTb. BbIBOAUTL TPUTOHOMETPUYECKME COOTHOLUEHUA B | 0BYyYeHUIo https://uchi.ru
(10 4) TPUTOHOMETPUYECKUX GYHKLUUI NPAMOYro/ibHOM TpeyrosbHuUKe. MWccnepgoBaTb  COOTHOLIEHMA /

OCTPOro yrna, MeXKAy CTOPOHAMM B NPAMOYTONbHbIX TPEYro/ibHUKaxX C yrnamu B | GOpMmUpoBaHMe

TPUroHoMeTpuyeckume 45° n 45°;, 30° un 60°. Ucnonb3oBaTtb ¢opmy/bl NPUBEAEHUS U | TOTOBHOCTH https://math5-

COOTHOLUEHMA B NPAMO- OCHOBHOE TPUIOHOMETPUYECKOe TOMAECTBO ANA HaXoXAeHuA | obydarowmxca K vpr.sdamgia.ru

YrONbHOM TPEYrONbHUKE. COOTHOLWIEHMN MeXAY TPUTOHOMETPUYECKMMU (YHK- LMAMMU | CAMOPA3BUTHIO /

OcHoBHoOe TPUTOHOMETPUYECKOE
ToXAecTtBo. COOTHOLWeEHNA mexagy

Pas3/InyHbIX OCTPbIX yrnoB. [NpuUmeHATb MNOJIyYeHHble 3HaHUA U
YMEHNA NpU peweHnn npakTU4eCknx 3anad. 3HaKoMUTbCA C
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CTOPOHaMU B MPAMOYTOJIbHbIX
TPeyrosbHUKax C yrnamu B
45°n45°;,30°n60°

NCTOpPMEN PaA3BUTUA FEOMETPUMU

Yrabi B BnucaHHble U UeHTpanbHble yrabl, | PopmynMpoBaTb OCHOBHbIE ONpeAeneHuns, CBA3aHHbIe C YI1aMU B | aKTUBMU3aLMA https://skysm
OKPY>XHOCTU. Yron meKay KacaTesibHOM u Kpyre (Bn1caHHbIN Yyro, UeH- TpasbHbIi yron). Haxoantb MOTUBALMM K art.ru/
BnucaHHble XOpAoN. Yribl Mexay XopAaMu U | BMUCaHHbIE YI/bl, ONUPAIOWMECA Ha O4- HY AYTY, BbIYUCAATb YI/Ibl | MO3HAHUIO U
ONUCaHHble CeKyLWMMU. BnucaHHble C MOMOLLbIO TEOPEMbI O BNUCAHHbIX Yr1ax, TEOPEMbl O BIMCAHHOM | 06y4eHuto https://uchi.ru
YeTblipexyrosibH | ONUCaHHbIE YETbIPEX- YTONIbHUKN, | YETbIPEXYrONIbHUKE, TEOPEMbI O LEeHTPa/IbHOM yrie. /
UKMK. MX NPWU3HAKKN N CBOMCTBA. NccnepoBaTthb, B TOM YMCE C MOMOLLbIO LMGPOBbIX Pecypcos, dbopmupoBaHue
KacatenbHble K | [fpMeHeHMe 3TUX CBOMCTB Npwu BMMCAHHbIE M ONMCAHHbIE YETbIPEX- YTONIbHUKU, BbIBOAUTL UX rOTOBHOCTMU https://math5-
OKPY)XHOCTU. pelweHnn reomeTpUYecKmx 3a- CBOWMCTBA W NPU3HaKKU. Mcnonb3oBaTb 3TM CBOMCTBA M NPU3HAKM obyyatowmxca K vpr.sdamgia.ru
KacaHue Aad. B3aumHoe pacnonoxeHue npw peweHnn 3aaay CamMopa3sBUTUIO /
OKpYXXHOCTel ABYX OKpY)KHOCTel. KacaHue
(13 4) OKpYKHOCTeMN
MNoBTOopeHue, MoBTOpeHMEe OCHOBHbIX MOHATUI | PellaTb 3a43a4M Ha NOBTOPEHME, UNNIOCTPUPYHOLLME CBA3M MeXKAY | AKTUBM3aALMS https://skysm
0606wweHune M MEeTOA0B KypcoB 7 1 8 KNaccoB, | Pas/IMYHbIMM YAaCTAMM Kypca. MOTUBALMM K art.ru/
3HaHuM (4 u) 0606ueHne 3HaHUI NO3HaHMUIO U
obyyeHunio https://uchi.ru
A
dopmmnpoBaHme
rOTOBHOCTMU https://math5-
obyuatowmxcs K vpr.sdamgia.ru
Camopa3sBUTUIO /

UTtoro

68 u.

TemaTtunueckoe nnaHuposBaHue yyebHoro Kypca «TEOMETPUA»

9 Knacc

Téma, pasgen

Kypca,
KO/1In4yecTBo

MpeameTHOE coaepXKaHue

MeToabl U GopMbl OpraHM3auum obyueHuna. XapaKTepucTuka
AeATeNbHOCTM obyyatowmxcs.

[ocTu:KeHne AMUHOCTHBIX
pe3ynbTaToB B paMKax
peanusauum moayns
“lLLIKoNbHbBIN ypOK”

INeKTpPOHHbIe

(undposbie)
obpasoBatenbH
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yacos pa6oueit nporpammbi ble pecypchbl
BOCNUTAHUA
TpuroHomeTpua | OnpeaeneHue dopmynmposaTtb onpeaeneHna TPUroHOMETPUYECKUX PYHKLUMI aKTUBU3aUMA https://skysm
. Teopembl TPUrOHOMETPUYECKUX DYHKL MM TYNbIX U NPAMBbIX YIN0B. BbIBOAUTL TEOPEMY KOCMHYCOB U MOTMBALMM K art.ru/
KOCMHY- COB U yrnos o1 0 go 180. KocnHyc u Teopemy CMHYCOB (C paauycom OnNnUCaHHOM OKPY*KHOCTK). PellaTb | NO3HAHUIO U
CUHYCOB. CMHYC NPAMOrO M Tynoro yraa. TPeyronbHUKK. Pelwatb NpakTUYECKMe 3a4a4n, CBOSALLMECA K HA- | 0ByYeHUto https://uchi.ru
PeweHwne Teopema KOCMHYCOB. XOXAEHWUIO PA3/INYHbIX 3/IEMEHTOB TPEYroNbHWUKA /
TpeyronbHnkos | (O606WEHHAn) Teopema CUHYCOB dopmupoBaHue
(16 u) (c paaun- ycom onncaHHoM rOTOBHOCTM https://math5-
OKPY}KHOCTHK). Ha- xoxKaeHune obyyatowmxca K vpr.sdamgia.ru
AJIMH CTOPOH M BEIMYUH YIN0B CaMOpPa3sBUTUIO /
TpeyronbHUKoB. Popmyna
naowaamn TpeyroabHMKa Yepes
[B€ CTOPOHbI U YTON Mexay
HUMK. Dopmysia NaowLaam
YeTbIPEXYronbHUKa Yepes ero
ANArOHAMN U YTON MEXAY HUMM.
MpaKTnyeckoe NPUMeHeHUe
[LOKa3aHHbIX TEOPEM.
MpeobpasoBaHu | MoHATME O NpeobpasoBaHUn OcBaunBaTb NOHATUE NpeobpasoBaHna Nnogobus. UccneposaTthb aKTMBU3aUMA https://skysm
e nogobws. nofo- 6ua. CooTBETCTBEHHbIE OTHOLWEHWE NHENHDbIX 31eMeHTOB PUryp npu npeobpasosaHum MOTMBALMU K art.ru/
MeTpuueckne 3NeMeHTbl NoAo06HbIX uryp. noaobua. Haxoantbe npumepbl NoAobMa B OKpyKatoLei MO3HAHMUIO U
COOTHOLWEHNA B | Teopema 0 NpousseseHNN AEeNCTBUTENbHOCTU. BbIBOAWUTL METPUYECKME COOTHOLLEHUSA oby4yeHuto https://uchi.ru
OKpY)XHOCTMK (10 | oTpesKkoB xopa, Teopema o MeXAy OTPEe3KaMM XOpa, CEKYLLMX U KacaTeNbHbIX C /
y) npou3BeaeHUN OTPE3KOB MCMNONb30BaHMEM BMUCAHHBIX Y108 U NOAOOHbIX TPEYTONIbHUKOB. | dopMUpOBaHME
CEeKyLLMX, Teopema o KBagpare rOTOBHOCTMU https://math5-
KacaTenbHoN. [pumeHeHMe B obyyatowmxcs K vpr.sdamgia.ru
peLeHNM reoMeTprYecKmx 3a4au CaMopas3BUTUIO /
BekTtopbl (12u) Onpepenexve BEKTOPOB, | Mcnonb3oBaTb  BEKTOPbl  KaK  HaMpaBieHHble  OTPe3KW, | akTMBM3aLMA https://skysm
CNOXeHune Z Pa3HOCTb | UccnenoBaTb reOMETPUYECKUI (nepemelteHre) u GU3NYEeCKUA | MOTUBALUK K art.ru/
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BEKTOPOB, YMHOX€EHME BeKTopa

(cuna) cmbicnbl BekTOpoB. 3HaTb OMNpeaeneHus CyMmMbl W

NMO3HAHUIO U

Ha umcno. ®PusmMyeckMimt U | Pa3HOCTM  BEKTOPOB, YMHOMEHWA BEKTOpa Ha u4ucno, | obyyeHuto https://uchi.ru
reomeTpuyecKkuni CMbICN | UccnepoBaTb FEOMETPUYECKUI M GUBNYECKUMIA CMbICAbl 3TUX /
BEKTOPOB. Pa3fioXKeHne BEKTOpa | onepauuii. PewaTtb reomeTpuyeckme 3a4aumn ¢ MCnonb3oBaHnem | opmuposaHme
no [ABYM He- KO/JIMHEeapHbIM | BEKTOPOB. PacknagbiBaTb BEKTOP MO ABYM HEKON/IMHEAPHbIM | FOTOBHOCTMU https://math5-
BEKTOPAM. KoopanHatbl | BeKTopam. Mcnonb3oBaTb CKansipHOe NpousBeseHMe BEKTOPOB, | obyvatowmxca K vpr.sdamgia.ru
BEKTOpa. CKanapHoe | BbIBOAWTb €ro OCHOBHble CBOMCTBA. BbluMcnATb cymmy, | camopasBUTUIO /
npou3BeAeHWe BEKTOPOB, €ro | pa3sHOCTb M CKanApHoe  MNpou3BedeHWe  BEKTOpOB B
NPUMeEHeHWEe AN HaxOXAeHMA | KoopauHaTax. [IpUMeHATb CKanspHoe npouv3BefeHue ans
ANVH 1 yrnoB. PelleHne 3a4a4 € | HAaXOXAEHUA AJVH U YT10B
NMOMOLLbIO BEKTOPOB.
MpuMeHeHWe BEKTOpPOB  A/A
pelweHna 33434 KMHEMATUKU U
MEXaHWUKM
[eKkapToBbl [eKkapToBbl KOOPAMHATbI TOYEK OcBanBaTb NOHATUE NPAMOYTrONbHOM CUCTEMbI KOOPAWNHAT, aKTMBU3aUMA https://skysm
KOOPAMHATbl HA | Ha NJIOCKOCTU. YpaBHEHUE AEKapTOBbIX KOOPAMHAT TOYKU. BbIBOAWUTL ypaBHEHME NPAMOWN U MOTMBALMM K art.ru/

nnockoctu (9 u)

nNpAMoN. Yrnosoi KoadpduumeHrT,

OKPYKHOCTU. BblAenATb NOMHbIM KBagpaT A1 HaXOXKAeHUS

NO3HAHUIO U

TAHIeHC YrNa HaK/IoHa, LEHTPa U pagmMyca OKPYKHOCTM No eé ypaBHeHUto. PewaTb oby4yeHuto https://uchi.ru
napannenbHbie U 3a/1a4M HA HAXOXAEHME TOYEK NepecevyeHnsa NPSMbIX U /
nepneHauKynApHble NpAMbIE. OKPYKHOCTEM C NOMOLbIO MeToAa KoopauHaT. Micnonb3osaTb dopmupoBaHue
YpaBHEHWNE OKPYKHOCTW. CBOIACTBA Yr/N10BOro KoadpduumeHTa NPAMON Npu peLleHnmn 3agay, | roTOBHOCTU https://math5-
HaxoxaeHne KoopamHaT Touek ANA onpepeneHns pacnonoxKeHma npamoi. NpumeHaTb obyyatowmxca K vpr.sdamgia.ru
nepeceyvyeHmsa OKPYHKHOCTU U KOOPANHATbI MPU PeLIeHUN FEOMETPUYECKUX U NMPAKTUYECKNX CaMOpPa3sBUTUIO /
NPAMOA. 3a/a4, 4NA NOCTPOEHMA MATEMATUYECKMX MOAENeN peasibHbIX
MeToz KoopAMHAT NPU pelweHnn | 3aaad («meToz KoopauHaTt»). MoNb30BaTbCA A8 NOCTPOEHUSA U
reoMmeTpUYecKmnx 3aaau. nccnenoBaHUin ULMGPOBLIMKU pecypcaMm. 3HAKOMUTLCA €
Ncnonb3oBaHMe meToaa NCTOPUEN Pa3BUTUA FEOMETPUN
KOOPAMHAT B MPAKTUYECKUX
3a/a4ax.

MpasunbHble MpaBWibHbIE MHOTOYrONbHUKK, dopmynnpoBaTb onpeaeneHme NPaBu/IbHbIX MHOTOYro/bHUKOB, aKTMBU3aUMA https://skysm
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MHOTOYrO/IbHUK | BbIYMCNEHWNE UX 3/IEMEHTOB. Haxo4MTb UX 31eMeHTbl. [01b30BaTbCA NOHATUEM AJIUHbI MOTMBALMU K art.ru/
n. AnvHa YMCNo T M ANMHA OKPYKHOCTM. OKPYKHOCTHU, BBEAEHHbBIM C MOMOLLbIO MPABUbHbIX MO3HAHMIO U
OKPYKHOCTU U [NVHa oyrv okpyKHOCTHU. MHOTOYro/IbHUKOB, ONpPeAensTb YNC/O T, AJINHY YT U oby4yeHuto https://uchi.ru
naowaab Kpyra. | PagmnaHHaa mepa yrna. Mnaowagb | pagnaHHyto mepy yrna. MpoBoanTb nepexog, oT pagrMaHHON mepbl /
Bbluncnenune Kpyra u ero afieMeHTOB (CEKTOpa | yraa K rpagycHoi n HaobopoT. OnpeaensaTtb NaoWwaab Kpyra. dbopmupoBaHme
naowagen (8 4) | u cermeHTa). BoluncneHume BbiBogMTbL popmynbl (B rpagyCcHOM M pagrMaHHOW mepe) ANna ANMH | TOTOBHOCTU https://math5-
naowazen ¢puryp, BKAOYAOWMX | Ayr, NOLWALEN CEKTOPOB U CETMEHTOB. BbluMcnsaTb naowaam obyyaroLmxca K vpr.sdamgia.ru
3N1€MEHTbI Kpyra buUryp, BKIHOYAIOLLNX 3N1EMEHTbI OKPYKHOCTU (Kpyra). HaxoauTb CaMopas3BUTUIO /
NAOLWAAM B 33434aX PEasIbHOM KU3HU
ABuxkeHnn MoHATME O ABUMXKEHUMN NNOCKOCTU. | Pa3bupatb npumepbl, WANOCTPUPYIOWME MNOHATUA ABUXKEHWA, | aKTMBU3ALMA https://skysm
naockoctn (6 4) | MapannenbHbli NepeHOC, LeHTPOB M ocer cummeTpun. PopmynmpoBaTb OnNpeneneHua | MOTMBaLMK K art.ru/
noBopoT U cummeTpua. Ocu n napannenbHOro nepeHoca, MOBOPOTa M OCEBOM CUMMETPUW. | NO3HAHUIO U
LEHTPbI CUMMETPUMN. BblIBOgMTb WX CBOMCTBA, HAxXOA4WUTb HEMOABMUXKHbIE TOYKWU. | 0ByYeHUIO https://uchi.ru
MpocTeriwmne NnpUMeHeHUA B HaxoguTb UEHTPbl M OCUM CUMMETPUIN npocTenwmx uryp. /
peleHnmn 3agau MpUMeHATb NapannenbHbI NEPEHOC U CUMMETPUIO NPU PeLeHnN | bopMUpoBaHUNE
reomeTpuyecknx 3agad (pasbupatb npumepbl). Mcnonb3oBaTb | FOTOBHOCTU https://math5-
ANA NOCTPOEHUA U UCCNef0BaHNI UMPPOBbIE pecypcbl obyyaroLmxca K vpr.sdamgia.ru
CaMopa3BUTUIO /
MoBTOpeHue, MoBTOpEeHME OCHOBHbIX MOHATMI | OnepupoBaTb NOHATUAMMK: GUrypa, TOUKA, NPSA- Masn, yron, aKTMBM3aLMSA https://skysm
0606ueHMe, M MEeTOA0B KypcoB 7—9 KNaccoB, | MHOTOyro/ibHUK, paBHobeapeHHbIN U PaBHOCTOPOHHUI MOTMBALMU K art.ru/
cuctemaTtmsaum | 06oblieHre n cuctemaTmMsaums TPEYro/sibHNKM, NPAMOYrO/IbHbIM TPEeYrobHUK, MeAnaHa, MO3HAHMIO U
A 3HaHUM2 (7 4) | 3HaHWA. MpocTteliwme bucceKTpuca 1 BbiCOTa TPEYrO/IbHWKA, Napas/ieIorpamm, pomo, obyuyeHuio https://uchi.ru
reomeTpuyeckune Gurypbl n ux NPAMO- Yro/IbHWUK, KBaApaT, TPANeLma; OKPYKHOCTb, KacaTe ibHas; /
cBoncTea. MamepeHue paBeHCTBO M Noaobue Gpuryp, TpeyroNbHUKOB; NapanienbHocTb U | GOpMMUPOBaAHME
reomMeTpPUYeCcKnX BEIUUYUH. nepneHauKyNAPHOCTb MPAMBIX, YO/l MeXAy NPAMbIMMU, roTOBHOCTM https://math5-
TpeyronbHuKK. MapannenvHble U | CUMMETPUA OTHOCUTENIbHO TOYKKU U NPAMOMN; O/IMHA, paccTosHMe, | 0by4varoLmxca K vpr.sdamgia.ru
nepneHauKyNApHble NpAMbIE. BE/IMYMHA YrAa, naowaab, nepumeTp. Mcnonbsosate popmybl: CaMopa3BUTUIO /

OKPYKHOCTb U KpYT.
FeomeTpuyeckme NoCTpoeHms.
YrAabl B OKPYKHOCTU. BnncaHHble

nepumeTpa n naowagn MmHOroyrosibHMKOB, 4/iIMHbl OKPYXKHOCTU U
naowaaun Kpyra, 06BbEMa NPAMOYronbHOro napannenenvnena.
Ol'lepVIpOBaTb NOHATUAMMU: NPAMOYTrOJibHaA CUCTEMaA KOOPAMHAT,
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M OMMUCaHHbIE OKPYXKHOCTHU
MHOTOYroIbHUKOB. MNpAmas n
OKPYXHOCTb. YeTbIpéxyroNbHUKMN.
BnncaHHbIe 1 onucaHHble
YyeTblpexyrosbHUKK. Teopema
Mudaropa v Hayana
TpUroHomeTpuu. PeweHne obumx
TpeyronbHUKoB. [paBuabHble
MHOTOYTONIbHUKMU.
MNpeobpa3zoBaHUA NNOCKOCTH.
JOsuxeHuns. Nopobue.
CummeTpuma. Nnowaap.
BbluncneHune naowagei.
Mnowagn nogobHbIx Puryp.
LeKapToBbl KOOPANHATLI HA
NNOCKOCTU. BeKTOpbl Ha
NAOCKOCTH

BEKTOP; MCNOb30BATb 3TU NOHATUA ANA NPEeACTABAEHNA AaHHbIX
W pelleHns 3a- Aay, B TOM Yncae ns gpyrunx y4ebHbix npegmeTos.
PelwsaTb 33341 Ha NOBTOPEHME OCHOBHbIX MOHATUN,
WMANOCTPALMIO CBA3EN MeXKAY Pa3/IMYHbIMM YacTaMM Kypca.
BbibupaTtb meToa Ana peweHns 3agadn. Pewarts 3agaum us
NnoBCeHEBHOM XU3HU

UToro

68 y.

Tematnueckoe nnaHupoBaHue yyebHoro Kypca «BEPOATHOCTb U CTATUCTUKA»

7 Knacc

Tema, pasaen

MpeameTHOEe coaepiKaHue

Metogbl u popmbl opraHM3aLMmn obyueHua. XapaKTepucT1Ka

,U,OCTM)KEH ue TMYHOCTHbIX

dNeKTPOHHbIe

Kypca, AeATenbHoCTM obyyatowmxcsa. Pesy/bTaTos B pamkax (umdposbie)
peanunsauyunn moayna
KO/INYeCcTBO » o ” obpasoBatenbH
LLIKONbHbI YPOK
“Yacos pa6oueii nporpammbi blé pecypcbl
BOCNUTAHUA
MNpeacraBneHue | MpeacrasneHMe  AaHHbix B | OcBamBaTb cnocobbl NpeacTaBAeHMA CTaTUCTUYECKMX AaHHbIX U | aKTUBMU3aLMA https://skysm
BaHHbIX (7 u) Tabanuax. MpaKTUYecKkne | YMCNOBbIX MACCMBOB C MOMOLLbI Tabauw M AMarpaMmm € | MOTUBALMMU K art.ru/
BblYMC/IEHMA NO TabAMYHbIM | UCNONb30BaHUEM aKTya/bHbIX n BaXKHbIX OaHHbIX | MO3HAHWIO U
OAHHbIM. N3BneyeHne n | (aemorpadumyeckne gaHHble, NPOM3BOACTBO MPOMbIW/IEHHOW U | 0By4YeHuto https://uchi.ru
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MHTepnpeTayms TAabNMYHbIX | CENbCKOXO3AMCTBEHHOM npoayKuum, obuiecTBeHHble n /
AaHHbIX. MpaKTuyeckas paboTa npupoaHble asneHua). M3yyaTb metoapl paboTbl ¢ TabAMUYHbIMMK dopmupoBaHme
«Tabanubi». paduueckoe | un rpaduyeckumm npeacTaBNeHUsMN OaHHbIX C MOMOLLbI | FOTOBHOCTU https://math5-
npeactaB/ieHNe AaHHbIX B BUAE | UMPOBbIX PECYPCOB B X04€ NPaKTUYECKUX pabor . obyuatowmxcs K vpr.sdamgia.ru
KpYroBbiXx, CTONBUKOBbIX CaMOpPa3sBUTUIO /
(cton6uatbix) anarpamm.
YreHune " nocTpoeHune
Anarpamm. Mpun- mepbl
Aemorpaduyeckux  guarpamm.
MpaKTnyeckasn paboTa
«narpammebl»
OnucatenbHaa | Yucnosble Habopbl. CpeaHee OcBamBaTb MOHATUA: YMCNOBOM Habop, Mepa LEHTPaNbHOM | aKTUBM3ALMA https://skysm
CTaTUCTUKa (8 1) | apndmeTmyeckoe. MegmaHa TeHaeHUMn (Mepa UEeHTpa), B TOM uYuCne cpegHee | MOTMBALMM K art.ru/
yncnosoro Habopa. YCTOMUYMBOCTb | apudmeTnyeckoe, MeamaHa. OnucbiBaTb  CTAaTUCTUYECKME | MO3HAHWIO U
megmaHbl. MpakTuyeckas pabota | AaHHbIE C MOMOLLbIO CpeaHero apnudmMeTMYeckoro U meguaHbl. | 0byYyeHuto https://uchi.ru
«CpegHue 3HaYeHUn». Pewatb 3agaun. M3yyaTb CBOWMCTBA CpeAHUX, B TOM 4ucie C /
Hanbonbluee n HaMmeHbLlee NMOMOLLbIO LMPPOBBLIX PEecypcoB, B XOA4e MpPaKTUYeCcKUx paboT. | dopmupoBaHue
3HauYeHuA yncnosoro Habopa. OcBauBaTb NOHATMA: Hambosbliee M HauMeHbllee 3HaAYyeHWUA | FOTOBHOCTM https://math5-
Pasmax 4YMCNIOBOro MaccMBa, pa3max. PewaTtb 3ag4a4m Ha BblIbop cnocoba | obyyatowmxcs K vpr.sdamgia.ru
OMMCaHUA AAHHbIX B COOTBETCTBUM C NPUPOAOM AAHHbIX U LeNa- | caMopasBUTUIO /
MW UCcneaoBaHuA.
CnyyaitHan CnyyaliHas M3MeH4YMBoCTb | OcBaMBaTb MNOHATMA: YACcTOTa 3HAYEHWM B MaCCMBE JaHHbIX, | aKTUBM3aUMA https://skysm
M3MEeHYMBOCTb | (NpMmepbl). YacToTa 3HauyeHUN | rPYNNMPOBKA AaHHbIX, rMcTorpamma. CTpouTb M aHaN3MPOBaTb | MOTUBALMM K art.ru/
(6 u) B maccuse JAHHbIX. | TMCTOrpamMmbl, Noabupatb NOAXOAAWMMK LWar rPYNNUPOBKU. | MO3HAHWUIO U
lpynnupoBKka.  uctorpammbl. | OcBamBaTb rpaduyeckne npeacraBAeHUA  pasHbiX BUAOB | 0byyeHuto https://uchi.ru
MpaKTnyeckasn pabota | cny4yaMHOM M3MEHYMBOCTM, B TOM YMCAE C NOMOLLBIO LMPOBbIX /
«Cny4yaiHas U3MEHYMBOCTbY pecypcoB, B Xo4e NpaKTU4Yeckon paboTbl dopmupoBaHue
rOTOBHOCTU https://math5-
obyuatowmxcs K vpr.sdamgia.ru
CaMopa3BUTUIO /
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BeepeHue B Mpad, BEPLUMHA, pebpo. | OcBanBaTb nNoOHATUA: rpad, BeplwMHa rpada, pe- 6bpo rpada, | akTMBM3aALUA https://skysm
Teopwuio rpados | MNpeacraBneHune 3a4a4m C | cTeneHb (BaNeHTHOCTb BepLWMHbI), Lenb M uMKA. OcBavBaTb | MOTUBALUM K art.ru/
(4 4) NoMOLLbIO rpada. CteneHb | noHATMA: nyTb B rpade, 3inepoB nytb, o06xon rpada, | NO3HAHUIO U
(BaneHTHOCTb) BepLUMHbI. YUCNO | OPUEHTUPOBAHHbLIA rpad. Pewatb 3agaynM Ha MNOUCK CYMMbl | 0ByYyeHuUto https://uchi.ru
pébep W cymmapHaa CcTeneHb | cTeneHein Bep- WKH rpada, Ha nouck obxoaa rpada, Ha MOUCK /
BepwuH. LUenb u uukn. MyTb B | NnyTehi B OpPMEHTUPOBaAHHbIX rpadax. OcBamBaTtb cnocobbl | bopmupoBaHue
rpade. Mpepcrasnexve 0 | NpeAcTaBneHUA 33434 U3 Kyp- ca anrebpbl, reomeTpumn, TeOPUK | TOTOBHOCTH https://math5-
cBsisHocTM rpada. Obxoa rpada | BEpoATHOCTEN, APYrUX NpeamMeToB C nomoulbio rpados (KapTbl, | obyyarowmxca K vpr.sdamgia.ru
(snepos nytb). MpeacraBneHne | cxembl, dNEKTpUYECcKMe uenu, GYHKLUMOHANbHbIE COOTBETCTBMA) | CAMOpPa3BUTUIO /
06 OpMeHTUPOBaHHbIX rpadax Ha Npumepax.
BepoAaTHOCTb M | Cly4alHbIM ONbIT M caydaHoe | OcBamMBaTb MOHATUA: CAyYaWHbIA OMbIT U CAyvailiHOe cobbiTMe, | aKTUBM3aLMA https://skysm
yacrota cobbiTHe. BeposTHOCTb M | ManoBepoOATHOE UM MNpPaKTUYeCKM [OCTOBEpPHOEe CobbiTMe. | MOTUBALMMU K art.ru/
cnyyaitHoro yacToTa cobbITuA. Ponb | M3y4aTb 3HAaYMMOCTb Ma/NIOBEPOATHbIX COObLITUI B MPUPOAE M | MO3HAHMUIO U
cobbiTna (4 4) Ma/IOBEPOATHbIX U NMPAKTUYECKM | obLLeCcTBe Ha BaKHbIX Npumepax (aBapuu, HecyacTHble ciydan, | obyyeHuro https://uchi.ru
A OCTOBEPHbIX cobbITUM B | 3awWwuMTa nepcoHanbHOM WHbOpMauMM, nepegava AaHHbIX). /
npupoge M B  obuwectBe. | M3yyaTb po/ib KNACCUYECKMX BEPOSATHOCTHbLIX Moaenei (MoHeTa, | popmupoBaHue
MoHeTa M urpanbHas KOCTb B | UrpasibHas KOCTb) B Teopum BeposiTHocTel. Habnwopgatb M | rOTOBHOCTU https://math5-
Teopum BEPOATHOCTEM. | M3y4aTb YaCTOTy COObITU B MPOCTbIX IKCMEPMMEHTax, B TOM | oby4yarowmxcs K vpr.sdamgia.ru
MpakTnyeckaa paboTta «YactoTa | ynMcsie ¢ NOMOLLBIO LMPPOBBLIX PECYPCOB, B X04€e NPAKTUYECKOM | caMopasBUTUIO /
BbliNaAeHUA opna» paboTbl
0606weHue, MpepcTtaBneHme AaHHbIX. | [TOBTOPATb M3y4EeHHOE M BbICTPpanBaTb CUCTEMY 3HAHMW. PewaTb | akTMBM3aumA https://skysm
KOHTponb (54) | OnucatenbHas CTAaTUCTMKA. | 3a43a4M Ha nNpeacTaB/lieHMEe U ONMCaHME AAHHbIX C MOMOLLBI | MOTMBALMK K art.ru/
BeposTHOCTb CNYYalHOTO | M3YYeHHbIX XapaKTepUCTUK. Ob6CyXaaTb NpMMepbl CAy4alHbIX | NO3HAHWUIO U
cobbITnA CO6bITUI, Mano- BEPOATHbIX W MNPAKTUYECKM [AO0CTOBEPHbLIX | 0byveHuto https://uchi.ru
C/IY4aMHbIX COBBLITUI, UX POV B NPUPOAE U KMU3HUN YEN0- BEKA /
dopmmnpoBaHme
rOTOBHOCTU https://math5-
obyuatowmxcs K vpr.sdamgia.ru
CaMopa3BUTUIO /
Uroro 34y,
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Tematnueckoe nnaHupoBaHue yyebHoro Kypca «BEPOATHOCTb U CTATUCTUKA»

8 Knacc

Tema, pasgen

MpeameTHOe cogepikaHue

MeTtopgbl 1 GopmMbl opraHusauumn obyueHunsa. XapakTepucTuka

JocTuxkeHne NNYHOCTHbIX

INeKTPOHHbIe

Kypca, AeATeNbHOCTU obyyatowmxcs. PEe3y/nbTaTos B pamkax (undposbie)
KO/INYeCTBO peanu3auii Moayna o6pasoBaTenbH
LLIKONbHbBI YPOK
uacos paboueii nporpammbl blé pecypcbl
BOCNMUTAHUA
MosTopeHue MpeacTtaBneHune AaHHbIX. | MOBTOPATbL M3yyeHHOE U BbICTPaMBaTb CUCTEMY 3HaHMIA. PewaTtb | akTMBM3aLMA https://skysm
Kypca 7 Knacca | OnucatenbHas CTaTUCTMKA. | 3ala4M Ha NpeacTaBNAeHME U ONUCaHMEe AaHHbIX C MOMOLLBIO | MOTUBALMK K art.ru/
(4 4) CnyyaitHan M3MEHUYMBOCTb. | M3YYEHHbIX XapaKTepUCTUK. PewaTb 3agaun Ha npeactaBiaeHUE | MO3HAHWIO U
CpegHue uucnosoro Habopa. | rpynnUMpoBaHHbIX AaHHbIX M ONUCaHUE CNYYaliHOMW U3MEHUYMBOCTU. | OBYUYEHMIO https://uchi.ru
CnyyaitHble cobbiTnA. | Pewatb 3ag4a4M Ha onpeaeneHme 4acToTbl CAy4alHbIX COBbITUN, /
BepoAaTHoCTH n YacToTbl. | 06CYKAEHNE NPUMEPOB CNYYalHbIX COBbITMIA, ManoBEePOATHbIX U | GOpMUpPOBaHUE
Knaccnyeckne mopenu Teopun | NPaKTUYECKM [OO0CTOBEPHbIX CAy4YaWHbIX CO6bITUA, MX POAN B | FOTOBHOCTM https://math5-
BEPOATHOCTEN: MOHeTa N | NpUpoAae M XU3HU YeNoBeKa obyyaroLmxca K vpr.sdamgia.ru
UrpanbHan KocTb CaMopa3BUTUIO /
OnucatenbHaa | OTKnoHeHus. ucnepcus OcBaunBaTb NOHATUA: AUCNEPCUA U CTAHOAAPTHOE OTK/IOHEHME, aKTMBM3aUMA https://skysm
CTaTUCTUKA. yncnosoro Habopa. CTaHAAPTHOE | MCNO/b30BaATb 3TU XaPaKTEPUCTUKM A/1A ONUCAHWUA PacCeMBaHMUA MOTMBALMU K art.ru/
PaccenBaHue OTK/IOHEHME YNCNOBOro Habopa. | AaHHbIX. BbiaBMraTb runotesbl 06 OTCYTCTBUM UM HAIMUYUK CBA3U | MO3HAHMIO U
OaHHDbIX (4 u) Ounarpammbl paccemBaHums. no Anarpammam paccensaHua. CTpouTb guarpammol obyyeHuto https://uchi.ru
paccerBaHMA N0 UMEKLWMMCA AaHHbIM, B TOM YMC/1E C MOMOLLbHO /
KOMMbioTepa. dopmupoBaHme
FOTOBHOCTU https://math5-
obyuatowmxcs K vpr.sdamgia.ru
CaMopa3BUTUIO /
MHoxecTBa(44) | MHOXKecTBO, nogMHoxKectBo. | OcBamBaTb NOHATUA: MHOXKECTBO, 3/1IEMEHT MHOXECTBA, aKTMBM3aUMSA https://skysm
OnepaumMm Hag, MHOXKECTBaMU: | NOAMHOXKECTBO. BbINONHATL onepaunn Hag MHOXKECTBAMMU: MOTMBALMU K art.ru/
obbeguHeHue, nepeceyeHue, | o6beguUHEHNE, NnepeceyeHne, AO0NONHEHME. MO3HAHMIO U
[ONOJIHEHME. Mcnonb3oBaTb CBOMCTBA: NepemMecTUTeIbHOE, CoOYeTaTeIbHOE, obyuyeHuto https://uchi.ru
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CsolicTBa onepauui Hag | pacnpegenuTenibHoOe, BKAoYeHus. Mcnonb3oBaTtb rpadpuyeckoe /
MHOXEeCTBaMMU: npeacTaBfeHMe MHOXECTB NPU ONUCAHUKN peanbHbIX NPOLEccoB U | GOpMUPOBAHME
nepemecTuUTeNbHOE, ABJIEHWUN, NPU PeLleHnn 3a4a4 U3 ApYyrnx y4ebHbIx NpeameToB U roTOBHOCTMU https://math5-
coyeTaTesibHoeE, Kypcos obyuatowmxcs K vpr.sdamgia.ru
pacnpeaenuTenbHoe, CaMOpPa3sBUTUIO /
BK/IHOYEHMUSA. lpaduyeckoe
npeacTaB/ieHNEe MHOMECTB.
BepoATHOCTb dnemeHTapHble cobbiTmA. | OcBanBaTb MOHATUA: 3N1eMeHTapHoe CcobblTue, Cay4YaiiHOoe | aKTMBM3auua https://skysm
cnyyaitHoro CnyyaliHble cob6bITUA. | COBbITUE KaK COBOKYMHOCTb 61aronpuUATCTBYOWMX SNEMEHTAPHbIX | MOTUBALMM K art.ru/
cobbiTna (6 4) BnaronpuaTcteytowme CO6bITUI, PAaBHOBO3MOMHblE 3/1eMeHTapHble cobbITMA. PelwaTb | MO3HaHMIO U
3N1eMeHTapHble cobbITMA. | 334341 Ha BblYMCNEHUE BEPOATHOCTEN COOBLITUIN MO BEPOATHOCTAM | 06YyYEeHUIO https://uchi.ru
BeposTHOCTM cobbiTUiA. OnbITbl C | 3NeMEHTAPHbIX COObITUI Cay4YaitHOro onbiTa. PelwaTtb 3agayM Ha /
paBHO- BO3MOXHbIMU | BbluMCAEHNE BEpOATHOCTEMN cobbITMI B onbiTax ¢ | popmupoBaHue
3N1eMeHTapPHbIMMK COObITUAMMU. | PAaBHOBO3MOXKHbIMWU 3N1€MEHTAaPHbIMM CODbITUAMM, B TOM YMCae C | FOTOBHOCTU https://math5-
CnyyaliHbIi BbIOOp. | MOMOLWbO KOMMbloTepa. [1poBoAUTb M M3yyaTb ONbITbl C | 0byyatowmxca K vpr.sdamgia.ru
MpakTnyeckaa pabota «OnbITbl C | PABHOBO3MOMXHbIMMU 3N1eMeHTapHbIMU cobbITUAMM (c | camopassuTuio /
PaBHOBO3MOHbIMMU MCNO/NIb30BAaHMEM MOHET, UrPabHbIX KOCTEM, APYrMX moaenemn) B
3/IEMEHTAPHbI- MM COBbITUAMMU» Xo4e NpaKkTU4ecKkoi paboTbl
BeepeHue B Jepeso. CsoiictBa pgepeBa: | OcBaMBaTb MOHATUA: AepeBO KaK rpad 6e3 uMKna, BMCAYAA | aKTUBM3aALMA https://skysm
Teopuio rpadoB | eaMHCTBEHHOCTb nyTM, | BepwuHa (NucT), BeTBb AepeBa, NyTb B AepeBe, AMAMETP | MOTMBAUMM K art.ru/
(4 4) CyLLecTBOBaHMe BucAYen | gepesa. M3yyaTb CBOMCTBA AepeBa: CyL,eCTBOBaHME BUCA- Yel | MO3HAHMUIO U
BEPLUMHbDI, CBA3b MEXKAY YACIOM | BEPLUUHbI, €ANHCTBEHHOCTb MYTU MeXAy ABYMA BepluMHamu, | obyyeHuto https://uchi.ru
BEPWMH W 4ynuciom pébep. | CBA3b MEXKAY YNCNOM BEPLUMH M Ynciom pébep. /
MpaBnNO YMHOXKEHUA PewaTb 3afayun Ha NOUCK M nepeyncneHwe nyten B aepese, | GOpmMMpoOBaHME
onpeseneHne 4yucna BepwWUH uAM pébep B aepese, 06xon | rOTOBHOCTU https://math5-
6MHapHOro gepeBa, B TOM 4uCAe C NPUMEHEHMeM npaBuaa | obyyarolmxcsa K vpr.sdamgia.ru
YMHOeHuA. CaMOpa3sBUTUIO /
CnyuaiiHble MpoTnBoONoAOXKHOE cobbiTe. | OcBamMBaTb MNOHATMA: B3aMMHO MPOTMBOMOJIONKHbIE COOLITUA, | aKTUBM3ALMA https://skysm
cobbiTna (8 u) Ovnarpamma diinepa. | onepaunm Hag cobbITMAMKM, OobObeaMHEHWE W NepecevyeHue | MOTMBALLMM K art.ru/
Ob6beguHeHne © nepeceyeHue | cobbITUI, guarpamma dinepa (dnMnepa—BeHHa), cOBMeECTHble M | MO3HAHWIO U
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cobbITUN. HecoBmecTHble | HECOBMECTHble cobbITMA. WM3yyaTb Teopembl O BeEPOATHOCTM | 0bydYeHUuto https://uchi.ru
cobbiTna. dopmyna cnoxkenua | obbeanHeHuA OBYX cobbITHi (bopmynbl CNOXKeHUsA /
BEPOATHOCTEN. MpaBuno | BeposATHOCTeM). PewaTtb 3a4a4M, B TOM YMCE TEKCTOBbIE 3a4a4M | GOpmMUMpOBaHME
YMHOXeHun BEPOATHOCTEN. | HA onpeaesieHNe BEPOATHOCTEN 0O0bEAMHEHMA W NepecevyeHUs | FTOTOBHOCTU https://math5-
YcnoBHas BEPOATHOCTb. | COObITUIA C NOMOLLbI YMC/IOBOWM NpA- MOW, Anarpamm diinepa, | obyyarowmxca K vpr.sdamgia.ru
HesaBucumeble cobbiThA. | opmynbl  cnoXKeHMa BepoATHocTe. OcBamBaTb MOHATUSA: | CAMOPA3BUTUIO /
MpeacrasneHne C/Yy4YaMHOro | NPaBUAO YMHOMEHUA BEepPOATHOCTEN, YC/IOBHaA BEpPOATHOCTb,
3KCNepumeHTa B BUAE AepeBa He3aBMCUMble COObITUA AepeBOo Cay4anmHoro onbita. M3yyatb
cBolicTBa (onpeaenieHns) He3aBUCUMBbIX COObITUIA. PellaTb 3aa4n
Ha onpeaeneHne 1 UCNo/ib30BaHNE HE3aBUCUMbIX COObITUN.
0606weHue, MpepncraBneHne AaHHbIX. | MOBTOPATb M3yYEeHHOEe M BbICTPaMBaTb CUCTEMY 3HaHWI. Pewatb | akTMBM3aLUMA https://skysm
KOHTpOAb (44) | OnucatenbHas CTaTUCTMKA. | 334344 Ha NpeAcTaBAeHMEe U OMUCaHME AaHHbIX C MOMOLLBI | MOTUBALMM K art.ru/
lpadbl. BepoATHOCTb CAy4yaliHOrO | M3yYEeHHbIX XapaKTepUCTUK. Pelwatb 3agayM C NPUMEHEHMEM | MO3HAHMUIO U
cobbITuA. dnemeHTbl | rpadoB. PewaTtb 33a4ayM  Ha  HaAXoXAeHuMe  BepoATHOCTU | obyyeHuto https://uchi.ru
KOMBUHATOPUKM CNy4YaiiHOro cobbITMA MO BEPOATHOCTAM 3/1eMEHTapPHbIX CObObITUA, /
B TOM 4YMC/ie B OMbITaXx C PaBHOBO3MOXHbIMW 3n1eMeHTapHbIMK | GOpMUPOBaAHME
cobbiTuamu. PewaTb 33a4a4yM Ha HAXOXKAEHME BEPOATHOCTEN | FOTOBHOCTU https://math5-
obbeanHeHMAa M nepeceyeHMa cobbITM, B TOM uYucne | obyyarowmxca K vpr.sdamgia.ru
He3aBUCUMbIX, C UCNONb30BaHUEM rpadUYECKMUX NpeacTaBAEHUN | CAMOPa3BUTUIO /
W gepeBa CayyalHoro onbiTa. Pewatb 3agayM Ha nepeyncieHme
KOMOMHauM (4Mcna nepecTtaHOBOK, 4YMCNa COYeTaHMM), Ha
HaxoX[eHne  BEPOATHOCTEM  COObITUM C  MNPUMEHEHUEM
KOMOWHATOPUKKN, B TOM UYMCNIE C UCMOJIb30OBAaHMEM TPEeyroJibHUKa
MacKkana
Utoro 34y,

TemaTtnueckoe nnaHuposBaHue yyebHoro Kypca «BEPOATHOCTb U CTATUCTUKA»

9 Knacc

Tema, pasgen
Kypca,

MpepmeTHoe cogepiKaHue

MeToabl U GopMbl OpraHM3auumn obyueHuna. XapaKTepucTmka
AeATeNbHOCTU obyyatowmxca.

[ocTuKeHne AMYHOCTHBIX
pe3ynbTaToB B pamMKax

INeKTpPOHHbIe
(undposbie)
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KO/INYeCTBO peanusauum moayna obpasoBartenbH
Yyacos “ILikonbHbINA ypok™ ble pecypcbl
paboueit nporpammbli
BOCNMUTAHUA
MNoBTopeHue MpeactasneHme [aHHBIX. MoBTOPATb M3YYEHHOE M BbICTPAMBATb CUCTEMY 3HAHWUI. PewaTb aKTMBM3aumA https://skysm
Kypca 8 Knacca | gnucatenbHas CTaTUCTMKa. | 33Aauv Ha NpeACTaB/eHWe 1 ONUCaHWe AaHHbIX. Pewatb 3a8aum MOTMBALMM K art.ru/
(4 4) Onepaumu Hap coBbituamu. | Ha HaxoxaeHue BEPOATHOCTEN 06bEANHEHUA U NepeceyeHns NO3HaHMUIO U
Hes3aBUCUMOCTb COBbITUI CO6bITUI, B TOM YMC- € HE3ABMUCMMDbIX, C UCNONb30BaHNEM obyyeHuto https://uchi.ru
rpaduyeckmx npeacTaBAeHUn U aepeBa Cay4yaiiHoro onbiTa. /
PewaTb 3a4a4n Ha NnepeyncieHne KombuHauni (uncna dbopmupoBaHue
nepecTaHOBOK, YMC/1a COMETAHMI), HA Ha- XOXKAEeHUe rOTOBHOCTMU https://math5-
BEPOATHOCTEN COObITUIN C NPUMEHEHMEM KOMBWHATOPUKKN, B TOM | 0byyatoLmxca K vpr.sdamgia.ru
yucnae C UCNOIb30BaHMEM TPeyroabHMKa Mackana CaMOpPa3sBUTUIO /
dnemeHTbI KombuHatopHoe npasuno | OcBaMBaTb MNOHATMA: KOMOWHATOPHOE MNPABUAO YMHOMEHWSA, | aKTUBM3aLMA https://skysm
KOMOMHATOPUK | YMHOXKEHMUS. MepecTaHOBKW. | ynopsAO4YeHHas nMapa, TPOMKa OO6BbEKTOB, MepecTaHOBKA, | MOTMBAUMM K art.ru/
n (4 4) dakTopmnan. CoyetaHma U Yncno | GpakTopman Yncna, CoYeTaHMe, YNCNO COYETAHWUM, TPEYrOIbHUK | MO3HAHWIO U
CoYeTaHUM. TpeyronbHuKk | Mackansa. Pewartb 3agauyv Ha NepeyncsieHne YynopsaAodYeHHbIX | 0byyeHuIo https://uchi.ru
Mackans. MpakTuyeckaa pabota | nap, TPOEK, MepeyncnieHne nepectaHOBOK W  COYETaHWUM /
«BbluMcneHne BepoATHOCTEM C | 3NEeMEHTOB  pPas/IMYHbIX MHOXecTB. PewaTb 33afaunm Ha | popmupoBaHue
MCNosib30BaHMEM NPUMeHeHWe 4ucna codeTaHnit B anrebpe (COKpawEHHOE | rOTOBHOCTM https://math5-
KOMOBMHATOPHbIX GYHKUMMA | yMHOXeHWe, BHOM HbloTOHaA). obyyatowmxca K vpr.sdamgia.ru
3NEKTPOHHbIX Tabanu» Pewatb, npumeHAa KOMOWHATOPMKY, 33Za4M Ha BblYMMCAEHME | CAMOPA3BUTUIO /
BEPOATHOCTEMN, B TOM YMUC/IE C MOMOLLBIO 3N1EKTPOHHbIX Tabauy, B
X0Z€e NpaKTUyeckoi paboTbl
FeomeTpuuecka | leomeTpuyeckan  BepoATHOCTb. | OcBaMBaTb MOHATUE TEOMETPUYECKOM BEepPOATHOCTU. PeluaTb | aKTUBM3aALMA https://skysm
A BepoATHOCTb | ChyyaliHbli  BbIOOP TOYKM U3 | 33434M HA HAXOXKAEHME BEpPOATHOCTEN B OMbITax, NPeACTaBUMbIX | MOTUBALIMK K art.ru/
(4 4) burypbl Ha  NNOCKOCTM, U3 | KaK BbIOOP TOYEK M3 MHOrOYrosibHMKa, Kpyra, OTpeska WUan Ayru | No3HaHWIo U
OTpe3Ka, U3 AYrn OKPYHKHOCTU OKPY*KHOCTW, YNC/IOBOIFO MPOMENKYTKA obyuyeHuto https://uchi.ru
A
dopmMmupoBaHme
rOTOBHOCTMU https://math5-
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obyuatowmxcs K

vpr.sdamgia.ru

CamMopa3sBUTUIO /
UcnbiTaHua UcnbiTaHne. Ycnex wu Heygada. | OcBavMBaTb MOHATUA: UCMbITAaHME, 3/IEMEHTapHoe cobbiTue B aKTMBM3aumA https://skysm
BepHynnu (6u4) | Cepua ucCNbITaHUA [0 NEPBOro | UCMbITaHUK (ycnex U Heyaada), cepma UCMbITAaHWI, HAaCTYNAEeHUE | MOTUBALUM K art.ru/
ycnexa. McnbitaHua bBepHynnu. | nepBoro ycnexa (Heygauu), cepus uUCNbITaHUA bBepHynnu. | NnosHaHuio u
BeposaTHOCTM cobbITMA B cepun | PewaTb 3aZa4yM Ha HAXOXAEHWe BeposTHocTer cobbituii B | 0byyeHuto https://uchi.ru
MCNbITaHWUM BepHynnun. | cepun umcnblTaHUA [0 NepBOro ycnexa, B TOM 4ucne c /
MpaKTnyeckasn paboTta | npumeHeHnem GopMyibl CYyMMbl reOMETPMYECKON nporpeccuun. | popmmupoBaHme
«UcnbiTaHna BepHynnm» PewaTb 3a4a4M Ha HaxoXKAeHMe BEepPOATHOCTEN 3N1eMeHTapHbIX | FOTOBHOCTU https://math5-
CObbITU B CepuM UCMbITaHUN BepHynnu, Ha HaxoxKAeHue | obyyarowmxca K vpr.sdamgia.ru
BEPOATHOCTU ONpPeAenéHHOro 4ucna YCNexoB B CepuUM | caMopasBUTUIO /
ncnbiTaHNi bepHynnu. M3yyatb B Xxo4e NpakTUYecKolh paboTsl,
B TOM 4YMCAe C NOMOLLbI LMPPOBbLIX pPecypcoB, CBOMCTBA
BEPOATHOCTU B CEPUMN UCMbITaHUN BepHynan
CnyvaiiHana CnyyaiiHan BE/INYMNHA n | OCBOUTb MOHATUA: C/y4aliHaA Be/IMYMHA, 3HAYEHME CAy4YalHOM | aKTMBM3aUMA https://skysm
BenAnuMHa (6 4) | pacnpeneneHne BeEPOATHOCTEN. | BE/IMYMHDI, pacnpeaeneHne BepoaTHOCTeN. M3yyaTb U 06CyKAaTb | MOTUBALMK K art.ru/
MaTemaTMyeckoe OXWZaHWe W | NPUMEpPbl AUCKPETHbIX M He- MPEpPbIBHbIX C/AyYalHbIX BE/IMYUH | MO3HAHMUIO U
ancnepcus CNy4YalHOM | (pOCT, BEC 4YenoBeKa, YUCNEHHOCTb HaceneHusa, apyrue | obyyeHuto https://uchi.ru
BE/INUYMHDI. Mpyvmepbl | U3MEHYMBbIE  BE/IMYMHBI,  pPacCMaTpuBaBWLIMECA B  Kypce /
MaTEMATUYECKOTO OXKMUAOAHMA KaK | CTaTUCTUKKM), MOAE/NbHbIX CAyYalHbIX BE/IMYMH, CBA3AHHbLIX €O | popmMpoBaHMe
TEOPETUYECKOTO cpefiHero | cay4YaliHbiMK onbiTaMu (BpocaHne MOHETbI, UFPasibHOM KOCTU, CO | FOTOBHOCTM https://math5-
3HayeHMA BeNMNYUHbI. MoHATME O | CayYyalHbiM  Bbibopom UM T. n.). OcBavBaTb NOHATUA: | 0ByYAOWMXCA K vpr.sdamgia.ru
3aKoHe 601bLIMX ynucen. | MaTeMaTUYECKOE  OXMAAHME  C/yYallHOW  BE/IMYMHbI  KaK | CAaMOpasBUTUIO /
M3mepeHne  BepPOATHOCTEM  C | TeOpeTUYeCcKoe cpeaHee 3HauYeHwe, AUCiepcus  CayYyanHom
NMOMO- LblO YacToT. NNpUMeHeHne | BeIMYMHbI KaK aHanor AMCNepcun 4YucioBoro Habopa. PewaTb
3aKoHa 60/1bLIMX Yncen 334344 HA BblYMCAEHWE MATEeMATUYeCKOro OXuAaHua W

ANCNEePCUN AUCKPETHON CAYYalHOM BENMYUHBLI NO 33aJaHHOMY
pacnpefeneHnio, B TOM 4Yucle 334a4v, CBA3AHHbIX CO
CTPaxoBaHWEM U NOTEPEAMMU. 3HAKOMUTBCA C MaTEMATUYECKUM
OMAaHNEM U AMCMNEPCUEN HEKOTOPbIX pacnpeaeneHnid, B TOm
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yncne pacnpeseneHusa Cny4amHoOM BeIMYMHbI «4UCN0 YCNEXOB» B
cepum  mucnbiTaHui  BepHynan. M3yyaTb uYactoTy cobbiTMA B
NOBTOPAIOLWMXCA CNYYaAMHbIX OMbITaX KaK CAYYaWHYHO BEUYUHY.
3HaKOMUTbCA C 3aKOHOM 6osblimnx yncen (8 dopme BepHynnn):
npu 601bWIOM 4YMCe OMbITOB 4YacToTa cobbiTvA 6aM3Ka K ero
BEPOATHOCTU. PewaTtb 3a4a4M Ha U3MepeHne BepOoATHOCTEN C Mo-
MOLLbIO YacTOT.

Obcyaatb posib 3aKoHa 6osblIMX 4ucen B 0HOCHOBAHMU
YacTOTHOro MeToAa NU3mepeHua BeposiTHocTen. O6Cy»KaaTb 3aKOH
6ONbLWNX YNCEN KaK NPOABNEHME CTAaTUCTUYECKOWN YCTOMUYMBOCTM B
NM3MEHUYMBBIX ABNAEHUAX, PO/Ib 3aKOHa DONbLUNX Yncen B Npupoae
N B }KM3HW YesoBeKa.

0O606weHue,
KOHTpOAb (10 u)

MpeacrasneHne
OnuncaTtenbHan
BepoAaTHOCTb
cobbITuA.
KOMBWHATOPUKK.

AAHHbIX.
CTaTUCTUMKA.
CnyyYamHoro

dNemMeHTbl
CnyvaliHble

BEeNN- YNHbI U pacnpeneneHna

HOBTOpHTb NM3y4eHHOE U BbICTPanMBaATb CUCTEMY 3HaHMN. Pewartb
3a43a4Mn Ha npeacrtasaeHne U onncaHne AaHHbIX. PewaTtb 3agaumn
Ha HaXxoxaeHune BepOﬂTHOCTeﬁ CO6bITMl‘;1, B TOM 4ucne B onbiTax C
PaBHOBO3MOXHbIMU 3/1IEMEHTAPHbIMU CO6bITMFIMM, BepOﬂTHOCTeﬁ
O6b€,£|,VIH€HVIH n nepecevyeHmA CO6bITMV1, BbIYNCNIATb BEPOATHOCTU
B ONbITax C cepnamu CﬂyqaﬁHbIX NCNbITaHW

aKTUBM3aLMA
MOTUBALMM K
MO3HaHUIO U
o0byyeHuto

dopmMmupoBaHme
rOTOBHOCTM

obyuatowmxcs K
CaMopa3BUTUIO

https://skysm

art.ru/

https://uchi.ru

[

https://math5-
vpr.sdamgia.ru

[

UTtoro

34 y,

75



https://skysmart.ru/
https://skysmart.ru/
https://uchi.ru/
https://uchi.ru/
https://math5-vpr.sdamgia.ru/
https://math5-vpr.sdamgia.ru/
https://math5-vpr.sdamgia.ru/

