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HHOACHUTEJIbBHAA 3AIINCKA

[IpuopuTeTHBIMH LENIMU 00YYEHUS MaTeMaTHKe B 5—6 Ki1accax sIBISIOTCS:

J IIPOJOJDKEHNE (dopmupoBaHus
OCHOBHBIX MaTeMaTUYECKUX MNOHITUH (4MCIO, BEIMYMHA, TIeoMeTpuyecKas (Qurypa),
o0ecTeynBarOImUX MPEEMCTBEHHOCTh W TIEPCIEKTUBHOCTh MaTeMaTHYeCKoro oOpa3oBaHUs
oOyJaronuxcs;

o pa3BUTHE  MHTEJUIEKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEH OOy4aromuxcsi, NO3HABATEIbHON AKTUBHOCTH, HCCJIEI0BATEIbCKUX
YMEHHM, HHTepeca K U3Y4EHHUIO MAaTEMAaTUKH;

° nojJBE/IcHUE  OOydJaromuxcsi  Ha
JOCTYITHOM JIJIl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3M MAaTEMAaTUKU U OKPYKAIOLIEro MUPa;

. dbopmupoBanre  (HyHKIIMOHATBLHON
MaTeMaTHYeCKONW IpaMOTHOCTU: YMEHHUSI paclo3HaBaThb MaTeMaTHUECKHE OOBEKTHl B PEabHBIX
KU3HEHHBIX CHUTYyallUsX, T[PUMEHATh OCBOCHHbIE YMEHHS JUIsl PEIIeHUs MPaKTUKO-
OpUEHTHUPOBAHHBIX 3ajlau, MHTEPIPETUPOBATh IOJTYYEHHBIE pe3ylbTaThl M OIEHUBAaTh MX Ha
COOTBETCTBHUE MPAKTUYECKOMN CUTYyaIIHH.

OcHOBHBIE JIMHUU COJIEp’KaHUsI Kypca MaTeMaTUKH B 5—6 Kiaccax — apumernyeckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapajlieNbHO, KaX/1as B COOTBETCTBUH C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPYrod, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBUU.
Taxke B Kypce MareMaTHKM MIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH alredpsl M ONucaTeIbHON
CTaTUCTHUKH.

N3yuenune apupmMeTnyeckoro MaTepuallia HauMHAeTCs CO CHCTEMaTH3aluu U Pa3BUTUSA
3HaHUI O HaTypalbHBIX YMCJaX, MOJYYEHHBIX Ha YPOBHE HAuyaJbHOIO OOLIEro 0O0pa3oBaHMA.
IIpy 3TOM COBEpLIEHCTBOBAHWE BBIYMCIMTEIBHON TEXHUKH M  (POpPMUPOBAHME HOBBIX
TEOPETHUECKUX 3HAHUM COYETAeTCs] C Pa3BUTUEM BBIYHCIUTENBHOM KyJIbTYpbl, B YACTHOCTHU C
oOy4yeHHeM MpOoCTeHIINM NpUEMaM NMPUKUIKUA U OLEHKH Pe3yJbTaTOB BblUMCieHUH. M3yueHue
HaTypaJbHbIX YHUCEJI IPOJOIIKACTCS B 6 KJlacCe 3HAKOMCTBOM C HaYaJIbHBIMU MOHATUSMU TEOPUU
JEeTMMOCTH.

Hauano m3yueHuss OOBIKHOBEHHBIX U JECATHUYHBIX JpoOel OTHeceHO K 5 Kiaccy. OTo
NEepBbII 3Tal B OCBOGHHMHU ApoOel, Korna MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH,
noHATUsAMM TeMmbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0eil B MOJHOM 0O0bEME
IPEIIECTBYET M3YyYCHHUIO JNECATUYHBIX ApOOei, 4To 11eecoo0pa3HO € TOYKU 3PEHHUs JIOTMKH
U3JI0KEHMUsT YUCIIOBOM JIMHMHM, KOrJa NpaBWiIa JIEHCTBUH € JNECATUYHBIMU APOOSMHU MOXKHO
00OCHOBaTh YK€ MW3BECTHBIMU aJIrOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
IpoOsMU. 3HAKOMCTBO C JECATUYHBIMHM JPOOSMU PACHIMPUT BO3MOKHOCTH JJISI TOHUMAHUS
oOyJaromuMuCs MPUKIAJAHOTO MPUMEHEHNs HOBOW 3alMCH NMPHU U3YUEHHM APYIHX MPEeIMETOB U
IIPU MPAKTHYECKOM HCNoib30BaHuU. K 6 Kinaccy oTHeCEH BTOPOM 3Tall B M3y4eHUU JpoOeH, rie
IIPOMCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPaBHEHHs M NpeoOpa3zoBaHMs JpoOel, 0cBOeHUE
HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAaUMBAaHME TEXHUKHU BBIYMCICHHUH, B TOM YHCIIE
3HA4eHUH BBIPAKEHM, COAEp)KallMX U OOBIKHOBEHHbIE, U JIECATUYHBIE JIPOOM, YCTaHOBJIEHUE
CBsi3el MEX1y HHUMH, pacCMOTpeHHEe NpUEMOB peIIeHHus 3ajad Ha apobu. B Hauame 6 kmacca
IIPOUCXOUT 3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.



OCOOEHHOCTBIO U3YUYCHHUS TOJOKHUTEIBHBIX M OTPULIATENILHBIX YHCEN SBISETCA TO, YTO
OHM TaKXe MOT'YT pacCMaTpHUBaTbCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hadyajie U3y4eHUs TEMBI
«[lonoxutenbHple U OTPULIATEIbHBIE YUCHIa» BblAeIseTcs noarema «llenple uncna», B pamkax
KOTOpPO#l 3HAKOMCTBO C OTPHULIATEIbHBIMU YMCIAMH M JEHCTBUSMHM C IOJIO)KMTEIbHBIMU U
OTpULATENIbHBIMY YHCIIAMU [IPOUCXOJUT HA OCHOBE COJIEPKATENBHOIO MOAX0/1a. DTO MO3BOJISET
Ha JIOCTYIHOM YpPOBHE II03HAaKOMHUTh OOYYaroIIMXCs IPAKTUYECKH CO BCEMHU OCHOBHBIMU
MOHATUSAMH TEMbI, B TOM YHCJI€ M C MPaBWJIAaMH 3HAKOB IPH BBITIOJHEHUU apu(METHUECKUX
neiictBuil. M3ydeHne panMoHanbHBIX YHMCENl HAa 3TOM HE 3aKOHYMUTCS, a OyAeT IpPOJOJLKEHO B
Kypce anreOpsl 7 Kiacca.

IIpn o0O0ydyeHHMH pELIEHHI0 TEKCTOBBIX 3a7ady B 5—0 Kiaccax HCHOJb3YIOTCS
apudmernueckue npuémsl perieHus. [lpu oTpaboTke BHIUMCIUTENBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpuBalOTCA TEKCTOBBIE 3a/1a4Ml CJIENYIOIIMX BHJIOB: 33/J1a4d Ha JIBIKEHUE, HA 4acTH, HA
MOKYIIKK, Ha paboTy M NPOU3BOJUTENIBHOCTb, HA MPOLEHTH, HA OTHOLIEHHUS WM IPOMOPLMH.
OOyuaromuecss 3HaKOMSTCA ¢ MpuUéMaMu pelieHHsl 3a1ad 1nepedopoM BO3MOKHBIX BapHAHTOB,
yudatcsi paboTarh ¢ nH(popMalrel, npeacTaBIeHHON B (hopMe TabIuIl WK AUArPaMM.

B nporpamme yueGHOro kypca «Marematuka» mnpeaycMOTpeHo (opMHUpOBaHHE
MPOMEAEBTUUECKUX alredpandeckux MpejcTaBieHui. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIIa B
3aBUCHUMOCTH OT MaT€MaTH4YEeCKOro KOHTEKCTa BBOJUTCS MOCTeNneHHO. BykBeHHas cHMBOJIMKa
IIMPOKO HCIIOJIb3YeTCsl TMpeXJe BCEro AJs 3aluch OOLIMX YTBEPXKACHUNW U TNPESIOKEHUH,
(¢bopMyJ1, B YaCTHOCTH JJIsi BBIYUCIICHHUS] T€OMETPUUYECKUX BEIMUYMH, B KAUECTBE «3aMECTUTEISI»
qucha.

B mporpamme yueGHOro Kypca «Martemaruka» MpencTaBieHAa HarJsiHAs T'€OMETpPHUs,
HampaBJICHHasT Ha pa3BUTHE OOpPA3HOTO MBIIIEHUS, TMPOCTPAHCTBEHHOIO BOOOpPaXKEHUS,
M300pa3UTENbHBIX YMEHHMA. OTO BaXHBIM JTalm B HM3YYCHUH TE€OMETPUH, KOTOPBIA
OCYILIECTBJISICTCSl HA HAIJISIAHO-TIPAaKTUYECKOM YpPOBHE, ONMPAETCs Ha HArJsAHO-00pa3Hoe
MbIIILIEHHEe OO0ydaromuxcs. bosnpinas posib OTBOAMTCS MPAKTUYECKOM NESATENBHOCTH, OIIBITY,
AKCIEPUMEHTY, MoJienupoBaHuio. OOydaronuecss 3HaAKOMSITCS C F€OMETPHUYECKUMU (pUrypamu
HAa IJIOCKOCTHU U B MPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(MUTYpaIUsIMU, ydaTcs U300paxarh UX
Ha HEJIMHOBAHHOMW M KJIETYaTOW Oymare, paccCMaTpHBAIOT MX MPOCTEHIIME cBOiCTBA. B mporecce
W3YYEHHUS HATJISJHOW TeOMETpUN 3HAHUS, MOJIydeHHBbIE OOYyUYalONIMMUC Ha YPOBHE HAYAJILHOTO
oOuiero o6pa3oBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yueOHOMY TMIaHy B 5—6 KiaccaX H3y4aeTcs WHTETPUPOBAHHBIN MpeaMeT
«MatemaTHKa», KOTOPBIM BKIIOYaeT apuPMETHUECKU MaTepuail U HArisgHyl0 TeOMETpHUIo, a
TaK)Ke MPOMNEeACBTHUECKUE CBEICHHS M3 anreOpbl, dJIEMEHTHl JIOTMKM M Hayalla OMHcaTelbHOU
CTaTUCTHUKH.

Ha wusyuenue ydeOHOro Kypca «MatemaTtuka» otBoautcs 340 yacos: B 5 kiacce — 170
4acoB (5 yacoB B HeJlelNto), B 6 kiacce — 170 yacoB (5 4acoB B HENIENIO).



COJEP/KAHUE OBYYEHUA
5 KUIACC

HartypaJjbHble uncia 1 HyJIb

Harypanpaoe uymcno. Psg marypampHbix uncen. Ymeno 0. HzoOpaxkeHue
HaTypaJbHBIX YUCE TOUYKAMHU Ha KOOPAUHATHOM (YMCIIOBOM) TIPSIMOIA.

[lozunmonnast cucrema cuucieHus. Pumckas Hymepanusi Kak I[puUMep
HEMO3UIMOHHOM CHUCTEMBbI CUMClieHus. JlecaTuUHas cucTeMa CUUCIICHHUS.

CpaBHeHHE HATypaJIbHBIX 4YMCEJ, CPaBHEHHME HATypalbHBIX YHCEN C HYJIEM.
CriocoOnbl cpaBHeHUs. OKpyTrieHHe HaTypaJIbHbIX YUCEIL.

CrnosxeHre HaTypaJIbHbIX YHCEN, CBOWCTBO HYJS NpHU CIOXEHUHU. Briuntanue
Kak JelcTBHe, 00paTHOE CIIOKEHHIO. YMHOKEHHE HATypajbHBIX YMCEJ, CBOICTBA
HYyJS ¥ €IMHULBI TP YMHOXEHUH. JleneHne Kak JefHCcTBUE, 00paTHOE YMHOXKEHHUIO.
KommoneHntsl  pgeiicTBhii, CBsi3b  Mexay Humu. [IpoBepka  pesynbrara
apudmernyeckoro aedctBusa. IlepemecTuTenbHOE M coueTaTeNIbHOE CBOWCTBA
(3aKOHBI) CIIO)KEHMSI W YMHOXEHHMs, paclpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHUSL.

Hcnonb3oBanue OykB [uisi 0003HAUEHUSI HEM3BECTHOIO KOMIIOHEHTA U 3aIMCH
CBOMCTB apu(PMETHUUECKHUX JCHUCTBUHN.

Jlenurenn W KpaTHBIE 4YHUCNA, DPA3JIOKEHHE Ha MHOxuTenu. IIpocteie u
cocraBHble unciaa. [IpuszHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypajabHBIM IIOKAa3aTEJIEM. 3amKMCh 4YHCIAa B BUAEC CYMMBI
paspsAHBIX CIAracMbIX.

UucnoBoe BbIpaKeHHE. BbIUMCIEHWE 3HAYEHUW YMCIIOBBIX BBIPAXKEHHUI,
MOPSIOK  BBINOJHEHUS  JelicTBuil.  Mcmosnb3oBaHue  IpH  BBIYMCIIEHUSAX
MIEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOWCTB (3aKOHOB) CIOXKEHHSI U YMHOXKECHMS,
pacpeeIuTENbHOIO CBOMCTBA YMHOKEHUS.

Apoou

[IpencraBnenne o JgpoOum  Kak crmocobe 3amucud  YacTH  BEIUYMHBIL.
OObikHOBeHHBIE IpoOu. IlpaBunbHbIe U HenpaBuwibHbIE poou. CMerianHas ApoOb,
IIPEJCTAaBICHUE CMEIIAHHOW JpoOM B BUJAE HENPAaBUIBHON ApOOM U BBIJICJIEHUE
LIEJION YacTH 4Mcia U3 HEeNpaBWIbHON npobu. M3o0paxenue apobeil Toukamu Ha
yucaoBoil npsimMoid. OcHoBHOE cBoiicTBO podu. Cokpamienue npobeit. IlpuBenenue
Ipodu K HOBOMY 3HameHatelno. CpaBHeHuUe Ipooeit.

CrnoxeHue U BbIUUTAHUE JpOoOei. YMHOXKEHHE M JAeJeHHue IpoOei, B3auMHO
oOpatHsble 1pobu. HaxoxieHne 4acTH LeI0T0 U LENO0ro MO €ro YacTH.

Hecatuunas 3anuch apoOel. IlpencraBieHue pecsiTUUHOM JpoOu B BUIE
0OBbIKHOBEHHOH. M300pakeHne NecATUYHBIX ApoOel TOUKaMU Ha YUCIOBOM MPSMOIL.
CpaBHeHUE IeCATUYHBIX JpoOeit.

Apudpmernueckue JEHCTBUS € JECATUYHBIMH  ApoOsimu.  OKpyriieHue
JIECATUYHBIX JIPOOEH.

PelieHne TeKCTOBBIX 33724



Pemenne TEKCTOBBIX 3amad  apuPMETHUYECKUM  crocobom. Pemenue
JOru4eckux 3ajgad. Pemenue 3amau nepeOopoM BcCeX BO3MOXKHBIX BapUAHTOB.
Hcnonb3oBaHue npu pelieHnu 3aa4d Tabaul U CXEM.

Pemenune 3amad, conepxaliMx 3aBUCHUMOCTH, CBS3bIBAIOIIUE BEJIUYMHBIL:
CKOPOCTb, BPEMsI, pACCTOSIHUE, 11€HA, KOJIMYECTBO, CTOMMOCTh. EIMHUIBI H3MEpEHUs:
Macchl, 00bEMa, LIEHBI, PACCTOSHHS, BPEMEHH, CKOPOCTU. CBS3b MEXY eIUHUIIAMU
U3MEpEHUs KaXJI0M BEIUUUHBL.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOU.

[IpencraBneHue JaHHBIX B BUJE TaOJIULI, CTOJIOYATHIX JUarpamm.

Harnsanasi reomerpust

Harnanuele npencraBieHus o @urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, Jy4Y, YroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. lIpsmoi,
OCTpBIH, TYNIO! U pa3BEPHYTHIN YIJIbI.

JliiHa oTpe3ka, METpUYeCKHe €AMHMIbI JUIMHBIL. J[TMHa JOMaHOo#, mepuMerp
MHOTOYT0JIbHUKA. I3MepeHne 1 NocTpoeHre YIiloB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnanuele npeacraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBaJpaT, TPEYroJbHUK, O PaBEHCTBE QUTYP.

N3obpaxenne ¢uryp, B ToM umcie Ha Kierdaroi Oymare. [loctpoenue
KoH(uUrypauuii u3 yacreil npsAMoil, OKpYy>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare. Vcnosib30BaHu€e CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa.

[Inomans NpsAMOYroabHHMKA M  MHOTOYIOJIBHUKOB, COCTaBICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM 4ucie (uUryp, n300pakxEHHBIX Ha KJIETYATOW Oymare.
EnvHnns n3MepeHns MIomanm.

Harnsasele npencTaBiieHUs: 0 IPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN
napajuieJIenunesn, KYO, MHOTOTPaHHHKH. N306paxxenune IIPOCTEUIINX
MHOTrOrpaHHuKkoB. Pa3Béprku kyb6a u mnapamnenenunena. Co3gaHue Mojenel
MHOTOI'PaHHHUKOB (M3 OyMaru, MpoBOJIOKH, IUNITACTUIMHA U IPYTUX MAaTEPUAIOB).

OO0BéM mpsIMOYroJBHOTO Hapajenenunena, kyba. Eamnunsl n3MepeHus
o0BéMma.

6 KJIACC

HarypaabHbie ynciia

Apudmernueckue NEWCTBHS C MHOTO3HAUHBIMH HATYpaIbHBIMHU YHCIAMHU.
YucnoBble  BBIPQKEHUS,  NOPSJIOK  JICHCTBHI,  HWCIOJB30BAaHUE  CKOOOK.
Vcnionp30oBaHue MpU BBIYUCICHHUAX NEPEMECTHTEIIFHOTO M COYETATENbHOIO CBOMCTB
CIIO’KEHUSI ¥ YMHOXKEHUS, PacIIpeIeIUTEIBHOTO CBOIiCTBa yMHOKeHHsA. OKpyTieHue
HaTypaJIbHBIX YUCEI.

Jlenutenu m KpaTHbIE YHCIa, HAMOOJBIIMK OOIIMIT JAeNUTeNh U HaMMEHbIIee
o01ee kpatHoe. JIenmMMOCTh CyMMBI U IPOU3BE/ICHHUS. J{eneHne ¢ ocTaTkoM.

JApoou

OObIKHOBEHHas1 Jpo0b, OCHOBHOE CBOMCTBO JApoOH, COKpalleHue ApoOei.
CpaBHeHHE W ynopsmouuBaHue ApoOei. PemieHne 3asad Ha HaXOXJIECHHE YacTH OT
[EeJOoro W WENoro Mo ero 4Yactu. JIpoOHOe 4YHWCIO Kak pe3yibTaT JIelICHHS.
[MpeacraBnenne AecATHYHON ApoOU B BHIE OOBIKHOBEHHOW APOOHM M BO3MOXKHOCTH



MpeacTaBiIeHus OOBIKHOBEHHOH NIpoOM B BHUJE JAECATHYHOW. Jlecstuunble npodbu u
MeTpuYecKas cucreMa mep. ApudMeTndeckue AeHCTBUS M YUCIOBBIC BBIPAKEHHS C
OOBIKHOBEHHBIMU U JICCATUIHBIMU APOOSMHU.

OtHomenue. J[leneHne B JaHHOM OTHOIIEHWUHM. Macmral, MTPOMOPIIHSL.
[IpuMeHeHre nponopunid IPU PELICHNH 3a/1a4.

[TonsTie npouexTa. Boluncienue npoueHTa OT BEIMYMHBI U BEIMYUHBI 110 €€
MPOIEHTY. BbIpakeHHe NPOLEHTOB AECATHYHBIMU IpoOsMu. PemeHue 3amau Ha
MIPOLIEHTHL. BhIpaskeHNe OTHOILIEHUS BEJIMYUH B IPOLICHTAX.

IHonoxuTebHBIE M OTPHLATEIbHBIC YHCJIA

[TonoxwurenpHple M OoTpuuaTenbHble uyncna. llensle umcna. Moayne yucna,
reoMeTpuueckas HUHTeprpeTanuss Moxayns uucna. M3oOpaxenue ducen Ha
KOoOpauHAaTHOW  mpsMoil.  YucnoBble  mpomexyTku.  CpaBHEHHME — YHCEl.
Apudmernueckue AeMCTBUS C MOJOKUTEIbHBIMU U OTPUIIATEIbHBIMU YHCIIAMHU.

[IpssMoyronpHas cucreMa KOOpJAMHAT Ha IUIOCKOCcTH. KoopauHaTel TOUKM Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek M Guryp Ha KOOpAMHATHOMN
IIJIOCKOCTH.

BykBeHHBbIE BbIpaKeHHU s

[Ipumenenue OykB AJis 3alMCH MAaTEMAaTUUYECKUX BBIPAKEHUHN U MPEIOKESHUH.
CpoiictBa apumeTH4ecKux JelcTBUil. BbykBeHHblEe BBIpAKEHHS W YHCIOBBIE
IIOJICTAHOBKH. DyKBEHHBIE paBEHCTBA, HAXOXK/ICHHWE HEW3BECTHOTO KOMIIOHEHTA.
®opmyiel, GopMyNbl NEPUMETPA U IUIOIIAJN NPAMOYTOJIbHUKA, KBajapara, 00béma
napajuiesenumnesaa u Kyoa.

Pernenne TeKcTOBBIX 32424

Pemienne TekcToBBIX 3amady  apudMeTHUECKHMM  criocoOoMm. Pemrenue
JIOTMYecKuX 3a7au. Pemenue 3agau nepeOopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenune 3agad, coxepyKalux 3aBUCHUMOCTH, CBSI3bIBAIOLIMX BEIWYMHBIL:
CKOPOCTB, BPEMs], PaCCTOSIHUE, 1ICHA, KOJIMYECTBO, CTOUMOCTD, IPOU3BOJUTEIBLHOCTD,
BpeMsi, 00bEM paboThl. ENuHMIBI HM3MEpeHus: Macchl, CTOMMOCTH, PACCTOSHUS,
BpeMEHH, CKOPOCTU. CBA3b MEKY €AMHULIAMU U3MEPEHUS KaXK101 BEIINYMHBI.

Pemenue 3ana4, CBA3aHHBIX C OTHOLIEHUEM, IPONIOPLIMOHAIBHOCTBIO BEIMYNH,
IIPOLICHTAMU; pEIlIeHNEe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.

OneHka M NOpUKMIKA, OKpyryieHue pesynbrata. CocraBieHHe OyKBEHHBIX
BBIPAKEHUH II0 YCIOBUIO 3aJa4u.

[IpencraBneHue OaHHBIX € MOMOIIBIO Tabnmuy U auarpaMM. CronOuatble
JyarpamMMmsl: YTEHHE U IOCTpoeHue. UTeHne KpyroBbIX JuarpaMm.

Harasgnasi reomerpust

Harnsanele mnpexactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, Mpsimas,
OTpE30K, JIyd, YroJj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYrOJbHUK,
OKPY’KHOCTbB, KPYT.

B3aumHOe pacnonoxeHue IByX MpsAMBIX Ha IUIOCKOCTH, TNapajlieibHbIE
IpsIMblE, TMEPNEHAUKYISApHBIE MpsiMble. 3MepeHue pacCTOSHUN: MEXIy HIBYMs
TOYKaMH, OT TOUKH JI0 NIPSIMOM, JUIMHA MaplIpyTa Ha KBaJIpaTHOM CETKE.

N3mepenne M IOCTPOECHHE YIVIOB C IIOMOLIBIO TpaHCHOpPTHpa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYIOYTOJIbHBIMH,



paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTpIpEXYyroybHUK, IIPUMEPBHL
YeThIPEXYr0JbHUKOB. [IpSAMOYroiapHUK, KBajapar: MCIOJIb30BAaHUE CBOMCTB CTOPOH,
yrioB, auaroHaneil. M3o0paxeHue reoMerpuyeckux (uUryp Ha HEIMHOBAHHOM
Oymare ¢ HCIONB30BAHMEM LHUPKYNSA, JIMHEHKH, YTOJBbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaroi Oymare.

[lepumerp wmHOTOyronbHUKA. [loHATHE TUIOMAIM  (GUTYPBI, EIUHHIIEI
n3MepeHus miomany. [IpubmmkénHoe n3MepeHue miomaan Guryp, B ToM 4ucie Ha
kBajgpaTHOW cerke. [IpuOmmk€HHOE W3MepeHue JUIMHBI OKPY)KHOCTH, IIOLIAIH
Kpyra.

CuMMeTpus: IIeHTpalbHasl, OceBasi U 3epKajibHasi CAMMETPUU.

[TocTpoeHune cuMMeTpUUHBIX QUTYP.

Harnsanuele npeacraBiieHus: 0 IpOCTPaHCTBEHHBIX (pUrypax: mapaenenumnes,
Ky0, mnpu3Mma, NHpaMuaa, KOHYC, UWIUHAp, Mmap u cdepa. W3obOpaxkeHue
MPOCTPaHCTBEHHbIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMUIMHIpPA U
koHyca. Coznanue Mojenell MpOCTPAHCTBEHHBIX GUryp (M3 Oymaru, MpOBOJIOKH,
IJIACTUIIMHA U IPYTUX MaTepUAIOB).

[lonsatue o0BEMa, enuHUIBI u3MepeHHs: 00bEMa. OO0BEM MPAMOYroJIHHOTO
napajuiefnenumnesaa, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHUS IPOrpaMMbl yueOHOTO Kypca «MaremaTukay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCHUHUCKONW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:ka1aHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpaXKIaHWHA W peaju3alui €ro IIpas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXKIAAHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE y4YacTHE B pEIIEHWH MPaKTUYECKUX 3aJad MaTeMaTH4YeCKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
XKU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIBHONH TpaeKTOpuu o0Opa3oBaHUA U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CHOCOOHOCTBIO K 5SMOIMOHAJIBbHOMY U JCTETUYECKOMY BOCIHPHUATHIO MAaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHUI, YMEHHUIO BUJETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX IpEACTaBICHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cdepbl 4elnoBEeYecKOd AESITeNbHOCTH, STaloB €€ pa3BUTUA U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) pusnueckoe BocnuTanue, popMmupoBaHue KyJbTYPbl 310POBbS M IMOLMOHAJIBHOIO
Os1aromosy4usi:

TOTOBHOCTBIO PUMEHSTh MaTEMATUUECKUE 3HAHUSI B MHTEPECAX CBOETO 3J0POBbA, BEACHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas pusnueckas aKTUBHOCTbH), C(DOPMHPOBAHHOCTHIO HaBBbIKA pedIeKCUU, TPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rNYeCcKoe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHWW I pelIeHHs 3aJa4 B o01acTu
COXPaHHOCTH OKPYKAIOIIeH Cpenpl, IJIAHUPOBAHUSI TMOCTYNKOB M OLIEHKH HX BO3MOXHBIX



MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTeH uX perieHus;

8) ajanTanus Kk N3MEHAOIIUMCS YCJIOBUSM CONUATBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBHUSAM B YCJOBHSIX HEOMPEACAEHHOCTH, MOBBILMICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIUU 3
OTIBITA JAPYTHX;

HEO0XOAUMOCTHIO B (DOPMHPOBAHUU HOBBIX 3HAHHH, B TOM 4YHCjIC (OPMYIHPOBATH H/ICH,
MOHATHSA, TUIMOTE3bI 00 00BEKTaX WM SIBICHHIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIUIO
KaK BBI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH MPHUHAMACMbBIC PEIICHUS W JICHCTBHS,
(bopMyITHPOBATh U OIIEHUBATH PUCKHU U MMOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAIIPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS

ba3oBble Jornvyeckue aelcTBUS:

. BBISIBIISITh W XapaKTepPU30BaTh
CYIICCTBCHHBIC TIPU3HAKA MAaTEeMaTHYECKHMX OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIY
MOHATUAMH, (POPMYTUPOBATH OMPECICHHUS TOHIATUM, YCTaHABJIMBATH CYIIECTBCHHBIM MPU3HAK
KJaccu(uKayu, OCHOBAHUS ISt 0000IIEHNS U CPaBHEHU S, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a;

° BOCIIPUHUMATh, (OPMYJIUPOBATH U
peoOpa3oBbIBaTh CY)KJICHHSI: YTBEPIUTEIbHBIE M OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W
o01ue, yCIoBHEIE;

° BBISIBJISITD MaTeMaTHYeCKHeE
3aKOHOMEPHOCTH, B3aMMOCBSI3M UM MPOTHBOpeurss B akKTax, JaHHBIX, HAONIOACHUAX U
YTBEPKACHHSX, MTPEAJIaraTh KpUTEPUH s BBISIBJICHUS 3aKOHOMEPHOCTEH M IIPOTUBOPEUHIA,

° JleJIaTh BBIBOJBI C MCITOJB30BaHUEM
3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHUBHBIX YMO3aKIIOUCHHH, YMO3AKIIOUYECHUH TI0
AHAJIOTHH;

° pa3zouparhb JIOKa3aTeJIbCTBa
MaTeMaTHYeCKUX YTBEPXKICHUH (TpsMble W OT MPOTHBHOIO), MPOBOJUTH CAMOCTOSTEIHHO
HECJIOKHBIE  JIOKa3aTeNbCTBA MaTeMaTH4YecKuX (akTOB, BBICTpaMBATh AapryMEHTAIIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS,

. BBIOMPATh croco0 perieHus
yueOHOM 3amaud (CpaBHHMBAaTh HECKOJIBKO BApUAaHTOB pEIIEHUs, BBIOMpaTh Haubolee
MOAXOIAIIUHN ¢ YUETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

basoBble ncciaenoBareibCKHue AeCTBHS.

. HCIIOJIb30BAaTh BOTIPOCHI Kak
UCCIIEIOBATENIbCKU HHCTPYMEHT TMO3HaHUs, (OPMYIUPOBATH BOIMPOCHI, (PUKCUPYIOIIHE
MPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh UCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;



J IIPOBOJUTH [0  CAMOCTOSITEIbHO  COCTABJIEHHOMY  IUIAaHY  HECJIOKHBII
SKCTIIEPUMEHT, HEOOJIBIIOE MCCIIECAOBAHUE MO YCTAHOBICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro
00BEeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKLYy COOOM;

J CaMOCTOATENBbHO (popMynHpoBaTh 0000IIEHHS W BBIBOABI 10 peE3yJbTaTaMm
MIPOBEJIEHHOTO0  HAONIOAEHUS, UCCIEJOBAHMS, OLEHUBAThb JIOCTOBEPHOCTb IOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000OIICHHUIA;

. IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoLiecca, a TakKe BbLABUIATh
MIPENIOJIOKEHNS O €70 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmueii:

J BBISIBJISITh ~ HEJOCTATOYHOCTh M M30BITOYHOCTH  MH(pOpMAallMM, JaHHBIX,
HEOOXOIMMBIX JJISl pEeLIEeHUS 331a4U;

J BbIOMpATh,  AHAJTU3UPOBATH,  CHCTEMATU3UPOBATh W HHTEPIPETHPOBATH
MH(}OpPMaLIHIO Pa3IUYHbIX BUJOB U (hOpM MpencTaBICHMUS;

. BbIOMpaTh (OpMy MpEeACTaBlIeHUs MH(POpPMaLMM U WUIIOCTPUPOBATH peEIIaeMble
3a/lauM CXeMaMHM, JuarpaMmmaMu, HHOM rpa@uKoil 1 uX KOMOMHALUSIMY;

. OIIEHUBATh HAAEKHOCTh UH(POPMALIUK N0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM
WM cPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHBIEC YUeOHbIe 1eliCTBUA:

. BOCIIPUHUMATh U (QOPMYIHPOBATh CYXKJEHUS B COOTBETCTBHM C YCIOBHMSIMH U
LeIsIMU  OOIIEHHs], SICHO, TOYHO, I'PAaMOTHO BBIP@XaTh CBOK TOYKY 3pEHHS B YCTHBIX U
IUCbMEHHBIX TEKCTAaX, JaBaTh IOSACHEHHUA IO XOJy pEIIEeHUs 3aJadyd, KOMMEHTHPOBATh
MOJIYYCHHBIN pe3yJIbTaT;

J B X0J€ OOCYXIEHMs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJAae€MOW TEMBI,
npoOsemMsl, pelaeMol 3aJaud, BbICKAa3blBaTh MWJEH, HALENEHHBIE HA [OMCK pPELICHHUS,
COIIOCTABIIATh CBOM CYXKJCHMSI C CYKICHMSAMU APYIMX YYaCTHHKOB Juanora, oOHapyKuBaTbh
pasnuure U CXOJACTBO IMO3UIMH, B KOPPEKTHOH (opme (GopMyaupoBaTh pa3HOIJIACHS, CBOU
BO3PAKECHMUS,;

. NPEACTaBIATh PE3yAbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, HCCIIeA0BaHUs,
IIPOEKTa, CAMOCTOSITENIbHO BbIOMpPATh (pOpMAT BBICTYIUIEHHS C Y4ETOM 3a/ad MPE3eHTAlUU U
0COOEHHOCTEH ayUTOPUH;

J IOHUMaThb W UCIOJIb30BaTh NPEUMYILECTBA KOMaHIAHOM M HHAMBUIYAJIbHOM
paloThI PH pelIeHNH y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

J IPUHUMATh 1€Jb COBMECTHON JEATeNbHOCTH, IUIAHUPOBATh OPraHU3aLMIO
COBMECTHOM paboThl, pacHpeiesisTb BHUIbI PabOT, JOrOBAapHBATLCS, OOCYXKIAaTh MpoLecc U
pe3yiabTaTr paboThl, 0000MaTh MHEHUS HECKOJIBKHX JIFO/IEH;

J y4acTBOBATh B TPYMIOBBIX (opmax paboTsl (0OCyXaAeHUs, OOMEH MHEHHSIMHU,
MO3TOBBI€ IUTYPMbI W JIpYTHE), BBIMOJHATH CBOIO 4acTb PabOThl M KOOPAWHUPOBATH CBOU
JEeUCTBUS C APYTMMU WiEHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJaJla B OOIIMN MPOAYKT
110 KpUTEPUIM, c(HOPMYITHPOBAHHBIM YJACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE NeiiCTBUSA

Camoopranmn3anus:

o CaMOCTOSITENIBHO COCTaBJIATh IUIaH,
JITOPUTM pelleHUs 331a4M (UM ero 4acTh), BEIOUpATh COCOO pelIeHus ¢ YUETOM UMEIOLUXCS



pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh W KOPPEKTHPOBATH BApUAHTHI
peleHuit ¢ yaéToM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII HHTEJVIEKT:

. BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTATa PEIIECHUS MATEMATUYECKOM 3a1a4H;

o IPEABUACTh TPYAHOCTH, KOTOPBIE
MOI'YT BO3HHUKHYTh IIPH PELICHUM 337a4H, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE
HOBBIX 0OCTOSATENBCTB, HAWACHHBIX OMNOOK, BBISBJICHHBIX TPYJHOCTEH;

. OLICHUBATH COOTBETCTBHUE
pe3ynbTaTa AeATeIbHOCTH MOCTABIEHHON LIEIH U YCIOBUSAM, OOBSICHITH NMPUUYMHBI TOCTHKEHUS
WM HEJIOCTUYKEHUS 11eJIU, HAXOIUTh OUINOKY, 1aBaTh OLIEHKY NPHUOOPETEHHOMY OITIBITY.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOydennss B S kJjacce OOyJarONIuiCs TOMYyYUT CIEAYIOIMHE TPEIMETHBIS
pe3ynbTaThI:

Yucja u BbIYMCIEHUS

Tlouumate u IMpaBUJIBHO yHOTpe6J'I$ITB TEPMHHBI, CBA3AHHBIC C HATYpaJIbHBIMH YHUCJIAMH,
OOBIKHOBEHHBIMU U JCCATUYHBIMN )IpO6$IMI/I.

CpaBHI/IBaTI) U ynopsaao4uBaTh HATypaJIbHbLIC 4YHCJ]Ia, CPAaBHUBATHL B HpOCTGfIHIHX cirydasax
O0OBIKHOBEHHBIC IPOOH, TECATUYHBIE APOOH.

CoOTHOCHUTH TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) MPSMON C COOTBETCTBYIOIIUM €{ YHUCIIOM
1 n300pakaTh HATYpaJIbHBIC YUCIIA TOYKAMH Ha KOOPAWHATHON (YMCIIOBOM ) TIPSIMOIA.

Boinmonusate apudmernyeckue AEHCTBUSA C HATypajJbHBIMH YHCIAMHU, C OOBIKHOBEHHBIMU
OpoOSIMH B MPOCTEUIINX CITydasiX.

BoInosHATE TPOBEPKY, TPUKUAKY PE3yIbTaTa BRIYUCICHUH.

OxpyriaTh HaTypalbHbIC YHCTIA.

Pernenue TeKcTOBBIX 32424

Pemath TekcToBble 3a1aun apuPMETHUYECKUM CHOCOOOM M C MOMOIIBIO OPraHM30BAaHHOIO
KOHEYHOTr0 nepedopa BceX BOZMOXKHBIX BApUAHTOB.

Pematp 3amaum, copep:kaiive 3aBUCUMOCTH, CBS3BIBAIONINE BEIMYMHBI: CKOPOCThH, BpEeMs,
paccrosiHue, IieHa, KOJIMYECTBO, CTOMMOCTD.

Hcnonb30BaTh KpaTKue 3alucH, CXeMbl, TaOIUIIbI, 0003HAUYEHHUS IIPU PEILICHUH 3a]1ay.

[Tonb30BaThCcsi OCHOBHBIMU €IMHUIIAMH U3MEPEHUS: 1[EHBI, MACChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPaXKaTh OJIHU €IMHUIIBI BETUYUHBI Uepe3 JIpyrue.

W3Bnekarb, aHaIM3upoOBaTh, OLICHWBATh WH(OpMAIMIO, MPEACTABICHHYIO B TabIuIe, Ha
CTONOUATON aUarpamMme, WHTEPIPETHPOBATh MPEICTaBICHHBIE JAaHHBIE, UCIOIB30BaTh JaHHBIC
MIPH pEIIeHUH 3a]ay.

Harasignas reomerpus

[Tonb3oBaThcsi TEOMETPUUYECKHMMH TOHATHUSAMU: TOYKa, TMpsMas, OTPE30K, Jyd, Yrodi,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTE TpUMEpPHl OOBEKTOB OKPYKAIOIIErO0 MHpa, HUMEIMUX (PopMy H3yUdEeHHBIX
reOMEeTPHUECKUX QUryp.



Hcnonb30BaTh  TEPMUHOJIOTHIO, CBS3aHHYK0 C  yIVIAMM:  BEpIIMHA, CTOpPOHA, C
MHOTOYI'OJIbBHUKAMMU: YroJl, BEPIIMHA, CTOPOHA, AUAroHallb, C OKPYKHOCTBIO: pajnyc, JUaMeTp,
LIEHTD.

N300pakaTs U3y4eHHbIE T€OMETPHUECKUE (PUTYpbl Ha HEIMHOBAHHOM M KJIETYaTO Oymare ¢
MTOMOIIBIO HUPKYJIS U JIUHEHKH.

Haxomuth nauHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C IOMOIIbK JIMHEWKH,
CTPOUTb OTPE3KU 3aJaHHOMU JUIMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa AJs UX MOCTPOCHMUS,
BBIYMCIICHUS IUIOIIAU U IEPUMETPA.

BoruncnaTe nepuMeTp M IUIOIIAJb KBajpaTa, NMPpsMOYTOJbHHKA, (PUIyp, COCTaBICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM Uuciie Guryp, n300pak€HHBIX Ha KJIeT4aToil Oymare.

[Tonb30BaTbcsi OCHOBHBIMM METPUYECKHUMH EIUHHUIIAMH HM3MEpPEHUs JJIUHBI, IUIOIIA[IH;
BBIPA)KaTh OJTHU €IMHUIbI BETUYUHBI YEpe3 IpyrHe.

PacnioznaBare mapajuienenumnen, KyO, MCIOIb30BaThb TEPMUHOJIOTHIO: BEpIIMHA, pedpo,
IpaHb, U3MEPEHUsI, HAXOAUTh U3MEPEHUs NapajuieNenumneaa, Kyoa.

Boruncnate 00bEM KyOa, mapanienenurena Mo 3aJaHHBIM H3MEPEHUSM, MO0JIb30BaThCA
eAMHUIIAMHU U3MEPEHHS 00BhEMa.

PemaTth HecloxkHbIE 3aJjaud Ha HU3MEPEHUE T€OMETPUUYECKUX BEJIMYMH B MPAKTHUYECKHUX
CUTYaIUSIX.

K xonmy oOydenuss B 6 kJjacce OOy4aromuics TOJYyYUT CIEAYIOIIHE TMPEAMETHBIC
pe3yNabTaThl:

Yucsia 1 BBIYUCICHHUSA

3HaTh U MOHUMAaTh TEPMUHBI, CBA3aHHBIE C PA3IMYHBIMU BUJAMU YHCET U criocoOaMu HX
3aIuCH, TIEPEXOIUTH (€CITH 3TO BOZMOXKHO) OT OJJHOM (DOPMBI 3aITMCH YHUCIIA K IPYTOM.

CpaBHuBaTh M YINOPSAOYMBATH LEJble 4YMCIAa, OOBIKHOBEHHBIE U JAECATUYHBIE ApoOH,
CpaBHHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHsATh, coderas yCTHbIE U NHCbMEHHbIE NPUEMBI, apudmeTrnyeckue IeHCTBUS C
HAaTypaJIbHBIMU M  UEJIBIMH  YUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JpOOsMH,
MOJIOKUTETbHBIMU U OTPUIATEIbHBIMU YHCIIAMHU.

BbruncnsaTe 3HaYeHMs YUCIIOBBIX BBIPa)KEHUH, BBHIOJHATH MIPUKHUAKY M OLIEHKY pe3ysibTara
BBIYKMCIICHUH, BBINOJIHATH MNPEOOpa3oBaHMsI YHCIOBBIX BBIPRKEHUH Ha OCHOBE CBOICTB
apudmeTnyecKkux IeicTBUil.

CoOTHOCUTh TOUYKY HA KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €H YHUCIOM U
n300paxkaTh YKciIa TOYKaMH Ha KOOPJIMHATHOM MPsAMOil, HAXOIUTh MOYJb YKCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPIAUHAT C KOOPIUHATAMH STOU TOUKH.

OKpyriaTh LeJble YKcia U IeCATHYHbIE APOOU, HAXOIUTh MPUOIMKEHUS YUCe.

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHS

[TonuMaTh U ymoTpeOIATh TEPMHUHBI, CBSI3aHHBIE C 3alUChIO0 CTENEHM YHUCIA, HAXOIUTh
KBaJpaT M KyO 4Kcia, BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETIEHU.

[lonb30BaTbcs MpHU3HAKAMHU JEIMMOCTH, PACKIAIbIBATE HATypalbHBIE UYMCIIA HAa IMPOCTHIE
MHOKHUTEIIH.

[Tonp30BaThcs MacITaboM, COCTABIIATH MPOTIOPLIUH U OTHOILIEHHUS.



Hcnonb3oBarh OyKBbI A71s1 0003HAYCHHS YMCEI MPU 3alMCH MAaTeMaTHYECKUX BBIPAKCHUH,
COCTaBIISATh OYKBEHHBIE BBIPKCHHSI U (POPMYIIBI, HAXOIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKCHUM,
OCYIIECTBIISISI HEOOXOIMMBIE TIOACTAaHOBKH U IIPEe0Opa30BaHUsL.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBbIX 32124

PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 3a/1a4H aPUPMETHUSCKAM CIIOCOOOM.

Pemats 3a1auu, cBsi3aHHBIE C OTHOIIEHUEM, IPOIIOPIIMOHATBHOCTBIO BEJINYMH, ITPOLIEHTaMU,
pelaTh Tpy OCHOBHBIE 33/1a4 Ha IPOOH U MIPOLIEHTHI.

Pematp 3amaum, copepxkaiive 3aBUCHMOCTH, CBSA3bIBAIOIINE BEIMYMHBI: CKOPOCTb, BpEM,
paccTrosiHMe, IIeHa, KOJWYECTBO, CTOMMOCTb, IMPOU3BOJUTENBHOCTh, BpeMs, O00BEM paboTHl,
UCHOJIb3YS apu(pMeTH4ecKue JCeHCTBUS, OIEHKY, MPUKUJIKY, I[0JIb30BaTbCid €AMHULIAMU
M3MEpPEHUs] COOTBETCTBYIOIINX BEIUYHH.

CoctaBisaTh OyKBEHHBIE BHIPAXKEHUS 110 YCIOBHIO 334a4H.

W3Bnekary wHbOpMaIHIO, TPEACTABICHHYIO B Ta0JMIAX, HA JTUHEWHOM, CTOJOYATONW WU
KpyroBOM JuarpamMmax, WUHTEPHPETHUPOBATh IMPEACTABIECHHBIE JAHHbBIE, UCIOJIb30BaTh JaHHBIE
IIpY pelIeHNH 3a/1ay.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasignast reomerpust

[IpuBouTE TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIOMIUX (OPMY H3YUICHHBIX
TEOMETPUUECKHUX TIJIOCKUX M TPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX
¢buryp.

N3o0paxaTh C TOMONIBIO IUPKYJIS, TMHEUKHU, TPAHCTIOPTHPA HA HETMHOBAHHOMW M KJIETYATON
Oymare Hu3ydeHHbIE IUJIOCKHE TeoMeTpuueckue QUrypbl U KOHQUTYypalud, CHUMMETPUYHBIE
¢burypsl.

[lonb3oBaTbcsi  r€OMETPUUECKMMU  TOHATHUSMHU:  PaBEHCTBO  (UTYp,  CHMMETpHS,
HCII0JIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxonutpe BeNWYMHBI YIJIOB H3MEPEHHEM C IOMOLIBIO TPAHCIOPTHUPA, CTPOUTH YIJIbI
3aJIaHHOW  BEJIMYMHBI, TOJB30BaTbCsl IPU PELIEHUWH 3a4ad TpaJyCHOM MEpOod yIJoB,
pacro3HaBaTh HAa YEPTEHKAX OCTPbINA, MPAMOM, pa3BEPHYTHIN U TYMOU YIJIbI.

BbluucnsaTe AnuMHY J0OMaHOWM, NEPUMETP MHOTOYTOJBHHKA, I0JIb30BAaThCA E€OUHULIAMU
M3MEPEHUS JUIMHBI, BBIPAaXKaTh OJIHU €IMHULIBI U3MEPEHUs JUTMHBI Yepe3 ApyTHe.

Haxonuts, ucnosnbe3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXY IBYMs TOUYKAMH, OT
TOYKH JI0 IPSMOU, JJIMHY ITyTU Ha KBAJPAaTHOU CETKE.

Boruncnate  momans  QUryp, COCTaBICHHBIX M3 MPSAMOYTOJbHUKOB, HCIIONIB30BaTh
paz0bueHre Ha NPAMOYTOJbHUKU, HAa pPaBHbIE (QUIYpHI, JOCTpPaWBaHHE 10 MPSIMOYTOJIbHUKA,
M0JIb30BATHCSI OCHOBHBIMHM €IMHHMIIAMU HM3MEPEHUs IUIOLIAAM, BbIpAXKaThb OJHU E€IUHUIIBI
U3MEPEHUS TUIOIAN Yepe3 IPYyTrHe.

PacrioznaBath Ha MOZAENSAX M M300paKEHUSIX MUPAMHIY, KOHYC, IWJIMHJIP, HUCIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHHE, pa3BEPTKA.

N300paxkaTs Ha KieT4aToi Oymare mpsiMOYrOJIbHBIN TapasuieTenuie].

Boeruncnsate 00b€M MPSMOYTOJIBHOTO Tapaiienenuiesa, Kyda, MmoJb30BaTbcsi OCHOBHBIMU
eIMHULIAMU U3MEPEHHS 00bEMa;

Pemrate HecioxkHbIE 33/1la4yM HA HAXOXKACHHE T'€OMETPUUYECKUX BEIMYUH B MPAKTUUYECKUX
CUTYaLHSIX.



TEMATHUYECKOE IINIAHUPOBAHUE
5 KITIACC

Ne

~

HaumenoBanue pa3aejioB U TEM IMIPpOorpaMmMmabl

KoaunyecTBo yacoB

Bcero

KonTpoabu
ble padoThI

IIpakTHYeck
ue padoTsl

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Harypanbsuble uyncna. JlelicTBus ¢ HaTypaJlbHBIMU YHCITAMH

44

bu6moreka [IOK
https://m.edsoo.ru/7f41
3lce

Harnsannas reomerpus. JIuHun Ha MIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
3lce

OOBIKHOBEHHBIE APOOH

49

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
3lce

Harnsagnas réeoMceTpusl. MHOFOYFOJ’IBHI/IKI/I

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
3lce

JlecsaTuunbie 1podu

38

bubmuoreka [JOK
https://m.edsoo.ru/7f41
3lce

Harnsanas reomerpust. Tena u Gurypsl B mpocTpaHCTBE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
3lce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

7 [ToBTOpenue u o6oOIIEHNE

15

bu6mmoreka [{OK
https://m.edsoo.ru/7f41
3lce

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

Ne

~

HaumenoBanue pa3aejioB U TEM IIPpOrpaMmMmabl

KoandecTBO 9acoB

Bcero

KonTpoabu
ble padoThI

IIpakTHYeck
ue padoTsl

DJIeKTPOHHbIE
(uu¢posrwie)
o0pa3oBaTejibHbIE

pecypchbl

HarypaneHbie uncia

30

bubmmoreka [{OK
https://m.edsoo.ru/7f41
4736

Harnsanas reomerpus. [Ipsmelie Ha miiockocTr

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
4736

Hpobu

44

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
4736

Harnsannas reomerpus. Cummerpust

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
4736

BeipaxkeHnus ¢ OykBamu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
4736

Harnsapgnas reomMeTpus. CDI/Il"ypBI Ha IJIOCKOCTHU

10

bubnuoreka [JOK
https://m.edsoo.ru/7f41
4736

IlonoxxutenpHbIE U OTpULATCIBHBIC YHCJIA

40

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
4736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

bu6mmoreka [{OK
8 [IpencraBnenue JaHHBIX 5 1 https://m.edsoo.ru/7f41

4736

bu6mmoreka [{OK
9 Harnsmaas reomerpus. @urypsl B IpOCTPAHCTBE 8 1 https://m.edsoo.ru/7f41

4736

bubmmoreka [{OK
10 | TloBTOpeHwme, 000OIIEHNE, CHCTEMATH3AIUS 12 1 https://m.edsoo.ru/7f41

4736

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IHOYPOYHOE IIVIAHUPOBAHHUE

5 KIIACC
Noe KoanuyecTBo 4acoB
Kont Jlata DJIeKTPOHHBbIE
n poan IpaxkTu uugpposbie
Tema ypoka U3y4eH
/ Bcero | Hble YyecKkue st o0pa3oBaTe/bHbIE
n pador | padGoThI pecypcel
bl
bu6moreka [IOK
1 BBoanslii ypok 1 https://m.edsoo.ru/f2a0
ccOc
2 [IpeacraBnenune uncioBoit nHGOPMAITUU B TAOIUTIAX 1
bu6mmoreka [IOK
3 Hudps! 1 yncna 1 https://m.edsoo.ru/f2a0
cafe
4 Hudpsr u yncna 1
bubnuoreka [JOK
5 Pumckas nHymepanus 1 https://m.edsoo.ru/f2a0
e0fc
bubnuoreka [JOK
6 [Ikansl 1 KOOpAUHATHAS NpsAMast 1 https://m.edsoo.ru/f2a0
e2a0
bu6mmoreka [JOK
7 [Ikansl 1 KOOpAUHATHAS NIpsAMast 1 https://m.edsoo.ru/f2a0

€426



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0e426

bubmuoreka [JOK

8 CpaBHeHHE HAaTYpaJIbHBIX YHCET https://m.edsoo.ru/f2a0
ce32
bubmmorexa [{OK
9 OxpyriieHrne HaTypaJlbHbIX YHCET https://m.edsoo.ru/f2a0
cf54
bubmmoreka [{OK
10 | OxpyrieHue HaTYpaIbHBIX YHCEI https://m.edsoo.ru/f2a0
d300
[IpencraBnenune uncnoBoit HHGOPMAITUU B CTOJIOUATHIX bubmmorexa [TOK
11 P https://m.edsoo.ru/f2a0
JTUarpaMmax 4440
12 | Cnoxenue HaTypalbHbIX yncen. CBONCTBA CIOKEHUS
bu6mmoreka [IOK
13 | Cnoxenue HaTypabHBIX yrcesl. CBONCTBA CIOKEHUS https://m.edsoo.ru/f2a0
eaca
bu6mmoreka [JOK
14 | Beruntanue HaTypaitbHBIX yrcesl. CBONCTBA BEIYMTAHMS https://m.edsoo.ru/f2a0
f5ba
bubnuoreka [JOK
15 | BeluuTanue HaTypaibHbIX yncen. CBOMCTBA BBIYMTAHUS https://m.edsoo.ru/f2a0

f704



https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0f704

BykBenHsle BeipakeHHsI. Borancienue 3HadyeHnid OyKBEHHBIX

bubmuoreka [JOK

16 . https://m.edsoo.ru/f2a0
BBIPOKCHUH fdsa
bykBeHHBIC BEIpakeHUsI. Beraucienne 3HaueHNH OyKBEHHBIX bubmmorera [JOK
17 e . P ’ - https://m.edsoo.ru/f2al
BBIPOKEHUI 015¢
bu6moreka [IOK
18 | VYpaBuenus https://m.edsoo.ru/f2al
0Oc3a
bu6mmoreka [IOK
19 | VYpaBuenus https://m.edsoo.ru/f2al
0da2
bu6mmoreka [JOK
20 | VYpaBHeHus https://m.edsoo.ru/f2al
O4ec
21 | VYpaBHeHus
bubmuoreka [JOK
22 | VYMHOXeHHE HaTypallbHbIX yncen. CBOWCTBA YMHOXKEHUS https://m.edsoo.ru/f2a0
ef3e
23 | VYMHOXeHHe HaTypalbHbIX yucesl. CBOWCTBA yMHOXKEHHUS
24 | leneHue HaTypalbHbIX YHCEI



https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e

25

Jlenenue HaTypaJbHBIX YHCEIl

26

Jenenue ¢ ocTaTkoM

bubmmorexa [{OK
https://m.edsoo.ru/f2al
16bh2

27

VYipoiienne BeIpaXxeHUN

28

VYipoieHne BeIpaXeHUun

bubmmoreka [{OK
https://m.edsoo.ru/f2al
116c

29

PacnipenenurensHoe CBOMCTBO YMHOKEHUS

bu6moreka [IOK
https://m.edsoo.ru/f2al
14fa

30

PacnpenenurenbHoe CBOMCTBO YMHOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/f2al
1a90

31

[Topsnok neicTBUl B BBIYUCICHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/f2al
1bb2

32

CreneHns ¢ HaTypajJbHBIM II0Ka3aTCJIeM

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
1806

33

CreneHs ¢ HaTypaJbHBIM IIOKa3aTCJICM

bubnuoreka [JOK
https://m.edsoo.ru/f2al
196e

34

Z[eJ'II/ITCJ'II/I " KpaTHbIC

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
1f18



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a11f18

bubmuoreka [JOK

35 | IIpocTsle u cocTaBHBIE YKCIA https://m.edsoo.ru/f2al
2080
bubmmorexa [{OK
36 | IlpusHaku nenmuMocCTH https://m.edsoo.ru/f2al
23fa
bubmmoreka [{OK
37 | Ilpu3Haku nemuMOCTH https://m.edsoo.ru/f2a0
f894
bu6mmoreka [IOK
38 | Ilpu3Haku nemuMOCTH https://m.edsoo.ru/f2a0
fofc
bu6mmoreka [IOK
39 | [lpusHaku nenMMOCTH https://m.edsoo.ru/f2al
21a2
. bu6mmoreka [IOK
Pemenue TeKCTOBBIX 3a7a4 Ha Bce apu(MeTHUYCCKUE IEHCTBUS,
40 https://m.edsoo.ru/f2al
Ha JIBMOKCHUE U MIOKYITKH
2558
. bubnuoreka [JOK
PemieHune TeKCTOBBIX 3a7a4 Ha BCe apu(PMeTHUYCCKUE TeHCTBHUS,
41 https://m.edsoo.ru/f2al
Ha JIBUKCHUE U TTOKYITKU
2832
Pemenne TekcToBBIX 3a7a4 Ha Bce apudMeTHdecKue IeHCTBUS bubmotera [JOK
42 P ’ https://m.edsoo.ru/f2al

Ha ABMXKCHHUC U MMOKYIIKU

2990



https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12990

bubmuoreka [JOK

43 | KoutposbHas paboTa o teme "HarypaibHbie yncia u HyIp" https://m.edsoo.ru/f2al
2cha
bubmmorexa [{OK
44 | TloTopeHue u 00001IEHNE MaTepUaa https://m.edsoo.ru/f2a0
d54e
bubmmoreka [{OK
45 | Ortpe3ok u ero anuHa. Jlomanas https://m.edsoo.ru/f2a0
daee
bu6mmoreka [IOK
46 | IlmockocTh, mpsiMas, JIyd, Yroj https://m.edsoo.ru/f2a0
df3a
bu6mmoreka [IOK
47 | TlmockocTh, ipsiMas, Ty, YroJl https://m.edsoo.ru/f2a0
d684
48 | Bwugsl yrmos. U3mepenne yrios
bu6mmoreka [JOK
49 | Bwugsl yrimos. U3mepenune yrios https://m.edsoo.ru/f2a0
d7e2
bubmuoreka [JOK
50 | IlIpaktuueckas pabdota no teme "lloctpoenue yrimos" https://m.edsoo.ru/f2al
302a
51 | OKpYyXHOCTb U KPYT
bu6mmoreka [JOK
52 | OKpYXHOCTb U KpPYT https://m.edsoo.ru/f2al

319c



https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1319c

53

[TpakTudeckas pabota o Teme "[locTpoenHue y3opa u3
OKpyXHOCTEH"

bubmuoreka [JOK
https://m.edsoo.ru/f2al
32fa

54

Jonu u 1pobu

bubmmorexa [{OK
https://m.edsoo.ru/f2al
3476

55

Jonu u tpodu

bubmmoreka [{OK
https://m.edsoo.ru/f2al
3606

56

N3o06paxkenue npoOeit Ha KOOPAUHATHON TPSIMOM

bu6moreka [IOK
https://m.edsoo.ru/f2al
3764

57

N3obpaxenue npodeit Ha KOOPAMHATHOU MPSMOM

bu6mmoreka [IOK
https://m.edsoo.ru/f2al
3c8c

58

CpaBHeHue n1pooeit

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
4146

59

CpaBuenue npo0eit

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
53f2

60

[IpaBunbHbBIE U HEMIPABUIIBHBIE IPOOH

bubmuoreka [JOK
https://m.edsoo.ru/f2al
5582

61

CnoxeHnue ,Z[p06el71 C OJMHAKOBBIM 3HAMCHATCIIEM

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
43e4



https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a143e4

bubmuoreka [JOK

62 | Cnoxenue apoOeii ¢ OIMHAKOBBIM 3HaAMEHATEJIeM https://m.edsoo.ru/f2al
451a
bubmmorexa [{OK
63 | Brruurtanue apoOei ¢ 0OTMHAKOBBIM 3HAMEHATEIeM https://m.edsoo.ru/f2al
463c
bubmmoreka [{OK
64 | Brrunranue no0eil ¢ OMHAKOBBIM 3HAMEHATEIEM https://m.edsoo.ru/f2al
475e
bu6moreka [IOK
65 | JleneHue HaTypaJIbHBIX YHCE U APOOH https://m.edsoo.ru/f2al
4c90
bu6mmoreka [IOK
66 | CMerranHble Yncia https://m.edsoo.ru/f2al
4ded
67 | CMelranHble Yncia
bu6mmoreka [IOK
68 | CrnoxeHue U BEIUUTAHUE CMENIAHHBIX YUCENT https://m.edsoo.ru/f2al
4174
bu6mmoreka [JOK
69 | CnoxeHne U BEIYATAHUE CMELMIAHHBIX YHCET https://m.edsoo.ru/f2al
51f4
70 | CnoxeHne ¥ BEIYATAHUE CMELMIAHHBIX YHUCEN
71 | CnoxeHne ¥ BEIYATAHUE CMELMIAHHBIX YHUCEN



https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a151f4

bubmuoreka [JOK

72 | OCHOBHOE CBOMCTBO JpOOH https://m.edsoo.ru/f2al
7cc4
bu6mmoreka [IOK
73 | Coxpamenue apobeit https://m.edsoo.ru/f2al
7€54
bubmmoreka [IOK
74 | Cokpatenne npooeit https://m.edsoo.ru/f2al
802a
bu6moreka [IOK
75 | IlpuBenenue mpobeli kK 00IMIEMy 3HAMEHATEITIO https://m.edsoo.ru/f2al
8lce
bu6mmoreka [IOK
76 | IlpuBenenue mpobeli k 00IMIEMy 3HAMEHATEITIO https://m.edsoo.ru/f2al
835e
77 | IlpuBenenue mpobeli kK 00IMIEMy 3HAMEHATEITIO
78 | CpaBHeHue ApoOei ¢ pa3HBIMH 3HAMEHATEISIMU
79 | CpaBHenue apo0eil ¢ pa3HBIMU 3HAMEHATEISIMU
bubnuoreka [JOK
80 | Cnoxenue apoOeii ¢ pa3HbIMHU 3HAMEHATEISIMH https://m.edsoo.ru/f2al
592e
bu6mmoreka [JOK
81 | Cnoxxenue apoOeil ¢ pa3HbIMHU 3HAMEHATEISIMH https://m.edsoo.ru/f2al

5aba



https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15a5a

82

Cnoxenue apo0eii ¢ pa3HBIMU 3HAMEHATEISIMU

bubmuoreka [JOK
https://m.edsoo.ru/f2al
5b68

83

Borunranue apo0eit ¢ pa3HbIMU 3HaMEHaTEIsIMU

bubmmorexa [{OK
https://m.edsoo.ru/f2al
5e2e

84

Borunranue apo0eit ¢ pa3HbIMU 3HaMEHaTENsIMU

bubmmoreka [{OK
https://m.edsoo.ru/f2al
84e4

85

Boruuranue apo6eit ¢ pa3HbIMU 3HaMEHATENsIMU

bu6moreka [IOK
https://m.edsoo.ru/f2al
8692

86

YMHOXeHue apooeit

bu6mmoreka [IOK
https://m.edsoo.ru/f2al
8a20

87

YMHOXeHue apooeit

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
8b56

88

HaxoxaeHnue yacTu 1eoro

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
9088

89

HaxoxaeHnue yacTu 1eoro

bubnuoreka [JOK
https://m.edsoo.ru/f2al
9560

90

Jenenue npobeit

bu6mmoreka [JOK
https://m.edsoo.ru/f2al
96a0



https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a196a0

bubmuoreka [JOK

91 | Jlenenwme mpoOeit https://m.edsoo.ru/f2al
98da
bu6mmoreka [IOK
92 | Haxoxmenue 11eJ10r0 o ero 4actu https://m.edsoo.ru/f2al
8lce
bubmmoreka [IOK
93 | Haxoxmenue 11e10ro o ero 4actu https://m.edsoo.ru/f2al
835e
bu6moreka [IOK
Pemenue TekCTOBBIX 3a1a4, coaepkanux Apoou. OCHOBHBIC
94 AN HA 1005 https://m.edsoo.ru/f2al
o P 8cha
bu6mmoreka [IOK
Pemenne TeKCTOBBIX 3a71a4, coaepkamux apoou. OCHOBHbBIC
95 IV https://m.edsoo.ru/f2al
o AP 8e76
bu6mmoreka [JOK
Pemenue TeKCTOBBIX 3a/1a4, coaepkanux Apoou. OCHOBHBIC
96 SANAMI A 206K https://m.edsoo.ru/f2al
o Ap 8f7a
bu6mmoreka [JOK
PemieHune TeKCTOBBIX 3a1a4, coaepkanmx Apoou. OCHOBHBIC
97 VR https://m.edsoo.ru/f2al
A P 99f2
Pemenne TekcTOBBIX 3a4a4, coaepKaiux apoou. OCHOBHBIE Bubmiorexa OK
98 ’ p pobH. https://m.edsoo.ru/f2al

3aJjau Ha ApoOu

9c2c



https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a19c2c

Pemienune TekcTOBBIX 3a7a4, coAepkamx 1poou. OCHOBHBIE

bu6mmoreka [{OK

99 5 https://m.edsoo.ru/f2al
3a/1a4u Ha Apoou a1d6
10 | PemeHnue TEKCTOBBIX 3a/1a4, coAepkamux qpoou. OCHOBHBIC bubmorexa HOK
0 6 https://m.edsoo.ru/f2al
3a/1auu Ha Jpoou %66

10 bubmmoreka [{OK

1 KonTponbnas pabota o teme "OObIKHOBEHHBIE IpoOH" https://m.edsoo.ru/f2al
asfc

10

5 [ToBTOpeHue u 06001IeHNE MaTepuaa

10 bu6mmoreka [IOK

3 Muoroyronsnauk. [lepumerp MHOTOyroabpHIKa https://m.edsoo.ru/f2al
asle
bu6mmoreka [JOK

10

4 TpeyroabHuUK https://m.edsoo.ru/f2al
6ae0

10 bubmuoreka [JOK

5 [Tnomane. @opmyiia maomaau NpIMOYyroJbHUKa https://m.edsoo.ru/f2al
6c7a

10 bu6mmoreka [JOK

5 [Tnomans. @opMyiia MIoMaaX NPAMOYrOJIbHUKA https://m.edsoo.ru/f2al
Gele

10 E S ———— bubmuoreka [JOK

7 AHUBL HSMEPE otmane https://m.edsoo.ru/f2al



https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194

o
H
©
~

10 | TIpaxtuyeckas padora o Teme "[locTpoeHue NpAMOYTroIbHHUKA C

8 3a/IaHHBIMU CTOPOHAMU Ha HETMHOBAHHOM Oymare"

10 bubmmoreka [{OK

9 JlecsiTnaHas 3amuch ApooOeit https://m.edsoo.ru/f2al
6fe0

11 bu6mmoreka [{OK

JlecsituuHas 3anuch qpooeit https://m.edsoo.ru/f2al

0
7184

11 bu6mmoreka [IOK

JlecsiTnyHas 3amuch ApooOei https://m.edsoo.ru/f2al

1
7328
bu6mmoreka [JOK

11 .

5 JlecsiTnyHas 3amuch ApooOei https://m.edsoo.ru/f2al
691e

11 .

3 CpaBHeHHE IECATUYHBIX Ipo0Oeii

11 bubnuoreka [JOK

4 CpaBHeHUE IECATUYHBIX IpOoOeit https://m.edsoo.ru/f2al
b55e

1 bu6mmoreka [JOK

5 CpaBHeHUE NECATUYHBIX IpOOeii https://m.edsoo.ru/f2al

b87e



https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1b87e

bubmuoreka [JOK

11

6 CrnosxeHue IeCATUIHBIX TIpoOeit https://m.edsoo.ru/f2al
bcfc

11 bubmmoreka [{OK

7 CrnoxxeHue 1eCATUUHBIX Tpo0ei https://m.edsoo.ru/f2al
c49a

11 bubmmoreka [{OK

3 CrnoxxeHue AeCITHUHBIX IpoOeii https://m.edsoo.ru/f2al
c63e

11 bu6moreka [IOK

9 Brruntanue necsaTHYHBIX ApoOeit https://m.edsoo.ru/f2al
ch02

19 bu6moreka [IOK

0 Brruntanue necaTHYHBIX ApoOei https://m.edsoo.ru/f2al
cc2e

12 .

1 Borunranue aecaTuyHbIX Ipo0eit

12 bu6mmoreka [JOK

5 Oxpyrnenue yucen. [Ipukuaka https://m.edsoo.ru/f2al
ceda

12 bubnuoreka [JOK

3 Oxpyrienune uncen. [Ipuknaka https://m.edsoo.ru/f2al
cf62

12 bubnuoreka [JOK

4 Oxpyrienune uncen. [Ipuknaka https://m.edsoo.ru/f2al

di74



https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d174

bubmuoreka [JOK

12

5 YMHOXEHUE JECATUYHOU IpoOr HA HATYpaIbHOE YUCIIO https://m.edsoo.ru/f2al
d516

12 bu6mmoreka [IOK

5 YMHOXEHUE JECATUIHOU IpOoOr HA HATYpPaIbHOE YUCIIO https://m.edsoo.ru/f2al
dé4c

12 bu6mmoreka [IOK

7 Jlenenne necaTUUHON APOOH HA HATYPATLHOE YUCIIO https://m.edsoo.ru/f2al
d750

12 bubmmoreka [{OK

3 Jlenenne necaTMUHOM APOOH HA HATYPAIBHOE YHCIIO https://m.edsoo.ru/f2al
d85e
bu6mmoreka [IOK

12

9 YMHOXEHHE Ha ACCITHIHYIO TPOOb https://m.edsoo.ru/f2al
d962
bu6mmoreka [JOK

13

0 YMHOXEHUE Ha ACCITHIHYIO TPOOb https://m.edsoo.ru/f2al
da7a

13 bubmuoreka [JOK

1 YMHOXKEHHE Ha JIECATUYHYIO IpOOb https://m.edsoo.ru/f2al
db88

13 bubmuoreka [JOK

5 YMHOXEHHE Ha IECATUYHYIO IpO0b https://m.edsoo.ru/f2al

e0la



https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e01a

bubmuoreka [JOK

13

3 Jlenenne Ha IECATUYHYIO IPOOb https://m.edsoo.ru/f2al
e150

13 bubmmoreka [{OK

4 Jlenenue Ha IECATUYHYIO IPOOH https://m.edsoo.ru/f2al
£268

13 bubmmoreka [{OK

5 Jlenennie Ha NECATHYHYIO IPOOH https://m.edsoo.ru/f2al
e3da

13 bu6mmoreka [IOK

5 Jlenennie Ha TECATHYHYIO IPOOH https://m.edsoo.ru/f2al
e4f2

13 | Pemenue TEKCTOBBIX 3aa4, coaepkamux apoou. OCHOBHBIE Bubmaorexa IIOK

7 SaaI HA 1006 https://m.edsoo.ru/f2al

13 | Pemenue TeKCTOBBIX 3aja4, coaepkamux apoou. OCHOBHbBIC bubmiorexa LHOK

8 SAaI HA 1006 https://m.edsoo.ru/f2al

o Ap e4f2
13 | PemeHue TEKCTOBBIX 3aja4, coaepKamux apoou. OCHOBHbBIC Bubmzorexa LIOK
9 T https://m.edsoo.ru/f2al
o Ap e4f2

14 | PemieHnue TEKCTOBBIX 3a/1a4, coAepKamux apoou. OCHOBHBIE brbmiorexa IJOK
https://m.edsoo.ru/f2al

0 3a/1auM Ha Jpoou

edf2



https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2

bu6mmoreka [{OK

14| P 6u. O
X eIICHUE TGKC"gOBbIX 3aj1a4, coaepxanux qpoou. OCHOBHbIE httos://m.edsoo.ru/f2al
3a/1a4u Ha Apoou e4f2
14 | Pemenue TEKCTOBBIX 3aja4, CoJepKamux 1poou. OCHOBHbBIE bubmorexa HOK
’ 5 https://m.edsoo.ru/f2al
3a/1auu Ha Jpoou e4f2
14 | Pemenue TEKCTOBBIX 3aja4, cojepkamux apoou. OCHOBHbIE bubmaorexa [IOK
3 5 https://m.edsoo.ru/f2al
3a/1auu Ha Apoou e4f2
14 | Pemenue TEKCTOBBIX 3aja4, cojepkamux apoou. OCHOBHBIE bubmorexa LOK
4 5 https://m.edsoo.ru/f2al
3a/1auu Ha Apoou e4f2
14 bu6mmoreka [IOK
5 KonTtponbHas padota o teme "Jlecstuanbie qpoou” https://m.edsoo.ru/f2al
f23a
bu6mmoreka [JOK
14
5 [ToBTOpEeHME M 0000IIEHNE MaTepuaia https://m.edsoo.ru/f2al
ed8a
14 bubmuoreka [JOK
7 [IpsmoyrospHBIN Napaienenumnes, Kyo https://m.edsoo.ru/f2al
efl0
bubmuoreka [JOK
14
8 O6bembl. O0BEM MPSIMOYTOJIBHOTO Mapajulesenunena https://m.edsoo.ru/f2al
f028
14 bu6mmoreka [JOK
9 O6beMbl. O0BEM MPSAMOYTOIBHOTO MapaljieNienune1a https://m.edsoo.ru/f2al

136



https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f136

15

O6beMbl. OOBEM MPSIMOYTOIBLHOTO MapaJUIeICIHIIE A

15
1 Pa3BepTku kyOa u napaienenumnena
15 bu6mmoreka [{OK
) Pa3BepTku kyOa u napaenenumneaa https://m.edsoo.ru/f2al
a69%a
15 bubmmoreka [IOK
3 [IpakTnueckas pabota no teme "Pa3Béprka kyoda" https://m.edsoo.ru/f2al
aef6
15 bu6mmoreka [IOK
4 [ap u nunuHap https://m.edsoo.ru/f2al
ad2a
. bu6mmoreka [IOK
15 | TloBTOpEeHME OCHOBHBIX MMOHATHN U METOJOB Kypca 5 Kiacca,
N https://m.edsoo.ru/f2al
5 000011eHNE 3HAHUI
fr6c
. bu6mmoreka [JOK
15 | IloBTOpEHHE OCHOBHBIX IMOHATHN U METOJOB Kypca 5 Kiacca,
N https://m.edsoo.ru/f2al
6 000011eHNE 3HAHUI
924
N bubmuoreka [JOK
15 | TloBTOpeHHE OCHOBHBIX MOHATUH M METOAOB Kypca 5 Kiacca,
N https://m.edsoo.ru/f2al
7 000011IeHE 3HAHUT

faaa



https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1faaa

bu6mmoreka [IOK

15 | TloBTOpEHHE OCHOBHBIX IOHATUN U METOJOB Kypca 5 Kiacca,
o https://m.edsoo.ru/f2al
8 00001IeHre 3HaHNI
fc08
. bubmmoreka [IOK
15 | TloBTOpEeHHE OCHOBHBIX OHATUHN M METOJOB Kypca 5 Kiacca,
o https://m.edsoo.ru/f2al
9 00001IeHre 3HaHNI
feec
. bu6moreka [IOK
16 | TloBTOpEHME OCHOBHBIX MIOHATHH M METOJOB Kypca 5 Kiacca,
0 Y - https://m.edsoo.ru/f2a2
it 00a4
. bu6mmoreka [IOK
16 | IloBTOpEeHHE OCHOBHBIX IMOHATUM U METOJIOB Kypca 5 Kjacca,
. https://m.edsoo.ru/f2a2
1 000011eHNE 3HAHUI
01f8
. bubmuoreka [JOK
16 | IloBTOpEeHHE OCHOBHBIX MOHATUHN M METOAOB Kypca 5 Kiacca,
9 N - https://m.edsoo.ru/f2a2
B 0388
. bu6mmoreka [JOK
16 | TloBTOpEeHHE OCHOBHBIX MOHATUH M METOAOB Kypca 5 Kiacca,
. https://m.edsoo.ru/f2a2
3 00001IeHrEe 3HAHUI

0388



https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a20388

bu6mmoreka [IOK

16 | IloBTOpeHHE OCHOBHBIX MOHATUI M METOJOB Kypca 5 Kiacca,
. 1 https://m.edsoo.ru/f2a2
4 000011IeHre 3HAHNI
0388
. bubmmoreka [IOK
16 | IloBTOpEeHHE OCHOBHBIX MOHITUI M METOJIOB Kypca 5 Kiacca,
. 1 https://m.edsoo.ru/f2a2
5 00001IeHe 3HaHNUI
0388
. bu6moreka [IOK
16 | TloBTOpEHME OCHOBHBIX MIOHATHH M METOJOB Kypca 5 Kiacca,
. 1 https://m.edsoo.ru/f2a2
6 000011IeHNEe 3HAHNIT
069e
. bu6mmoreka [IOK
16 | IloBTOpEeHHE OCHOBHBIX IMOHATHM U METOJIOB Kypca 5 Kjacca,
. 1 https://m.edsoo.ru/f2a2
7 00001IeHe 3HAHNI
069e
. bu6mmoreka [JOK
16 | IloBTOpEHHE OCHOBHBIX IMOHATHN U METOJOB Kypca 5 Kiacca,
N 1 https://m.edsoo.ru/f2a2
8 000011eHNE 3HAHUI
069e
. bubnuoreka [JOK
16 | IloBTOpEeHHE OCHOBHBIX MOHATUHN M METOAOB Kypca 5 Kiacca,
N 1 https://m.edsoo.ru/f2a2
9 000011eHNE 3HAHUI
069e
17 .
0 Bcepoccuiickas npoBepouHast paboTa 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a2069e

6 KIIACC

Nu KoanyecTBo 4acos
Kont Jlata DJIeKTPOHHBbIE
T poJib IpakTn undposbie
eMa ypoka U3y4eH
/ Bcero HbIE yecKkue o0pa3oBaTe/ibHbIE
us
n pador | padoThI pecypchl
bl
o bubaunorex K
ApubdmMeTnyueckne TeUCTBUS C MHOTO3HAYHBIMU HaTypalbHBIMU 6moreka 1O
quCcIaMHu 1 https://m.edsoo.ru/f2a2
08ec
o Bbubanorexa IHIOK
ApubmMeTnueckne TeUCTBUS ¢ MHOTO3HAYHBIMU HaTypajlbHBIMU 1
qyuciIaMu 1 https://m.edsoo.ru/f2a2
Oaea
" Bbubanorexa LIOK
ApubdmMeTnueckne TeUCTBUS C MHOTO3HAYHBIMU HaTypaIbHBIMHU 0
quciIaMu 1 https://m.edsoo.ru/f2a2
140e
" Bbubanorexa LIOK
Apudmernueckue ASHCTBHUS C MHOTO3HAYHBIMU HATYPaTbHBIMU 1
quciIaMu 1 https://m.edsoo.ru/f2a2
1580



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a21580

Apudmernueckue 1eHCTBHUSI ¢ MHOTO3HAYHBIMU HATYypaIbHBIMH

bubmuoreka [JOK

5 https://m.edsoo.ru/f2a2
qHCIIaMU
16de
. . bubnuorexa [JOK
UucoBbie BEIPAXKEHUS, MTOPSIOK ACHCTBHIA, UCTIOIH30BAHUE 1
6 ckOBOK https://m.edsoo.ru/f2a2
0c48
. . bubanorexa IIOK
UucoBbIe BEIPAXKEHUS, MOPSIOK JCHCTBUIA, UCTIOJB30BaHNE 3
7 https://m.edsoo.ru/f2a2
CKOOOK
0d6a
3 UucnoBsle BEIPAKEHMS, IOPAIOK AEUCTBUM, HCTIOJIb30BAHUE
CKOOOK
9 Pa3noxxenue yncna Ha MPOCTbIe MHOKHUTEIN
10 | PasnoxeHue yucia Ha MPOCThIE MHOKUTEIH
11 | PaznoxeHue 4ucia Ha MPOCThIE MHOKUTEIH
12 | PasnoxeHue 4uciia Ha MPOCThIE MHOKUTEIH
13 | PasnoxeHue yncna Ha MPOCThIE MHOKUTEIH
bu6mmoreka [JOK
14 | HauGonbmmii oOuwmii nenurens. BzauMHo npocTelie yncia https://m.edsoo.ru/f2a2

2b9c



https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c

15

HauGonpimmii o0uuii nenurens. B3auMHO npocThie yucia

bubmuoreka [JOK
https://m.edsoo.ru/f2a2
2b9c

16

HauGonpimmii o6mmii nenutens. BzauMHo mpocThie yncia

bu6mmoreka [{OK
https://m.edsoo.ru/f2a2
2b9c

17

Haunbonpmmii o6mmii nenutens. BzanMHO pocThie uncia

bubmmoreka [{OK
https://m.edsoo.ru/f2a2
2b9c

18

Haunmensimee oOriee kpaTHOE

bu6moreka [IOK
https://m.edsoo.ru/f2a2
340c

19

Haunmensimee oOree kpaTHOE

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
340c

20

Haumensiee oOree kpaTHOE

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
340c

21

Haumensiiee 06H_Iee KpaTHOC

bubnuoreka [JOK
https://m.edsoo.ru/f2a2
340c

22

Z[eJ'II/IMOCTL CYMMEBLI U ITPOU3BCACHU

bubnuoreka [JOK
https://m.edsoo.ru/f2a2
2d2c

23

Z[eJ'II/IMOCTL CYMMEBLI U ITPOU3BCACHU

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
3254



https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254

24

Jlenenue ¢ ocTaTkoM

25

Jenenue ¢ ocTaTkoM

bubmuoreka [JOK
https://m.edsoo.ru/f2a2
4104

26

Pemrenue TeKCTOBEBIX 3a/1a4

bubmmorexa [{OK
https://m.edsoo.ru/f2a2
1e90

27

Pemnrenue TeKCTOBBIX 3a/1a4

bubmmoreka [{OK
https://m.edsoo.ru/f2a2
226e

28

Pemrenue TeKCTOBEBIX 3a1a4

bu6moreka [IOK
https://m.edsoo.ru/f2a2
2412

29

n

KontponbHas padoTa o Teme "HaTypanpHbie uncia

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
42a8

30

[ToBTOpeHMe 1 0000IIEHNE MaTepraa

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
4442

31

[lepnienukynspHbie MpsiMbIe

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
4596

32

[lepnieHuKynsApHBIC MPSMBIE

bubnuoreka [JOK
https://m.edsoo.ru/f2a2
4596

33

[TapannenbHple psMble

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
48d4



https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a248d4

bubmuoreka [JOK

34 | TlapamnenbHble TIpsSMBbIC https://m.edsoo.ru/f2a2
4a32
bu6mmoreka [IOK
35| KoopmuHatHas IIOCKOCTb https://m.edsoo.ru/f2a2
4776
bubmmoreka [IOK
36 | KoopmuHaTHas MIOCKOCTh https://m.edsoo.ru/f2a2
4776
bu6moreka [IOK
37 | KoopmuHaTHas TIIOCKOCTb https://m.edsoo.ru/f2a2
4776
38 | Cpennee apudmerrdeckoe
39 | Cpennee apudmernveckoe
bu6mmoreka [JOK
40 | IIporeHTHI https://m.edsoo.ru/f2a2
4eb0
bu6mmoreka [JOK
41 | IlporeHTsI https://m.edsoo.ru/f2a2
4eb0
bubnuoreka [JOK
42 | TlporeHTsI https://m.edsoo.ru/f2a2
4eb0
bu6mmoreka [JOK
43 | IlporeHTs https://m.edsoo.ru/f2a2

4eb0



https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a24eb0

44

[TpuBenenue apoOeil K HAMMEHBILIEMY 00IIEMY 3HAMEHATEIIO

bubmuoreka [JOK
https://m.edsoo.ru/f2a2
61fc

45

[IpuBenenue npobeii K HaMMeHblIEMY OOIIEMY 3HaMEHATEII0

bubmmorexa [{OK
https://m.edsoo.ru/f2a2
61fc

46

CpaBHeHMe, CII0O)KEHUE U BRIUUTAaHUE OOBIKHOBEHHBIX APOOEiH

bubmmoreka [{OK
https://m.edsoo.ru/f2a2
121e

47

CpaBHeHUeE, CIIO)KCHUE M BBIYMTAHUE OOBIKHOBEHHBIX JIPOOCH

bu6moreka [IOK
https://m.edsoo.ru/f2a2
121e

48

CpaBHeHHe, CIIOKEHUE U BBIYMTaHNE OOBIKHOBEHHBIX Apo0eii

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
721e

49

HeﬁCTBHH CJIOKCHUS U BBIYMTAHHUA CMCIIAHHBIX YUCEII

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
749¢e

50

HeﬁCTBHX CJIOKCHUS U BBIYMTAHHUA CMCIIAaHHBIX YUCECII

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
749¢e

51

HeﬁCTBHH CJIOKCHHA N BbIYUTAaHUA CMCIIIAHHBIX YHCCII

bubnuoreka [JOK
https://m.edsoo.ru/f2a2
749

52

HeﬁCTBHH CJIOKCHHUS U BBIYUTAHHUA CMCIIIAaHHBIX YHUCCII

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
749



https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a2749e

53

JlelicTBME YMHOXEHHS CMEILIAHHBIX YU CEN

bubmuoreka [JOK
https://m.edsoo.ru/f2a2
75ac

54

JlelicTBME YMHOXEHHS CMEILIAHHBIX YU CEN

bubmmorexa [{OK
https://m.edsoo.ru/f2a2
638c

55

Haxosxnenue npoOu oT uncia

56

Haxosxnenue npo0u oT uncia

bubmmoreka [{OK
https://m.edsoo.ru/f2a2
76¢c4

57

[IpuMeHeHne pacrpeaenauTeaIbHOTO CBOMCTBA YMHOKEHHS

bu6moreka [IOK
https://m.edsoo.ru/f2a2
77dc

58

[IpumeHeHne pacupeaeIuTeNIbHOTO CBOMCTBAYMHOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
7d40

59

JleiicTBue ielIeHUs CMEIIaHHBIX YUCEIT

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
7ecb

60

HeﬁCTBHC JCJICHHA CMCIIaHHBIX YN CCJII

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
7c00

61

HaxosxneHnue uncia mo ero apoou

bubnuoreka [JOK
https://m.edsoo.ru/f2a2
82c2

62

Haxoxpaenue yricna no ero apoou

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
8448

63

JlpoOHBbIe BBIpR)KEHUS



https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28448

bubmuoreka [JOK

64 | poOHble BEIpaKCHHS https://m.edsoo.ru/f2a2
8c22
bubmmorexa [{OK
65 | dpoOHble BRIpaKCHHS https://m.edsoo.ru/f2a2
8d76
bubmmoreka [{OK
66 | poOHbIe BEIpaKCHHS https://m.edsoo.ru/f2a2
8d76
67 | OtHomeHne
bu6moreka [IOK
68 | JlemeHnue B JaHHOM OTHOIICHUU https://m.edsoo.ru/f2a2
8efc
bu6mmoreka [IOK
69 | /[lemeHne B JaHHOM OTHOIICHUH https://m.edsoo.ru/f2a2
9064
[IpakTruueckas padota o tTeme "OTHOIIECHHE UTMHBI OKPYKHOCTH bubmorexa LOK
70 p" "p 8 Py https://m.edsoo.ru/f2a2
K €€ TuaMeTpy 9bea
bubnuoreka [JOK
71 | Ilpomopiwus https://m.edsoo.ru/f2a2
91e0
72 | Tlpomopuus
73 | Ilpsimas u oOpaTHas IPOMOPIUOHATHLHBIE 3aBUCHMOCTH



https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a291e0

74

[Ipsimast u oOpaTHast MPOTIOPIMOHATILHBIE 3aBUCHMOCTH

bubmuoreka [JOK
https://m.edsoo.ru/f2a2
6512

75

Macurtad

bubmmorexa [{OK
https://m.edsoo.ru/f2a2
818c

76

Macurrad

bubmmoreka [{OK
https://m.edsoo.ru/f2a2
8are

77

Pemenne TeKCTOBBIX 3a7a4, COAEPKAMIUX IPOOU U MPOTICHTHI

bu6moreka [IOK
https://m.edsoo.ru/f2a2
9546

78

Pemenne TeKCTOBBIX 3a7a4, COAEPIKAIIUX IPOOH U MPOTICHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
9a46

79

Pemenne TeKCTOBBIX 3a7a4, COAEPKAMIUX IPOOU U MPOTICHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
9a46

80

Kontponbnas padota o teme "JIpoou"

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
9d34

81

[ToBTOpeHue u 06001IeHNE MaTepuaa

bubnuoreka [JOK
https://m.edsoo.ru/f2a2
5428

82

OceBas u HCHTpaJIbHAsA CUMMCTPUA

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
52ca

83

ITocTpoenne cuMMeTpHUHBIX (UTYp

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
57fc



https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a257fc

84

[TocTpoenne cuMMETpUUHBIX (UTYp

bubmuoreka [JOK
https://m.edsoo.ru/f2a2
57fc

85

[TpakTudeckas pabota o Teme "OceBas cummerpus”

bubmmorexa [{OK
https://m.edsoo.ru/f2a2
598c

86

CuMMeTpHs B IPOCTPAHCTBE

bubmmoreka [{OK
https://m.edsoo.ru/f2a2
5ae0

87

PackpriTre cko6ok

bu6moreka [IOK
https://m.edsoo.ru/f2a2
bh274

88

PackpsiTie ckoOoK

bu6moreka [IOK
https://m.edsoo.ru/f2a2
bh972

89

Koaddumument

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2
bada

90

Koaddumuent

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
bbe8

91

IToxoOHbIe citaraeMbie

bubnuoreka [JOK
https://m.edsoo.ru/f2a2
bd14

92

HOI[O6HLIC cl1araCMbIC

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2
be40



https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2be40

bubmuoreka [JOK

93 | Pemenue ypaBHeHHI https://m.edsoo.ru/f2a2
ald%
bubmmorexa [{OK
94 | Pemenue ypaBHeHHI https://m.edsoo.ru/f2a2
az2f2
95 | Pemenue ypaBHeHHI
bubmmoreka [{OK
96 | UYeThIpexyroJbHUK, TPUMEPHI YETHIPEXYTOJIEHUKOB https://m.edsoo.ru/f2a2
arsc
bu6moreka [IOK
97 | TlpssMoOyroibHHUK, KBaJpaT: CBOMCTBA CTOPOH, YIJIOB, AUAroHaJeH https://m.edsoo.ru/f2a2
ab94
bu6mmoreka [IOK
98 | IIpsmoyroJIbHHMK, KBaJpaT: CBOMCTBA CTOPOH, YIJIOB, THaroHaIeH https://m.edsoo.ru/f2a2
ab94
bu6mmoreka [JOK
99 | Hsmepenue yrioB. Buabl TpeyrojJbsHHUKOB https://m.edsoo.ru/f2a2
9eb0
10 bubmuoreka [JOK
0 N3mepenue yrios. Buasl TpeyroJbHUKOB https://m.edsoo.ru/f2a2
9eb0
10
1 [lepumeTp MHOrOyrojabHHUKa
10

cDOpMYJ'IIJI NEepuUMETpa U Ijaomaau npsAMoyrojJbHUKa



https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a29eb0

bubmuoreka [JOK

10

3 [Tpaktuyeckas padora no teme "[lnomans kpyra" https://m.edsoo.ru/f2a2
ae8c

10 | KonTposbHas paboTa mmo teme "BripakeHus ¢ OykBamu. Ourypsl

4 Ha II0CKOCTH"

10

5 [ToBTOpeHuMe u 0000IIIEHNE MaTepuaia

10

5 [TonoxwurenpHble U OTPUIATENBLHBIEC YHCIIA

10 bubmmoreka [{OK

7 [TonoxurenpHbIE U OTPULATENBHBIEC YHCIA https://m.edsoo.ru/f2a2
bféc
bu6mmoreka [IOK

10

3 [IpoTHBOMOJIOKHBIE YMCTIA https://m.edsoo.ru/f2a2
c07a
bu6mmoreka [JOK

10

9 [IpoTHBOMOJIOKHBIE YMCTIA https://m.edsoo.ru/f2a2
cl7e

11 bu6mmoreka [JOK

Moayns uncna https://m.edsoo.ru/f2a2

0
c886

11 bubmuoreka [JOK

1 Moayns uncna https://m.edsoo.ru/f2a2
cade

1 bu6mmoreka [JOK

5 CpaBHEHUE MOJOKUTENBHBIX U OTPULIATENBHBIX YUCEI https://m.edsoo.ru/f2a2

chab



https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2cba6

bu6mmoreka [{OK

11
3 CpaBHEHHE MOJIOKUTEIIBHBIX U OTPHULIATEIILHBIX YUCET https://m.edsoo.ru/f2a2
ce30
1 bu6mmoreka [IOK
4 CpaBHEHHE TOJIOKUTEIBHBIX U OTPUIATEIIBHBIX YHCETT https://m.edsoo.ru/f2a2
cf48
11
5 N3MeHenune Benn4rH
11 | CnoxeHwue MOJOKUTETHHBIX U OTPUIIATSITLHBIX YUCEI C
6 MTOMOTIIBIO KOOPAWHATHOM MPSMOI
11 | CrnoxeHue NOJOKUTENbHBIX U OTPULIATEIBHBIX YHCEI C
7 MOMOIIbIO KOOPAUHATHOM MPSIMOi
bu6mmoreka [JOK
11 | CrnoxeHue NOJOKUTENBHBIX U OTPULIATEIBHBIX YHCEI C
. . https://m.edsoo.ru/f2a2
8 MIOMOIIBI0 KOOPJIUHATHOMN IPSIMOit 4330
bubnuoreka [JOK
11 | CrnoxeHue NOJOKUTENBHBIX U OTPUIIATEIBLHBIX YHCEI C
. . https://m.edsoo.ru/f2a2
9 MTOMOIIBI0 KOOPJUHATHON MPAMOit
d9g4
12 bubmuoreka [JOK
0 CrnosxeHne OTpULaTEeIbHBIX YNCE https://m.edsoo.ru/f2a2

dab0



https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2dab0

bubmuoreka [JOK

12

1 CrnosxeHne OTpULaTEeNbHbIX YHCE https://m.edsoo.ru/f2a2
ddee

12 bubmmoreka [{OK

5 CrnoxxeHue 4uces ¢ pa3HbIMH 3HAKaMH1 https://m.edsoo.ru/f2a2
defc

12 bubmmoreka [{OK

3 CrnoxxeHue 4uces ¢ pa3HbIMH 3HAKaMH1 https://m.edsoo.ru/f2a2
e384

12 bu6moreka [IOK

4 Crio)keHue 4KceN ¢ pa3HbIMU 3HAaKaMHu https://m.edsoo.ru/f2a2
e5f0

12 bu6moreka [IOK

5 JleiicTBHE BRIYMTAHUS https://m.edsoo.ru/f2a2
e762

12 bu6mmoreka [IOK

5 JleiicTBHE BRIYMTAHUS https://m.edsoo.ru/f2a2
eb90

12 bu6mmoreka [JOK

7 JleiicTBuE BHIYMTAHUS https://m.edsoo.ru/f2a2
ecf8

12 bubnuoreka [JOK

3 JleficTBUE YMHOXKEHUS https://m.edsoo.ru/f2a2
eell

12 bu6mmoreka [JOK

JleficTBHE YMHOKEHUS https://m.edsoo.ru/f2a2

9
248

13

JlelicTBUE yMHOKEHUS



https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a2f248

13

JeiicTBue neneHus

13

9 JeiicTBue neneHus

13 .

3 JeiicTBue neneHus

13

4 PannonaneHbie yncia

13

5 PanmonansHbIC yncaa

13 N . .

6 CBoiicTBa ACUCTBUY C paIIMOHATHLHBIMHU YHCIIAMHA

13 bu6mmoreka [IOK

7 CBolicTBa ACMCTBUH C pallMOHATBLHBIMU YHCIAMH https://m.edsoo.ru/f2a3
035a

13 bu6mmoreka [JOK

3 CBolicTBa ACMCTBUI C pallMOHAIBLHBIMU YHCIAMU https://m.edsoo.ru/f2a3
04c2

13 bu6mmoreka [JOK

9 CBoiicTBa AEMCTBUH C pallUOHATBHBIMHU YHCIIAMHU https://m.edsoo.ru/f2a3
04c2

14 bubmuoreka [JOK

0 CBolicTBa ACMCTBUI C pallMOHAIBLHBIMU YHCIAMH https://m.edsoo.ru/f2a3
04c2

1 bu6mmoreka [JOK

1 Pemenune TexkcToBbIX 3a/1a4 https://m.edsoo.ru/f2a3

05e4



https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a305e4

bubmuoreka [JOK

14
Pemenue TekCTOBBIX 33124 https://m.edsoo.ru/f2a3

2
0706

14 bubmmorexa [{OK

Pemenue TekCTOBBIX 33124 https://m.edsoo.ru/f2a3

3
0706

14 | KouTponbHas padoTa no Temam "bykBeHHbIE BhIpaKEHUS.

4 [TonoxurenpHbIe M OTPULATENBHBIEC YUCTA"

14 bu6mmoreka [IOK

5 [ToBTOpEeHME 0 0600IICHIE MaTepHaa https://m.edsoo.ru/f2a3
Oca6

14 bu6mmoreka [IOK

5 [IpencraBnenue uncnoBoit nHGOPMAIMK Ha rpaduKax https://m.edsoo.ru/f2a3
11d8

14 bu6mmoreka [JOK

7 [Ipencrarnenue uncioBoi nHGopMaIuu Ha rpadukax https://m.edsoo.ru/f2a3
178c

14

3 Cronbyatbie ¥ KpYroBble TUArpaMMbI

14

Cronbuatble U KPYroBbIE€ JHArpaMMbl



https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a3178c

bu6mmoreka [{OK

15
0 [Ipaktuyeckas padora no Teme "[locTtpoenune muarpamm” https://m.edsoo.ru/f2a3
18ae
15 | TlpsimoyroJibHBIN Hapajiesenunea, Kyo, mpusma, mupaMmuaa bubmorexa HOK
PAMOYE P > 1D 1P > 1P ’ https://m.edsoo.ru/f2a3
1 KOHYC, IIWJIMHJP, 1map u chepa
19c6
15 | TlpssmoyroJibHBIN apajyIeNenunea, Kyo, mpu3ma, mupamMmuga bubmiorexa HOK
PAMOIE P > 1 ’ ’ https://m.edsoo.ru/f2a3
2 KOHYC, IIWJIMHJP, 1ap u chepa
lafc
15 bu6moreka [IOK
3 N3obpaxenne npocTpaHCTBEHHBIX (pHUryp https://m.edsoo.ru/f2a3
206a
15
4 N3obpaxenne npocTpaHCTBEHHBIX (pHUryp
15 N
5 [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, IIMJIMHIPA U KOHYCa
15 | IIpaxTtuueckas pabota nmo teme "Coznanue Mmozenei bubmorexa HOK
" https://m.edsoo.ru/f2a3
6 MIPOCTPAHCTBEHHBIX (DUTYD

252¢e



https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a3252e

bubmmoreka [{OK

15| OO0BeM IpAMOYroJIbHOTO Hapauieiaenunena, kyoa. @opMysl
PAMOYT P Y Py https://m.edsoo.ru/f2a3
7 o0BeMa
21c8
15| OOBéM npsAMOYroapHOTO Mapaenenuneaa, kyoa ®opmyst bubmmorexa [TOK
. https://m.edsoo.ru/f2a3
8 00BEMa
234e
15 | IloBTOpeHHE OCHOBHBIX MOHSATUI U METO/I0B KypcoB 5 U 6 bubmorexa HOK
o https://m.edsoo.ru/f2a3
9 KJ1acCOB, 0000IIIEHNE U CUCTEMATHU3alis 3HAHUI 28fa
. bu6mmoreka [IOK
16 | TloBTOpeHHE OCHOBHBIX MOHSATHH M METOJIOB KYpCcOB 5 U 6
. https://m.edsoo.ru/f2a3
0 KJIaCcCOB, 0000IIIEHNE U CUCTEMAaTU3alHs 3HAHUH 9a9c
16 | IloBTOpeHHE OCHOBHBIX MOHSATHI U METOJIOB KypcOB 5 U 6 brbmaorexa IJOK
. https://m.edsoo.ru/f2a3
1 KJIacCOB, 0000IIIEHNE U CHCTEMAaTH3alls 3HAHUHI

2bd2



https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a32bd2

bu6mmoreka [{OK

16 | TloBTOpeHHME OCHOBHBIX HOHSATHIA U METOIOB KYpCOB 5 1 6
. https://m.edsoo.ru/f2a3
2 KJIaCcCOB, 0000IIEHNE U CHCTEMATH3allMs 3HAHUHI 319¢
. bubmmoreka [{OK
16 | TloBTOpeHHME OCHOBHBIX IOHSATHIA U METOIOB KYpCOB 5 U 6
. https://m.edsoo.ru/f2a3
3 KJ1accoB, 0000IIIEHNE U CUCTEMATHU3alis 3HAaHUI 3352
. bu6mmoreka [IOK
16 | TloBTOpEeHME OCHOBHBIX IMOHSATHH U METOJIOB KypcoB 5 1 6
. https://m.edsoo.ru/f2a3
4 KJIacCOB, 0000IIICHNE U CHCTEMAaTH3allls 3HAHUHI 3506
. bu6mmoreka [JOK
16 | TloBTOpeHHE OCHOBHBIX MOHATUH U METOJIOB KYpCcOB 5 U 6
. https://m.edsoo.ru/f2a3
5 KJIaCcCOB, 0000IIIEHNE U CHCTEMATH3allMs 3HAHUHI 3780
. bubnuoreka [JOK
16 | IloBTOpeHHE OCHOBHBIX MOHSATHI U METOJIOB KypcOB 5 U 6
. https://m.edsoo.ru/f2a3
6 KJIacCoB, 0000IIIeHNEe U CUCTEMATH3alls 3HAHUHI

38b6



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a338b6

bubmuoreka [JOK

16 | II % €T0JI0 coB5u6
OBTOPEHHE OCHOBHBIX IMOHSATHI U METOJIOB Kylj BS5wu 1 hitps://m.edsoo.ru/f2a3
7 KJIaCcCOB, 0000IIEHNE U CHCTEMATH3allMs 3HAHUHI 39ce
16 | TloBTOpeHHME OCHOBHBIX IOHSATHIA U METOIOB KYpCOB 5 U 6 bubmiorexa HOK
. 1 https://m.edsoo.ru/f2a3
8 KJ1accoB, 0000IIIEHNE U CUCTEMATHU3alis 3HAaHUI 3ad2
16 | TloBTOpEeHME OCHOBHBIX TIOHSTHIA U METOJOB KYpCOB 5 1 6 bubmiorexa HOK
. 1 https://m.edsoo.ru/f2a3
9 KJIacCOB, 0000IIICHNE U CHCTEMAaTH3allls 3HAHUHI 4478
17 .
0 Bcepoccuiickas nmpoBepouHas padota 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 170



https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a34478

YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Matemaruka (B 2 yactax), 6 kinacc/ Bunenkun H.S1., XKoxos B.I., UecHokoB
A.C., Anexcanapona JI.A., IIsapudypa C.U., AkiimonepHoe oOI11ecTBO
«3narenscrBo «lIpocsemenue»

* Maremaruka: 5-i kjacc: 6a30BbIil ypOBEHb: YU€OHUK: B 2 4acTAX, 5 Kiacc/
Bunenkun H.4., ’Koxos B.1., UecnokoB A.C. u npyrue, AKHHOHEPHOE
obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUYUTEJIA

Martematuka: 5 - 6-¢ kaccel: 0a30BbI YPOBEHb: METOAMYECKOE MTOCOOHE K
npeIMeTHOM TuHuK yueOHukoB o Mmarematuke H.5l. Bunenkuna, B.1.
Koxosa, A.C. UecHokoBa u n1p. - Mocksa: [Ipocsenienue, 2022. - 64¢

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
https://lesson.edu.ru/



MHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MuHucTepcTBO 00pa3oBanus u Hayku Camapckoii od1acTu

I[enapTaMeHT OﬁpaSOBaHI/IH AAMUHUCTPAIUU TOPOACKOI0 OKpYyra ToabarTu

MBY «lllkona Ne 59»
PACCMOTPEHA MMPUHSTA YTBEPKJIEHA
Ha 3acenanuu MO Ha 3aceaHuu Hupexrop MBY «lIkona Ne 59»
YUUTENEH MaTEMATUKU U [Tegaroruueckoro Cosera E.H. Poxxko
WHQPOPMATHKH YupexaeHus

Iporoxou Ne 1 ot 30.08.2023 . ITpoTtoxos Ne 23 ot 30.08.2023 r. IIpmka3s Ne 280 ot 30.08.2023 r.

PO)KKO OU=aunpeKTop LUKOrb,
O="MBY ""lLkona N2
EneHa 59", CN=Pox«o EneHa
HukonaesHa,
H MKOJnaeBH E=school59@edu.tgl.ru

00 94 e7 5c e6 89 f2 bb d3
a 2024-01-29 12:49:01

PABOYASA ITPOI'PAMMA
(ID 1212516)
YueOHOro Kypca «AJiredopa»

JUIs oOyJaromuxcs 7-9 KiaccoB

ToabsaTTH, 2023



IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUEC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKH3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX MPEACTAaBICHUN O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTeMaTHYEeCKOM HAayKOW SBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUS M KauecTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBpEMEHHOM Hu(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETU3aInIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESITEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUecKre JMHUHN: «Yucma u
BBIUUCIICHUSY, «AJreOpandeckue BBIPKCHU», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUUY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
M3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00y4aromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieliaXx MaTeMaTHYeCKOro oOpa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYEeCKOTO
si3bika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YMciaa W BBIUUCICHUS» CIY)KUT OCHOBOM JUIsl JTAJIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TIOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA yYPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMH W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Conepxanue JIByX anreOpamvecKux JUHHH — «AnreOpandeckue BBIPOKEHHSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHuUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SIBICHUH peabHOro Mupa. B 3amaum oOydeHus anreOpe BXOAT TaKKe
najbHeHIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYKICHHA.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepualia CIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOUIMXCS YMEHHS HCIIOJIBb30BaTh pa3iIMYHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIM Kypc «Airebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0i] OT OJHOM (GOpMBI 3amucu Jpoleil K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKUe JISHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HATypaJIbHBIM IOKa3aTeNieM: OIpeesieHne, MpeoOpa3oBaHne BBIPAKEHHH Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYPAJIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacKpPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOrouseHa. CioxeHue, BBlYMTaHUE, YMHO)KEHUE
MHOTrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOXKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. PaznokeHne MHOrO4JI€HOB HA MHOXKHTENH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHUs, IIpaBuia NpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadu. Perenue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpapuk. Cucrema JIByX JMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PelieHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33aJau C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimoil. YUucnoBble NpoMexyTKd. PaccrosiHue Mexay AByMs
TOYKAMU KOOPJAMHATHOU MPAMOil.

[IpsimoyronbpHast cucrtema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KOOpAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3alaHHbIX (Gopmyramu. UrteHue rpaduxos
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumn y = [X|. I'padudeckoe peiieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa 1 BLIYUCICHUSA



KBangpatuslii kopenb u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOMCTBA apu(pMETHUECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CraHgapTHas 3allluCh YHCIIA.

Anrebpanyeckue BelpakeHUSIAJredpandeckue BbIpasKeHU sl

KBanpatublil TpEXUsieH, pa3aoKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoid npodu. CroxeHwue,
BBIUMTAHHUE, YMHOKCHHUE, JCNeHHE anreOpandeckux ApoOeil. ParpioHanbHbie BHIpAKEHUS U WX
npeoOpa3oBaHHUe.

VYpaBHeHMs 1 HEpaBEeHCTBAY pABHEHMS] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIAIIMXCA K JIMHEWHBIM U KBaapaTHbIM. Ilpocrelimme apoOHoO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

OyHKINNPYHKINH

[Tonsarue ¢ynkmuu. O6nacTh onpeneacHUuss ¥ MHOXKECTBO 3HaueHH (pyHkmmu. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumn. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHMA, OTpaXKaloINX peaabHbIe MTPOIECCHI.

OYHKIMY, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHBIE ynCcIa, UPPALMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC ECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEMCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAAIIMXCA K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C IBYMsS NEpeMEHHBIMH U ero rpaduk. PemeHue cucreMm AByX JMHEHHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucTeM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKIMNDYHKIUU

KBanpatuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHl BEpPUIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucnossle 1ocie10BaTeIbHOCTH YU CI0BBIE OCIEA0BATEILHOCTH M IIPOrPecCu

[ToHATHE YMCIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WiIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl  N-ro 4ieHa
apupMETHUECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne dieHOB apuPMETHIECKONM W TEOMETPHUYECKON MPOTPEecCHil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN poCT. CI0KHbIE MPOLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMAaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKCHHSIM POCCHMCKHMX MAaT€MaTHKOB M POCCUHCKOU
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTABICHUEM O MAaTeMAaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIS1 YCHEIHON Mpo¢ecCHOHANbHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHUs W
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS 4YEJIOBEKa, MPHUPOAbI U OOIIECTBa, MNOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKOW MAesITeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM T[O3HAaHUS MHUpPA, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[J0POBOTO 00pasa >KW3HU (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUN U
OTIbIXa, peryispHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MpUMEHEHHEe MaTeMaTH4eCKUX 3HAHUU IS pelleHus 3agad B o01acTu
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TNOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUH JIJIsI OKpY’KaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanms K H3MEHAOIMMCS YCIOBHAM COLUAILHOM M IPUPOAHON Cpelbl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
mozei, mpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETCHIIUH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNTAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMiO, BOCIPUHHMATH CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eicTBUsA:

® BBISBIIAT M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHHHA MEXIy MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAIINN, OCHOBAHHUS JIJIs1 0000IICHUS
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (JOPMYIUPOBATH U MPEOOPA3OBHIBATh CYKJICHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUns B (haKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIsS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e pa3buparh J0Ka3aTelbCTBA MaTEMaTHUYECKUX YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh APryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHNUS;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KAaK  KCCIEAOBAaTENbCKUI  MHCTPYMEHT  IMO3HAHUS,
dbopMynupoBarth BOIIPOCHI, bukcupyromye POTUBOpEYHE, pobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIIEJOBAHUE IO YCTAHOBIEHUIO OCOOCHHOCTEM MaTeMaTH4ecKOoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOH;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
Pe3yIbTaTOB, BHIBOJOB U 0000IIEHUII;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATH3HPOBATh W HHTEPIPETUPOBATH WH(POPMAIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIMH 110 KPUTEPHUSM, MPEITOKEHHBIM YUUTEIEM HITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOHM CYXKICHHS C CYKJICHUSIMH JPYTHX YYaCTHHKOB JIMAJIOTa,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3agad Mpe3eHTAlud U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATD 11eJIb COBMECTHOMN JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3TrOBbI€ IITYPMbI U APYrH€), BBINOJIHATH CBOK YacTh pabOThl U KOOPAUHHUPOBATH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJNTOPUTM pELICHMs 3aJaud (WM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOITPOBECPKHU, CAMOKOHTPOJIA MPOHECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABICHHOMN LIEJIA U YCIOBUSAM,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJacce OOYydJaOMIMIACSA TIOJNYYHT CJIEAYIOIIUE NpPEIMETHBIC
pe3ybTaThI:

Yuciia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKkue ICUCTBUS C
paloHaIbHBIMU YK CIIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHMS] 3HAUEHUH JPOOHBIX BBIPAKEHUH, COJEp)KalIUX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBHIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAI0UYMBATH PAllMOHAIBHbBIE YHCIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUH, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTENIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLIUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHUS] B MHOTOUWIEH IPUBEIACHUEM MOJ00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWICHA HAa MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH ClaraeMblX, IpUMeHEHHUs (opMysa COKpaléHHOIro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHWs pa3IMuHbIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonb3oBaTh CBONHCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIpaXKCHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsSI MpaBuUia Mepexona OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METo bl PH PEIICHUH JIUHEHHBIX YPABHEHUH U UX CHCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
MePEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemath cucreMbl ABYX JIMHEHHBIX ypaBHEHHUH C JBYMS NEPEMEHHBIMHU, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpsIMOM TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUKN. CTpouTh rpaduk QyHKIUU Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (QyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuii croco® MpeACTaBICHUS W aHalu3a WHPOPMAINH, W3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE ICUCTBUTEIBHBIX YHMCET IJIS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCIIOJIb3Ys IPU HEOOXOAUMOCTH KaIbKYJIATOP, BBIIOJIHATh IPEOOpa30BaHUs BbIPaKEHUM,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LENbIM I0Ka3aTeJeM, BBINOJIHATH I[PeoOpa3oBaHUs
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBaspaTHbIN TPEXUICH HA MHOXKHUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBapPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHHH C ABYMS [IEPEMEHHBIMHU.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHHH pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIpoYee).



[lepexoauts OT cloOBeCHOW (OPMYIUPOBKH 3aqauul K e€ anreOpanyeckod MOIETH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLIEHKH, pellaTh JUHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CUMBOJIMYECKHE OO0O03HAYCHUS), ONPENCNATh 3HaueHWe (QYHKIMU IO 3HAYCHHUIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydenuss B 9 kJjacce OOydarOIIMICS TMOJYYUT CIEAYIOIINE MPEAMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE MTPUEMBI, BBITIOJIHATH BHIUMUCICHUSI C UPPALIMOHATIBHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

Okpyrnarh [eHCTBUTENbHBIE YHCIIA, BBIMOIHATH NPUKUIKY pe3yjibTaTa BBIYHCIICHUH,
OIICHKY YHMCJIOBBIX BhIPAKEHHI.

YpaBHeHUs] 1 HEPABEHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpaBHEHMs, ypaBHEHHUS, CBOJAIIMECS K HUM,
npocTeime IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemath cuctembl IBYX JIMHEHHBIX YPaBHEHHM C JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemars TekcToBble 3ajaud  anreOpanyecKuM CHOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YpaBHEHHUS UM CHUCTEMBI IBYyX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpocTeiIIre NCCIeTOBAaHMS YPAaBHEHUN U CUCTEM YpaBHEHUM, B TOM UHCIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CHCTEeMa YpaBHEHUI PEIleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemarp nuHeliHble HEpaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIlIeHHe
HEPaBEHCTB Ha YHCIOBOU MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemartp cucreMbl JHHEMHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMBbl HEPABEHCTB HA YHCIOBOW MPSIMOMH,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBathe QyHKIIMHM U3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTHYECKH PACIIOJIOKEHUE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMAaTHYECKU TpapuKH KBAJPATHYHBIX (DYHKIMIA, ONHCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro (yHKOHI0O 10  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U TEOMETPHUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOCO0ax
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, cBsS3aHHBIE C YHCIOBBIMHU IOCIIENOBATEIHLHOCTSIMH, B TOM YHWCIIE 33a4d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 3 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBagpaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u npyrue; nox pexn.
TensikoBckoro C.A., AkuonepHoe o61iectBo «M3narenscTBo
«IIpocsenieHue»

* Martemaruka. Anre0pa: 8-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK, 8 Kinacc/
Makapserues 0. H., Munatok H.I'., HemuikoB K.W. u apyrue; nox pex.
TensikoBckoro C.A., AkuronepHoe o61iectBo «M3narenscTBo
«IIpocsenieHue»

* Matemaruka. Anredpa: 9-it kiacc: 60a30BbIi ypOBEHb: yUeOHHK, 9 Kiacc/
Makapserues 10.H., Munatok H.I'., HemikoB K.W. u apyrue; nox pex.
TemsxoBckoro C.A., AknronepHoe o6011ecTBo «3marenscTBo

«IIpocBemenue»

METOANYECKHUE MATEPUAJIbI IS YUYUTEJISA
https://uchitel.club/

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://school-collection.edu.ru/
https://resh.edu.ru/

https://educont.ru/



MHUHUCTEPCTBO IMPOCBELEHUSI POCCUIICKOM ®EJEPALIUUA

MunucrepcrBo o6pazoBanusi 1 Hayku Camapckoi odsacTi

I[enapTaMeHT OﬁpaSOBaHI/IH AAMUHUCTPAIUU TOPOACKOI0 OKpYyra ToabarTu

PACCMOTPEHA

Ha 3acenanuu MO
YUUTENEH MaTEMATUKU U

WHQPOPMATHKH

IIpotoxoa Ne 1 ot 30.08.2023 r.

MBY «lllkona Ne 59»
MMPUHSTA YTBEPKJIEHA
Ha 3aceaHuu Hupexrop MBY «lIkona Ne 59»

ITegarornueckoro Cosera

E.H. Poxxko

YupexnaeHus

ITpoTtoxos Ne 23 ot 30.08.2023 r. IIpmka3s Ne 280 ot 30.08.2023 r.

PABOYASI IPOTPAMMA
(ID 1218133)

yueoHOro kypca «I'eometpus»

JUIs oOydJaromuxcs 7-9 KiaccoB

ToabsarTH, 2023
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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh H3Y4YeHHE CBOMCTB M pa3MepoB (uryp, MX OTHOIICHWH W B3aMMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 3aKJIIOUAETCSI B TOM, YTO O0y4aromuiics
YUHUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKIACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHus «OT MPOTUBHOIO», OTINYATh CBOICTBA OT MPU3HAKOB, (POPMYJIHpPOBATH OOpaTHBIE
YTBEPIKJICHHSL.

Bropoii 11en1p0 U3y4eHus reOMETPUU SIBIISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpH
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydarolmuics OOJDKEH HAY4YUTbCS OIPENENIUTh TNeOMETPHUYECKYI0 (Urypy, OIucaTh
CIIOBAaMHU JAaHHBIA 4YEpPTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, pacCcuUTaTh
HEOOXOUMYIO JIJIMHY OINTOBOJOKOHHOTO Kalenss Wik TpeOyemble pasMmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUU.
[Ipn pemennn 3amad  MPAKTHYECKOIO  XapakTepa OOydYaloUIuics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEANbHBIX JKU3HCHHBIX CHUTYAIlMid, TPOBOJUTH BBIYHCICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBS3U TEOMETPUU C JPYTUMU YUCOHBIMH IPEAMETAMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENCICHHUS TEOMETPUYCCKUX (QUTryp H  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYCHHbIX YMEHUHN B (U3HKe U TEXHUKE. DTH CBSI3U Hanbouee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYAET CIICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M uX CBOMcTBay, «l3MepeHue TreOMETPUYECKUX BEJIUYHHY,
«/lexapToBbl ~ KOOpAWHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus Mo00Us.

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 daca: B 7 kiacce — 68 4acoB
(2 gaca B Henen0), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnabie monaruss reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yros. Buuasl yrios.
Beprukanbable M CMexHBbIE yribl. buccekrpuca yrima.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUH TpeyroJibHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHelil TpeyroJbHUK. CBOMCTBO MEIMAHBI IPSMOYIOJIBHOTO TPEYrOJIbHHKA,
MpOBEACHHON K TrumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o OoJIbLIEM yriie 1 OoJblIeli CTOpOHE TpeyrojibHUKA. [leprneHuKynsp u HakJIOHHas!.

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria ¥ CEepeIMHHBIA NEPHNEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M Kpyr, XOpJa M JuaMeTp, MX CBOWCTBAa. B3auMHOe pacmnoliokeHue
OKpPY)KHOCTH U mnpsMmoil. KacarenbHass U cekyiias K OKpyKHOCTH. OKpyXKHOCTb, BIMCAHHAs B
yroi. BnmcanHas u onrcaHHas OKpY>KHOCTH TPEYTOJIBHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajuieorpaMmoB (MpSMOYTOJIbHUK, poMO, KBaapaT), UX MPU3HAKU U CBOWCTBA. Tpamenus,
paBHOOOKas Tpamenus, e€ cCBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meton ynBoenus menuanbl. Llentpanbnas cummerpus. Teopema Daneca U TeopeMa o
MIPOIMOPIIMOHAIBHBIX OTPE3KAX.

CpenHue THHUH TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroibHHKa.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUs P PELICHUH MTPAKTHUECKUX 3a1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHHKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHUE MJI0Ia e Mo100HBIX GUryp.

Brruncnenue niomnianeit TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa nmpu pemeHud HOPaKTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSIMOYTOJILHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrincanHble ¥ LIEHTpalbHBIE YIJIBI, YTOJ MEXJIY KacaTelbHOW W XOPJOW. YTJIBI MEXIy
XOpJlaMM ¥ CeKylMMH. BrucaHHble W ONUCaHHBbIE YETBIPEXYrOJbHUKH. B3aumuHoe



pacrnoyio’keHue JByX OKpyxkHoctei. Kacanume okpyxHocteil. OOimiue KacartelbHble K JIBYM
OKPYXHOCTSIM.
9 KVIACC

Cunyc, xocunyc, TaHrenc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa (MOAynb) BEKTOpA, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOIMOIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalyd HaJ
BeKkTOpamu. Pa3nojkeHue BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ Mpou3BeIeHNE BEKTOPOB, IPUMEHEHHUE /Il HaX0K/IEHUS JJIUH U YIJI0B.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOpJMHATaX, MlepecedyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpyXHOCTHU. ['paiycHas u paavraHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpykHOCTeH. [Inomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU (QUTYp (J1€MEHTapHbIe MTPE/ICTaBICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMBl ydeOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWMHA U peau3allii €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JO0CTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEIICHWU MPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIBHONH TpaeKTOpUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHI, YMEHHUIO BUJETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak cdepbl 4eloBEYEeCKOW MesITeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMe  KYJBTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusnyeckas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBBIKA peQIIEKCUU,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIeH Cpenpl, IJIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUY HOBBIX 3HAHHM, B TOM 4HCIe (HOPMYIHPOBATH HUICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOIIMM KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble joruyeckue aeicTBUsA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAIK, OCHOBAHHUS JIJIsi 0000IeHUS U
CpaBHEHHSI, KpUTSPUHU TIPOBOJIMMOTO aHAIIN3A,

® BOCIPUHHUMATH, (HOPMYIUPOBATh M IMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
JTAHHBIX, HAONIONEHUAX M YTBEPXKICHUSAX, NpeIyiaraTb KPUTEPUU [UIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HMHJYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (IpSIMbIE U OT IPOTUBHOIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECIOXKHBIE J0Ka3aTeIbCTBA MaTeMaTHUeCKUX (aKToB,
BBICTPaMBaTh apryMEHTALMIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATDH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOCOO pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh Haubosiee MOIXOMSAIINUNA C YIETOM CaMOCTOSITENIbHO BbBIJCIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE U JaHHOE, (hOpPMUPOBATh THUIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOMBIIOE HCCIIEOBAaHME TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

e caMocTOoATeNnbHO (opMynupoBaTh O0OOIIEHHS W  BBIBOABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUsS, OIEHUBATH JTOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOIKHOC PAa3BUTUC ITPOLECCCA, 4 TAKKC BbBIABUI'ATh MPCAIIOJIOKCHUSA
O €ro pa3sBUTHUHN B HOBBIX YCIIOBHUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IUYHbIX BUJIOB U (POPM MpEACTABICHUS;

BBIOMpaTh (hopMy IpeacTaBieHus WHOOPMAIMH U WIIIOCTPUPOBATh peIlaeMble 3a1a4H
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JedCcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHUsS 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4EHHBIN pe3ynbTar,

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYIHMX YYaCTHHKOB JIMAjora, 0OHAPYKHBATh Pa3lIndue
U CXOJICTBO TIO3WMIIMH, B KOPPEKTHOW ¢opme (GopMyIHpoBaTh pa3HOTIACHS, CBOH
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCTHOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U MHAUBUAYAIbHON pabOTHI PU
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOrOBapuUBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHrs, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PAa0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh Ka4€CTBO CBOETO BKJaJa B OOLIUI MPOAYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BbIOMpATh C€Hoco® pemeHust ¢ Y46TOM MMEIOUIMXCS PeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN C y4ETOM
HOBOH MH(pOpPMaIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MpOLECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHYEeCKOMH 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPU PELIEHMU 3a]1a4M, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTABJICHHOM LIEJIM U YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHUS WM HEJAOCTHKCHHUS 11T, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydarOUIMICA TIOJYYUT CIEAYIOIIUE NPEIMETHBIC
pe3yIbTaThl:

PacriozHaBaTth uM3ydeHHBIE Te€OMETpUYECKHE (UTYpBI, OMNpEeAesaTh WX B3aUMHOE
pacrnojio’)keHue, n300pakarb TeoMeTpuyecKue (UIypbl, BBIIOJHATH UYEPTEXKU IO YCIOBUIO
3amaun. M3MepsTh JWHEWHbIE W YTJIOBBIE BEJIWYMHBI. PermaTh 3amauvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYHH MPEAMETOB B PEATHHOM JKU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuuare pasmMepsl 3TUX 0OBEKTOB IO MOPAIKY BEINYHHBI.

Crpouth 4epTekH K FTeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThbcsi NpU3HAKAMU pPaBEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh IPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1au.

[IpoBOIUTH TIOTHYECKHE PACCYXACHUS C UCTIOJIF30BAHUEM T'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi TpHU3HAKAMU PaBEHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TpPEYrojdbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pazyeT ¢ HUMU
cekymas. OnpenensiTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemate 3agaun Ha kieT4yaton Oymare.

[IpoBOIUTH BBIYUCIIEHUS W HAXOAUTh YHUCIOBbIE U OyKBEHHbIE 3HAUEHUS YIJIOB B
reOMETPUYECKUX  3a7jayaX C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpPH IEPECEUECHUU IBYX MapaieIbHbIX
MpSMBIX cekymiei. PemaTe npakTuyeckue 3aauu Ha HaX0XKJCHHUE YIIIOB.

Brnagets nmoHATHEM T€OMETPUUYECKOTO MECTA TOUEK. ¥ METh ONPEAesiTh OMCCEKTPUCY yriia
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

@opMyIHpOBaTH OMPEACTCHUSI OKPYKHOCTH M Kpyra, XOpJbl M TUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOMCTBA MPH PEIICHUHU 33]1a4.

Brnagers moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWTh €&
tentp. [lonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpEAUHHBIE MNEPIEHIUKYISPbl K CTOpPOHaM TpEeyroJbHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagete mnoHsATMEM KacaTeIbHOM K OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHAUKYIISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEIEHHOTO K TOUKE KACAHMUS.

[lonp30BaThcsi MPOCTEHIIMMU T€OMETPUYECKMMU HEPAaBEHCTBAMM, [MOHUMATh HUX
MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MTOMOILBIO [IUPKYIS U TUHEHKHU.



K xonHmy oOydenus B 8 kJjacce oOyJarommuiics TOTYYHT CIEAYIONUE IPEAMETHBIC
pe3yJabTaThl:

Pacnio3naBath OCHOBHBIE BHJIbI YETBIPEXYTOJLHUKOB, WX AJIEMEHTBHI, IMOJb30BATHCSI UX
CBOMCTBAMM MPHU PEIICHUN T€OMETPUUECKUX 3a1au.

[IpuMeHsTh CBOWCTBA TOYKM TIEPECEUCHMs] MEIUaH TpPEYroJibHUKa (LIEHTpa Macc) B
pelieHnu 3a1ay.

Bragets nonsiTueM cpeHel JIMHUM TPEYroJbHUKA W TpaIelud, TPUMEHATh UX CBOMCTBA
IIpY pElICHUM reoMerpudeckux 3anad. llosmb3oBarecs Teopemoit dameca M TeopeMod O
MPOTNIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS PELICHUS MPAKTUUECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MTOA00HUS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit [ludaropa anst pemieHUss TEOMETPUUECKHX W TPAKTHYECKUX
3amad. CTpoUTh MaTEMaTUYECKYI0 MOJIENbh B MPAKTHYECKUX 3aJadax, CaMOCTOSTENIbHO JeNaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnanets moHSTHSIMU CHHYCAa, KOCHHYCAa M TaHT€HCAa OCTPOTO yria MpsSMOYroJIbHOTO
TpeyroibHuKa. [101630BaThCs STUMU MOHATUSIMH JIJIST PEIICHUS MPAKTHYECKUX 3a/1a4.

Beruucnsate  (paznuyHBIME - crlocOOaMM) — IJIOMIAAL  TPEYroJdbHHUKA UM TJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysACh, TI€ HEOO0XOaUMO, KaubKymsiTopoM). [IpumeHsaTs
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

BrnageTts MOHATHSMH BIHUCAHHOTO M IEHTPAJIBHOTO yIjla, HCIOJh30BAaTh TEOPEMBI O
BMHUCAHHBIX yTJaX, yriiax MEXIy XOpAaMH (CEKYIIMMH) U yIrjie MEXIy KacaTelIbHOW M XOpAoin
MIPU PEIICHUH TEOMETPUUECKHUX 3a/1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMHCAHHOIO
YeThIPEXYrOJIbHUKA TP PEIICHUU 3aau.

[IpuMeHsTh MoJlydeHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MAaTeMaTUYeCKUE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPHH (ITTOJIB3YSCH, T/Ie HEOOXOAMMO, KAIBKYISITOPOM).

K xonmy obOydenus B 9 KJjacce oOydaromuiics NOJYYUT CIEAYIOIIUME IPEAMETHBIC
pE3yNIbTaThI:

3HaTh TPUTrOHOMETpUYECKUE (YHKIHMH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3IMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYroJbHUKAa  («pelleHHe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISATOpA) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HA4YEHMII.

[Tonb3oBatbest hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOIIEHUN MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb3oBaTh T€OpeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX SJI€MEHTOB
TPEYroJibHUKA («pelleHrue TPEyroJbHUKOBY), MPUMEHITh MX MPU PEIICHUH T'€OMETPUUYECKUX
3a/ad.

Brnanets nousaTHsAMH MpeoOpa3oBaHus NOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX
¢uryp. [Tonp30BaThCs cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HaXOJHUTh YIIbl Y OoN00HBIX (uryp. [IpuMeHsaTs cBolcTBa MOM00MS B MPAKTUYECKUX 3a/a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCst TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOPJH, O MPOU3BEACHHH OTPE3KOB
CEKYILHX, O KBaJIpaTe KacaTeabHOM.

[Tonp3oBaThcsi BEKTOpamH, MOHMMATh WX TEOMETPUUYECKUH U (PUIWYECKUH CMBICH,
MPUMEHSITh UX B PEHICHHH TEOMETPUYECKUX U (Pu3Mdeckux 3amad. [IpuMeHsTh CKalspHOE
MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.



[lonb3oBaTbcsi METOJOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSATh €ro B pElICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 33/]au.

Bnagers moHATHSAMU NPaBUIBLHOTO MHOTOYIOJIBHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTd
OKPY)KHOCTUM M DPaJMaHHOW Mepbl yria, yMETb BBIYMCIATH IUIOLIAAb Kpyra U €ro 4acreil.
[IpuMeHATh NOTy4YEHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (MM UEHTPH) CUMMETPUU (QHUTYp, TPUMEHSTH JIBUKECHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyuMeHATh MoJlydeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJETH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUUYECKUX (PYHKIUH (TOIb3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCINYUH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4
OBTOPEHHE, 0DODINCHIE SHAHHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 2 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJf:HHLIX ¢ur 14 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyrojJbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12
3 CKTOPHI https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAUHATHI HA IJIOCKOCTH 9 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuabHBIC MHOTOYTOJTBHUKH. JIJTHHA
5 01? HOCTH | TIJIO y; b Kpyra 8 8 bubmorexa OK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
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3HAHUM https://m.edsoo.ru/7f41al2c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacss JI.C., byty3oB B.®., Kagomiies C.b. u

npyrue, AkuuonepHoe o0mectBo «M3narensctBo «IIpocBemenuey

METOJINYECKHNE MATEPHAJIbBI IJIAA YYUTEJIS
https://uchitel.club/

https://edsoo.ru/metodicheskie-materialy/

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

http://school-collection.edu.ru/

https://resh.edu.ru/

https://educont.ru/



MHUHUCTEPCTBO IMPOCBELEHUSI POCCUIICKOM ®EJEPALIUUA

MunucrepcrBo o6pazoBanusi 1 Hayku Camapckoi odsacTi

I[enapTaMeHT OﬁpaSOBaHI/IH AAMUHUCTPAIUU TOPOACKOI0 OKpYyra ToabarTu

PACCMOTPEHA

Ha 3acenanuu MO
YUUTENEH MaTEMATUKU U

WHQPOPMATHKH

MBY «llIkoaa Ne 59y

ITPUHATA

Ha 3aceIaHuu
ITegarornueckoro Cosera

YupexnaeHus

Iporoxou Ne 1 ot 30.08.2023 . IIpoTokosa Ne 23 ot 30.08.2023 r.

PABOYASA ITPOI'PAMMA

(ID 1220530)

YTBEPXKIEHA

Hupexrop MBY «lIkona Ne 59»

E.H. Poxxko

Ipuxa3 Ne 280 ot 30.08.2023 r.

Poxko
EneHa
HukonaeBHa

y4eOHOro Kypca «BeposiTHOCTh M CTATHCTHKA

JUIs oOydJaromuxcs 7-9 KiaccoB

ToabsarTH, 2023

OU=pgupekTop wkonbl, O="
MBY "lkona N2 59",
CN=Poxko EneHa
HukonaesHa,
E=school59@edu.tgl.ru

00 94 e7 5c e6 89 f2 bb d3
2024-01-29 12:50:55



HOACHUTEJIBHAS 3AIINCKA

B coBpemMeHHOM IIU(PPOBOM MUPE BEPOSTHOCTD U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS NMPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa30BaHHH,
HEOO0X0IMMOM KaKIOMY 4elloBeKy. BospacraeT umciio mpodeccuii, mpu oBIaJieHUH KOTOPHIMU
TpeOyercsi xopomas 0a30Basg TOArOTOBKAa B OOJACTH BEPOSITHOCTH W CTATUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl MPOJOJDKEHUS 00pa3oBaHUs W I YCHEIIHOM Npo¢ecCHOHANbHON
Kapbephl.

Kaxnpiii 4enoBeK MOCTOSHHO NPUHHMAET PpEIICHHs Ha OCHOBE HMEIOIIUXCSA y HEro
TaHHBIX. A JUII 00OCHOBAaHHOTO TPHWHSATHS PEIICHHS B YCIOBUSAX HENOCTAaTKa WM H30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHPOBAHHOE BEPOATHOCTHOE U
CTaTUCTHYECKOE MBIIIICHHE.

NmenHo moATOMY OCTpO BCTajda HEOOXOIMMOCTh COpMHUPOBATH Yy OOYYarOUTUXCS
(YHKIMOHAJIBHYIO TIPaMOTHOCTb, BKJIIOYAIONIYI0 B ce0f B KauyecTBE HEOThEMJIEMOM
COCTABIIAIONICH yYMEHHE BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
MPEJCTaBICHHYI0 B pa3IWYHBIX (opMax, IOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH MPOCTEHIITNE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH TpPHHIUIIAMH cOoOpa, aHanmm3a |
MPEJCTaBICHUS JTAHHBIX W3 pa3IW4HbIX cdep KU3HU OOIecTBa M rocyaapcTBa mpuoOmniaer
oOyJaromuxcss K OOIIECTBEHHBIM HHTepecaM. M3ydeHHe OCHOB KOMOWHATOPUKH pa3BHBACT
HaBBIKM OpraHHW3alM{ Tepedopa W MOoJCYETa YKCiIa BapUAHTOB, B TOM YHCJIE B TPHKIAHBIX
3a/layax. 3HAaKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTHuyecKuil (yHIaMEHT IS
dbopmMupoBaHUs KOMIIETCHIIMA B oOnactu wHOpMaTUKM M IUEGPOBBIX TexHojorui. [Ipum
U3YYEHUU CTaTHUCTUKHM M BEPOSITHOCTH OOOTalaloTCs MPEACTaBICHHUS OO0yJaromuxcsi o
COBPEMEHHOM KapTHHE MHpa U METOJaX ero HccleloBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTaTHUCTUKM KaK MCTOYHMKA COLMAIBHO 3HAYMMOW HMH(OPMALMK U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHSL.

B cootBercTBMM C JaHHBIMU LENSIMH B CTPYKType NpOrpaMMbl ydeOHOro Kypca
«BeposATHOCTD W CTAaTUCTHKa» OCHOBHOTO o0OIIero o00pa30BaHUsl BBIJICICHBI CIEAYIOINE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKUCATEIbHAs CTATUCTUKAY,
«BeposaTHOCTBY», «D7eMEeHTh KOMOUHATOPUKNY, «BBeieHe B TEOPUIO IpadoBy.

Copnepxanne nuHun «lIpencraBieHue NaHHBIX W OMUCATENbHAS CTATUCTHKA» CIYXKUT
OCHOBOI 111 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMAaLMEH: OT YTEHUS U MHTEPIpeTaIlluu
uHdopmaluy, TMpeACTaBICHHOW B TalnMIax, Ha JAMarpaMmax W rpadukax, 10 cOopa,
MIPEJICTaBJICHUS U aHAJIN3a JaHHBIX C UCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPETHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4arcs CUMTHIBATh M UHTEPHPETHPOBATH
JaHHbIC, BBIJBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bl, Pa3MBIILISATh
HaJ (haKTOpamMH, BbI3bIBAIOLIMMH U3MEHUYNBOCTh, M OLIEHUBATh UX BIMSHUE HA pacCMaTpUBaeMble
BEJIMYUHBI U ITPOIIECCHI.

WHTynTHBHOE  MpeJCTaBleHHME O  CIy4yalHOW  M3MEHYMBOCTH,  MCCJEOBAHUE
3aKOHOMEPHOCTEH M TEHAEHIMI CTaHOBUTCS MOTHUBUPYIOILEH OCHOBOW AJSI M3y4EHUS TEOPUHU
BEpOATHOCTEH. bBosblioe 3HaueHHMe MMEIOT NPaKTUUYECKUE 3aJaHMs, B YACTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJICIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJMTCSA KaK Mepa MpaBIomNoAoOus ciydaiiHoro coObitus. Ilpu
U3yYeHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITUMHU METOAaMU BBIYHCIICHUS
BEPOSATHOCTEH B CIy4alHBIX SKCIIEPUMEHTAaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH UCXOJIaMH,



BEPOSATHOCTHBIMH 3aKOHAMHM, IMO3BOJISIOIIMMHU CTaBHTh M pelIaTh Oojee CIOXHBIE 3amadu. B
y4eOHBI KypC BXOZST HAdalbHbBIC MPEICTABICHHUS O CIy4alHBIX BEIIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHUKAX.

B pamkax yueOHOTrO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00YJaIOIIUXCSl C MHOYKECTBAMH U
OCHOBHBIMM OII€paLUIMU HaJ MHOXECTBAMM, PACCMATPHUBAIOTCS NPUMEPbI MPUMEHEHUS IS
pelleHus 3aJad, a TaKXKe HCIIOJIb30BAHUS B JPYrUX MAaTeMaTHYEeCKHX Kypcax M YydeOHBIX
npeaMerax.

B 7-9 knaccax usydaercs yueOHbIH Kypc «BeposTHOCTh M CTAaTUCTHKa», B KOTOPBIH
BXOJAT paznensl: «lIpencraBieHne NaHHBIX W ONUCATENIbHAs CTATUCTHKA», «BeposATHOCTHY,
«OneMeHThl KOMOMHATOPHKIY, «BBeZieHne B TEOPHUIO TpadoBy.

Ha uzyuenue yuyeOHoro kypca «BeposiTHOCTh U cratuctuka» otrBoautcs 102 daca: B 7
kiacce — 34 vaca (1 yac B Hegento), B 8 kiacce — 34 vaca (1 gac B Hezento), B 9 kinacce — 34 yaca
(1 gac B Henemnto).



COJEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBieHre NaHHBIX B BUAC TaONWI, auarpamm, TpadukoB. 3arlOTHCHHE TAOJHII,
YTEHUE U TMOCTPOCHUE JHarpaMM (CTOJIOUKOBBIX (CTOJOYATHIX) M KPYroBbIX). UTeHne rpadukon
peanbHBIX TporeccoB. M3BiedeHne WHPOPMALMU U3 TUarpaMM M TaOJUI, HCIOJIb30BAaHHE H
WHTEpPIpPETAIHs JaHHBIX.

OmnwmcarenbHasi CTaTUCTHKA: CpeHee apudMeTHuecKoe, Meliana, pa3Max, HanOoJibIIee 1
HaMMEHbIIIee 3HaYCHUsI Ha0opa YMCIIOBBIX JaHHBIX. [I[pUMeps! CirydaifHON H3MEHYMBOCTH.

CrnyyaiiHbll SKCIIEpUMEHT (OIBIT) U cilydaiiHoe coObiTue. BepostHocTh n yactoTa. Posb
MaJIOBEPOSITHBIX W MPAKTHYECKH JAOCTOBEPHBIX COOBITHI B MpHUpOJE U B oOmecTBe. MoHeTa u
UTpaNbHAsI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepuinHbl. Yucno pédep u cyMMmapHasi CTETIEHb BEPIIHH.
[IpencraBnenue o csizHoctu rpada. Llenu u muknsl. [lytu B rpadax. O6xoxn rpada (siiaepos
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3aga4u ¢ momoibio rpados.

8 KVIACC

[IpencrarneHne JaHHBIX B BUJIE TAOJIHII, TUArpaMM, TPaQHUKOB.

MHOXeCTBO, JJIEMEHT MHOXKECTBa, MOAMHOXKecTBO. Omepanuu HaJg MHOKECTBAMHU:
oObemMHEHNEe, TiepecedyeHue, jgomnosHeHne. CBoHWCTBa omepanuii  HajJg  MHOXKECTBaMHU:
[IEPEMECTUTEIBHOE, COYETATEeNIbHOE, paclpeAesuTeNbHOe, BKIOYeHusa. lMcmonb3oBaHue
rpaduyecKkoro MpeCTaBICHUs MHOKECTB JJISl ONMCAHUS peajbHBIX MPOLIECCOB U SIBICHUHN, MPU
peuieHun 3aay.

N3mepenue paccenBaHus NaHHBIX. Jlucrepcuss M CTaHJApPTHOE OTKIOHEHUE YHCIIOBBIX
HabopoB. [luarpamma paccerBaHuUsL.

DneMeHTapHble COOBITUS ciydaiiHoro ombiTa. CiydaifHble coObITHS. BeposTHOCTH
coObITHH. ONBITBI C PAaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMH COOBITHsIMH. CIiydaiiHBIA BBIOOD.
CBsi3b MEX]y MaJOBEpPOSTHBIMU U NPAKTHUUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHUPOJIE,
001IeCTBE U HAyKe.

JepeBo. CBoiICTBa 1€pEBbEB: €AUHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCSYEH BEPIIMHBI,
CBS3b MEXKJy UYMCIOM BepuIiMH U uucioM pé&bep. I[lpaBuno ymHoxenus. Pemienue 3amau c
MTOMOIIIBIO TpadoB.

[IpotuBomnonoxxueie coObiTus. Juarpamma Diinepa. OObenvHEHHWE U TepecedeHue
coObiTuii. HecoBmectHble coObiTus. @Dopmyna CIOXKEHHS BEPOSTHOCTEH.  YcloBHas
BeposATHOCTH. [IpaBuno ymHoxxenus. HesaBucumbie coObiTus. [IpeacraBnenue skcnepumMeHTa B
BHJIE€ JepeBa. PemieHue 3aau Ha HAaXOXJEHUE BEPOATHOCTEH C MOMOLIBIO JepeBa CIy4alHOTO
SKCIIEPUMEHTA, TUarpaMmm Juiepa.

9 KIIACC

[IpencraBnenue AaHHBIX B BUAE TaOiMll, AUarpamm, rpaduKoB, MHTEPIPETALUs JTaHHBIX.
YreHue u nocTpoeHue TabiuL, TuarpaMM, rpaukoB Mo peasbHbIM JaHHbBIM.

IlepectanoBku u Qaxropuan. CodyeraHus U 4yuciao couetanuid. TpeyronpHuk Ilackans.
Pemienue 3a1a4 ¢ UCrosib30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckas BepossTHOCTb. CityyaifHbIil BEIOOp TOUKM M3 (UTypHl Ha MJIOCKOCTH, U3
OTpe3Ka U U3 IyI' OKPY>KHOCTH.



Hcneitanue. Yenex u Heynaua. Cepust ucuplTaHui 10 nepsoro ycrexa. Cepus UCTIBITAaHUM
bepnynnu. BepositHocTH coOBITUI B cepun UcbITaHUM bepHyiu.

CnydaiiHas BelMYMHA M PAaCIpeACICHUE BEpOSATHOCTEH. Maremarndyeckoe OXKUAAHUE U
mucnepcus. I[IpuMepsl MaTeMaTHYECKOTO OKUJAHMS KAaK TEOPETHYECKOIO CPEIHEro 3HAayeHUs
BEJINYMHBL. MaTeMaTHu4ecKoe OKUJaHue U JUCIIEPCUS CIIYYalHOW BEJIUYMHBI «UUCIIO YCIIEXOB B
cepuM UcHbITaHuK bepHymm.

[lonsiTie o 3akoHe GonblMX uncen. M3mepenue BeposiTHOCTEN ¢ OMOIIbIO YacToT. Posb
Y 3HaYCHUE 3aKOHA OOJIBIINX YHCEIl B IPUPOAE U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O
KYPCA <«BEPOSATHOCTD U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOTPaMMBbI y4eOHOro Kypca «BeposTHOCTh u
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBICHUEM HHTEpeca K TMPONIJIOMY W HACTOSIIEMY POCCHHCKOW MaTeMAaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOU IIKOJIbI, K UCMOJIH30BAHUIO ITHX JOCTIKCHUM B APYTUX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpa)KAaHWHA M peau3allid ero Ipas,
MPEJICTAaBJICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (YHKIIMOHUPOBAHUS PAa3IHUHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPaXAAHCKOTO oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKHX MPOOJIEeM, CBA3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHHIMA
HayK{, OCO3HaHUEM BAKHOCTU MOPAJIBHO-ITUYECKUX IPUHIIMIIOB B IEATEILHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOMN
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHHUs Ha MPOTSHKEHUH BCel
KU3HU JJIs1 YCHEIHON NMpo¢deCcCHOHANBHON EATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHIAMBHUAYAJIbHON TpaeKkTopuu oOpa3oBaHHs W
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYeCcKO0e BOCIIMTaHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHYECKOMY BOCIPHUSATHIO MaTEMaTUYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHUM, YMEHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B JESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YelNOBEKa, MNPUPOABl U 0OIIecTBa, MOHHUMAaHHUEM
MaTeMaTH4eCKOW HayKh Kak c(epbl ueloBeUecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS [IMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKOM
KyJIbTypOM Kak CpeICTBOM T[O3HAaHUS MHUpA, OBJIAJEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM IEATEIbHOCTH;



6) ¢usnueckoe BocnuTtanue, (OpMHPOBAHHE  KYJIbTYPbl  3/[0POBbS U
IMOLMOHAIBLHOT0 0JIArOMOJTyYHsI:

TOTOBHOCTBIO TPHUMEHATH MAaTEMaTHYEeCKHE 3HAaHUS B HMHTEpPECaxX CBOETO 30POBBS,
BEJICHUS 3[I0POBOTO 00pasa KW3HHU (3I0pPOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKHUM 3aHITHUA U
OTIbIXa, peryispHas (u3mdeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedieKcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OMMOKY U TAKOTO K€ IIpaBa JIPYroro 4esioBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAICH Ha MPUMEHEHHE MaTEeMaTHYSCKUX 3HAHWH I pElICHHs 3a1ad B obiactu
COXPAaHHOCTH OKPYKAIOIIEH Cpe/bl, TUIAHHUPOBAHHSI TOCTYIIKOB W OICHKA HMX BO3MOXKHBIX
MOCJICJICTBUH ISl OKPYXKAIOMIEH Cpefbl, 0CO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJIOTHYCCKHX
poOJieM U yTel UX pelIeHNs,

8) aganTamus K U3MEHAIOIMMCS YCJIOBHAM COIHAILHON M MPUPOTHOM CpPeabl:

TOTOBHOCTBIO K JICHCTBHUSAM B YCJIIOBHSIX HEOMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO JCSITeILHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX
JIOJICH, MPUOOPETaTh B COBMECTHOW JISATSIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMH U3
OTIBITA JIPYTHX;

HEO0OX0IMMOCTBIO B ()OPMHUPOBAHWY HOBBIX 3HAHHM, B TOM YHCIIe POPMYITHPOBATH UJCH,
MTOHATHS, TUIIOTE3bI 00 00OBEKTax W SIBJICHHUSX, B TOM YHCJIC PaHEe HEU3BECTHBIX, OCO3HABATH
NePUIUTH COOCTBEHHBIX 3HAHUH W KOMITETEHTHOCTEH, IITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHTYAIlMiO, BOCIHPHHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIONIMA KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMbIC PEIICHUS H
JnercTBUs, GOPMYITHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

® BBIABIATh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKK MAaTEMaTHUYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIYy IOHATUAMH, (OPMYIUPOBATH OMNpPEACICHUS IOHSATHMH,
YCTaHABJIMBATh CYIICCTBEHHBIN NMPU3HAK KIACCH(UKAIIMK, OCHOBAHHS I 0000IIECHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh M MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTEIbHBIE U
OTpUIaTeNIbHbIE, €MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE,

® BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U M IIPOTUBOPEYHs B (paKTax,
JTAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpeAaratb KPUTEPUH Js BbISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIIOJIb30BAHWEM 33aKOHOB JIOTHMKH, ACIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUeHHUI 10 aHAJIOTUH;

e pa3buparh J0Ka3aTeIhCTBA MATEMATUYECKUX YTBEPKAEHUH (IIPSIMbIE U OT IPOTHBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE J0Ka3aTelbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apTyMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHoco0 pemieHuss yuyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hauboiee MOAXOMSIINNA C YIETOM CaMOCTOSITENILHO BBIJCIEHHBIX
KPUTEPHEB).



ba3oBble ncciaenoBareibCKHe AeiCTBHS.

WCIIOJb30BaTh ~ BONPOCHI  KAaK  MCCIEAOBATEIILCKUNM  MHCTPYMEHT  IMO3HAHUS,
(hopMyITUpoBaTh BOMPOCH], (GUKCHUPYIOIINE TPOTHBOPEUHE, MTPOOIEMY, CaMOCTOSTEIBLHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (JOPMHPOBATH THIIOTE3Y, apIryMEHTHPOBATH CBOIO
MO3UINIO0, MHCHUE,

MPOBOJIUTH [0 CAMOCTOATEIHFHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA HKCIEPUMEHT,
HEOOJBIIIOE HCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MKy COOOM;

CaMOCTOSITEIBHO  ()OPMYJIMPOBaTH  OOOOIIEHUS W  BBIBOJABI [0  pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOJICHUS, MCCIICIOBAHUS, OICHUBATH JTOCTOBEPHOCThH TOJTYYCHHBIX
pe3ynbTaTOB, BRIBOJIOB U 0000IICHHUIA;

IMPOTHO3UPOBATH BO3MOIKHOC Pa3BUTUC NIPOLECCCA, a TAKKE BbIABHUIaTh HMPCAIIOJIOKCHUSA
0 €ro pasBUTHUHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3MPOBATh M HHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (OpMY MpecTaBlieHuss HHGOPMAIMU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi U MX KOMOWHALUSAMU;

OLIEHUBAaTh HAJEKHOCTh MH(OPMAIMM MO KPUTEPHSM, MPEUIOKEHHBIM YYUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

BOCTIPHHUMATH U (HOPMYIHPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHSIMHU U LEISMH
oOIIeHns, SICHO, TOYHO, TPAaMOTHO BBIPAXaThb CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCBMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS 10 XOJy PEHICHUs 3a/1add, KOMMEHTHPOBAThH
MOJIyYeHHBIH Pe3yJbTaT;

B X0/i¢ 00CYX/IEHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI, IPOOIEMBI,
perraeMoii 3a/1auu, BBICKA3bIBaTh W/IEH, HALICIICHHBIC HA OUCK PEIICHUS, COMOCTABIISATD
CBOU CYXJICHHS C CYXJICHHSMH JPYTrUX YYaCTHHUKOB JHAIOTa, 0OHAPY)KUBATh Pa3iIHuue
U CXOJICTBO IIO3MIMH, B KOPPEKTHOW Qopme (OopMyIupoBaTh pasHOTIACUS, CBOM
BO3pa)KEHMUS,;

NPEACTAaBIATh PE3YyNbTaThl PEIICHUS 33/1a4d, SKCIEPUMEHTa, MCCIEOBaHMs, IPOEKTa,
CaMOCTOSITEIFHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C y4ETOM 3a1ad IPe3eHTAUUd |
0CcOOCHHOCTEH ayIUTOPHU;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHON ¥ MHIMBUIYaJIbHOM pabOThI pH
penIeHny ydeOHbIX MaTeMaTHYecKuX 3a/1a4;

NPUHUMAThH 1IeJIb COBMECTHOU NIEATENBbHOCTH, MJIAHUPOBATh OPraHU3allli0 COBMECTHOM
paloThl, pacpenensTh BUIbl paboT, 10roBapuBaThCs, 00CY)KIaTh MPOIecC U Pe3yabTar
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIIOJIEH;

y4acTBOBAThH B I'PYIIOBBIX popMax paboThl (00CykaeHUs, 0OOMEH MHEHUSIMH, MO3TOBbIE
LITYPMBI U JIpYTHE), BHIIOJIHATH CBOIO YacThb pabOThl U KOOPIMHUPOBATH CBOM JAECHCTBUS
C IpYTMMH YJIeHAMH KOMaH/bl, OLEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMH MPOIYKT
110 KpUTEPHUIM, C(HOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMOJICHCTBUSI.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

Camoopranmsanms:
® CaMOCTOATEIbHO COCTaBIATh IUIAH, AJNTOPUTM pEUICHUS 3aAaud (WM €ro 4acThb),
BBIOMpaTh C€roco0® pemeHust C Y4ETOM HMMEIOMIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUpPOBaTh U KOPPEKTUPOBATh BApUAHTBI PELIECHUN € y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:
® BJAJETh CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa W pe3yiabTaTa PelIeHHS
MaTeMaTUIECKOM 3a1a9Hu;
® MpeABHJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEIICHUU 3aJa4yl, BHOCUTH
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAaWJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OLEHMBATh COOTBETCTBUE pPE3yJIbTaTa JIEATEIBHOCTH MOCTABJICHHOMN LENHU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY TPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K konmy oOydyenuss B 7 kJjacce oOydarOImMICS TMOJMYYUT CIEAYIONIAE TPEIMETHBIE
pE3yIbTaThI:

Uurate uHbOpMaIMIo, MPEACTAaBICHHYI0 B TallHIaX, Ha AWarpaMMax, HpeJICTaBIISTbH
JTaHHBIC B BHJIE TAOJHWIl, CTPOUThH IUarpamMmbl (CTOJOMKOBBIE (CTONOYATBIE) M KPYTrOBBIE) TIO
MacCHBaM 3HAYEHUU.

OnuceiBaTh ¥ HHTEPIPETHPOBATh pealibHble YHCIIOBBIE JaHHBIC, MPEICTABICHHBIE B
TabnuIax, Ha JUarpaMmax, rpadukax.

Hcnonb3oBarh A OMUCaHUS JaHHBIX CTAaTHCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
apudmernyeckoe, MeraHa, HanOoJbIlIee U HAaMMEHbIIee 3HAYCHU, pa3Max.

Nwmers mnpencraBiieHne O ciydyailHOM W3MEHYMBOCTH Ha MpHUMepax LeH, (pu3ndeckux
BEJIMYMH, aHTPONOMETPUYECKHX JAHHBIX, HKMETh NPEJICTaBICHUE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

K xonmy obOyuenus B 8 kjacce oOydaromuiics NOJYYUT CIIEAYIOLIUME IPEAMETHBIC
pE3yIbTaThI:

W3Bnekatb u mpeoOpazoBbIBaTh HHGPOPMAIUIO, NPEICTABICHHYI0 B BHAE TaONHII,
nuarpamm, rpauKoB, MPEACTaBIATh JaHHbBIE B BUJIE TaOJIHII, Tuarpamm, rpaguKos.

OnuceiBaTh IaHHBIE C TOMOIIBI0 CTATUCTHUECKUX MOKA3aTeNel: CpeqHUX 3HAYCHUI U Mep
pacceuBaHus (pa3Max, TUCHEPCUs U CTAHIAPTHOE OTKIOHEHHUE).

HaxonuTh 9acTOThl YMCIOBBIX 3HAYEHHM U YacTOThl COOBITUH, B TOM YHCJIE TIO
pe3ynbTaTaM U3MEpeHH U HaOIIOICHHIA.

Haxonuth BepOSTHOCTH CIHy4allHBIX COOBITHII B  OMbBITAX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B OMNBITaX C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBath rpaduueckue MOJAENH: AEPEBO CIYYaHOTO SKCIIEPHUMEHTAa, JHArpaMMbI
Diinepa, 4ucaoBast mpsmasi.



OnepupoBaTb MNOHATUSMHM: MHOKECTBO, IIOJIMHOKECTBO, BBINOJHATH ONEPALlUU HaJ
MHOJKECTBAMHU: OOBEIUHEHUE, MEPECeUCHUE, TOMOJIHEHHE, TIePEUUCIIATh JIEMEHThl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBathk Tpaduyueckoe MpeICcTaBICHHE MHOXKECTB M CBS3€H MEXAy HUMHU IS
ONHCAaHMs TIPOLIECCOB M SBICHHI, B TOM YHUCIE TPU PEUICHUH 33Jad W3 JPYTUX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K xonHmy oOydeHus B 9 kJjacce OOyJarOIIMIiCS TOJMYYHWT CICAYIONUE IPEAMETHBIC
pe3yJIbTaThl:

W3Bnexkath W mpeoOpa3oBeIBaTh HH(POPMAIMIO, TPEACTABICHHYI0 B  Pa3IMYHBIX
WUCTOYHHMKAX B BHJE TaONWI, AuUarpamm, rpadukoB, MPEACTABIATH JaHHbICE B BUAE TaOJHIL,
yarpamm, rpaQuKoB.

Pemarps 3amaun opraHM30BaHHBIM NEPEOOPOM BApUAHTOB, @ TAKXKE C HCIOJIB30BaHHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonb3oBaTh onucaTenbHble XapaKTEPUCTUKU JUIsI MACCUBOB YMCJIOBBIX JIAHHBIX, B TOM
qlClie CPETHUE 3HAUEHUS U MEPbI pacCEeUBaHUS.

Haxoauts 4acToThl 3HaU€HUI U 9acTOTHI COOBITHS, B TOM YHMCIIE MOJIb3YACh pe3ylbTaTaMu
MIPOBEIEHHBIX U3MEPEHUN U HAOIIOACHUH.

Haxonuth BeposATHOCTH ciy4dailHBIX COOBITMHM B H3YYEHHBIX ONBITaX, B TOM YHUCIE B
OTBITaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU, B CEPUSIX HUCIBITAHUN N0 TEPBOTO
ycrexa, B CepHsIX UCIbITaHui bepHymm.

HNmets npencTaBieHne o ClydallHOW BEJINYMHE U O PaCIpelelIeHUN BEPOSITHOCTEM.

HmeTs mpezacTaBieHue O 3aKOHE OONBIIMX YHMCET KaK O MPOSBIECHUU 3aKOHOMEPHOCTH B
ClIyJailHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YHUCEN B IPUPOJE U OOILECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 Omucarenpias craTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enne, cucTeMaTH3anys 3SHaHUH 5 1 Et?[iﬂlljr(\:fcizgﬁlf £415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 IT 4
OBTOpEHHe Kypca 7 lacca https://m.edsoo.ru/7f417fb2
9 OrnmcaTenbHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B o 6 1
CPOATHOCTD CIYIALHOTD CODRITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 https://m.edso0.ru/7f417fb2
7 O0o001enre, cucTeMaTH3anus 3SHaHUH 4 1 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 34 1 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpeHHe Kypca 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerprueckas BEpOITHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtematuka. BeposiTHOCTb U cTaTucTHKA: 7-9-¢ Kilacchl: 0a30BbIM YPOBEHbD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii U.P., fAmenko WU.B.; nox pexn.

Amenko U.B., Akunoneproe obmectBo «M3natensctBo «IIpocserienne»

METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJIS
https://uchitel.club/

https://edsoo.ru/metodicheskie-materialy/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/

https://resh.edu.ru/

https://educont.ru/
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