





HOACHUTEJBHASA 3AIINCKA

[IpuoputeTHbIME LIETSIMU 00yUEHHUSI MaTeMaTUKe B 5—6 Kilaccax sSIBISIOTCA:

e TPOAOHKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKHX MOHITHHA (YHUCIIO,
BEJIMUYMHA, TeoMeTpuueckas Qurypa), oOecrneuMBarOMIMX MPEEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTH MAaTEMAaTHYECKOTO 00Pa30BaHUs 00yUarOINXCS;

e Da3BUTHUE HUHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00ydJarommxcs,
ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIIENOBATENBCKUX YMEHUM, HHTEpPECa K U3YyUYCHHIO
MaTeMaTUKH;

e MOABEACHUE OOYYAIOMIMXCA Ha JOCTYIHOM JJii HUX YpOBHE K OCO3HAHHUIO
B3aMMOCBSI3H MAaTEMATUKU U OKPYKAIOIIETO MUPA;

e (opmupoBanue GyHKIMOHATBLHOM MaTeMaTUYECKON TPaMOTHOCTHU: YMEHHS
pacrno3HaBaThb MaTEeMAaTHUYECKHUE OOBEKTHl B pEalbHBIX >KU3HEHHBIX CHUTYyalUsX,
IIPUMEHATh OCBOEHHBIE YMEHHUS JUJISl PELICHMS IPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad4,
WHTEPHPETUPOBATH IMOJIYYEHHBIE PE3yJbTaThl U OLEHUBATh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUM COAEPKAHUSA Kypca MaTeMAaTMKH B S5—6 Kiaccax —
apumeTnyeckas M TeOMETpPUYECKas, KOTOpbIE pPa3BHBAIOTCA MapajUIeNIbHO,
Ka)KJ1asl B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT
JIPYyTOi, a B TECHOM KOHTaKT€ W B3aUMOJCHUCTBHUM. Takke B Kypc€ MATEMATHKH
MPOUCXOJIUT 3HAKOMCTBO C 3JIEMEHTAaMHU ajareOpbl U OMUCATEIbHON CTATUCTUKU.

N3ydenue apudmeTrnyeckoro Mareprana HaYMHAETCs CO CUCTEMATHU3alMU U
pPa3BUTHS 3HAHHWI O HATYpaJbHBIX YHMCIaX, MOJYYEHHBIX Ha YPOBHE HAYaJIbHOIO
obmiero oopazoBanus. [Ipyu 3TOM COBEpIIEHCTBOBAHNE BBIUMCIUTEIbHON TEXHUKH
U (QOpMHUpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCS C pa3BUTUEM
BBIUMCIIUTENbHON KYJIbTYphl, B YaCTHOCTU C OOY4YEHHMEM MPOCTEHIINM MHpuéMam
IPUKAJIKH U OLICHKM PE3YJIbTAaTOB BBIUMCICHUHN. V3yueHue HaTypallbHBIX YHCEN
MpOJOJKaeTca B 6 Kilacce 3HAKOMCTBOM C HAyaJbHBIMU IOHATUSMH TEOPUU
JNETUMOCTH.

Hauano u3ydyeHuss OOBIKHOBEHHBIX W JECATUYHBIX JAPOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIA 3Tall B OCBOEHUU JPoOEH, KOT/Ia MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€SIMH, MTOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
npobeil B MOJHOM 00BbEME MPEIIECTBYET M3YUYEHHUIO JECSITHUYHBIX APOOei, 4To
1EJIeCO00pa3HO € TOYKU 3PEHUsSl JIOTMKM M3JI0KEHUS YHUCIOBOM JIMHUHU, KOTJa
npaBwia JCHCTBUM C JECATUYHBIMH APOOSIMH MOXKHO OOOCHOBATh yKe
U3BECTHBIMH QJITOPUTMAaMH BBIMIOJTHEHUS EUCTBUN C OOBIKHOBEHHBIMU JIPOOSMHU.
3HAKOMCTBO C JECATHUYHBIMHU APOOSIMU PACHIMPUT BO3MOXKHOCTH JJISi TIOHUMAaHMUS
00y4aroIUMUCS MPUKIAJAHOTO MPUMEHEHUSI HOBOM 3alKCH NMPU U3YYEHHUU APYTUX
IPEAMETOB U NPU MPAKTUYECKOM HCNojib30BaHHH. K 6 Kiaccy OTHECEH BTOpPOM
Tall B HW3Y4YEHHHM JpoOeH, TIe NPOUCXOAUT COBEPIICHCTBOBAHHE HABBHIKOB
CpaBHEHUSI W TpeoOpa3oBaHusi JpoOed, OCBOCHHE HOBBIX BBIYUCIUTEIBHbBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKW BBIYUCICHUI, B TOM 4YHCIIE€ 3HA4YCHHU
BBIPKEHUI, COAEPKAUTUX U OOBIKHOBEHHBIE, U JECATUUHBIE TPOOHU, YCTAHOBIIEHUE



CBSI3€H MEXIy HUMHU, PACCMOTpPEHHE MPUEMOB PellIeHUs 3a7a4 Ha Ipodu. B Hauane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OCOOEHHOCTBPIO M3YyYEHHsI TIOJIOKHUTEJbHBIX M OTPHUIATENbHBIX YHCEI
ABJIIETCS. TO, YTO OHHM TAKXKE€ MOTYT pacCMaTpUBAThCA B HECKOJIBKO 3TaroB. B 6
Kjlacce B Havase u3ydeHus: Tembl «llojoKuTenbHble W OTpULATEIbHBIE YHCIIa»
BbiAeisieTcsl noaremMa «llenble yucna», B paMKax KOTOpPOW 3HAKOMCTBO C
OTpULATEIbHBIMM  YHMCIAaMH M JCHCTBUSAMH C  IOJIOKUTEIbHBIMA  H
OTPULIATENBHBIMU YUCIAMH MPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO MOAXO[A.
DT0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYHAIOIIMXCS MPAKTUYECKU
CO BCEMU OCHOBHBIMM MOHATHSMHU TEMBI, B TOM YHCJIE U C IPaBUJIAMU 3HAKOB IIPH
BBITIOJIHEHUU apu(MeTHuecKux aeucTBuil. M3ydeHue painroHadbHBIX YHCENl Ha
ATOM HeE 3aKOHYMTCS, a OyAeT NPOAOHKEHO B Kypce alredpsl 7 Kiacca.

[Ipu oOydeHnu pemeHuIo TEKCTOBBIX 3a/1ay B 5—6 Kiaccax HCIHOJIb3YIOTCA
apupmeTnyeckue npuémsl pemeHus. [Ipu orpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBarOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUIOB: 337a4d Ha
JBWKEHUE, HA YacTH, HAa NOKYyNKH, Ha pabOTy M MNPOU3BOAUTENIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUA U Ipornopuun. OOydarouecs: 3HaKOMATCA ¢ IpUEMaMHU
pelieHuss 3ajad  1mepedopoM  BO3MOXKHBIX BapUaHTOB, ydarca paldoTaTh C
uH(popMalmen, NpeCTaBICHHON B (popMe TaOIUI] WIIA JUATPAMM.

B nporpamme yueOHOoro kypca «MaremMatuka» —IMpPEeayCMOTPEHO
dbopMHpoBaHUE TMPOIMENECBTHUECKUX alreOpandecKkux mpejcTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHuCia B 3aBHUCHMOCTH OT MaTE€MaTHYECKOrO0 KOHTEKCTa
BBOJUTCSI MOCTENEHHO. DyKBEHHas CHUMBOJIMKA IIMPOKO HMCIOJIB3YETCS IPEXIE
BCEro JJIsl 3alMCHU OOIIMX YTBEPXKICHUM M MpensokeHuil, (opMyi, B YaCTHOCTH
JJ1S1 BBIYMCJIEHUSI TE€OMETPUUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme ydebHoro kypca «MaTemaTuka» TpeICTaBIICHA HarJIsIIHAS
reoOMeTpus, HaIpaBJIeHHas Ha  pa3BUTHUE o0pa3Horo MBIIILJIEHUS,
MPOCTPAHCTBEHHOTO BOOOPaKEHUsI, N300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIM ATaIl
B M3YyYECHHUHU T€OMETPHUH, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIAHO-NPAKTHYECKOM
YPOBHE, OMHUPAETCS Ha HarJisAHO-00pa3HOEe MbILUIEHHE oOyvaromuxcs. bonbmas
pOJIb  OTBOAMTCS  MPAKTUYECKOW  JIEATEIBbHOCTH, OIBITY, 3KCIHEPUMEHTY,
MozenupoBaHuio. OOyyarommecss 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B TMPOCTPAHCTBE, C UX MPOCTEUIIMMU KOHPUTYpALUsIMU, ydaTcs
n300pakaTh WX HA HEJIMHOBAHHOW W KIIETYaTOM Oymare, pacCMaTpUBAIOT HX
MIPOCTEUIINE CBOMCTBA. B mporecce u3ydeHUss HarIsiAHOM T€OMETPUU 3HAHUS,
MOJIyYCHHBIC OOYYalOIMMUCS HAa YPOBHE HAYAJIBLHOTO OOIIero oOpa3oBaHUS,
CUCTEMATU3HPYIOTCA U PACILIHUPSIOTCS.

CornacHo y4yeOHOMY IJIaHy B 5—6 Kjlaccax M3yd4aeTcss MHTETPUPOBAHHBIN
npeamer «MareMatrka», KOTOPBIA BKIIOYAeT apuPMETHUYECKUd Marepuan u
HaIJISIHYI0O TEOMETPHUIO, a TakKKe MPOIEJEeBTUYECKHE CBEICHUS W3 aireopsl,
AJIIEMEHTHI JJOTUKH U Hayayla OMUCATEIbHOW CTaTUCTUKH.

Ha un3yuenue kypca «Matematuka» orBoautcs 340 yacos: B 5 kiacce — 170
yacoB (5 4yacoB B Hefleni0), B 6 kinacce — 170 gacoB (5 yacoB B HEACIIO).



COAEPKAHUE OBYUEHUSA

5 KUIIACC

HarypaJjibHble YucjIa ¥ HYJIb

Hatypanbnoe uncno. Psn narypampubix umcen. Yucno 0. M3oOpaxkenue
HaTypaJIbHBIX YUCEJ TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

[To3unmonHas cucrema cuucieHus. Pumckass HyMmepauusi Kak IpuUMep
HETMO3UIMOHHOM CUCTEMBI CUUCeHU. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHEeHHE HATypaJbHBIX YHMCEN, CPABHEHUE HATYPAJIbHBIX YUCEN C HYJIEM.
Cnoco6bl cpaBHeHusl. OKpyTIIeHUE HATyPaTbHbBIX YUCEN.

CrioxeHne HaTypaJbHBIX YHCEI, CBOMCTBO HYJIS MPH CIOXKEHUU. Beiuntanue
KaK JeicTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHME HATypaJIbHBIX YHCENl, CBOMCTBA
HYJISS W €IUHULBI TpU YMHOXeHuW. JleneHue kak neiicTBue, oOpaTHOE
YMHOX€EHHI0. KOMITIOHEHTBI NelCTBUi, CBsA3b MeXQy HUMU. [IpoBepka pesynprara
apumernyeckoro aeiictusa. llepeMecTuTenbHOE M COYETATENbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI U YMHOXKEHHUSA, PACHPEACIIUTEIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonbs3oBanne OykB i1 O0O3HAYEHUS HEU3BECTHOTO KOMIIOHEHTa H
3aMKMCH CBOMCTB apu(PMETHUECKUX JEHCTBUM.

Jlenutenu W KpaTHbIE YHMCIA, Pa3joKeHHWEe Ha MHoOxutenu. IIpocteie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb C HaTypaJbHBIM I[IOKA3aTENIEM. 3alKCh YUCIA B BHJE CYMMBI
pa3psIHBIX CIaraeMbiXx.

HucmoBoe BbIpakeHHE. BbIUKCIIEHWE 3HAYEHUM YHUCIIOBBIX BBIPAXKEHUM,
MOPSOK  BBINIOJIHEHUs  JaeucTBuM.  lMcnonb3oBaHWE TPU  BBIUMCIIEHUSX
MEPEMECTUTENIBHOTO W COYETAaTEIBHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienne o JpobM Kak crmoco0e 3amucu  YacTh  BEJIMYHUHBI.
OObikHOBeHHBIE ApoOu. IlpaBuibHBIE W HempaBuibHblE ApoOu. CMmelraHHas
Ipo0b, MpEJCTaBIEHWE CMEUIAaHHOW JpoOM B BHJE HENPaBUIBHON JpoOu U
BBIJICJICHUE 1I€JI0M YaCTH 4YMClia U3 HeMpaBWIbHOW apodu. M3o0paxkenue apoodeit
TOYKaMH Ha YUCIOBOU mpsiMoii. OCHOBHOE CBOMCTBO apoou. CokpatieHue apooei.
[IpuBenenue n1podbu k HOBOMY 3HaMmeHaTeno. CpaBHEHUE APOOEH.

CrnoxeHrie ¥ BeIUMTaHUE Ipo0Oei. YMHOXKEHUE U JieJeHre Tpo0ei, B3auMHO
obpatHble apodu. HaxoxkaeHne 9acT 1e0T0 1 1EJI0To 110 €ro YacTH.

Hecstuynas 3anuchk apoOeit. [IpencraBnenue AeCATUYHONW APOOM B BHUJC
OOBIKHOBEHHOH. H300pakeHne ACCATUYHBIX JpoOei TOYKAaMU HaA YHUCIOBOM
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.

Apudmernueckne AEHCTBUA C JECATUYHBIMH ApoOsimu. OKpyIJIeHHE
JECATUYHBIX APOOEH.

Pemenue TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3ajad  apupMeTHdeckuM crocoOoMm. Pemienue
Jornyeckux 3anad. Pemenne 3aau nepebopoM BceX BO3MOKHBIX BApUAHTOB.



Hcnonb3oBaHue Mpy pelieHru 3a/1ay TabJuIl U CXEM.

Pemenne 3amau, conep:KallMX 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEIUYHHBL:
CKOpPOCTb, BpEMs, pPAaCCTOSHHME, LI€HA, KOJUYECTBO, CTOMMOCTb. EIWHULEI
U3MEpPEHHs: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHH, CKOpOCTH. CBA3b
MEXIY €IMHULAMU U3MEPEHUS KaXA0W BETMYUHBI.

Pemenrie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacraBieHne TaHHBIX B BUE Ta0IMI], CTOJI0YATHIX JUATPAMM.

Harasignas reomerpus

Harnsnnele mpexacraBienuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasd,
OTpE30K, JIyd, yroJ, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmon,
OCTpPBIW, TYIION U PA3BEPHYTHIN YTIIbI.

JUIMHA OoTpe3Ka, METPUYECKUE €AVHUIIBI JUIMHBL. [[11MHa JJOMaHOH, NEpUMETP
MHOTOYTOJIbHUKA. VI3MEpEeHNE U MOCTPOEHUE YTIIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Harnsnnaele npencraBineHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3obOpaxkenne ¢uryp, B TOM uuciie Ha kierdyarod Oymare. [loctpoeHue
KOH(Urypanuii U3 4yacteil mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHON U KJIETYATON
Oymare. Mcnosib30BaHrE CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomanes mOpAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4YHCII€ (QUTYp, N300paKEHHBIX Ha KJIETYaTON Oymare.
EauHUIBI H3MEPEHHS IUTOIIA/IH.

Harnsnnsie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX purypax:
OpsIMOYTOJIBHBIN  Mapaienenunesn, KyO, MHororpaHHuku. M3o0paxkeHue
IPOCTEHIINX MHOTOIpaHHUKOB. Pa3BépTku kyOa u mapamenenunena. CosnaHue
MojieJieil MHOTOTpaHHHUKOB (M3 OyMaru, MPOBOJIOKH, IUIACTWJIMHA U JIPYTHX
MaTepualioB).

OO0BEM TPSAMOYTOJILHOTO Mapajienenumnena, kKyoa. EAMHUIBI HU3MepeHHs
o0BEMa.

6 KJIIACC

HarypaJjbHble yuciaa

Apudmerrnyeckue IEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCJIAMHU.
YucrnoBble  BbIpaXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOIB30BaHUE  CKOOOK.
Hcnonb3oBaHWE TMpPU BBIYHMCICHUAX [EPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOMCTB CJIO)KEHUSI U YMHOYKEHHUS, PACIPEIECIUTEIBHOIO CBOMCTBA YMHOXKEHUS.
OkpyryieHue HATypaJIbHBIX YUCET.

Jlenutenu u KpaTHBIC YKCIIA, HAUOOJBITUN OOIINIA TETUTENh U HAUMEHbIIIEES
oO1mree kpaTHoe. [lenMMocTh CyMMBI B pou3BeieHusl. [{ereHne ¢ ocTaTKoM.

JApodu

OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JAPOOH, COKpalleHHEe ApoOeil.
CpaBHeHUe U ynopsiaourMBaHue apooeii. Pemenue 3a1a4 Ha HAXOXKJIEHUE YACTH OT
HEeJI0oro M IeNoro mo ero yactu. [IpoOHoe 4YHuCio Kak pe3ysibTaT JeIeHUs.
[IpencraBienue necITUUHON ApOOU B BUI€ OOBIKHOBEHHOM APOOU U BOZMOXKHOCTD
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MpeCTaBIeHNs] OOBIKHOBEHHOU ApoOM B BUE AeCATUUHON. JlecsTiuunble npodu u
METpUYECKasi cucTemMa Mep. ApupMeTHIEeCKHe NEHCTBUS U YUCIOBBIE BBHIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITHYHBIMU APOOSIMHU.

OtHomienue. JleneHne B JaHHOM OTHOLIEHWH. MacmTad, Oponopius.
[IpuMeneHne nponopuni P PELICHNHN 3a1a4.

[TonsiTue npoueHTa. Beruncienrne nponeHTa OT BEIUYUHBI U BEIUYHUHBI T10
e mpoIeHTy. BripaskeHue mpoIeHTOB AeCATUIHBIMU qpoo0simu. Pemenne 3amad Ha
MPOLIEHTHI. BhIpakeHNE OTHOLIEHUS BEJIMYUH B MPOLICHTAX.

HonoxuTenbHbIE U OTPULATEIbHBIC YHCIA

[TonoxxutenbHble U OTpULIATENbHBIE yncia. Llenpie yncna. Moayns uuncna,
reoMeTpuyecKkas HHTeprperanus Moayis uucia. HM3o0paxeHue wyucen Ha
KOOpJIMHATHOM  mpsAMOW. YucimoBele  NpoMexXyTkH. (CpaBHEHHME  YHCEIL
ApudpmeTnueckue JeCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

[IpssmoyrosibHas cucTeMa KOOPAWHAT Ha IUIOCKOCTH. KooOpAMHATEI TOUKK Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAUHATHON
IIJIOCKOCTH.

BykBeHHbIEe BbIpaskeHUs

[IpumeHnenune OykB I 3alMCHM  MAaTEMAaTUYECKUX  BBIPAKEHHH H
npemyioxxennii. CBolicTBa apupmeTHuecKkux AeCTBUN. ByKBEHHBIE BBIpAKEHUS U
YUCJIOBBIE TIOJICTAHOBKH. DYyKBEHHBIE pPABEHCTBA, HAXO0XICHUE HEU3BECTHOIO
KoMrnoHeHTa. ®opmynbl, (opMysbl HEpUMETpa U IJIOWAAU MPAMOYTOJIbHHKA,
KBajipata, o0bEéMa napajienenuneaa u Kyoa.

PemeHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apupMeTHYecKMM crocoOom. Pemienwue
JOTHYecKHX 3ajad. Perenue 3a1a4 nepe6opoM Bcex BO3MOKHBIX BApUAHTOB.

Pemenne 3agad, conepkKamyMx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYUHBI:
CKOPOCTB, BpeMs, paccrosiHue, LIEHA, KOJINYECTBO, CTOMMOCTB,
POU3BOAUTENILHOCTh, BpeMsi, O00BEM paboOThl. ENWHUIBI W3MEpEHHUs: MaccChl,
CTOMMOCTH, PACCTOSIHHS, BPEMEHM, CKOpPOCTH. CBfA3p MEXAY €IUHULAMU
U3MEPEHHUSI KaXKI0M BETUYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLICHUEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka W NpUKHUAKA, OKpyryieHue pesyibrata. CocTaBieHHEe OYyKBEHHBIX
BBIPKEHUI 110 YCIIOBUIO 33/1a4H.

[IpencraBieHre OaHHBIX C MOMOIIBIO Tabmui W auarpamm. CronOyarbie
arpaMMbl: YTEHUE U OCTPOECHHE. UTEHHE KPYTOBBIX JHArpamMM.

Harasimnas reomerpust

Harnsnueie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, INpsiMas,
OTpE30K, JIyY, YroJl, JOMaHasi, MHOIOyTOJbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHHUK,
OKPYHOCTb, KPYT.

B3anmHoe pacnonokeHne ABYX NpPSMBIX Ha IUIOCKOCTH, MapauleiIbHbIE
npsiMble, TEePHNEHIUKYISpHbIE MpsiMble. VI3MepeHue pacCTOSHUIA: MEXIy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JIMHA MaplIpyTa HAa KBaAPaTHOU CETKE.



N3mepeHre M IOCTPOEHWE YIVIOB C IIOMOILIBIO TpaHCHopTupa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEThIPEXYTOJIBHUKOB. [IpsIMOYTroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOICTB CTOPOH,
yraoB, auaronaneil. M3o0paxeHne reoMeTpuueckux (GUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJb30BAHUEM LHMPKYJS, JMHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTuaToi Oymare.

[lepumerp MHoroyrosbHuka. IloHdaTne momamu QuUrypel, €IMHUILIBI
u3MepeHus miomanu. [IpubnmxénHoe naMepenue mwiomanu Guryp, B TOM 4Hciie
Ha KBaapaTHOU ceTke. [IpnbmmkEHHOE N3MepEeHUe UIMHBI OKPYKHOCTH, TUIOIIAIH
KpyTa.

CummeTpus: eHTpabHas, 0CeBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsansie MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, Kyo, mpu3sMa, NUpaMuja, KOHYC, LWJIMHApP, Imap U cdepa.
N300pakenne npocTpaHCTBEHHBIX Guryp. [IpumMepsl pa3BEpTOK MHOTOTPAHHHUKOB,
nMIMHApa U KoHyca. Co3gaHue Mojelield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHAIIOB).

[Tonsatue o0béMa, eaMHUIIBI U3MepeHus: 00bEMa. OOBEM MPSIMOYTOIBLHOTO
napajienenunena, Kyoa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA <MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThbl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca
«Maremarukay XapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIIMTAHUE:
MPOSIBJICHUEM HWHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHICKONW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUHUCKHUX MaTEMAaTHUKOB U
POCCHUICKON MAaTeMaTH4YECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO ATUX JOCTHKECHUN B
JIPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBIIIOJHEHHIO 003aHHOCTEH I'paXk/laHWHA U pealli3alliy €ro Mpas,
NPEACTABICHUEM O MAaT€MAaTHYECKUX OCHOBAX (PYHKUIMOHUPOBAHMS Pa3IUYHBIX
CTPYKTYp, SIBJICHUW, MPOLEAYp TIPakJaHCKOro oOIecTBa (Hampumep, BBIOOpHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO 3THYECKMX NPOOJEM, CBA3aHHBIX C
NPAaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHUE:
YCTAaHOBKOM HA AaKTUBHOE YydYacTH€ B PEIICHHMH MPAKTHYECKUX 3aJad
MaTE€MaTU4YeCKOM HaIpaBJICHHOCTH, OCO3HAHWEM BA)KHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKU3HU MJisl YCHEIHOW NpodeccruoHambHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:
CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PELICHUH, PACCYXKACHUI, YMEHHIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:
OpUEHTaluuMel B  JEATETbHOCTH HAa  COBPEMEHHYIO CHUCTEMY  HAy4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAHMEM MAaTEeMaTUYECKOM HayKu Kak cdepbl 4YeloBEeYeCKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYpOH KakK CpPEeICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (POPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJYy YU :
TOTOBHOCTBIO IPUMEHSITh MATEMATHUECKUE 3HAHUSI B MHTEPECaX CBOETO 3710POBbS,
BEJICHUs 370pOoBOro oOpasza >KHU3HU (370pOBOE NUTaHUE, COATAHCHUPOBAHHBIM
peXUM  3aHATHM M OTAbIXa, peryispHas  (Qu3anyeckas  aKTUBHOCTB),



c(pOpMUPOBAHHOCTHIO HaBbIKA pe(eKCUy, MIPU3HAHUEM CBOETO MPaBa HA OLIMOKY
U TaKOI'0 K¢ MpaBa IPyroro 4€I0BeKa,

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3a1ad B
00J1acTH COXPAaHHOCTH OKPYXKAIOIIe Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB M OLICHKH
UX BO3MOXKHBIX MOCIEACTBHM IJIs1 OKPYXKAIOIIEH Cpeiibl, 0OCO3HAHUEM TI00ATbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOIEM U IyTEH UX pEelICHUS;

8) aganTanyus K U3MEHAIOIMMCH YCJIOBUAM COLMAJIBHON M NPHPOIHOM
cpeabI:

TOTOBHOCTBIO K JIEHCTBUAM B YCJIOBUSAX HEOIPENEIEHHOCTH, TOBBIILIEHUIO YPOBHS
CBOEU KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTh, B TOM YHCIIE YMEHHUE
YUUTBCA Yy JPYTHX JtOJIed, MpPHUOOpEeTaTh B COBMECTHOM JEATEIBHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEO0OXOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHUI, B TOM 4ucie (pOpMyIMpoBaTh
UJeH, TOHATHS, TUIOTE3bl 00 OObEKTaX M SBJICHUSX, B TOM YHCJIE paHee
HEU3BECTHBIX, OCO3HABATh NEe(PHUIIMTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMUA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIE
pelmieHuss U AeUCcTBUA, (POpMYJIMpOBaTh M OIEHUMBATh PUCKU M TMOCIEACTBUS,
(GbopMHPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1€l CTBUA

ba3oBble Jornyeckue 1eicTBUA:

* BBISIBJISITh U XapaKTEPU30BATh CYIECTBEHHbIE NMPU3HAKM MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy TMOHATUSAMH, (HOPMYIHPOBATH
OINpEENCHHs MOHATUN, YCTAHABIMBATh CYUIECTBEHHBIN NMPU3HAK KiIacCU(UKaIIH,
OCHOBAaHMS J1J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYyJIHpPOBaTH W  NPeoOpa3oBbIBATh  CY>KICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

eBBISIBJISITh ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeUHs B (paKTax, NaHHBIX, HAOMIOJEHUAX W YTBEPXKICHUSX, MpeasiaraTh
KPUTEPHUH JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

e IEJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa30uparh 10Ka3aTeabCTBA MAaTEMATUYECKUX YTBEPXKIEHUH (TpsAMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAaMOCTOSATEIBHO  HECIOXHBIE  J0Ka3aTeJIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTpaUBaTh apryMEHTAIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIICHHUSI,

e BBIOMpaTh crnocod pemieHus ydyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BAPDUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboliee MOAXOASIIUA € y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).
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BaszoBrniencciienoBarejbcKHeeICTBYA .

* ICIIOJIb30BaTh BONPOCHI KAaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT NMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHUE;

¢ IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY HECIIOXHBIN
DKCIIEPUMEHT, HEOOJBIIOE HWCCIAEAOBAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CAaMOCTOATENHHO (HOPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI IO pe3yJibTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, UCCJIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

* [IPOrHO3UPOBATh BO3MOXHOE pa3BUTUE IIPOLECCA, a TAKXKE BBIIBUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

¢ BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMALUHU, [1aHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

e BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBaTh W HMHTEPIPETUPOBATH
MH(OPMAIMIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

e BpIOMpaTh (opMy TMpEeACTaBICHHS HHPOPMALMH U HIUTFOCTPUPOBATH
perraeMble 3a/1a4u CXeMaMu, uarpaMmmMaMu, HTHOU rpauKoi U MX KOMOWHALUAMU;

¢ OLICHUBATh HAJEKHOCTh WH(OpPMAIMU IO KPUTEPUSM, MPEIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHnKaTHBHbIEYyHUBEPCAJIbHbIEYYeOHbIeAeHCTBUSA:

e BOCIIPUHUMATH U (POPMYITUPOBATH CY>KJEHHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEeIIMH OOILIEHUS, SICHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIIeHUs 3a/auu,
KOMMEHTHUPOBATh MOJIyYEHHBIN PE3YIbTAT;

B X0/1¢ 00CYKJIEHHsI 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYX AaeMOU TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJCHHbIE HA TOUCK
pELIeHUs], COIMOCTAaBJIATh CBOM CYXKIEHHUSA C CYXICHUSIMH JIPYTUX YYaCTHUKOB
Janora, oOHapyXUBaTh Pa3fiMuue M CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

e IPEJICTABIIATh  PE3yJdbTaThl  pEIIeHMs  3aJauyd,  OSKCIEPHUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENHLHO BBIOMpPATh (OpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUU U 0COOEHHOCTEN ayIMTOPHUH;

 IOHUMATh ¥ UCTOJ30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUY AIbHON
paboThI PU PENICHNH YYCOHBIX MAaTEMaTHUECKUX 3a/1a4;

e IPUHUMATH 11€TTh COBMECTHOU JESITEIIbHOCTH, IIAHUPOBATh OPTaHU3AIIIO
COBMECTHOW pPabOThI, pacrpeacyiiaTh BUIbI padOT, JOrOBapUBATHCS, OOCYX IATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

e y4aCTBOBAaTb B TIpyNnoBbIX (opmax padoTel (0OCYykIeHUs, OOMEH
MHEHHUSMH, MO3TOBbI€ IITYpPMbl W APYTHE), BBIIOJHATH CBOIO 4YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JIPYTMMU UIE€HAMHU KOMAaH[bl, OLICHHUBATh
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KaueCTBO CBOEIro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHHUKAaMU B3aUMOJICUCTBUS.

PerynsiTuBHBIE YHMBepPCaJbHbIe Y4eOHbIe 1elCTBUA

Camoopranuzanms:

¢ CAMOCTOATENIbHO COCTAaBIIATH ILJIAH, AJITOPUTM PELIEHUs 3a1ayu (WIA €ro
4acThb), BBIOMpAaTh CIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHnit ¢ yuéToM HOBOM MH(pOpMaIu.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIUHTEJIJIEKT:

eBJAQIETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca u
pe3yJibTaTa pelIeHUs] MaTEMAaTHYECKOM 3a/1auu;

e IPEJIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIpH pPELICHUU
3aJ]aul, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHMBAaTh COOTBETCTBUE pe3yjIbTaTa AESATEIbHOCTHA MOCTABICHHON LIENTU U
YCJIOBHSIM, OOBACHSITh TPUYHUHBI TOCTHXKEHHS WM HEJOCTHKEHUSI €I, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOydenuss B 5 kJacce OOydYarOlIUKCS TMOJYYUT CIEAYIOLINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

[lonumMaTe ¥ TPaBUIBHO  YMNOTPEOJATH TEPMHUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHUBaTh M YNOPSAIOYMBATH HATypajbHbIE YHCJIA, CpPaBHUBATh B
MPOCTEUIIUX CITydasiXx OOBIKHOBEHHBIC JPOOH, TECSITUUHbBIE APOOH.

CoOTHOCUTh TOYKY Ha KOODAMHATHOW  (YHMCIOBOM) TpsIMOM  C
COOTBETCTBYIOIIIMM €l YHMCIOM U H300pakaThb HATypajibHbIE YHCIIAa TOYKAaMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoInonHATh apupMeTHYecKue IEeUCTBHS C HATypajJbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILINX CITydasiX.

BhINonHATE NpOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYUCICHUN.

OKpyTJsTh HaTypaJbHbIE YKCTIA.

Pemenue TeKCTOBBIX 32124

Pemarh TekcTOBbIE 3agauM apU(PMETHUECKUM CIHOCOOOM M C MOMOUIbIO
OpPraHW30BAHHOTO KOHEYHOTO repedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemate 3amaum, coaepkamuye 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIUYUHBIL:
CKOPOCTb, BPEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3allCH, CXEMBbl, TaONIuIbl, O0O3HAYEHHs TPHU
pELIeHUH 3a4a4.

[Tonb30BaTbCd OCHOBHBIMU  €IMHULIAMH  U3MEPEHUS: I1IE€HbI, MAaccChl,
paccTosiHusl, BPEMEHH, CKOPOCTH, BBIPaXKaTh OJIHW EIMHMIIBI BEJIMYMHBI 4Yepe3

JpyTHE.
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N3BnekaTh, aHATU3UPOBATh, OLICHUBATH MH(POpPMAIIUIO, TIPEICTABICHHYIO B
Tabnuie, Ha CTOJOYATOW [uarpamMme, HWHTEPIPETAPOBATH IMPEACTABICHHBIC
JTaHHBIE, UCITOJIb30BATh IAHHBIC MPU PEIICHUU 3aa4.

Harasinnas reomerpust

[Tosp30BaTHCA TEOMETPUUECKUMH OHATUSAMH: TOUKA, PsIMasi, OTPE30K, JIyY,
YIr0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEoUUX (hopmy
H3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJIaMU: BEPIIMHA, CTOPOHA, C
MHOTOyTOJIbHUKaMH: yTOJI, BEPIIMHA, CTOPOHA, JAWArOHalb, C OKPYKHOCTHIO:
panuyc, 1MaMeTp, LEeHTp.

N3o0pakath HM3ydYeHHBIE T€OMETpUUECKHE (PUTYphl Ha HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO UPKYJIS U JTUHEHUKH.

Haxonute AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MTOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTH OKPY>KHOCThH 33JaHHOTO
paauyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIVIOB MPAMOYTOJBHUKA, KBaapaTa s
MX MTOCTPOEHMS, BBIYMCIICHUS TUIOIAINA U IEPUMETPA.

Beruucnars nepuMerp W IUIONIAAb KBajpaTa, MNPSIMOYIrOJIbHUKA, (GUryp,
COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM uuciie (QUryp, m3o0paxxE€HHBIX Ha
KJIeTYaTon Oymare.

ITonb30BaThCS OCHOBHBIMH METPUUYECKUMHU €AWHUIIAMU U3MEPEHUS JJIUHBI,
TJTOIIA/IU; BhIpaXXaTh OJHU €IMHUILIBI BEJIMYMHBI Yepe3 JIpyTrue.

Pacno3naBate mapamienenwunesn, KyO, HCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, PeOpo, rpaHb, U3MEPEHHUS, HAXOJIUTh H3MEPEHHUs IMapajiieienuIea,
KyoOa.

Beruucnares 00b€M kyOa, mapajuienenunena Mo 3aJaHHBIM H3MEPECHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

PemaTe HeclioXkHbIE 3a4a4M HA U3MEPEHUE T€OMETPUYECKUX BEIUYMH B
MPAKTUYECKUX CUTYaIUSIX.

K konHiy oOydenuss B 6 kJjacce oOydYarolIUCS TMOMYYHUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsa v BBIYUCJICHUS

3HaTh U MOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3TMYHBIMHA BUIAAMU YUCEI U
criocobaMu HMX 3alUCH, TEPEXOIUTh (SCIM 3TO BO3MOXKHO) OT OIHOM (POpPMBI
3aIlMCH YKCIIa K IPYTroOu.

CpaBHHBaTh U yHOPSAIOYUBATH IEJIBIC YUCIIA, OOBIKHOBEHHBIC U JICCATUIHBIC
JIpoOH, CpaBHUBATH YHCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoimonHsaTh, coueras yCTHbIE M MUCHMEHHBIE TPHEMBI, apu(hMETHUUECKHE
JNEUCTBUS C HATypaJlbHBIMM W IEJAbIMH  YHCJIAaMH, OOBIKHOBCHHBIMH W
JNECATUYHBIMU IPOOSMU, TTOJOKUTEIIBHBIMU U OTPUIIATEIIBHBIMHU YU CIIAMHU.
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BpluncnaTe 3HAYEHUs YHUCIOBBIX BBIPAXEHUW, BBINOJHATH NPUKUIKY U
OLIGHKY pe3yJbTaTa BBIYUCICHUN, BBHIMOJHITH MPeoOpa3oBaHUs YHUCIOBBIX
BBIPQXCHUI Ha OCHOBE CBOMCTB apu(METHIECKUX JCHCTBHIA.

COOTHOCHUTHh TOYKY Ha KOOPAMHATHOM MPSIMOMl C COOTBETCTBYIOIUMM €M
YUCJIOM M H300paXkaTb YHMCJIAa TOYKAMU Ha KOOPAMHATHOM MNpPSAMOM, HaXOJIUTh
MOJYJIb YHCJIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPJAUHATAMU
9TOM TOYKH.

OKpyTJsTh 1eNble Yucia U JACCITUYHbIE POOU, HAXOAWTH MPUOIMKEHUS
quced.

Yucaosbie 1 OyKBEeHHbIE BbIPAKEHHUS

[Tonnmats ¥ ynoTpeOisaTh TEPMUHBI, CBSI3aHHBIE C 3aIIUCBHIO CTEIIEHU YHCIIA,
HaXOAUTh KBaJpaT U KyO uucia, BBIUUCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKECHUH,
COJZIEpIKAILMX CTEIICHH.

[Tonp30BaThCs MPU3HAKAMU JIEIIMMOCTH, PACKIIAIbIBATh HATYPAIbHBIE YNCIIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonb30BaThCA MAacIITAOOM, COCTABISATH IPOMOPLIMU U OTHOILICHHUS.

Ucnons3zoBath  OykBbl 11 O0OO3HAUEHUS]  YUCEI NpPU  3alKCH
MaTEMaTUYECKUX BBIPAXKEHHI, COCTaBIIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYIIBI,
HaXOJUTh 3HAaY€HUsi OYKBEHHBIX BBIPAKEHUM, OCYUIECTBISASI HEOOXOIUMBIE
NOJICTAHOBKH M NMPeoOpa3oBaHMUsL.

Haxonute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHne TeKCTOBBIX 33124

Pemath MHOTOIIAroBbIE TEKCTOBBIE 3a]]a4l apUPMETHUECKUM CIIOCOOOM.

Pemwars 3amaum, CBs3aHHBIE C OTHOLUIEHHUEM, IPONOPLMOHAIBHOCTBIO
BEJIMYMH, IPOIIEHTAMHU, PEIIaTh TP OCHOBHBIE 33J]a4M Ha APOOU U MPOIICHTHI.

Pemrars 3amaum, copepskampe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIWYWHBIL:
CKOPOCTB, BpeMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMs, O0BEM paboOThl, HCHOJB3YsS apuPMETUUYECKUE
JNEWUCTBUS, OLEHKY, MPUKUAKY, ITIOJb30BATbCS  EOUHULAMH  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocraBinsaTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats uHpOpMaIuio, NpeaCTaBICHHYI0 B TaOJWIaX, Ha JIMHEWHOM,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HWHTEPIPETHUPOBATH IMPEICTaBICHHbIC
JTAHHBIE, UCII0IB30BaTh JaHHBIE MIPU PELICHNUH 3a/1a4.

[IpeacTaBisaTh UHPOPMAIIUIO ¢ TTOMOIILIO TAOJIUIL, JIMHEWHONW M CTOJI0YATOM
JUarpaMM.

Harasimnas reomerpust

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYXAIOIIEr0 MHpa, UMEIOMHX (Hopmy
W3YUYEHHBIX T€OMETPUUYECKUX TUIOCKMX M MPOCTPAHCTBEHHBIX (QUTYpP, ITPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYD.
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N300pakaTtb ¢ MOMOIIBIO  IUPKYJIA, JUHEHKHU, TpaHCIOPTUpA Ha
HEJIMHOBAaHHOW W KJET4aToil Oymare Hu3y4YeHHbBIE IUIOCKUE TEeOMETPUUYECKHUE
burypsl U KOHQUTypalluu, CAMMETPUYHBIE (PUTYPHI.

[Tonb30BaTbCcs  TEOMETPUYECKUMHU  TOHSATUSIMU:  PaBEHCTBO  (uryp,
CUMMETpHsI, HCHOJIB30BATh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEHN: OCh
CUMMETPHH, LICHTP CUMMETPUHU.

HaxoguTe BenuyuHBI yIVIOB H3MEPEHHMEM C MOMOIIBI TPAHCHOPTHPA,
CTPOUTH YTJIbl 3aJJAHHOW BEJIMYHHBI, [T0JIb30BAThCA MPU PELUICHUH 3a]1a4 IPaalyCHON
MEPOM YIJIOB, PACIIO3HABATH HA YEPTE)KAX OCTPBIN, IPAMOM, PA3BEPHYTHIN U TYION
YIJIBL.

Bpuncnare IIuHY JIOMAaHOW, MEPUMETP MHOTOYTOJIBHUKA, IMOJb30BAaThCS
€AUHULIAMU WU3MEPEHHUs [UJIMHBI, BBIPAXKaTh OJHU €IWHUILI W3MEPEHUS JJIUHBI
4yepes Apyrue.

Haxogute, ucnons3ys 4YepTERHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH JI0 MPSMOU, JUIMHY ITyTH Ha KBAIPATHOM CETKE.

Beluucnate  miomans  QUryp, COCTaBIEHHBIX U3  MNPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh  pa30MeHue Ha TMpsSMOYTOJIbHUKHA, Ha paBHbIE (UIYpHI,
JOCTPauBaHHWE JI0 NPSIMOYTOJBHUKA, TOJb30BATHCSI OCHOBHBIMM €IMHULAMU
WU3MEPEHUS IUIOAAM, BBIPAXaTh OJHUA EIWHUIBI H3MEPEHUSA IUIONIAAN YEpPE3
Jpyrue.

Pacnio3naBaTh Ha MOJENAX M M300pAKEHUSAX MHUPAMUAY, KOHYC, LMJIMHAP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KieTyaTo Oymare nmpsMOyTOIbHBIN Mapaieenunes.

Boruncnsate 00bEM NpSAMOYTOJIbHOTO Mapaiesenunena, Kyoa, mojab30BaThCs
OCHOBHBIMU E€AMHMIIAMU U3MEPEHUS 00bEMA;

Pemars HeciiokHBIE 3a1a4d Ha HAXO0XKIACHUE I'€OMETPUYECKUX BEIIMYMH B
MIPAKTUYECKNUX CUTyaLUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
Ko €CTB0YACO
Ne HaumeHoBaHue pa3iesioB U TeM i BTB 1 duekTpoHHbIE (LM (pPOBbLIE)
n/n NMPOrpamMmbl Beero | KP | IIP o0pa3oBaTebHbIEpPeCyPCHI
1 Harypanbnsie uncia. Jlencteus ¢ 43 1 bubnuoreka [JOK
HaTypaJbHbIMU YHUCIAMHU https://m.edsoo.ru/7f4131ce
2 Harnsignas reomerpus. JInnuu Ha 12 5 bu6nunorexa LIOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObrixHOBeHHbICAPOGH 48 1 https://m.edsoo.ru/7f4131ce
bu6nmoreka [IOK
4  Harnsnnasreomerpusi. MHOTOyroJIbHUKA 10 1 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
5 Jlecammanbieapodu 38 1 https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpus. Tena u purypsi B 9 1 bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
{ | Hosropenue i o6obmenne 10 1 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I1O 170 4 4
I[TPOI'PAMME
6 KJIIACC
K
Ne HanmeHoBaHMe pa3eioB U TeM OTHHECTBORACO  IuekTpoHHbIC (LHPPOBbIC)
B o0pa3oBaTebHbIEPECYPCHI
n/n NPOrpamMMbl
Bcero KP IIP
bu6mmoteka IIOK
1 | Harypanbubleucna 30 1 https://m.eds00.ru/7f414736
2 Harnsguas reomerpus. [psvbie Ha 7 bubmmoteka IIOK
TJIOCKOCTH https://m.edso0.ru/7f414736
bubmmoreka IIOK
3 HApobn 32 1 1 https://m.eds00.ru/7f414736
bubmuoreka [{OK
4  Harmsanasreomerpusi. CUMMeTpust 6 1 hitps://m.eds0o.ru/7f414736
bu6mmoteka IIOK
5 | BripaxceHnus  OyKBamy 6 https://m.edso0.ru/7f414736
6 Harnsigaas reomerpusi. @urypsl Ha 14 1 1 bubnuotexa [JOK
IIOCKOCTH https://m.edso0.ru/7f414736
bubnunorexa LIOK
7 | TlomoxuTenpHbIE M OTPHUIIATEIbHBIEYHCIIA 40 1 https://m.edsoo.ru/7f414736
but6mmoreka [IOK
8 | IlpencTapnenmesatHEx 6 1 https://m.edsoo.ru/7f414736
9 Harnsannas reomerpusi. @urypsl B 9 1 bubnuotexa [JOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
but6mmorekxa [IOK
10 TIloBTOpeHue, 0060OIICHNE, CHCTEMATH3AITUS 20 1 https://m.edso00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 5 5

I[TPOITPAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIs1 YYEHUKA

Marematuka (B 2 yactax), 5 kinacc/ Bunenkuna H. 5., XKoxos B.U., YecHokoB
A.C., Anekcannpora JILLA., HIBapudbypn C.MU., AxkuuoHepHoe o0OIIECTBO
«3narensctBO «lIpocBemienne»

Marematuka (B 2 yactax), 6 kinacc/ Bunenkun H. 4., XKoxor B.U., UecHokoB
A.C., AnekcannpoBa JILLA., HIeapudypn C.U., AxuuoHepHoe 0OIIECTBO
«M3narenbctBo «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Marematuka : 5—6-e Kacchl : 6a30BbI YPOBEHDb : METOJIMYECKOE MOCOOUE
K MpeAMeTHOW nuHUM ydyeOHuKoB mo martematuke H. 5. Bunenkuna, B. .
’Koxoma, A. C. UecHokoBa u Jp. — 2-¢ u3a., ctep. —Mocksa : IIpocBemienue,
2023

OOyuenue maremaTuke B 5-6 kinaccax. Meroguueckoe nocooue K yueOHUKY
H. 4. Bunenkuna u np. ®I'0OC

Maremaruka. 5 kiacc. Pabouas terpaap. B 2-x wactax. Yacts 1. K
yueOHuky Bunenkuna. ®I'OC

Marematnueckuii TpeHaxep. 5 knacc. [locodue 115 yuurteneil u ygammxcs

Marematnueckuii TpeHaxep. 6 knacc. [locodue 1151 yuurteneil u ygammxcs

MaremaTnyeckue IUKTaHThl. 5 kinacc. PI'OC

MaremaTtuyeckue TUKTaHThl. 6 kinacc. PI'OC

Maremaruka. 5 knacc. Kontponsasie padbotsl. ®I'OC

Maremaruka. 6 knacc. Kontponsasie padots. DT'OC

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCHI
CETU UHTEPHET

Enunas kosmmexnust nmudpoBbIX 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru

Poccuiickas anextponHas mikoda http://resh.edu.ru/subject/17

LIOP s mixon AKnacchttp://www.yaklass.ru

Poccuiickuit mopran oTkpeiTOro oopasoanus http://www.openet.edu.ru/

denepalibHbIN HHCTUTYT NeAarorndeckux mamepenuit http://www.fipi.ru/

[Topran wuHpOpMAaLMOHHON mNOAAEPX KU EAMHOrO TrocyaapCTBEHHOIO
aK3ameHa http://www.ege.edu.ru/

®decTuBanb negarorudeckux uae « OTKpoIThid ypok» («IlepBoe ceHTIOps»)
http://festival.1september.ru/

WNuTepHeT-noqaepxka yuurerneid matematuku http://www.math.ru/

Bces matemaruka B ongaoM Mecte http://www.allmath.ru/

OOpasoBaTenbHBIN MaTeMaTHIECKUH cait http://www.exponenta.ru/

Caiit U3natensctBa «IIpocBemienue» http://www.prosv.ru

Caiit UsnarenscrBa « MHemo3uHay http://www.mnemozina.ru

Caiit U3natensctBa «JIpoda» http://www.drofa.ru

Caiit U3natensctBa «BenTana-I'pady» http://www.vgf.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://resh.edu.ru/subject/17
http://www.yaklass.ru/
http://www.openet.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://festival.1september.ru/
http://www.math.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.prosv.ru/
http://www.mnemozina.ru/
http://www.drofa.ru/
http://www.vgf.ru/
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HOACHUTEJBHASA 3AIIUCKA

Anrebpa sBISETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HHU. Pa3Butne y o0ydarommxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUW U CYIIHOCTH anreOpanuecKux
abCcTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAYKOW SIBJIEHUH U MPOLECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHs HAOJIOJaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JECMCTBHSI U BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca alire0pbl 00eCreunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUSI OOYYaroONIMXCsA: OHM HWCIHOJB3YIOT JACIyKTUBHBIE W
WHIYKTUBHBIE PACCyXJIeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOydeHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITETFHOM  JIEATEBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SBISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA 00yUeHHSI.

B crpykrype mnporpaMmbl ydeOHOTro Kypca «Auredpa» i OCHOBHOIO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUM: «Yucaa v BBIYMCICHUSY, «AJreOpandecKkie BhIPaKEHUD», « Y paBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JHHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca O0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHdeckoro s3bika. CopepxaTenbHOU U
CTPYKTYpPHO OCOOEHHOCTBIO YyueOHOro Kypca «AuredOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne JnuHHUM «YWcCna W BBIYUCICHHS» CIYXHT OCHOBOW MJis
JaNbHEUIIEro U3yYyeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIUXCs
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHON
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro obopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHUCIaMH, (HOPMUPOBAHHUEM
MPEACTABICHUN O ACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

CopnepkaHue JIByX aareOpandecKkux JUHUN — « AJITeOpanvyecKue BhIPKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Yy O0YyYaIOMIMXCS
MaTE€MaTUYEeCKOro arnmapara, HeoOXOAMMOTro MJisi pelIeHus 3aJad MaTeMaTHKH,
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CMEXKHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXXEHUI. AnreOpa IEMOHCTPUPYET 3HAUYEHNE MAaTEMAaTUKH Kak
A3bIKA JUIA TOCTPOEHUsS MATEMAaTHYECKUX MOJEIEH, ONMCAaHWs NPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJAJCHHE HAaBBIKAMH
NeAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTRBY.

Coneprxanve GyHKIMOHATBHO-TpadUYECKON JIMHUN HAIEJICHO Ha MOIy4YeHue
oOy4JaronMMuCcs 3HaHUN O (QYHKIMSIX KaK BaKHEHIIeH MaTeMaTudecKoW MOJenu
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B IPUPOJIE
u oduectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHHS UCIIOJIB30BaTh PA3JINYHBIE BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo ydeOHOMYy IUIaHy B 7-9 Kjaccax u3ydaeTrcss Y4eOHBI Kypc
«Auredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJACPKAHMS:
«Uucna u  BBIUMCIEHUS», «AJreOpanyecKkue BBIPAXKEHUS», «YPaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha u3ydenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 Kilacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezenio), B 9 kmacce
— 102 ygaca (3 yaca B He/IeJIIO).
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COJEPXAHUE OBYUYEHUA

7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JECSATHYHBIC, MEPEX0A OT OAHOW (POpPMBI 3amUCH
npobeit k gpyroil. IloHsTwe palMOHAaIBHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PAMOHAIBHBIX —uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIPEIENIeHuE, MpeoOpa3oBaHUe
BBIPQXECHUI HA OCHOBE OIPENEICHMs], 3aIUCh 00NbIIMX yucen. [IponeHTsl, 3anuch
IPOLIEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 337auu Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne IIPU3HAKOB  JIEJIMMOCTH, pPA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM uHciae TpsiMas W oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

[lepemeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOMU. JlomycTuMble
3HA4YECHUS NepeMeHHBIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BHJIE
bopmynsl. Beraucienus no ¢popmynam. [IlpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuja npeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoJiCcTBa CTENEHH C HATyPAJIBHBIM IOKA3aTEJIEM.

OpHounensl 1 MHOTOWIEHBl. CreneHb MHOTOwIeHa. CI0KeHHEe, BIYMTAHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMysbl COKpAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHUs, I[paBuja NpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YHUCIO KOPHEW JIMHEMHOTO
YpPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBIE€HHWE YPaBHEHHUH IO
YCJIOBHIO 33J1a4u. Penenne TEKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHU.

JIuneiiHoe ypaBHEHHE C JBYMs MepeMEHHBIMU U ero rpaduk. Cucrema AByX
JVMHEMHBIX ypPaBHEHUW C JBYMsS IEpEMEHHbIMU. PemieHune cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunara Touku Ha npsAMou. YnciioBble TPOMEXYTKU. PaccTossHne Mexy
JIBYMS TOYKaMU KOOPJMUHATHOU MPSIMOM.

[IpsimoyronbHast cucrema koopauHatT, ocu Oxu Oy. AGcuucca U opavHara
TOYKHU Ha KOOPJAUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYJIaMHU.
Urenue rpadukoB peanbHbIXx 3aBucumocTed. Ilonstue Qynkuun. ['paduk
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dbyukiuu. CroiictBa Ghyukiui. Jlunelinas ¢pyukius, e€ rpaduk. ['padbux QyHkImum

y = |X|. I'padmyeckoe pernieHue TUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHEHUM.
8 KVIACC

Yucaa v BIYMCICHUSA

KBaapatHbeiii kopeHb u3 uyucna. IloHstue 00 uppalMOHATBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yucen. CBolcTBa apuMEeTHIECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM oKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnredOpanveckue BbIPAKEHUS

KBagpaTHblil  TpEX4leH, pa3lIOKEHUE  KBAJPATHOrO  TpEXWieHa  Ha
MHOKUTEU.

AnreOpanyeckass JpoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil apoOH.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHHUE aireOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpaTHoe ypaBHeHue, (popMyiia KOpHEH KBaIpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['paduueckas uHTEpHpETAlMsl YPABHEHHUM C JBYMSI MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX ypPaBHEHUW C JABYMsl II€pEMEHHBIMHU. lIpuMepnl pelieHus CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DOyHKIUU

[Touarue ¢ynkuuu. OONACTh ONpeneNeHus] M MHOXKECTBO 3HAUYCHUI
dbyukimu. CiocoOwl 3aaHus PYyHKIIHIMA.

I'padpux dynkuun. Yrenue cBoicTB QyHKuuu no e€ rpaduxy. Ilpumepsr
rpadukoB (GyHKIHHA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.

OyHKIMKM, OMNKCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOINOPIMOHATLHBIE
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BIYMCICHUSA

PanmonanpHbie yncIa, UPpAIMOHANIBHBIC YKCIa, KOHEYHBbIE U OCCKOHEYHBIS
JeCATUYHBIC APoOu. MHOXKECTBO ACHUCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEUHBIC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPJIUHATHOM TIPSIMOU.

CpaBHeHUE JCHCTBUTENIBHBIX YHCEN, apudMETHYeCKUe JCHUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.
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Pa3meppl OOBEKTOB OKpY)KAIOIIEr0 MHpa, JJIUTENIBHOCTh IIPOLECCOB B
OKpPY’KaIOIIEM MHpE.

[TpubmmkEéHHOE 3HAUYCHUE BEIMYMHBI, TOUHOCTh NMpUOIMmKenus. OKpyTiacHue
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYMCICHUM.

YpaBHeHMS U HEPABEHCTBA

JIunelinoe ypaBHeHUE. Pemenne ypaBHEHUH, CBOASAIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIIMXCA K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepsbl pelieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIIEHEHN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX YypaBHEHMH. PerneHue TEKCTOBBIX 3ajady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ JByMsI MEpPEMEHHBIMU U €ro rpaduk. PemeHue cuctem nByx
JIMHEWHBIX YPABHEHUM C IBYyMs IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YPaBHEHUN,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHN C IBYMS IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOU. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

DOyHKUIMHA

KBaaparuunas ¢dynkuus, e€ rpadux u cpoiictBa. IlapaGoma, koopauHaThI
BEPIINHBI 11apaboJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'padukn byskmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucsioBbIe MOCIEI10BATEILHOCTH U MPOrPecCcum

[loHATHE YMCIOBOW TMOCIIENOBATENBHOCTH. 3aJaHUE IOCIENOBATEIBHOCTH
pPEKYppEHTHOH (opmMyon U hopmyJioil N-ro uiieHa.

Apudmernueckas u reomeTpuueckas mnporpeccuud. ®opmynbsl N-ro yieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbl IEPBBIX NUJICHOB.

N300paxkeHre 4YieHOB apu(METHUECKOW W TEeOMETPUYECKON mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CnoxHbIE NPOLICHTHI.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

JINMYHOCTHBIE PE3YJIBTATBHI

JINYHOCTHBIE Ppe3yJIbTaThl OCBOEHUSA MPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPOLUIOMY W  HACTOSIIEMY POCCHUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U peallu3alluu €ro
npaB, MPEICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSA
pPa3IUYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp TPaKJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE B pELIEHUM MPAKTUUYECKUX 3aaad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM JIJIS YCIENMIHON MpodeccruoHaTIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHUBUTyIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  HAMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPHSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyX JCHHH, YMEHUIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JIEITEIIbBHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HbBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak CQepbl YeI0BEHYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBIAJECHUEM NPOCTEUIINMHU HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (GopMUPOBAHME KYJILTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0J1ATONOJYy YU :

TOTOBHOCTBIO MPUMEHSATh MaTE€MaTUYECKUE 3HAHUS B HMHTEPECcax CBOETO
3I0pOBbsl, BEACHHSI  3J0pPOBOro  o0pa3a KU3HU  (3J0pOBOE  THTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckas
aKTUBHOCTH), CHOOPMHUPOBAHHOCTHIO HaBbIKa peiieKCHH, MPU3HAHUEM CBOETO



MpaBa Ha OIIMOKY U TaKOTO e IpaBa JIPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTAIMEN Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM JIJIsl pelieHus 3a7a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPe/Ibl, TUIAHUPOBAHUSI TIOCTYTIKOB M OIEHKH
WX BO3MOXHBIX ITOCJICACTBHUI JJISI OKPYXKAIOMIEH Cpebl, 0CO3HAHUEM TI100aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) apanTranus K M3MEHAIIUMCH YCJIOBUSAM COLUMAJBLHON U NMPHUPOIHOH
cpeabl:

FOTOBHOCTBHIO K JEHUCTBUSIM B YCIIOBUSIX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHUX JIIOJICH, MPUOOpETaTh B COBMECTHOM AEATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OpPMHPOBAaHMU HOBBIX 3HAHHMK, B TOM YHCJE
dbopMyIMpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS W JEUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

e BBIBJISITh U XaPAaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TIOHATHUM, OTHOIICHWUH  MEXAy IOHATHAMH, (HOPMYIHPOBATH
OmpeIeNICHUs MIOHATUH, YCTaHABIMBATh CYIIECTBEHHBINM MPU3HAK KiIacCH(pUKAIIH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIUPOBATH U  NPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

e BBISABIATH  MAaTEMAaTHUYECKHE  3aKOHOMEPHOCTH, B3aMOCBSI3M U
npoTUBOpeursi B (akTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPKICHUSIX, MpeiaraTh
KPUTEPUHU JIJIs1 BHISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUUH;

e JI€JIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, NECIYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e paszOupaTh JOKA3aTEIHLCTBA MATEMATHYECKUX YTBEPXKIACHUHN (TPSIMbIC U OT
MPOTUBHOTO),  MPOBOJAUTHL  CaMOCTOATEIBLHO  HECJIOXKHBIE  JOKa3aTeIhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CIOCOO pemieHus y4deOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4EToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBblencciieoBare/ibCKueIeHCTBHSA.
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e HCIOJB30BATh BOMPOCHI KaK MCCIENOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, (hOpPMHPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHUE;

e MPOBOJUTH [0 CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIN
DKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE MO YCTAHOBJIEHHUIO OCOOEHHOCTEN
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CaMOCTOSITENIBHO (POPMYJIHPOBATH 0OOOIIECHUSI U BBIBOJBI 1O pe3yjIbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

e MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOIECCA, a TAKXKE BbIIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

e BBIBJIATH HEAOCTATOYHOCTh M M30BITOYHOCTH WHGOpPMAIMHU, ITaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

e BBIOMpaTh, AaHAIM3HPOBATh, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH
uHGOPMAIIUIO Pa3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

e BbIOMpaTh (OpMy NpEACTaBICHUA HWHPOPMAUUU U HWILIIOCTPUPOBATH
pelaeMble 3314l CXeMaMu, TuarpaMMaMi, HHOHM rpa@uKoi 1 uX KOMOWHAIHSIMU;

e OIICHMBATh HAAEKHOCTb HHPOPMAIUU IO KPUTEPUSAM, MPEATOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIEYyHUBEPCAIbHbICYYeOHbIeAeHCTBUS:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXJACHUS B COOTBETCTBUH C YCIOBUSIMU
U LEIIMH OOLIEHUS, SICHO, TOYHO, IPAMOTHO BBIpAXXaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U NHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHPOBATh MOITYUYEHHbIN pe3yibTar;

e B XOJI€ 00CY)KJIE€HUs 337aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaEMOM TEMBI,
npoOJeMbl, pelaeMol 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
peIlIeHus, COIMOCTABIATH CBOHM CYXKIEHHUS C CYXICHUSAMHU APYTUX YYACTHHUKOB
Janora, oOHapyXUBaTh Pa3fiMuue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

e MPEACTABIATH  pE3yJbTaTbl  pEIICHUs  3aJaud,  HKCIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSATEIbHO BBIOMpPATh (OpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUU U 0COOEHHOCTEN ayIMTOPHUH;

e TOHMMATbH U HCIIOJIb30BAThH MPEUMYLIECTBA KOMAHIHOM U UHIUBUIAYaIbHON
paboThI PU PENICHNH YYCOHBIX MAaTEMaTHUECKUX 3a/1a4;

e MPUHUMATH II€JIb COBMECTHOM JESTENbHOCTH, INIAHUPOBATH OPraHU3AIHUIO
COBMECTHOW pPabOThI, pacrpeneniarTh BUAbI paldOT, JOrOBapUBATHCS, OOCYXIATh
MPOIIECC U PE3YNbTAT PadOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOJICH;

e y4YacTBOBaTh B TIpPYyMNIOBbIX ¢Gopmax paboTel (0OCYyKIeHUs, OOMEeH
MHEHUSIMU, MO3TOBBIC IITYPMBI M JIPYTHE), BBHIMOJHITH CBOIO YacTh pabOTHI U
KOOPAMHUPOBATh CBOM JEHCTBHS C JPYTUMH YIEHAMH KOMAaHIbI, OILIEHUBATH
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KayecTBO CBOEIO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHUKAaMU B3aUMOJICUCTBUS.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeliCTBHSA

Camoopranusanms:

e CaMOCTOSITENIBHO COCTaBJIAThH IUIaH, AJITOPUTM PEIICHHs 3aJaud (WU €ro
4acThb), BBIOMpATh CIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHnit ¢ yuéToM HOBOM MH(pOpMaIu.

CaMOKOHTPOJIb, IMOLMOHAIBHBINHHTE/JICKT:

e BIAQJETh cHoco0aMu CaMONPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yibpTaTa peleHuss MaTeMaTHYECKON 3a/1a4u;

e MpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPM PpELICHUU
3aJ]aul, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLEHMBATH COOTBETCTBHE PE3YJIbTATA JESITEIbHOCTH IMOCTABICHHON LENH U
YCJIOBHSIM, OOBACHSITh TPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOydyenus B 7 kJjacce OOyYalOIIMICAd MOJYYUT CIEAYIOLINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

BbinmonHsaTh, codeTas yCTHble M NUCbMEHHbIE NPHUEMBI, apu(MeTHUYEeCcKHe
JNEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3Ha4YeHHs] YHCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpasHbIE
crocoObI U MPUEMBI BBIUMCICHUS 3HAaYCHUI JPOOHBIX BBIPAXKEHHUM, COAEpKaIINX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoguTh OT oAgHOW (QOpPMBI 3amucu Yucen K Apyroi (mpeoOpa3oBbIBaTh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyIJIsITh YuCnHa.

BbINONHATH MPUKUIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUMN, OLIEHKY 3HAYEHUIN
YUCJIOBBIX BbIpaKEHUI. BBIMOMHATH AEHCTBUS CO CTENEHAMH C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsTh NPU3HAKU AEIUMOCTH, Pa3I0KEHNE Ha MHOXKHUTEIN HATypPaIbHBIX
YHUCEeNl.

PemaTe NpakTHKO-OPUEHTHUPOBAHHBIE 3a/layd, CBA3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3ynbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvecKue BbIPaKEHUA

Hcnonb3oBaTh anredOpandyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4EOHOTO MaTepuaia.
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Haxonute 3HaueHusi OyKBEHHBIX BBIPAKEHUW MpPU 3aJaHHBIX 3HAYEHUSAX
NIEPEMEHHBIX.

BoIonHATE MpeoOpa3oBaHus LENOr0 BHIPAXKEHUS B MHOTOWIECH ITPUBEACHUEM
NOJTIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBITIONHATE YMHOXXEHHE OJHOWIEHA HAa MHOTOYJIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCylIeCTBIIATh PA3NOKEHUE MHOTOUYIEHOB HA MHOXHUTEIH C IOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMTENsA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsTh npeodpa3oBaHUs MHOTOUJICHOB JUIsl PEIICHUS Pa3iIMYHbIX 3a/1a4y
U3 MaTEMATHKU, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MTPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEH € HATYpaJbHBIMHM II0KA3aTEISIMU IS
peoOpa30BaHus BIPAKECHUII.

YpaBHeHNs U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHHsS C OJHOM NEPEMEHHOW, NMPUMEHSS NpaBUia
nepexoAa OT UCXOJHOIO YPAaBHEHHS K paBHOCWIBHOMY eMy. [IpoBepsTsh, aBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyueckrie METObI MPU PEUICHUU JIMHEUHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl MHap YHCEN, SBISAIOMIMXCA PEIICHHUEM JIMHEWHOTO
YPAaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM IMIIOCKOCTHU I'paUK JUHEHHOTO YpaBHEHUS C ABYMS
NEePEMEHHBIMHU, MOJIb3YACh Ipa(UKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHHUS .

Pemiats cuctembl AByX JUHEWHBIX YPABHEHUI C AByMs NIEPEMEHHBIMH, B TOM
qucIie rpa@uiecKu.

CocTaBnsATe M pemarb JIUMHEHHOE YpPAaBHEHUE WM CHCTEMY JIMHEMHBIX
YpaBHEHUN TIO YCJIOBHUIO 3aJaud, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N3o0paxkaTh HA KOOPAUHATHOMN MPSAMOUM TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtMeyaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATaM,
CTpouTh Tpaduky TuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceiBaTh C TMOMOIIBIO (QYHKIUH W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOUTEIILHOCTD, BPeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate Tpaduuecknii crmocoOd TpencTaBlIeHUS W aHaIM3a WHPOPMAIINH,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K konmy oOydyenus B 8 kJjacce OOyYaroOIIMICA MOJYYUT CIEAYIOUINE
MIPEAMETHBIE PE3YIIbTATHI:
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Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HayajabHBIE MPEICTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YyuCel JJis CPaBHEHUsS, OKPYTJICHHUSI U BBIYUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
YHCJla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpuMeHATh TOHATHE apUPMETUUECKOTO KBAJAPAaTHOTO KOPHSA, HAXOAUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3YysS MPU HEOOXOJMMOCTH KaJbKYyJSITOpP, BBITOIHSTH
npeoOpa3oBaHus BBIPAKCHUN, COACPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3anucu OOJBIIMX W MalbIX YUCEN C MOMOIIBIO JECATUYHBIX
npo0Oeit u creneneit uucia 10.

AnredOpanveckue BbIPAKEHUS

[IpyuMeHATh TOHATHME CTENEHH C IEJNbIM [I0KAa3aTelieM, BBIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOMHATH TOXKIE€CTBEHHBIE TPE0Opa30BaHUSI PAIIMOHAIBHBIX BBIPAKEHHUM Ha
OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOYWICHAMHU U aJIreOpandecKUMM APOOSIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKHUTEH.

[IpuMeHsaTh MpeoOpa3oBaHUs BBIPAXKECHUHN JIJIsl PEIICHUS PAa3IMUHbIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MTPEJIMETOB, U3 PEATTbHON MPAKTHKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIC, KBaJAPATHBIE YPAaBHEHUS W PalMOHAIbHBIC YpPaBHEHWS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBoauTE MpOCTENIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHNnH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
mpouee).

[TepexoauTth OT cioBecHOM (OpMYyIHUPOBKU 3afaud K e€ anrebpandeckoi
MOJIEIA C TIOMOIIBKD COCTABJICHUSI YPABHECHUSI WM CHUCTEMBl YPaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJyYEHHBIA pE3yJIbTarT.

[IpumeHATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB IS CPABHEHHUS, OLCHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pPEIICHUNH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIMHA

[TornmaTe U WCTONB30BaTh (DYHKIMOHAIBHBIC MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHMS), OMPENCNITh 3HA4YCHHE (YHKIMH TIO0 3HAYCHUIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKIMU 10 €€ TpaduKy.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = X2,y = x3y = x|, y = VX, OIECBIBaTb CBOWCTBA YHCIOBOIL
byHKmu 1o e€ rpaduky.

K koniy oOydyenus B 9 kJjacce oOydYaromMiiCs MOJYYUT CIEAYIOUINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.
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Boinonusate  apudmMeruyeckue JEHCTBUA C  pAlMOHAIBHBIMU  YHCIIAMH,
coueras YCTHbIE W NHUCbMEHHbIE MPUEMBI, BBIIOJHATH BBIYHUCICHUS C
UPpaLHOHATBHBIMH YHCIAMHU.

HaxoauTep 3HayeHus CTENEHEW C LEIbIMU II0Ka3aTeJsIMU WU KOPHEW,
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHIA.

OKpyTrisiTh JIEUCTBUTENIbHBIE YHWCIA, BBINOJHATh MNPUKUIKY pe3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiate nvHEHHBIE W KBaJpaTHBIE YpPaBHEHHWS, YPAaBHEHHUs, CBOASIIMECA K
HUM, TIpOCTENIINE APOOHO-pAIlMOHATIbHBIEC YPABHEHHUS.

Pemate cuctembl ABYX JMHEHWHBIX YpPaBHEHHI C JBYMSI NEPEMEHHBIMA M
CUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJJTHO YPaBHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3adaun  anreOpayeckuM CrocoOoM ¢ TMOMOIIbBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUM M CUCTEM YPaBHEHUWU, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCcKUX NpPeICTaBICHUI (yCTaHABIUBATh, UMEET
JY YpaBHEHWE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe 5MHEHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHre HEPABEHCTB HAa YMCIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemare cucTemMbl JIMHEWHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHHE CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILIEHUN PA3IUYHbIX 337a4.

DOyHKUIMHA

Pacno3naBaTh (yHKIIMM W3y4YeHHbIX BUIOB. [loka3pIBaTh CXxeMaTUYECKU
pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcHMOCTH OT
3HaYE€HUU KOA()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXkaTh CXEMATHUECKH TpapUKU KBAJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacnio3naBaTh KBagpaTUuHyO0 (YHKIHUIO IO (GOpMyJie, TPUBOAUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECAOBATEILHOCTH M IIPOrPEeCCHH

Pacno3naBath apudmMeTHyecKkyr0 M TE€OMETPUYECKYIO MPOTPEecCUd MpH
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIYMCICHUS C  HCMONb30BaHHEM (opMysn N-ro 4jeHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkath 4jieHbl TMOCJIEAOBATEIBHOCTA TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.
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Pemarp 3amaun, CBA3aHHBIE C YHMCIOBBIMU IOCJEI0BATEIbHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
K
Ne HaumeHoBaHue pa3/iesioB U TeEM OJIPI'-IC(];TBO‘laCO JeKkTpoHHbIe (HU(POBHIE)
n/n NMPOrpamMMbl Beero | KP | IIP o0pa3oBaTebHbIEpPeCyPCHI
1 Yucna u BEIYKCIICHUS. o5 1 bubnunorexa LIOK
PaunonanbsHble ynciia https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
2 AJIrCOpamHeCKHCeBHIPAKCHUA 27 1 https://m.edso00.ru/7f415b90
bub6nmoreka [IOK
8 VpaBHCHUA M HEPABCHCTBA 20 1 https://m.eds00.ru/7f415b90
bu6nmorexa [IOK
4 Koopmumatsi u rpaguiu. Gynkim 24 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
5  [Mosropenue u obobmenue 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME
8 KIIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM onuqeiTno'{aco DJIeKTpOoHHbIe (LM (poBbIE)
n/n MpPOrpamMmmbl Beero  KP | TIP o0pa3oBaTe/bHBIEPeCyPChI
1 Yucina u Beruncienus. KBagpartasie 15 bubnuorexa [JOK
KOPHH https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTerneHs ¢ 7 bu6mmoreka [IOK
LIEJIBIM TT0Ka3aTelIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKueBbIpaXKeHUS. 5 1 bubnuoreka [IOK
KBaznpaTHbIATpEXUIEH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKUeBBIPAKEHHUSL. 15 1 bubnnoreka [JOK
Anrebpanueckaspoob https://m.edsoo.ru/7f417af8
5 YpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnunoreka [JOK
KBazparHble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUs U HEPABEHCTBA. 13 bubnuotexa [JOK
CucreMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnuorexa [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 yHKUH. OCHOBHEICTIORATHS 5 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 | @ymxiu. HucnosseQyHiImM ; https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Mosropenne n 06odwmenue 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOT'PAMME
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9 KITIACC

Ne HaumenoBanue paszjaesioB u teM  KoamuecTBo4acoB  JyekTpoHHble (HH(POBLIE)
n/n NMPOrpaMmblI Bcero  KP IIP o0pa3oBaTebHbIEpPeCyPChI
1 Yucna v BIYHUCIICHHUS. 9 bubmuorexa [JOK
JlericTBUTEIBbHBIC YHCIIa https://m.edso0.ru/7f419d08
2 VYpaBHEHUs U HEPABEHCTBA. 14 1 bubmmoreka [JOK
YpaBHEHHUsI C OJHOU ITIEPEMEHHON https://m.eds00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnnoreka [HOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHeHUS 1 HEPABEHCTBA. 16 1 bu6mmoreka [IOK
HepasencrBa https://m.edso0.ru/7f419d08
>  @yuxuun 1 ngﬁrﬂfé(igﬁﬁmmdos
6  YUucinoBBICIIOCICA0BATEIBHOCTH 15 1 Et?r?sf:lll/llrzf:i(saogrou/%f 119408
7 [ToBTOpenue, 06001ICHNE, 18 1 bu6mmoreka [IOK
CHUCTEMaTU3aLMI3HAHUI https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I1O 102 6 0
I[TPOI'PAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* MaremaTtuka. Anrebpa: 7-it kiacc: 0a30BBI ypPOBEHb: YU4eOHUK, 7 Kiacc/
Makapeiues FO.H., Munnok H.I'., HemxoB K.MN. u gpyrue; mnonm pen.
TensikoBckoro C.A., AkunonepHoe o0mectBo «M3narenbetBo «IIpocBemenne»

* MaremaTtuka. Anrebpa: 8-it kiacc: 0a30BBIN ypOBEHb: YueOHUK, 8 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemxoB K.M. u gpyrue; noa pen.
TensikoBckoro C.A., AkumonepHoe o0iectBo «M3narenbetBo «IIpocBenienner

* Marematuka. Anrebpa: 9-i kiacc: 6a30BbI YPOBEHb: y4eOHHK, 9 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemxoB K.W. u gpyrue; noa pen.
TensikoBckoro C.A., AkimoHepHoe obiectBo «M3natenbctBo «IIpocBenenner

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Nzydenue anreOper B 7-9 wimaccax:mocobme s yumrened / HO.H.

MakaperueB, H. I'. Mwunmokx, C.b. Cysopoa, M. C. IlmeikoBa. — M.:
[Ipocsemenne

Anrebpa. Meroandeckue peKkOMeHJauuu. 7 Kiacc:yueOd. mocolue mis
obmeoopazoBar. opranmzauuii / H. I Munmok, W. C. IllneikoBa. — M.:
[Ipocsemenue.

Anrebpa. Meroandyeckue peKOMeHIanuu. 8 Kiacc:ydyed. mocobue mis
obmeoOpazoBar. opranm3anuii / H. I Munmok, . C. IllneikoBa. — M.:
[IpocBenienue.

Anrebpa. Meroaudeckue peKkoMeHmamuu. 9 kiacc:yde0. rmocoOue s
obmeoOpazoBar. opranm3anuii / H. I Munmok, . C. IllneikoBa. — M.:
IIpocBenieHue

Anrebpa. 7 knacc. Jlunaktuaeckue marepuansl - JKoxos B.U., Makapsiues
IO.H., MunaioxkH.T".

AnreOpa. 8 kiacc. Junaktuueckue marepuainsl - JKoxoB B.U., Makapeiues
IO.H., Munaiox H.I'.

AnreOpa. 9 knacc. Jlunaktuueckue matepuainsl - JKoxoB B.U., Makapeiues
IO.H., Munaiox H.I'.

Anrebpa. 7 xkmacc. Pabouas Tterpanp B 2 yactiax - Munmok H.I,
[InsixoBall.C.

Anrebpa. 8 kimacc. Pabouas tetpanp B 2 yacTsax - Munarok H.I'., [1InsikoBa
n.C.

Anrebpa. 9 knacc. Pabouas tetpanp B 2 yacTsax - Munarok H.I'., [1InsikoBa
n.C.

Anrebpa. Tematuueckue TecTbl. 7 Kjacc:y4yeO. mocoOue uis yuyuTelend u
metoauctoB / FO.I1. ymuunpid, B.JI.Kponrays. — M.: [Ipocseienue.

Anrebpa. Temaruueckue TecThl. 8kiacc:yded. mocobue sl yuuTeneud u
metoauctoB / FO.IT. yauuneid, B.JI.Kponrays. — M.: IIpocserniexue.

Anrebpa. Temaruueckue TecThl. 9kiacc:yued. mocobue sl yuutened u
metoauctoB / FO.I1. yauuneid, B.JI. Kponrays. — M.: [IpocBerieHue.



INUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI
CETHU UHTEPHET

Enunas kommeknus 1udpoBBIX 00pa3oBaTeNIbHBIX pecypcoB http://school-
collection.edu.ru

Poccuiickas anextponnas mkona http://resh.edu.ru/subject/17/

HOP s mxon SKmacchttp://www.yaklass.ru/p/geometria#program

Poccuiickuit mopran oTkpeiToro oopazoanus http://www.openet.edu.ru/

denepalibHbIN HHCTUTYT IeAarorndeckux mamepenuit http://www.fipi.ru/

[Topran wHPOPMALMOHHON TOANEPKKM EJAMHOTO  rocymaapcTBEHHOTO
sK3aMeHa http://www.ege.edu.ru/

dectuBanp negaroruueckux uaei «OTKpeIThIH ypok» («IlepBoe CeHTIOps»)
http://festival.1september.ru/

WuTepHeT-noiep)kka yuanuTesei maremaTuku hitp://www.math.ru/

Best matemaruka B oqaoM mecre http://www.allmath.ru/

OOpa3oBaTeIbHBIN MaTeMaTHYCCKUH caiT http://www.exponenta.ru/

Caiit UznatensctBa «IIpocBemienue» http://www.prosv.ru

Caiit U3natenscTBa « MHEMo3uHa» http://www.mnemozina.ru

Caiit U3natensctBa «Jpodar http://www.drofa.ru

Caiit U3natenscTBa «BenTana-I'pady» http://www.vgf.ru
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http://school-collection.edu.ru/
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http://resh.edu.ru/subject/17/
http://www.yaklass.ru/p/geometria#program
http://www.openet.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://festival.1september.ru/
http://www.math.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.prosv.ru/
http://www.mnemozina.ru/
http://www.drofa.ru/
http://www.vgf.ru/
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OJUH W3 OCHOBHBIX PAa3/AENIOB ILIKOJBHOM MaTEMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMHA M B3aUMHOE pPACHOJIO)KEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01mero 00opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYYAIOIIUICS YUUTCS IPOBOIAUTD
JIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKA3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH
paccyAeHHs «OT MPOTHUBHOIO», OTIMYaTh CBOMCTBA OT IPU3HAKOB,
(opMyJIpOBaTh OOpaTHBIE YTBEPIKICHUSI.

Bropoii nenbio M3ydyeHUss T€OMETPHUM SIBISIETCS MCIIOJBb30BaHHME €€ Kak
MHCTPYMEHTA NpPU PEIICHWU KaK MaTeMaTHYeCKHMX, TaK U MPAKTUYECKUX 3ajad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOywarouuiicss JOKEH HayuuThCs
ONPENEIUTh F€OMETPUUYECKYIO (PUTypy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJOKOHHOIO KaOenss Wih TpeOdyemble pa3Mepbl Tapaxa il aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BBIYMCIHUTEIbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCS YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMil, IPOBOJIUTH
BBIYHCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJIYYEHHOTO pe3yJibTata.

KpaiiHe Ba)kHO MOAYEPKUBATH CBSI3U TE€OMETPUU C JPYTMMU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYP
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHbIX YMEHMH B (u3uKe U
TeXHMKE. OTH CBsi3W Hambojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue cootHoueHus», «Merox koopaunat» u «Teopema
[Tudaropa.

VYyeonslii kypc «l'eoMeTpusi» BKIIOYAET CIIEIYIOUIME OCHOBHBIE pa3/ieiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX CcBoOWcTBa», «M3MmepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpPAMHATBL HAa  IJIOCKOCTWY,
«Bekrtops», «JIBrxkenus miockoctn», «IIpeodpazoBanus mogo0us».

Ha wuzyuenne yuebHoro kypca «Il'eomerpuss» orBogutcs 204 uaca: B 7
KJ1acce — 68 yacoB (2 yaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
9 xnacce — 68 yacoB (2 yaca B HEJICIIIO).
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COIEPKAHUE OBYUEHUSA

7 KIIACC

Havanenble mowATus reomerpuu. Touka, mpsMas, OTPE30K, Jyd. YTOII.
Buapl yrnos. BeprukanbHble M CMexHbIE yIubl. buccekrpuca yrna. Jlomanas,
MHOTI'OYyToJIbHUK. [IapannenpbHOCTh 1 EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetrpuunbie  Qurypbl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPUHU.
[IprMepbl CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOCHUSI C MOMOIIBK LUPKYJIS W JIMHEHUKH. TpEyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII W  pPaBHOCTOPOHHUN  TpEYrosbHUKH. HepaBeHCTBO
TPEYTOJbHUKA.

CBoiicTBa W TPU3HAKK PAaBHOOEIPEHHOIO TpeyrojibHUKa. I[lpu3Haku
PaBEHCTBA TPEYTOJBHUKOB.

CpolicTBa W TpPU3HAKM TNapauieabHbIX OpsMbIX. CymMma  yrjioB
TPEYTOJbHUKA. BHEIIHUE YTIIbI TPEYTOJIbHUKA.

[IpsamoyrosbHbI  TPEYroabHUK. (CBOMCTBO MEIWAHBl MPSIMOYTOJIBHOTO
TPEyTOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. [lpu3Hakm  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJNBHUKOB. [IpsIMOYTONBHBIN TpEYroNbHUK € yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEeM YIJie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
IleprieHIUKYJISAp U HAKIIOHHAS.

I'eomerpruueckoe wmecTto Touek. buccekrpuca yriia ©  CepeIVHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpy»XKHOCTb M Kpyr, XOopJla M JHaMETpP, HUX CBOicTBAa. B3aumHoe
pacCIIOJIO)KEHUE OKPYKHOCTH U mpsiMoi. KacarenbHas M cexylias K OKPY>KHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B Yyroi. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KNIACC

Yetpipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBoMcTBa. YacTHbIE
cillydyad MapajjiesorpaMMoB (MPSAMOYTOJIBHUK, poMO, KBajapar), UX MNPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA M MPU3HAKU.
[IpssMoyroJibHas Tpaneuus.

Meron ynBoenuss Mmenuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMa O IPOIOPLUOHAIIBHBIX OTPE3KaAX.

Cpennue TMHUM TPEYToJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHUKa.

[TogoGue TpeyrompHukoB, Kodhdumuent momaodus. IlpuszHaku mogoous
TpeyrojabHUKOB. [IpumeHeHne mogoous Mpu peuieHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa miomiaaei reomeTpudeckux ¢uryp. DopMmynbl IS TUIONIAIA
TpeyrojbHHKa, MapaiersorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIoMaaen
NoJ00HBIX (UTyp.

Brrunciienne miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenne teopembl I[ludaropa npu pemeHun
PaKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TaHT'€HC OCTpPOTO yIJIa IPSIMOYTOJBHOTO TPEyTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TPUTOHOMETPHUUECKHE (DYHKIIUU
yrioB B 30, 45 u 60°.

BnucanHble W LEHTpaJbHBIE YIJIBI, YTOJ MEXIY KacaTelIbHOM M XOpIOM.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W ONKCaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnojiokeHue HAByX OKpykHoctei. Kacanue
okpyx)HOoCTei. OO1IMe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, xocuHyc, TaHrenc yriaoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O MNpPOU3BENECHUH OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYyLIUX, TEOPEMA O KBAAPATE KaCATEIBHOM.

Bekrop, mmmHa (MOAyJb)  BEKTOpa, COHAIpaBICHHbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAIpPaBJIEHHbIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINlEpallMy HaJ BEKTOpaMmH. Pa3nokeHune BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIpHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JIlekapTOBBI KOOPAWHATHI HA IUIOCKOCTHU. Y PAaBHEHUS NPSAMOU U OKPYKHOCTHU
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKU. JlnmuHa oOkpykHOCTH. ['pagycHas wu
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH IOyr OKpyxHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsI TJIOCKOCTH WM BHYTPEHHHE CUMMETpUU (uryp (dJe€MeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.
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IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yabTaThbl OCBOCHHUS MPOrpaMMbl Y4eOHOro Kypca
«I"eomeTpush» XapaKTEPHU3yOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

NOPOSIBIECHUEM HWHTEpeca K IMPOLUIOMY W HACTOSLIEMY pPOCCHUCKOMN
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCHUICKOW MAaTEeMaTUYECKOW IIKOJbI, K HCIIOJb30BAHUIO 3THX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHIO O0S3aHHOCTEN IpakJlaHuHA U peau3aluu ero
npaB, MPEICTABICHUEM O MATEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp TPaKJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX MMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PpEIIEHUU NPAKTUYECKUX 3a]ad
MaTE€MaTU4YeCKOM HaIpaBICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKEHUHM BCEHM JKU3HU MJIsl YCHEIHOW TpodeccroHalbHON
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K HAMOIIMOHAJILBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyX JCHHH, YMEHUIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMed B JCATENbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAy4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak CQepbl YeI0BEHYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYypOH Kak CPEACTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBbIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (POPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJYy YU :

TOTOBHOCTBIO TMPUMEHATh MAaTeMaTHYECKHE 3HAHWS B HHTEpPECax CBOETO
3I0pOBbsl, BEICHMSI  3J0pPOBOr0  o0pasa KU3HM  (34OpOBOE  IMUTAHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckas
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aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa peQIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTaIMel Ha TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUH ISl pelieHus 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXAaIOMIEH Cpelbl, IJIaHUPOBAHUSI MOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXKaIOIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTEH WX PEIICHNUS;

8) aganTamus K M3MEHSIOIMUMCH YCJIOBUSM CONMAIBLHOI W MPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUYECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTBCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUM, B TOM 4YHCIE
dbopMyIMpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS W JEUCTBUS, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBblesiornyeckue1eiCTBUS:

e BBISIBJISATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTeMaTHUYECKUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXAy IOHATHAMH, (HOPMYIHPOBATH
ompeieSIeHUs TIOHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KilacCU(pUKaIuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

e BOCIIpUHUMATh, (OPMYIHpPOBaTH U  MPEOOpPa3OBbIBATH  CYXKJCHMUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

e BBISIBJISITh ~ MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeursi B ¢akTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpejiaraTh
KPUTEPUHU JIJIs1 BHISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUUH;

e ICJIaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M
WHYKTHUBHBIX YMO3aKJIIOUECHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh TOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN (TIPSMBIE U OT
MPOTUBHOTO),  MPOBOJAUTHL  CaMOCTOATEIBLHO  HECJIOXKHBIE  JOKa3aTeIhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BEIOMpATh CHOCO0 pelieHus y4eOHOM 3agaduu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).
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BaszoBrniencciienoBarejbcKHeeICTBYA .

* ICTIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEICKUNA HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, (hOpPMHpOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHUE;

¢ IPOBOAUTh IO CAMOCTOSITENIBHO COCTABJIECHHOMY IUIAHY HECIIOXKHBIN
DKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE IO YCTAHOBIEHHUIO OCOOEHHOCTEN
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CAMOCTOATENBHO (HOPMYITUPOBATH 000OIEHUSI U BBIBOJBI MO PE3yJIbTaTaM
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

* [IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE NPOLECCa, a TaKXKE BBIIBUIaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

* BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMALUHU, JTaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

e BBIOWpaTh, aHAJIM3HPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETHUPOBATH
MH(OPMAIMIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

e BpIOUpaTh (opMy TMpEeACTABICHHS HHPOPMALMH M WIUIFOCTPUPOBATH
perraeMble 3a/1a4u CXeMaMu, uarpaMmmMaMu, HTHOU rpauKoi U MX KOMOWHALUAMU;

¢ OLICHUBATh HAJEKHOCTh HMH(OPMAIMU TO KPUTEPUSIM, MPEAIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHnKaTHBHbIEYyHUBEPCAJIbHbIEYYeOHbIeAeHCTBUSA:

e BOCIIPUHUMATH U (DOPMYIUPOBATH CY>KJEHUS B COOTBETCTBHH C YCIOBUSIMU
U LEeJIIMH OOILIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXkaThb CBOIO TOUKY 3pEHHS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy pEUICHUs 3a/Jaud,
KOMMEHTHUPOBATh MOJIyYEHHBIN PE3YIbTAT;

B X0/1¢ 00CYKJI€HHS 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBbI,
npoOJeMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIeHUs], COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
Jvanora, oOHapyXUBaTh Pa3fiMuue M CXOJICTBO MO3UIIMM, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

e IPEJICTABIIATh  pE3yJdbTaThl  pEIIeHHMs]  3aJauyd,  OSKCIEPHUMEHTA,
UCCIIEIOBaHMSI, MPOEKTa, CAMOCTOSITEIbHO BBIOMPATh (POpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUU U 0COOEHHOCTEN ayIMTOPHUH;

 IOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON W WHIUBUYy AIbHON
paboThI PU PENICHNH YYCOHBIX MAaTEMaTHUECKUX 3a/1a4;

e IPUHUMATH 11€7Tb COBMECTHOU ACSATEIHHOCTH, IIAHUPOBATH OPraHU3AIIUIO
COBMECTHOW pPabOThI, pacrpeneiiarTh BUAbI paldOT, JOTOBapUBATHCS, OOCYXIATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

e y4aCTBOBaTb B TIpymmnoBbIX (opmax paboTel (0OCyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbl W JPYTHUE), BBINOIHITH CBOK YacTh PabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU YJIEHAMU KOMAaHJbI, OLICHUBATh
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KaueCTBO CBOEro BKJAJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
Y4aCTHUKAaMU B3aNMOJCHUCTBUS.

PerynsiTuBHBIE YHMBepPCaJbHbIe Y4eOHbIe 1elCTBUA

Camoopranuzanms:

¢ CAMOCTOATENILHO COCTaBIIATH IUIAH, AITOPUTM PEUICHUS 3a1ay (WA €ro
4acThb), BBIOMpATh CIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHnit ¢ yuéToM HOBOM MH(pOpMaIu.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIUHTEJIJIEKT:

eBJAQIETh CIOCOOAMU  CaMOMPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa pelIeHUs] MaTEMAaTHYECKOM 3a/1auu;

e IPEJIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIpM PELICHUU
3aJ]aul, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

* OLICHUBATH COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MOCTABICHHOM LIEIHA U
YCJIOBHSIM, OOBACHSITh TPUYHUHBI TOCTHXKEHUS WU HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOydenuss B 7 kJjacce OOyYarOUIUKCS TMOJYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh HW3y4YeHHbIE T€OMETpUUYECKUE (UTYpBI, ONPENENITh HX
B3aMMHOE pacCIOJIOKEHUE, H300paxaTb IeOMeTpUuYecKue (GUrypbl, BBIIOJIHATH
YepTEeKU MO YCIOBUIO 3a1ayd. M3MepsTh JMHEHHBIE W YIJIOBBIE BEJIMYHHBI.
Pemiats 3a1a4u Ha BEIYUCIIEHUE JIJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyi0 OIEHKY JMHEHHBIX W YTJIOBBIX BEIUYUH MPEIMETOB B
peasibHOM KU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Pa3nuyarh pasmepbl 3THX
OOBEKTOB IO MOPSAIKY BETUUHHBI.

CTpouThb 4yepTeXKU K TEOMETPUUECKUM 33/1a4aM.

[lonp30BaThCd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEILIEHUH 3a]1a4.

[IpoBOAUTE TOTHYECKUE PACCYKAEHUSA C MCIOJIB30BAHUEM T€OMETPUUECKHUX
TEOPEM.

[Tonp30BaThCAd NpU3HAKAMM PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUYECKHX 3a/1a4.

Onpenenars NapaUieNbHOCTh MPSMBIX C TOMOLIBIO YIJOB, KOTOpPbIE
oOpa3yeT ¢ HUMHU cekymad. OnpenensTh NapauieIbHOCTh MPSIMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM MPSMOU 0 TOUEK APYTOM MPSIMOM.

Pemate 3aaun Ha KieT4aToi Oymare.

[IpoBOUTH BBIYMCIEHHUS M HAXOAUTh YUCIOBblE M OyKBEHHbIE 3HAUCHHUS
YIJIOB B TEOMETPUYECKMX 3aadyax C MCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
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MIEPECEUECHNH JBYX MAapAJUIEIbHBIX MNPSAMBIX CeKylled. Pemare mnpakTuueckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Bnagerp moHsATHEM TE€OMETPUYECKOTO MECTa TOUYEK. YMETh OINPEACINSITh
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEPIECHIUKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

DopMyIUpPOBATH OMNPEICICHUSI OKPYXKHOCTH U Kpyra, XOpAbl U AUaMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh ITPUMEHATH 3TH CBOWCTBA IMPHU
pelIeHNH 3a1a4.

Brnanerp moOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lonb3oBaTbes (akTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners noHsaTHEM KacaTelbHOM K OKPYXKHOCTH, IOJIB30BATHCA TEOPEMOU O
MEPIICHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUSI.

[Tonp30BaTHCA MPOCTEUIIMMU T€OMETPUIECKUMH HEPABEHCTBAMH, TOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOAWTH OCHOBHBIE TEOMETPUUECKUE TOCTPOCHUS C MOMOIIBIO IUPKYJIS U
JIMHENKH.

K koniy oOyuenuns B 8 kiacce oOydarolmUiCsl MOJYYUT CIEAYIOLIUE
MIPEIMETHBIE PE3YJIbTATHI:

PacriozHaBaTte OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HWX JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA FT€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKM TMEPECEUCHUS] MEIUAaH TPEYroJibHHUKA (IIEHTpa
Macc) B PEIICHUH 3a/1ay.

Bnaners noHsTuem cpenHer JUHUM TPEYTOJIbHUKA U TPANEUWU, IIPUMEHSThH
MX CBOMCTBA NIPH PEUICHUM T€OMETPUUYECKUX 3anad. llomp3oBaTbCcs Teopemon
daneca ¥ TEOPEMOM O MPONMOPLUUOHATBHBIX OTPE3KAX, MPUMEHATH UX ISl PELICHUS
MPAKTUYECKUX 3a7a4.

[IpumensTh  mpu3HaKu  MOAOOUSI  TPEYrOJbHMKOB B PEIICHUU
r€OMETPUUECKHUX 3a]1a4.

[Tonb3oBaTbea Teopemoil Iludaropa npns pemieHuss reoMeTpUYECKUX H
npakTuyeckux 3aaad. CTpOUTh MaTEMATUYECKYH) MOJEIb B MPAKTHYECKHUX
3a7a4ax, CaMOCTOSITEILHO JETaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JIMHBI.

Bnagerp mnoHATHMAMHM CUHyCa, KOCHMHYyCa M TaHI€HCAa OCTPOro yrjia
MPSAMOYTOJILHOTO TPEYroJabHHUKA. [10630BaThC ITUMM MOHATUSAMU ISl PELICHUS
MMPAKTUYECKUX 3a7a4.

BoraucnsaTs (pa3nuyHbiME cIIOCO0aMK) TUIOMIAAL TPEYTOIbHUKA U TUIOIIAIN
MHOTOYTONBHBIX  Guryp (MONB3YysCh, TAE HEOOXOAUMO, KAJIBKYJISITOPOM).
[IprMEHATH MTOTy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bnagetp NOHATHSMM BOUCAHHOTO M ILIEHTPAJIbHOTO YyIJa, HCHOJIb30BaTh
TEOPEMBI O BIUCAHHBIX YTjaX, yIriax MEXAY XopJaMu (CEKYLIUMH) U YTJIe MEXIY
KacaTeJIbHOM Y XOPJIOU IPU PELIEHUHU T€OMETPUYECKUX 3a]ay.
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Brnaners MOHATHEM ONMMCAHHOTO YETBIPEXYTOJBHUKA, PUMEHATH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsTh MOMy4YeHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTHUYECKUE
MOJIEJH IS 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NOPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, IA€ HEOOXOIUMO,
KAJIBKYJIITOPOM).

K konHiy oOyuenus B 9 kiacce oOydarolmuidcsl TMOJYYHUT CIEAYIOLIUE
MPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (GYHKIHUUA OCTPBIX VYIJIOB, HAXOJUTh C HX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSAMOYTOJBLHOTO TPEYroJbHUKA («pellleHne
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIbIO KadbKyJISTOPA) JJIUHbI
U YTJIbI JIsl HETAOJUYHBIX 3HAYCHUMH.

[Tonb3oBaThesa popMyaMu MPUBEIACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM JIJISI HAXOXXJICHHUS COOTHOIICHUW MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBbI CHHYCOB ¥ KOCUHYCOB JIJIsI HAXOXKICHUSI Pa3IUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEelIeHue TPEYroJbHUKOB»), MPUMEHITh HUX IMpHU
pelIeHNH TeOMETPUYECKUX 3a1ad.

Brnanerr nmoHsTUSIMEH  nipeoOpa3zoBaHMs  MOAOOUSI, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX uryp. [Tonp30BaThCsl CBOMCTBAMU MOI00US TPOU3BOJIBHBIX
buryp, yMeTb BBIUMCIATH JJIWHBI W HAXOAUTh YIJbI y MOAOOHBIX GUryp.
[IprMeHATh CBOMCTBAa MOJOOMS B MPAKTHYSCKHX 3a7adax. YMETh IPUBOIUTH
pUMEPHI TOJI0OHBIX (GUTYP B OKPYIKAIOIIIEM MHUPE.

[Tonp30BaThCcs  TEOpeMaMH O  TPOU3BEAECHHUU OTPE3KOB  XOpHA, O
MIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpamMu, MOHUMATh MX T€OMETPUUECKUN W (PU3NUECKHI
CMBICJI, TPUMEHSATh WX B PEIICHUU TIEOMETPUYECKHX M (U3NYECKUX 3ajad.
[IpuMEHSTh CKaJISIPHOE MPOU3BEAECHNE BEKTOPOB sl HAXOXKICHUSI IJIMH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €ro B
pelIeHNH TeOMETPUUYECKUX U MPAKTUUECKUX 3a7ad.

Brnaners mOHATUSMH MPAaBUIBHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaJMaHHON MEphI yIjia, yMeTh BBIYUCISATH IJIOIIA/Ib
Kpyra u ero yacted. [I[puMeHsTh 1oTyuyeHHbIC YMEHHUSI B TPAKTUUECKUX 3a/1auax.

Haxomuth ocu (Wim UEHTPHI) CUMMETpUU (UTYp, TIPUMEHSTH JIBUKEHUS
MJIOCKOCTH B MPOCTEUIINX CITyYdasiX.

[IpuMeHsATh MOMy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEJH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM TOA00MsI W TPUTOHOMETPUUECKUX (YHKIUN (MOJIB3YsACh, TJE
HE00XO0IMMO, KaJIbKYJISITOPOM).

47



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommaecrsouacos (?g e;?:::;;fﬂgg(bei%iﬁ)
n/n NMPOrpaMMsbI Bcero KP IIP P PEEYP
n o
| | oorsae roperprecne | B morea 10K
yp ' https://m.edsoo.ru/7f415e2e
H3mepeHnereoMeTpuieCKuXBeTnIiH
bu6nmoreka [IOK
2 Tpeyrompruiu 2 |1 https://m.edsoo.ru/7f415e2e
3 [TapamiensHble IpsiMbIE, CyMMa yTII0B 14 1 bubnmnoreka HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>XKHOCTb U KpyT. [ 'eomeTpuueckue 14 1 Bu6mmoteka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnunoreka LIOK
5 | loTopenne, obobueHnesHAHUA 4 1 https://m.edsoo.ru/7f415e2e
OBHLIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME
8 KIIACC
KoumnuecrBoyaco
Ne HanmeHoBaHMe pa3jeioB U TeM B DJIeKTpOoHHbIe (LM (poBbIE)
n/n NPOrpaMMsbI Beero | KP | TIP o0pa3oBaTebHbIEpPeCypPChI
N bubmuorexa [JOK
. HeThIpExyronbHUKH 12 1 https://m.edsoo.ru/7f417e18
T )
, ommbesenss Ly Bismowelox
poTIopH p ’ https://m.edsoo.ru/7f417e18
110/I00HBIE TPEYTOJIbHUKH
5 ITnomans. Haxoxnenue miomanen Butmiorexa [IOK
TPEYTrOJIbHUKOB U MHOTOYTOJIbHBIX 14 1 ,
https://m.edsoo.ru/7f417e18
¢uryp. [1nomaau nogobHbIX Guryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 ONMCAHHBIE YETBIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
KacarenbHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
. bubmuorexa [JOK
6 [ToBTOpenue, 0000MIeHNE3HAHUIA 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME
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9 KITIACC

N KoanuyecTBo4yaco

[

. /;1 HaumeHnoBaHue pa3/esioB U TeM B DJIeKTpOHHbIE (HH(POBDHIE)

NporpamMmbl Bcero KP  IIP o0pa3oBaTejibHbIEpeCypPChI

1 Tpuronomerpusi. TeopeMbl KOCUHYCOB 16 1 bubmmoreka [JOK
U CUHYCOB. Perienne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue moa00ms.

2 MI;TpI/II‘)IeCKI/IC COOTHOIIICHUS B 10 1 ﬁggﬁ;&fgﬁgﬁ}% A1a12¢
OKPYXXHOCTHU T '

bubnunorexa LIOK

3 Bexrops! 12 1 https://m.edsoo.ru/7f41al2c

4 JlexapTOBBIKOOPAMHATHIHAILIIOCKOCTH 9 1 ﬁgggﬁﬁf:&igﬁ% fa1a12c
[IpaBuiIbHBIE MHOTOYTOJIBHHUKH. BuGmorexa LIOK

5 JlnrHa OKpYHOCTH U ILIOIIAAb Kpyra. 8 https://m.edsoo.ru/7f41a12¢
BrrunciaeHuemiomanei o '

bubnunoreka LIOK

6 JIBIKCHHAILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpEeHmE, 0000IICHNE, 7 5 bubnunoreka LIOK
CUCTEMaTH3alUsI3HAHUN https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOIT'PAMME
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* ['eometpus, 7-9 xnaccel/ Atanacsa JI.C., byty3os B.®., Kagomnes C.b. u
npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

* Maremaruka. ['eometpus: 7-9-e kimaccel: 0a30BBIN YPOBEHB: yUeOHUK, 7-9
knaccel/ Atanacs JI.C., byty3oB B.®., Kagomues C.b. u apyrue, AKunoHepHoe
obmectBo «M3aarenbctBo «lIpocBenienne»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

Aranacsu JI.C., bByty3os B.®., I'nmazkoB FO.A., Hekpacos B.b., FOquna .M.
Metonnueckue pekoMeHanuu. ['eomerpus 7-9 kinaccbl. AKIIMOHEPHOE 00IIECTBO
"UznarensctBo "[IpocBenienue"

I'mazkoB 1O.A., KamaeBll.M.. PaGouas terpaas. ['eomerpusi 7 wiacc. K
yueOHuky Atanacana JI.C. «I'eometpus. 7-9 kiaccb», AKIIMOHEPHOE OOIIECTBO
"UznarensctBo "[Ipocenienne”

I'mazkoB 1O.A., KamaeBll.M.. PabGouas terpanb. ['eomerpus 8 kmacc. K
yueOHuky Atanacana JI.C. «I'eometpuda. 7-9 kiaccb», AKIIMOHEPHOE OOIIECTBO
"UznarensctBo "[Ipocsenienne”

I'mazkoB 1O.A., KamaeBll.M.. PabGouas terpanb. ['eomerpus 9 kmacc. K
yueOHuky Atanacana JI.C. «I'eometpus. 7-9 kiaccb», AKIIMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBenienue”

MensnukoBa H.b., 3axapoBa [I'.A., JlugakTuueckue wmaTepualibl 10
reomerpun. 7 kimacc. K yueonuky ArtanacsHa JI.C. «['eomerpusi. 7-9 kiaccb»,
AxrmmonepHoe o6miectBo "UsnarensctBo "lIpocBemenue"

Nuenckas M.A., I'eometpus. CaMoCTOSATEbHBIC U KOHTPOJbHBIC PA0OTHI: 7-
9 xiaccol , AkimonepHoe obmectBo "M3natenscto "[IpocBemnienne”

Tpenax€p mno reomerpuu. 7 kimacc. K yuebnuky JI.C. AtanacsHa
"T'eomerpus. 7-9 knaccwl" - I'maskoB 10.A., Erynosa M.B.

Tpenax€p mno reomerpuu. 8 kimacc. K yueOnuky JI.C. AraHacsHa
"T'eomerpus. 7-9 knaccwl" - I'maskoB 10.A., Erynosa M.B.

Tpenax€p mno reomerpuu. 9 kmacc. K yueOnuky JI.C. AtanacsHa
"T'eomerpus. 7-9 knaccwl" - I'maskoB 10.A., Erynosa M.B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI
CETU UHTEPHET

Enunas kommeknus 1mudpoBeIX 00pa3oBaTellbHBIX pecypcoB http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=18

Poccwuiickas anmexktponHas mkoia http://resh.edu.ru/subject/17

LOP nmns mxoun AKnacchttps://www.yaklass.ru/p/geometria#program

Poccwuiickuit moptan oTkpeiToro oopasosanms http://www.openet.edu.ru/

denepalibHbIN HHCTUTYT NeAarorndeckux namepenuit http://www.fipi.ru

[Topran wuHpOpMaLMOHHON mNOAAEpX KK EauMHOr0 rocyaapcTBEHHOTO
sk3ameHa http://www.ege.edu.ru/



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=18
http://resh.edu.ru/subject/17
https://www.yaklass.ru/p/geometria#program
http://www.openet.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

OTKpBITHIH KJ1acc. Co00111ecTBO «Mup MaTeMaTUKN
http://www.openclass.ru/node/2367

l'azeta «Marematuka» WM3narensckoro goma «llepBoe  ceHTAOps»
http://1september.ru/

WuTepHeT-noyiepkka yaurenei maremaTuku http://www.math.ru/

Best MaremaTtuka B omHom mecte http://www.allmath.ru/

OOpa3oBaTeIbHBIN MaTeMaTHYCCKUH caiT http://www.exponenta.ru/

['eomeTpuueckuii mopTan http://www.neive.by.ru/

Caiit U3natensctBa «IIpocBemienue» http://www.prosv.ru

Caiit UsparenscrBa « Muemo3una» http://www.mnemozina.ru

Caiit UsnatenscTBa «JIpodar http://www.drofa.ru

Caiit U3natenscTBa «Bentana-I'pady» http://www.vgf.ru
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MNOACHUTEJBbHASA 3AIINCKA

B coBpeMenHoM 11uppoBOM MHpE BEpOSTHOCTh M CTATHCTUKA MPUOOPETAIOT
BCE OOJNBIIYI0 3HAUMMOCTh, KaK C TOUKH 3PEHUs MPAKTHUYECKUX MPUIIOKEHHM, TaK
U UX pOJIM B 00pa30BaHUU, HEOOXOIUMOM KaXKIOMY uenoBeKy. Bo3pacraeT umucio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcs: xopolas 6a3oBasi MOArOTOBKA
B 00JacTu BEpPOATHOCTHM U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA JIJIs
IPOAOHKEHUS 00pa30BaHus U 7S YCIICITHON TPOo¢deCCHOHAIBHON Kaphephl.

Kaxxapiit uenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIIUXCS
y HEro MJaHHbIX. A Ui OOOCHOBAaHHOTO TPHUHSTHS PEHICHUS B YCIOBHIX
HEeJOoCTaTKa WU K30bITKa WMHMOpPMAUKM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

MMeHHO 1O3TOMY OCTpO BCTaja HEOOXOAUMOCTh C(HOpMHpOBATH Yy
oOyyaronuxcs (yHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B c€0sl B KaueCTBE
HEOTHEMJIEMOM  COCTABIJISIIONICH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHAJIM3UPOBATh HHPOPMAITUIO, IPEICTABICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pealbHBIX TMPOIECCOB U 3aBUCHMOCTEH,
MPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yUeOHOM Kypce ¢ OCHOBHBIMH MPUHIIMTIAMH cOOpa, aHAIH3a |
NPEJCTaBICHUS JaHHBIX W3 Pa3IMuHBIX cep >XKU3HU OO0IIecTBa M rocydapcTBa
npuoOuiaeT oOydarommxcd K OOLIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKM OpraHU3aluM Tepebopa U mojacuéra yducia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MareMaTuueckuil GyHaaMeHT 11l GOPMHUPOBAHUS KOMIIETSHITUI B
o0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTAaTUCTHKU H
BEPOATHOCTH OOOTAIIAIOTCSl MPEACTABICHUS OOYyYarolIUXCs O COBPEMEHHOMN
KapTUHE MHUpa M METOJaX €ro HccienoBaHus, (HOPMHUPYETCS MOHUMAHUE POJIH
CTaTUCTHKU KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(GOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTcTBHM C JaHHBIMH IEISIMH B CTPYKTYpe NPOrpaMMbl YIEOHOTO
Kypca «BeposTHOCTh U CTAaTHCTHUKA» OCHOBHOTO O0IIEero 0O0pa3oBaHUs BBIICICHBI
CIIEyIoIIre coaep)KaTeabHO-MeToau4Yeckie JuHuu: «lIpencraBienvue JaHHBIX H
OmucaTeNbHAs CTaTHCTHKA», «BeposTHOCTBY, «DIeMeHTh KOMOMHATOPUKI,
«BBenenue B Teoputo rpadoBy.

Conepxxanue guHuu  «lIpencraBneHue JaHHBIX W ONKCATENbHAs
CTAaTUCTHKa» CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHMSI HABBIKOB pPabOTHI C
uHdopMaIue: OT YTCHUS W HUHTEpPIpeTanuu WHQPOpPMAIlUU, MPEICTABICHHON B
Tabnuiax, Ha AuarpaMmax W Tpadukax, 10 cOopa, MpeACTaBICHUS W aHAIHM3a
JAHHBIX C WCIOJIb30BAaHUEM CTATUCTUYECKUX XapPaKTEPUCTHUK CPEIHUX U
pacceuBanus. Paboras ¢ JgaHHBIMH, OOydYarouIuecss yd4aTcsi CUYUTHIBaTh U
WHTEPIPETUPOBATh JaHHBIC, BBIIBUTATh, APTyMEHTHUPOBATh M KPUTHUKOBAThH
NPOCTEUINIE THIIOTE3bl, PAa3MBIILIATE HaJ  (GaKTOpaMH, BBI3BIBAIOIITUMHU
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U3MEHYMBOCTb, W OIIEHWBATh MX BIIMSHUE HA pPACCMATPUBAEMbIE BEJIMYHUHBI U
IIPOLIECCHI.

NHTYyNTHBHOE NPENCTABICHUE O CIIyYaHOM U3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJIECHIMNM CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOM IS
U3YUYEHUS TEOPUH BEPOSTHOCTEW. bBoibllloe 3HAY€HHE HMMEIT NPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMA MOJEIISIMH.

[ToHsiTHE BEPOSTHOCTHM BBOJUTCS KaK Mepa MPaBIONOAO0HUS CIy4ailHOTO
coObiTusi. [lpm wu3ydeHun yueOHOro Kypca oOydarolmecss 3HAKOMSTCA C
MPOCTEMIIMMUA ~ METOJAMHU  BBIYMCIECHHS  BEPOSTHOCTEH B CIy4YalHBIX
HKCIEPUMEHTAX c PaBHOBO3MOKHBIMU AIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh U PeIIaTh 00Jiee CIOKHBIC
3ajayu. B ydeOHbI Kypc BXOAST HayalbHbIC MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYyIIECTBIISIETCSI 3HAKOMCTBO OOyYaroUIuxcs ¢
MHO>KECTBAMU U OCHOBHBIMHU OIEpaIMsIMU HAJl MHOXKECTBAMH, PaCCMATPUBAIOTCS
IpUMEpPHl IPUMEHEHUS [JIs PEIICHUs 3a]ay, a TakKe HCIOJIb30BaHUSA B JAPYTHX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 kinaccax u3yuaercsi yueOHbI Kypc «BeposiTHOCTh M CTaTUCTUKA», B
KOTOpbIM  BXOmAT pazgensl: «lIpencraBneHue JaHHBIX M ONUcCATENbHas
CTaTUCTUKA», «BepoaTHOCTHY, «IIeMeHThl KOMOWHATOpUKH», «BBeneHue B
Teopuio TpadoBy.

Ha uzyuenue yueOHOro Kypca «BeposiTHOCTh M CTaTHUCTHKA» oTBOIUTCs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hememo), B 8 kinacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heneo).
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COAEPKAHUE OBYUEHUSA

7 KIIACC

[IpeacraBnenre JaHHBIX B BUJE TAOJHII, TUarpamMM, rpadukoB. 3amoIHEHNE
TA0NWIl, YTCHHE M TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBbix). UteHue rpadukoB peanbHbIX mporeccoB. M3pnedenne uHpopmanmu
U3 IarpamMm Hu TabJInIl, UCTIOIb30BAaHUE U UHTEPIIPETALINS JaHHbBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(MeTHuecKkoe, MEAraHa, pa3Max,
HaumOoJIblIIeE M HaUMEHbIIIEe 3HAUYCHHUS Habopa YMCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHbI SKCIIEpUMEHT (ONBIT) M CiaydailHoe coObiTHe. BeposTHOCTh u
yacToTa. Pojb ManmoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, Bepumna, pebpo. Crenenp BepuuHbl. Yucio pédep U cymmapHas
creneHb BepmvH. [IpencraBnenue o cBszHoctu rpada. Lenu n nukisl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IIpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KNIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Ornepauuu Haj
MHOXECTBaMU: OOBbEIUHEHUE, IMepeceueHue, aomnojiHeHue. CBoMCTBa omnepanui
HAaJ| MHOYKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENbHOE, PACHPEAEIUTEIBHOE,
BKIItoueHus. Mcnonb3oBaHue Tpaduyeckoro MpeICcTaBICHUs MHOXECTB JUIs
ONMCAHMSI PEAJIBHBIX ITPOLIECCOB U SIBJIICHUW, TPU PELICHUY 3a/1a4.

N3mepenne paccenBaHusl JTaHHBIX. JUcriepcus U CTaHAAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OOPOB. J{narpamMmma paccenBaHusl.

DOnemMeHTapHble COOBITUSA cCiy4ailHoro omeita. CoyyaiiHble COOBITHS.
BepositHocTi  coObIThil. OnbBITBl ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coObITusiMU. CiyyaiiHblii BbIOOp. CBsSI3b MEXAY MaJOBEPOSTHBIMHU M MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBoOWCTBa [E€pEBBEB: E€IWHCTBEHHOCTHb ITyTH, CYILIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEX]Y YMCIOM BEepIIMH M uuciaoMm pedep. IIpasuio
yMHOXeHus. Perenue 3a1ad ¢ moMonisio rpados.

[IporuBonosnoxueie coObiTud. Juarpamma Oiinepa. OObeAUMHEHUE U
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTHs. Dopmyna  CIOKEHUS
BEPOSITHOCTEW. YCJIOBHAsE BEpOATHOCTh. [IpaBmiio ymHOxeHus. HesaBucumbie
cobwiTus. IlpencraBnenue skcnepuMeHTa B BHAE JAepeBa. PemieHue 3agad Ha
HaXOXKJEHUE BEPOSTHOCTEH C IOMOILIBIO JI€pEBa CIYYalHOIO HKCIIEPUMEHTA,
nuarpamm ditiepa.

9 KUIIACC

[IpeacraBnenrie AaHHBIX B BUAE TaOMUL, AuarpaMM, rpauKoB,
WHTEpHpeTalus JaHHbIX. YTeHue u noctpoeHue Tabiauil, AuarpaMmm, rpadukoB 1o
peaabHbIM JIAHHBIM.
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IlepectanoBku u paxropuan. CoueTaHust ¥ YUCIO COYETAHUN. TpeyroabHUK
[Tackains. Pemenre 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. Ciy4ailHbII BBHIOOpP TOYKH M3 (QUIYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYTU OKPYKHOCTH.

Ucneitanne. Ycenex u Heygada. Cepusti MCHBITaHUM J0 IMEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymin. BeposaTHOCTH COOBITUI B CEpUM HCIIBITAHUMA
bepnymnm.

CrnydaiiHas BeJMYMHA M PaCHpelelCHUE BEPOSATHOCTEH. MareMarnyeckoe
oXuJaHue W aucnepcus. lIpumepbl MareMaTM4ecKOro  OXHUAAHMS — Kak
TEOPETHUYECKOIO0 CPENHETO 3HA4YCHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAAHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCIIBITAHUMI
bepnymm».

[Tonsitue o 3akoHe OonblIuX yKces. V3MepeHue BepoOsTHOCTEN ¢ MOMOIIBIO
yacToT. Poib ¥ 3HaUeHNE 3aKOHA OOJIBIIMX YMCEN B IPUPOJIE U OOILIECTBE.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca
«BepoATHOCT U CTAaTUCTHKA» XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

NPOSIBIECHUEM HWHTEpeca K MPOLUIOMY W HACTOSIMIEMY POCCHMCKON
MaTeMaTUKH, L[EHHOCTHbIM OTHOLIEHWEM K  JIOCTWKEHHMSIM  POCCHICKHX
MAaTeMaTUKOB U POCCUHCKOW MaTeMaTHYECKOW HIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO O0S3aHHOCTEN rpaskJaHUHA U pealu3aliu ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (YyHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, NMPOLEAYP TPaKJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHI HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0BOE BOCIMTAHUE:

YCTAHOBKOM Ha AaKTMBHOE YYaCTHE€ B pEUICHUU MPAKTUYECKUX 3a7ad
MaTE€MaTU4YeCKOM HaIpaBJICHHOCTH, OCO3HAHWEM BA)KHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKU3HU MJisl YCHEIHOW NpodeccruoHambHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIOCOOHOCTBIO K HOMOIMOHAIIBHOMY U 3CTETHYECKOMY BOCIPHUSTHIO
MaTE€MaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, PACCYXKIACHUI, YMEHHIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMeld B JESATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTHUYECKOW HayKu Kak cdepbl 4YeloBEeYECKON
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYpOH KakK CpPEeICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (POPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOJYy YU :

TOTOBHOCTBIO MPUMEHATh MAaT€MAaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO
3I0pOBbsl, BEACHMUS  3J0pOBOro  o0pa3a JKHU3HU  (30pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, peryjspHas ¢uznueckas
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aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA pe(IeKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTalMel Ha TPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM ISl pelieHus 3aa4
B 00J1aCTH COXPAHHOCTH OKpY’KalomIel cpebl, IJIaHUPOBAHUS TMOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJI1 OKPYXaoIIeH Cpelbl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTEH WX PEIICHNUS;

8) ajanranus K U3MEHSIONIUMCS YCJIOBHAM COLMAJIBHON U NMPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBHSM B YCJOBHUSAX HEOINPEACIEHHOCTU, MOBBIIMICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepe3 MPaKTHUYECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUUThCA y JAPYTHX JIOJeH, MpuoOpeTraTb B COBMECTHOM JAESITEIbHOCTH
HOBBIC 3HAHUS1, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTHX;

HEOOXOJIMMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAaHHUM, B TOM UHCIIE
dbopMyJIMpPOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pELICHUs] U JeHUCTBUS, (HOPMYJIUPOBATH U OIICHUBATh PUCKU U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

 BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUIMH, (HOPMYIUPOBATH
OTpeIeJICHUs TIOHSITUHM, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JiJ1s1 000OIIEHHS U CPAaBHEHUS, KpUTEPUHU MTPOBOAUMOTO aHAJIN3a,;

e BOCIIpUHUMATh, (OpPMYyIMpOBaTh W  MPEOOPa30OBLIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

e BBISIBJISITh ~ MATeMaTHUYEeCKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeurs B ¢akTax, JaHHBIX, HAOMIOJCHUSX U YTBEPXKICHUSX, MpejjiaraTh
KPUTEPUHU JIJIs1 BHISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUUH;

e ICJIATh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30HpaTh TOKA3aTEIHCTBA MATEMATUYECKUX YTBEPXKICHUN (MIPSMBIE U OT
NPOTUBHOIO), MPOBOAUTH  CAMOCTOSTENIbHO  HECJIOXHBIE  JI0KA3aTeJIbCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAWBATh ApTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIICHHUSI,

e BBIOUpaATh crnocod pelmieHus y4eOHOM 3ahaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  YyuéToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

59



BaszoBrniencciienoBarejbcKHeeICTBYA .

* ICIIOJIb30BaTh BONPOCHI KAaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT NMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHUE;

¢ IPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY HECIIOXHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIEIOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CAaMOCTOATENHHO (HOPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI IO pe3yJibTaTaM
NPOBENEHHOTO  HAOJIOJIEHUs, UCCJIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

e IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE IMPOLECCA, a TAKKE BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

e BBISIBJISITh  HEJIOCTATOYHOCTh W HM30BITOYHOCTh HHQOpMAIUU, TaHHBIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

e BEIOMpaTh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MpEACTABICHHUS;

e BpIOMpaTh (opMy TMpEeACTaBICHHS HHPOPMALMH U HIUTFOCTPUPOBATH
peliaeMble 3a/1auu CXeMaMu, IuarpaMmMaMu, HHOM rpadMKor U UX KOMOMHAIIUSIMU;

¢ OLICHUBAaTh HAJIEKHOCTh HH(OpPMAIMU 1O KPUTEPUSM, MPEATIOKEHHBIM
yUHUTENIeM UH CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIEYHHBEpPCcATbHbIeyYeOHbIeIeiiCTBHSA:

e BOCIIPUHUMATH U (POPMYITUPOBATH CY>KJEHHUSI B COOTBETCTBHH C YCIOBUSIMU
U 1eIsIMH OOIIEHHUs, sICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAYy pPEIICHUs 3adaud,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJibTarT;

B X0/1¢ 00CYKJIEHHsI 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYX AaeMOU TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJCHHbIE HA TOUCK
pelIeHUs, COIMOCTaBJISITh CBOM CYXICHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
Janora, oOHapyXUBaTh Pa3fiMuue M CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

e IPEJICTABIIATh  PE3yJdbTaThl  pEIIeHMs  3aJauyd,  OSKCIEPHUMEHTA,
WCCJICIOBAHUSI, TIPOEKTa, CAMOCTOSITEIHHO BBIOMpATh (opMaT BBICTYIUICHHUS C
y4ETOM 3aJ1a4 PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

e IOHUMATh U UCIIOIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHANBUTYaTbHON
paboThI PU PENICHNH YYCOHBIX MAaTEMaTHUECKUX 3a/1a4;

e IPUHUMATH 1I€JIb COBMECTHOU JIE€ATEIbHOCTH, MJIAHUPOBATH OPraHU3ALINIO
COBMECTHOW pPabOThI, pacrpenensaTh BUIbI padOT, JOrOBapUBATHCS, OOCYXIATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

e y4aCTBOBAaTb B TIpyNnoBbIX (opmax padoTel (0OCYykIeHUs, OOMEH
MHEHHUSIMHA, MO3TOBBIC IITYPMBbI M JPYTHE), BBIMNOJHITH CBOIO 4YacTh PabOTHI U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JAPYTMMHM YJI€HAMH KOMAaHJIbI, OIIEHUBAThH
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KaueCTBO CBOEIro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMU B3aNMOJCHUCTBUS.

PerynsiTuBHBIE YHMBepPCaJbHbIe Y4eOHbIe 1elCTBUA

Camoopranuzanms:

¢ CAMOCTOATEJILHO COCTaBJIATH IUIAH, AJITOPUTM PEUIEHUs 3aJayu (WJIH €ro
4acThb), BBIOMpAaTh CIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHnit ¢ yuéToM HOBOM MH(pOpMaIu.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIUHTEJIJIEKT:

eBJQIETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca MU
pe3yJibTaTa pelIeHUs] MaTEMAaTHYECKOM 3a/1auu;

e IPEABUAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTb IIPH pEIICHUH
3aJ]aul, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

* OLICHUBATH COOTBETCTBHUE PE3YJIbTATA AEATEIBHOCTH ITOCTABICHHON LENH U
YCJIOBHSIM, OOBACHSITh TPUYHUHBI TOCTHXKEHHS WM HEJOCTHKEHUSI €I, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOydenuss B 7 kJjacce oOydYarolUKCS TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yurate uHPOpMAIMIO, MPEACTAaBICHHYIO B TaOmuIax, Ha Juarpammax,
OpEJCTaBIsATh JaHHblE B BHUJAE TaONWI, CTPOUTH AHArpamMMmbl (CTOJIOUKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh M HMHTEPIPETUPOBATH  PEAIBHBIE  YHCJIOBBIE  JaHHbBIE,
MpE/ICTaBJICHHbIC B TA0JINIIAX, HA TUarpamMMax, rpapukax.

Hcrnonb30BaTh U1l ONMCAHUS JAHHBIX CTAaTUCTHYECKUE XapaKTEPUCTHKU:
cpenHee apupMeTHyecKoe, MeIuaHa, HauOojblllee W HauMEHbIIEE 3HAYCHMUS,
pa3max.

NmeTp mpencrtaBieHue O CIIy4YalHOW W3MEHYMBOCTH HA IPUMEPAX LEH,
(bu3MYEeCKUX BEJIMYUH, aHTPOMOMETPUUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K koniy oOydenuss B 8 kiacce oOydYarolmIUMCs TMOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

W3Bnekatb ¥ mpeoOpazoBbiBaTh MHGOPMAIMIO, MPEACTABICHHYIO B BHJE
Tabnuil, quarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BUAC TAOJUIl, AUArpamM,
rpaduKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IIOKA3ATENECH: CPEIHHUX
3HAYEHUN U MEep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YUCIOBBIX 3HAUYEHUW U YaCTOTHI COOBITUM, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEpEHUN U HaOJIOICHUA.

Haxonutb BEepOSITHOCTH CITy4alHbIX COOBITUI B ONBITAX, 3HAs BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUHA, B TOM UHCIE B OMNbITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.
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Ucnonb3oBath rpaduyeckre MOJAENU: JI€PEBO CIy4YalHOrO 3KCIEpPUMEHTA,
JarpaMMbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSIMA: MHOXECTBO, TMOJMHOECTBO, BBIMOJHSITH
olnmepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, NEpPECceUeHue, JAOIMOIHEHHE,
MEPEUUCIISTH 3JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyueckoe MpeACTaBICHUE MHOXKECTB U CBSI3EH MEXIY
HHUMU ISl ONMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YKCJIE IIPU PEUICHUM 33/1a4 U3
JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K koHuy oOyuenus B 9 kiacce OOyYarONIMICS TMOJIYYUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

W3Bnexkath u mnpeoOpa3oBbiBaTh HHGOPMAIIMIO, TIPEJICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJIMI, JUarpamm, rpapukoB, MPECTaBISATH
JTaHHBIEC B BUE TaOIUIl, 1UarpamMmm, rpaduKoB.

Pemate 3amaun OpraHuW30BaHHBIM NEPEOOPOM BAPUAHTOB, a TaKkKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh oOnucaTenbHbIE XapaKTEPUCTUKU IS MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCII€ CPEIHUE 3HAYEHUSI U MEPBI PACCEUBAHUSL.

HaxoauTk 4acToThl 3HAaU€HUIN U YaCTOTHI COOBITHSA, B TOM YHCJIE MOJb3YSICh
pe3yJibTaTaMu MPOBEAECHHBIX U3MEPEHUM U HAOIIOCHUH.

HaxoauTh BEepOATHOCTH CIIy4alHBIX COOBITUN B U3YYEHHBIX OINbITAX, B TOM
YHCJIE€ B OMNbBITaX C PABHOBO3MOXKHBIMHU DSJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUSIX
VCIIBITAaHUU 10 TIEPBOT0 YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBieHne O ClOy4alHOW BEJIMYMHE W O PpacIpelelIeHUn
BEPOSITHOCTEN.

Nmeth mnpeAcTaBieHHE O 3aKOHE OOJBIIMX YHUCENT KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHUCET B
NpUPOAE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoanvecrBoyacoB = Jyexrponnbie ((uppoBbie)
n/m NMPOrpaMmblI Bcero KP IIP oOpa3oBaTeibHbIepecypChl
bubnunorexa LIOK
1| TpencranenueaHHbIx ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 | OmHcaTeNEHAsCTATHCTHKA 8 1 https://m.edsoo.ru/7f415fdc
. bu6nmoreka [IOK
3 | CoryuaifHasusMeHIUBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK
4 Beenenue B Teoputorpagon 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M YacTOTa CIIy4aiiHOTO 4 1 Bbu6mmoteka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnunoreka LIOK
6  OO0oO01IeHNEe, cUCTEMATH3AllI3HAHUI 5 2 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5
ITPOI'PAMME
8 KJIACC
Ne HaumeHoBaHue pa3/ie/ioB U TeM KosmyecTBoyacoB = Jjexrponnbie (HudpoBbie)
n/n NMPOrpaMmblI Bcero KP TIP oOpa3oBaTeibHbIepecypchl
bu6mmoreka [IOK
1 Tosropennexypca 7 knacca 4 https://m.edso0.ru/7f417fb2
2 OnucaTenpbHasICTaTUCTHKA. 4 bu6mmoreka [IOK
PaccenBannemanHbBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
8 | Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
4 | BepoATHOCTBCITy4aliHOTOCOOBITHUS 6 1 https://m.eds00.ru/7f417b2
bu6mmoreka [JOK
5  Bsenenue B eopuiorpagos 4 https://m.edso00.ru/7f417fb2
N bu6mmoreka [IOK
6 CnyuajtnbiecobbiTus 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7  OO0o00mmeHue, cucTeMaTU3alUA3HAHUI 4 2 https://m.edsoo.ru/7f417b2
OBIIEE KOJIMYECTBO YACOB I10 34 2 1

[NPOT'PAMME
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9 KUIIACC

Ne HaumeHoBaHue pa3/iesioB U TeEM KoanyecTBoyacoB | Jjexkrponnbie (nudposbie)

n/n NMPOrpaMmblI Bcero KP TIIP oGpa3oBareibHbIEpecypChI
bubmuoreka [JOK

1 | HosTopernexypca 8 xnacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK

2 DJICMCHTBIKOMOMHATOPHKH 4 1 https://m.edsoo.ru/7f41a302

3 T'eomerpuueckasBepOATHOCTh 4 bubmnorexa LIOK
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK

4 Hcnbirannsbepryim 6 1 https://m.edsoo.ru/7f41a302

5  CayuvaitHasiBenMYuHA 6 bubmorera [JOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK

6 | O6obmermue, KOHTPOIE 10 1 https://m.edso0o.ru/7f41a302

OBLIEE KOJIMYECTBO YACOB I10 34 1 2
ITPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOT'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Marematrka. BeposSTHOCTh U cTaTUCTHKA: 7-9-¢ KilacChl: 0a30BbIil YPOBCHbD:
yueOHuK: B 2 dactax, 7-9 wmaccel/ Beicomkuit U.P., Slmenko U.B.; mox pen.
SAmenko U.B., AkimmonepHoe o0miectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JUIS1 YUUTEJIA

Matematuka. BepoSTHOCTh M cTaTUCTHKA: 7-9 Kiacchl: 0a30BbI ypOBEHB:
METOJIMYECKOE TOocoOre K MPEeIMETHOW JIMHWW YYeOHHWKOB IO BEPOSITHOCTH M
cratuctuke U.P. Bricorkoro, N.B. Smenko nox pea. N.B. SAmenko. — 2 uza., crep.
- Mockaa: IIpocsemienue, 2023.

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETU UHTEPHET

Ennnas kommexnust mudpoBBIX 00paszoBaTenbHBIX pecypcos http://school-
collection.edu.ru

Poccuiickas anextponHas mkona https://resh.edu.ru

LIOP s mxon SIKmacchttps://www.yaklass.ru

Poccuiickuii mopran oTkpeITOro 0opaszoBanus http://www.openet.edu.ru/

denepabHbI HHCTUTYT NIearornyeckux u3mepenuit http://www.fipi.ru/

[Topran wHGOPMALMOHHON NOIAEPKKKM EIMHOrO TroCyAapCTBEHHOIO
sK3aMeHa http://www.ege.edu.ru/

CoobriecTBO yuuTeneii matematuku http://www.it-n.ru

OTkphITHIH Kiace http://www.openclass.ru

WuTepHeT-IoIep)kKa yunTesiel maremaTuku hitp://www.math.ru/

Bces maremartuka B oqaoM mecre http://www.allmath.ru/

Caiit UsnatenscTBa «IIpocBemenue» http://www.prosv.ru

Caiit U3narenscTBa « MHEMo3uHay» http://Www.mnemozina.ru

Caiit U3narensctBa «/podar http://www.drofa.ru

Caiit UsnatensctBa «Benrana-I'pady» http://www.vgf.ru
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