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INOACHUTEJIbBHAS 3AIINCKA

[TpropuTeTHBIMU LENIIMU O0YYEHUSI MaTeMaTHKe B 5—6 Kilaccax SIBISIOTCS:

® [POAOIDKEHHE POPMHUPOBAHUS OCHOBHBIX MATEMATHUECKUX MOHATHI (UM CII0, BETMYMHA,
reomerpuueckas (urypa), o0ecrneuyuBarolUX HPEEeMCTBEHHOCTbh M NEPCIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00y4aroIuXcs;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX cHOcoOHocTell — oOywaromumxcs,
IIO3HABATEJILHOM aKTUBHOCTHU, HMCCIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3Yy4EHHIO
MaTeMaTHKH;

e [10JIBEICHUE O0YYaIOUXCsl Ha JOCTYITHOM JJIl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTEMaTUKHU U OKPYXKAOLIEro MUpA;

e (dopmupoBaHue  (YHKIMOHAIBHOM  MaTeMaTHYeCKOM  I'pPaMOTHOCTH:  yMEHHS
pacmo3HaBaTh MaTeMaTHYECKHEe OOBEKTHl B pEabHBIX JKU3HEHHBIX CHTYallUsX,
IPUMEHATh OCBOEHHBIE YMEHHUS JJIsl PEUICHMs NPaKTHKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IOJIYYEHHBbIE PpE3yJbTaTbl M OLEHMBATh HMX Ha COOTBETCTBUE
IPAaKTUYECKON CUTYaIUH.

OCHOBHBIC JIMHUU COJIEP)KaHHsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
reoMeTpUYECcKasi, KOTOpPbIE Pa3BUBAIOTCS MapalIeIbHO, KaXAast B COOTBETCTBHH C COOCTBEHHOM
JIOTMKOM, OJITHAKO, HE HE3aBUCUMO OJIHA OT JIPYTroii, a B TECHOM KOHTaKT€ U B3aUMOACHUCTBUM.
Taxoke B Kypce MaTeMaTHKH POMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM aJireOpbl U ONucaTeIbHON
CTaTHUCTHKH.

N3ydyeHue apu@meTHueckoro maTepuana HauyMHAeTCsl CO CHUCTeMAaTHU3allMM U pa3BUTHUS
3HAaHUH 0 HAaTypaJbHBIX YHMCIIaX, IOJIyYeHHBIX Ha YPOBHE HauaJlbHOro o011ero oopasoBanus. [Ipu
3TOM COBEPULICHCTBOBAHNE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHUE HOBBIX TEOPETUUYECKHX
3HAHUHM COYEeTaeTCcsl C PA3BUTHEM BBIYMCIUTENBHON KYJIbTYphl, B YacCTHOCTH C OOydeHHEM
IPOCTEHIIMM TpUEMaM MPUKUIKH U OIIEHKU PE3yJIbTaTOB BBIUMCICHUH. M3ydeHne HaTypalbHBIX
quCceN MPoAoIDKaeTcs B 6 Kjjacce 3HaKOMCTBOM € HAYaJIbHBIMU TOHATHSMH TEOPHH JETUMOCTH.

Hauano u3ydeHus: oOBIKHOBEHHBIX U JIECATHYHBIX ApoOeil oTHeceHO K 5 kiaccy. OTo
NEepBBIA 3Tall B OCBOECHUU JpOOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJESIMH,
NOHATUSIMH TeMbl. Ilpu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B MOJHOM 00BEME
IPEIIECTBYET M3YyYEHUIO NECATUYHBIX ApoOed, UTo 11e71ecO00pa3HO ¢ TOYKU 3PEHHs JIOTHKU
U3JI0KEHUsl YUCIOBOM JIMHMHM, KOTJa TpaBWia JICHCTBUH C JECATUYHBIMH JAPOOSMH MOXKHO
000OCHOBATh YK€ W3BECTHBHIMH aJTOPUTMAMH BBITIOJHEHUSI JEHCTBUH C OOBIKHOBEHHBIMHU

}Ip06$IMI/I. 3HaKOMCTBO C JACCATHYHBIMH }Ip06$IMI/I pacIiipruT BO3MOXHOCTU OJId IMOHWMAaHUA



00y4aroImyMuUCs MPUKIAAHOTO IPUMEHEHHsI HOBOM 3allMCH IIPU U3YUYEHUHU JIPYTUX MPEIMETOB U
IpU MPAKTHYECKOM HCIoNb30BaHuU. K 6 Kitaccy oTHecE€H BTOpOI 3Tanm B U3y4eHUHU IpooeH, rie
IPOMCXOIUT COBEPIICHCTBOBAHNWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs IpoOel, OCBOCHHE
HOBBIX BBIYHCIUTEIIBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCIECHUN, B TOM 4YHUCIE
3HAYEHUHN BBIPAKEHUH, COAEPKAIIUX U OOBIKHOBEHHBIE, U JIECATUYHBIE JIPOOM, YCTAaHOBJIEHUE
CBSI3eH MEXIy HUMH, PacCMOTpEHHE MpUEMOB pelIeHHs 3ahad Ha apodu. B navane 6 xmacca
IIPOUCXOJUT 3HAKOMCTBO C ITOHATUEM MPOLIEHTA.

OCOOEHHOCTBIO N3YyUEHHUSI ITOJIOKUTENBHBIX U OTPULIATENIbHBIX YU CEN ABISETCA TO, YTO OHU
TaK)K€ MOTYT PAacCMaTpUBaTbCs B HECKOJBKO AITANoOB. B 6 kiacce B Hadane M3y4EHHs TEMBbI
«IlonoxuTenbHble U OTpULIATENbHBIE UMCIIA» BblAeNseTcs noarema «llenple uncna», B pamkax
KOTOpPOM 3HAKOMCTBO C OTPHULATEIbHBIMU YHMCIAMU M JEHCTBUSAMHU C IOJOXKHUTEIbHBIMU U
OTPULATEJIEHBIMY YMCIIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO IO3BOJISAET
Ha JIOCTYIHOM YpPOBHE IIO3HAKOMHUTbH OOYyYaroIIMXCsl NPAaKTUYECKH CO BCEMH OCHOBHBIMHU
MNOHATUSAMH TE€MBI, B TOM YHWCIIE W C NPaBWIAMU 3HAKOB NPH BBINOJIHEHUU apH(PMETHIECKUX
nercTBuil. M3ydeHnne paiimoHanbHbIX YUCEI Ha 9TOM HE 3aKOHYHUTCS, a OyIeT MPOJOJIKEHO B Kypce
anreOpsl 7 Kjacca.

[Tpu 0OyueHnn perieHn o TEKCTOBBIX 3a/1a4 B 5—6 Kilaccax UCHOJIb3YIOTCS apu(pMeTHiecKre
npuémsbl petieHus. [Ipu oTpaboTKe BEIUMCIUTEIBHBIX HABBIKOB B 5—6 KijlaccaX pacCMaTpUBAIOTCS
TEKCTOBBIE 33J1a4M CJIEIYIOIIMX BUIOB: 3a/1a4M Ha IBUKEHUE, HAa YaCTH, Ha IIOKYIIKH, HA padoTy U
IPOM3BOIUTENBHOCTD, HA MMPOLIEHTHI, HA OTHOIIEHUS U Iporopuuu. O0ydaronuecst 3HaKOMSTCS C
npuéMamMM pelleHus 3a7ad  [epedopoM BO3MOXKHBIX BapUMaHTOB, YywaTcs paloTaTh ¢
uH(popMalreH, MpeACcTaBIeHHON B (popMe TaOJIUL WIH JUarpamm.

B nporpamme yuebHoro kypca «MaremaTuka» MNpPeaycCMOTpeHO (OPMUPOBAHUE
IpOMEeIeBTHUECKUX anredpandyeckux npezcTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTO 4Mcia B
3aBUCUMOCTH OT MaT€MaTH4E€CKOI0 KOHTEKCTAa BBOJMUTCS IOCTENEHHO. bykBeHHas CHMMBOJIMKA
HIMPOKO HCIOJIb3YeTCsl MpeXJe BCEro Ui 3amucH OOLIUX YTBEPXKACHUNW M IPEAIOKEHUH,
¢dbopMyJ1, B YaCTHOCTH JJISl BBIUMCIEHHS] T€OMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTHUTEIS»
qucia.

B nporpamme yuebGHOro kypca «MaremaTHKa» NpeACTaBiIeHa HarJsgHas T'€OMETPHs,
HalpaBlieHHasT Ha pa3BUTHE OOPa3HOrO MBIIIEHUS, MPOCTPAHCTBEHHOI'O BOOOpa)KEeHUS,
M300pa3uTeIbHBIX YMEHUNH. DTO BaXKHBIH ATal B U3yYEeHUH T€OMETPUH, KOTOPBIHM OCYIIECTBISETCS
Ha HarJSIIHO-TIPAKTUYECKOM YpOBHE, ONHMpAeTcs Ha HAMIAJHO-00pa3HOE  MBILIUICHHE
oOyyaromuxcs. bonbas posib OTBOAUTCS MPAKTUYECKON AEATENBHOCTH, OIBITY, SKCIIEPUMEHTY,

MoienrpoBanuio. O0yyaromnrecs 3HaKOMSTCS C TeOMETPUYECKUMH (PUTypaMH Ha MJIOCKOCTH U B



IPOCTPAHCTBE, C UX MPOCTEHIINMHU KOH(PUTYpallUsAMH, ydaTcsl U300pa)xaTh X HAa HEIMHOBAHHOM
U KJeryaTtoil Oymare, paccMaTpMBalOT MX HpOCTEHIIMe CBoiicTBa. B mporecce wu3ydeHus
HArJSIIHOM TeOMETPHUM 3HAHMS, MOIyYeHHbIE OOYydYalONIMMHUCS HAa YPOBHE HAYaJIBHOTO OOIIEro
00pa30BaHus, CUCTEMAaTU3UPYIOTCS U PACILIUPSIOTCA.

CornacHo ywyeOHOMy IuUTaHy B 5—0 Kiaccax H3y4yaeTcs HMHTEIPUPOBAHHBIN MpeaMer
«MatemaTukay, KOTOPBI BKJIIOYAeT apu(PMETHUECKUH MaTepuall M HarsIHyI0 T€OMETPHIO, a
TaKXe MPOINEIEeBTUUYECKNE CBEJCHHUS M3 anreOpbl, SJIEMEHTHI JIOTUKA M Hadaja ONHUCcaTebHOU
CTaTUCTHKH.

Ha u3ydenne yueOHOro kypca «Martematuka» orBoautcs 340 dacos: B 5 kiacce — 170

yacoB (5 4acoB B Hezeno), B 6 kiacce — 170 yacoB (5 4acoB B HEZIEIIO).



COJAEPKAHUE ObYYEHUA

S KJIACC

HartypaJjbHble 4ucIa U HYJIb

HatypansHoe umcno. Psn natypanpubix umcen. Ymcno 0. M3o0paskeHHe HaTypalbHBIX
qrcesl TOYKaMU Ha KOOPAWHATHOW (YMCIIOBOW) IIPSIMOI.

[TosunuoHHas cucremMa cuuciaeHus. Pumckas HyMmepauusi Kak NPUMEpP HETNO3HIIMOHHOU
CUCTEMBI CUHCIICHU. [lecsaTuuHas cucTeMa CYUCIICHUS.

CpaBHeHUE HaTypaJbHBIX 4YMCEJ, CPAaBHEHUE HATypajbHBIX 4ucel ¢ HylIEM. CrocoObl
cpaBHeHUsI. OKpyTIJI€HHE HAaTypabHbIX YUCEIL.

CrnoxeHue HaTypabHbIX YHCET, CBOMCTBO HYJISI IPU CIIOKEHUH. BplunTanue kak a1elcTBHe,
00paTHOE CIIOKEHUIO. YMHOXKEHHE HaTypaJbHBIX 4YHMCEJN, CBOMCTBA HyJS W E€AMHUIBI IpU
yMHOXXeHUH. [leneHune kak aeWcTBHe, oOpaTHOe YMHOXKEHHIO0. KOMIIOHEHTHI NeHCTBHM, CBS3b
mexxny Humu. [IpoBepka pesynerata apudmermdeckoro neiictBus. IlepemecturtensHoe u
COYETaTeJIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHUS, paclpeieuTeIbHOe CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanue OykB uisi 0003HAUEHHS HEU3BECTHOIO KOMIIOHEHTAa M 3alliCU CBOMCTB
apuMeTUYECKUX JEHCTBUMN.

Jlenurenu n KpaTHbIE YUCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocThie M cOCTaBHBIE YUCIA.
[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKOM.

CreneHp C HaTypalbHBIM IIOKa3aTelieM. 3aluCh YWCIa B BHUJE CYMMBI pPa3psiIHBIX
ClaraeMblx.

YucnoBoe BbIpakeHUE. DBbluMcieHHE 3HAUEHUN YHMCIOBBIX BBIPDAKEHUH, MOPSAIOK
BBIMIOJHEHUS  AciicTBui. Mcmonp3oBaHuMe IIpM  BBIUMCICHMSX MEPEMECTUTEIBHOTO U
COYETATEeJIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpelelIUTEeIbHOr0 CBOMCTBA
YMHOXEHHUS.

Jpodu

[Tpencrasienue o qpodu Kak crocoOe 3anmucH 4acTu BeJUYUHbI. OOBIKHOBEHHBIE TPOOH.
[IpaBunbpHBIE U HETIpaBWIbHBIE ApoOu. CMmenranHas ApoOk, TPEACTABICHUE CMEITIAaHHOW ApoOH B
BUJIE HEMpPaBUJIBHOM JpoOM W BbIIEICHHE IEJNOM YacTH 4YMcia W3 HENpaBHIBHON ApoOu.
N300paxkenue apo0eit ToukamMu Ha 4yrciIoBO# npsimoii. OcHOBHOE CBOMCTBO ApoOu. CokpalieHue
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMeHaTelno. CpaBHEeHHE TpoOei.

CnoxxeHue U BblUMTaHHE JpoOeill. YMHOXKEHHE U JieieHHe OpobOei, B3auMHO OoOpaTHbIE

}IpO6H. HaxoqueHHe JacTH IeJI0oro u Oejioro 1mo €ro 4acTu.



Hecsatuunas 3anuck apodeit. [IpeacraBieHue AecITUIHONW IpoOU B BHIE OOBIKHOBEHHOM.
N300pakeHne OECATUYHBIX IpoOel TOYKaMu Ha 4YUCIOBOM mpsMoil. CpaBHEHHE AECATUYHBIX
IpoOeii.

Apudmerndeckue 1eHCTBUS € AECATHUHBIMU Apo0sMu. OKpyrieHHe JeCATUYHbBIX ApoOeii.

Pemenne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3a/1au apupMETHYECKHM CrocoOoM. PereHne JOrmuecKux 3aaad.
Pemenune 3amau nepebOpoM BceX BO3ZMOXKHBIX BapHaHTOB. Vcmonb30BaHue MpU PELICHUH 3a/1a4
TaOJIMI] U CXEM.

Pemenue 3ana4, cogepKalux 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYMHBI: CKOPOCTb, BpPEMH,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EJMHMIIBI M3MEpEeHus: Macchl, 00bEMa, IICHBI,
paccTosiHUA, BpEMEHU, CKOPOCTH. CBsA3b MEXKAY €AMHULIAMU U3MEPEHUS KaXK10M BETNYMHBI.

Perienue oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBiaeHne faHHBIX B BUJE TaOIUL], CTOJIOYATHIX AUArPaMM.

Harasignas reomerpust

Harnsaneie npencrapnenus o purypax Ha MIIOCKOCTH: TOYKA, MIPsIMast, OTPE30K, JIyd, YOI,
JIOMaHasi, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, KpYr. Yroi. IIpsmMoi, ocTpslii, Tynoil U pa3BEPHYTHIN
YTJIBL.

JlnuHa oTpe3ka, METPUYECKME €OUHUIbBl JUIMHBL. J[IMHA JIOMaHOH, mepumeTp
MHOTOYTrojbHUKa. MI3MepeHne u nocTpoeHue yriioB ¢ MOMOIIbIO TPAHCIIOPTHPA.

Harnsiaele npeacraBieHus o pUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIbHHUK,
KBaJ[paT, TPEYTOJIbHUK, O PAaBEHCTBE (DUTYD.

N3o06paxenue puryp, B TOM yucie Ha kieryatoi 6ymare. [loctpoenune koHdurypamuii u3
yacTel NpsMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOM M kileTyaTtoi Oymare. Mcronb30oBaHue CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHYKA, KBaApaTa.

[Tnomanp npsIMOYroJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJILHUKOB, B
TOM uucie Guryp, u300pakEHHBIX Ha KiieTyaTol Oymare. EnnHuIbI U3MepeHus mionaiu.

Harnsignele  npeicTaBieHHs O  IPOCTPAHCTBEHHBIX — QUIypax:  NPSMOYTOJbHBIN
napauenenunen, Ky0, MHOrOrpaHHHKH. M300pakeHue NpPOCTEUHIIMX MHOTOI'PAaHHHUKOB.
Pazéptku kyb6a u mnapamuienenunena. CoznaHue Mojeneil MHOTOrpaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUTACTUJIMHA U APYTUX MAaTEPHAIIOB).

O0bEM PSMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel nsmepenust oobéma.

6 KJIACC

HarypanbHblie unciia

ApudmeTnueckre JEHCTBUS C MHOTO3HAYHBIMU HaTypallbHBIMH uuciamMu. UYucioBbie



BBIPA)KEHUS, MOPAJOK JIEHCTBUH, UCIONb30BaHUE CKOOOK. Vcrosib30oBaHME MpPU BBIYUCICHHSX
IIEPEMECTUTENBHOIO U COYETATEIIBHOIO CBOMCTB CIIOKECHUS U YMHOXKEHUS, paCIPENCIUTEILHOTIO
cBoiicTBa yMHOeHUsA. OKpyIJIeHUuE HATYpaJbHBIX YACEN.

Jenutenun W KpaTHbIE 4YMCIA, HAauOONbIIMK OOIIMH [enuTellb U HauMeHbllee olliee
KpaTHOE. J[eIMMOCTb CyMMBI M IPOU3BEACHHUS. JleIleHue ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs1 Ap0Ob, OCHOBHOE CBOHCTBO JIpoOH, cokpaieHue apobeii. CpaBHEHHE U
ynopsounBaHue Ipodei. Pemenue 3aqau Ha HaXOKIEHHWE YacTU OT LIEJIOr0 U LEJIOro IO €ro
yactu. J[poOHOe uMciIo Kak pe3ynabpTar JeneHus. llpeacraBneHue AecATUYHOM IpoOu B BUjE
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTH TIPEJICTaBICHUS OOBIKHOBEHHOH JApoOM B BHUAE
necaTnyHol. JlecsTnynble IpoOM M MeTpuyeckas cucreMa mep. ApudMeTndecKue NeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU.

OtHomienue. /leneHue B JaHHOM OTHOIIEHUHM. Macmrad, npomnopuus. IIpumenenue
IIPONOPLMI IIPU PELICHUU 3a]1a4.

IlonsTne nmpoueHTa. BeluuciaeHne IpoueHTa OT BEIMYHMHBI U BEJIUYUHBI 110 €€ IPOLEHTY.
BeipaxeHue mpoueHTOB NECATUYHBIMHM Jpo0simu. PerieHue 3amad Ha NMpoueHTHl. BoipaxeHnue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

IHono:xkuTEIBHBIC M OTPULATEIbHBIC YHCJIA

ITonoxuTensHble M OTpULATENbHBIE uKciia. Llenbie uncna. Moayne yncia, reomMeTpudeckas
UHTEpHpeTanus MoAyns uucia. V3o0paxeHue uucesn Ha KOOpPIMHATHOM mpsMoil. Uucriosble
npomexxyTku. CpaBHeHHe uucen. ApudMeTHueckue ASUCTBUS C  MOJOXKUTEIbHBIMU U
OTPHLIATEIILHBIMU YU CIIAMH.

IIpssMmoyrosbHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOoOpamHaThl TOUKM Ha INTOCKOCTH,
abcuucca u opauHara. [loctpoeHue Todek u GUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHBIC BbIpAKeHUSA

[Tpumenenue OyKB JJis 3allMCH MaTeMaTUYECKUX BbIpaXXEHUH U mpesyioxeHuil. CBoiicTBa
apu@meTnyeckux AeicTBuil. bykBeHHBIE BBIpaXKEHMSI M YHUCIIOBbIE IOJICTAHOBKH. ByKBEHHBIE
pPaBEHCTBA, HAXOXJIEHUE HEU3BECTHOrO0 KOMIoOHEeHTa. Dopmyinbl, (GopMylbl NepuMeTpa u
IUIOINAAM MIPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napasenenunena u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amau apudmernyeckuM crocoOoM. PerieHue normyeckux 3ajad.
Pemrenue 3a1a4 nepe6opoM Bcex BO3MOKHBIX BapUAHTOB.

Pewenue 3anay, conepxKaux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIIMYUHBL: CKOPOCTh, BpeMs,
paccTosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb, IMPOU3BOJIUTENBHOCTh, BpeMs, OO0BEM pabOTHI.

Enununel m3MepeHus:: Macchl, CTOUMOCTH, PAacCTOSIHUS, BPEMEHM, CKOpPOCTH. CBs3b MEXIy



€IVHHIIAMA U3MEPEHUS KaXK10M BEINYNHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOILUEHUEM, IIPONOPLUOHAIBHOCTBIO  BEJIIMYHUH,
NPOIIEHTAMU; pEIlIeHNe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

OneHka U NMPUKKUIKA, OKpyTrieHue pe3ynbrata. CocTaBieHHe OYKBEHHBIX BBIPaKEHHI 110
YCIIOBUIO 3aJ1a4H.

[IpencraBienne AaHHBIX C MOMOIIBIO Tabmui u auarpamm. Croi0uaTbie AMAarpamMMbl:
YTEHUE U NOCTpOcHUE. UTEHUE KPYTrOBBIX JUArPAMM.

Harasinnasi reomerpust

Harmnsinaele npeacraBieHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yroi,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTD, KPYT.

B3anMmHOE pacnosnokeHue OByX INpPSAMBIX Ha IUIOCKOCTH, MAapajulesIbHbIE MpPsSMBbIC,
NEPIEHIUKYIIApHBIE MpsiMble. M3MepeHue paccTOsiHUI: MEXIy IBYMS TOYKaMH, OT TOYKU JO
IPSIMOM, JJIMHA MAapUIpyTa Ha KBaJIpaTHOM CETKE.

M3mepeHre U INOCTPOCHHE YIVIOB C IOMOIIBI) TPAHCIOPTHPA. Buasl TpeyronbHUKOB:
OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIM, TYHOYTOJbHBIA, pPAaBHOOENPEHHBIH, PABHOCTOPOHHUM.
YeTbIpEXyroabHUK, IPUMEPBl YETBIPEXYTOIbHUKOB. IIpsIMOYrobHUK, KBagpaT: UCIOJIB30BAHNE
CBOWCTB CTOpOH, YIJIOB, AuaroHaieil. M3o0pakeHne reoMeTpuyeckux GUryp Ha HeIMHOBAHHOM
OyMmare c MCIOJNb30BaHUEM LMPKYIs, JUHEHKH, YrojpbHUKA, TpaHcrnoptupa. [loctpoeHus Ha
KJIeT4yaTou Oymare.

[Tepumerp mHOroyronasHuka. [lonsarue miomann Gurypsl, €AMHULBI U3MEPEHUS TUIOMIA/IH.
[TpubnmxEHHOE N3MepeHHe IIoaan (GpUryp, B TOM 4ncIie Ha KBaipaTHOi ceTke. [IpubmmkénHoe
MU3MEPEHHE JUTMHBI OKPY>KHOCTH, IIJIOIIAN KpyTa.

CumMmMeTpus: IIeHTpallbHasA, 0CeBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX (PUTYD.

Harnsinaele mpeacTaBieHHst O HPOCTPAHCTBEHHBIX (Urypax: mapajienenunen, Kyo,
npusMa, nupaMuaa, KOHyc, HWIMHIP, map U chepa. M3o00pakeHne mpocTpaHCTBEHHBIX (uryp.
[Ipumepsl  pa3BEPTOK MHOTOTPaHHMKOB, LMIMHApa U KoHyca. Coznmanue Mopenei
IPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, IIACTUIIMHA U JPYTUX MaTepHAIIOB).

[Tonsitue o6bEMa, enuHUIBI U3MEpeHuss 00bEMa. OOBEM MPSIMOYTOJIBLHOIO Mapasuleenumnesna,

KyO

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA [POI'PAMMBI YYEBHOI'O



KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Ppe3yJbTAThl OCBOCHMsI NPOrpaMMbl y4eOHOro kypca «MaremaTuka
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HWHTEpeca K TNPONUIOMY W HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHWEM K JOCTHDKCHHSIM POCCHMCKHX MAaTeMaTMKOB HM POCCHHCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHWMHA W peaM3alliid €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3INYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHH MPAKTHYECKUX 3a7ad MaTeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HU JJIs1 YCIEIIHON MPOQeCCHOHANBHON AeATETbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K DMOLIMOHAILHOMY W OSCTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHEHTAIle B JCSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKa, NPHUPOIALI M O0OIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW MeATeTbHOCTH, ITAroB €€ pa3BUTHS U
3HAUMMOCTHU JIJIS1 Pa3BUTHUS [IMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIeIOBATEIIbCKOM MeATeIIbHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOI'0



OJ1aronmoyryyms:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHUECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBBS, BEACHUS
310pOBOTO 00pa3a >KU3HU (370pOBOE MUTAHKE, COANAHCHUPOBAHHBIM PEXUM 3aHATHH U OTIbIXa,
perynsipHas (pU3NYEcKasi aKTUBHOCTD), C(OOPMUPOBAHHOCTHIO HaBBIKA pe(UIEKCHH, TPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAaKOTO K€ IPaBa JIPYroro 4eIoBeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:

OpHEHTAIMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWW JJIs PelIeHHs 3afad B 00IacTH
COXPAHHOCTH OKPY)KAlOIIEH Cpenbl, IUIAHUPOBAHMS ITOCTYIIKOB M OIIGHKM HX BO3MOXKHBIX
HOCJICACTBUM A1 OKPY’KAIOIIEH Cpesbl, OCO3HAaHMEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
po0JieM U IyTel UX PELLeHUs;

8) ajanTanus K N3MEeHAIOIUMCH YCJIOBHSM COLHAIbHOI M MPUPOIHOM cpelbl:

TOTOBHOCTBIO K JIGHCTBUSIM B YCIIOBHSAX HEOINPEICIEHHOCTH, MOBBIILICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JESTEIbHOCTh, B TOM YHCIE YMEHHUE YYUTHCS Y JAPYTUX
Jro/Iel, MpUOOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETCHIIUH W3
OTIBITA APYTHX;

HEOOXOIMMOCThIO B (DOPMHUPOBAHHM HOBBIX 3HAHH, B TOM YHCIIE (OPMYIHUPOBATH HICH,
HOHSTHS, THIIOTE3bl 00 0OOBEKTaX U SBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABAThH
JneGUIHUTHI COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAITHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTh MpPHUHUMAaeMble pPELICHUs M JIeHCTBHS,
(bopMyIHUpOBaTh M OLIEHUBATh PUCKHU U MOCIEICTBUS, (HPOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIE NMPHU3HAKUM MaTEMAaTHYECKHX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIYy MOHATHAMH, (POPMYIHPOBATH OIpPENEICHUs TOHATHI,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(PUKaAIMKU, OCHOBaHMS 17151 000OLICHUS 1
CpaBHEHUs1, KPUTEPUU IIPOBOJIUMOIO aHAIN3A;

e BOCIPHUHHMATH, (HOPMYIHPOBATh M MPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

® BBIBIATH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUHs B (akTax,
JAHHBIX, HAOMIONEHUSIX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU JIS BBISIBICHUA

3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;



JIeNIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHY;

pa3buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IpsMBbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSATEIbHO HECIOXKHbBIE JI0Ka3aTeNbCTBA MaTEeMaTH4YeCKUX (DaKTOB,
BBICTPAaWBaTh apryMEHTALHUIO, MPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/IECHHUS;

BBIOMpPATh CIOCOO pemeHus y4deOHOH 3amaud (CpaBHHMBATH HECKOJBKO BapHaHTOB
peleHns, BIOMpaTh Haubosee MOAXOIAMIMNNA C y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX

KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKue AelCTBUSA:

UCIIONIB30BAaTh  BONPOCHI KAk  MCCIENOBATENbCKHM  MHCTPYMEHT  MO3HAHUS,
(GopMyIUPOBaTh BOIPOCHI, (PHKCUPYIONIHE MPOTHBOPEUHE, IPOOIEMY, CAMOCTOSATEIHHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3HUIINIO0, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIOXKHBIH JKCIIEPUMEHT,
HEeOO0JIBIIIOE UCCIIeI0OBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00BhEKTa,
3aBHCUMOCTEH 00bEKTOB MKy COOOM;

CaMOCTOSITENLHO (POPMYTHUPOBATH OOOOIIICHHS U BBIBOJIBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOO/IeHUs, WCCIEOBaHUs, OLIEHHWBATh JOCTOBEPHOCTh IOJYYEHHBIX PeE3yJIbTaTOB,
BBLIBOJIOB M O0OOIIEHHIA;

MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOLIECCA, a TAKKE BBIJIBUTATh MIPEATION0KEHHS O

€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pelLIeHNus 3aJa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HUHTEPIPETUPOBATh HH(OPMALNIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh opMy NpeAcTaBieHuss HHGOPMALMU U WUTIOCTPUPOBATh pelIaeMble 3aJaun
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMAIMK 10 KPUTEPUSAM, MPEITIOKEHHBIM YUHUTEIEM HWIIH

c(hOpMYyIUPOBAHHBIM CAMOCTOSITETTLHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATL U (I)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUSAMH U LICIISIMU

oOIeHusi, SICHO, TOYHO, T'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H



MACbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS IO XOJy PEIICHUs 3aJa4l, KOMMEHTHPOBATh
IIOJIYYEHHBIA pe3yibTarT;

B X0/ OOCYXXJIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI, MPOOJIEMBI,
pelaeMoii 3a/1aun, BHICKa3bIBaTh UJICH, HAIICIICHHBIC HA IMOUCK PEUICHHS, COTIOCTABIISATh
CBOM CYXKJICHUS C CYXKICHUSAMH IPYTUX YIaCTHHUKOB JHAIIOTa, 0OHAPYKMBATh Pa3IMIHE U
CXOJICTBO TIO3UIIMHA, B KOpPpeKTHOUW ¢dopme (opMyIHpoBaTh pPa3HOTIIACHS, CBOH
BO3PaKCHUS;

MIPEACTABIISITh PE3YJIbTAThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, MCCICIOBAaHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMar BBICTYIUICHHS C YY€TOM 3a1ad TPE3CHTAUU H
0COOEHHOCTEHN ayAUTOPUH;

MOHMMATh M MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIYALHOW pabOTHI IIPH
pelIeHUH y4eOHBIX MAaTEMaTHICCKHX 3a]1a4,

MPUHUMATH TIeJIb COBMECTHOW JACSTEIHLHOCTH, IIAHUPOBATH OPTraHU3aIUI0 COBMECTHOM
paboThl, pacpenensaTh BUIbl padoT, JOrOBapUBaThCs, 00CYKIaTh MPOLIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (0OCykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh Pa0OTHI U KOOPJAUHUPOBATH CBOU JEHCTBUS
C IPYTUMH WICHAMH KOMaH/Ibl, OIICHUBATh KAY4ECTBO CBOETO BKJIaJa B OOIIUI MIPOIYKT IO

KpUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIFHO COCTABJIATh IUIaH, alTOPUTM pelleHus 3ajadyd (WIM ero 4YacTh),
BbIOMpaTh CHOCOO pElIeHUs ¢ Y4ETOM HMEIOLIUXCS PECYpCcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBAaTh BApUAHThI PELIEHUN C Yy4ETOM

HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IB, SMOLMOHANIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOMNPOBEPKH, CAMOKOHTPOJISI MPOLECCa U pe3ysibTaTa PelIeHHs
MaTeMaTU4YeCKOU 3a1a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTbH IIPU PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa IEATEIbHOCTH IOCTABICHHON LIEJIU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WIIM HEJJOCTUKEHUSI 1IEJIU, HaXOJUTh OIINOKY, 1aBaTh

OLIEHKY ITPHOOPETEHHOMY OIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHus B 5 kiacce oOydaromMiics MOJYYHUT CIEAYIOLIUME MpPEeIMETHBIE
pE3yNIbTaThI:

Yucaa U BbIYUCIEHUSA

[lonuMate ¥ TPaBUIBHO YMOTPEOJATh TEPMHUHBI, CBSI3aHHBIC C HATYpaIbHBIMU YUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBATh U YNOPSAJOYMBATH HATYpaJIbHbIE YUCIA, CPABHUBATH B MPOCTEHIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIEC APOOH.

COOTHOCHUTH TOYKY HAa KOOPAMHATHOM (YMCIIOBOI ) MIPSIMOI C COOTBETCTBYIOIIMM €1 YUCIIOM
¥ N300pakaTh HATypaJIbHbBIE YMCIIa TOUKAMH Ha KOOPAMHATHOMN (YUCIOBOI) MPSIMOK.

Brmonusate apudmMeTudeckue NeiCTBUS ¢ HATYpPaJbHBIMU YUCIIaMHU, ¢ OOBIKHOBEHHBIMU
JIPOOSIMU B IIPOCTEUIITUX CITydasiX.

BrInoaHsATE POBEPKY, MPUKHUIKY PE3YIIbTaTa BRIUUCICHUH.

OKpyrisaTh HaTypajibHbIC YHCIA.

Penienne TeKCcTOBBIX 32124

Pemath TekcTOBBIC 337aun apUPMETHUECKUM CIIOCOOOM U C ITOMOIIBI0 OPTaHH30BAHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaumn, coaepikaiive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTh, BpEMS,
paccTosiHuE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aluch, CXEMbI, TAOIHUIIbI, 0003HAUYCHUS TIPU PEIICHUH 3a71a4.

[Tonp30BaThCsI OCHOBHBIMH €IMHUIIAMH U3MEPEHUS: 1IEHbI, MAaCChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BbIpakaTh OJTHU €UHUIIbI BEJIMYUHBI YEPE3 JIPYyTHUE.

W3Brekath, aHANU3UPOBaATh, OLEHUBATh MH(POPMAIINIO, MPEACTABICHHYIO B TaOIHIle, Ha
CTOJIOYATON JauarpaMme, UHTEPIPETUPOBATH MPEIACTaBICHHBIC JAaHHBIC, UCIOIL30BaTh JIaHHBIC
P PEIICHUH 3a/1a4.

Haruasinnas reomerpust

[lonb30BaTbcsi TEOMETPUYECKUMHU TMOHATUAMM: TOYKa, MpsAMasi, OTPE30K, JIyd, Yrod,
MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTE TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIONINX (POpMy H3yUYCHHBIX
TEOMETPHUECKUX UTYD.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C  yrjaMu: BepIIMHA, CTOPOHA, C
MHOTOYTOJIBHUKAMH: yroJI, BEpIINHA, CTOPOHA, JHArOHalb, C OKPYKHOCTBIO: paauyc, TUaMeTp,

LCHTD.



N300pakaTh M3ydeHHBIEC TEOMETpHUUYECKHUE (PUTYPHI HA HEJTMHOBAHHOM M KJIETYaTON Oymare
C IOMOILBIO LIUPKYJIS U JIMHEHKH.

HaxoauTe AnuHBI OTPE3KOB HENOCPEJCTBEHHBIM H3MEPEHHEM C IIOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTB 3aJaHHOTO pajinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB NIPSIMOYTOJIbHUKA, KBAaIpaTa Ulsl UX NOCTPOCHHUS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Bbraucnare mepuMeTp M miiomaak KBajapara, mpsiMOyrojibHUKa, (PUTyp, COCTABICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KiieT4aTol Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUYECKMMH E€OMHHMIAMM W3MEPEHMs UIMHBI, IUIOIIAU;
BbIpaXKaTh OJHU €IUHULbI BEJIMUUHBI YEPE3 IPYTHE.

Pacno3naBare mapautenenuries, Ky0, MCHOIB30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, pedpo,
IpaHb, U3MEPEHNUs, HAXOAUTh U3MEPEHUS Mapajulesenunesaa, Kyoa.

Bbruucnate 00b€M KyOa, mapajienenunesa Mo 3aJaHHbIM H3MEPEHHsM, IO0JIb30BATHCS
eIMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecliokHbIE 3a7jaud Ha U3MEPEHUE I'€OMETPUUYECKHUX BEIMYMH B MPAKTHUECKUX
CUTyalUsX.

K koniy oOyuenuss B 6 kJacce oOydaroumuiics MHOJYYUT CJEIYIOLIUE INpeIMETHbIE
pe3yJabTaThI:

Yuciia ¥ BbIYHMCIEHUSA

3HaTh ¥ MOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUJAAMHU YUCEN M COCO0aMU UX
3aInCcH, NEPEXOAUTH (€CIH ITO BO3MOXKHO) OT OHON (hOPMBI 3aIIUCH YKCIa K JIPYToil.

CpaBHUBaTh M YyHNOPSAOYMBATH LIEIble 4YMCIa, OOBIKHOBEHHBIE M JECSITHUYHBIE ApOOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
HaTypalbHBIMM M LEJIbIMU YHUCIAMH, OOBIKHOBEHHBIMH M  JECATUYHBIMH JApOOSMH,
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BobruncnsaTe 3HaYeHMS YUCIIOBBIX BBIPAKEHUH, BHIOIHATH IPUKHUIKY M OLIEHKY pe3yibTaTa
BBIYUCIICHUH, BBIMOIHATh NPeoOpa3oBaHUS YHCIOBBIX BBIPAKEHHM Ha OCHOBE CBOWCTB
apu(MeTHYECKUX ACHCTBUI.

COOTHOCUTH TOYKY HAa KOOPJAMHATHOW NPSIMOM € COOTBETCTBYKOIIMM €W YHCIOM M
n300paxkaTh YUCJIa TOUKAMH Ha KOOPAMHATHOM MPSAMOM, HaXOIUTh MOIYJIb YHCIIA.

CoOOTHOCUTB TOUKH B MIPSMOYTOJIbHON CUCTEME KOOPAUHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrasTh Leble Yhcia U JeCITUYHbIE JpoOU, HAXOJUTh MPUOIMKEHUS YHUCEIL.

YuciioBble 1 0yKBEHHbIEC BbIPAKEHUS

ITornmarts u y1'[OTpe6J'I$ITB TEPMHHBI, CBA3aHHBIC C 3allMCBIO CTCIICHU YMUCJIA, HAXOJUTH



KBaJpaT U KyO 4Mcia, BEIYUCIIATH 3HAUEHHSI YMCIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETIEHU.

ITonb30BaTbcd MpU3HAKaMHU JEIMMOCTH, PACKJIAbIBaTh HATYpaJIbHBIE YKCIIA HA IIPOCTHIE
MHOHUTEIH.

[Tonp3oBaTbess MacITabOM, COCTABIIATh MPONOPLUUU U OTHOILICHHSL.

Hcnonb3oBate OYKBBI 17151 0003HAYCHMSI YUCEIT IIPU 3aIIMCU MaTeMaTHYECKUX BBIPAKEHUH,
COCTaBJIATh OYKBEHHBIC BBIPOKEHHS U (HOPMYJIb, HAXOIUTH 3HAYCHHUS OYKBEHHBIX BBIPAKCHHIA,
OCYILECTBIISISE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMUSL.

HaxonuTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 32124

Pemrate MHOTOMIArOBBIE TEKCTOBBIE 33a4l apU(PMETHYECKIM CIIOCOOOM.

Pemlate 3amaum, CBSI3aHHBIE C  OTHOIIEHHWEM, MPONOPLMOHAIBHOCTBIO  BEJIHMYHH,
IPOLIEHTaMU, pelaTh TPU OCHOBHBIE 3a/1a41 Ha IPOOU U MPOLIEHTHI.

Pemars 3amaum, coneprkaniye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMUHBL: CKOPOCTh, BPEMH,
paccTosiHue, 1eHa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMTEIBHOCTh, BpeMs, 00bEM padoThI,
UCTIONB3Ysl apu(MeTH4eCKue JeHCTBUS, OICHKY, IPUKHIKY, II0JIb30BAaThCS EIWHUIIAMA
U3MEpPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocTtaBisaTh OyKBEHHBIE BBIPRKEHUS 110 YCIIOBHIO 33/1a4H.

W3Briekate uHpOpMALIHIO, MPEACTABICHHYIO B TaOMUIaX, HA JIMHCWHOM, CTOJIOYATON WiIn
KpyTrOBOH arpamMmax, UHTEpIPETUPOBATh IPEACTABICHHBIE TAHHBIE, HCIIOIb30BaTh JaHHBIE IIPH
peLICHUH 3a/1ay.

[TpencraBasaTs nHGOPMALHIO C TOMOIIBIO TAOIHUL, TUHEWHON U CTOJIOUATON AUarpamM.

Harasanas reomerpus

[TpuBoauTE mpUMEPHl OOBEKTOB OKPYXAIOLIET0 MHpa, UMEIIUX (POpMYy H3YyUYEHHBIX
TreOMETPUYECKUX IMJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CUMMETPUUYHBIX
buryp.

N300paxaTb C TOMOIIBIO IMPKYJIS, JIMHEHKH, TPAHCIOpPTHpAa Ha HEJIMHOBAaHHOW U
KJIeT4aToi Oymare u3y4deHHbIe IUIOCKHE TeoMeTpuueckue GuUrypsl M KOHQUrypauuw,
CUMMETPUYHBIE (PUTYPBHI.

[Tonp30BaTbcss  TEOMETPUUECKUMH — TMOHSATHUSMHU:  PaBEHCTBO  (QUTYp, CHMMETpPHS,
HCITOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHEN: OCh CHMMETPHH, LIECHTP CUMMETPHH.

Haxonute BEeNWYMHBI YITIOB M3MEPEHHEM C IMOMOLIBIO TPAaHCHOPTHPA, CTPOUTH YIJIBI
3aIaHHON BEJIMYUHBI, [TOJIb30BATHCA IIPU PELICHUN 3a/1a4 I'paJyCHOM MEPOU yIJIOB, paclio3HaBaTh
Ha 4epTekKax OCTPBIN, IPSIMOU, Pa3BEPHYTHIN U TYIIOU YIIIBI.

BeluncnaTe JUIMHY JIOMaHOM, MEPUMETP MHOTOYI'OJIBHHMKA, IOJIb30BAaThCA EIMHHUIIAMH

HU3MCPCHUA JJIIMHBI, BBIPAXKATh OJJHU CAVMHUIIBI U3MCPCHUSA JJIMHBI UEPE3 APYTUc.



Haxonuts, HCronb3ys 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSHHSA: MEKIY ABYMs TOUKAMH, OT
TOYKH JI0 NIPSIMOH, JUIMHY IIyTH HA KBaJPaTHOM CETKE.

Bbuucnare miomanbs QUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHHKOB, HCIIONb30BaTh
pa3OueHue Ha HPSIMOYTOJbHHMKM, Ha paBHbIe (DUIYpbI, AOCTpauBaHHE 10 HPSIMOYIOJIbHUKA,
II0JIb30BATbCS OCHOBHBIMU €IMHHLIAMU W3MEPEHHUs IUIOLANM, BBIPAXKaTb OJHU EIUHULIBI
U3MEPEHHUs IUIOLIAIA YePE3 APYTHE.

Pacno3naBate Ha MOZENSAX M M300pAKEHUSX MUPAMUAY, KOHYC, HWIMHIP, UCIIOIb30BaTh
TEPMUHOJIOTHIO: BEpIlIMHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha Ki1eT4aToi Oymare npsMOYIoJIbHbIN NapaiesIenumneN.

Boraucnare 00bEM MPSIMOYTOIBHOTO Mapajulesienumeaa, Kyoa, mojib30BaTbcs OCHOBHBIMU
eIMHUIIAMU U3MEPEHUST 00BEMA;

Pemarh HeclOKHBIE 3aja4l Ha HAXOXKICHHE T'€OMETPUYECKUX BEJIWYMH B MPAKTUYECKUX

CUTyalusIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
Kosau4yecTBo yacos
Ne HaumeHoBaHue pa3aesoB U TeM DJieKTpoHHbIEe (1 (ppoBHIe) 00pa3oBaTebHbIE
KonTposabHubie IpakTuyeckue
n/n NMPOrpamMMbl Bcero pecypcebl
padoThI padoThI
Hatypanbubie https://resh.edu.ru/subject/12/5/
1 qucIa. HeticTBus ¢ 43 ) 4
HATYpaJIbHBIMH
YHCIIaMH
) Harnsnnas reomerpus. Jlunuu Ha 12 1 5 https://resh.edu.ru/subject/12/5/
TUIOCKOCTH
3 OGBIKHOBEHHbIE POOH 48 ) 5 https://resh.edu.ru/subject/12/5/
Harnsgnas reomerpus. o 1 4 https://resh.edu.ru/subject/12/5/
4 MHOroyronsHuKu
5 JlecaTHYHbBIE APO6H 38 3 4 https://resh.edu.ru/subject/12/5/
Harnsanas reomerpust. Tena u https://resh.edu.ru/subject/12/5/
6 burypsiB 9 1 3
MIPOCTPAHCTBE
[ToBTOpeHue o TeMaM https://resh.edu.ru/subject/12/5/
7 «OOBIKHOBEHHbIE apobwm», 10 2 1
«JlecaTuynble 1poou»
OBUIEE KOJIMYECTBO YACOB IIO 170 12 26

[TPOT'PAMME



https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/

TEMATHYECKOE IINTAHUPOBAHHUE

6 KJIACC
KoumnuectBo yacos
Ne HaumenoBanue  pas3geioB M TeM DJIEeKTPOHHBIE (uudgposrbie)
KonTposabHubie IpakTuyeckue
n/n MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 HarypanbHble 4ncia 30 ) 3 | https://resh.edu.ru/subject/12/6/
) Harmsimaast  reomerpus.  Ilpsimbie Ha ] 1 ) https://resh.edu.ru/subject/12/6/
IUIOCKOCTH
3 Hpobu 34 ) 3 https://resh.edu.ru/subject/12/6/
Harnsannas reomerpusa. CuMmmerpust 6 1 ) | https://resh.edu.ru/subject/12/6/
4
5 Boipaxkenusic 6ykBamu 3 1 1 https://resh.edu.ru/subject/12/6/
6 HaruisiHas reoMeTpHs. 14 { 3 https://resh.edu.ru/subject/12/6/
@urypsl Ha MIOCKOCTH
7 [TonoxxurenpHbIE U OTPHUIIATEIHHBIC UUCTIA 42 2 3 https://resh.edu.ru/subject/12/6/
g [IpezcTaBieH e JaHHbIX 8 | https://resh.edu.ru/subject/12/6/
o HarmsHas reoMeTpHs. 10 q 5 https://resh.edu.ru/subject/12/6/
@urypsl B IPOCTPAHCTBE
[ToBropenue 1o temam «Ilonoxurensupie 1 | 10 https://resh.edu.ru/subject/12/6/
10 orpunarensuble umcna», «BbIpaxkeHus ¢ 2 2
OykBamuy, «Harnsnnas reometpus»
OBIIEE KOJIMYECTBO YACOB 10 170 12 2

I[TPOI'PAMME
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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIISICTCSI OJIHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
o0ecreynBaeT 3ydeHue IPYTux AUCHUILTINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydaromuxcs Hay4yHbIX MPEACTaBICHUI O MPOUCXOXKICHUM U CYIIHOCTH
anreOpanyeckux aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTH4YeCKOH HayKoW sBIEHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJEIHPOBAHUS B HAYYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBILUIEHHsI, HEOOXOAUMBIX JJI aJalTallid B COBpPEMEHHOM LHdpoBoMm obmectBe. M3ydyeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JecTBUS U BBIBOJBI, (POPMYIHPOBaTh yTBEepXKIeHUs. OCBOeHUE Kypca ajireOpbl o0ecreyrBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM MCIHOJBb3YIOT JIeAYKTUBHBIE U
WHIYKTHBHBIE PACCYXJCHUs, 0000IIeHNEe W KOHKPETH3aluio, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanosiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ayd  SBISIETCS  peanu3aunueit
JeSITeIbHOCTHOTO MPUHLIUIIA 00Y4EHUsI.

B crpykType mporpammsl y4eOHOro Kypca «Anrebpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATeIbHO-METOAMYECKUe IWHUM: «Yucma u
BBIUUCIICHUS», «AJNreOpandeckue BbIpRXEHUS», «YpaBHEHHUS M HEpaBEHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTeIbHO-METOANYECKUX JIMHUI pa3BUBAETCS HAa MPOTSHKEHUU TPEX JIeT
U3y4YeHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €T0 JIMHUSMH. B Xo/1e n3ydeHus: yueOHOTO Kypca
00yJaromuMCs IPUXOAMUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHMYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIaICHHIO 00yJarOIIUMUCS OCHOB YHUBEPCATHHOTO MATEMaTHYECKOTO SI3BIKA.
CopnepxaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
MHTETPUPOBAHHBII XapakTep.

Conepxxanve nuHMUM «YucClna W BBIYMCIEHUS» CIYKHUT OCHOBOM A JajbHEHIIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(bOpMHPOBAHNIO YMEHHsSI TIOJIB30BAThCS ANTOPUTMAMHM, a TaK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJMMBIX JJISi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00111ero 0oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCIe. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM

JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.



Conepxanne AByX anreOpanyecKuxX JIMHUA — «AJTeOpanyecKkre BBIPOKCHUS» H
«YpaBHEHUS M HEPABEHCTBAY CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCS MATEMATUIECKOTO
ammapara, HeoOXOJUMOTO JUIS PELICHUs 3a7ad MaTeMaTUKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTUPOBaHHBIX 3a4ad. Ha ypoBHe OCHOBHOro o0iero obpa3zoBaHMs y4eOHBIH MaTepHuan
IpyNIUpyeTcs BOKPYT palMOHAIbHBIX BbIpaKEHMH. Auredpa JIeMOHCTpPUPYET 3HAYCHHE
MaTeMaTHKH KaK s3bIKa JJIS TIOCTPOCHUS MATEMaTHYECKHUX MOJEJCH, ONMHUCAHHs MPOLECCOB U
SBJICHUI peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOAAT TakXkKe JalbHEHIIee pa3BUTHE
QIFOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHMS Kypca
UHPOPMATUKK, M OBJIAJCHME HaBbIKAMU JEIYKTUBHBIX paccyxiaeHuil. [IpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEeMaTHUECKOMY
TBOPYECTRBY.

Conepxxanve  (QYHKUMOHAJIBHO-TpaQUUECKOW JIMHUM  HAleJeHO Ha  II0JIyueHHe
00yyaroImyuMuUCs 3HaHUH 0 PYHKIUAX KaK BaKHEHIIEeH MaTeMaTu4ecKoi MOAEIH [yl ONUCaHUs U
UCCIICIOBAaHUS PAa3HOOOPA3HBIX TPOLIECCOB W SIBICHUH B Tpupoae M odmiectBe. M3ydeHue
MarepHuaia CIIOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIIONB30BaTh pa3IHMYHBIC
BbIpa3UTENbHbIE CPE/ICTBA SI3blKa MAaTEMATUKU — CJIOBECHBIE, CUMBOJMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (HOPMUPOBaHME IPEACTABICHUH O PO MaTEMATUKU B Pa3BUTHH IUBUIN3ALUH U
KYJIBTYPBI.

CornacHo yueOHOMY M1aHy B 7-9 Kiaccax uzydaercs y4eOHbIHN Kypc « Anredpay, KOTOpbIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3lienbl coaepikaHus: «Yucna U BBIUMCICHUS,
«AnrebpanyuecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Hejen), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).

COAEPXAHUE OBYYEHUA

7 KIIACC

Yucna v BBIYUCICHUS

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIE, MEPEXO OT OAHON (opMbI 3amucu Apodei K
npyroii. IloHsTHE pallMOHANTBHOTO YKCIIa, 3alUCh, CPABHEHHE, YIOPSI0UYMBAHUE PAlMOHATBHBIX
yrcen. ApudmMerndeckue IEHCTBHS ¢ pallMOHAIBHBIME YHCIaMH. Pemnrenue 3amaq u3 peambHOU
MPaKTUKHU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeJesieHHe, Mpeodpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIpe/IeeHHUs, 3aiCh 00IbIIUX Yncen. [IpomeHTsl, 3anich MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE TPOIIEHTOB. TpH OCHOBHBIC 33[aud Ha TPOIICHTHI, PEUICHNE 33aad U3 pealbHOU

MIPaKTHKH.



IIpuMeHeHnEe TPU3HAKOB ACIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.
PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHATBHOCTH.
AnreOpanuecKre BbIpaXeHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKECHHUS C NEPEMEHHOH. JlomyCTHMBbIE 3HAYEHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no Qgopmynam. IlpeoGpa3oBanue OyKBEHHBIX BBIPAKCHHUN, TOXKACCTBEHHO PABHBIC BBIPAKCHHUS,
npaBuia MpeoOpazoBaHKs CyMM U IMPOM3BEACHUH, MPaBUIa PACKPBITUA CKOOOK M TPUBEACHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

OpnowieHbl 1 MHOrowieHbl. CTeneHb MHOrousaeHa. CloxeHue, BBIYUTaHUE, YMHOKEHNE
MHOroujeHoB. DopMynbl COKpaIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

VYpaBHEHMsI U HEPABEHCTBA

VYpaBHeHME, KOPEHb ypaBHEHUS, [TpaBUiia IPeoOpa30BaHus ypaBHEHUS, paBHOCUILHOCTD
YpaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOW, YMCIIO KOPHEH JMHEMHOIO YpaBHEHUS,
pellleHue JIMHEWHBIX ypaBHeHHH. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPAaBHEHUH.

JluneiiHoe ypaBHEHHE C JBYMs MEpEMEHHBIMH U ero rpaguk. Cucrema IBYX JMHEWHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumeps! perieHns: TEKCTOBBIX 3a7ad ¢ TIOMOILBIO CUCTEM YpaBHEHUM.

OyHKIUU

Koopaunara toukn Ha npsmoi. UYucioBble NpOMEXyTKU. PaccrosiHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa TOYKH Ha
KOOpAMHATHOM IulocKocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIx 3aBucuMocTteil. [Tonstue pynxuun. 'paduk dpynkuuu. CroiictBa pyHkunid. JInneitHas
bynkuus, e€ rpaduk. ['padux pynkuuu y = [x|. 'padnueckoe pemieHue TMHEHHBIX ypaBHEHUH U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KIIACC

Uucna v BBIYUCICHUS

KBagpatusiif kopeHb u3 uucna. [loHstue o0 uppanmoHaidbHOM uMcie. JlecsTudnbie
npuOJIMKEeHNsT UppalMOHANbHbIX uncen. CBoiicTBa apupMeTHYeCKHX KBaJpaTHBIX KOpHEH U uX
INPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAXKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE

qucia.



CreneHb C 1enbIM MokaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alKuCh YHUCIa.

AnreOpanueckre BbIpaXeHUs

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOMCTBO anreOpamveckoil apodu. CroxeHue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne aiaredopanuyeckux aApoOeil. PannoHanbHble BBIpaXXEHUS U MX
peoOpazoBaHueE.

YpaBHEHHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMyna KOpHEW KBaJpaTHOro ypaBHeHHsA. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOAAIIMUXCA K JIMHEWHBIM M KBaapaTHbIM. [Ipocreimme apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'paduueckas uHTEpHpETalNs YPAaBHEHHUH C IBYMS IEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
yYpaBHEHMI ¢ IBYyMs ITepeMeHHbIMU. [IprMepsl perieHus cucTeM HeJIMHEHHbBIX YpaBHEHHH ¢ IByMs
HEPEMEHHBIMH.

Pemrenue TekCcTOBBIX 33a4 aNreOpandeckuM CrIoCOOOM.

UucnoBble HEpaBEeHCTBA M HX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIbHOCTh HepaBeHCTB. JIMHelHble HepaBeHCTBA € OIHOM mepeMeHHOH. Cucremsl
JUHENWHBIX HEPABEHCTB C OJTHON NEPEMEHHOI.

OyHKIUU

[Tonstue ¢pynxnuu. O6nacTe onpeneneHnss 1 MHOXKECTBO 3HaueHu QyHkuuu. CrnocoObl
3aanus QyHKIUH.

I'papux ¢ynkuuu. Yrtenue cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumeps! rpadpukos
GyHKIMH, OTpa)karoluX peajabHble MPOLECCHI.

OyHKIMH, ONHUCHIBAIOIINE NPAMYI0 U OOpaTHYIO MPONOPILHOHATIbHBIE 3aBUCUMOCTHU, UX
rpadpukn. Oyukimpn y = X2, y = X3, y = VX, y=|x|. [padudeckoe pelieHne ypaBHeHHit # CHCTEM
YpaBHEHUM.

9 KIIACC

Yucna v BBIYUCTICHUS

ParonanbHble 4ncia, HppaloHAIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE IeCATHUHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JACWCTBUTENbHBbIE YHCIA Kak OECKOHEUHbIE
JecsITUUHbIe ApoOu. B3anMHO 0JHO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHHE JEMCTBUTENBHBIX YHCEN, apupMeTHdecKue NeHCTBUS C JeHCTBUTEIbHBIMU
YHUCIaMU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO0 MHpPA, AIUTENBHOCTh IPOIECCOB B OKPY)KAIOIIEM

MHpE.



[TpubnuxEéHHOEe 3HAa4YEHHE BEIMYMHBI, TOYHOCTh NpuUONMkeHHud. OKpyriaeHHe 4ucell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

VYpaBHEHHUs U HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOIAIIMUXCA K TMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHHH, CBOIAIIUXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHEHHMH.  PelieHue — TEKCTOBBIX — 3ajay
areOpanyeckuM METOO0M.

VYpaBHeHHE ¢ JABYMS NMEPEMEHHBIMU U ero rpaduk. PemeHue cucreMm ABYX JTHHEWHBIX
YpaBHEHUN C JBYyMs IIEpEMEHHBIMU. PeleHue cucreM JByX ypaBHEHHMH, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpO# crteneHu. I'paduueckas uHTEpHpeTanys CUCTEMbl YpPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3324 aNreOpandeckuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPAaBEHCTB C OAHOW IEpEMEHHOW. PelleHue cucreM JIMHEHHBIX
HEpaBEHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHCTBa. I'paduueckass mHTepnperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

OyHKIUU

KBagpatuunas ¢ynkuus, e€ rpa¢uk u cpoictBa. [lapaboia, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

Ipadukn dyskmmit: y =kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| i ux cBoiicTBa.

Yucnoble OCIE0BATENBHOCTH U IPOTPECCUUN

IlonsTHE YMCIOBOM MOCIEIOBATENBHOCTH. 3aJaHUE MTOCIEA0BATEIbHOCTH PEKYPPEHTHON
dopmynoit u popmysoii n-ro wieHa.

Apudmernueckas U reomeTrpuyeckas —mporpeccud.  @Dopmynabl  n-ro  4jaeHa
apupMeTUYECKO U TeOMETPUUECKON MPOTrPECCHi, CyMMBbI IIEPBHIX N UJIEHOB.

N300parkeHne 4ieHOB apu(pMETUYECKOH M TeOMETPUUYECKOW MPOrpeccCHil TOYKaMH Ha
KOOPJAMHATHOM INIOCKOCTHU. JINHENHBIN U DKCIIOHEHINAIbHBIN pOCT. CII0KHBIE POLIEHTHI

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA [POI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBLIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
JIndHOCTHBIE pe3yJbTaThl OCBOCHUS NpPOTpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTEepPU3YHOTCA:

1) naTpuoTHYecKoe BOCIIUTAHHE:



MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKOMU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEN TpakJaHWHA U peaiu3alliud ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHHH, MPOIEAYP TPaXkJIaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYCCKUX TMPOOJIEM, CBSI3aHHBIX C IMPAKTHUYCCKHUM MPUMEHEHHEM JIOCTHKCHHMA
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOr0 0O0pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIS1 YCTIICITHOM Mpo(deCCUOHATBHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBI0O K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MAaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS YEJIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKU U MaTEMaTHUYECKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOU IeATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aronmosyqusi:

TOTOBHOCTBHIO PUMEHSTh MaTEMATHUECKUE 3HAHUS B HHTEPECAaX CBOETO 37I0POBbsI, BEICHUS
3I0pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTIbIXA,
perynspHas (pu3ndeckass akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMMOKY U TaKOTO Ke TpaBa JPYroro 4eJ0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpI/IeHTaHI/IeI\/'I Ha MPUMCHCHUEC MaTEMaTHYCCKUX 3HAHHI IJid pCUICHUA 3a1a4 B obnactu



COXPAaHHOCTH OKPYXKAIOIIEH Cpenpl, IJIaHUPOBAaHUS IOCTYIKOB M OLEHKH MX BO3MOXHBIX
MOCJEICTBHIA Ui OKpPYXKAroIIel Cpenibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKHX
po0JIeM U IyTel UX PEILCHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAIBHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOopMyIHpOBaTh UAEH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM YHUCIIE paHee HEM3BECTHBIX, OCO3HABATh
neGUIHUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILMIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTh NpPUHUMAaEeMble DPELICHUs W JEHCTBUS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MTOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

® BBUIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOLIEHUH MEXAY IMOHATHUAMH, (HOPMYIHPOBATH ONPEAETICHUS MOHATHM,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001eHus
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IMe, YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/ylaraTb KpPUTEPUH ISl BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C MCIIOJIIB30BAHUEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa30bupath J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEP)KICHUHN (IIPSIMBIE U OT IPOTUBHOTO),
IPOBOJIUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (PaKTOB,
BBICTpauBaTh apryMEHTAlLMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PaCCYXICHUS;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEICHHBIX

KPUTEPUEB).



Ba3oBrble ucciaenoBareJnLCKue AelCTBUA:

UCIIOJIb30BAaTh  BOMPOCHI  KaK  HMCCIICIOBATCIIbCKMH ~ MHCTPYMEHT  ITO3HAHUS,
(dbopMyIUpOBaTh BONPOCHI, GUKCUPYIOIINE MPOTHBOPEIHE, TIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABIIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, APTYMEHTHPOBATH CBOIO
MO3UIIMIO, MHCHUE;

MPOBOANTH TIO CAMOCTOSITEILHO COCTaBICHHOMY IUTAHY HECIIOXKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE KCCIICJAOBAaHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOI'O
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;

CaMOCTOSITENILHO ~ (pOPMYJIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOCHHS, UCCIICAOBAHUS, OICHUBATh JTIOCTOBEPHOCTh IOJYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOIECCa, a TAKIKE BBIIBUTATh MPEATIOI0KECHUS

0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

PabGora ¢ undopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUIs PEeLIeHUs 3ajiau;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIUIO
pas3InYHbIX BUAOB U (GOPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpeACTaBlIeHUs HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoi 1 uX KOMOUHAIUAMY,

OLICHUBATh HaJAE&KHOCTh MHPOPMAIUH 10 KPUTEPUSAM, MPEII0KEHHBIM YUUTEIEM WU

c(hOpMYyIHPOBAHHBIM CAMOCTOSITENTEHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JedcTBUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEIAMHU
oOuIeHusi, SICHO, TOYHO, I'PAaMOTHO BBIPa)XaThb CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOM TeMbI, MPOOIEMBI,
pelaeMoii 3a1a4m, BHICKA3bIBATh UJEH, HALIEJIEHHBIE HA ITOMCK PELIEHMS], COTIOCTAaBIISITh
CBOU CYXJIEHUS C CY)KICHUAMU JAPYIHX YYaCTHUKOB JTHAJIora, 0OHAPYKUBATh pa3uune
U CXOJCTBO TO3MIMHA, B KOppeKTHOU (opme (opMynupoBaTh pa3zHOTIacHs, CBOU
BO3PaKEHUS;

MPEJICTaBIIATh PE3yNbTaThl pEUIeHHs 3a7au, IKCIEPUMEHTa, UCCIeA0BaHMsl, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTaluu U

0COOEHHOCTEH ayTUTOPUH;



® [OHUMATh U HCIIOJH30BATh MPEUMYIIIECTBA KOMAHIHON U MHIUBUIYATHHON paOOThI IPH
peleHnr y4eOHbIX MaTeMaTHUYeCKUX 3aj1ay;
® [PUHUMAThH 1[€JIb COBMECTHOI JesTeNIbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pactpeensTh BUAbI paboT, T0roBapuBaThcs, 00CYKIaTh MPOIIECC U pe3yabTatT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
® Y4acTBOBAThH B IPYMIOBBIX (popMax paboThl (0OCYKIEHUSI, 0OMEH MHEHUSMHU, MO3TOBBIC
IITYPMBI U APYTHE), BEITIOIHATH CBOKO YacTh PabOTHl M KOOPIUHUPOBATH CBOU JICHCTBUS
C IPYTMMH YJICHAMH KOMAaHJIbI, OLICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOITYKT
0 KpUTepusiM, cHopMyIHpOBaHHBIM yYACTHUKAMU B3aUMOJACHCTBHUS.
PeryasiTuBHbIe YHHBEpPCcaJIbHbIe YUeOHbIE 1eliCTBHUS
Camoopranuzanmsi:
® CaMOCTOSITEIbHO COCTaBIATh IUIAH, AITOPUTM peUIeHHs 3aJayu (WU €ero 4acTh),
BEIOMpATh CIOCOO pEIICHUS C YYETOM HUMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOU HH(OpMaIUH.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
® BIAJETh CIOCO0aMU CaMOIMPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yabTaTa PerICHUs
MaTeMaTHYeCKOM 3aa49H;
® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTUBHI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJCHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3Y/IbTaTa JICATCILHOCTH TIOCTABICHHOMN eI U YCIOBHSM,
OOBSACHATH MPUIHHBI JOCTHKEHUS WITH HEAOCTHIKCHHUSI [EJIA, HAXOIUTh ONIHOKY, TaBaTh

OLIEHKY ITPHOOPETEHHOMY OIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyueHus B 7 Kjacce OOYYarOMIMICA TMONYYHT CIEAYIOUIUE TpPEeIMETHBIC
pEe3yJIbTaThL:

Yuciaa 1 BLIYHCTICHUS

BrImotHATE, codeTass YCTHbIE W MHChbMEHHBIE TPUEMBI, apudMETHYECKHE ICHCTBUSA C
pPalMOHAIBHBIMU YUCIIAMU.

HaxonuTh 3HaueHHsS YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
npuEMBbl  BBIYMCIIEHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U

JECSITUUHbIE IpOOH.



[TepexoauTh OT OMHOUN (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYI), B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh 4ncia.

BhITIONHATE MPUKUIKY U OICHKY pe3y/ibTaTa BBIYMCICHUH, OIICHKY 3HAYEHUN YUCIIOBBIX
BBIpQXCHHI. BBITIOMHATE AEUCTBUS CO CTEMEHSIMU C HATYPaIbHBIMU MTOKA3ATEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTEH HaTypaJIbHBIX YHCEIL.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHbIE C OTHOIIEHHWEM BEJWYHH,
MPOMOPIIMOHAILHOCTHIO BETMYWH, IPOIIEHTAMH, HHTEPIIPETUPOBATH PE3YJbTAThI PEIICHUS 3a1a4
C Y4€TOM OTPaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0OBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B mpoiiecce
OCBOEHUS y4eOHOr0 MaTepuaa.

HaxomuTh 3Ha4ueHNs OyKBEHHBIX BBIPAKCHUN MTPH 33IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

BrimonHsaTe npeobpazoBaHus 1ENOT0 BBIPAKEHHUS] B MHOTOWIEH MPUBEACHUEM MOJI00HBIX
CJIaraeMbIX, PaCKpPBITUEM CKOOOK.

BBIMONHATE yMHOXXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJICH,
MPUMEHSTH (OPMYITBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3ioKEHNE MHOTOYIEHOB HA MHOMKUTEIH C TOMOIIBbIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXKHUTEIs, TPYNIHPOBKU CIaraeMbiX, IPUMEHEHUs (POpMyNn COKpamEHHOTO
YMHOXECHHUS.

[TpumeHsTh mpeoOpa3oBaHMsi MHOTOWICHOB Ui PEIICHHWsS pa3IHdHBIX 33734 U3
MaTeMaTHKH, CMEXKHBIX TPEIMETOB, U3 PEaTbHOU MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATYpaJIbHBIMH MOKa3aTesIMU ISl TPeo0pa30BaHUs
BBIPAKCHUI.

YpaBHeHUSs] U HEPABEHCTBA

Pematp nuHeliHbIE ypaBHEHHS ¢ OJHOW MEPEMEHHOM, MPUMEHss MpaBuia Mepexoja OT
HCXOJHOTO ypaBHEHUSI K PaBHOCWIBHOMY eMmy. [IpoBepsiTh, SIBISE€TCS JH YHCIO KOPHEM
YpaBHCHHS.

[TpumeHsTh rpaduueckre METOIBI IPH PEIICHUH JTHHCHHBIX YPAaBHEHUH U HX CHCTEM.

[TonOGupathk MpUMepHI MMap YKCeN, SIBISIOMUXCS PEIICHUEM JTHHEHHOTO ypaBHEHUS C IBYMS
MePEeMEHHBIMH.

CtpouTh B KOOPJIWHATHOW TUIOCKOCTH TpauK JIMHCWHOTO YpaBHEHUS C JBYMS

MEPEMEHHBIMH, MOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHUS.



Pemare cucreMbl IByX JIMHEHHBIX YpPaBHEHUH C IByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIIOBUIO 3a/layd, HWHTEPIPETHUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTar.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHEHHBIX QyHKIUA. CTpouTh Tpaduk QyHKIMHN y = [X|.

OnwuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXJY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PEeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce 0OOydarOIMICS TMOJYYUT CICAYIOIIME TPEIMETHHIC
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPECTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pakaTh [EHCTBUTENBbHBIE YUCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETUYECKOrO KBaJAPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJIeprKalliX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHel uucina 10.

Auredpanyeckmne BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHH C LIETIbIM MTOKa3aTeIeM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa3OBaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
NpaBuI JEHCTBUI HAJl MHOTOUJICHAMH M adredpandyecKuMu JIpoOsMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsl BEIPAKEHUH JIJISl pEIIeHUs Pa3IMUHBIX 337a4 U3 MaTeMaTUKH,



CMEXKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU.

YpaBHeHUS] U HEPABEHCTBA

Pemate nuHeiiHbIe, KBagpaTHBIC YPABHEHUS M pallMOHAJbHBIC YPaBHEHUS, CBOISIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs I€PEMEHHBIMU.

[TpoBoauTH IpOCTENIINE HCCIEIOBAHNS YPABHEHUIN U CUCTEM ypaBHEHMH, B TOM YHUCIIE C
IpUMEHEHHEM IrpaUIecKuX MpeIcTaBIeHIH (YCTaHaBIMBATh, UMEET JIM yPAaBHEHUE UITH CUCTEMa
YpaBHEHHI PELICHUS, €CIIH UMEET, TO CKOJIbKO, U TIpoUee).

[lepexoaute OT ciOBeCHON (GOPMYJIHMPOBKM 3ahauu K €€ ajreOpanyeckod MOAEIH C
IIOMOILIBI0  COCTaBJICHUS ypaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH, MHTEPIPETHPOBaTh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TOJTy49E€HHBIN pe3ybTar.

[TpuMeHSTH CBOWCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLICHKHU, PEeIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM MEPeMEHHOM M MX CHCTEMBbl, JaBaTh TIpa(UUYECKyl0 HIUTIOCTPALIUIO
MHOX€ECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHnMaTh ¥ UCTIONB30BATh (PYHKIMOHATIBHBIE TOHATHUS U SA3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaueHMsT), ONIPENeNATh 3HaUeHHE (PYHKIMH 10 3HAYEHUIO apryMeHTa, OIpeelsiTh CBOWCTBA
byHk1mM 1o e€ rpaduky.

CrtpouTsb rpaduku dJIeMEHTApHBIX GYHKINN BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (DYHKIMH 110 &
rpaguxy.

K koHiy oOyueHus B 9 kJacce oOydaroumuiics MNMOMYYUT CJEIYIOLIUE MpEeIMETHbIE
pe3yabTATHI:

Yucja ¥ BBIYUCIEHHUSA

CpaBHMBATh U YHOPSIOUYMBATh pallMOHAIbHbIE M HPPAL[MOHAJIbHBIE YHCIIA.

BeimonusATe apudmMeTrueckue IeHCTBUS ¢ pallMOHAIbHBIMU YMCIIaMH, COUETasi YCTHbIE U
MUCHbMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C UPPAMOHATHHBIMH YHCIIAMH.

HaxonuTh 3HaueHHs CTETeHeH ¢ IeNbIMU TOKa3aTesIMA M KOPHEH, BBIYHCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHHH.

OKpyrisiTh JEHCTBUTEIBHBIE YHUCIIA, BBINOMHATH NPHUKUAKY pe3ylbTaTa BBIYHUCICHUH,
OIIEHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHHUs1 M HEpaBEHCTBA

Pemrare nuHeliHbIe U KBaJpaTHBIC ypaBHEHUS, ypaBHEHUS, CBOJIAIIMECS K HUM, IPOCTEHIIINE
JpOoOHO-palOHANIbHBIE YPaBHEHUS.

Pemrate cucTeMbl IByX JIMHEHHBIX YpaBHEHUWH C JBYMsI IMEPEMEHHBIMH U CHUCTEMBI JBYX

ypaBHeHI/II\/'I, B KOTOPBIX OJJHO YPAaBHCHHE HC ABJIACTCA JIMHEWHEBIM.



Pemate TekcToBblE 3amaud anreOpandeckMM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHSI WM CUCTEMBI JIBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHNS YPAaBHEHUM U CUCTEM YPAaBHEHHI, B TOM UHUCIE C
IPUMEHEHHEM IrpauyecKuX NpeacTaBlIeHu (YyCTaHaBIUBaTh, UMEET JIM YPaBHEHHUE WM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB HA YMCIIOBON MPSMOM, 3aITUCHIBATh PEIICHHUE C TIOMOIIHIO CUMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOLIME KBapaTHOE
HEPaBEHCTBO, N300pakaTh pEIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH INpPSIMOM, 3alUCBIBATh
pelIeHHE C ITOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUH

PacrniozHaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA
KOOPJMHATHOM TUIOCKOCTH rpapukoB QyHKIMA BUIa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3Ha4YeHHiI KO3(PPHUIHEHTOB, OIKICHIBATE CBOIMCTBA
GbyHKIHIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpapUKH KBAIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

PacrniozHaBaTh KBaJpaTHUHYO QYHKIUIO 11O GOPMYIIe, TPUBOAUTH TPUMEPHI KBAAPATHIHBIX
(byHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucJi0BbIE MOCJIe10BATEIbHOCTH U POIPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUIECKYIO MPOTPECCUU TIPH Pa3HBIX CIIOCO0ax
3aJIaHMsL.

BBINONHATE BBIYMCIEHUS C HCHOJIb30BaHMEM (QOPMYN N-ro 4jeHa apudmerudeckoil u
reoMEeTPUYECKOM Mporpeccuii, CyMMbI NEPBBIX N YJIECHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTHA TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pemrate 3a1a4n, cBsI3aHHBIE C YHCIOBBIMU MIOCIIEIOBATEIFHOCTSMH, B TOM YHCJIE 33/1a9d U3

peasbHOM JKU3HU (C UCTIONIB30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos
Ne HaunmeHoBaHHMe pa3jeioB U DJIEeKTPOHHbIE (uudposbie)
KonTpoJibHbIE IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 Hucna 1 BRIYUCTICHHS. 25 2 3 https://resh.edu.ru/subject/16/7/
PanmonaneHele yncia
) AnreOpanvecKue BbIPaKeHUs 27 ) 3 https://resh.edu.ru/subject/16/7/
YpaBHeHUs ) .
3 p 20 5 3 https://resh.edu.ru/subject/16/7/
U HEPAaBEHCTBA
Koopaunatel u  rpaduxu. https://resh.edu.ru/subject/16/7/
4 24 2 3
OyHKIUU
[ToBTOpEeHue o TeMe https://resh.edu.ru/subject/16/7/
5 «YpaBHEHMS U HEPABEHCTBA», 6 2 1
«DyHKIMN»
OBHIEE KOJIMYECTBO YACOB 1 10 13

I10 ITPOIT'PAMME



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

HaumenoBanue pa3aesioB u

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/n TeM MPOrpaMMbl Bcero Kourpoaeusre Tpakrieckie o0pa3oBaTeJIbHbIE PeCyPChI
padoThI padoThI

1 Yucia " BBIUHCICHUS. |5 | ) https://resh.edu.ru/subject/16/8/
KBagparHsle KOpHU

2 Yucna u BeunciieHus. CreneHn 7 1 ) https://resh.edu.ru/subject/16/8/
C LIEJBIM TTOKa3aTeIeM

3 AnreGpanuecKue BEIPAKEHNUS. 5 0 0 https://resh.edu.ru/subject/16/8/
KBanpaTHbiii TpéxuiieH

4 AnreGpantuecKie BEIPAKEHNUS. 15 | ) https://resh.edu.ru/subject/16/8/
Anrebpanyeckast ApoOb

5 VpaBHEHUS M HEPABEHCTBA. 15 1 ) https://resh.edu.ru/subject/16/8/
KBanpaTHble ypaBHEeHUs

6 YpaBHeHUs U HEPaBEHCTBA. 13 1 ) https://resh.edu.ru/subject/16/8/
Cucrembl ypaBHEHUI

7 VYpaBHEHUS U HEPABEHCTBA. 12 1 ) https://resh.edu.ru/subject/16/8/
HepaseHnctBa

3 Oyukiun. OCHOBHBIE 5 0 ) https://resh.edu.ru/subject/16/8/
TTOHSITHS

9 Oyukuuu.YucnoBbie 9 1 1 https://resh.edu.ru/subject/16/8/
GbyHKIIUU
[ToBTOpeHue 1o TeMe https://resh.edu.ru/subject/16/8/

10 «YpaBHEHHS ¥ HEpaBEHCTBay», O 2 0
«DyHKIMN»

OBLIEE KOJIMYECTBO YACOB IIO 102 9 15

ITPOTPAMME
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https://resh.edu.ru/subject/16/8/
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https://resh.edu.ru/subject/16/8/
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U JJIeKTPOHHbIE (undposbie)
Ne n/m KoHTposabHbIe IpakTuyeckue
TeM NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThl padoThI
Yucna u .
https://resh.edu.ru/subject/16/9/
1 BBIUMCIICHHUS. 9 1 2
JlelicTBUTEIbHBIC YHCIIa
YpaBHeHust
Y HEpaBEHCTBA. ) .
) Vpapers 16 1 ) https://resh.edu.ru/subject/16/9/
C OJHOM
MePEMEHHOMN
YpaBHeHust
3 Y HEPABEHCTBA. 16 1 2 https://resh.edu.ru/subject/16/9/
Cucremsl
ypaBHEHUH
4 VYpaBHeHus 20 1 2 https://resh.edu.ru/subject/16/9/
1 HepaBeHcTBa. HepaBeHcTBa
5 OyHKIIUU 18 1 ) https://resh.edu.ru/subject/16/9/
6 YucnoBsie 15 1 ) https://resh.edu.ru/subject/16/9/
M0CJIeI0BATEIbHOCTH
7 Ilosropenne, — o0oOwenue, g 3 ) https://resh.edu.ru/subject/16/9/
cucTeMaTH3alus 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 102 9 14

ITPOTPAMME
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MNOACHUTEJBHASA 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECleunTh H3Y4Ye€HHE CBOWCTB W pa3MepoB (UTYp, WX OTHOWICHWA M B3aUMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYI0 JIMHUIO. lleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTI'O O0IEro 00pa3oBaHMsl 3aKIH0YAETCs B TOM, UTO 0Oydaronuics
YUUTCS NPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMYECKUE YMO3AKIIOYECHMS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyKIeHUs «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, GOPMYIUpPOBaTH OOpATHBIE
YTBEPXKICHHUSL.

Bropoii nienpio u3ydeHus: reoOMETpUH SIBISIETCS. UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa IpU
pELIeHNH KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLINXCS B pealbHON )KU3HHU.
OOyuarouuiics JOKEH HAY4YHUTBHCS OINPENeNIUTh T'€OMETPUUYECKYI0 (pUrypy, onucarh ciIOBaMHU
JTAHHBIM YepTEX WIN PUCYHOK, HAWTH IUIOLIA/(b 3€MEJIBHOTO Y4acCTKa, paCCUUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOemsi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BbIUMCIUTENbHAS JIMHUSA B M3ydyeHUU reomerpuu. llpu permenun 3agau
IIPAKTUYECKOI0 XapakTepa 00y4aroluics yYUTCs CTPOUTh MaTeMaTH4YECKUE MOJIENIN PEeaIbHBIX
KU3HEHHBIX CHUTyallUd, NMPOBOAMTH BBIUMCIEHUS M OLICHUBATh aJIeKBaTHOCTh IOJY4YE€HHOIO
pe3ysbTara.

KpaitHe BaXHO MOAUYEPKUBATH CBA3M T€OMETPUU C JPYTMMU Y4Y€OHBIMM NpPEAMETAMH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENEIECHHUS TIEeOMETPUYECKHMX (QUIryp U TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKeE U TEXHHUKE. DTHU CBSI3U Hanbosee
ApKO BUIHBI B TeMax «Bektopsl», « [puroHomerpuueckue cOOTHOIEHUD», «MeToa KoopauHaT»
u «Teopema ITudaropay.

VYuebnsiit kypc «l'eomMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jieibl COJEPKAHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHEe TIeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «/IBMKEHHS  IUIOCKOCTHY,
«IIpeoOpa3zoBanus MOAOOUS.

Ha un3yuyenmne yuyeOHoro xkypca «I'eomerpusi» orBoaurcsa 204 yaca: B 7 kiaacce — 68
yacoB (2 yaca B HeeJ10), B 8 ki1acce — 68 yacoB (2 yaca B Helxes110), B 9 ki1acce — 68 yacos (2

yaca B HeJleJo).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

HauanbHuble moHsiTHS TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukanbHele u  cMexHble yrael. buccekrpuca yrima. JlomaHas, MHOTIOYTOJIbHUK.
[TapamienbHOCTb U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [IpuMepsl cuMmeTpuu
B OKPY’KAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C IOMOUIBIO IIUPKYJIS U TUHEHKH. TpeyronsHuk. BeicoTa, Mmeauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbpHUKA.

CoiicTBa W TMpU3HAKH paBHOOEAPEHHOTO TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yIjoB TpeyrojbHUKA. BHemiHue
YIJIbl TPEYTOJIbHUKA.

[IpsiMoyronbHbIA TpeyrojdbHUK. CBOMCTBO MeAUaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
NpoBeAEHHOW K runoreHyse. IIpusHaku paBeHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0oIbIIeH CTOpoHe TpeyronbHUKa. [lepneHIuKysap 1 HaKJIOHHAs.

['eomeTpruyeckoe MecTO TO4YeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYIAp K
OTpe3Ky KaK FreOMETPUUECKHE MECTa TOUEK.

OkpyXHOCTb M KpYI, XopJa M JAWaMeTp, HMX CBOMCTBa. B3auMHoe pacroyiokeHue
OKpYXHOCTH U npsimoii. KacarenpHas u cexymas K OKpykHOCTH. OKpyKHOCTb, BIUCAHHAsI B yTOJL.
BrincanHas u onncaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yersipéxyronpauku. [lapamnenorpamm, €ro Inpu3HAaKd W CBOMCTBA. YacTHbIE cCilydau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJapaT), UX NpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Meron ynBoenusi menuanbl. llenTpanbHas cumMmerpus. Teopema Paneca m Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyroibHUKOB, KO3 uiueHT noaoous. [Ipu3Haku mogo0ust TpEeyroabHUKOB.
[Tpumenenue no1o0ust MpH pelIeHUH TPAKTHUECKUX 3a7ay.

CaoiicTBa miomaaei reomerpuueckux Quryp. @opmyisl A MJIOLUAAW TPEYroJbHUKA,



napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAACH MoI00HBIX GUTYp.

Brruucnenue miomiaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTO Oymare.

Teopema [Tudaropa. Ilpumenenune teopems! [udaropa npu penieHnn NpakTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO YIJIa INPSMOYIOJBHOIO TpeyrojbHUKAa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXKJY KAcAaTeIbHOM U XOPIOH. YTIBI MEXIY
XOpJlaMHU U CEKyIIMMHU. BricaHHble U ONMCAHHBIE YETHIPEXYTOJIBHUKHU. B3anMHOE pacooKeHue
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O011ue kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Tauresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
DopMyIIbl IPUBEICHUS.

Pemenne TtpeyroiapbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaodus. [logodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 Ipou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeabHOMU.

Bekrop, mnuHa (MOAYJb) BEKTOpa, COHANPABICHHBIE BEKTOPbI, HMPOTHBOIOJIOXKHO
HAIPaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo ByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkansipHO€E MPOU3BENECHNUE BEKTOPOB, IPUMEHEHNUE JJI HAX0XKICHUS JUINH U YIIIOB.

JlekapToBbl KOOpPAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS IMPSIMOW U OKPYXXHOCTH B
KOOpJMHATAaX, [IEpeceueHre OKPY>KHOCTEH U psIMbIX. MeToT KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYXHOCTHU. ['palycHast U paauaHHas Mepa yria,
BBIUNCJIEHNE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBMKEHUS TIIOCKOCTH M BHYTPEHHUE CUMMETPHUH (pUryp (3/1IeMEHTapHbIe MPeICTaBICHHS).

[TapannensHbIi iepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS MpOrpaMMbl y4deOHOro Kypca «l'eomerpusi»
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBIICHUEM HMHTEpeca K MPOLUIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,

[IEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHHSIM POCCHMCKMX MAaTeMaTUKOB H POCCHHCKOM



MaTeMaTUYeCKOH IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TpaKIaHWMHA M peallu3allud ero Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJEHUIO ITUYECKUX IPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUM
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX MPUHILIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHUE B PEUICHMM IPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOU
HAIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTHU MAaTEMAaTUYECKOr0 0Opa30BaHUs Ha MPOTSKEHUHU BCEU
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAaeKTOPHUH O0pa3oBaHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKICHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIle B AESITeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATelNbHOCTH, 3TalloB €€ pa3BUTHUS U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJICHHUEM SI3bIKOM MaTEeMAaTUKU U MaTeMaTU4YEeCKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCIIEIOBATENIBCKOM 1E€ATENbHOCTH;

6) puznueckoe BocnuTaHue, pOpMUPOBaAHUE KYJIbTYPbI 310POBbS M SMOLMOHAJIBLHOI O
Os1aronosyqusi:

TOTOBHOCTBIO PUMEHSTh MATEMATUUECKUE 3HAHUS B HHTEPECAX CBOETO 37J0POBbsI, BEICHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHNA U OTABIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APyroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTaIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUU JUIsl pelleHus 3ajgad B o0JacTu
COXPaHHOCTH OKpY)KaloIleW cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX

MOCHEACTBUM ISl OKpY>KaIOLIE cpebl, 0CO3HAHUEM IJ100aIBHOIO XapakTepa SKOJIOIHYeCKUX



npo0JIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHAOIMMCS YCIOBHUSAM COIHAILHON U MPUPOIHOIi cpeabl:

TOTOBHOCTHHO K IIGIZCTBI/ISIM B YCJIOBHUAX HCOHpeI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JIEATEIILHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y JAPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESITEIHbHOCTH HOBBIC 3HAHHSI, HABBIKM U KOMIICTCHIIMH U3
OIIbITA APYIUX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJECH,
TIOHATHS, THIIOTE3bl 00 OOBEKTaX W SBICHHSX, B TOM YHCIIC paHee HEU3BECTHBIX, OCO3HABAThH
JNeQUIHUTBI COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOyrOIIMI KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMble PELICHUS] U JIEHCTBUS,

dbopMynUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

® BBUIBISITh M XapaKTEpU30BATh CYIICCTBEHHBIC NMPU3HAKM MaTEMAaTUYECKHX OOBEKTOB,
HOHATUHM, OTHOLICHUHA MEXAYy MNOHATHAMHM, (OPMYIHPOBATh ONpEIENCHHUs MOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

e BOCIPUHMMATh, (pOopMynupoBaThb U NPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U 00III1E, YCIOBHBIE,

® BBIBIATH MAaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOpEUMs B (pakTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUAX, Npe/ularaTb KPUTEPUU JJIs BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKJIEHUHN (IIpSIMbIE U OT MPOTUBHOTO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0KA3aTeNbCTBA MaTeMaTW4YeCKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE PaCCYXICHUS;

e BpIOMpaTh crmoco0 pemeHuss yuyeOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
pelieHus, BRIOMpaTh HauboJjee MOAXOAAIUI ¢ YyUETOM CaMOCTOSATEIbHO BbIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBaTe/LCKHeE JeiiCTBUA:



UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKHA  MHCTPYMEHT  IMO3HAHUS,
(bopMyJIMPOBaTh BOIIPOCHI, (PHUKCUPYIOIIKE MPOTHBOPEUHE, IIPOOJIEMY, CAMOCTOSATEIBHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
[IO3UIINIO0, MHEHUE;

MPOBOAMWTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIOXHBIA JKCIEPHUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro O0BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOI;

CaMOCTOSITENLHO (POPMYITUPOBATH OOOOIIICHHS U BBIBOJIBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCICAOBAaHUs, OLICHWBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3YJIBTATOB,
BBIBOJIOB M 00OOILEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUIATD IIPEITOJIOKECHHUS O

€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Pabora ¢ undpopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOAUMBIX IS
peueHus 3a1a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATb U HUHTEPIPETUPOBATh HH(OPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTABICHUS;

BBIOMpATh (OopMy IpeACTaBIeHUS WHPOPMAIMK U WLIIOCTPHPOBATH PElIacMble 3a1aun
CXeMaMH, AMarpaMMaMy, HHOU rpadukoi U X KOMOMHALMSIMY;

OLICHUBATh HAJE&KHOCTh MHPOPMAIMKM 1O KPUTEPUSM, NPEJIOKEHHBIM YUUTEIEM WIH

c(hOpMYyIUPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMyHuUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el cCTBHA:

BOCIIPUHUMATh U (POPMYyITUpPOBaTh CYXJEHHS B COOTBETCTBUU C YCIOBUSIMHU U LIEISIMHU
oOImIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHHMsSI B YCTHBIX H
MIACBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 XOJy PEIIEHUs 3aa4H, KOMMEHTUPOBATh
MIOJIy4ECHHBIA pe3yibTarT;

B XOZie 00CYXKJEHUs 3a7aBaTh BOIPOCHI M0 CYILECTBY OOCYKAaeMOW TeMbl, IPOOIEMBI,
perraeMou 3a/1a4u, BBICKA3bIBATh WJIEH, HAIlCJICHHBIE HA MOUCK PEHIEHUs, COIOCTABIATh
CBOM CYXJICHHS C CY>KICHUSIMU APYTHX YUaCTHUKOB JAMAJIOra, OOHAPYKHUBATh Pa3IUune U
CXOJICTBO TO3MLUH, B KOppeKTHOH ¢(opme (opMyaHpoBaTh pa3HOIIACUs, CBOU
BO3PaKEHNS,

IPEACTABIIATL PE3YJIBTATH PELICHUS 3aJadud, JKCIIEPUMEHTA, UCCIIECIO0BAaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIEHHS C y4€TOM 3ajad MpPEe3eHTaluu U

0COOEHHOCTEH ayAUTOpHH;



® [OHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON pabOThI pU
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

® [IPUHUMATH IIeJIb COBMECTHOW NIEATEIHLHOCTH, TUNIAHUPOBATh OPTaHHU3AlUI0 COBMECTHOM
paboThI, pactpeaesaTh BUABI paboT, TOrOBapUBaAThCS, 0OCYKIATh MPOIECC U PE3yIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (0OCYXKAEHUS, OOMEH MHEHHSIMHU, MO3TOBBIC
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh paOOTHI U KOOPIUHUPOBATH CBOM JCHCTBUS
C IPYTMMH WIeHAMH KOMaH/[Ibl, OIICHUBATh KAUECTBO CBOETO BKJIA/1a B OOLIMI POAYKT IO

KpUTEpUaIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
® CaMOCTOATENBHO COCTaBJISITh IUIAH, AJITOPUTM pelIeHUs 3anayu (WM €ro 4YacTh),
BBIOMpaTh CHOCOO pElIeHUS € Y4ETOM HUMEIOLUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBATh BApUAHTHI PELICHUN C y4&TOM
HOBOI MH(pOPMAITUH.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:
® BIAJCTh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOISI Mpollecca U pe3ylibTaTa PelieHus
MaTeMaTHYeCKOM 3aa9H;
® TIPEIBHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3a7a4d, BHOCUTH
KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JEATEIHLHOCTH MOCTABJICHHOMN LIETTH U YCIOBHUSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTUKESHHUS 1[EJIU, HaXOUTh OIINOKY, 1aBaTh

OLIEHKY ITPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kJjacce oOydaroUmMiics MOMYYHUT CJEIYIOLUIUE INpeIMETHbIE
pe3ybTaThl:

Pacno3naBaTh M3y4YeHHBIE T'E€OMETpPUYECKHE (UTYpBI, ONpPENeIsTh HUX B3aHUMHOE
pacrosoxeHue, n300pakaTb reOMeTpHUUecKre (PUTyphl, BBITOJIHATH YEPTEKU MO YCIOBUIO 3a1a4u.
W3mepsaTs NTUMHEMHBIE U YIJIOBBIE BEIWYUHBL. Pemars 3a1auu Ha BBIYKUCIECHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B peallbHOM >KU3HH,

pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHMUUHBL.



CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a7adyaM.

[Tonp30BaTbCsi NpU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, HCIOJb30BAaTh NPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJIHLHUKOB MPU PEILICHUN 3a/1a4.

[IpoBOIUTH JIOTHYECKHUE PACCYKIECHUS C UCIIOIBb30BAHUEM T€OMETPHUUECKUX TEOPEM.

[Tonp30BaTbCcsi MpU3HAKAMH PABEHCTBA MPSIMOYTOJbHBIX TPEYroJbHUKOB, CBOHMCTBOM
MEJIMAaHbl, IMPOBEIEHHOW K THUIIOTEHY3€ MPSIMOYrOJIbHOIO TPEYTrOJbHUKA, B PEUICHUU
reOMETPUYECKHUX 3a/1a4.

Onpenenars MapauieTbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. Onpenensath NapauieIbHOCTh MPSIMBIX C TTOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemiate 3a1aun Ha kieTyaToi Oymare.

[IpoBOAUTHL BBIYHCICHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
F€OMETPUUYECKHX 33/1ayaxX ¢ UCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yIJIOB, 00pa30BaHHBIX IPH NIEPECCUCHHH JIBYX NapaAJUICTBHBIX MPSMBIX CeKyIIel. PemaTs
MPAKTUYECKHUE 33/1a4M HAa HAXOXKJICHHUE YTJIOB.

Brnazsets nmoHsATHEM T€OMETPUYECKOTO MECTa TOYEK. Y METh ONpPEAesaTh OMCCEKTPUCY yriia
Y CEepEeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOYEK.

DopmyIHMpOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUAMETPAa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MTPU PEUICHUH 3a/a4.

Bianers moHATHEM ONMCAHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHTp. [lomp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YIIIOB TPEYrOJbHHUKA MEPECeKA0TCs B
OIHOM TOYKE, U O TOM, YTO CEpPEAWHHBIC MNEPHEHIUKYJIAPBl K CTOPOHAM TpPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners noHATHEM KacaTelbHOM K  OKPYXKHOCTH, IIOJIb30BaTbCid TEOPEMOM O
MEPIECHINKYIISIPHOCTH KacaTeIbHOU U panyca, IPOBEAEHHOIO K TOYKE KaCaHUS.

[Tonp30BaTbCcsl MOPOCTEMIIMMHU  T€OMETPUUYECKMMHM  HEPAaBEHCTBAMM, TMOHUMATh UX
MIPAKTHYECKUM CMBICII.

IIpoBOAUTH OCHOBHBIE TEOMETPUUECKHE MIOCTPOEHHUS C IOMOIIBIO LIUPKYJISI U JIMHENUKH.

K xonmy oOyueHus B 8 kiacce 0OydYaromMiics TMONYYHT CIEAYIOLIUE MpPEeIMETHBIC
pEe3yJbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUbl YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI, MOJb30BaThCI HUX
CBOMCTBAaMHM MPU PELICHUU TEOMETPUUYECKHUX 3a/1a4.

[IpuMeHsSTh CBOMCTBA TOUKH TMEpECEUeHHs MeIuaH TpeyroibHHKa (LIEHTpa Macc) B
pElIEeHNUH 3a]1a4.

BraneTs noHATHEM CpelHEN JIMHUM TPEYTOJIbHUKA U TPANELUH, IPUMEHITh UX CBOWCTBA



NpyU pelIeHur reomeTpuyeckux 3amad. l[lomb3oBarbesi Teopemon Daneca u Teopemou o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUN T'€OMETPUUECKHX 3aj1au.

[Tonb3oBatbes Teopemoii [udaropa asns perieHns reoMeTpUYecKiX U MPaKTUYECKUX 3a/1au.
Ctpouth MaTeMaTHYECKYIO MOJEIb B MPAKTUUYECKHUX 3a/la4ax, CaMOCTOSITENILHO JIeJaTh YepTEX U
HaXOJUTh COOTBETCTBYIOIIME JUIMHBI.

Brnagers moHATHSMH CUHYca, KOCMHYCa W TaHI€HCAa OCTPOro Yyrija MpsIMOYTOJIbHOIO
TpeyrojibHuKa. [101p30BaThCS 3TUMU MOHITUSMH JUIS PEIICHUS TPAKTHUECKUX 3a7au.

Bbruncnsate  (pasnuyHbBIME - coco0aMM)  IUIOHIA[b  TPEYrojbHUKAa W IUIOLIAAU
MHOTOYTOJBHBIX ~ (puryp (MOnb3ysch, TIA€ HEOOXOAWMO, KaIbKynsaTopom). IllpumeHsTH
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/ladax.

Bnagerp MOHATHSMH BIHCAHHOTO U ILIEHTPAIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriax MeXIy XopJaMu (CEeKYIIMMU) U YIIIe MEXy KacaTeIbHON U XOpA0U PU
peLIeHNH TeOMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONKMCAHHOIO YETHIPEXYTOJbHHUKA, MPUMEHATh CBOMCTBA ONMMCAHHOIO
YeThIPEXYTOIbHUKA MIPHU PEIICHUH 33]1a4.

[TpuMeHsTh TONyYeHHBbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJEIH s
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM 000U
Y TPUTOHOMETPUH (TIONB3YSICh, I'7I€ HEOOX0UMO, KATBKYJIATOPOM).

K koHmy oOyuenus B 9 kJacce oOydaromuiics MOMYYUT CIEIYIOLIUE INpeIMETHbIE
pE3yJIBTaTHI:

3HaTh TPUTOHOMETPUUECKHE (QYHKIIMH OCTPBIX YIJIOB, HAXOUTH C UX ITOMOIILIBIO PA3JINYHbIE
AIIEMEHTHl TMPSMOYTOJBHOTO TPEYrojbHUKA («PELIEHUE MPSIMOYTOJbHBIX TPEYrOJIbHUKOBY).
HaxonuTs (¢ mOMOIIbIO KaJIBKYJIATOpA) AJTUHBI M YIJIbI 1151 HETAOJMYHBIX 3HAUCHHH.

[Tonp3oBaTbest popMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUH MEXly TPUTOHOMETPHUUYECKHUMH BETMYMHAMU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUIsl HAXOX/IEHUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojibHUKa («pelIeHUue TPEYroJbHUKOBY), MPUMEHATh UX IMPH PELICHUH T'€OMETPHUYECKUX
3az1ad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU MMOA00MS MTPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIHATH JJIUHBI U
HAXOJUTh YIJIbl y MON0OHBIX ¢uryp. IIpumensars cBoiicTBa MOA0OMs B MPAKTUYECKHX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MUpE.

[Tonb30BaThCs TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB

CEKYIIHX, O KBaJpaTe KacaTeIbHOM.



[Tonmp30BaThbCcst BEKTOpPaMH, IMOHUMATh HMX TC€OMETPUYECKHA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEHICHUH TEOMETPUYCCKUX W (u3mueckux 3amad. [IpuMeHsITh CKaasipHOe
IIPOU3BE/IEHUE BEKTOPOB JJIsl HAXO0XK/IEHUS JJIMH U YIJIOB.

[lonb3oBaTbcsi METOAOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PEUICHUH
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4.

Bnaners noHATHAMH MPaBUIBHOIO MHOTOYTOJbHUKA, JTMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPYXKHOCTM M DPaJMaHHOW MEpbl yIja, YMETb BBIYMCIATH IUIOIIA[b Kpyra M €ro 4YacTew.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4aXx.

Haxomuth ocu (WM LEHTPBI) CUMMETpUH (UTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHsTh MONMy4YEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJACIU IS
3aJa4 peajbHOU KU3HU U TPOBOJAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C TPUMEHEHHEM MOJ00us

U TPUTOHOMETPUYECKUX (DYHKIUH (TIONB3YACh, T/Ie HEOOXOTUMO, KaJIbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KonuyecTBo yacos

HaumeHoBaHue pa3iesioB U JJIeKTPOHHbIE (undposBbie)
Ne n/nn KoHTpoJibHbIE IIpakTH4eckue

TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

[Ipocreiimue

reOMETPUUECKUE

(urypor . https://resh.edu.ru/subject/17/7/
1 ¥ MX CBOWCTBA. 14 1 2

H3mepenne

reOMETPUYECKUX

BEJIMYMH
) TpeyroabHuKH 2 2 ) https://resh.edu.ru/subject/17/7/
3 TapamnienbHble mpsIMBIE, |4 1 ) https://resh.edu.ru/subject/17/7/

CyMMa yIJIOB TPEYrojbHHUKA
4 OKpyKHOCTBU KPYT. 14 1 2 https://resh.edu.ru/subject/17/7/

['eomeTprueckne nocTpoeHus

Hosropenue o reMe https://resh.edu.ru/subject/17/7/
5 «TpeyronHukmn», 4 1 1

«ITapanenbHble PAMBIE»
OBIIEE KOJIMYECTBO YACOB I10 68 6 9
I[TPOTPAMME



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne i/

HaumeHoBaHue pa3iesioB U
TeM MPOrpaMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
o0pa3oBaTe/ibHbIE PECYPChI

YeTbIpE€XyroabHUKH

Teopema Daineca u TeopeMa o
MPONOPIUOHATBHBIX
OTpe3Kax, MOoJ00HBIE
TPEYroJIbHUKH

12

15

https://resh.edu.ru/subject/17/8/

https://resh.edu.ru/subject/17/8/

Ilnomane. Haxoxxnenue
IJIOIIAEH TPEyroJIbHUKOB U
MHOTOYTOJBHBIX (PUTYP.

[Tnomann noaoOHBIX GUryp

Teopema Iludaropau nayana
TPUTOHOMETPUHU

Vel B

OKpY>KHOCTH. BriricanHbie
U ONMCaHHbIE
YEThIPEXYTOJIbHUKH.
Kacarenbnble

K OKpPY>KHOCTH.

Kacanne okpyxHoCTEN

14

10

13

https://resh.edu.ru/subject/17/8/

https://resh.edu.ru/subject/17/8/

https://resh.edu.ru/subject/17/8/

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

15

(undposBbie)



https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U
TeM MPOrpaMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
o0pa3oBaTte/ibHbIE PecypcChl

Tpuronomerpusi.
Teopemsl
CHUHYCOB.
Peuienue TpeyroiabHUKOB

KOCHHYCOB u

16

https://resh.edu.ru/subject/17/9/

[IpeobOpazoBanue

noao0usi. Merpuueckue
COOTHOIIICHHUSI

B OKPY)XHOCTH

10

https://resh.edu.ru/subject/17/9/

Bexkropsl

I[eKapTOBI)I KOOpJAMWHAThI Ha
IIJIOCKOCTH

[IpaBunbpHbBIE
MHOT'OYT'OJIbHUKH.
JlnvHa OKpYKHOCTH

U IUIOIIAJb KpyTa.
Brruncnenue miomaneu

JIBMO>KEHUS TIOCKOCTH

12

https://resh.edu.ru/subject/17/9/

https://resh.edu.ru/subject/17/9/

https://resh.edu.ru/subject/17/9/

https://resh.edu.ru/subject/17/9/

[ToBTOpEnE o TeMe
«Pemienre  TPEyroJbHUKOBY,
«Bektopsl»

https://resh.edu.ru/subject/17/9/

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

(undposBbie)



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
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MNOSACHUTEJIBHAS 3AITUCKA

B coBpemeHHOM II(PPOBOM MHpE BEPOSITHOCTD U CTATHCTUKA TPUOOPETAIOT BCE OOIBIIYIO
3HAYMUMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa30BaHUH,
HE00X0MMOM KaxkaoMy 4enoBeky. Bo3pacraer uucio npodeccuii, npu oBiIageHUH KOTOPHIMU
TpeOyeTcst xopouias 0a3oBas IMOATOTOBKAa B OOJACTH BEPOATHOCTH M CTATUCTHKH, TaKas
MOJArOTOBKA BaKHA JUISI MPOJOIDKEHHS OOpa30BaHHS W JUISL YCIEIIHOM HpodecCHOHaIbHON
Kapbephbl.

Kax1p1ii uenoBeK MOCTOSIHHO IPUHUMAET PEIIEHUs] HA OCHOBE UMEIOIUXCS Y HETrO JaHHBIX.
A 111 000CHOBaHHOT'O IIPUHATHUS PELIEHUs B YCIOBUSAX HEIOCTaTKa MM U30bITKA MH(DOpMaIUK
HEOOXOIMMO B TOM WYHCIE XOPOLIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U CTAaTHUCTHUYECKOE
MBILLUIEHHUE.

VMIMeHHO 1MO3TOMY OCTpPO BCTaja HEOO0XOAMMOCTh C(OpPMUPOBaTH y OOYyYarOIIMXCS
(YHKLUMOHAJIBHYI0 TIPAMOTHOCTb, BKJIOYAIOLIYyl0 B ce0f B KauecTBe HEOThEMJIEMOM
COCTaBJSIIOLIEH yMEHHE BOCHPUHHMMATh M KPUTHUYECKH aHAJIU3UPOBATh HMHGPOPMAIUIO,
NPECTaBICHHYIO B Pa3INYHBIX (hOpMax, MOHUMATh BEPOITHOCTHBINA XapaKTep MHOTHX PeaTbHbBIX
IPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEUIIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM HpHUHUIMIAMM cOOpa, aHanu3a u
NPEICTaBICHUS JaHHBIX W3 PAa3IMYHBIX cep XU3HU OOIIECTBA W TOCYJapCTBa MPHOOIIAET
oOydaromuxcsi K OOIIEeCTBEHHbIM HHTepecaM. l3yueHue OcHOB KOMOWHATOPUKHU pPa3BUBAET
HaBBIKM OpraHM3aluu mepebopa M MOJCUETa Yuclia BapUAHTOB, B TOM 4YHCIE B MPUKIAIHBIX
3aJadax. 3HAKOMCTBO C OCHOBAaMM TEOpPHUH TpadoB CO3MaET MaTeMaTHUECKUN (QyHIaMEeHT Juis
dbopMUpOBaHHS KOMIIETEHIIMM B oOsacTu WHPOpMATHKU U LUPPOBBIX TexHonorui. [lpu
U3YYEHUHU CTaTHUCTUKM W BEPOATHOCTH OOOTalaloTCs MPEACTaBICHUsS OOydaroluxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJlaX €ro HCClef0BaHUs, (OopMHUpYyeTCs MOHUMAaHUE DPOJIU
CTaTUCTHKM KaK HCTOYHMKA COLMAIBHO 3HAUYUMON HH(POPMALMU M 3aKIaJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOI'O MBIIIJIEHHUS.

B cooTrBercTBUM € JaHHBIMH LEISIMH B CTPYKType IpOrpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOTO OOIIEro 0OOpa3oBaHMs BBIJIEIEHBI CIEAYIOIINE
coJiepiKaTeNbHO-MeToAuYecKre TuHuM: «[IpeacraBienne JaHHBIX U ONUCATENbHAs CTaTUCTUKAY,
«BepoarHocTb», «DneMeHTb KOMOMHATOPUKNY, «BBeneHne B Teoputo rpagoy.

Copnepxanue nuHun «lIpencraBieHre NaHHBIX W OMUCATENbHAs CTATUCTUKA» CIYXKHUT
OCHOBOH 11 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOPMALMEH: OT YTEHUS U UHTEPIpEeTaluu
uHpOpMalMy, TpEACTaBICHHOW B TabimuIax, Ha JguarpaMMax M rpadukax, 10 cbopa,
MPEJICTaBICHNS] U aHAIN3a JIaHHBIX C HCIOJIb30BAaHUEM CTaTUCTHUYECKUX XapaKTEPUCTUK CPETHUX

u pacceuBaHus. PaGotast ¢ naHHbIMH, oOydaroluecsi y4yarcs CUMTHIBATh M WHTEPIPETHPOBATH



JTaHHBIE, BBIABUIaTh, apIYMEHTHPOBATh U KPUTUKOBATh MPOCTEHILINE TUIIOTE3b], PA3MBIILIATh Hajl
(akTOpamMu, BBI3BIBAIOLNIMMH H3MEHYMBOCTb, M OIICHWBATh MX BIUSHHE HAa pacCMaTpUBACMbIC
BEJIMYMHBI M TTPOIIECCHI.

WHTYyUTHBHOE  NpPEACTAaBICHME O  CIy4yallHOM  M3MEHYMBOCTHM,  MCCJIEJOBAHUE
3aKOHOMEPHOCTEH M TEHJIEHIMH CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOH JUIsl M3y4EHUS TEOpUHU
BEpOSATHOCTEW. bBoibplioe 3HaueHHE MMEIOT MPAKTHUECKUE 3aJaHHs, B YAaCTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsATHE BEPOATHOCTH BBOAMTCS Kak Mepa IpaBIonoaodus ciydailHoro coositus. Ilpu
U3y4eHHH y4eOHOro Kypca o0y4yaroIuecs: 3HaKOMATCS ¢ MPOCTEUITMMH METOIaMH BBIUMCIICHUS
BEPOSTHOCTEH B CIyYalHBIX SKCIIEPUMEHTAaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU HCXOJaMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee CIOoXHbIE 3amadu. B
y4eOHBIM Kypc BXOJST HadajbHbIC MPEJICTABICHHUS O CIy4alHBIX BEJIWYMHAX U UX YHMCIOBBIX
XapaKTepUCTHKAX.

B pamkax y4eOHOTO Kypca OCyIIeCTBISETCS 3HAKOMCTBO 00YJAIONINXCsl C MHOKECTBAMHU U
OCHOBHBIMH ONEpalisiMA HaJ MHOXECTBaMH, PacCMaTPUBAIOTCS MPUMEPHl NPUMEHEHHUS IS
peleHus 3ajad, a TaKKe MCIOJIb30BaHUS B JAPYrMX MaTeMaTHMUECKUX KypcaX M y4eOHbIX
npeaMerax.

B 7-9 kinaccax uzydaercst yueOHbI Kypc «BeposTHOCTb U CTaTUCTHKA», B KOTOPBIN BXOJST
paszaensl: «lIpeacraBieHne JaHHBIX W ONMKCATENbHASI CTATUCTHKA», «BeposSTHOCTEY, «DIEMEHTHI
KOMOMHATOpUKMW», «BBeseHne B Teoputo rpadosy.

Ha n3y4enune y4eOHoro kypca «BepositHOCTb M cTaTHCTHKa» oTBOANTCs 102 yaca: B 7
kjacce — 34 yaca (1 yac B Hees), B 8 kiacce — 34 yaca (1 yac B Hege0), B 9 kiacce — 34

yaca (1 yac B Hef1eJ110).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC
[IpencraBnenne AaHHBIX B BUJE TaOJHIl, AUarpamMm, rpadukoB. 3arnojiHEHUE TaOJuIl,
YTEHUE U MOCTPOEHHUE AUarpaMM (CTOJIOMKOBBIX (CTONOUYATHIX) U KPYTOBBIX). UTeHue rpadukon
peanbHBIX TMpoleccoB. V3pnedeHue MHPOPMALMU U3 JUarpaMM M TaOIUI, MCIOJIb30BaHHUE U
WHTEpIPETALNS JTAHHBIX.
OnucarenbHas CTaTHCTUKA: CpeiHEe apupMeTHUecKoe, MeuaHa, pa3Max, Haubosbliee u
HaMMEHbIIIee 3HaUeHUsI Habopa YHCIOBbIX AaHHBIX. [IprMeps! ciyyailHON M3MEHYHBOCTH.
Crny4aiiHblif SKCIIEpUMEHT (OTBIT) U clly4yaifHoe coObiTHe. BeposTHOCTh M yactoTa. Poib
MaJIOBEPOATHBIX M MPAKTHUUYECKU JOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U

UTPAIIbHAsL KOCTh B TEOPUU BEPOSITHOCTEH.



I'pad, Bepmmna, pedpo. Ctenens BepmuHbl. Yucio pédep u cyMMapHasi CTEIIEHb BEPIIHH.
[TpencraBnenne o cszHoctu rpada. Lenu u nukiel. [lytu B rpadax. O6xon rpada (siinepon
nyTh). [Ipencrasnenue o6 opueHTHpOoBaHHOM rpade. Permenne 3amad ¢ moMonibo rpados.

8 KUIACC

ITpencraBieHue naHHBIX B BUJE TAOIULL, JUAarpaMm, rpaukos.

MHO€eCTBO, 3JEMEHT MHOXKECTBA, IOAMHOXecTBO. Ormepanuu HajJd MHOXXECTBAMU:
oObeaMHEHHE, IepecedyeHue, paonoigHeHue. CBoiicTBa omepanuil  HaJl MHOYKECTBAMHU:
IIEPEMECTUTENIBHOE, COYETATENIBHOE, PACHPENEIUTENIbHOE, BKIOueHus. Mcnosb3oBaHue
rpau4ecKoro MnpeicTaBIeHUs] MHOXKECTB JUIsl ONMCAHMs PEAIbHBIX MIPOLECCOB U SBJICHUH, NPU
pellIeHny 3a1au.

W3mepenune paccerBaHus AaHHBIX. JlUcrnepcuss U CTaHJIAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OneMeHTapHble COOBITUS ciydaiiHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITH. OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COObITUSAMU. CiryuyaiiHblii BIOOp. CBS3b
MEXJly MaJIOBEPOATHBIMU M IMPAKTHUUECKU TOCTOBEPHBIMU COOBITHSIMH B IPHUPOJE, OOLIECTBE U
HayKe.

JepeBo. CBoiicTBa 1€pEBbEB: €AMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCSYEH BEPILUUHBI,
CBSA3b MEXJy 4YMCIOM BepIMH U uuciaoMm pédep. [lpaBuno ymHoxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpotuBononoxkHble coObITHA. Junarpamma Diinepa. OObenanHEeHHE M IepecedeHue
coObITuil. HecoBmecTHbIe coObITHS. POpMYITa CII0KEHUS BEPOATHOCTEH. Y CIIOBHAS BEPOSITHOCTD.
[TpaBuiio ymHoxxenus. HesaBucumsle coObiTus. [IpeacraBnenne sKcnepuMeHTa B BHJIE J€pEBa.
Pemenne 3a1a4 Ha HaXOXJAECHUE BEPOSATHOCTEN C IIOMOIIBIO JE€PEBA CIy4alHOrO SKCIIEPUMEHTA,
auarpamm Jumiepa.

9 KUIACC

[IpencraBieHue JaHHBIX B BUAE TaOJUll, AUarpamm, rpaukoB, UHTEPHpPETAIUs JTaHHBIX.
UreHue u nocTpoeHue Tabnuil, JuarpaMm, rpaduKoB 10 peaibHbIM JaHHBIM.

[TepecranoBku u akropuan. Coveranuss U uyucio couetanuid. Tpeyronpauk Ilackans.
Pemrenue 3a1a4 ¢ UCMoOIb30BaHUEM KOMOMHATOPHKH.

['eomeTpuyeckast BeposTHOCTh. CiydaliHbI BBIOOpP TOUKHM U3 (UIYpbl Ha IJIOCKOCTH, U3
OTpe3Ka U U3 Iyr'dl OKPYKHOCTH.

HcneiTanue. Ycenex u Heyaada. Cepust MCTIBITaHUM 10 iepBoro ycnexa. Cepus UCIBITaHUN
Bepuynnu. BepostHOCTH cOObITHI B cepuy UCTIBITaHU bepHyIm.

CrnyyaiiHas BeTMYMHA M paclipe/ielieHHe BepOosATHOCTeH. MaremMaTHdeckoe OXHAaHue U

AUCTICPCHA. HpI/IMepI)I MaTEMAaTUYCCKOTO OXHAaHUA KAaK TCOPECTHYECKOTO CPCAHEr0 3HAYCHHUA



BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIydalHOW BEIMYUHBI «YUCIIO YCIIEXOB B
CepHUH UCHBITAHUN bepHym».
[TonsiTue 0 3akoHe OonbIIUX YyKcen. M3mepenne BeposSTHOCTEH ¢ MOMOIIBIO YacToT. Poib u

3HaYeHHE 3aKOHA OOMIBIINX YHCEN B IIpupoac u O6H.I€CTB€.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTD MU CTATUHCTHKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHMS TMPOTpaMMbl y4deOHOro kypca «BepostHocTh u
CTaTUCTUKA» XapaKTEPUIYIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHMSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYeCKOW IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro IpaB.,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEyp TPaKIaHCKOTO 0o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHUIO ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHIKEHUUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX MPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PELICHUH NPAKTUYECKHUX 3a/lady MaTEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCer
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATBHOM IeATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYATbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3creTHYeCKOe BOCIMTAHME:

CITOCOOHOCTBIO K DMOIMOHAJIBLHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33124, PEIICHU, PacCyKIEHUN, YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpI/IeHTaHI/IeI\/'I B JCATCIBHOCTH HAa COBPEMCHHYIO CUCTEMY HAY4YHBIX Hpe)ICTaBJ'IeHI/Iﬁ 00



OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, HMOHUMaHUEM
MaTEeMaTHYECKON HayKW Kak c(epbl UYeIOBEUECKON MAESITeNbHOCTH, ITAloOB €€ pa3BUTUS U
3HAUMMOCTHU JIJISL Pa3BUTHUS [IUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpA, OBJAJCHUEM NPOCTEUIIMMHM HAaBbIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAILHOTO
Os1aronosyqusi:

FOTOBHOCTBIO IPUMEHATh MAaTEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHUS
3I0pOBOr0 00pasa >KM3HH (3A0pPOBOE MUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipHasi (pu3nyecKkass aKTUBHOCTb), C(OPMHPOBAHHOCTHIO HaBbIKa pe(IeKCHU, TPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pellleHus 3ajad B o0yactu
COXPAaHHOCTH OKPYXKAIOIICH cpeipl, MIAHUPOBAHUS IIOCTYNKOB M OIICHKH HMX BO3MOXHBIX
NOCIIEACTBUM ISl OKPY’KAIOLIEH cpesbl, OCO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMUYECKUX
npo0JieM U yTel X pelieHus;

8) axanTanus K N3MEHAIUMCS YCJI0BUSM CONMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSX HEOMNPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4e€pe3 MPaKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OMBITA IPYTUX;

HE0OXOIMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCJE (OPMYITHUPOBATH HJICH,
MOHSTHUS, THUIIOTE3bl 00 OOBEKTAaX M SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PEIICHUS U ICHCTBUA,
GbopMyIUpPOBATh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (GOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble Jiornueckue A1eCTBUA:
® BBIBIATh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEXIY MOHATHUAMH, (POPMYyIHpPOBATH OMpEIEICHUS TOHSITHH,
yCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMKU, OCHOBAHUS JIJIs 0000IICHUS 1

CpaBHCHHA, KPUTCPHUU ITPOBOJAUMOI'O aHAJIN3a,



BOCIIPHHUMATh, (HOpPMYyIUpOBaTh U MPEoOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTHBOpeUns B (pakrax,
JAHHBIX, HAONIONEHMSX M YTBEPXKACHUSAX, HpeIaraTb KPUTEPUHM [UI BbISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOZABI C MCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, NENYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIFOYECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IpsAMBIE U OT IPOTUBHOIO),
POBOJUTH CaMOCTOSITETIbHO HECIOXKHBIE JO0Ka3aTelIbCTBA MaTEeMaTHYeCKHX (HaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPbI U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO pelieHuss yuyeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOMAIIMNA C y4ETOM CaMOCTOSITENIbHO BbIJICJIIEHHBIX

KPUTEPUEB).

ba3oBble ncciaenoparebcKue AeiicTBUS:

UCIIONIb30BAaTh  BONPOCHI  KaK  HCCIICNOBATCILCKHA  MHCTPYMEHT  IO3HAHUS,
(GopMyIMPOBaTh BOMPOCHI, (PHKCUPYIONIHE MPOTHBOPEUHE, IPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Yy, apr'yMEHTHPOBATH CBOIO
MO3UIINIO0, MHEHUE;

MPOBOAUTH MO CAaMOCTOSITENIbHO COCTABIEHHOMY IUIAHY HECIIOKHBIH JKCIEPUMEHT,
HEeOO0JIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMOCTOSITENEHO (POPMYTUPOBATH OOOOIIICHHS U BBIBOJBI IO PE3yabTaTaM MPOBEIEHHOTO
HAOJIOJICHUs, WCCIICJOBAaHUs, OICHWBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 00OOIIEHNI;

HpOFHO3I/IpOBaTI) BO3MOXXHOEC paSBI/ITI/IC HpOHGCC&, a TaKKC BBIABHUT'AaTh Hpe)]HOHO)KCHI/Iﬂ 0

€TI0 pa3BUTHUHU B HOBBIX YCJIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
pelleHus 3aJa4H;

BBIOMPATh, AHAIN3UPOBATh, CHUCTEMATHU3UPOBATb M MHTEPIPETUPOBATH WH(OPMAIHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BBIOMpATh (OopMy IpeCTaBIeHUS WH(GOPMAIMK U WITIOCTPUPOBATh pelllaeMble 3a/1a4u

CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WIH

c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC y‘leﬁHLIe JeHCTBHUA:

BOCIPUHHUMATh ¥ (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBHM C YCIOBHSAMH U IEISIMU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIP@KaThb CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHHUs 33a[]a4d, KOMMEHTHPOBAThH
HOJTYYCHHBIH Pe3yJIbTaT;

B X0z 00CY>IEeHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOi TeMbl, TIPOOIEMBI,
pemraeMoi 3aa4uu, BHICKa3bIBaTh UJICH, HALICIICHHBIC HA MMOUCK PEIICHHS, COMOCTABIISATh
CBOM CYX/ICHHS C CYXKJICHUSMH JPYTHX YYaCTHUKOB AUAJIOTa, OOHAPYKUBATh Pa3IHyHe U
CXOJICTBO TIO3MLIMH, B KOppeKTHOH (opme QopMmynupoBaTh pasHOTIAcUs, CBOH
BO3PAXKCHHUS;

NPEICTaBIATh PE3YJAbTATHI PEIICHUS 33Ja4H, SKCIECPUMEHTA, MCCIECIOBAHUSA, MPOCKTA,
CaMOCTOSATENIFHO BHIOMpATh (GoOpMaT BBHICTYIUICHHS C y4ETOM 3aqad NpPE3EHTALUH U
0COOCHHOCTEH ayJAUTOPHH;

MOHMMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW U WHAMBHIYATbHON paOOTHI MIPH
penieHun yyeOHBIX MaTeMaTHYeCKUX 3a/1a4;

NPUHUMATh 11EJIb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThl, pacipeAesTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JTFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CykaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOH JICHCTBHS
C IPYTUMU YJIEHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIA/1a B OOIIHIA IPOIYKT IO

KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BbIOMpaTh CcHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM

HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIaACTH criocodoamMu CaMOIIPOBECPKH, CAMOKOHTPOJIA HIpoHecCa U pPe3yjibTaTa PCUICHUA

MaTeMaTHYeCKOM 3a71a9M;



® [PEABUACTH TPYAHOCTU, KOTOPbIE MOTI'YT BO3HUKHYTbH IIPH PELICHHUM 3a7a4H, BHOCHUTH
KOPPEKTHUBBI B JIESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJAEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBAThb COOTBETCTBHUE PE3YJIbTATa JEATEIbHOCTH ITIOCTABICHHON LENHM U YCIIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS WM HEAOCTHKCHHS LI, HAXOAUTh OIINOKY, 1aBaTh

OLIEHKY NTPHOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATHI

K koumy oOyuenuss B 7 kJjacce OOydarOUIMiiCs MONYYHUT CIEIYIOUIUE MPEIMETHBIE
pE3yJIbTaThL:

Yurtate uHQOpMAIMIO, MPEICTAaBICHHYIO B Ta0NMIaX, HA auarpammax, MNpeICTaBIAThH
JTaHHbIE B BUJE TaOIUI, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIE) IO
MacCUBaM 3HAYEHUM.

OnucelBaTh M HHTEPIPETUPOBATH pEAIbHBIE YHCIOBBIE JIaHHBIE, IPEJCTABICHHBIE B
Tabluuax, Ha AuarpaMMmax, rpagukax.

Hcnonb3oBarh Uil ONUCAaHUS JAaHHBIX CTAaTHCTHYECKUE XApPAKTEPUCTUKHU: CpeaHee
apudmeTnyeckoe, MearaHa, HanboJbIIee U HaUMEHbIIee 3HAYCHUS, pa3Max.

HNmeTs mpencraBieHUE O CIy4yallHOM H3MEHUYMBOCTH Ha IMpUMEpPax LEH, (QU3NYECKUX
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, HMETh MPEJCTAaBIE€HUE O CTAaTUCTUUYECKOU
YCTONYUBOCTH.

K xoniy oOydeHuss B 8 kJiacce OOydarOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThl:

W3Bnekatb M mpeoOpa3oBbIBaTh HMH(OpMAIUIO, TPEACTaBIEHHYIO B BHJE TaONHL,
quarpamm, rpadukoB, MPeACTaBIATh JaHHbIE B BUJIE TAOIUII, TUarpamm, rpauKkos.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKHUX MTOKa3aTeNel: CpeAHUX 3HAUYEeHUN U Mep
paccenBaHus (pa3Max, TUCIIEPCUsl U CTAaHJIAPTHOE OTKIIOHEHHUE).

HaxoauTh 4acTOThI UMCIOBBIX 3HAYEHUH U YaCTOTHI COOBITUM, B TOM YHUCIIE IO pe3yiIbTaTaM
U3MEpPEHUI U HAOI0IeHUH.

HaxoauTte BepoATHOCTH CIy4aHBIX COOBITUN B OMBITAaX, 3Hast BEPOSTHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonp3oBath rpaduyeckue MOJENH: JIEPEBO CIy4ailHOTO SKCIIEPUMEHTA, JUarpammbl
DOlinepa, 4nuciaoBas npsmasl.

OnepupoBaTh MNOHATHSMH: MHOKECTBO, IIOJMHOKECTBO, BBINOJIHATH ONEPALUU Hal
MHO’KECTBaMU: OOBbEAMHEHUE, TIepecedyeHre, AO0MOIHEHUE, NMEePEUUCIITh 3JIEMEHTHl MHOXKECTB,

MMPUMCHATH CBOMCTBA MHOECTB.



Hcnonp3oBaTh rpaduueckoe MpefCTaBICHUE MHOKECTB U CBSI3€d MEXIy HUMH s
OMMUCaAHUsl MPOIECCOB U SIBJICHUW, B TOM YHUCJIE NPHU PEIICHUM 3a/Jady U3 JPYruX yueOHBIX
MPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMONYYHUT CIEAYIOLUIUME IpEeIMETHBIE
pe3ynbTaThl:

W3Briekath v ipeoOpazoBhIBaTh HHGOPMAITUIO, IPEICTABICHHYIO B PA3TMYHBIX HCTOYHUKAX
B BUJC TaOJuWIl, auarpamMm, rpaduKoB, MPEACTaBISATh JaHHBIC B BHJE TAONHII, JHATPAMM,
rpa¢guKoB.

Pemarp 3amaun opraHu30BaHHBIM MEPEOOPOM BapUAHTOB, a TAKXKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MIPABUI U METOOB.

Hcnonp30BaTh onucaTebHbIE XapaKTEPUCTUKHU I MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
YKCIIe CPEAHUE 3HAYCHUSI U MEPbl PACCEUBAHMUSL.

HaxoauTh 4acTOTHI 3HAYEHHUI M 4aCTOTHI COOBITHSI, B TOM YHCIIE MOJIb3YACh pPe3yIbTaTaMu
MPOBEIEHHBIX H3MEPECHUN U HAOIFOICHHIA.

HaxomuTh BEpOSITHOCTH CITyYaifHBIX COOBITHIA B U3YUCHHBIX OTBITAX, B TOM YHCJIE B OTIBITAX
C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUAX UCIBITAHUN JI0 TIEPBOTO ycIiexa, B
cepusix ucnblTanuii bepHyiu.

NmeTs npeacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACHPEICIICHUU BEPOSATHOCTEM.

HNmeth mpencraBiieHne O 3aKOHE OOJBIIMX YKCEN KaK O MPOSBICHWU 3aKOHOMEPHOCTU B

CﬂyqaﬁHOﬁ HU3MCHYUBOCTHU U O POJIM 3aKOHA OOJIBIIINX YUCEII B Impupoac n O6H.I€CTBC.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauvecTBo yacoB

Ne n/n HaumeHoBaHue pa3iesioB U K n JJIeKTPOHHbIE (undposBbie)

B TeM NMPOrpamMMbl Bcero OHTPOILHbIC paKTHieckue o0pa3oBaTejibHbIE peCypChl

padoThI padoThI
1 [IpencraBneHue TaHHBIX 7 0 2 https://resh.edu.ru/subject/16/
b OnucarenpHas CTaTUCTUKA 8 | 2 https://resh.edu.ru/subject/16/
3 CiyyaiiHasik W3MEHYHUBOCTH 6 0 D) https://resh.edu.ru/subject/16/
4 Beenenue B TeopuorpadoB | 4 0 1 https://resh.edu.ru/subject/16/
5 BepositHocts M yacToTa 4 1 1 https://resh.edu.ru/subject/16/
CITy4aitHOTO COOBITHS

6 IloBTOpeHne Kypca 7 kimacca 5 1 1 https://resh.edu.ru/subject/16/
OBUIEE KOJIMYECTBO YACOB I1O 34 3 9

[TPOT'PAMME



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U JJIeKTPOHHbIE (undposBbie)
Ne n/nn KoHTpoJibHbIE IIpakTH4eckue
TeM NPOrPaMMbI Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
1 IoBropenne Kypca7 kiacca | 4 0 1 https://resh.edu.ru/subject/16/
) Onucatenbhas — CTaTHCTHKA. 4 | ! https://resh.edu.ru/subject/16/
PaccenBanue n1aHHBIX
3 MEHOKECTBA 4 0 1 https://resh.edu.ru/subject/16/
4 BepOsITHOCT ciryHaiiHoro ¢ 1 ! https://resh.edu.ru/subject/16/
COOBITHS
5 BBezeHue B Teopuio rpados 4 0 1 https://resh.edu.ru/subject/16/
6 CryuaitHbie COOBITHS 8 1 1 https://resh.edu.ru/subject/16/
7 HoBropenne 3a kypca 8 4 0 1 https://resh.edu.ru/subject/16/
KJlacca
OBIIEE KOJIMYECTBO YACOB I1O 34 3 ]

[TPOT'PAMME



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U JJIeKTPOHHbIE (undposBbie)
Ne n/m KoHTpoJibHbIE IIpakTH4eckue

TeM NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE PecypcChl

padoThI padoThI

1 TToBTopeHue Kypea 8 Kimacca | 4 0 1 https://resh.edu.ru/subject/16/
) DieMeHTH KOMOGHHATOPHKH 4 1 1 https://resh.edu.ru/subject/16/
3 TeoMeTpHYECKas BEPOATHOCTE | ¢ 0 1 https://resh.edu.ru/subject/16/
4 ermbrranus Beprymm 6 1 1 https://resh.edu.ru/subject/16/
5 Criyuaiinas BenMumHA 6 0 1 https://resh.edu.ru/subject/16/
6 TorToperte 3a kype 9 Kiacca | 6 1 0 https://resh.edu.ru/subject/16/
OBHIEE KOJIMYECTBO YACOB I1O0 34 3 5

I[TPOTPAMME
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