YACTHOE OBHIEOBPA3OBATEJ/IBHOE YYPEXKJIEHUE
"CMAPT CKVYJ" (YMHAS IIKOJIA)

Pa6ouas nporpamma no yueOHomy npeamery «MaremaTuka» (0a30Bblid YPOBEHbB).

B 5-6 k1. - 5 4. B Heneso (MatemaTuka).

B 7-9 k1. - 3 u. B Henes10 (Adaredpa); 2 4. B Henesto (I'eomerpus). 1 4. B Hexesto (BepositHoCcTh M
CTATHCTHUKA).

HToro: 952 vu.

COJEPKAHUE
COJIEP’KAHUE YYEBHOI'O KYPCA

5 KJIACC

Hamypanvuvie yucna u nynp

HatypanbsHoe uncio. Psa Hatypansubix uncen. Yucno 0. M300pakeHre HaTypalbHBIX YUCENl TOUKaMHU
Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[To3unuonHas cucreMa cuuciaeHus. Pumckas Hymepanus Kak IpUMEp HENO3UIMOHHOW CHUCTEMBI
cuuclIeHUs. [lecaThuHas cucTeMa CUUCICHUS.

CpaBHEHHE HATYpaJbHBIX YMCEI, CPABHEHUE HATYypaJbHBIX yucen ¢ HyléM. CriocoObl CpaBHEHHUS.
OxpyrieHne HaTypalbHbIX YUCEIL.

CrnoxeHune HaTypaJbHBIX YUCEI; CBOMCTBO HYJISA IPH CIIOKEHUH. BrrunTanue kak gelicTBue, oopaTHoe
CJIOKEHUIO. YMHOKCHUE HATYPAJIbHBIX YUCEN; CBOMCTBA HYJIS U €JUHULBI IPU YMHOXEHUU. [[eneHue
Kak JeiictBue, oOparHoe yMHOXeHHIO. KOMMOHEHTHI neicTBuii, CBA3b Mexay HuMH. lIpoBepka
pesynbTata apudmernueckoro neictBus. [lepemecTurenbHOe M codeTaTeIbHOE CBOWMCTBA (3aKOHBI)
CJIO’KEHUS U YMHOKEHUSI, PACIIPEICINTEIbHOE CBOWCTBO (3aKOH) YMHOKEHHSL.

Hcnonp3oBanne OykB Juis OOO3HAYEHHsT HEU3BECTHOTO KOMIIOHEHTAa W 3allCHU  CBOMCTB
apu(pMETHYECKUX ACHCTBUI.

Jenurenu u KpaTHbIE YKCIIA, PA3I0KEHUE HA MHOXKUTENU. [IpocTeie u cocTaBHble yncia. [Ipusnaku
JeInMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHnp ¢ HaTypaJbHBIM [T0KA3aTeIEM. 3aliCh YUCIA B BUJIE CYMMBI pa3psAaHbIX CIaracMbIX.

Uucnosoe BbIpakeHHE. BpluncieHUe 3HAYEHUM YUCIOBBIX BBIPAKECHWM; IMOPSAOK BBIIOJHEHUS
neucteui. Mcnonp3oBaHWe IMPU BBIYUCICHUAX IEPEMECTUTEIIBHOIO M COYETATEIIBHOIO CBOMCTB
(3aKOHOB) CJIOKEHMS U YMHOXKEHUS, paCIIPEAEIUTEIBHOIO CBOICTBA YMHOKEHUS.

Jpoou

[IpencraBnenne o ApoOM Kak crmocobe 3amucu 4YacTd BedHuuHBl. OOBIKHOBEHHBIE JpoOu.
[TpaBusbHBIE U HenpaBUIIbHBIE podu. CMerranHas ApoOk; MPEACTaBICHHE CMEIIaHHOW IpoOu B BUIE



HEMPaBUWIIBHOW JpOOM W BBIIEICHUE LIEJIOH YacTW YHWCla W3 HempaBWIbHOW npodu. M3o00paxeHue
npo0eit TouKkamMu Ha YUCIIOBOM psMoil. OcHOBHOE cBOUCTBO ipodu. Cokpaiienue apooei. [lpuBenenne
apoOu Kk HOBOMY 3HameHaTelno. CpaBHeHHE IpoOei.

CrnoxxeHue W BBIYUTAHHE JpoOeil. YMHOXKEHHe W jAelieHue aApoOei; B3aMMHO-OOpaTHBIE IPOOH.
HaxoxaeHue 4acTy 1enoro 1 Leoro 1o €ro 4acTy.

Hecsatnunas 3ammch apoGeit. I[lperncraBieHune necATUYHONW JpoOW B BHIE OOBIKHOBEHHOM.
N300pakeHne NecITUYHBIX APoOei ToukaMu Ha YUCIOBOM mpsiMoil. CpaBHEHHE AECATUUHBIX IPOOCH.

Apudmernueckne 1eHCTBHS € AECATHUHBIMU ApoOsMH. OKpYTIIeHHE JeCATUYHBIX APOOEH.

Pewenue mexcmoeguix 3a0au

Pemenne TeKCTOBBIX 3a1au apudmeTndyeckuM crocoOoM. Pemienue nmormueckux 3anad. Pemienue
3a71a4 IepebopoM BceX BOZMOXKHBIX BapHaHTOB. VICIonb30BaHKE TPU PEIICHUH 3a/1a4 TaOJUIl U CXEM.

Pemenune 3anmad, conaep)kaluX 3aBHUCHUMOCTH, CBS3BIBAIOIIME BEJIWYUHBL: CKOPOCTb, BpeMH,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOUMOCTh. ENMHUIIBI H3MepeHHUs: MacChl, 00bEMa, LIEHBI; PACCTOSHHUS,
BpEMEHH, CKOPOCTU. CBA3b MEKIY €AUHULIAMH U3MEPEHUS KaXXA0H BEIMUNHBL.

Perrenne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHne JaHHBIX B BUJE TaOIUI], CTOJIOYATHIX AUArPAMM.

Hacnaonan ceomempusn

Harnsaneie npeacraBienus o GUrypax Ha IIIOCKOCTH: TOYKA, MPsiMast, OTPE30K, JIyd, YTroJl, JIOMaHas,
MHOT'OYT'OJIBHUK, OKPY>KHOCTb, KpyT. YT0JI. IIpsIMOH, OCTpBIiA, TynOW U pa3BEPHYTHIN YIJIBL.

JUinHa oTpe3ka, METpUYECKHE €IUHUIBI JUIMHBL. J[nMHa J0MaHOH, NMEpUMETP MHOIOYT'OJIBbHUKA.
N3mepenue v NoCTpOEHHE YIJI0B C MOMOLIBIO TPAHCIIOPTHUPA.

Harnsaneie npeacrasienus o Gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIBHUK, KBaJpaT;
TPEYTOJIbHUK, O PaBEHCTBE (pUryp.

N3obpakenue ¢uryp, B ToM yuciie Ha kierdatoid Oymare. Iloctpoenne koHpurypanuii u3 gacrei
NPSMOH1, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJleT4aToi Oymare. Vicnoiap30BaHne CBOWCTB CTOPOH U YTJIOB
IPSIMOYTOJIbHHMKA, KBAJpaTa.

[Inomaap NpsMOyroiabHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 IPSIMOYTOJIBHUKOB, B TOM YHCIIE
¢buryp, n300paxEHHBIX Ha KJIeTyaToil Oymare. ENUHUIBI M3MEpEHHS TUTOIIAIH.

Harnsianaelie npeacTaBieHus O IPOCTPAHCTBEHHBIX (PUrypax: MPsSMOYTOJIbHBIN Mapaiesenumnes, Kyo,
MHOTOTpaHHHUKH. M300paxeHne mpoCcTelnx MHOTOrpaHHUKOB. Pa3BEpTkU KyOa U mapasuienenumesaa.
Co3pmanue Mozesneil MHOrOrpaHHUKOB (M3 Oymaru, MpoBOJIOKH, TUIACTUIIMHA U JP.).

O0BEM psAMOYTOIBFHOTO Napaenenunena, Kyoa. Enunuib: n3mepenus o0bEMa.

6 KJIACC.

Hamypanouwvie uucna.

Apudmernueckne IeHCTBHUS ¢ MHOTO3HAUYHBIMU HATYpPAIbHBIMU YHCIaMU. UHCIOBbIE BRIPaKEHUS,
MOPSI0K IEHCTBHIA, HCIIONB30BaHUE CKOOOK. Vcronb30Banue nmpy BRIYUCICHUAX IEPEMECTHTEIBHOTO U
COUYETATEJIbHOTO CBOWCTB CIIOXKEHMSI M YMHOXEHHS, PACHpPEIEIUTEIbHOIO CBONCTBA YMHOXKEHUS.
OxpyrieHne HaTypalbHbIX YUCEIL.

Jlenutenu U KpaTHbIE YUCIAa, HAMOOJNBIIUKM OOLIMI NenuTeNlb U HauMeHbIee o0Iee KpaTHOE.
JlenuMocTh CyMMBI M IpOU3BeACHUS. [leneHne ¢ 0OCTaTKoOM.

Jpoou.

OObIKHOBEHHasi poOb, OCHOBHOE CBOMCTBO JpoOu, cokpamieHue apobeir. CpaBHeHue u
ynopsaounBaHue aApoOeil. Pemenue 3agad Ha HaX0XKJICHHE YaCTH OT LIEJIOT0 M IEJIOro MO €ro YacTH.
JlpoOHOe Yncio Kak pe3ynbTar aeneHus. llpencraBienue AecsITHUYHON IpoOH B BUAEC OOBIKHOBEHHOM
IpoOu 1 BO3MOXHOCTH MPEICTaBICHHUS OOBIKHOBEHHOH IpoOH B BUIE IeCATHYHOU. [lecsTuanbie qpodu
U MeTpuyecKas cucreMa Mep. ApupMeTHIecKue JeiCTBUS U YUCIOBBIE BHIPAKEHHSI C 0OBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

OtHomenue. JleneHre B JaHHOM OTHOUIEHHMH. Macmitad, nponopuus. [Ipumenenne nponopuuit
IIPY PELIECHUN 3a/au.



Ilonstre mnponeHTa. BblYMCiIeHME MPOLEHTAa OT BEIWYUHBI M BEIUYMHBI 110 €€ IPOLEHTY.
BrlpaxkeHne NpPOIEHTOB MAECATUYHBIMU JpoOsMu. Pemenue 3amay Ha NpOLEHTHL. BripaxeHue
OTHOLIEHUS BEJIMYUH B IIPOLICHTAX.

Honoxycumensuvie u ompuyamenvHbvle YUcaa.

ITonoxurenpHple U OTpuULATeNbHblE 4ucia. Llensle uymcima. Moayns 4ucia, reoMeTpudecKas
UHTEpHpeTanus MOIyJs uucia. V3o0paxeHue uucel Ha KOOPAMHATHOW mpsAMOi. YucioBble
npomexyTku. CpaBHeHUe yncen. ApupmMeTHyecKie AeUCTBUS C MON0KUTEIbHBIMUA M OTPHLIATEIbHBIMU
YHCIIaMU.

[TpsiMmoyrosibHas cucTeMa KOOpAMHAT Ha MIIOCKOCTH. KOOpauHAThI TOYKM Ha MIIOCKOCTH, adciucca
u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAUHATHOH IJIOCKOCTH.

bykeennuvie svipascenus.

[Tpumenenne OyKB JUIsI 3allUCH MaTeMaTHYECKUX BBIpAKEHUH U mpemioxenuil. CBoiicTBa
apupMeTHYECKUX JeHcTBUH. ByKBeHHbIE BBIpaXEHHS W YHCJIOBBIE I10/CTAaHOBKH. bByKBEeHHBIE
paBeHCTBA, HaXOXKIACHHWE HEM3BECTHOTO KOMIIOHEHTa. DopMyibl, (GOpMyJbl MEepUMeTpa U IUIOIIAIH
NpsMOYTOJIbHUKA, KBajpaTa, 00bEMa apanenenuneaa u Kyoa.

Pewenue mexcmosuwix 3aoau.

Pemienue TeKCTOBBIX 3a/1a4 apuMeTHUECKUM criocoboMm. Pemenue norndeckux 3anad. Pemenne
3a7a4 1epedopoM BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemenne 3amad, copepKalmux 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIMYUHBI: CKOPOCTb, BpEM,
paccrosiHue, 1IeHa, KOJUYECTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThl. EnuHuIb!
U3MEpPEHUS: MAacChl, CTOMMOCTH, pPACCTOSHUS, BpPEMEHHM, CKOpPOCTH. CBs3b MEXIy €IUHHMIIAMU
M3MEPEHUS KaX101 BEIUYNHBI.

Pemenne 3amad, CBs3aHHBIX C OTHOLIEHUEM, IPOINOPLUUOHAIBHOCTBIO BEIWYMH, IPOLEHTAMH;
pelIeHrnEe OCHOBHBIX 3aJa4 Ha ApOOU U IPOLICHTHI.

OreHka U MPUKHJIKA, OKpyTJIeHHEe pe3ynbraTa. CocTaBieHrne OyKBEHHBIX BBIPAKEHH IO YCIOBHUIO
3a/1a4u.

[IpencraBneHye JaHHBIX ¢ MOMOIIBIO Tabaui U auarpamMm. Ctoj0Oyarble TuarpaMMbl: YTEHHE U
IIOCTpOEHUE. UTeHHE KPYTrOBBIX AUATPaAMM.

Hacnaonan ceomempus.

Harnsnnele mpenacraBineHus o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK, JIyd, YTOJ,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacnonoxeHue ByX IpSAMBIX Ha  IUIOCKOCTHM, IAapajule]IbHBIE  IpSIMBIE,
NEpIEHAUKYIISPHBIC IpsAMbIe. MI3MepeHne pacCTOsSHUN: MeXAY ABYMs TOYKaMHU, OT TOYKH 10 NPSIMOU,
JUIMHA MaplLIpyTa Ha KBaJApaTHOU CETKE.

N3mepenne u MOCTPOCHHE YIIOB C IIOMOIIBIO TPAaHCHOpTUpa. Buabl TpeyrosbHUKOB:
OCTPOYTOJIbHBIM,  NPSMOYTOJNBHBIA,  TYNOYTOJbHBIM,  PaBHOOEAPEHHBIH,  PABHOCTOPOHHHUHU.
YeTbIpEXYroJIbHUK, IPUMEpBbl YETBIPEXYTOJIBHUKOB. [IpsAMOYroibHHK, KBaapar: HCIIOJIb30BaHUE
CBOWCTB CTOPOH, YTJIOB, TUaroHajuei. M3o0paxenne reoMmeTpudeckux (puryp Ha HEIMHOBaHHOM Oymare
C UCIOJIb30BAHUEM LIUPKYJIS, TMHEHKHU, YTOJIbHUKA, TpaHcropTrpa. [locTpoenus Ha kieT4aroii Oymare.

[lepumerp MmHOroyrosnbHuka. [loHatue mmomaau ¢GUrypel, €IUHHULBI H3MEPEHUs IUIOIIAIM.
[Tpubnmxénnoe M3MepeHue Iuomaan Guryp, B TOM 4Huclie Ha KBaapaTHOW cerke. IIpubmmkéHHOe
U3MEPEHUE IIIMHBI OKPYKHOCTH, IIOIIAN KpyTa.

CuMMeTpus: LIeHTpalIbHasA, 0CEBasl U 3€pKaJIbHAsi CAMMETPHUHU.

[TocTpoeHre CUMMETPUYHBIX (pUryp.

Harnsinaele mpenctaBiieHUs O NMPOCTPAHCTBEHHBIX (purypax: mapasuienenunen, Kyo, mpusma,
nupamMypza, KOHYC, LWIMHApD, map u cdepa. M3o0paxeHnue mpoctpaHcTBeHHBIX (uryp. [Ipumeps
Pa3BEPTOK MHOTOTPAHHUKOB, IMIMHIAPA U KoHyca. Co3aHue Mojeneil mpocTpaHCTBEHHBIX GUryp (u3
Oymaru, IpoBOJIOKH, IUTACTHIIMHA U JPYTUX MAaTEPHAIIOB).

[Tonatue o0bEMa, enuHHUIBI U3MepeHuss 00béMa. OOBEM MPSAMOYTOJBLHOIO MapalieNenuIea,
KyOa.



IJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN
IMPOI'PAMMBI KYPCA

OcBoenue yuebHOro Kypca «MaremaTtuka» B 5—6 Kjaccax OCHOBHOM HIKOJIBI TOJDKHO 00ecieunBaTh
JOCTIDKEHHE CIIETYIOINX IPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:
S knace

Yucna u évluucnenus

[lonuMaTh W TNPaBWIBHO YHOTPEOIATh TEPMHUHBI, CBSA3aHHBIE C HATypaJIbHBIMH YHCJIAMHU,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSIMHU.

CpaBHMBAaTh M YNOPSAJOYMBATH HATypalbHblE YHCJIA, CpPaBHUBATh B MPOCTEHIIMX CITydasx
OOBIKHOBEHHBIE APOOH, JECATUIHBIE JPOOH.

CoOTHOCHTH TOYKY Ha KOOPAMHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €l YHMCIOM U
n300pakaTh HaTypaJbHbIE YHCIIa TOYKAMH HA KOOPIUHATHON (YMCIIOBON) MPSIMOH.

Brimonsate apudmerndeckue eicTBUS ¢ HaTypaJlbHBIMU YHCIAMH, ¢ OOBIKHOBEHHBIMU JIPOOSIMU B
MIPOCTEUIINX CITyYasix.

BBINONHATE TPOBEPKY, MPUKHUJIKY PE3yIbTaTa BEIYUCICHHH.

OKpyrisTh HaTypaJibHbIE YHCIIA.

Pewenue mexcmoewvix 3adau

Pemrate TekcToBBIE 3a1a4K apU(PMETUYECKIM CIIOCOOOM U € TIOMOIIBIO OPraHU30BaHHOT'O KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemrate 3amaum, conepxkaiide 3aBHCUMOCTH, CBS3BIBAIOIIME BEJIMYHMHBI: CKOPOCTb, BpEMH,
paccTosiHue; IIeHa, KOJTMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUe 3alUCH, CXEMBbI, TA0IUIbI, 0003HAYCHUS NIPU PELICHNH 3a/1a4.

[Tonp30BaThCcs OCHOBHBIMHU €IMHUIIAMU M3MEPEHUS: LIEHbI, MAcChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH;
BBIpa)KaTh OJJHU €IMHUILIBI BEIMYMHBI Yepe3 IpyTHe.

W3BnekaTh, aHAIM3UPOBATH, OLICHUBATH WH(POPMALINIO, IPECTABICHHYIO B Ta0IMIe, HA CTOI0YATOM
JarpaMMme, HHTEPIIPETUPOBATh NPECTAaBICHHbIEC TaHHBIE, HCIIOIb30BaTh JaHHBIC MIPU PEILICHUH
3ajad.

Hacnaonan ceomempusn

[Tonp30BaThcs reOMETPUUECKUMU TOHATHIMU: TOUYKA, IpsAMasi, OTPE30K, JIyd, YIoJl, MHOTOYTOJIbHUK,
OKPY>KHOCTB, KpYT.

[IpuBoaute mpuMepsl OOBEKTOB OKPYXKAIOMIETO MHpa, HWMEIOMHUX (POopMy  HM3YHYEHHBIX
reoMeTpuIecKux (uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YIJIaMHU: BEpIUIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU:
yTroJl, BepIlInHa, CTOPOHA, TUArOHaJb; C OKPYKHOCTBIO: PaUyC, TUaMETp, LEHTP.

N300pakaTh M3y4yeHHBIE TeOMeTpUyYeckhe (UTypbl Ha HEJIMHOBAaHHOM M KJIeT4aToil Oymare c
MOMOIIBIO ITUPKYJISA U IMHEHKH.

HaxoauTe IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO JHHEHKH, CTPOUTH
OTPE3KH 33/IaHHON JJIMHBI; CTPOUTH OKPYKHOCTH 33JJaHHOTO pajnyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB NPSAMOYTOJbHMKA, KBaapaTa Uil HMX IOCTPOCHUS,
BBIUMCJICHUS IJIOUIA/IU U IEPUMETPA.

Bbuncnare mepumeTp M IIIOHIaNb KBajpaTa, MNPSIMOYTOJbHHMKA, (UTYpP, COCTaBICHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM YHcCIie PUTyp, N300pakEHHBIX HA KJIETYaToOi Oymare.

[Tonp30BaTbcsl OCHOBHBIMU METPUYECKUMHU E€AMHUIIAMHM M3MEPEHMs JUIMHBI, IUIOIMIAJH; BBIPAXKaTh
OJTHH €JIMHULIBI BEJTMYUHBI Uepe3 ApyTHe.

Pacno3naBate mapasienenunen, KyO, HCHOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHs,
M3MEPEHUs; HAXOIUTh U3MEPEHHUs NapajieNenunea, Kyoa.

Borancnare 00bpEM Ky0a, mapasuienenumneaa mo 3aJaHHbIM U3MEPEHUSM, T0JIb30BaThC eIUHULIAMHU
u3MepeHus oobéMa.

Pemrate HecoXKHBIE 321241 HA U3MEPEHHUE T€OMETPHUUECKUX BEIMYMH B IPAKTUYECKUX CUTYALUSX.

6 Kknacc
Yucna u eviuucinenus



3HaTh ¥ NIOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3IMYHBIMHM BHJIAMH YHCENl U CIIOCOOaMU UX 3aIluCH,
NEPEeXOAUTH (€CIH ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aITUCH YHCIIa K IPYTOi.

CpaBHMBATh M YHOPSIOYMBATH LIEJIBIC YUCIA, OOBIKHOBEHHBIC U JIECATHYHBIC JPOOH, CpPaBHUBAThH
YHUCJIa OJHOTO U Pa3HBIX 3HAKOB.

BrInonHATe, coueras yCTHbIE U MUCbMEHHBIEC PUEMBI, apUPMEeTHIECKHE ACHCTBUS C HATYPaTbHBIMU
U LEeJNbIMH YHCIaMH, OOBIKHOBEHHBIMH U JECSATUYHBIMH JAPOOSMH, TOJOXUTEIbHBIMU H
OTpHULIATEIbHBIMH YUCIIAMH.

BbluncnaTe 3HAUEHUS YHUCIIOBBIX BBIPAKEHUM, BBINOJIHATH HPUKUAKY M OLEHKY pe3yJsibTaTra
BBIUMCIICHUH; BBIMOJHATh IPEoOpa30BaHMsI UHUCIOBBIX BBIPRKEHUII Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACHCTBUIL.

CoOTHOCUTH TOYKY HA KOOPJMHATHOU MPSMOM C COOTBETCTBYIOIINM €i YUCIOM U U300paXkaTh Yucia
TOYKAMM Ha KOOPAMHATHOM NMPSAMOi1, HAXOUTh MOAYJIb YHCIIA.

CoOTHOCHUTH TOUKH B IPSIMOYT'OJIBHOM CUCTEME KOOPAMHAT C KOOPIANHATAMH 3TOM TOUKH.

OKpyrisTh LebIe YUCIIa U JeCATUYHbIE JPpoOU, HAXOIUTh NPUOJIMKESHUS YHCEIL.

Yucnoevie u OyKeeHHbIE BbIPAICCHUA

[TonumaTh ¥ ynoTpeOIsTh TEPMUHBI, CBA3aHHBIE C 3aITUCHIO CTETICHU YHCIIa, HAXOIUTh KBaJpaT U KyO
YHCJIa, BBIYUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COAEPKAIINX CTEIIEHH.

[Tosnp30BaTbCs MpU3HAKaAMU IETUMOCTH, PACKIIAIbIBATh HATYPAJIBHBIE UMCIIA HA IPOCTHIE MHOKUTEIIH.

[Tonp30BaThcs MacITaboM, COCTABIIATH POIIOPIIMU M OTHOIICHHUSL.

Hcnonb3oBate OykBel A7 0003HAueHUs 4YHCEI NpPU 3alMCH MaTEMAaTHUYECKHX BBIPAXKCHUH,
COCTaBJIATH OYKBEHHBIC BBIpAKEHUS U (DOPMYJIbI, HAXOIUTh 3HAYCHHUS OYKBEHHBIX BBIPAXKECHHIH,
OCYILECTBIISISE HEOOXOUMBIE TTOACTAHOBKH U MPEOOPa30BaHMUSL.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoeguix 3a0au

Pemrate MHOTOIIAroBbIE TEKCTOBBIC 33Ja4l apU(METHYECKIM CIIOCOOOM.

Pewrats 3a1aun, CBsA3aHHBIE C OTHOLIEHUEM, IIPOIIOPLIMOHATIBHOCTBIO BEJIUYHH, IIPOLICHTAMU; PELIATh
TPU OCHOBHBIE 3aJ1a41 Ha IPOOU U MPOLIEHTHI.

Pewats 3amaum, cozepikamue 3aBUCUMOCTH, CBSA3BIBAIOIIME BEIWYUHBL: CKOPOCTb, BpEM,
paccrosiHue, II€Ha, KOJIMYECTBO, CTOMMOCTH; HPOH3BOIUTEIBHOCTH, BpeMs, 00bEMa paboThl,
UCTONB3Yyd apupMeTHdYecKue JeHCTBUA, OICHKY, NPUKUIKY; TOJb30BAThCA EAMHUIIAMH
HU3MEPEHUS COOTBETCTBYIOIIMX BEJIUYHH.

CoctaBisaTh OyKBEHHBIE BBIPQKEHUS 110 YCIOBHUIO 331a4H.

W3BnekaTh nHGOpMALKIO, IPEAICTABICHHYIO B Ta0IUIaX, HAa JTUHEHHOM, CTOIOUATON MM KPYTOBOM
auarpammax, HHTEpIpeTUPOBaTh NIPEACTABIEHHbBIE IaHHbIE; NCII0Ib30BaTh JaHHBIE IPU PELLICHNUN
3a/1ad.

[IpencraBnsaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUIL, IMHEHHOW U CTOIOYATON TUarpamm.

Hacnaonan ceomempusn

[IpuBoaute mpuMepsl OOBEKTOB OKPYXKAIOMIETO MHpa, HWMEIOMUX (POopMy  HM3YUEHHBIX
TE€OMETPUUECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (DUTYpP, IPUMEPHI PaBHBIX U CUMMETPUYHBIX
duryp.

N300pakaTh ¢ MOMOILBIO ITUPKYJIS, JIMHEHKH, TPAHCIIOPTHPA HA HETMHOBAHHOM M KJeTyaToi Oymare
U3y4YeHHbIE IIOCKUE TeOMETpHUYeCKUe (PUrypsl 1 KOHPUTYpaAIlH, CAMMETPUYHBIE (PUTYPBHI.

[Tonp30BaTbcsl TEOMETPUUYECKMMHU TOHSATUSMHU: PAaBEHCTBO (UIYp, CUMMETPHS; HCIIOJIb30BaTh
TEPMUHOJIOTUIO, CBA3aHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LICHTP CUMMETPUHU.

Haxomuths BenWUYMHBI YIJIOB M3MEPEHUEM C IIOMOIIBID TPAHCIOPTUPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYUHBI, II0JIb30BAThCSA IPHU PELICHHHM 3aJad I'paJyCHOM MEpOil YyIJOB; paclo3HAaBaTb Ha
4YepTeKax OCTPBIN, IPAMOU, Pa3BEPHYTHIM U TYIIOU YIJIBL.

BbluncnaTe UIMHY JIOMaHOM, NMEPUMETP MHOIOYTOJIbHHKA, MOJIb30BAThCSl €AMHULIAMU HU3MEPEHUs
JUIMHBI, BBIPAYKaTh OJITHU €IMHULIbI U3MEPEHUS AJIMHBI YEPE3 IPYTHE.

Haxonuts, HCIIOIB3Ys YEPTEKHBIE HHCTPYMEHTHI, PACCTOSHUS: MEXIY ABYMS TOUKaMH, OT TOYKH 0
IIPSIMOM, JUIMHY IIyTH HA KBAJPAaTHOU CETKE.



Borancnare miomans Guryp, COCTaBICHHBIX M3 MPSMOYTOJILHUKOB, MCHOJIB30BAaTh pa3OueHHe Ha
NpSMOYTOJbHUKH, Ha paBHbIE (QUTYpHI, JOCTPAauBaHHE [0 MPSIMOYTOJIbHMKA; IOJIb30BATHCA
OCHOBHBIMM €IMHULIAMM M3MEPEHUS IUIOLIAAH; BbIPAXKaTh OJHU €IUHULIBI U3MEPEHUs IIJIOLAIU
gyepes Apyrue.

Pacno3HaBath Ha MOJENSIX M HM300paXECHUSAX NHUPAMUAY, KOHYC, IHJIMHIAP, HCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIIMHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N306pakaTh Ha KiIeT4aToil Oymare nmpsiMOYTOJIbHBIHN MapasuieIenune.

Bouncnare  00bEM  MPSIMOYTOJBHOTO — Hapajjienenunena, KyOa, MOJIb30BaTbCsi OCHOBHBIMHU
eIMHUIIAMU U3MEPEHUs 00bEMA; BHIPAXKATh OJHU €IUHHIIBI U3MEpEeHUs: 00bEMa uepes Ipyrue.

Pemrats HecnoKHBIE 3a/1a4d HA HAXO0XKIACHUE T€OMETPUYECKUX BEJIMYHH B IPAKTUYECKUX CUTYaLUsX.

IINIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yNbTaTbl OCBOGHHUS INPOrpaMMbl  y4uyeOHOro mpenmera «MaTemMaTukay
XapaKTepU3yOTC:

IIarproTHYecKkoe BOCIMTAHUE:

IIPOSIBIECHUEM HMHTEpeca K IPOLUIOMY U HACTOALIEMY POCCHUWCKONH MaTEMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKCHHMSAM POCCUMCKUX MATEMATHKOB U POCCUHUCKOW MAaTEMaTUYECKOM IIKOJBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTUX HAyKax M MPHUKIAIHBIX cepax.

I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00s3aHHOCTEH IpayKAaHWHA U PeaTu3alliy €ro Ipas, NPeACTaBICHUEM
O MaTeMaTH4YeCKHMX OCHOBaX (DYHKIMOHUPOBAHHUS PpA3IMYHBIX CTPYKTYp, SBICHHUH, MpPOLELyp
IpakJaHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCH! U IIP.); TOTOBHOCTBIO K 00CYKICHHIO STHUECKUX POOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH MOPAJIBHO-
ATUYECKUX IPUHLHUIIOB B I€ATEIbHOCTU YUEHOTO.

TpyaoBoe Bocnnutanue:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHME€ B PEIIEHUM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOTo 00pa30BaHus Ha MPOTSKEHUU BCEH )KU3HU
ISl YCTIEITHOM MPOo(eCCHOHATBHON IESTEFHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUN; OCO3HAHHBIM
BBIOOPOM U MIOCTPOCHUEM MHIMBHYyaJIbHON TPACKTOPUU 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C yU4ETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTaHue:

CHOCOOHOCTBIO K 3MOIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MaTEMaTUYECKHX OOBEKTOB,
3a]1a4, peIICHUH, pacCyKICHHUI; yMEHUIO BUAETh MaTEMaTUUYECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.
IleHHOCTH HAYYHOI'0 TO3HAHMS:

OpHEHTAIMel B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOLIECTBA, TOHUMAHUEM MAaTEMATUYECKON HAyKH
Kak cepbl 4YeIOBEYECKOM MAEATENbHOCTH, 3TamoB €€ pa3BUTUS W 3HAYMMOCTU IS Pa3BUTHUSA
LMBUJIN3ALMHU; OBJIAJCHUEM SI3bIKOM MaTEMaTHMKd W MaTeMAaTUYECKOM KyJIbTypoH Kak CpeICTBOM
[IO3HAHUS MHUPA; OBJIAJIEHUEM NIPOCTEUIIMMH HABBIKAMU HUCCIIEI0BATENIBCKON AESITEIBHOCTH.
®usuyeckoe BOCIUTAHHE, (OpMUPOBaHHE KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO IPUMEHATh MAaTEMATUUYECKUE 3HAaHUS B HHTEPECAaX CBOETO 3J0POBbs, BEICHUS
3I0pOBOTO 00pasa XHU3HHM (30POBOE IHUTaHHE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH MU OTIbIXA,
peryinsipHas pu3ndeckas akTUBHOCTB); c(hOpMUPOBAHHOCTHIO HABbIKA pe(IeKCUU, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'o K€ MpaBa IPyroro 4yejaoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTUIeCKUX 3HAHUH [T PElIeHNUs 3a/1a4 B 00JIaCTH COXPAaHHOCTH

OKpYy’)Kalollled Cpeapl, IUIAHUPOBAHMSA IIOCTYIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEACTBUN MJIs



OKpY’KaloIIel Cpesibl; OCO3HAHHEM TIJI00aJbHOTO XapakTepa HKOJOTHUECKUX HpoljeM U MmyTed Hx
pelIeHus.

JInYHOCTHBIE pe3yabTaThl, 00eceYHBAONINE ATANTANNIO 00y4aI0IIerocss K H3MeHAI0INMCS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEOIPEAEIEHHOCTH, IIOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHMCIIE YMEHUE YUUTHCS y APYTUX JIOAEH,
npuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIH U3 OIbITA APYTHUX;

HE0O0XOUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (GOpMYIHPOBATH UJEH, MOHITHS,
TUIIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIE paHee HE HM3BECTHBIX, OCO3HABATh AC(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMI0, BOCIPUHHMATH CTPECCOBYIO CHUTYaLUIO KakK
BBI30B, TPEOYIOIMNI KOHTPMED, KOPPEKTUPOBATh NPUHUMAEMBbIE PELICHUS U ICHCTBHSL, (OPMYITHPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yabTaTbl OCBOCHUS NPOTrpaMMbl ydeOHOro mpeamera «MaTemMaTukay
XapaKTEepU3YIOTCS OBJIAJCHUEM VHUBEPCATbHLIMU HO3ZHAGAMEIbHBIMU OeliCNEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PeCYSIAMUGHBIMU OeliCIEUIMU.

1) VHnusepcanvHvle no3nasamenvHble Oelicmsus obecnequgarom @Gopmuposarue 0A308biX
KOZHUMUBHLIX NpOYecco8 obyuaowuxcs (0ceoenue Memooos HNOSHAHUA OKPYICAIOWe20 Mupd,
npUMeHeHuUe 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHuu pabomams ¢ ungopmayue).
ba3oBble Jlornyeckue NeHCTBHA:

BBIIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHMYECKHUX OOBEKTOB, IMOHITHH,
OTHOLICHUHA MEXIy NOHATHAMH; (OPMYIMPOBATH OINPEACICHUS TOHIATUN; YCTaHABIUBAThH
CYULIECTBEHHBIN NMPU3HAK KIACCU(PUKAIIMHM, OCHOBAHUS JJIs1 000OIIECHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHMMATh,  (OPMYJIHpPOBaTh U  NPEOOpPA3OBBIBATH  CYKICHUS:  YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIC,

BBIABJIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TIPOTUBOpEYMsl B (hakTaX, JaHHBIX,
HAOMIOACHUAX M YTBEP)KACHHAX; NpeIsiaraTb KPUTEPUU JUISL BBISBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

IIPOBOJMTL BBIBOABI C MHCIHOJBb30BAaHMEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX M HMHAYKTHBHBIX
YMO3aKJIIOYEHU M, YMO3AKIOYEHHUH 110 AHAJIOTUU;

pa3duparhb 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KICHUHN (TIPSMBIE U OT MMPOTHUBHOTO), IPOBOANUTH
CaMOCTOSITENIbHO ~ HECJIOKHBIE  JIOKA3aTeNbCTBA MAaTeMaTHYeCKUX (PAKTOB, BBICTPAUBATh
apryMEHTalMIO, TPHUBOJAUTH TPUMEpPhl U KOHTPIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIC
paccyXacHus;

BbIOMpATh CMOCO0 pemieHus: y4eOHOW 3adayd (CpaBHHMBAaTh HECKOJIBKO BapUAaHTOB pELICHUS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSITEIBHO BBIACICHHBIX KPUTEPUEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

WCIOJIB30BATh BOMPOCH KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUS; (POPMYIMPOBAThH BOIIPOCHI,
¢buKcupyromye npoTUBopeune, NpodiIeMy, CaMOCTOSATENIFHO YCTaHABIUBATh UICKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIA 3KCIIEPUMEHT, HeOOIbIIoe
UCCIIEZIOBAaHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTW4ecKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOATENIbHO  (hopMynupoBaTh 000OLICHUS W BBIBOABI 0 pPE3yjibTaTaM MPOBEAEHHOTO
HaAOJIOACHNUS, UCCIICIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOJTYUYEHHBIX PE3YyJIbTaTOB, BEIBOAOB H
0000IIIeHMIT;

IIPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IpOLECCa, a TAKKE BBIIBUraTh IPEAIOJIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBHSX.

Padora ¢ undopmanmueii:



BBISIBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIMH, JaHHBIX, HEOOXOAUMBIX JJIsl pEIICHUS
3aJauu;

BbIOMpPATh, AHAIM3MPOBATH, CUCTEMATU3UPOBATh M HHTEPHPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

BbIOMpATh (GOpMy NpencTaBieHUs] WHPOPMAIMKA M WILTIOCTPUPOBATh pelIacMble 3aJaul CXEMaMH,
JararpaMMamu, HHOU rpaduKoil 1 nX KOMOMHAIMSIMH;

OLICHUBATh HAJAEKHOCTh HWHPOPMALMKM MO  KPUTEPUSAM, TPEAJOKCHHBIM YUHUTEIEM WM
c(OpMyYITMPOBAHHBIM CAMOCTOSITENHHO.

2) Vnueepcanvhvie KOMMYHUKAMUGHBIE OelicmBus 00ecnewusaion chopmupoBanHocnb COYUATbHbIX

HABBIKOB 00OYUAIOUUXCSL.
O0menue:

BOCIIPUHUMATH U ()OPMYITHPOBATH CY>KIACHUS B COOTBETCTBUH C YCIOBUSAMU U LENISIMU OOIIEHUS; SICHO,
TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUSI 110 X0y PELIeHHUs 3a7auyi, KOMMEHTHPOBATH MOJIyUYeHHBIH pe3ynbTar;

B X0JIe 00CYXICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOW TEMbI, MPOOJIEMBI, peraeMoi
3aJ]auu, BHICKA3bIBaTh WJICH, HAIlEJICHHbIC HA MOUCK PELICHUS; COMOCTABISATh CBOU CYXKICHHS C
CYXJIECHUSMH JPYTUX YYaCTHHUKOB Juaniora, oOHapy>KMBaTh pa3in4yve U CXOACTBO IMO3UIIMIA; B
KOPPEKTHOH Gopme (HopMyTHUpOBATh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

MIPEACTABIIATH PE3yIbTAThl PELICHUS 33/1a41, SKCIIEPUMEHTA, HCCIIEA0BaHMUs, IPOEKTA; CAMOCTOSATEILHO
BBIOMpaTh (hOPMAT BBICTYIUICHHUS C YYETOM 3324 MIPE3EHTALUHN U OCOOCHHOCTEH ayAUTOPHH.

CotpyannuecTBo:

MOHUMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAWBUAYAIBbHOU pabOThI MPHU peIIeHUN
yueOHBIX MaTeMaTHUYECKUX 3aj[ay; MPUHUMAThH IIeJTb COBMECTHOM IEsTEeIbHOCTH, IIAHUPOBATDH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, pacmpeneniiaTh BUIAbI paboT, MOTrOBApHBATHCS, OOCYXAATh
MIPOLIECC ¥ PE3YNbTAT PabOTHI; 0000IaTh MHEHHUS HECKOJIBKUX JTIOCH;

y4acTBOBAaTh B IPYMNIOBBIX (hopmax paboTsl (00CykIeHHsI, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U
7Ip.); BBIIOJHSATH CBOIO YacTh pabOThI M KOOPIUHHPOBATH CBOM JEHCTBHS C IPYTMMHU YICHAMH
KOMAaHJIbl; OLEHMBATh KAdyeCTBO CBOErO BKJIaJa B OOMUI NPOAYKT IO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VHusepcanvhvlie pezynamueHvle Oelicmeus obecneuusarom QGopmuposanue CMblCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.
Camoopranuzanus:

CaMOCTOSITENIFHO COCTABIIATH IUIaH, aJITOPUTM pEIICHUS 3a/aud (WM €ro 4acTb), BEIOUPATh CIIOCO0
peleHust ¢ y4€TOM MMEIOLINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ yu€TOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJIAJETh CIOCO0aMHM CaMOINpPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3ysibTaTa  pelieHust
MaTeMaTHUYECKOM 3aJaun;

MPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PELICHUU 33a4l, BHOCUTh KOPPEKTUBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAlIGHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTU MOCTABICHHOM I U YCIOBHSIM, OOBICHATDH
NPUYUHBI JOCTIDKEHUS WIM HEIOCTHM)KEHUS LeJIH, HaXOJUTh OMHMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

TEMATHYECKOE INTAHUPOBAHHUE

S knace
Ne Koa-Bo Tema ypoka BosmozkHocTh
ypOKOB HCII0Jb30BAHUA
90P, YMM
1. 43 Harypanbnsle yncia. JIeHCTBUA ¢ HaTypaJIbHBIMU YUCIIAMU




2. 12 Harnsanas reomerpust. JInHUM Ha TIIOCKOCTH https://resh.edu.r
3. 48 OOGBIKHOBEHHBIE IpOoOH w/subject/12/5/
4. 10 Harnsanas reomerpust. MHOroyrosibHUKH
5. 38 JlecaTuaHBIE APOOH
6. 9 Harnsinnas reomerpus. Tena u Gpurypsl B mpocTpaHCTBE
7. 10 IToBTOpEHME

170 Htoro

6 xmacc
Ne Koui-Bo Tema ypoka Bosmo:xHocTh
ypOKOB HCII0Jb30BAHUA
90P, YMM

1. 30 Hatypanbnble uncna https://resh.edu.r
2. 7 Harnsaanas reomerpus. lIpsimblie Ha I10CKOCTH w/subject/12/6/
3. 32 Hpobu
4. 6 Harnsagnas reomerpus. Cummerpus
5. 6 Bripaxenus ¢ OykBamu
6. 14 Harnsaanas reomerpust. @urypsl Ha IJI0CKOCTH
7. 40 [TonoxxurenbHbIE U OTPULIATEIBHBIC YHCIIA
8. 6 IIpencraBieHue qaHHBIX
9. 9 Harnsaanas reomerpust. @urypsl B IpOCTPAHCTBE
10. 20 IToBTOpEHME

170 Htoro

B (denepanbHbIX M perMoHaNbHBIX MPOLEAYpPaX OIEHKH KauecTBa 0Opa30BaHUs HCIOIb3YETCs
nepevyeHpb (KoIupuKaTop) paclpenesieHHbIX M0 KJlaccaM IMPOBEpseMbIX TPeOOBaHMM K pe3ylbTaTaMm
OCBOCHMS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOI'O OOIIEr0 0Opa3oBaHUs U HIIEMEHTOB
COJIep’KaHus 10 MaTEMaTHKE.

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM

o0pa3oBaTebHON NporpamMmel (5 Kiaacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3YIIbTAThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSAEMOTO IIPOTpaMMbl OCHOBHOTO 00I11eT0 00pa30BaHus
pe3yibTara

1 Hucna 1 BBIYUCIICHUS

11 [ToHnMaTh W TPAaBUIBHO YHOTPEOJATH TEPMUHBI, CBSA3aHHBIE C HATypaJIbHBIMU
' YHCcIaMU, OOBIKHOBEHHBIMH U IECATHYHBIMU IPOOSIMH

12 CpaBHMBaTh W YNOPSAJOYHMBATH HATypalbHbIE YHCJA, CPAaBHUBATH B IPOCTEHUIIMX
' citydasix OOBIKHOBEHHBIE IPOOH, AECATUUHBIE APOOH

1.3 CooTHOCUTH TOYKY Ha KOOPJIMHATHOW (YMCIOBOW) IPSIMON C COOTBETCTBYIOIIMM €U



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/

YHCIIOM M M300pakaTh HATypalbHBIE YMCIIA TOYKAMHU Ha KOOPAMHATHOM (YHMCIIOBOIN)
IpsIMOI

Bommonuate  apudmMernueckue  ACUCTBUS € HATypalbHBIMM  YHCIAMH, C

1.4 .
OOBIKHOBEHHBIMH JPOOSIMHU B MPOCTEHIINX CITydasx
1.5 BbINonHATE IPOBEPKY, MPUKUIKY PE3YJIbTaTa BEIYUCICHUN
1.6 OxpyrisTh HaTypajabHbIE YHCIIA
2 Pertenue TekCTOBBIX 3aad
71 Pemate TekcTOBbIE 3ajaud  apu(METHYECKHMM CIIOCOOOM H €  TOMOILBIO
' OpPraHU30BAHHOI'O KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BapUaHTOB
29 Pemarp 3amaun, copepalive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMUYMHBL: CKOPOCTD,
' BpEMS, paCCTOSHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTh
23 Hcnonb30BaTh KpaTKKe 3alMCH, CXEMBI, TAOJIUIbI, 0003HAYCHNUS TIPU PEIICHUH 3a/1a4
24 Ilonb30BaTbcs OCHOBHBIMU €IMHUIAMU H3MEPEHMS: LEHBbI, MAacChl, PaCCTOSHMUS,
' BPEMEHH, CKOPOCTH, BBIPa)KaTh OJHU €AMHUILIBI BEJIMYMHBI YEpPE3 APyTHe
W3BnekaTh, aHAIM3UPOBATh, OLICHUBATH UH(OPMAIIHIO, TIPEACTABICHHYIO B Ta0JIHIIE,
2.5 Ha cTojOyaTroil JuarpamMme, HWHTEPIPETHPOBATH IPEACTaBICHHBIC JIAaHHBIC,
HCII0JIb30BaTh JAHHBIE NIPU PELICHUH 3a/1a4
3 Harnsannas reomerpus
31 ITonb30BaTbCA TE€OMETPUUYECKUMU MOHATUSAMU: TOYKA, IIpsiMasi, OTPE30K, JIyd, yrodi,
' MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPyT'
39 [TpuBOAUTE TpUMEPHI OOBEKTOB OKPYIKAIOLIETO MUPA, UMEIOMUX (POPMY HU3yUEHHBIX
' reoOMeTpHUECKUX HUryp
Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIJlaMHU: BEpIIMHA CTOPOHA; C
33 MHOT'OYT'OJIbHUKAaMHU: yIoJl, BEpLIMHA, CTOPOHA, TUAroHallb; C OKPY>KHOCTBIO: Pajinyc,
IUaMeTp, LIEHTP
34 N300pakaTh U3yueHHBIC T€OMETpHUECKUE (UTYpbl HA HETMHOBAHHOW M KJIETYATOU
' Oymare ¢ MOMOIIBIO TUPKYJIS U JIMHEHKH
35 HaxoauTs JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MIOMOILBIO JIMHEUKH,
' CTPOMUTH OTPE3KHU 3aJaHHOMU JJIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOI'O paanyca
36 Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBajapaTa il HX
' IIOCTPOEHHUS, BBIUUCIICHUS IUIOMAAN U IEPUMETpa
3.7 Bbraucnares nepuMeTp 1 Iiomaas KBaapaTa, NpsiMoyroibHUKa, PUTYp, COCTaBICHHBIX
' U3 IPSAMOYTOJIBHUKOB, B TOM 4Hcie (Uryp, n300pakeHHBIX Ha KJIETYaTOM Oymare
38 ITosp30BaTbCs OCHOBHBIMHM METPUUYECKUMU €IMHULIAMU U3MEPEHUS UTUHBI, IIJI0LIA/1H;
' BBIPAYKaTh OJJHU €IMHUILIbI BETUUYHUHBI UEPE3 IpyTue
3.9 Pacnio3HaBate mapaiienenuies,, KyO, HCHOJb30BaTh TEPMHUHOJIOTMIO: BEpIIUHA,

pebpo, rpaHb, U3MEPEHHST; HAXOAUTh U3MEPEHHs Mapajuienenunena, Kyoa
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Brruucisate 00beM KY6a, napajjeicnuIica 1mo 3aJaHHbIM U3MCPCHUAM, ITIOJIb30BATHCA

3.10
eIMHUIIAMU U3MEPEHUs 00beMa
311 Pematp HeCI0KHBIE 3a7]a4l HA N3MEPEHUE TEOMETPUUYECKUX BEIMUUH B IPAKTUYECKUX
' CUTYyaIHsAX
IIpoBepsiemble 3JIeMeHTHI coep:kanus (5 Kiacc)
Kon IIpoBepsieMbIil 3JIEMEHT COACPIKAHUS
1 HatypanbHble yucna u HyJb
11 HatypanbsHoe uncno. Psn Hatypansubix uncen. Yucno 0. M300paskeHre HaTypatbHbBIX YUCET
) TOYKAaMU Ha KOOPAUHATHOU (YMCIIOBOM) MPSIMOIA
1.2 ITo3unmonHas cuctema cuucienus. Pumckas Hymepanus. JlecaTudaHasi cucteMa CUUCICHUS
13 CpaBHEHHE HATypaJbHBIX YHCEJ, CPAaBHEHHE HATypajlbHBIX uucesn ¢ HyjeM. OkpyrieHue
) HaTypaJIbHBIX YHACEI
CnosxeHue, BBIYMTAHNE, YMHOKEHUE U JIEJICHUE HaTypaJbHbIX ynucen. CBOWCTBO HyJIs NpU
1.4 CIIO)KCHMM, CBOMCTBAa HyJs W €OUHMIBI IpU YMHOXeHuu. IlepemecturenbHoe u
' COUETATEJIbHOE CBOMCTBA (3aKOHBI) CI0KEHUS U YMHOXKEHUS, pacpeeINTEIbHOE CBOWCTBO
(3aKOH) YMHOKEHUS
15 Hcnonb3oBanue OykB Al 00O3HAUEHUS HEM3BECTHOTO KOMIIOHEHTA W 3alMCH CBOWCTB
' apu(pMETHYECKUX ACUCTBUI
16 Jlenutenu v KpaTHbIE 4MCIIa, PA3JIOKEHUE Ha MHOXUTENU. [IpocTeie U cocTaBHBIE YnCIa.
' [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocraTrkom
1.7 CreneHsp ¢ HaTypaJbHBIM IIOKA3aTEJIEM. 3aIIMCh YUCIIA B BUJIE CyMMBI pa3psHBIX CIaraeMblx
UucnoBoe BplpaxkeHue. DBpluuciaeHue 3HAYEHUM YHMCIIOBBIX BBIPAKECHHUM, IOPAIOK
18 BBINIOJTHEHUST JeHCTBUM. lVcronb30BaHME TIpU  BBIUMCIEHHUAX IMEPEMECTUTEIBHOIO U
) COUETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHMSI W YMHOXXEHHMS, DPACIPEAEIUTEILHOTO
CBOMCTBA YMHOKCHUS
2 HpoOu
[IpencraBnenue o apodu Kak crocode 3amucy 4yacTh BenuduHbl. OOBIKHOBEHHBIE ApoOu.
21 [IpaBunbHBIE W HempaBuWibHBIE ApoOu. CMelnaHHas OpoOb, MPEACTaBIEHUE CMEIIAaHHON
' apoOu B BUJE HEMPAaBHIBHON APOOM M BBIACIICHHE LIEJON YAaCTH YMCIIA U3 HEMPABUIHLHON
npobu. 3o0paxeHue qpodeit TouKkaMu Ha YUCIOBOU MPSMOA
29 OcnoBHoe cBoicTBO apobu. Coxpamienue npobeid. IlpuBenenue apodu K HOBOMY
' 3HameHareno. CpaBHEHHE qpooeit
23 CrnoxeHue W BbIUMTaHUE JpOoOei. YMHOXXEHHE U JIeleHue IpoOel, B3aMMHO-OOpaTHbIC
) npobu. HaxoxaeHne 9acTu 1eNoro U Iesioro 1Mo €ro 4acTh
Hecstuunas 3anuch Apodei. [IpeacraBnenue necATHUHON ApoOU B BHIIE OOBIKHOBEHHOM.
24 N300pakeHne 1eCATHUHBIX ApoOEH TOUKaMH Ha YUCIIOBOM MpsiMoil. CpaBHEHHE 1€CATHUHBIX

npoOeit
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2.5 Apudmernueckne AeUCTBU ¢ AECATUIHBIMU ApoOsSMHU. OKpYTIIeHHE JeCATUYHBIX ApoOeii

3 Perienue TeKCTOBBIX 3a1a4

3.1 Pemienue TeKCTOBBIX 33724 apu(METHUECKUM CIIOCOOOM

Pemenue nornyeckux 3amad. Pemienue 3amau mepeGOpoM BceX BO3MOXHBIX BapHaHTOB.
Hcnonb30BaHue MpH pelieHNH 3aa4 TaOIHIl U CXeM

3.2

Pemenue 3amau, comepkaniux 3aBUCUMOCTH, CBSI3BIBAIONINE BEIMYUHBI: CKOPOCTh, BPEMs,
33 paccTosiHue, 1eHy, KOJTUYeCTBO, CTOMMOCTh. EMUHUIIBI U3MEpEeHHsI: MacChl, 00beMa, IICHBI,
paccTosiHus, BPEMEHH, CKOPOCTH. CBSI3b MEXKIy €IMHULIAMU U3MEPECHHSI KaXKI0W BETUIHHBI

34 Permenrie oCHOBHBIX 3a/1a4 HA JpOOH
3.5 [IpencraBneHue qaHHBIX B BUAE TAOJUIl, CTOIOYATHIX TUATPAMM
4 Harnsannas reomerpus

Harnsinnelie npencraBieHus o GUrypax Ha mjIOCKOCTH: TOUKa, MpsiMast, OTPE30K, JIyd, yrod,
4.1 JIOMaHasi, MHOTOYIOJIbHHK, OKpPY’KHOCTb, Kpyr. Yroia. IIpsMoH, OCTpbIl, Tylmoun u
Pa3BEPHYTHIN YIJIbI

JInuHa  oTpe3Kka, METPUYECKHE €OUHULBI JJIMHBL  [[1MHa JIOMaHOW, mNepUMETP

4.2
MHOI'OyrOJIbHUKA. I3MepeHne U oCTpoeHUeE YIJIoB € IIOMOLIBbIO TPAaHCIIOPTHPA

Harnsinnaeie npencraBieHust o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK, MPSMOYTOJIBHUK,

4.3
KBaJ[paT, TPEYTOJIbHUK; O PABEHCTBE (QPUTYpP

N3o6paxkenue ¢uryp, B TOM 4ucie Ha kietdatoi Oymare. [Toctpoenne koHpurypamuii u3
4.4 yacTeil MmpsiMOH, OKPY)KHOCTM Ha HEJIMHOBAaHHOM M Kier4yaroil Oymare. Vcmosip3zoBaHue
CBOMCTB CTOPOH M YIJIOB NPSIMOYIOJIbHUKA, KBaapaTa

Hnomam; npsAMOYTOJIbHHUKa U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 MPAMOYI'OJIbHUKOB, B

4.5 =
TOM 4Hcie puryp, n300pakeHHBIX Ha KJIeT4aToi Oymare. EqMHUIIBI n3MepeHus TUIomaan
Harnsigaele  mpenctaBieHUss O NPOCTPAHCTBEHHBIX — (UTypax:  MPSIMOYTOJBHBIN
46 napajenenunes, Ky0, MHOrorpaHHUKH. V300paskeHHE NPOCTEHUIINX MHOTOTPAHHUKOB.
' Pa3BepTku kyOa m mapamnenenunena. Co3ganue mMojeneii MHOTOTpaHHUKOB (U3 Oymarw,
IIPOBOJIOKH, TUTACTUJIMHA U APYTUX MaTepUaloB)
4.7 O0BeM npsIMOYToJIBLHOTO Napaiienenunesa, Kyoa. Equauier namMepenus oobema
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTebHON NporpamMmel (6 Kaacc)
Kon [IpoBepsieMble IpeIMETHBIE PE3YIIbTAThl OCBOCHHUS OCHOBHOM 00pa30oBaTeIbHOM
MIPOBEPSIEMOTO MPOrPaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS
pe3ynbrara

1 Yucna ¥ BEIYUCIIEHUS

3HaTh ¥ NOHUMATh TCPMUHBI, CBA3AHHBIC C PA3JIMYHBIMA BUAaMH YHUCCIT U cnocobamMu

1.1 .
UX 3aMUCH, NMEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHON (OPMBI 3amMCH YMCIA K
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Ipyrou

CpaBHI/IBaTL " ynopsaaoduuBaThb LCIIbIC YUCIIa, OOBLIKHOBEHHEIE U ACCATUYHBIC I[pO6I/I,

1.2
CpPaBHMBATh YMCJIa OJTHOTO U Pa3HbIX 3HAKOB
BrInonHATE, coyeTas yCTHbIE M TUCbMEHHBIE MTPUEMBI, apu(pMeTHUeCKHUe IeHCTBUS C
1.3 HATYpaJbHBIMH M IIEJIBIMH YHUCIAMHU, OOBIKHOBEHHBIMH M JIECATHYHBIMU APOOSMHU,
MI0JIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMU
BbluMcnaTe 3HAYEHWS YUCIOBBIX BBIPAKEHWUH, BBINOJIHATH HPUKHUIKY U OLIEHKY
1.4 pe3yibTaTta BBIYMCICHUHN, BBIMOIHATH MPEOOpPa3OBaHMs YHMCIOBBIX BBIPAKCHHNA Ha
OCHOBE CBOMCTB apu(hMETHUECKUX ACUCTBUIM
1.5 OKpyrasTh Leble YUcia U JeCATUYHbIe JPpoOr, HAXOIUTh MPUOIMKEHUS YUCET
1.6 CooTHOCUTH TOUKY Ha KOOPAMHATHOM INPSMOM C COOTBETCTBYIOIIMM €H YMCIOM U
' n300pakaTh yMcia TOYKaMU Ha KOOPAMHATHOM MPSMON, HAXOAUTh MOIYJIb YUCIIA
17 CooTHOCUTH TOYKY B IPSIMOYTOJIBHOM CHUCTEME KOOPJIMHAT C KOOpAMHATAMU ITOU
' TOYKHU
1.8 OKpyrasTh Leble YUCa U JeCATUYHbIe JPOoOU, HAXOIUTh MPUOIMKESHUS YUCElT
2 YucnoBbie U OyKBEHHBIC BHIPAKECHHUS
[ToHnMaTh M yOTPEOIATh TEPMHUHBI, CBSI3aHHBIE C 3aITUCHIO CTETIEHU YHCIIa, HAXOIUTh
2.1 KBaJpaT M KyO 4Kcia, BBIUMCIATH 3HAUEHUS YMCIOBBIX BBIPAKEHUH, COJEpKaIuX
CTEIIEHU
29 [Tonb30BaTbed NpU3HAKAMU JENMMOCTH, PACKJIaAbIBaTh HATypaJbHbIE 4YHCIIA Ha
' [IPOCTBIE MHOXXUTEIU
23 [Tonp30BaTbest MacITaboOM, COCTABIISATH MPOTIOPLIUN U OTHOLICHHS
Hcnonb3oBate OykBbI At 00O3HAUCHHsI YHMCEN MpPU 3alUCH MaTeMaTHUECKUX
24 BBIPA)XEHUH, COCTABIIATh OYKBEHHBIE BBIPAKEHHSI M (HOPMYJIbI, HAXOAUTh 3HAYCHHUS
OYKBEHHBIX BBIPAKECHUI
2.5 Haxonutb HEU3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Perienue TeKCTOBBIX 3a1a4
3.1 Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33]]a4l apU(PMETUIECKIM CIIOCOOOM
3 Pemarp 3amaum, cBsI3aHHBIE C OTHOLIEHHMEM, IPONOPLUOHAIBHOCTHIO BEJINYMH,
) MPOIIEHTaMU, PeIIaTh TPU OCHOBHBIC 3a/1a4M Ha IPOOU U MPOLIEHTHI
Pemarp 3amaun, copepaliye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMUYUHBL: CKOPOCTD,
33 BpeMsl, PACCTOSHHE, LIEHY, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTDb, BpEMs,
' 00beM pPabOThI, HCHONB3Yys apupMETHYECKHE JeHCTBUS, OLEHKY, NPUKUIAKY;
10JIb30BAThCS €AMHUIIAMH U3MEPEHUS] COOTBETCTBYIOIINX BEINYMH
34 CocTtaBisaTh OYKBEHHBIEC BRIPXKEHUS 110 YCIOBHIO 33/1a4H
35 W3BnekaTh nHGOpPMALKIO, IPEICTABICHHYIO B Ta0JIUIaX, HAa IMHEHHOM, cTono4aToi

WIM KPYroBOM JuarpaMMax, WHTEPIPETUPOBATh IIPEICTABICHHBIE JaHHBIC,
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HCIOJIb30BATh JAHHBIC IIPHU PCIICHUUN 3a1a4

3.6

[IpencraBnsaTh HHGOPMAIUIO C TOMOIILIO TAOJHII, TUHEHHON U CTOIOYATON TUarpaMm

Harnsannas reomerpus

4.1

[TpuBOAUTE TpUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOMUX (POPMY HU3yUEHHBIX
TE€OMETPUUECKUX IUJIOCKUX M TPOCTPAHCTBEHHBIX (DUTYp, NpUMEpHl pPaBHBIX H
CUMMETPUYHBIX QUTYD

4.2

N300pakaTh C MOMOIIBIO IUPKYJS, JUHEHKH, TPAHCHOPTHPA HA HEIMHOBAHHOM U
KJIeT4aTol Oymare u3y4eHHbIE IJIOCKHE TeoMeTpuieckue purypsl u KOH(pUTrypanuy,
CUMMETPUYHBIE (PUTYPBHI

4.3

[Tonp30BaTbcsl TEOMETPUUYECKUMHU TOHATHSMH: PaBEHCTBO (UTYp, CHUMMETpPHUS;
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYI0 C CUMMETPHUEN: OCb CUMMETPUHU, LEHTP
CUMMETpUU

4.4

Haxonuth BeIMYUHBI YIIIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTDH YTIIbI
3aIaHHON BEJIMYMHBI, I10J1b30BATHCS MIPU PELICHUU 3a4a4d T'PagyCHOW MEPOU YIJIOB,
pacrio3HaBaTh Ha YepTekKax OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIION YIJIb

4.5

Breraucaars JJIUHY JIOMaHOﬁ, MNEPpUMETP MHOTOYTOJIbHUKA, MMOJIb30BATHCA CAUMHUIIAMHU
HU3MCPCHUA NJIMHBI, BBIPAXKATh OJHU CAUHUIBI U3SMCPCHUA JJIMHBI YCPC3 APYTHUC

4.6

Haxonutb, wHCHonb3ys 4YEpTEKHBIE HWHCTPYMEHTBI, PACCTOSHUSA: MEKIY JBYMs
TOYKaMH, OT TOYKHU 10 NPSIMOM, JJIMHY IIyTH HA KBaJPATHOU CETKE

4.7

Bbruucnare miomanbs GUryp, COCTaBICHHBIX W3 MPSMOYTOJIBHUKOB, HCIOJIb30BAThH
pa3bueHue Ha TOPSAMOYTOJbHHMKM, Ha paBHbIE (UTYpHl, JOCTpaUBaHHE [0
IIPSAMOYT'OJIbHUKA, II0JIb30BAaTbCA OCHOBHBIMM E€IMHHULIAMM H3MEPEHHUS IUIOLIAJM,
BBIPAXXaTh OJJHU €AUHULBI U3MEPEHUS IUIOLIAAU Yepe3 Apyrue

4.8

Pacnio3HaBaTh Ha MOJENAX M M300paKECHUAX MHPAMHUIY, KOHYC, IHIIMHJD,
UCTOJIb30BAaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHKE, pa3BEpPTKa

4.9

N300pakaTh Ha KJIeT4aToil Oymare mpsiMOYTrOJIbHBIN Mapasuieenumne/

4.10

Bbuucnare 06beM  MPSIMOYTOJBHOTO —Mapajuiesienunena, Ky0a, MoIb30BaThCs
OCHOBHBIMH €MHUIIAMH U3MEPEHHUs1 00beMa

4.11

Pemarr HecoXHBIC 3aa4i Ha HaxXO0XACHUC TCOMCTPHUYCCKUX BCJIHWYUH B
MPAKTUYCCKUX CUTYyaAlUAX

IIpoBepsiemble 3JIeMeHTHI coep:xkanus (6 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

HarypainbHble uncia

1.1

Apudmerndeckue ACHCTBHS C MHOTO3HAUHBIMM HATypaJbHBIMH 4YHCIaMH. YUCIIOBBIE
BBIPQ)KCHUS, TOPSIOK JEHCTBUH, UCHONb30BaHUEe CKOOOK. Vcmonb3oBanue mpu
BBIYUCIICHUAX IIEPEMECTUTEIILHOIO U COYETATEIBbHOIO CBOMCTB CIIOKECHHMS M YMHOXECHUS,
pacIpeAeIuTEIbHOIO CBOMCTBA YMHOXKECHUS
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1.2

OxpyrieHne HaTypaJIbHbBIX YUCEI

JlenuTenu ¥ KpaTHbIE YMCIia, HAanOOMBIINN OOIIHIA 1eUTEeNb U HAaUMEeHbIIee o0111ee KpaTHoe.

1.3
JlenuMocCTb CyMMBI U IPOU3BEIEHUS
1.4 JleneHue ¢ 0CTaTKOM
2 HpoOu
21 OObIkHOBEHHAas! ApoOb, OCHOBHOE CBOMCTBO ApoOH, cOKpaineHue apodeil. CpaBHeHHE U
' yIopsI0YMBaHUE ApOOei
29 Pemienue 3amau Ha HaXOX/IEHUE YAaCTH OT IIEJIOTO M IIeJIOro 1Mo ero yacTtu. /[pobHoe uncio
) Kak pe3yJIbTaT JACIICHUs
23 [IpencraBneHuie necATUYHONH ApoOU B BHAE OOBIKHOBEHHOW IpOOM M BO3MOXHOCTH
' npeJCcTaBIeHUs OOBIKHOBEHHOHN IPOOH B BUJE NECITUIHON
24 JlecaTuuHble qpoOu U METpHUECKas cucTeMa Mep. Apu(MeTnyeckue AeHCTBUS U YUCIIOBBIE
' BBIPQ)XEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMU
25 OtHomenue. /[leneHne B nmaHHOM OTHoumeHMH. Macmrad, nponopuus. lIpuMeHnenue
' MIPONOPLUI IIPU PELIEHUN 3a1a4
[Tonstue nponeHTa. Beluncienne npoueHTa OT BEIUYMHBI U BEJIWYMHBI 110 €€ MPOLEHTY.
2.6 BripakeHne nmpoIeHTOB AeCATUYHBIMU Ipo0sMu. Pemenue 3a1ay Ha Ipo1ieHTHI. Beipaxkenue
OTHOILIEHHUS BETMYHH B IIPOLIEHTAaX
3 [TonoxxurenbHbIE U OTPULIATEIbHBIE YHCIIA
ITonoxxurenbHble U OTpULATENbHBIE Ynciaa. Llensle uncia. Moxynp uncia, reoMmeTpuyecKas
3.1 MHTEpHpeTanus Moy uncia. M3o0paxeHne dnces Ha KOOpAMHATHON pssMoid. Yuciossie
poMexyTku. CpaBHEHUE UnCen
3.2 Apudmerndeckne AeUCTBUS ¢ TOIOKHUTEIBHBIMHI U OTPULIATEIIEHBIMU YHCIIaMU
33 IIpsimoyronbHasi cucreMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
' abcrucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpAUHATHOHN MIOCKOCTH
4 ByKBEHHBIE BBIpaKEHUS
[Tpumenenne OyKB AJisl 3alIMCH MAaTEMaTHYECKUX BBIpAXEHUH W mpeiokeHuil. CBoiicTBa
4.1 apupMeTHYECKUX NeicTBUI. ByKBEHHbIE BBIpayKEHHSI i YUCIIOBBIE TOJICTAHOBKU. byKBEHHbIE
pPaBEHCTBA, HAXOKJEHNE HEN3BECTHOIO KOMIIOHEHTA
49 @®opmyibl, GopMyJbl MEpUMETpa W IUIOUIAJM TNPSMOYTojJbHHKA, KBajapara, oObema
' napasuiesienunesa u Kyoa
5 Pertenure TekCTOBBIX 3a7ad
5.1 Pemienue TeKCTOBBIX 33a7a4 apu(METHUECKUM CITIOCOOOM
5.2 Pemenue normueckux 3agad. Pemenne 3agau nepe6opoM Bcex BOZMOKHBIX BAPHAHTOB
53 Pemenue 3amau, coaepkammx 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJIUYHMHBI: CKOPOCTb, BPEM,

paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTD, POU3BOIUTEIBHOCTD, BpeMs, 00BEM padOTHI.
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EnuHuIbl n3MepeHus: Macchl, CTOUMOCTH, PACCTOSIHUS, BpEMEHH, CKOPOCTH. CBSI3b MEKIY
eAMHULAMU U3MEPEHUSI KaXKIOU BEIIMYUHBI

Pemenue 3aaa4, CBA3aHHbIX C OTHOMICHUCM, ITPOIIOPIUOHAJIBHOCTBIO BECJIMYHH, IIPOLUCHTAMU,

54
pellIeHrne OCHOBHBIX 3a7a4 Ha ApoOU U MPOLIEHTHI
55 OrneHka W MPHUKHUIKA, OKpyrJieHHe pesyibrara. CocraBieHue OyKBEHHBIX BBIPRKEHUH IO
) YCIIOBHIO 33]1a4H.
56 [IpencraBnenne NaHHBIX C MOMOINBIO Tabmui U auarpamm. CtosnOvarbie AMarpamMebl.
' UreHne KpyroBuIX AUarpaMm
6 Harnsannas reomerpus
6.1 Touka, mnpsmas, OTpPe30K, Jyd, YyroJ, JIOMaHas, MHOIOYTOJIbHHMK, YETBIPEXYT'OJbHUK,
' TPEYTOJIbHUK, OKPYKHOCTb, KPYT'
6.2 B3aumHoe pacrnosnokeHue JABYX NpAMBIX Ha IUIOCKOCTH, NapajuleibHbIE IPSIMBIE,
' NEPIEHIUKYJISIPHBIE MTPSIMbIE
63 N3mepenue pacCTOSTHUM: MEXAY ABYMs TOYKaMHM, OT TOYKH JI0 IIPSIMOM, IJIMHA MapLIpyTa Ha
) KBaJPaTHOU CETKE
6.4 W3mepenue 1 NoCTpOEHHE YIII0B C MOMOLIBIO TPAHCIIOPTUPA
6.5 Bunst TPEyroJbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIOYTOJIBHBIN,
) paBHOOEIPEHHBIN, PABHOCTOPOHHUIA
6.6 UYerslpexyroabHuk. IIpsaMOyrosbHUK, KBaapaT: UCIOJIB30BAHHUE CBOWCTB CTOPOH, YIVIOB,
) aroHajieu
6.7 N300paskeHre reoMeTpudeckux (GUryp Ha HEIMHOBaHHON Oymare ¢ HCHOJIb30BaHHUEM
' LUPKYJIS, JIUHEHKH, YyTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTtyaroit Oymare
6.8 IlepumeTp MHOTOYrOJIbHHUKA
6.9 [Tonatue miomaan GUrypsl, eOUHULBI U3MEpeHus Tuomaan. [IpubamkeHHoe n3MepeHne
' wiomaan (Guryp, B TOM YMCIIe Ha KBaJIPaTHOU CeTKe
6.10  |IIpubnmxeHHOE U3MEpEHHEe JUIMHBI OKPY>KHOCTH, IIJIOIIAIN KpyTra
6.11 |Cummerpus: LeHTpanbHasi, oceBas U 3epKayibHas. [locTpoeHne CHMMETPUYHBIX QUTYP
Harnsiiaele mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (pUrypax: nmapajuienenunes, Kyo, npusma,
6.1p |THPaMHIa, KOHYC, LWWJIMHJp, Miap M cdepa. M3o0paxeHne MpOCTPAHCTBEHHBIX (UTYP.
’ IIpumepsl pa3BepTOK MHOIOIPAaHHUKOB, LMIMHApa M KoHyca. Co3naHue Mojenen
MPOCTPAHCTBEHHBIX (puryp (U3 Oymaru, MpoBOJIOKH, IUTACTHIINHA U APYTUX MaTEPHAJIOB)
6.13 [lonatue  oObema, eOMHUIBI  U3MepeHuss obObema. OO0beM  MPSIMOYTOJIHHOTO

napajienenunena, Kyoa

Padouast nporpamma no anredpe B 7-9 kiaaccax.

OOmiee 4nciIo 4acoB, OTBEIEHHBIX HAa M3ydeHHE Y4eOHOro MOAyis «Anredpa» ydeOHOro mpeamera
«MatemaTtukay Ha ypoBHE OCHOBHOTO 0011ero oopasoBanusi, — 306 u. (7-9 xnaccel — 3 4. B HEJEINIO).
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COJEPKAHUE

7 knace

Yucna u eviuucnenus
PanunonajbHbIE YHCIa

JpoOu 0OBIKHOBEHHBIE U IECTUYHBIE, TIEPEX0]T OT OJHOM (hOpMBI 3anKcu Ipobei k aApyroi. [Tonsrue
palMoOHAIBFHOTO YUCIIA, 3aIIUCh, CPABHEHUE, YIIOPIIOYNBAHUE PAIIHOHAIBHBIX YHCel. ApUPMETHIECKHE
JeWCTBUS C pallMOHATIBHBIMH YHcIaMu. Perenue 3a1au u3 peajabHOI NPaKTHKKM HA YacTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: OINpenesieHHe, MpeoOpa3oBaHUE BHIPAKEHUH HAa OCHOBE
OIIpEeCIICHUSI.

[IporneHTshl, 3arMch MPOLIEHTOB B BHJIE APOOH U IpoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha
IIPOLIEHTHI, PELIEHHUE 3a/1a4 U3 PeaIbHON IPAKTUKHU.

[IpumeHeHne MPU3HAKOB AEITUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATYPAJIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpSAMasi M 0OpaTHast IPOMOPLUOHATBHOCTH.

Anzebpauueckue eviparxcenus

[lepemeHHBIE, YMCIIOBOE 3HAUEHHUE BBIPAXKEHUS ¢ NIepeMeHHOU. [IpecTaBnenne 3aBUCUMOCTH MEXAY
BEJIMYMHAMU B Buze (HopMyIbl. Beraucienus mo popmyram.

[IpeoOpazoBanne OyKBEHHBIX BBIPQKEHHH, TOXKJAECTBEHHO paBHbIC BBIPAXKECHUS, MpaBUIa
npeoOpa3oBaHusl CyMM W TIPOW3BEICHUH, MpaBWJia PACKPHITUS CKOOOK M IPHUBEACHUS IOJO0OHBIX
CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM.

OpnowieHsl u MHorouneHsl. CreneHb MHoOrowieHa. CllO)K€HHE, BBIYMTAHUE, YMHOXEHHE
MHOTro4JI€eHOB. POpMyJIbl COKPALIEHHOIO YMHOXEHUS: KBaJpaT CyMMBI U KBaapaT pa3sHocTd. Dopmyna
pa3HOCTH KBaApaToB. Pa3yio)keHrne MHOTOUJIE€HOB HA MHOYKHUTEIIN.

Ypasnenus u nepasencmea

YpaBHeHHe, KOPEHb YpaBHEHUs, ITpaBHiIa IpeoOpa3oBaHus ypaBHEHUs, PABHOCUIBHOCTh YPaBHEHUH.

JIuneiiHOe ypaBHEHUE C OJHOM IIEPEMEHHOMW, YUCIO KOPHEH JMHEHHOIO YPaBHEHHUs, PEILICHUE
JTUHENHBIX ypaBHeHUI. CocTaBlieHME ypaBHEHUH 10 YCIOBHIO 3aJa4M. PelleHne TEKCTOBBIX 3a1ad C
[IOMOILBIO YPAaBHEHUIA.

JIuHeitHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U ero rpaduk. Cucrema AByX JIMHEHHBIX ypPaBHEHUH C
IBYMsl TIEpeMEHHBIMU. PelieHue cucteM ypaBHEHMH CIIOCOOOM IOACTAaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 3314 C IOMOIIbIO CUCTEM YPaBHEHHUH.

Dyukyuu

Koopaunata Toukn Ha mnpsmoil. UucioBble npomexyTKu. PaccrosiHMe MexXIy ABYMs TOYKaMU
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyrombHas cucrema koopauHatr, ocu Ox u Oy. AGcimcca 1 OpIuHaTa TOYKH Ha KOOPAUHATHON
iockoctu. [Ipumepsl rpadukoB, 3a1aHHBIX GopMynaMu. UteHne rpa)ukoB pealbHbIX 3aBUCUMOCTEH.

Ionstne ¢dynkumu. I'padux ¢ynkuun. CoiictBa ¢ynkuuil. Jluneitnas ¢ynkuus, e€ rpaduk.
I'paduueckoe perieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 kiracc

Yucna u éviuucnenus

KBanparusiii kopeHb u3 uncna. [lonstue 06 uppanmoHanbHOM 4yHucie. JlecsaTuyHble TPUOIIKEHUS
uppanroHaIbHbBIX uncen. CBolcTBa apu(METHUECKHMX KBAJpPATHBIX KOpPHEM M MX NPHUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BHIPAKECHUN U BBIYMCICHUSAM. J{eficTBUTENbHBIEC YHCIA.

Crenens ¢ 1enpIM MoKaszaresnaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YKCIa.

Anzebpauueckue eviparxcenus

KBaznpaTHslil TpEXUiieH; pa3ioKeHNE KBAaIPaTHOTO TPEXUJIEHA HA MHOKUTEIH.
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Anrebpanyeckass 1podb. OcHOBHOE CBOICTBO anreOpanueckoil apodu. CriokeHue, BHIYMTAHUE,
YMHOXEHHE, JelieHue anredpandeckux apoOeil. ParionanbHble BRIpaXXEHUS U UX MTPeoOpa3oBaHuUe.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, (opmyia KOpHEH KBaapaTHOro ypaBHeHusa. Teopema Buera. Pemenue
YpaBHEHMH, CBOIAIIMXCS K JHMHEWHBIM M KBaapaTHeIM. [Ipocteiimme IpoOHO-paroHaTbHbIC
YpaBHEHUS.

I'paduueckas nuaTEpIpeTaIM YPABHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aa4 areOpanyeckiuM CrocoOoM.

UucnoBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OQHOM NEepeMEHHOW. PaBHOCHMIBHOCTB
HepaBeHCTB. JIMHeHbIE HEpaBEHCTBA ¢ OJIHOM nepeMeHHON. CHCTEMBI IMHENHBIX HEPABEHCTB C OJJHOM
[IEPEMEHHOM.

Dyukyuu

[onsarue ¢pynkuuu. O6IaCTh ONpeeIeHUs] U MHOXKECTBO 3HadeHUH (pyHKmu. CrocoObl 3a1aHus
(byHKIMHA.

I'padux ¢ynkumu. Urenue cBoiictB QyHkimm mno e€¢ rpapuxy. [Ipumeps rpaduxoB (yHKIMH,
OTpaXkaroLUX PEAJIbHBIE IIPOLECCHI.

@DyHKIUH, ONUCHIBAIOLINE NPAMYIO0 U OOpaTHYIO MPOMOPLUOHATIbHBIE 3aBUCUMOCTH, UX TPaUKH.
Oyukmun y = x2,y = x5,y =\x,y = |x|. [paduaeckoe peleHie ypaBHEHHH U CHCTEM YPaBHEHHIA.

9 kJ1acc

Yucna u eviuucnenus
JlelicTBUTEILHBIE UM CJIA

ParmonanbHbple yuclia, UppalMOHATIbHBIE YMCIIA, KOHEUHbIE U OCCKOHEUHBIC IECATHYHBIC IpoOu.
MHOXeCTBO JIeHCTBUTENBHBIX YHCEI; ACHCTBUTENbHBIC YNCIAa KaK OCCKOHEUHbIE NECSITUYHBIE JIPOOH.
B3anMHO 0IHO3HaYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIECUCTBUTENIBHBIX YMCENI U KOOPIAUHATHON
IIPSIMOM.

CpaBHeHHUE IEHCTBUTENIBHBIX YUCEll, apupMEeTUIECKHE JCHCTBUS C JeHCTBUTEIILHBIMU YHCIIaMHU.

PazMepsl 00bEKTOB OKPYKAIOIIEr0 MUPa, JNINTELHOCTh MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[MpubnmxénHoe 3HaYCHHE BEIMYMHBI, TOUHOCTh Npubmmwkenus. Okpyrinenue uucen. [lpukuaka u
OLICHKA pe3yJIbTaTOB BBIYUCIICHUN.

Ypasnenus u nepasencmea

JIuneiinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEHBIM.

KBanparHoe ypaBHeHue. Penienne ypaBHEHMI, CBOIAIIMXCS K KBaIpaTHbIM. bUKBaIpaTHOE ypaBHEHMUE.
[Ipumeps! penieHyst ypaBHEHUM TPETbEU U YETBEPTOU CTENCHEN Pa3I0KEHUEM HA MHOXKUTEIIN.

Pemenue 1poOHO-paIlMOHAIBHBIX YPABHEHUH.

Perrenne TeKCTOBBIX 3aa4 aJre0pandeckKiuM METOOM.

VYpaBHeHHE ¢ IByMs NIEpEMEHHBIMU U ero rpaduk. Pemenne cucreM OBYX JTUHEWHBIX YpaBHEHHI C
JIBYyMs IIEpEMEHHBIMU. Pemenue cucreM JByX YpaBHEHHM, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpO# cTeneHu. ['paduueckas HHTEpIpeTaLus CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3aa4 areOpanyeckKiuM CrocoOoM.

Yucnossle HEPaBEHCTBA U UX CBOMCTBA.

PewreHne MMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. PerieHne cucTeM JIMHENHBIX HEPaBEHCTB C
onHO mepemeHHoi. KBanparHbie HepaBeHCTBA. ['paduueckast MHTEpIIpeTalsl HEPABEHCTB U CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

Dyukyuu

Kanparuunas ¢ynkmus, e€ rpaduk u coiicta. [lapabona, KOOpJUHATHI BEPIIMHBI TapadoIIbl, OCh
CUMMETpPUHU TTapadoIIbI.

I'paduku Gynkmmii: y = kx,y = kx + b,y = k/x,y = x>,y =\x,y = |x| u ux cBoiicTaa.
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Yucnoevie nocnedosamenbHOCHU U NPOZPeCCUl.

[ToHsTHE YMCIOBOM TOCTIEIOBATEIHPHOCTH. 3aJaHHE MMOCIECIOBATEILHOCTH PEKYPPEHTHON (hOpMyIoit
1 GOpMyIIOii n-ro YiieHa.

Apudmernueckass U reomeTpuueckas mnporpeccuu. Popmyibl n-TO uieHa apuMETHYECKOW U
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3o6pakenue 4ieHOB apu(METHUECKON U TeOMETPUIECKOM MPOrpeccuii TOUKaMu Ha KOOPAWHATHOM
IJI0CKOCTH. JIMHENHBIN 1 3KCIOHEHUANIbHBIN pocT. CII05KHBIE TPOLIEHTHI.

IIJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
IMPOT'PAMMBI KYPCA (I1IO TOAAM OBYYEHUA)

OcBoenne ydeOHOrO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUS JOJHKHO
o0ecreunBaTh JOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJ1acc

Yucna u evluucienus

BrbimonHATe, coueTas YCTHBIE W IUCHbMEHHBIE NPUEMBI, apu(METHUECKUEe ACUCTBUS C
palMoOHaIbHBIMU YHCIAMHU.

HaxoauTp 3HaYeHHs YMCIIOBBIX BBIPAXKEHUI; TIPUMEHATh Pa3HOOOpPA3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHUH, CONEpKAIIUX OOBIKHOBEHHBIC M JECSTUYHBIC
Ipoow.

[lepexoautpb oT 0/1HOM (POPMBI 3aITUCH YHCEN K IpYyroi (Ipeodpa3oBbIBaTh JECATUYHYIO APOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JAECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATHUHYIO
IpOOb).

CpaBHUBATh U YIIOPSAI0YMBATH PALIMOHAIBHBIE YHCIIA.

OxpyriasaTh yncna.

BBINONHATE NPUKHUAKY U OLEHKY pE3yJibTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHHUH YHCIIOBBIX
BBIPAKCHUM.

BbInonHATE AEUCTBUS CO CTENEHSMHU C HATYPaJIbHBIMM [10KA3aTEISIMU.

[IpumeHATs NpU3HAKK JENUMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATypaIbHBIX YHCEL.

Pematp 1NpakTHKO-OPUEHTUPOBAaHHBIE 3aJaud, CBA3aHHBIE C OTHOLICHMEM BEJIMYMH,
IPONOPLUOHAIBHOCTBIO BEJINYMH, IPOLEHTAMH; HWHTEPIPETUPOBATh PE3YJbTATHl PEIICHUS
3a/1a4 ¢ y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonp3oBath anreOpanyueckyro TEPMUHOJIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHHS yU4eOHOTO MaTepuana.

HaxonuTe 3HaueHs1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.
BrimonHATe mpeoOpa3oBaHusl LENOTO BHIPRKEHUS B MHOTOWIEH IMPHUBEICHHEM IMOIOOHBIX
CJIaraéMbIX, paCKpBITUEM CKOOOK.

BBINOMHATE YMHOKEHUE OTHOUJIEHA HA MHOTOUYJIEH U MHOTOUIEHAa HA MHOT'OWIEH, IPUMEHSTh
(dbopMyIIBI KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy11ecTBIATh pa3iokeHHe MHOTOUWJICHOB Ha MHOXKUTEIIM C TIOMOIIBIO BHIHECEHHSI 32 CKOOKHU
O0IIEero MHOXXHUTENS, TPYNIUPOBKU CIIAaTraeMblX, HPUMEHEHUS (QOpPMYJI COKpaIEHHOTO
YMHOKEHHS.

[TpumensaTh peoOpazoBaHUs MHOTOWIECHOB Uil PELICHUs PA3MUYHBIX 33/1a4 U3 MAaTEeMaTUKH,
CMEXKHBIX [IPEAMETOB, U3 PEAIBHON IIPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH C HATypalbHBIMU IOKAa3aTeNsIMHU JJs HpeoOpa3oBaHUs
BBIPAKCHUM.

Ypa(menuﬂ U Hepaeencmea

Pewats nuHEHHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOM, NPUMEHSSA IIpaBUia Iepexofa oOT
UCXOJTHOTO YPaBHEHMS K PaBHOCWIBHOMY eMmy. lIpoBepsArs, sBIIAE€TCS 1M YHUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOABI P PEILICHUH JTMHEHHBIX YPAaBHEHUHA U UX CHCTEM.
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[MonGupats mpuMepsl map 4uces, SBSIOMNXCS PELUICHUEM JIMHEHHOTo ypaBHEHHS C JBYMs
epEMEHHBIMH.

CTpouTh B KOOPJUHATHON IUIOCKOCTHU TpadyK JIMHEHHOTO ypaBHEHHUS C ABYMS IEPEMEHHBIMH;
HOJB3YsICh TpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemrate cuctembl IBYX JIMHEHHBIX YpPaBHEHUH C JBYMS IE€pPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBisTh U pemaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX yPaBHEHUN MO YCIOBHIO
3aJa4u, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJTYYCHHBINH pe3yibTar.

Dyukyuu

8 ki1ace

N306pakaTh Ha KOOPAMHATHON HPSMOM TOUYKH, COOTBETCTBYIOILIUE 3a/laHHBIM KOOpJIMHATAM,
JTy4H, OTPE3KH, UHTEPBAJIbI; 3aMCHIBATh YHCIOBbIE IPOMEKYTKH Ha aJre0panveckoM s3bIKe.
OTmeuaTh B KOOPAMHATHOM TUIOCKOCTU TOYKH IO 33JJaHHBIM KOOpIMHATaM; CTPOUTH TpapuKu
JUHEHHBIX (DYyHKITHA.

OnwuceIBaTh ¢ MOMOIIBIO (PYHKUIUI M3BECTHBIE 3aBUCHMOCTH MEXKJy BEIMYMHAMH: CKOPOCTH,
BpEeMs, PAacCTOSIHHE; LI€Ha, KOJMYECTBO, CTOMMOCTB; IMPOU3BOAUTEIBHOCTh, BpeMs, OOBEM
paboThI.

HaxoauTe 3HaueHne QyHKIMM MO 3HAYCHUIO €€ apryMeHTa.

[MonumaTh rpaduyeckuil crocod MpencTaBIeHUs W aHaidu3a WHGOpPMAIMK; HW3BJIEKATb M
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(PUKOB pearbHbBIX MPOLECCOB U 3aBUCHMOCTEH.

Yucna u evluucienus

Hcnonp3oBarh HadajabHbIE IPEIACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN I
CpaBHEHMs, OKPYIJICHUS] M BBIYUCICHHI; M300pa)xarh NCHCTBUTENBHBIC YUCIA TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[TpumeHnsTh NOHATHE apU(PMETHYECKOTO KBAJPATHOTO KOpHS; HAXOAWUTh KBaJIpaTHbIC KOPHHU,
UCTIONB3Ysl TPU HEOOXOAMMOCTH KaJIbKYJIATOP; BBIIOJIHATH MPeoOpa3oBaHUs BbIPAXKECHUH,
CoZepKaIUX KBaAPATHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucy OOJIBIINX U MAJIBIX YUCEI C MOMOIIBIO JECITUYHBIX ApoOei U cTerneHei
yucina 10.

Anzebpauueckue eviparxcenus

[IpuMeHsITh TOHATHE CTENEHW C IENBIM  TOKAa3aTeleM, BBIMONHATh IPEoO0pa3OBaHUS
BBIPQXXEHUI, COIEPIKAIIUX CTENECHU C LIEJIBIM MTOKA3aTeIeM.

BhITIONHATE TOXIECTBEHHBIC MPe0oOpa30BaHMs PAIIMOHATBHBIX BRIPAKCHHUI HA OCHOBE MPABUII
NEHCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMH IPOOsSMHU.

PackiianpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumensaTh npeoOpa3zoBaHus BBIPAKCHUN AJI PEIICHUS PAa3MYHBIX 33/7a4 U3 MaTEeMaTHKH,
CMEXXHBIX MPEIMETOB, U3 pEeaTbHON MPAKTHKH.

Ypa(menuﬂ U Hepaeencmea

Pewiats nuHeNHbIE, KBalpaTHBIC YPAaBHEHUS U PAllMOHAIbHBIC YPABHEHUs, CBOJAIIUECS K HUM,
CUCTEMBI IByX YPaBHEHHUH C IBYMsI [IEPEMECHHBIMH.

[lepexoautsb OT coBecHOU (HOPMYITUPOBKH 3a7auu K €€ anreOpandeckoil MOJeNu ¢ IOMOIIbIO
COCTAaBJICHUSl YPAaBHEHUS WIM CUCTEMBl YPABHEHUN, UHTEPIPETHUPOBATH B COOTBETCTBHUU C
KOHTEKCTOM 3a/1a4H ITOJTyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLICHKHU; PELIATh JIUHEHHBIC
HEpaBEHCTBA C OJHOW MEPEeMEHHONW M HMX CHCTEMBI; JaBaTh IpaUUecKylo WIITIOCTPALHIO
MHO>KECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

[ToHumate ¥ HCHOIB30BaTh (YHKIMOHAIBHBIC TOHATHS M S3bIK (TEPMHUHBI, CHMBOJIUYCCKHE
0003HAaYCHH); OMNpeNeNiATh 3Ha4eHHWe (YHKUMU IO 3HAYCHUIO apryMEHTa; ONpeAeisaTh
CBOMCTBA (PYHKIUH 110 €€ TpaduKy.

CtpouTth rpaduKy dIeMeHTapHBIX GYHKImA Buga y = k/x, y =x%, y = x5,y = \x, y = |x|;
OTHCHIBATh CBOMCTBA YHCIOBOM (DyHKIIMU TI0 €€ TpaduKy.
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9 kJacc
Yucna u éviuucnenus

* (CpaBHUBaTh U YIOPSAI0UYNBATH PALIMOHAIBHBIE U HPPALIMOHAJILHBIE YUCIIA.

* BpimonHATh apupMeTHYECKHE NEHCTBHS C pallMOHAJBbHBIMU YHMCIAMH, COYETas YCTHbIE H
IUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUNCIEHUSI C HPPALMOHAIBHBIMU YU CIIAMHU.

* HaxoauTbh 3HAUEHUS CTENEHEH C LENbIMU IOKa3aTeNsIMU M KOPHEH; BBIYMCIATH 3HAUYECHHUS
YHCJIOBBIX BBIPAKEHUM.

*  OKpyrJiaTh JEHCTBUTENIBHBIE UNCIIA, BBINOIHATh IPUKUIKY PE3y/bTaTa BBIUUCICHUM, OLICHKY
YHCJIOBBIX BBIPAKECHUH.

Ypasnenusn u nepasencmea

* Pemare JIMHEHbIE U KBaJApaTHbIE YPABHEHUS, YPAaBHEHUS, CBOJALIMECS K HUM, IIPOCTEHUIINE
JIpOOHO-pallMOHAIIbHBIE YPABHEHUS.

* Pemarb cHCTEMbI ABYX JIMHEWHBIX YPaBHEHMHM C JIByMsl NEPEMEHHBIMHU U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS JTMHEUHBIM.

* PemaTh TEKCTOBBIC 33J]aud aIreOpandeckuM CIIoCOOOM C TIOMOIIBIO COCTABICHHS yPAaBHEHHS
WM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMH.

* [IpoBOoauUTH MPOCTEUIIHE HCCIIECNOBAHMS YPABHEHUN M CUCTEM YPAaBHEHMM, B TOM YHCIIE C
NpUMEHEHHEM TrpaduyecKux IMpeAcTaBIeHU (ycTaHABIMBaTh, UMEET JIM YpaBHEHUE HIIU
CUCTEMA YPaBHEHMUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

* PemaTh TMHEHHBIC HEPABEHCTBA, KBAJJPAaTHBIC HEPABEHCTBA; N300pakaTh PEeIICHHE HEPABECHCTB
Ha YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEILICHKUE C IIOMOILBIO CUMBOJIOB.

* Pemarb cucTEMBbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEpaBEHCTBO; N300pakaTh PELICHUE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSIMOM, 3aITUCHIBATh
pelieHue ¢ IOMOIIBI0 CUMBOJIOB.

* Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IMYHBIX 3a7ad.

Dyukyuu

* Pacno3HaBaTh (PyHKUMH H3y4YeHHBIX BHUJOB. [lOKa3pIBaTh CXEMaTHYECKU PACIIONIOKEHHE Ha
KOODPIMHATHOM TJIOCKOCTH IpaduKoB GpyHKIMM BUAA: y = kx, y =kx + b,y = k/x, y = ax* + bx
+¢,y=x3,y =\x,y = || B 3aBHCHMOCTH OT 3HAYCHHI KO3 PHIIHEHTOB; OMICHBATH CBOACTBA
byHKUIUH.

* Crpouth U H300paXKaTb CXEMaTHYECKH TpadUKd KBAAPATHUHBIX (DYHKIUI, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA N0 UX TpaduKam.

* Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIHIO 1O (hopMyJsie, IPUBOAUTH MPUMEPH KBAJAPATHUYHBIX
(GYyHKUMN U3 pealbHOW KU3HH, (PU3UKU, TEOMETPHUH.

Yucnoevie nocnedosamenbHOCMU U NPOZpeccuu

* Pacno3HaBaTh apu(METHUECKYI0 M TE€OMETPUYECKYIO IMPOrPEeCCHHM MpU pasHbIX crocobax
3a/1aHusl.

* BpIMOMHATH BBIYMUCICHUS C MCHOIB30BaHMEM (OPMYJT 7-TO Wi€Ha apUPMETUYECKOH H
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

* JI300paxarh WICHBI MOCIEI0BATEIILHOCTH TOUKAMU Ha KOOPAMHATHOM IJIOCKOCTH.

* Pemarb 3a1a4M, CBA3aHHBIE C YUCIIOBBIMM I1OCJIEJOBATEIBLHOCTSAMHU, B TOM YHCIIE 33Ja4d U3
peanbHOM KHU3HU (C UCHIOIB30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTUN).

IINIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pe3yNbTaTbl OCBOGHHUS INPOrpaMMbl  yuyeOHOro mpenmera «MaTemMaTukay
XapaKTEePU3yIOTCA:
IIarproTHYecKoe BOCIMTAHUE:

MIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIUEMY POCCUMCKONM MAaTE€MaTHKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTHKCHHMAM POCCUMCKUX MATEMATHKOB M POCCUHUCKOW MAaTEMaTUYECKOM LIKOJBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTUX HAyKax M MPUKIAIHBIX cepax.
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I'pazknaHckoe U T1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00s3aHHOCTEH IpayKAaHWHA U PeaTu3alliy €ro Ipas, MPeACTaBICHUEM
O MaTeMaTH4YeCKHMX OCHOBaX (DYHKIMOHUPOBAHHUS PpA3IMYHBIX CTPYKTYp, SBICHHUH, MpPOLELyp
IpakJaHCKOTO 00IIecTBa (BHIOOPHI, OMIPOCH! H IP.); TOTOBHOCTBIO K 00CYKICHHUIO STHUECKUX POOIIeM,
CBSI3aHHBIX C MPAKTHYECKUM MPHUMEHEHHEM JOCTIKCHMH HAayKH, OCO3HAaHHUEM BaXHOCTH MOpPaJIbHO-
ATUYECKUX HMPUHIUIIOB B IEATEIEHOCTH YYEHOTO.

TpyaoBoe Bocnnutanue:

YCTAaHOBKOW HAa AaKTHUBHOE Yy4yacTHE B pEIICHHM MPAKTHYECKUX 3aJad MaTeMaTU4eCKOH
HaNpaBJICHHOCTH, OCO3HAHMUEM Ba)KHOCTH MaTeMaTHYECKOro 00pa30BaHus Ha MPOTSKEHUU BCEH KU3HU
ISl YCTIEITHOM MPOo(eCCHOHATBHON IESTETbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUN; OCO3HAHHBIM
BBIOOPOM U MIOCTPOCHUEM MHIMBHYyaJIbHON TPACKTOPUU 00pa30BaHM U )KU3HEHHBIX IIJIAHOB C yUETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTaHue:

CHOCOOHOCTBIO K 3MOIIMOHATBHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MaTEMaTHYECKHX OOBEKTOB,
3ajay, pelIeHu, pacCyKICHNH; YMEHHIO BUJIETh MaTeMAaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH HAYYHOI'0 MO3HAHUS:

OpHEHTAIMel B JIEATEIIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJOBEKA, MPUPOIBI U OOIECTBa, MOHUMAaHUEM MaTEeMaTUYeCKOH HayKu
Kak cepbl 4YeIOBEYECKOM MAEATENbHOCTH, 3TamoB €€ pa3BUTHUS W 3HAYMMOCTU JJIS Pa3BUTHUSA
[UBWIN3ALUHI; OBJIQJCHUEM SI3bIKOM MaTeMaTHKH M MaTeMaTH4eCKOHl KyJbTypoHl Kak CpeICTBOM
MO3HAHUS MHPA; OBJaJICHHEM MPOCTEUIIIMMHU HaBBIKAMH MCCIIEOBATEIBCKOM IEATETBHOCTH.
du3nyecKoe BOCNUTAHHE, (POPMHUPOBAHNE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOIO
Os1aromosty4us:

TOTOBHOCTBIO MPHUMEHATh MaTEeMaTWYeCKHE 3HAaHUS B MHTEpecax CBOETO 370pPOBbs, BEICHUS
3I0pOBOTO 00pasa XHU3HHM (30POBOE MHUTaHHE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH MU OTIbIXA,
peryisipHas (pu3ndeckas akTUBHOCT); c(hOpMUPOBAHHOCTHIO HABbIKA pe(IeKCUU, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'o K€ MpaBa JIPyroro yejoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTUIeCKUX 3HAHUH [T PEIIeHuUs 3a/1a4 B 00JIACTH COXPAaHHOCTH
OKpY’Kalollel cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKHM HX BO3MOXHBIX MOCIEACTBHNA IS
OKpY’KaloIIel Cpesibl; OCO3HAHHEM TIJI00aJbHOTO XapaKTepa HKOJOTHUECKUX HpoljeM U MmyTed Hx
peLIeHus.

JIn4HOCTHBIE pe3y/IbTaThl, 00eceYuBaIOLIHe AAANTALNI0 00y4AI0OIIerocs K M3MEeHAI0IHMCS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JIECHCTBHSIM B YCIOBUSX HEONPEACAEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO A TeIbHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCA y IPYTHUX JIIOJCH,
npuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIH U3 OTbITA APYTHUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (GOPMYIHPOBATH UEH, MOHITHS,
TUIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM 4YHCIE paHee HE HM3BECTHBIX, OCO3HABATh AC(PUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlMIO, BOCIPUHHMATH CTPECCOBYIO CHUTYaLMIO Kak
BBI30B, TPEOYIOMNI KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUS U ACHCTBHS, (OPMYITHPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yabTaTbl OCBOCHUS NPOTrpaMMbl y4eOHOro mpeamera «MaTemaTukay
XapaKTEepPU3YIOTCS OBJIAJCHUEM VHUBEPCATbHLIMU HO3ZHAGAMETbHBIMU OeliCNEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMBUSIMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OelCMBUIMU.
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1) VYHnusepcanvHvle no3nasamenvHble Oelicmsus obecnequsarom @Gopmuposarue 0A308bixX
KOZHUMUBHBIX NPOYECco8 o0OYyHaowuxcs (0c6oeHue Memooo8 HNOZHAHUS OKPYICAIOWe20 Mupd,
nPpUMEHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uH@opmayueti).
ba3oBble Jiornyeckue 1ecTBUA:

BBISBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIE IPU3HAKY MAaTEMaTHUECKUX OOBEKTOB, TOHATHUH,
OTHOLICHUNA MEXAY MOHATUAMHU; (OPMYJIHUPOBATH ONpEAETCHUs IOHSATHI; yCTaHABIMUBAThH
CYLIECTBEHHBIN NMPHU3HAK KJIacCU(UKALIMU, OCHOBAHUSA 17151 0000IIEHUS U CPAaBHEHUS, KPUTEPUHT
POBOJMMOI0 aHAJIH3a,

BOCIIPHHUMATh, (OPMYyJIMpPOBaTH M MNPeoOpPa3OBBIBATH CYXKACHUS: YTBEpIUTEIbHBIC U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

BBIBIISATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOpEUHs B (DaKTax, JaHHbIX,
HAOMIOACHUAX W YTBEPXKACHMSAX; IMpeylaraTb KPUTEPUHU IS BBISBICHHUS 3aKOHOMEpPHOCTEH
U IIPOTUBOPEYUL;

Jie7aTh BBIBOJABI C HCIHOJIb30BAaHMEM 3aKOHOB JIOTUKH, MACAYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 AaHAJIOTUH;

pa3bupaTh J0Ka3aTelbCTBA MATEMAaTHUECKUX YTBEPXKIACHUU (TpsIMbIE M OT MPOTHBHOIO),
POBOJUTH CaMOCTOSITEJIbHO HECJIOXHBIE JI0OKA3aTeIbCTBA MaTeMaTHYeCKUX  (DaKToB,
BBICTPAWBaTh AapryMEHTALMIO, NPUBOAUTH TPUMEpPHl MU KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIIOCOO pelieHus: y4eOHOU 3a/1auM (CpaBHHBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHEB).

Ba3zoBble ncciiegoBaTeILCKHeE JelCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUSA; (POpMYyIHpOBaTH
BONPOCHL, (PUKCUpYIOIHE TPOTHUBOpEUHE, MpoOJIeMy, CaMOCTOSTEIBHO YCTaHABIMBATH
HCKOMOE U IaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;
MMPOBOAUTD IO CAMOCTOATCIIbHO COCTABJICHHOMY IJIAHY HECJIOKHBIN OKCIICPUMCHT, HCGOHBH_IOC
UCCJIC/IOBAaHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXy COOOI;

CaMOCTOSITENILHO (hOpMyIHpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
Ha6JHOI[eHI/IH, HCCIICA0BaHNUA, OICHUBATL JOCTOBCPHOCTD IMOJTYYCHHBIX PC3YyJIbTATOB, BEIBOJJOB
1 000O0IIIEHHI;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIIBUTAThH MPEAOIOKEHHS O €TO0
Pa3BUTHUU B HOBBIX YCJIOBUSAX.

Padora ¢ undopmanmueii:

BBISIBIISITh HEJAOCTATOUYHOCTh U HM30BITOYHOCTH HMH(OpMAIUK, JAaHHBIX, HEOOXOJUMBIX IS
peleHus 3a1auu;

BBIOMpPATh, AHAIW3UPOBATh, CUCTEMATHU3UPOBaTb W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHUS;

BbIOMpaTh (opMmy mpeacTaBieHHs WHPOPMALMKU M WIUIIOCTPUPOBATh pELIaeMble 3aau
cXeMaMH, AuarpaMMaMH, HHOHM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAA&KHOCTh HMHMOPMALMU MO KPHUTEPUAM, IMPEUIOKECHHBIM YUYHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

2) VHusepcanbHvle KOMMYHUKAmMuUHble Oeticmaus 00ecnedusaion chopmuposanHoOCmb COYUATbHbIX
HABbIKOB 0OVUAIOUJUXCSL.
Oo0menmne:

BOCTIPHHUMATh U JOPMYJIMPOBATH CYX/ICHUS B COOTBETCTBUH C YCIOBUSMU U LIETSIMH OOILICHHS;
SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUSI IO X0y PELICHHUs 3a7a4i, KOMMEHTUPOBATH MOJyUYEHHBIN pe3yIbTar;

B XO0/€ OOCYXIeHHs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl, HpoOIeMBbl,
pemaemMoi 3a/1a4M, BHICKA3bIBaTh UJIEH, HAICJICHHBIC HA MOMCK PELICHMS; COMOCTABISTh CBOU
CYXJICHUS C CYXJICHUSIMH JIPYTHX YYaCTHUKOB JHMajora, 0OHapyKUBaTh Pa3InuMe U CXOICTBO
NO3MLIMI; B KOPPEKTHOW (hopme POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHMUS;
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" QpPEACTaBIATb pE3yJNbTaThl pEIICHUS 3aJaud, OKCIEPUMEHTA, HWCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITEIILHO BEIOMPATh (POpMAT BBICTYIICHHUS C YUETOM 3a1a4 NPE3EHTAIH U 0COOEHHOCTEH
ayJIUTOpHUU.

CotpyannuecTBo:

" [IOHMMAaTh M HCIIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW M HMHIMBUAYAJIbHOW paboOTHI IpH
peleHnH y4eOHbIX MaTeMaTHUeCKUX 3ajjady; MPUHUMATH IIelb COBMECTHOHM NesITeIbHOCTH,
IUTAHUPOBATh OPraHU3AIMIO COBMECTHOM padOoThI, pacpeessTh BUAbI padOT, JOrOBapUBATHCS,
00CyX/1aTh MPOLIECC U PE3YIbTAT pabOTHI; 0000IIATh MHEHHUS HECKOJIBKUX JIIOJCH;

"  y4acTBOBaTh B TPYyNIOBBIX (opmax paboThl (0OCYXIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI H JIp.); BBIIOJHATH CBOIO YacTh paOOThI M KOOPAMHUPOBATH CBOU JICHCTBHS C JPYTUMHU
YJIeHAaMM KOMaHJIbl; OI[CHMBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VHusepcanvhvlie pezynamueHvle Oelicmeus obecneuusarom QGopmuposanue CMblCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.
Camoopranusanms:

"  CaMOCTOSITENIbHO COCTABIIATH IUJIaH, aJTOPUTM pEIIEHUs 3aJaud (UM ero 4acTbh), BHIOMpATh
crnoco0 pemeHus ¢ y4€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb:

" BIAJETh CIOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTaTa peleHHs
MaTeMaTHUEeCKOM 3aJ1auu;

"  QOpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU pEHICHUH 3aJayd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

" OILICHMBATh COOTBETCTBHE peE3yJIbTaTa JEATEIBHOCTH IIOCTaBICHHONM LENH W YCIOBHAM,
OOBSICHATh TNPHUYUHBI JOCTH)KEHUS WIM HEJOCTM)KCHHUS LeJNH, HAaXOAWTh OIIMOKY, /1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOSHHS pabodel MporpaMMbl 110 MaTeMaTHKE MPECTaBICHbI IO roJlaM
o0y4yeHHs B CIEAYIOIINX pa3/ieiax MporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Matematukay, B 7—9 kiaccax — KypcoB «Anredpay», «I'eomerpus», «BeposSTHOCTb U CTATUCTUKAY.

Pa3BuTHe OrMuYecKrUX NpPEICTaBICHUH M HABBIKOB JIOTMYECKOTO MBIIUIEHHS OCYILECTBISETCS Ha
NPOTSDKEHUH BCeX JIeT OOy4YeHHMs B OCHOBHOM IIKOJIE B paMKaxX BCEX Ha3BaHHBIX KYpCOB.
IIpenmnonaraercs, 4YTO BBITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH BBICKA3BIBAHWUSA U OTPULIAHUSA
BBICKA3bIBaHUM, paclo3HaBaThb WCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA, NIPUBOJUTH IPUMEPHI H
KOHTPIIPUMEDHI, OBJIAJECET IMOHATUSAMU: ONPEICIICHHUE, aKCHOMa, TEOpPEMa, NOKa3aTelbCTBO — H
HAYYHUTCS UCIIOJIb30BaTh UX MPH BHITIOJIHEHUHU YYEOHBIX U BHEYUEOHBIX 3a]1a4.

[IpenmerHbie pe3ynbTaThl Mo ydeOHOMY mpeamery "Matemaruka" (BKiItouyas yuyeOHbIE KypCh
"Anreopa", "I'eometpus”, "BepostHOCTh 1 cTaTicTHKA") (Ha 6230BOM YPOBHE) TOJKHBI 00€CIIeUnBaTh:

1) ymeHue onepupoBaTh NOHATHIMH: MHOKECTBO, IOJMHOXECTBO, ONIEPALIUN HAJl MHOKECTBAMU;
YMEHHUE ONEepUpPOBaTh MOHATUSAME: rpad, CBSI3HBIN rpad, AepeBo, LUK, MPUMEHATh UX MPHU PELICHUN
3aJa4; YMEHHE HCIIOJIb30BaTh Ipaduueckoe MpPEeJCTaBICHUE MHOXKECTB JUIS ONUCAHHUS pPealbHbIX
MPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUEOHBIX IPEIMETOB;

2) yMeHue OnepupoBaTh MOHATUSAMU: ONPEEICHNUE, aKCHOMa, TEOPEMA, 10Ka3aTEIbCTBO; YMEHHE
pacrno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI;

3) yMeHMe omnepupoBaTh MNOHATUAMM: HATypalbHOE YMCIO, IPOCTOE U COCTABHOE YHUCIIO,
JeTUMOCTh HAaTYPaJIbHBIX YHCEN, PU3HAKU JIEIUMOCTH, LIEJI0e YHCIO0, MOAYJb YHUCIa, OOBIKHOBEHHAS
npoOb U AecaTudHas ApoOb, CTAHJAPTHBIN BUJ YUCIIA, PAIMOHAIBHOE YUCIIO, UPPALIMOHAIBHOE YHUCIIO,
apu(METHYECKUI KBaJPATHBIM KOPEHb;, YMEHHE BBINOJHATH JCHCTBHS C YHCIAMH, CPaBHHUBATh U

24



yIOPAI0YMBATh YHCIA, TPEACTABIATh YMCIa HA KOOPAMHATHOM NMPSIMOM, OKPYIJIATh YHCIA; YMEHHE
JenaTh MPUKHUJIKY U OLIEHKY pe3yJbTaTa BEIYMCICHHIA;

4) yMmeHHE ONEpUPOBATh MOHATHAMHU: CTEIEHb C MLEJIBIM I[oKa3aTelaeM, apupMeTHYeCKUn
KBaJpaTHBI KOpEHb, MHOTOWICH, ajredpamueckas ApoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM
HATYypaJIbHOM CTETEeHHU OOJIbIIE €AUHUIIBI; YMEHHE BBITIOIHATH pacueThl 1o GopMyiaM, peodpa3zoBaHus
IEJIBIX, APOOHO-PAIIMOHANBHBIX BBIPAKEHUH M BBIPAKEHUM C KOPHIMHM, Pa3ioKeHHE MHOTOYICHA Ha
MHOXHTEJH, B TOM YHCIE C HMCIOJIb30BaHMEM (OPMYJ pa3HOCTU KBAaJPAaTOB M KBaJIpara CyMMBI U
pa3HOCTH;

5) yMeHHME OnepUpoBaTh MOHATUSAMHU: YHCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOM NEPEMEHHOM,
YHCJIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOH; yYMEHHE pellaTh JMHEHHBbIE U KBaJIpaTHbIC
ypaBHEHHS, JPOOHO-pallMOHATBHBIE YpPaBHEHUS C OJHOM TEPEMEHHOM, CHUCTEMbI JABYX JIMHEHHBIX
YpaBHEHMH, JHMHEHHBbIE HEPABEHCTBA M WX CHCTEMBI, KBaJpaTHbIE U JPOOHO-pallMOHAIBHBIC
HEPaBEHCTBA C OJHOM IMEPEeMEHHOW, B TOM YHUCIE NPH PEIICHUH 3aJad U3 JAPYTHX NPEAMETOB U
MPAaKTUYECKHX 3a]1a4; YMEHHUE UCTIO0Ib30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPAMHATHYIO TNIOCKOCT ISt
n300pakeHNsl pellieHN ypaBHEHHI, HEPaBEHCTB U CUCTEM;

6) yMeHHEe OonepupoBaTh MOHATUAME: (QYHKIMA, Tpaduk GYyHKIMU, HYTU (PYHKIIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHUs, yObIBaHWs, HauOoOJblllee M HAUMEHbIIEEC 3HAYCHUS
(GYyHKIMU; yMEHHE OINEpUpOBaTh MOHATHAMHU: MpsMas MPONOPLHUOHAIBHOCTh, JUHEWHAs (YHKLUS,
KBaJpaTudHas (pyHKIMs, oOpaTHas MPONOPLUOHATIBHOCTb, Mapadojia, TunepOosa; yMEHHE CTPOUTH
rpaduku GyHKIMNA, UCTIONB30BaTh T'PapUKH JJIS OTIPEIEICHUS CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, 15
peleHus 3a/1a4 U3 APYruX y4eOHbIX IMPEAMETOB M PeajbHOM JKU3HU; YMEHHUE BBIpaxaTb (opMyIamMH
3aBHCUMOCTH MEX/1y BeTUUNHAMH;

7) yMeHHEe OnepupoBaTh MOHATUSAMHE: MOCIEIOBATEIBHOCTD, apU(PMEeTHIECKast U TeOMETpHUIECcKast
IPOTPECCUHU; YMEHHE HCIOJb30BAaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (OPMYNbI CYMMBI M OOILIEro
YJieHa [PU PELICHUH 3ajay, B TOM YHCJIe 3a/1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U PEalbHOM KHU3HH;

8) yMeHue pemarhb 3a/1a4M pa3HbIX TUIOB (B TOM YHCJE Ha MPOLEHTHI, JOJIH M YaCTH, IBUKCHHUE,
paboTy, IIeHy TOBapOB M CTOMMOCTb HOKYIOK M YCIyT, HaJOTH, 3a/Ja4d M3 00JacTH YIpPaBICHHS
JUYHBIMU U CEMEHHBIMHU (PMHAHCAMH); YMEHHUE COCTAaBIIATH BBHIPAXKCHMS, YPaBHEHUs, HEPABECHCTBA M
CHCTEMBI IO YCJIOBHUIO 33JayH, UCCIIEOBATh MOJYUYCHHOE pEIIeHHe U OLCHUBAThH MPaBJONOI00HOCTh
MIOJIyYCHHBIX PE3yJIbTaTOB;

9) yMmMeHue omnepupoBaTh MOHATUAMHU: (PUTYpa, TOUKA, OTPE30K, MpsMasi, JIyd, JOMaHas, yroll,
MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN 1 paBHOCTOPOHHUM TPEYTOJILHUKH, MPSMOYTOJIbHBIN
TPEYTOJIbHUK, MEeHaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOIbHUK, MMapalIeIorpamMMm,
poOMO, TPSAMOYTOJBbHUK, KBajJpaT, Tpamelus; OKPYKHOCTb, KpyrI, KacaTeJbHas; 3HAKOMCTBO C
MIPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE PElIaTh 3a7ayd, B TOM YHCJE U3 MMOBCETHEBHOM JKU3HU, Ha
HaXOXXJICHUE T€OMETPHUYCCKUX BEJIUYHH C TPUMEHEHUEM U3YUECHHBIX CBOMCTB (pUryp u (akros;

10) ymeHue omnepupoBaTh MOHATUSMH: pPAaBEHCTBO (UTYpP, PaBEHCTBO TPEYTOJIHHUKOB;
NapayieIbHOCTh M HEePHEHIUKYISIPHOCTh NPAMBIX, Yol MEXAy MpSIMBIMH, TEePHeHIUKYISAP,
HaAKJIOHHAsL, IPOEKIHs, oo0ue Guryp, mogo0HbIe TPEYTrOIbHUKH, CAMMETPHSI OTHOCUTEIBHO TOUKH U
npsMOH; yMEHHME paclo3HaBaTh PAaBEHCTBO, CUMMETPHIO U Tojo0ue (uryp, napamuieabHOCTh WU
NEePIEHANKYISAPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHpE;

11) ymenue onepupoBaTh NOHATHIMU: [UIMHA, PACCTOSHUE, YTOJI (BEIIMYMHA YT, CHHYC U KOCUHYC
yIi1a TPEYroJbHUKA), TUIOIAb; YMEHUE OLIEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY KaIOIIEM
MUpE; YMEHHUE MIPUMEHATH (POPMYIIBI IEPUMETPA U TUIOIIAIN MHOTOYTOJIEHUKOB, JJTUHBI OKPYKHOCTH U
IUIOIIAH KpyTa, 00beMa MPsIMOYTOJIFHOTO MapajuIeyeuIe/1a; YMEHUE TPUMEHATh IPU3HAKU PaBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpEyrojibHHKA, Teopemy [ludaropa, TpuroHomerpudeckue
COOTHOILICHUS JIS BEIYUCIICHUS JUIMH, PACCTOSHHM, TTOIIa/IeH;

12) ymenue n3zobpaxkaTh MIOCKHe (GUIYpHl M UX KOMOMHAIIWHU, MPOCTPAHCTBEHHBIE (UTYpHI OT
PYKH, C TOMOIIBIO YEPTESKHBIX HWHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB 1O TEKCTOBOMY WIIH
CHUMBOJIbHOMY OIHCaHHIO;

13) ymeHnue onepupoBaTh HOHATHAMHU: MPSMOYTOJIbHAS CHCTEMa KOOPAWHAT; KOOPIUHATHI TOUKH,
BEKTOP, CYMMa BEKTOPOB, NPOM3BEIECHUE BEKTOpPA HA YHUCIO, CKAJISPHOE MPOU3BEIEHUE BEKTOPOB;
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YMEHME UCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI ISl IPEICTABICHHSI JaHHBIX M PEIICHUs 3a7ad, B TOM
qHcIIe U3 JPYTruX yueOHbIX IPEAMETOB U PealbHOM KU3HHU;

14) ymeHue oneprpoBaTh MOHATUSMH: CTOJIOMKOBBIE M KPYTOBBIC IUArpaMMBbl, TaOJIUIIbI, CpeaHEe
apupmMeTHIeCcKOe, MeInaHa, HanboIbIlee M HAMMEHbIIIee 3HAUEeHUS, pa3MaxX YUCIOBOI0 HAbopa; yMeHne
U3BJICKaTh, UHTEPIIPETUPOBATH M MPE0OPa30BhIBATH HH(OPMAIIHIO, IPEICTABICHHYIO B TA0INILIAX U HA
auarpamMmax, OTpaXkarollyl0 CBOMCTBAa M XapaKTEPUCTUKH peajbHBIX IPOLECCOB M SBICHUM; yMEHHE
pacrno3HaBaTh U3MEHUNBBIE BEJIMYMHBI B OKPYKAIOIIEM MUPE;

15) ymeHue omnepupoBaTh NOHSATHSAMM: CIyYalHBIM ONBIT (CIydalHBIM OSKCIEPUMEHT),
3JIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIN HCXO/) CIIy4aifHOTO OIIBbITA, CITy4aifHOE COOBITHE, BEPOATHOCTh
COOBITHS; YMEHHE HaXOAMTh BEPOSTHOCTH CIY4YalHBIX COOBITHIl B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITHSMH; YMEHHE pelIaTh 3a7adyd METOJOM OpraHM30BaHHOIO mepedopa U ¢
WCTIOJIb30BAHUEM TIpaBHJIA YMHOXCHHS; yYMEHHE OICHMBATh BEPOSITHOCTH pPEATbHBIX COOBITHH W
SBJICHHU, TIOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U MAaJIOBEPOSATHBIX COOBITHUH B OKpY’KalOLIeM
MHUpE U B KU3HHU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
4HCEJl U €T0 POJIBIO B MACCOBBIX SIBJICHMSIX;

16) ymeHue BBIOMpATh MOAXOIAIIMNA HM3YyYEHHBI METOJ JJs PpEIICHUS 3aJa4yH, MPUBOAUTH
IIPUMEPBl MAaTEMaTUUECKHUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU, PACIIO3HABATh ITPOSIBJIEHUE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, OIMCBIBATH OT/CIIbHBIE BBIJAIOIIMECS PE3YJIBTAThl, MOJYYEHHBIE B XOJE
pa3BUTHS MaTEMAaTHKU KaK HayKH, IPUBOAUTH IPUMEPBHl MAaTEMaTHUECKUX OTKPBITUH U UX aBTOPOB B
OTEYECTBEHHOU U BCEMUPHON UCTOPUH.

TEMATHYECKOE INTAHUPOBAHHUE

7 knace

Ne Kox-Bo Tema ypoka Bo3MoxkHOCTH

YPOKOB HCNOJb30BAHH

1 0P, YMM
1. 25 Yucia u BeruuciaeHus. PanmonanbHbIe YHUCIa https://resh.ed
2. 27 Anrebpanyeckue BHIPAKCHHS u.ru/subject/1
3. 20 YpaBHEHUsI ¥ HEpaBEHCTBA 6/7/
4. 24 Koopaunats! u rpadpuku. OyHKIMN
0. 6 [ToBTOpEeHue
102 Hroro
8 kiacce
Ne | Kou-Bo Tema ypoka Bo3MoxkHOCTB
4acoB HCIOJIb30BaH
us S0P,
YMM

1. 15 UYucna u Beruncienus. KBagparHeie KOpHU https://resh.e
2. 7 Yucia u BeruuciaeHust. CTeneHs ¢ LeIbIM II0Ka3aTeIeM du.ru/subject
3. 5 Anrebpanueckue BeipaxkeHus. KBagpaTHbIil TpEXuiieH /16/8/
4. 15 Anrebpanueckue BeIpaxeHus. AnreOpandeckas JpoOb
S. 15 VYpaBHeHust 1 HepaBeHCcTBa. KBajpaTHble ypaBHEHUS
6. 13 VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI ypaBHEHUM
7. 12 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa
8. 5 Oyukuuu. OCHOBHBIE TOHITHUS
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9 @yukiun. Yucnossle GyHKIUN
10. 6 [ToBTOpeHue
102 Hroro
9 kaace

Ne | Kou-Bo Tema ypoka Bo3MoxkHOCTB

4acoB HCIOJIb30BaH

us S0P,
YMM
I. 6 [ToBTOpEeHue https://resh.e
2. 9 Uucna u BerunciaeHus. JleicTBUTENbHBIC YHUCIIa du.ru/subject
3. 14 VpaBHEHHUS ¥ HEPABEHCTBA. Y PaBHEHUS C OJHOM MEPEMEHHOM /16/9/
4. 14 VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI ypaBHEHUM
5. 16 VYpaBHeHus U HepaBeHCTBAa. HepaBeHcTBa
6. 16 OyHKIMH
7. 15 Uucnosble I0CIIEI0BATEIbHOCTH
7. 12 IToBTOpEHME
102 Hroro

Pagdouyas nporpamMMa no reoMeTpuu B 7-9 Kjaccax.

OOmiee uYMcio 4YacoB, OTBENEHHBIX Ha U3ydeHHe YydyeOHoro wmoxayist «l'eomerpusi» mnpeamera
«MatemaTtukay Ha ypoBHE OCHOBHOTO 0011ero oopasoBanusi, — 204 u. (7-9 xnaccel — 2 4. B HEJIEINIO).

COJEPKAHUE

7 knace

Hauanpuble nonaTus reoMerpuu. Touka, npsmasi, OTpe30K, JIyd. Yros. Buas! yrios. Beprukanbhsie
U CMexHble yribl. buccexkrtpuca yrma. Jlomanas, MHoroyronsHuk. IlapamiensHoCTs U
NEPIEHAUKYIISIPHOCTD MPSMBIX.

Cummerpuunble Qurypsl. OCHOBHBIE CBOMCTBa oceBoi cummerpuu. [IpumMepsl cumMMmeTpuu B
OKPY’KaIoIlleM MUpE.

OcCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JTUHEUKH.

Tpeyronpauk. BricoTa, Meanana, OMCCEKTpUCa, MX CBOMCTBA.

PaBHOOEApEHHBII U PaBHOCTOPOHHUHN TPEYTOIbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CBoiicTBa U MPU3HAKU paBHOOEIPEHHOTO TPeyroyibHUKA. [Ipr3HaKy paBeHCTBA TPEYTOJIHHUKOB.

CpolicTBa M NpHU3HAKU NapauleabHBIX HpsMbIX. CymMma yIJoB TpeyrosibHMKa. BHemHue yribl
TPEYTOJIbHUKA.

[IpsimoyromnbHbIil TpeyroabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON
K runorenyse. IIpu3Haku paBeHCTBa IPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTrOIbHBIN TPEYTOJIBHUK
¢ yriom B 30°.

HepaseHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOU, TeopeMa o
OosblIeM yrie u OoJbIIel CTOPOHE TpeyroyibHUKA. [IepneHuKysap U HaKJIOHHAS.

I'eomerprueckoe mecTo Touek. buccekTpuca yriia U CEpeUHHBIN NMEPIEHIUKYISP K OTPE3KY Kak
F€OMETPUYECKHUE MECTA TOYECK.

OKpy’KHOCTb U KpYT, XOpJla U JAHaMETp, UX CBOWCTBA. B3auMHOE pacIoyioKeHHE OKPYKHOCTH U
npsmoi. KacarenbHast M cexymias K OKpy>XKHOCTH. OKpy»HOCTb, BIIMCaHHas B yroi. BrucanHasg u
ONMCaHHAasi OKPY’KHOCTHU TPEYIOJIbHUKA.
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8 kinacc

Uerslpéxyronbuuku. [lapamiemorpaMM, ero Impu3Haku M cBoMcTBAa. YacTHble —cily4an
napajiesiorpaMMoB  (IPSIMOYTOJIBHUK, pOMO, KBaJpaT), MX MpHU3HAKKM M CBoicTBa. Tpamenms,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpanerus.

Meron yasoenust Meauansl. LleHTpanbHas CHMMETpHS.

Teopema daneca u TeopeMa 0 IPONOPLHUOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEyrojabHUKA U Tpanenuu. LeHTp Macc TpeyronbHUKa.

[Momobue TpeyronbHUKOB, KOdpdumuent mnomodus. [IpuzHakum MOAOOHMS TPEYTrOILHUKOB.
[Tpumenenne nog00Hs MPH PEILICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa miomaneii reomerpuueckux ¢Guryp. Dopmynsl A IUIOMIANM  TPEYroJbHUKA,
napasenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAeH MOJOOHBIX QUTyp.

Brruncnenue miomaaeil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTo Oymare.

Teopema IIudaropa. [Ipumenenne Teopems [Tudaropa npu perieHun NpaKTHYECKUX 3aad.

CuHyc, KOCHMHYC, TaHI'€HC OCTpPOro yrja IpsIMOYTOJIBHOIO TPEYroJIbHUKA. TpUrOHOMETpUYECKHE
¢byskuuu yrios B 30°, 45° u 60°.

BrnucanHble ¥ LIEHTPAJIBHBIE YTIIbI, YTOJI MEXIY KacaTeIbHOW W XOPAOU. YTIIIBI MEXAY XOpAaMHU U
CeKylIuMU. BrucaHHble W ONUCaHHBIE YETBIPEXYIOJBHUKU. DB3anMHOe pacrosioxkeHue [IByX
okpyxxHocteil. Kacanue okpyxnocteil. O0mmue kacateiabHbIe K IBYM OKPY>KHOCTSIM.

9 kJ1acc

Cunyc, xocuHyc, TaHreHc yriaoB oT 0° mo 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
@opMyIIbl IPUBECHUS.

Pemenue TpeyronbHukoB. Teopema KOCUHYCOB UM T€OpeMa CHHYCOB. PellleHne npakTu4eckux 3aaad
C MCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue monodus. [Tomodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o pon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BENEHNUN OTPEZKOB CEKYIIHNX, TEOPEMA O
KBaJlpaTe KacaTeJIbHOM.

BexTop, nanuHa (MOAyJb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IIPOTUBOIOJIOKHO HAMpAaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM Haja BeKTopaMu. PasnoxeHue
BEKTOpa IO JABYM HEKOJUIMHEapHbIM BekTopaM. Koopaunarel BekTopa. CKaylsspHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE AJI1 HAX0XKAECHUS JUIMH U YIJIOB.

JlexapToBbl KOOpAMHATHI HA INIOCKOCTH. YPAaBHEHHUS IPSIMOM M OKPYXKHOCTHM B KOOpJAUHATaX,
[IepeceUeHNE OKPYKHOCTEN U NIPAMBbIX. MeTOI KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHble MHOrOyrosbHUKHM. JlinHa okpyxHOcTH. ['pagycHas W paguaHHas Mepa yIua,
BBIYMCIIEHUE JUIMH OYT OKpykHOcTel. [Inomanp kpyra, cekropa, CErMeHTa.

JIBIDKEHUsI TJIOCKOCTM W BHYTPEHHHE CHMMETpUM GUryp (dJIeMeHTapHble MPEICTaBICHUS).
[TapamiensHbiil neperoc. I1oBopor.

IIJIAHUPYEMBIE ITIPEIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
IMPOT'PAMMBI KYPCA (IIO TOAAM OBYYEHUS)

OcBoenne yueOHOro kypca «['eoMmeTpusi» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs JOJKHO
o0ecrevnBaTh JOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 kaacc

* Pacno3HaBaTh H3y4EHHbIE T€OMETPUYECKHE (PUTYPBI, OTIPEENIATh UX B3aUMHOE PACIIONIOKEHHE,
n300paXkaTh reoMeTpuiecKkrue (UTypbl; BHIIOIHIATD YEPTEKHU MO YCIOBUIO 3ajauu. M3mepsaTsh
HHHeﬁHBIe " yrHOBBIe BCIIMYUHBI. PCH_IaTB 3a1a4i Ha BBIYUCJICHUC OJIUH 0Tp€3KOB 1 BCIINMYUH
YIJIOB.

» Jlenate rpyOyl0 OLEHKY JHMHEWHBIX M YTJIOBBIX BEJIHYMH IPEIMETOB B PEAIbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 00BEKTOB 10 MOPAIKY BETHUUHBI.

*  CTpOUTh YEPTEKU K T€OMETPUUECKUM 3a/1ayaM.
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ITonp30BaTbCs IpU3HAKaMU PaBEHCTBA TPEYTrOJIbHUKOB, MCIOJIb30BaTh IPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB TPHU PEIICHUH 3a/1a4.

[IpoBOAUTB JIOTUUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaThCs MPU3HAKAMHU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEUAHBI,
IIPOBEACHHONW K THIIOTEHY3€ MPAMOYIOJIBHOTO TPEYTrOJbHUKA, B PELUICHUU I€OMETPUUYECKUX
3a/1a4.

OnpenensaTs HapaieNbHOCTh MPSIMBIX C IOMOIIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEKyILasi.
OnpenensaTs NapauIeabHOCTh MPSMBIX C NOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOUEK OJHOU
IIPSIMOM 10 TOYEK JPYTrOM IPSIMOM.

Pemats 3a1aun Ha KiieT4aroi Oymare.

[IpoBOIUTH BHIUMCICHUS M HAXOAWUTh YHUCIOBBIE M OyKBEHHBIC 3HAUCHHUS YIJIOB B
FEOMETPUUYECKUX  3aJadax C HCIOJIb30BAHMEM CYMMBI YIJIOB  TPEyIOJIbHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX IPHU IMEPECEYCHUH ABYX HapajIeIbHBIX
IPSIMBIX CEKyIIel. PemaTey npakTuyeckue 3a1a4y Ha HaX0KICHUE YTIIIOB.

Brnazners moHATHEM T'€OMETPHUECKOTO0 MECTa TOYEK. YMETh ONPEIesATh OMCCEKTPUCY yIia U
CEepEeAVHHBIN NMEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

DopMyIMpOBATh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa OKPYKHOCTH,
I0JI30BAThCS UX CBOMCTBAMHU. ¥ METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUHU 3a1a4.

BiiazeTs NoHsATHEM OIMCAHHOM OKOJIO TPEYT'OJIBHUKA OKPY’KHOCTH, YMETh HAXOAUTH €€ LEHTP.
[Tonp30oBaTbes (hakTaMH O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OHOM
TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIICHAUKYIISPHI K CTOPOHAM TPEYTOJIbHUKA I1EPECEeKat0OTCs
B OJIHOW TOYKE.

Brnamers moHATHEM — KacaTeabHOM K OKPYXKHOCTH, IIOJIb30BaTbCsl  TEOPEMOM O
NEPIEHANKYJISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEIEHHOIO K TOYKE KACAHMUS.
ITonp30BaTbCs MPOCTEUIIMMY T€OMETPUYECKUMU HEPABEHCTBAMHU, IOHUMATh UX IIPAKTUYECCKUAN
CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHHUS € IOMOILBIO HUPKYJIS U JIMHEUKH.

Pacnio3HaBaTh OCHOBHBIE BHJBlI YETHIPEXYTOJIBHUKOB, HX 3JJIEMEHTHI, I0Jb30BAaTbCS MX
CBOMCTBAMM IIPU PEIICHUU N'€OMETPUYECKUX 3a1a4.

[IpumeHATH CBOMCTBA TOUKM NEPECEUEHUST MEAUAaH TPEYroJbHUKA (LEHTPAa Macc) B pELICHUH
3a/1a4.

Biagets noHATHEM CpeIHEN JIMHUM TPEYTOJIbHUKA U TPallelnd, IPUMEHATh UX CBOMCTBA IIPU
peuieHny reomeTpuyeckux 3anad. [lonpzoBarecs Teopemont Paneca s pelIeHHs IPAKTUYECKUX
3a/1ay.

[IpumMeHsATH NPU3HAKH 1101001s TPEYTOJBHUKOB B PELICHUN T€OMETPUUYECKHUX 3a1a4.
[Tonp3oBatbes Teopemoit [ludaropa uist penieHuss reOMEeTpUIECKUX M NMPAKTUYECKUX 3ajad.
Ctpouth MaTEMaTHUYECKYIO MOJIENb B IPAKTUYECKUX 33]1a4aX, CAMOCTOSITEIBHO JEJIaTh YEPTEXK
Y HaXOJUTb COOTBETCTBYIOLIUE JJINHBI.

Brnaners nNoHATHAMU CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOro yrja IpsMOYTOJIBHOTO
TpeyrosbHUKa. [101630BaThCA 3TUMHU OHATUAMM UL PELICHUS IPAKTUYECKUX 3aad.
Boraucnare (pazanyHbIMU CIIOCOOAMM) TUIOLIAAb TPEYToJbHUKA U TUIOIIAAM MHOTOYTOJIBHBIX
¢uryp (mone3ysch, Tae HEOOXOAUMO, KaIbKYIATOpOM). IIpuMEeHATh MOTy4YeHHBIE YMEHHS B
IIPAaKTUYECKUX 3aayax.

Biiazets NOHATUSAMHU BIIMCAHHOTO U LIEHTPAJIBHOIO YIJI4, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriaax Mexay XopJaaMu (CEKyIMMU) U Y€ MEX Ty KacaTeJIbHOM U XOP10H IPU peLIeHUH
FeOMETPUUYECKUX 3a/au.

Bianers NOHATHEM OIMCAaHHOIO YETBIPEXYTOJIBHUKA, IIPUMEHATH CBOWCTBA OIMCAHHOIO
YEeTBIPEXYTOJIbHUKA ITPU PELLICHUN 3a/1a4.

IIpuMeHATH MOTyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MaTEMAaTHUYECKUE MOJENH Ul 3a1a4
peanbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIIME BBHIYMCICHUS C MPUMEHEHHEM I0100us U
TPUTOHOMETPHUH (TI0JIB3YSCh, I'7Ie HEOOXOIUMO, KAJIBKYJIATOPOM).
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9 kJacc

* 3HaTh TPUTOHOMETPHUECKUE (PYHKIIHUU OCTPHIX YIJIOB, HAXOIUTH C MX MOMOIIBIO PAa3TUYHBIC
JIEMEHTHl NPSAMOYTOJIBHOTO TpeyrojbHUKa ("peuieHre NpsSMOYTOJIbHBIX TPEYTrOJIbHUKOB').
HaxoauTs (¢ TOMOIIBIO KANBKYJISTOPA) JUIMHBL U YTIIBL U711 HETAOJIMYHBIX 3HAUCHUH.

* Jlonb3oBatkes GopMyIaMu MPUBEIEHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM IS
HaXO0X/I€HUsI COOTHOLLIEHUI MEKy TPUTOHOMETPUUECKUMHU BETUYUHAMU.

* Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB Ul HAaXOXKJIEHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX IPHU PEUICHUH T'€OMETPUUYECKUX
3az1ad.

* Briagerb MOHATHAMHU INPeoOpa3oBaHUA I0A00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonap3oBaTbcsi CBOMCTBAMU MOAO0HS POU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATD JTUHBI
U HAXOIUTh YIJIbl y TOAOOHBIX ¢(uryp. IIpuMeHATs cBoiicTBa MOJOOHS B NPAKTUYECKUX
3agadax. YMeTh IPUBOIUTH IPUMEPHI OJOOHBIX (DUTYP B OKpPY’KAIOIIEM MUpE.

* Jlomp30BaTbcs TEOpeMaMU O INPOU3BEICHUM OTPE3KOB XOpA, O IPOU3BEIECHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

* Jlonb30BaThCs BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKUNA U (PU3UUECKUN CMBICT, IPUMEHSTD
UX B PEIICHUH T€OMETPUUECKUX U pu3mueckux 3anad. [IpuMeHsTh cKasipHOE MPOU3BEICHUE
BEKTOPOB Il HAXOXACHUS JUIMH U YTJIOB.

* Jlomp30BaTbCcsd METOJOM KOOpAMHAT HA IUIOCKOCTH, NPUMEHATh €ro B PELICHUH
TE€OMETPUYECKHX U MPAKTUYECKUX 3a/1ad.

* Brnagers NOHATUAMM NPAaBUIBHOTO MHOTOYI'OJIBHUKA, IJIMHBI OKPYXKHOCTH, IJIMHBI IYyI'H
OKPY>KHOCTH M paJiMaHHOM MEphl yINla, YMETh BBIYUCIATH IUIOIIAAb Kpyra M €ro 4acTeil.
[IpuMeHATH MOTy4YEHHbIE YMEHNUS B IPAKTUUECKUX 3a]a4ax.

* Haxomuth ocu (MIM LEHTPHI) CUMMETpUM (UTYp, TPUMEHATh IBMXKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

* [IpuMeHSTH OJy4YEHHbIE 3HaHUS Ha IPAKTUKE — CTPOUTH MaTEMaTHUECKHUE MOJENHN I 3aa4
peanbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBHIYMCICHUS C MPUMEHEHHEM I0100us U
TPUTOHOMETPUUYECKUX (PYHKIUH (TIOJIB3YSChH, I/Ie HEOOXOIUMO, KAJIbKYJIATOPOM).

IINIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pe3yNbTaTbl OCBOGHHUS INPOrpaMMbl  y4yeOHOro mpenmera «MaTemMaTukay
XapaKTepU3yOTC:

IIarproTHYecKkoe BOCIMTAHUE:

IIPOSIBIECHUEM HMHTEpeca K IPOLUIOMY U HACTOALIEMY POCCHUWCKONH MaTEMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKCHHMAM POCCUMCKUX MATEMATHKOB M POCCUHUCKOW MAaTEMaTUYECKOM IIKOJBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTUX HAyKax M MPUKIAJAHBIX cepax.

I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00s3aHHOCTEH IpayKAaHWHA U PeaTu3aliy €ro Ipas, MPeACTaBICHUEM
O MaTeMaTH4YeCKHMX OCHOBaX (DYHKIMOHUPOBAHHUS PpA3IMYHBIX CTPYKTYp, SBICHHUH, MpPOLELyp
IpakJaHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCH! U IIP.); TOTOBHOCTBIO K 00CYKICHHUIO STHUECKUX POOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH MOPAJIBHO-
9THUYECKHUX IPUHLHUIIOB B I€ATEIbHOCTU YUEHOTO.

TpyaoBoe Bocnnutanue:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEIIEHUM MPaKTUYECKUX 3aJad  MaTeMaTH4eCKON
HaNpaBJICHHOCTH, OCO3HAHMUEM Ba)KHOCTH MaTeMaTHYECKOTo 00pa30BaHus Ha MPOTSKEHUU BCEH KU3HU
ISl YCTIEITHOM MPOo(eCCHOHATBHON IESTETbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUN; OCO3HAHHBIM
BBIOOPOM U MIOCTPOCHUEM MHIMBHYyaJIbHON TPACKTOPUU 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C yUETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
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JcTeTHYeCKoe BOCIIUTaHue:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MaTEMAaTUYECKHX OOBEKTOB,
3a]1a4, peIIeHUH, pacCyKICHHUI; yMEHUIO BUAETh MaTEMaTUUYECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.
IleHHOCTH HAYYHOI'0 TO3HAHMS:

OpHEHTAIMel B JEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHA YEJIOBEKA, MPUPOABI U OOLIECTBA, TOHUMAHUEM MAaTEMATUYECKON HAyKH
Kak cepbl 4YeIOBEYECKOM JAEATENbHOCTH, 3TamoB €€ pPa3BUTHUS W 3HAYMMOCTU IS Pa3BUTHUSA
LUMBWIA3AI[MU; OBJIAJICHUEM SI3BIKOM MATEMAaTHKW M MaTeMaTH4YeCKOM KyJIbTypoHl KakK CpEeICTBOM
IIO3HAHUS MHUPA; OBJIAJIEHUEM NIPOCTEUIIMMH HABBIKAMU HUCCIIEI0BATENIBCKON AESITEIBHOCTH.
Pusuyeckoe BOCNUTAHHE, (JOpMUPOBaHHE KYJbTYPbI 310POBbSI H SMOLMOHAJIBLHOI0
Os1aromosty4us:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUYECKUE 3HAaHUSA B HHTEPECAX CBOETO 340POBbs, BEICHUS
3I0pOBOTO 00pasa KHU3HM (30POBOE MHUTaHHWE, COATAHCUPOBAHHBIN PEXHUM 3aHATHH MU OTIbIXA,
peryinsipHas pu3ndeckas akTUBHOCT); c(hOpMUPOBAHHOCTHIO HAaBbIKA pe(IeKCUU, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'o K€ MpaBa JIPyroro 4yejoBeKa.

JKOJIOTHYEeCKOe BOCIIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTUIeCKUX 3HAHUH [T PEIIeHNUs 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpYy’ Kalollled Cpeapl, IUIAHUPOBAHMUSA IIOCTYIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEACTBUN MJIs
OKpY’KaloIIeld Cpesbl; OCO3HAHHEM TIJI00aJbHOTO XapaKTepa HKOJOTHUECKUX HpoljeM U IMyTed Hx
peLIeHuS.

JIn4HOCTHBIE pe3yabTaThl, 00ecIeYHBAIONINE ATANTALNIO 00y4aI0IIerocss K H3MEeHAIOIMCS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEOINPEAEIEHHOCTH, IIOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX JIOAEH,
pHOOpETaTh B COBMECTHOM JIEATEIPHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIMH U3 OTBITA APYTHUX;

HE00XOIUMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (GOPMYIUPOBATH UJEH, MOHITHUS,
TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM 4YHCJIE paHee HE HM3BECTHBIX, OCO3HABATh AC(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlMIO, BOCIPUHHMATH CTPECCOBYIO CHUTYaLMIO Kak
BBI30B, TPEOYIOMNI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS U IEHCTBHSL, (OPMYIHPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yabTaTbl OCBOCHUS NIPOTrpaMMbl y4eOHOro mpeamera «MaTemaTukay
XapaKTEepPU3YIOTCS OBJIAJECHUEM VHUBEPCATbHLIMU HO3ZHAGAMEIbHBIMU OeliCTNEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PeCYSIAMUGHBIMU OeliCEUIMU.

1) VYHusepcanvHvle no3nasamenvHble Oelicmsus obecnequsarom @Gopmuposarue 0OA308bixX
KOCHUMUBHBIX NpOYecco8 00y yaouuxcs (0ceoeHue mMemooo8 NO3HAHUA OKPYHCAIoWe20 Mupd,
npUMeHeHUe J102UYeCcKUX, UCCIe008amenbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).
ba3oBble Jlornyeckue NeHCTBHA:

"  BBISBJISTH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKU MATEMAaTUIECKIX OOBEKTOB, TOHSITHIA,
OTHOIICHUN MEXIy MOHATHAMH; (OpPMYITUPOBATH OIpPEACTCHHs TMOHSATHI; yCTaHABIUBATH
CYLIECTBEHHBIN NMPHU3HAK KJIacCU(UKALIMU, OCHOBAHUSA /17151 000OIIEHUS U CPAaBHEHUS, KPUTEPUHU
IPOBOAMMOIO aHAJIN3A;

" BOCHpPUHUMATh, (OPMYJIHUPOBATh ¥ TPEOOPA3OBLIBATH CYXKACHHS: YTBEPAUTEIbHBIC W
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

"  BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (PaKTaX, JaHHBIX,
HAOMIONICHUSAX WM YTBEPXKACHUSX; MpeljiaraTh KPUTEPHUH IJsl BBISBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUIA;
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Jie7aTh BBIBOJBI C HCIHOJIb30BAaHMEM 3aKOHOB JIOTUKH, MACAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTelbCTBA MAaTEMAaTHUECKUX YTBEPXKIACHUH (TpsIMbIE M OT MPOTHBHOIO),
POBOJUTH  CaMOCTOSITEJIbHO  HECJIOXKHBIE JIOKA3aTeIbCTBA MaTeMaTHYeCKUX  (DaKToB,
BBICTPAWBaTh AapryMEHTALMIO, NPUBOAUTH TPUMEpPHl MU KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATH CIIOCOO pelieHus: y4eOHOU 3a1auM (CpaBHHBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA C YIETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBaTeILCKHE JelCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHUSA; (POpMyIHpoOBaTH
BOMIPOCHI, (DUKCUpYIOIIHE TPOTHBOpEUHE, MpoOJIeMy, CaMOCTOSATEIBHO YCTaHABIUBATH
HCKOMOE U IaHHOE€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;
MMPOBOAUTD IO CAMOCTOATCIIbHO COCTABJICHHOMY IJIAHY HECJIOKHBIN OKCIICPUMCHT, HCGOHBH_IOC
UCCJIC/IOBAaHKE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXy COOOM;

CaMOCTOSITENILHO (hOpMyTHpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
Ha6JHOI[eHI/IH, HCCIICA0BaHUA, OICHUBATL JOCTOBCPHOCTD IMOJTYYCHHBIX PC3YyJIbTATOB, BLIBOJJOB
1 000O0IIIEHHI;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIIBUTAThH MPEAOIOKEHHS O €T0
Pa3BUTHUU B HOBBIX YCJIOBUSAX.

Padora ¢ undopmanmueii:

BBISIBIISITh HEJAOCTATOUYHOCTh U HM30BITOYHOCTH HMH(OpMAIUK, JAaHHBIX, HEOOXOIUMBIX IS
peleHus 3a1a4u;

BBIOMpPATh, AHAIW3UPOBATh, CUCTEMATHU3UPOBaTb W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

BBIOMpaTh (opMmy mpeacTaBieHHs WHPOPMALMU M WIUIIOCTPUPOBATh pELIaeMble 3adauu
cXeMaMH, JuarpaMMaMu, HHOHM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAA&KHOCTh HMHPOPMALMU MO KPHUTEPUAM, IMPEIUIOKECHHBIM YUYHUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) VHusepcanvbHvle KOMMYHUKAmMuHble Oeticmaus 00ecnedusaion chopmuposanHOCmb COYUATLHbIX
HABbIKOB 0OVUAIOUJUXCSL.
Oo0menune:

BOCTIPHHUMATh ¥ (JOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBUSMU U LETSIMH OOILICHHS;
SICHO, TOYHO, TPAMOTHO BBIp@XaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUSI 10 X0y PELICHHUs 3a7a4l, KOMMEHTUPOBATh MOJIyUYEHHBIN pe3ybTar;

B X0/€ OOCYXIEeHHs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl, IpOOIeMBbl,
pemaemMoi 3a/1a4M, BHICKA3bIBaTh UJIEH, HAICJICHHBIC HA MOMCK PELICHMS; COMOCTABISTh CBOU
CYXJICHUS C CYXJICHUSIMH JIPYTHX YYaCTHUKOB JAHMajora, 0OHapyKUBaTh Pa3InuKe U CXOJICTBO
NO3MLIMI; B KOPPEKTHOW (hopme POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHMUS;
NpPEACTaBIATh PE3yJbTAaThl PELICHUS 33/a4d, OHKCIIEPUMEHTA, MCCIEIOBAaHMsA, MPOEKTa;
CaMOCTOSITEIILHO BEIOMPATh (POpMAT BBHICTYIICHHUS C YUETOM 3a1a4 MPE3EHTAIH U 0COOCHHOCTEH
ayJUTOPHH.

CoTpyaHnuecTBo:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBUIYaIbHOM pPabOTHI MpHU
peleHNH y4eOHbIX MaTeMaTHUeCKUX 3ajjady; MPUHUMATH IIelIb COBMECTHOHM NesITeIbHOCTH,
IUTAHUPOBATh OPraHU3AIMIO COBMECTHOM padOoThI, pacpeessITh BUAbI padOT, JOrOBapUBATHCS,
00cyXJaTh MPOIIecC U Pe3yabTaT paboThI; 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TpYNIOBBIX (opmax paboTel (0OCykaeHHs, 0OOMEH MHEHHMSMH, MO3TOBBIC
IITYPMBI U JIP.); BBIIOJIHATH CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOU JICHCTBHS C JPYTUMHU
YJIeHAaMM KOMaHJIbl; OI[CHMBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.
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3) VHusepcanvhvlie pezynamueHvle Oelicmeus obecneuusarom QGopmuposanue CMblCI08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.
Camoopranuzanms:

"  CaMOCTOSITENIbHO COCTABIIATH IUJIaH, aJTOPUTM pEIIEHUs 3aJaud (UM ero 4acTbh), BHIOMpATh
crnoco0 pemeHus ¢ y4€TOM MMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

" BIAJETh CIOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibTaTa peleHHs
MaTeMaTHUEeCKOM 3aJ1auu;

"  QOpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPHU pEHICHUM 3aJayd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

" OLEHUBATh COOTBETCTBUE pe3yibTaTa MACATEIbHOCTH IIOCTABJICHHOW LIEIIM W YCIOBHAM,
OOBSICHATh TNPHUYUHBI JOCTH)KEHUS WIM HEJOCTH)KCHHUS LeJNIHM, HAaXOAWTh OIIMOKY, /1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOSHHS pabodel MporpaMMbl 110 MaTeMaTHKE MPECTaBICHbI IO roJ1aM
o0y4yeHHs B CIEAYIOIINX pa3/ienax MporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Matematukay, B 7—9 kiaccax — KypcoB «Anredpay», «I'eomerpus», « BeposSTHOCTb U CTaTUCTHUKAY.

Pa3BuTHe JOrMUeCKrUX NpPEICTaBICHUM M HABBIKOB JIOTMYECKOTO MBIIUIEHHS OCYILECTBISETCS Ha
NPOTSDKEHUH BCeX JIeT OOy4YeHHMs B OCHOBHOHM IIKOJIE B paMKaxX BCEX HAa3BaHHBIX KYypCOB.
IIpenmnonaraercs, 4YTO BBITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHWUSA U OTPHULIAHUSA
BBICKA3bIBaHUM, paclo3HaBaThb WCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA, NIPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDBI, OBIAACET IOHATUSAMHU: OIPEHCICHUE, aKCHMOMa, TeopeMa, HOKa3aTrelbCTBO — U
HAYYHUTCS UCTIOJIb30BaTh UX MPH BHITIOJIHEHUHU YUEOHBIX U BHEYUEOHBIX 3a/1aU.

[IpenmerHbie pe3ynbTaThl Mo ydeOHOMYy mpeamery "Matemaruka" (BKiItouyas yuyeOHbIE KypCh
"Anreopa", "I'eometpus”, "BepostHOCTh 1 cTaTHcTHKA") (Ha 6230BOM YPOBHE) TOJKHBI 00€CIIeUnBaTh:

1) ymeHue onepupoBaTh NOHATHSIMH: MHOKECTBO, IOJMHOXECTBO, ONIEPALIUN HAJl MHOKECTBAMU;
YMEHHUE ONEepUpPOBaTh MOHATUSAMH: Tpad, CBSI3HBIN rpad, AepeBo, LUK, MPUMEHATh UX MPHU PELUICHUN
3aja4; YMEHHE HCIIOJIb30BaTh Ipaduueckoe MpPEeJCTaBICHUE MHOXKECTB JUIS ONUCAHHUS pPEealbHbIX
MPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUEOHBIX IPEIMETOB;

2) yMeHue OnepupoBaTh MOHATUSAMU: ONPEEICHNUE, aKCUOMAa, TEOPEMA, 10Ka3aTEIbCTBO; YMEHHE
pacrno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI;

3) yMeHMe onepupoBaTh MNOHATUAMM: HATypalbHOE YMCIO, IPOCTOE U COCTABHOE YUCIIO,
JETUMOCTh HATYPaJIbHBIX YHCEN, PU3HAKU JIETUMOCTH, LIEJI0€e YHCIO0, MOAYJb YHUCIa, OOBIKHOBEHHAS
npoOb U AecaTudHas Apo0b, CTAHJAPTHBINA BU YUCIIA, PAIMOHAIBHOE YUCIIO, UPPALIMOHAIBHOE YUCIIO,
apu(METHYECKUI KBaJPATHBIM KOPEHb; YMEHHE BBINOJHATH JCHCTBHS C YHUCIAMH, CPaBHHUBATh U
YHOPSA0YMBATh YUCIIA, TPEACTABIATh YKMCIAa HA KOOPAWHATHON NPAMOM, OKPYIVISITh YUCIIA; YMEHHE
JieJ1aTh IPUKHUIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUN;

4) yMmeHHE ONEpPUPOBATh MOHATHAMHU: CTEIEHb C LEJIBIM I[oKa3aTelaeM, apu(pMeTHYeCKUn
KBaJpaTHBI KOpEHb, MHOTOWICH, ajredpamueckas ApoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTETEeHHU OOJIbIIE €AUHUIIBI; YMEHHE BBITIOIHATH pacueThl 1o GopMyiaM, peodpa3zoBaHus
IEJIBIX, APOOHO-PAITMOHANBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHIMHM, Pa3ioKeHHE MHOTOWICHA Ha
MHOXHTEJH, B TOM YHCIE C HMCIOIb30BaHMEM (OPMYJ pa3HOCTU KBAJPaTOB M KBaJIpara CyMMBI U
pa3HoOCTH;

5) yMeHHME OnepUpoBaTh MOHATUSAMHU: YHCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOM NEPEMEHHOM,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE peIlaTh JIMHEWHbIC W KBaJpPaTHbIE
ypaBHEHHS, JPOOHO-pallMOHATBHBIE YpPaBHEHUS C OJHOM MEPEMEHHOM, CHUCTEMbI JABYX JIMHEHHBIX
YpaBHEHMH, JHMHEHHbIE HEPABEHCTBA M UX CHCTEMBI, KBaJpaTHble U JPOOHO-pallMOHAIbHBIC
HEpPAaBEHCTBA C OJHOM IEPEMEHHOW, B TOM 4YHUCJIE NPU PELICHUHM 3a4ad U3 APYrUX NPEIMETOB U
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MPAaKTUYECKHX 3a]1a4; YMEHHUE UCTIO0Ib30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPAMHATHYIO TNIOCKOCTb ISt
n300pakeHusl pelieHN ypaBHEHHI, HEPaBEHCTB U CUCTEM;

6) yMeHHEe OonepupoBaTh MOHATUAME: (QYHKIMA, rpaduk GYyHKIMU, HYTU (PYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHus, yObIBaHWs, HauOOJblllee M HAUMEHbIIEEC 3HAYCHUS
(GyHKIMU; yMEHHE ONEpUpOBaTh MOHATHAMHU: NpsMas MPONOPLHUOHAIBHOCTh, JUHEWHAas (QYHKLUS,
KBaJpaTu4Has (pyHKIWs, oOpaTHas MPONOPLUOHATIBHOCTb, Mapadojia, TUnepOosa; yMEHHE CTPOUTH
rpaduku GyHKIMNA, UCTIONB30BaTh T'PapUKH JJIS OTIPEIEICHUS CBOWCTB MPOIIECCOB ¥ 3aBUCUMOCTEH, 115
peleHus 3a/1a4 U3 APYruX y4eOHbIX IMPEAMETOB M PeajbHOM JKU3HU; YMEHHE BBIpaxaTb (opMyIamMH
3aBHCUMOCTH MEX/1y BeTHUNHAMH;

7) yMeHHE OnepupoBaTh MOHATUSAMHE: MOCIEI0BATEIBHOCTD, apupMeTHIEeCKas U TeOMEeTpHUIecKas
NPOTPECCUH; YMEHHE HCIOJb30BAaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (OPMYNBI CYMMBI M OOILIEro
YjieHa [IPH PELICHUH 3ajay, B TOM YHCJIe 3a/1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U PEalbHOM KHU3HH;

8) yMeHue pemarhb 3a/1a4d pa3HbIX THUIOB (B TOM YHCJE Ha MPOLEHTHI, JOJIH U YaCTH, IBUKCHHUE,
paboTy, IIeHy TOBapOB M CTOMMOCTb HOKYIOK M YCIyT, HaJOTH, 3a/Ja4d M3 00JacTH YNpPaBICHHS
JUYHBIMU U CEMEHHBIMHU (PMHAHCAMH); YMEHHUE COCTABIIATH BBHIPAXKCHMS, YPAaBHEHUs, HEPABEHCTBA M
CHCTEMBI IO YCJIOBHUIO 33Ja4yH, UCCIIEJOBATh MOJYYCHHOE pEIIeHHE W OLCHWBAThH MPaBJONOI00HOCTh
MIOJIyYCHHBIX Pe3yJIbTaTOB;

9) yMmMeHue omnepupoBaTh MOHATUAMHU: (DUTYpa, TOUYKA, OTPE30K, MpsMasi, JIyd, JOMaHas, yrol,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN 1 paBHOCTOPOHHUM TPEYTOJILHUKH, MPSMOYTOJIbHBIN
TPEYTOJIbHUK, MEeHaHa, OUCCEKTpUCa U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOIbHUK, MMapalIeIorpamMMm,
poMO, TPAMOYTOJNBbHUK, KBaJpaT, Tpamelnus; OKPYKHOCTb, KpyrI, KacaTeJbHas; 3HAKOMCTBO C
MIPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE PelIaTh 3a7ayd, B TOM YHCJE U3 MMOBCETHEBHOM JKU3HU, Ha
HaXO0XXJICHUE T€OMETPHUYCCKUX BEJIMYHH C TPUMEHEHUEM U3YUECHHBIX CBOMCTB (pUryp u (akTos;

10) ymeHue omnepupoBaTh MOHATUSMH: PAaBEHCTBO (UTYp, PaBEHCTBO TPEYTOJIHHUKOB;
NapayieIbHOCTh M HEePHEHIUKYISAPHOCTh NPAMBIX, Yol MEXAy MpSIMBIMH, TMEPHEHIUKYISAP,
HAKJIOHHAsI, IPOEKIHs, ojo0ue Guryp, mogo0HbIe TPEYTrOIbHUKH, CAMMETPHSI OTHOCUTEIBHO TOUKH U
npsMOH; yMEHHME paclo3HaBaTh PABEHCTBO, CUMMETPHIO U mojo0ue Quryp, napamuieabHOCTh WU
NEPIEHANKYISAPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHpE;

11) ymenue onepupoBaTh NOHATHIMU: [UIMHA, PACCTOSHUE, YTOJI (BEIMYMHA YT, CHHYC U KOCUHYC
yIi1a TpEyroibHUKA), TUIOIAb; YMEHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY KaIOIIEM
MUpE; YMEHHUE IPUMEHATH (POPMYIIBI IEPUMETPA U TUIOIIAAH MHOTOYTOJIEHUKOB, JJTUHBI OKPYKHOCTH U
UMM KpyTa, 00beMa MPsIMOYTOJILHOTO MapajuIeyeuIe/1a; YMEHUE TPUMEHATh IPU3HAKHU PaBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpEeyrojibHHKA, Teopemy [ludaropa, Tpuronomerpudeckue
COOTHOILICHUS [ BEIYUCIICHUS UIMH, PACCTOSHUM, TTOIa/IeH;

12) ymenue n3o0paxkaTh MiIockue (GUrypsl ¥ UX KOMOMHALWHU, MPOCTPAHCTBEHHBIE (UTYpHI OT
PYKH, C TOMOIIBIO YEPTESKHBIX HHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIH
CHUMBOJIbHOMY OIHCaHHIO;

13) ymeHnue onepupoBaTh HOHATHAMHU: MPSMOYTOJIbHAS CHCTEMa KOOPAWHAT; KOOPIUHATHI TOUKH,
BEKTOp, CyMMa BEKTOPOB, MPOU3BEJCHHUE BEKTOpPAa HA YHUCIO, CKAIAPHOE MPOU3BEICHHE BEKTOPOB;
YMEHHUE UCHOIb30BATh BEKTOPHI U KOOPAMHATHI [T TPEACTABICHUS JaHHBIX M PEIICHUs 3a/1a4, B TOM
qHCIIe U3 JPYTruX yueOHbIX IPEAMETOB U PealbHOM KU3HHU;

14) ymeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE M KPYTOBBIC IUArpaMMBbl, TaOJIUIbI, CpeaHEe
apupmMeTHIeCcKOe, MeInaHa, HanboIbllee M HAaMMEHbIIIee 3HAaUEHUs, pa3MaxX YUCIOBOI0 HAbopa; yMeHue
U3BJICKaTh, UHTEPIIPETUPOBATH M MPE0OPa30BHIBATH HH(OPMAIIHIO, IPEICTABIECHHYIO B TA0IHIIAX U HA
ararpaMmax, OTPakKalollyl0 CBOMCTBA M XapaKTEPUCTHKHU PEATbHBIX MPOIECCOB U SBJICHUN; YMEHUE
pacro3HaBaTh H3MEHYMBbIC BEJTMUMHBI B OKPYKAIOIIEM MHPE;

15) ymeHue omnepupoBaTh NOHSTUSAMM: CIyYalHBIM ONBIT (CIydalHBIM OSKCIEPUMEHT),
3JIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIN HCXO/) CIIy4aifHOTO OIBbITA, CITy4aifHOe COOBITHE, BEPOATHOCTh
COOBITHS; YMEHHE HaXOAMTh BEPOSTHOCTH CIY4YalHBIX COOBITHII B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITHSMH; yYMEHHE pellaTh 3a7adyd METOJOM OpraHM30BaHHOIO mepedopa U ¢
WCTIOJIb30BAHUEM TIpaBHJIA YMHOXXCHMS; yYMEHHE OICHMBATH BEPOSITHOCTH pPEATbHBIX COOBITHH W
SBJICHHU, TIOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX W MAaJIOBEPOSATHBIX COOBITHUH B OKpY’KaloLIeM
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MHUpE U B KU3HHU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
4KCEJl U €T0 POJIBIO B MACCOBBIX SIBJICHMSIX;

16) ymeHue BBIOMpATh MOAXOMAIIMNA HM3YyYEHHBI METOJ JJs pEIICHUS 3aJa4yH, MPUBOAUTH
IIPUMEPBl MAaTEMaTHUECKHUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU, pACIIO3HABATh IIPOSIBIICHUE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, OIMCBIBATH OT/CIIbHBIE BBINAIOIIMECS PE3YJIBTAThl, MOIYYEHHBIE B XOJE

pa3BUTUSA MAaTEMAaTUKHU KaK HAyKH, IPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKUX OTKPBITUHA U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUH.

TEMATHYECKOE INTAHUPOBAHHUE

7 knace
Ne Koa-Bo Tema ypoka Bo3MokHOCTH
YPOKOB HCNOJb30BAHH
1 0P, YMM
1. 14 [Tpocreiinme reomeTprueckue GUrypsl 1 UX CBOICTBA
2. 22 TpeyronbHUKH https://resh.ed
3. 14 [TapaenbHble npsivbie. CymMMa yriioB TpeyrojibHUKA u.ru/subject/1
4. 14 OKpy’KHOCTb U KpYT. | eoMeTpruecKre MOCTPOCHHUS 1711
5. 4 [ToBTOpEeHue
68 Htoro
8 kiace
Ne | Kou-Bo Tema ypoka Bo3MoxkHOCTB
4acos HCIIOJIb30BaH
us S0P,
YMM
1 2 IToBTOpEHME https://resh.e
2 12 YeTbIpexyrojJbHUKH du.ru/subject
3 15 Teopema dajeca 1 TeOpeMa o IPONOPIHUOHATBHBIX OTPE3KaX, 17/8/
0J00HBIE TPEYTOIBHUKH
4 14 [Tnomans. HaxoxaeHue miomanei TpeyrojJbHUKOB U
MHOTOYTOJBHBIX (puryp. [Tnomany mogoOHbIX Guryp
5 10 Teopema [Iudaropa n Hauana TPUTOHOMETPUHU
6 13 VYIuIbl B OKPYKHOCTU. BricaHHbIE U ONMCaHHBIE
4eThIpexXyroyibHUKH. KacarenbHble K okpyxHocTH. Kacanue
OKpY>KHOCTEN
7 2 [ToBTOpEeHue
68 Htoro
9 kaace
Ne | Kou-Bo Tema ypoka Bo3MoxkHOCTB
4acos HCIOJIb30BAaH
us S0P,
YMM
1 3 [ToBTOpEHUE
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2. 16 Tpuronometpusi. Teopembl KOCUHYCOB U CUHYCOB. Pelienue https://resh.e

TPEYTrOJIbHUKOB du.ru/subject
3. 10 [TpeobpazoBanue moa00ust. MeTpHUECKHE COOTHOIICHHS B /17/9/
OKPYKHOCTH
4. 12 Bexkrops!
5 9 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH
6. 8 [TpaBuiibHBIE MHOTOYTOJBHUKH. [[TMHA OKPYKHOCTH U TUIOMIATH
Kpyra. Beraucnenue miomanein
7. 6 JIBMO>KEHUS TITIOCKOCTH
8. 4 [ToBTOpEeHue
68 Uroro

Padouast nporpaMMa no BepOSITHOCTH U CTATHCTHKE B 7-9 KJjiaccax.

OOmiee 4uciIO YacoB, OTBEAEHHBIX HAa M3YYEHUE yUEOHOTO MOIyJs «BeposSTHOCTh M CTaTUCTHKA»
npeamera «MaTeMaTHKa» Ha ypOBHE OCHOBHOTO obmiero oopasoBanusi, — 102 4. (7-9 kmaccel — | 4. B
HEJIEITIO).

CONAEP/KAHHUE YYEBHOI' O KYPCA « BEPOATHOCTb U CTATHCTHKA» (110 I'OAM
OBYYEHHA)
7 knace

[IpencraBnenne naHHBIX B BHUAE TaOHi, Tuarpamm, rpadukoB. 3arojHEHHE TaOJUI, YTEHUE U
MIOCTPOCHHUE aUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTroBbIX). UTeHHE TpaUKOB peaNbHBIX
nporeccoB. M3Bieuenne uHopManuu M3 auUarpaMM M TaOJUI], MCIOJIb30BaHHE M HHTEPIpETALUs
JAHHBIX.

OmnwucarenpHas CTAaTUCTHKA: CpeaHee apudmMeTHdeckoe, MeAMaHa, pasMmax, HauOojbliee Hu
HaMMEHbIIIee 3HaUeHUs1 Ha0opa YUCIIOBBIX JaHHBIX. [IpuMeps! ciydaitHON H3MEHUYUBOCTH.

CraydvaiiHplii 3KCHepUMEHT (OmbIT) W choyyaiiHoe coObiTue. BepostHocte M wactora. Poib
MaJIOBEPOSITHBIX U MTPAKTUYECKH JIOCTOBEPHBIX COOBITHI B IPpUpPO/Ie U B 0011ecTBE. MOHETa U UrpabHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenmenp BeprumHbl. Yuciao pébep M CyMMapHash CTENEHb BEpIIMH.
[IpencraBnenue o cBs3Hoctu rpada. Lenu u muxinel. [Tyt B rpadax. O6xoxn rpada (3iinepoB myTh).
Pemienue 3a1a4 ¢ moMouisio rpagos.

8 kiracc

[IpencraBneHne JaHHBIX B BHJIE TaOJIUI, TUarpaMm, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, IMOAMHOKECTBO. Onepanun HaJ MHOXXECTBaMH: O0beIMHEHHUE,
nepeceueHue. CBoilcTBa omnepauuii HaJ MHOXKECTBAMHU: IE€PEMECTUTEIBHOE, COUYETATENIBHOE,
pacrpenenuTenbHoe, BKIOYeHUs. lcmonb3oBanue rpaduyeckoro mNpeicTaBiICHUS MHOMXKECTB IS
OIHMCaHUs PEATIbHBIX IPOLECCOB U SIBJIEHUM, IPU PEIICHNUH 3a1a4.

W3mepenune paccemBaHMs AaHHBIX. Jlucmepcus W CcTaHAAPTHOE OTKIOHEHHE YHCIOBBIX HAOOPOB.
JlnarpamMma paccerBaHusl.

DneMeHTapHbIe COOBITHA CiTydaifHoro onbITa. CiyyaiiHbie coObITHs. BeposTHOCTH COOBITHIH. OBITHI
C PpaBHOBO3MOXKHBIMH  3J€MEHTapHbIMU  CcOObITHsIMU. CiydaiiHblii  BeIOOp. CBsI3b  MEXIy
MaJIOBEPOSITHBIMU U TIPAKTHUECKHU JIOCTOBEPHBIMU COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa NE€pPEBLEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHCSUYEH BEPLIMHBI, CBS3b
MEXy YHCIIOM BepUIMH U unciiom péoep. IlpaBuino ymHoxkeHus. Pemenue 3agad ¢ momouibio rpados.
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[IpotuBomnonoxusle coObiTHs. duarpamma Oitnepa. OObeauHEeHHE W TepeceueHHe COOBITHH.
HecoBmecTHble coObiTusi. Dopmysa CIOXKEHUS BEpOATHOCTEH. YCIIOBHAas BepOSTHOCTH. llpaBmio
ymHOXKeHUs. Hes3aBucumble coObiTusa. Perienue 3ajad Ha HaXOXXJICHHE BEPOATHOCTEH C MOMOIIBIO
JiepeBa CIIy4aiiHOro AKCIIEPUMEHTA, IUarpaMM DWiepa.

9 kJ1acc

[IpencraBneHue naHHBIX B BUJE TAOJIUI], AUAarpaMM, TpaprKOB, HHTEPIIPETALUS JaHHbIX. UTeHHe U
nocTpoeHue Tabiull, AuarpamMmm, TpapuKoB MO peaaTbHBIM TaHHBIM.

IlepectanoBku u ¢aktopuan. Coderanuss u yucino couetanudd. TpeyronbHuk [lackans. Pemenue
3aj]]a4u C UCMOJIb30BAaHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. Cy4aifHbIi BBIOOP TOYKU U3 (PUTYPBI HA IUIOCKOCTH, U3 OTPE3Ka U U3
YT OKPYKHOCTH.

Wcneitanue. ¥Ycenex u Heynaua. Cepus UCTIbITaHUM 10 iepBoro ycnexa. Cepus ucnsiTanuil bepHysuin.
BeposiTHOCTH cOOBITHI B ceprH UCTIBITAHUN bepHyIuiH.

Crnyualinas BeJIMUYMHA U paclpesiesieHue BeposiTHocTel. [IpuMeppl MaTeMaTH4eCKOro 0KMIaHus KaKk
TEOPETUYECKOr0 CPEIHEr0 3HAaYCHUS BEIMUYMHBL. MaTeMaTu4ecKoe OKUJaHNEe U AUCIIEPCHS CITy4aliHOU
BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyumy.

[onsaTue o 3akoHe 60bIINX yucen. Fi3MepeHne BeposSTHOCTEH ¢ MOMOIIbI0 4acToT. Poiib 1 3HaueHue
3aKOHa OOJIBIIMX YHCET B IPUPOJIE U OOIIECTBE.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN
ITPOI'PAMMBI KYPCA (IIO TOAAM OBYYEHUA)

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «BepostHocTh M cratuctuka» B 7—9 Kkiaccax
XapaKTEePU3YIOTCS CIEAYIOIUMU YMEHUSMHU.
7 knace

*  UYurare nHpOpMAIMIO, IPEICTABICHHYIO B TaOJIHUIIAaX, HA AUAarpaMMax; MPeICTaBIsATh JaHHbIC
B BHJIE TaOJHII, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIE (CTONOUYATHIE) M KPYTOBBIE) IO MacCUBaM
3HA4YCHU.

* OnuceiBaTh ¥ MHTEPIIPETUPOBATH peasbHbIC YUCIIOBBIE JaHHBIC, TIPEACTABICHHBIC B Ta0IMLAX,
Ha IuarpaMmax, rpapukax.

* lHcnonp30BaTh [UIsl ONWUCAaHUS JAHHBIX CTAaTUCTHYECKHUE XapaKTEPUCTHKU: CpEAHEe
apupMeTHuecKoe, MeIuaHa, HauOoJbIllee U HAUMEHBIIIee 3HAUCHUs, pa3Max.

* JIMeTh npeAcTaBIeHUE O CIy4YaifHON M3MEHYMBOCTH HA MPUMEpax IeH, (GU3NYeCKUX BEIUYHH,
AHTPOIIOMETPUYECKHX JAAHHBIX; UMETh IPEACTABICHNE O CTATUCTUUECKON YCTOMUNBOCTH.

8 kiracc

* JI3Biekarh W npeoOpa3oBbIBaTh MH(OPMAIHIO, MTPEICTABICHHYIO B BUJE TAOJHUI, AUATPaAMM,
rpauKOB; MPEICTABIATH JaHHBIC B BUJIE TAONHULI, TUarpaMm, rpaduKos.

* OnucelBaTh JaHHBIE C NOMOULIbIO CTATHCTUYECKUX IIOKa3aTeNed: CPEJHUX 3HAUYECHUH U Mep
paccenBaHus (pa3Max, JUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHHUE).

* HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHHH W YaCTOTHI COOBITUH, B TOM YHCIE MO pe3ysbTaTaM
U3MEPEHUI U HAOIIOICHUH.

* HaxoauTb BEpPOSATHOCTH CIIy4alHBIX COOBITUH B OMBITaX, 3Has BEPOSTHOCTH JIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMHU.

* Vcnonb30BaTh rpadguuecKue MOACTH: AEPEBO CIYYaiHOT0 SKCIIEPUMEHTA, THarpaMMbl Ditiepa,
YHUCIIOBAs IpsIMast.

* OnepupoBaTb NOHATUAMU: MHOXECTBO, IIOJMHOXECTBO; BBINOJHATH ONEpalMM Haj
MHOXeCTBaMU: 00bEIMHEHHE, NIEPEeCceUCHUE; NePEUUCIATh 3JIEMEHThl MHOXKECTB; MPUMEHSTh
CBOMCTBAa MHOXECTB.

* Jcnonb30BaTh TpaguuecKoe MpeiICTaBIeHue MHOXKECTB U CBA3EH MEXIy HUMH JIJIsl OTIMCAHUS
IPOIIECCOB U SIBIICHHUM, B TOM YHCIIE TIPU PEUICHUHU 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB U
KypPCOB.
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9 kJacc

* JI3Bnekarh U NpeoOpa3oBbIBaTh HH(OPMAINIO, IPEACTABICHHYIO B PAa3IMUHBIX HCTOYHHUKAX B
Buje TaOnMi, IuarpamMm, rpadukoB; NpPEACTaBIATH JAaHHBIE B BHJE TaONUI], AHarpamwm,
rpauKoB.

* PemaTh 3a7aud OpraHU30BaHHBIM IepeOOpOM BApUAHTOB, a TAKXKE C MCIIOJIb30BAaHUEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

* Hcnons30BaTh OnucaTeIbHbIE XapaKTEPUCTUKHU JJI1 MACCUBOB YUCIIOBBIX TAHHBIX, B TOM YHUCIIE
CpPEIHME 3HAYCHUS U MEPBI PACCCUBAHU.

* HaxoauTh 4acTOTHl 3HAYCHUHA M YACTOTHI COOBITHSI, B TOM YHCIE HOJB3YySCh PE3yIbTaTaMH
POBEIEHHBIX U3MEPEHUN U HAOTIOACHUIA.

* HaxoauTb BEpOSITHOCTU CIIy4alHBIX COOBITHI B M3yUEHHBIX ONBITaX, B TOM YUCIIE B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX UCTIBITAHUHN 10 TIEPBOTO ycCIiexa, B
cepusix ucnblTaHul bepHyun.

* lmMeTs npenacraBieHue O CIly4ailHOM BEJIMUMHE U O PaCIpENeIICHU BEPOATHOCTEN.

* JIMeTh TpeACTaBICHHE O 3aKOHE OOJBIIMX YHCENT KaK O MPOSIBICHHUH 3aKOHOMEPHOCTH B
CJIly4aifHON M3MEHYUBOCTH M O POJIH 3aKOHA OOJBIINX YHCEN B IPUPOJIE U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yNbTaTbl OCBOGHHUS INPOrpaMMbl  yuyeOHOro mpenmera «MaTemMaTukay
XapaKTepU3yOTC:

IIarproTHYecKkoe BOCIMTAHUE:

IIPOSIBIEGHUEM HHTEpeca K IPOLUIOMY U HACTOAILIEMY POCCHUWCKONH MaTEMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHXKCHHMSAM POCCUMCKUX MAaTEMATHKOB M POCCUUCKOW MAaTEMaTU4YECKOM IIKOJBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTUX HAyKax M MPUKIAIHBIX cepax.

I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO 0053aHHOCTEH IpayKAaHWHA U PeaTu3alliy ero Ipas, MpeACTaBICHUEM
O MaTeMaTU4YeCKHMX OCHOBaX (DYHKIMOHUPOBAHHUS PpA3IMYHBIX CTPYKTYp, SBICHHUH, MpPOLELyp
IpakJaHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCH! H IIP.); TOTOBHOCTBIO K 00CYKICHHIO STHUECKUX POOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-
ATUYECKHUX IPUHLHUIIOB B I€ATEIbHOCTU YUEHOTO.

TpyaoBoe Bocnnutanue:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHME€ B PEIIEHUM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaNpaBJICHHOCTH, OCO3HAHMUEM Ba)KHOCTH MaTeMaTHYECKOro 00pa30BaHus Ha MPOTSKEHUU BCEH KU3HU
ISl YCTIEITHOM MPOo(eCCHOHATBHON IESTETbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUN; OCO3HAHHBIM
BBIOOPOM U MIOCTPOCHUEM MHIMBHYaJIbHON TPACKTOPUU 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C yUETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

ICTETHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MaTEMAaTHUYECKHX OOBEKTOB,
3a]1a4, pelIeHUH, pacCyKICHHUI; yMEHUIO BUAETh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
IleHHOCTH HAYYHOTI'0 TO3HAHMS:

OpHEHTAIMel B JIEATEIIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHA YEJIOBEKA, MPUPOABI U OOLIECTBA, TOHUMAHUEM MaTEMATUYECKOM HAyKH
Kak cepbl 4YeIOBEYECKOM JAEATENbHOCTH, 3TamoB €€ pPa3BUTHUS W 3HAYUMOCTU IS Pa3BUTHUSA
LMBUJIN3ALMHU; OBJAJCHUEM SI3bIKOM MaTEMaTHMKH W MaTeMAaTUYECKOM KyJIbTypoH Kak CpeICTBOM
[IO3HAHUS MHUPA; OBJIAJIEHUEM NIPOCTEUIIMMH HABBIKAMU HUCCIIEI0BATENIBCKON AESITEIBHOCTH.
®usuyeckoe BOCIUTAHHE, (JOpMUPOBaHHE KYJbTYPbI 310POBbSI H SMOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUYECKUE 3HAaHUS B HHTEPECAaX CBOETO 340POBbs, BEICHUS
3I0pOBOTO 00pasa KHU3HHM (30POBOE MHUTaHHE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
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peryisipHas pu3ndeckas akTUBHOCTB); c(hOpMUPOBAHHOCTHIO HAaBbIKA pe(IeKCUU, TIPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TaKOT'0 JKe MpaBa JIPyroro yejoBeKa.
JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTUIeCKUX 3HAHUH [T PEIIeHNUs 3a/1a4 B 00JIACTH COXPAaHHOCTH
OKpYy’ Kalollled Cpeapl, IUIAHUPOBAHMUSA IIOCTYIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEACTBUN IS
OKpY’KaloIIel Cpe/ibl; OCO3HAHHEM TIJI00aJbHOTO XapaKTepa HKOJOTHUECKUX HpoljeM U MmyTed Hx
peLIeHuS.

JIn4yHOCTHBIE pe3yabTaThl, 00eceYHBAONINE AJANTALNIO 00y4aI0IIerocss K H3MEeHA I IMCS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEOIPEAEIEHHOCTH, IIOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX JIOAEH,
npuoOpeTaTh B COBMECTHOM JIeSITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OIbITA APYTHUX;

HEO0XOIUMOCTBHIO B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (GOPMYIUPOBATH UEH, MTOHITHS,
TUIIOTE3bl 00 OOBEKTaX M SIBJICHUSAX, B TOM 4YHCJIE paHee HE HM3BECTHBIX, OCO3HABATh AC(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlMIO, BOCIPUHHMATH CTPECCOBYIO CHUTYaLMIO Kak
BBI30B, TPEOYIOMNI KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUS U ICHCTBHS, (OPMYITHPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, OPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yabTaTbl OCBOCHUS NPOTrpaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEepPU3YIOTCS OBJIAJCHUEM VHUBEPCATbHLIMU HO3ZHAGAMETbHBIMU OeliCNEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU Pe2YIAMUGHBIMU OeliCEUIMU.

1) VHnusepcanvHvle no3nasamenvHble Oelicmsus obecnequgarom @Gopmuposarue 0A308biX
KOCHUMUBHBIX NpPOYecco8 00y yanouuxcs (0ceoeHue Memooo8 NO3HAHUA OKPYHCAIoWe20 Mupd,
npUMeHeHUe J102UYeCcKUX, UCCIe008amenbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).
ba3oBble Jlornyeckue NeHCTBHUA:

"  BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKN MaTEMATUYECKIX 0OBEKTOB, TOHATHH,
OTHOLICHUNA MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEAETCHUs IOHSATHI; yCTaHABIMBAThH
CYLIECTBEHHBIN NMPHU3HAK KJIacCU(UKALIMU, OCHOBAHUSA 17151 0000IIEHUS U CPAaBHEHUS, KPUTEPUHT
IPOBOAMMOIO aHAJIN3A;

" BOCHpPHUHUMATh, (HOPMYITUPOBaTb U MPEeOOpPa3OBBIBATH CYXKICHHS: YTBEPIAUTEIbHBIC H
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

"  BBIABISITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOPEUHs B (paKTax, JaHHBIX,
HAOMIOACHUAX W YTBEPXKACHMAX; IMpeyiaraTb KPUTEpUU IS BBISABICHHUS 3aKOHOMEpPHOCTEH
U IIPOTUBOPEYUL;

" enaTh BBIBOJBI C HCIOJBb30BAHHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 aHAJIOTUH;

" pa30upaTh OKa3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKICHHH (TMpsSMBbIE M OT MPOTHBHOIO),
POBOJUTH CaMOCTOSITEJIbHO  HECJIOXKHBIE JI0KA3aTeIbCTBA MaTeMaTHYeCKUX  (DaKToB,
BBICTPAWBaTh AapryMEHTALMIO, NPUBOAUTH TPUMEpPHl MU KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

* BBIOMpaTh croco0 pemeHus y4eOHOH 3ajaur (CpaBHHUBATH HECKOJIBKO BAPHAHTOB PELICHHS,
BBIOMpATh HanOOJIee MOIXOAAIINHA C YIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

"  JCIIOJIB30BaTh BOIIPOCHI KaK HCCIENOBATEIbCKHI MHCTPYMEHT MO3HaHUS; (HOPMYIHpPOBATH
BOIMPOCHI, (PUKCHpYIOLIHE MPOTUBOpPEUUE, MpoOIeMy, CaMOCTOSTEIbHO YCTaHABIMBAThH
HCKOMOE U JaHHOE€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHECHHE;

" [POBOAMTH IO CAMOCTOSITENILHO COCTaBIEHHOMY IUIaHY HECJIOXKHBINH IKCIIEPUMEHT, HEOOIbILIOE
UCCIICIOBAaHNE IO YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXKITY COOOM;
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"  CaMOCTOSITENBHO (hopMyTupoBaTh OOOOIIEHHMS M BBIBOABI MO pe3yjbTaTaM MpPOBEAEHHOTO
HaOJI0IeHUS, UCCIIEIOBaHNS, OIICHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB
1 000O0IIIEHHI;

" [IPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIOI0KEHUS O €T0
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ undopmanmueii:

" BBIABIATH HEIOCTATOYHOCTh M H30BITOYHOCTH HMH(GOpPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
peleHus 3a/1auu;

* BBHIOMpaTh, AaHATU3UPOBATh, CHCTEMATH3HPOBATh M HHTEPIPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHUS;

* BpIOMpaTh (OopMy NpeACTaBiICHUS HHPOPMALUU W WUIIOCTPUPOBATH peEIlaeMble 3a/Jadyd
cXeMaMH, ArarpaMMaMu, HHOHM rpadukoil 1 uX KOMOUHAIMSIMU;

" OLEHMBAaTh HAAEKHOCTh HMHMOPMAIMM TIO KPUTEPUSAM, MPEUIOKEHHBIM YUUTENIEM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) Vnueepcanvhvie KOMMYHUKAMUGHBIE OelicmBus 00ecneyusaion chopmupoBanHocnb COYUATbHbIX
HABBIKOB 00YUAIOUUXCSL.
OO0menue:

"  BOCHPHUHUMATH U (POPMYIUPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHSIMH U LIEISIMUA OOIIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUSI 110 X0y PELICHHUs 3aa4i, KOMMEHTUPOBATH MOJIyUYEHHBIH pe3ybTar;

" B XxoJe OOCYXIEHHMs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOH TeMbl, MPOOIEMBI,
pemaemMoii 3a/1a4M, BHICKA3bIBaTh UJIEH, HAICICHHBIC HA MOMCK PELICHMS; COMOCTABISATh CBOU
CYXJICHUS C CYXICHUSIMH JIPYTHX YYaCTHUKOB JHMAajora, 0OHapyKUBaTh Pa3In4uMe U CXOICTBO
NO3MLIMI; B KOPPEKTHOW (hopme POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHMUS,;

" [PEICTaBIATH pE3yJIbTaTbl pEIICHHS 3a/aud, SKCIICPUMEHTa, MWCCIIEIOBAHUS, IIPOEKTa;
CaMOCTOSITEJILHO BEIOMPATh (POpMAT BBICTYIICHHUS C YUETOM 3a1a4 MPE3EHTAIH U 0COOEHHOCTEH
ayJUTOPHH.

CotpyannuecTBo:

" [OHMMAaTh M HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M HMHIMBUAYAJIbHOW paboOTHI IpH
peleHn y4eOHbIX MaTeMaTHUeCKUX 3ajjad; NMPUHUMATH IIelIb COBMECTHOH NesITeIbHOCTH,
IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM padOoThI, pacpeAessITh BUABI padOT, JOrOBapUBAThCS,
00CYX/1aTh MPOLIECC U PE3YIbTAT pabOTHI; 0000IIAaTh MHEHHUS HECKOJIBKUX JIIOCH;

"  y4yacTBOBaTh B TPYyNIOBBIX (opmax palboThl (0OCYXIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI H JIP.); BBIIOJIHATH CBOIO YacTh paOOThl M KOOPAMHUPOBATH CBOU JICHCTBHS C JPYTUMHU
YJIeHAaMM KOMaHJIbl; OI[CHMBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VHusepcanvhvlie pezynamueHvle Oelicmeus obecneuusarom QGopmuposanue CMblCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.
Camoopranusanus:

"  CaMOCTOSITENIbHO COCTABIIATH IUJIaH, aJTOPUTM pEIIEHUs 3aJaud (UM ero 4acTbh), BHIOMpATh
crnoco0 pemeHus ¢ y4€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb:

" BIAJETh CIOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibTaTa peleHHs
MaTeMaTHUEeCKOM 3aJ1auu;

" [peABHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IpH PELICHUH 3a7ayd, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAaWICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

" OLEHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TIIOCTABICHHON LETHM M  YCIIOBHSIM,
OOBSICHATh TNPHUYUHBI JOCTH)KEHUS WIM HEJOCTM)KCHHUS LEJNIH, HAaXOAWTh OIIMOKY, /1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
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[IpenmeTHbIe pe3ysbTaThl OCBOSHHS pabodel MporpaMMbl 110 MaTeMaTHKE MPECTaBICHbI IO roJlaM
o0y4yeHHs B CIEAYIOIINX pa3/ienax MporpaMMbl B paMKax OTAEIbHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Matematukay, B 7—9 kiaccax — KypcoB «Anredpay», «['eomerpus», «BeposSTHOCTb U CTAaTUCTHUKAY.

Pa3BuTHe OrMuYecKrUX NpPEICTaBICHUH M HABBIKOB JIOTMYECKOTO MBIIUIEHHS OCYILECTBISETCS Ha
NPOTSDKEHUH BCeX JIeT OOy4YeHHs B OCHOBHOHM IIKOJIE B paMKax BCEX HAa3BaHHBIX KYypCOB.
IIpenmnonaraercs, 4TO BBITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHWUSA U OTPHUILIAHUSA
BBICKA3bIBaHUM, paclo3HaBaTb WCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA, NIPUBOJUTH IPUMEPHI H
KOHTPIIPUMEDHI, OBJAACET IOHATUSAMU: ONPEICIIEHHUE, aKCHOMa, TEOpPEMa, NO0Ka3aTelIbCTBO — W
HAYYHUTCS UCTIONIBb30BaTh UX MPH BHITIOJIHEHUHU YYEOHBIX U BHEYUEOHBIX 3a/1aU.

[IpenmerHbie pe3ynbTaThl Mo ydeOHOMY mpeamery "Matemaruka" (BKiItouyas yuyeOHbIE KypCh
"Anrebpa", "I'eomerpus”, "BepositHOCTh 1 cTaTrcTUKA") (HAa 0230BOM ypOBHE) JOKHBI 00€CTIEYNBATH:

1) ymenue onepupoBaTh MOHATHSIMH: MHOKECTBO, IOJMHOXECTBO, ONIEPALIUN HAJl MHOKECTBAMU;
YMEHHUE ONEepUpOBaTh MOHATUSAMH: rpad, CBSI3HBIN rpad, AepeBo, LUK, MPUMEHATh UX MPHU PELICHUN
3aja4; YMEHHE HCIIOJIb30BaTh Ipaduueckoe MpPEeJCTaBICHUE MHOXKECTB JUIS ONUCAHHS pPEealbHbIX
MPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUCOHBIX IPEIMETOB;

2) yMeHue OnepupoBaTh MOHATUSAMU: ONPEEICHNE, aKCHOMa, TEOPEMA, 10Ka3aTEeIbCTBO; YMEHHE
pacrno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI;

3) yMmeHMe onepupoBaTh MNOHATUAMM: HATypalbHOE YMCIO, IPOCTOE U COCTABHOE YHUCIIO,
JETUMOCTh HAaTYPaJbHBIX YHCEN, PU3HAKU JIETUMOCTH, LIEJI0e YHCI0, MOAYJb YHUCIa, OOBIKHOBEHHAS
npoOb U AecaTudHas Apo0b, CTAHJAPTHBINA BU YUCIIA, PAIMOHAIBHOE YUCIIO, UPPALIMOHAIBHOE YHUCIIO,
apu(METHYECKUI KBaJPATHBIM KOPEHb;, YMEHHE BBINOJHATH JACHCTBHS C YHCIAMH, CPaBHHUBATh U
YHOPSA0YMBATh YUCIIA, TPEACTABIATH YKMCIAa HA KOOPAWHATHON NPAMOM, OKPYIVISITh YUCIIA; YMEHHE
JieJ1aTh IPUKHUIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUMN;

4) yMmeHHE ONEpUPOBATh MOHATHAMHU: CTEIEHb C MLEJIBIM I[oKa3aTelaeM, apu(pMeTHYeCKUn
KBaJpaTHBI KOpEHb, MHOTOWICH, ajredpamueckas ApoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM
HATYypaJIbHOM CTETeHHU OOJIbIIE €AUHUIIBI; YMEHHE BBITIOIHATH pacueThl 1o GopMyIiaM, peodpa3zoBaHus
IEJIBIX, APOOHO-PAIIMOHANBHBIX BBIPQKEHUH U BBIPAKEHUH C KOPHIMH, Pa3ioKeHHE MHOTOWJICHA Ha
MHOXHTEJIH, B TOM YHCIE C HMCIOJIb30BaHMEM ()OPMYJ pa3HOCTU KBAaJPAaTOB M KBaJIpara CyMMBI U
pa3HOCTH;

5) yMeHHME OnepUpoBaTh MOHATUSAMHU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOM NEPEMEHHOM,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHUE pEIlaTh JIUHEMHbIE W KBaJpaTHBIC
ypaBHEHHS, JPOOHO-pallMOHATBHBIE YpPaBHEHUS C OJHOM MEPEMEHHOM, CHUCTEMbI JABYX JIMHEHHBIX
YpaBHEHMH, JMHEHHBIE HEPABEHCTBA M WX CHCTEMBI, KBaJpaTHbIE U JPOOHO-pallMOHAIBHBIC
HEpAaBEHCTBA C OJHON MEpEMEHHOW, B TOM 4YHCIIE IPHU PEIICHUU 3aad U3 JPYIMX IPEeIMETOB U
IIPAKTUYECKHX 3aa4; YMEHHUE UCII0JIb30BaTh KOOPAMHATHYIO IPSAMYIO U KOOPJUHATHYO INIOCKOCTb IS
n300pakeHNsl pellieHN ypaBHEHHI, HEPaBEHCTB U CUCTEM;

6) yMeHHEe OnepupoBaTh MOHATUAME: (QYHKIHA, Tpaduk GYyHKIMU, HYTU (PYHKIIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHUs, yObIBaHWs, HauOoJblllee M HAUMEHbIIEEe 3HAYCHUS
(GyHKIMH; yMEHHE ONEpUpOBaTh MOHATHAMHU: NpsMas MPONOPLHUOHAIBHOCTh, JUHEWHAs (YHKLUS,
KBagpaTudHas (pyHKIMs, oOpaTHas MPONOPLUOHATIBHOCTb, Mapabojia, TUnepOosa; yMEHHE CTPOUTH
rpaduku GyHKIMNA, UCTIONB30BaTh T'PapUKH AJIS OTIPEIEICHUS CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, JJIs
peleHus 3a/1a4 U3 APYruX yuyeOHbIX IMPEAMETOB U PEeajbHOM JKU3HU; YMEHHE BBIpaXaTb (HopMyIamMH
3aBUCHUMOCTH MEKIYy BEITUYMHAMU;

7) yMeHHE OnepupoBaTh MOHATUSAMHU: MOCIEI0BATEIbHOCTD, apu(PMeTHIECKast U TeOMEeTpHUIecKas
MPOTPECCUHU; YMEHHE HCIOJb30BAaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (OPMYNBI CYMMBI M OOILIEro
YjieHa MPH PEIICHUH 3ajay, B TOM YHCJIe 3a/1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U PEalbHOM KHU3HH;

8) ymMeHMe pelaTh 3a/1a4l Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, JOJIU U YacTH, ABH)KEHUE,
paboTy, IIeHy TOBapOB M CTOMMOCTb HOKYIOK M YCIyT, HaJOTH, 3a/a4d M3 00JacTH YIpPaBICHHS
JUYHBIMU U CEMEHHBIMHU (PMHAHCAMH); YMEHHUE COCTAaBIIATH BBHIPAXKCHMS, YPaBHEHUs, HEPABECHCTBA M
CHCTEMBI I10 YCJIOBHUIO 33Ja4yH, UCCIIEOBATh MOJYYCHHOE pEIIeHUE W OLICHWBAThH MPaBJONOI00HOCTh
IIOJIy4YE€HHBIX PE3YJIbTaTOB;
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9) ymMeHue omnepupoBaTh MOHATHUAMHU: (PUTYpa, TOUKA, OTPE30K, MpsMasi, JIyd, JIOMaHas, yroll,
MHOT'OYTOJIFHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN 1 paBHOCTOPOHHUM TPEYTOJILHUKH, MPSMOYTOJIbHBIN
TPEYTOJIbHUK, MEeaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOIbHUK, MMapalIeIorpamMMm,
poMO, TPSAMOYTOJNBbHUK, KBaJpaT, Tpamelus; OKPY)KHOCTb, KpyrI, KacaTeJbHas; 3HAKOMCTBO C
MIPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE PElIaTh 3a7ayd, B TOM YHCJE U3 MMOBCETHEBHOM JKU3HU, Ha
HaXO0XXJICHUE T€OMETPHUYCCKUX BEJIMYHH C IPUMEHEHUEM U3YUECHHBIX CBOMCTB (pUryp u (pakros;

10) ymeHue omnepupoBaTh MOHATUSMH: pPAaBEHCTBO (UTYp, PaBEHCTBO TPEYTOJIHHUKOB;
MapajuIeIbHOCTh W MEPHEHAMKYJISIPHOCTh TNPAMBIX, YIojdl MEXIy MpsSMbIMH, HEPHEHAUKYJISD,
HAKJIOHHAsL, IPOEKIHs, ojo0ue Guryp, mogo0HbIe TPEYTrOIbHUKH, CAMMETPHSI OTHOCUTEIBHO TOUKH U
npsMOH; yMEHHME paclo3HaBaTh PABEHCTBO, CUMMETPHIO U Tojao0ue (uryp, napamuiedbHOCTh WU
NEPIEHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUDE;

11) ymenue onepupoBaTh HOHATUSAMU: IJIMHA, PACCTOSIHUE, YTOJI (BEIMYHMHA YIJIa, CHHYC U KOCHHYC
yria TpeyrojabHHKaA), IUIOIIA/lb; YMEHUE OLIEHUBATh pa3Mepbl IPEAMETOB U OOBEKTOB B OKPY KArOIIEM
MUpE; YMEHHUE IPUMEHATH (POPMYIIBI IEPUMETPA U TUIOIIAIH MHOTOYTOJIEHUKOB, JJTUHBI OKPYKHOCTH U
IUIOIIAH KpyTa, 00beMa MPsIMOYTOJILHOTO MapajuleyeuIe/1a; YMEHUE TPUMEHATh IPU3HAKU PaBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TpEeyrojibHHKA, Teopemy [ludaropa, Tpuronomerpudeckue
COOTHOLIEHUS 1711 BBIYMCIICHUS JUIMH, PACCTOSIHUM, IIOLIaieN;

12) ymenue n3o0paxxath Maockue (GUrypsl ¥ UX KOMOMHALWHU, MPOCTPAHCTBEHHBIE (UTYpHI OT
PYKH, C IOMOUIbI0 YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY I
CUMBOJIbHOMY OIMCAHHIO;

13) ymeHnue onepupoBaTh NOHIATUAMMU: IPSAMOYTOJIbHAS CUCTEMA KOOPAUHAT; KOOPAUHATHI TOUKH,
BEKTOP, CYMMa BEKTOPOB, NPOM3BEICHHE BEKTOPA HA YHUCIO, CKAJISPHOE MPOMU3BEIEHHE BEKTOPOB;
YMEHME UCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI JUIsl IPEICTABICHHSI JaHHBIX U PEIICHUs 3a7ad, B TOM
qHCIIe U3 JPYTruX yueOHbIX IPEAMETOB U PeaIbHOM KU3HHU;

14) ymeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE M KPYTOBBIC IUArpaMMBbl, TaOJIHUIIbI, CpeaHEe
apupmMeTHIeCcKOe, MeInaHa, HanboIbIlee M HAMMEHbIIIee 3HAaUEeHUs, pa3MaxX YUCIOBOI0 HAbopa; yMeHne
U3BJICKaTh, UHTEPIIPETUPOBATH M MPE0OPa30BhIBATH HH(OPMAIIHIO, IPEICTABICHHYIO B TA0IMIIAX U HA
auarpamMmax, OTpa)karollyl0 CBOMCTBAa M XapaKTEPUCTUKH peajbHBIX IPOLECCOB M SBICHUM; yMEHHE
pacrno3HaBaTh U3MEHUNBBIE BEJIMYMHBI B OKPYKAIOIIEM MHUPE;

15) ymeHue omnepupoBaTh NOHSTHSAMM: CIyYalHBIM ONBIT (CIydalHBIM OSKCIEPUMEHT),
3JIEMEHTAapPHOE COOBITHE (3TIEMEHTAPHBIN HCXO/) CIIy4aifHOTO OIbITA, CITyYaifHOE COOBITHE, BEPOATHOCTh
COOBITHS; YMEHHE HaXOAMTh BEPOSTHOCTH CIY4YalHBIX COOBITHII B OIBITaX C PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITHSMHU; yYMEHHE pellaTh 3a7adyd METOJOM OpraHM30BaHHOIO Mepedopa U ¢
WCTIOJIb30BAHUEM TIpaBHJIA YMHOXCHHS; yYMEHHE OICHMBATH BEPOSITHOCTH pPEATbHBIX COOBITHH W
SBJICHHU, TIOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U MAaJIOBEPOSTHBIX COOBITHUH B OKpY’KaloLIeM
MHUpE U B KU3HHU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YKCEJl U €T0 POJIBIO B MACCOBBIX SIBJICHMSIX;

16) ymeHue BBIOMpATh MOAXOMAIIMNA HM3YyYEHHBI METON MJs PpEIICHUS 3aJa4yH, MPUBOAUTH
IIPUMEPBl MAaTEMaTUUECKHUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU, paCIIO3HABATh ITPOSIBIIEHUE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, OIMCBIBATH OT/EIIbHBIE BBIJAIOIIMECS PE3YJIBTAThI, IOIYYEHHBIE B XOJE
pa3BUTHS MAaTEMAaTHKU KaK HayKH, IPUBOAUTH IPHUMEPBHl MAaTEMaTHUECKUX OTKPBITUH U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUH.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJ1ace

Ne Koa-Bo Tema ypoka Bo3MokHOCTH
YPOKOB HCIIO0JIb30BAHHU
1 0P, YMM

1. 7 IIpencraBieHue qaHHBIX
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2 8 OnwucarenpHas CTaTUCTUKA

3 6 CrnyuaiiHast ”3MEHYMBOCTh https://resh.ed

4 4 BBeznenue B Teoputo rpados u.ru/subject/1

5 4 BeposiTHOCTB 1 9acToTa CIly4aifHOrO COOBITHS 171/

6 5 IToBTOpEHME

34 Hroro
8 kiace
Ne | Kou-Bo Tema ypoka Bo3MoxkHOCTB
4acoB HCIOJIb30BaH
us S0P,
YMM
1 4 IToBTOpEHME https://resh.e
2 4 OmnucarenbHas CTaTUCTUKA. PaccenBaHue JaHHBIX du.ru/subject
3 4 MHuosxecTBa /17/8/
4 6 BeposiTHOCTB ciiy4aifHOTO COOBITHS
5 4 Beenenue B Teoputo rpagos
6 8 Cnyuaiinble cOOBITHS
7 4 IToBTOpEHME
34 Hroro
9 kaacce
Ne | Koua-Bo Tema ypoka Bo3MoxkHOCTB
4acoB HCIOJIb30BaH
us S0P,
YMM
I. 4 [ToBTOpEeHue https://resh.e
2. 4 DneMeHTbl KOMOMHATOPUKH du.ru/subject
3. 4 ['eomeTpuueckasi BEpOSTHOCTh /17/9/
4. 6 Wcneiranus beprynnm
5. 6 CnyuaiiHas BelMYMHA
6. 10 O06o0011eHne, KOHTPOJIb
34 Hroro

B (denepanbHbIX M perMoHaNBHBIX MPOLEAYPaX OIEHKH KauecTBa OOpa30BaHUs HCIOJIb3YETCs
nepevyeHb (KoIupuKaTop) pacrpeaesieHHbIX M0 KJlaccaM IMPOBEpsieMbIX TpeOOBaHUM K pe3yibTaTaMm
OCBOCHMS OCHOBHOW 00pa30BaTENbHOM NMPOrpaMMbl OCHOBHOI'O OOIIEr0 0Opa3oBaHUs U HIIEMEHTOB
COJIepKaHus 10 MaTEMaTHKE.

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON nporpamMmel (7 Kiaacc)

Kon [TpoBepsieMble IpeMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHHUS
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pe3yJibTaTta

1

Yucna ¥ BEIUUCIIEHUS

1.1

BrImonHATe, codyeras yCTHbIE U MUCHMEHHBIEC MTPUEMBI, apu(MeTHUIecKnue ASUCTBUS C
palMOHAIbHBIMY YHCIAMU

1.2

HaxonuTh 3Ha4eHUs! YMCIOBBIX BBIPAXCHUN, TPUMEHATh Pa3HOOOpA3HBIE CIIOCOOBI U
NIPUEMBI BBIYHCICHHUS 3HAaUEHUH JPOOHBIX BBIPAXKEHUH, COEpKAIIUX OOBIKHOBEHHbIE U
JecATUYHbIE Tpodu

1.3

[Tepexoauth OT 0fHON (POPMBI 3aITUCH YUCEI K APYTOoii (TpeoOpa3oBhIBATh AECATHUHYIO
IpoOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO ApOOb)

1.4

CpaBHI/IBaTL " yrnopssaouuBaTh palfuOHAJIbHBIC YUCJIa

1.5

OxpyrisTh uucna

1.6

BbINONHATE NPUKHUIKY M OLEHKY pe3yJbTaTa BBIYUCIICHUM, OLIEHKY 3HAa4yeHUU
YUCJIOBBIX BBIPAKCHWN. BBINONHATE NEUCTBUSA CO CTEHNEHAMM C HaTypalbHBIMU
[IOKa3aTeJISIMU

1.7

HpI/IMeHHTL MPU3HAKHU OACIIUMOCTH, PA3JIOKCHUC HAa MHOKUTCIIN HATYPAJIbHBIX YHUCCIT

1.8

PeH_IaTb HpaKTI/IKO-OpHeHTHpOBaHHBIe 3aJa4, CBA3aHHBIC C OTHOIICHHCM BCIWYHH,
[PONOPLUOHAIBHOCTEIO BEJIMYMH, IPOLEHTAMHU, HHTEPHPETUPOBATL PE3YJILTATHI
peHleHI/IH 3a1a4 C y‘-IeTOM OFpaHPI‘-ICHHﬁ, CBJsI3aHHBIX CO CBOI‘/JICTBaMI/I paCCManI/IBaeMBIX
00BEKTOB

Anrebpanyeckue BHIPAKEHHS

2.1

Hcnonb30BaTh anreOpanyeckyto TEPMHHOJIOTHUIO W CHUMBOJHKY, MPUMEHSITH €€ B
npoliecce OCBOCHHUsI y4eOHOro MaTepuaa

2.2

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAXKEHHUH MPU 33JJaHHBIX 3HAYEHUSIX EPEMEHHBIX

23

BrimonHATe mpeoOpa3oBaHMs 1LEJIOTO BBIPAKEHHS B MHOTOWICH IPUBEACHUEM
MOJOOHBIX CIaraeMbIX, PaCKpPBHITHEM CKOOOK

24

BBINONMHATE YMHOXXEHUE OJHOWICHA HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pasHOCTH

2.5

Ocy1iecTBIATh pa3IoKeHHe MHOTOUJICHOB Ha MHOXKUTENN C TIOMOIIbIO BHIHECEHUS 3a
CKOOKM OOILIero MHOXHTENsI, TPYNIHPOBKH ClIaraéMbIX, HPUMEHEHHS (OpPMYI
COKpAILEHHOT'O YMHOKEHHSI

2.6

[TpumeHnsaTh mMpeoOpa3oBaHUs MHOTOYICHOB JJIsl PEIICHHs pPa3lMYHbIX 3a7ad W3
MAaTE€MAaTHUKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH

2.7

Hcnons3oBaTh  CBOMCTBA  CTENEHEM C  HATypaJbHBIMU  IIOKAa3aTeIsIMU U
peoOpa3oBaHUs BRIPAKEHUH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemrate nuHElHHbIE ypaBHEHUS ¢ OQHOW IIEPEMEHHOMU, IPUMEHSS IIPABUIIA IIEPEX0AA OT
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HCXOJIHOTO YPaBHEHUS K PABHOCWIBHOMY €My. [IpoBepsATS, SIBISETCS I YUCIO KOPHEM
ypaBHEHUSA

3.2 [TpumensTh rpaduyeckre METOAbI P PEIICHUH JTUHEHHBIX YPaBHEHUH U UX CHCTEM
33 [TonGuparh npuMepsl map 4Yucell, SABISIONIMXCS PELICHUEM JIMHEHHOTO0 ypaBHEHHS C
' IBYMsI IEPEMEHHBIMU
3.4 CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHS C JBYMs
' NEPEMEHHBIMH; MOJIB3YSICh IPauKOM, TPUBOAUTE PUMEPHI PELICHUS yPaBHEHHUS
35 Pematp cuctembl JBYX JMHEHHBIX YpAaBHEHUH C JBYMs NEPEMEHHBIMH, B TOM YHCIIE
' rpadudecku
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHNE WM CHUCTEMY JIMHEHHBIX YpaBHEHUH 110
3.6 YCIOBUIO 3aJadyd, HMHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayu
IIOJIy4YE€HHBIN pe3yJIbTaT
4 Koopaunats! u rpadpuku. OyHKIMN
N300pakaTh Ha KOOPAMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
4.1 KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alIUCHIBATH YMCJIOBBIE MPOMEXKYTKH Ha
anreOpandeckoM sI3bIKe
4.2 OTmeyaTh B KOOPAMHATHOHN INIOCKOCTH TOUYKH 110 3a/laHHBIM KOOpJIUHATaM
4.3 Ctpouts rpaduku TuHeHHbIX GyHKIUNA. CTpouTh Tpaduk QyHKIUHN y = [X|
OnuceiBaTh ¢ MOMOIIBIO (DYHKIIMI HM3BECTHBIE 3aBHCHUMOCTH MEXIY BEITUUYMHAMM:
4.4 CKOpPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIBHOCTD,
BpeMsi, 00beM pabOTHI
4.5 HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
46 [Tonumatsb rpaduueckuii crocod npeacTaBiIeHUs U aHaIu3a HHPOPMALIUK, U3BJICKATh U
' MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH
5 BeposTHOCTB U CTaTUCTUKA
YuraTth uH(MOpMAIHIO, MTPEJCTABICHHYIO B TaOJIMIIAaX, HA AUAarpaMMax, MpeACTaBlIATh
5.1 JaHHBIE B BU/IE TaOJUII, CTPOUTH AUArpaMMBbl (CTOJIOMKOBBIE (CTOIOUATHIC) M KPYTOBBIE)
10 MaCCUBaM 3HAYCHUHN
59 OnucelBaTh U MHTEPIPETUPOBATh pEalbHbIC YMCIOBBIE JaHHbBIE, MPEICTABICHHBIE B
' TabIUIax, Ha AUarpammax, rpadukax
53 Hcnonp30BaTh A1 ONUCAHUS JAHHBIX CTATUCTHMUYECKHUE XapPaKTEPUCTUKU: CPEIHEE
' apupMeTHIeCcKoe, MeIuaHa, HauOoJbIllee U HAUMEHBIIIEe 3HAYCHHUS, pa3Max
HmeTh mpeacTaBieHue O CIlydyailHOM M3MEHYMBOCTH Ha NMpHUMEpax LeH, (PU3NIECKUX
54 BEJIMYHH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh NPEACTABIECHUE O CTATUCTHUYECKOMN
YCTOMYUBOCTH
6 I'eomeTpust
6.1 Pacrio3HaBaTh W3ydeHHBIE T'E€OMETpUYECKHE (UTYpBl, ONPEACTATh HX B3aUMHOE
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pacrioyio)keHue, u300pakaTb TI'€OMETpUYECKHE (QUTyphl, BBINOIHATH YEPTEKU I10
yCIOBHIO 3ajauu. V3mMepsaTh JIMHEWHbIE W YIVIOBBIE BEIMYMHBL Pemars 3agadyud Ha
BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIUYMH YIJIOB

Jlenatb rpyOyIo OLIEHKY JIMHEHHBIX U YTIIOBBIX BEJTUUMH IIPEIMETOB B PEabHOM )KHU3HH,

6.2 pa3MepoB MPUPOJHBIX OOBEKTOB. PaznuuaTh pa3sMepbl 3TUX OOBEKTOB IO MOPSAKY
BEJIMYHUHBI
6.3 CTpouTh 4epTexu K FT€OMETPUUECKUM 3a]ja4am
6.4 Ilonp30BaTbes NMpU3HAKAaMU PaBEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BaTh IPU3HAKU U
) CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB IPU PEIICHUH 3a/1a4
6.5 IIpoBOAUTE JIOTHUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUYECKUX TEOPEM
ITosnp30BaThcs NMPU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
6.6 MEJIMaHbl, POBEJCHHON K T'MIIOTEHY3€ INPSMOYTOJIbHOIO TPEYrOJbHUKA, B PELICHUU
r€OMETPUYECKUX 3a/1a4
OmnpenensaTe NapaIeTbHOCTh IPSAMBIX C IIOMOUIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMH
6.7 cexymas. OnpenensaTs NapauieIbHOCTh IPSIMBIX C IIOMOILBIO PABEHCTBA PACCTOSHUI
OT TOYEK OJHOM IIPSIMOM 10 TOUEK APYTOH IIPSIMOM
6.8 Pemrats 3a1a4un Ha KiIeT4aToi Oymare
[TpoBOIUTH BBIYMCICHUS M HAXOIHWTh YHMCIOBbIE W OYKBEHHBIC 3HAUEHUS YIJIOB B
TFEOMETPUUECKUX 3a/JadaXx C MHCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
6.9 MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX MpPH MEPECEYCHUH IBYX
NapajuleJIbHBIX MpPSMBIX CEeKylleld. Pemarh mpakThueckue 3aJadd Ha HaXO0XKJIECHUE
yTJIOB
6.10 Brnaners moHsATHEM T€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEACTATh OMCCEKTPHCY
' yria 1 CepeIMHHBIN NEePIEeHIUKYIISIp K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.11 DopMyIUpOBaTh ONPEAEIEHUS OKPY)KHOCTH U Kpyra, XOpAbl U JUaMETPa OKPY>KHOCTH,
' [IOJIB30BaThCA UX CBOMCTBAMU. ¥ METh IIPUMEHATH 3THU CBOWCTBA IIPU PEILIECHUU 3a1a4
Bnanets NoHATHEM OMMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
6.12 neHtp. Ilomp3oBarbess (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TpPEYTOJbHUKA
' IIEPECEKAIOTCS B OJHOU TOUYKE, U O TOM, YTO CEPEIUHHBIE IIEPIICHIUKYJIISIPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OHOU TOUKE
6.13 Biagers mnoHsATHEM KacaTelNbHOM K OKPYKHOCTH, IIOJIB30BaTbCd TEOPEMOU O
' NEPIEHIUKYJISIPHOCTH KacaTelbHOU U paguyca, IPOBEACHHOIO K TOUKE KaCaHUs
6.14 ITonp30BaTbesd MPOCTEHIIMMM TE€OMETPUYECKMMH HEPABEHCTBAMH, IOHMMATh HX
' MIPAKTHUYECKUN CMBICII
6.15 IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € ITOMOILBIO LIUPKYJIS U TUHEHKH
IIpoBepsiemble 3j1IeMeHTHI conep:xanus (7 Kjacc)
Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS
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Yucna ¥ BEIUUCIIEHUS

1.1

JlpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX0]] OT OJHOM (OPMBI 3aIUCH APOOEH K JPYyTroi.
[ToHsATHE pallMOHATIBLHOTO YUCIIA, 3aIIUCh, CPABHEHHE, YIOPSI0YMBAHUE PALIMOHATIBHBIX YHCEI

Apudmernueckue ACUCTBUS C palMOHAIBHBIMU YHCIaMU. Perienue 3amad U3 peanbHOM

1.2
NPAaKTUKU Ha YacTH, Ha APOOH
13 CreneHb C HaTypaJbHBIM IOKa3aTeJeM: OIpeleleHue, NpeoOpa3oBaHUE BbIPAKEHUH Ha
' OCHOBE OTIPE/ICIICHNUS, 3aUCh OOIBIINX YHCEI
1.4 [IporeHThI, 3amKCh MPOLEHTOB B BUJE ApoOU U Ipodu B BUAE NMPOLEHTOB. Tpu OCHOBHBIE
' 3aJ1a4M Ha IPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaJbHON IPAKTUKU
1.5 IIpumeHeHNne MPU3HAKOB AEITUMOCTH, Pa3/I0KEHNE HA MHOKHUTENIN HATYPaJIbHBIX YHCET
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPSIMasi U 0OpaTHAas IPONOPLHUOHATILHOCTH
2 Anrebpanyeckue BHIPAKCHHS
721 IlepeMeHHBIE, 4YKCIIOBOE 3HAYECHHE BBIPAXKEHUSA C IEPEeMEHHOW. JlomycTuMble 3HA4YECHMS
' IIEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXIy BeIWYMHAMU B BuAe (opMyinbl. Beruucnenus mno
' bopmynam
23 [TpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIESCTBEHHO PaBHBIC BHIPAXKEHUS
24 CBoJiCTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpnowieHsl U1 MHorouwieHsl. CteneHb MHorouieHa. Cllo)kKeHHE, BBIYUTAHHE, YMHOXECHHE
) MHOT'OYJICHOB
26 @opMyJIbl COKpAIlEHHOTO YMHOXKEHMS: KBaJpaT CyMMBbl U KBajapaT pasHoctu. dopmyna
' pa3HOCTH KBaApaToB. Pa3iioxkeHre MHOTO4JIEHOB Ha MHOKUTENHN
3 VYpaBHeHUst
31 VYpaBHeHHE, KOPEHb YpaBHEHHs, MpaBWiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCHIIBHOCTH
' YpaBHEHUH
39 JInHeliHOEe ypaBHEHHE C OHOU NIEPEMEHHOM, YNUCII0 KOPHEU JIMHEMHOIO YPaBHEHHUS], PELLICHUE
' JIMHEUHBIX YPaBHEHUN
33 CocraBieHne ypaBHEHUH IO YCIIOBUIO 3ajayd. PeleHue TEKCTOBBIX 3a/ad C MOMOILBIO
) YpaBHEHUH
34 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €To rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHHH C IByMs IEpEMEHHBIMU. PelieHue cucrteM ypaBHEHUM
3.5 CIOCOOOM TMOJCTaHOBKU. IlpuMepbl pemieHus TEKCTOBBIX 3a7ady C IIOMOIIBIO CHUCTEM
YpaBHEHUHI
4 Koopaunats! u rpadpuku. OyHKIMN
4.1 Koopaunara Touku Ha npsiMoit
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4.2

Uucnosble npoMeKyTKH. PaccTossHMe MEXy IBYyMsI TOYKaMH KOOPAUHATHOU NPSIMOMN

[IpsmoyronpHas cuctema koopauHaT, ocu Ox m Oy. AOcumcca W OpAMHATa TOYKH Ha

4.3 .
KOOpPJMHATHOM IIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3a1anHbIX popmynamu. YTeHre rpauKoB peaqbHbIX 3aBHCUMOCTEH
4.5 [Tonsarue pynkuun. I'papux pynkunu. CorcTBa QyHKIHIA
4.6 Jluneiinas Qyunkuus, ee rpaduk. ['padux pyHnkuuum y = [X|
4.7 I'paduueckoe penieHne IMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUI
5 BepositHOCTB 1 cTatucTHKa
[IpencraBnenue qaHHBIX B BHJE TaONMII, AUarpaMmM, rpadukoB. 3arnoiHeHne TaOIull, YTCHUE
51 U TIOCTPOCHHE AuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYyroBbix). UTeHue rpaduxos
' peanbHBIX TporieccoB. M3Bieuenne nHpopMauy U3 nuarpaMM M TabJuil, UCIIOIb30BaHUE U
MHTEPIIpETALMS] JAHHBIX
59 OmnwucarenpHas CTaTUCTHKA: cpeaHee apupMETHYecKoe, MeAMaHa, pa3Max, HauOojbllee U
' HaMMEHbIIIee 3HaUeHUs1 Ha0opa YUCIIOBBIX JaHHBIX. [IpuMeps! ciydaitHOH N3MEHUYMBOCTH
CryvaiiHplii SKCIIEpUMEHT (OMBIT) M ciy4aifHoe coObiTHe. BeposrHocTs u wacrora. Ponb
53 MaJIOBEPOSITHBIX M MPAKTHYECKHU TIOCTOBEPHBIX COOBITUI B IpUpOAe U B oOmecTBe. MoHeTa u
urpajbHasi KOCTb B TEOPUU BEPOSATHOCTEN
I'pad, Bepmmna, pedpo. Crenens BepumnHbl. Yncno pedep U cymMmapHasi CTEIEHb BEpPIIHH.
54 [IpencraBnenue o cBsa3HocTH rpada. Llenu u nukisl. [Tytu B rpadax. O6xox rpada (siinepos
nyTh). [IpencraBnenue o0 oprueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momopio rpados
6 I'eometpust
HavanpHele moHsaTus reomerpuu. Touka, IpsMas, OTpPe30K, Jyd. Yroy. Buael yrios.
6.1 BeprukansHele U CcMexHbIE yribl. buccekrpuca yrma. Jlomanas, MHOIOYI'OJIBHHK.
[TapanienbHOCTh U NEPIEHIUKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunsie purypsl. OCHOBHBIE CBOICTBA OCeBON cuMMeTpHH. [IpuMepsl cuMMeTpun B
' OKPY’KarollleM MHUpe
63 OCHOBHBIE NTOCTPOEHUS ¢ OMOIIbIO LUPKYJIS U JInHEHKU. TpeyronbHuk. Beicora, Menuana,
' OmcceKkTpuca, MX CBOMCTBA
6.4 PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TPEyTroIbHUKU. HepaBeHCTBO TpeyroibHUKa
6.5 CBoiicTBa M TpU3HAKK PaBHOOEIPEHHOrO0 TpeyrojbHMKA. [IpuU3HaKu paBeHCTBA
' TPEYTrOJIbHUKOB
6.6 CBoilicTBa ¥ IPU3HAKU NapAJUIENbHBIX NpsAMbIX. CyMMa yIJIOB TpeyroyibHUKA. BHenIHMe yribl
) TpeyroJIbHUKa
IIpssmoyronbHblii  TpeyroabHuUK. CBONHCTBO MeIuaHbl MPSMOYTOJBHOTO TPEYIOJIbHUKA,
6.7 IIPOBEJEHHOW K TrunoTreHy3e. lIpu3Haku paBeHCTBA NPSIMOYTOJBHBIX TPEYrOJbHUKOB.
IIpsiMOyTonbHBIN TPEYTOJIBHUK € YoM B 30°
6.8 HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
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Teopema 0 0OJIbILEM yIiie U OONbIICH CTOpOHE TPeYTroiabHUKA. [leprneHuKysp 1 HaKJIOHHAs
6.9 I'eomeTpuueckoe mecto Touek. buccekTpuca yria U cepeqJUHHbBIN NEPIEHIUKYIIAP K OTPE3KY
' KaK F€OMETPUYECKUE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOpZAa U AMAMETP, UX CBOMCTBA. B3anMHO€E pacnosokeHue OKpyKHOCTH
' u npsamoi. KacatenbHas u cexymas K OKpyHOCTU
6.11 | OxpyXHOCTb, BIMCAaHHAs B yroyl. BiucanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMmsbl 8 Kiracca
Kon ITpoBepsieMble IpeMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHHUS
pe3ynbrara
1 Hucna 1 BBIYUCIIEHUS
Hcnonp30BaTh HavyajabHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCET JUIS
1.1 CpaBHEHMsI, OKPYTJICHHUS M BBIYMCIICHUH, N300paXkaTh JeCTBUTENbHBIC YNCIIA TOYKAMH
Ha KOOPJAMHATHOU IIPSMOM
[TpuMeHsATh TOHATHE apU(YMETHUECKOTOo KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHHIC
1.2 KOpHH, HCIIOJIb3YSl IPU HEOOXOAMMOCTH KaJlbKYJSATOp, BBINOJHATH NMpeoOpa3oBaHUs
BBIPAKCHUM, COAEPIKALLUX KBAJAPATHBIE KOPHHU, UCIIONIb3Ys CBOMCTBA KOPHEHN
13 Hcnonb30BaThk 3anic OOJIBIINX W MaJIbIX YMCEI C MOMOUIBIO IECATHYHBIX IpoOel U
' crenenel uucna 10
2 Anrebpanyeckue BHIPAKEHHS
71 [TpuMeHATh MOHATHE CTENEHM C LENbIM IOKa3aTeseM, BBINOJHATh NMpeoOpa3oBaHUs
) BBIPAKCHUH, COAEPIKALLNX CTEIICHU C LIEJIBIM II0OKa3aTelIeM
29 BBINOMHATE TOXKIECTBEHHBIE TPEOOPa30BaHNS PALIMOHAIBHBIX BBIPAXKEHUM HA OCHOBE
' NpaBUJI JIEHCTBUN HaJl MHOTOYJICHAMH M alreOpanyecKuMu IpoosMu
2.3 PackianpiBath KBaApaTHBIN TPEXUYJIEH HA MHOKUTEIN
24 [TpumensaTh mnpeoOpa3oBaHMsl BBIPAKEHUH IS pELICHUA pPA3IUYHBIX 33734 W3
' MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOMN MPAKTUKU
3 VYpaBHEHMsI U HEPABEHCTBA
31 Pematp nuHeliHbIe, KBaJpaTHbIE YPaBHEHUS U PALIMOHAJIBHBIE YPABHEHHUS, CBOSALIUECS
' K HUM, CUCTEMBI JIBYX YPAaBHEHHUH C ABYMs [IEPEMEHHBIMU
IIpoBOAMTE POCTENUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHU, B TOM YHCIIE
3.2 C NMpUMEHEHHEM TpaHUUeCcKUX MpeaAcTaBiIeHui (ycTaHABIUBATh, UMEET JIU YpaBHEHHE
WIM CUCTEMA YPaBHEHUH PEIIEHUs, ECIIM UMEET, TO CKOJIBKO, U ITPOYEE)
33 [lepexoauTh OT cloBeCHOW (OPMYIMPOBKH 33Jaud K ee anredpandeckoil Monenu c
' IIOMOUIBIO COCTaBJICHUS YPaBHEHUS WM CUCTEMbl YpaBHEHHI, NHTEPIPETUPOBATH B

49




COOTBCTCTBHH C KOHTCKCTOM 3aJa4u HOJIy‘-IeHHI:II\/JI pe3yiabTaT

3.4

[IpuMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB Uil CPABHEHMS, OLECHKH, pEIIaTh
TUHEIHBIE HEPaBEHCTBA C OJHOW MEPEMEHHOW M UX CHUCTEMBI, JaBaTh IpadUuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[loHumMaTh W HCHONB30BaTh (YHKIMOHAIBHBIE TMOHATHS M S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHUS), ONpEACATh 3HaYeHHEe (YHKIMM 10 3HAYCHHIO
apryMeHTa, ONpEeesATh CBOMCTBA (DYHKIMH 110 ee rpaduky

4.2

k
Crpouts rpaduku djIeMeHTapHbIX (QYHKIMM BHga: YV =—,y = x>, y = x>, y = [X],
X

OIMCHIBATh CBOMCTBA YMCIOBON (PYHKLUH 110 €€ TpapuKy

BepositHOCTB 1 cTatucTHKa

5.1

W3BnekaTh W npeoOpa3oBbIBaTh HMH(GOpPMAIHMIO, MPEACTABICHHYIO B BUAE TaOMMII,
Irarpamm, rpauKoB, MPEICTABISATh JaHHBIC B BHJIE TaOJIUI, TUarpaMM, rpauxon
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OnuceIBaTh JaHHBIE C MIOMOIIBIO CTATUCTUYECKUX NOKA3aTENEN: CPEJHUX 3HAUEHUN U
Mep paccenBaHus (pa3Max, JUCIIEPCUsS U CTAHJAPTHOE OTKJIOHEHHUE)
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HaxoauTh 4acTOTHI YHCIIOBBIX 3HAYEHWUW W YACTOTHI COOBITHI, B TOM YHCIE IO
pe3ysbTaTaM U3MEepeHuid U HaOIoIeHUI

54

HaxonuTh BEpOSTHOCTH CIIyd4allHBIX COOBITMH B OMBITaX, 3Has BEPOATHOCTH
3JIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B OIIBITaX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMHU
COOBITHSIMH

5.5

Hcnonb30Bathk rpaduecKkue MOIETH: IEPEBO CIyUYalHOTO AKCIIEPUMEHTA, TUarpaMMBbl
Dlinepa, ynciaoBas npsmas

5.6

OHGpHpOBaTB MOHATUAMU:. MHOKCCTBO, IMOJAMHOKCCTBO; BLIIIOJHATL ONCPpAllMA HAI
MHO>KECTBaAMMU: O6’be,Z[I/IHeHI/I€, MEpeCCUCHUC, MNOMOJIHCHHUC, NCPCUUCIATL 3JICMCHTLI
MHOXXCCTB, IPUMCHATH CBOMCTBA MHOXECTB

5.7

Hcnonb30Bath rpadguueckoe MpeCTaBICHUE MHOXECTB U CBS3€H MeX1y HUMHU IS
OIMCaHMA TPOLIECCOB U ABJICHUHN, B TOM YHCIIC IPU PEIICHUH 3aj1a4 U3 APYTUX YUEOHBIX
IIPEAMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBaTh OCHOBHBIE BHUJIbI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI, I10J1b30BaThCS UX
CBOMCTBAaMH IIpU PEILICHUH I'€OMETPUUECKUX 3a1a4

6.2

[IpuMeHsTH CBOMCTBA TOUKM MEpPECEUYEHUs MENMAH TPEYrojbHUKA (LIEHTpa Macc) B
peuieHuu 3a1a4y

6.3

Biagers mnoHATHEM CpegHEN IMHUU TPEYTrOJAbHUKA W TpAIlCLUH, NPUMEHATh HX
CBOMCTBA IIPU PELICHUU reoMeTpudeckux 3aaad. I[lomp3oBartses Teopemoit Paneca u
TEOPEMOM O IIPOIOPLIMOHAIIBHBIX OTPE3KaX, IPUMEHATD UX JUIS PELICHUS IPAKTUUECKUX
3a1a4
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6.4 [TpuMeHsATH MpU3HAKK 11010011 TPEYTOJIBHUKOB B PELICHUN T€OMETPUYECKHUX 3314
[Tonp3oBatbest Teopemoit [ludaropa 11t pemeHuss TeOMETPUYECKUX U MPAKTUYECKUX
6.5 3a1a4. CTpOUTh MaTeMaTUYECKYI0 MOJIEb B MPAKTUUECKUX 33]]a4aX, CAMOCTOSATEIBHO
JIeJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI
6.6 Bnagers MoHATHSAMHU CHHYyCa, KOCHHyCa M TAHI'€HCAa OCTPOro yIja IpsMOYTOJIBHOTO
' TpeyrojpHuKa. [101630BaThCS ITUMU MOHATHSIMU JUIS PELICHUS TPAKTUYECKUX 33124
Bobuucnare  (pazauyHBIME - CIOCOOAMM) IUIONIAAb TPEYroJbHUKA M IJIOLIAIU
6.7 MHOTOYTOJIBHBIX (UTyp (MOJB3YsICh, IIe€ HEOOXOIMMO, KalbKyIsITopoM). [IpuMeHsaTh
II0JIy4E€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax
Bnagers MOHATUSAMHU BIIMCAaHHOTO M LEHTPAIBHOIO YIJIA, MUCIOJIb30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX yIJaX, yriax MEXIy XOpAaMu (CEKyIIMMH) U YIJIe MEXKIY KacaTeJbHOU U
XOpZ0OH NpHU PELIEHUN T€OMETPUUECKHUX 3aa
6.9 Brnagerb 1NOHATHEM  ONUCAHHOTO  YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA
' OIMCAaHHOT'O YEThIPEXYTOJIbHUKA NPU PELIEHUH 3a/1a4
IIpyMeHsITh MOJIy4EeHHbIE 3HAHUSI HA IIPAKTUKE - CTPOUTh MaTEMaTHUYECKHE MOJEIH JUIs
6.10 3aJ1a4 peanbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIEHUS C IPUMEHEHUEM
o100 U TPUTOHOMETPHUH (TI0JIB3YSICh, I/Ie HEOOXOIUMO, KAJIbKYJIATOPOM)
IIpoBepsiemble 3jIeMeHTHI conep:xkanus (8 Kiacc)
Kon IIpoBepsieMblil 2JIEMEHT COACPKAHUS
1 Hucna 1 BBIYUCIIEHUS
11 KBagpatubiii kopeHb u3 uymcia. [loHstTe 00 wuppauuoHadbHOM uyHche. JlecATHUHBIE
' NPUOJIMKEHUS UPPALMOHATBHBIX YHCEIT
12 CBoiicTBa apu(pMeTHUECKUX KBaJpaTHBIX KOPHEH M UX MpPHUMEHEHHE K NpeoOpa3oBaHUIO
' YHUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUAM. J[€HCTBUTEIIbHBIC YUCIIA
1.3 Crenens c 1eabpIM [TOKa3aTesIeM U ee cBoiicTBa. CTaHgapTHas 3alluch Yucia
2 Anrebpanyeckue BHIPAKCHHS
2.1 KBanpaTHslil TpexuseH, pa3ioKeHUe KBaAPaTHOTO TPEXWIEHA HA MHOXKUTENIN
2.2 Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoil qpoou
23 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux Ipooei
24 ParonanbHble BEIpaXXEHUS U UX MTpeoOpa3zoBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 KBanparHoe ypaBHeHue, popmMyiia KOpHEH kBagpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemrenne ypaBHeHUH, CBOASAIIMXCSA K JINHEWHBIM U KBaJPAaTHBIM
33 [Tpocreiime ApoOHO-paLMOHATBHbBIE YPAaBHEHHS
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I'paduueckass mHTEpHpeTanys ypaBHEHHH C JByMs NEPEMEHHBIMM M CHUCTEM JIMHEHHBIX

34 YPaBHEHUH C ABYMs IEpeMEHHBIMU. [IpuMepsl perieHus CUCTEM HEIMHENHBIX YPaBHEHUH C
IBYMSI IEpEMEHHBIMH
3.5 Pemenrie TeKCTOBBIX 337124 anreOpandeckum crnocodom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJHOU NIEPEMEHHOMN
3.10 | Cuctemsl JIMHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOMN
4 OyHKUIUU
41 [Tonsatue ¢ynkmuu. OGNacTh ONMpeNeNeHUuss U MHOXECTBO 3HaueHuil (yHkimu. CrocoObl
' 3aaHus QyHKIMNA
4.2 I'padux Gpynkumu. UreHne cBoMCTB (GyHKIMHU IO ee rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAXKAIONUINX PEaTbHbIE TPOLECCHI
44 @DyHKIUH, ONUCHIBAIONINE MPSIMYI0 M OOpaTHYIO IMPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
' rpaduxu
45 |®yskuuny =x24,y =x3
4.6 OyHKIMH Y = Jx , V= x|
4.7 I'paduueckoe peuieHne ypaBHEHUI U CUCTEM ypaBHEHUN
5 BepositHOCTB 1 cTatucTHKa
5.1 [IpencraBneHne JaHHBIX B BUJE TaOIUIL, JHAarpaMm, rpadukoB
59 MHOXKeCTBO, JJIEMEHT MHOXECTBa, IOAMHOXeCTBO. Omnepanuu HajJ MHOXKECTBAMU!
' 00bEeIMHEHNE, TIEPECEUCHUE, TOTIOTHEHHE
53 CBoiicTBa  omepauuii  HaJ  MHOXXECTBAMM:  IEPEMECTUTENIBHOE,  COYETaTeNIbHOE,
' pacrpenenuTeNbHOE, BKIIOUECHUS
54 Hcnonb3oBanue rpaduyeckoro TMpeiCcTaBICHUs] MHOXKECTB JUIl OINUCAaHHUA pPealbHbIX
' MIPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3a/ad.
55 W3mepenue paccemBaHMsl AaHHBIX. Jlucmepcuss M CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
' HabopoB. /lnarpaMmma paccenBaHus
DneMeHTapHbIe COOBITUS CiTydaiHOro onbiTa. CitydaiiHbie cOObITHS. BepOosSATHOCTH COOBITHIA.
56 OnbITHl ¢ paBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU cOOBbITUSIMU. CiydaiiHplii BbIOOpP. CBS3b
' MEX]y MaJIOBEPOSTHBIMHU U MPAKTUYECKH JOCTOBEPHBIMU COOBITHSMHU B IPUpPOJE, OOIIeCTBE
U HayKe
5.7 JepeBo. CBolicTBa J€peBbEB: €AMHCTBEHHOCTb IYTH, CYLECTBOBAHHE BHUCSYEW BEPLIMHBI,
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CBSI3b MEXIY UYMCIIOM BepIIMH W uucioMm pebep. IlpaBmiio ymHoxeHus. Pemenue 3amad c
MOMOIIBIO TpadoB
53 [TpotuBononoxHble coObITUs. narpamma Dinepa. OObeIMHEHHE U TIepeceueHHe COOBITHIA.
' HecoBmecTHble coObiTust. DopMyna clokeHHs BEpOSATHOCTEH
5.9 YcnoBHas BepossTHOCTB. [IpaBuiio ymHoxxenust. HezaBucumblie coObITHS
510 IIpencrasieHue dKkCiepuMeHTa B BUE AepeBa. Pelienne 3a1a4 Ha HaX0XKACHUE BEPOSTHOCTEN
’ C MIOMOILIBIO JIepeBa CIy4yaliHOro SKCIIEPUMEHTA, JUarpamm Jiiepa
6 I'eomerpust
6.1 UYerslpexyroynbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsimMoyTroabHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHWCTBA
6.3 Tpaneuusi, paBHOOOKast Tparnewys, ee CBOMCTBa U NMpu3Haku. [IpsMoyronpHas Tpanenus
6.4 Meron yasoeHuss meauansl. LleHTpanbHas cummerpus. Teopema daseca u TeopeMa o
' IIPONOPLUOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TPEeyroiabHUKA U Tpanenuu. L{eHTp Macc TpeyrosnbHuKa
6.6 [Tomobue TpeyronbHUKOB, KO3QuIMeHT momodus. [lpu3Haku MogOOUS TPEYroJbLHUKOB.
' [TpumeHeHne noJ00HS IPH PEILICHUH PAKTUYECKUX 3a/1a4
6.7 ®opmyIibl IS TUIOINAAM TPEYTOJIbHUKA, apajliesorpaMma, poM0a 1 Tparneiuu
6.8 CaoiicTBa momaaei reomerpuueckux ¢puryp. OTHOIIEHHE TUIOIAAeH MOJ0OHBIX QUTyp
6.9 Brruucnenue miomanaeil TpeyroJibHUKOB U MHOTOYTOJIFHUKOB Ha KJIETYaTol Oymare
6.10 | Teopema IIudaropa. Ilpumenenune reopems [Tudaropa npu pemeHnn mpakTUYECKUX 3a1a4
6.11 CuHyc, KOCHMHYC, TaHI€HC OCTPOrO yIjla MpPsSMOYIOJbHOIO TpeyrojabHuKa. OCHOBHOE
' TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpudeckue GyHkuuu yriaos B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpalbHBIE YIVIBI, YrOJl MEXKIY KacaTelIbHOM M XOPAOH. YIUIBI MEXKIY
’ XOpJaMU U CEKyLIUMU
6.13 | BnucanHble 1 OMCaHHbBIE YETHIPEXYTOJIbHUKU
6.14 B3aunmMHoe pacnonoxenue AByX okpykHoctel. Kacanue okpyxxnocteit. O0miue kacareabHble
' K JIBYM OKPY>KHOCTSIM
IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTtebHON nporpammel (9 Kiaacc)
Kon [TpoBepsieMble TpeMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSEMOTO POTrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMUs
pe3ynbrara
1 Hucna u BBIYUCIIEHUS
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1.1

CpaBHUBaTh U YIIOPSA0UNBATh PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA

BreimonaaTs apI/I(I)MeTI/I‘-IGCKI/IC IIGfICTBPI}I C palMOHAJIbHBIMU YUCJIAMH, COUCTAad YCTHBIC

1.2
Y IUCbMEHHBIE IPHUEMBI, BBITIOIHATH BBIYMCICHUS C UPPALMOHATIBHBIMUA YHCIAMU
13 Haxonuth 3HaYeHMs] CTENEHEHW C LEIbIMU II0KA3aTeIsIMU U KOpPHEH, BBIYUCIATH
' 3HAYEHUS YHUCIIOBBIX BBIPAKCHUN
14 OKpyrasTh AEHCTBUTEIbHBIC YMCIIA, BHIMOJIHATh NPUKUIKY pe3yJibTaTa BBHIYHUCICHUH,
' OLIEHKY YHMCIIOBBIX BBIPa)KEHUI
2 YpaBHEHHUs U HEPABEHCTBA
71 Pemate nuHelHBIE W KBaJpaTHBIE YpPaBHEHUs, YPAaBHEHHUS, CBOIAIIMECS K HHUM,
' IpocTelIe ApoOHO-PAUOHATBHbBIC YPAaBHEHHS
29 Pemate cuctemsl 1ByX JIMHEHHBIX YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU M CUCTEMBI JIBYX
' YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJISAETCS JIMHEHHBIM
73 Pemate TeKCTOBBIE 3aauM anreOpanvyeckuM CHocoOOM C MOMOUIBIO COCTaBIICHUS
' YPaBHEHHS WM CUCTEMBI JBYX YPaBHEHHH ¢ ABYMS IIEPEMEHHBIMU
IIpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHEHU, B TOM YHCIIE
24 C MpUMEHEHHEM TpapHUUECKUX MPEeACTaBICHUH (HanpuMep, YCTaHABIMBATh, UMEET JIH
ypaBHEHHE WM CHCTEMa YPaBHEHUH pelIeHH s, €CIIH UMEET, TO CKOJIBKO)
25 Pemate nuHeiiHbIe HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
' HEPaBEHCTB Ha YHCJIOBOW MPAMOIi, 3aITUCHIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB
Pemate cucTtemMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
2.6 KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh peIIeHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOM
NPSMOHi, 3aITUCHIBATh PEIIEHUE C TIOMOIIBI0 CUMBOJIOB
2.7 Mcnonb30BaTh HEPABEHCTBA NP PEIICHUH Pa3IMYHbIX 33124
3 OyHKIMH
Pacrnio3HaBaTh (yHKIIMY H3y4E€HHBIX BUI0B. [I0Ka3bIBaTh CXEMATUYECKH PACTIONOKEHUE
31 Ha KOOPJMHATHOU TIIOCKOCTH rpadukoB pyHKumii Buga: y =kx,y=kx +b, V= YT
ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAu€HWH KOOY(P(UIMEHTOB, ONMCHIBATH CBOMCTBA
byHKIMI
32 [Toka3pIBaTh CXEMAaTUYECKH PACIIONOKEHHE Ha KOOPAMHATHOW IIOCKOCTH TpaUKOB
' byHKIMH BUga )y = Jx , ¥ = |X| 1 onrchIBaTh CBOMCTBA (DYHKUIUI
33 Ctpouthb 1 U300pakaTh CXEeMaTHUECKU TPaQUKN KBAAPATHUHBIX (QYHKIUH, OMUCHIBATH
' CBOWCTBA KBaIpaTUYHBIX (DYHKIHMIA 1O UX TpaduKam
34 Pacnio3HaBaTh KBaJpaTW4yHyl0 (YHKUUIO TO ¢opMyse, NPUBOIUTH IPUMEPHI
' KBaJPAaTUYHBIX QYHKLIUH U3 pealbHON )KU3HU, PU3UKU, TEOMETPUHU
4 Apudmerndeckas 1 reOMeTpruIecKas Iporpeccuu
4.1 Pacnio3HaBaTh apuMETHUYECKYI0 U TE€OMETPHUECKYIO0 TPOTPECCHH TPH Pa3HBIX
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cnoco0ax 3aaaHus

4.2

BBINONMHATE BBIYMCICHUS C UCTIOIB30BaHUEM (HOPMYIT N-ro wieHa apuMeTHIecKor U
T€OMETPUYECKON ITPOrPECCUil, CyMMBI IIEPBBIX N YWICHOB

4.3

I/I306pa)i(aTB YJICHBI ITOCJIICA0OBATCIBHOCTH TOUYKAMHU Ha KOOpI[I/IHaTHOI\/'I IIJIOCKOCTH

4.4

Pemrate 3a1aun, CBA3aHHBIE C YUCJIOBBIMU I1OCIEN0BATEIIBHOCTAMMU, B TOM YUCIIE 3a1a4U
U3 peajbHOM KU3HU (C HCIIOIB30BAaHUEM KaIbKYJISATOPA, IU(PPOBHIX TEXHOJIOTHIA)

BepositHOCTB 1 cTatucTHKa

5.1

W3BnekaTh W TpeoOpa3oBbIBaTh HH(POPMALMIO, TPEICTABICHHYIO B Pa3IHYHBIX
UCTOYHMKAX B BUJAE TaONHWI, JUarpaMM, rpadukoB, MpPEJCTaBIATh JaHHBIE B BHJE
TabIuIl, AUarpaMm, rpadukoB

52

Pemate 3amaun opraHu30BaHHBIM MIEPEOOPOM BAPHAHTOB, a TAKXKE C UCIOIH30BAHUEM
KOMOWMHATOPHBIX MPAaBUII U METO/I0B
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Hcnonp30BaTh onmmcaTeabHBIC XapaKTCPUCTUKU IJId MACCHBOB YHUCJIIOBBIX HNAHHBIX, B
TOM YHUCJIC CPCAHUC 3HAUCHUA U MCPBI paCCCUBAHUA
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HaxonuTh 4YacToThl 3HAYEHMH M YACTOTHl COOBITHA, B TOM YHCIE IMOJIB3YSChH
pe3yJbTaTaMu MPOBEJCHHBIX U3MEPEHUH U HAOII0IeHU

5.5

HaxonuTh BEpOATHOCTH CIy4allHBIX COOBITMH B M3yYCHHBIX OIBITaX, B TOM YHCIE B
OIBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSMH, B CEPUAX UCTIBITAHUN J10
IIEPBOI'0 yCIIEXa, B CEpUSAX UCIBITAHUN bepHyiun

5.6

Nmets npeacrasieHue o Clly4aiiHOW BEJIMYUHE U O PaCIIPENCIICHUH BEPOATHOCTEN

5.7

HmeTtsb npesacTaBieHue o 3aKOHE OOJBIINX YHCEI KaK O MPOSIBICHUH 3aKOHOMEPHOCTH
B CJIy4aifHON M3MEHYUBOCTH M O POJIH 3aKOHA OOJBIINX YMCET B IPUPOJIE U O0IIeCTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTh C WX MOMOIIBIO
pa3IMyHbIE 3JEMEHTHI MPSMOYTOJIBLHOTO TpeyroibHUKa ("pereHue mpsMoyrojbHbIX
TpeyroibHUKoB"). HaxoauTe (C MOMOIIBIO KaJIbKYJNSATOpAa) JIMHBI W YIIbI JAJiA
HETaOMUYHBIX 3HAUCHU N

6.2

ITonp30BaThCs q)OpMy.HaMI/I NpUBCACHHUA KW  OCHOBHBIM TPHUIOHOMCTPHUYCCKUM
TOXACCTBOM A HaXOXACHHUA COOTHOIIICHUH MCXKAY TPHUTOHOMCTPUYCCKUMU
BEIn4YnHaMun

6.3

Hcnonp30BaTh TEOpPEMbl CHUHYCOB M KOCHHYCOB JJIsi HAaxOXICHMS pPa3IMYHBIX
AJIEMEHTOB TPEYroJbHUKA (''peleHre TPEYroabHUKOB"), IPUMEHATh UX IIPHU PELLIEHUU
reOMETPUUYECKUX 3a7a4

6.4

Bnaners mnoHsTHSAMH TpeoOpa3oBaHUs TMOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX ¢uryp. [lonp3oBaThes CBONCTBAMU MOA00US MPOU3BOJIBHBIX (PUTYDP, YMETh
BBIUUCIIATh UIMHBl U HAXOAWUTh YINIbl y MoA0OHBIX ¢uryp. [IpuMeHsaTs cBoiicTBa
noJ00us B MPAKTUYECKUX 3a/la4ax. YMETh MPUBOJUTH NMPUMEPHI NOJOOHBIX (puUryp B
OKpY’KaloIieM MHUpe
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ITons30BaThCs TCOpCMaMU O MPOU3BCACHHUU OTPE3KOB XOpA, O MPOU3BCACHUN OTPC3KOB

6.5 o
CEKYILHX, O KBaJApaTe KacaTelbHOI
[Tonmp30BaThcs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHH M (PU3HUECKUIl CMBICI,
6.6 NPUMEHATh UX B pPEIICHHMH TEeOMETPHYECKHMX M (u3nmueckux 3anad. [IpuMeHsTh
CKaJISIPHOE MPOU3BECHUE BEKTOPOB JIUIsl HAXOKAEHUS JIIMH U yTJIOB
6.7 Ilonb30BaTbcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, NMPUMEHATh €r0 B DPELIEHUU
' reOMETPUUYECKUX U NIPAKTUUYECKHUX 3a]a4
Bnagets NOHATHSAMU IPaBUIIBHOIO MHOTOYTOJIBHUKA, ITTMHBI OKPY’KHOCTH, UIMHBI JYTH
6.8 OKPY>KHOCTH U paJJUaHHON MEpHI yIiia, YMETh BBIUUCIIATH IUIOIIAAb KPyTa ¥ €ro 4acTel.
[IpyMeHSTh OTy4EHHbIE YMEHUS B IPAKTUUECKUX 3a7auax
6.9 HaxonuTh ocu MM IIEHTPBl CUMMETPHH (QUTyp, IPUMEHSTh JBHKECHUS IJIOCKOCTH B
) IIPOCTEUIINX CITyYasx
IIpyMeHsITh MOJIy4EeHHbIE 3HAHUSI HA IIPAKTUKE - CTPOUTh MaTEMaTHUYECKHE MOJEIH JUIs
6.10 3aJ1a4 peajbHOM XU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIEHUS C IPUMEHEHUEM
' nogo0usi M TPUTOHOMETpPHUYECKHX (yHKIMA (mOJb3ysich, TIe HEOOXOIUMO,
KaJIbKYJISITOPOM)
IIpoBepsiemblie 3jIeMeHTHI conep:xkanus (9 kiace)
Kon IIpoBepsieMBlii 2JIEMEHT COACPKAHUS
1 Hucna 1 BBIYUCIICHUS
11 PanmonanbHple uyucia, MppalMOHAIbHBIE YHMCIA, KOHEUHbIE U OECKOHEUHBIE JECATUYHBIE
' apoOu
MHOXeCTBO JIEHCTBUTENBHBIX YHCEl, IeHCTBUTEIbHbIC YHCIa KaK OECKOHEUHbIE 1eCATHUHBIC
1.2 apoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBHE MEXy MHOKECTBOM JICHCTBUTEIBHBIX YHCEN U
KOOPAMHATHOM NIpsiMoii. CpaBHEHUE JEHCTBUTEIBHBIX YHCET
1.3 Apudmerndeckue IeHCTBUS C IEHCTBUTEIBHBIMU YUCIAMH
W3mepenusi, npuOImKeHns, OleHKH. PazMepsl 00bEKTOB OKPYKAIOLIET0 MUPA, JUTUTEIHHOCTD
1.4 MPOLIECCOB B OKpyxkaromem wMupe. [IpubirmkeHHOe 3HAYEHUE BEIUYHHBI, TOYHOCTH
npubnmxenus. OxpyriaeHue uncell. [I[pukuaka U oleHKa pe3yIbTaTOB BEIYUCICHUHA
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU NIEPEMEHHOU
2.2 JIuneliHoe ypaBHeHue. Pemienre ypaBHeHUN, CBOAAIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHUI, CBOASIINXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelieHns ypaBHEHUN TPETbEH U YETBEPTOU CTEICHEHR
) pa3I0)KEHUEM Ha MHOKUTEIN
2.5 Pemenue npoOHO-paliMOHAIBHBIX YPaBHEHUIH
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2.6

Cucremsbl ypaBHEHUI

2.7 YpaBHEeHHE ¢ IByMS IEPEMEHHBIMU U €r0 TpauK
2.8 Pewrenne cucreM IByX JIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU
2.9 Pemenne cucreM IByX ypaBHEHUMH, OHO U3 KOTOPBIX JIMHEMHOE, & APYroe - BTOPON CTEIIEHU
2.10 |I'paduueckas HHTEPIIPETALMS CUCTEMbI YPAaBHEHUH € ABYMS IIEPEMEHHBIMU
2.11 Pemenrie TeKCTOBBIX 337124 anreOpandeckuM crnocodom
2.12  |YucnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 | PemieHune NTMHENWHBIX HEPABEHCTB C OJHOM NEpEMEHHON
2.14 | PemeHue cucTeM JUHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.15 | KBagparHble HEpaBEHCTBA
2.16 |I'paduueckas MHTEPIIPETAIMS HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU
3 OyHKIMH
31 KBagpartuunas ¢yskuus, ee rpadpuk u cBoiictBa. [lapaGona, KOOpAMHATHI BEPILIUHBI
' napaboIIbl, 0Cb CHMMETPHUH MapadoIbl
3.2 I'paduxu pynkuuii y = kx, y =kx + b u ux coiictsa
k
33 I'paduxu GyskImit ¥ = P A x* ¥ UX CBOMCTBA
3.4  |I'paduku pynxumii y = Jx, y = |x| 1 ux cBoiicTBa
4 YucnoBsle NOCIEA0BATENBHOCTH
41 Omnpenenenne ¥ CrOcoObl  3a/laHUSl  YUCIIOBBIX  IOCIEIOBATEIbHOCTEH.  3ajmaHue
' MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (hopMyItoii u popmyInoitl n-ro dieHa
49 Apudmerndeckas nporpeccus. PopMmyIibl n-ro 4ieHa apuMeTHUecKol Mporpeccuu, CyMMBI
IIEPBBIX N YJIEHOB
43 I'eomerpuueckas nporpeccus. @opMyIibl N-ro 4ieHa T€OMETPUYECKON MPOTPECCUU, CyMMBI
IIEPBBIX N YJIEHOB
4.4 N300paskeHre WIEHOB apH(PMETHYECKOH M T'€OMETPUYECKOH MporpeccHii TOYKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBINA POCT
4.5 CnosxHble MPOLIEHTHI
5 BeposiTHOCTB 1 cTatucTHKa
51 [IpencraBnenue NaHHBIX B BUAE TaONUIL, AWarpamm, rpadukoB, WHTEpHpeTalys JaHHBIX.
' UreHue u MOCTpOCHUE TAONIHUL, TUarpaMm, TpapuKoB MO PeaTbHBIM TaHHBIM
5.2 [lepecTanoBku U pakTopHal

57




53

CouyeTaHus ¥ YUCJIO COYETaHUM

5.4 Tpeyronbuuk [Tackans. Pemenne 3amad ¢ MCMoib30BaHUEM KOMOMHATOPUKH

55 I'eomerpuueckas BeposTHOCTh. Ciyd4ailHbIi BBIOOp TOYKM M3 (UTYpHl Ha IUIOCKOCTH, U3
' OTpe3Ka U U3 IyTH OKPYKHOCTHU

5.6 Hcneiranne. Ycenex u Heyaauya. Cepus HCIIBITAHUN 0 IEPBOIO ycrexa

5.7 Cepus ucnbiTanuii beprymm. BepositHocTr coObITHi B cepun ucnibiTanuii bepuymm

5.8 CrnyualiHas BeJIMUMHA U paclpeiesIeHue BEPOSATHOCTEN

59 MareMarnueckoe OXHMIaHHEe W aucnepcus. IIpumepsl MaTeMaTHYecKoro OXHUAAHUS Kak
' TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEITUYUHbI

510 MatemaTnueckoe OKHUJaHUE M AMCIIEPCHs CIIy4aliHOM BEJIWYMHBI 'UMCIIO YCIEXOB B CEpUU
' ucnelTanuii bepnymm"

511 [Tonsatue o 3akoHe OonbIIKX yKced. M3MepeHue BeposTHOCTEH ¢ moMolibio 4yacToT. Posib u
’ 3HaYeHHUE 3aKOHA OOJIBIITNX YHCEI B IPUPOJIC U 00IIeCTBE
6 I'eometpust

6.1 Cunyc, kocunyc, Tanreac yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKAECCTBO.
' @opMyIIbl IPUBEAECHUS

6.2 Pemenne tpeyronbHUKOB. TeopemMa KOCMHYCOB U Te€OpeMa CUHYCOB. Pelllenre npakTu4ecKkux
) 3a/1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB

6.3 [TpeobpazoBanue momodus. [Togodre cOOTBETCTBEHHBIX JIEMEHTOB

6.4 TeopeMa 0 mpou3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHUU OTPE3KOB CEKYIIUX,
' TeopemMa O KBaJpare KacaTelIbHOU

Bektop, mnuHa (MOXyJb) BEKTOpA, COHAINPABIECHHBIE BEKTOPBI, IMPOTHUBOIOJOKHO
6.5 HaIIpaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUy Hal
BeKTOpaMH. Pa3nokeHne BEKTOpa M0 ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.6 Koopaunats! Bekropa. CkaysspHOE NMPOU3BEACHUE BEKTOPOB, IPUMEHEHHE ISl HAXOKICHUS
' JUIVH U yIJIOB

6.7 JlexapTOBbI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUs MPSAMOU U OKPY>KHOCTH B KOOpJAUHATAX,
) [IEpECEYCHUE OKPYKHOCTEN U NPAMBIX. METO KOOPAUHAT U €r0 IPUMEHEHUE

6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI

6.9 JlinHa okxpyxkHocTtu. I'pagycHas W paavaHHas Mepa YIVIa, BBIYMCIEHUE MJIUH JYyT
' OKpYXHOCTEN

6.10 |IImomans kpyra, CEKTOpa, CETMEHTa

6.11 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUHU (Uryp (3JIeMEHTapHbIC MPEICTaBICHUS).

[TapamensHbiil nepenoc. IloBopor

I[JI}I MNPOBCACHUSA OCHOBHOI'O TOCYHAPCTBCHHOI'O J3K3aMCHA II0 MATCMATUKC MCIIOJIb3YyCTCA
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nepedeHb (KoauUKATOpP) TPOBEPSIEMBIX TpeOOBaHWA K pe3yibTaraM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUS M SJIEMEHTOB COJICPIKAHUS.

IIpoBepsiembie Ha OI'D mo MmaTemaTuke TPeOOBAHNS

K pe3yJibTaTaM 0CBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl

OCHOBHOTI0 00111er0 00pa3oBaHUA

Kon
MIPOBEPSIEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0011Iero oOpa3oBanus Ha ocHoBe PI'OC

1

YMeHHe oOnepupoBaTh IMOHATUSAMHU: MHOKECTBO, IIOJAMHOXECTBO, OIEPALMU HaJ
MHOXECTBaMU; YMEHHUE ONepUpPOBATh MOHATUAMU: Tpad, CBA3HBIHN rpad, AepeBo, IHKII,
NPUMEHATh MX TpPU pPEIICHUH 3a/ady, YMEHHE UCIOIb30BaTh Trpaduieckoe
IIPEACTABICHUE MHOKECTB [UIS OIMCAHMS PEAIbHBIX IPOLIECCOB W SBJICHUM, IpU
pelIeHNH 3a71a4 U3 APYTHX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: OIIPEACIICHHE, aKCHOMa, TEOPEMA, J0Ka3aTeIbCTBO;
YMEHUE pacllO3HAaBaThb UCTUHHBIC U JIOXKHBIC BBICKA3BIBAHUS, IIPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHNS BBICKA3bIBAHUI

YMeHHe onepupoBaTh NOHATUAMU: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIO,
JENMMOCTb HAaTyPAJIBHBIX YUCEN, IPU3HAKU JCIUMOCTH, LEJI0€ YUCIIO, MOAYJIb YHUCIIA,
OOBIKHOBEHHAs APOOb M JeCATUYHAs APOOb, CTAHIAPTHBIA BUJ YHCIA, PAIMOHAIBHOE
YHCIIO0, WpPpALMOHAIBHOE YHUCIO, apU(pMETUYECKHi KBAJpPATHBIM KOpEHb, yMEHHUE
BBIIIOJIHATH JEUCTBUSA C YMCIIAMH, CPABHUBAThH U YIIOPSAAOYMUBATH YKCIIA, IPECTABIATh
YUCJIa Ha KOOPAMHATHOW IPSAMOM, OKPYIVIATH YHCJIA; YMEHHUE JelaTh NPUKUIKY U
OLICHKY pe€3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATUSIMHU: CTETICHD C IIEIBIM MOKa3aTeneM, apuMeTHIeCKuit
KBaJIpaTHBI KOPEHb, MHOTOWICH, anredpandeckas qpoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HATypallbHOW CTETEeHU OOJbIIE €IUHUIBI, YMEHHE BBITIONHATH PACUEThI 10
dbopmynaMm, TipeoOpazoBaHUsl IIENbIX, JAPOOHO-PAIIMOHATBHBIX BBIPAKECHUNH U
BBIPOKEHUH C KOPHSIMH, PA3I0KCHHE MHOTOUYICHA HAa MHOXKUTENIH, B TOM YHCIE C
MCIOJIb30BaHKEM (OPMYII Pa3HOCTH KBAJIPATOB U KBaJ[paTa CyMMBI U Pa3HOCTH

YMeHHe omnepupoBarh IMOHATHAMHU: 4YHUCIOBOE pPAaBEHCTBO, YpPAaBHEHUE C OJHOMU
IIEPEMEHHOM, YHCIIOBOC HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE pEIlaTh
JUHEWHBIE M KBaJIpaTHBIC YPaBHEHUS, IPOOHO-pallMOHAIbHBIC YPABHEHHUS C OJHOU
IIEPEMEHHOM, CUCTEMBbI ABYX JIMHEHHBIX YpPAaBHCHWM, JUHEHHBIC HEPAaBEHCTBA M HX
CHCTEMBI, KBaJ[paTHbIC U JPOOHO-pallMOHATIbHBIC HEPABEHCTBA C OHOM MEpeMEHHOH, B
TOM YHCJIE [IPU PELICHUH 3aa4 U3 IPYTUX INPEIMETOB U IIPAKTUUECKUX 3a1a4; YMEHUE
HCTOJIb30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPAUHATHYIO IJIOCKOCTb ISl H300paskeHuUs
pelIeHU YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUUSA, rpaduk (QyHKOMM, HyIH (YHKINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHUs, YObIBAaHHs, HAUOOJbILIEE
U HauMeHblllee 3Ha4YeHHs (QYHKIMU; YMEHHE OINEpHUpPOBATH IMOHATHAMU: TIpsAMast
NPONOPLHUOHATBHOCTh, JIMHEHHass (yHKIus, KBaapaTuyHass (QYHKUUsA, oOpaTHas
PONOPIHUOHATIFHOCTD, TMapaboisa, runep0oia; yMeHHE CTPOUTh Tpauku (yHKIHH,
UCTOJIb30BaTh TpadUKu Ui ONMpEAeICHUs CBOICTB MPOLIECCOB U 3aBUCUMOCTEH, IS
peleHus 3a7a4 U3 Jpyrux y4eOHBIX MPEeIMETOB U PeaTbHOM KU3HH; yMEHUE BBIPAXKATh
(bopmMynaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMU
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YMeHue omnepupoBaTh IMOHATUSAMH: IIOCIEIOBATENBbHOCTh, apuMeTHUecKas |
reoMeTpHUUecKas IPOrpecCcuy; YMEHHUE UCIIOIb30BaTh CBOMCTBA MTOCIIE0BATEILHOCTEH,
(bopMysIBI CYMMBI U OOIIETO YCHA MPH PEIICHUH 33a]a4, B TOM YHCIIE 3a]a4 U3 JPyTrux
yueOHBIX TPEAMETOB U PEaTbHOM KUZHU

YMeHue pemars 3a7add pa3HbIX TUIOB (B TOM YHCJE HAa IPOLEHTHI, JOJU U YaCTH,
IBIDKEHHUE, paboTy, LIEeHY TOBapOB U CTOMMOCTH MOKYIIOK U YCIIyT, HAJIOTH, 33[a4d U3
00JIaCTH yNpaBJICHUS JUYHBIMA M CEMEHHBIMH ()MHAHCAMH), YMEHHE COCTaBIAThH
BBIPA)KCHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 3aa4M, UCCIIEI0BATh
MOJIyYSHHOE PelIeHHE U OLEHUBATH MPABOINO0I00HOCTh MOIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATHIAMU: (QHUrypa, TOUKa, OTPE3OK, MpsiMas, Jyd, JIOMaHasi,
yroil, MHOTOYTOJIbHUK, TPEYTOJbHUK, pPaBHOOEAPEHHBII W  PaBHOCTOPOHHUI
TPEYTOJIbHUKY, NPSAMOYTOJBHBIM TPEYroJdbHUK, MEOuaHa, OHCCEeKTpHca M BBICOTA
TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, TTapaJlIeIorpaMM, poMO, MPsIMOYTOJILHUK, KBaIpaT,
Tpamenusi; OKpY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCIIE M3 IOBCETHEBHOM >XH3HH, Ha
HaXO0XKJICHHE T€OMETPHUUECKUX BEJTMUUH C IPUMEHEHHUEM U3YUYECHHBIX CBOUCTB UTyp U
¢bakToB

10

YMeHue omnepupoBaTh MOHSATHSAMM: PAaBEHCTBO (PUTYp, paBEHCTBO TPEYTOJIbHUKOB;
NapajyieIbHOCTh M MEPHEHAUKYIAPHOCTh MPSMBIX, YIOJX MEXIY HpsSIMBIMHY,
NEPIECHANKYIIAP, HAKJIOHHAs, MPOEKIHs, nogoodue (Guryp, noJo0HbIEe TPEYTroNbHUKY,
CUMMETpPUSL OTHOCUTENIFHO TOYKH W MPSAMOH; YMEHHE paclo3HaBaTh paBEHCTBO,
CUMMETpPUIO M TIo00ue (Uryp, napajuiedbHOCTh U MEPIECHAUKYIAPHOCTh MPSIMBIX B
OKpY’KaloIieM MHUpe

11

YMeHnue onepupoBaTh MOHATUAMU: AJIMHA, PACCTOSHUE, YToJl (BEJIMYMHA YIJIa, CHHYC U
KOCHHYC YIJIa TPEyToJIbHMKA), ITUIOIIAb; YMEHUE OLEHUBATh pa3Mepbl MPEAMETOB U
00BEKTOB B OKPY>KAIOILIIEM MUPE; YMEHHE IPUMEHSTH (POPMYJIBI IEPUMETPA U TUIOIIAIH
MHOT'OYTOJIFHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAM Kpyra, 00bemMa mpsSMOYTOJIbHOTO
napajuleJenuIea; yMeHUE IPUMEHATh IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY
O CyMMe€ VIJIOB TpeyroibHuka, TeopeMy Iludaropa, Tpuronomerpuyeckue
COOTHOIICHUS JJIs BBIYUCIICHUS JJIMH, PACCTOSIHUH, IUIOIIAAEH

12

YMmenue u300paxars MiIockue GUrypsl 1 ©X KOMOMHAIIUH, TIPOCTPAHCTBEHHBIE (DUTYPBI
OT PYKH, C TIOMOIIbIO YEPTEKHBIX WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CUMBOJIBHOMY OIHMCaHHIO

13

YMeHue onepupoBaTh MOHATUAMHU: MPSAMOYTOJIbHAS CUCTEMA KOOPAUHAT; KOOPAHUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IIPOM3BEIEHHUE BEKTOpPa HAa YHUCIO, CKaJspHOE
MPOU3BEJCHUE BEKTOPOB; YMEHHME HCIIOJIb30BaTh BEKTOPbl WU KOOPAMHATHI IS
MIPEICTaBJICHHSI JAHHBIX M PEUICHUS 3a]1a4, B TOM YKCJIE U3 IPYTHX YIEOHBIX IPEIMETOB
U peaJbHOU )KU3HU

14

YMeHue onepupoBaTh MOHATHIMU: CTOJIOUKOBBIE U KPYTOBBIC AUArpaMMBbl, TaOJIUIB,
cpeanee apudmMernueckoe, MeanaHa, HanOOJbIIee U HAUMEHbILIEE 3HAUYECHUS, pa3zMax
YHCJIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETHPOBATH M IMPeoOpPa30OBBIBATH
uHpOpMaLMIO, TPEACTABICHHYI0 B TaOMUIlaXx M Ha JMarpaMmax, OTpPa)KaroIlyro
CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U SBJICHUN; YMEHUE PACIIO3HABATH
M3MEHYMBBIC BEJIMYUHBI B OKPYIKAIOIIEM MUPE

15

YMeHue onepupoBaTh NOHIATHSAMM: CIy4YailHBIA OIBIT (CIy4alHBIM SKCIIEPUMEHT),
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3JIEMEHTApHOE COOBITHE (RJIIEMEHTAPHBI HCXOMA) CIY4YailHOTO OMbITa, ClydailHOe
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHNE HAXOIUTh BEPOSTHOCTH CIIy4alHHBIX COOBITHIA
B OIBITaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMH COOBITUAMU; YMEHHUE PEIIaTh 3a1auu
METOZIOM OPraHM30BAHHOTO Iepedopa W C MCIOJIB30BAaHMEM NpPaBUIA YMHOXKEHUS;
YMEHHUE OICHMBATh BEPOSTHOCTH DPEATbHBIX COOBITHH W SBJICHUH, MOHUMATh POJb
MPAKTUYECKH JJOCTOBEPHBIX U MaJIOBEPOATHBIX COOBITHH B OKpY’KAaIOIIEM MHUpPE U B
KM3HHM;, 3HAKOMCTBO C IIOHSTHEM HE3aBHUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBLIINX YUCEI ¥ €T0 POJIbIO B MACCOBBIX SIBIICHUSX

16

YMeHue BbIOMpATh MOAXOISAIINN U3yUYEeHHBIN METO JUIsl pEIICHUs 3aJaul, IPUBOINUTh
IIPUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M KU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, OIIMCBIBATh OTICIIbHBIEC BBIAAIOIIUECS
pe3yabTaThl, IOJYYEHHBIE B XOJC Pa3BUTUS MAaTEMATHKU KaK HAyKd, IPHUBOJIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUA M UX aBTOPOB B OTEYECTBEHHOW M BCEMHUPHOM
HUCTOPUHU

IlepeuyeHb 371eMEHTOB cofepkaHusi, NpoBepsieMbIx HAa O
10 MaTeMaTHKe

Kon

[IpoBepsieMblil AIEMEHT COEPHKAHUS

1 Hucna 1 BBIYUCIIEHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCET
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE TPOOU, TPOLIEHTHI, OECKOHEUHBIE IEPUOANIECKHIE APOOH
1.3 Paronanpheie uncia. ApupMeTHuecKue onepayy ¢ paloHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YnCiia. ApUPMETHIECKHIE OTIEPALINH C JeHCTBUTEILHBIMU YHCIaMU
1.5 [TpubnuxeHHble BBIYUCICHUS, NpaBUiIa OKPYTJCHHS, NPUKUAKA W OLEHKA pe3ylbTara
BBIYMCIICHUI
2 Anrebpanyeckue BHIPAKCHHS
2.1 bykBeHHbIE BBIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 Crenens ¢ nenbM nokaszateneM. CTENeHb ¢ pallMOHAJIBHBIM NT0Ka3arenaeM. CBOWCTBA CTENEHU
23 MHorousneHsl
24 Anrebpanueckas 1poob
2.5 Apudmerndeckuil KOpeHb HATYpaJbHOM cTeneHu. J[efcTBus ¢ apuPMETHUECKUMU KOPHIMH
HAaTypaJIbHOU CTEIIECHU
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paIOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lenbie u 1poOHO-paIoHaNIbHBIE HepaBeHCTBA. CUCTEMBI M COBOKYTTHOCTH HEPABEHCTB
33 Pemenue TekcToBBIX 3a7a4
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YuciaoBbie IOCICI0BATCIIBHOCTHU

4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs IIOCIEN0BATEILHOCTEH
4.2 Apudmernueckas U reoMmeTpudeckas nporpeccun. @opmyia CI0KHBIX IPOIICHTOB
5 OyHKIUH
5.1. @Oyukius, crnocodbl 3amanus ¢yHkuumu. I'paduk (yskmun. OO6macTb ompeneneHus u
MHOXecTBO 3HaueHui ¢yHkimuu. Hymmu ¢yskmun. TIpoMexyTkn 3HAKOMOCTOSHCTBA.
[TpomexyTKH MOHOTOHHOCTH (pYHKUMH. MakcUMyMbl U MUHUMYMBI ¢yHKuuu. Hanbomnsiee
Y HaMeHbIlee 3HaueHHe (PYHKIIMU Ha IPOMEXKYTKE
6 Koopaunats! Ha IpsAIMOM U IJIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4eCKux BEIUYUH
7.6 Bexkropsl Ha m1ocKoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepostHoCTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads
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