AOKYMEHT NOANMCAH
ANEKTPOHHOW MOAMNNCLIO

Ceptudukat: 52CB9A3A7DE3ESB2BD5F5552155E7F47
Bnageneu: PomaHoBa MapuHa HukonaeBHa
Hencteutenen: ¢ 13.04.2026 go 07.07.2027

MyHHIHNATEHOE 0011e00pa3oBaTeNbHOe yupexkIeHne

«JIuneit Ne 3 Tpaxroposasosickoro paiona Bonrorpana»

Brimvicka u3 ocHOBHOI 06pazoBaTensHOM IIPOrpaMMbI OCHOBHOTI'O OOIIETr0 06pa3oBaHms

Pabouast mporpamma
Y4e0HOT0 TIpeMeTa
«Maremarukay (yriayOaeHHbIH YPOBEHD)
1 7-9 Kmaccon

Beimicka Bepra 28.08.2026

o
Hupexrop ; 7 ) \‘ M.H. Pomanosa



PaccmoTtpeno

Ha 3acezianun HMC

pykoBozuTens HMC
0.B.Kapmosa

IIpotokon Nel ot

MYHHIUTIAIbHOE 00INe00pa30BaTeIbHOE YUPEKIACHHAE
«JIaueit Ne3 TpaxroposaBopickoro paiiosa Borrorpaman

H.H. KacpsmoBa M. H. Pomanora
T. pukas Ne oT T

Cornacosano VrBe aro

METOIHCT H/Hﬁmy JIumeii No3
4 P~
IT é

PABOYASA ITPOI'PAMMA
y4eOHOro npeamMera
«MaTtemaTuka» (YriiyGyieHHbI ypoBeHS)

st 7-9 knaccoB

Bomrorpan — 2026



IHHOACHUTEJDBHAA 3AIINCKA

Pabouyass mporpamma mno yuyeOHOMy mnpeamery «Maremaruka (yriyOJIEHHBI YpOBEeHB)» Mg 7-9 KiaccoB
pa3paboTaHa Ha OCHOBE CJIEAYIOMIMX JOKYMEHTOB:

- @enepalbHBI rOCyJapcTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPT OCHOBHOIO 00Iero oOpa3oBaHUs, YTB. MPUKA30M
Munnpocsemenus: PO ot 31.05.2021 Ne 287 (c u3aMeHEeHUAMMN);

- denepanbHas oOpa3zoBaresbHasl MporpaMMa OCHOBHOTO OOUIero oOpa3oBaHusl, YTB. MPUKa30oM MHHIPOCBEUICHUS
P® ot 18.05.2023 Ne 370 (c U3BMEHEHUSIMH ),

- GenepanbHas pabodas mporpaMma OCHOBHOTO 0011ero oopa3oBanus «Maremaruka (yrryOJeHHbINH YpOBEHb)» (s
5-9 kaccoB 00pa3oBaTEIbLHBIX OpraHU3aIui).

- ®I'bOY HY Hnucturyta conepsxanus oopazoanus um. B.C.JlenneBa, Mocksa 2025;

- OcHoBHas oOpa3oBaTenbHasi MporpaMma OCHOBHOro oduiero oopazosanus MOY Jlunes Ne 3 (B cooTBETCTBUM C
OI'OC-2021) ot 26.08.2022 (¢ UBMEHEHUSIMHU).

Pabouast mporpamma mo maremaruke s oOydarommuxcs 7-9 kiaccoB pazpaborana Ha ocHoBe ®PI'OC OOO. B
nporpaMMe MO MaTeMaTHKe YYTEeHbl WJed M TojokeHuss KoHuenuuu pa3BUTHS MaTeMaThuyeckoro oOpa3oBaHUS B
Poccuiickon denepanmm.

[IpenmMeToM MaTreMaTHKU SIBISIIOTCS (YyHIAMEHTAJBHBIE CTPYKTYPHI HAIIETO MHUpPA — MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOILIECHHS (OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEIACTBEHHOM OIIBITE, JO JAOCTATOYHO CJIOKHBIX,
HEOOXOMUMBIX JJI Pa3BUTHUS HAYYHBIX WM TMPUKIAAHBIX H1el). Maremarndeckue 3HaHHUS OOECTIEUYMBAIOT MOHUMAaHUE
OPUHUUIIOB YCTPOWCTBA W HCIOJB30BaHHUS COBPEMEHHOM TEXHUKH, BOCHPHUAITHE M HUHTEPIPETALMIO COLMAIbHOM,
HSKOHOMUYECKOM, TOJMTUYECKOH HWHOOPMAIMH, Mal0T BO3MOXXHOCTH BBIMONHITH PACU€Thl U COCTABISATH AJITOPUTMBI,
HAaXOIUTh W TPHUMEHATH (OPMYIbI, BIAJETh MPAKTUYCCKAMU MPUEMAMU T€OMETPHYECKUX H3MEPEHHN M TMOCTPOCHUH,
YUTaTh UH()OPMAIUIO, IPEICTABICHHYIO B BHUJIE TAOJHII, TUArPaMM U TPa(UKOB, KUTh B YCIOBUAX HEOTPEACIEHHOCTH H
MMOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4yalHbBIX COOBITHH.

N3yuenue marematvku (QopMupyer y OOydarolm[MXCsi MaTe€MaTUYECKUH CTUJIb MBIIUICHUS, MPOSIBISIONIUNCS B
OTIpeICIEHHBIX YMCTBEHHBIX HaBbIKaX. OOyJaromuecs OCBaMBAaIOT TAKUE MPUEMBI U METOIBI MBINIJICHUS, KaK WHIYKIUS H
enyKius, 0000IIeHNEe W KOHKPETU3aIlWsl, aHallu3 W CHHTE3, KIACCHU(PUKAIMA W CHCTeMAaTH3alus, a0CTparupoBaHWe W
aHanorusi. OOBEKTbl MAaTEMAaTUYECKUX YMO3AKIIOUEHUN, MpaBUjia WX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M



JIOTUYECKUX MOCTPOEHUM, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHUS (OPMYIHPOBATh, OOOCHOBBIBATh U JOKA3BIBATH CYXIACHMUS,
TE€M CaMbIM pPa3BUBAIOT JIOTHUECKOE MbIlLIeHUE. V3yuenue mareMatuku odecrneunBaet (OpMUPOBAHUE AJITOPUTMUYECKOM
KOMITOHEHThI MBILIUICHHS] 1 BOCIUTAHUE YMEHUI 1€iCTBOBATh MO 3aJaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U
KOHCTPYHpOBaTh HOBbIe. B mpoliecce pemieHust 3ajgad — OCHOBOM Y4eOHOUM AEsATEIbHOCTH HA YpPOKaxX MaTeMaTUKH —
Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAHAS CTOPOHBI MBIIICHUS.

OOydeHne mMareMaTuke Aa€T BO3MOKHOCTh pa3BUBaTh y 00yYalOIMXCsl TOYHYIO, PALIMOHAIBHYIO U MH()OPMATUBHYIO
pedb, yMeHHe OTOMpaTh Haubosiee MOAXOMASIIME S3bIKOBbIE, CUMBOJMYECKUE, I'paduueckue CpeicTBa AJi BbIPaKEHUS
CYXJCHHUIN 1 HAIJISTHOTO UX MPE/ICTaBICHHUS.

[Ipy u3yyeHUM MaTreMaTUKH OCYIIECTBISIETCS OO0lIlee 3HAKOMCTBO C METOJAaMU MO3HAHUSA JEHCTBUTEIBHOCTH,
NpEICTaBICHUSIMU O TIPEIMETEe U METOJIaX MAaTEMAaTHKH, UX OTIIMYUU OT METOAOB APYIHMX €CTECTBEHHBIX U T'YMaHUTAPHBIX
HayK, 00 0COOCHHOCTSIX MPUMEHEHHS] MAaTeMaTUKU JIJIsl PEIICHUs HayYHBIX U IPUKIAIHBIX 3a7a4.

Maremaruueckoe oOpa3zoBanue B Poccuiickoit ®denepanuu maremarnyeckoe oOpa3oBaHHE IOJDKHO peliaTh, B
YaCTHOCTH 3a/layd OOEeCIeYeHUs] CTPaHbl BBIMYCKHUKAMM, MaTeMaTHuecKasi MOJArOTOBKAa KOTOPBIX JIOCTAaTOYHA JJis
NPONOJKEHUS 00pa30BaHMs B Pa3IMYHBIX HAMpPaBICHUSX, BKJIIOYAs MaTeMaTHYeCKUE HCCieloBaHusi, paboTry B cdepe
MH(POPMAIIMOHHBIX TEXHOJOTUH, MpEernojaBaHue MaTeMaTWKH, C OJHOW CTOPOHBI, U NMPUMEHEHHE MATeMaTHKU B APYTUX
HayKaX, B HH)XXEHEPHO-TEXHOJOTMYECKOW M COLMaJbHOW cdepe c Apyrod cTopoHbl. [lis oOecrieueHus AOCTHXKEHUS
COOTBETCTBYIOIIEH 3THM 3ajadaM MaTeMaTH4ecKOM MHOATOTOBKM OOyYaromMXcs, JJIs YAOBJIETBOPEHHS HMX 3alpOCOB U
BO3MOXKHOCTEH TNpeHa3HaueHa MporpamMma yniyOn€HHOro wu3yuyeHuss wmaremaruku. [IporpamMma 1o Maremaruke
yITyOJIEHHOTO YpOBHS 1aéT BO3MOXKHOCTh PACIIMPHUTh U YIIIYOUTh KPYT M3ydaeMbIX BOIIPOCOB, CO37aTh OoJiee LETOCTHOE
HpEeACTaBIEHUE O CUCTEME MaTeMAaTUUYECKUX 3HaHUH, cPopMHUpOBaTh OOJIEe YCTONUNBBIE U OCO3HAHHBIE YMEHUS.

[TpuoputeTHBIMU LIETIMHU O0Y4YE€HHUSI MaTeMaTHKe B 7—9 Kilaccax BISIOTCA:

- (¢opMHUpOBaHUE LIEHTPAJbHBIX MaTEeMaTWYeCKUX TMOHATHM (YMCIIO0, BEIMYMHA, TeOMeTpuueckas Qurypa,
NEPEMEHHAasi, BEPOSTHOCTb, (QYHKIMs), O00ECIEeUMBAIOMINX NPEEMCTBEHHOCTh W MEPCIEKTHBHOCTh MaTeMaTH4eCKOTOo
o0Opa3oBaHus 00yYarOIINXCS;

- mozaBeneHuEe OOydYaromMXcs Ha JOCTYIIHOM JMJii HHUX YPOBHE K OCO3HAHMIO B3aMMOCBSA3M MaTreMaTHKU U
OKpY>KaroLIero MUpa, IOHUMaHUE MAaTEMAaTUKK KaK 4acTH OOIIEl KylIbTypbl 4YEJIOBEUYECTBA;

- pa3BUTHE UWHTEIUVICKTYaJdbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OOydYaloUXCs, IMO3HABAaTEIbHOW AaKTHBHOCTH,
HCCJIEI0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBILUICHHS, HHTEpECa K U3yUYEHUIO MAaTEMaTHKU;



- dbopmupoBanre (YHKIMOHAIBHOM MaTEMaTUYECKOM T'PAMOTHOCTH: YMEHHUS pPaclo3HaBaTh MPOSIBICHUS
MaTeMaTUYeCKUX MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B PeaibHbIX KM3HEHHBIX CUTYAllUSIX U MPU U3YyYEHUU APYTUX
y4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpMYIHUpOBaTh UX Ha SI3bIKE MAaTeMaTUKU W
co3JaBaTh MAaTE€MaTUYECKUE MOJIEIU, IMPUMEHSATh OCBOCHHBIM MAaTeMAaTHUYECKUW amnmapar Jis PEIICHUS MNPaKTHKO-
OPUEHTHPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH M OLICHUBATH MOJTYYEHHbBIE PE3YJBTATHI.

OcCHOBHbIE JIMHUU COAEPKaHUS MporpaMMbl Mo MateMatuke B 7—9 kiaccax: «Hucna u BBIYUCICHUSA», «AITeOpay
(«Anrebpandeckre BhIPOKCHUS», « YpaBHEHUS U HEPABEHCTBA»), «DyHKUn», «l'eomerpus» («[eomerpuueckue Gurypsl
U UX CBOMCTBay, «l3MepeHne reoMeTpuyecKiux BEJIMUUHY), «BeposSTHOCTh U cTaTUCTHKa». J[aHHBIC JIMHUHM Pa3BUBAIOTCS
napajijieibHO, KaxJasi B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHMO OJHA OT APYroi, a B TECHOM
KOHTAaKTe U B3aUMOJICHCTBUH.

ConepxaHue mporpaMMbl 10 MaTeMaTHKe, paclpeiesiEHHOE M0 To/laM 00y4YeHHsI, CTPYKTYpPUPOBAHO TAKUM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, IIPUHIIMIIUAJIBHBIM BOIIpOcCaM oOydaromiuecs oOpaiaiuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE
MaTeMaTHYECKUMHU TIOHSATHUSAMH M HaBBIKAMHU OCYIIECTBIISJIOCH TOCJIEIOBATEIbHO M TIOCTYIATEIbHO, C COOIIONICHUEM
NPUHIUMIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUSI BKJIIOYAJINCh B OONIYI0 CHCTEMY MAaTreMaTHMYeCKUX MPeCTaBICHUN
00yyYaroIuXCs, pacIupsst ¥ yriyouss e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maremaruka sBIsSETCA 00s13aTENIbHBIM yU4E€OHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus. B 7-9 kimaccax maremMaruka TPAAUIIMOHHO M3y4aeTCsd B paMKax CJIEAYIOUUX y4eOHBIX KYpCOB:
«Anrebpay, «['eomeTpus», «BeposiTHOCTh U CTaTUCTUKAY.

OO6miee uucno YacoB Ui HM3ydeHUS MareMaruku (yrmiyOJeHHBI YPOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
obpazoBanust — 816 4gaca: B 7 kiacce — 272 4vaca (8 gacoB B Henenw), B 8 kiacce — 272 yaca (8 yacoB B HeJen0), B 9
Kjacce — 272 4daca (8 4acoB B HEJZIEIIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 MATEMATHUKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

M3yueHne MaTeMaTHKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS HANPaBICHO HA JOCTHKCHHE OOYyJarOIIUMUCS
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIFTaTOB OCBOCHHS YY4COHOTO MPEIMETA.

JIMUHOCTHBIE PE3YJIBTATbBI

1) marpuoTHYECKOE BOCIIUTAHUE: MPOSBICHUEM HMHTEpPEca K IMPOIIJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIICHHEM K JOCTIKECHUSM POCCUHWCKMX MaTeMaTHKOB W POCCUHCKOM MaTeMaTWYeCKOH IIKOJbI, K
MCIIOJIb30BaHUIO 3THUX JOCTIKEHUHN B JPYTUX HAyKaX W MPHUKIAIHBIX cdepax;

2) rpakJIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIMTAHKE: TOTOBHOCTHIO K BBIITOJIHCHHUIO 00SI3aHHOCTEH TpaXkaiaHUHA 1
peaau3alny ero 1pap, MPECTABICHUEM 0 MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IUYHBIX CTPYKTYp, SBICHUM,
IPOIIEAYp TPakJIaHCKOTO OOIIecTBa (HAIpUMEpP, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKICHHIO 3THUYECKHX IPOOIIEeM,
CBSI3aHHBIX C MIPAKTHYECKUM NMPUMEHEHUEM JIOCTI)KEHUH HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIBHO 3TUUECKUX MPHUHIIATIOB
B ICSITEILHOCTH YUEHOTO;

3) TpyaoBoe BOCIUTAaHHE: YCTAHOBKOH Ha aKTHBHOE YYacTHE B PEIICHWU MPAKTHUECKHUX 3a]ad MareMaTHYeCcKOH
HaIpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTeMaTH4ecKoro oOpa3oBaHMs HA MPOTSHKCHWW BCEW KU3HU JJIS YCIICNTHON
podeCCUOHATLHOW JIEATEIPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM H IOCTPOSHUEM
WHIUBHYaIbHOW TpPAaeKTOpUU OOpa3oBaHMs M >KU3HCHHBIX IUIAHOB C yYETOM JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX
OTPpeOHOCTEH;

4) acTeTHYeCcKoe BOCIIUTAHUE: CIIOCOOHOCTHIO K AIMOIIMOHATFHOMY U 3CTETUYECKOMY BOCTIPUATHIO MAaTEMAaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH, YMEHHIO BUJIETh MAaTeMAaTUYECKIE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) NEHHOCTH HAy4YyHOTO TIO3HAHMS: OpHUCHTAIMEH B JEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeNCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSL UEJOBEKa, MPUPOABI M OOIIECTBA, IMOHUMAaHUEM
MaTeMaTHYeCcKOl HayKh Kak cdepbl 4eIOBEYECKOW IESATEIBHOCTH, ATANoOB €€ pa3BUTHS M 3HAYUMOCTH IS PA3BUTHUS
[IMBUJIU3AIAN, OBJIAJICHUEM S3BIKOM MAaTeMaTUKH W MaTeMaTHYeCKOW KYyJIbTYpOW KaK CpPEJACTBOM ITO3HAHHS MHPA,
OBJIQJICHUEM HABBIKAMH HCCIIEIOBATEIbCKON EATEILHOCTH;



6) ¢pusznueckoe BocnuTaHue, (HOPMUPOBAHUE KYIABTYPbl 3J0POBbS U SMOLMOHAIBHOTO OJAaronojayyus: TOTOBHOCTBIO
MPUMEHATh MAaTeMaTUYEeCKUE 3HAHMS B HHTEpPECaxX CBOETO 30pOBbs, BEACHHUS 370pOBOro olOpasa KU3HU (310pOBOE
NUTaHue, cOaTaHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXA, peryispHas (Quanyeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pe(IeKCUU, MPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JAPYroro 4yejaoBeKa;

7) SKOJOrMYEeCKOE€ BOCIUTAHHME: OPUEHTALIME Ha NMPUMEHEHHWE MAaTeMaTU4YeCKUX 3HAHUW JJId pelleHHs 3a/1ad B
00JacTH COXPAaHHOCTH OKPYXKAIOIIEH cpeibl, MIAaHUPOBAHUS MOCTYNKOB M OLIEHKM HX BO3MOXHBIX MOCIEICTBUUA IS
OKpY>Karolieil cpe/pl, 0CO3HAHUEM ITI00ATILHOTO XapaKTepa dKOJIOIMUECKUX MPOoOIeM U MyTel UX pelieHus;

8) amanTanus K H3MEHSIOIUMMCS YCIOBUSM COLIMAIIBHOM W MPUPOJHON Cpellbl: FOTOBHOCTBIO K JIEUCTBHSM B
YCIOBUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPakTUYeCKYyI0 JesTEIbHOCTh, B TOM
qyclie YMEHUE YUYHUThCS y APYrHX JtoAeHd, NmpuoOpeTarb B COBMECTHOM [JEeATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKU U
KOMIIETEHIIMU W3 OMbITA JAPYTUX; HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUU, QOPMYIUPOBATH HJEH, MOHSTHUS,
runore3sl 00 4 00beKTaxX U ABJICHUAX, B TOM YUCJIE paHee HE U3BECTHBIX, OCO3HABATh JIE(PUIIMTHI COOCTBEHHBIX 3HAHUN U
KOMITIETEHTHOCTEH, IUJIAHUPOBATh CBOE pPa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHUTYallUIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBAaTh MPUHUMAEMble PEIICHHUs U JIeUCTBHUS,
(GopMynupoBaTh U OLEHUBATh PUCKHU U MOCIEICTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbI

B pesynbrare ocBOeHuUs mporpamMmsbl 10 MareMaTuke Ha ypOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs y 00ydarouierocs
OynyT cQopMHpOBaHBl  METANpPEIMETHbIE  PE3yIbTaThl, XapaKTEPU3YIOIIHUECS  OBJIAJECHUEM  YHHBEPCAJIbHBIMU
[IO3HABATCJIbHBIMUA  JIEMCTBUSIMU,  YHUBEPCAJIBHBIMM  KOMMYHUKAaTHUBHBIMM  JIEHCTBUAMM W  YHHBEPCAJIBHBIMU
PETYIATHBHBIMU JEHCTBUAMM.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

ba3zosvie nocuueckue deticmeusi:

- BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKU MATEMAaTHYeCKUX O0BEKTOB, MOHITHHA, OTHOIICHUNH MEXIY
MNOHATUSAMHU, (HOPMYIMPOBATH ONPEICIICHUS TOHATHM, YCTaHABIMBaTh CYIIECTBEHHBI NPU3HAK KJIacCU(PUKAIMH,
OCHOBaHUS /Jis1 0000IIEHUS ¥ CPaBHEHUSI, KPUTEPUU TPOBOJUMOTO aHAJIH3a;

- BOCIIPUHUMATh, (HOPMYIHPOBATh U IPEOOPA30BHIBATH CYXKJICHUS: YTBEPAUTEIbHbBIC U OTPHUIIATEIbHbBIE, AMHUYHBIC,
YacTHbIE U OOIIUE, YCIOBHBIC; BBIABISATH MareMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M NPOTUBOpPEUHs B (akTax,
JAHHBIX, HAOJIIONEHUSX U YTBEPKIACHUAX, PEJIaraTb KPUTEPHUH JUJISl BBISIBICHHS 3aKOHOMEPHOCTEN M POTHUBOPEUMIA;



- Jlenath BBIBOJABI C HCIHOJIB30BAHUEM 3aKOHOB JIOTMKH, JACIAYKTUBHBIX W WHIAYKTHUBHBIX YMO3AKJIIOUYECHHH,
YMO3aKJIIOYEHUI M0 aHAJIOTHM; pa30UpaTh JA0KA3aTelbCTBA MAaTeMAaTUYECKUX YTBEPKIAEHUHM (IIPSMbIE U OT MPOTHBHOIO),
MIPOBOIUTH CAMOCTOATEIBHO JOKAa3aTelbCTBA MaTeMaTUYeCcKuX (akToB, BBICTPAMBATh APTyMEHTALMIO, MPUBOIUTH
MPUMEPHI U KOHTPIPUMEPDI, IPUMEHSITh METO/I MATEMAaTHYECKOW NHIYKIIMU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKIEHUS;

- BpIOMpaTh crnoco0 penieHus: yuyeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEILIEHUs, BbIOMpaTh Haubosee
MOIXONAIINN C YYETOM CAMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue oeticmeus.

- HUCIONIb30BaTh BOMPOCHI KAaK MCCIENOBAaTeNbCKUN HMHCTPYMEHT T[O3HaHUS, (POPMYIHpPOBaTH BOIPOCHI,
dukcupymolye IpoTUBOpeUre, MpooIeMy, CaMOCTOSTENIbHO YCTaHABIMBATh UCKOMOE U JaHHOe, (OpMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3UIMIO0, MHEHHE;

- MPOBOAUTH TO CAMOCTOSITEIbBHO COCTABICHHOMY TIUIaHY OJKCHEPUMEHT, MCCIEIOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEN MareMaTuyecKoro 00bEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEKIY COOOM;

- CaMOCTOSITEIbHO (OPMYIUPOBaTh O0O0OIIEHHWS U BBIBOABI 1O pe3ylbTaTaM MpPOBEAEHHOTO HaOIIONEeHMS,
UCCIIeIOBaHUS, IKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IICHMIA;

- IIPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOLIECCA, a TAK)KE BBIIBUraTh MPEANOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX
ycioBusix. Paboma c ungpopmayueti:

- BBISIBIIATH HEOCTATOUHOCTH U U30BITOUHOCTh MH(OPMALINH, JaHHBIX, HEOOXOIUMBIX JJIsl PELEHUS 3a4a4H;

- BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BUAOB U (HOpM
IpeCTaBICHUS;

- BbIOUparh (opMy INpencTaBieHuss UHPOpMALUK U WLIIOCTPUPOBATH pelIaeMble 3aJjaud CXeMaMHU, JuarpamMMaMHu,
MHON Trpadukodl M MX KOMOMHAIMAMM; OLCHMBATh HaAEKHOCTb HMH(OpPMALMU 1O KPUTEPUSAM, MPEIJIOKEHHBIM WIH
c(hOpMyIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIC 1eHCTBHUSA !

- BOCIIPUHHUMATh U (OPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBUHU C YCIOBUAMM U LEIAMU OOLICHUS, SICHO, TOYHO,
I'PaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHMS B YCTHBIX M IMCBMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 1O XOAY PEIIEHUS 3a7auH,
KOMMEHTHPOBATh MOJIYyYEHHBII pe3yibTar;

- B XOzie OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMON TEMbI, MpOOJIEMBbl, pelraeMoi 3ajayd,
BBICKA3bIBaTh WJICU, HALICJICHHBIC HA MTOMCK PEIICHMS], COITOCTABIATh CBOU CYXIECHHS C CYXICHHSIMHU APYTUX YYACTHHUKOB



nuanora, oOHApYKHUBaTh pa3liMuyuMe M CXOJACTBO MO3UIIMH, B KOppeKTHOW dopme (GopMymupoBaTh pasHOIIACHs, CBOU
BO3paXKEHUS;

- MPEJCTABIATh Pe3ybTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, UCCIEIOBaHUS, MPOEKTA, CAaMOCTOSATEIBHO BHIOUPATh
dbopmar BBICTYIUICHUS ¢ YUETOM 3ajau MPe3eHTAUU U OCOOEHHOCTEH ayIuTOpUH;

- TOHUMAaTh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHJAHOM W WHIUBUAYaJIbHOW palOOThl MpU PEIICHUH Y4EOHBIX
MaTeMaTU4YeCcKuX 3ajad, IPUHUMATh 11€JIb COBMECTHOU AEATEIbHOCTU, TUIAHUPOBATh OPTraHU3allUI0 COBMECTHOU palOThI,
pacrpeaensaTh BUIAbl padoT, OroBapuBaThCs, OOCYXKIaTh MPOIIECC U pe3yibTar paboThl, 0000IIaTh MHEHUSI HECKOIbKHX
JIIOJICH;

- y4acTBOBaTh B IPyMIOBHIX (hopMax paboThl (00CYKIeHMsS, 0OMEH MHEHUM, «MO3TOBBIE IIITYPMbD» U UHBIE);

- BBITIOJIHSITH CBOIO YacTh pa0OThl U KOOPIAMHUPOBATH CBOU JCHCTBUSI C APYTUMHU YJICHAMHU KOMaH/IbI, OLICHUBATh Kaue€CTBO
pe3yibprata M KaueCcTBO CBOEro BKJIaJa B OOMIMKA pe3ylbTaT IO KPUTEPUAM, CHOPMYIUPOBAHHBIM YyUaCTHHUKAMH
B3aUMOJIEHCTBUA.

PerynsiTHBHbIEe YHUBeEpPCaJIbHbIE YUeOHbIe AelCTBUS

Camoopeanuzayusi:

- BBISBJISITH NMPOOJEMBI JUIsl PEIICHHUs] B KU3HEHHBIX U YYEOHBIX CUTYyallMsIX, OPUEHTHUPOBATHCA B PA3IUUYHBIX
MOJXOJaX MPUHATUS pelieHU (MHIUBHUIyaIbHOE, TPYIIIIOBOE);

- CaMOCTOATENbHO COCTABIATH IJIaH, aJITOPUTM pELIeHUs 3aaud (WM €ro 4acTh), BBIOMpaTh CIOCOO pElIeHHs C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN
¢ yuéToM HOBOM MH(MOPMAIIUH.

Camokxoumpons:

- BIQJIETh CIIOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJIS IMpollecca M pe3yabrara PEelIeHHs MareMaTHYeCKOW 3allauH,
CaMOMOTHUBAIIUU U PeDICKCUY;

- IPEeIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a]]a4H, BHOCUTh KOPPEKTUBHI B JEATEIBHOCTh
Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

- OILICHMBATh COOTBETCTBUE pe3ylbTaTa JEATeIbHOCTH IOCTABICHHON I U YCIOBHUSIM, OOBSICHSITH MPUYUHBI
JTOCTUKEHUS WM HEJTOCTUKEHHUS 1IeJIH, HAXOJIUTh OIIMOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIBITY.

IOMOYUOHAIbHIU UHMETTIEKM
- BBIpaXKaTh AMOIMH TPH W3YYCHHH MaTeMaTWUYeCKUX OOBEKTOB W (PAKTOB, JaBaTh AMOIIMOHATIBHYIO OIEHKY PEIICHUS
3a/1a4u.



[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMBbl [0 MareéMaTHKe YIyOlIEHHOIO YpOBHS MPEACTABIEHBI MO TOAaM
oOyyeHusl B CIEIYIOUIMX pa3aenax MIporpaMMbl 0 MaTeMaTUKE B PAMKax OTAEJIbHBIX YY€OHBIX KypcOB JJIsl 7—9 KJ1accoB:
«Anrebpay, «['eoMeTpus», «BeposTHOCTb U CTAaTUCTUKAY.

Pa3BuTHe OrMYecKMX NPEACTABICHUH U HABBIKOB JIOTMYECKOIO MBIILIEHUS OOYy4YaromMXCS OCYLIECTBISETCS B
paMKax BCEX Ha3BaHHBIX KypCOB Ha MPOTSKEHUH Bcex JeT o0ydyenus. [Ipennonaraercs, 4to BEITYCKHUK 9 Kilacca CMOXKET
CTPOUThH BBICKA3bIBAHUS M OTPUIIAHMS BHICKA3bIBAHWMW, PACIlO3HABATh WCTUHHBIE W JIOXKHBIE BBICKa3bIBaHUS, MPUBOIUTH
OpUMEpPbl U KOHTPIPHUMEPHI, BBIMOIHATH OMNEpPallMd HaJl BBHICKAa3bIBAHUSAMH, CTPOUTH BBICKA3bIBAHUSA M PACCYXACHUS Ha
OCHOBE JIOTMUECKUX NpPaBWJ, peliarh JIOTMUYECKUE 3a/adyd, HAyuyUTCSd NPUMEHSITh METOJ, MaTeMaTH4eCKOHW WHIYKIUH,
OBJIJICET MOHATUSIMU: ONPEJEICHHE, aKCHOMa, TEOPEMa, J0Ka3aTeIbCTBO — U HAYYUTCS UCIIOJIb30BaTh UX MPHU BHIOJHEHUU
y4eOHBIX U BHEY4YEOHBIX 3a/1a4.

[Ipu >TOM BBEIEHHME OCHOBHBIX JIOTUYECKUX TOHATUA U OCBOCHHE OCHOBHBIX CBSI3aHHBIX C HHUMH BHUJIOB
JEsITEIbHOCTH OTHECEHO K Kypcy « BeposTHOCTB M CTaTUCTHKA» U TaKXKe paclpeesIeHo M0 rogaM o0yueHusl.

B pamkax Bcex TpEX KypcoB ocyliecTBsieTcss GOpMUPOBAHUE YMEHUS BBIOUPATh MOIXOMAIIMNA METO/ JJIs PEIICHUs
3a/layM, BBIABISATH MPUMEPhl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U OOIIECTBEHHOW >KW3HM, PACIO3HABAThH
NpPOSIBIICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, MPUMEHSTh MareMaTHMYeCKHe 3HaHHWS M ONBIT MaTeMaTH4ecKon
JESITEIbHOCTH B CUTYallUsIX peasibHOM >ku3HU. OOydaroluecs 3HaAKOMATCS ¢ HayYHBIMU pe3yibTaTaMu, MOJyYEeHHBIMU B
XOJIe pa3BUTHUS apU(PMETUKH, anredOpbl, TEOMETPUH, TEOPUH BEPOSATHOCTH, CTATUCTUKU M Y4aTcsl UX OMHMCHIBATh, IPUBOMST
OprUMepbl MaTEMaTHUECKUX OTKPBITUN U UX aBTOPOB B OTE€UECTBEHHOW U BCEMUPHON UCTOPUU HAYKH.



Pabouas nporpamma yuyeOHoro kypca <KMATEMATUKA» (7-9 kaaccbl, yriiy0JeHHbIH YPOBEHb)

IHHOACHUTEJBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro o0pa3oBaHMs: OHA OOECIEeYMBAET H3yUCHHE
JAPYTHX JTUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK W TyYMAaHHTApHOTO ITMKIOB, €€ OCBOCHHE HEOOXOIUMO JIIs
NPOJOJKEHUST 00pa3oBaHMs M IS IOBCEIHEBHOW XW3HWU. Pa3BuTHE y OOydYarONIMXCS HAY4YHBIX MPEICTABICHUNU O
NIPOUCXOXKJCHUU U CYITHOCTH alreOpandecKux aOCTpaKIHid, crioco0e OTpaKeHUsS MaTeMaTHUYECKOW HAyKOW SBICHHHN |
IPOIIECCOB B TPHUPOAC W OOIIECTBE, PO MATEMATHYECKOTO MOJICTUPOBAHMS B HAyYHOM IIO3HAHWM W B IIPAKTHKE
CIoCcOOCTBYEeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHSI M KAYCCTB MBIIIJICHUS, HEOOXOMMMBIX IS ajanTallid B
coBpeMeHHOM IM(poBoM oOmecTBe. M3ydyenne anreOpbl obOecriednBaeT pa3BUTHE yMEHHsS HaOIOJaTh, CPaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JCHCTBUSA, BBIBOJBI, (OPMYJIUPOBaTh yTBepxkacHHSI. OCBOCHHE Kypca aiareOpsl 0OCCICUMBACT PA3BUTHE JIOTHMUYECKOTO
MBIIIJICHUST OOyYarOIIMUXCSA: OHM HCIOJB3YIOT JCAYKTHBHBIC W HWHAYKTHUBHBIC pacCyXJeHHUs, OO0O0OIIeHne U
KOHKpeTH3amui, abcTparupoBaHne u anHanoruto. OOydeHuwe anreOpe TpennoyiaracT 3HAYUTENBHBIA  00BEM
CaMOCTOSITETTLHOU JEATEILHOCTH O0YUYAIOIINXCS, MOITOMY CaMOCTOSITENIEHOE PEIICHHE 3a/lad OOYJarOIIUMUCS SBIISETCS
peanuzanuei 1esiTeTbHOCTHOTO MPUHITUITA O0YICHHS.

B crpykType mporpammbl y4eOHOTOo Kypca «Anredpay» yriyOn€HHOro H3ydeHHsT OCHOBHOE MECTO 3aHHMAOT
COJIEPKATEIIbHO-METOIMUECKAe TUHUH: «YHcna W BBIUUCICHUS», «ANreOpandecKue BBIPAXKCHHS», «YPaBHCHUS W
HepaBeHCTBay», «DyHKImMy. Kaxkmas U3 3THX coaepKaTeIbHO-METOMNYCCKUX JIMHUW pa3BUBACTCS HA MPOTSDKEHUU TPEX
JeT W3YYeHHs Kypca, B3aMMOJACHCTBYS C IPYTMMHU €T0 JIMHUSAMHU. B Xone m3ydeHUus Kypca OoOydaroUmIUMCS TPUXOJIUTCS
JIOTUYECKH PacCyKIaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M C ATUM B mporpamMmy y4eOHOTO Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX paszjenax MaTeMaTH4eCKOTO
oOpa3oBaHHs M CIOCOOCTBYIOIIUE OBIAJCHUIO OOYJAaIOUIUMHUCS OCHOB YHUBEPCAIBHOTO MATEMAaTHYECKOTO S3bIKA.
ConeprkaTenbHOM U CTPYKTYPHON OCOOCHHOCTHIO YU4EOHOTO Kypca «Aredpay sSBISETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Yucna W BBIUKCICHUS» CIYKAT OCHOBOW JUIsl JaNbHEWINIETO W3YYCHHS MaTEeMaTHKH,
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCA JIOTHYECKOTO MBINIUICHUS, (POPMUPOBAHHUIO YMEHHUS TIOJIb30BATHCS
ANTOPUTMaMH, a TaKXKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMHMMBIX JUIsl TMOBCETHEBHOW >KM3HU. Pa3Butne
MOHATHS O YHCJIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus CBSI3aHO C PAIMOHATBLHBIMHU U UPPAMOHATHHBIMHA YHACIAMH,



(opMHUpOBaHUEM TMPEACTABICHUN O JEWCTBUTEIBHOM YHCIIEC. 3aBEPIICHHE OCBOEHHUS YHCIOBOW JIMHUU OTHECEHO K
cpeaHemy o01ieMy o0pa3oBaHUIO.

Conepxanue ABYyX ajlre0Opanyeckux JUHUNW — «AjireOpanueckue BBIPAKECHUS» U «YPaBHEHUS W HEPABEHCTBA»
crocoOCTByeT (OPMUPOBAHMIO y OOYYAIOMIMXCS MaTEMaTUYECKOro ammapara, HEOO0XOJUMOro [JIsi pEIICHHUsS 3a1ad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U OKpY’Karole peadbHocTH. Ha ypoBHE OCHOBHOrO 001Iero o0pa3oBaHusl y4eOHBIH
Martepuall rpynmnupyeTcs BOKPYT palluOHAIbHBIX BhIpaXXeHUU. AnreOpa IeMOHCTPUPYET 3HAUCHUE MAaTEMATUKHU KakK S3bIKa
JUISL TIOCTPOEHUSI MaTEMaTUYECKUX MOJEJNIel, OMMCAaHMs IMPOLIECCOB U SIBICHMM peasibHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AJITOPUTMHYECKOrO MBIIUIEHUs, HEOOXOJUMOTO, B YacCTHOCTH, HJIs
OCBOCHUSI Kypca MH(OPMATHUKH, W OBJAJEHHWE HaBbIKAaMU JACAYKTHUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHne CHMBOJIBHBIX
dbopM criocoOCTBYET pa3BUTHIO BOOOpaXKEHHUsI, CTIOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPYECTBY.

Copepxanve (pyHKIMOHATBbHO-TpAahUUECKON JTUHUU HAIEICHO Ha MOJy4YyeHHue O0YyJaroUMMUCS 3HAHUN O PYHKIUSIX
KaK Ba)KHEHIIEH MaTEeMaTHYECKOM MOJENH ISl ONMUCAHUS U MCCIEIOBaHUS Pa3HOOOPa3HBIX MPOLECCOB U SIBICHUM B
npupoje u obuiectse. M3ydyeHue maTepuana crnocoOCTBYET pa3BUTHIO y OOYUAIOMIMXCS YMEHHS UCIIOJIb30BaTh Pa3jinyHbIe
BBIPA3UTENIbHBIE CPEACTBA $S3bIKA MATEMAaTUKU — CIIOBECHOTO, CHMBOJHMYECKOTO, Ipauueckoro, BHOCHT BKJaJ B
dbopMupoBaHUE TPEICTABICHUN O POJIM MATEMATUKU B PA3BUTHH LIUBWIIM3AIUU U KYJIBTYPHI.

VYrinyOonéHuHeiii Kypc anreOpbl XapakTepHU3yeTcsl H3y4YeHHEM JIOMOJHUTEIBHOTO TEOPETHYECKOro ammapara u
CBSI3aHHBIX C HUM METOJIOB pPeIlleHUs 3aaad. AnreOpa SBISETCS S3bIKOM JJIS OMUCaHUS OOBEKTOB M 3aKOHOMEPHOCTEH,
CIIY’)KUT OCHOBOM MaTeMaTH4eCKOro MojenupoBanus. [Ipm 3TOM camMu OOBEKTHI MAaTEMATHYECKUX YMO3AKIIOUCHHH H
OpPUHATBIE B aireOpe MpaBuiIa HMX KOHCTPYHUPOBAHHUS CIIOCOOCTBYIOT (OPMHUPOBAHMIO YMEHHH OOOCHOBBIBATH U
JI0Ka3bIBaTh CYXKJICHHUS, PA3BUBAIOT MAaTEMaTHUYECKYI0 HHTYHIINIO, KPATKO U HATJISTHO PACKPBIBAIOT MEXaHU3M JIOTUYECKUX
NOCTPOCHHI U ydaT UX MPUMEHEHHI0. TeM caMbIM anredpa 3aHMMAaeT OJAHO U3 BEAYIIUX MECT B (DOPMUPOBAHUM HAYYHO-
TEOPETUYECKOTO MBIIIJICHUST 00YJaIOITIXCS.

CornacHo yueOHOMY MiaHy B 7-9 Kilaccax m3ydaeTcsi yueOHBI Kypc «Anredpa», KOTOPHIN BKIIOYAET CIEIYIOIIHNE
OCHOBHBIE pa3/ielibl cofiepkanus: «Uucia u BEIYUCICHUS », « AreOpandeckue BhIpaKEHUS, «Y pABHCHUS U HEPABEHCTBAY,
«DYHKIAN.

Ha u3ydenue yyebHOro kypca «Anredpa» orBoautcs 408 vacoB: B 7 kiacce — 136 vacoB (4 yaca B Heienwo), B 8
kiacce — 136 yacos (4 daca B HeZeno), B 9 kinacce — 136 yacoB (4 yaca B HEZIEINIO).



COIEPKAHUE OBYUEHUA

7 KJIIACC

YucJia 1 BBIYUCJIEHUS

Panmonanshbie unciia. CpaBHEHHUE, yHOpsAOUYMBAaHUE U apuU(PMETUUECKUE NEUCTBUS C PallMOHAIBLHBIMU UYHCIAMU.
Uucnosas npsimasi, MOJ1yJIb YUCIIA.

CreneHb C HaTypaJbHBIM IIOKAa3aTeJeM M €€ CBOWMCTBA. 3alUCh 4KClia B JIECITUYHOW MO3UIIMOHHON CHCTEME
CUMCJICHUS.

Pemiennie TekcToBBIX 3adau apudmeruyeckum crocoOoM. PereHue 3agad M3 peaqbHOM MPAKTUKKA HA 4YacTH, HA
JpoOu, Ha MPOIIEHTHI, TPUMEHEHUE OTHOIICHUI U MPOTOPLIUMA NPH PEIICHUH 3a/1a4, pelieHue 3a71a4 Ha JBWKEHUE, padoTy,
MOKYIKH, HAJIOTH.

JlenumocTh 11enbix ynucena. CBoiicTBa JEIMMOCTH.

IIpocTthie U coctaBHble uncna. YETHbIE U Heu€THbIC uucaa. [IpusHaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11.
[Ipr3HaKy 1eIUMOCTH CYMMBI M IPOU3BEACHHUS LIEIIbIX YUCEN MIPU PEUICHUH 33/1a4 C TPAKTUUECKUM COACPKAHUEM.

HauGonpimmit oOmuii 1enuTens ¥ HaMMEHbBIIee 00Iee KpaTHOE JBYX YMcell. B3auMHO MpocThie Yuciaa. AJTOPUTM
EBxmuna.

Jlenenue ¢ octaTkoM. Apru(METHYECKHE ONepaIiii HaJl OCTaTKAMH.

AJuireOpanyecKkue BbIpasKeHUsA

Bripaxkenue ¢ nepeMEHHbIMU. 3HAYCHHME BBIPAKEHHUSI C TEepeMeHHbIMHU. lIpeAcTaBieHuE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH B BUJIE (DOPMYIIBL.

ToxnectBo. ToxaecTBeHHBIC MPeOOpa30BaHUs aareOpandecKux BeIpakeHHH. JloKa3aTeIbCcTBO TOKIECTB.

OnHounenbl. OHOYJIEH cTaHAAPTHOTO BU1a. CTENEHb OJJHOUICHA.

Muorounensl. MHorowieH craHaaptHoro Bujaa. CreneHb MHorouieHa. CiokeHUE, BBIYUTAHUE, YMHOXXCHHE U
neneHne MHorodieHoB. [IpeoOpa3oBaHue 1enoro BeIpaKeHHUS B MHOTOWIeH. KopHM MHOTOWICHA.

dopMyJIbl COKPAIIEHHOTO YMHOXKCHHS: KBAJIpaT CYMMBI M KBaJpaT Pa3HOCTH JIBYX BBIPAXEHUU, KyO CyMMBI U KyO
Pa3HOCTH JABYX BBIPOKECHUH, pa3HOCTh KBAJIPATOB JBYX BBIPAKEHUM, TPOU3BEICHUE PA3HOCTU U CYMMBI JIByX BBIPAKCHHUIA,
CyMMa M pa3HOCTh KyOOB JIByX BhIPaKEHUM.

PaznoxeHne MHOTOYICHA HA MHOXKUTETU. BeIHECeHHE 00IIero MHOKHTEIS 32 CKOOKH. MeTo 1 TpyIIupPOBKH.

YpaBHeHUS U HEPABEHCTBA



VYpaBHeHue ¢ onHo# nnepemeHHor. Kopenb ypaBHeHus. CBOMCTBA YPABHEHUM C OTHOM IepeMeHHON. PaBHOCUIIBHOCTD
YpaBHECHUU. Y pPaBHEHUE KaK MATEMATUUECKAs MOJEIb PEAIbHON CUTYallHUH.

JIuHeliHOE ypaBHEHHME C OJHOM NEpeMEHHOM. UHCIIO KOpHEW JMHEMHOro ypaBHEHUs. PelieHrne TEKCTOBBIX 3a1ad C
MOMOIIBIO JJUHENHBIX YpaBHEHUN. JINHENHOE ypaBHEHHE, COAEpKAIIEE 3HAK MOLYJIS.

VYpaBHeHuUe ¢ IByMs nepeMeHHbIMU. ['paduk TuHEHHOro ypaBHEHUS C JABYMs NepeMeHHbIMU. CHCTeMbl JTUHEHHBIX
ypaBHEHHM ¢ JAByMs nepeMeHHbIMU. ['paduueckuii MeTron pemieHuss CUCTEMbl JUHEHHBIX YpaBHEHHM € JByMs
NEpEMEHHBIMU. PellleHue CUCTEM JMHEWHBIX YPABHEHHU C JBYMS NEPEMEHHBIMH METOJOM IIOJCTAHOBKM M METOAOM
cnoxeHnus. Cucrema AByX JMHEWHBIX YPABHEHU C ABYMS IEPEMEHHBIMH KaK MOJIENIb PEAJIbHOM CUTYaALIUH.

DyHKUUH

Koopannata Toukum Ha npsMol. YHCIIOBBIE NPOMEXKYTKH. PaccrosHMe MexXay AByMs TOYKaMH KOOPJAWHATHOM
IIPSIMOM.

[IpsimoyronibHas cucreMa KoopAauHat. AOciycca M OpAMHATa TOYKM Ha KOOPIMHATHOM TUIOCKOCTH. [Ipumepbl
rpadukoB, 3aaHHBIX hopmyaamMu. UTeHue rpauKoB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTU MEXay BennuuHamu. [lonstue Qynkuuu. OyHKIMS Kak MaTeMaTHuecKas MOJENb
peanpHOTO mporecca. O6macTy ompejaesneHuss U obiacTh 3HaueHU ¢GyHKIuU. CrocoObl 3amanus ¢GyHKuMH. ['padux
¢ynkiuu. [loHsTHS MakcUMyMa 1 MUHUMYMa, BO3pacTaHusl M yObIBAaHUS Ha MIPUMEPAX PEAbHBIX 3aBUCUMOCTEH.

JIunetinas ¢ynkuus, e€ cpoictBa. I'paduk nuueiinon ¢ynkiuu. 'padpuk ¢ynxinuu y = |X|. KycouHo-3agaHHbIE

byHKIIH.

8 KIIACC

Yucaa v BIYMCICHUSA

KBampaTHbeie kopHH. ApuUMETHUECKUA KBaJApPAaTHBIH KOPEHb M ero cBoiicTBa. [loHATHE MPpalMOHAIBHOTO YHCIA.
JlelictBust ¢ wuppaluoHanbHbIMU 4yuciaaMu. CBOHCTBa JAEUCTBUM € HppallMOHAIbHBIMH uKciamMu. (CpaBHEHUE
MPPALUOHAIBHBIX YUCET.

[IpencraBneHnss O pacHIMPEHHUSAX YHMCIOBBIX MHOKECTB. MHOXECTBA HATypallbHbIX, LENbIX, PAalMOHAIBHBIX,
nercTBUTENbHBIX yucea. CpaBHeHUE yuced. YUCIOBbIE TPOMEXKYTKHU.

HetictBust ¢ ocratkaMu. OctaTku creneHed. [IpruMeHeHrWe OCTaTKOB K PEUICHUIO YPaBHEHHM B IEIBIX YHCIaX U
TEKCTOBBIX 3a/a4.

Pa3Mepbl 00BEKTOB OKPYKAOUIEr0 MUPA, JJIUTEILHOCTD MPOLECCOB B OKpY»KatonieM Mupe. CTaHAapTHBIA BUJ YHCIIA.

AuredOpanyeckue BbIpaKeHUA



Anrebpandeckas apoOb. JlomycTuMbie 3HAUYECHHS] TIEPEMEHHBIX B JIPOOHO-PAIMOHANBHBIX BbIpakeHUSX. OCHOBHOE
CBOMCTBO anrebpanueckoit npodu. CloxxkeHue, BRIUUTAHUE, YMHOKEHHUE U JieJeHue anredpandeckux apoOeid. Boinenenue
L[EJI0W YacTH aJireOpanyeckor Apoou.

PanrionanbHbie BeipakeHusi. ToxKeCTBEHHbIE TPeoOpa3oBaHusl palliOHATBHBIX BBIPAXKCHUH.

JlonmycTrMble 3HA4YEHUSI TEPEMEHHBIX B BBIPAKECHHSAX, COAEpXKaIUX apuMETHYECKUE KBaJpaTHbIE KOPHH.
ToxxnecTBeHHBbIE TPeOOpa30BaHUS BRIPAKECHUH, COlepKaITUX apuPpMeTHIEeCKUue KBaApaTHbIC KOPHH.

CrernieHb ¢ 1ebIM MokaszaTesieM U e€ cBoicTBa. [IpeoOpazoBaHue BhIpAKEHUM, COIEPKAIINX CTEIICHU.

YpaBHeHUS ¥ HEPABEHCTBA

KBanpatHoe ypaBHenune. Dopmylia KOpHEM KBajapaTHOro YypaBHEHUs. KoOIWYECTBO NEUCTBUTENBHBIX KOpHEU
KBaJJpaTHOrO0 ypaBHeHus. Teopema Buera. YpaBHeHHs, CBOIUMBIC K JIMHEWHBIM YypaBHEHUSM WU K KBaJpaTHBIM
ypaBHeHUusM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PerieHrne TeKCTOBBIX 3a71a4 C TIOMOIIBbIO KBAJAPATHBIX YPaBHEHUM.

JpoOHO-parmoHalibHBIE YpaBHEHUS. PelieHne npoOHO-pallMOHANIBHBIX ypaBHEHUN. PelieHue TEeKCTOBBIX 3ajiau C
MIOMOIIIBIO IPOOHO-paIMOHANTBHBIX YpaBHeHUH. [ padudeckast uHTEpOpeTaus ypaBHEHHUH C IBYMS IEPEMEHHBIMH.

Uucnossie HepaBeHCTBAa. CBOMCTBA YUCIIOBBIX HEPABEHCTB.

HepaBencTtBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCTBa. CI0KEHHE M YMHOKEHHE YHCIIOBBIX HEPAaBEHCTB.
OueHnBaHue 3HaY€HUS BbIpakeHHs. J[0Ka3aTelbCTBO HEPABEHCTB.

[lonsiTHe O penieHMHM HEpPaBEHCTBA C OAHOM IepeMeHHOW. MHOXKECTBO pEelIeHH HEepaBeHCTBA. PaBHOCHIIbHBIE
HEpaBEHCTBA.

JInHEeNHOE HEPABEHCTBO C OJTHOM MEPEMEHHOM M MHOYKECTBA €r0 pelieHu. Permenne TMHEHHBIX HEPABEHCTB C OJTHOM
nepeMeHHOlW. CHCTEMBbl U COBOKYIHOCTH JIMHEWHBIX HEPABEHCTB C OJHOM IMEpeMEHHOW. PellleHne TEeKCTOBBIX 3a1ay C
ITOMOIIBIO JJUHENHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOM.

DOyHKUUA

OO6nacth ompeneneHuss U MHOXKeCTBO 3HaueHH QyHkimu. CriocoObl 3ananus Gynkuuit. ['papuk Gynknun. Urenne
cBOMCTB (yHKIMHU 110 €€ rpaduky. [Ipumepsl rpadukoB GHyHKINIA, OTPAKAIOIUX peaJbHbIC MPOIECCHI.

Jluneitnas Qynkiusa. OyHKIUMA, ONMUCHIBAOIINE NPSIMYI0 U OOpPaTHYIO NPONOPIMOHANIBHBIC 3aBHCHMOCTH, WX
rpaduxu.

Oynkmun Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiicTBa. Kycouno-3anaHubIe (yHKIIN.



9 KITIACC

Yucaa v BbIYMCICHUS

Kopensb n-ii crenenu u ero cBorictBa. CTeneHp ¢ paluOHAIBHBIM IIOKA3aTENEM U €€ CBOMCTBA.

AJireOpanyecKue BbIpasKeHHU s

ToxnecTBeHHbIE MPeoOpa3oBaHUsI  BBIPAXEHUW, COJEpXKaluX KOpeHb N-ii  cremeHu. ToXKII€CTBEHHBIE
npeoOpa3oBaHus BEIPAXKEHUM, COAEpKAIIUX CTENEHb C PAllMOHAIBLHBIM MIOKa3aTeseM.

KBagpatHeiii TpéxuneH. KopHu kBaapaTtHoro tpéxuieHa. PaznokeHHME KBaJApaTHOrO TPEXUIEHA HA JIMHEHHBIE
MHOHUTEIH.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanpatubie ypaBHeHus. [Ipumepbl mpuMeHeHUn METO/10B paBHOCUIILHBIX MTPeo0pa30BaHui, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTojia Ipy perieHu ypaBHeHu 3-i1 u 4-i1 cTeneHei.

Pemenue apoOHO-paliMOHaNbHBIX YPaBHEHUN.

Pemienne cucteM ypaBHEHUH € JIByMsl NIEpPEMEHHBIMH. PenieHue MmpocTeHIIMX CUCTEM HEIUMHEWHBIX YpaBHEHUU C
IBYyMsI TiepeMeHHbIMH. ['paduyeckuil MeETOJ| pelIeHHs] CUCTEeMbl HEIMHEWHBIX YpPaBHEHUW C JIByMs MEPEMEHHBIMHU.
Cucrtema qByX HEJIMHENHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU KaK MOJEIb PEAIbHON CUTYAIUH.

Yucnosble HepaBeHCTBA. Penienne JIMHENHBIX HEPaBEHCTB. [[0Ka3aTesbCTBO HEPABEHCTB.

KBagpatHbie HepaBeHCTBa C OJHOW MepeMeHHOH. PelmieHue KBaJpaTHBIX HEPABEHCTB TpadUUECKUM METOJIOM U
METOJIOM MHTEPBAJIOB. MeTo MHTEpBaIOB [l pallMOHAIBHBIX HEpaBeHCTB. [IpocTeiiine HepaBeHCTBA ¢ MapaMETPOM.

Pemenue TeKCTOBBIX 3a71a4 € MOMOILBK) HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs IepeMEHHBIMU. PelieHne HepaBeHCTBa ¢ ABYMs IepeMeHHbIMH. CHCTEMBI HEPABEHCTB € IBYMSI
nepeMeHHbIMU. ['paduueckuii METO pelieHnst CHCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKUUA

Oynkrus. CpoiictBa (PyHKIm: Hynu (QYHKIAHA, TPOMEXKYTKA 3HAKOTOCTOSHCTBA (YHKIWH, MPOMEKYTKU
BO3pacTaHus U yObIBaHUSA (PYHKINH, YETHBIC M HEUETHBIC (PYHKIINHN, HANOOIbIIIEe U HAUMEHbIIIee 3HAUYCHUS (DYHKITHH.

KBagpartnunas ¢ynkmus u e€ cpoiictBa. lcmonb3oBaHue CBOMCTB KBaApaTWUUHON (DYHKIHMH A pelieHUs 3aaad.
[Toctpoenue rpaduka kBampatuyHou ¢yHkmmu. [lomokenue rpaduka KBagpaTHIHONW (PYHKIIMU B 3aBUCUMOCTH OT €€
koo duumentos. I'papukn pynxumit Yy =ax2, y = a(X — m)?> u y = a(x — m)? +n. ITocrpoenue rpadukos GpyHKIMH ¢
ITOMOIIBIO MPE0OPa30BAHMIA.

Hpo6Ho-nuHeitHas ¢hyukums. MccneqoBanue GyHKITUN.



OyHk1us Y = X" ¢ HaTypaJlbHBIM MOKa3aTeseM N u e€ rpaduxk.

Yucii0BbIC MOCTAEA0BATEIbHOCTH M MPOrPeCcCUH

[lonsTne uMcnoBoil mocieaoBareabHOCTH. KoHeuHble W OECKOHEUHbIE MOCIeA0BaTeNbHOCTU. OrpaHnyeHHas
MoCJe0BaTeIbHOCTE. MOHOTOHHO  BoO3pacTatomiass  (yObIBaromiasi)  mocieaoBaTedbHOCTh.  CrocoObl  3ajaHus
MOCJIEIOBATEILHOCTH: ONUCATENbHBIN, TAOJIUYHBIN, C TOMOILBIO (OPMYIIBI N-TO YiIEHA, PEKYPPEHTHBIM.

Apudpmernyeckas u reomerpuueckas nporpeccud. CBOICTBa WIEHOB apU(PMETUYECKOM U T'€OMETPUUYECKOMN
nporpeccuii. @opmysbsl N-ro uieHa apupMeTHYecKo M reoMmerpuueckoil mporpeccuil. dopmysnabl cyMMbI NEpBBIX N
YJICHOB apU(pMETUYECKON 1 reOMEeTpUUECKOM nmporpeccuid. 3aaun Ha IPOLEHThI, 0aHKOBCKUE BKJIAJIbl, KPEJIUTHI.

[IpencraBiieHne 0 CXOAUMOCTH TOCIE0BATEIBHOCTH, O CYMMHUPOBAaHUU OECKOHEYHO YOBIBAIOLIEH Te€OMETPUUYECKOMN
IPOTPECCHUHU.

Meton matematuueckor nHAyKkuuu. [Ipocrenmume npumepsl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOTI'O KYPCA «AJITEBPA» HA
YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHUSA

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJabTAaThl OCBOCHHUS MIPOrPaMMBbI 10 MATEMATHUKE XapAKTEPU3YIOTCS B HACTH:

1) mIaTpHOTHYECKOT0 BOCIIUTAHUS:

MPOSIBJICHUEM MHTEpEca K MPOUIJIOMY W HACTOSIIIEMY POCCHUMCKONM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSIM POCCUMCKAX MATEMATHUKOB M POCCUMCKOM MAaT€MaTHYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JIOCTUKECHUN B
JIPYTUX HaAyKax U MPUKIAIHBIX chepax;

2) rpaskIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEH TpaKJaHWHA M pealu3alldd ero IIpaB, IMPEJCTaBICHHEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHHPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUN, IPOLEAYp Tpa)KJaHCKOrOo OOIIecTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO S3THYCCKUX NPOOJIeM, CBS3aHHBIX C IPAKTHYCCKUM
NPUMEHEHHUEM JIOCTUKEHU HAYKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEILHOCTH YYEHOTO;

3) TPYA0BOr0 BOCIIMTAHMS

YCTAaHOBKOW HAa aKTMBHOE YYaCTHE B PEHICHUH MPAKTUYECKUX 337a4 MATEMaTHYECKON HANpPaBJICHHOCTH, OCO3HAHUEM
BOXXHOCTH MaTEMaTHYECKOTro 00pa30BaHUs Ha MPOTSHKCHUH BCCH JKU3HU IS YCTICIITHOM PO eccnoHaIbHOM AeATeIbHOCTH



U pa3BUTHEM HEOOXOAMMBIX YMEHHUM, OCOZHAHHBIM BBIOOPOM M MOCTPOSCHUEM HHIUBHAYATHHOU TPACKTOPUU O00pa30BaHUS
1 )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K IMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHIPUSITHIO MaTeMaTUUYECKUX OOBEKTOB, 3a/iay, pPElICHUN,
paccyXJIeHul, yMEHUIO BUJETh MaTeMaTHUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEi HAYYHOIO MO3HAHMS

OpUCHTAIMEN B JICSITEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS 4YeJOBEKa, MNPUPOJBI M OOIIECTBa, TMOHUMAaHMEM MaTEMAaTHUUYECKOM HAyKH Kak cQepbl 4YeIOBEYECKOU
JESATEIBHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JIJISl Pa3BUTHUS [IMBUJIW3AIMH, OBJIAJICHUEM S3BIKOM MaTEMaTHKU |
MaTeMaTHYEeCKON KyJIbTYpOl KaK CpeICTBOM MTO3HAHMS MUPA, OBJIaJICHUEM HAaBBIKAMU UCCIICIOBATEIIbCKOMN AESTEILHOCTH;

6) pusnyeckoro BocnuTaHusA, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOT0 0JIATOTIOJTYyYHA:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUYECKUE 3HAHUS B UHTEPECaX CBOETO 3/I0POBhs, BEICHUS 3JI0POBOTO 00pa3a KU3HU
(3mopoBoe MUTaHWE, COAJTAHCHPOBAHHBIM PEXHM 3aHATUH W OTAbIXa, peryisapHas (Qusnueckas aKTUBHOCTB),
c(hopMHUPOBAHHOCTHIO HaBbIKA pe(IICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO JK€ MpaBa APYroro 4eI0BeKa;

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

OpUEeHTaIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JJIs PelIeHUs 3a/1ad B 00JacTU COXPAaHHOCTH OKPY’Karolle
Cpellbl, IUIAHWPOBAHMS TMOCTYIKOB M OLEHKHM HMX BO3MOXHBIX TMOCIEACTBUN MJIsi OKpPYXKAloLeH Cpellbl, O0CO3HAHUEM
rJI00AJIBHOTO XapaKkTepa SKOJOTUYECKUX POOIeM U MyTel UX PEIICHHUS;

8) apanTanum K U3MEHSIIOIMIUMCS YCJIOBUSAM COUMAJIBLHOM U MPUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
PAKTHYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA y APYTUX JIOJEH, MPHOOPETaTh B COBMECTHOM ESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUHM HOBBIX 3HAHUU, (HOPMYIHPOBATH HACH, MOHSATHS, THUIOTE3bI 00 OOBEKTaxX W
SABJIICHUSX, B TOM UYHCJE paHEe HEHW3BECTHBIX, OCO3HABAaTh NE(MUIIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CUTYaIIMIO KaK BBI3OB, TPEOYIOMIU
KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS W JeUCTBUS, (OPMYIUPOBATh U OIEHUBATH PUCKHU U TOCIIEICTBUS,
(bopMHUPOBATH OIIBIT.



METAIPEIMETHBIE PE3YJIBTATHI

B pe3ynbrate ocBOEHHUS MPOrpaMMbl MO0 MaTeMaTUKE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs y 00y4aromerocs
OynyT chopMUPOBaHb MeTanpeJMeTHbIEe Pe3yJbTAThl, XapaKTEPU3YIOIIUECS OBJIAJCHUEM YHHBEpPCAJIbHBIMU
MO3HABATEIbHBIMU  JCHUCTBUSIMU, YHHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMM  JIEUCTBUSIMU W YHHBEPCAJIbHBIMU
PEryISTUBHBIMU JEHCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoru4yeckue aeicTBU:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, IMOHATHUM, OTHOLICHUM MEXITY
NOHATUSAMH, (OPMYJIUPOBATH OMNpEEICHUs] TOHITUH, YyCTaHABIMBATh CYIIECTBEHHBIM TMpHU3HAK Kiaccu(uKaIuy,
OCHOBaHUS JIJIs1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHUMAThH, (DOPMYITMPOBATh M MPEOOPA30BLIBATh CYKIACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIHLHBIC, €UHUYHBIC,
YacTHBIC U O0IIKe, YCIOBHBIC,

BBISIBJIATH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3W W MPOTHUBOPEUHs B (DaKTax, JaHHBIX, HAOIIOJCHUSIX H
YTBEPKACHUSAX, TIPEJIaraTb KPUTEPHUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH W MTPOTUBOPECUMIA,

JenaTh BBIBOALI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUCHUIA,
YMO3AKJIIOYEHUM MO aHAJIOTHH;

pazOupath J10Ka3aTebCTBA MAaTEMATHYECKUX YTBEPKIACHUN (MPSAMBIE U OT IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIHLHO
JI0Ka3aTeIhCTBA MaTEMaTUYECKUX (PAKTOB, BBICTpPAWBATh AapPryMEHTAIMIO, MPUBOJUTH IPUMEPHl W KOHTPHPHUMEPHI,
PUMEHSATH METO/I MaTEMaTUYECKOW MHIYKITMH, 00OCHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CIOCOO perieHus yuyeOHOH 3ajadyu (CpaBHMBATh HECKOJIBKO BAapHMAaHTOB pPEIICHUsS, BBIOMpaTh HamOoiee
NOAXOSIINN ¢ YYETOM CAMOCTOSITESIBHO BBIJICTICHHBIX KPUTEPHUEB).
ba3oBble uccienoBarTeibCKue 1eMCTBUS

HCIIOJIb30BaTh BOMIPOCH KaK MCCAEA0BATEILCKUI HHCTPYMEHT TO3HAHMS, (POPMYIUPOBATH BOIIPOCHI, (PUKCHPYIOIIHE
MPOTHBOpPEYHE, TPOOJIEMy, CaMOCTOSTEILHO yCTaHABIMBAaTh HCKOMOE U  JaHHOE, (OPMHUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTh IO CaMOCTOSTEIBHO COCTABJICHHOMY TIUIAHY OKCIEPUMEHT, HCCIEIOBAaHUE MO YCTAaHOBJICHHIO
0COOCHHOCTEH MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITEILHO  (DOPMYNIMpOBaTh OOOOIICHWS W BBIBOJABI 110 pe3yibTaTaM TPOBEAEHHOTO HAOJIOICHHS,
HCCJICIOBAHUS, IKCTIEPUMEHTA, OIIEHUBATh JOCTOBEPHOCTD MOJYUYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OICHMIA;



MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKXKE BBIABUTATH MPEIIOIIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJJOCTATOYHOCTD U M30BITOYHOCTh MH(GOPMAIIMH, TAHHBIX, HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

BBIOWPATh, aHAJTU3UPOBATh, CUCTEMATH3UPOBATh M HHTECPIPETUPOBATh HMH(POPMAIUIO PA3IMYHBIX BHJIOB U (opm
MIPEICTABIICHUS;

BBIOMpATh GopMy TpEACTaBICHHUS HWH(DOpPMAIMM W WLTIOCTPUPOBATH PEIIacMble 3aJadyd CXEMaMH, JHarpaMMaMHu,
WHOM TpauKoi U UX KOMOUHAITUSIMU,

OIICHMBATh HA/IE)KHOCTH HH(POPMAIIMH TI0 KPUTEPHUSAM, TTPEIIIOKESHHBIM WM CPOPMYITHPOBAHHBIM CaMOCTOSATEIBHO.
KoMMmyHHKaTHBHBIE YHUBeEpcaIbHbIE YUeOHbIE 1eficTBHUS

BOCIPUHHMATh M (OPMYJIIMPOBATH CYXJCHHUS B COOTBETCTBUM C YCIOBUSAMH M ICJISIMH OOIICHHS, SICHO, TOYHO,
I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh MOJyYCHHBIN Pe3yJIbTaT;

B XOA€¢ OOCYXICHUS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYKIAaeMOH TeMbl, MpOOJIeMbI, peliaeMoi 3ajaud,
BBICKA3bIBATh MJICU, HAIIEJICHHBIC HA MOKCK PEIIEHUs, COMOCTABISATh CBOU CYXKIEHUS C CYKIEHUSMU IPYTUX YYaCTHUKOB
auanora, oOHapyXKMBaTh Pa3jIMuM€ U CXOJICTBO TO3UIMH, B KOPpEeKTHOU (opme (GopMyaupoBaTh pa3HOTIAcHs, CBOU
BO3paKECHMUS;

NPEJICTABIISATh PE3YIbTAThl PEIICHHs 3aJadyH, dKCIEPUMEHTa, MCCIEIOBaHUS, MPOEKTa, CAMOCTOSTENHHO BBHIOMPATH
(dbopMat BBICTYIICHHUS C YUETOM 3aJ1a4 MPE3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

NOHMMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAaHJAHOW WM WHAMBUAYaTbHOM pabOThl MpH pEIIeHUH Y4eOHBIX
MaTEMaTUYECKUX 3a]ad, TPUHUMATH I1€JIb COBMECTHOU JIEATENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON paboThI,
pacnpenensTh BUIBI paboT, JOTOBApUBATHCA, OOCYKIaTh MPOLIECC M pe3yabTaT paboThl, 00001aTh MHEHHS HECKOJIbKUX
JIIO/CH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXKIeHUS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» W HHBIC);
BBHITIOJTHATH CBOIO YacTh pabOTHl U KOOPJAUHUPOBATH CBOU JEHCTBUS C JPYTUMU YiI€HAMU KOMaHbI, OIEHUBATh KauyeCTBO
pe3ynbTaTa M KadecTBO CBOEro BKJIAJa B OOMIMM pe3yJbTaT MO KPUTEPUSM, CHOPMYTHPOBAHHBIM YYACTHHUKAMH
B3aUMOJICCTBHUSI.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



BBISIBJISITH MPOOJIEMBI JJ1sl PEIICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYyaIUsIX, OPUEHTUPOBATHCS B PA3IMYHBIX MOJIXO0AaX
MPUHATUS PEIIeHUN (MHANBUIYaIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATH IUIaH, JITOPUTM PEIICHHS 3ajayu (WIM ero 4acTh), BHIOMpaTh CIOCOO perieHus ¢
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHThI PEIICHUN
¢ Y4ETOM HOBOUM MH(POPMALIIH.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJJIEKT:

BJIAJIETh CIOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3ysibTara PElICHHs MaTeMaTHYeCKOW 3ajauu,
CaMOMOTHUBAIINY U PedIICKCUH;

pPEeABUIETh TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTh NPU PEIICHUU 3a]]a4l, BHOCUTh KOPPEKTUBBI B ACSATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJbTaTa JCSITEIHPHOCTH TOCTAaBJICHHOW 1€MW U YCJIOBHUSAM, OOBACHATH TMPUYUHBI
JOCTHXKCHUS UITH HEJTOCTUKEHUS 1IEJIM, HAXOUTh OIIMOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BbIpQ)XaTh SMOIMHU NPH U3YYCHUU MATEMATHYECKUX OOBEKTOB M (haKTOB, JIaBaTh AIMOIIMOHAILHYIO OIEHKY PEIICHUS
3a1a4m.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 7 kiaacce oOyqaroniuiicss MOJy4UT CISAYIONIME MTPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

PanmonanrnHbIE UncIa.

[lepexomuth OT OHON (OPMBI 3aMMKMCH YUCEN K Apyrod (mpeoOpa3oBhIBATh MECITHYHYIO JIPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOH).

Hcnonb30BaTh MOHATHS MHOXECTBAa HATYPaJIbHBIX UYMCE, MHOXECTBA IICNIBIX YHCEJ, MHOXECTBA PAIlMOHAIBHBIX
YHCell TIPU PEIICHUH 3a]1a4, TIPOBEJICHUHU PACCYKICHUM U TOKA3aTEeIbCTB.

[TorumaTh ¥ OOBACHATH CMBICI MMO3UIIMOHHOMN 3aIMMCH HATYPATBLHOTO YHCIIA.

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

BeimoniHATh, coueTass yCTHBIE W NMHUCHbMEHHBIC TPUEMBI, apudMETHUECKHe ACHCTBUS C PAIMOHAIBHBIMU YHUCIIAMH,
HCMOJIB30BATh CBOMCTBA YKCEN U MTPaBUiIa JECUCTBUN, MPUEMBI PAIMOHAIBHBIX BEIYMCICHUM.

BEBIMOTHATH EWCTBUS CO CTENEHSIMHU C HATypaTbHBIMH ITOKA3aTEISIMHU.



Haxonuth 3Ha4Y€HHs] YUCIOBBIX BBIPAKEHHM, COJCPKAIIMX PAUOHATBHBIE YUCIA M CTENEHH C HATypaJbHBIM
MoKa3zaTejeM, NPUMEHATh Pa3HOOOpa3Hble CIOCOObI W NPUEMBI BBIYUCICHUS, COCTaBISATh U OIICHUBATH YHUCIOBBIC
BBIpQ)KEHUS MPU PEIICHUHU MTPAKTUYECKUX 3a7a4 U 3a71a4 U3 JIPYTUX YUeOHBIX MPEIMETOB.

OKpyraaTh yucia ¢ 3aJJaHHOM TOYHOCTBIO, a TAKXKE MO CMBICIY MPAKTUYECKONW CUTYallud, BBIOJHATH MPUKUIKY U
OLIEHKY pe€3yJIbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUM YMCIIOBBIX BBIPAXKEHUI, B TOM UYHCJIE MPU PEUICHUU MPAKTUYECKUX
3aj1ad.

Pemrath TekcToBBIE 3a/1aun apUPMETHUECKUM CIIOCOOOM, UCIIOJIB30BaTh TaOJHUIIBI, CXEMBI, YEPTEKHU, IPYTUE CPE/ICTBA
NPEJCTABICHUS TaHHBIX IPU PEUICHUM 3a/1a4.

Pemiate npakTHKO-OPUEHTHUPOBAHHBIE 3aJay, CBSA3AHHBIE C OTHOIICHUEM BEJIWYHUH, MPONOPIIMOHATIBHOCTHIO
BEJIMYUH, MPOLECHTAMU, HWHTEPIPETUPOBATH PE3YJIbTAaThl PELICHUS 3aJa4 C Y4YETOM OIPAHUYEHHM, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMbIX 0OBHEKTOB.

J1eauMoCTb.

Jloka3pIiBaTh M MPUMEHSTh MPU PELICHUHU 3ajlady NMpU3HAKU Jnenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusnaku
JNETMMOCTH CYMMBI U TIPOU3BEACHUSI LIETBIX YUCET.

PackiaznpiBaTh Ha MHOKUTEIU HATYypaJIbHBIE YUCTIA.

CB00OOHO OMEepUpPOBATH MOHITHUAMHU: YETHOE YNUCIIO, HEYETHOE YHCIIO0, B3AUMHO MTPOCTHIC YHCTIA.

HaxonuTh HauOoNbIIKN OOITUN METUTENh U HaUMEHbIIee o0llee KPaTHOE YMcesl U MCIOIb30BaTh UX MPU PEUICHUH
3a7a4, IPUMEHATh AIropuT™ EBKIMa.

OnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIIO, IPUMEHATH CBOMCTBA CPAaBHEHUH 110 MOIYIIIO.

AJuireOpanyeckue BbIpasKeHUsA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcrnonp30BaTh anreOpandecKyr0 TEPMHHOJIOTHIO W CHUMBOJIHUKY, NMPUMCEHATH €€ B IPOIECCE OCBOSHUS Yy4eOHOTO
MaTepuaia.

HaxonuTh 3HaueHNS OYKBEHHBIX BBIPAKCHUM MMPU 3aJaHHBIX 3HAUCHUSAX ITEPEMCHHBIX.

Hcronp30BaTh TOHSATHE TOXKJECTBA, BBHIMIONHATH TOXKISCTBEHHBIC IIPeoOpa3oBaHUsS BBIPAKCHHH, JOKA3bIBATh
TOKJICCTBA.

MHOro4JICHHI.

BrImmomHATh ipeoOpa3oBaHus IEI0T0 BBIPAKCHHUS B MHOTOWICH NMPHUBEICHUEM ITOJOOHBIX ClIAraeMbIX, PACKPBITHEM
CKOOOK.



BbinosHATh eHcTBHS (CIOKEHHUE, BBIYMTAHHME, YMHOXKEHHE) C OJHOYJIEHAMU U C MHOTOYJIEHAMH, MPUMEHSTH
(opMyIIbl COKpaAIIEHHOTO YMHOXEHUS (KBaapaT U KyO CyMMBbl, KBaApaT U KyO pa3HOCTH, pa3HOCTb KBaJpaTOB, CyMMa H
Pa3HOCTh KyOOB), B TOM YHCIIE AJI YIPOILIEHHUS BEIYMCICHUMN.

OcylecTBIATh Pa3oKeHUEe MHOTOUICHOB HA MHOXKHUTENN C MOMOILBIO BRIHECEHHS 32 CKOOKHM OOILEr0 MHOXKHUTEINS,
IPYIIIUPOBKY CIAraeMbIX, MPUMEHSS POPMYJIbI COKPAILEHHOTO YMHOKEHHS.

[IpumeHsaTh TpeoOpa3oBaHusi MHOTOWICHOB ISl PEILICHUS Pa3IMYHbIX 3a7a4 U3 MaTeMaTHKH, CMEXHBIX MPEIMETOB,
U3 peaJIbHOM ITPAKTUKHU.

Hcnonb3oBaTh CBOICTBA CTENEHEHN C HATYpaIbHBIMU MMOKA3aTEISIMU AJI TPe0Opa30BaHUs BhIPAKEHH.

YpaBHeHUsS ¥ HEPABEHCTBA

PemaTte nuHeilHbIe ypaBHEHHUS C OJIHOM MEpPEMEHHOW, MpUMEHss MpaBuia Nepexofa OT MCXOJHOI0 YpaBHEHHUS K
paBHOCWIBHOMY eMy. [IpoBepsTh, ABIASETCS JIM YUCIO KOPHEM YPABHEHMS.

[lonOupaTh mpUMeEpHI Map YUCEN, SBISIONINXCSA PEIICHUEM JIMHEWHOTO YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHOM IMJIOCKOCTH TpadUK JUHEHHOTO ypaBHEHUS C JIByMsl IEPEMEHHBIMH, MOJIb3YSICh TpauKoMm,
PUBOJUTH MIPUMEPHI PEIICHUS YPABHEHUSI.

PemaTth cuctembl IByX TUHEHHBIX YpaBHEHUHN C ABYMsI IEPEMEHHBIMU, B TOM YHCIIE TpaUuecKH.

CocTaBiATh W pewmarh JIMHEMHOE YpaBHEHHE WIM CUCTEMY JIMHEHMHBIX YpPAaBHEHUM 110 YCJIOBUIO 3a/1ayH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJIbTar.

DOyHKUUHA

Koopaunate! u rpaduxmu.

N300pakaTh Ha KOOPAMHATHOW MPAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4YH, OTPE3KH,
MHTEPBAJIbI, 3aMMCHIBATH YHCIOBbIC MPOMEKYTKH Ha allreOpanyecKoM SI3bIKE.

Otmedars B KOOPAMHATHON IIJIOCKOCTH TOYKH 110 33JaHHBIM KOOPANHATAM.

OyHKIUU.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHA.

OnuceiBaTh C MOMOIIbIO (DYHKIMH M3BECTHBIE 3aBUCUMOCTH MEX]Yy BEIMYMHAMH: CKOPOCTb, BpEMs, PAaCCTOSHHE,
LI€HA, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTEIBHOCTh, BPEMsI, 00BEM paOOTHI.

Haxoauth 3HaueHue GyHKIMU [0 3HAUYEHHUIO €€ apryMeHTa.

[lonumate rpaduueckuit cnocod mNpeacTaBIeHUs M aHanu3a WHGOPMAIMM, H3BJIEKaTh W HHTEPIPETHPOBATH
nHbOpMaIIo U3 rPadUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.



Hcnonb3oBaTh cBOMCTBA (PYHKIMI AJid aHaIM3a TpadUKOB peajbHbIX 3aBUCUMOCTEN (HYJIU (DYHKLIMH, TPOMEKYTKU
3HAKOMOCTOSHCTBA (DYHKLMHU, MPOMEKYTKH BO3pACTaHMs U YObIBaHUS (PYHKLUHMH, HAaUOOJbIIEE U HAUMEHBIIEE 3HAUCHUS
(GyHKIUN).

Hcnonb3oBaTh rpa@uku s UCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH, MPU PEIICHUH 3aJa4 U3 JIPYTruX yuyeOHBIX
MIPEIMETOB U PEATIbHON HKU3HU.

K konity oOyueHnus B 8 kiacce 00ydarOnIMics MOJyYUT CIAEAYIONINE MTPEMETHBIE PE3YIbTAThI:

Yuciia ¥ BBIYUCTCHUSA

HppaunroHanbHbIe Yyucia.

[ToHnMaTh ¥ UCNIOAB30BaTh MPEACTABICHHUS O PACIIMPEHNUN YACIOBBIX MHOXKECTB.

CB00OOIHO ONIEPUPOBATH MOHATUSIMU: KBAJPATHBIN KOPEHB, apu(PMETHICCKUN KBAIPATHBIM KOPEHb, UPPAIIMOHAIBHOE
YUCJI0, HAaXOJWTh, OIICHWBATh KBAJApaTHbIE KOPHHU, HCIOIB3YS TMPU HEOOXOJAUMOCTH KAJIBKYJISITOP, BBINOIHATH
npeoOpa3oBaHus BRIPAKESHUM, COJIEPKAIITUX KBaJIpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HayajdbHbIC MPEJACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YMCEN I CPABHEHMUS, OKPYIJICHUS U
BBIUMCIICHUHN, N300paXKaTh AEHCTBUTEIBHBIC YHCIA TOYKAMU HA KOOPIUHATHON MPSAMO.

Hcnonb3oBaTh 3anucu OOJIBIIUX M MAJIBIX YUCEN C IIOMOIIBIO AECATUYHBIX Ipo0eii u creneneit yrcna 10, 3anuceBaTh
Y OKPYIVISITH YHACJIOBBIE 3HAYEHUSI PEAIBHBIX BEJIUUYMH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CBOOOIHO OIEpUPOBATH MOHSATHEM OCTAaTKa MO MOJYIIIO, MPUMEHSATH CBONCTBA CpaBHEHUH 1O MOJIYIJIO, HAXOAHTH
OCTaTKU CYMMBbI M IIPOU3BEACHHUS 110 JAHHOMY MOJYJIIO.

AJireOpanvecKne BbIpasKeHHU s

JpoOHO-paImoHanbHbIE BBIPAKEHUS.

HaxonuTe nomyctumbie 3HaYEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX BHIPAXKEHHUSIX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PAIIMOHATBLHOM JIPOOH.

BreimonHATh TpuBeNeHHE anredpandeckux ApoOed K oOIieMy 3HaMEHATENIo, CIOXKEHHE, YMHOXXCHHE, IeICHHE
anreOpanyeckux Ipooeil.

BrImoTHATH TOXKIECTBEHHBIC TPEOOPa30BaAHUS PATMOHAIBHBIX BRIPAKEHUH.

[TpumensTh Npeodpa3zoBaHus BbIPAKEHUN JUIsl pEUICHUS Pa3IUYHBIX 3a7a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3
pealbHOM IPAKTUKHU.

CreneHu.



[IpyMeHsATh MOHATHE CTENEHU C LEJbIM I0Ka3aTeNIeM, BBINOJHATH MpPeoOpa3oBaHUs BBIPAKEHUN, COJEpKAIIUX
CTEIICHU C LIEJIBIM [I0Ka3aTeJIEM.

HNppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe gomycTuMble 3HaYeHUs] IEPEMEHHBIX B BBIPAKEHUSIX, COIEPKAIIMX aprU(PMETHUECKUE KBaAPAaTHbIE KOPHHU.

BrinosiHATh npeodpa3oBaHus HppalMOHAIBHBIX BBIPAXKEHUH, UCIIOb3Ysl CBOMCTBA KOPHEH.

YpaBHeHUsSI M HEPABEHCTBA

Pemrats KBasipaTHbIE ypaBHEHUS.

Pemaths 1poOHO-paliMoHaNbHbIE YPAaBHEHHUS.

Pewrats nuHeliHbIE YpaBHEHUS € TApAMETPAMHM, HECIIOKHBIE CUCTEMbI JIMHEWHBIX YPABHEHUH C TapaMETPaMH.

[IpoBoauTh HccneqOBaHUS YpaBHEHUH W CHCTEM YpaBHEHUW, B TOM YHCIE C MPUMEHEHHEeM TpaduyuecKux
npe/cTaBieHni (yCTaHABIMBAaTh, UMEET JIM ypaBHEHUE WM CUCTeMa YPaBHEHUU pEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cIOBECHOW (QOPMYIHMPOBKH 3ajaud K €& anredpanyeckod MOJENH C IMOMOIIbI0 COCTaBIICHHUS
YPaBHEHUS WA CUCTEMbI YPABHEHUM, UHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3ybTaT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU, PELIaTh JIMHEHMHBIE HEPABEHCTBA C OIHOU
IEPEMEHHOM M HX CHUCTEMBI, JaBaTh TIpaUUECKyl0 WJUIFOCTPAIL[MI0 MHOKECTBA PEIIEHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUUHA

[loHuMaTth M UCHOJB30BaTh (YHKUMOHAJIBHBIE TOHATUS M S3bIK (TEPMUHBI, CHUMBOJHMYECKHE OOO3HAuYEHUs),
OIpEeNENATh 3HaUeHNEe (QYHKIUU 110 3HAYEHUIO apryMEeHTa, ONPEAEIsITh CBOMCTBA PYHKIMHU 10 €€ rpaduky.

Crpouts rpaduku GyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBOM (GyHKIHMH 110 €€ rpaduKy.

K xonIty oOyuenus B 9 kiaacce 00ydJarOIIUMNACS MOTYYHT CISTYIONIAES MPEIMETHBIC PE3YIbTATHI:

Yucja ¥ BLIYHCTIEHUS

CB00OOIHO OmMEpUPOBaATh IMOHATHSAMH: KOPEHb N-M CTENMEHH, CTENEHb C pallMOHAIBHBIM IIOKa3aTelieM, HaXOJIWUTh
KOpPEHb N-i CTENEHU, CTETNIEHb C PAllMOHAIBLHBIM MOKA3aTeJIeM, UCIIOIb3Ys P HEOOXOAMMOCTH KaJIbKYJATOp, IPUMEHATH
CBOMCTBa KOPHS N-i CTENEHH, CTENEHH C PAlIMOHAIbHBIM MOKA3ATEIEM.

Hcnonp30BaTh MOHATHE MHOMXECTBA ACUCTBUTEIBHBIX YHMCEN MPU PEUICHUU 3a/1a4, NPOBEIACHUM PACCYKICHUN U
JI0OKa3aTEIbCTB.



CpaBHUBATh U YNOPSJOUYMBATH JACHCTBUTEIIbHBIC YKCIIA, OKPYTJISATh JACHCTBUTEIbHBIC YUCHA, BBHIMOJHATH MPUKUIKY
pe3yabTaTa BHIYMCICHUN, OIEHKY YHMCIOBBIX BRIPAKECHUM.

AJireOpanyecKue BbIpasKeHHU s

CB00OOHO OMEpUPOBATH MOHITUEM KBAJPATHOTO TPEXUICHA, HAXOAUTh KOPHU KBAJIPATHOT'O TPEXWICHA.

PacknanpiBaTe KBaApaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUsSI M HEPABEHCTBA

Pemats nuHeliHbIC U KBaJIpaTHBIC YpaBHEHUsI, YDABHEHUS, CBOSIIIMECS K HUM, IPOOHO-pAlIMOHANIbLHBIC YPABHECHHUS.

Petiath HeclIOXKHbBIE KBaJAPATHBIC YPABHEHUS C MTAPAMETPOM.

Pemiath nuHeHbIE HEpABEHCTBA, KBaIPaTHBIC HEPABEHCTBA, UCTIOIB30BATh METO]] MHTEPBAJIOB, N300paXKaTh PEIICHHUE
HEPaBEHCTB HAa YMCJIOBOU MPSIMOM, 3aMUCHIBATH PEIICHHUE C TTIOMOIIbI0 CHUMBOJIOB.

Pemiath cucteMbl IByX JTUHEHHBIX YPaBHEHHUU C TBYMs NIEPEMEHHBIMU M CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO
ypaBHEHUE HE SIBISCTCS JIMHCHHBIM.

Pemath HeCJIOXKHbBIE CUCTEMbl HETMHEWHBIX YPABHEHHUM C TApaMETPOM.

[IpuMeHsITh METO/IBI PAaBHOCUIIBLHBIX MPE0OpPa30BaHUM, 3aMEHBI NTEPEMEHHOM, TPaPUUECKOro METOoia NIPH PEIICHUH
ypaBHEHUM 3-i U 4-i CTeTIEHEH.

Pemate cuctemMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO,
MU300paXkaTh pEllIeHHEe CUCTEMbI HEPABEHCTB Ha YHCIIOBOM MPSMOM, 3alUChIBATh PEIICHHUE C IIOMOIIbIO CUMBOJIOB.

Pemiats ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI, B TOM YUCJIE C OTPAHUYEHUSMU, HAIIPUMED, B LEIBIX YHCIIAX.

[IpoBoauTh wHccneqOBaHUS YpaBHEHUH W CHCTEM YpaBHEHHWW, B TOM 4YHCIE C NPUMEHEHHEM TpaduuecKux
npeAcTaBiIeHU (yCTaHaBIMBATh, UMEET JIM YPABHEHHE WJIM CUCTEMA YPAaBHEHWI PEUICHUS, €CIM UMEET, TO CKOJBbKO, U
mpouee).

PemaTte TekcTOBBIE 3amaud anreOpanuecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHUH, HEPABEHCTB, HX
CUCTEM.

Hcnonp30BaTh ypaBHEHHUs, HEPABEHCTBA M HMX CHUCTEMBI /I COCTaBJICHHUS MaTEMaTUYECKOW MOJEIN pealbHOU
CUTYyalluu WU MPUKIAIHON 3a/1a4l, UHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTAThl B 32JTAHHOM KOHTEKCTE.

Yuc/ioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

CBOOOMHO OmepupoBaTh MOHATHUSAMH: 3aBHCHUMOCTh, (YHKIUA, Tpaduk (yHKIHUH, TpsSMas MPOMOPIHOHATBEHOCTD,
nuHelHas QyHKIHs, 00paTHas MPOTOPIIMOHAIBHOCTD, Tapaboa, runepdoia, KyCOUHO-3a7anHas QyHKIIHS.



UccnenoBath ¢GyHkiuio mno e€ rpaduky, YCTaHABIMBAaTh CBOMCTBA (PYHKIMA: 00JIACTH OMpEACICHUsI, MHOXXECTBO
3HAYCHUHM, HYyIM (PYHKIUHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHusi M YyObIBaHUSA, YETHOCTh U
HEUYETHOCTh, HAUOOJIbIIIEE M HAUMEHBIIIEE 3HAYCHHUS, ACUMIITOTHI.

Pacno3naBath kBagpaTHuHyr0 (QYHKIMIO 10 (GopMmylie, MPUBOJIUTh MPUMEPHI KBaIPATUUHBIX (QYHKIIUN W3 peabHOM
KU3HU, GU3UKU, TEOMETPHUHU.

Onpenensate noyioxkeHue rpaduka KBagpaTU4HON (YHKIHMH B 3aBUCUMOCTH OT €€ KO3(PPUIIUEHTOB.

Crpouth rpaduk KBaipaTUUHON (PYHKIIMU, ONTUCHIBATH CBOMCTBA KBaJpaTUIHON (PyHKIIUU 11O €€ rpaduky.

Hcnons3oBaTh CBOMCTBA KBaAPATUUHONW (PYHKIIUU JIJIsl pEIICHUS 3a1a4.

Ha npumepe xBagpatnuHoi QpyHkuuu ctpouth rpaduk ¢yakiuu y =af(kx + b) + ¢ ¢ momorpo npeodpazoBaHuit
rpaduka Gyukiun y=Ff(x).

NnnroctpupoBaTh ¢ TOMOIIBIO IpauKa pealbHyI0 3aBUCUMOCTD UJTH MPOIECC MO UX XapaKTePUCTUKAM.

ApudmMeTnyeckasi 1 reoMeTpuIecKasi Mporpeccun

CB000/IHO OnEepUpPOBaTh MOHATUSIMU: TIOCIEOBATEILHOCTD, apU(PMETHUECKasi U TEOMETPUUECKasi TPOTrPECCHH.

3amaBaTh TMOCJIEAOBATEILHOCTH Pa3HBIMH CIOCOOAMU: OMHCATEIBHBIM, TAOJIMYHBIM, C TOMOIIBI (HOPMYNBI N-TO
YJIeHa, PEKYPPEHTHBIM.

BbINOJIHATH BBIYHCIICHUS C UCTIOIb30BaHUEM (OpMYJ N-TO ujieHa apu(METHUECKOW U T€OMETPUUYECKOM MPOrpeccui,
CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WieHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPAUHATHOM IIIOCKOCTH.

Pematp 3amauu, cBS3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEIBHOCTAMH, B TOM YHCIIE 33/Ja4d U3 PEATbHON XU3HU (C
UCIIOJIb30BAHUEM KaJIBKYJISITOPA, IIUGPOBBIX TEXHOIOTHIN).

PacriozHaBaTh ¥ TPUBOAUTH TPUMEPHl KOHEYHBIX W OECKOHEYHBIX IMOCJIEI0BATEIBLHOCTEH, OTPaHWYCHHBIX
MOCJIeIOBATEIHLHOCTENH, MOHOTOHHO BO3pacTaronuX (yObIBAIOMINX ) TOCTIEA0BATEILHOCTEN.

HNmeTrs mpeicTaBieHHE O CXOAMMOCTH TOCJIENOBATEILHOCTH, YMETh HAaXOJUTh CYMMY OECKOHEYHO YOBIBArOIICH
reOMETPUUECKON MPOTrPECCHH.

[IpuMeHsITh METOA MAaTEMATHYECKON MHIYKIIMY IIPHU PEIICHUH 33]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

No KoymyecTBo yacoB duexkTpoHHble (¢ poBbIE)
HaumeHoBaHue pa3ie/ioB M TeM NPOrPaMMbI

n/n Bceero Koutpoasubie | IIpakTuueckue | 00pasoBaTe/ibHbIE PECypPChl

padoThI padoThI

1 UMCJIA U BBIYMCIIEHU . PaunonanbHele ynca 11 1 https://m.eds00.ru/GW1BVOKYI
(moBTOpEHNE)

2 OYHKIMHN. Koopaunate! u rpaduku. QyHKIMH 17 1 https://m.edsoo.ru/RORPBDSHL

3 AJITEBPANYECKUE BBIPAXKEHU . Bripakenust ¢ 7 https://m.eds00.ru/SCCUWEBYX
nepeMeHHBIMHU

4 YPA]%HEHI/UI 1 CUCTEMbI YPABHEHIH. 10 1 https://m.edsoo.ru/ XBMJNSRMZ
JIuneliHbIe ypaBHEHHUS

5 UNCJIA U BBIYMCIIEHUA. Crenens ¢ HaTypajdbHBIM 6 https://m.eds0o.ru/L G23930RH
oKasaresjaemM

6 AJITEBPANYECKHUE BbBIPAXKEHU . Muorounenst 23 1 https://m.edsoo.ru/AHGS5DIQ9

7 AHFEB?AHLIECKHE BBIPAKEHNS. opmyer 14 1 https://m.edsoo.ru/4SH5ZK6A9
COKPAIEHHOTO YMHOXKEHUS

8 UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10 https://m.edsoo.ru/GAZ8NSKEL

9 OVYHKIWUN. Jluneiinas pyHkuus 16 1 https://m.edsoo.ru/I9F6T5H4Y

10 VPABHEHI/I}IUI/I CHCTEMBI }/PABHEHHH' 14 1 https://m.edsoo.ru/ZXVIE7TKT7
Cucrembl TUHEHHBIX YpaBHEHUN

11 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 8 1 https://m.edsoo0.ru/21LK231X2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y
https://m.edsoo.ru/ZXV9E7KT7
https://m.edsoo.ru/21LK23IX2

8 KUIIACC

Ne KoaudecTBO 9acoB

/ HauMeHoBaHHe pa3ie/ioB M TeM IPOrpPaMMbI K 1 JaexTponnsie (unpposrie)
n/m pas3a porp Beero | [KOHTPOJILHBIE PaKkTHYeCKue 06PA30BATETBHbIE PECYPCI

padoThI padoThI
1 VPABHEHUSI 1 HEPABEHCTBA. Hepasencraa 20 1 https://m.edsoo.ru/4AWSIHI7PS
2 UMCJIA Y BBIUMCJIEHU . KBanpaTHblii KOpeHb 17 1 https://m.edsoo.ru/XTEADRRRE
3 YPABHEHUS U HEPABEHCTBA. KBaapaTHbie ypaBHEHHs 17 1 https://m.edsoo.ru/6TMCFIFK3
4 AJIEBP AMIECKHUE BbIPAMEHWSL. Jipoduo- 17 1 https://m.eds00.ru/DDAIWADPH
paHI/IOHaHBHBIe BI)Ipa)KeHI/ISI
5 YPABHEHUVS U HEPABEHCTBA. [Ipo0Ho-parnuoHanbHbIe 19 1 hitps://m.edsoo.ru/IDAZREHSB
YpaBHEHHUS

6 OVYHKINU 15 1 https://m.edsoo.ru/Y2BH27NDX
7 AJITEBPANYECKHWE BBIPAJKEHN . Crenenn 14 https://m.edso00.ru/CVLO7U2AG
8 YUCJIA U BBIYUCJIEHUS. TenuMocTs 7 1 https://m.edsoo.ru/FO6HXRC37
9 [ToBTOpeHue, 0000IIEHHE, CUCTEMATU3ALIMS 3HAHUI 10 1 https://m.edsoo.ru/DESA8SVMV
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0
9 KJIACC
No KoanuecTBo 9acoB

/ HaumMmeHoBaHUe pa3ge/ioB M TeM IPOrpaMMbI K I JueKTpoHnbIe (HpPOBLIE)
mn pa3n porp Bcero | Konrpoabubie | IIpakruyeckue 06Pa30BATETBHbIE PECYPChI

padoThI padoThI
1 OYHKIWN 25 1 https://m.edso00.ru/SGC5REOXE
2 VPABHEHUS 1 HEPABEHCTBA. KBazpartHbie HepaBeHCTBa 15 1 https://m.edsoo.ru/DSDQCSO0AG
3 YPABHEHU S U HEPABEHCTBA. YpaBHeHus, HepaBeHCTBa o5 1 https://m.eds00.ru/UOSGOUHYN
1 UX CUCTECMBbI
4 YHCJIOBBIE ITOCJIEAOBATEJIBHOCTH U ITPOT'PECCHUN 25 1 https://m.edsoo.ru/ZXNANNEBU
5 AJITEBPAMYECKUE BBIPAXKEHUW . Ctenens ¢ 12 1 https://m.eds00.ru/U2DVRUMMS
PalOHAJIBHBIM ITOKA3aTCIEM

6 IToBTOpenue, 0600IIeHIE, CHCTEMATH3AIMS 3HAHMIA 34 1 https://m.edso0.ru/798H0G66D
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 136 6 0



https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3
https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV
https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU
https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KJIACC
Kon . .
e eIt IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111€r0
rerrr T o0pa3zoBanus
1 Yucna v BBIYKCICHUS
11 BrinonHsTh, coueras yCTHbIE U TUCbMEHHBIC TPUEMBI, apu(METUUECKHE NEUCTBUS C PallMOHATLHBIMHI YHCIIAMU
12 HaxomuTp 3Ha4YeHHS YHUCIOBBIX BBIPAKECHHM, MPUMEHSATH pa3HOOOpa3Hble CMOCOOBI W MPUEMBI BBIYUCICHUS 3HAYCHHMA
JTPOOHBIX BBIPAKEHHUH, COJEPIKAMNUX OOBIKHOBEHHBIE U JCCATUYHBIC POOH
13 [lepexonuTe OT OogHOW (QOpMBI 3amUCH YHCeNl K Apyroil (mpeoOpa3oBbIBaTh IECATHUHYIO JIpoOb B OOBIKHOBEHHYIO,
O0OBIKHOBEHHYIO B JCCITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO IPOOBK)
14 CpaBHHMBATH U yIOPSAJ0YNBATH PAIMOHATBHBIC YHCTA
15 OKpyTJaaTh yncaa
16 BB{HOJ‘IHHTB NPUKUIKY MU OIEHKY pe3yJbTaTa BBIYMUCICHHUH, OIEHKY 3HAYEHHUN YHUCIOBBIX BbIpaXEHUU. BBINOJHATH
JEUCTBHS CO CTEMEHSIMH C HATYPaJbHBIMH MOKa3aTeIsIMU
1.7 [IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3I0KeHHe Ha MHOKUTEIN HATYPAJIbHBIX YHCET
Pemath mpakTUKO-OpUEHTHPOBAHHBIEC 3aJa4yH, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYHMH, MPOMOPIUOHATIHLHOCTHIO BEIUYMH,
1.8 MPOLIEHTAMHU, HHTEPIPETUPOBATH PE3yIbTaThl PELICHUs 3aJady ¢ y4ETOM OrpaHWYCHMI, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 00BEKTOB
2 AnreOpandecKue BhIpaKEHUs
2.1 Hcnonp30Bath anredpandeckyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MPOIIECCe OCBOCHHS yUeOHOTO MaTepualia
2.2 Haxonuth 3HaueHus OyKBEHHBIX BBIPDAXKEHUN IIPU 3aJIAHHBIX 3HAYCHUSX MEePEMEHHBIX
2.3 BrinosiHATh IpeoOpa3oBaHus 1EJI0T0 BRIPAKEHHS B MHOTOWIEH MPUBEICHUEM MOJOOHBIX CIIaraéMbIX, PACKPhITHEM CKOOOK
24 BhInoNHATE YMHOKEHUE OJTHOYJIEHA HA MHOTOUYIEH U MHOTOYJIEHAa HA MHOTOYJICH, MPUMEHSATh (DOPMYIIbI KBaJpaTa CyMMbI
Y KBaJpaTa pa3HOCTU
o5 OcyIiecTBIATh pa3NoKeHHEe MHOTOWIECHOB Ha MHOXHUTENIM C TMOMOIIBI0 BBIHECEHHS 3a CKOOKM OOIIEro MHOXKHTEIS,
TPYIIUPOBKU CIAraeMbIX, MpUMEHEHUs OPMYI COKPAIEHHOTO YMHOXKEHHUS
26 [IpumensaTh MpeoOpa3oBaHMsl MHOTOWICHOB ISl PEIICHUS Pa3UYHBIX 33/1a4 U3 MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3

peanbHON NPaKTUKU




2.7

Hcnosib30BaTh CBOMCTBA CTENEHEN C HATypaJIbHBIMU MOKa3aTeNIIMU I TPeoOpa30BaHus BbIPaXKEHUM

3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemrate JsMHEVHBIE YpaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHsS IpaBUia Iepexoja OT HCXOJHOTO YPaBHEHUS K
paBHOCHIIBHOMY eMy. [IpoBepsITh, SIBISIETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.2 [TpumensTh rpadudeckre METOABI P PEIICHUH JTUHEHHBIX YPABHEHUH M HX CUCTEM
3.3 [ToxOupath MpUMeEpHI Tap YMCell, SIBIISIONIMXCS PEIISHHUEM JIMHEHHOTO YPaBHEHUS C IBYMS TIEPEMEHHBIMH
34 CtpouTh B KOOPAMHATHOHN TUIOCKOCTH TpadyK JHMHEHHOTO YpaBHEHHS C JIBYMS IEPEMEHHBIMH; TMOJB3YACh Tpadukom,
MPUBOANTH TIPUMEPHI PEIICHHUS YPAaBHEHUS
3.5 Pemrate cucteMbl IBYX JTMHEHHBIX YPAaBHEHHH C ABYMsI IEPEMEHHBIMH, B TOM YHCIIe TpaduvaecKu
36 CocTaBnsTh M pemaTh JIMHEHHOE ypaBHEHUE WIIN cucTeMy JMHEWHBIX YPaBHEHUH MO YCIOBHIO 33/1a4H, HHTEPIPETHPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J1auH TOJydEeHHBIN pe3yabTaT
4 Koopaunats! u rpapuku. yHxinuu
41 N300paxkaTh Ha KOOPIAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, UHTEPBAJIbI,
3aMMChIBAaTh YHUCIIOBBIE MPOMEKYTKH Ha aIreOpanyecKoM sI3bIKe
4.2 OtMmeuaTh B KOOPIAMHATHOM IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOPJIMHATaM
4.3 CtpouTts rpaduku muHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|
44 OnuceiBaTh ¢ MOMOIIBIO (DYHKIHMIA HW3BECTHBIE 3aBUCMMOCTU MEXIY BEJIMYHMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE, LICHY,
KOJIMYECTBO, CTOMMOCTbD, IIPOU3BOAUTEIHHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaueHue GyHKIUHU 110 3HAYEHUIO €€ apryMeHTa
16 [Tonumars rpaduyeckuii crnocod npeacTaBiIeHUs U aHaau3a UHGpopMaly, U3BJICKaTh U UHTEPIPETUPOBATH UH(POPMALIHIO
13 rpaMKOB peasbHbBIX MPOLIECCOB M 3aBUCUMOCTEM
8 KJIACC
Kon . .
e IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 0011ero
e o0pa3oBaHus
1 Yucna v BEIYHCICHUS
11 Hcnonb3oBaTh HayallbHblE TPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YHCET Uil CpPaBHEHMs, OKPYIJIEHUS H
BBIUMCIIEHUH, N300paXkaTh JIeHICTBUTENIbHBIE YHCIIA TOYKAMH HAa KOOPIUHATHON MPSMOM
1.2 [TpuMeHsTh MOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHSI, HAXOAUTh KBaApaTHbIE KOPHH, UCTOJIb3Ys IPU HEOOXOIMMOCTH




KaJIbKYJIATOP, BBIIOJHATH IPe0Opa30BaHusl BBIPAXKEHUMN, COJIEpKaIMX KBAapaTHbIE KOPHH, UCII0JIb3YSl CBOWCTBA KOPHEH

1.3 Hcnonp3oBath 3anucu OOJIBITUX U MATTBIX YUCEI C TIOMOIIBIO JECATUYHBIX Ipo0Oei u crenenei uncia 10
2 AunreOpandecKre BEIPaKCHHS
21 [IpuMeHSTh MOHATHE CTENEHU C LENbIM I0Ka3aTeleM, BBIIOJHATh MpeoOpa3oBaHUs BbIPAKEHUH, COAEpIKAIUX CTEHEHH C
1[eJIbIM TTOKa3aTeNneM
29 BoInosHATE TOXK/1eCTBEHHBIE TPeoOpa30BaHMsl pallMOHANbHBIX BRIPAKEHUH Ha OCHOBE IPaBUJI JIEHCTBUI HaJ MHOTOYIEHAMU
1 anredpanvdeckuMM JIpoosiMu
2.3 PackmanbiBath KBagpaTHBIN TPEXUICH HA MHOKUTEITN
24 HpnMerfTL peoOpa3oBaHusl BBIPAKEHUN JUISl PEIEHUs pa3IUuyHbIX 3aJad M3 MaTeMaTUKHM, CMEXHBIX IPEJIMETOB, U3
pearbHOM MPAKTUKA
3 YpaBHEHUS 1 HEpPAaBEHCTBA
31 Pemrate nuHeliHbIe, KBaJApaTHBIC YPAaBHEHUS M PAIlMOHAIbHBIC YPAaBHEHUSI, CBOJISAIIUECS K HUM, CUCTEMBI JIBYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU
[IpoBoaMTHE MpoOCTEHIIME HCCAEAOBAaHUS yYPaBHCHMM W CHUCTEM YypaBHEHMM, B TOM YHCJIE C MPUMEHEHHUEM TpapuIecKuX
3.2 npejcTaBieHui (yCcTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHUCTEMa YpPaBHEHHMM pEIlIeHUs, €ClIM HUMEET, TO CKOJbKO, U
poyee)
33 [lepexonuTs OT CHOPCCHOP'I (bopMyTUPOBKH 3a/1auu K €€ anredpanyeckoil Mojeu ¢ TOMOILIBIO COCTABICHUA YPABHEHHUS MM
CUCTEeMbl ypaBHEHHI, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTY4YE€HHBIN pe3ysbTar
34 [IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIaTh JMHEHHbIE HEPABEHCTBA C OJIHOM MepeMeHHON
U UX CUCTEMBI, AaBaTh rpaUuecKyr0 WUTIOCTPALIMIO MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKIIUN
41 [TorHumath U UCHONB30BaTh (PYHKIHUOHAIBHBIE MOHSATHUS M A3BIK (TEPMHUHBI, CUMBOJIMYECKHE OOO3HAUEHUS), OMPEIENATh
3HaueHue (PYHKIMHU [0 3HAUCHUIO apTyMEHTa, ONPEesATh CBOMCTBA (GYHKIUU 1O €€ rpaduky
Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:
4.2 y=k/x

, Y =X2, y = X3, y = |x|, onrchIBaTh CBOMCTBA YHCIOBOU (DYHKIMH MO e€ TpaduKy




9 KUIIACC

HI;(:)I:;epﬂeMoro IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011IEro
. o0pa3oBaHus

1 Yucna v BIYMCICHUS

1.1 CpaBHUBaTh U YIOPSAI0UMBATh PAlMOHAJIbHBIE U UPPALMOHATIbHBIE YHCIIA

12 BemonsaTe apudmernyeckne ASHCTBUS C palliOHATBHBIMU YMCIIaMH, COYETas YCTHBIE W MTHCbMEHHBIE MPUEMBI, BBITIOJIHSITH
BBIUMCIICHUS C HPPAIIMOHAIEHBIMU YUCIIAMHU

1.3 HaxomuTh 3HaUEHUS CTENCHEH C [ENBIMH MTOKa3aTesIMA U KOPHEH, BEIYUCISTh 3HAYCHHS YHCITOBBIX BBIPAYKECHHH

1.4 OKpyTsTh NEHCTBUTENBHBIC YHCIIA, BBIOJHATH MPUKHUIIKY PE3yIbTaTa BEIYACICHUH, OTICHKY YHCIIOBBIX BBEIPAKCHUH

2 YpaBHEeHHs 1 HEpaBEHCTBA

21 Pemrate nuHeliHbIE W KBajgpaTHBIE YpaBHEHUS, YpaBHEHHs, CBOJIIIMECS K HHUM, NPOCTEHIINE JpOOHO-palMOHAIbHEIE
yYpaBHEHUS

29 Pemats cucremsl ABYX JH/IH?I?IHLIX YpaBHEHHH C JBYMSI TEPEMEHHBIMH W CHCTEMbI IBYX YPaBHEHHH, B KOTOPBIX OJHO
ypaBHEHHE HE SBIISICTCS JINHSHHBIM

23 PemaTp TeKCTOBBIE 331a4N aNreOpandecKuM CriocoOOM € TIOMOIIBIO COCTABIICHNS YPABHEHHS MIIM CUCTEMBI ABYX ypaBHEHUH
C IBYMSI IEPEMEHHBIMU
[TpoBoaMTH HpOCTEHIINE HMCCIIETOBAaHMS YPaBHEHHH M CHCTEM YPaBHCHHH, B TOM YHCIE C MPUMEHEHHEM IpadHyecKux

2.4 IpeACTaBICHUN (HApUMep, YCTaHABIMBaTh, UMEET JIM YpaBHEHHE WJIM CHUCTEMa yPaBHCHHMH PEIICHHS, €CIIM HUMEET, TO
CKOJIBKO)

25 PemaTe sMHEHiHBIE HEpPAaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, M300pakaTh pEIICHHE HEPABEHCTB Ha YHWCIOBOHM IPSIMOW,
3aMMChIBATh PEIICHHE C TOMOUIBIO CHMBOJIOB

26 Pemath cucTeMbl JTHMHEHHBIX HEPABCHCTB, CHCTEMbI HEPABCHCTB, BKJIIOYAIOLIME KBAJPATHOC HEPABEHCTBO, M300paxaTh
pelLIeHne CUCTEMBbl HEPABEHCTB Ha YHCIIOBOM MPSIMOHA, 3aIMCHIBATh PELICHHUE C MOMOIIBIO0 CHMBOJIOB

2.7 Vcrionp30BaTh HEPABEHCTBA MPH PELICHUH PA3IMYHbIX 33,144

3 OyHKIMH
Pacnio3HaBate (QyHKIMM H3y4eHHBIX BHJOB. IIOoKa3bIBaTh CXEMaTHUECKH pPAacIOJIOKEHHE Ha KOOPAMHATHOHN IJIOCKOCTH

3.1 rpadukoB ¢pyHknui Buma: y=KX, y=kx+b, y=Kk/X, y=ax?+bx+cC, B 3aBUCUMOCTH OT 3HaYCHHI KOI(PPHUIMCHTOB, OMUCHIBATH
cBOMcTBa (DYHKIIHIA

3.2 [Toka3pIBaTh CXEeMAaTUYECKU PACHOJIOKEHHE HAa KOOPAMHATHOW IIOCKOCTH TpadukoB (yHKUMH Buma Y = VX, Y = [x| u




ONMCHIBATh CBOMCTBA QYHKIUI

CtpouTth 1 U300paXkaTh CXeMaTHIECKU I'pauKy KBaJIPATHUHBIX (PYHKIIMHA, OTIMCHIBATh CBOWCTBA KBAIPATUIHBIX (YHKIUH 1O

3.3
ux rpapuKam

34 Pacnio3naBate kBagpaTHuHyIO (QYHKIWIO 1O (GOopMysie, MPUBOJUTH MPUMEPHI KBAAPATUYHBIX (HYHKIUN U3 peallbHOM KHU3HH,
(U3HMKHN, TEOMETPUU

4 Apudmernueckas U reoMeTpruecKas Mporpeccuu

4.1 Pacnio3zHaBath apudmMeTnyecKyro U reOMETPUUECKYI0 IPOrPECCUU IIPU Pa3HBIX crocobax 3a1aHus

42 BbINOJHATE BBIYMCIIEHUS ¢ UCTIOJIb30BaHUEM (POPMYI N-ro ujeHa apupMETHUYECKON U T€OMETPUUECKON MPOTPECCHM, CYMMBI
MEPBBIX N WIEHOB

4.3 N300paxkaTh 4eHbl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPIUHATHOM INIOCKOCTH

44 Pemarps 3amaum, cCBsI3aHHBIE C YHCJIOBBIMHU IOCIENOBATENLHOCTSIMH, B TOM YHCIE 3aJauyd U3 peajbHOW KHU3HU (C

WCII0JIb30BAHUEM KAJIBKYJSATOPA, IU(GPOBBIX TEXHOJIOTHI)




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
1 Yucna v BBIYKCICHUS
11 Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEX0]] OT OJIHOM popmbl 3amucu apoOelt k Apyroil. [loHdaTHe paoHaIbHOTO YKCa,
3aMMch, CPABHEHHE, YIOPSIOUNBAHNE PAIIMOHAIBHBIX YHCET
1.2 Apudmernueckue AeMCTBYs C pallMOHAIbHBIMU YnciIaMy. Perenne 3a1au U3 peasbHON MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHp ¢ HaTypaJdbHBIM IOKa3aTeJeM: OIpejAesieHHe, MpeoOpa3oBaHUE BBHIPAKEHHWH Ha OCHOBE OIPENCIICHUS, 3aluCh
OOJIBIINX YHCE
14 [IpouenTs, 3aITUCh MPOLEHTOB B BUJE npodu U IpoOu B BUJE MPOIEHTOB. TpH OCHOBHBIE 33J]auld HA MPOLEHTHI, pElICHHE
3a/1a4 U3 peasbHOU MPAKTHKU
1.5 [IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE Ha MHOYKUTEN HATYpaJIbHBIX YUCEI
1.6 PeanbHbBIC 3aBUCUMOCTH, B TOM YHUCJIE MIPsIMasi U 0OpaTHast MPOTIOPIHOHATBHOCTH
2 AnreOpandeckue BbIpaXKEHUS
2.1 [lepemeHHbIE, UMCIOBOE 3HAYCHHUE BBIPAKEHUS ¢ IEpeMEHHO. JlonmycTuMble 3HaUeHUs IEPEMEHHBIX
2.2 [IpencraBneHne 3aBUCIMOCTH MKy BEIMUMHAMH B BUE hopMyIibl. Berauciaenus mo ¢popmMynam
2.3 [IpeoOpazoBanue OYKBEHHBIX BHIPAKECHHM, TOXKICCTBEHHO PABHBIC BHIPAKCHUS
24 CBOICTBa CTENEHU C HATYpaJIbHbBIM [IOKa3aTelleM
2.5 OpnHounensl 1 MHOrowieHsl. CreneHb MHorowieHa. Cio)keHue, BblUNTaHue, YMHO)KEHHE MHOTOYJICHOB
26 @opMyibl COKpAIIEHHOTO YMHOXEHMsSI: KBaJpaT CyMMBbl U KBaJpar pasHOCTH. PopMylia pa3HOCTH KBajaparoB. Pasnoxenue
MHOTO4YJIEHOB Ha MHOYKUTEJIN
3 YpaBHeHUst
3.1 YpaBHeHHEe, KOPEHb YpaBHEHUs], [TpaBUJIa IPeoOpa3oBaHus YPABHEHUS, PABHOCUJIBHOCTh YPAaBHEHU I
3.2 JIuneliHOe ypaBHEHUE C OAHOW NMEPEMEHHOM, YUCIIO0 KOPHEW JTMHEHHOTO YpaBHEHHUsI, pelICHUE JIMHEHHBIX YPaBHEHUM
3.3 CocraBieHue ypaBHEHUH TI0 YCIOBHIO 33Jaud. PeleHne TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUN
3.4 JIuHeltHOe ypaBHEHUE C JIBYMs IEPEMEHHBIMU U €ro Tpaduk
35 Cucrtema JByX JIMHEHHBIX ypaBHEHMH ¢ JByMs IE€peMEHHBbIMHU. PelieHue cucreM ypaBHEHMH CIOCOOOM MOJCTAHOBKH.
[Ipumepsl pelieHns TEKCTOBBIX 337a4 C IOMOIIBIO CUCTEM YpaBHEHUI
4 Koopaunats! u rpa¢puku. yHKIuU




4.1

Koopannara Touku Ha psMOi

4.2 Yucnossle MpoMexXyTKU. PaccTosiHre MEKy ABYMsI TOYKaMH KOOPAMHATHOU MIPSIMOM
4.3 [IpsimoyroapHast cucrema koopausar, ocu Ox u Oy. AOGcmrcca 1 opiMHaTa TOYKH Ha KOOPIMHATHOM IJIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3aganHbIX Gopmynamu. YTeHne rpadMKOB peaabHBIX 3aBUCUMOCTEH
4.5 [Tonstne pynkunu. I'paduk pynkuun. CroiicTBa pyHKIMM
4.6 Jluneitnast pynkuus, e€ rpapuk. I'paduk pyHkumm y = [x|
4.7 ['padmyeckoe perieHrne JMHEWHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHUN
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYMCICHUS
1.1 KBanpatHslii KopeHb u3 uncia. [lorstue 06 npparmoHabHOM dncie. JlecaTnaabie MpUOIMKESHNS UPPAMOHATBHBIX YHCEI
19 CpoiicTBa apu(METHUECKUX KBaJpaTHBIX KOpHEW W HX TNPHUMEHEHHWE K MPeoOpa3OBaHHUIO YHCIOBBIX BBIPAXKEHUU U
BBIYMCIEHUAM. JIeICTBUTEIbHBIEC YNCTIA
1.3 CreneHsb ¢ 1enbIM okasaresnem 1 €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCia
2 AnreOpandeckue BhIpaXKEHUS
2.1 KBanpatublii TpéxusieH, pa3noKeHUe KBaJpaTHOTO TpEXUWIeHA HA MHOKUTENN
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO alredpandeckoi 1poou
2.3 CrnoxxeHue, BRIYUTaHNUE, YMHOKCHHE, JICJICHHE allTeOpandecKux Apooeit
2.4 PanrioHanbHbBIC BRIpOKEHUSI U UX TIPE0Opa3oBaHue
3 YpaBHEeHHs 1 HEPaBEHCTBA
3.1 KBanpatHoe ypaBHeHHe, popmyna KOpHEl KBaJpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenne ypaBHeHU, CBOASIIUXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [IpocTeiimme qpoOHO-pallMOHATIBHBIE YPAaBHEHUS
34 I'paduueckas nHTEpHpeTalvsl ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH C JBYMs NIEpEMEHHBIMHU.
[TpuMepsl pelieHus: CUCTEM HENMHEHHBIX YPaBHEHUH C IByMs IEpEMEHHBIMU
3.5 PerieHne TeKCTOBBIX 33Jau aJlre0panyeckuM crocoOoM
3.6 UYucnoBble HEPaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TEpeMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEPABEHCTBA C OJTHOM EPEMEHHOU
3.10 CucreMbl JTUHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM
4 OyHKIIUU
4.1 [Tonstre pynkuuu. O61aCTh ONpeeIeHHs U MHOXKECTBO 3HaueHuM ¢yHkunu. CrnocoObl 3ajaHusi yHKIUN
4.2 I'paduk Pynkiuu. Yrenue cBOWCTB QYHKIMU MO €€ rpapuKy
4.3 [Ipumeps! rpagukoB GYHKINN, OTpaKAIOIIUX pealbHbIE IPOIECCHI
4.4 @DYHKIMH, ONMCHIBAIOIIIE NPSMYIO U 00paTHYIO MPOTOPIMOHATIbHBIE 3aBUCUMOCTH, UX I'paduKu
4.5 OyHkuMu y =x?,y = x8
4.6 OyHkuuu y = [1X, Yy = |x]|
4.7 ['paduyeckoe penieHre ypaBHEHHI U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BeIUMCICHUS
1.1 PanmionaneHbIe Yncia, MppallMOHATBHBIC YMCIIa, KOHEYHbIE U OECKOHEYHBIC JECATUIHBIC TPOOH
19 MHOXeCTBO JEeHCTBUTENIBHBIX YMCEN, JCHCTBUTENbHbIE YMCIa KaKk OECKOHEUYHbIE JeCSITUYHbIE ApoOu. B3anmMHO o1HO3HauHOE
COOTBETCTBUE MEX/1y MHOKECTBOM JIEHCTBUTEIbHBIX YHCENl M KOOPAUHATHOU npsiMoi. CpaBHEHHE AEHCTBUTEIbHBIX YHCEIl
1.3 ApubmMeTnueckne TeUCTBUS C ACHCTBUTEIHLHBIMH YHCIAMHU
14 I/IBMCpCHI/I“H, npUONIMKEHUs, OLEHKH. Pa3Mepbl 0OBEKTOB OKPYKAIOIIEr0 MUpPA, AJUTEIBHOCTb MPOLECCOB B OKPY)KAIOLIEM MUDE.
[TpubnnxEéHHOE 3HaYeHHE BEIMYMHBI, TOYHOCTh Npubimxkenus. Oxpyrienue yncel. IIpuknuaka v olleHKa pe3yJIbTaTOB BbIUYMCIIEHUH
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 VYpaBHEHHUsI C OJJHOI IEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. PelleHne ypaBHEHM, CBOIAIIMUXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOAAIUXCS K KBaAPAaTHBIM
24 buksanpaTtHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUM TPETber U YETBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOXKUTEIU
2.5 Perienue 1poOHO-paIMOHANBHBIX YPAaBHEHUH
2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk




2.8

Pewrenne cucreM ByX JUHEHHBIX YPABHEHHUM C IBYMs IIEPEMEHHBIMU

2.9 Pewrenne cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEWHOE, & APYTO€ — BTOPOW CTEIIEHH
2.10 ['padrueckasi HHTEPIIPETAIUS CUCTEMBl YPaBHEHHH C ABYMsI IEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 33124 areOpanvdeckKumM crocooom
2.12 UYucnoBble HEPABEHCTBA U UX CBOICTBA
2.13 Perrenne nuHeHHBIX HEPABEHCTB C OJTHOM IMEPEMEHHON
2.14 Pemrenne cucrem JTMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpaTHble HepaBeHCTBA
2.16 I'padrueckast HHTEpIIpETAINS HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU
3 OyHKIIH
3.1 KBanparuunas ¢yskius, e€ rpaduk u ceoiictsa. [lapadoa, KoopauHATHI BEPIIUHBI 1apad0Jibl, 0Ch CHMMETPHUH 1apadoIbl
3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta
3.3 I'paduku Gynxiwit y=K/X, y = X® 1 ux cBoicTBa
3.4 I'paduku GyHakumii , m ©x cBOMCTBA
4 YucaoBble NOCIE10BATENBHOCTH
41 Omnpenenenne M cnocoObl 3aJjaHNs YHUCIOBBIX IMOCIEI0BATEIbHOCTEH. 3ajaHue MOCIIeA0BAaTENbHOCTH PEKYPPEHTHON (popmMynoi u
hopmysoit N-ro uieHa
4.2 Apugmernueckas nporpeccusi. Popmyiibl N-ro 4ieHa apupMETHYECKON MPOrpeccuy, CyMMBbI IEPBbIX N 4IECHOB
4.3 I'eomerpuueckas nporpeccust. Popmyiibl N-TO YieHa T€OMETPUUYECKON MPOrpecCHy, CYMMBbI IEPBHIX N YWIEHOB
44 N306paxxenue 4IICHOB apu(MeTHYECKOH M TeOMETPUUYECKOH MpOrpeccuil TOYKaMM Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIH u
HKCIOHEHIMAJIbHBIN pOCT
4.5 CrnosxHbIE€ POLIEHTHI




MMPOBEPSAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHUA

Ko . .

I oie SEMOL0 IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMBbl
pOBEp OCHOBHOT0 00111ero o6pa3zoBanus Ha ocHoBe PI'OC

TpeOoOBaHUA

YMeHHe OInepupoBaTh IMOHATHSAMH: MHOKECTBO, ITOJAMHOYKECTBO, OIEpAllMd HAJ MHOKECTBAMH; YMEHHE OIEpUPOBaTh
MOHATUAMU: Tpad, CBSI3HBINA rpad, AepeBO, UK, IPUMEHITh UX MPU PEUICHUU 3a]ad; YMEHHE HCIO0JIb30BaTh Ipaduyeckoe

1 .
MIPE/ICTAaBJICHNE MHOXKECTB JJIs ONUCAHUS pEealbHBIX IMPOILIECCOB M SIBJIEHUM, MPH PEIIEHUH 337a4 U3 JIPYruxX y4eOHbIX
MIPEAMETOB

2 YMeHHe oneprupoBaTh NMOHATUSAMHU: ONPEACICHUE, aKCHOMa, TEOPEMa, O0Ka3aTeIbCTBO; YMEHHUE PACIIO3HABATh NUCTUHHBIE U

JIOKHBIC BBICKA3bIBAHUS, IPUBOJUTE IPUMEPLI U KOHTPIPUMEPDI, CTPOUTH BBICKA3bIBAHHA U OTPUILIAHUA BBICKa3bIBAaHUH

YMeHne omnepupoBaTh MOHIATHSAMHU: HATYPAIBHOE YHCIO, TMPOCTOE W COCTAaBHOE YHCIIO, JACIMMOCTh HATYypadbHBIX YHCE,
MPU3HAKU JETMMOCTH, 1IeJI0€ YUCIIO, MOAYINb YHClia, OOBIKHOBEHHAs APOOb U AecATUYHAas IpoOb, CTAaHAAPTHBIA BUJ YHUCIA,
3 palOHaIbHOE YHUCIO, UPPALMOHATIBHOE YHUCIO, apu(METHUYEeCKHil KBaJpaTHBIH KOPEHb, YMEHHUE BBINOJHATH JACHCTBUS C
YHClIaMi, CPAaBHUBATh U YIOPAJOUMBATH YKCIA, MPEACTABIATh YMCIIA HA KOOPAMHATHOM MPsIMON, OKPYIJIATH YKCia; yMEHUE
JieNiaTh IPUKUAKY U OLICHKY pe3y/ibTaTa BEIYMCICHUI

VYmenune ONICpHUPOBATH IOHATUAMU: CTCIICHb C LECJIIBIM II0Ka3aTCJICM, apI/I(bMCTI/I‘IeCKI/Iﬁ KBaI[paTHBIfI KOpE€Hb, MHOI'OYJICH,
anre6pa1/1qec1<a;1 I[pO6B, TOXIAECTBO,; 3HAKOMCTBO C KOPHEM HaTypaHBHOﬁ CTENEHH OOJbIIIe CAVHUIIbI; YMCHUC BBIINIOJHATH

4 pacuétel 1o dopmyaaMm, MpeoOpa3oBaHUs ILENbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUNW M BBIPAKEHUH C KOPHSMH,
pa3ioKeHue MHOTOYJIeHa Ha MHOXKHUTEIH, B TOM YHCJIE C UCIOJB30BaHuEM (OpMYIT pa3HOCTU KBaJAPaTOB M KBaJapaTa CyMMbI
Y Pa3HOCTHU

YMeHue OoneprupoBaTh IMOHATHAMH: YUCIOBOC PAaBCHCTBO, YPABHCHUC C OHHOﬁ nepeMeHHoﬁ, YHMCJIOBOC HECPABCHCTBO,
HCPABCHCTBO C HepeMCHHOﬁ; YMCHHE pCIIaTh JINHEWHBIE U KBaApAaTHBIC YPaBHCHUA, )IpO6HO'paI_II/IOHaJ'IBHBIe YpaBHCHUSA C
OJTHOM HepeMCHHOﬁ, CUCTCMBI IBYX JIMHENHBIX ypaBHeHHﬁ, JIMHEHHbBIE HCPAaBCHCTBA N UX CUCTCMbI, KBAAPATHLIC U ,I[pO6HO'

5 o <
panMoHalbHbIe HEPABEeHCTBA C OJHOM NepeMEHHOM, B TOM YMCJe TP PELICHUH 3aay U3 APYTUX MPEIMETOB U MPAKTHUECKUX
3aJa4; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO MPSAMYI0 W KOOPJMHATHYIO IUIOCKOCTb JUISI M300paKeHHs peleHHi
YPaBHEHUI, HEPABEHCTB U CUCTEM
YMeHue omnepupoBaTh MOHATUAMHU: QYHKIMS, rpaduk QYHKIMM, HYIM (QYHKUUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
5 MIPOMEXYTKH BO3pacTaHMs, yObIBaHUs, HanOoOJIblIee U HaMEHbIIee 3HaUYeHUs (PYHKIHU; YMEHHUE ONepUPOBATh NOHATUSAMMU:

npsiMasi IPONOPLUUOHANIBHOCTD, TUHEHHas (QYyHKUMS, KBaapaTuyHas (yHKLUs, oOpaTHas MPONOPIHOHANIBHOCTh, Mapabona,
runep0oia; yMEeHHE CTPOUTh Trpaduku (QYHKIUH, HCIOJIb30BaTh TpaUKH sl ONPENENeHUs] CBOMCTB IMPOLECCOB U




3aBHCUMOCTEH, /ISl pelieHHus 3aJa4d U3 JAPYTUX y4eOHBIX MPEIMETOB M PEANbHOW JKU3HU; YMEHHE BBIpAXaTb (opMylaMu
3aBUCHMOCTH MEXy BEITUYMHAMU

YMeHne OomnepupoBaTh MOHITUSAMHU: IOCIEIOBATEIBHOCTh, apu(MeTHYeCKass W TEeOMETpPHYECKas MPOTPECCHU; YMEHHE
MCIIOJIb30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEN, (DOPMYITBI CYMMBI M OOIIETO YiICHA MTPH PEIICHUH 33/a4, B TOM YHCIIE 3a1a4
U3 JIpYTUX y4eOHBIX IPEIMETOB U peabHOM KU3HU

YMeHue pemiath 3a7ayd pa3HbIX TUIOB (B TOM YHMCIIE€ Ha MPOLIEHTHI, JI0JIM M YacTH, BUKEHHUE, padoTy, IIEeHy TOBApOB U
CTOMMOCTb TMOKYIIOK M YCJIYr, HaJIOTH, 3aJayd K3 o0JacTU YHpaBJIE€HUS JUYHBIMHU U CEMEWHBIMH (UHAHCAMM); YMEHHUE
COCTaBJIATh BBIPAKCHUS, YPABHEHMS, HEPABEHCTBA M CHUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEA0BAaTh MOJIYYEHHOE PELICHHUE U
OILICHMBATh MTPaBAOINO0I00HOCTh MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATHAMH: (UTYypa, TOUKA, OTPE30K, MpsAMas, Iy, JIoMaHasi, yroj, MHOTOYTOJIbHUK, TPEYroJIbHUK,
PaBHOOEIPEHHBI M PAaBHOCTOPOHHUIN TPEYroJbHUKU, MPSIMOYTOJIbHBIM TPEYroJbHUK, MEAHaHa, OMCCEKTpUCa M BBICOTA
TPEeYroJbHUKA, YETHIPEXYTOJbHUK, MapajuleJorpaMM, poMO, MPSIMOYTOJIbHHMK, KBaJpaT, Tpameuus; OKPYKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHbIMH (UTypamu; yMEHHE pellaTh 3ajadd, B TOM YHCII€ U3 TOBCETHEBHOM
KHU3HU, HA HAX0XKJICHHE T€OMETPHUECKUX BEIMYHMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (huryp u Gpaxkros

10

YMeHue onepupoBaTh NOHATHUAMU: PAaBEHCTBO (PUTYp, PaBEHCTBO TPEYrOJbHUKOB; MapauIebHOCTh U MEPIEHIUKYISIPHOCTD
MPSIMBIX, YrOJl MEXAYy NpSIMbIMHU, NEPIEHIUKYISP, HAKIOHHAs, MpOeKuus, nogodue ¢uryp, mogoOHbIE TpPEyroJbHUKH,
CUMMETpUsS OTHOCUTEIBHO TOYKM M TMpPSIMOW; YMEHHE pacrno3HaBaTh paBEHCTBO, CHUMMETpUIO M mojaobue ¢uryp,
NapajuIeIbHOCTh U NMEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYXAIOIIEM MHpe

11

YMeHue omnepupoBaTh MOHATHAMH: [UIMHA, PACCTOSHUE, Yroi (BeJIMYMHA YIila, CUHYC W KOCHUHYC YIJia TpPEYyroJIbHHUKa),
IUIOLIa/Ib; YMEHHUE OIICHUBATh pa3Mephbl NMPEAMETOB M OOBEKTOB B OKPY)KAIOIIEM MHUpPE; YMEHHE NPUMEHSTH (OpMYJbI
nepuMeTpa ¥ IUIOIIATd MHOTOYTOJIBHUKOB, JUIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObeMa MpSIMOYrOJIbHOTO
napajulefienune/a; yMeHHe MPUMEHSATh MPHU3HAKKM PABEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYroJibHUKA,
teopemy [ludaropa, TpuronomeTpudeckie COOTHOIICHHUS JUISl BBIYMCICHHS IJIMH, PACCTOSHUH, MIIOIIaaen

12

YMmenue n3o0paxarp Mmiockue QUrypsl ¥ X KOMOWHAIIMU, TIPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TTOMOIIbIO YEePTEKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB MO0 TEKCTOBOMY HJIM CUMBOJBLHOMY OIMUCAHUIO

13

YMeHue ONICpHUPOBATh MOHATUAMU: MNPAMOYIOJIbHAA CUCTEMa KOOpAWHAT, KOOpAWHATBI TOYKH, BEKTOpP, CyMMa BCKTOPOB,
NMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAIAPHOC MMPOU3BCACHNUEC BECKTOPOB; YMCHHUEC UCIIOJIB30BATh BCKTOPBI U KOOPAUHATHI JJIA
NMPpEACTAaBJICHUSA NAHHBIX U PCIICHUSA 3a4a4, B TOM YUCJIC U3 OPYTHUX y‘{e6HLIX MMpeaAMETOB U peaanofI JKHN3HHU

14

YmMmenue ONeprUpoOBaTh IMOHATHUAMU: CTOJIOMKOBBIEC U KPYroBbIC OUarpaMmal, Ta6J'II/II_IBI, cpeaHee apI/I(I)MeTI/I‘{eCKOG, MCHaHa,
HauOOJIblllecE W HaUMEHbIIICE 3HAYCHHU, pasMax YHUCIOBOIO Ha6opa; YMCHHUEC H3BJICKATh, HWHTCPHPCTUPOBATH U
HpeO6pa3OBLIBaTB I/IH(I)OpMaI_II/IIO, MNpEaACTaBJICHHYIO B Ta6n1/1uax U Ha [auarpamMmmax, OTpaKaroulyro CBOMCTBA H
XAPAKTCPUCTUKHU PCAJIbHBIX IMTPOLIECCOB U HBHGHHﬁ; YMCHUC PACTIO3HABATH U3MCHYUBLIC BCJIMYWHBI B OKPYXKAKOIIEM MUPC




15

YMeHue onepupoBaTh MOHATUSMU: CITYIalHBIN OMBIT (CIIy9alHBIN dKCIICPUMEHT), AJIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIH
WCXO0J) CIIy4ailHOTO OTBITa, CIy4aifHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHE HAXOJWUTh BEPOSTHOCTH CIy4alHBIX
COOBITHH B OMBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSMH; YMEHHUE PelIaTh 3a/1la4d METOJIOM OPraHU30BaHHOTO
nepebopa W C HMCIOIb30BAaHUEM IPaBWIIa YMHOKEHHS; YMEHHE OLICHHUBATh BEPOATHOCTH PEAbHBIX COOBITHH W SIBIICHUIA,
MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKPYKAIOIIEM MUPE U B KH3HH, 3HAKOMCTBO C
MOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEI M €0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMenue BbIOMpATh MOAXOIANIMM K3YYEHHBI METOJ JUIsl pelIeHMs] 3aJauyd, MPUBOJUTH MPUMEPbl MaTeMaTHYECKUX
3aKOHOMEPHOCTEW B IPUPOJAE M KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, OIMCHIBATH
OT/ENIbHBIC BBIJAIOIINECS PE3YNbTaThl, INOJYYEHHBIE B XOJE Ppa3BUTUS MAaTEMaTUKU KAaK HayKH, NPUBOJIUTH NPHUMEPHI
MAaTeMAaTHYECKUX OTKPBITHUI U UX aBTOPOB B OTEYECTBEHHOM U BCEMHUPHON UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUS
1 Yucna v BBIYMCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, TIPOLICHTHI, OCCKOHEUHBIE MMEPHOANIECKHIE APOOH
1.3 PanmonanpHble yncna. ApudmMerndecke onepanuy ¢ paluoOHaIbHbBIMU YUCIIaMU
14 JeiictButenbHble yncia. ApupMeTnyecKre onepamnmy ¢ AeNCTBUTEIbHBIMU YHCIaMU
1.5 [TpuGnmxEHHBIC BEIYMCIICHUS, TPABHIIA OKPYTIICHHS, IPUKUIKA U OIIEHKA PE3yJIbTaTa BEIYHCICHUH
2 AnreOpandecKre BRIPaKCHHS
2.1 BykBeHHbIE BbIpaXeHUs (BBIPAKEHHS C IEPEMEHHBIMH )
2.2 CreneHb ¢ 11eTpIM okazateseM. CTeneHb ¢ paMoHANBHBIM Moka3aTeneM. CBOHCTBA CTETICHN
2.3 MHorousIeHBI
2.4 AnrebOpandeckas 1po0b
2.5 ApubMeTHnIecKnii KOpeHb HATYpPAIbHOM cTeneHu. JIeCTBUAC apuPMETHISCKUMU KOPHSIMH HaTypaJbHOU CTENEHU
3 YpaBHEHUs 1 HEPABCHCTBA
3.1 [ensie 1 npoOHO-paroHaIbHbIe ypaBHEeHUs. CHCTEMBI M COBOKYITHOCTH YpaBHECHHM
3.2 I{enpie 1 npoOHO-paroHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenue TekcTOBBIX 3a1a4
4 UucnoBsle MOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarensHOCTH, COCOOBI 33JaHUS [TOCJIEIOBATEILHOCTEN
4.2 Apudmernueckas U reoMmerpuueckas rnporpeccuu. Dopmyiia CI0KHBIX MPOIIEHTOB
5 OyHKIMU
Oyukuus, crnocoObl 3amanust ¢yHkuuu. ['paduk ¢ynkuuu. OOmacTe ompeneneHus U MHOXKECTBO 3HaueHUW ¢GyHkiuu. Hynu
5.1. ¢byakun. IIpoMexxyTku 3HAKOMOCTOSHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (YHKUHMHA. MaKCHUMyMbl U MUHUMYMBI (DYHKIIHH.
HauGonpiiee 1 HauMeHbllee 3HaYeHHE (PYHKIIUU HAa IPOMEKYTKE
6 KoopauHaTsl Ha MpsIMOI U TNIOCKOCTH
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MHOACHUTEJBHASA 3AIINCKA

I'eomeTpust Kak OIMH U3 OCHOBHBIX PA3/EJOB IIKOJILHONW MaTeMaTUKH, UMEIOIINI CBOEH IIeJIbI0 00€CIIEUUTh U3YUEHUE
CBOMCTB M pa3MepoB (puUryp, ux OTHONICHUW M B3aUMHOE PACIIOJIOKEHHUE, OMUPACTCA Ha JIOTHYECKYIO, JO0KAa3aTeIbHYIO
muHuI0. LleHHOCTh N3y4YeHusl TeOMETPUH Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa30oBaHUs 3aKJIIOYAETCs B TOM, UTO O0yYarouuiics
YUUTCA TMPOBOAUTH JOKA3aTEIbHBIE PACCYXICHHS, CTPOUTh JIOTUYECKUE YMO3AKJIIOYEHHUs, JIOKA3bIBaTh WCTUHHBIC
YTBEPKJCHUS U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIACHHUS «OT MPOTHUBHOTO», OTIMYaTh CBOMCTBA OT
pU3HAKOB, (GOPMYIUPOBaTh OOpaTHbIe yTBepxaeHUs. Ocoboe 3HaueHHE JoKa3aTeiabHas JIMHUS UMEET JJIsl YIITyOJIEHHOTO
U3YUYCHUS] MATEMaTUKHU.

[{enbto N3y4eHHsI TEOMETPUH SABIISIETCS] UCTIOJIB30BAHUE €€ KaK MHCTPYMEHTA MPHU PEIICHUH KaK MaTEMAaTUYECKHUX, TaK U
MPaKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B peabHOM Ku3HU. OO0yJaromuiics TOJDKEH HAyYUThCS ONPEACIISITh TEOMETPUUECKY IO
burypy, OnmMchIBaTh CIOBAMHU YEPTEX WIM PUCYHOK, HAWUTH IJIONIAJbh 3€MEIBHOTO yYacTKa, PACCUUTHIBATH HEOOXOIUMYIO
JUTMHY OIITOBOJIOKOHHOTO Ka0ensi uiu TpeOyeMble pa3Mepbl rapaxa Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIYHCIIMTENIbHAS JIMHUS B M3yUYCHUHM TeoMeTpuu. [Ipu pemieHun 3ajad mpakTUUEeCKOro XapakTepa OOydYaroIIUHCs YUUTCS
CTPOHUTH MAareMaTH4Ye€CKHE MOEIHN PEANbHBIX KU3HEHHBIX CUTyallMid, MPOBOAUTH BBIUMCIEHUS U OLECHUBATh aJIEKBAaTHOCTH
NOJIyYEHHOTO PE3YJbTaTa.

Oco0eHHOCTh Y4eOHOro Kypca yrimyOJIEHHOTO W3YYEHHs] T€OMETPHUU COCTOMT B TOM, YTO OOydYaromiuecs He MPOCTO
3HAKOMSITCSA C OIpEACNEHHBIMU TMOHATHUSMHU, a YBEPEHHO OBJIaaeBatoT UMHU. CyIIECTBYIOIIHME TEMbl MPOTPaMMbI 0a30BOTO
Kypca TEOMETpHUH H3y4aloTcs Ha Ooljiee TIIyOOKOM YpOBHE, a oOydJaroniuecs MpHOOPETAlOT YMEHHsS, IMOMOTAIOIINE MM
YBEPEHHO TPHUMEHSITh CBOM 3HAHUS HE TOJBKO B MaTeMaTHKE, HO W B CMEXHBIX MNpEIMETax, Mpexae Bcero (GU3HNKe H
nH(pOpMaTHKE, a TAK¥KE TOJIH30BATHCS MOMYYCHHBIMU 3HAHUSIMU TIPH PEIICHUH MPAKTHYECKUX 3a7ad.

CornacHo ydyeOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yryOnEHHbIA yueOHbIN Kypc «['eomMeTpus», KOTOPBIA BKIIOYAET
CIEeNyIOIMEe  OCHOBHBbIE  pazaensl  coxepxkanus: «Hauama  reomerpumn»,  «TpeyronbHukn»,  «OKpYyKHOCTBY,
«HetpipéxyronbHukny», «Ilogodue», «nemMeHTsl TpUuroHoMeTpuny», «llnomaany», a Takxke «MeTton koopauHar», «Bekropsi»,
«IIpeobpazoBaHUs ITOCKOCTH.

Ha usyuyenue yueOHoro kypca «l'eomerpusi» orBogutcs 306 yacoB: B 7 knacce — 102 ydaca (3 yaca B Hemelno), B 8
kiacce — 102 ygaca (3 yaca B Henento), B 9 knacce — 102 yaca (3 yaca B HEJENIo).



COAEPKAHUE OBYYEHMUA
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HauyaJjia reomerpun

Hctopust BO3HHKHOBEHHSI U Pa3BUTHS reoMerpuu. HauvaiibHble NOHATHA reoMeTpuu. Touka, mpsMasi, OTPE3OK, Jyd.
[TonsTue 00 akcuome, TeOpeMe, 10Ka3aTeIbCTBE, ONPEACIICHUN.

B3anMHOe pacnosnokeHne ToueK Ha NpsAMoil. Mi3MepeHnne InHbl 0Tpe3Ka, pacCTOSIHUE MEXKTY TOUKAMH.

[TonynnockocTs 1 yroa. Buael ymos. M3mepeHne BenuyuH yrioB. BepTukaibHble U cMexHbIe yruibl. [lapannenbHbie u
NEePHEHIUKYIISIPHBIE MTpsiMble. PaccTosiHME OT ToukH 10 npsiMoi. buccekrpuca yria.

Jlomanas. Bunel nomassix. JiinHa momanoil. MHoroyroiasHuku. llepumerp mHoroyronpHuka. [IoHATHE O BBIYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuyHbBIE MpeACTABICHUS O PABEHCTBE (DUTYP, UX PACTIONOKEHUN, CHMMETPHUH.

IIpocreimmue nocrtpoenus. THCTpyMEHTBI 4151 U3MEPEHUN U TOCTPOCHUM.

TpeyronbHuKH

Bunpel TpeyronbHHMKOB: OCTPOYTOJIbHBIE, NPSAMOYTOJIbHBIE, TYIOYrOJbHBIE, PABHOOEIPEHHbIE, PAaBHOCTOPOHHUE.
Menunana, OucceKkTpuca 1 BbICOTA TPEYTroJIbHUKA.

PaBeHcTBO TpeyroiabHUKOB. [lepBhlii 1 BTOpOI IpU3HAKU PABEHCTBA TPEYTOJIbHUKOB. PaBHOOEApEHHBIE TPEYTOIBHUKH U
ux cBoiicTBa. [Ipu3Hak paBHOOSAPEHHOTO TPEYroJbHUKA. TPEeTHii MpHU3HAK PABEHCTBA TPEYTrOJIHLHUKOB.

CooTHOIIEHUST MEXIy CTOPOHaMHM M yIIaMH TpeyroibHuka. HepaBeHCTBO TpeyroiapHuka. HepaBeHCTBO O ayinHE
JIOMaHOM.

CummMmerpuunsbie purypsl. OCHOBHBIE CBOMCTBA OCeBOW cuMMeTpu. [IpuMepbl CUMMETpUU B OKpPY’KaIOILIEM MHpE.

IMapasaneasHbie npsimbie. CyMMa yIJIOB MHOTOYT'0JIBHHKA

[TapannensHOCTh MPSAMBIX, UCTOPUYECKUE CBeAeHUA O moctynare EBximpga m o ponu JIo6ayeBCKOro B OTKpPHITHU
HEEBKJINJI0BON reomeTpun. CBOWMCTBA M NPU3HAKK NapaJUIedbHbIX NpsMbIX. CymMMma YITIOB TpeyrojibHHKAa. BHemHue yrisl
TpeyrosibHuKa. CyMMa BHYTPEHHHUX YITIOB MHOTOYTOJIbBHUKA M CYMMa BHEIIHUX YIJIOB BBIITYKJIOITO MHOTOYTOJIbHHKA.

IIpsimoyro/ibHbIe TPEYIro1bHUKH



IIpu3Hakn paBeHCTBAa MPAMOYTOJBHBIX TPEYrOJbHUKOB. IlepneHaukymssp wu HakioHHas. CBONCTBO MeEAWaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K TunoTenyse. [IpsamMoyronsHblil TpeyroapHuk ¢ yriioM B 30°.

OKpyKXHOCTH

[loHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTBhl OKPY>KHOCTHM M Kpyra: LEHTp, paauyc, JUaMETp, XOpJa, UX CBOMCTBA.
B3anMHOe pacnonokeHne OKpYKHOCTH U psiMol. KacarenbHas u cexymas K OKpyKHOCTU. OKpYyHOCTb, BHUCAHHAS B YTOJ.
IIpocreimme nMocTpoeHUs C TOMOLIBIO LUPKYIIA U JINHENKHU.

I'eomeTpHYeckue mecTa TOYEK

[lonsiTHE O TEOMETPUUECKOM MeCTE TOUEK. [IprMepsl TeOMETPUYECKUX MECT TOUEK HA IUIOCKOCTU. brccekTpuca yria u
CEpEAUHHBIN MNEPIEHANKYIAP K OTPE3KYy KaK reoMeTpuyeckue mecra Todyek. OnucaHHash OKPYXKHOCTb TPEYroJIbHHMKA, €€
HEHTp. MeToa reOMeTpUYECKUX MECT TOUEK MPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

IHocTpoeHusi ¢ MOMOIIbIO HMPKYJISA U JINHEHKH

Uctopuueckue cBenenns. OO0CHOBaHMS MPOCTEUIINX MOCTPOCHUH, 3Tallbl 3a7]a4M HA TIOCTPOEHUS, PEIICHHE 3a/1a4 Ha
IIOCTPOCHUE LUPKYJIEM U JIMHEUKOU.

8 KIIACC

YeTbIpéxXyroJbHUKH

[Tapannenorpamm, ero npu3Haku U cBoicTBa. [IpsmMoyronbHUK, poMO, KBajapaT, UX MPHU3HAKU U CBOWCTBA. Tpamerus.
PaBHOOenpenHas Tpanenus, e€ cBoiicTBa u npusHaku. [Ipsmoyronbhas tpanenus. CpeaHss JTUHUS Tpareiu.

CpenHsist nUHUS TpEyrojiibHUKA. MeTo[ YIBOEHHMSI MEAuaHbl TpEyroiibHUKa. TeopeMa O IMepeceyeHHd MeInaH
TPEYTrOJIbHHUKA.

Teopema ®aneca, TeopeMa O MNPONOPHUOHAIBHBIX OTpe3kax. Teopema BapuHboHa I TPOU3BOIBLHOTO
YEeTBIPEXYTOJIbHUKA.

LleHTpanbHO-CUMMETPUUHBIE (PUTYPHI.

ITonooue

[Tomobue TpeyronbHUKOB, KodhduimeHT nomodus. [Ipusznaku momobusi TpeyronbHUKOB. IlpuMmeHeHue momoous mpu
pELIEHNN FEOMETPUYECKHUX U NTPAKTUYECKHUX 3a/1a4.

IL1omans



[Tonsitue o mmomaau. CpoiicTBa miomanei reomerpuueckux ¢uryp. Ilpocrteitmme dopmynbl s  MJIOMIAAH
TpeyroJibHUKA, NapajiienorpaMma, pom0a u Tpaneuu. [Inomanu nogqoOHbIx Guryp. OTHOIIEHHE MIIOMIAIeH TPEYTOIbHUKOB.

Teopema IIngaropa

Teopema IIudaropa. [Ipumenenue Teopemsl [Tudaropa npu penieHnn NpakKTUUECKUX 3a/1a4.

JIEeMEHThI TPUTOHOMETPHU U

CuHyC, KOCUHYC, TAHT€HC M KOTAHI€HC OCTPOTO yIVIa MPSIMOYTOJILHOIO TPEyrojiibHUKA. TpuroHomerpuyeckue (pyHKIUU
yrioB B 30°, 45° u 60°. [IponopiroHaibHbIE OTPE3KU B MPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYTOJIbHUKH, CBA3AHHBIE C OKPY/KHOCTHIO

BrnucaHHble W LEHTpAJIbHBIE YIJIbI, YroJd MEXIy KacaTrellbHOM W XOpAOW. YIIIBI MEXKIYy XOpAaMH M CEKyLIUMHU.
BrnucaHHble W ONMCaHHBIE OKPYKHOCTH TPEYTOJIbHUKA M YEThIPEXYroJbHUKHA. CBOWCTBA M NPU3HAKUM BIIMCAHHOTO
4eThIpEXyrofibHUKa. B3auMHoe pacmonoxkeHue ABYX OkpyxHocTeil. Kacanue okpyxkHocteit. OOuiue KacarelbHble K JBYM
OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyroibHUKOB

Cunyc, kocunyc, tanreHc ynioB oT 0° no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYINbI MPUBEACHUS.
Pewmienue TtpeyronpHukoB. Teopema KOCHHYCOB M Te€OpeMa CUHYCOB. PelieHne mnpakTUUeCcKUX 3a1ady ¢ HCIOJIb30BaHUEM
TEOpPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB. PerieHnne 3a1a4 reoMeTpuyeCcKOr ONTUKHU.

Tpuronomerpuyeckue ¢GopMyIbl ISl TUIOHIAAN TPEYTOJIbHUKA, TTapajuierorpaMmma, pomoa, Tpaneuuu. @opmyna ['epona.
dopmyrna IIIOIIAAN BBITYKIOTO YETBIPEXYTOJIbHUKA.

ITono0Oue TpeyroabLHUKOB

Xopapl M MOMOOHBIE TPEYTOJBHUKM B OKpPY)KHOCTU. Teopema O MNpPOM3BEIEHUU OTPE3KOB XOpHA, TEOPEMBI O
IIPOU3BEICHUM OTPE3KOB CEKYIIMX, TEOpEMa O KBaApare KacaresabHOU. [IppuMeHeHue npu peneHnn reoOMeTpu4ecKuX 3azad.
Teopemsl UeBsl 1 Menenas. [lonaTrEe 0 TOMOTETHH.

MeTon KOOpAUHAT

VYpaBHeHUE TPSIMOM HA IJIOCKOCTH. YIIOBOW KOI(PGUIMEHT W CBOOOAHBIA WIEH, WX TECOMETPUUYCCKHA CMBICIH.
[TapannenpHOCTD U MEPIEHAUKYIIPHOCT MPSIMBIX (Yepe3 YIIIOBOM KO3 PUITUEHT).



YpaBHEeHHE OKpYKHOCTU. HaxoxkaeHne nepeceyeHuid OKpY>KHOCTEN U MPSIMBIX B KoopauHarax. @opMmyiia pacCTOSHUA OT
TOYKK 70 npsamoi. [lnomans nmapamienorpamMma B KOOpAMHATax, NOHATHE 00 OpUEHTHpOBaHHOU muiomanu. I[IpuMenenue
METO/1a KOOPJANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

Bekropsl

Bexkropsl Ha minockocTh. CIOXKEHUE U BBIYUTAHUE BEKTOPOB — IIPaBUJIa TPEYTOJIBHUKA U MTApAJUIEIOrpaMMa. YMHOKEHHE
BeKTOpa Ha unciio. Koopauuarel BekTopa. ClOXEHNE U BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA HA YMCIIO B KOOPAUHATAX.
[IpmeHeHue BEeKTOpOB B (PU3MKE, LIEHTP Macc.

[lonstue o Oasuce (Ha MIockocTh). Paznoxkenuss BekTopoB mo Oasucy. CkaJasipHOE NPOU3BEIECHUE BEKTOPOB,
reOMETPUYECKUNA CMBICT U BBIpAXEHHE B JEKapTOBBIX KoOpAuWHATaxX. JMCTpUOYTMBHOCTH CKaJSPHOIO MPOU3BENICHUS.
CkanspHoe Npou3BeleHHE U NpoenupoBaHue. [I[puMeHeHne CKalasipHOro MPOU3BEICHUSI BEKTOPOB JUISl HAXOXKACHUS JUIMH U
yIIIOB. Pelienne reoMeTpuuecKrx 3a/1a4 ¢ MOMOIIBIO CKaJIIPHOTO MTPOU3BEICHMUS.

JlInHA OKPY/KHOCTH M INIOIIAAb KPyra

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. JlMMHA OKpYKHOCTH. IpaaycHas M paauaHHash Mepa yIva, BBIYMCICHUE JJIUH IyT
okpyxHocTei. [lmomane kpyra, cextopa, cermeHra. lMcropuueckue cBefeHHS 00 W3MEPEHUHU JJIMHBI OKPY)KHOCTH H
IUIOIIAAU Kpyra.

JIBHKeHUS TIIOCKOCTH

LenTtpansHass cummerpus. lLlenTpanbHo-cumMerpuunbie ¢urypel. [loBopor. OceBas cummerpus. Ourypsi,
CHUMMETPHUYHBIE OTHOCUTEIIBHO HEKOTOpOU ocu. [lapasnnenbHbiii mepeHoc.

[TonsiTue nBr>XeHUs W ero cBoiicTBa. PaBeHCTBO ¢uryp. [IposiBaeHUS cUMMETPUN B MPUPOJIE, KUBOIUCH, CKYIBITYpE,
apxutektype. KoMnosuunu asuxeHui (mpocreitme npuMmepsl). [IppumMeHeHre B TEOMETPUYECKUX 3aadax.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOT'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YIIIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO OGEPA3OBAHUS

JIMYHOCTHBIE PE3VYJIBTATbBI

JIn4HOCTHBIE pPe3yabTaThl OCBOEHUS NMPOTPAMMBI 10 MATEMATHUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOIr0 BOCTIMTAHMSA

IPOSBIICHUEM HHTEpeca K IMPOLLIOMY M HACTOSALIEMY POCCHUWCKOW MaTeMaTHUKH, LEHHOCTHBIM OTHOLIEHHUEM K
JOCTUKEHUSAM POCCUUCKUX MAareéMaruKOB M POCCHUKMCKONM MAaTEMaTUYECKOM IIKOJbI, K MCHOJIb30BAHUIO ATUX TOCTHKEHHUM B
JIpYTUX HayKaX U NPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

TOTOBHOCTBIO K BBIINOJHEHHUIO 00SI3aHHOCTEH I'pakJJaHWHA U Pealiu3alliy €ro Mpas, MPEICTABICHUEM O MaTeMaTHYECKUX
OCHOBaX (YHKIIMOHMPOBAHUSI PA3NIMUYHBIX CTPYKTYp, SIBJICHHUH, MpOLEAyp Tpa)kAaHCKOro oOIlecTsa (HarpuMmep, BBHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO 3TUYECKUX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JIOCTHKECHUHN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIBHO-3TUYECKUX MPUHIMIIOB B I€ATEIBHOCTH YUYEHOTO;

3) TPy10BOr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha aKTMBHOE Y4acTHE B PEIICHUM MPAKTUYECKHMX 3a]a4 MaTeMaTH4eCKOM HaIlpaBICHHOCTH, OCO3HAaHUEM
Ba)XHOCTH MaTeMaTH4eCKOro oOpa3oBaHUs Ha NPOTSKEHUHU BCEH YKU3HU JUIsl YCIEIIHON MpodeccuoHanbHON AeSITENbHOCTH U
pa3BUTHEM HEOOXOTUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM HHIUBUIYaIbHOW TPAEKTOPUU OOpa30BaHUS U
’KU3HEHHBIX IJIAHOB € YYETOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTE;

4) 3¢TEeTHYeCKOro BOCIMTAHUS:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MAareMaTHUYeCKUX OOBEKTOB, 3ajad, pelleHUM,
paccyKIeHUM, YMEHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEl HAYYHOI'O O3HAHMS:

OpUEHTaLUEN B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS YEJIOBEKa, MPUPOJBI U OOIIECTBA, MOHUMAHUEM MaTeMaTHYeCKOW HayKd Kak c(epbl YeIOBEUECKOM NesATeNbHOCTH,



ATanoB €€ pa3BUTUS W 3HAUYMMOCTU JUJISi PA3BUTHUSl IMBWIM3AIMU, OBIAJCHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTU4eCKOU
KYJIBTYpOH KaK CPeJCTBOM MO3HAHMS MUPA, OBJIAICHUEM HAaBBbIKAMU UCCIEA0BATEIbCKOM IESITENHHOCTH;

6) pusnueckoro Bocnutanus, GopMUPOBAHUSA KYJIbTYPbI 310POBbS U SMOIMOHAJBLHOTO 0J1ATONOTYyYHS:

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBBS, BEICHUS 3I0POBOr0 oOpasa KU3HU
(3mopoBoe mHUTaHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXa, pErylspHas (Quznueckas AaKTUBHOCTH),
c(hopMUPOBAaHHOCTHIO HABBIKA peIICKCHHU, TPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JPyroro 4eloBeKa;

7) 3KOJOTM4€CKOro BOCIIMTAHUSA:

OpUEHTAIlMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHWUM JJIs pelieHus 3a7ad B O0JIACTH COXPAaHHOCTHU OKpYKaroliei
cpenbl, IJIAHUPOBAHUS TOCTYNIKOB M OILIGHKM WX BO3MOXHBIX TMOCIEACTBUI ISl OKpPYXKalollel Cpeabl, OCO3HAHUEM
r100aJIbHOTO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelnieHus;

8) amanTanum K U3MEHSIIOIUMCS YCJIOBUAM COIHAJILHOM ¥ MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJOBHUSX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3
IPAKTUYECKYIO JIEITEIIbHOCTh, B TOM YMCIIE YMEHHE YYUThCS y APYTHX JIIOAEH, TpuoOpeTarb B COBMECTHOM JESATEIIbHOCTH
HOBBIC 3HAHHS, HABBIKK M KOMIIETCHIIUU U3 OTBITA IPYTHX;

HEOOXOMMMOCThIO B (POpPMUpPOBAHUM HOBBIX 3HAHUH, (OPMYIUPOBATH HJACH, IOHATHS, TUIIOTE3bl 00 OOBEKTaX W
SBJIICHUSX, B TOM UYHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JAS(PUIIUTHI COOCTBEHHBIX 3HAHUUW W KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlUIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAllMI0 KaK BBI3OB, TPEOYIOIIHIt
KOHTPMEp, KOPPEKTHUPOBATh NMPUHUMAEMBbIC PCIICHHUS W JEeUCTBUSA, (OPMYIMPOBATH W OIICHWBATh PUCKH U IOCIEICTBUA,
(bopMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbBTATHI

B pe3synbrare ocBOoeHUS MpOTrpaMMbl IO MaTeMaTHKEe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y OOydYaromerocs
Oynytr chopMupoBaHBI ~MeTampeAMeTHbIe  pPe3yJbTaTbl, XapaKTCPU3YIOIIMECS  OBJIAJICHUEM  YHUBEPCAIbHBIMHU
MMO3HABATEIBHBIMH JICCTBUSAMHU, YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JEUCTBUSIMU M YHUBEPCAJIBHBIMU PETYJISITUBHBIMU
JICUCTBUSIMU.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble Jlorudyeckue JeMCTBUA:

BBISIBJIATH M XapaKTepPU30BaTh CYIIECTBEHHBIE NMPU3HAKK MAaTEMaTHYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXITY
MOHATUAMU, (HOPMYIUPOBATH ONPECICHUS MOHSATUN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJacCU(PUKAIIUU, OCHOBAHUS
1151 0000IIIEHUS U CPABHEHUS, KPUTEPUU MTPOBOJAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH M TMPEOOPA30BLIBATH CYXKJCHHS: YTBEPAMUTEIbHBIC U OTPHIlATENIbHBIC, CIMHUYHBIC,
YacTHBIC U 00IIKe, YCIOBHBIC,

BBISIBIISITH MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTHBOpEYUs B (pakrax, aHHBIX, HAOIIONCHHUSIX U
YTBEPKACHUSX, TIpeiaraTh KpUTEPUH JIJIsl BBISBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA,

JienaTh BBIBOBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUECHUM, YMO3AKIIOUEHUM
110 aHAJIOTHH,

pazbuparh J0Ka3aTeabCTBA MATEMATUUECKUX YTBEPXKICHHUH (MPsSMbICE U OT MPOTUBHOTO), MPOBOAUTH CAMOCTOSTEIIHHO
JI0Ka3arebCTBa MaTeMaTHYeCKUX (haKTOB, BEICTpAUBaTh apryMEHTAIUIO, IPUBOAUTH MMPUMEPHI U KOHTPIIPUMEPHI, TPUMEHSTh
METOJT MaTeMaTHYeCKON MHIYKIIMH, 000CHOBBIBAaTh COOCTBEHHBIC PACCYKICHNUS,

BBIOMpATh CMOCcO0 perieHuss ydeOHOW 3ajaud (CpaBHHMBAaTh HECKOJBKO BapHAHTOB pEIICHHUs, BBHIOMpaTh Haunbosee
MOIXOAAIIUHN C yUETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/ibCKkue AeCTBHA .

UCITOJIB30BaTh BOMPOCHI KaK MCCIIECIOBATEILCKUN HHCTPYMEHT IO3HAHUS, (OPMYIMPOBATH BOMPOCHI, (DHUKCHPYIOITUE
IPOTHBOpEYHE, MPOOIEMY, CAMOCTOSTEIBHO YCTaHABIMBAThL UCKOMOE M JaHHOE, (OpMUPOBATh THUIIOTE3Y, apryMEHTUPOBAThH
CBOIO TTO3UITUIO, MHCHUE;

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHY SKCIIEPUMEHT, UCCIICIOBAaHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4IECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSTEIHLHO (OPMYITUPOBATh 0OOOIIEHHUS W BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOTIONCHUS, NCCIICIOBAHUA,
AKCIIEPUMEHTA, OIIEHUBATh JJOCTOBEPHOCTDH MOJYYECHHBIX PE3YyIbTAaTOB, BEIBOJOB U O0OOIICHMIA;



MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIABUTATH MPEATIONOKEHUS O €Tr0 Pa3BUTHU B HOBBIX
YCIOBUSIX.

Pabora ¢ undopmanmei:

BBISBJIATH HEJOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIINH, TAHHBIX, HEOOXOMUMBIX JUJIS PEIICHHS 3aa4H;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO DPA3NTHYHBIX BUIOB H (HOpM
MpEICTaBICHUS;

BBIOMpaATh GOpMY TpEACTaBICHUS WHPOPMAIIMA U WUTFOCTPUPOBATh PEIIaeMbIe 3aJjaud CXeMaMU, JruarpaMMaMu, WHOM
rpaduKoil U UX KOMOUHAIIUSIMU;

OIICHMBATh HAJIEKHOCTh MHPOPMAIIUH 110 KPUTSPHUSIM, MPEAIOKESHHBIM WA CPOPMYITMPOBAHHBIM CaAMOCTOSATEIBHO.
KoMMyHHKaTUBHBIE YHUBeEPCAJbHbIE YUeOHbI€e TelCTBUA:

BOCIIPHHUMATh ¥ ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBHHM C YCIOBUSMH M ICJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO
BBIp@)KaTh CBOIO TOYKY 3PCHHMS B YCTHBIX M THUCBMEHHBIX TCEKCTaX, JaBaTh ITOSICHEHUS IO XOJy PCIICHHS 3a/a4H,
KOMMEHTHPOBATh IMOJTYYCHHBIH PE3YJIbTAaT;

B XOJi€ 0OCYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIaeMOIl TEMBI, MPOOIEMBbI, pelaeMoil 3a/1a4ui, BbICKa3bIBATh
Ujed, HalleJICHHbIE HA TOWCK pPEIICHMs, COMOCTABIATh CBOM CYXKIEHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB JHAJIOra,
0oOHapyXUBaTh Pa3InuMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU (popme hopMyaupoBaTh pa3HOIIacHs, CBOM BO3PaKEHHUS,;

NPECTaBIATh PE3YIbTaThl PEIICHHs 3a7aud, JKCIEPUMEHTa, HUCCIEAOBAaHUS, IMPOEKTa, CaMOCTOSTEIHHO BHIOMPATH
dbopMaT BRICTYIUICHHSI C YUETOM 3a]1a4 MMPE3CHTAIIMN U OCOOCHHOCTEH ayIuTOPUH;

NOHMMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIAMBUAYaIbHONW palbOThl MpPH pEHICHUH YYEOHBIX
MaTeMaTUYeCKUX 3a]a4, MPUHUMATh IeIb COBMECTHOM NESITEeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPabOTHI,
pacnpenensaTh BUABI padOT, JOTOBapUBATHCS, OOCYXKIaTh MPOIECC M pe3yiabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX
JIIONICH;

y4acTBOBaTh B TPYMIOBHIX (popmax paboTsl (00CYX aeHHS, OOMEH MHEHHM, «MO3TOBbIE IITYPMbID» M WHBIC); BBHITIOIHATH
CBOIO 4acTh pabOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C JAPYTUMHU YJICHAMHU KOMAaHJbI, OIICHUBATh Kaue€CTBO pe3ylbTara U
Ka4eCTBO CBOETO BKJIa/Ia B OOIIHI pe3yabTaT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBHS.



PerynsiTuBHbIEe yHUBeEpPCaJbHbIE Y4eOHbIe AelCTBUS
Camoopranuszanus:

BBISIBJIATH MPOOJIEMBI JJIsI PEUICHUS B KU3HEHHBIX M YYEOHBIX CUTYallUsX, OPUECHTUPOBATHCS B PA3IMUHBIX MOAXO/AaX
MPUHATUS PEIICHUN (MHAUBUYyaIbHOE, TPYIIIOBOE);

CaMOCTOSITEJILHO COCTaBIISATh IIJIaH, aJITOPUTM pelIeHUs 3a7aun (WM €ro 4acTh), BRIOMpATh CIIOCO0 pelieHus ¢ yuéTom
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apr'yMEHTHUPOBATh U KOPPEKTUPOBATh BaPUAHTHI PEIICHUN C YU4ETOM
HOBOU MH(MOpMaIIUU.

CaMOKOHTPO/Ib, IMOIIUOHAIbHBIN HHTEJJIEKT:

BIAJIETh CHOCO0AMU CaMONPOBEPKU, CAMOKOHTPOJS TMpollecca M pe3yibrara pelleHus MaTreMaTHYecKou 3ajaud,
CaMOMOTHBAIIUH U PeIICKCUU;

PEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPH PEIICHUH 3aJ1a4l, BHOCUTh KOPPEKTUBHI B JEATECIbHOCTh Ha
OCHOBE HOBBIX O0CTOSITEILCTB, HAMJICHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBaTh COOTBETCTBUE pe3yJbTara JEATCIbHOCTH TIOCTABJICHHOW I1I€TM M YCJIOBHUSIM, OOBSACHATH TNPUYUHBI
JOCT)KEHUS UM HETOCTHIKEHUS 1IEJIH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY;

BBIp@)KaTh AMOLIUU MPU U3YYCHUH MATeMaTUYeCKHX OOBEKTOB M (DAKTOB, /aBaTh AMOLMOHAJIBHYIO OLICHKY peIIeHUs
3a/1a4u.

HPEIMETHBIE PE3VYJ/IBTATbBI
K xoHiry oOyueHus B 7 kiaacce 00y4JaromUiCs MOIYIUT CICYIOIINE PEIMETHBIC PE3YyJIbTaThI:

PacriozHaBarh W3y4YeHHBIE TE€OMETpUYECKHE (UTYpbI, OINpEAeNsaTh WX B3aWUMHOE pPAaCIOJOXKEHHE, H300pakaTh
reoMeTpudeckrue (UTypbl, BHIOIHATh YEPTEKHU MO YCIOBHUIO 3a1a4u. V3MepsTh JTWHEHWHBbIE W YIJIOBbIE BEJIMYMHBL. Perrarh
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenarp NMPUKUJIKY U OLIEHKY JIMHEHMHBIX M YITIOBBIX BEJIIMYMH IIPEAMETOB B PEAIBHOM KWU3HU, PA3MEPOB MPUPOIHBIX
00BekTOB. Paznuyars pazMepsl STUX OOBEKTOB MO TOPSIKY BETUYHHBI.

CTpouTh 4epTeKH K TEOMETPUUECKUM 3a]]a4aM.



[lonb30BaTbcsd TpPHU3HAKAMHM PABEHCTBA TPEYTOJbHUKOB, MCIOIB30BaTh IPU3HAKK M CBOMCTBA pPaBHOOEIPEHHBIX
TPEYTOJIbBHUKOB IIPU PEIICHUU 3a]1a4.

ITpoBOAUTE JIOTHYECKUE PACCYKIAECHUSA C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX TEOPEM.

ITonp30BaTbCAd INpPU3HAKAMU PABEHCTBA IIPSAMOYTOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM MEIMaHbl, MPOBEAEHHOU K
TUIIOTEHY3€ MIPSMOYTOJIBHOIO TPEYIOJIbHUKA, B PEIICHUU F€OMETPUUYECKUX 3a1a4.

OnpenensaTe NapajyIeNbHOCTh MPSAMBIX C IMOMOIIBIO VYIJIOB, KOTOpble oOOpa3dyeT ¢ HUMHU cekymas. Omnpeaensirb
[1apaJIJIEIBHOCTD MIPSIMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM MPSAMOM 10 TOYEK APYrOU MPSIMOMU.

Pemars 3a1aun Ha kieTyaToi Oymare.

[IpoBOAUTH BBHIYMCIECHHUS W HAXOAUTh YMCIOBbIE W OYKBEHHbIE 3HAUEHHS YIJIOB B TE€OMETPUUECKUX 3ajlayax C
UCIIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJbHUKOB, CBOMCTB YIJIOB, 0OPAa30BAHHBIX MPH MEPECEUECHUH BYX
NapaJiyIeIbHBIX MIPSAMBIX CEKYIIEH. Permare mpakTuyecKue 3a1a4yv Ha HaX0XKJACHUE YITIOB.

Bnagets mnonsituem reomerpuyeckoro wmecra touek (I'MT). Omnpenensite OUCCEKTpUCY YIIa W CEPEIUHHBIN
NEPICHAUKYISIP K OTPE3Ky KaK IeOMETpUYEeCKHe MecTa ToueK. Ilonb30BaThCs MOHATUEM I€OMETPUYECKOIO MECTa TOUYEK
(I'MT) npu noka3areiabCTBE FeOMETPUUECKUX YTBEPIKICHUH U NIPU PELIEHUH 3a]1ad.

@opMyIMpOBaTh ONPEAEICHU OKPYKHOCTH M Kpyra, XOpAbl U JAuaMeTpa OKPYKHOCTH, YBEPEHHO BIIAJEThb HX
CBOMCTBAMH. YMETh JOKa3bIBaTh U IIPUMEHATH OTU CBOWCTBA IIPU PELICHUU 3a/1a4.

Biagers MOHATHEM OINKMCAaHHOM OKOJIO TPEYrOJbHHUKA OKPYXXKHOCTH, YMEThb HAXOAUTh €€ LeHTp. Jlokas3bIBaTh U
UCMOJB30BaTh (DAKThI O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTroJbHUKA NEPECEKAIOTCS B OJJHON TOUYKE, U O TOM, YTO CEpEANHHBIE
NEPIEHIUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE.

Bnaners moHsiTHEM KacaTreNbHOW K OKPY>XKHOCTH, IOJb30BATHCA TEOPEMOW O MEPIECHAUKYISIPHOCTH KacaTeIbHON WU
paguyca, IpOBEIEHHOIO K TOYKE KacaHusA. JlOKa3bIBaTh PAaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, MPOBEAEHHBIX W3
OJITHOM TOYKH, U IPUMEHSATH 3TO B PEIICHUU F€OMETPUUECKUX 3a/1a4.

JI0Ka3bIBaTh U MPUMEHATH IPOCTEUIINE TEOMETPUIECKUE HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOINUTH OCHOBHBIE T€OMETPUUYECKHUE ITOCTPOCHHUS C TIOMOIIBIO [IUPKYJIA U JTUHEUKH.



K xoHity 00yueHus B 8 kiacce o0ydaromuiics: MoJIyquT CIEIYIOIMIHNE IPEIMETHbIC PE3Y/IbTaThI:

Pacno3naBate OCHOBHBIE BHUJIBI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJb30BATHCS MX CBOMCTBAMU IPU PEIICHUH
reoOMeTPpUUECKUX 3a7ad. Paznuyars Mpu3HAKU U CBOWMCTBA MapajuiesiorpamMma, pomOa U MpsSMOYTojibHUKA, JOKa3bIBaTh UX U
YBEPEHHO MPUMEHSTH MPU PEIICHUHA T€OMETPUUECKUX 3a/1a4.

Ncnonws30BaTh cBOMCTBA TOUKH MEPECEUCHUS MEIMaH TPEYrojdbHUKa (IIEHTpa Macc) B pEIICHUH 3a/1ad.

Brnanete mnoHSTHEM CpEIHEN JMHUM TPEYrOJIbHUKA W Tpaneluu, MPUMEHATh HMX CBOWCTBA IMpPU PEHICHUU
reomeTpuueckux 3agad. Mcnonb3oBarh TeopeMy dDaneca U TEOPEMY O MNPONOPLMOHAIBHBIX OTpPE3Kax, MPUMEHSITh UX JJIs
pelIeHUs MPAKTUYECKUX 3a7a4.

Pacno3naBarh HEHTpaIbHO-CUMMETPUYHBIE (DUTYPHI U UCTIOIB30BaTh UX CBOMCTBA MPH PEIICHUH 3a]1a4.

Brnanerp moHsATHAMHU MOA00USI TPEYroJIbHUKOB, KOA(QHUIIMEHTa TMOA00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0OHBIX
TpEyrodbHUKOB. MIMETh mpencTaBieHue o npeodpa3zoBaHur Moa00us U o nmomoOHbIX (urypax. [lons3oBaTbes nMpu3HAKaMU
noo0usl  TPEYrOJIBHUKOB TIPU  pEIIeHWH TEeOMETpUYeCKHMX 3ajad. Jloka3piBaTh M NPUMEHSITH  OTHOIIEHUS
IIPOTOPIIMOHAILHOCTH B TIPSMOYTOJIBHBIX TpeyroibHUKaX. [[puMeHsTh 1o1001e B MPAKTUUECKUX 3a/1adax.

BeiBonuTh M HCHONB30BaTh MpocTeimue QopMynbl i IUIOMAAM TPEYrolibHUKa, MapajuiesiorpaMma, pomba u
Tpaneuuu. BeraucisaTe (pa3inyHbIMU CIOCO0AMHU) TUIONIAAb TPEYTrOJbHUKA U IJIOMIAA MHOTOYTOJNIBHBIX (UTYD (TMOIB3YACH,
rJe HEOOXOAMMO, KaJbKYASTOpOM). 3HaThb OTHOUIEHUE IUIOIMIAJNeld MOJOOHBIX (UTyp W MPUMEHSATHh MPHU PEIICHUH 3ajad.
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3aa4ax.

[Tonb3oBatbes Teopemoit [Iudaropa nms pereHnss reoMeTpUYECKUX U MpaKTUIecKuX 3a1ad. CTpOUTh MaTeMaTH4YeCKYIO
MOJIEJIb B MPAKTUYECKUX 3a7ja4aX, CAMOCTOSATENbHO JeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnaners moHATHEM BOMCAHHOTO M LEHTPAJIBHOIO yIia, yIjla MEXy KacaTelIbHOW U XOPIOM, OMMCAHHOW M BIMCAHHOMN
OKPY>KHOCTH TPEYTOJIbHUKA U YETBIPEXYTOJIbHHUKA, IPUMEHATH UX CBOWCTBA IPU PELICHUHU 3a]1a4.

[IprMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJAEIMW JUIS 3a7a4 PEalbHOW KU3HU U
MIPOBOIMTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHUEM MOA00MS M TPUTOHOMETpUH (TOJB3YSICh, TJe HEO0OXOIUMO,
KaJIBKYJISITOPOM).



K xoniy oOy4enus B 9 kiacce o0yJaromuiics MoIyduT CIEAYIONUE TPEAMETHBIE PE3yabTaThI:

3HaTh TPUTOHOMETPHUYCCKHE (YHKIIMM OCTPBIX YIJIOB, YMETh HAXOIWUTh C WX ITOMOIILIO PA3JIMYHBIC AJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelIeHrue TPSIMOYTOJIbHBIX TPEYTOJBHHUKOB»). HaxomuTh (C MOMOIIBIO KaJIbKYJISATOPA)
JUTHHBI ¥ YTJIBI JIJIS1 HETAOJMMYHBIX 3HAYCHHM.

[Tomb3oBaTbess  (opMyJlaMd TIPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM TOXIACCTBOM JUISI HAXOXKICHUS
COOTHOIIEHUH MEKIy TPUTOHOMETPUUECKUMHU BETUIHHAMH.

Jloka3bIBaTh TEOPEMY CHHYCOB W TEOPEMY KOCHHYCOB, MPUMEHATh WX IS HaXOXKJICHHS Pa3IMYHBIX JJIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTOJBHUKOBY), MPU PEHICHUU T€OMETPUYCCKUX 3a7ad. [I[pUMEHSATh MOJyYCHHBIC 3HAHUS TPH
pEIICHUY MPAKTHYECKUX 3a1a4.

[IpMeHAT, TPUTOHOMETPHIO B 3aJadaX Ha HAXOXJACHHUE ILIOMIATH, BBIBOAWTH W BIIAJIETh TPUTOHOMETPUYCCKUMU
dopMynamu IS TJIOMATU TPEYTONbHKKA, MTapajuiejiorpaMmma, poM0a, Tpareiyy, BEIBOJUTL U PUMEHATH hopMyny ['epona u
dbopMyy JIIS TUTOIIAM BBITYKIIOTO YEThIPEXYTOIBHUKA.

HmeTh npeicTaBlIeHHe 0 TOMOTETHH, IPUMEHSTh B IPAKTHYCCKUX CUTYaIHSX.

Hcnonr3oBark TeopemMbl UeBbl 1 MeHenast pu pelieHUH 3a,/1au.

Hcnonp30BaTh TEOPEMBI O BIUCAHHBIX YITIaX, yIIaX MEXIy XopAaMH (CEKYIIUMHU) U YT MEXKy KacaTeIbHON B XOPIoi
NPY PEIIeHUU TeOMETPUIECKUX 3a/1a4. JJoKka3pIBaTh U IPUMEHSTH TEOPEMBI O TIPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpare KacaTelIbHOM.

Brnanerp moHsATHEM KOOpIWHAT Ha IJIOCKOCTH, pabOTaTh ¢ YpaBHEHHEM NPSIMON Ha TUIOCKOCTH. BlajeTh MOHATHAMHU
yrIoBoro ko3¢ duiimeHTa u cBOOOTHOTO WieHa, TOHMMAaTh WX F€OMETPUYCCKHI CMBICI M CBS3b YITIOBOTO KOA(hQHUIIMEHTa C
BO3pacTaHMEM W yObIBaHMEM JUHEWHOW (QYHKUIMUA. YMETh pemiarb METOJAOM KOOpAMHAT 3aJadyd, CBS3aHHBIE C
MapajuieIbHOCTHIO U IEPICHAUKYIISIPHOCTHIO TPSIMBIX, TIEPECEUCHUEM MPSMBIX, HAX0XK/ICHUEM TOYEK MePeCceUeHusI.

BeiBonmuTh U BIAJETh ypaBHEHHEM OKPYXKHOCTH. VICMOnb30BaTh METOA KOOPAWHAT MJIsi HAaXOXKICHUS TEepeceueHUui
OKPYXHOCTeH u TpsMbIX. Bragets dopMmynaMu paccTOSHUS OT TOYKH JIO0 TPSIMOM, IJIOMIATM TapajjiesiorpaMMa B
KOOpIMHATAaX, WMETh MOHATHE 00 OPHEHTHPOBaHHOW TuTomEanAu. Iloap30BaThCS METOAOM KOOPAWMHAT Ha IUIOCKOCTH,
MPUMEHSTh €ro TMPH PEHICHUH TEOMETPHUECKUX M TMPaKTUYECKHX 3amad. [IpuMeHATh MeTom KOOpAWHAT B TPAKTHUKO-
OpPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a49ax.



BnageTs moHsATHEM BeKTOpa. YMETh CKJIaJbIBaTh M BBIYUTATh BEKTOPHI, YMHOXKaTh Ha YHUCIO, BJIAJETh TPABHIAMHU
TpeyrojibHUKa M TMapajienorpamMma. Bragerb NpakTUYECKUMU HHTEPHPETALUSMU BEKTOPOB. YBEPEHHO MOIb30BATHCS
KOOpJMHAaTaMu BeKTOopa. BianeTs ciokeHneM U BBIYUTAHHEM BEKTOPOB, YMHOKEHHEM BEKTOPA Ha YHCIIO B KOOPAWHATAX.

Wwmets mpencrapieHne o Oa3uce (Ha TIIOCKOCTH). PackmaapiBaTh BEKTOpHI MO Oa3ucy. PackmanbiBaTh BEKTOPBI CHII C
MTOMOIIBI0 TPOCHIUPOBAHUS M TPUTOHOMETPUYCCKHX COOTHOIICHUH. [IpUMEHSATH MONyYeHHBIC 3HAHWUSA B TPOCTEHIIHMX
(duznyuecKkux 3amayax.

Bnagerp TOHATHEM CKaJSAPHOTO TPOU3BEIACHHS BEKTOPOB, TOHUMAaTh €r0 TEOMETPUYECKUNW CMBICT U YBEPEHHO
MOJTH30BATHCSL €T0 BBIPAKEHUEM B JIEKAPTOBBIX KOOpAMHATAX. 3HATH AUCTPUOYTHBHOCTH CKAJSIPHOTO TMPOW3BEACHUS U €T0
CBSI3b C TpoenupoBaHueM. [IpUMEHSTH CKaJIspHOE IMPOU3BEIECHUE BEKTOPOB MJS HAaXOXKICHHUS JUIMH W yIioB. PemaTh
reOMETPUYECKHE 3aJauyd C TIOMOIIBIO0 CKaJSIPHOTO MPOM3BEACHHA. VCIONIb30BaTh CKalsipHOE MPOU3BEICHHE BEKTOPOB B
anreOpanyeckux v GU3NIECKUX 3a/1a4ax.

BrnageTs MOHATUSAMH TPAaBWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXXKHOCTH, JJIMHBI JIYyTd OKPY)KHOCTH M PaJMaHHOU
MEpHI yIIia, BBIYUCIATH IUIOMIAAL Kpyra u ero yactei. I[lonumars cmbicn yucna w. [IpuMeHATh MOJTydeHHBIE YMEHHS MPH
peIIeHNH TPaKTUISCKUX 3a/1a4. 3HaTh UCTOPUUECKHE CBEICHHS 00 M3MEPEHUH JUTUHBI OKPY>KHOCTH | TIIOMIAH KPyTa.

HmeTh mpencraBieHHe O MPeoOpa3oBaHUU TUIOCKOCTH, O JBIDKCHHSX. HaxoauTh OCH, IEHTPHl CUMMETPUU (QUTYP,
IICHTPHI TTOBOPOTA, HAXOAUTH KOMITO3UIIUH MPOCTEUIITUX TIpeoOpazoBanuil. [IpUMEHSITh TBUKCHHS TIOCKOCTH MPHU PEIICHUN
reOMETPUICCKUX 3a/1a4.

[IpuMeHATh MONyYCHHBIC 3HAHWS Ha TPAKTUKE — CTPOUTh MAaTeMAaTHYCCKUE MOJICIH IS 3a/a4 peajbHOW >KU3HH |
IPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C MPUMEHEHHEM IONO0OHS W TPUTOHOMETPUYCCKUX (PYHKIUHU (TIONB3YACH, TE
HEO0OX0IMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KJIIACC
KoJsimuecTBo yacon DJIeKTPOHHbIE
Ne n/m | HaumeHoBaHue pa3/iesioB M TeM NMPOrpaMMbl (pposIe)
Beero Kourposnbubie | Ipaktuueckme | 00pasoBaTelibHbIE
padoThI padoThI pecypchl
Hauvana TeOMETpHH. [IpocTeiimue reoMmeTpuyecKme httos://m.edsoo.ru/OH1
1 ¢burypsl u ux cBoiicra. M3mMepeHne reoMeTpruuecKux 28 1 SRI5D8
BEJIMYUH Pa;
https://m.edso0.ru/0O6K
2 TpeyronbHUKT 19 1 FIMD09
https://m.edsoo.ru/WM
3 [TapannensHocTh. CymMmMa yIIIOB MHOTOYTOJIbHUKA 15 1 NNDBJAT
4 [IpsimoyronpHBIE TPEYTOILHUKN 7 https.//m.edsoo.ru/J2A
pAMOYT peyr OW40ZS
5 ['eomeTrpuueckue HepaBeHCTBA 5) 1 https://m.edsoo.1/AS1
P P XQD16L
OKpyXHOCTb. [ €eOMeTpHUECKHE MECTa TOYEK. https://m.edso00.ru/D9C
6 . 18 1
[TocTpoeHus ¢ MOMONIBIO TUPKYIIS U JIMHEHKHU PUBZKB
7 [ToBTOpEeHME, 0000IICHUE, CHCTEMAaTU3AIUs 3HAHHUIA 10 1 gtst?;éldrrn.edsoo.ru/59w
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4
https://m.edsoo.ru/59W0SIXS4

8 KUIACC

KoaunuyecTBo yacoB

Ne HaunmeHoBaHMe pa3iesioB U TeM K i DJIeKTpOHHbIe (LM POBHIE)
n/n NMPOrpaMmblI Bcero OHTPOJILHEIC | HIPAKTHUCCKHE | 650 a30BaTeIbHBIE pECyPChI
padoTbI padoThI
1 YeTbIpEXyroJIbHUKI 22 1 https://m.edsoo.ru/JEACIOAAS
2 [Momo6ue 16 1 https://m.edsoo.ru/31IPE93YZW
3 [Tnomane 16 1 https://m.edsoo.ru/YFYPZ83VS
4 Teopema Iudaropa u Hauana TPUTOHOMETPUU 18 1 https://m.edsoo.ru/MVNV3KOWW
5 YIIbI H YCTEIPEXYTOTLHHKH, CBA3AHHEIC C 20 1 https://m.edso0.ru/CBCOZUV2X
OKPY>KHOCTBIO
6 HOBTOP erme, 060bmerHe, CHCTeMATH3AIMA 10 1 https://m.edsoo.ru/ANLME6DJB
3SHAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
9 KJIACC
KoJsimuecTBo yacos

Ne n/m HaumeHoBaHMe pa3iesioB U TeM KorTno e | TIpaKTHIecKie JuekTpoHHbIE (LU pOBbLIE)

B NMPOrpamMmmbl Bcero HTPOJIBHEI PaKTHHECKH oOpa3oBaTesibHbIE PeCypChl

padoThbI padoThbI
1 Pemenne TpeyroiabHUKOB 22 1 https://m.edsoo.ru/FBSYV8L95
2 [Tonobue TpeyroJ-HUKOB 12 1 https://m.edsoo.ru/PCDUDZWB5
3 Meroa koopauHaT 10 1 https://m.edso0.ru/3J8GMLGWA
4 BexTopsl 20 1 https://m.edsoo.ru/710UZGLOW
5 JlivHa OKPYKHOCTH | IJIOLIa/Ib Kpyra 16 1 https://m.edso0.ru/JG33QNB5Q
6 JIBY>KEHUS TJI0CKOCTH 10 https://m.eds00.ru/QSSDFGVC6
7 HOBTOP CHHE, 0000MEHNE, CHCTEMATHIAINA 12 1 https://m.edsoo.ru/B4VQTV6JJ
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB
https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ










MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

IMPOI'PAMMBbI
7 KIIACC
Kon . .
e e e IIpoBepsiemble npeMeTHBIE Pe3yabTaThl 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111€r0
ST o0pa3oBaHus
6 l'eomerpust
Pacnio3HaBaTh W3y4YeHHBIE TEOMETPHUYECKHE (UTYpBI, OIpPENeNsATh WX B3aWUMHOE PpAacIoOJOKeHHe, H300paxarhb
6.1 reoMeTprUecKre (PUTypbl, BHITIOIHATh YEPTEXKH TI0 YCIOBHUIO 3a/1auil. VI3MepsTh JIMHEeHHbIe U YITIOBbIE BETMYMHBL. Permars
3aJa4M Ha BBIYKMCIICHHUE JUTMH OTPE3KOB U BEIWYHH YITIOB
6.2 Jlenatb TpyOyr0 OIEHKY JIMHEHHBIX W YIIIOBBIX BEJMYWH MPEIMETOB B PEaTbHOM KU3HH, Pa3MEPOB MPUPOIHBIX 0OBEKTOB.
Paznuyars pazmepsl 3TUX 0OBEKTOB MO NOPSAIKY BETHUHUHBI
6.3 CTpouTh YepTeKH K TeOMETPUUECKUM 3a/lauaM
6.4 [Tonmp30BaThCsl TpPHU3HAKAMH PABEHCTBA TPEYrOJILHUKOB, WCIOJNb30BaTh TPU3HAKM W CBOWCTBA PaBHOOEIPEHHBIX
TPEYrOJIbHUKOB ITPU PELICHNH 3a/1a4
6.5 IIpoBOIUTH JTOrHYECKHE PACCYKAECHUS C UCIOIb30BAHHMEM FE€OMETPHUUECKUX TEOPEM
6.6 [Tonp30BaThCs MpU3HAKaMH PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIUaHbl, IPOBEAEHHON K THIIOTEHY3€
IPSIMOYTOJIHOTO TPEYTOJbHUKA, B PELICHUH T'€OMETPUYECKUX 3a/1a4
6.7 Omnpenenats NapaieIbHOCTh MNPSAMBIX € [TOMOIIBIO YIJIOB, KOTOpbIE uo6pa3yeuT C HHMM CeKymias, 9HpeﬂeHﬂTB
[apajyIeIbHOCTh MPSIMBIX C MIOMOIIIbIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NMPSIMOM 10 TOYEK JIPyroi npsaMoii
6.8 Pemare 3amaun Ha kieTyaToi Oymare
[IpoBoaUTh BBIYMCIEHMS W HAXOAUTb 4YHCIOBbIE M OyKBEHHBIE 3HAUCHMsI YIVIOB B TIEOMETPUYECKHMX 3ajadax C
6.9 UCIOJb30BAaHUEM CYMMBI YIJIOB TPEYrOJILHUKOB U MHOTOYTOJIbHMKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX NpHU IEepECEUeHUU
JIBYX HapaJljieNIbHbIX MPSAMBIX ceKylleil. Pemars npakruyeckue 3ajaul Ha HaX0XKJICHHE YITIOB
6.10 BrnaneTrs noHsATHEM r€OMETPUUYECKOTO MECTa TOUEK. YMETh ONPEAEIATh OMCCEKTPHUCY YIVIa U CEepeIMHHBINA NepIeHIUKYIAP K
OTpEe3Ky KaK TeOMETPHUUECKUEe MECTa TOYEK
6.11 dopMynupoBaTh OINpeeNeHUs] OKPYKHOCTH M Kpyra, XOpAbl U JUaMETpa OKPY)KHOCTH, IOJIb30BATHCS MX CBONCTBAMHU.
YMeTh MPUMEHSTh 3TH CBOICTBA MPU pEIIEHUH 3a/1a4
6.12 BrnaneTs MOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHHKA OKPY)KHOCTH, YMETh HaxoauTh €€ 1eHTp. Ilonb3oBarbes (akramu o




TOM, 94TO OMCCEKTPHCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, YTO CEPEAMHHBIC MEPICHIUKYISIPHI K
CTOpPOHAM TPEYroJbHUKA IEPECEKAIOTCS B OAHOM TOUKE

Bnaners nonaTueM KacaTeiabHOM K OKPYKHOCTH, IIOJIb30BAaThCSl TEOPEMOM O MEPIECHANKYISIPHOCTH KacaTeJIbHOW U pajanyca,

6.13 MIPOBEAEHHOTO K TOUKE KacaHUsI
6.14 [Tosib30BaThCs NPOCTEHILIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, IOHUMATh UX MPAKTUUYECKUM CMBICI
6.15 [IpoBoAUTH OCHOBHbBIE TE€OMETPUUECKHE MOCTPOECHUS C OMOIIBIO LIUPKYIIS U TMHEUKHU
8 KJIACC
Kon . .
R et IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTaThbl 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHON NPOrpaMMbl OCHOBHOTI'O 00111ero
pesyinTana o0pa3zoBaHus
6 T'eomerpust
6.1 Pacrio3HaBaTh OCHOBHBIE BH/bI UETHIPEXYTOJIBHUKOB, WX OJJIEMEHTHI, IOJIb30BaThCSl HX CBOWCTBAMU TMPH PELICHUU
reoMeTPUUYECKUX 33134
6.2 [IpuMeHsTh CBOMCTBA TOUKH NEPECEUEHHUs] MeIMaH TPEeyrojbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4
Bnagery moHsATHEM cpeqHel JIMHUM TPEYrojibHWKAa W Tpareluuy, MPUMEHSITh UX CBOICTBA MpPU PEIICHUU T'€OMETPUUYECKUX
6.3 3agad. Ilosmb3oBaThes Teopemoit daseca M TEOPEMOM O MPOMOPIUOHATIBHBIX OTPE3Kax, MPUMEHSATh MX IS PEHICHUS
MPaKTHYECKUX 3a]a4
6.4 [IpumeHsTh NpU3HAKK 110100Ms TPEYTOJbHUKOB B PEIIEHUH T€OMETPUYECKUX 3a/1a4
65 [Tonw3oBaThest Teopemoit Iludaropa mns pemeHus TEOMETPUECKHX U NPAKTHHECKHX 3ajal. CTpouTh MaTeMaTHU4eCKylo
MO/JIe/Ib B MPAKTUYECKUX 3a/lauyax, CAMOCTOSTEIbHO JAeNaTh YepTEXK 1 HaXOAUTh COOTBETCTBYIOIIHNE UIUHbI
6.6 Bnagerps moHsATHSMU CHHYCa, KOCHHYCAa M TaHI€HCA OCTPOrO yIiia MPSIMOYrOJbHOTO TpeyrojbHuKa. lloip3oBarbes 3TUMU
MOHATHAMH JUISl pEIICHUS TPAKTUUECKUX 3a]a4
6.7 Boruncnsate (pa3nuyHbIMU CIIOCOOAMU) IUIOLIAAb TPEYrojdbHUKA M IUIOIIATd MHOTOYTOJIBHBIX (uryp (monb3ysch, TIIe
HE00X0IMMO, KalIbKyIaTopoM). [I[puMeHsITh nmoydeHHbIe YMEHHUS B MPAKTHYECKUX 3aa4ax
6.8 Brnagetp moHATHUSMU BIIMCAHHOTO U LEHTPAIBHOTO YIJIa, UCTIOJIh30BaTh TEOPEMBI O BIIMCAHHBIX yITIaX, YINIaX MEXIY XOpaaMu
(CeKyIMMu) u yriae MeXy KacaTelbHOU U XOPAOH MpHU pelIeHUH TeOMETPUUECKUX 33134
6.9 Brnagers moHSATHEM OMHCAHHOTO YETHIPEXYTOJNbHUKA, MPUMEHSITh CBOMCTBA OMHCAHHOTO YETHIPEXYTOJIbHUKA MPH PElICHUN
3azau
6.10 [IpuMeHsTh MOJy4YEeHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MaTeMaTUUECKUE MOJIETH ISl 3a]1a4 peaibHOM KU3HU U POBOJIUTH

COOTBCTCTBYIOIIUC BbIYUCIICHUS C IPUMCHCHUCM HO)IO6I/IHI/I TPUTOHOMCETPUHN (HOJ'II)3y5ICB, Iac HCO6XO,I[I/IMO, KaJ'ILKYJ'ISITOpOM)




9 KVIACC

rff)(:f:;epﬂeMoro IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI 00pa30oBaTe/bHON NPOrPaMMbl OCHOBHOTI'O 00111ero
T o0pa3oBaHus
6 T'eomerpust

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YINIOB, HAXOJIUTh C MX MOMOIIBIO PA3JIMYHBIE IEMEHTHI MPSIMOYrOJIbHOIO

6.1 TPEYroJibHHUKa («pelIeHHEe MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxomuTh (C MOMOIIBIO KaJIBKYISATOPA) AJIUHBL U YITIBI JUIS
HETaOIUYHbBIX 3HAYCHUH

6.2 [Tonb3oBaThest opMylnaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXAECTBOM JJISi HAXOXKJICHHSI COOTHOIICHUMN
MEXAY TPUTOHOMETPUYECKUMU BEIUYNHAMU

6.3 Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HAXOXACHUS PA3IUYHBIX D3JIEMEHTOB TPEYrojbHUKA («pelIeHne
TPEYTOJIbHUKOBY), IPUMEHSATh UX IPU PEIICHUH T€OMETPUUYECKUX 3a/1a4
Bnagerp mnoHsTHSAMH TpeoOpa3oBaHUs MOAO0OMSA, COOTBETCTBEHHBIX 3J€MEHTOB NOJO00HBIX ¢uryp. Ilomb3oBaThes

6.4 CBOMCTBaMM MOJOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIUHBI U HaXOIUTh YIIIbI Y MOAOOHBIX duryp. [IpumeHsaTh
CBOICTBa M0100MS B MPAKTHUECKUX 3a7a4yax. YMETh PUBOIUThH IPUMEPHI HOJOOHBIX QUTYp B OKPYKAIOLIEM MUPE

6.5 [Tonp30BaThCs TEOPEMAMHU O IPOU3BEICHUH OTPE3KOB XOP/, O MPOU3BEIEHUH OTPE3KOB CEKYIIUX, O KBaJpare KacaTreJIbHON

6.6 [lonp30BaTbCsl BEKTOpaMH, IOHUMATh HUX T€OMETPUYECKUH U (PU3MUECKUH CMBICHI, MPUMEHATh HMX B PELICHUU
reOMETPHUECKUX U pU3NUeCcKUX 3a1a4. [IpMMeHsATh CKalsipHOE NPOU3BEICHNE BEKTOPOB sl HAXOXKAECHUS JUIMH U YIJIOB

6.7 [Tonp30BaTHCSI METOAOM KOOPIMHAT HA IUIOCKOCTH, IPUMEHSTh €r0 B PEIICHUH F'€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4

6.8 Brnaners NOHATUAMM NMPaBUWIBHOIO MHOTI'OYTOJIbHMKA, JUIMHBI OKPYKHOCTH, JAJUHBI AYTH OKPYXHOCTU U paJuaHHON Mephl
yIjia, yMeTh BBIYMCIATH IUIONIAIb Kpyra U ero yacteil. [IpuMeHsTh noyyeHHble YMEHHUS B IPAKTHUECKUX 3aa4ax

6.9 Haxoaute ocu nim HeHTpbl CUMMETPUH QUTYpP, IPUMEHSTh ABUKEHHS IUIOCKOCTH B IIPOCTEHIINX Cllydasx
[IpuMeHATh NOJy4YEHHBbIE 3HAHMS HAa IPAKTUKE — CTPOUTh MareMaTWdyeckue MOZEIM A 3alad peallbHOM KU3HU U

6.10 IIPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHHUS C NPUMEHEHUEM IMOJOOMSIM TPUTOHOMETPUYECKMX (QYHKIMH (IONb3ysch, Te

HE00X0TMMO, KaJIbKYJIATOPOM)




HNPOBEPAEMBIE JIEMEHTBI COAEPKAHU S

7 KIIACC
Kon IIpoBepsieMblii 37 1eMEHT COAEPKAHUSA
6 l'eomerpus
6.1 HavanpHble nonsTus reomerpuu. Touka, mpsimas, OTpPE30K, Jyd. Yroi. Buuabl ymioB. BepTukanbHble M CMEXKHBIE YIVIBI.
buccekrpuca ymia. JIomanass, MHOroyroibHuK. [lapajnenbHOCTh M NEPIEHANKYISPHOCTD MPSMBIX
6.2 Cummerpuusble purypbsl. OCHOBHBIE CBOICTBA 0CE€BOIM CUMMETpUH. [IpuMepbl CUMMETPUH B OKPYXAIOIIEM MHUpE
6.3 OcCHOBHBIE IOCTPOEHUS C TIOMOUIBIO IIUPKYIS U TuHelku. TpeyronbHuk. BeicoTa, Mennana, OuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEpEHHBIN U paBHOCTOPOHHUH TpeyronbHUKH. HepaBeHCTBO TpeyrojbHUKa
6.5 CaolicTBa ¥ IpU3HAKU paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa TPEYTOJILHUKOB
6.6 CBolicTBa M IPHU3HAKHK MTApAJUIEIBHBIX NMpsMbIX. CyMMa yIJIOB TPEYroJbHUKA. BHEMHNE yIibl TpeyrojabHUKa
6.7 [IpssMOyronpHbIil TpeyronbHUK. CBOMCTBO MEIMAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K THUNOTeHY3€e. [Ipu3Haku
paBEHCTBA NPSIMOYTOJIbHBIX TPEYrOJIbHUKOB. I IpsIMOYTOJIbHBIN TPEYTOJIBHUK C YIIIOM B 30°
6.8 HepaBeHcTBa B reomerpuu: HEpaBEHCTBO TPEYrojbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TeopeMa O OOJblleM yIje U
OoJpIIIel CTOPOHE TpeyroJbHHKA. [IeprIeHIuKYIsAp U HaKJIIOHHAs
6.9 I'eomerprueckoe MecTo Touek. brccekrpuca ymia M CEpeAVHHBIA NEPNEHIUKYISAP K OTPE3Ky KaK I€OMETPUYECKHE MeCTa
TOYEK
6.10 OKpyXHOCTh M KPYI, XOp/la U JAHAMETP, UX CBOMCTBA. B3ammHOE€ pacrosokeHue OKpYKHOCTU U npsamou. KacarenbHas u
CeKyIlasi K OKPY>KHOCTHU
6.11 OxpyXHOCTb, BIIUCAHHAs B yrojl. BircanHas u onucaHHas OKPYKHOCTHU TPEYrojJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpust
6.1 YetsipéxyronbHuku. [lapaienorpamm, ero npu3Haku M CBONCTBA
6.2 [IpsiMoyrosbHUK, poM0, KBaJpaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHOOOKas Tpanenus, €€ CBOWCTBa U NpU3HaKu. [IpsMoyronbHas Tpanenus
6.4 Merton ynBoenus Mmeauansl. LleHTpanbHas cuMMerpus. Teopema Qaieca U Teopema 0 IPONOPLHUOHAIBHBIX OTPE3KaxX
6.5 CpenHue IMHAK TPEyrojpHUKa U Tpanenuu. LleHTp Macc TpeyrojabHuKa




6.6 [Mono6ue TpeyroabHUKOB, K03 durment nogoous. [Ipusnaku mogoOus TpeyroibHUKoB. [lpuMenenne mogoOus npu pereHnn
MPAKTUYECKUX 3314
6.7 @opMyIbl JUTs IJIOIAM TPEYTOJIbHHUKA, TAapaJlIeIoTpaMMa, poM0Oa U Tparnenun
6.8 CoiicTBa muonaaeii reoMmerpudeckux Guryp. OTHOLICHHE TUIONMAAeH TOAOOHBIX GUryp
6.9 Brraucnenue miomnaieil TpeyroJbHIKOB M MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare
6.10 Teopema [udaropa. [Ipumenenne Teopemsl [Indaropa nmpu pemeHnr NPaKTUISCKUX 33124
6.11 CuHyc, KOCHHYC, TaHT€HC OCTpPOTO YIJIa MpPSMOYTOJBHOTO TpeyrojbHHWKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°
6.12 BrucaHHbIE ¥ EHTPAJIBHBIE YITIBI, YTOJI MEXKY KACATEIBHOW U XOPIOH. YIIIBI MEXAY XOpAaMHU U CEKyILIUMU
6.13 BrnncanHble ¥ onMcaHHbIE YEThIPEXYTOJIbHUKU
6.14 B3aumHoe pacnonoxeHnue AByX okpykHoctell. Kacanue okpyxHocteil. O01ue kacaTelbHbIE K IBYM OKPY>KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COEPKAHUS
6 ['eomerpust
6.1 Cunyc, kocunyc, TanreHc yroB oT 0 1o 180°. OCHOBHO€ TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIbI IPUBEICHUS
6.2 Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TE€OpeMa CHHYCOB. PelleHne MpakTHYECKHX 3aJad C MCIOJb30BAHUEM TEOPEMbI
KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobOpazoBanme moaooust. [lomodre COOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 pou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYILINX, TeOpeMa O KBajpare KacarelbHON
6.5 Bekrop, umHa (MOOyib) BEKTOPa, COHAIIPABIECHHBIE BEKTOPHI, IPOTHUBOINOJIOKHO HAINPABIEHHBIE BEKTOPHI, KOJIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpaALlK Ha/l BEKTOpaMHu. Pa3iioskeHrne BEKTopa 10 JByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkaJiipHOE IPOU3BEICHHE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKAECHUS JUIMH U YIJIOB
6.7 JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YpaBHEHHUS MPSAMON U OKPY)KHOCTHU B KOOPAMHATAX, [IEPECEUEHUE OKPYKHOCTEH U MPSIMBbIX.
MeTo/1 KOOPJIMHAT U €r0 IPUMEHEHUE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpykHOCTHU. ['pajtycHast ¥ pajiuaHHas Mepa yIia, BBIYUCICHHE JJIUH YT OKPY)KHOCTEH
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MPOBEPSIEMBIE HA OI'D [1I0 MATEMATHUKE TPEEOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbLHON TPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUSA

Ko . >

I OI:;e SEMOLO IIpoBepsiemble TPeGOBaHUSA K NPEAMETHBIM pe3yJbTaTaM 0CBOEHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
poBep OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

TpeOoBaHMS

YMeHHe OnepupoBarh MNOHATUSAMHU: MHOXKECTBO, IIOJMHOMKECTBO, OIl€palMy HaJ MHOXKECTBAMH; YMEHHE OIIEPUPOBATH
MOHATUAMU: Tpad, CBSI3HBINA rpad, AepeBO, LUKI, MPUMEHATh UX MPH PEIICHUU 3aJlad; YMEHHUE HCII0JIb30BaTh rpapuueckoe

1 o
MIPEJICTABICHUE MHOXKECTB JJIsi ONMCAHUSl pEeaJbHBIX IPOILIECCOB U SIBICHUH, NMPHU pEIIeHWU 3a7ad U3 JPYrux y4eOHBIX
MIPEIMETOB

2 YMeHne onepupoBarh MOHATUAMM: ONPEIACICHUE, aKCHOMa, TeOpeMa, JOKA3aTeIbCTBO; YMEHHE PAacClO3HABATh UCTUHHBIE U

JIO)KHBIC BBICKa3bIBaHHWA, IPUBOJUTE IPUMEPEI 1 KOHTPIIPUMEPHBI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHUH

YMeHne onepupoBaTh MOHATHSAMM: HATypalbHOE YHUCIO, MPOCTOE M COCTABHOE YHCIO, ACIMMOCTh HATYPAJIbHBIX YHUCET,
MIPU3HAKU JETMMOCTH, LEJI0€ YUCII0, MOIYIb YHciia, OOBIKHOBEHHAs Jpo0b U JecsTHYHas ApoOb, CTaHAApPTHHIN BUJ YHCIA,
3 paloHaIbHOE YHCIIO, WPPALMOHAIBHOE YHCIO0, apu(pMETHUYECKHI KBaJgpaTHBIM KOPEHb, YMEHHUE BBINOJHATH JAEUCTBUS C
YUCJIAMH, CPAaBHUBATh U YIOPSAJ0YMBATE YKCIIA, IPEACTABIATh YKMCIIA HA KOOPAWHATHON MPSIMOW, OKPYIVIATh YUCIA; YMEHUE
JIeJIaTh MPUKKUJIKY H OLIEHKY PE3yJIbTaTa BBIUYMCICHUI

YMeHue omnepupoBaTh MOHSATHSMHU: CTENEHb C LIEJbIM MOKa3areneMm, apuMeTnyecKui KBaJpaTHBI KOPEHb, MHOTOYJIEH,
anrebpandeckasi IpoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOU CTEneHH OOJjbllle €IMHMIIbI; YMEHHE BBIOIHSTH

4 pacuétel mo QopmynaMm, mnpeoOpazoBaHUs MEIBIX, APOOHO-PAIMOHATBHBIX BBIPAKEHUH M BBIPAKCHUH C KOPHSIMH,
pa3iiokeHre MHOTOWICHA HA MHOXKHTENH, B TOM YHUCIIC C MCIOJb30BaHUEM (OPMYI Pa3HOCTH KBAJPATOB M KBAJpaTa CyMMbI
Y pa3HOCTH

YMeHue omnepupoBaTh MHOHATUSMHU: YHUCIOBOE PABEHCTBO, YpaBHEHHE C OJHON MEpEeMEHHOW, YHCIOBOE HEPaBEHCTBO,
HEPaBEHCTBO C MEPEMEHHOM; YMEHUE pellaTh JUHEWHbIC W KBaJpaTHbIE YpaBHEHHUS, APOOHO-pallMOHANbHBIE YPAaBHEHUS C
OJIHOM TIEPEMEHHOM, CUCTEMBI JIByX JIMHEHHBIX YpaBHEHH, TUHEWHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U APOOHO-

5 o .
paloHaIbHbIe HEPABEHCTBA C OJTHOM MEPEMEHHOM, B TOM YHCJIE MPU PEIISHUH 33134 U3 APYTUX MPEIMETOB U MPAKTHIECKUX
3a/la4; yMEHHE HCIIOJIb30BaTh KOOPANHATHYIO MIPSIMYIO0 U KOOPAMHATHYIO TIOCKOCTD JIJIsl M300paKeHUs pelIeHni ypaBHEH Ui,
HEPABEHCTB U CUCTEM
YMeHue omnepupoBaTh MOHATUAMU: QYHKIUS, rpaduk GyHKUUA, HYTH (QYHKIAWA, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
5 MIPOMEXKYTKH BO3pacTaHusl, yObIBaHUS, HaHOOJIbIIIee U HAaMMEHbIee 3HAYCHUS (PYHKIUU; YMEHHE ONMEPUPOBATh TMOHATUIMU:

npsiMas IPONOPLUUOHANBHOCTD, JIMHEIHAs (YHKIUSA, KBagpaTUyHas (QYHKIUSA, oOpaTHas MPONOPIHMOHAIBHOCTh, Mapabora,
runep0oyia; yMeHHE CTPOUTh TIpaduku (QYHKIMHA, HCHOIB30BaTh TpadMKH Uil ONpENENeHUs CBOICTB MpOLIECCOB U




3aBHCUMOCTEH, Ul pEelICHUs 3a/1ad U3 APYIHX Y4EeOHBIX NMPEIMETOB M PeabHOW JKM3HH;, YMEHHE BBIpaXXaTh (hopMyaamu
3aBUCHMOCTH MEK/ly BEINYNHAMHU

YMeHHe OInepupoBaTh MOHATUSAMH: TIOCIIEA0BATEIbHOCTD, apu(MeTHuecKkass MU T€OMETpPHUYECKas MPOTPEecCHH; YMEHHUE
WCIOJIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEH, (POPMYITBI CyMMBI M OOIIEro WieHa MpH PEelIeHU! 3a/a4, B TOM YHCJIE 3a1a4
U3 JPYruX Y4eOHBIX MPEIMETOB U peaslbHOW )KU3HU

YMeHne pemiars 3a1adi pa3HbIX THIOB (B TOM YHCJE Ha MPOLEHTHI, AOJW M YacTH, IBM)KEHHE, paboTy, IEHy TOBapOB U
CTOMMOCTh TOKYIOK W YCIYT, HaJOTH, 33Ja4d W3 OOJIACTH YNPAaBJICHUS JUYHBIMH M CEeMEWHBIMH (pUHAHCAMU), yMEHHE
COCTABIISATh BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4H, MCCIIEOBATh IOJYYEHHOE PEIICHUE U
OIIEHMBATh MPABJONOA00HOCTh OJYYEHHBIX PE3YIBTATOB

YMeHue onepupoBarh MOHATUSAMU: QUTypa, TOUKA, OTPE30K, MpsMasi, JIyd, JIOMaHasi, yrojl, MHOIOYTOJbHUK, TPEYroJbHHUK,
paBHOOEAPEHHBI U PAaBHOCTOPOHHUN TPEYrOJbHUKHU, MPSIMOYrOJbHBIA TPEYrojbHUK, MEIUaHa, OMCCEKTpHUca M BBICOTA
TPEYroJIbHUKA, YEThIPEXYTrOJbHUK, MapauieJorpaMM, pomO, NpSIMOYTOJIbBHMK, KBaJpar, Tpameuus; OKpPYXKHOCTb, KpYT,
KacaTeslbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (pUTypamH; yYMEHHE pellaTh 3aJayd, B TOM 4YHCJE U3 TOBCETHEBHOM
KU3HU, HA HAXOXKJCHHE TeOMETPUUECKUX BEJIMYUH C TPUMEHEHHEM N3Y4EeHHBIX CBOMCTB puryp u GpaxkroB

10

YMeHue onepupoBarh MOHITUSAMH: PABEHCTBO (UTYp, PABEHCTBO TPEYrOJbHUKOB; MAapajIeIbHOCTh U MEPIEHAUKYISIPHOCTD
MPSIMBIX, YrOJd MEXAYy NpsIMbIMU, MEPHEHIUKYISpP, HAKIOHHAs, MpPOEKLHUs, 1Mmoaodue Quryp, mnogoOHbIE TPEyroJbHUKH,
CUMMETPHUsSI OTHOCHUTEJIIBHO TOYKM M HpPSIMOM; yMEHME paclo3HaBaTb pPABEHCTBO, CUMMETpHIO U mojpolue ¢uryp,
NapAJUICIBHOCTD U MIEPIEHANKYISIPHOCTD MIPSIMBIX B OKPYXKAIOIIEM MHUPE
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YMeHue omnepupoBaTh MOHATHUSAMU: JUIMHA, PAaCCTOSHUE, Yroyi (BeNWYMHA yIvla, CUHYC UM KOCHHYC YIVla TpPEyrojbHHUKa),
IJIOLIa/1b; YMEHHE OLIEHHWBAaTh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYXKAIOLUIEM MHUPE; YMEHHE NPUMEHSTH (HOPMYIbI
nepuMeTpa U IUIOIIAJ MHOTOYIOJIbHUKOB, JUIMHBI OKPYKHOCTM U IUIOIIAAM Kpyra, oObeMa MpSIMOYrOJbHOTO
napajuiefienunesa; yMeHUEe MPUMEHSITh NMPU3HAKK PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME VIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpuroHomeTprueckre COOTHOUICHHS 7Sl BBIYUCIICHUS JUIMH, PACCTOSIHUMN, TUIOIIAeH

12

YMenue n3o0paxarpb MmIockue (GUrypbl U UX KOMOMHAIIMU, IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C MOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY UJIM CUMBOJIHLHOMY OITUCAHHIO
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YMeHue ONCpUPOBATh MNMOHATHAMU: IIPAMOYIOJIbHASA CUCTEMA KOOPAWUHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIIPHOC IMPOU3BEACHUC BEKTOPOB; YMCHHUC HCIIOJIB30BATH BECKTOPBI U KOOPAUHATHI JIA
MPEACTABJICHUA JAaHHBIX U pCIICHUS 3a4a4, B TOM YUCJIC U3 APYTUX y‘Ie6HBIX npcaIMETOB U peanLHoﬁ JKU3HHU
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YMeHue OIICPHUPOBATH IMOHATUAMMU: CTOJIOUKOBBIE U KPYrOBbIC OHUarpamMmabl, Ta6J'II/II_IBI, cp€aHec apI/I(l)MeTI/I‘IeCKOG, MCIuaHa,
HauOoJblllee W HaUMEHbIIEe 3HAQUCHUA, pa3Max dYHCIOBOI'O Ha6opa; YMCHHUC U3BJICKATb, HWHTCPHPECTUPOBATL U
HpeO6paBOBLIBaTB I/IH(I)OpMaI_II/II-O, NpeACTaBJIICHHYO B Ta6n1/1uax U Ha JuarpaMmax, OTpaxaroulyro CBOWMCTBA H
XapPAKTCPUCTUKHU PCAJIbHBIX ITPOLIECCOB U HBHeHHﬁ; YMCHHUC pACIIO3HABATh USMCHYUBLIC BCIIMUNHBI B OKPYKAIOIIEM MHUPC
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YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIN OMBIT (CIy4ailHBIA SKCIIEPUMEHT), JIEMEHTapHOE COOBITHE (3NIEMEHTAPHBIN
WCXO/) CIY4ailHOTO OINBITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE HAXOIUTh BEPOSITHOCTH CIy4alHBIX
COOBITUH B OTIBITaxX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSMM; YMEHUE PELIaTh 3a/1a4d METOJOM OPraHM30BaHHOTO
nepedopa U ¢ MCIOJB30BaHUEM IMpPaBUJIa YMHOXKEHUS; YMEHUE OLEHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITUH U SBIEHU,
MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX W MAJIIOBEPOATHBIX COOBITHI B OKPYKAIOIIEM MHPE M B JKU3HU; 3HAKOMCTBO C
MTOHATHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEI M €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMeHne BbIOMpaTh NOAXOMAIIMKA W3YyYCHHBIM METOJ /ISl PEIICHUS 3aJa4yd, MPUBOJUTH TNPHUMEPHl MaTeMaTH4eCcKHX
3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, OIIUCHIBATh OT/ACIbHbBIC
BBIJIAIOIIMECS PE3YIBTATHI, MTOJTYYCHHBIE B XOJA€ PA3BUTHsI MAaTEeMaTUKU KaK HAyKH, IPUBOJIUTH MPHUMEPbl MaTEMaTH4YECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON Y BCEMUPHOM UCTOPUU




HEPEYEHD JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI' 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT COJepKAHUSA
1 Uucna v BBIYMCICHUS
1.1 HarypanbHbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH HETBIX YUCEIT
1.2 OOBIKHOBEHHBIE U IECSITHYHBIE JPOOH, MPOIEHTHI, 0ECKOHEUHBIE MEPUOANUECKUE APOOH
1.3 PanmonanpHble yncna. Apudmernyeckue onepaum ¢ palioHaIbHBIMU YHCIAMU
14 JleiicTBuTenbHbIe yncia. ApudmMernyeckue onepanuu ¢ JeMCTBUTENbHBIMH YHCIaMU
1.5 [TpuOn>xE€HHBIE BEIYMCICHUS, TPAaBUJIA OKPYIVICHHUS, TPUKKJIKA U OLIEHKA Pe3yNbTaTa BhIYUCICHUN
2 AnreOpandecKkue BBIPaKSHHS
2.1 BykBeHHBIC BBIpaXEHUS (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Crenenb ¢ 1enbiM nokasaresieM. CTeneHb ¢ palMOHaILHBIM MoKa3aTeaeM. CBONCTBA CTENEHU
2.3 MHorouJieHsl
2.4 AnreOpanveckas 1po0b
2.5 ApubmMeTnuecKuil KOpeHb HaTypaabHOU cTeneHu. J{elcTBus ¢ apruMETHYECCKUMHU KOPHSIMH HaTypaJIbHOW CTETICHH
3 YpaBHEeHHS U HEpaBEHCTBA
3.1 Lenble U ApoOHO-paIoHaNbHble ypaBHeHHs. CUCTEMBI M COBOKYITHOCTH YpaBHEHU
3.2 Ienble 1 ApoOHO-palMoHaIbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pelienue TeKCTOBBIX 3a1a4
4 UrncnoBble MOCIEA0BATEILHOCTH
4.1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSI TIOCIEI0BATEILHOCTEM
4.2 Apudmernueckas u reomerpuyeckas nporpeccuu. opmysa cI0KHBIX TPOIICHTOB
5 OyHKIUU
Oynkius, crnocoObl 3amaHus QyHkuuu. I'paduk dyHkumu. OO6nacTe ompeneneHuss U MHOXKECTBO 3HaueHUM ¢yHKiuu. Hymm
5.1. ¢byukuuu. [IpoMexyTKH 3HAKOTOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MakCUMYMbl U MUHUMYMBI (DYHKIIHH.
HauOonpIiee n HauMeHblee 3HaueHNe (PyHKIIMU HAa TPOMEKYTKE
6 KoopaunaTsl Ha IpsiMOil M TJIOCKOCTH




6.1

Koopaunarnas npsimas

6.2 JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTU
7 I'eomeTpust

7.1 ['eomerpuueckue GUrypsl ¥ HX CBOHCTBA

7.2 TpeyronbHUK

7.3 MHOTroyroJasHUKU

7.4 OKpYXHOCTb U KpYI'

7.5 W3MepeHne reoMeTpruuecKux BEJIUYUH

7.6 BexTops! Ha TutockoCcTH
8 BeposiTHOCTB U cTaTucTHKA

8.1 OnucarenpHasi CTaTUCTHKA

8.2 BepositTHOCTB

8.3 Komb6unaroprika

8.4 MHoxecTBa

8.5 I'padmr




HOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM ITM(GPOBOM MHUPE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJBIITYIO 3HAYMMOCTHh KaK C TOYKH
3peHUs MPAKTUICCKUX TPUIOKCHHM, TaK U UX POJIU B 00pa30BaHUHU, HEOOXOUMOM KaKJIOMY YelioBeKy. Bo3pacraer unciio
npodeccuii, IpU OBJIAJCHUH KOTOPBIMHU TpeOyeTcs xopoimas 0a3oBas MOATOTOBKA B OOJIACTH BEPOSITHOCTH M CTATUCTHKH,
Takas IMOJTrOTOBKA BayKHA JUISl TIPOJAOJKCHUST 00pa30BaHUS | ISl YCIICITHOM MPOodeCCHOHAIBHON Kapbephl.

Kaxp1ii 4emoBeK IMOCTOSIHHO NMPUHUMAET PEIICHUS Ha OCHOBE HMMEIOIIMXCS y HEro JaHHBIX. [ 000CHOBaHHOTO
NPHUHITHS PEHICHUS B YCIOBUAX HEJOCTaTKa WIM W30bITKA HMHPOPMANUW HEOOXOJMMO B TOM YHCJIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBbIIIJICHUE. FIMEHHO MO3TOMY BO3HHUKJIA HEOOXOIUMOCTh (JOPMUPOBATH
y oOydJarommxcs QYHKIMOHAIBHYIO TPaMOTHOCTh, BKIIOYAMOIIYI0 B ce0S YMEHHE BOCIPUHHMATh W KPUTHYCCKU
aHANIM3UPOBATh HWH(POpPMAIIMIO, TMPEACTABICHHYIO B pa3iUyHBIX (OopMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peaNbHBIX MPOIECCOB U 3aBUCUMOCTEN, TPOU3BOIUTH MPOCTEHIIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMH MpPHUHIIMIAMHU cOOpa, aHadu3a M MPEJICTaBICHUS JAHHBIX U3 Pa3IUYHBIX
chep >KM3HM O0OIIECTBA W TOCYyIapcTBa NpUOOIIaeT oOydaromuxcss K OOIIeCTBEHHbIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHU3alldd Iepedopa U mojacuéra Yuciia BApUAaHTOB, B TOM YHCIIE B NMPHUKIATHBIX
3a/layax. 3HaKOMCTBO C OCHOBaMHU TeOpuu rpadoB co31aéT MaTeMaTHUYeCKUN QPyHIaMeHT A (OPMHUPOBAHUS KOMIIETECHIIUN
B oOmactu uHpopMaTHKu HW IUMQPOBBHIX TexHONOTUH. [Ipu H3ydeHWHM CTAaTUCTUKHM M BEPOSTHOCTH OOOTaIArOTCS
MpPEICTaBICHNs OO0YYalOImMUXCs O COBPEMEHHOW KapTMHE MHUpa W METOJaX €ro UCCIeNOoBaHus, (popMUPYETCs MOHWMaHUE
pOJIM CTATUCTUKHU KaK MCTOYHMKA COIMAIBHO 3HAYMMOW HMH(OpPMAIMA M 3aKIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILICHUS.

B cooTBeTcTBMM C NaHHBIMH WEISIMU B CTPYKType MpOTpaMMbl y4eOHOro Kypca «BeposSTHOCTh M CTaTHCTHUKA
OCHOBHOTO O0IIIeT0 00pa30BaHMs Ha YIIIyOJEHHOM YPOBHE BBIJICIICHBI CIEMYIONUE COAEPIKATEIHLHO-METOINYECKIE JTMHHM:
«IIpencraBieHne MaHHBIX M OMHUCATENbHAS CTATUCTHKA», «BeposTHOCTHY, «DNeMeHTh KOMOMHATOpUKH», «BBeneHue B
Teoputo rpadgoBy, «MHOKeCTBa», «Jlorukay.



Conepxanue nuaun «lIpencraBieHue NaHHBIX U OMMCATENbHAs CTATHUCTUKA» CIYKUT OCHOBOW i (OpMUPOBaHUS
HaBBIKOB PabOTHI ¢ HH(OPMALIMEH: OT UTEHHS U UHTEpIpeTallui HHPOpMAIIH, TPEACTaBICHHON B Ta0IUIaX, HA AMarpaMmax
u rpadukax, 10 cOopa, MPeACTABICHUS U aHAIN3a JAHHBIX C UCIIOJIH30BAHUEM CTATUCTHUUYECKUX XapPaKTEPUCTUK CPEIHUX U
pacceuBanus. PabGoras ¢ JgaHHBIMH, OOydYaloOIIMECs Yy4YaTcsl CUMTHIBATH M HMHTEPIPETUPOBATh JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEHINNE TUIIOTE3bI, PA3MBIILIATh HAJl (DaKTOpamMu, BBI3BIBAIOITUMH U3MEHUUBOCTH, U
OIICHUBATh MX BIMSHUE HA PACCMATPUBAEMBbIE BETMYUHBI U TIPOLIECCHI.

NuTynTHBHOE MpeICcTaBICHUE O CIIy4yalHOW U3MEHUYMBOCTH, UCCIICIOBAHNE 3aKOHOMEPHOCTEHW U TCHACHIIUNA CTAaHOBUTCS
MOTHUBUPYIOIIEH OCHOBOW IS M3Y4YEHUSI TEOPUU BEPOSATHOCTEH. Boibllloe 3HaueHHE WUMEIOT MpPaKTUYECKUEe 3aJaHusi, B
YACTHOCTH OTIBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJICIISIMHU.

[TonsiTue BEpPOSTHOCTH BBOJMTCS KaK Mepa MpaBaonoao0us ciiydailHoro coObiTusi. [lpu u3ydeHun ydeOHOTO Kypca
oOydJaromuecs: 3HAKOMSITCS C TPOCTEHIIMMHU METOJAMHU BBIUHUCICHHS BEPOSTHOCTEH B CIIy4alWHBIX JSKCIEPUMEHTaX C
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMH HCXOJIaMU, BEPOSATHOCTHHIMU 3aKOHAMHM, TO3BOJIAIOIIMMH CTaBUTh M peliath Oosee
CIIOXHBIE 3a7aud. B y4eOHbI Kypc BXOAST HaYallbHbIE TMPEACTABJICHHUS O CIyYalHBIX BEJIMYMHAX M HMX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOGHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIUXCS ¢ MHOXXECTBAMU M OCHOBHBIMHU OTEpaIUsIMU
HaJ MHOKE€CTBAMH, PACCMATPUBAIOTCA MPUMEPHI MPUMEHEHHSI TpadoB U FJIEMEHTOB TEOPUH MHOKECTB JIJISl PEIICHMS 3a71a4, a
TaK)Ke UCIOJIb30BAHUS B IPYTHMX MaTEMaTUUECKUX KypcaxX U y4eOHBIX MpeaMeETax.

Ha m3ydenme yueOHOro Kypca «BepostHOCTh M cTaTucTuka» otBoamtcs 102 vaca: B 7 kmacce — 34 yaca (1 4gac B
HeJneno), B 8 kiacce — 34 yaca (1 yac B Henento), B 9 kinacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBiieHne TaHHBIX B BHJIC TAOJIMIl, JUArpaMM. 3amlojHEHWE TaOJWIl, YTCHHE W TOCTPOCHUE CTOJIOMKOBBIX
(cTonbuaThiX) U KPYroBBIX auarpamMm. UreHue rpadukoB peabHBIX MPOIecCOB. M3BneueHne nHGoOpMauy U3 auarpaMm U
TAOJINII, UCTTOJIb30BAaHUE M MHTEPIIPETAITNS JaHHBIX.

OnucaTtenpHasi CTATUCTHKA: CpeaHee apuMeTHYecKoe, MeIuaHa, pa3Max, HauOOJbIlIee W HAaWMCHBIIEE 3HAYCHUS,
KBapTUJIH, CPEIHEE TAPMOHUYIECKOE, CPETHEE TAPMOHHYECKOE YUCIIOBBIX JIAHHBIX.

[Tpumepsl CiydailHOW WM3MEHYMBOCTH IIPU HW3MEPCHHSX, B MaCCOBOM IPOM3BOJACTBE, TCHJICHIIMM W CIIy4alHBIC
KoyicOaHus, TPYNIUPOBKA JTAHHBIX, MPEJCTABICHUE CIy4alHON W3MEHUYMBOCTH C TIOMOIIBIO JUArpaMM, YacTOThI 3HAYCHHIA,
CTaTHCTHYECKasl yCTOMYMBOCTbD.

['pad, Bepunna, pedbpo. Crenens BepinHbl. Uncio pédbep u cymmapHas creneHb BepuiuH. [ToHsTHe o CBA3HBIX Tpadax.
ITytu B rpadax. lemn u nmkiasl. O6xon rpada (dinepoB nyTh). [lonstue 00 opueHTHpoBaHHOM Tpade. Pemenue 3agau c
OMOIIIBIO rpadoB.

VYTBepxknenuss U BbicKa3biBaHus. OTpullaHWE YTBEP)KICHMSI, YCJIOBHBIC YTBEP)KICHHs, OoOpaTHbIE U PaBHOCHIIbHBIE
YTBEPKJEHUS, HEOOXOIMMBIE M JOCTaTOYHBIC YCIOBUS, CBOWMCTBa W TNpuU3HAKU. [IPOTHBOIONOXKHBIE YTBEPXKICHUS,
JI0Ka3aTeIbCTBA OT MPOTHUBHOTO.

CrnydaliHBIN SKCIIEPUMEHT (OMBIT) W CiIydaiiHOe coObITHe. BeposTHOCTH M YacToTa ciaydyalHOTO coObITHS. Ponb
MaJIOBEPOSTHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUI B MPUPOJIC U B OOIIIECTBE.

8 KUIACC

MHOXeCTBO U MOAMHOXKECTBO. [IprMepbl MHOXKECTB B OKpyXxatomieM mupe. llepeceuenne u o0beMHEHNE MHOKECTB.
Huarpammer Oitnepa. YucnoBeie MHOXKecTBa. [IpuMepbl MHOXECTB M3 KypcoB anreOpsl u reomerpuu. llepeumcnenue
3JIEMEHTOB MHOYECTB C TIOMOILIbIO OPraHU30BaHHOIO Nepedopa u nmpaBuiia yMHOKEHUs. DopMyia BKIFOUEHUS -UCKITIOUECHHUS.



DOneMeHTapHble CcOObITUS. BeposTHOCTH cliydallHbIX COOBITHM. OMNBITEI ¢ PAaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU
coObITusiMu. CiyyaliHbIi BBIOOD.

N3mepenue paccenBaHus YUCIOBOrO MaccuBa. Jlucrepcus U CTaHIAPTHOE OTKJIOHEHHUE 4uciaoBoro Habopa. CBoiicTBa
JUCIIEPCUU U CTAHAAPTHOTO OTKJIOHEHHUs. JluarpamMMmbl paccewBaHUs ABYX HaOII0/aeMbIx BeduuuH. JIuHelHas CBS3b Ha
IarpaMme pacCeuBaHMUs.

HepeBo. [lepeBo ciyudailHOro skcnepuMmeHTa. CBOWCTBA JE€pPEBbEB: €IUHCTBEHHOCTh IYTHU, CBA3b MEXKAY YHCIOM
BepIIuH U yucioM péoep. [lonstue o mockux rpadax. Pemenue 3amad ¢ moMoOIIbIO I€PEBHEB.

Jlorndeckue corw3bl «M» u «JIN». CBs3b MeXAy JTOTMYECKMMHU COI03aMHM W OIEpalMsIMM HaJl MHOXECTBaMH.
Hcnonp3oBaHue JOrHUECKUX COIO30B B ajreope.

CnyyaitHple COOBITUS KaK MHOXKECTBA dJIEeMEHTapHBIX coObITui. [IpoTuBOMONOXKHBIE COObITHSA. Omneparuu Haj
coOpITUAMHU. DOpMYyIIa CIOKEHUS BEPOSTHOCTEH.

[IpaBriioO yMHOKEHUS BEPOSTHOCTEH. YCIOBHasi BEPOATHOCTh. lIpencraBieHue ciydailHOro »KCIEpPUMEHTAa B BUIE
nepesa. HezaBucumbie coOBITHS.

9 KUIIACC

KombunatopHoe mpaBwio ymHoxkeHus. IlepecranoBku u dakropuan. Uucino coueranwit m TtpeyroibHUK I[lackars.
CgoiicTBa uncen coueranuii. buaom Herotona. Pemenue 3amad ¢ ucmnoap30BaHuEM KOMOMHATOPUKH.

I'eometpuueckast BeposiTHOCTh. Ciy4aifHbIi BHIOOP TOYKHU U3 (PUTyphI HAa TIIOCKOCTH, U3 OTPE3Ka, U3 Ty OKPYKHOCTH.

Ucneitanus. Ycenex u Heygada. Cepust ucnbiTanuil 10 nepBoro ycrnexa. Cepus ucneitaHuil bepnymnu. BepositHocTu
coObITHi B cepun uctibiTanuii bepaymnu. CiayyaiiHelil BBIOOp U3 KOHEYHOTO MHOKECTBA.

CnyyvaiiHasi BeIMUYMHA W pacrnpenesieHne BeposTHocTeil. [Ipumepsl ciiyyallHbIX BeluW4uH. BakHble pacrpeneneHus —
YHUCJIO MOMNBITOK B CEPUM MCIBITAHUM A0 MEPBOTO YCIEeXa U YUCIO YCIEXOB B CEPUM UCIbITAaHUN bepHymn (reoMeTpudeckoe
1 OMHOMHAJILHOE pacipecICHus).



Marematnueckoe OXUIAAHUE CIy4anHOW BeIUYUHBI. DU3MYECKUN CMBICI MAaTEeMaTU4eCKoro oxxuaanusd. Ilpumepsr
WCIIOJIb30BaHUSI MAaTEMAaTHYECKOr0 OXuJaHWs. [[ucriepcuss M CTaHAZAPTHOE OTKIIOHEHHWE CIy4alHOW BenudyuHbl. CBOMCTBa
MaTeMaTUYECKOr0 OKUIAAHUS U Aucnepcun. MaTeMaTu4ecKoe OKUIaHue U TUCIIEPCHs U3YUYECHHBIX PacIpe IeJICHUN.

HepaBenctBo UeObiméBa. 3akoH OosblIMX yuceln. MaTemMaTH4YeCKUE OCHOBaHUS M3MepeHus BeposTHocTed. Ponb u
3HaUEHUE 3aKOHa OOJBIIMX YUCEN B HayKe, B MPUPOJE U OOIIECTBE, B TOM YHCIIE€ B COLIMOJIOTMYECKUX OOCJIE0BAHUSIX U B
U3MEPEHUSX.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTD N
CTATUCTUKA» HA YI'IYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE pe3yJabTAThl OCBOEHUS MTPOTrpaMMbl IO MaTEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA:

OpOSIBIGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTUKHM, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHUSIM POCCUUCKHX MATEeMAaTHMKOB U POCCUHCKONM MaTeMaTHYECKOW IIKOJbI, K MCIOIb30BAHUIO ATUX JIOCTUKEHUHN B
IpYTUX HAyKax U MPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 003aHHOCTEH rpaskJaHMHA U pealn3alliy ero Ipas, MPeACTaBICHUEM O MAaTEMATUYECKUX
OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLELYp TI'pa)JIaHCKOro o0IecTBa (Hampumep, BbIOOpHI,
OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO ATMUYECKUX MPOOJIEM, CBSI3aHHBIX C HPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAaHHEM Ba)KHOCTU MOPAJIBHO-3THYECKHUX IIPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TPy10BOI0 BOCIIMTAHMSI:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a]a4 MaTeMaTH4ECKOW HaIIpaBICHHOCTH, OCO3HAHHUEM
BaXHOCTH MaTEMAaTUYECKOr0 00pa30BaHUs Ha MPOTSKEHUU BCEH KU3HU AJIS YCHEIIHOM NpoecCuOHaNbHON AESITENbHOCTU U
pa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHWEM HHIWBUIYaJbHOW TPAECKTOPUU OOpa30BaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCTBhIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTeMAaTHYECKHUX OOBEKTOB, 3ajad, pEIICHUH,
pacCcyKIeHui, yMEHUIO BUJETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 NO3HAHMS:

OpHUEHTAalLlMeH B JIEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHHII 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTH YEJIOBEKA, MPUPOJIbI U O0IIECTBA, TOHUMAHUEM MAaTEMAaTHYECKONW HAyKH Kak c(epbl YEIOBEUECKON AESITEIbHOCTH,



3TamoB €€ pa3BUTUS M 3HAYMMOCTH JIJIS PA3BUTHS I[MBIJIM3AIIMH, OBJAJCHHEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYECKOU
KyJIbTYpOU KaK CPEJICTBOM TIO3HAHUS MUPA, OBJIAJCHUEM HaBbIKAMHU HMCCIICA0BATEIBCKON EATSIbHOCTH;

6) duznueckoro BocnuTaHusi, GopMHUPOBAHUA KYJIbTYPHhI 310POBbSI U YMOIHOHAIBLHOTO 0JIATONOJIYYHS

TOTOBHOCTBIO MPUMEHSATh MaTeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBS, BEJICHHUS 30POBOT0 00pa3a KU3HU
(3mopoBoe mHTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHW W OTABIXa, peryispHas (u3udeckas aKTHBHOCTH),
c(hOpMHPOBAHHOCTHIO HAaBbIKA pedICKCHH, MPU3HAHKEM CBOETO TpaBa Ha ONIMOKY M TAKOTO )K€ MpaBa APYroro 4eIoBeKa;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

OpHEHTaIMel Ha MPUMCHCHHE MaTeMaTWYeCKHX 3HAHWW JUIA PEIICHHs 3ajJad B O00JACTH COXPAHHOCTH OKpYXKaromien
Cpenpl, IUIAHUPOBAHMS IIOCTYIIKOB M OIIGHKM HMX BO3MOXXHBIX IIOCIICJICTBUH JUISI OKPYXKAIOIICH Cpeabl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa SKOJOTHYCCKUX TIPOOJIEM U IyTeH UX PEIICHMS;

8) aganTanum K M3MEHAIOMIUMCS YCJIOBHSIM COIAAJILHOI ¥ MIPUPOTHOM Cpebl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIOBHUSX HEOMPENENEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3
NPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUThCS y APYTUX JIOJEH, MPUOOpEeTaTh B COBMECTHOM JEesATEIHHOCTU
HOBBIE 3HAHMS, HABBIKU M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAUMOCThIO B (POPMHPOBAHUM HOBBIX 3HAHUU, (OPMYJIMPOBATH HJICH, IOHATHS, THUIOTE3bl 00 OOBEKTax M
ABJIICHUAX, B TOM 4YHCJE paHEe HEU3BECTHBIX, OCO3HABaTh JACHUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPeOyrOMui
KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMbIC PEIICHUS U NEUCTBHs, (HOPMYIUPOBATH W OIEHWBATh PUCKH U TOCIEICTBUS,
(dbopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOCHHS MpOTrpaMMBI 10 MaTEMaTHKE HAa YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs y O00yYaromierocs
Oynyr chOpMHpPOBAaHBI  MeTampeMeTHbIe Pe3yJabTaThl, XapaKTEPHU3YIOMIMECS  OBIAJCHUEM  YHUBEPCATHHBIMH



MO3HABATEIIbHBIMU JIEUCTBUSIMHU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEMCTBUAMU U YHUBEPCAJIBHBIMHU PETYIATUBHBIMHU
EVUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS
ba3oBble Jiornveckue AeicTBUA:

BBISIBJISATh M XapaKTEpHU30BaTh CYIICCTBECHHBIC NMPH3HAKKM MAaTEMaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUHA MEXTY
TOHSITHSIMHU, (POPMYJTHPOBATH ONPEICICHUS MOHATHH, YCTaHABINBATH CYIIECTBCHHBIM MPU3HAK KIacCU(pUKAIIMU, OCHOBAHUS
JU1s1 0000IIIEHNS U CPAaBHEHUSI, KPUTEPUU ITPOBOJUMOI0 aHAIN3A;

BOCIIPUHHMMATh, (POPMYJIHpPOBAThL M MPEOOPA3OBBIBATh CYXKIACHUS: YTBEPJAUTEIbHBIC M OTPUIIATEIbHBIC, CIUHUYHBIC,
YacTHBIC U 00IIKe, YCIOBHBIC,

BBISIBJISTh MAaTEMaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TMPOTHUBOpPEYMsS B (DaKTaxX, JAaHHBIX, HAOJIOJCHHUIX WU
YTBEPKACHUSAX, TIPEAJIaraTh KPUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUHH;

JienaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX M HHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKITFOUSHUN
10 aHAJIOTHH;

pazbuparth J0Ka3aTEIbCTBA MATEMATHUCCKUX YTBEPXKIACHUN (MPSIMBIE U OT MPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSTEIBLHO
JI0OKa3aTeIbCTBAa MaTeMaTHYeCKUX (DAKTOB, BBICTpAaWBaTh AapPTryMEHTAlMIO, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEDHI,
PUMEHSATH METO/I MaTEMaTUYECKOW MHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpPATh CIOCOO pelieHus y4eOHOM 3amaum (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHHS, BBIOMpaTh HamOoliee
MOAXOIAIINAN C YIETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTe/bCKue AeiCTBUS !

MCITIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEILCKUA MHCTPYMEHT IMO3HaHUSA, (OPMYIHPOBATH BOIPOCH], (DUKCUPYIOIINE
MPOTUBOpPEYHE, MPOOJIEMY, CAMOCTOATEIFHO YCTaHABIUBATh UCKOMOE M JJaHHOE, (POPMHUPOBATH THIOTE3Y, apTyMEHTHUPOBATH
CBOIO MMO3UIMIO0, MHEHUE;

MIPOBOJIMTH 1O CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY SKCIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTeMaTHYECKOT0 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOO;



CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIICHUSI ¥ BBIBOJIBI 1O PE3yJibTaTaM MPOBEIEHHOTO HAOIIOICHUS, UCCIICIOBAHMS,
AKCTIIEPUMEHTA, OIICHUBATh TOCTOBEPHOCTDH MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIIICHMUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATh MPEAINOJIOKEHUS O €ro pa3BUTUM B HOBBIX
YCIOBUSAX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJOCTATOUYHOCTh U U30BITOYHOCTH HH(POPMAIIMH, JTaHHBIX, HEOOXOIUMBIX JIJISI PEIICHUS 3a/1auu;

BLIOMpATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPNPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUJOB U (HopM
pEJICTaBICHUS;

BLIOMpATh (OopMy TIpeAcTaBiIeHUs HHPOPMAIIUK U WLTIOCTPUPOBATH pelllaeMble 3a/1aud CXeMaMHU, JuarpaMMaMu, HWHOU
rpaduKoi U KX KOMOMHAIUSAMU;

OIICHUBATh HAJAEKHOCTh MH(OOPMAILIUK IO KPUTEPHAM, MTPEIIOKESHHBIM W CPOPMYTUPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

BOCIIPUHUMATH ¥ ()OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCJIOBUSAMU U LIEJIIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO
BBIpQ)XKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHMs 110 XOAYy PEIICHHUsS 3aJauyw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B X0J1¢ 00CY)KJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI, MPOOJIEMBI, peliaeMoi 3a1a4H, BHICKA3bIBaTh
U7eH, HaIleJICHHbIC Ha IOWMCK pEIIeHHUs, COMOCTABIATH CBOM CYXXICHMS C CYXKICHUSMH JPYTrdX YYaCTHHUKOB JHAJIOra,
0OHApPYXUBATh PAa3IMINE U CXOJCTBO IMO3UIUI, B KOPPEKTHOU opme GOpPMYITUPOBATH Pa3HOTIIACHS, CBOM BO3PAXKEHUS,

MPEACTABIATh PE3YIbTATHl PEIICHHs 3aJa4M, SKCIECPUMEHTa, HCCIASAOBAHHUS, IMPOCKTa, CaAaMOCTOSTEIHHO BBIOHMpAThH
dbopmMaT BEICTYIUICHHS ¢ yI€TOM 3a71a4 IPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MMOHUMATh W HCIIOJb30BaTh MPEHMYIIECTBA KOMAaHJIHOW W WHAWUBUIYyaJIbHOM pabOThl TPH PEIICHUH YYCOHBIX
MaTeMaTHYECKUX 3ajay, MPUHUMAThH I1€Jb COBMECTHOW JEATECIHLHOCTH, TJIAHHUPOBATH OPTraHU3AIlMI0 COBMECTHON pPabOThI,
pacrpenensaTh BUABI paboT, JTOroBapMBaThCS, OOCYKIATh MPOILECC M Pe3yibTaT pabOThI, 0000IIaTh MHEHHS HECKOJIBKHX
JIIO/CH;



y4acTBOBATh B TPYNIOBHIX (popMax paboThl (00CykaeHNsI, 0OMEH MHEHUN, «MO3TOBBIC IITYPMbI» U UHBIC); BHITIOJIHATh
CBOIO YacTh paOOThl U KOOPJUHUPOBATH CBOU JEHUCTBUS C APYTMMHU YJIC€HAMHU KOMaH]Ibl, OIICHUBATh KAYECTBO pe3yJibTaTa U
KaueCTBO CBOETO BKJIaJa B OOIIMM pe3yabTaT Mo KPUTEpUsiM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aHUMOICHCTBUS.

PeryisiTUBHBIE YHUBEpPCATIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

BBISIBJIATH MIPOOJIEMBI JIJIsi PEIICHUS B )KU3HEHHBIX M YUY€OHBIX CUTYAILUSIX, OPUCHTHPOBATHCS B PA3IMYHBIX MOJIXOAaX
NPUHATHS peleHu (MHIAUBUAYAIBHOE, TPYMIIOBOE);

CaMOCTOSITEJILHO COCTaBJISITh IUIAH, aJTOPUTM PEIICHUS 3a7auu (UJIM €ro YacTh), BRIOUPATh CIIOCOO PEIICHUS ¢ YYETOM
UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUM ¢ yUETOM
HOBOU MH(MOpMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIAJIETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA MpoOIlecca W pe3ysbTaTa pelIeHds MaTeMaTHUYeCKOW 3ajadu,
CaMOMOTHUBAILIMH U pedIIeKcHH;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a/1a4d, BHOCUTh KOPPEKTUBHI B JEATEIHHOCTh HA
OCHOBE HOBBIX 00CTOSATEIHCTB, HAWACHHBIX OIMUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa IEATEIbHOCTH TIOCTABICHHONW 1€ UM YCIOBUAM, OOBSICHATH MPUYHHBI
JTOCTHXKEHUS WU HEJOCTUKEHUS 11EJIM, HAXOAUTh OLUTHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAKATh AMOIMH MPU U3YYCHUH MATeMAaTHYECKHUX OOBEKTOB M (DAKTOB, /1aBaTh SMOIMOHAIBHYIO OIEHKY pEeIICHUs
3a/1a4u.

INPEAMETHBIE PE3YJIBTATBI

K xoniry oOydenus B 7 Kiaacce 0Oyqaronuiicss MOMYyYHT CISAYIONMINE MTPEAMETHBIC PE3YIbTATHI:
YuraTte nH(pOpMaLINIO, NPEICTABICHHYIO B Ta0IMIAX, HA JUarpaMMax, NpeICTaBisITh JaHHbIE B BUIE TaOJUIl, CTPOUTH
CTOJIOMKOBBIE (CTOJIOYATHIEC) U KPYTOBBIE AMArPaMMbI 10 MAaCCUBAM 3HAYEHUH.



OnuceiBaTh M MHTEPIPETUPOBATH pealbHBIC YHUCIIOBBIC JaHHBIC, IMPEACTABICHHBIE B TaOJMIAX, HAa JUarpaMMax,
rpaduxax.

Hcnonp3oBaTh 11 ONMHUCAHUS JAHHBIX CTATHCTUYECKHUE XapaKTEPUCTHUKH: CpelHee apudmeThdeckoe, MeIHnaHa,
HanOOJIbIIICE M HAMMEHBIIICE 3HAUCHMS, pa3MaX, KBap THIIH.

HMeTh mpeACTaBICHUE O JIOTUYECKUX YTBEP)KICHUSAX M BBICKA3BIBAHHUSX, YMETh CTPOUTh OTPHIIAHUA, (POPMYyIUPOBATH
YCIIOBHBIC YTBEPKICHUS MPU PEIICHUU 3a/1a4, B TOM YHCJIE U3 APYTHX YUCOHBIX KYpPCOB, UMETh MPEACTABICHHUE O TEOPEMax-
CBOMCTBax M TeOpeMax-IIpU3HaKaX, 0 HECOOXOUMBIX U JJOCTATOYHBIX YCIOBHUAX, O METOJIC JI0KA3aTEeIbCTBA OT MPOTHUBHOTO.

HmeTh npeACcTaBICHHE O ClTydallHOH W3MEHUYMBOCTH Ha NMPUMEpaxX Pe3ysIbTaTOB U3MEPEHUH, 1IeH, (PU3HMUSCKUX BEJTUYHH,
AHTPONIOMETPUUYCCKHUX JAaHHBIX, UMETh IIPEJICTABIICHNE O CTATUCTHYECKON YCTOWYHUBOCTH.

Hcnonp3oBaTh ISl ONWCAHWS JIAHHBIX YaCcTOThI 3HAYCHWH, TPYNIHPOBATH JaHHBIC, CTPOUTh THCTOIPAMMBI
IPYIITUPOBAHHBIX JTAHHBIX.

Hcnonb3oBaThk rpadsl A peuieHus 3a1a4d, MMeTh MPECTaBIeHHe 0 TEPMUHAX TeOPHUH IpadoB: BepIIMHA, pedpo, LeTb,
IIUKJI, TyTh B rpade, UMETh IpeacTaBieHue 00 o0xoe rpada u 00 OpUCHTHPOBAHHBIX T'padax.

K xoniry oOyuenus B 8 kiaacce oOydaromuiicss MOMy4UT CISAYIONINE TPEAMETHBIC PE3YIIbTATHI:

OnepupoBaTh MOHSATUSAMH MHOXKECTBA, IMOAMHOKECTBA, BBINOJHITH OINEpAllMd HaJl MHOXECTBAMHU: OOBEIUHEHHUE,
nepeceueHre, MEPEeUrcIsaTh DJIEMEHTHl MHOXKECTB C HCIOJIb30BAaHHMEM OPraHM30BAHHOTO TMepedbopa M KOMOWHATOPHOTO
paBujia YMHOXKECHUS.

HaxoauTe BeposITHOCTH CITy4allHBIX COOBITHI B CITYYaiHBIX OTIBITaX, 3Hasl BEPOSITHOCTH JIEMEHTAPHBIX COOBITHIA, B TOM
YHCJIC B OMBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMHU COOBITHSIMHU, UIMETh TIOHIATHE O CITy4ailHOM BBIOODE.

OnuchlBaTh JaHHBIE C MOMOIIBIO CPEIHMX 3HAYEHUW W MEp pacceuBaHHUs (IUCIEPCHs] U CTAHAAPTHOE OTKIOHEHHE).
YMeTh CTpOUTHh M MHTEPIPETUPOBATH JAMArpaMMbl PAcCEHBAHUS, UMETh MPEJCTABICHHE O CBS3H MEXKIY HAOII0AaeMBbIMH
BEJIMYMHAMM.

Nmets mpeacTaBieHue o AepeBe, O BeplIMHAX U pEOpax JaepeBa, UCIOJIb30BAHUM JEPEBHEB IPHU PEIICHUU 3a7ad B
TEOPHUH BEPOSITHOCTEH, B IPYTUX yUeOHBIX MATEMAaTHUECKUX Kypcax M 3aJlay U3 IPYyrux y4eOHbIX NPEIMETOB.



OnepupoBaTh NOHITHEM COOBITHS KaK MHOXECTBA 3JIEMEHTAPHBIX COOBITUN CIIy4ailHOTO ONBITA, BHIMOJHATH ONEpaluu
HaJl COOBITUAMM, HMCIIOJI30BaTh IMPHU PEIICHUWU 3aJad JuarpaMMmbl ODiijiepa, YUCIOBYIO MPSAMYIO, MPUMEHATH (Hopmyny
CJI0’KEHUSL BEPOSTHOCTEM.

ITonp30BaThCs NMPABUIOM YMHOMKEHUS BEPOSATHOCTEHM, MCIIOJIb30BATh AEPEBO MUl MIPEACTABICHUS CIYYaWHOI'O OIIbITa
npu perieHuu 3a1a4. OnepupoBaTh MOHATHEM HE3aBUCUMOCTH COOBITH.

K koniry oOyuenus B 9 kiaacce oOydaronifiicss HOJy4UT CIAEAYIONIKE TPEAMETHBIE PE3YJIbTATHI:

[Tonmp30BaThCsi KOMOWHATOPHBIM TMPABWJIOM YMHOXEHHUS, HAaXOIUTh YHUCJIO TIEPECTAHOBOK, YHCJIO COYCTaHUH,
M0JI30BaThCS TPEYroibHUKOM [lackans nmpu peneHun 3aa4, B TOM YHCII€ Ha BEIYUCICHUE BEPOSITHOCTEN COOBITHH.

Hcnons30BaTh MOHATHE TEOMETPUYECKONW BEPOSITHOCTH, HAXOJUTh BEPOSATHOCTH COOBITUN B OIBITAX, CBSI3aHHBIX CO
CITy4aliHBIM BBIOOPOM TOYEK M3 IJIOCKOU (PUTYPBI, OTpE3Ka, JITHHBI OKPYKHOCTH.

HaxoauTe BepOsSTHOCTH COOBITHI B OIBITaX, CBA3aHHBIX C UCIBITAHUSMU JI0 JOCTHKEHUS TIEPBOTO ycCIleXxa, B CEpUsiX
yucnbeiTaHni bepHysu.

NMeTts mpencraBlieHHE O CIy4YalHBIX BEJIMYMHAX W OINO3HABATH CIIy4allHbIE BEIMYUHBI B SIBICHUSAX OKPYKAIOIIETO
MHpa, ONEPUPOBATH MOHATHEM «PACIPEACICHUE BEPOSTHOCTEW». YMETh CTPOUTh PACIPECIICHUS BEPOATHOCTEN 3HAYCHUU
CIIy4alHbBIX BEJIMYUH B U3YUYCHHBIX ONBITaX.

HaxonnTe MareMaTH4ecKO€e OKHUJIaHUE U JUCIIEPCUIO CIyYalHOW BEJIUYUHBI IO PACIpEAECICHUI0, IPUMEHSATh YHCIIOBbIE
XapaKTEPUCTUKHU U3YUYEHHBIX PACIPEICIICHUI IPYU PEIICHUH 3a/1a4.

NmeTp npencraBiaeHre O 3aKOHE CIYYAMHBIX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTU B CIYYalHOW M3MEHYMBOCTH,
MOHUMATh MaTEMaTHYECKOe OOOCHOBaHHME OJIM30CTH YACTOThI M BEPOSATHOCTH COOBITHs. VMIMEeTh mpencraBieHuE O poJin
3aKOHA OOJIBIIUX YHUCEI B IPUPOIE U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3jeioB H TeM DJIeKTpOHHbIe (LN(POBbIE)
Konrpoasubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 [IpencraBnenue naHHBIX 4 https://m.edsoo.ru/X8IRTIECD
2 OnucarenpHasi CTAaTHCTAKA 8 https://m.edsoo.ru/ILFUGOQEB
3 CrnyuaiiHasi ”3MEHUHUBOCTh 5 1 https://m.edsoo.ru/8LTYYXFCB
4 Beenenue B Teoputo rpadon 4 https://m.edsoo.ru/AKIVVEIJ1
5 Jlornka 3 https://m.edso0.ru/8RS8ZGOUF
B o
6 EPOATHOCTE H HACTOTE CIyAHEHOID 5 1 https://m.edsoo.ru/IEL9OMS7F
COOBITHS
[ToBTOpEeHnue, o6o0IICHNE,
7 N 5 1 https://m.edsoo.ru/VCVXMUBZF
cucTeMaTH3alys 3HaHUil
OBIIEE KOJIMYECTBO YACOB I10 34 1 3
I[TPOI'PAMME



https://m.edsoo.ru/X8IRT9ECD
https://m.edsoo.ru/ILFUGOQEB
https://m.edsoo.ru/8LTYYXFCB
https://m.edsoo.ru/AKIVVEIJ1
https://m.edsoo.ru/8RS8ZG0UF
https://m.edsoo.ru/1EL9OMS7F
https://m.edsoo.ru/VCVXMUBZF

8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (PPOBbIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI

[ToBTOpEeHue Kypca 7 Kiacca 3 https://m.edsoo.ru/A3VD2DD20
MHoxecTBa https://m.edsoo.ru/GOWH78BCH
BeposTHOCTB cltydyaltHOTO COOBITUS 1 1 https://m.edsoo.ru/8BMCOBGX9P
O .

4 THCATCIDHAT CTATHCTHIE 5 1 https://m.edsoo.ru/YOU8JQGBT
PaccemBanmne maHHBIX
Beenenue B Teoputo rpadon https://m.edsoo.ru/V1IEADTILG
Jloruka 2 https://m.edsoo.ru/UDZCPBVS7
0 -

7 TCPALIH HAIL CILyHaHbIMI . 3 https://m.edsoo.ru/E7OTBSFIP
coObITusiME. CII0KEHHE BEPOSITHOCTEH
VY

8 CITOBHAA Be?OHTHOCTB’ YMEOAEHHE 5 https://m.edsoo.ru/M5N8T397S
BEPOSATHOCTEH, HE3aBUCHMBIC COOBITHUS
I1 000

9 OBTOPEHHE, 000 IHGHI:IG, 5 1 https://m.edsoo.ru/FB5FKQF2N
crcTeMaTH3allHsI 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34 3 1

I[TPOTPAMME



https://m.edsoo.ru/A3VD2DD2O
https://m.edsoo.ru/GOWH78BCH
https://m.edsoo.ru/8MC0BGX9P
https://m.edsoo.ru/Y0U8JQGBT
https://m.edsoo.ru/V1EADTJLG
https://m.edsoo.ru/UDZCPBVS7
https://m.edsoo.ru/E7OTBSFIP
https://m.edsoo.ru/M5N8T397S
https://m.edsoo.ru/FB5FKQF2N

9 KUIIACC

KosmmuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (u¢poBbIE)
Ne i/ Konrtpoiasbnbie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsbI padoThI
1 [ToBTOpeHue Kypca 8 kiacca 3 https://m.edsoo.ru/SEK6DGIW4
2 DnemMeHTbl KOMOMHATOPUKH 6 https://m.edso0.ru/V9TTXSB5N
3 I'eoMeTrpuyeckast BEpOSITHOCTh 3 https://m.edsoo0.ru/T6VVIV019
4 Ucneitanus bepuynmu 6 https://m.edsoo.ru/GUK2C9DVF
5 CnygaitHas BeTMYUHA 3 https://m.edsoo.ru/P5SE8LZIC7
6 ‘IHCII0BbIE XAPAKTEPHCTHKIT CIY A HEIX 6 https://m.edsoo.ru/U91TNCHNO
BEJIMYUH
7 3aKoH OOJIBIINX YUCET 3 https://m.edso0.ru/6LIHQZ6Y?2
II 606
8 OBTOPEHHE, 000 HleHI:Ie, 4 1 https://m.eds00.ru/39X193J5D
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME



https://m.edsoo.ru/SEK6DG9W4
https://m.edsoo.ru/V9TTXSB5N
https://m.edsoo.ru/T6VV9V019
https://m.edsoo.ru/GUK2C9DVF
https://m.edsoo.ru/P5E8LZIC7
https://m.edsoo.ru/U91TNCHN0
https://m.edsoo.ru/6LIHQZ6Y2
https://m.edsoo.ru/39X193J5D

MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMOBI

7 KIIACC
Kon N .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOT'O 00IIEr0
MpoBePsSIEMOro
S o0pa3oBaHus
pe3yJabTaTa
5 BeposTHOCTB U cTaTHCTHKA
51 Uwutath mHGOPMAIIHIO, TIPEJCTABIICHHYIO B TAOJIWIAX, HA JTUarpaMMax, MpeACTaBIATh JaHHBIC B BHJIC TAOJUI, CTPOUTH
' JTUarpaMMbl (CTOJIOMKOBBIC (CTOJIOUATHIC) M KPYTOBBIC) IO MACCUBAM 3HAYCHU I
5.2 OnuceiBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YNCIIOBbIE TaHHBIE, IPEICTABICHHbIE B TA0INIIaX, HA AMAarpaMMax, rpapukax
5.3 Hcnonb3oBarh 111 ONMCAaHUS JaHHBIX CTATUCTHYECKHUE XapaKTEPUCTHKHU: cpeAHee apupMeTHUYecKoe, MeIuaHa,
' HauOoJbIlIee U HAaMEHbIlIee 3HAaYeHUsI, pa3Max
5.4 HNwmets mpenctaBieHue O CIy4aiHOW M3MEHYMBOCTH Ha IMpHUMeEpax LeH, (PU3MUECKUX BEIMYUH, aHTPOIIOMETPHUECKUX
' JAHHBIX, UMETh IPEJICTABICHNE O CTATUCTHYECKON YCTOMUNBOCTH
8 KUIIACC
Kon . .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 0011ero
NpoBepsieMoro
o0pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
51 N3Bnekath u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B BHUAE TaONHIl, AWarpamMm, TpapuKoB, MPEICTABISTH

JaHHBIC B BUJC Ta6J'II/II_I, Auarpamm, Fpa(l)I/IKOB



5.2
5.3
5.4
5.5

5.6

5.7

9 KUIIACC

Kox
NMpoBepPsieMoro
pe3yJabTarTa

5
5.1
5.2

5.3

5.4

5.5

OnuceiBaTh JaHHBIE C TOMOIIBID CTATUCTUYECKUX IIOKa3aTeseil: CpeJHUX 3HAUYEHWW M Mep paccewBaHus (pa3max,
JTUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHUE)

HaxoauTh 9acTOTHl YHCIOBBIX 3HAUEHHU U 9aCTOTHI COOBITHIA, B TOM YHCJIE TIO Pe3y/IbTaTaM U3MEPEHU 1 HaOIIOACHUI

HaXOILI/ITI) BCPOATHOCTHU CJIy‘IB.fIHI:IX COOBITHH B OIIbITaX, 3Has BCPOATHOCTU ISJICMCHTAPHBIX CO6I)ITI/II71, B TOM YHCIIC B
OIIbITaxX ¢ PAaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA COOBITHSIMH

Ncnonb3oBats rpaduueckue MoJeNn: 1€PEBO CIIy4ailHOro SKCIIEPUMEHTa, AUarpaMMbl Diliepa, YuciioBas npsmast

OHepI/IpOBaTB MOHATHUAMK: MHOXCECTBO, IMOAMHOXXCECTBO, BBIIIOJHATE OICpAllMK HAA MHOXCCTBAMM! 06”I)GI[I/IHGHI/I€,
NEPECCUCHUEC, NJOMOJHCHUEC, IICPCUUCTIATE DJICMCHTBI MHOKCECTB, IPUMCHATH CBOMCTBa MHOYKECTB

Hcnonb3oBath rpadguueckoe mpecTaBIeHne MHOKECTB U CBSI3€H MEX/1y HUMH JJIsl ONIMCAaHUs MPOLIECCOB U SIBJICHUM, B TOM
YHCclie IPU PElIeHUH 3a7a4 U3 JPYrux y4eOHbIX IPEIMETOB U KYpCOB

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111€er0
o0pa3oBaHus

BepOHTHOCTB U CTaTHUCTHUKA

W3Bnekath u mnpeoOpa3oBbIBaTh WH(GOPMALIMIO, MPEICTABICHHYIO B Pa3jMYHBIX MCTOYHUKAX B BUJE TAOIUI, AUArPAMM,
rpaduKoB, MPeICTaBIATh JaHHBIE B BUJIE TaOIHII, AMArpaMm, rpadukoB

PemaTh 3a7a4n OpraHu30BaHHBIM IIEPEOOPOM BAPHAHTOB, a TAKIKE C MCIIOIb30BaHHEM KOMOMHATOPHBIX MIPABUII K METOJIOB
Hcnosib30BaTh ONMMcaTeNIbHbIC XapaKTEPUCTUKH JIJI1 MACCHBOB YHCIIOBBIX JAHHBIX, B TOM YHUCIIC CPEAHHUE 3HAYCHUS U MEPbI
paccenBaHUs

HaxoauTh 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE TOJb3YSICh pe3ylbTaTaMU MPOBEACHHBIX W3MEPEHUUN U
HaOIIOACHU

HaxonuTh BEpOSITHOCTH CIIydalWHBIX COOBITUH B HM3y4EHHBIX OTBITAX, B TOM YHCJIE B OMNBITaX C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITUAMH, B CEPUSX HCTIBITAHHIA IO IEPBOTO yCIeXa, B CEPUSIX UCTIBITAHUN bepHymiu



5.6 Nmets npencraBieHne o CilydaliHOW BEJIMYMHE U O PACIPEIEICHUN BEPOSITHOCTEN

57 Nwmetp npencraBiieHne 0 3aKOHE OOJIBIIMX YUCEN KaK O IMPOSBICHUU 3aKOHOMEPHOCTH B CIIydallHOM M3MEHUYMBOCTH U O
' pOJM 3aK0HA OOJIBIINX YHCEN B IPUPOJIE U 00IIeCTBE



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBienue naHHBIX B BHUJAE TaOMUL, AUarpamMm, rpa@ukoB. 3arosiHeHUE TaOJUI], YTEHUE U MOCTPOEHHUE AUArpaMM
5.1 (cTonOUKOBBIX (CTONMOUYATBIX) M KpPYroBbiX). UTeHwe rpaukoB peajbHbIX MpolieccoB. M3pinedeHue uHpopmanuu u3
JTUarpaMM M TaOJIuIl, UCTIOJIb30BaHUE M HHTEPIIPETAIUS JAHHBIX
5.9 OnucarenpHasi CTaTUCTHKA: cpeiHee apupMeTHUecKkoe, MeraHa, pa3Max, HauOoJbllee U HauMEHbIllee 3HadeHus: Habopa
' YHUCIIOBBIX JaHHBIX. [[pruMepsl ciydailHOM N3MEHYMBOCTH
53 CrnydaifHBI SKCTIEPUMEHT (OTBIT) U clydaiiHoe coObITHe. BeposTHOCTE M yacToTa. Posih ManoBEpOSTHRIX U MPAKTHYECKH
' JIOCTOBEPHBIX COOBITHI B Ipupoe U B oOuiecTBe. MoHeTa U UrpaibHasi KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, BepmmHa, pedpo. CteneHs BepmmHbl. Ynucno pédbep um cymmapHasi cTerneHb BepinuH. [IpeacTaBieHue o CBI3HOCTH
5.4 rpada. lerm u mukiel. [lytn B rpadax. O6xox rpada (ditmepoB myth). I[IpencraBienne 060 opuUeHTHPOBAHHOM rpade.
Pemenue 3aay ¢ nomorsio rpados
8 KUIIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAECPKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TAONUIL, AUarpaMm, rpaduKkoB
5.9 MHOXeCTBO, 3JIEMEHT MHOXKECTBA, MOJMHOXecTBO. Onepanuu HaJ MHOXXECTBaMM: OObEIUHEHHE, IepecedyeHue,
' JIOTIOTHEHHE
5.3 CBoiicTBa onepanuii HaJl MHOKECTBAMU: IEPEMECTUTENIBHOE, COUETATENBbHOE, PaCpeACIUTEIbHOE, BKIIOUEHUS
5.4 Hcnonb3oBanue rpaduyeckoro mpeacTaBIeHUs MHOXKECTB JIJIsl OMMCAHUS peabHBIX MPOIIECCOB U SIBICHUMN, MPU PEIICHUH




3ajad.
9.5 W3mepenue paccenBanus AaHHbIX. J(ucriepcus U cTaHAAPTHOE OTKIOHEHUE YMCIIOBbIX HA00poB. /{narpamma paccenBaHus
DneMeHTapHbIe COOBITHS ciydaifHOTO ombita. CiaydaiiHbie coObIThs. BepostHOCTH COOBITHIA. ONBITHI C PABHOBO3MOYKHBIMHU
5.6 3JIEMEHTapHbIMU cOObITHSAMU. CiydaiiHblii BbIOOp. CBsI3b MEXIY MAJOBEPOSITHBIMU U IPAKTUYECKU JOCTOBEPHBIMU
COOBITHUSAMH B TIPUPOJIE, OOIIIECTBE U HAYKE
57 JlepeBo. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTh MYTH, CYILIECTBOBAHNE BUCSYEH BEPIINHBI, CBSI3b MEXK/Y YHUCIOM BEPILUH U
' yuciioM pédep. [IpaBuiio ymHokeHus. Pemenue 3ai1a4 ¢ nomopio rpagos
58 [IpotuBononoxueie coObITHs. [uarpamma Oitnepa. OO0benuHeHne U nepecedeHue coObITHil. HecoBMecTHBIE COOBITHSL
' dopmyrna cI0KEeHUS BEPOSITHOCTEH
5.9 VYcnoBHas BeposTHOCTB. [IpaBuiio ymHokeHus. HezaBucrumbie coObITHS
5.10 [IpencraBienne sKcrieprMeHTa B BHJIE JepeBa. PelieHue 3ajay Ha HAXOXKJIEHUE BEPOSITHOCTEH C IMOMOIIBIO JepeBa
' CIIy4ailHOTO AKCIEPUMEHTa, TUarpaMmm Diliiepa
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue AaHHBIX B BUJIE TaOIUL, UarpaMM, rpaguKoB, HHTEpIpeTalus JaHHbIX. UTeHne U nocTpoeHue Tabiull, Auarpamm,
rpauKOB M0 pealbHbIM JaHHBIM
5.2 [TepecTanoBKM 1 pakTOpHAI
5.3 CoderaHus ¥ YACIIO COUYETAaHUN
5.4 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ MCIoOIb30BaHMEM KOMOUHATOPUKH
5.5 I'eomerpuueckas BepossTHOCTh. CityyaiiHbIi BBIOOP TOUKU U3 (PUTypbIHA IUIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 Hcneitanue. Yenex u Heynada. Cepusi HCIIBITAHUH 10 TIEPBOTO yCIEXa
5.7 Cepus ucnsitanuii bepuymu. BepositHocTH coOBITHI B cepun ucnibiTaHuil bepHyiu




5.8

CnyyaiiHas BeJIMYMHA U pacpe/iesieHue BepOsTHOCTEN

MaremaTH4ueckoe OKHMJaHUC U OUCIICPCUA. HpI/IMepr MAaTe€MaTUUCCKOro OXHUIAAHUA KaK TCOPCTUUYCCKOTO CPCAHCI0 3HAUYCHUA

5.9
BEJIMYHUHBI
5.10 MareMarnueckoe 0KUAAHUE U TUCIIEPCUs CIIy4allHOM BEIMYMHBIKYHCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHymm»
511 [Tonsatue o 3akoHe OoJbIIUX YHcell. M3MepeHue BeposSITHOCTEM C MOMOIIBI0 4acTOT. Pojih M 3HaueHne 3akoHa OOJIBIIUX YHCEN B

MpUPO/Ie U OOIIECTBE




INPOBEPAEMBIE HA OI'3 11O MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHU S

Kon
NpoBePsieMOro
TpeOoBaHUA

IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM Pe3y/JbTATaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOTI0 0011ero o6pa3zoBanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATUSMH: MHOKECTBO, ITOJMHOYKECTBO, ONEPALMM HAaJ MHOKECTBAMHU; YMEHHE OIIEpHpPOBATh
MOHATHAMHU: Tpad, CBSI3HBINA rpad, 1epeBo, IUKII, IPUMEHITh UX MPU PELIEHUH 3aJ]la4; YMEHHUE UCIO0JIb30BaTh rpaduueckoe
MIpe/ICTaBICHUE MHOXECTB Ui ONMUCAHMS PEajbHBIX IMPOIECCOB M SIBICHUN, MPH pPEUICHUH 33Jady U3 JAPYIHX Yy4eOHBIX
MIPEAMETOB

Vmenune ONCpUPOBATH NOHATUAMM: OIMPECACIICHUC, aKCMOMA, TCOpEMA, NOKA3aTCIILCTBO, YMCHHUE PACIIO3HABATE HCTUHHEBIC U
JIOKHBIC BBICKA3bIBAHUSA, IPUBOJUTE IPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHne onepupoBaTh MOHATHSIMH: HaTYypaJIbHOE YWCJIO, MPOCTOE M COCTABHOE YMCIIO, NETMMOCTh HATYPAJIbHBIX UYHCET,
MPU3HAKK JIETUMOCTH, IIEJI0€ YHCII0, MOIYJIb YHCIa, OOBIKHOBEHHAs IPo0Ob M JeCATUYHAS IpoOb, CTaHIAPTHBIA BUJ] YUCIIA,
palMoHaIBHOE YHUCIIO0, UPPAIMOHAIBHOE YHCIIO, apu(PMETHUCCKUI KBaJIpaTHBIM KOPEHBb;, YMEHHUE BBITIOIHATH JCUCTBUS C
YUCJIaMH, CPABHUBATh U YIIOPSAI0YMBATH YHCIIA, IPEJICTABIIATh YMCIa HA KOOPIAWHATHOM NPSIMOM, OKPYTJIATH YUCIIA;, YMECHUE
JIeNaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUN

YMeHue onepupoBath MOHSTHUSMU: CTENEHb C LENbIM MOKa3aTeneM, apudMeTHUYEeCKUl KBaJIpaTHBIM KOpPEeHb, MHOTOUJIEH,
anredpandeckasi IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypalibHOU cTereHu OoJiblle eINHUIbI; YMEHUE BBIMOIHATh
pacuétel 1o QopmynaMm, MpeoOpa3oBaHUs LENbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUNM U BBIPAKEHUH C KOPHIMH,
pa3noKeHue MHOTOYJIeHAa HAa MHOXKHUTEIH, B TOM YHCIE C HCIOJb30BaHHEM (OpMyN pa3HOCTH KBAJIpaTOB M KBajpara
CYMMBI ¥ pa3HOCTH

YmMmenue ONCpUpPOBATh MOHATHAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C OJIHOH nepeMeHHoﬁ, YHCJIOBOC HCPABCHCTBO,
HEPABCHCTBO C nepeMeHHoﬁ; YMCHHUE pCUIATH JIMHEWHBIE U KBaApAaTHBIC YpPaBHCHUA, I[pO6HO'paI_II/IOHaJ'IBHBIe YpPaBHCHUSA C
OJIHOM nepeMeHHoﬁ, CUCTCMBI JIBYX JIMHEMHBIX ypaBHeHHfI, JINHEHBIE HCEPAaBCHCTBA U UX CUCTCMbI, KBAIPATHBIC U ,Z[pO6HO-
pallMOHAJIBHBIC HEPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM 4YHCIIC IIpU PCHICHUU 3aad U3 JAPYrux IpEeaAMCTOB U
MPaKTUYCCKUX 3alia4; YMCHHC HCIIOJIb30BATL KOOPAWHATHYIO MPAMYIO U KOOPAWHATHYIO INJIIOCKOCTH JISA I/1306pa)KeHI/IH




pELIEHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh HOHATHAMH: (QYHKIHS, Tpapuk (yHKIWH, HYTH (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHus, yObIBaHUS, HAaOOJIbllIee U HaUMEHbIIIee 3HaUeHUs! QYHKLIUN; YMEHHE ONEPUPOBATH MOHATHUSAMMU:
npsiMasi IPOTIOPIMOHATIBHOCTD, JIMHEHHAA (QYHKIUs, KBaApaTuyHas (QyHKIHs, oOpaTHasi MPONOPIHOHATLHOCTh, apadoia,
runep0osia; yMeHHE CTPOUTh TIpa@uKu (YHKIMHA, HCHOJB30BaTh TpaduKU Ui ONPEICNICHUS CBOMICTB IpOLIECCOB U
3aBUCHUMOCTEH, 7Sl pelIeHUs 3aa4d U3 JIPYruX yuyeOHBIX NMPEAMETOB M pealbHON KU3HU; YMEHUE BbIpakaTh (popmynaMu
3aBHUCHUMOCTHU MEX]ly BETMUYNHAMU

YMeHue onepupoBaTh HOHATUSMHU: IOCIIENOBATENbHOCTh, apudMeTHyeckass U TeoMEeTpUuYecKass IpPOTPecCHH; yMEHUe
HCII0JIb30BaTh CBOICTBA MOCJENOBATENIbHOCTEH, GOPMYIBl CyMMBbl U OOIIEro WieHa MpU peHIeHWH 3aJad, B TOM YHUCIIe
3a/1a4 U3 IpYrux yuyeOHbIX MIPEIMETOB U pealbHON )KU3HU

YMeHue pemath 3a7aud pa3HbIX TUMOB (B TOM YHCJIE Ha MPOICHTHI, JOJW U YacCTH, JBWKEHHE, paboTy, IEHy TOBApOB U
CTOMMOCTb TOKYIOK M YCIYT, HAJOTH, 3aJlaud U3 OOJACTH YIpPAaBJIEHUS JUYHBIMU M CEMEWHBIMH (pUHAHCAMU); yMEHUE
COCTaBIISATh BBIPAXKCHUSI, ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3a/1a4M, UCCIIEIOBATh MMOJIyUEHHOE pEIIeHUEe U
OIICHUBATH MPABAOINOI00HOCTH MOTYYEHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBarh MOHIATUSIMU: (UTYpa, TOUKA, OTPE3OK, MpsAMasi, JIyd, JJOMaHasi, yrojl, MHOTOYTr'0JIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN U PABHOCTOPOHHUN TPEYrOJbHUKHU, MPSIMOYTOJbHBINA TPEYroJbHHUK, MEAHaHa, OMCCEKTpUca U BHICOTA
TPEYTroJbHUKA, YETHIPEXYTOJbHUK, MapajjiesiorpaMM, poMO, MPSAMOYrOJbHUK, KBaApaT, Tpameuus; OKPYXKHOCTb, KpPYT,
KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (DUTypaMH; YMEHHUE pellaTh 3aJauyd, B TOM 4YHCJIE€ M3 MOBCEIHEBHOUN
KU3HU, HA HAXO0XKJACHUE T€OMETPUUECKUX BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUryp U GpakToB

10

YMeHue OIICPHUPOBATDH INOHATHUAMU: PaBC€HCTBO (I)I/Il"yp, PaBCHCTBO TPEYIrOJIbHUKOB; MapaJuiCJIbHOCTb n
NEpHNCHAUKYIAPHOCTD IIPAMBIX, YIOJl MCEXKAY IMNPAMBIMU, ICPICHAUKYIISIP, HAKIIOHHAA, IIPOCKIUA, HO,Z[O6I/IG (bHpr,
HO,Z[O6HI>IC TPEYroJIbHUKH, CUMMCTPHUA OTHOCUTCIIBHO TOYKU U HpﬂMOﬁ; YMEHHUC paACIIO3HABATb PABCHCTBO, CUMMCETPUIO U
HO,Z[O6I/IG (bHpr, NapajlICJIbHOCTDb U MCPIICHAUKYIIAPHOCTD PSMBIX B OKPYKAKOIIIEM MUPC

11

YmMmenue ONCpHUpPOBaTh MNOHATUAMU: UINHA, PACCTOAHUC, YTI'OJI (BCJ'II/I‘-II/IHa yria, CMHYC U KOCHUHYC YrIJia TPCYTOJIBHI/IKB.),
mIomaab; YMCHUC OLCHUBATH pasMEpbl NPEIMETOB U 0OBEKTOB B OKpYyXKaroumeM MUpC;, YMCHHUC IIPUMCHATH (bOpMy.]'IBI
nepuMeTpa " IUIoOMaaAx MHOTOYIOJIBHUKOB, IJIMHBI OKPYKHOCTH U IUIOIIAaAW Kpyra, o0beMa IMPAMOYT'OJIBHOT'O
Hnapajuiejcnuieaa, yMCHUC HNPUMCHATL IPU3HAKU PABCHCTBA TPCYI'OJBHUKOB, TCOPEMY O CyMMC YIJIOB TPCYrOJIbHUKA,
TCOpECMY an)aropa, TPUTOHOMCTPHUYCCKNEC COOTHOMICHUA IJIS1 BBIYUCIICHUS JINH, paCCTOHHHﬁ, ILIOIA e




12

YMmenne u300paxarh MmI0ckue GUrypbl U UX KOMOWHAIMH, IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 0 TEKCTOBOMY WJIH CUMBOJIBHOMY OIMCAHUIO

13

YMeHHe onepupoBaTh NOHATUAMHU: HMPSAMOYIOJIbHAS CHUCTEMa KOOPAMHAT; KOOPAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YKCIIO, CKAJISIPHOE IPOU3BEICHUE BEKTOPOB; YMEHHE MCII0JIb30BaTh BEKTOPBI U KOOPIAMHATHI JJIs
MIPE/ICTaBICHMSI TaHHBIX U PEIIeHUs 3a]1a4, B TOM YHCJIE U3 JPYTruX y4eOHBIX IPEIMETOB U pealbHON )KU3HU

14

YMeHue onepupoBaTh MOHATUSAMH: CTOJIOMKOBBIE U KPYTOBbIE JHAarpamMMbl, TaOIUIbI, CpeiHee apupMeTHUECKOoe, MeHaHa,
HauOoJblllee M HauUMEHbIIEEe 3HAYEHMs, pa3Max YHMCIOBOrO Habopa; yMEHHE U3BIEKaTh, WHTEPIPETUPOBATH W
npeoOpa3oBbIBaTh HH(OpPMaLNIO, MPEACTaBIEHHYIO B TallMIax W Ha Juarpammax, OTpaXkarollyl0 CBOWCTBa H
XapaKTEPUCTUKN PEABHBIX IIPOLIECCOB U SIBJICHNI; YMEHHUE PACIIO3HABATh H3MEHYMBBIE BEIMYHMHBI B OKPYKAKOLIEM MHUpE

15

YMeHue onepupoBaTh NOHATHIMU: CIIy4alHBIN OMBIT (CIy4aHbINA SKCIIEPUMEHT), JIEMEHTAapHOE COObITHE (3NIeMEHTapHBIH
UCXOJ) CIY4YalHOTO OMbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOJIUTh BEPOSITHOCTU CIIydailHBIX
COOBITUH B OMNBITaX C PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU COOBITUAMH; YMEHHE pellaTh 3aJaud  METOAO0M
OpPraHM30BaHHOTO IMepedopa M € HCHOJIb30BAHHMEM IPaBUJIa YMHOKEHUS; YMEHHE OLICHHBAThb BEPOSITHOCTU pPEalbHbIX
COOBITUH U SBJICHUH, TIOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX COOBITHI B OKPY’KAlOIIEM MHUDPE U B
AKHU3HU; 3HAKOMCTBO C IOHATHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX 4YHMCEI M €ro poJbio B
MacCOBBIX SIBJICHHUAX

16

VYmenune BBI6I/IpaTI) HOI[XOI[HHII/Iﬁ I/ISy‘IeHHBIﬁ METOA I PCIICHHA 3aJadyr, IPUBOAWUTH MIPHUMEPLI MATEMATHYCCKHX
3aKOHOMepHOCTeﬁ B IpHUPOAC W KWU3HH, PACIIO3HABATH IIPOABICHHUC 3aKOHOB MaTEMaTHKKW B HMCKYCCTBC, OIIMChIBATbH
OTACJIBHBIC BBIAAOINHUECA PE3YyIbTaThbl, IIOJYYCHHBIC B XOJAC Pa3BHUTHA MATCMATHKH KaK HAYyKW, IPUBOAUTH IIPUMCEPBL
MaTCMaTHYCCKHUX OTKprTI/Iﬁ H UX aBTOPOB B OTCUECTBEHHOU U BCGMHpHOﬁ HCTOpUHA




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsiemblii 371eMEeHT CO/lep:KAHUA

1 Yucna v BBIYMCICHUS

11 Harypanenbie u nensie uncina. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

1.2 OOBIKHOBEHHBIE U JAECATUYHBIE JPOOU, TPOLIEHTHI, 0ECKOHEUHbIE MEPUOINIECKHE IPOOH

1.3 PanmonaneHelie yncna. ApudmMerndeckue onepanuy ¢ palioHaIbHBIMU YUCIIaMU

14 JeiicTButenpHble yncia. ApupMeTHIecKre onepannuy ¢ AeUCTBUTEIbHBIMU YHCIaMU

15 [TpuOnxEHHBIE BRIYUCIICHUS, TIPABUIIa OKPYTJICHUS, TPUKUAKA U OLIEHKA Pe3y/ibTaTa BHIYMCICHUIN
2 AnreOpandecKkrie BRIpaXKeHHS

2.1 BbykBenHbIe BhIpaKeHUsI (BBIPKECHUS C TIEPEMEHHBIMH )

2.2 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTenaeM. CBOMCTBA CTEIEHU

2.3 MHorouieHsl

2.4 AnrebOpaunveckas 1po0b

2.5 ApubMeTHueCKHii KOPeHb HATYpaJIbHOU cTeneHH. JleicTBUS ¢ apu(METHUSCKUMHU KOPHAMHU HAaTypaIbHON CTETICHU
3 VYpaBHEHUS U HEPAaBEHCTBA

3.1 Lenble u ApoOGHO-palMOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI

3.2 Ienbie n ApoOGHO-parMOHaIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Penrenue TeKCTOBBIX 3a1a4
4 YucoBble MOCIE10BATEIbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEIBHOCTEN

4.2 Apugpmernueckas 1 reoMmeTpudeckas nporpeccu. @opmyiia Cl0KHBIX POLIEHTOB

OyHKINHU
5.1. Oynkius, crnocodbl 3amanus QyHkuuu. ['padux ¢yHkuuu. OOnacTs ompeaeneHuss U MHOXeCTBO 3HaueHui ¢yHkuuu. Hymm




¢bynakuuu. TIpoMexyTKH 3HAKOTIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMbl WU MHUHHUMYMBI (YHKIUH.
Haubospiee n HanmeHblee 3HaYeHUE (DYHKIIUN HA TPOMEKYTKE

6 Koopaunats! Ha IpsAAMOM U INIOCKOCTH
6.1 Koopaunarhas npsimas
6.2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBocTBa
7.2 Tpeyronbauk
7.3 MHOTOoyrojisHUKN
7.4 OKpyXHOCTb U KpYI'
7.5 N3mepeHune reoMeTpuIecKuX BETHYUH
7.6 BekTops! Ha II0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OmnucarenbHas CTaTUCTHKA
8.2 BepostHoCcTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr













		2026-09-01T10:34:04+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ № 3 ТРАКТОРОЗАВОДСКОГО РАЙОНА ВОЛГОГРАДА"




