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HOACHHUTEJIBHASA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA "MATEMATHKA"

PaGouas mporpamma mo marematuke st oOydarommxcs 5 — 9 kimaccoB pa3paboTraHa Ha ocHoBe DenepanabHOTO
TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA OCHOBHOTO OO0IIEro oOpa3oBaHMS C y4ETOM M COBPEMEHHBIX MHPOBBIX
TpeboBaHU, MPEABABIAEMBIX K MaTeMaTHUECKOMY OOpa3OBaHMIO, M TPAAWUIHMH POCCHUICKOTO 00pa3oBaHUs, KOTOpHIE
o0ecrieunBarOT OBIAJCHUE KIFOUEBHIMH KOMIICTEHIMSIMHE, COCTABISIOIIMMH OCHOBY Ul HEMPEPHIBHOTO OOpa3oBaHHSA U
CaMOpa3BUTHUS, a TAKXKE LEIOCTHOCTh OOIIEKYIbTYpHOTO, JMIHOCTHOTO M IO3HABATEIHHOTO Pa3BUTUS oOydaromuxcs. B
paboudeii mporpaMme yYTEHBI HEH W TONOXKeHUsS KoHmenmmu pasBUTHS MaTeMaTHuecKoro oOpa3oBaHus B Poccuiickoit
@enepaunu. B snoxy nudpoodl TpaHchopmamuu Bcex cdep UeNOBEUECKOW NESTENLHOCTH HEBO3MOXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOH MareMaTHuecKOi MOATOTOBKH. YKE B IIKOJIE MaTeMaTHKa CIIY)KUT
OTIOPHBIM TPEIMETOM JJIsi M3YYSHMs] CMEXHBIX JUCHHUIUIMH, a IOCJE LIKOJbI pealbHOM HEOOXOAMMOCTHIO CTAHOBHTCS
HenpepbIBHOE 00pa3oBaHue, YTO TpeOyeT MOJHOLEHHOI 0a30Boil 00I1e00pa3oBaTeIbHON MOJATOTOBKH, B TOM YHUCIE H
MaTeMaTHYECKOM.

370 00YCIOBIEHO TEM, YTO B HAIIK JHHU PACTET YUCIO MPOQECCHi, CBA3aHHBIX C HETIOCPEICTBEHHBIM NPUMEHEHNEM
MaTEeMaTHKH: U B c(hepe IKOHOMUKH, 1 B OM3HECE, M B TEXHOJIOTHYECKHUX 00acTX, U Jjake B TyMaHUTApHBIX cdepax. Takum
00pa3oM, Kpyr MIKOJIBHUKOB, I KOTOPBIX MaTEMaTHKa MOJKET CTaTh 3HAYNMBIM IIPEAMETOM, PACIIHPSIETCS.

ITpakTHdeckass IMOJIE3HOCTh MAaTEMATHKH OOYCIIOBIEHa TEM, 4TO €€ MpPEAMETOM SIBISIOTCS (DyHZAMECHTaJIbHbIC
CTPYKTYpPBI HAIIEro MHpa: NIPOCTPAHCTBECHHBIE ()OPMBI M KOJMYECTBEHHBIE OTHOMICHHS OT NMPOCTEHIINX, YCBaUBAaCMBIX B
HETIOCPECTBEHHOM OIIBITE, /10 JOCTAaTOYHO CIIOKHBIX, HEOOXOJMMBIX AJIST Pa3BUTHSA HAayYHBIX M NMPHUKIATHBIX nael. bes
KOHKPETHBIX MaTeMaTH4YeCKUX 3HAHWUN 3aTPyAHEHO MOHMMaHHWE MPUHIIUIIOB yCTPOHCTBAa M HCIOJIb30BAaHUS COBPEMEHHOMN
TEXHUKHU, BOCIPHUATHEC W HHTEPIPETAIMs Pa3HOOOPa3HOM COIMAIbHON, YKOHOMHYCCKOW, MOJUTHYCCKOW HH(OpMAIUH,
Masio3(QeKTUBHA TOBCEAHEBHAS IPAKTUUECKAS IESATENbHOCTh. KaXkIoMy 4elloBeKy B CBOEH YKM3HHU MTPUXOIUTCS BBIIOJIHATH
pacyéThl U COCTABIISATh AJITOPUTMbI, HAXOIUTb U PUMEHSTH (OPMYIIbI, BIaJeTh IPAKTUYECKUMHU MPUEMaMH FeOMETPUIECKUX
M3MEpEeHNil M TOCTPOCHUH, YUTaTh MH(GOPMAIMIO, MPEACTABICHHYIO B BUJAE TaONUWI, IUarpaMM M rpaUKoB, KUTh B
YCJIOBHSIX HEOTPEICIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIIM XapaKTep CIy4ailHbIX COOBITHIA.

OIHOBPEMEHHO C pacIIMpeHreM cdep IMPUMEHEHHS MAaTeMaTHKH B COBPEMEHHOM oOmiecTBe BcE Oosee BaXKHBIM
CTaHOBUTCA MaTEMATUYECKHUI CTHIIb MBINUIECHHS, MTPOSBISIOIIUICS B ONMpeNeNEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce
N3y4YCHUS] MAaTEeMaTHKH B apceHal NpHEMOB M METOIOB MBIIUICHHA YEJIOBEKa E€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS
WHIYKOUS W JeAyKOWs, OOOOIIeHHEe M KOHKpeTH3alysd, aHalW3 M CHHTE3, Kilaccu(ukamus M CHCTeMaTH3aIus,
abcTparupoBanue U aHanorus. OOBEKTH MaTEMAaTHYECKUX YMO3aKIIOYECHUH, TPaBUiIa MX KOHCTPYHPOBAHMS PAaCKPBIBAIOT
MEXaHM3M JIOTHYECKUX MOCTPOEHHH, CIIOCOOCTBYIOT BBIPAOOTKE yMEeHHS (POPMYJIMpPOBATh, OOOCHOBHIBATH U JOKA3bIBAThH
CYXJICHHUS, TEM CaMbIM Pa3BHBAIOT JIOTMYECKOE MBIIIIEHHE. Benymas posb NpUHAUIEKUT MaTeMaTHKe U B GopMHUpOBaHUHU
ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIHUTAaHMM YMEHHMHM JEeWCTBOBAaTh IO 33JaHHBIM aJlrOpUTMaM,
COBEpPIIEHCTBOBATh U3BECTHBIE 1 KOHCTPYHPOBATh HOBBIE. B mporiecce pemienns 3a1a4 — OCHOBOH yueOHOI JesTeTbHOCTH
Ha ypoKax MaTeMaTHKH — Pa3BUBAIOTCA TaK)Ke TBOPUECKAs M MPUKJIaJHAs CTOPOHBI MBIIIUICHUS.

OOy4eHue maremMaTike 1aéT BO3MOXKHOCTh Pa3BUBATh Y 00YUaIOIMXCS TOUHYIO, PALIMOHAIBHYIO U HHPOPMATHBHYIO
peuyb, YMEHHE OTOMpaTh HauOoliee IOJIXOISIINE S3BIKOBBIE, CHMBOJIMUECKHE, TpaMUuecKHe CPEACTBa IS BBIPAKECHHS
CYXKIEHHUI M HAarJIsTHOTO UX NPEACTaBICHUS.

Heo0xoanMbIM KOMITOHEHTOM OOIIEH KyJbTypsl B COBPEMEHHOM TOJKOBaHHMHM SIBIISIETCSl OOIIee 3HAKOMCTBO C
METOJAMHU MO3HAHUS JEUCTBUTENBHOCTH, MPEJICTABICHUE O MPEAMETe U METOAAX MATeMAaTHKH, UX OTIMYMN OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'YMAaHUTapHBIX HAyK, 00 OCOOEHHOCTSAX NMpPUMEHEHMS MaTeMaTHKH Ul PEIIeHHWsS HayYHBIX U
NIPUKIIAAHBIX 33/1a4. Takum 00pa3zoM, MaTemMaTHdeckoe 00pa3oBaHNe BHOCUT CBOH BKJIa] B GOpMHUpOBaHUE OOIIEH KyJIbTYpEI
YEJIOBEKA.

W3ydeHne MareMaTWK{ TakXKe CIIOCOOCTBYET ICTETHUECKOMY BOCIHTAHHIO YeJIOBEKA, NMOHMMAHMIO KPAcOThHl U
M3AIIECTBA MATEMaTHIECKUX PACCYKICHUH, BOCIPUATHIO T€OMETPUIECKUX (HOPM, YCBOCHHUIO HJIEH CUMMETPHH.

OEJU N3YYEHUSA YYEBHOT'O ITIPEIMETA «MATEMATHUKA»

ITpuopuTeTHRIMHU IETAMH 00yUeHHI MaTeMaTHKE B 5 — 9 Kitaccax SBISIOTCS:

e TpoJonKeHue (OPMUPOBAHUSI OCHOBHBIX MaTeMaTHYECKUX HOHATHH (YUCII0, BENMYNHaA, FreoMeTpuieckas Gpurypa),
00ecTieYnBarOINX TPEEMCTBEHHOCTH M MIEPCIEKTUBHOCTh MAaTEMAaTHIECKOTO 00pa30BaHuUs 00yJatONINXCs;

® Da3BUTHE WHTEIJICKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH O0OydJalommMxcs, MO3HABATEIbHON aKTHBHOCTH,
HCCIICIOBATEILCKUX YMEHHH, MHTEpeca K H3YICHUIO MaTEMaTHK;

e TIOfBeNeHNE OOYJaroIUXCA Ha JOCTYIMHOM [UIi HHX YPOBHE K OCO3HAHUIO B3aUMOCBS3M MAaTEMAaTHKHA H
OKpY>KaIOLIETO MUPA;

e (QopmupoBaHHe (QYHKIMOHAIFHOH MaTeMaTH4eCKOW TI'pPaMOTHOCTH: YMEHHS paclio3HaBaTh MaTeMaTHYECKHE
00BEKTHI B PETBHBIX )KU3HEHHBIX CUTYalUsX, IPUMEHITH OCBOCHHbBIE YMEHHS [UISl PEIICHHs IPAKTHKO-OPHEHTHPOBAHHBIX
3aj1a4, MHTEPIPETUPOBATH ITOJYyYEHHbIE PE3YJIbTAaThl M OLIEHUBATh UX HAa COOTBETCTBHE NMPAKTUYECKON CUTYallnH.



OCHOBHBIE JIMHMM COJCpXKaHMSI Kypca MareMaTHkn B 5—9 kmaccax: «Yucia u BbIYHCICHHS», «AnreOpay
(«Anrebpanyeckre BRIpAKCHUS», «YPaBHEHHS U HEPABEHCTBaAY), «DyHKIUN», «I'eomerpusi» («['eomeTpudeckre GUTypsl U
uX cBoiicTBay, «M3MepeHre reoMeTpUYecKUX BEIHYUH»), «BeposTHOCTh M cTaTUCTHKa». J[aHHbBIC JIMHUKM Pa3BUBAIOTCS
napauieNibHO, KaX/Iasi B COOTBETCTBHH C COOCTBEHHOI JIOTMKOM, OJHAKO HE HE3aBHCHMO OJHA OT JIPYroil, a B TECHOM
KOHTaKTe M B3auMojeicTBhH. Kpome 3TOro, mx 0oOBEAMHSET JOrMYecKas COCTABJISAIONIAs, TPAAUIMOHHO MPHCYyIIAs
MaTeMaThke W MPOHM3BIBAIOIIAS BCE MaTeMaTHYeCKHe KypChl M colepikarenbHbie JTHHUH. CQHOpMyIHpOBaHHOE B
®denepanbHOM T'OCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe OCHOBHOrO oO0IIero obpasoBaHusi TpeOOBaHHE «yMETh
OTEePUPOBATH MOHATUSIMHU: OMpPEICICHIE, aKCHOMa, TEOpeMa, TOKa3aTeIbCTBO; YMCHUE PACIIO3HABATh UCTHHHBIC U JIOXKHEIC
BBICKa3bIBaHUS, MPUBOANTE IIPUMEPHI B KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS W OTPHUIIAHUS BBICKA3bIBAHHUI) OTHOCHTCS
KO BCEM KypcaMm, a (hOpMHPOBAHUE JIOTMICCKUX YMEHUI pachpeeNsieTCs M0 BCEM T'oiaM 00ydYeHHsI Ha YPOBHE OCHOBHOTO
obmiero obpasoBanus. Cojepikanue o0pa30BaHUsI, COOTBETCTBYIOIIECE MPEAMETHBIM pe3yjibTaTaM OCBOCHHs [IpumepHO
paboueii mporpaMMBl, pacipeeIEHHBIM IO To1aM 00yUYCHHUSI, CTPYKTYPHPOBAHO TAKMM 00pa30M, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIUIHATEHBIM BOIIPOCAaM 00yYaI0IINECsT 00paIalich HEOJHOKPATHO, YTOObI OBJIACHHE MATEMATHICCKUMHU TOHSATHSIMHU
1 HaBBIKAMH OCYIIECTBISUIOCH MOCIEAO0BATENBHO U MOCTYIATENBHO, C COONI0CHUEM MPHUHIMIIA TPEEMCTBEHHOCTH, 3 HOBBIE
3HAHMS BKIFOYAITUCH B OOIIYIO CUCTEMY MAaTEMATHUECKUX MPEICTABICHUIT 00yUarOMXCs, PACIIUPss U yriayousis e€, oopasys
MPOYHBIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O TIPEJIMETA <MATEMATHKA» B YYEBHOM IIJIAHE

B cootBerctBMM ¢ @enepaldbHBIM TOCYHApCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
00pa3oBaHysI MaTeMaTHKa SBJISETCS 00A3aTeIbHBIM IIPEIMETOM Ha JAHHOM YpOBHE 0Opa3oBaHus. B 5—9 knaccax y4eOHbIH
npeaMer «MaremaTuka» TPaJUIHOHHO M3YYaeTCs B paMKax CIEAYIONIMX Y4eOHBIX KypcoB: B 5—O6 Kiaccax — Kypca
«Maremaruka», B 7—9 Kkiaccax — KypcoB «AnreOpa» (BKIIOYasl 3JEMEHTHI CTATUCTUKH M TEOPHUH BEPOSATHOCTEH) H
«["eomeTpusiy. Hacrosmie#t mporpaMMoii BBOAUTCS CaMOCTOSITEIBHBIN yaeOHBIH Kypc «BeposTHOCTD U CTaTUCTUKAY.

Hacrosimeit mporpaMmoii npenycMaTpuBaeTcsl BblACICHHE B y4eOHOM IUIaHE Ha W3y4YeHHWE MaTeMaTHKu B 5—6
KJaccax 5 y4eOHBIX 4acOB B HEJENIO0 B TeUEHHE KaXJOro rofa oOydeHus, B 7—9 kiaccax 6 ydeOHBIX 4acoB B HEJEIIO B
TEUeHHE KaXKI0ro roja o0y4yeHus, Bcero 952 yueOHbIX yaca.

TemaTtnyeckoe IaHMPOBaHKUE YYEOHBIX KYPCOB M PEKOMEHAYEMOE paciipeieieHie yueOHOro BpeMEeHH ISl U3yUeHUsI
OTJICJIBHBIX TeM, NPEIOKEHHBIE B HACTOAIIEH IMporpaMMe, HaJ0 pacCMaTpUBaTh KaK NMPUMEPHbIE OPUCHTUPHI B IIOMOIIb
COCTaBUTEJIO aBTOPCKOI paboueil mporpaMmbl U IPEXIE BCEro yUnuTeto. ABTOp paboueil mporpaMmbl BIpaBe YBEIUUUTh
WJIN YMEHBIINTS MIPEATI0KEHHOE YHCIIO YIeOHBIX 4acOB HA TEMY, YTOOBI yIITyOUThCS B TEMATHKY, 00JIee 3aMHTEPECOBABIIIYIO
YYEHUKOB, WM HAIPAaBUTh YCWINS Ha MPEOJOJCHUE 3aTpyAHEHHH. JIOMyCTHUMO TaKkKe JOKaNbHOE MepepaclpeleicHue 1
MIEpECTaHOBKA 3JIEMEHTOB COJICp)KaHWA BHYTPH AAHHOTO Kiacca. KonndecTBo NMpOBEpOUHBIX PabOT (TEMAaTHUECKHH H
UTOTOBBIM KOHTPOJIb KAYECTBA YCBOCHUSI yI€OHOTO MaTepuala) ¥ X TUII (CaMOCTOSATEIbHBIE U KOHTPOJIbHBIE PAOOTHI, TECTHI)
OCTArOTCSl Ha YCMOTPEHHUE YUnTeNs. Taxke yqUTeINb BIIPABE YBEINYNTD WM YMEHBIIUTD YHCIO yIEOHBIX YaCOB, OTBEAEHHBIX
B paboueil mporpamMMe Ha 00O0OIIEHHE, MOBTOPEHHME, CHUCTEMATH3alMI0 3HAHWH OOydaromuxcs. ENUHCTBEHHBIM, HO
MIPUHIUIIHATBHO BaXXHBIM KPUTEPHEM, ABIISETCS TOCTHKEHUE Pe3yIbTaTOB 00YUIECHNUS, YKa3aHHBIX B HACTOSIIEH IporpamMme.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA «MATEMATHUKA» HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO MpeamMeTa «MaTeMaTHKay TOHKHO 00eceunBaTh JOCTHKEHNE HA YPOBHE OCHOBHOTO OOIIIEro
00pa30BaHus CICAYIONIHNX JINYHOCTHBIX, METAPEIMETHBIX U PEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMIYHOCTHBIE PE3YJIbTATbBI

JImIHOCTHBIE PE3yJIBTATHl OCBOCHHS IIPOrPaMMBI yIeOHOTO IpeaMeTa «MaTeMaTHKa» XapaKTepU3yIOTCST:

ITaTpuoTHYeckoe BocUTAHME:

MPOSIBIICHUEM HHTEpeca K IPOIUIOMY W HACTOSIIEMY POCCHHCKOW MAaTeMAaTHKH, IIEHHOCTHBIM OTHOIICHHEM K
JIOCTMDKEHUSIM POCCUHCKUX MAaTEMaTUKOB U POCCHMCKON MaTeMaTHYECKON IIKOJIBI, K HCIIOJIb30BAaHUIO 3TUX JTOCTIKCHUH B
JIPYTUX HAayKax W MPHUKJIaJHbIX cdepax.

I'paknanckoe H AyXOBHO-HPaBCTBEHHOE BOCIIUTAHMeE:

TOTOBHOCTBIO K BBIIOJIHEHHIO O0S3aHHOCTEH TpakJaHWHAa W peaju3alid ero mpaB, IPEACTaBICHUEM O
MaTeMaTHIeCKUX OCHOBaxX (YHKIMOHHPOBAaHMS Pa3INYHBIX CTPYKTYp, SBJICHHH, NPOLEAyp TpaxkIaHCKOro oOImecTsa
(BBIOOPEI, OTIPOCH U TIP.);

TOTOBHOCTBIO K OOCY)KACHHIO STHYCCKHUX NPOOIIEM, CBSI3aHHBIX C IPAKTHYCSCKUM IPHUMEHEHUEM JOCTHKCHUI HAYKH,
OCO3HaHHEM Ba)KHOCTH MOPAIbHO-3THYECKUX IIPUHIUIIOB B ICATEIBHOCTH YUEHOTO.

TpynoBoe BocniuTaHue:

YCTaHOBKOHW Ha aKTMBHOE y4acTHE B PEIICHUH MPAKTUIECKUX 33]1a4 MaTeMaTHUYeCKON HaMpaBIeHHOCTH, OCO3HAHUEM
BaXHOCTH MaTEMAaTHYECKOTO 00pa30BaHUs HA MPOTSIKCHUU BCCH KHU3HU [ YCIEUTHON MPodeCcCHOHATBHON eI TEIBHOCTH
U pa3BUTHEM HEOOXOJMMBIX YMEHHI; OCO3HAHHBIM BEIOOPOM U MMOCTPOCHHEM MHAWBUYaIbHON TPAEKTOPUU 00pa3oBaHus U
YKM3HEHHBIX [UIAHOB C y4ETOM JIMUHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKOe BOCIUTAHUE:.
CHOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSITHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/au, PEIICHUH,
paccyXIeHNi; YMEHHIO BUIETh MATEMATHUECKHIE 3aKOHOMEPHOCTH B HCKYCCTBE.

LennocTH HAYYHOI0 MO3HAHMSA:

OpHEHTALMEH B EITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHbIX NPECTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTH YEIOBEKa, IIPUPOABI M 00IIECTBa, IOHUMAaHHEM MaTeMaTHIEeCKOH HayKH Kak c(hephl 4eIOBEUECKON NEATEIbHOCTH,
3TaloB €€ pa3BUTHUA U 3HAYUMOCTH Ul PAa3BUTHUS LIMBUIIM3ALMU; OBJIAJACHUEM S3bIKOM MATEMAaTUKU M MaTeMaTHYECKOU
KyJbTYPOH KaK CpEACTBOM IIO3HAHMSI MUPA; OBJIAJCHUEM IIPOCTEUIINMHU HaBBIKAMU UCCIIE0BATENbCKON JEATEIBHOCTH.

du3nyeckoe BOCIUTaHUE, GOpMHPOBaHUE KYJAbTYPbI 310POBbSI H AMOLUOHAJILHOIO 0JIATONOTyYHs:

TOTOBHOCTBIO IPUMEHATH MaTEeMaTHUECKHE 3HAHNS B MHTEPECAX CBOETO 3/10POBBSI, BEICHHS 37I0POBOT0 00pa3a KHU3HH
(3mopoBoe mMTaHWE, COANTAHCHPOBAHHBIM pPEXHM 3aHATHH M OTHABIXA, peEryisipHas (Qusndeckass aKTHBHOCTD);
c(hOpMUPOBAHHOCTHIO HaBBIKA pedUICKCHH, TPU3HAHNEM CBOETO IIPpaBa Ha OIIMOKY M TaKOTO K€ IpaBa JIPyroro 4eoBeKa.

IKO0JIOTHYECKOe BOCIIMTaHHe:

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUI IS peIIeHus 3a/1ad B 00J1aCTH COXPAaHHOCTH OKpY>Karomei
cpelsl, IIAHUPOBAaHMs MOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCHEINCTBHH 7SI OKpY’KAalOIIEeH Cpenbl; OCO3HAHHEM
r7100aJIEHOTO XapaKkTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel UX pelIeHusl.

JINYHOCTHBIE Pe3yabTaThl, 00ecHeYHBAKIIUE AJANTANUI0 00yYAOUIErocsi K HM3MEHSIIOUIUMCH YCJIOBUSIM
COUMAJIBHOM U MPUPOAHOI cpeabl:

TOTOBHOCTBIO K I[el\/'ICTBI/ISIM B YCJIOBHUAX HeOHpCI[eJ'IéHHOCTI/I, TMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH qyepes
MIPAKTUYIECKYIO NEeSTEIBHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX JIoAeH, IproOpeTaTh B COBMECTHOH JeSITeTbHOCTH
HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIBITA IPYTHUX;

HEOOXOIUMOCTBHIO B (JOPMHPOBAHUH HOBBIX 3HAHUWI, B TOM 4uciie (HOPMYITHPOBATH HUJCH, IMOHITHSA, THIIOTE3BI 00
00BEKTAX W SBJICHUSIX, B TOM YHCIIC paHEe HEM3BECTHBIX, 0CO3HABATH NC(UIINTHI COOCTBCHHBIX 3HAHUI U KOMIICTCHTHOCTEH,
IJJAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIIUIO, BOCIIPUHUMATE CTPECCOBYIO CHTYAIIUIO KaK BBI30B, TPEOYIOIHIA
KOHTpPMEp, KOPPEKTHPOBaTh MPUHUMAEMbIC PEIICHUS M ACHUCTBHS, (POPMYIUPOBATh M OLECHUBATH PUCKH M TIOCICICTBHSA,
(hopMHPOBATH OTIBIT.



METANIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJIbTaThl OCBOGHMS IpOrpaMMbl ydeOHoro mnpenmera «MaTemaTHKa» XapaKTepH3yIOTCs
OBJIAJICHHUEM YHUBEPCATLHLIMU NO3HABAM EAbHBIMU OCUCTNEUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU U
VHUBEPCATBHBIMU PESYIAMUBHBIMU OetiCNGUAMU.

1) Yuueepcanvuvie noznasamensvnole oelicmeuss  obecneuugarom — Qopmuposarue  6a308vix
KOZHUMUBHBIX NPOYECCO8 00YHAWUXCA (0CB0EHUEe MEeMOO08 NOHAHUA OKPYICAIOUe20 Mupa, RpuMeHeHue
JI02UYECKUX, UCCIe008amenbCKUX onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble Jjoruueckue I[eﬁCTBI/IH:

® BBISIBJIITH M XapaKTEPH30BATh CYIICCTBEHHbIC MPU3HAKHA MaTEMATHIECKUX OOBEKTOB, IOHSTHIH, OTHOLIIEHHI MEKTy
MTOHATUSMH;

® (hopMynupOBATH ONpEEICHHUS MOHITHH; YCTAHABIUBATE CYIIECTBEHHBIN MPU3HAK KJIACCU(DHKAIIUH, OCHOBAHHSI JIJIsI
00001IeHUS U CPABHEHHS, KPUTEPHUHU MPOBOAMMOTO aHAIU34;

® BOCIIPUHUMATh, JOPMYIMPOBATh U MPEOOPA30BBIBAT CYKACHHS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EAUHIUYHBIE,
YaCTHBIE M OOIIIKE;

® YCJIOBHBIC, BBISBISATH MAaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpEYHs B (akTaX, JAHHBIX,
HAOIFOICHUSIX U YTBEPIKICHHSAX;

e IpeuIaraTh KPUTEPHH JUTS BBISBICHHS 3aKOHOMEPHOCTEN U TIPOTHBOPECUHIA;

® JleJlaTh BBIBOABI C HCIIOJBb30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX W HWHIAYKTHBHBIX YMO3aKIIOUCHHI,
YMO3aKJTIOUCHHH 110 aHAJIOTHH;

® pa3OupaTh [IOKA3aTeNHCTBA MATEMATHYECKHX YTBEPXKICHWM (IpsSMBle W OT MPOTHBHOTO), TIPOBOIHTH
CaMOCTOSITEIIFHO HECIIOKHBIE JIOKA3aTEILCTBA MATEMATHIECKUX (PAKTOB, BEICTPAUBATH ApTYMEHTAIIHIO, IPUBOIUTE TIPUMEPHI
U KOHTPIIPUMEPHI;

® 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS; BBIOUPATh CIIOCOO pelieHus yueOHo! 3a1a4n (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEIICHHMs, BEIOUpATh HanOoIee MOJXOIAIIHH C YUETOM CaMOCTOSTENBHO BHIJCIICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeJbCKue IeiiCTBHS:

® KCII0JIb30BAThH BOMPOCHI KaK UCCIISI0BATEIbCKUN HHCTPYMEHT MO3HAHHUS;

o popmynupoBaTh BOIPOCH, (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO YCTAHABIMBATH HCKOMOE U
JlaHHOE, (POPMHUPOBATH TUIIOTE3Y,

® ApryMEHTHPOBATEL CBOIO MO3UIIMIO, MHEHUE;

® IPOBOUTH MO CAMOCTOSTEILHO COCTABICHHOMY IUIAHY HECJTIOXHBIA IKCIIEPHUMEHT, HEOOJIbIIIOE UCCIICAOBAHKE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, 3aBUCUMOCTENH OOBEKTOB MEXKIY COOOH;

® CaMOCTOSITEJIBHO (POPMYJIUPOBaTh OOOOIICHHS W BBIBOABI IO pE3yJibTaTaM IPOBEAEHHOTO HAOJIOICHHUS,
HCCICA0BaHMs, OLICHUBATH JOCTOBECPHOCTD IMMOJTYUYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 0606H16Hﬂﬁ; IIPOTHO3MPOBATH BO3ZMOXKHOE
pa3BHUTHE MPOLIECCA, & TAKXKE BBIABUIATH MIPEAMOIOKEHHUS O €r0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

® BEIIBIIATH HEIOCTATOYHOCTH U H30BITOYHOCTH HH()OPMAITHH, TaHHBIX, HEOOXOJUMBIX IS pEIICHH 3a1a9u;

® BRIOMpATh, aHAIN3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATh HH()OPMAIHIO PA3IHYHBIX BUAOB U (HopMm
TIpeICTaBICHHUS;

® BrIOMpaTh (opMy TpeacTaBiIeHUsT HHGOPMAIMK M WLTIOCTPUPOBATh PEIIaeMble 3a7auyl CXeMaMHu, AruarpaMMaMH,
MHOW rpaduKoi U MX KOMOMHAIIUSAMU;

® OIICHWBATh HAAEKHOCTh HH(OpPMAIMM TO KPUTEPHSIM, MPEAJOKEHHBIM YUHUTEIeM WU CcHOpMYyTUpOBaHHBIM
CaMOCTOSTEIHHO.

2) Yuusepcanvnvie kommynukamuesnsle oeticmsus — 0becneuusaiom  CHOPMUPOBAHHOCIL — COYUATLHBIX
HABLIKOB 00YYAIOUWUXCAL.

Oo0menue:

® BOCIIPUHUMATH ¥ (DOPMYITUPOBATH CYKICHHUSI B COOTBETCTBUU C YCIOBUSMU U LEISIMH OOIICHNUS;

® SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
X0y PelICHUs 3a7ayl, KOMMCHTUPOBATh MOJYYCHHBIH Pe3yibTaT; B X0€ OOCYKICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY
00cyX1aeMoi TeMBbI, TPOOJIEMBI, pelTaeMoi 3a1auH, BHICKa3bIBATh UJIEH, HAIIEJICHHbIC Ha TTONCK PEIICHHUS,

® COTOCTABJIATh CBOU CYXKIEHHS C CY>KJIEHUSIMH APYTUX YIYACTHUKOB JIUAora, OOHAPYKUBATh Pa3Inile U CXOJCTBO
TTO3UIINH;



® B KOPPEKTHOH (hopme HOpMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS;
® NIPEJICTABIIATH PE3YIbTATHI PEIICHUS 3aJa4l, SKCIICPUMEHTA, UCCIICIOBAHNS, IIPOEKTA;
® CaMOCTOSITEJILHO BBIONPATH ()OPMAT BBICTYIUICHHS C YUETOM 3a7ad MIPE3EHTAIMN U 0COOCHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBo:

® IOHUMATh W MCHOJIB30BATh NPEUMYIIECTBA KOMAHJHOM W WHAMBHUIYAIbHOH PabOTHl NpH pEIICHHH Y4eOHBIX
MaTeMaTHYeCKHX 33]1ay;

® IPUHUMATh LIEJIb COBMECTHOH JESTENbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOW pPabOoThl, paclpenelsiTh
BUJIBI paboOT, 1OTOBAapUBATHCs, 00CYKIAaTh MPOLIECC U pe3yiIbTaT paboThl;

® 0000maTh MHEHHsS HECKONBKHX JIIOACH; yd4acTBOBaTh B TPYHIOBHIX (opmax paboTel (0OCYyXOeHHs, OOMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI H 1P.);

® BBINTOJHSTH CBOIO YacTh PaOOTH M KOOPAMHUPOBATH CBOU JICHCTBHSA C IPYTMMHU WICHAMH KOMaHIbI;

® OIICHMBATh KadeCTBO CBOETO BKJIaJa B OOMIMH MHPOAYKT IO KPHUTEPHAM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU
B3aUMOJEUCTBHS.

3) Yuusepcanvnuvie pecynamusnsie oeticmsus obecneuusarom @OoOpMuUposaHie CMulCI08bIX YCMAHOBOK U
JHCUBHEHHBIX HABBIKOG TUYHOCIU.

Camoopranuzanus:

® CaMOCTOSITEILHO COCTABISIThH IUIAH, aJITOPUTM pEIIeHHs 3a1a4ud (WIM €ro 4acTh), BHIOMPATh CIOCO0 pelieHHs ¢
y4€TOM MMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHUH ¢
yu€TOM HOBOW HH(POPMAITUH.

CaMOKOHTPOJIb:

® BIIaJIETh CrIoco0aMy caMOIPOBEPKH, CAMOKOHTPOJIS ITPOIIecca U pe3ylibTaTa pelIeHUs] MaTeMaTHIecKOH 3a1a4H;

® [IPEBUICTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIDH PEILIECHUU 3aa41, BHOCUTh KOPPEKTHUBBL B JCATCILHOCTD
Ha OCHOBE HOBBIX O0CTOSITENILCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEIT;

® OIICHMBATh COOTBETCTBHE pE3yJbTaTa JEATENLHOCTH IIOCTABICHHOW LENU M YCJIOBUSM, OOBSCHATH MPUYHHBI
JIOCTHIKEHUSI WIIN HEJOCTHIKEHHUS 1IEJIH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HNPEJMETHBIE PE3YJIbTATbBI

OcBoenne yaeOHOTO Kypca «MaremaTtnka» B 5 — 9 Kiraccax OCHOBHOW MIKOJIBI JOJDKHO 00ECIIEYHBATE JOCTIKCHHE
CIEYIOUINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTAaTOB:

5 kaace

Yucna u évtuucienusn

o [IoHNMAaTh U TIPABWIBHO YNOTPEOIATh TEPMHHBI, CBSI3aHHbIE C HATYPaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMH H
JIECSITUIHBIMH JPOOSIMHU.

e CpaBHMBATh M YHNOPSAJIOYNBATh HATYpaJIbHbIC YHCIIA, CPDAaBHUBATh B MPOCTEHIINX CIIy4asX OOBIKHOBEHHBIC IPOOH,
JIeCATHYHbIE APOOH.

© COOTHOCHTh TOYKY Ha KOOPJIMHATHOHM (YMCIIOBOW) MPSIMOW C COOTBETCTBYIONIIMM €H YHCIOM W H300pa)kaTh
HaTypaJbHbIE YHCIla TOUYKaM1 Ha KOOPAWHATHOH (YMCIIOBOM) NMPSIMOH.

® BrimonHsTh apupmMeTnueckre AeHCTBHS ¢ HaTYpaIbHBIMHU YHCIIAMH, C OOBIKHOBEHHBIMU JPOOSMH B IPOCTEHIINX
ciryJasx.

© BRIOTHATE MPOBEPKY, IPUKHUJIKY PE3yIbTAaTa BEIYHCICHUH.

o OKpyTrIIATh HATypAJIbHBIE YHCIA.

Pewenue mexcmosgoix 3a0au

e Pemath TEKCTOBBIE 3aJlauv apU(PMETHUIECKUM CIIOCOOOM M C MOMOIIBI0 OPTaHW30BaHHOTO KOHEYHOTO mepedopa
BCEX BO3MOKHBIX BAPHAHTOB.

e Pemiate 3ajaud, cojeprkaliue 3aBUCUMOCTH, CBSI3BbIBAIOLIME BEIWYUHBI: CKOPOCTb, BPEMs, PACCTOSHUE; IIEHA,
KOJINYECTBO, CTOUMOCTb.

o lcrionp30BaTh KpaTKue 3aliCH, CXEMbI, TAOJIUIIBI, 0003HAYCHIS [TPH PEIICHUU 3a/1a4.



¢ [Tonp30BaThCSl OCHOBHBIMH €IMHUIIAMH HU3MEPEHUS: IIEHBI, MACChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPaKaTb
OJIHM €IUHHMIIBI BEJIMIHHBI 9ePe3 APYTHUE.

e II3BNeKaTh, aHATM3UPOBATh, OLICHUBATh MH(OPMALIHIO, IPEACTABICHHYIO B Ta0IHIlEe, Ha CTOIOYATON TUarpamme,
MHTEPIIPETHPOBATh MPEICTABICHHbIC JaHHbIC, HCIOIb30BaTh JaHHBIC IPH PEIICHUN 3a1ad.

Hacznaonan zeomempusn

o [Top30BaThCSl TEOMETPHUECKUMHE MTOHATHAME: TOUKA, IIPAMast, OTPE30K, JIyd, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb,
KpPYT.

o [IpuBOIUTH IPHMEPHI 0OBEKTOB OKPY)KAIOIIETO MUPa, UMEIOIINX (POPMY N3yYEHHBIX T€OMETPHUYECKUX (UTYD.

e llcrnionb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAaMH: YToJl, BEepIInHa,
CTOPOHA, TMaroHalb; C OKPYKHOCTBIO: paluycC, AUaMEeTp, LIEHTP.

o 11300paxaTth N3y4eHHBIE TeOMETPUYECKUe (DUTyphl HA HEJIMHOBAHHOM U KJIETYaTOl OyMare ¢ MOMOIIBIO LIUPKYJIS 1
JIMHEHKY.

e Haxomute 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHUEM C ITOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHON
JUINHBI;, CTPOUTH OKPYXXHOCTh 3aJaHHOTO paJiiyca.

e llcnionp30BaTh CBOICTBA CTOPOH M YTJIOB IPSIMOYTOJIBHHUKA, KBAApaTa U UX MOCTPOCHHS, BBIYHUCIICHHS TUIOLIAH
U TIepUMETpa.

® BeraucnsaTe nepuMeTp u MII0Imaab KBagpaTa, IpsSMOYTolbHHUKA, (PUTyp, COCTABIEHHBIX U3 IPSIMOYTOJIBHUKOB, B TOM
grcie GuUryp, n300paxEHHBIX Ha KIETYaTOH Oymare.

o [Tonb30BaThCsl OCHOBHBIMU METPUYECKHMH €MHUIIAMH W3MEPEHUS UIMHBI, TUIOLIAJH; BBIPAXKATh OJHH €IWHHIIBI
BEJIMYMHBI Yepe3 JIpyTrHe.

e PacniozHaBath napajuienenuien, KyO, HCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIUHA, PeOpO TIpaHb, H3MEPEHHS;
HaXOJMTh U3MEPEHHUs Tapajiesnienunena, Kyoa.

® Brruncnsate 00bEM Ky0a, mapajvieNienueaa mo 3aJaHHbIM HW3MEPEHUSIM, MOJb30BAThCSA CIUHHIAMH H3MEPCHUS
o0BEMa.

o PemaTh HECIIOXKHBIE 33/1a4H HAa H3MEPEHHE T€OMETPUICCKUX BEIIMYUH B MIPAKTUICCKUX CUTYAIUIX.
6 KJIacce

Yucna u evruucienus

e 3HaTH ¥ IOHUMATh TCPMUHBI, CBA3aHHBIC C pa3JIMYHbIMU BUAAMU YUCEIT U crnocobamu ux 3arurcu, NepexoauTb (CCHI/I
9TO BO3MOXKHO) OT OJIHO# (hOPMBI 3aITiCH YHCiIa K IPYTOM.

° CpaBHI/IBaTI) " ynopsao4uBaThb 1EJIbIC YUClia, O6I)IKHOB€HHI)IC U NJCCATUYHBIC [[pO6I/I, CpaBHUBATh 4YHCJia OAHOTO U
Pa3HbIX 3HAKOB.

® BhInosHsTh, coueTas yCTHbIe W IMHChbMEHHbIE MPHUEMBI, apu(MeTHYecKue NeHCTBHS C HATYypaJbHBIMU M LIEJIBIMU
YHCIIAMH, OOBIKHOBEHHBIMHU M IECATHYHBIMH IPOOSIMH, TTOJIOXKUTEILHBIMU U OTPULIATEIEHBIMU YHCIIAMH.

® BEIYHCIAT 3HAYECHHs YHCIOBBIX BBIPQKCHHUI, BBINOJNHATH NPHKUAKY M OLCHKY pe3yiabTaTa BBIYMCICHHN;
BBINIOJIHATH PE0OPa30BaHMs YHCIOBBIX BBIPQXSHUIT HA OCHOBE CBOWCTB apU(METHICCKHX JCHCTBHIL.

© COOTHOCHTb TOYKY Ha KOOPIMHATHOH MPSMOIl ¢ COOTBETCTBYIOIIUM €if YHCIIOM M H300pa)kaTh YKCIIa TOYKAMHU Ha
KOOPANHATHOM MPSAMOIi, HAXOAUTb MOJYJIb YHCIIA.

® COOTHOCHTb TOYKH B IIPSIMOYTOJILHOW CHCTEME KOOPAWHAT ¢ KOOPJMHATAMH TOH TOUKH.

o OprFHHTB OCHIBbIC YHUCJIa U ACCATUYHBIC )IpO6I/I, HaXoauTh HpI/I6J'II/I)KeHI/I$[ YHUCCII.

Yucnosvle u 6yK8€HHble 8blpajzicenus

o [loHNMaTe U ymOTPEOISATh TEPMUHBI, CBA3aHHBIE C 3alMCHIO CTENEHH YHCIa, HAXOTUTh KBagpaT M KyO 4HcIa,
BBIUUCIIATH 3HAYCHHS YUCIOBBIX BRIPAXKECHUH, COAEPIKAIINX CTETICHN.

e [Tonp30BaThCs MIPU3HAKAMH JIETMMOCTH, PACcKJIaAbIBaTh HATYpaJIbHbIC YHCIIA HA IIPOCTHIE MHOXKUTEIH.

e [Tonb30BaThCst MacIITabOM, COCTABIIATE MPOIIOPIIH U OTHOIICHUS.

e llcnionb30BaTh OyKBBI Il 0003HAUCHHMS YUCEN IIPU 3aIIMCH MAaTEMaTHYECKUX BBIPAXKEHHUH, COCTABIISATh Oy KBEHHBIC

BBIp@XKEHUS] U (HOPMYJIbI, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAXKEHHIA, OCYIIECTBISISI HEOOXOAMMBIE MOJICTAHOBKU H
npeoOpa3oBaHusl.

° HaXOHI/ITL HEU3BECTHBIA KOMIIOHEHT PpaBCHCTBA.

Pewenue mexcmoesnix 3a0au

e PemaTh MHOTOIIArOBBEIE TEKCTOBBIE 3aJauyu apI/I(l)MCTI/I"ICCKI/IM CII0COO0M.

e Perrath 3aaa4M, CBA3aHHBIC C OTHOICHUEM, IPOTTIOPITHUOHAIBHOCTBIO BEJIMYWH, ITPOUCHTAMU; PEIIATh TPU OCHOBHELIC
3a/1a4¥ Ha ApOOH 1 TPOICHTHI.



e Pemrath 3amaum, cofepikalye 3aBHCHMOCTH, CBSI3BIBAIOIINE BEJIMYUHBL CKOPOCTh, BPEMS, PACCTOSIHHE, IIEHA,
KOJIMYECTBO, CTOMMOCTb; MPOU3BOIUTENBHOCTD, BpeMsl, 00bEMa pabOThI, UCTIONB3Ys apu(pMeTHIeCKHEe AEHCTBUS, OLEHKY,
MPUKHUJIKY; OT30BATHCS EANHUIAMH U3MEPEHHUSI COOTBETCTBYIOLINX BEINYHH.

e CocTaBiATh OYKBEHHBIE BHIPAXKEHHS 10 YCIOBHUIO 3a1a4H.

e |I3BekaTs HH(GOPMAIHIO, IPEACTABICHHYIO B TAOMUIAX, HA JTMHEHHOH, CTOI0YATON WM KPYrOBOW AHarpamMMmax,
HMHTEPIIPETHPOBATh MPEICTABICHHbIC JaHHbIC; UCIIOIb30BaTh JaHHBIC IIPH PELICHUH 33/1a4.

e [IpencraBisaTe HHGOPMALIUIO C TIOMOIIBIO TAOJIHL, TMHEHHOW M CTOJIOUATOH AUarpamm.

Haznaonana zeomempusn

o [IpuBOIUTH IPUMEPHI OOBEKTOB OKPYXKAIOIIEro MHUpa, UMEIOMINX (hOPMY M3YUEHHBIX TE€OMETPHUYECKUX IUIOCKHX H
MPOCTPAHCTBEHHBIX (DUTYpP, IPUMEPHI PABHBIX U CHMMETPUYHBIX (QUTYD.

e 11300paxath ¢ MOMOLIBIO LIUPKYJIS, TMHEHKH, TPAHCIIOPTHPA HAa HEIWHOBAaHHOW M KJIETYATOW Oymare M3yueHHBIE
IUIOCKHE TeOMETPUYECKHe (PUTYphl U KOHPUTYPaIlK, CHMMETPUYHBIE (QUTYPBI.

o [Tonp30BaThCSl TEOMETPUIECKUMH TOHATHSIMHU: PABEHCTBO (DUTYp, CHMMETPHS; HCIOIH30BaTh TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CHMMETPHEH: OChb CHMMETPHH, LICHTP CHMMETPHH.

e Haxomute BeMWYMHBI YIJIOB M3MEPEHHEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI 33TaHHOIN BEITHMYHHBL,
10JIb30BATHCA NIPU PELIEHUH 3a4a4 I'PaJyCHOM MEpOil YIJIOB; paclo3HaBaTh HA YEPTEXKAX OCTPBIN, NIPSIMOM, pa3BEPHYTHIN U
TYHOW yTJIBL.

® BeraucnsaTs JUIMHY JIOMaHOH, TEpUMETP MHOTOYTOJIbHHUKA, TI0JIb30BATHCS €AMHUIIAMHI H3MEPEHHS JUITNHBI, BRIPA)KaTh
OIHU CAUHUIIBI U3MEPECHU JJIMHBI UCPE3 APYTHUC.

e HaxoauTtb, UCHOJB3YS 4EPTEKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXNY ABYMs TOUKAMM, OT TOYKHM IO NPSMOM,
JUIMHY IIyTU Ha KBaJPaTHOU CETKE.

® Boruucnars miomans GUryp, COCTaBJICHHBIX U3 IPSIMOYTOJIbHUKOB, HCIIOJIB30BaTh pa30MeHHe Ha NPSMOYTOIbHUKH,
Ha paBHbIC (I)I/Il“ypbl, AOCTpanBaHUE OO0 MPAMOYTOJIbHUKA; IMOJIb30BATbCSA OCHOBHBIMU CIWHUIAMH U3MCPCHUSA IJIOIIAOU,
BBIpa)KaTh OJHU CAMHUIBI U3MEPEHUS IUIOMIAI! Yepe3 IpyTHe.

¢ PacrniozHaBaTh Ha MOJIEIISX U N300paKEHUAX MUPAMULY, KOHYC, IIMIIHHAP, UCIOIb30BaTh TEPMHHOJIOTHIO: BEPIINHA,
pebpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

e I1300paxarh Ha KJIeT4aTol OyMare psIMOYTOJIbHBIN TTapasuieNenume].

® Beraucnsate 00bEM MPSIMOYTOIBHOTO Mapaiesenunena, Kyoa, mojib30BaThcsl OCHOBHBIMU €AMHULIAMH M3MEPEHHS
00bEMa; BEIpaXkaTh OJHYU €AWHHIBI U3MEPEHUs 00bEMa depe3 OpyTHe.

e PermaTh HECIIOKHBIC 3aJa4i Ha HAXOXKIACHUC I'COMECTPUICCKUX BCIIMYUH B IMPAKTUICCKUX CUTYyallUAX.

7 knacc (Aaredpa)

Yucna u evtuucienusn

e HaxonuTe 3HaueHHUs YHCIOBBIX BBIPAXXECHUH; NPUMEHATh Pa3HOOOpa3Hble CHOCOOBI M MPUEMBI BBIYMCICHUS
3HA4YCHUH IPOOHBIX BRIPAKEHUH, COIepKAIINX OOBIKHOBEHHBIE U IECATHYHBIE APOOH.

o [IepexomuTh OT OJHOM (POPMBI 3aIMUCH YUCEI K IPYTO# (IIpeoOpa3oBhIBaTh NECATUIHYIO IPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B ICCATHYHYIO, B YACTHOCTH B OCCKOHEUHYIO NECATHUHYIO APOOB).

o CpaBHUBAThH U YIOPSAOYNBATH PAIlHOHATHHEIC YHCTIA.

o OKpYTIIAT YHCIA.

© BRIMOTHATE IPUKHUIKY U OLEHKY Pe3yJbTaTa BEIYUCIICHHH, OLEHKY 3HAYEHUH YUCIOBBIX BBIPAKCHHI.

o BLINOIHATH I[CI‘/'ICTBI/ISI CO CTCTICHAMU C HAaTypaJIbHBIMU MMOKa3aTCIAMU.

o HpI/IMeHSITI) MpU3HAKHU JCITIMMOCTH, Pa3JIOKCHUC HA MHOKUTECIIN HATYypPaAJIbHBIX YHUCEII.

e Perrath MMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4H, CBA3aHHBIE C OTHOHICHHUEM BECJIHNYWH, HNPONOPIHUOHATIBHOCTBIO
BEJIMYMH, IPOLICHTAMU; UHTEPIIPETUPOBATH PE3YJIbTATHI PELICHU 334 C Y4ETOM OIPaHUYEHUMN, CBSI3aHHBIX CO CBOWCTBAMU
paccmaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue eviparxcenus

o Vcrions30Bath anre0panyecKyrd TEPMUHOJIOTHIO U CHMBOJIMKY, ITPUMEHATh €€ B MPOLECCE OCBOEHUS y4eGHOTO
Marepuara.

o Haxomuth 3HaYeHUs] OYKBEHHBIX BBIPAKEHUI MPH 33/IaHHBIX 3HAYECHUSX [TEPEMEHHbIX.

® BhIOHSITH Pe0Opa30BaHus LEIOr0 BHIPAKEHHSI B MHOTOUJIEH ITPUBEIECHUEM [TOJJOOHBIX CIIAraeMbIX, PACKPHITHEM
CKOOOK.

® BhINONHSITE YMHOKEHHE OJJHOYJICHA HA MHOTOYWICH U MHOTOYJIEHA HA MHOTOYICH, IPUMEHSTh (JOPMYJIbI KBa[paTa
CYMMBI U KBaJIpaTa pa3HOCTH.

o OCyYIIECTBIATD Pa3JIOKEHUE MHOTOYIEHOB HA MHOYHTEIH C IIOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIEro MHOXKUTEJIS,
TPYIIIUPOBKH CIIaraeMbIX, IPUMEHEHUS (OPMYI COKPAIIEHHOTO YMHOXKEHHS.



¢ [IpumeHATh MpeoOpa30BaHKs MHOTOWICHOB [UIS PELICHUS PAa3INYHBIX 33/1a9 U3 MAaTEMaTHKN, CMEKHBIX [IPEAMETOB,
W3 peabHOM MPAKTHUKH.
o llcrionp30BaTh CBOWCTBA CTETICHEH ¢ HATYpaIbHBIMH NOKA3aTEISIMHU IS IPE0Opa30BaHUS BRIPAKCHHH.

Ypaenenu}l U nepaesencmea

e Pemath IMHEHbBIE YpAaBHEHUS C OJHOM NMEPEMEHHOM, NIPUMEHs MpaBWiIa NEPeEXoia OT UCXOJHOTO ypaBHEHUS K
paBHOCWIBHOMY eMy. IIpoBepsTh, SBIACTCS U YUCIIO KOPHEM YPaBHECHHSI.

o [IpumeHATH rpauIecKne METOABI IPH PELICHUH INHEHHBIX YPABHEHNH U HX CHCTEM.

e [TogOupaTh NpUMepsI Map YUCE, ABISIOIUXCS PELICHUEM JIMHEHHOTO ypaBHEHHUS C IByMsI IEPEMEHHBIMH.

e CTpouTh B KOOPJIMHATHOW IUIOCKOCTH TpadMK JIMHEWHOTO YpaBHEHUs C IBYMS IEPEMEHHBIMH; MOJB3YsCh
rpaduKoM, IPUBOIUTH IPUMEPHI PELICHHS yPaBHEHHUSI.

e Penrath cucTeMbl IBYX JIMHEWHBIX YPaBHEHHUH € IByMs TIEPEMEHHBIMH, B TOM YHCIIE IPadUuECKH.

e CocTaBiATh M pelIaTh JIMHEHHOE ypaBHEHHWE WM CHCTEMY JIMHEHHBIX YpaBHEHHUIl IO YCIOBUIO 3a4adyH,
HMHTEPIIPETHPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJaul MOJTy4CHHBINH pe3yibTar.

Koopounamut u zpagpuxu. @ynkyuu

e I300paxxaTh Ha KOOPIAMHATHOM NpPSIMOIl TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIY4H, OTPE3KH,
MHTEPBAJIBL; 32 MUCHIBATH YHCJIOBBIC IPOMEKYTKH Ha aIreOpandeckoM s3bIKe.

e OTMeyaTh B KOOPANHATHOH IJIOCKOCTH TOYKH IO 33JaHHBIM KO OpAWHATaM; CTPOUTB rpaduKH JMHEHHBIX QYHKIUH.

o OnuCHIBaTh C TTIOMOLIBIO (DYHKIMIT M3BECTHBIC 3aBUCHMOCTH MEKIY BEIMYMHAMH: CKOPOCTB, BPEMS, PAaCCTOSIHUE;
1IeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOIUTENILHOCTD, BpeMsl, 00BEM paOOTHI.

e Haxonutk 3HayeHue QyHKUUH N0 3HAYCHUIO € apryMeHTa.

o [lonnmats rpaduueckuii crnocod MpeACTaBiCHUsS M aHanuM3a WHOOpPMAIMU; W3BICKATh W HHTEPIPETHPOBATH
nHpopmanuio u3 rpauKoB peanbHBIX IPOLECCOB U 3aBUCUMOCTEH.

8 knacc (Anredpa)

Yucna u evtuucienusn

¢ llcnionb30BaTh HadalbHBIC MPEICTaBICHHUSA O MHOXKECTBE JICHCTBHUTENBHBIX YHCEN U CPaBHEHHS, OKPYIJICHHS
W BBIYHMCIICHUH; H300paXkaTh NEHCTBUTEIBHBIC YHCIa TOYKAMH Ha KOOPJUHATHON IIPSIMOM.

o [IpuMeHATh TOHATHE apH(PMETHIECKOro KBAJAPATHOTO KOPHS; HAXOIUTh KBaJApAaTHBIC KOPHH, HCIOJIB3YS IPH
HEOOXOANMOCTH KaJIbKYJISITOP; BBIIOJNHATH NMPEoOpa30OBaHMs BBIPAXKECHUH, COAEPXKALINX KBAaJpPaTHBIC KOPHHU, HCIIONB3YS
CBOMCTBa KOpHEH.

e llcnionp30BaTh 3ammiuck OOJBIINX M MaJIBIX YMCEN C IIOMOIIBIO JECATHYHBIX 1pobeii u crenenei uncna 10.

Anzebpauueckue eviparxcenus

o [IpUMEHATh MOHATHE CTEIEHM C IeJIBIM TI0Ka3aTesieM, BBIMOJIHATH MIPEoOpa30BaHUS BBIPAXKECHUH, COAEPKALIIX
CTEIEHU C LENBIM II0KA3aTEIIEM.

® BLINOJIHATE TOXKAECTBEHHBIE MPE0Opa30BaHMs pPAllMOHANBHBIX BBHIPAKEHHH Ha OCHOBE MNpPAaBHJ JIEWCTBUH Haj
MHOTOWIEHAMH U aJredpanyecKuMu JpoOsMu.

e PackiaipIBaTh KBaJPATHBIM TPEXWIEH HA MHOXKUTEIIN.

o [IpumeHsATh IpeoOpa3oBaHus BRIPKEHUN IS PEICHMS PA3IMYHBIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB,
U3 peanbHOM MPAKTUKH.

Ypatmenuﬂ U HepaeeHcmea

e Pemiath JMHEWHbIE, KBaJpaTHbIE YPAaBHEHUS U PalMOHAJIbHBIE YPAaBHEHHUS, CBOJASAIIMECS K HUM, CUCTEMBI JBYX
YpaBHEHHH ¢ ABYMS [IEPEMEHHBIMHU.

e [IpoBoauTh mpocTellve HCCIEAOBAHUS YPAaBHEHMH M CHCTEM YpaBHEHHH, B TOM 4YHCIE C MPUMEHEHHUEM
rpaduueckux mpeacTaBieHui (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CUCTEMa YPaBHEHWH PEIICHUs, €CIIU UMEET, TO
CKOJIBKO, U TIP.).

o [lepexomuTh OT cIOBECHOW (OPMYIHMPOBKH 3a/ladu K €€ anreOpandeckol MOJETH C TOMOIIBIO COCTABJICHHUS
YpaBHEHHSI T CHCTEMbI YPaBHEHUA, HHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJIa4H MTOJTYICHHBIN PE3yJbTaT.

e [IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJI CPaBHEHUS, OIIEHKM; pellaTh JMHEWHbIE HEPABEHCTBA C OJHOMU
TIEPEMEHHON U X CHCTEMBI;, 1aBaTh IpaUIECKYI0 HILTIOCTPAITMIO MHOYKECTBA PEIIeHUI HEPaBEHCTBA, CHCTEMbBI HEPABEHCTB.



Dyukyuu

e [IoHMMaTh M HCHONB30BAaTh (DYHKIMOHAJIBHBIC IOHATHA M S3BIK (TEPMHHBI, CHMBOJIMYECKHE OOO3HAYCHUS);
OTIPEETIATh 3HaUCHUE (DYHKIIMH 10 3HAYECHHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA (DYHKINH 10 €€ rpaduKy.

o Ctpouts rpaduku AIIEMEHTapHBIX GbyHKIHN Buma 'y =k/x , y =x3, y=x3,
y:\/x,y:IxI; OTHCHIBATH CBOMCTBA YHCIOBOW (pyHKIHH IO €€ rpaduky.

9 kiaacc (Aaredpa)

Yucna u evtuucnenusn

e CpaBHUBATH U YHNOPSA0UNBAThH PAllMOHATIBHBIE U HPPALUOHANBHbIE YHUCIIA.

® BuimosHsITh apudmMeTHyeckre ASHCTBUS ¢ pallMOHAJIBHBIMU YHCIIAMH, COYETasl YCTHHIE U IMHChbMEHHBIC NMPUEMBI,
BBINOJIHATH BBIYHUCIICHUS C HPPALMOHAIBHBIMH YHCIaMH.

e HaxonuTth 3Ha4eHUs CTENEeHel C LeNbIMU MOKa3aTeIsIMU U KOPHEH; BBIYUCIISTh 3HAUEHUS YUCIIOBBIX BBIPA)XKEHUIL.

e OKpyryaTh JAEHCTBUTENBHBIE YMCNIA, BBIIONHATH INPHUKUAKY pe3yiabTaTa BBIYMCICHUN, OIEHKY YHCIIOBBIX
BBIPAKEHUI.

Ypaenenu}l U Hepaeencmea

e Perrath sMHEHHBIE W KBaApaTHBIC YypPaBHEHHS, YPaBHEHHs, CBOJAIIMECS K HHUM, IpOCTeHIme JpoOHO-
palMOHANIbHBIE YPABHEHHUS.

e PemaTh CHCTEMBI IBYX JIMHEHHBIX YPABHEHUI C IByMsI IEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHHI, B KOTOPBIX OJJHO
YpaBHEHHE HE ABISAECTCS JIMHEHHBIM.

e Pemrath TeKCTOBBIE 3aJaun aareOpandeckuM CIIocOOOM C TIOMOIIBIO COCTAaBICHHUS YPABHEHUS WIIM CHCTEMBI JBYX
YPaBHEHUH C IBYMS IEPEMEHHBIMU.

e [IpoBoauTh mpocTedlIME MCCIEAOBAHUS YPABHEHMW M CHCTEM YPAaBHEHHH, B TOM 4YHCIE C IPUMEHEHUEM
rpaduyecKkux MpencTaBieHui (ycTaHaBIMBaTh, IMEET JIM YPABHEHUE WIM CHCTEMa YPaBHEHUH PEIICHHs, €CIU HUMEEeT, TO
CKOJIBKO, U TIp.).

e PemaTh JMHEHbIE HEpaBEHCTBA, KBaJpaTHbIC HEPAaBEHCTBA; M300pakaThb pEIICHHE HEPABEHCTB HA UMCIIOBOMH
MPSMOI1, 3aIIUCHIBATh PELIEHHE C IOMOIIBIO CUMBOJIOB.

e PemaTh CUCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIONINE KBaApaTHOE HEPABEHCTBO;
n300pakaTh PEIICHUE CHCTEMBI HEPABEHCTB HA YMCIIOBOW IPSMOIL, 3aIMCHIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB.

e lcrionp30BaTh HEPABEHCTBA IPU PELICHUH PA3INYHbIX 3aay.

Dyuxyuu

e PacniozHaBaTh (YHKIMM W3Y4YEHHBIX BUAOB. [IOKa3pIBaTh CXEMAaTHYECKH DACIOJIOKEHHE HAa KOOPIHMHATHOU
IUIOCKOCTH TpaIKOB

o ynkimii Buga: y = kx, y =kx + b,y = k/x, y=a x> + b x + ¢ ¢, y = X%, y=Vx, y = | x | B 3aBHCHMOCTH OT 3HAUYCHHIA
K03(h(DUIIMEHTOB;0NMCHIBATh CBOMCTBA (DyHKIMIA.

o Ctpouts 1 H300paXkaTh CXeMaTHUECKH IpauKN KBaAPaTHIHBIX

o (pyHKUHII, ONTUCHIBATH CBOWCTBA KBAIPATUUHBIX (QYHKIMH 110 UX TpaduKam.

e PacrniozHaBaTh KBaJpaTUUHYO QYHKIHMIO 110 (GOpMyJie, IPUBOAUTD IIPUMEPHI KBaIPATUUHBIX (QYHKINI U3 peabHOM
XKW3HH, QU3UKH, TEOMETPHU.

Apughmemuueckan u zeomempuueckasn npozpeccuu

e PacniozHaBaTh apu(pMEeTHUECKYIO M TEOMETPHIECKYIO IPOTPECCHH ITPH Pa3HbIX criocodax 3alaHusl.

® BLIONTHATE  BBIYMCIIEHUS C HCHOJNB30BaHMEM (OPMYIN N-TO wWieHa apuPMETHYECKOH M TeOMEeTPHUYECKOH
MIPOTPECCHi, CYMMBI IIEPBBIX N WICHOB.

o 11300paxath WICHBI OCJIEA0BATEIILHOCTH TOYKaMH Ha KOOPAWHATHOM MJIIOCKOCTH.

e PemaTh 3a/a9u, CBSI3aHHBIE C YHCIOBBIMU IOCIIEOBATEIFHOCTSAMH, B TOM YHCIIE 3a/1a4d W3 PEaJbHOM XU3HU (C
HCTIOIb30BaHUEM KaJIbKYJIATOPA, IU(POBBIX TEXHOIOTHIA).

7 kaacc (I'eomerpus)

e PacniozHaBaTh HM3y4eHHbIE I'€OMETpUYECKHE (UTypBHI, ONPENeNsiTh MX B3aHMHOE PpaclojioXKeHHe, M300pakaTh
reoMeTpuueckue (GUTypbl; BHIIOIHAT YSPTEKH 110 YCIOBHIO 3a1a4d. 3MepsTh aMHEHHbIE U YIIIOBbIE BEINYMHBL. Penrats
3a[]aud Ha BBIYUCIICHHUE AJIUH OTPE3KOB U BEIMYMH YTJIOB.

e Jlenate TpyOyI0 OLICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH MPEAMETOB B PEabHOM JKH3HH, Pa3MEpOB MPUPOIHBIX
00BeKTOB. Pa3nuyate pazMepsl 3THX 0OBEKTOB 10 MOPSAAKY BEITHIHHEI.



o CTpOUTH YePTEKH K TEOMETPHUECKHUM 3aJadaM.

e [Tonmp30BaThCsl MPU3HAKAMH PAaBEHCTBA TPEYTOJILHUKOB, MCIIOIb30BATh NPU3HAKH U CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJILHUKOB ITPH PELICHUU 3a/1a4.

¢ [IpOBOAMTE JIOTUYECKUE PACCYKAEHHS C HCIOIB30BAHUEM I€OMETPUUIECKUX TEOPEM.

e [Tonp30BaThCA MPU3HAKAMHU PABEHCTBA NMPSIMOYTOJIbHBIX TPEYTONBHUKOB, CBOMCTBOM MEIWAaHBI, MPOBEIEHHON K
TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIBHUKA, B PEIIEHUN T€OMETPHYECKHX 3a/1a4.

e OnpezensiTh NapasiebHOCTh NPSMBIX C MOMOIIBIO YIVIOB, KOTOpbIe 00Opa3yeT ¢ HUMHU cekymas. OnpenensiTb
NapaUIeIbHOCTh MIPSIMBIX C IIOMOLLBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM NMPSAMOM O TOYEK IPYroW IPSMOM.

e Penrath 3a1a4n Ha KieT4aToi Oymare.

o [IpoBOJMTH BBIYMCICHUS M HAXOJWTh YUCIOBBIC M OYKBEHHBIC 3HAUCHHS YIJIOB B T€OMETPHYECKUX 3ajadax C
UCIIONIb30BAaHHEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJILHHKOB, CBOICTB YIJIOB, 0OpPa30BaHHBIX NPH NEPECEYCHUH
JIByX MapauIeIbHBIX NPSMBIX CeKyllel. Pemare mpakTHYecKue 3a1a4y Ha HAX0XKJCHHE YTIIOB.

e BrasieTs MOHATHEM TIEOMETPUYECKOTO MeECTa TOYEK. YMETh ONPENEsITh OHCCEKTPUCY yIila W CepeANHHBINA
HNEPIEHAUKYIIP K OTPE3KY KaK FT€OMETPUIECKUE MECTa TOUEK.

e GopMynMpoOBaTh ONpENENEHUs] OKPYKHOCTH M Kpyra, XOpAbl W JHAMETpa OKPYKHOCTH, IMOJIb30BATHCSA HUX
CBOMCTBaMH. ¥YMETh IPUMEHSATh 3TH CBOMCTBA IPU PELICHUH 3a/1a4.

e BriafieTh MOHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHHKA OKPY’KHOCTH, YMETh HaxoAWTh €€ neHtp. Ilomp3oBarbcs
(dakTaMu 0 TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHUKA IEPECEKAlOTCs B OJAHOW TOUYKE, U O TOM, YTO CEpEAMHHBIC
NEPIEHIUKYIISIPEI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAKOTCS B OJJHOU TOUKE.

e BiasieTs NOHATHEM KacaTelbHOU K OKPY>KHOCTH, I10JI30BATHCSI TEOPEMOM O NEPIEHIUKYIISIPHOCTH KacaTeJbHOU U
panuyca, po BEAEHHOIO K TOYKE KacaHHs.

o [Tonp30BaThCS NIPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBA MU, [IOHUMATh UX IPAKTUYECKUN CMBICI.

¢ [IpoBOANTE OCHOBHBIE TEOMETPHUYECKHE MOCTPOCHHS C IIOMOIIBIO IUPKYJIS U INHEUKH.

8 kiacc (I'eometpus)

e Pacno3HaBaTh OCHOBHEIE BHU/bI ‘IeTI)IpéXyFOJ'H)HI/IKOB, HUX DJICMCHTHI, ITOJIb30BATHCA UX CBOMCTBaMH Ipyu peIICHUN
FCOMETPHYUCCKUX 3a/1a4.

o [IpuMEHSATH CBOMCTBA TOYKH MEPECCUCHUS MEIHAH TPEYroJabHHUKA (IIEHTPa Macc) B PEIICHUH 3a7ay.

e BiaseTe NOHATUEM CpEAHEH JIMHUU TPEYrojdbHUKA M Tpaleluy, NPUMEHATh UX CBOMCTBAa IIPU PELICHUH
FCOMETPHYUCCKUX 3a/1a4.

o Ilonp3oBathesi Teopemoii Daneca U TEOPEeMOW O MPOMOPIMOHANBHBIX OTPE3KaX, MPUMEHSITh HX JUIS PEIICHHS
MPaKTHYECKUX 3a/1a4.

o [IpyMeHsTh MPU3HAKH MOJ00Us TPEYTrOJIbHUKOB B PEIICHUU TEOMETPUUECKHX 3a/1a4.

o [Tonp3oBaThest Teopemoii [Tudaropa st peleHusi FeOMETPUUECKHUX U MPAKTHUECKHUX 33/1a4.

o CTpOUTh MATEMAaTHYECKYI0 MOJIENIb B MPAKTHYECKUX 3a7a4yax, CAMOCTOSTENbHO JeNlaTh YepTEX WU Ha XOIUTh
COOTBETCTBYIOUINE [UTHHBI.

e Biiajiets NOHATHUAMM CUHYCa, KOCUHYCA U TAHI'€HCA OCTPOTO yrila MPsIMOYTOJIbHOTO TPEYTrOJIbHUKA.

o [10J1b30BaTHCS PTUMU MOHATHS MU A peIICHU MPAKTUYICCKUX 3ajJ1ad.

® Boruucnare (pa3nuyHbIMU criocobamu) IUIoNIa b TPEYroJibHUKA M TUIOLIA I MHOTOYTOJIBHBIX (Guryp (mosb3ysch,
r7ie He00X0IUMO, KaJIbKYJIATOPOM).

o [IpyMEHATH NOJyYEHHBIE YMEHUSI B IPAKTUYECKUX 3a]1a4ax.

® BiiajieTh MOHATHSAMH BIIMCAHHOTO U [IEHTPAILHOTO YIJIa, UCIIOIB30BATh TEOPEMBI O BITMCAHHBIX YTIIaX, YIIax MEeXI1y
XOpJaMu (CeKYIUMHU) U YTIIe MKy KacaTeIbHON U XOP/IOW MPH PEIICHUH FreOMETPHIECKUX 3a/1a4.

® BriajieTh MOHSITHEM OMHUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATh CBOWCTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA MPH
peLICHUH 3a/1a4.

o [IprMeHSTh MOJTy4YEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKUE MOJICIH ISl 331a4 PeabHOMN KU3HU U
MMPOBOAUTE COOTBETCTBYIOIIHNE BBIYHUCIICHUA C TPUMCHCHUEM HOJIO6I/I$[ U TPUTOHOMETPUHN (HOHLSyfICL, rae HeO6XOI[I/IMO,
KaIIbKYJSITOPOM).
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e 3HaTh TPUTOHOMETPHYECCKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOJHWTh C WX IMOMOINBIO Pa3IHYHBIC 3JICMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJbHHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxomuTh (¢ OMOIIBIO KAIBKYIATOPA)
JUTHHBI U YTIIBI 111 HETAOJMYHBIX 3HAYCHUH.

o TJlomp3oBaThes (OpMyJIaMU TPUBEACHUS M OCHOBHBIM TPHTOHOMETPUYECKHM TOXIECTBOM JJISI HAXOXKICHHS
COOTHOILIEHUH MEXYy TPUTOHOMETPUUECKUMHU BETUUYNHAMHU.

e lcnonb30BaTh TEOPEMBl CHHYCOB W KOCHHYCOB JUII HAaXOXKIEHHUS Pa3lUYHBIX JJIEMEHTOB TPEYroJbHUKA
(«perreHre TPEYroJILHUKOBY), MPUMEHSTh UX MPHU PEIICHHN T€OMETPUIECKHX 3a7ad.

e Braaers NOHATUAMH MTPEOOPA30BAHUS MTOTOOMSI, COOTBETCTBEHHBIX 3JIEMEHTOB MOTOOHBIX (hUryp.



e Jlomp30oBaThcs CBOMCTBaMHU MOJOOWS MPOM3BONBHBIX (UTYp, YMETh BBIUMCIATH JUIMHBI M HAXOIOUTH YTIBI Y
moo0HbBIX puryp. [IpuMeHsTh CBOMCTBA MTOAOOWS B MPAKTUISCKUX 3a1adax.

e YMeTh MPUBOANUTH PUMEPHI HOJOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

e Jlomp30BaThCsA TEOpEMaMH O MPOM3BENCHHH OTPE3KOB XOPJ, O MPOWU3BEACHUH OTPE3KOB CEKYIINX, O KBaapaTe
KacaTeJabHOM.

e Jlomp30BaThCA BEKTOpPAMH, MOHUMATh WX T€OMETPHUCCKUHA M (U3NIECKAN CMBICI, IPUMEHSTh MX B PEUICHUU
reOMETPUYECKHUX U (PU3NYECKUX 3a1au.

o [IpuUMEHATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB IS HAXOXKJICHUS JJTHH U YTJIOB.

o Tlonp30BaThCS METOIOM KOOPIMHAT HA TUIOCKOCTH, IPUMEHSTH €TI0 B PCIICHUU T'EOMETPUICCKHUX U MPAKTHYSCKUX
3ajad.

e Biagers MNOHATHAMHU MPABHIBHOTO MHOTOYTOJBHHKA, JJIHHBI OKPYKHOCTH, JUIMHBI JYyTH OKPYXHOCTH H
paauaHHOM MEpHI yIila, YMETh BEIUHCIIATH IUIOMIAAb KPYyTra U €Tr0 YacTel.

e [IpuMeHATH MOTydYeHHBIC YMECHHUS B MIPAKTHYCCKUX 3a7a4ax.

e Haxoauts ocu (WM EHTPHI) CHMMETPHA (GUTYp, IPAMEHATH IBIYKEHUS IDIOCKOCTH B IIPOCTEHINTUX CITydasix.

o [IpuMeHATH MOyYeHHBIC 3HAHNS Ha IPAKTUKE — CTPOUTHh MaTeMaTHIeCKHE MOACIH I 3a7a4 pealbHON KU3HA
1 TIPOBOANTE COOTBETCTBYIOIIHNE BEIYUCICHHS C IPUMEHEHUEM ITOTO0US ¥ TPUTOHOMETPHUIECKAX (DYHKIHH (TI0NTB3YSCH, TIe
HEO0XOIUMO, KaIbKYIATOPOM).



COJEPXAHHUE YYEBHOI'O KYPCA "MATEMATHUKA"

5 kaace

Hamypansnvie yucna u nyno

Hatypansroe uncno. Psax narypampHbIx umncen. Ymcmo 0. M3o0pakeHWe HaATypaidbHBIX YHCEN TOYKAMH Ha
KOOpAWHATHOH (dncioBoit) npsimoii. [lo3nnnoHHas cucteMa CYuciIeHns. PuMckas Hymepalisl Kak IpuMep HEO3HIIMOHHON
cUCTeMbI cunciieHns. JlecaTinanas cucteMa cuncieHus. CpaBHEHHE HATypalbHBIX YUCEN, CPaBHEHHE HATYPAIbHBIX YHCEIN C
HynéM. CrocoOsl cpaBHeHUs. OKpyrieHHE HaTypanbHBIX unced. CIOo)KeHHe HaTypalbHBIX YHCEN; CBOWCTBO HYJIS IPH
CIIOKeHNH. BerauTanne Kak qedcTBre, 00paTHOE CIOKEHUIO. Y MHO)KEHHE HAaTYPalIbHBIX YHCEIT; CBOMCTBA HYJIS U CAMHUIIBI
pu yMHOXKeHHH. JlenieHne kak aeficTBue, 00paTHOE YMHOXEHUI0. KOMITIOHEHTHI IeWcTBUH, CBSI3b MeX 1y HUMU. [IpoBepka
pe3ynbTarta apumMeTHdeckoro neicTBus. llepeMecTUTENbHOE W COYETaTeNbHOE CBOMCTBA (3aKOHBI) CIOKEHHS U
YMHOXEHHUsI, paclpe/ienTeIbHOEe CBOWCTBO (3aKOH) yMHOXeHUs. Vcrnonb3oBanue OykB Ui 0003HA4YEHHs HEM3BECTHOTO
KOMITOHEHTa U 3aIMCH CBOMCTB apu(pMETHUECKHUX JEHCTBUM. JleauTeny M KpaTHBIE YHCIIA, PA3IoKEHHE Ha MHOMKHTEIH.
IIpocteie u coctaBHble yucna. [IpuzHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkoMm. CTeneHb ¢ HaTypadbHBIM
MOKa3aTeJIeM. 3aluch YHCIa B BHIC CYMMBI Pa3psAAHBIX cCllaraeMbiX. UWCIIOBOE BBIpaKECHHE. BBIUnciieHWE 3HAYCHUH
YHUCIIOBBIX BBIPAXKCHHUH; MOPSNOK BBIIOJHEHNS ACHCTBUI. VICMONB30BaHME IPU BBIYHCICHHUAX IEPEMECTHUTEIBHOTO H
COYETATENBHOTO CBOMCTB (3aKOHOB) CIIOXKEHHSI M YMHOXEHHUSI, PAaCIIPEAEIUTEIIEHOTO CBOHCTBA YMHOXKEHHS.

/pobu

IIpencraBnenne o npobm Kak crocobe 3amucH YacTH BenHYHHBL. OOBIKHOBEHHBbIC Apobu. IIpaBuimbHBIE H
HenpaBmiIbHbIE 1poOu. CMemmaHHas ApoOb; NpeACTaBICHNE CMEIIAaHHON ApOOH B BUAE HENIPABUIIBHON ApoOU M BBIIEICHHE
LEJION YacTH YMCa U3 HEempaBmIbHOH qpodu. M3o0paxkerne npobel ToukaMu Ha YHCIOBOH mpsiMoil. OCHOBHOE CBOMCTBO
npobu. Cokpamenue npobeit. [IpuBenenue apodu k HOBoMy 3HaMeHate 0. CpaBHenue npodeii. ClIoKeHHe U BHIYUTAHHE
npobeii. YMHOXKEHHUE U JiesieHue ApoOeit; B3auMHO-00paTHbIe 1poou. HaxokaeHre yacTH 11eJI0r0 | IIeI0r0 MO €ro 4acTu.
Jecsatuunas 3anuck apodeit. [Ipencrasnenne necsiTMaHON ApoOH B BUie 0OBIKHOBEHHOM. M300pakeHne NecaTHUHBIX Apooei
TOYKaMH{ Ha YMCJIOBOH mpsiMoid. CpaBHEHHE JECATHYHBIX Apoleil. ApudmeTnueckue ASHCTBUS C JECATHYHBIMU TPOOSMH.
OkpyrieHue JecITUIHBIX JPOOei.

Pewenue mexcmoswix 3aoau

Pemenue TEKCTOBBIX 3a/ad apu(MeTuueckuM crocodboM. PenreHue norudeckux 3agad. Pemenue 3aga4 nepebopom
BCEX BO3MOJKHBIX BapHaHTOB. lcrosnb3oBaHWE NP pEIICHWH 3a1ad TaOnui W cxeM. PemreHwe 3amad, comeprKamiux
3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYMHBI: CKOPOCTH, BPEMs, PAacCTOSHHE;, II€HA, KOJMNYECTBO, CTOMMOCTh. EIMHUIEI
N3MEpEeHus: Macchl, 00bEMA, IIEHBI; PAacCTOSHUS, BPEMEHH, CKOpocTH. CBs3b MEXAy €AMHHWIAMH HM3MEPEHHs KakKIou
BeJIMYMHEI. PemeHne ocHOBHBIX 3aa4 Ha JpoOu. [IpencraBineHne TaHHBIX B BUJIE TaOJIMIL, CTOIOYATHIX THATPaMM.

Haznaonaa zeomempus

Harnsinaele npeacTaBineHns o GUrypax Ha INIOCKOCTH: TOYKA, IPsIMasi, OTPE30K, JIyd, YToJl, IoOMaHasi, MHOTOYTOJIbHHUK,
OKPYXHOCTb, KpyT. YToJ. [Ipsamoii, ocTpelid, Tynoi u pa3B€pHyThIi yribl. J[JinHa OTpe3Ka, METPUUECKUE €IUHULBI IJTUHBL.
JlniHa IoMaHOM, mepuMeTp MHOTOYTONbHUKA. V3MepeHne U MoCcTpoeHHe YIIIOB C MOMOIIBI0 TpaHcHopTupa. HarmsaHsie
Npe/CTaBICHUS 0 QUrypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK; MPSIMOYTOJIbHUK, KBaIpaT; TPEYTrOJIbHUK, O PAaBEHCTBE GHTYD.
N3obpaxenue Gpuryp, B ToM 4uciie Ha KieTyaroi Oymare. [locrpoenue koHdurypauunii u3 4actel npsiMoii, OKpy>KHOCTH Ha
HEJIMHOBAaHHOW M KieT4aToil Oymare. Mcrnonp3oBaHHe CBOWCTB CTOPOH W YIJIOB MPSIMOYTOJNbHHKA, KBajapaTa. [lmomans
NPSIMOYTOJIbHUKA M MHOTOYT'OJIbHHKOB, COCTAaBJICHHBIX M3 IPSIMOYTOJBHUKOB, B TOM uucie (uryp, m300pax€HHbIX Ha
kjeryaToi Oymare. EnuHuIBI m3Mepenus IUomaaud. HarmsgHele TpencTaBiIeHHs O HPOCTPAHCTBEHHBIX (HIypax:
IIPSIMOYTOJIBHBIN Mapaiiesenunes, Kyo, MHOrorpaHHuKy. V300pakeHne npocTeHnX MHOTOTpaHHUKOB. Pa3BépTku KyOa n
napayutenenunena. Co3naHue MoJeNiel MHOTOTPaHHHKOB (M3 OyMarn, NpPOBOJIOKM, IDIACTHIMHA U 1p.). OO0BEM
MIPSIMOYTOJIBHOTO Tapaiesenunesa, Kyoa. Eanaune usmepenus oobéma.

6 KJIacce

Hamypanwvnsie uucna

ApudMeTryecKkue IEHCTBUS C MHOTO3HAYHBIMH HATYPAIBHBIMHA YHCIAMHU. UWCIOBBIC BBIPAXKCHUS, IOPSIOK
JIeficTBUH, UCIONB30BaHUEe CKOOOK. VICIONb30BaHME TPU BBIYHCICHUSX MEPEMECTUTEIHHOTO H COYETATEIFHOTO CBOMCTB
CJIOKEHUSI U YMHOKEHUSI, pacHpeleIUTEIbHOr0 CBOCTBa yMHOXeHUsl. OKpyrileHue HaTypajibHBIX uucen. [lenurenu u
KpaTHBIC YHclia; HAauOONBIIUH OO JeNUTENh W HAaUMeHbIIee obiee KpaTHoe. J[eMMMOCTh CyMMBI U TIPOW3BEICHUSI.
Jlenenue ¢ 0CTaTKOM.



/pobu

OObIKHOBEHHAs Ap0oOb, OCHOBHOE CBOMCTBO ApoOHU, cokpanieHue apodeit. CpaBHEHNE W YIOPSIOYUBAHHUE JPOOCH.
Pemenne 3amay Ha HaXOXKICHUE YacTW OT LEJOr0 W ILIEJIOr0 IO ero 4acTu. J{poOHOe YHCIIO KaK pe3ynbTaT NeleHHS.
[IpencraBnenne necATHYHON APOOH B BUIE OOBIKHOBEHHOW APOOH W BOSMOYKHOCTH TIPE/ICTABICHUS OOBIKHOBEHHOH IpOOH B
BHUJIE JeCATUYHOM. JlecaTruHble IpoOu U MeTprUecKas cucTeMa Mep. ApudMeTHdeckue IeiCTBHS U YHCIOBBIC BEIPAKESHHS
C OOBIKHOBEHHBIMH W IECATUYHBIMH ApoOsimMu. OTHOLIeHHe. JleneHHe B JaHHOM OTHOIICHWH. Macmrad, NponopIHs.
[TpuMeHeHne nporopuuii mpu pemenny 3axad. [loHsTre npoueHTa. BrruncieHne NpoeHTa OT BEIHMYUHBI M BEJIMYMHBI IO
e€ MpoueHTy. BrlpakeHHe NPONEHTOB JNeCATHYHBIMU NpoOsMHu. Pemienue 3asau Ha NpoueHTHL. BrlpakeHHe OTHOIICHHS
BEJIMYMH B IIPOLICHTAX.

Ilonoscumensvnoie u ompuuamesibHble HUc/ia

ITonoxurtensHble U oTpULATeNbHbIC uncia. [lensle uncna. Moxyns uncia, reoMeTpuuecKas HHTEPIpeTalus MOAYIs
yucna. M300pakeHne 4ncen Ha KOOpAMHATHOW mpsmMoil. YucioBsle mpoMexyTku. CpaBHeHHE uncen. ApUpMeTHYecKue
JeficTBUS ¢ TOJIOKUTEIBHBIMH U OTpHULATENBHBIMH 4YHcIaMu. [IpsMoyronpHas cucreMa KOOPAMHAT Ha IIOCKOCTH.
KoopauHaThl TOUKH Ha IIOCKOCTH, abcuucca 1 opanHara. [loctpoenne Touek u GUryp Ha KOOPIUHATHOW INIOCKOCTH.

Eykeennble sblparicenusn

[Mpumenenne OykB Ul 3alHMCH MAaTEMaTHYEeCKHUX BBIPAXEHHH W TpeuioxkeHuil. CBOWCTBa apU(pMETHUECKHX
neicTBUi. BykBeHHBIE BBIDOXCHUSI M UHCIIOBBIE IIOJCTAHOBKH. DyKBCHHBIE DPaBEHCTBA, HAXOXJCHHE HEU3BECTHOTO
KoMroHeHTa. PopMyIIbl; GOpMyIIEl IEpHUMETpa U IIIOIAAN NPSIMOYTOJIbHIKA, KBaapaTa, 00bEéMa Mmapauresenunesia u Kyoa.

Pewenue mexcmoeswix 3a0au

Pemenne TeKCTOBBIX 3a7ad apupMeTHIECKUM criocodoM. Pemenne nornueckux 3anad. Permenne 3agay nepebopom
BCEX BO3MOXKHBIX BapHaHTOB. PemeHne 3amad, colepiKalinX 3aBHCHMOCTH, CBS3BIBAIOIINX BEJIMYHHBI: CKOPOCTh, BpEMS,
paccTosiHKE; [I€Ha, KOJIMYECTBO, CTOMMOCTD; NPOM3BOANTEIBHOCTD, BpeMs, 00bEM paboThl. EAMHMIBI M3MEpEHHs: MaccChl,
CTOMMOCTH; PacCTOSHUS, BpEMEHH, CKOpOCTU. CBSI3b MEXAY €IUHHUIIAMH M3MEPEHHUs KaXJoW BeJMYMHBL PemeHue 3amad,
CBSI3aHHBIX C OTHOILEHHEM, IPOMOPIMOHANILHOCTBIO BEJIWYMH, MPOLIEHTAMM; pPEIICHHE OCHOBHBIX 3aJady Ha JIpoOu u
npoueHThl. OleHKa M TNPUKUIKA, OKpyrjieHue pesynbrara. CocraBieHHe OYKBEHHBIX BBIPQKEHHH IO YCJIOBHIO
3agaun. [IpencTaBieHue JaHHBIX ¢ TOMOIIBIO Ta0IHUIT U AuarpaMM. CToa04aTele TuarpaMMBbl: YTeHHE U TOCTpoeHue. UTeHue
KPYTOBBIX AHarpamM.

Hacznaonan zeomempusn

Harnsinaele npeacTaBieHns o GpUrypax Ha INIOCKOCTH: TOYKA, IPsIMasi, OTPE30K, JIyd, YToJl, IOMaHasi, MHOTOyTOJIbHUK,
YEeTBIPEXYTOJNBHUK, TPEYrONbHUK, OKPYXHOCTb, Kpyr. BzaumMHOEe pacnoinoxeHue JBYX HpPSMBIX Ha IUIOCKOCTH,
napajielbHble MpsMbIe, NMEPIEeHANKYISIpHbIE NpsAMble. M3aMepeHue paccTOSHMI: MeXTy IByMs TOYKAMH, OT TOYKH JO
IpsMOH; JUIMHA MapIIpyTa Ha KBaApaTHOH ceTke. I3MepeHHe M MOCTPOEHHUE YIIOB € MOMOILIBIO TpaHCIOpPTHpa. Buisl
TPEyroJNbHUKOB:  OCTPOYTOJbHBIH,  NPSIMOYTOJbHBIH,  TYNOYTOJbHBIH;  pPaBHOOEAPEHHBIH,  PABHOCTOPOHHHH.
UeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. [IpsSMOYroIbHHK, KBagpaT: HCHOIb30BAHUE CBOICTB CTOPOH, YIJIOB,
nuaronasei. M300paxeHne reoMeTpudeckux (pUryp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJb30BAHHUEM MUPKYJISI, JTHHEHKH,
yroibHUKa, TpaHcnopTHpa. IlocTpoeHns Ha kieTyaToi 6ymare. Ilepumerp MHOroyroiasHuKA. [ToHSITHE TITOMIAMN GUTYPHI;
eMHULBl M3MepeHus tuonmanu. [IpubmmkéHHOe W3MepeHue miomaan (Uryp, B TOM YHCIE€ Ha KBaJPAaTHOM CETKe.
[TpubnmxE€HHOE W3MEpPEHHE UIMHBI OKPYXKHOCTH, IUiomanu kpyra. CHMMeTpUs: LEHTpajbHas, OceBas M 3epKajbHas
cumMmertpuu. [loctpoenne cuMMeTpuyHbIX — Quryp. Harnsanele mnpenacraBieHus O IPOCTPAaHCTBEHHBIX — (urypax:
napajuieNnienumen, Kyo, npusma, nupaMmuna, KOHyC, LMIMHAP, map u cdepa. M3o0pakeHne MpocTpaHCTBEHHBIX (GHTYP.
[Tpumeps! pa3BEPTOK MHOTOTPAHHHUKOB, IIMIIMHAPA U KoHyca. Co3fjaHue Mozernel mpoCcTpaHCTBEHHbBIX Guryp (n3 Oymarw,
NIPOBOJIOKH, TJIacTHIMHA W ap.). [loHsTHe 00BEMa; eauHUIBl n3MepeHnst o0béMa. OOBEM NPAMOYrOJBEHOTO
napaJuleNienunesa, Kyoa.

7 xiacc (Anredpa)

Yucna u evluucienus

PaunonaneHele uncna.

JpoOu 0OBIKHOBEHHBIE U IECATUIHBIC, IEPEX0/1 OT OTHOM (hopMBI 3amucu apobeit k qpyroit. [loraTre parmoHaIsHOTO
Ypcia, 3allCh, CPaBHEHHE, YIOPSJIOYMBAHHE PAIMOHAIBHBIX 4HCeN. ApHpMeTHYecKne ICWCTBUS C PalMOHAIHHBIMU
yrciaaMy. Pemenne 3a1a4 U3 peaabHOM NMPaKTHKY Ha YacTH, Ha APOOH.

CrenieHb ¢ HaTypaJbHBIM [TOKa3aTeIeM: ONpeAeIeHre, Ipeodpa3oBaHue BRIPAKCHUH Ha OCHOBE OTIPEICIICHH S, 3aITHCh
Gonbinnx yucels. [IponeHTsl, 3amick NMPOIEHTOB B BHIE ApoOW W IpoOH B BUJE NMPOLEHTOB. TpH OCHOBHBIE 3a/a4u Ha
MPOLEHTH, PELICHUE 33/1a4 U3 PEealbHON NPAaKTUKU.



[IpumMeHeHre IPU3HAKOB JICTHMOCTH, PAa3JIOKCHHE Ha MHOXKUTENN HATYpaJIbHBIX Yncell. PeanbHbIe 3aBUCHMOCTH, B
TOM YHCIIe IIpsiMasi ¥ 00paTHAs MPOTIOPIIMOHAIEHOCTH.

Anzebpauueckue eviparceHus

[lepemenHble, UHCI0BOE 3HAUEHUE BBIPAXKEHMS C IEPEMEHHOM. JlonmycTuMBbIe 3HaueHus nepeMeHHbIX. [Ipeacrapnenue
3aBUCHMOCTH MEXXY BEIMYUHAMHU B BUE (hopmynsl. Beraucnenus o popmynam. [IpeodpazoBanie OyKBEHHBIX BBIPAKEHHH,
TOXK/IECTBEHHO paBHbBIE BBIPAXKCHUS, MpaBHiIa NMPeoOpa3oBaHUSA CyMM U TPOW3BEICHHH, NMPAaBMIIA PACKPBITHS CKOOOK M
MIPUBEICHNS TTOJOOHBIX CIaraeMBbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM IIOKa3aTeNIEM.

OpnHouneHsl U MHOrowieHsl. CteneHb MHorowileHa. CioXeHue, BEBIUNTaHUEe, YMHOXKEHHE MHOTOowIeHOB. DopMyIb
COKpAIIEHHOTO YMHOXKCHMS: KBagpaT CYMMBI U KBaapaT pasHocTH. DopMyna pa3HOCTH KBaaparoB. Pasnmoxenue
MHOTOYWIEHOB HA MHOXKHUTEIH.

Ypasnenua

VYpaBHEeHHE, KOPEHb YypaBHEHUs, NpaBuia MpeoOpa3oBaHMs YpaBHEHHs, PaBHOCWIBHOCTH ypaBHEHHH. JInHelHOe
ypaBHEHME C OJHON NMEpEeMEHHOM, YMCI0 KOpHell JIMHEHHOTO ypaBHEHHs, pelIeHue JMHEHHbIX ypaBHeHui. CocTaBieHHue
YpaBHEHHMH MO YCIOBHIO 3afaud. PelieHue TEKCTOBBIX 3ajady C IOMOIIbIO ypaBHEHUU. JInHEHHOE ypaBHEHHE C IBYMs
NepeMeHHbIMH U ero rpaduk. CucTeMa AByX IMHEHHBIX YpaBHEHHUH ¢ IBYMS IEpeMEHHBIMU. Pelenne cucreM ypaBHEHUH
CrocoO0M MOACTaHOBKH. [IprMepHI perIeHns TEKCTOBBIX 3a1a4 ¢ IIOMOIIBIO CHCTEM yPaBHEHHHA.

Koopounamut u zpagpuxu. @ynkyuu

Koopannata Toukn Ha mpsmoil. UucioBble NMPOMEXyTKH. PaccTosHMe MeXIy ABYMS TOYKaMH KOOPIMHATHOM
npsmoit. [IpsmoyronbHast cuctema koopauHat, ocu Ox u Oy. Abciicca 1 OpAUHAaTa TOYKA Ha KOOPAWHATHOH IJIOCKOCTH.
[Mpumeps! rpadukoB, 3amaHHEIX (opMmyramu. UteHue rpadukoB peanbHbIX 3aBucuMocted. ITonstne ¢ynknum. I'paduk
¢ynkiun. CpolictBa ¢yHkumid. Jluneinas ¢ynkuus, e€ rpaduk. I'papuk ¢ynxumu y= IxI. I'paduyeckoe pemenue
JIMHEMHBIX YPABHEHUM U CUCTEM JIMHEMHBIX YPABHEHUMN.

8 knacc (Anredpa)

Yucna u evtuucienusn

KBanpatHslit kopenp u3 gmcia. [Torarre 06 nppanroHaabHOM ducie. JlecsTHIHbIe TPUOIKEHIS UPPAOHATbHBIX
yucen. CBoicTBa apuMeTHUECKUX KBaApPAaTHBIX KOPHEH M MX NMPUMEHEHHE K NPeoOpa30BaHMIO YUCIOBBIX BBIPAXKCHUI 1
BBIYHCIICHUAM. [leHCTBUTENBHBIE YNCTIA.

CrerneHb C LeJIBIM TTOKa3aTesieM 1 e€ cBoiicTBa. CTaHAapTHasI 3aIMCh YHUCTIA.

Anzebpauueckue eviparceHus

KBanpatHblit TpExuIieH; pa3okKeHne KBaJIpaTHOrO TpEXWIeHa Ha MHOXKHUTEIIH.
Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO ajiiredpanyueckoit Apoou. CrioxkeHue, BRIYUTaHNE, YMHOKEHNUE, JIeNICHNE
anrebpandeckux Ipodel. PannoHanbHbIe BEIpaXXEHUS U UX IPeoOpa3oBaHUE.

YPQBHGHM}I U Hepasencmea

KBagpatHoe ypaBHeHue, (opMmyna KOpHeW KBagpaTHOTO ypaBHeHus. Teopema Buera. Pemenue ypaBHeHHH,
CBOJIAIIMXCS K JJMHEHHBIM U KBagpaTHBIM. [IpocTelimme apoOHO-palioHaNbHbIe yPaBHEHNUS.

I'padmueckas mHTEpHpeTanus ypaBHEHHH C IBYMS IIEPEMEHHBIMM M CHCTEM JMHEHHBIX ypaBHEHHH C IBYMS
nepeMeHHbIMU. [IpuMepsl peleHns CCTEM HEMHENHBIX YPAaBHEHHH C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIocOOOM.

UucnoBele HepaBeHCTBa M MX cBOMCTBAa. HepaBeHCTBO ¢ onHOW NepeMEHHOW. PaBHOCHIIBHOCTH HEPAaBEHCTB.
JIuneitHble HEpaBeHCTBA € OJJHOM NepeMeHHON. CUCTeMBbI JINHEHHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM.

Dyuxyuu

[Monsitre pynkunu. OGnacT onpeaeneHus 1 MHOXKECTBO 3HaYeHNH QyHKIMHU. CriocoOb! 3a1aHns GyHKIHUIA.

I'paduk ¢ynkmun. Urenue cpoiictB ¢yHkuuu 1mo e€ rpaduky. IIpumepsl rpadukoB (QyHKIMIH, OTpa)karomIUX
peabHbIe IPOLECCH.

@OyHKIMKM, ONUCHIBAIOUIME NPSMYI0 UM OOpaTHyI0 IPONOPLUOHAJbHBIE 3aBUCHUMOCTH, UX Trpaduku.
Oynxkmun y = x%,y = x%, y=\x, y= IxL

I'padmueckoe perieHne ypaBHEHHH U CHCTEM YpaBHEHHH.



9 kiaacc (Aaredpa)

Yucna u evtuucienusn

JlecTBUTENbHBIC THCIIA.

ParmmonaneHble 4Hcna, MppalOHANBHBIC YHCIIA, KOHEYHBIE M OCCKOHEUHBIE NECATUYHBIC ApoOH. MHOXECTBO
NEHCTBUTENFHBIX YHCEN; JEHCTBHTENBHBIE 4YHCIa KaK OeCKOHEYHBIe MAecATHYHBIE npodu. BsamMHO o0mHO3HAYHOE
COOTBETCTBUE MEX]Ty MHOKECTBOM JCHCTBUTEILHBIX YUCEN U KOOPAUHATHOM MPSMOIA.

CpaBHEHUE [ICHCTBUTEIBHBIX YUCEN, apu(METHICCKUE NCHCTBUSA C JCHCTBUTCIHLHBIME YUCIIAMH.

W3mMepeHust, pUOIHKCHUS, OIICHKH.

Pa3Mepsl 00BbEKTOB OKPYKAIOIIETO MUPA, [UTUTEILHOCTh MPOIIECCOB B OKPYKAKOIIEM MHUPE.

[pubnuxEéHHOEC 3HAYCHHWE BEJIMYUHBI, TOYHOCTh mnpuONmKeHus. OkxkpyriacHue uymcen. [IpuKuIka ¢ OICHKA
Pe3yNbTAaTOB BBIYUCICHUH.

Ypaenenu}l U nepasencmea

VYpaBHEHMS C OAHON IEPEMEHHOMN.

JluneitHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIAIIMXCS K JHHEHHbIM. KBagpatHoe ypaBHeHue. Pemienue
YpaBHEHMH, CBOIAIIMXCS K KBagpaTHbIM. bukBaapatHoe ypaBHeHue. [lpuMeps! perieHys ypaBHEHUM TpeThell U 4eTBEPTOM
CTeTIeHEeH pa3oKeHHEeM Ha MHOXKHTENH. Pemenne npoOHO-palMOHANBHBIX YpaBHEHHWH. PemeHne TeKCTOBBIX 3aaad
anreOpandecKuM METOIOM.

CucteMsl ypaBHEHHH.

VYpaBHeHHE C IBYMs NEpeMEHHBIMH W ero rpaduk. PemieHue cucreM IBYX JHMHEHHBIX YpaBHEHHH C ABYMS
nepeMeHHbIMHE. PellieHre CUcTeM IBYX ypaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEITHOE, a Ipyroe — BTOpoU crenenu. I padudeckas
HHTEpIpeTalus CUCTEMBbl YPaBHEHUH ¢ ABYMsI IepeMEHHBIMHU.

Pemenne TeKCTOBBIX 337124 alNredpandeckKum crocooom.

Hepasencrsa

UucnoBrle HEpaBEHCTBA U UX CBOWCTBA. PelleHne JTMHEMHBIX HEPABEHCTB C OQHOW MepeMeHHOH. Pemenue cucrem
JMHEHHBIX HEPAaBEHCTB C OXHOH mepemeHHOW. KBanmpaTHble HepaBeHCTBA. 'padmueckas MHTEpIpETanns HEPABEHCTB H
CUCTEM HEPABEHCTB C JIByMs NEPEMEHHBIMH.

Dyuxyuu

KBanparnunas ¢yHkous, e€ rpaguk u coiictBa. [lapabosia, KOOpOHHATH BEPIIUHBI Mapadoibl, OCb CUMMETPUH
mapadoIIbL.
Ipadukn bynxmmit: y =kx, y=kx+b, y=k/x. Y=Vx, y=x*. y = | x | i ux cBoiicTsa.

Yucnoevle nociedosamenvHocmu

OmnpenesneHne u CIOCOOBI 3aaHNS YHUCIIOBBIX ITOCTIEIOBATEIBHOCTEH.

[MonsiTre YUCIOBOM MOCIENOBATEIBHOCTH. 3a/1aHKe TIOCIIeI0BaTEIbHOCTH peKyppeHTHOI (opmyoii u dopmynoii n-
'O 4JIeHa.

ApucpmeTrueckas 1 TeOMeTpHUYecKast IPOTPECCUH.

Apudmernueckass U reomerpuueckas nporpeccur. Popmysibl N-ro wieHa apudMETHYEeCKOW W IeOMETPUYECKON
MIPOTPECcCHii, CyMMBI IIEPBBIX N WICHOB.

N3o0pakenne 4ieHOB apu(pMETHUECKOH M T€OMETPUIECKON MPOrpeccHil TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH.
JIuneitHbIl ¥ 3KCTIOHEHMANIBbHBIN pocT. CIOKHBIE TPOLIEHTHI.

7 knacc (I'eomeTpus)

Hauanbnele nonsaTusa reomerpun. Touka, mpsiMas, OTPE30OK, Tyd. Yrod. Buasl yrios. BepTukaibHble U CMEXHBIE
yrasl. buccekrpuca yria. JlIomaHass, MHOroyroibHHK. [lapaninenbHOCTb U IEPHIEHIUKYIIPHOCTD MPSAMBIX.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOi cuMMeTpuH. IIpuMepbl CHMMETPHUH B OKPY>KaroIeM MHPE.

OCHOBHBIE TOCTPOEHHS C IOMOIIBIO HUPKYJs W JuHElku. TpeyrombHuk. Bwicora, meamnana, Ouccekrpuca, HX
CBOMCTBA.

PaBHOOEAPEHHBIN 1 pABHOCTOPOHHHUH TPEyroJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M MPU3HAKY PAaBHOOEIPEHHOTO TpeyronbHuKa. [Ipi3HaKy paBeHCTBA TPEYTOJILHUKOB.

CBoiicTBa M MPU3HAKY MapaUIeIbHBIX MPsIMBIX. CyMMa YTJIOB TpEeyrojibHUKa. BHEIIHNE yIITBl TpEeyroJbHHKA.

[IpsiMoyTOIBHEIN TpeyroapbHUK. CBOWCTBO MeIHaHBI MPSIMOYTOJIBHOTO TPEYTOJbHUKA, IPOBEIEHHON K THIIOTEHY3E.
[Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONIBHEII TPEYTOJBHUK ¢ yTIoM B 30°.

HepaBeHcTBa B reoMeTpHH: HEPAaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH, TeopemMa o OOoJIbIIeM yriie
n GosplIel CTOPOHE TPEYTroJibHUKA. [IepreHuKyIIsIp 1 HaKJIOHHAS.

I'eomerpuueckoe MecTo Todek. buccekTpuca yria U cepeluHHbII NEpHEHANUKYISAP K OTPE3KY KaK Nr€éOMETpUYECKHe
MecTa TOYeK.



OKpY>KHOCTb M KPYT, XOpJla ¥ TUaMEeTp, UX CBOKCTBA. B3auMHOE pacmioioxeHre OKpY>KHOCTH U ipsiMoi. KacaTenpHas
U CeKymas K oKpy>kHOCTH. OKpYKHOCTb, BIFICAaHHAs B yrojl. BrimcanHas u onrcaHHast OKPYKHOCTH TPEYTOJIbHUKA.

8 ki1acc (I'eomerpus)

UYetbipéxyronpHuku. [lapamnenorpamM, €ro MNpu3Haku M cBoicTBa. YacTHblE ciaydyau NapajuleIorpaMMOB
(mpssMOyTONBHUK, poMO, KBaJpaT), UX NPU3HAKU U CBoiicTBa. Tparmerws, paBHOOOKas Tparers, ¢€ CBOHCTBa M IPU3HAKH.
[IpsimoyromnbHas Tpanenus.

Merton ynsoenus menuansl. Llentpansaas cummetpusi. Teopema daneca u TeopeMa 0 IponopUUOHAIbHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIBHHKA U Tparenuy. LIeHTp Mace TpeyroapHUKa.

[Tono6ue TpeyroiabHUKOB, KOG dUIHEeHT nogoous. [Ipu3Haky mogodus TpeyroabHUKoB. IIpuMeHeHne mogoous npu
PELICHUH NPaKTHYECKUX 3a/1ad.

CaoticTBa 1uromiajel reoMmeTpuueckux Guryp. @opMmyiisl AJis IIOMAAN TPEYTrOJIbHHUKA, TapajuiesiorpaMMa, poMoa u
Tpaneunu. OTHOIIEHNE TIoIIael Mo10OHbIX GUryp.

Brruncienue miomaznei TpeyroJbHUKOB 1 MHOTOYTOJILHUKOB Ha KileT4aTtol Oymare.

Teopema I[Tudaropa. [lpumenenue Teopemsl [udaropa npu perieHnn NPakTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO yIJIla TPSMOYTOJBHOTO TpeyrosbHHKa. OCHOBHOE TPHTOHOMETPHIECKOE
TOXIecTBO. TpuroHoMeTpuaeckue GyHKIuu yriaoB B 30°, 45° u 60°.

BriicanHble W IEHTpalbHbBIE YIJIBI, YIOJN MEXKAY KacaTeIbHOW M XOPHOH. YTIIBI MEXIy XOpIaMH M CEKYIIHMH.
BricanHble M OnMCaHHBIE YETHIPEXYTONBHUKHA. B3aMHOE pacrosioXeHHe ABYX OKpYXHocTed. KacaHme oKpyKHOCTEH.
OO0mye KacaTeabHbIE K IBYM OKPY>KHOCTSM.

9 kiaacc (I'eomerpus)

Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYJIIbI IPUBEACHMUS.

Pemenne TpeyronpHMKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PelleHne mpakTHYecKMX 3afady C
HCTIONB30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpa3zoBanue momobus. [TomoOue COOTBETCTBEHHBIX DIIEMEHTOR.

Teopema 0 NMpOU3BEICHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYyIIUX, TeopeMa O KBajpaTe
KacaTeJIbHOM.

Bexrop, anuHa (MOAynb) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO HAINPABICHHBIE BEKTOPHI,
KOJUIMHEApHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalUy HaJX BEKTOpaMH. Pa3noxeHHe BeKTOpa IO IBYM
HEKOJTMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKasipHOE MTPOM3BEICHUE BEKTOPOB, NPUMEHEHUE [UIS HAXOXKICHUS
JUINH U YTJIOB.

JlekapToBbI KOOpIMHATHI HA IUIOCKOCTH. YPaBHEHWS TNPSIMOM M OKPYXHOCTH B KOOpAMHATaX, IEpeceyeHue
OKpYXHOCTEH U NMPAMBIX. MeTOa KOOPJWHAT U €ro IIPUMEHEHHE.

[TpaBuabHBIE MHOTOYTOJIBHUKH. JnHa okpyskHOCTH. ['panycHast n paanaHHas Mepa yriia, BHIYUCICHUE JUIMH YT
okpyxHocTtei. [1nomans kpyra, ceKTopa, CerMeHTa.

JIBHKeHUsI TUIOCKOCTH U BHYTPEHHHE CUMMETpUH GUryp (31eMeHTapHble npeacTapieHus ). [lapamienbHslii nepeHoc.
IToBoporT.



