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1. Ilnanupyembie pe3yabTaThI

OcHOBHOM 3amadeli 0Oy4eHHS MaTEeMaTHKE B IIIKOJIC SBIISICTCS CO3HATEIHLHOE OBJIAJCHUE YYAIIMMHCS CHUCTEMOM MaTeMaTHYECKHX
3HAHUM U YMEHHI, HEOOXOAUMBIX B IMOBCEIHEBHOU >kM3HU. OBIaIeHHe MPaKTUYECKU JIF000M COBpeMEeHHOM mpodeccueil TpedyeT Tex hiu
VWHBIX 3HAHWUW TI0 MaTe€MaTUKE. AKTYyaJIbHOM 33/1a4€ U MHUCCHUEW IIKOJIbI SIBISIETCS OIPEICIICHHBIN MOPTPET BBIMYCKHHKA HA BBIXOJE,
MMEIOIIEM KAue€CTBEHHBIC 3HAHMS MO MPEAMETY M BBICOKMHI MOTEHIMA] B peaju3alluu 3aJyMaHHbIX IieJied. 3ajgada npernojaBarelns -
NpeIMETHUKA pPEau30BaTh HE TOJBKO IMCUXOJOrO-TMeIarorndeckyio (yHKIMIO, HO U HEMOCPEICTBEHHO OOECIEeYUTh yYEHHUKA BCEM
HEOO0XOIMMBIM HAO0OPOM 3HAHUM U YMEHHM, KOTOphIE B HAJIIbHEHIIIEM OH CMOXKET MPUMEHUTH U JI0Ka3aTh HA OCHOBHOM T'OCYJIapCTBEHHOM
sk3ameHe (OI'D9).

JanHas nporpamma (akyJIbTaTUBHOTO Kypca MpeaHa3sHadeHa 1Jig 00ydaronmxcs 9-x kiaccoB 0011e00pa3oBaTeIbHbIX YUPEKICHUMN
U paccunTaHa Ha 34 yaca, 1 yac B Heneno. OHa npeaHa3HayeHa i MOBbIeHNs 3(QPEKTUBHOCTH MOATOTOBKHM OOyUaromumxcs 9 kiacca K
OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 10 MAaTEMATHUKE 33 KypC OCHOBHOM IIKOJIBI U IPEAYCMAaTPUBAET UX MOATOTOBKY K JAaJbHEHIIEMY
00y4YEeHHUIO B CpeIHEN HIKOJIE.

®axynpratuBHbI Kypce «llonroroBka k OI'D mo maremaTvike» MO3BOJIMT CHCTEMATHU3UPOBATH U yriayOUTh 3HAHUS YYalIUXCS T10
pPa3IUYHBIM pa3iesiaM Kypca MaTeMaTHUKA OCHOBHOM IIKOJIbI (apudMeTuke, anredpe, CTAaTUCTUKE, TEOPUU BEPOSITHOCTEH U TEOMETPHUN).

®axynbratuBHbli Kypc «lloaroroBka k OI'D mo maremMaTuke» HampaBieH HAa BOCIOJIHEHHE HEJOCTAIOMIMX 3HAHUN, OTpabOTKy
MIPUEMOB PEIICHUS 3aIaHU PA3JIMYHBIX TUIIOB U YPOBHEH CIIO)KHOCTH BHE 3aBUCHMOCTHU OT (POPMYITHPOBKH, a TAKKE OTPAOOTKY THUTIOBBIX
3aganuit OI'D mo maTeMatuke Ha TECTOBOM Marepuaiie. [Iporpamma kypca coctaBiieHa Ha ocHOBe O0s3aTeIbHOTO MUHUMYMa COJIepyKaHUS
OCHOBHBIX 00pa30BaTeNIbHBIX MTporpaMM U TpeOoBaHMi K YPOBHIO MOJATOTOBKY BBIMTYCKHUKOB OCHOBHOM IIIK OJIBI.

Leab 3JIeKTMBHOIO Kypca: CUCTEMaTH3alusl 3HAaHUM U CIIOCOOOB JEATETHLHOCTH YYalluxXcs MO0 MaTeMaTHKE 3a Kypc OCHOBHOM
IITKOJIBI, MIOJITOTOBKA 00y4Yaronumxcs 9 kjgacca K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKe.

[Tnanupyembie oOpa3oBaTeIbHbIC PE3YIbTAThI:



lIpeomemnvie pezyivmamol:

dopMUpoBaHUE HABBIKOB OMCKAa MaTEMAaTUYECKOIO0 METO/1a, AJITOPUTMA U NIOMCKA PEIICHU 3a7a4d B CTpyKType 3a1a4y OI'D;
DopMUpOBaHUE HaBbIKA PEIICHUSI OIIPENEICHHBIX THUIIOB 3a/1a4 B CTpyKType 3anad OI'0;

yMeTh padoTaTh C TaOJIMLAMH, CO CXEMAaMM, C TEKCTOBBIMHM JaHHBIMHU; YMETh IPEOOpa30BbIBATH 3HAKW M CUMBOJIBI B
JI0Ka3aTeNbCTBAX U IPUMEHSAEMBIX METOAAX AJIsl PELLIEHUS] 00pa30BaTEIbHBIX 33/1a4;

NPUBOJUTH B CHCTEMY, COMOCTaBJIATh, 0000IIAaTh M aHATU3UPOBATh WH(GOPMALMOHHBIE KOMIIOHEHTHl MAaTEMaTHUECKOTO
XapaKkTepa U yMETh IPUMEHATh 3aKOHBI U MPABWIIA JUISl PEIIEHUS KOHKPETHBIX 3a/1a4;

BBIJIETISATH TJIABHYIO M M30BITOUHYIO MH(POPMALIUIO, TPOU3BOJUTH CMBICIOBOE CKaTHE MAaTEMATHUECKUX (PaKTOB, COBOKYITHOCTH
METO/IOB U CHOCOOOB PEIIEHUS; YMETh NPEICTaBIATh B CIOBECHON (opMe, UCHOJIb3YsS CXEMbl M pa3IMyHble TaOIUIIbI,
rpauKkd U JUarpaMMbl, KapThl MOHSTHI M KJIAcTepbl, OCHOBHbIE MIEH W IUIAH PELIEHUs TOM WIM MHOW MaTeMaTHYECKOU

3a1a4u;

Memanpeomemmuvie pe3yromamul 0Oy4eHus

Pezcynamuenvie YY/[

ONpEAENATh COOCTBEHHBIE POOIEMbl U IPUUMHBI UX BOSHUKHOBEHUS MTPH pabOTe C MATEMATHUYECKUMHU 00bEKTaMU;
bopMyaMpoBaTh COOCTBEHHBIE BEPCHM WM NPUMEHATh YXE€ HM3BECTHbIE ()OPMBI UM METOJbl PELICHUS MaTEeMaTUYECKOH
npoOiembl, (HopMyIUpoBaTh NPEANONOKEHUS U CTPOUTh THUIMOTE3bl OTHOCUTEIBHO paccMaTpUBAaEMOTo OOBEKTa U
IPEIBOCXUIIATH PE3YJIbTaThl CBOEH Y4eOHO-TIO3HABATENILHOM e TEIbHOCTH;

ONpENENATh MYTU AOCTUXKEHHUS LIeJed M B3BEIIMBATh BO3MOXKHOCTH Pa3peIICHUs] ONMpPENeNICHHbIX y4eOHO-TTO3HABATEIbHbIX
3a/1a4 B COOTBETCTBUU C ONPEAECIECHHBIMU KPUTEPUAMH U 33/1a4aMU;

BBICTpauBaTh COOCTBEHHOE 00pa30BaTeNIbHOE MOAMPOCTPAHCTRO IS Pa3peLICHHs OMPEIEICHHOTO Kpyra 3a/1a4, ONpeAesiTh U

HAXOAWTh YCIIOBUS JJISl peau3aliy Ued U MIIaHOB (caMOOOyUYeHueE);



® CaMOCTOSITENIbHO BBIOMpATh Cpelu NPEIJIOKEHHbIX pecypcoB HaubOoiee »>(PQGeKTHUBHbIE W 3HAYUMbIEe MpU padoTe ¢
ONPEIECIICHHON MaTEMaTUYECKOW MOJIEIIBIO;

® yMETh COCTaBJISATh IUIAH PA3PELICHUS ONPENCIICHHOTO Kpyra 3aJad, UCIOJb3ys Pa3JIMYHBIE CXEMBbI, PECYpChl MOCTPOCHUS
JMarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIFOIIMX TPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAIU3 3aa4H;

® yMeTh IUIAHUPOBATH CBOM 00pa3oBaTeNbHBIM MapUIPyT, KOPPEKTUPOBATh U BHOCUTH OIpPEICJICHHbIC U3MEHEHUS, KAUeCTBEHHO
BIIUSIIOIINE Ha KOHEYHBIN MPOAYKT y4eOHO-TIO3HABATEIBLHOM IESITEIbHOCTH;

® YMEHHE KaueCTBEHHO COOTHOCUTh CBOM JACUCTBHUSI C NPEABKYIIAEMBIM HTOTOM Y4Y€OHO-IIO3HABATEIbHOM JESATENbHOCTU
NOCPEACTBOM KOHTPOJS M IUIAHUPOBAHMSI YYEOHOIro IIpolecca B COOTBETCTBUM C HM3MEHSIOLIMMUCS CUTYalUsMU U
PUMEHSAEMBIMU CPEICTBAMHU U (JOPMaMU OpraHU3alMKU COTPYIHUYECTBA, a TAKKE MHAUBUAYAJIbHON pabOThl HA YPOKE;

® yMEHHE OTOMpPAaTh COOTBETCTBYIOLIME CPEACTBA PEAIM3aLUN PEUICHUs] MaTeMaTHUYECKHUX 3a/a4, oAOUpaTh HHCTPYMEHTBI IS
OLICHUBAHUs CBOEH TPAEKTOPUHU B paboTe C MATEMATUYECKUMU MOHATUSAMU U MOJEIISIMU;

Ho3nasamenvnvie YY/1

® yMEHHUE ONPEIEIATh OCHOBOIIOJIATAIOIIEe IMOHATUE W IMPOU3BOAUTH JIOTMKO-CTPYKTYPHBIM AaHAIN3, ONPENENATh OCHOBHBIC
IIPU3HAKHU U CBOWMCTBA C IIOMOIIBIO COOTBETCTBYIOIIMX CPEACTB U HHCTPYMEHTOB;

® yMEHHUE MNPOBOAUTH KIACCU(PUKALNIO OOBEKTOB HAa OCHOBE KPHUTEpPUEB, BBIACIATH OCHOBHOE Ha (POHE BTOPOCTENEHHBIX
JAHHBIX;

® yYMEHHE MPOBOAUTH JIOTHYECKOE PACCYXJACHHUE B HAMPABICHUU OT OOIIMX 3aKOHOMEPHOCTEW M3ydaeMOMW 3aJauM 10 YaCTHBIX
PacCMOTPEHNUN;

® YMEHHUE CTPOUThH JIOTMYECKHE PACCYXKJIEHHUS HAa OCHOBE CHUCTEMHBIX CPaBHEHUH OCHOBHBIX KOMIIOHEHTOB H3y4aeMOro
MaTEeMaTUYEeCKOro pasfena WM MOJENW, MOHITHS WIH KJIACCOB, BBIACISAS OINPEACIICHHBIE CYIIECTBEHHbIE NPU3HAKU WIIN

KpUTEPUH;



® YMEHUE BBIABIATh, CTPOUTh 3aKOHOMEPHOCTb, CBA3HOCTb, JOTMYHOCTh COOTBETCTBYIOIIUX LEMOYEK PACCYkACHUN ITpU padoTe
C MaTeMaTUYeCKUMH 3aJadyaMd, YMETh MOJAPOOHO M CKAaTO MPEACTaBIATh AETAIM3AIMI0 OCHOBHBIX KOMIIOHEHTOB IPHU
J0KAa3aTeJIbCTBE MMOHATHNA U COOTHOLIEHUM Ha MaTEMAaTHYECKOM SI3BIKE;

® YMEHHE OPraHM30BBIBATH MOMCK M BBISABIATH MPUYMHBI BO3ZHUKAIOIIUX MPOIECCOB, SIBJIEHUM, Haubosee BEPOSITHBIE (PaKTOpHI,
0 KOTOPBIM MaTeMaTH4YEeCKHE MOJIETN U OOBEKThI BEAYT ce0s MO OMpeAesIeHHBIM JIOTUYECKUM 3aKOHAM, YMETh MPUBOIUTH
IIPUYUHHO-CJIEICTBEHHBIA aHAJIN3 ITOHATUMN, CYKIECHUN U MaTEMaTUYECKUX 3aKOHOB;

® YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJEIb NpPH 3aJaHHOM YCJIOBHUHU, OOJIafaroIlel OIpelelCHHBIMU XapaKTepUCTHUKAMU
00BEKTa NMPU HATMYUHU ONPEIETEHHBIX KOMIIOHEHTOB (POPMUPYIOIIETOCS NPEAINOIaraéMoro MOHSATUS WIH SIBICHUS;

® yMEHHUE MEPEBOAUTh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIOIIYI0 MaTEMaTHUYECKON 3a/aud Ha S3bIK IpaduuecKkoro
0TOOpaXEHUs - COCTABJICHUS] MATEMAaTUYECKOW MOJIENN, COXPAHSIOLIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yMEHMHE 337aBaTh IJIAH PELICHHUS MAaTEMATUYECKOUN 3a7a4M, PEAIN30BbIBATh AJITOPUTM JEUCTBUI KaK MMOIIArOBOM MHCTPYKIIUU
JUTSl pa3peleHus: yaueOHO-TI03HaBaTeIbHOM 3a1a4u;

® yMEHME CTPOUTH J10KA3ATEIBCTBO METOAOM OT IIPOTUBHOIO;

e yMeHue paboTaTh ¢ MPOOJIEMHON CHUTyaluell, OCYIECTBIATh 00pa30BaTeIbHBIA MPOLECC MOCPEICTBOM MOUCKA METOIOB U
CIIOCOOOB pa3pellIeHuUs 3a/1a4u, ONPEAENSITh TPAHULBI CBOETO 00PAa30BATEIBHOIO MPOCTPAHCTBA;

® yMEThb OPMEHTHPOBATHCS B TEKCTE, BBISABIATH IJJABHOE YCJIOBHUE 33/1a4d W YCTAHABIMBATh COOTHOLICHHE PACCMATPUBAEMBIX
00BEKTOB;

® YMEHHE TMepEBOJIUTh, HHTEPIPETUPOBATh TEKCT B HWHBIE (POPMBI MPEACTABICHUS HH(POPMALMU: CXEMbl, JHarpammbl,
rpaduyeckoe NnpeacTaBiICHUE JaHHBIX;

Kommynuxkamuenwvie YY/[



yMeHHe paboTaTh B KOMaHJ1e, (POPMUPOBAHUE HABBIKOB COTPYIHUYECTBA U YU€OHOI0 B3aUMOJICHCTBUS B YCIOBUSX KOMaHHOU
UTPBI UJIM UHON (POPMBI B3aUMOICHCTBUS;

YMEHHE paclpeeiaTh PO U 33J1a4M B paMKax 3aHATHs, (OpMHPYsI TaK)KE€ HaBBIKU OPTaHU3aTOPCKOTO XapaKTepa;

YMEHHE OLICHUBATh MPAaBUIBLHOCTh COOCTBEHHBIX JIEUCTBUM, a TAKXKE AESITEIBHOCTU APYTUX YYACTHUKOB KOMaH/IbL;

KOPPEKTHO, B paMKax 3a/lad KOMMYHHUKAaIUH, (OPMYIMpPOBATh U OTCTaWBATh B3IJIAAbl, apryMEHTUPOBATh JI0BOJbI, BBIBOJBI, a
TAaK)K€ BBIJBUTaTh KOHTApPryMEHTBhI, HEOOXOJAMMBIEC JUISl BBIABICHHUS CHTyalldd YCIIEXa B PEIICHWH TOW WM HWHOU
MaTeMaTUYECKOU 3a7a4H;

YMEHHME NO0JIb30BAaThCA MAaTEMATUYECKUMHU TEPMUHAMH JUIl PELICHUS Y4eOHO-TIO3HABATENBHBIX 33/ay, a TAaKXE CTPOUThH
COOTBETCTBYIOIIME PEUEBBIE BBICKA3bIBAHNS HA MATEMATHYECKOM S3BIKE JUIsl BEICTPAUBAHUSA MAaTEMaTHYECKOW MOJIETIH;

YMETh CTPOUTh MAaTEMAaTHYECKHUE MOJEIU C TMOMOIIBIO COOTBETCTBYIOLIEIO IMPOrPAMMHOIO OOECHEYEHHs, CEPBHCOB
CBOOOIHOTO OTJAJIEHHOTO JIOCTYIA;

yMETb IPaMOTHO U Y€TKO, corjacHo mpaBuiaM odopmienus KNMM-a OI'D 3aHOCUTH MOJIyYEHHBIE PE3YIbTAThI - OTBETHI.

B cuny Gonbpuioil mpakTUYeCKOW 3HAYMMOCTH JTAHHBINM KypC MpPEncTaBisieT cOOOM COBOKYIHOCTb Ba)KHBIX M IOJIE3HBIX COBETOB,

BHHHHﬁ, ABIACTCA CPpCACTBOM 06yquH;1 H CPpCACTBOM pPA3BUTHA HMHTCIICKTYAJIbHBIX KAaUCCTB JIMYHOCTH YYallHUXCH. I[J'Iﬂ ydyalquxcs,
KOTOPBIC IMOKa HC IMPOABIIAIOT 3aMCTHOI'O POCTAa B INIAHE MATEMATHUYCCKOI'O YCBOCHUA OCHOBHOI'O COACPIKAHUA N3ydaCMOI'o IIpeaMcETa,
OTH 3aHATHUA IIOMOTYT CTAaTb TOJYKOM B PAa3BUTHHM HHTCPECA K IPEAMETY H CHOCO6CTByIOT MOJIOKUTECIBHOM TCHACHIIMKX B IIJIAHC

IMOATOTOBKHU K OCHOBHOMY I'OCYIapCTBCHHOMY 3K3aMCHY 110 MATCMATHUKCE.

Pe3ynvmam ooyuenusn: GOpMUPOBAHUE YMEHHMI M HABBIKOB PEIICHUS OCHOBHBIX THIOBBIX 3a/Ja4 OCHOBHOI'O T'OCY/IapCTBEHHOTO

9K3aMCHA 110 MAaTCMATHUKC, YMCHUC IMIPHUMCHSTH IMOJIYUYCHHBIC 3HAHWA HA MPAKTHUKC, B TOM YHCJIC IINIAHUPOBATHL U IMTPOCKTUPOBATH CBORO

ACATCIIBHOCTD C YUCTOM KOHKPCTHBIX JKU3HCHHBIX CI/ITyaI_II/If/'I.



2. Conep:xaHnue yueOHOro Kypca

Anrebpa u apudmMeTHKa

HartypaabHble 4nc/Ia U HYJIb

HarypaJjbHbIil psig yKceJ ¥ ero CBOMCTBA

HarypanbHoe 4ucino, MHOXECTBO HAaTypajbHbBIX YHCEN U €r0 CBOMCTBA, M300pakKeHHE HATYpaJIbHBIX YMCE] TOYKAMHU HA YMCIOBOU
npsMou. Mcnosb30BaHne CBOMCTB HATypabHbIX YHCEI IIPU PEIICHUU 3a/1a4.

3anuch U YTEHHE HATYPAJIbHBIX YHCe

Paznunune mexny nudpoit u yucnom. [lo3uonHas 3anuch HaTypaJIbHOTO YHCIIa, TIOMECTHOE 3HaYEHHE IU(PbI, pa3psibl U KIacchl,
COOTHOILIEHUE MEXKAY IBYMsI COCETHUMU Pa3psAIHBIMUA €IUHUIIAMU, YTEHUE U 3aIIUCh HAaTYPaJIbHbIX YHCEIL.

OxkpyrieHue HaTYpPaJIbHBIX YHCeJI

HeobOxonumocts okpyrienus. [IpaBuno okpyrieHus HaTypaibHbBIX YHCEIL.

CpaBHeHHe HATYPAJIBHBIX YHCeJI, CPaBHeHHUE ¢ yucaom (

[TonATHe 0 CpaBHEHMM YHUCEN, CPABHEHHE HATYPaJbHBIX YHMCENl APYr C IPYrOM U C HyJleM, MaTeMaTU4yeCKas 3alluCh CPAaBHEHUH,
CIIOCOOBI CPAaBHEHHUSI YHCET.

JeiicTBUA C HATYPAJIBbHBIMH YUCJIAMU

CnoxeHHne U BBIYMTAHHE, KOMIIOHEHTHI CJIOKEHHSI U BBIYMTAHMS, CBSI3b MEXKIY HUMH, HAXOXKIACHUE CYMMBI U Pa3HOCTH, H3MEHEHNE
CYMMBI ¥ Pa3HOCTHU MPU U3MEHEHUHU KOMITIOHEHTOB CIIOKEHUS U BBIYUTAHMUS.

YMHOXEHUE U JeleHHe, KOMIOHEHTbl YMHOKEHUS U JIEJICHUS, CBA3b MEXKIYy HUMHU, YMHOKEHUE U CIIOKEHUE B CTOJOMK, JACJICHUE
YTOJIKOM, TPOBEPKA pe3yiIbTaTa ¢ IOMOIIbIO MPUKHUIKH U 0OpaTHOTO JEHCTBHUSL.

[lepeMeCTUTENBHBIM M COYETATENbHBIM 3aKOHBI CIIOKEHUS U YMHOXEHUSI, PACIpPEICIUTEIbHbIA 3aKOH YMHOEHUS OTHOCUTEIBHO

CJIOKCHUA, obocnosanue anizopummaoe 6blNOJIHEHUA apudmemuqecmx deticmsull.



CreneHb ¢ HATYPAJIbHBIM MOKA3aTeJ1eM
3anuch 4ucia B BUJIE CyYMMBl pa3psiAHBIX CJIaraeMbiX, MOPSIOK BBIMOJHEHUS JEUCTBUN B BBIPAKEHUSX, COACPKAIIUX CTEHECHb,
BBIYKCIICHHUE 3HAUCHUN BBIPAXKEHUH, COJEPKALIUX CTETIECHbD.

JApoou. O0bIKHOBEHHBIE IPOOH

Hons, yacTh, 1poObHOE yucio, Apods. JpoOHOe yucio kak pe3ynbrar jeneHusi. [IpaBusibHble U HENpaBUIbHBIE APOOH, CMEIIaHHAS
JpoOb (CMEIIaHHOE YHCIIO).

3anuch HATYpaJbHOTO YHMCJIa B BHUJIE APOOM C 3aJlaHHBIM 3HAMEHATEJeM, MPeoOpa3oBaHUE CMELIAHHON APOOM B HENPaBUILHYIO
IpoOb U HA00OPOT.

[TpuBenenue npodeit k oduemy 3HameHarento. CpaBHeHHE OOBIKHOBEHHBIX APOOEil.

CrnoxeHue U BbIYUTaHUE OOBIKHOBEHHBIX Jpo0ei. YMHOKEHUE U JIeICHHEe OOBIKHOBEHHBIX APOOECH.

Apudmernueckue TeUCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckne NeUCTBHS C TPOOHBIMU YHUCIIAMHU.

Cnocobvl payuonanuzayuu 8bINUCIEHUL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OellCEUL.

HecsaiTuunbIe 1POOH

[lenas u gpoOHas yacTu mecsaTuuHOM ApoOu. [IpeoOpasoBanue AECATUUHBIX ApoOE B OObIKHOBEeHHbIE. CpaBHEHHE NECATUYHBIX
npoOeii. CloKeHHEe U BBIYUTAHUE JIECITUUHBIX Apo0ei. OKpyrieHue NeCITUYHBIX Ipo0eid. YMHOXKEHUE U JEJICHUE JCCATUYHBIX IPOOei.
lIpeobpaszosanue 0bvikHOBeHHBIX Opobeli 8 Decsimuutble Opobu. Koneunvie u beckoneunvle decamuunvlie Opoou.

IIpoueHTHI

[TonsTne mporieHTa. BeIYUCIeHHE MPOIICHTOB OT YWC/IA M YKCJia TI0 M3BECTHOMY MPOIIEHTY, BBIPAXKCHUE OTHOIICHHUS B MPOIICHTAX.

Pemenue HeCIOKHBIX IMPAKTHYCCKHUX 3aJa4 C IIPOLCHTAMM.



JAuarpammpl

Cronbuatbie U KpyroBbie Auarpammbl. M3pnedenne nndopmanuu u3 auarpamMmm. H3obpasicerue ouazpamm no 4uciosbiM OaHHbIM.

PannonanbHubie uncia. [lonoxurenbHbIe 1 OTPULATEIbHBIE YHCIA

N300paxeHne yncen Ha YUCIOBOM (KoopauHaTHOM) mpsimoi. CpaBHeHue 4ucesl. Mooy 4uciia, TeOMETpUYecKas WHTEPIpEeTaIHs
MOZYJIA Ynciia. [IedCTBUSA € OJOKUTEIBHBIMHA U OTPULIATEIIbHBIMA YHCIIAMU. MHOKECTBO LIENBIX YUCE.

IloHsiTHe 0 panMoOHANBHOM 4YHcae. [lepguunoe npedcmasierue 0 MHONCECHBEe PAYUOHANbHBIX Yucel. JISHCTBUS ¢ pallMOHAIBHBIMU
YU CIIAMU.

PemmeHne TeKCTOBBIX 33124

EauHuubl M3MepeHMid: JUIMHBI, IUIOLIAAN, 00bEMa, MAacChbl, BPEMEHHU, CKOPOCTH. 3aBUCHUMOCTH MEXIY €IWHULAMU H3MEpPECHHS
KKJI0M BETUYMHBI. 3aBUCHUMOCTHM MEXIY BEJIMYMHAMH: CKOPOCTb, BPEMsl, pacCTOSHUE; MPOU3BOAUTENBHOCTh, BpeMs, paldoTa; IEeHa,
KOJINYECTBO, CTOUMOCTb.

KBaagpaTHbie KopHH

ApudmMernueckuii KBaapaTHbIM KOpeHb. [IpeoOpa3zoBanue BbIpaXKEHHM, COJAEPKAIIMX KBAJpaTHbIE KOPHU: YMHOXXEHHE, JIEJICHUE,
BBIHECEHHE MHOKUTEISI U3-T10]] 3HAKa KOPHS, 8HeCeHue MHOMXCUmesi N0 3HAK KOPHL.

YpaBHeHMs U HEPABEHCTBA

PaBeHncrBa

Hucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHeHHS U KOpHS ypaBHeHUs. [Ipedcmaeénenue o pagnocunrbHocmu ypaeuenuu. Obnacme onpeoeneHus YpasHeHus.
(obnacmeb 0OnyCcmMuMbIX 3HAYEHUU NePeMeHHO).

JIuHeiiHOe ypaBHEHUE U er0 KOPHH



Pewmiennie NUHENHHBIX ypaBHEHUW. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo kopmueii auneunoz2o ypaeuenus. Pewenue

JIUHEUHBIX YPABHEHUU C NapaAMempoM.

KBagpaTHoe ypaBHeHME U er0 KOPHU

KBagpatneie ypaBHeHus. HenosHele kBagpaTHble ypaBHEHHMs. [[MCKPUMMHAHT KBagpaTHOTrO YypaBHeHus. dPopMmyrna KOpHEN
KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, oopammuas meopeme Buema. PellleHre KBaJapaTHBIX YPaBHEHUMN: HCIOJIb30BAHUE
(bopMyIbl ISl HAXOXKACHUSI KOPHEW, epaguueckuil Memoo peuieHus, pazlodceHue Ha MHOMCUmenu, noooop KoOpHel ¢ UCNOb308aHUEM
meopembvl Buema. Konuuecmeo kopheti k6a0pamuo2o ypagHeHus 8 3a8UCUMOCMU Om e20 Ouckpumunanma. bukeadpamuvie ypaenenus.
Ypasnenus, ceooumvie k nunetinvim u keaopamuvim. Keaopammuvie ypagnenus c napamempom.

JApoOdHo-pannoHaIbHbIC YPABHEHHUS

Pemienne npocteimmx 1poOHO-TUHEUHBIX YpaBHEHUN. Pewenue OpooHO-payuoHaibHbixX ypasHeHUII.

MGTOI[BI peUICHUA ypaBHeHI/Iﬁl MCTOAbI PABHOCHUJIbBHBIX Hp606paSOBaHHﬁ, MCTOJ 3aMCHBI HepeMeHHOﬁ, I‘pa(i)I/IIIeCKI/If/’I MCTO.

Hcnonb3oBanue CBOMCTB (DYHKIIMI MpU PEIIEHUH YPABHEHUH.

IIpocreiiine npparoHaIbHbIe ypaBHEHHS BUIa L/ f (x) =a, J f(x)= \/g (x) .

YpaBHeHuUs BUaA x"=a .YpaBHEHUS B LIENbIX YUCIIAX.

Cucrembl ypaBHEeHUH

VYpaBHeHMe ¢ IByMsl IepeMEHHbIMU. JIMHEHHOE ypaBHEHHME C JByMs NEPEMEHHBIMU. [Ipsamas xkak spaguueckas unmepnpemayus
JIUHENIHO20 YPABHEHUS C 08V ML NEPEMEHHBIMU.

[ToHsTHE cucTEeMBI ypaBHEHU. PellieHne cucTteMbl ypaBHEHUN.

MeTonpl pelieHuss CHUCTEM JMHEHHBIX YPAaBHEHHH C JBYMS TEPEMEHHBIMH: 2paguuecKuii mMemoo, Memoo ClONHCEeHUs, METO

MMOJACTAHOBKH.



Cucmemvl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka CHpaBemJIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

HepaBenctBo ¢ mepemennoi. Ctporue u HecTporue HepaBeHCTBa. ObOacms onpeodeienuss HepaseHcmea (001acmeb 0ONYCMUMBIX
3HAYEHUL nepemMeHHOlL).

Pemienre TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o peutenus. Pewenue keaopamuwix HepageHCma: UCNONb308AHUE CBOUCME U 2pAPUKA K8AOPaAMUUHOU
GyHKYUU, MEMOO UHMEPBAI08. 3anucs peuienusi KaopamHo20 HepageHCcmad.

Pewenue yenvix u opobno-payuonanbHvlx HepageHcme MemooomM UHMEPEANO8.

CucremMbl HEpaBEHCTB

CucTeMbl HEpaBEHCTB C OJIHOM TMepeMeHHOW. PelieHue cucteM HEpPaBEHCTB C OJHON MEPEMEHHOM: JIMHEHHBIX, K8AOPAMHbIX.
N306paxeHne perieHrs CUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSIMOM. 3aMUCh PELICHHs] CHCTEMbl HEPaBEHCTB.

DOyHKIMHA

IHousitue pyHKuMU

JlexkapToBbl KOOpJAMHATHI HA IJIOCKOCTH. POpMUpPOBAaHUE MPEACTABICHUN O METANPEIMETHOM MOHITHH «KOOPAHUHATHI». CrocoObl
3alaHusl (QPYHKIUN: aHANUTHYECKUi, rpaduyeckuid, Tabmuuubii. ['paduk dyskumu. [Ipumepsl (QyHKIMI, ModyyaeMbIX B Ipoliecce
MCCJIEIOBAHMS PA3JIMYHBIX PeaIbHbIX MPOIECCOB U peleHus 3anay. McenenoBanue GyHKIum no ee rpaduky.

Jluneiinas pyHkuus

CpoiictBa U rpaduk nuHeitHOW (yHKIMK. YrioBod kosdduimeHT npsMol. Pacnonoxkenue rpaduka JTUHEHHON (QYHKIUU B

3aBUCUMOCTH OT €€ YIJIoBOTO KoddduimenTa u cBobogHOTO uiieHa. HaxoowcoeHue Ko3g@uyuenmos auHelHol QyHKyuu no 3a0aHHbIM



VCI0BUAM. NPOXONHCOEHUE HNPAMOU Yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOdCOeHUe NPSAMOU uyepe3 OAHHYIO MOYKY U
napannienbHou OaHHOU NPAMOU.

KBaaparnunas pyHkuus

CaoiicTBa 1 rpaduk KBagpaTHaHON GyHKImH (mapadona). [locmpoernue epagpura keadpamuunou yukyuu no mouxam. Haxoxmnenne
HyJIeH KBaIpaTUYHOU (QYHKIIUHU, MHONCECMBA 3HAYEHUU, NPOMEIHCYMKO8 3HAKONOCOSHCIEA, NPOMENCYMKO8 MOHOMOHHOCHU.

OOpaTHasi NPONOPUNOHAIBHOCTH

. k
CBoiicTBa QyHKIUY y = K y=_ ['unepOoua.
X
I'paduxu pynkuuii. IIpeodpazosanue rpaduka QyHKIUH y = f (x) UIA IOCTPOECHUS IPpaduKOB QYHKIMN BHJA y = af (kx-+b)+c.

I'paduxu pyHKumi y=a+%, y =X y=Yxr y=|x-

IHoc/ienoBaTeIbHOCTH M MPOTPeCCUHU

YucnoBass  mocienoBaTelbHOCTh.  [IpuMepsl  YHCIOBBIX  MOCIEIOBATEIBLHOCTEW.  DECKOHEUHBIE  MOCIEI0BATEIBHOCTH.
Apudmernueckass mporpeccusi U ee cBoicTBa. ['eomerpuueckass mporpeccusi. @opmyna odwe2o dieHa u cymmvl N Nepevix UleHO8
apugpmemuueckoi u ceomempuseckou npozpeccuil. Cxo0awasacs 2eomempuiecKkas npocpeccusl.

Jlornueckue 3agauyu

Pemienue iorndyeckux 3aaad. Pewenue 1ocuyeckux 3a0ad ¢ nomowvio epagos, maobauy.

CratucTuka u Teopus BeposiTHocTeil. CTaTucTnka

Tabnuunoe u rpaduyeckoe MpeACTaBICHUE JAHHBIX, CTOJOYAThIE W KPYroOBbIE AUArpaMMbl, Tpaduku, TpUMEHEHUE Auarpamm u
rpaduKOB JUIsl OMMCAHMsI 3aBUCUMOCTEHN peabHBIX BEJIMYMH, U3BJIeUeHHE HH(DOPMALIUU U3 TaOJIUI, TUarpaMM U TpaduKoB.

CiayuaiiHbie COOBITHS



CrnydaiiHble OMBITHI (IKCIIEPUMEHTBI), JIEMEHTApHBbIE CilydaliHble COOBITHUS (MCXObl). BeposATHOCTH 3JEeMEHTapHBIX COOBITHH.
CoObITHS B CIIy4alHBIX AKCIIEPUMEHTAX U OJIATOTPUSTCTBYIONINE dJIEMEHTapHbBIE COOBITHS. BeposTHOCTH ciydaliHBIX cOOBITHNA. OTBITHI ¢
PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. Kitaccuueckue BepOSTHOCTHBIE ONBITHI C MCIOJIb30BAHUEM MOHET, KyOMKOB.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymuooicenus, nepecmanosxku, (haxmopuan yucia

['eomeTpus

Harasitnas reomerpust

durypsl B OKpyKaromeMm mupe. Harnmsgueie mpenctaBiieHus o ¢urypax Ha IUIOCKOCTH: TpsiMasi, OTPE30K, JIyd, yroj, JOoMaHas,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT. UeThIpeXyroiabHUK, MPSMOYTOJbHUK, KBagpaT. TpeyroibHUK, 8udbl mpey2onvHukos. Ilpasunbhvie
MHo2oyeobHuKy. VI300paxeHne OCHOBHBIX T€OMETPUUECKUX QUTYD. Baumnoe pacnonodcenue 08yx npsambix, 08X OKPYICHOCMEU, NPAMOT
u okpysxcnocmu. [InunHa otpeska, 1oMaHon. Eqununiel usmepenus qnuHbl. [loctpoenue orpeska 3amanHou aiuvHbl. Bunasl yrios. ['pagycHas
Mepa yria.

[TepumeTrp muoroyrosnbauKa. [loHsTre momanyu QUrypsl; eIUHUALIBI U3MEPEeHHs TUIomaau. [lnomaas mpsaMoyrojibHUKa, KBaJpara.
[TpubnuxeHHOE N3MepeHue oA GUryp Ha KieTdatol oOymare. Pasnogenukue gueypuol.

Harnsaaele mpencraBieHus O MPOCTPAHCTBEHHBIX (urypax: Ky0O, mapajienenunena, Npu3Ma, mupaMmuia, map, cdepa, KOHYC,
munHap. M300paxenune npocTpaHCTBeHHBIX puryp. Muozcoepannuku. IlpasunbHble MHO20SDAHHUKU.

[Tonsarue o0beMa; enMHUIBI 00beMa. OO0beM MPSIMOYTOJILHOTO TIapajuiesienuneaa, Kyoa.

[Tonsitue o paBeHncTBe ¢uryp. LlenTpanbHas, oceBas u 3epraivhas cuMMmeTpun. 300paxeHne CHMMETPUUHBIX (QUTYD.

Pemenue npakTHYecKrx 3a7a4 ¢ IPUMEHEHUEM MTPOCTEUILINX CBOMCTB QUTyp.

MHOroyroJibHUKHU



MHOroyrojibHUK, €ro 3JEMEHTBl U €ro CBOWCTBAa. Pacno3HaBaHWE HEKOTOPBIX MHOTOYTOJIBHUKOB. BblnyKivle U He8binyKible
MHo20y201bHUKY. | [paBUIIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. BoicoTa, Meauana, OuccekTpuca, cpefHsisi JIMHUS TpeyrojibHuka. PaBHOOEpEeHHBINH TPEyrojJbHUK, €ro CBOMCTBA U
IIpU3HAaKU. PaBHOCTOPOHHMU TpPEYroJbHUK. lIpAMOYrOnIBHBINA, OCTPOYTOJIbHBIM, TYNOYIOJIBHBIM TPEYTrOJbHUKU. BHEmHue yrisl
TpeyrojpHHUKa. HepaBeHCTBO TpeyronbHuKA.

UYetsipexyronbuuku. [lapamienorpamMm, pomO, NpsIMOYTOJIbHUK, KBajpar, Tpamelusi, paBHoOeapeHHas Tpamneuus. CBoicTBa u
MPU3HAKY NapajuiesiorpaMma, pom0a, mpsiMOyroJibHUKa, KBaipaTa.

OKpy:KHOCTBH, KPYT

OKpyKHOCTb, KPYyTI, UX DJIEMEHTBl U CBOMCTBA; LICHTPAJIbHBIE M BIMCAHHBIE yribl. KacarenpHas u cexywas K OKPYXHOCTH, UX
ceoucmea. BriicaHHbIE U ONMCAHHBIE OKPYKHOCTH ISl TPEYTOJIBHUKOB, Yemblpexy20bHUKO8, NPAGUTbHBIX MHO20Y20/IbHUKOS.

I'eomeTpuyeckue purypol B IpocTpaHcTBe (00bEMHbIE TeJIA)

Mmnozcoepannuk u e2o snemenmul. Hazeanus MHO202pAHHUKO8 C PA3HLIM NOJONCEHUEM U Koauvecmeom cpaneu. llepBHuHbIE
IpeJICTaBICHUs O MUpaMujie, napajuiesnenunene, npusme, chepe, mape, MIMHAPE, KOHYCE, UX AJIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OtHomenusi. PagencTBo puryp

CBoiICTBa paBHBIX TPEYTOJBHUKOB. I [pM3HaKK paBEeHCTBA TPEYTOJIBHUKOB.

IHapaie1bHOCTH NPAMBIX

[Tpu3Haku 1 cBOMCTBA MapaJUIeIbHBIX NPIMbBIX. AKcuoma napainrenvhocmu Eexkiuoa. Teopema Daneca.

[lepnenaukyasipHble NPAMbIe

[Ipsimoii yron. [lepnenaukynsip k npsimoid. Hakionnasi, npoekuusi. CepeAMHHBIN NEepHeHANKYISp K oTpe3ky. Ceoticmea u npusHaxu
nepneHOUKYIApHOCIU.

Ilooooue



IIponopyuonanvuvie ompesxu, nooooue gueyp. Ilooobnvie mpeyeonvruku. [Ipusnaxu noooous.

B3aumHoe pacnoJio:keHue psMON U OKPYKHOCTH, 08YX OKPYIHCHOCHIEII.

N3mepenusi 1 BbIYMCJICHUS

Beanyunbl

[Tonsitue Benmuunsbl. [{nuna. M3mepenue niunbl. Enununsl nsmMepenus 1iuvHbl. Bennunna yrna. ['pagycHas mepa yria.

[ToHsaTHE O TIONIAAM IOCKOU (PUTYPHI U €€ cBoMcTBaX. M3aMmepenune miomaneid. EquHUIBI n3MepeHus TI0IIaIn.

[IpencraBnenuie 00 o6beme U ero cBoiicTBax. M3mepenue oobema. EAMHUIIBI H13MEpEeHUs: 00bEMOB.

HN3mepennsi M1 BbIYUCICHUS

WHCcTpyMeHTBl ISl M3MEPEHUA M TMOCTPOCHMM; HW3MEPEHHE U BBIYHMCIECHUE VYIJIOB, JUIMH (pacCTOSHUM), IUIOLIaJeH.
Tpuronomerpuueckue ¢GYHKIIMU OCTPOrO yrila B TMPSMOYTOJbHOM TPEYTOJbHUKE 1pucoHomempudeckue @QyHKYuu mynoco yeia.
Brruncnenue 31€MEHTOB TPEYTOJBHUKOB C HCIOJIB30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIECHUNW. POpMyIibl IUIOMIAIA TPEYTrOJIbHUKA,
napasuiesiorpaMMa M €ro 4YacTHBIX BUIOB, (OPMYJIbI JJIMHBI OKPYXKHOCTH W TUiomaau kpyra. CpaBHEHHWE W BBIYMCIICHUE IUJIOIIAJICH.
Teopema I[Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Pacctostnue Mexay Toukamu. PacctosiHue ot TOUkH 10 IpsiMOi. Paccmosinue mexicoy gueypamu.

I'eomeTpuyeckue mocTpoeHust

['eomeTpudecKkue MOCTPOSHUS JIJIsl MIUTFOCTPALIUA CBOMCTB rEOMETPUUECKUX (PUTyp.

NHCTpyMEHTBI JJIs1 TIOCTPOCHUM: IUPKYJb, JMHEWKA, YTOJIbHUK. [Ipocmeuuiue nocmpoeHus yupkyiem u JUHEeUKou: NoCmpoeHue
ouccekmpucyol yena, nepneHoOUuKyIapa K npsamou, yaid, pagHo2o OGHHOMY,

Ilocmpoenue mpeyeonvHuKo08 no mpem CmMOpOHAM, 08YM CMOPOHAM U Yely MeXHcOy HUMU, CIOPOHE U O8YM HPULEHCAUUM K Hell

yenam.



I'eomeTpuyeckue npeodpazoBaHusA

IIpeoOpa3zoBanus

[Tonsarue npeobpazoBanus. [IpeacTaBieHre o MeTapeAMETHOM OHSATHH «IIpeodpazoBanuey». Ilododue.

JIBukeHus

OceBas 1 IEHTpaTbHAS CUMMETPHS, HOBOPOM U NaApaliesbHulil neperoc. Kombunayuu 0sudicenuti Ha naocKoOCmu u ux c8olcmaad.

BekTOpBbI H KOOPAMHATHI HA IVIOCKOCTH

BekTopbl

[Tonsitue BekTOpa, NEWCTBUS HaJ BEKTOPAMHU, HCIIOIB30BAaHHUE BEKTOPOB B (DU3UKE, pasiodiceHue 6eKmopa HAa COCMAGIAIouUe,
CKanApHoe npousseoeHue.

Koopaunarsl

OCHOBHBIE MOHATHUS, KOOPOUHAMbL BEKMOPA, PACCMOsIHUE Medxcdy moukamu. Koopounamel cepedunvt ompesxa. ¥Ypasnenus gueyp.

lIpumenenue 6ekmopos u KoopouHam OJisi peuleHuss NPOCMEUUUX 2e0MeMpPULecKUx 3a0adu.




TpeGoBaHuA K YPOBHIO NOATOTOBKH 00yYal0IUXCS

B pesynbTaTe n3ydeHusi MaTeMaTHKA YICHHUK JODKCH 3HATH/TIOHUMATH:
MaremaTuka. Aiareopa. I'eomerpus.
Harypanphabie uncna. [pobu. ParmonaabHble yrcia
BbINyCKHUK HAYYHUTCS:
® [IOHUMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS;
® ONEPUPOBATH NOHATHUIMHU, CBA3aHHBIMU C JEIIMMOCTBHIO HATYPaJbHbIX YUCEIL,
® BBIpAXATh YKCJIA B DIKBUBAJICHTHBIX (JOpMax, BRIOHMpasi HauboJsee MoIX0IAIIyI0 B 3aBUCUMOCTH OT KOHKPETHON CUTYaIIHH;
® CpaBHUBATH U YHNOPSAAOYMBATH PAIMOHAIBHBIC YHCIIA,
® BBIOJHATh BBIYMCICHUS C PAlMOHAJIBHBIMHM YHCIIAMHU, COUYETasi YCTHHIC U MUCbMEHHBIE MPUEMBI BBIYMCIIEHUM, TPUMEHECHUE
KaJIbKYJIATOPA;
® UCIIOJb30BaTh MOHATHUS W YMEHHUs, CBSI3aHHBIE C IPONOPUMOHAIBHOCTBIO BEJIWYHH, IPOLIEHTAMH, B XOJ€ PEUICHUS
MAaTEMATUYECKUX 33/1a4 U 3a]1a4 U3 CMEKHBIX PEAMETOB, BBITTOIHATH HECIOKHBIC MPAKTUYECKUE PACUYETHI.
JleMCTBUTEIBbHbIE YHCJIA
BbInyCKHUK HAYYMTCSH:
® JCNOJIb30BAaTh HAYAJIbHBIE MTPEICTABICHUS] O MHOKECTBE JEHCTBUTEIBHBIX YNCEIT,
® ONEpPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, TPUMEHSTH €r0 B BHIUYNCICHUSIX.
AsredpanyecKue BbIPAKEeHUsA

BbInyCKHUK HAY4YHTCH:



® ONEPUPOBATH MOHATUSMU «TOXKIECTBO», «TOXKJECTBEHHOE MpeoOpa3oBaHMe», pellaTh 3aJaud, cojepxkaiire OyKBEeHHbIC
JaHHBIC; paboTaTh ¢ hopmyamu;
® BBINIOJIHATH MPEOOPA30BAHMS BRIPAXKEHUHN, COJIEPKAIIUX CTENICHH C LIEJIbIMU MTOKA3aTeNsIMU U KBaJpaTHbIE KOPHHU;
® BBINIOJIHATH TOXKJECTBEHHbIE MTPEOOPA30BaHUS PALIMOHATIBHBIX BHIPAXKEHUI HA OCHOBE MpaBWJI ACHCTBUIN HaJl MHOTOUYJICHAMH U
anreOpanyecKuMu IpoOsMHU;
® BBIIOJHATH PA3JIOKEHUE MHOTOWIEHOB HA MHOKUTEIH.
YpaBHeHnust
BhINyCKHMK HAYYHUTCH:
® pelmaTh OCHOBHBIE BUJIbI PAIMOHAJIBHBIX YPABHEHUN C OJTHOW MEPEMEHHOM, CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU;
® [IOHMMAaTh YpPaBHEHHE KAaK Ba)KHEUIIYI0 MATEMaTUUYECKYH0 MOJENb JJIsi OMHCAHUS W U3YYEHHUs] Pa3HOOOPA3HBIX pPEAbHBIX
CUTYaIIN, pelaTh TEKCTOBBIC 33/1a4l aIre0pandeckKuM METOI0M;
® MPUMEHATh rpaduuecKre MPEACTaBICHUS ISl UCCIEIOBAaHUS YPAaBHEHUN, UCCIICIOBAHUS W PEIICHUS CUCTEM YpPaBHEHHUU C
JIBYMSI TIEPEMEHHBIMHU.
HepaBencrBa
BbInyCKHMK HAY4YHUTCH:
® [IOHMMAaTh U MNPUMEHSITH TEPMHUHOJIOTHIO M CHUMBOJIMKY, CBSI3aHHBIC C OTHOIIEHHWEM HEPAaBEHCTBA, CBOMCTBA YHCIIOBBIX
HEPABEHCTB;
e pelarh JIMHEMHBICE HEPABEHCTBA C OJAHOM IMEPEMEHHOW M MX CHCTEMBI;, pellaTh KBAJPATHBIE HEPABEHCTBA C ONOPOM Ha
rpaduyeckue mpeacTaBICHUs.
OcHoBHbIEe OHATHSA. YK cI10BbIe QYHKIMH

BbINyCKHUK HAYYHTCS:



* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIE TOHATHUS U A3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHHUS);

CTPOUTH IpaUKH 3IEMEHTAPHBIX (PYHKIMI; UCCIEOBATh CBOMCTBA YUCIOBBIX (YHKIIMI Ha OCHOBE M3YUYCHUS MOBEIACHUS UX
rpadukos;

NOHUMATh (DYHKIMIO KaK BaKHEHIIYI0 MAaTeMAaTUYECKYIO MOJEINb JJIsl ONMMCAHUS MPOLIECCOB U SIBICHUIN OKPY)KAIOIIEro MUPA,

IIPUMCHATD Q)YHKHHOHaJIBHI)II;'I SA3BIK JJIA OIIMCaHMA U UCCICA0OBAHUA 3aBUCHUMOCTEH MCIKIAY (1)I/ISI/ILICCKI/IMI/I BCJINYMHAMM.

OnucarejbHas CTATUCTHKA

BbInyCKHUK HAY4YUTCHA

HCIIOJIB30BAaTh HpOCTGfIHIH@ CIIOCOOBI MNpCACTABJICHUA U aHAJIN3a CTATUCTUYCCKUX NTAHHBIX.

Ciy4yaiiHbie COObITHSI M BEPOSITHOCTD

BbInyCKHMK HAYYHUTCS

HaxXoanTb OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTD cnyqaﬁHoro cOOBITHS.

KomOunaropuka

BhITTyCKHUK HAy4UTCSsl peliaTh KOMOMHATOPHBIC 3a/1a4i HAa HAXOXJICHHUE YMCa OOBEKTOB MIM KOMOMHAIIHIA.

Harasignas reomerpust

BbInyCKHMK HAY4YHUTCH:

pacmo3HaBaTh Ha YEepPTEk,aX, PUCYHKAX, MOJCISIX U B OKPYXAIOIEM MHUpPE IUIOCKHE U MPOCTPAHCTBEHHBIE T€OMETPUUYECKUE
burypsi;

pacrno3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO MapajuleieuIe/1a, MPaBUIbHON THPaMUIBI, IMIHHIPA U KOHYCA;

CTPOUTH Pa3BEPTKH KyOa U MIPAMOYTOJILHOTO MapalieIeuIea;

OTIPEJIEIISITH TI0 JUHEHHBIM pa3Mepam pa3BEPTKU GUTYPHI TUHEHHBIE pa3MeEPhl caMOoil PUTYPBI U HA0OOPOT;

BBIYHCIIATh 00BEM NPAMOYTOJIBHOTO NapaIJIeNICHIIE 1a.



I'eomeTpuyeckue purypsol

BbINyCKHUK HAYYHTCS:

II0JIB30BATHCS S3BIKOM I€OMETPHH IS ONIUCAHUS IPEAMETOB OKPYKAIOIIEr0 MUPA U UX B3aUMHOTI'O PACIIOIOKECHUS;
pacrno3HaBaTh U U300paxkaTh Ha YEPTEKAX U PUCYHKaX FreoMeTpuuecKre (GUrypsl U UX KOHQUTYpaLny;

HAXOAWTh 3HAYCHUS JUUTMH JTMHEHHBIX AJIEMEHTOB (PUTyp M UX OTHOIIEHUS, TpaaycHyto Mepy yrioB oT 0° go 180°, mpumensis
OTIpe/IeNICHNs], CBOMCTBA U MPU3HAKU (QUTYDP U UX IJIEMEHTOB, OTHOIIEHUS (puryp (paBeHCTBO, 01001e, CHMMETPUH, TTIOBOPOT,
napaJyIeNbHbINA IEPEHOC);

OIEpUPOBATh C HAYAJbHBIMHU MOHATHSIMU TPUTOHOMETPHUU U BBINOJHATH AJIEMEHTAPHBIE ONepalny HaJ GYHKUUAMH YIJIOB;
pemarb 3aJlayd Ha J10Ka3aTelIbCTBO, OMHMPAsACh HA HM3yYEHHbIE CBOMCTBA (DUIyp M OTHOLIEHUN MEX]IY HUMH U MPUMEHSA
W3YUYEHHBIE METO/IbI JOKA3aTEIIbCTB;

pelaTh HECIIOKHBIE 3a/1a4i Ha ITIOCTPOCHUE, IIPUMEHSSI OCHOBHBIE AJITOPUTMBI IIOCTPOEHHUS C IIOMOIIBIO HUPKYJISA U JIMHENKHU;

pemarb NpoCTeHIINe MIaHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE.

H3MepeHne reOMECTPUYIECCKHUX BCJINYNH

BbInyCKHMK HAYYUTCH:

HCIIOJIb30BaTh CBOKMCTBA U3MEPEHUS JUIMH, IUIOLAJAEN U YTJIOB IIPU PELICHUU 3a/1a4 HAa HAXOXKACHUE JUIMHBI OTPE3Ka, JJIMHBI
OKPY’KHOCTH, IJIMHBI IYTH OKPY>KHOCTH, T'PayCHON MEPHI yIIIa;

BBIYUCJIIATH IUIOIIAAN TPEYTOJIbHUKOB, PSAMOYTOJIbBHUKOB, ITAPAJIJIEIOTPAMMOB, TPAIlEUi, KPYTOB U CEKTOPOB;

BBIYUCIIATD JJIMHY OKPYKHOCTH, JUIMHY YT OKPY’KHOCTH;

BBIUUCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M UX YIJIbI, UCHOJB3YS (OPMYIbI JIMHBI OKPY>KHOCTH W JJIMHBI TyTH

OKPYXHOCTH, (POpMYIIbI TUIOIIaAe Quryp;



peuiaTh 3aaa4M Ha A0KaA3aTCJIbCTBO C HCIIOJIB30BAHHEM q)OpMYJI IJIMHBI OKPYXXHOCTHU U IJIMHBI AYTI'M OKPYKHOCTH, (I)OpMy.II

iomazei puryp;

pelaTb IMPAKTHUYCCKUC 3aJa4H, CBA3AHHBIC C HAXOXIACHHUCM TI'COMCTPHUYCCKHUX BCINYHNH (I/ICHOJII)?)YH IIpu HGO6XO,ZII/IMOCTI/I

CIIPAaBOYHUKH M TEXHUYECKUE CPEJICTBA).
Koopaunarsl

BbInyCKHUK HAYYHUTCH:

¢ BBIYHUCIIATH JJIMHY OTPE3Ka I10 KOOPpAHHATAM €TI0 KOHIIOB, BBIYHUCIIATE KOOPANHATBHI CCPCANHBI OTPC3Ka,

® JCHOJIb30BAaTh KOOPAMHATHBIA METOJ JUIsI U3YYEHUSI CBOVCTB IIPSAMBIX U OKPY’KHOCTEM.



IIporpamma ¢pakyJbTaTHBHOIO KypCa COAEPKUT TPH MOAYJIS:

«Auareopa» (1 u 2 4.), «I'eomerpus» (1u 2 yacTn), «PeajibHAsE MATEMATHKA.

B monyJie «Anredopa» oTpabaThIBalOTCS HaBBIKK perieHus anreopandeckux 3aganuii 1 yvactu KUM OI'D. Dto 3amanus ¢ BEIOOpOM
OJIHOTO OTBETA U3 YETHIPEX MPEIJIOKEHHBIX BApPUAHTOB, C KPATKUM OTBETOM M Ha COOTHECEHHUE, C 3alUChio perieHus. B aTom Oioke
MpOBEpsICTCSl BJIaJCHUE OCHOBHBIMU alTOPUTMaMH, 3HAHUE U TOHMMAHHME KIIIOUEBBIX SJEMEHTOB COJIEpKaHUS (MaTEMaTHUUYECKUX
MOHSATUM, WX CBONCTB, MPUEMOB pELICHUS 3a/ady W Tp.), YMEHHE IMOJIb30BaThCd MATEMATHYECKOW 3alHChI0, MPUMEHSATh 3HAHUS K
PELICHUI0 MAaTeMaTUYECKUX 3a7ay, HE CBOISIIMECS K MPAMOMY IPUMEHEHHUIO alfOPUTMA.

3ajanuss 2 4YacTM HANpaBJICHbl HA MNPOBEPKY BIAJACHHUS MaTEpUAIIOM Ha TMOBBIIIEHHOM ypoBHE. X Ha3zHaueHue —
muddepeHpoBaTh XOPOIIO YCIEBAIONIUX IIKOJBHUKOB IO YPOBHSM TIOJIFOTOBKH, BBISIBUTH HamOoJiee IOJArOTOBICHHYIO 4YacTh
BBITTYCKHUKOB, COCTaBJISIONIYIO MOTEHIIUATBHBIN KOHTUHTEHT NMPOGUIBHBIX KJIACCOB. DTH YaCTH COAEPIKAT 3aJIaHUS TIOBBIIIIEHHOTO YPOBHS
CJI0’KHOCTH, KOTOPBI€ HAITPABIICHBI HA TPOBEPKY KAUYECTB MATEMATUYECKOM MOATOTOBKH BBIITYCKHUKOB.

Moayab «I'eomeTpus» coaepxut reomerpudeckue 3aaaun 1 yactu KM OI'D. B stoM Oj10Ke MOBTOPSIOTCS OCHOBHBIC
r€OMETPUYECKUE CBEJCHHUS, U OTPaOaThIBAETCS HABBIK PEIICHUS FT€OMETPUUYECKUX 3a1ad.

3amaHus 4yacTH 2 HampaBiieHbl HA MPOBEPKY YMEHUS PEIIATh MJIAHUMETPUYECKYIO 3a/1ady, NPUMEHSS Pa3IuYHbIe TEOPETUUECKUE
3HAHUS Kypca T€OMETPUN; YMEHHSI MaTeMaTUYECKU TPAMOTHO | SICHO 3alHChIBaTh PEIICHUE, MPUBOIS MPU STOM HEOOXOANUMBIC TIOSICHEHHS
1 000CHOBaHUS; BIaICHUE IITUPOKUM CIIEKTPOM MPHUEMOB U CITIOCOOOB paCCYKICHUM.

Moayab «PeanbHass MatemaTuka» coiepkut 3agaun 1 yactu KUM OI'D. IlpakTuko-OpMEHTUPOBAHHBIE 3aJaHUs
MOJYEPKUBAIOT BAXKHOCTh OCBOEHUS TaKMX MAaTEMATUYECKUX KOMIETCHIMN, KaK YMEHUE MPUMEHATh 33/IaHUS B MPAKTUYECKOU JKU3HU U B

cMeXHBIX o0nacTsax. MToroBoe 3aHsiTHe NIPEANOJAraeT MpoBeACHUE KOHTPOIbHOU paboThl o Matepuainam B popme OI'D.



KajiengapHo -TeMaTu4eckoe NJaHUPOBaHUE

Tema 3ansaTus

KoJ-Bo yacoB

JlaTa
IJIaH

Jlara
dakr

Pelmienue BapuanTa 1eMoBepCcCuu

07.09.2023

14.09.2023

Yuciaa v BbluMcIeHust ApudmeTniaeckue
omepanuu ¢ Apoosimu. CMenIanabie 1pooH,
OOBIKHOBEHHBIE  JIpOOM,  JCCATUYHBIC
npobu. CBOMCTBA CTEICHEH.

OtpaboTka 3agad Ne 6 KIIM OI'D.

14.09.2023

18.09.23

Yucii0Bble HEPABEHCTBA, KOOPAUHATHAS
npamas

«Hucnoasa mnpsmas». KoopaunaTel Ha
npssmMoud.  PacmonokeHme — TOueKk @ ¢
KOOpPAMHATaMH Ha MPSIMOM.

OTtpaboTtka 3amau Ne 7 KM OI'D.

21.09.2023

25.09.23

Yucaa, BBIYMCIEHUS U ajiredpandyecKue
BbIpaKeHUs
Ienbie anrebpanuecKkue BhIpaKEHUS
ParnmonanpHbIe anredpandeckue
BBIpaKCHUS
OTtpabotka 3amgad Ne § KIIM OI'D.

28.09.2023

2.10.2023

YpaBHeHUs, HEPABEHCTBA M UX CUCTEMbI
JIunelinblie ypaBHeHUs. KBagpaTHbie
YpaBHEHUS.

Panmonanshueie ypaBHeHUA. CUCTEMBI
YpPaBHEHUM

CucTeMbl HEPaBEHCTB.

5.10.2023

9.10.23



https://oge.sdamgia.ru/test?filter=all&category_id=10
https://oge.sdamgia.ru/test?filter=all&category_id=7
https://oge.sdamgia.ru/test?filter=all&category_id=43
https://oge.sdamgia.ru/test?filter=all&category_id=43
https://oge.sdamgia.ru/test?filter=all&category_id=45
https://oge.sdamgia.ru/test?filter=all&category_id=44
https://oge.sdamgia.ru/test?filter=all&category_id=44
https://oge.sdamgia.ru/test?filter=all&category_id=46

. OrpaboTtka 3amau Ne 9 KIM OI'D.

YpaBHeHusl, HepaBEHCTBA U MX CHCTEMbI
JInnerinble HepaBeHCcTBA. KBanpaTHbie
HEpaBEHCTBA. PaninoHanbHbIE
HepaBeHCTBAa. CUCTEMBI HEPABEHCTB

. Otpabotka 3amgaq Ne 13 KM OI'D.

12.10.2023

16.10.23

Kakoii nudpoii 0003HaueH capai
OtpaboTtka 3amgau Ne 1 KM OI'D
IIpocreiiine TEKCTOBLIE 32124
Otpabotka 3amau Ne 2 KM OI'D
IlpukjaaaHas reoMeTpus: IJIOMIAb
OtpaboTka 3agau Ne 3 KM OI'D
IlpukaaaHas reoMeTpPUs: PACCTOSIHUSA
OtpaboTtka 3amgau Ne 4 KIIM OI'D
Br100p onTHMAIBLHOI0 BAPUAHTA
IIpo capaii

OtpaboTka 3agau Ne 5 KIIM OI'D

19.10.2023

26.10.2023

9.11.2023

10

Bb100op onTHMaIBLHOT0 BApHAHTA
Br16op BapuaHTa u3 1ByX BO3MOKHBIX
Br160op BapuaHTa u3 TpeX BO3MOKHBIX
Br16op BapuaHTa U3 4eThIPEX BO3MOYKHBIX
OTtpaboTtka 3amgad Ne 5 KM OI'D

16.11.2023

11

Pacuersl no gpopmyiiam
Boruucnenue no ¢opmyse. JInneiinbie
ypaBHeHUs. Pa3Hble 3a1aun.
OTtpaboTka 3agau Ne 12 KM OI'D.

23.11.2023

12

I'padpuxu pynkuumii

30.11.2023



https://oge.sdamgia.ru/test?filter=all&category_id=55
https://oge.sdamgia.ru/test?filter=all&category_id=5
https://oge.sdamgia.ru/test?filter=all&category_id=5
https://oge.sdamgia.ru/test?filter=all&category_id=92
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https://oge.sdamgia.ru/test?filter=all&category_id=27
https://oge.sdamgia.ru/test?filter=all&category_id=70

Urtenue rpadukoB GhyHkIui. Pactsokenus
U CIIBUTH
OtpaboTtka 3agad Ne 11 KM OI'D.

13-14

TpeyroabHuku, YeTbIPEXYI0JIbHUKH,
MHOI'OYTOJIbHUKH M UX 3JIEMEHTbI

Vel TpeyroiasHukH 001I€TO BUAA.
PaBHOOEpEHHBIE TPEYTOJBHUKH.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK.
[Tapannenorpamm. Pom06. Tpanenus.
MHOroyroyJbHUKH.

OTtpaboTtka 3amgau Nel5 KM OI'D

07.12.2023

14.12.2023

15

OTpa6OTKa TPCHUPOBOYHOI'O BapHaHTa

21.12.2023

16-17

OKpY,KHOCTb, KPYI U HX 3JIEMEHTbI
LleHTpanbHbIEC U BIUCAHHBIE YTIIbI
KacarenbpHas, xopaa, cexymas, paanyc
OKpy>XKHOCTb, OTUCAHHASI BOKPYT

MHOTOYTOJIbHUKA
OtpaboTka 3agau Nel6 KUM OI'D

28.12.2023

11.01.2024

18-19

Iaomaau puryp

Kganpar. [Tapannenorpamm
TpeyronabHUKHN 00I11IETO BUA.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK.
PaBHOOGIpEHHBIN TPEYTOJBHUK.
Tpanenus. [Lnomans kpyra u ero yacreu
OTtpaboTtka 3amgad Nel7 KM OI'D

18.01.2024

25.01.2024

20

Durypsl Ha KBaJAPaTHOH pelIéTKe
VYrabl. PaccTositHUE OT TOYKHU 10 IPSAMOU.
TpeyroabHUKHM 00IIET0 BUA.
IIpssMOYTOJIBHBIN TPEYTOJIBHUK.

01.02.2024



https://math-oge.sdamgia.ru/test?filter=all&category_id=62
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https://oge.sdamgia.ru/test?filter=all&category_id=101

[Tapannenorpamm. Pom0. Tpanenus
MHOroyroJibHUKH.
OTtpaboTka 3agau Ne 18 KUM OI'D

21

OTtpaboTka TPEHUPOBOYHOTO BapHaHTa

08.02.2024

22

OTtpaboTka TPEHUPOBOYHOTO BapHaHTa

15.02.2024

23

OTtpaboTKa TPEHUPOBOYHOTO BapraHTa

e

22.02.2024

24

CrarucTuka, BepoOsTHOCTH
Kitaccuueckne BeposITHOCTH
CraTtuctuka, TEOpEMbI O BEPOSITHOCTHBIX

COOBITHSX
Otpabotka 3agau Ne 10 KUM OI'D.

29.02.2024

25

26

TexcToBbIe 3a1a4H

3ajaun Ha MPOLIEHTHI, CIIJIaBbl U CMECH
JIBrKeHHE IO IPSAMOU

3agaun Ha OBUIKEHHUE IO BOJE

3aaun Ha COBMECTHYIO paboTy
Pa3nrle 3apaun

Otpabotka 3agaqd Ne21 KM OI'D

07.03.2024

14.03.2024

27

3axayu Ha mporpeccuu.
OtpaboTka 3agau Ne14 KM OI'D

21.03.2024

28

DyHKUMHU U UX cBOMCTBA. ['padpukn
byHkuumi
[Tapa6onsl. ['unepOosnsl. Kycouno-

HerpepbiBHBIE GyHKIUU. Pa3Hbie 3apaun
Otpabotka 3amgaa Nel4 KM OI'D

04.04.2024

29

I'eomeTpuyeckas 3aga4ya Ha
BbIUMCJIEHHE

11.04.2024
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Vsl TpeyrosbHUKA. UeThIpEXYTOJIbHUKA
OKpy»HOCTH.
OtpaboTtka 3amgau Ne23 KM OI'D

30

I'eomeTpuueckas 3ajaua Ha
J0KAa3aTeJIbCTBO

[IpaBuibHBIE MHOTOYTOJBHUKHU
TpeyroinbHUKN U UX SJIEMEHTHI
YeThIpEXYTOIBHUKHU U UX DJIIEMEHTHI
OKpY>XHOCTHU U UX AJIIEMEHTHI
OTtpabotka 3agaa Ne24 KM OI'D

18.04.2024

31

I'eomeTpuyeckas 3a1a4a MOBbIILICHHOM
CJIOKHOCTH

Tpeyronbuuku. YeThIpEXYroIbHUKU
Oxkpyxuoctu. KomOunanus
MHOT'OYTOJIbHUKOB M OKPY>KHOCTEH
OtpaboTtka 3agay Ne25 KM OI'D

25.04.2024

32

OtpaboTKa TPEHUPOBOYHOTO BApUAHTA

16.05.2024

33

OTtpaboTKa TPEHUPOBOYHOTO BapHaHTa

|

23.05.2024

34

Hrorosoe 3anstue. KoHTpOabHAs TeCTOBAsA
pabora.

23.05.2024

Bcero: 34
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