AHHOTanus K padoyeil nporpamme 5-9 ki1acca mno MaTreMaTHKe
Pabouas nporpamma o mareMaTHke Ui 5-9 KJ1acCcOB COCTaBJIEHA HA OCHOBE:

1.®enepanbHoro 3akoHa PO «O6 o6pazoBanuu B Poccutickoit deneparun» ot 29.12.12r. Ne273-D3;

2. 3akona PT ot 22.07.2013 Ne 68-3PT « O0 obpazoBanum» ( mpunsat ['C PT 28.06.2013);

3. @enepalibHOTO TOCYJaPCTBEHHOTO 00Pa30BaTEIBLHOrO CTaHAapTa OCHOBHOTO 00111ero 00pa3oBaHusl, MPEABbSIBISAEMBIX K Pe3yIbTaTaM OCBOCHHUS
OCHOBHOI 0Opa3oBarenbHOi nporpammsl ([Ipuka3z Munucrepcra oOpasoBanus u Hayku PO ot 17 nexadps 2010 r. Ne 1897 «O6 yTBepxIeHIH
benepanbHOro rocy1apcTBEHHOT0 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO O0IIIET0 00pa30BaHus» ¢ U3BMEHEHUAMH U JAononHeHusMu [Ipukazom
Muno6pHayku Poccun ot 29 nexadpst 2014 r. Ne 1644),ITprkazom Munoopuayku Poccun ot 31 nexadps 2015 r. Ne 1577);

4.ITlpumepHOI OCHOBHOM 00pa30BaTEIbHOM MIPOrPaMMbI OCHOBHOTO 00111ero oOpa3oBanusi (0100peHHo DeepanbHbIM y4eOHO-METOUIECKIM
o0BeIMHEeHNEM 110 001eMy oOpa3oBanuto, [IpoTokon 3acenanus ot 8 ampenst 2015 r. Ne 1/15) 'B penakiuu poTtokoia Ne 1/20 ot 04.02.2020
benepanbHOro yueOHO-METOINYECKOT0 00bEeJMHEHHSI 110 00IIeMy 00pa30BaHHUIO;

5. OcHOBHOM 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO 00111ero oopazoBanusi MBOY «Atabaesckas COLI umenu ['epos PO Axmeriuna M.P.»
6.[IpumepHoil mporpamMmsl o yueOHBIM IpeaMeTaM. MareMaTuka. 5-9 kiacchl: MpoekT.- 3-e u3fl., nepepad. — M.: [Ipoceemenue, 2011. -64 c. —
(Cranpaptsl Broporo nokosnenust). Pykosogurenu npoekra: A.A. Ky3uenos, M.B. Peixakos, A.M. Konnakos.

Maremarndeckoe 00pa3oBaHUeE SABISIETCS 005A3aTEIBHON U HEOTHEMIIEMOM YacThIO 00IIEro 00pa30BaHUs Ha BCEX CTYIEHSX MKOIbl. O0ydeHne
MaTE€MAaTHUKE B OCHOBHOM ILIKOJIE€ HAIPABIICHO HA TOCTU>KEHUE CICAYIOLIUX Yeaeli:
(hopMUpOBaHHUE MPEACTABICHUNA O MAaTEMaTHUKE, KaK YaCcTH OOIIECYCIIOBEUECKON KYJIbTYPhl, O 3HAYMMOCTH MAaTEeMAaTUKH B Pa3BUTHH IIUBUIIM3AIMUA U COBPEMEHHOTO
o011€ecTBa;
Pa3BHUTHE IOTUYECKOTO U KPUTHIECKOT'O MBIIIUICHUS, KYJIbTYPHl peUH, CITOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY;
(hopMUPOBaHUE WHTEIUICKTYAJIbHOM YE€CTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K TMPEOJOJICHHUIO MBICIUTEIbHBIX CTEPECOTHIIOB, BBITEKAIOIINX W3 OOBIJICHHOTO
OIIBITA;
pa3BUTHE TPEACTABICHUH O MaTeMaTHKe Kak (JopMe ONMMCaHus M METOJe MO3HAHUS JeHCTBUTEIHHOCTH, CO3/IaHNE YCIOBHUN I MPUOOPETeHUs TIePBOHAYATIBLHOTO
OTIBITa MATEMATUUYECKOTO MOJICTUPOBAHHS;
(dhopMupoBaHHE OOLIMX CIOCOOOB HMHTEIICKTYaIbHOW JEATEIBHOCTH, XapaKTePHBIX JUIsI MaTEMAaTHKH W SIBJISIONIMXCS OCHOBOW IIO3HABATEIBHOW KYJBTYPHI,
3HAYUMOU JIJIS PA3IINYHBIX Cep YETOBEUECKOM A TEIIbHOCTH;
OBIIQJICHHE MATEMAaTUYCCKIUMH 3HAHUSAMHU M YMEHHSIMH, HEOOXOIMMBIMU IS TPOJIOJKCHUs 00Pa30BaHUs, U3yUSHHs] CMEXHBIX JTUCITUILTHH, IPUMEHEHUS B TTOBCE-
JTHEBHOM >KU3HM;

co3aanue pyHIaMEHTa JJI1 MaTeMaTHYeCKOr0 pa3BUTHS, (POPMUPOBAHHUS MEXAaHM3MOB MBIIIJICHHS, XaPaKTEPHBIX JIJI1 MATEMATHUECKOH JIeATSIIbHOCTH.
3agaum:
OBIIAJIETh CHUCTEMOW MaTeMAaTUYECKUX 3HAHMA M YMEHHM, HEOOXOJUMBIX AJisi MPUMEHEHHUS B MPAKTUYECKOW NEATETbHOCTH, W3YYEHHUU CMEKHBIX
JUCLUILINH;
CIOCOOCTBOBATh HMHTEICKTYAIBHOMY pPa3BUTHIO, (OpPMHUpOBATh KayecTBa, HEOOXOIMMBIC YEIOBEKY JUIsl MOJHOIICHHOW JXU3HU B COBPEMEHHOM
o01ecTBe, CBOMCTBEHHBIE MAaTEMAaTHYECKOW JEATEILHOCTH: SICHOCTH M TOYHOCTH MBICIH, UHTYHUIIUH, JIOTHYECKOTO MBIIIUICHHS, TPOCTPAHCTBEHHBIX
MIPEJICTABJICHH, CIOCOOHOCTH K TIPEOJI0ICHHUIO TPYTHOCTEH;



(dbopmupoBaTh MpeaCcTaBICHUS 00 UAEIX U METOJaX MaTeMaTHKH KaK YHUBEPCAJIILHOTO A3bIKa HAYKU U TEXHHUKH, CPEJCTBAX MOACTHPOBAHHUS SBJICHUN U
IIPOLIECCOB;

BOCIIUTBIBATh KYJIbTYPY JUYHOCTH, OTHOIIEHUE K MAaTEMATUKU KaK 4acTH OOLIEUYEIOBEUECKOM KyJIbTYyphl, UIparolieid 0co0yto pojb B OOIIECTBEHHOM
pa3BUTHUM.

OO0mast xapakTepucTHKa y4eOHOTro IpeaMera

CopnepkaHne MaTeMaTHYECKOro 00pa30BaHusl B OCHOBHOH IIKOJIE (hOpMHUpYETCs HA OCHOBE (hyHIaMEHTAJILHOTO SI[Pa IIKOJIBHOTO
MaTeMaTH4ecKoro oopa3oBanus. B nporpamme oHO IpeACTaBICHO B BUJE COBOKYITHOCTH COJEPKATEIbHBIX Pa3AeioB, KOHKPETH3UPYIOILUX
COOTBETCTBYIOIIHME OJIOKH (PYHAAMEHTAILHOTO S7pa MPUMEHUTEIBHO K OCHOBHOH IKouie. [IporpaMmma perinaMeHTHpyeT 00beM MaTepHaia,
00513aTeNILHOTO U1l U3yYeHUs B OCHOBHOMH IIKOJIE, a TAKXKE JAAeT ero pacmpeneseHue Mexay 5S—o6 u 7—9 kinaccamu. CojepkaHue MaTeMaTHYeCcKoro
00pa3oBaHMs B OCHOBHOH IIIKOJIC BKJIIOYAET CIEAYIOIIUE Pa3/eibl: apudMeTnKa, aredpa, GyHKIUHU, BEPOSITHOCTh U CTAaTUCTHKA, TeoMeTpust. Hapsiny ¢
3TUM B HET0 BKJIFOUYEHBI /1B IOTOJIHUTENIBHBIX pa3ziesia: JOTHKA U MHOYKECTBA, MaTeMaTHKa B UCTOPUYECKOM Pa3BUTUH, YTO CBSI3aHO C peaau3anuei
1eJiel 001e MHTEIIEKTYaIbHOTO U OOIIEKYJIBTYPHOTrO pa3BuTUs ydyamuxcs. CoaepKaHue Kaxk0ro U3 3TUX pa3zelioB pa3BOpaunuBacTcs B
COJIep>KaTeJIbHO- METOAMYECKYIO JIMHUIO, IIPOHU3BIBAIOIYIO BCE OCHOBHBIE pa3/ielibl COJePKaHNUsI MaTeMaTHUECKOro 00pa3oBaHus Ha JAHHOW CTYNEHH
ob0yuyenus. ConepkaHue paszena «ApupMeTuKa» CIyKuT 0a30i AJs JaIbHEHIIero H3y4eHns yJauMUCs MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHUIO UX
JIOTHYECKOT0 MBILUIEHUS, (YOPMUPOBAHHUIO YMEHHUS NOJIb30BATHCS AlITOPUTMAMHU, a TAKXKe MPUOOPETEHNIO IPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHOM KU3HU. Pa3BUTHE TOHATHS O YMCIIE B OCHOBHOM MIKOJIE CBSA3aHO C PAllMOHAIBHBIMUA U HPPALMOHAIBHBIMA YHCIIaMH, (OPMUPOBaHUEM
NEPBUYHBIX MPECTABICHUN O JEHCTBUTEILHOM YKCIIe. 3aBeplICHNE YNCIOBON JIMHUY (CUCTEMAaTH3alMs CBEICHUH O IeHCTBUTENbHBIX YHCIAX, O
KOMIUIEKCHBIX UHCIax), TaK e Kak U 0osiee CI0KHbIe BOIIPOCH! apudmeTHku (anroputM EBkiinga, oCHOBHas TeopeMa apu(METHKH ), OTHECEHO K
CTyIeHHU o011ero cpeanero (moysHoro) oopazoBanus. Coaepkanue paszaena «Anredpa» HalpaBiIeHO Ha GOPMHUPOBAHUE Y yUAIIUXCS MAaTEMaTHUECKOTO
anmapara JJs pelIeHMs 3a/1a4 U3 pa3HbIX pa3/ielloB MaTEMAaTUKHU, CMEKHBIX IIPEIMETOB, OKPYKaloIlel pealbHOCTH. S3bIK anreOpbl NOJ4epKUBAET
3HAa4YEeHHE MAaTeMaTHUKH KaK A3bIKa JJIs IOCTPOEHUS MaTEMAaTHYECKUX MOJIeIel MPOIecCcoB U SBICHUN peanbHOro Mupa. IlpeoGpa3oBaHie CHUMBOIBHBIX
¢bopM BHOCHT crienu(pUIecKil BKIaa B pa3BUTHE BOOOPAKEHUS yJalllUXCsl, UX CIIOCOOHOCTEN K MareMaTHueckoMy TBopuecTBy. CojeprkaHue pasjena
«DYHKIMN» HAIEJICHO Ha MOJyYeHHE MKOJIbHUKAMU KOHKPETHBIX 3HAaHUH 0 (PYHKIIMM KaK BaykKHeWIIel MaTeMaTHUeCKOM MOJIeNH AJIsl ONTUCAHUS U
UCCIIeIOBaHMsl pa3HOOOpa3HbIX MporeccoB. M3ydeHune aToro Matepuaina cnocoOCTBYET Pa3BUTHIO y yJaIlUXCsl YMEHUS MCII0JIb30BaTh Pa3IMYHbIE
A3BIKA MaTEMaTHKH (CJIOBECHBIH, CUMBOIMYECKHH, TpaduecKuii), BHOCUT BKJIaJ B (GOpMUpOBaHHE IPEICTABICHUNA O POJIM MAaTEMaTHKHU B pa3BUTHUU
LUMBUJIN3ALUHU U KYIbTYpbl. Paznen «BeposTHOCTh U cTaTUCTHKAY — 00s3aTeIbHbIM KOMIIOHEHT HIKOJIBHOTO 00pa30BaHUs, YCUIUBAIOLIUI €ro
MPUKIIAJHOE U MPAKTHYECKOE 3HaYeHHEe. DTOT MaTepuas He00XoauM st OpMUPOBaHUS Yy YJaIMXCs (PYHKIIMOHAIBHOM IPaMOTHOCTH — YMEHHH
BOCIPUHUMATh U KPUTUYECKU aHAJIM3UPOBATh HH(OPMALINIO, TPEICTABIEHHYIO B Pa3IMYHbIX (pOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peanbHBIX 3aBUCUMOCTEH, TPOBOIUTH MTPOCTEHIIINE BEPOSTHOCTHBIE pacueThl. M3yueHne 0CHOB KOMOMHATOPHUKH MO3BOJIMT yYaIluMCsl pacCCMaTPUBATh
Clly4au, OCYIIECTBIISAThH Iepedop U MOACUYET YMCIIa BAPUAHTOB, B TOM YHUCIIE B IPOCTEHIINX MPUKIAIHBIX 3a1a4yax. [Ipy u3ydeHnn cTaTUCTUKH U
BEPOSTHOCTH PACHIMPSIOTCS MPEICTaBICHHUS O COBPEMEHHON KapTHHE MUPA U METOJIaX €ro UCcCiIe0BaHus, popMUpYETCs TOHUMaHUE POJIH
CTaTUCTUKH KaK MCTOYHHMKA COL[MAIBHO 3HAYMMON NH(GOPMAIIUH U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MblleHus. Paznen «I'eomerpusi»
Pa3BUBACT y YUYaIIUXCs IPOCTPAHCTBEHHOE BOOOPAKEHUE U JJOTMUYECKOE MBIIIICHHE TyTEM CUCTEMAaTHYECKOTO U3YUEeHHUsI CBOWCTB T€OMETPUUYECKUX
¢Guryp Ha IVIOCKOCTH U B IPOCTPAHCTBE U IPUMEHEHUS TUX CBOWCTB IPH PEIIEHUH 3a/1a4 BHIYUCIUTEIBHOTO U KOHCTPYKTUBHOIO XapaKTepa.
CoueTaHue HarJIATHOCTH CO CTPOTOCTHIO ABISETCS HEOTHEMIIEMOM YacThIO FeOMETpUUecKrX 3HaHUH. OcoOeHHOCThIO pa3aena «JIornka 1 MHOKEeCTBa»
ABJISICTCA TO, YTO MIPEICTABICHHBII B HEM MaTepuall IPEUMYILIECTBEHHO U3y4aeTcs U UCIONIb3YeTCsl B X0JI€ pACCMOTPEHUS PA3JINYHBIX BOIIPOCOB



Kypca. COOTBETCTBYIOLINI MaTepuall HaleJleH Ha (OPMUPOBAaHUE Y HUX YMEHHUS TOYHO, CKATO U SCHO U3JaraTb MBICIH B YCTHOW U MUCbMEHHOHN peyH.
Paznen «MaTeMaTiKa B HICTOPUYECKOM Pa3BUTHM» MpeaHa3zHaueH Uit (OpMUPOBAaHUS MPEACTABICHUI O MaTeMaTHKe KaK YacTH 4eJI0BEYECKOM
KYJIbTYpBbI, 1151 O0IIEro pa3BUTHS IIKOJIBHUKOB, JJISl CO3/1aHUs KYJIbTYPHO-UCTOPUYECKON cpepl 00yueHus. Ha Hero He BblaemnsieTcs crienruaibHbIX
YPOKOB, YCBOCHHE €r0 HE KOHTPOJIMPYETCsI, HO COJIEPKAHHUE ITOTO pa3ziesia OpPraHMYHO MPUCYTCTBYET B Y4€OHOM MPOIIecce KaK CBOETo pojia
rYMaHUTApHBIN (POH MPU PACCMOTPEHUU MTPOOIEMATUKU OCHOBHOTO COJIEPKAHUS MAaTEeMaTHYECKOro 0Opa3oBaHusl.

Onucanue Mecrta y4eOHOTo mpeameTa

BasucHblii yueOHbIN (00pa3zoBaTesNbHBIN) TNIaH HAa M3YY€HHE MAaTEeMaTUKW B OCHOBHOW HIKOJIE OTBOJHUT 5 y4eOHBIX 4acOB B HENENIO B TCUCHHE KaXAOTo roia
o0y4eHnusi, Bcero 875 ypokoB. CornacHo basuchoro yue6Horo (o6pa3oBaTenpHOro) miana B 5S—~6 kiaccax uzydaercs npeamMeT «MaremaTtrukay (MHTETpUPOBAaHHBIH
mpenMeT), B 7—9 kimaccax - «MaTtemaTrkay (BKIIOUYAOIIAN pa3aeisl «Anredpay u «['eomeTpus»)

[Ipenmer «MatemaTnka» B 5—6 Kiaccax BKIIOYAeT apuU()METHUECKHH MaTephal, 3JEMEHThl anreOpbl M TEOMETPUH, a TAKXKE 3JIEMEHTHl BEPOSTHOCTHO-
CTaTUCTUYECKON JIMHUMU.

[Ipeamer «Matematuka» B 7 — 9 kiaccax BKIIIOYAET B CeOsl HEKOTOpPHIE BOIMPOCHI apu(PMETHKU, Pa3BUBAIOIIME YUCIOBYIO JUHUIO 5—6 KJIacCoB,
anreObpanveckuii marepual, >JIeMeHTapHble (DYHKIIMH, 3JIEMEHThl BEPOSATHOCTHO-CTATHCTUYECKOW IMHHUHM, a TaKkKe TeOMETPUUYECKUN MaTrepual,
TPAJAUIIMOHHO U3YYAIOTCS, EBKIIM0BA TEOMETPHSI, SJIEMEHTHI BEKTOPHOU alreOphl, reOMEeTpUIeCKUe mpeoOpa3oBaHUsl.

Paznen «AnreOpa» BKIIIOYaeT HEKOTOPBIE BOMPOCH apHU(METHKH, Pa3BUBAIOIIME YUCIOBYIO JIMHHIO 5—O6 KaccoB, COOCTBEHHO aireOpanvecKkuii marepual,
dIIEMEHTapHbIC (PYHKIIUH.

B pamkax yuebHoro pasnena «l'eoMeTpus» TpaAuLHMOHHO U3Y4al0TCsl, €BKIMI0BA T€OMETPHUS, SJI€MEHThI BEKTOPHOH alnredpsl, reOMeTpHyYecKre IpeoOpa3oBaHusl.

JIn4yHOCTHBIE, MeTaNpeAMETHbIE M NIPEeAMETHbIC Pe3yJIbTaThl 0CBOCHHUSI Y1eOHOro npeamera «MaremaTuka»

W3ydyeHne MaTeMaTHKU B OCHOBHOM IITKOJIE Ja€T BOZMOKHOCTh O0YYAIOITUMCS IOCTUYb CIASAYIOIINX Pe3yabTaTOB Pa3BUTHS:

B nauunocmnom nanpaenenuu:

YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIM B YCTHOM U NTUCbMEHHOWPEYH, IOHUMATh CMBICII IIOCTABJIEHHOM 3a/1a4M, BBICTPAUBAaTh
apryMeHTaluo, IPUBOAUTH IPUMEPBI; KPUTUYHOCTDH MBILJICHUS, YMEHUE PACIIO3HABATH JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHMS, OTINYATh THIIOTE3Y
oT ¢axTa;

MPEJICTABIICHHE O MAaTEeMAaTHMUYECKOW HayKe Kak cdepe UeIOBEYEeCKOW NEATENIbHOCTH, 00 JTamax ee pa3BUTHs, O €€ 3HAYMMOCTH JUIS Pa3BUTUS IMBIIIN3ALIUY;
Kp€aTUBHOCTH MBINUICHUA, MTHUIWATHBA, HAXO0JYNBOCTb, aKTUBHOCTD IIPU PCHICHUN MAaTEMATHYCCKUX 3ada4,

YMEHHE KOHTPOIUPOBATH MPOIECC U Pe3yiIbTaT YUeOHOW MaTeMaTHYECKOH JIesITebHOCTH;

CHOCOOHOCTH K SMOIIMOHAIILHOMY BOCIIPHUATHIO MAaTEMAaTUIECKUX 00BEKTOB, 33j1a4, PEIICHUN, PACCYKICHUN;

B memanpeomemnom nanpaenenuu:

NEpBOHAYAJIBHBIC TMPEACTAaBICHUA 00 naeax M 0 METoaax MATCMAaTUKHM KaK YHUBEPCAJIBHOM A3BIKE HAYKW M TEXHUKH, CPEACTBE MOJCIHNPOBAHUA SIBICHUN "
MIPOLIECCOB;

YMEHHE BUJIETh MaTEMATHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIUH B JPYTHX JAUCIUILINHAX, B OKPYKAIOIIECH KU3HY;

YMEHHUE HaXOAWTH B Pa3IMYHBIX HMCTOYHUKAX I/IH(i)OpMaHI/IIO, HGO6XOZII/IMY}O A peIICHUA MAaTCMAaTHUYCCKHUX npo6neM, MMpeACTaBIATL €€ B MOHSTHOM (bopMe,
MIPUHUMATH PEIICHUE B YCIOBUAX HETIOTHOW M M30BITOYHOM, TOYHON M BEPOATHOCTHOM WH(DOpMAITHH;

YMCHHE MOHUMATh U HUCIOIH30BaTh MaTEMATHUECKUE CPEACTBA HATTSAHOCTH (TpaduKy, qUarpaMMbl, TaOJIUIBI, CXEMBI U JIP.) IS WUTFOCTPAIVH, HHTCPIPETAIIHH,
apryMeHTAaIlHH;

YMEHHE BBIBUTATh TUTIOTE3bI IPH PEIICeHNH YIeOHBIX 3a7a4, IOHUMATh HEOOXOAMMOCTh UX MPOBEPKH;



yMEHHUE TTPUMEHATh MHAYKTUBHBIC U ACTYKTUBHBIC CIIOCOOBI PacCyKIACHUH, BUIETh Pa3INIHBIC CTPATCTHH PEIICHUS 3a71ad;

NMOHUMAHUC CYIITHOCTH aJITOPUTMUYUCCKUX NPECANTMNCAHNU U YMCHUC NCUCTBOBATH B COOTBETCTBHUU C NPCATIOKCHHBIM AJITOPUTMOM;

YMEHHUE CaMOCTOATEIIbHO CTaBUTD 1LICIIH, BI)I6I/IpaTI) " CO3aaBaTh aJITOPUTMBI JJI1 PEIICHUA y‘le6HBIX MAaTEMAaTHYCCKHUX np06neM;

YMEHHUE MTIIaHUPOBATh U OCYIIECTBIATH ACATCIIBHOCTD, HAIIPABJICHHYIO Ha PEIICHUE 3aJa4 NUCCIICJOBATCIBCKOI0 XapaKTepa,

MeTanpeaMeTHBIMHU pe3yJibTaTaMM U3Y4YCHHS Kypca «MaTeMaTnkay sBisieTcsi GOpMHUPOBaHUE YHUBEPCAIBHBIX yueOHbIX nercTBuid (Y'Y ).
Perynarusneie YV /I:

5-6-i1 KJacchl

CaMOCTOSITENTLHO OOHAPYKUBATh U (POPMYITHPOBATH yUeOHYIO TPOOIEMY, ONIPEEIATh edb YUeOHOH e TeNbHOCTH, BEIOUPATh TEMY MPOEKTA;
BBIIBUTATh BEPCUU PEILICHUs TPOOJIEMbI, 0CO3HABATH (M MHTEPIPETUPOBATH B CiIydae HEOOXOIMMOCTH) KOHEUHBII pe3ylbTaT, BRIOUPATh CPe/ICTBa
JOCTUKEHUS LIETU U3 IPEJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSATENBHO;

COCTaBJIATH (MHIUBUYaIbHO WIH B TPYIIIE) IUIaH PEIICHUs] MPOOIeMbl (BBITOIHEHUS IPOEKTA);

paboTas o TUIaHy, CBepSITh CBOM JICHCTBHS C IETBIO M, TPU HEOOXOIUMOCTH, UCTIPABIIATH OMIMOKHA CAaMOCTOSTENILHO (B TOM YHUCIIE M KOPPEKTUPOBATH
TJ1aH);

B JIMAJIOTE C YYUTEJIEM COBEPIIECHCTBOBATh CAMOCTOSITENILHO BhIPAOOTaHHBIE KPUTEPUH OLIEHKH.

7-9-1i kmaccel

CaMOCTOSITENTLHO OOHAPYKUBATh U (HOPMYITHPOBATH IPOOIEMY B KIIACCHON M WHAWBUIYAIbHOW yU4eOHOM e TeTbHOCTH;

BBIIBUTATh BEPCUU PEIICHUs TPOOJIEMbI, 0CO3HABATh KOHEUHBIN Pe3yibTaT, BEIOUPATh CPEACTBA JOCTHIKEHHS LIETTU U3 MPEUI0KEHHBIX WIH UX UCKATh
CaMOCTOSITEIILHO;

COCTaBJIATh (MHAUBUIYaTbHO WM B TPYIIIE) IUIaH PEIICHUs TPOOIeMbI (BBITIOTHEHUS MMPOCKTA);

noAOUpaTh K Kax 01 mpodieme (3aaa4ue) aeKBaTHYIO €l TEOPETHUYECKYIO MOJIEIIb;

paboTas Mo mpeIoKEHHOMY UITH CAMOCTOSITETTFHO COCTaBIIEHHOMY TUTaHY, CIIOJIb30BaTh HAPSAY C OCHOBHBIMU U JAOTIOIHUTENBHBIE CPEICTBA
(ctipaBOuHas UTEpATypa, CIOKHBIE TPUOOPHI, KOMIIBIOTED);

TJIAHUPOBATh CBOIO MHIUBUAYATbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

paboTaTh 10 CaMOCTOSITENILHO COCTABJIIEHHOMY IUIaHY, CBEPSSCh C HUM U C II€JIbIO JIEATENbHOCTH, UCIPABIISAS OIIMOKH, HCIIOJIb3YSl CAMOCTOSITEIbHO
nonoOpaHHbIe cpescTBa (B ToM uncie u HTepHeT);

cBOOO/IHO TMOJIB30BaThCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXO/IsI U3 LIETU U UMEIOLUXCSI KPUTEPUEB, pa3iinyas pe3yabTaT U
CII0COOBI IENCTBHI;

B XO/I€ MPEJCTABIICHUS IPOEKTA AaBaTh OLEHKY €T0 pe3yJibTaTaMm;

CaMOCTOSITENTFHO OCO3HAaBaTh MPUYHHBI CBOETO yCIeXa WK HeycleXa U HaXOUTh CIIOCOOBI BEIXOJa U3 CUTYAIlMH HEYCIIeXa;

YMETb OLIEHUTH CTEIIEHb YCIENTHOCTH CBOEH MHANBUAYAIbHON 00pa30BaTeIbHON AesITENbHOCTH;

JlaBaTh OIEHKY CBOUM JIMYHOCTHBIM Ka4eCTBAM U YepTaM XapakTepa («KaKoB %), ONMpeAesaTh HAMPaBICHUS CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh,
«YTO MHE JJISl 3TOTO HAJI0 C/ETaTh).

CpenctBoM GpopMUpOBaHUS PETYIATUBHBIX Y Y [l cIyKaT TEXHOJIOTHSI CUCTEMHO-AEITeTbHOCTHOTO TOIX0/a Ha ATare U3y4eHHUsI HOBOTO MaTepHuala u
TEXHOJIOTHS OIICHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHUH (YUEOHBIX YCTIEXOB).

Ilo3naBarensubie YV /:

5-9-ii kyacchl

aHAJM3UPOBATh, CPABHUBATD, KJIACCU(UIIMPOBATH U 00001AaTh (PAKTHI U SBICHUS;



OCYILIECTBISATH CPABHEHUE, CEPUALTUIO M KJIACCH(PUKALINIO, CAMOCTOSTEILHO BBIOMPAsi OCHOBAHUS U KPUTEPUU TSl YKa3aHHBIX JIOTHUECKUX OTepalnii;
CTPOUTH KITACCU(PHUKAIHIO MYTEM IUXOTOMUYECKOTO JIeICHUs (Ha OCHOBE OTPHIIAHUA);

CTPOUTH JIOTHYECKH 0OOCHOBAHHOE pacCyK/IeHUe, BKIIOYAIOIIee YCTAHOBICHHE IPUUUHHO- CJICACTBEHHBIX CBA3EH;

CO3/1aBaTh MaTEMaTUYECKHE MOJIEIIN;

COCTaBJISITh TE3UCHI, Pa3INYHbIC BUBI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.1.). [[peoOpa3oBriBaTh HHGOPMALIHUIO U3 OJHOTO BUJIA B IPYroi (Tabiauiy B
TEKCT, AMarpaMMy U Ip.);

BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MH(OpMAIUU.

YMETh OIPEENIATH BO3MOKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEICHHI, IPOU3BOIUTH TOUCK HH(POPMAIINU, AaHATU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCT.

MOHKMASs TIO3UIHIO IPYTOTO YEIIOBEKa, Pa3indyaTh B €ro Peud: MHEHHUE (TOUKY 3pEHHS), T0KA3aTeIbCTBO (apTyMEHTHI), (PaKThl; THIOTE3bI, aKCHOMBI,
Teopuu. J{J1s 3TOro caMoCTOSITENIFHO UCIIOJIb30BATh Pa3IMUHbIe BUIbI YTEHHS (M3yYaroliee, IPOCMOTPOBOE, 03HAKOMUTEIHHOE, TOUCKOBOE), TPUEMBI
CJIyILIaHUS.

caMOMYy CO3/1aBaTh UCTOYHUKU UH(GOPMAIIUU Pa3HOTO THIA U JUIS Pa3HBIX ayAUTOPH, cOOII0aTh MH(POPMALIMOHHYIO TUTHEHY U IpaBUia
nH()OPMAMOHHON 0E30MaCHOCTH;

YMETb UCIOJIb30BATh KOMITBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUH KaK HHCTPYMEHT JJIsl JOCTH)KEHUS CBOUX LIeIei. YMETh BBIOMpPATh
a/IeKBaTHbBIE 3a/Ja4€ HHCTPYMEHTAJIbHbIE IPOrPAMMHO- alllapaTHbIE CPEJCTBA U CEPBUCHI.

CpenctBoMm dopMupoBaHus Mo3HaBaTeNbHbIX Y Y/l ciayxkaT yueOHbIN MaTepHrall U Mpexk e BCero MPoIyKTUBHBIC 3aJaHUsl yICOHHKA.
Hcnonp30BaHrne MaTeEMaTUYECKUX 3HAHUM JUIsl pEIIEHUs Pa3IMuUHbIX MAaTEMATUYECKUX 3a/1a4 U OLEHKHU MOJYyYEHHBIX PE3yJIbTaTOB.

COBOKYITHOCTh YMEHUH 110 UCIIOJB30BAaHUIO JOKA3aTEIbHON MATEMaTUYECKON PEUn.

CoBOKYNHOCTh YMeHUH 10 padoTe ¢ nH(popMalye, B TOM YUCIIE U C PA3IMYHBIMU MaTEMaTHUYECKUMU TEKCTaMU.

YMeHus UCTI0Ib30BaTh MaTEMAaTHYECKUE CPEACTBA JAJIsl M3yUEHUs U OMMCAHUS PEAJIbHBIX MPOLIECCOB U SIBICHUI.

He3aBuCHMOCTh W KPUTUYHOCTD MBIIIICHHS.

Bosist 1 HACTOWYMBOCTH B JOCTHXKEHUH LIEIH.

KommyHnukatusubie YV /I:

5-9-ii kmacchl

CaMOCTOSATEIILHO OPraHU30BBIBATh YIEOHOE B3aUMOICHCTBUE B TpyIIe (OMpeaessiTh O0IIUe IEH, TOTOBAPUBATHCS IPYT C APYTOM U T.1.);
OTCTauBasi CBOIO TOUKY 3PEHHUS, TPUBOUTH ApPTYMEHTBI, TOJATBEPKaas NX (aKTaMu;

B JTUCKYCCHH YMETh BBIIBUHYTH KOHTPAPTYMEHTHI,

YUUTHCS KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM NMPU3HABATh OIIMOOYHOCTb CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH
€ero;

MOHMMas TO3UIHIO JIPYTOT0, Pa3inyaTh B €r0 PeUu: MHEHHUE (TOUYKY 3pEHHS), I0Ka3aTeIbCTBO (ApPryMEHTHI), (PaKThI; THUIIOTE3bl, aKCHOMBI, TEOPHH;
YMETb B3IVIIHYTh Ha CUTYaLlMIO C MHOM MO3UIIMH U JOTOBAPUBATHCSA C JIFOJABMH UHBIX TTO3UIIHI.

CpenctBoM (pOpMHPOBAHUS KOMMYHUKATUBHBIX Y'Y [l ci1yKaT TEXHOJIOTHS TPOOIEMHOTO

oOyueHus1, opranuzanus paboThl B MaJbIX IPyHIaxX, TAKKe HUCIOIb30BaHUE HA YPOKAX TEXHOJIOTUH JIUYHOCTHO - OPUEHTUPOBAHHOTO U CUCTEMHO-
JeSTeTbHOCTHOTO 00yUeHUs.



B npeomemnom nanpaenenuu:

OBJIaJICHHE 0A30BBIM TOHITHIHBIM aIlllapaToOM 0 OCHOBHBIM pas3jieiaM COJCpKaHMs, MPEACTaBICHHE 00 OCHOBHBIX M3y4YaeMbIX MOHATHUAX (YHCIIO,
reoMeTpuueckas (urypa, ypaBHEHUE, (YHKIHSI, BEPOSITHOCTh) KaK BAKHEHIIMX MATEMATHYECKUX MOJEISIX, MO3BOJISIOIIUX OINUCHIBATh M HM3y4aTh
peanbHble IPOLECCHI U SIBICHUS,

yMeHHEe padoTaTh C MAaTEMATHYECKUM TEKCTOM (aHAIM3UPOBATh, H3BIIEKATh HEOOXOIUMYI0 HHPOPMAIIHIO), TPAMOTHO MPUMEHSATh MaTEMATHIECKYI0 TEPMUHOIIOTHIO
Y CUMBOJIHMKY, UCTIOIH30BaTh PA3IMUHBIC SI3bIKH MATEMAaTHKU;

YMEHHUE TIPOBOJIUTH KIacCU(UKALINH, IOTUIECKHE 000CHOBAHUS, T0KA3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH;

YMEHHE Paclio3HaBaTh BUIbI MATEMAaTHYECKAX YTBEPKACHUHN (aKCHOMBI, ONIPENIEICHHS, TEOPEMEI H . ), IPSIMBIE I 0OpaTHBIE TEOPEMBI

pa3BHUTHE MPENCTABICHUH O YHCIIE U YUCIOBBIX CHCTEMAax OT HATYPaJbHBIX J0 NEHCTBUTEIHHBIX UHCEN, OBIAJCHUE HABBIKAMU YCTHBIX, ITHICBMEHHBIX, HHCTPYMEH-
TaJbHBIX BHIYUCICHUH;

OBIIJICHNE CUMBOJIBHBIM SI3BIKOM alTeOphI, TPHEMaMH BBITIONTHEHHS TOKIECTBEHHBIX Peo0pa3oBaHUi PallMOHATBHBIX BRIPAKEHUH, PEUICHHs] YpaBHEHUH, CHCTEM
YpaBHEHWH, HEPABEHCTB M CHCTEM HEPaBEHCTB, YMEHHE WCIOJIH30BaTh HJICI0 KOOPAWHAT HA IUIOCKOCTH JJISl MHTEPHpETAIlM YpaBHEHUH, HEPABEHCTB, CHUCTEM,
YMEHHE IPUMEHSATH alireOpandecKue npeodpa3oBaHus, alnapar ypaBHEHUH U HEPABEHCTB JIJIS PEIICHHUS 3aad U3 Pa3IuYHbIX Pa3/IeioB Kypca;

OBJIAZICHHE CUCTEMOM (DYHKIIMOHAIBHBIX MOHATUH, ()YHKIIMOHAIBLHBIM S3IKOM M CHMBOJIMKOW, YMEHHUE Ha OCHOBE (DYHKIIMOHAJIBLHO-TPa(QUUYSCKUX MPEICTaBICHUN
OIIMCHIBATh U aHATU3UPOBATH peabHbBIE 3aBUCHMOCTH;

OBJIAJICHHE OCHOBHBIMHU CIIOCOOaMU MPEACTABICHHS U aHAJIN3a CTATUCTUYCCKUX JIAHHBIX; HAJTUYKE TPEJCTABICHUM O CTATUCTHYSCKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MHUPE U O Pa3IMYHBIX CIIOCO0AX MX U3yUEHUS, O BEPOSITHOCTHBIX MOJICIISIX;

OBIIJICHAE TE€OMETPUICCKAM S3BIKOM, YMEHHUE HCIOIB30BaTh €ro /IS OMUCAHUS IPEIMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH U
M300pa3UTENBHBIX YMEHUH, MPHOOPETEHNE HABBIKOB T€OMETPHUECKUX ITOCTPOCHUH;

YCBOGHHE CUCTEMAaTUYECKUX 3HAHUH O TUIOCKUX (PUTypax U UX CBOMCTBaX, a TAK)Ke Ha HATSIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX
Tenax, YMEHUE IPUMEHATh CUCTEMAaTHYECKUE 3HAHUSA O HUX [T PELIEHUS TEOMETPUYECKUX U MPAKTUYECKUX 3a/1aY;

YMEHHUSI U3MEPSATh JIJTMHBI OTPE3KOB, BEJTUUMHBI YIJI0B, UCIIOIB30BATh (DOPMYJIBI JUISl HAXO0XKICHUS IIEPUMETPOB, IIJIONIa/IeH 1 00bEMOB reOMETpUYECKUX QUTyp;
YMEHHE MTPUMEHSATh U3YYCeHHBIE ITOHITHS, PE3YJIbTAaThl, METOBI JIJIS PEIICHHUS 3a/]a9 MPAKTHUECKOTO XapaKTepa ¥ 3a/1a4 U3 CMEKHBIX JUCIUTUIAH C UCIIOIh30BAHUEM
Mpu HeOOXOIMMOCTH CIIPABOYHBIX MaTEPHAJIOB, KaIbKYIATOPa, KOMIIBIOTEPA.

IInanupyeMble pe3yJbTaThl H3yYeHHs YU4eOHOT0 MpeaMeTa, Kypca
BoinmyckHuk HayuyuTes B 5-6 kiaccax (I MCNIOJIb30BAHUS B MOBCETHEBHOI KU3HU U 00ecniedeHns] BO3MOKHOCTH YCIIEIIHOTO MPO/I0JI:KeHH s
oOpa3oBaHusi Ha 62a30BOM yYPOBHE):

L4 OHepI/IpOBaTB Ha 0a30BOM ypOBHC1 NOHATUSAMU: MHOXKECTBO, 3JICMCHT MHOXKCCTBA, ITOJAMHOXKCCTBO, IPUHAAJICIKHOCTD,
L 3aaBaTb MHOXECTBA MMEPCUYNCIICHUEM UX DJICMCHTOB,
L HaxXOJUuThb NNEPECCUCHUC, 06’I)G,HI/IH6HI/I6, IIOAMHO>KECTBO B HpOCTefIHIPIX CUTyalluiX.

B noBceaHeBHOM KU3HU U NIPU U3YYECHUM JAPYIrUX NMpPeIMeTOB:
L] paCHOSHaBaTB JIOTUYECCKHU HeKOppeKTHBIe BBICKA3bIBAHUS.
Yucaa
e OmnepupoBarh Ha 0a30BOM YpOBHE MOHITHSIMH: HATypajlbHOE YHCIO, IIETI0€ YHCIO, OOBIKHOBEHHAas ApOOb, NecsATHYHAs ApoOb,
CMEILIAaHHOE YHCJIO, PALMOHAJIBHOE YUCIIO;
® HCIOJIb30BaTh CBOMCTBA YMCEN U MPaBUIIA ICUCTBUN C PallMOHAJIBHBIMU YUCJIaMU MIPY BBINOJTHEHUHW BEIYUCIICHUN;

! 351ech u manee — pacro3HaBaTh KOHKPETHBIE PHMEpPHI OOIINX MOHATHIA MO XapaKTEPHBIM [PH3HAKAM, BBHITOIHSTH ASHCTBHS B COOTBETCTBHH C ONPEICICHIEM H IPOCTSHIITIM I
CBOMCTBaMHU MTOHATHI, KOHKPETU3UPOBATH IPUMEPaMH OOIITHE OHATHS.



® HCIOJb30BAThH NMPU3HAKHU ACIUMOCTHU Ha 2, 5, 3, 9, 10 npu BbINIOJIHEHUH BBIYMCICHUHN U PEILIEHUH HECTIOKHBIX 3a7a4;
®  BBINOJIHATH OKPYIJIEHHE PAllMOHATIBHBIX YHCENl B COOTBETCTBUU C ITpaBUJIaAMU;
® CpaBHUBATh PALIMOHAIBHBIC YHCTIA.
B noBceHeBHOI KU3HU U IPH U3YYEHHUU JAPYTUX NPeIMETOB:
® OIICHUBATH PE3YJIbTAThI BEIYUCICHUHN TP PEIICHUU PAKTUICCKUX 3a]1a4;
®  BBINIOJHATH CPABHEHUE YHCEI B PEATHHBIX CUTYAITHSX;
® COCTaBJISTh YMCIIOBBIC BHIPAKCHUSI MPU PEIICHUH MPAKTUYCCKUX 3a7a4 U 3a/1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB.
CrarucTUKa U TeOpusi BEpPOSATHOCTE
o IIpencraBusTh JaHHBIC B BUJE TAOJIHII, JHATPAMM,
e yyTaTh HH(MOPMAIUIO, TIPEACTABICHHYIO B BUJIE TAOJIHUIIBI, TUArPAMMBI.
TexcToBBICE 3a729UH
e Pemars HeCOKHBIE CIOKETHBIE 33]Ja4H PAa3HBIX TUIIOB HAa BCE apU(PMETUUCCKUE JICHCTBHUS;
® CTPOWUTH MOJEJb YCJIOBUS 33/aud (B BHJE TAOJIMIIBI, CXEMbI, pUCYHKA), B KOTOPOW JaHbl 3HAYECHHs JBYX W3 TPEX B3aUMOCBS3aHHBIX
BEJIMYUH, C IIEJIbIO TIOMCKA PEIICHUS 3a/1a4H;
® OCYIIECTBIATH CIOCO0 MOMCKA PEIIeHHUs 33Ja4i, B KOTOPOM PacCy>KJIEHHE CTPOUTCS OT YCIOBUSA K TPEOOBAHUIO UM OT TpeOOBaHUS K

YCJIOBHIO,
¢ COCTAaBJIATH IIaH PCUICHUA 3aa4u,
® BLIJCIATH OTAIlbl PCIICHWA 3aa4u,
® UHTCPHPCTUPOBATH BEIYUCIIUTCIIBHBIC PE3YIILTATHI B 3a1a4U€, UCCICAOBATH MNOJTYUCHHOC PCIICHUC 3a/1d4H;
® 3HATb PA3JINIUC CKOpOCTeﬁ 00BEKTa B CTOSTUCH BOJC, IPOTUB TCUCHUSA U I10 TCUCHUIO PCKU;
[ ]

pelaTh 3a1a4M Ha HaX0XKJACHUE YaCTH YMCIIAa U YUCIIa 10 €r0 YacTH;
e pemaTh 33/1a4dl pa3HbIX THUIOB (Ha pa0oTy, HA MOKYMIKH, HAa JABM)KCHHE), CBA3BIBAIOIINX TPH BEIHYMUHBI, BBIACTSATH 3T BEITUYHHBI U
OTHOILIEHUS MEXAY HUMHU;
® HAXOJWUTh MPOLEHT OT YHCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE OTHOLICHUE JBYX YHUCEJ, HAXOIHUTh MPOLIEHTHOE
CHIKEHHUE UJIU TTPOLIEHTHOE MOBBIIICHUE BETUYUHBIL;
® pelaTh HECIOKHBIC JIOTUYECKHUE 3a1a4M METOJIOM PACCYKIACHUM.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:
® BBIJIBUTaTh TUIIOTE3BI O BO3MOXHBIX MPECIbHBIX 3HAYCHHSIX UCKOMBIX BEIMYUH B 3a7a4e (Je1aTh MPUKUIKY)
Haruasanas reomerpust
I'eomeTpuueckue Gpurypsl
e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATHIME: QUTYpPA, TOUKA, OTPE30K, MpsiMasi, JIyd, IOMaHas, YToJl, MHOTOYTOJIbHUK, TPEYTrOJIbHUK U
YeTHIPEXyTOJMbHUK, MPSIMOYTOIbHUK W KBaJpaT, OKPYKHOCTh M KpYT, MPSMOYTOJIbHBIM Mapajuienenunen, kyO, map. M3o0paxarh u3ydaemble
(GUTYpBI OT PYKH U C TIOMOIIBIO TUHEHKH U IIUPKYIIS.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeETOB:
® pemarh MPaKTUYECKUE 33/1a4 C MPUMEHEHHUEM ITPOCTEHIITUX CBOMCTB QUTYP.
N3mMepeHus U BLIYUCTICHUSA
® BBINOJIHATH U3MEPEHUE JIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C IOMOILBIO HHCTPYMEHTOB JJIsI UBMEPEHUI JIJIUH U YIJIOB;



®  BBIYUCIIATH IUIOLAAU IPAMOYTOJIbHUKOB.
B noBceqHeBHOM KU3HU U IIPH U3YyYEHHUH APYTUX NPeIMETOB:

® BBIUUCIIATH PACCTOSHUSA HA MECTHOCTH B CTaHIAPTHBIX CUTYaLUsX, IIOMIAN IPSIMOYTOJIbHUKOB;

®  BBIIOJHATH IPOCTEHIINE IOCTPOCHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOIUMBIE B PEAIbHOM KHU3HHU.
HcTopust MaTeMaTUKHU

® ONUCBIBATh OTJEIBHBIE BBIIAIOIIMECS PE3yJIbTaThl, [I0JYYEHHBIE B X0J1€ PA3BUTHS MATEMAaTUKH KaK HAyKU;

e 3HATh [IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH.

BpInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Ki1accax (17151 o0ecneyeHUus BO3MOKHOCTH YCIIELIHOT0 MPOI0JI:KeHUs 00pa30BaHMs HA
0a30BOM M yIJIy0JIECHHOM YPOBHSIX)

DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTUKH
° Onepupogamb2 NOHAMUAMU: MHONCECMBO0, XAPAKMEPUCMUKU MHONICECMEA, INeMEHM MHOICECmBd, Nycmoe, KOHe4YHoe U
becKoHeuHoe MHOICECMBO, NOOMHOICECTBO, NPUHAOIEHCHOCTb,
° onpeoensimb NPUHAONIEHCHOCb  INEeMEHMA MHONMCECMBY, O00BbeOUHEHUIO U NepeceyeHuro MHOMCeCms, 3a0asamb
MHOMHCECMBO C NOMOWbIO NEPEHUCTIeHUSL DTIEMEHMO8, CJIOBECHO20 ONUCAHUAL.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:
° Ppacno3Hasams 102U4ecKy HeKOpPPeKmHble 8blCKA3bIBAHUS,
° CMpoOUms YenouKy yMo3axKato4eHull Ha OCHO8e UCNOIb308AHUS NPABUTL TO2UKU.
Yucna

L4 Onepupoeamb HNOHAMUAMU., HAMYPAIbHOE YUCIIO, MHONCECMBO HAMYPAIbHbIX YUCEN, UYenoe HUCI0, MHOMHCECMBO UYEJIblX YUCell,
00bIKHOBEHHAS 0p06b, 0ecamuyHas 0p06b, CMewarnrnoe 4Hucio, payuoHalibHoe YUCIO0, MHONCECMBO PAYUOHANbHBIX YUCENL, ceomMenmpudecKkas
urmepnpemayust HamypajibHsvlX, Yejlvblx, payuoOHAIbHbLX,

®  NOHUMAMb U 0OBACHAMb CMbIC] I’ZO3MI/;MOHHOIZ 3anucu HamypajlbHOc0 4ucia,

®  GLINONHAMb BbLIYUCIIEHUS, 8 MOM YUCAe C UCNOIb30BAHUEM NPUEMO8 PAYUOHAILHLIX BbIYUCIEeHUU, 0OO0CHOBbIBAMb ANCOPUMMbL
BbINOJIHEHUS OCUCMEULL;

® ucnonv3osams npuznaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzgedeHus ducenl npu GblNOJHEHUU GbIYUCTEHUL U
peuenuu 3a0ad, 000CHOBbIBAMb NPUSHAKU OETUMOCTIU,
®  GLINOJHAMb OKPY2leHUe PAYUOHATIbHBIX YUCEeL C 3A0AHHOU MOYHOCbIO;
®  YNops00uUBamMs YUCA, 3ANUCAHHBLE 8 8UOe OObIKHOBEHHBIX U 0eCAMUUHbIX Opobell,
o naxooums HOJ/[ u HOK uucen u ucnonv3osams ux npu pewleHuu 3a0d, .
® onepuposamv NOHAMUEM MOOY/Ib YUCIA, 2eOMEeMPULecKds Unmepnpemayus Mooyis 4ucid.
B noBceiHeBHO¥ KU3HM U NIPU U3Y4YEHUH APYTUX MPeIMETOB:
®  NPUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTICHUL NPU PeUleHUU NPAKMUYLECKUX 3A0a U peueHuy 3a0ay Opyeux yueOHvlX npeomemos;
®  BLINOIHAMb CPABHEHUE PE3YTbMAMO8 bIYUCIEHUL NPU PeleHUU NPAKMUYeCKUX 3a0ay, 8 MOM YUCie NPUOTUHCEHHBIX GbIYUCTeHUL,

2 31ech U nasnee — 3HaTh OTIpeesICHUE TOHITHS, YMETh MOSCHATH €0 CMBICII, YMETh UCIIOIb30BaTh MOHIATHE M €r0 CBOMCTBA IPU IPOBEACHUH PACCYXKACHHUH, TOKA3aTCIILCTR,
PCILICHHUH 3a1a4.



®  COCMABNAMb YUCNOBbIE BbLIPANCEHUSA U OYEHUBAMb UX 3HAUEHUs NPU peuleHuu NPAKmMuyeckux 3a0ad u 3a0ay u3 Opy2ux y4yeOHvlx
npeomemos.
YpaBHeHHsI M HEPABEHCTBA
e Onepuposéamv NOHAMUAMU: PABEHCMBO, YUCI080€ DABEHCMBO, YPABHEHUe, KOPEHb YPAGHEHUs, peuleHue VPAGHeHUs, 4YUCI080e
HepaseHCcmao.
CrarucTUKa U TeOpusi BEpPOSATHOCTE
o Onepuposamv NOHAMUAMU: CMOAOYAMbIE U KPY208ble OUASPAMMbL, MAOIUYbI OAHHBIX, CpeOHee apudmemuiecKoe,
® u3GIEKaAmMb, UHGOPMAYUIO, NPEOCMABIeHHYI0 8 MADIUYAX, HA OUACDAMMAX;
® cocmasnAms mabauysl, CMpoums OUAPAMMbL HA OCHOBE OAHHbIX.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:
®  U3GIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bI8ANMb UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX U HA OUASPAMMAX, OMPAANCAIOULYIO
CBOUCMBA U XAPAKMEPUCTUKU PEATIbHbIX NPOYECCO8 U SBTIeHUIL.
TexcToBbIe 32124
o Pewamb npocmule u CIOJHCHBIE 3A0aUU PA3HBIX MUNOS, A MAKJCe 3a0a4 NOGBIUEHHOU MPYOHOCIU,
UCNOIb306AMb PA3HbIEe KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CJLOACHBIX 3a0ay OJisk NOCMPOEHUsL NOUCKOBOLL CXeMbl U peuleHus 3a0ay,
3HAMb U NPUMEHAMb 00a CNOCoba NOUCKA peulenusi 3a0a4 (om mpeoosaHus K yCio8uio u om yCiosusi K mpeoosanuro),
MOOenUpo8ams paccyHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,
8b10€IAMb IMANBl PeUeHUs: 3a0a4U U COO0ePAHCAHUe KAHCO020 dIMand,
UHMEPNPEemUpo8ams GblYUCTUMENbHBLE PE3YIbIMAMbL 8 3a0aye, UCCIe008aMb NOJYUEHHOe peuleHue 3a0ayll;
®  QHANU3UPOBAMb BCEBO3MOMNCHbBIE CUMYAUUU B3AUMHO20 PACNONONCEHU O08YX O00BLEKMO8 U UMEHeHUue UX XApaKkmepucmux npu
COBMECMHOM O8UdICEHUU (CKOPOCMb, 8peMs, PACCMOsHUe) Npu peuleHuu 3a0ay Ha O8udceHue 08YX 00beKmos KAk 6 OOHOM, maK U 8
NPOMUBONOLONCHBIX HANPABTICHUAX,
®  UCCNIe008aMb BCEBOZMOICHBIE CUMYAYUU NPU PEUUEHUU 3A0aY HA 0BUIICEHIE NO PeKe, PACCMAMPUBAMb PA3HbLE CUCTIEMbl OMCHemd,
®  pewamsv pazHooOpasHvle 3a0a4u «HA YACUY,

® peuiams u O6OCH06bl6'aWZb ceoe peuteHue 361@6111 (Sblaeﬂ}ZMb mamemamudecKkyro OCHOGy) Ha HaxoofcdeHue yacmu ducia u yucia no eco
uacmu Ha 0CHOBe KOHKPEMHO20 CMbICAA OpooU;

® 0co3Hasamb U OOBACHAMbL UOEHMUYHOCMb 3A0a4 PA3HLIX MUN0S, CEA3bIBAIOWUX MPU BeIUYUHbL (HA pabomy, HA NOKYNKU, HA
08UdiCeHUe),; BbLOEISIMb IMU BETUYUHBL U OMHOULEHUSL MeNCOY HUMU, NPUMEHAMb UX NPU pelueHuU 3a0ay, KOHCMpYyuposams coOCmeeHHble 3a0ayu
VKA3AHHBIX MUNOB.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEeIMETOB:

o guidensimb NpU peuleHul 3a0ay XapaKmepucmuku paccmampusaemon 8 3a0ave Cumyayuy, OmiudHsle om peaibHulX (me, om KOMopbix
abCcmpazuposaiucs), KOHCMpYyupo8ams HOGble CUMYAYUL C YUEmOM SMUX XAPAKMEPUCTUK, 8 YACMHOCMU, NPU peueHuU 3a0ay Ha KOHYeHMpayuu,
YVUUMbI8AMb NIOMHOCHb 8eUeCmed;

® pewamsv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS. PeanlbHblX CUmyayull, 6 KOMOpbIX He mpedyemcs MmMOYHbll
BbIUUCTUMENILHBLU Pe3VIbMAm,

® pewiams 3a0a4u Ha O8UIICEHUE NO PeKe, PACCMAMPUBAs PA3Hble CUCTeMbl OmcHemd.

Haruasanast reomerpus



I'eomeTpuuyeckue GpuUrypsl
o [361eKamo, uHmMepnpemuposams u npeobpaz06bI6amsb UHGOPMAYUI0 0 2eOMempudecKux uaypax, npeocmasieHHyIo Ha Yepmeicax;
® u3z00padcamv uzyuaemvle ueypsvl Om pyKu u ¢ NOMOUWbIO KOMNLIOMEPHBIX UHCTPYMEHMOS.

N3mepenns M BbIYUCICHHUSA

o 8bLINOIHAMb UMEpPeHUe ONIUH, PACCMOAHUU, 8EIUYUH Y2108, C NOMOWbIO UHCIMPYMEHMO8 OIS UsMePeHUll ONIUH U Y2108,
o BLIYUCTIAMD NAOWAOU NPAMOY2OIbHUKOS, KBAOPAMO8, 00beMbl NPAMOY2O0IbHbIX NApaLieenunedos, Kyoos.
B noBcenHeBHOI KU3HU U IPH U3YYEHHUH JAPYTUX NPeIMETOB:
o BLIYUCTAMY PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NIOWA0U YYACMKO8 NPAMOY20IbHOU popmbl, 00beMbl
KOMHam;
®  BLINOIHAMb NPOCMeUUe NOCMPOEHUSI HA MECHHOCTU, HE0OX0OUMbLE 8 PeAbHOU IHCUSHU,
o OYEHUBAMb Pa3Mepbl PeaibHbIX 00BEKNO08 OKPYIHCAIOWEe20 MUpA.

Hcropust MaTeMaTuKH
e Xapakmepuzosamu 6K1A0 8bl0AIOWUXCA MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKYU U UHBIX HAYYHBIX 001acmell.

BorinyckHuk Haydyurtcs B 7-9 kiaccax (/151 MCNO0JIb30BAHUSA B OBCEIHEBHOM KU3HM U 00ecne4yeHUus1 BO3MOKHOCTH YCHEHOT0 MPO/I0JIZKEeHUs
o0pa3oBaHusi Ha 02a30BOM yPOBHe)
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH
. OmnepupoBath Ha 6a30BOM yp013He3 MOHSATUSAMM: MHOKECTBO, JJIEMEHT MHOKECTBA, MTOJAMHOKECTBO, TPUHAJIEKHOCTh;
3a/1aBaTh MHOKECTBA MEPEUNCICHUEM UX IJIEMEHTOB;
HaXOJHUTh MepeceueHue, 00beTMHEHNE, TOJAMHOKECTBO B IPOCTEHIIIUX CUTYAIIHSIX;
oTepupoBaTh Ha 0230BOM YPOBHE MOHITHUSIMH: ONPEEIeHNEe, aKCUOMa, TeOpeMa, JOKa3aTeNbCTBO;
MPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI JIJIs1 TOATBEPKACHUS CBOUX BbICKA3bIBAHUI.
B noBceHeBHOI KU3HU U TPH U3YyYEHUU JAPYTUX NPeIMETOB:
® WCMONB30BaTh TpaduyecKoe MpeACTaBICHINE MHOXKECTB JJIsl OMHMCAHUS PEAbHBIX MPOLIECCOB U SIBICHUN, IPU PEIICHUU 3a]1a4 JIPYTHX
y4eOHBIX TPEMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHITHSIMH: HATypajJbHOE YHCIIO, IIEJI0€ YHCIIO, OOBIKHOBEHHAs NpOOb, NECATUYHAsl IPOOb,
cMelanHasi ApoOb, pallMoOHAIBHOE YKCII0, apu(PMEeTHIECKUI KBaJPaTHBIN KOPEHB;
® HCIIOJB30BATh CBOWCTBA YMCEN M MPABWIIA JEHCTBUI MPU BBIITOJIHEHUH BBIYUCICHUN;
KCMOJIb30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINMOJHEHUHN BEIYUCICHUN U PEIICHUU HECTO0KHBIX 3a/1a4;
BBINOJIHATH OKPYTJICHHE PAIIMOHAIBHBIX YACENI B COOTBETCTBHUM C MPABUJIAMH;
OIIEHHUBATh 3HAYEHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1EJI0T0 YUCIIa;
pacro3HaBaTh palMOHAIbHBIE U UPPALUOHAIBHBIEC YHCIIA;

¥ 311ech 1 jasee — Paco3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BHITOIHATH JICHCTBHS B COOTBETCTBHH C ONPECICHAEM I MP OCTEHIIIMHU
CBOMCTBaMHU MTOHATHI, KOHKPETU3UPOBATH IPUMEPaMH OOIITHE OHATHS.



® CpaBHMBATh YHUCIIA.
B noBcenHeBHOM KU3HM U NIPH U3YYECHHH APYTUX NPeIMETOB:
® OLEHUBATH PE3yJIbTaThl BBIYMCICHUIN IPU PELICHUHU IPAKTUYECKUX 3a/1a4;
® BBIIOJIHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYALUSX;
® COCTaBJISTh YHCJIOBBIE BBIPAKECHUS NP PEIICHUH MTPAKTUYECKUX 3aja4 U 3a7a4 U3 JPYTUxX y4eOHBIX MPEeIMETOB.
To:xknecTBeHHbIE TPe0OpPa30BaAHUSA
e BHINONHATE HECTIOXKHBIE TPE0OPa30BaHUS ISl BBIYMCICHNUS 3HAYCHUN YHMCIIOBBIX BBIPRXKEHUH, CONEPKAIMX CTENEHU C HATypalbHbBIM
[I0Ka3aTeJIeM, CTEIICHH C LEJIbIM OTPULATEbHBIM II0KA3aTeNEM;
® BBINOJIHATH HECIIOXKHBIE MPe00pa30BaHUs LENbIX BIPAXKEHUN: PACKPbIBATh CKOOKH, PUBOAUTD MOI00HBIE ClIaraeMeble;
® CIIOJIb30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT CyMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCTb KBAaJApPaTOB) AJI YIPOILIECHUS
BBIYMCIICHUM 3HAYEHU! BBIPAKECHUN;
® BBINOJIHATH HECIOXKHBIE MPe0Opa3z0oBaHusl IPOOHO-TMHEHHBIX BHIPAKEHUHN U BBIPAKEHUHN C KBAAPATHBIMHU KOPHSIMHU.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH JAPYIUX NPeIMETOB:
® [IOHMMATh CMBICII 3AIIMCH YUCJIA B CTAHIAPTHOM BUJIE;
e omnepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTAHJAPTHAs 3alIUCh YUCIIA.
YpaBHeHUs M HEPaABEHCTBA
e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATHIMH: PAaBEHCTBO, YUCIOBOE PABEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHMUS, pELICHHE YpaBHEHUS,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHNE HEPABEHCTBA,
® [IPOBEPSATH CIPABEAINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
penaTh JIMHEMHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSAIIUECS K JIMHEUHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPAaBHEHUI, HEPABEHCTB;
MIPOBEPATH, SIBJISETCS JIM JAaHHOE YMCIIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);
pelaTh KBaJipaTHble ypaBHEHUs 10 (opMysie KOpHEH KBapaTHOIO YpaBHEHUS;
e 1300paxaTh pPeLIeHNs HEPAaBEHCTB U UX CHCTEM Ha YHCJIOBOM MPsIMOI.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
® COCTaBJIATh U pelIaTh JUHEWHbIE YPAaBHEHUSI IPH PEIICHUHN 3a]1a4, BOSHUKAIOIINX B APYTrUX YUeOHBIX MpeaMeTax.
DOyHKIUHT

HaxonuTs 3HaueHune GyHKIMU MO 33JJaHHOMY 3HAUEHHUIO apT'yMEHTa;
HaXOJUTh 3HAUE€HHE apryMEHTa 0 3a/laHHOMY 3HAaYeHHIO (QYHKIIMHM B HECJIOKHBIX CUTYaIHIX;
OTIpEEIIATH MOJI0KEHUE TOUKH TI0 €€ KOOPAWHATaM, KOOPJIMHATHI TOUKHU IO €€ MOJI0KEHUI0 Ha KOOPAMHATHOM MJI0CKOCTH;
e 10 rpaguKy HaXxoAUTHb OOJIACTH OMPEENICHUs, MHOKECTBO 3HAYEHUM, HYIH (YHKIMH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA, MPOMEXKYTKHU
BO3pacTaHus U yObIBaHUs, HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaUeHUsI (PYHKLINU;
e cTpouTh rpaduk JMHEHHON QYHKINU;
® TIPOBEPSTH, ABJSAETCS JIM JaHHBIN Tpaduk rpadukom 3a1aHHON (GYHKUIUHU (TMHEHHOU, KBaJAPATUYHOM, 00paTHOM MPONOPLHUOHATILHOCTH);
e OmpenensaTh NPUOIMKEHHBIC 3HAYSCHUS KOOPAWHAT TOYKHU IepeceyeHus rpaduKoB QyHKIHI;
e OnepupoBaTh Ha 0a30BOM YPOBHE NOHATUSAMMU: MTOCIIEI0BATEIBHOCTb, apU(PMETHUECKas IPOrPECCHs], FEOMETPHUECKas IPOrPeCcCHs;



e pelaTh 3a/1a4M Ha MPOTPECCHH, B KOTOPHIX OTBET MOKET OBITh OJTYYEH HETOCPEACTBEHHBIM MOJICUETOM 0e3 MpuMeHeHus (popmyi.
B noBcenHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:
® HCIIOJB30BaTh TpapriKK peajbHBIX MPOIIECCOB U 3aBUCHUMOCTEH ISl ONIPEICTICHUS UX CBOMCTB (HAaMOOJBbIITNE U HAUMEHBIIINE 3HAYCHUS,
MIPOMEKYTKH BO3PACTaHUS M YObIBaHUS, 00JIACTH MOJOKUTEIBHBIX U OTPUIIATEIbHBIX 3HAYCHHUH U T.I1.);
® JCIIOJIb30BaTh CBOMCTBA JIMHEHHON QPYHKIINK U ee rpaduK IpU PEHICHUH 3a/1a4 U3 APYTrUX y4eOHBIX MPEIMETOB.
CraTucTUKa ¥ TeOpus BePOSATHOCTE
e lmerh npeacTaBiaeHUE O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIIYYalHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
e pemarh NPOCTEHIINE KOMOMHATOPHBIE 3aJ]a4l METOIOM MPSMOT0 U OPTaHU30BAHHOTO TIepedopa;
® MIPEACTaBIATH JAaHHBIC B BUJIE TAOIHI, TUarpamMm, rpaduKoB;
e yyTaTh HH(OPMAIUIO, TIPEICTABIICHHYIO B BUC TaOIUIIbI, THarpaMMbl, Tpaduka;
L] OHpG[[GJIHTB OCHOBHBIC CTATUCTUYCCKHUC XapaKTepI/ICTI/IKI/I YUCJIOBBIX Ha60pOB;
L] OLICHUBATHb BepOﬂTHOCTb CO6I)ITI/I$I B HpOCTGﬁMHX cnyqaslx;
® UMETh NPEJCTABICHUE O POJIM 3aKOHA OOJBIITUX YHCET B MACCOBBIX SIBIICHUSIX.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
® OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOOM Iepedopa;
® HMETh MPEJCTABICHUE O POJIM MPAKTHUYECKH JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI;
® CpaBHMBATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKHU, MTOJIYyYEHHBIC B MIPOIIECCE PELICHUS TPUKIATHON 3a/1a4H, U3yYSHHS PeaTbHOTrO
SIBJICHUS,
® OIICHUBATH BEPOSTHOCTH PEAbHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYaIUsX.
TexkcToBBIC 321241
L] PGIHaTL HECJIOXHBIC CHOKECTHBIC 3a1a4n paszlx THUIIOB HA BCC apI/I(l)MeTI/I‘IGCKI/IG I[SﬁCTBHSI;
® CTPOUTH MOJIENb YCJIOBUS 3a7aud (B BHJE TaOJIMIbI, CXEMbl, pUCYHKAa WJIM YpaBHEHHs), B KOTOPOH JaHbl 3HAYEHHUS ABYX U3 Tpex
B3alMOCBA3aHHBIX BEJIIMYWH, C IICJIBIO IIOMCKaA pCHIGHI/ISI 3aadu;
® OCYIIECTBIATH CIIOCOO MOUCKA PEIlIeHUs 337]a4i, B KOTOPOM PaCCy>KICHHE CTPOUTCS OT YCJIOBHUS K TPEOOBAHHIO WM OT TpPeOOBaHUS K

YCIIOBHIO;
® COCTaBJIATH IUIaH PEUICHU 33/1a4U;
®  BBIIEJATH 3Tallbl PEIICHUS 33/1a4H;
® UHTEPIPETUPOBATH BHIYMCIUTEIBHBIE PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELIEHUE 3a1a4H;
® 3HATh pa3JInYMe CKOPOCTEeH 0OBEKTa B CTOAYEH BO/IE, MPOTUB TEUEHHS U TI0 TEYCHUIO PEKH;
[ ]

pelaTh 3aJja4y Ha HaX0)KJIEHUE YacTH YMCIa U YHMCIIa 110 €r0 YacTH;
e pemaTh 3aJa4d Pa3HBIX TUNOB (Ha paboTy, HA MOKYNKH, HA JIBUKEHHUE), CBS3BIBAIOLINX TPH BEIUYHMHBI, BBIJICIATH 3TH BEIUYHHBI U
OTHOIICHUS MEX]ly HUMH;
® HAXOAWTH MPOLIEHT OT YHCJIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHIYKEHNE WIIM MTPOLIEHTHOE MOBBILICHHE BETUYHHBI;
® pelaTh HECIO0XKHbIE JJOTMUYECKUE 3a/1a4l METOI0M PacCyKICHHM.
B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:
® BBIJBUIaTh FUIOTE3bl O BO3MOKHBIX MTPEIEIbHBIX 3HAUCHHUSIX NCKOMBIX B 3a/lau€ BEJIMYMH (J1€1aTh IPUKUIKY).



I'eomeTpuuyeckue GpuUrypsl
e OmnepupoBarh Ha 6a30BOM YPOBHE IMOHATHIMHU T€OMETPUUYECKUX DUTYD;
® U3BJIEKATh MHPOPMALIUIO O TEOMETPUUECKUX (UTYypax, IPEJCTABICHHYIO Ha YepTeXkax B SIBHOM BUJIE;
® [PUMEHATH JJIS pEelIeHUs 3a/1a4 FeoMeTpruuecKue (GpakThl, €M YCIOBUSA UX IPUMEHEHHUs 3a1aHbl B IBHOU (opme;
e pelaTh 3a/1a4M Ha HaXO0XJIEHUE FeOMETPUUECKUX BEIMUYUH 110 00pa3laM WiK alropuT™Mam.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:
® JCIIOJIb30BaTh CBOWCTBA F€OMETPUYECKUX (DUTYpP A pEeIIeHUs] THUIOBBIX 3a/1a4, BOSHHUKAIOIIMX B CUTYaIUSX MOBCEAHEBHOM KHU3HH,
3a]1a4 MPaKTUYECKOTO COAEPIKAHUS.
OTHomeHust
e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMH: PAaBEHCTBO (UTYp, paBHbIE (DUTYpPBI, PABEHCTBO TPEYTOJBHUKOB, MapalICIbHOCTD
MPSIMBIX, IEPIEHAUKYISIPHOCTD MPSAMBIX, YIJIbI MEKIY IPSIMBIMU, IEPIIEHANKYJIISP, HAKIOHHAS, IPOEKIIMSL.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH IPYIHX NPeAMETOB:
® JCIOJb30BaTh OTHOILEHUS AJIS PEIIEHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOIINUX B peaIbHON KU3HU.
N3mepenus M BIYUCICHHUSA
e BbINOIHATS U3MEPEHUE AJIUH, PACCTOSHUN, BEJIMYUH YIJIOB, C IOMOILIBIO HHCTPYMEHTOB Ul H3MEPEHUH IJIMH U YIJIOB;
® TNPUMEHATH (POPMYIIBI IEPUMETPA, TUIOIIAAN B 00beMa, IUIONAId MOBEPXHOCTH OT/IEIbHBIX MHOTOIPAaHHUKOB ITPH BBIYHCIICHUSAX, KOT/Ia
BCE JIaHHbIE UMEIOTCSI B YCIIOBUU;
e npumeHaAtb TeopeMy Iludaropa, 6a3oBble TPUrOHOMETPHUUECKHUE COOTHOLIEHMS AJIS BBIYMCICHUS AJIUH, PACCTOSHUM, IUIOIIAZeid B
IIPOCTEHNIINX CIIydasix.
B noBcexHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NMPeIMETOB:
® BBIYHUCIATH PACCTOSHHUS HAa MECTHOCTH B CTAaHJAPTHBIX CHUTYallMsAX, IUIOIIAAM B MPOCTEHIIMX CiIydasX, MPUMEHSTbh (OpMYyJbl B
IIPOCTEHNIINX CUTYaLUSAX B IOBCEIHEBHOM )KU3HHU.
I'eomeTpuyeckue nocTpoeHus
e 1I300paxatrh THUIOBBIE IUIOCKHE (GUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKHU U C IIOMOIIbI0 HHCTPYMEHTOB.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  BBINOJHATH NPOCTENIINE TOCTPOSHHSI HA MECTHOCTH, HEOOXO/IMMBbIE B pEaJIbHOM JKU3HH.
I'eomeTpuueckune npeodpazoBaHus
e Crpouts Gpurypy, CAMMETPUYHYIO JaHHOU (PUType OTHOCUTEIHHO OCH U TOUYKH.
B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:
® pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPY)KAIOILIIEM MUDE;
® pacrno3HaBaTh CHMMETPUYHBIE (PUTYPBI B OKPY>KAIOIIEM MHUDE.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH
e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOP, CyMMa BEKTOPOB, ITPOU3BEIECHNE BEKTOPA HA YHUCII0, KOOPAUHATHI HA MIJIOCKOCTH;
® OIpenensaTh NPUOIMKEHHO KOOPIUHATHI TOUKHU IO €€ N300pa’keHUI0 Ha KOOPAWHATHOH MJIOCKOCTH.
B noBcegHeBHOI KM3HHM M NIPU U3YYEHHH APYTHX NPEAMETOB:
® JCIIOJb30BaTh BEKTOPHI U1l PELICHUS IPOCTENIINX 3a1a4 Ha ONPEAEIEHUE CKOPOCTU OTHOCUTEIBLHOTO IBUKEHUS.
HcTropust MaTeMaTUKHU



e OnuceiBaTh OT/EIbHBIC BBIIAIOLIUECS PE3YNIbTATHI, I0OJYYEHHBIE B X0/1€ Pa3BUTUS MATEMATUKH KaK HayKH;
e 3HATh [IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUYECTBEHHOW U BCEMUPHON UCTOPUEH;
e [IOHMMATh POJIb MATEMATHUKU B pa3Butuu Poccuu.
MeToabl MaTEMAaTHKH
e BriOupaTh NOAXOIAIMMI U3YYEHHBIH METOA U1 PELICHUs U3YYSHHbBIX THIIOB MaTeMaTUYECKUX 3ajiay;
e [IpuBoauTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAIOIIEH AEUCTBUTEIBHOCTH U POU3BEACHUIX UCKYCCTBA.

BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax 1Jis o0ecniedeHrs] BO3MOKHOCTH YCIEIIHOT0 MPOI0JKeHUsI 00pa30BaHuUs Ha
0a30BOM M yIJIy0JIECHHOM YPOBHSIX
DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTUKH

o Onepupogamb4 NOHAMUAMU. 0}’lp€a€ﬂ€Hl/l€, meopema, aKkCuoma, MHoaHcecmeo, xapakmepucmuku MHodHcecmed, 3J1€MeHn
MHOJKCecmeda, nycmoe, KOHewHoe U beckoneunoe MHOIHCECMEBO0, nOOMHOJfC@CngO, npuHadﬂe:)fCHocmb, BKJIIOYEHUE, pABEHCNIB0 MHOJCECME,

L4 u306pa9fcamb MHOdHCeCmea U ONMHOWMEHUE MHOAHCECNE C NOMOUbIO KPY206 9L7Jlepa;

o onpedeﬂﬂmb l’lpl/lHCldflengHOC’I’}’lb ajlemernma MHoaicecne), 0bveouHenuo u nepecevyeruro MHoaicecme,

o 3a0a6amb MHONCECNEO C NOMOWbIO NEPEYUCIEHUA ITIEMEHM OB, CI06ECHO2O0 ONUCAHRUAL,

o onepupoeantb NOHAMUAMU. 6blCKA3bI6AHUE, UCMUHHOCNIb U JIOJICHOCHIb 6blCKA3bl6AHUA, Oompuyarnue 6blCKa3bl6aHulZ,
onepayuu HAO BbICKA3bIBAHUAMIUL. u, uiu, He, yCilO06HblE BbICKA3bIBAHUA (MMI’Z]ZMKLIL}MM),’

L cmpoums 6blCKA3bI6AHUA, OMPUYAHUA BbICKA3bIBAHUU.

B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:
®  CIMpoumb YenouKu YMO3aKIOUEHUN HA OCHOBE UCHONIb30BAHUSL NPAGUIL TOSUKU,
®  UCNONBL306AMb MHONCECBA, ONEPAYUU C MHONICECMEamMu, ux epaguueckoe npedcmasienue Oasi ONUCAHUS PEATbHLIX NPOYECCcO8 U
ABNEHU.
Yucaa
o  Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPAIbHBIX YUCET, MHONMCECMBO YENblX HUCET, MHOMCECMB0 PAYUOHATbHBIX HYUCel,
UPPAYUOHAILHOE YUCTO, KBAOPAMHDIL KOPEHb, MHOMNCECMBO OeUCMBUMENbHbIX YUCeT, 2e0OMeMmpUudecKds UHmepnpemayus HamypaibHblX, Yeblx,
PAYUOHATILHBIX, OeUCMBUMENbHBIX YUCE,
®  NOHUMAMb U OOBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
BbINOIHAMb BbIYUUCTEHUS, 8 MOM YUCTE C UCTONb308AHUEM NPUEMOE PAYUOHALLHBIX bIYUCTICHULL
BbINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCAA,
npeocmasiams pAyuoOHaiIbHOe YUCIO 8 BUOe 0eCAMUYHOLU OpooU
YROPAOOUUBAMb YUCILA, 3ANUCAHHbBIE 8 8UOe OOIKHOBEHHOU U 0eCAMUYHOU OpoOuU,
e naxooumv HOJ u HOK uucen u ucnonvzosame ux npu peuienuu 3a0ay.
B noBceHeBHOI ;KM3HU M NPU U3YYE€HHH IPYTHX MPEAMETOB:

*3nech u nanee — 3HaTH OTIpeICICHUE TTOHSTHS, YMETh MOSCHATH €0 CMBICII, YMETh UCIIOJIb30BaTh IOHATHE M €r0 CBOMCTBA IPH MPOBEACHUN PACCYKICHHM, J0Ka3aTeIbCTB,
PCILICHHUH 3a1a4.



NPUMEHAMb NPABUILA NPUOTIUINCEHHBIX GLIYUCTEHUL NPU PeuleHUY NPAKMUYeCKUX 3a0a4 U peulenuy 3a0ay Opy2ux y4eOHblX npeomMemos;
8bINOIHAMb CPABHEHUE Pe3VIbMAamo8 8blUUCIeHUL NPU PeueHUU NPAKMUYECKUX 3a0ay, 8 Mmom YUcie NPUOTUNCEHHBIX 8bIYUCTIEHULL,
COCMABIAMb U OYEHUBAMb YUCTIOBbIE BbIPACEHUS NPU PEUeHUY NPAKMUYECKUX 3a0ay U 3a0a4 u3 Opy2ux y4eOHblX npeomMemos;
®  3anuUCHIBAMb U OKPY2IAMb YUCTO0BbLE 3HAYCHUS PEANIbHbIX BeIUYUH C UCNONb308AHUEM PA3HBIX CUCTEM USMEPEHUS.
ToxnecTBeHHbIE IPe0OpPa30BaHUA
o Onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3AmMenem, CMeneHu ¢ YeiblM OMmpuyameibHblM HOKA3amenem,
®  GLINOHAMb NPEoOPA308AHUS YETbIX BbIPANCEHUU: OelCmBUs C OOHOUNEHAMU (CNOJICEHUe, BblYUMAHUE, VYMHOJCEHUE), Oelicmeus ¢
MHO2OUTIeHaMU (CNOJICeHUe, BbIYUMAHUE, YMHOJICEHUE),
®  GLINOHAMb PA3NONCEHUE MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08: @blHeceHue 3d CKOOKY, SPYNNUPOBKA, UCHONb306AHUE
dopmyn COKpPAuerHO20 YMHONCEHUSL,
®  gblOeNsIMb K8AOPAM CYMMbL U PA3HOCIU OOHOUNEHO8,
®  PACKIAObIBAMb HA MHOMCUMENU KEAOPAMHBILL  MPeXyieH;
®  GLINOIHAMb NPEeoOPA308AHUS BLIPANCEHUL, COOEPHCAWUX CMENeHU C YeablMU OMPUYAMeIbHbIMU NOKA3AMeNsAMU, Nepexooums om
3anucu 8 guoe cmenetu ¢ YeiviM OmpuyamelbHblM HOKA3amenem K 3anucu 8 suoe opoou,
®  BLINOAHAMbL NPeoOPaA3068aHUsl OPOOHO-PAYUOHAILHBIX BbIPAJICEHUL: COKpaweHue Opoobell, npusedeHue aneebpaudeckux opooei K
obuemy 3HameHamenio, ClodCeHue, YMHodxceHue, oellenue ancedpauieckux opobell, 6038edeHue aneedopauyeckol Opoou 6 HAmypaibHyl0 U Yeiyro
OMpUYaAmMenbHyIO Cmenens,;
®  GLINONIHAMb NPEoOPA308AHUS BLIPANCEHUL, COOPAHCAUUX KEAOPAMHBLE KOPHUL,
®  gblOeIAMb KBAOPAM CYMMbL UL PAZHOCMU O8YUIEHA 6 GbIPANCEHUSIX, COOEPHCAUUX KBAOPAMHbIE KOPHU,
®  GLINOIHAMb NPEoOPA308AHUS BbIPANCEHUT, COOEPAHCAUSUX MOOYTb.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  GLINONHAMb NPEoOPA308aAHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPHOM 8UOE;
®  GLINOHAMb NPEoOPA308AHUS AN2EOPAUYECKUX BbIPANCCHULL NPU PeuleHUl 3a0ay OPY2UX Y4eOHbIX NPeoMemos.
YpaBHeHHd U HEPABEHCTBA
o Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCMEBO, KOPEHb YPABHEHUs, pelleHIe HepaBeHCMEd, PABHOCUIbHblE YPABHeHUs, 001ACb
onpeoeienus ypaeHeHus (HepaseHcmed, Cucmemsl YPasHeHUl Ul HePaGeHCms),
®  pewiamy JUHElHble YPABHEHUS U YPAGHEHUS, CBOOUMbLE K JIUHEUHbIM C HOMOWbIO MONCOECEEHHbIX NPeodPa308aHull,
® pewamsb K6AOpamHvle YyPaGHeHUs U YPABHEHUS, C80OUMbIE K KBAOPAMHBIM C NOMOWbIO MOACOECHEEHHBIX NPE0OPA3Z08ANHULL,
®  pewamsv OpOOHO-TUHELIHbIE YDAGHEHUSL,

*  pewamv npocmeiiuue uppayuonatvHbie ypasuenus suoa | f (x) =a, \/ f(x)= \/ g(x);

n
pewams ypasnenus suda X =a;
pewanms YpaeHeHuss CHoCOO0M Pa3NoHCeHUs HA MHONCUMENU U 3AMeHbl NePeMeHHOU,
UCNOTbL3068AMb MEMOO UHMEPBAI08 OJisl peUeHUs YeablX U OPOOHO-PAYUOHATbHBIX HEPABEHCNE,
peuiams TUHelHble YPAGHEHUS U HePABEHCMBA C NaApPaMempamu,
pewams HecloxcHble K8aopammbvie YPAeHe sl C NAPAMEmpoM;



®  peuamsv HeCI0HCHbIEe CUCEMbL TUHENHbIX YPAGHEHUU ¢ NAPAMempami,
®  peuamsv HeCl0HCHbIe YPAGHEHUSL 68 YELbIX YUCTAX.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:
® cocmasnamv U pewams JUHEUHble U K8AOPAMHble VPABHEHUs, YPAGHEHUs, K HUM C800SUUECs, CUCTeMbl JTUHEUHbIX YPAGHEHUl,
HepaseHCcme npu peuleHuu 3a0a4 0pyaux yueOHulx npeomemos,
®  GLINOIHAMb OYEHKY NPABOOn0000Us. pe3yibmamos, NOAY4aAemMblX Npu peuleHul JUHEUHbIX U K8AOPAMHbIX YPAGHEHUll U Cucmem
JIUHEIHBIX YPABHEH Ul U HEPABEHCME NPU PeueHUU 3a0ay OpYeUux yueOHbIX NpeoMemos;
®  gblOUPpaAMb COOMBEMCMBYIOWUE YPABHEHUS, HEPABCHCMBA WU UX CUCHEMbL Ol COCMABIEHUS. MAMEMAMUYECKOU MOOenU 3a0AHHOL
PEANbHOU CUMyayuu uiu NPUKIAOHOU 3a0ayul;
®  yMemb UHMEPNPEeMUpPos8ams NOIVYEHHbIN NPU peleHUU YPasHeHUs, HepaseHCcmea Uiy CUCIeMbl pe3yibmam 6 KOHmeKcme 3a0aHHOU
PeanbHOU Cumyayuu uiu NPUKIaoHoU 3a0adu.
DOyHKIUH
o  Onepuposéamv NOHAMUAMU. DYHKYUOHALHAA 3ABUCUMOCTb, DYHKYUA, epaduKr @yHKyuu, cnocobvl 3a0aHusi GyHKYuU, apeymeHm u
3HayeHue QyHKyuu, o61acms OnpeoeseHuss U MHONCECMB0 3HAYEHUN (YHKYUU, HYIU DYHKYUU, RPOMEICYMKU 3HAKONOCMOAHCIEA, MOHOMOHHOCHIb
DyHKYUU, YemHOCMb/HeuemHOCMb QYHKYUU,

- . - . k
® cmpoumv 2paguKy TUHEUHOU, K6aOpamuyHol QYHKyul, 0Opamuou nponopyuoHaibHOCMyY, GYHKYuu 6uda: y=a+——, y =~/x,
X

+b
yzg/;l y:|X|1

® 1A npumepe KEAOPAMUYHOU (PYHKYUU, UCNOIb308amb npeobpazosanus epaguxa gyuxyuu Y=f(X) orn nocmpoenus epaghuxos pynxyuii
y=af (kx+b)+c;

® cocmasnAmy ypasHeHus NPAMOU N0 3A0AHHBIM YCIOBUAM: NPOXOOsAuel yepes 08e MOUYKU ¢ 3A0AHHbBIMU KOOPOUHAMAMU, NPOX0Osyell
yepes OaHHYI0 MOUKY U NAPAJLIENbHOU OAHHOU NPAMOU,

® uccnedosamov hYHKYUIo no ee cpaguxy;

®  HAXOOUMb MHOICECMBO 3HAUEHU, HYU, NPOMEICYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

®  Onepuposamsv NOHAMUAMU. NOCIEO08AMENbHOCTb, APUPMEMUUECKAS NPOSPECCUS, 2e0MEMPUIECKASI NPOSPECCUsL,

® pewiamv 3a0a4U HA APUPDMEMUUECKYIO U 2EOMEMPULECKYIO NPOZPECCUIO.

B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH IPYIUX NPeAMETOB:
®  ULTIOCMPUPOBAMb C NOMOWLIO 2PAPUKA PEANbHYIO 3A8UCUMOCTL UTU NPOYECC NO UX XAPAKMEPUCUKAM,

®  UCNOAB306aMb CBOUCMEA U 2PAPUK KBAOPAMUUHOU (QYHKYUU NPU peuleHUul 3a0ad U3z Opyaux y4eOHbLX npeomMemos.
TexcroBble 3a1a4u

o Pewams npocmvie u CIOHCHBIE 3A0AYU PAZHBIX MUNOS, d MAKIHCE 3A0a4U NOSLIUEHHOU MPYOHOCIU,

®  UCNONBL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLONCHBIX 3A0ay OJisk HOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  pazuuamv mMooeib meKcma U MOOelb peuleHus 3a0ayu, KOHCMpPYyupoeamv K OOHOU MOOeNU peuleHus HeCIOHCHOU 3a0ayu pasHble
Moo0enu mexcmad 3a0a4u,

®  3HAMb U NPUMEHAMb 004 CNOCOOA NOUCKA peuleHusl 3a0ay (om mpeboB8aHuUs K YC08UIO U OM YCI08UsL K MPed08aHUI0),

®  M00enuposams paccyrHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOubIo 2pagh-cxembi,



®  gblOeNAMb IMANbL PeUleHUsl 3a0a4l U COOEePAHCAHUE KaHcO020 IMand,

® yMemb GblOUPAMb ONMUMANLHLIL MEmMOoO peuleHus 3a0adu U OCO3HABAMb blOOP Memood, PAcCMAmpueamy pasiudHble Memoobl,
HaxoO0umbs pasHvle peuenus 3a0a4u, eciu 03MONCHO,

®  aHaANU3UPOBAMb 3aMPYOHEHUs NPU peuleHul 3a0a4;

®  GLINONHAMb PA3IUYHBLE NPE0OPA308AHUS NPEOTIONCEHHOU 3a0ad, KOHCMPYUPOBAMb HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie obpammuble;

®  UHMEPNPemupoB8aAmb GbIYUCTUMENbHBLE PE3YIbMAMbL 8 3a0aye, UCCIe008amb NOYYEHHOe peuleHue 3a0aiu;

®  QHANU3UPOBAMb BCEBO3MOINCHbBIE CUMYAUUU B3AUMHO20 PACNONONCEHUs. 08YX O0BLEKMO8 U UBMEHEHUe UX XapaKkmepucmux npu
COBMECMHOM OBUMNCEHUU (CKOPOCMb, 8peMs, pPACCMOsiHUe) Npu peuwieHuu 3a0ay Ha O8udceHue 08yX 00beKmos KAK 6 O00HOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTICHUAX,

®  UCCNIe008aMb BCEBOIMONICHBIE CUMYAYUU NPU PEUEHUU 3A0aY HA 0BUICEHUE NO PeKe, PACCMAMPUBANb PA3HblEe CUCEMbL OMCcYemda,

®  pewiamsv pazHooOpasHvle 3a0auU «HA YACTUY,

®  pewamsv u 060CHOBLIBAMD CBOE peuleHle 3a0ay (8bl0eNamb MAMeMamuyecKylo 0CHO8Y) Ha HaAXOHCOeHUe Yacmu YUcia U 4ucia no e2o
Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIA OpodU;

® 0Co3HaABamMv U OOBACHAMb UOCHMUUYHOCMb 3A0a4 DA3HLIX MUNO0S, CEA3bIEANOWUX MPU BeIUYUHbl (Ha pabomy, HA NOKYAKU, HA
08udIceHUe), BbLOCISAMb MU BETUUUHBL U OMHOULEHUS] MENHCOY HUMU, NPUMEHAMb UX NPU PEeHuU 3a0ay, KOHCMpyupogams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNO8,

®  grademb OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ad Ha cMeCl, CNIABbl, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMbL, 8 MOM HUCTe, CIONCHbLE NPOYEHMbL C 0O0CHOBAHUEM, UCNOIb3YSL PA3HbIE CNOCOObL,

®  pewams 102udecKue 3a0auu Pa3HbIMU CNOCOOAMU, 8 MOM YUCTE, C O8YMS ONOKaMU U ¢ mpemsi OI0KaMU OAHHBIX ¢ NOMOWbIO Madauy;

® pewamsv 3a0auu NO KOMOUHAMOPUKe U MeOpuu 8epOSMHOCHElN HA OCHO8E UCNOb308AHUS U3YYEHHBIX MemoOos8 U 0O0CHOB8bIBAMb
peuwierue;

®  pewamsv HeCI0NHCHbIE 3A0ayU N0 MAMEMAMUYECKOU CMAMUCIuKe,

® 061a0emb OCHOBHBIMU MEMOOAMU PEUeHUsl CIOJMCEMHbIX 3a0ay. apugmemuyeckutl, areedpaudeckuil, nepedop Bapuanmos,
2eomempuyeckull, 2papuieckuil, NPUMEHsIMb UX 8 HOBbIX N0 CPAGHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HHU U MPpH U3YYCHUH APYIUX NPEAMETOB:

® gblOeNAMb NPpU peuleHul 3a0ay Xapakmepucmuky paccmampusaemoli 8 3a0aie CUumyayui, OmiudHsle Om peaibHulX (me, om KOmopulx
abecmpazuposanicy), KOHCMpPYUpo8ams Ho8ble CUMYayu ¢ y4emom dMmux XapaKmepucmux, 8 4acmHoCmu, npu peuwleHuu 3a0a4 Ha KOHYeHmpayuu,
VUUmMbI86aMb NIOMHOCHb 8eUleCmed,

® pewiamv U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DPACCMOMPEHUs PealbHbIX CUMYayull, 6 KOMOpPbIX He mpeOyemcs mMOouHbll
BLIYUCTUMENHBIU PEe3VIbmam,

® pewams 3a0a4u Ha O8UICEHUE NO peKe, PACCMAMPUBAs pa3Hble CUCTNeMbl Omc4emad.

CraTucTHKA M TeOpHs BEPOSITHOCTEH

o  Onepuposamv NOHAMUAMU. CMOJOYAMbIe U KPY208ble OUaAcpamMmvl, mMabauyvl OaAHHBIX, CpeOHee apu@dmemuueckoe, Meouaua,
Haubobulee U HauMeHbULee 3HaA4YeHUs BbLOOPKU, PA3MAX 8blOOPKU, OUCNePCUsi U CIAHOAPMHOe OMKIOHEHUE, CLYYAUHASL USMEHUUBOCTIb,

® u3GIEKAMb UHGOPpMAYUIO, NPEOCMABIeHHYIO 8 MAOIUYAX, HA OUACPAMMAX, 2PADUKAX,

® cocmasnAms mabauybvl, CMpouUms OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. HAKMOPUAT YUCIA, NEPECTNAHOBKU U couemanus, mpey20avhuk Ilackans;



®  NpuUMeHAmb NPAsUNO NPOU3EEOCHUS NPU peuleHUl KOMOUHAMOPHBIX 3404y,
® onepuposamv HNOHAMUAMU: CAVHAUHBIL ONbIM, CAYYAUHBIU 6bIOOD, UCHbIMAHUe, dleMeHmapHoe CayyatHoe cobvimue (Ucxo0),
Kaaccuyeckoe onpeoeienue 6epoSmHOCMU CIYYAH020 COObIMUsL, Onepayuu Hao CIyYauHbIMU COOLIMUAMU,
®  npedcmasnsams UHGOPMAYUIO ¢ NOMOWBIO Kpy2os Dinepa,
®  pewams 3a0a4u HA BbIYUCTEHUE 8EPOSIMHOCU C NOOCYEMOM KOIUYeCMEd 8aPUAHIMOE8 C NOMOUWbIO KOMOUHAMOPUKUL.
B noBceaHeBHOI1 )KM3HU M PU U3YYeHHH IPYTHX MPEAMETOB:
® U361EKAMb, UHMEPRPEemuposams U npeobpazoeviéamv UHGOPMAayUuo, npeoCmasieHHylo 6 mabauyax, Ha Ouazpammax, epaguxax,
omMpasicarowyio CE0UCMEd U XapaKmepucmuku peaibHblX NPoYecco8 U A61eHuUll;
® onpedensimb CMAMUCTIUYECKUE XAPAKMEPUCUKU BblOOPOK NO MAOIUYam, OuazpamMmam, 2epaguxkam, 6bINOJHAMb CPAGHEHUe 6
3a8UCUMOCmu Om yeau peweHuss 3a0aqu,
®  OYEeHUBAMD BEPOAMHOCIb PEAbHbIX COOLIMULL U S8TEHUL.
I'eomerpuueckue purypsi
o Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX ueyp;
U361€eKamsv, UHMEPNPEMUpPo8ams U NPeodoPaz08bl8ams UHGHOPMAYUIO 0 2eOMempPUIecKUx ueypax, npeocmasieHHyo Had Yepmericax,
NpUMeHAMb 2eoMempuieckue hakxmol 015 peuleHus 3a0ay, 8 MoM Yucie, NPeonoadearuux HeCKOJIbKO WUa208 peueHus,
Gopmynuposams 6 npocmeuuux CIy4asx coUCmea u NPUsHaKu ueyp;
O00KA3bIBAMb 2e0MeMmpuiecKue YmeeprHcoeHus,
® grademv cMaHOApMHOU Kiaccuguxkayuel niocKux pueyp (mpeyeoibHuK0o8 u 4emulpexy20ibHUK0s).
B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:
®  LUCNONBL3068AMb CBOUCMBA 2eOMEMPULECKUX (hueyp 0/ peuteHUs 3a0ay NPAKMuULecKko20 Xapakmepa u 3a0ay u3 CMeHCHbIX OUCYUNIUH.
OTHOmEeHust
o Onepuposamv NOHAMUAMU: PAGEHCMEO (ueyp, pasHvle Queypsbl, PABEHCMEO MPEY2OIbHUKOS, NAPALIEIbHOCMb  NPIMBIX,
NepneHOUKYIAPHOCMb NPAMbBIX, Velbl MeHcOy NPAMbIMU, NEePReHOUKYIAD, HAKIOHHAS, NpoeKyus, nodobue gueyp, nodobHvle ¢uzypuvl, nodobHvle
MpeyeobHUKU,
o npumensmo meopemy Daneca u meopemy o RPONOPYUOHATLHBIX OMPEIKAX NPU peuleHul 3a0ay;
®  Xapakxmepuzoeams 83AUMHOE PACHONLONCEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYIHCHOCMEI.
B noBceHeBHOI )KM3HU M NPU U3YYE€HHH IPYTHX NMPEAMETOB:
®  UCNONB306AMb OMHOULEHUS O] PeUleHUsl 3A0aY, 803HUKAIOUWUX 8 PEeANbHOU HCUSHU.
H3mepenus M BLIYHCIEHHS
o  Onepuposams npedcmagieHusmMu o OaiuHe, niowaou, ooveme kax seruvurnamu. Ilpumensms meopemy Ilughazopa, popmynst niowaou,
obvema npu peweHuu MHO2OUA208bIX 3A0ay, 8 KOMOPbIX He 6ce OaHHble NPeOCmAasienbl 6HO, A MpeOVIOm BblMUCIEHUL, Onepuposams boiee
WUPOKUM  KOIUHECTN8OM  (OpMYN ONUHBL, NAOWAoU, 00beMd, GbIUUCIAMb XAPAKMEPUCMUKU KoMOuHayuil ¢ueyp (OKpyscHocmel U
MHO20Y20NIbHUKOB) BbIUUCTAMb PACCMOAHUSL MeNHCOY Pucypamu, NPUMEHAMb MpUSoHoOMempuyecKkue opmyavl 0 8bIMUCIEHUN 8 00Iee CLONCHBIX
CYuanx, nPoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCIIU U PABHOCOCMABIEHHOCMU,
®  1POBOOUMb NPOCMbIE BbIUUCTEHUS HA 00BEMHBIX MeNax,
® ¢hopmynuposamo 3a0auu Ha 8bIYUCTIEHUE OJIUH, NIOWAOel U 00bEMO8 U peuams UXx.
B noBceaHeBHOI )KM3HU M NPU U3YYE€HHH IPYTHX NMPEIMETOB:



®  NPOBOOUMb BLIYUCTEHUSA HA MECHMHOCTNU,
®  npumeHamsb GOpPMYIbl NPU BLIYUCTEHUAX 8 CMENCHBIX YHEOHBIX NPeOMemax, 8 OKpyicaroueli 0elcmsumenrbHOCHu.
I'eomeTpuueckue MOCTPOEHUSA
o Uzo6pasicame ceomempuuecKkue Gueypvl N0 meKCmo8oMY U CUMBOIbHOMY ONUCAHUIO,
®  C60000HO ONEPUPOBAND YEPMENCHBIMU UHCIPYMEHMAMU 8 HECTONCHBIX CLYYAsIX,
®  GLINONHAMb NOCMPOCHUS. MPEY2ONIbHUKOS8, NPUMEHSMb OMOelbHble MemoObl NOCMPOCHUN YUPKYIeM U JUHEUKOU U Npo8oOUnd
npocmetiuiue UCCiLe008aAHUsL YUCILA PeUleHULL,
® u300padcamv munogvle NiocKue Gueypvl U 06veMHble meid ¢ NOMOWbIO NPOCMEUUUX KOMALIOMEPHBIX UHCTNPYMEHMO8.
B noBceHeBHOI )KM3HM M NPU U3YYE€HHH IPYTHX NMPEAMETOB:
®  GLINOHAMb NPOCHeliUiUe NOCMPOEHUsL HA MECIHOCMU, He0OX00UMble 8 PEeaNbHOU HCUSHU
®  OyYeHUBAmMb pasmepubl PealbHbIX 00BEKMO8 OKPYHCAIOUe20 MUpdA.
IIpeoGpazoBanusn
o  Onepuposamv nousimuem OBUIICEHUsL U NPeobpazoeanus noodoodus, 61a0emv HpuemMamu HOCMpOoeHus Queyp ¢ UCHOIb308AHUEM
08UdICEHUTL U NPeoObPA306AHUIL NOOOOUS], NPUMEHSIMb NOJIYYEHHbLe SHAHUS U ONbIM NOCMPOEHUL 8 CMENCHBIX NPEOMEMAax U 8 PeabHblX CUMYAYUsIX
OKpYdHcalouje2o mupa,
e cmpoums uzypy, n000OHYI0 OAHHOU, NOIL308AMbBCA CEOUCMBAMU NOO0OUS OJ1s1 0DOCHOBAHUSL C8OUCMS Puyp;
®  NPUMEHAMDb CBOUCMBA 0BUNCEHUL O] NPOBeOeHUs NPOCMeuuux 060CHO8AHUL C8OUICME u2yp.
B noBcexHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:
®  NpUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb NO00OUE 0151 NOCIPOEHUU U 8bIYUCTEHUI.
BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH
o  Onepuposamv NOHAMUSAMU BEKMOP, CYMMA, PA3HOCMb GEKMOPOS, NPOU3BEOeHUe GeKMOpPd HA YUCLO, Y20l Melcdy GeKMOpamu,
CKANAPHOE Npou3eedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCIU, KOOPOUHAMbL 8eKMOPA,
®  GLINOHAMb OCUCMEUsT HAOD BEKMOPAMU (CNOJCEHUE, GbIYUMAHUE, YMHONCEHUe HA YUCLO0), BbIMUCISAMb CKAIAPHOE NpoussedeHue,
onpeoensims 6 NPOCMENUUX CLYUASX Y20l MeNCOY 8eKMOPAMU, BbINOJHAMb PA3NONCEHUE 6EKMOPA HA COCMABIAIOuUE, NPUMEHIMb NOLYYEHHbLE
3HAHUA 8 PU3UKe, NOIb308AMBCI POPMYNOU BLIYUCTIEHUS PACCIMOAHUSL MENHCOY MOUKAMU NO U3BECMHBIM KOOPOUHAMAM, UCHONIb3068AMb YPAGHEHUs
Quzyp ons pewtenus 3a0au;
®  NPUMEHAMb BeKMOPbL U KOOPOUHAMbL OJisl PeUleHUsl 2e0MeMPULeCcKUX 3a0ay Ha 8blYUCTeHUe ONIUH, V2l08.
B noBceHeBHOI )KM3HU M NIPU U3YYEHHH PYTHX NPEIMETOB:
®  UCNOBL306AMb NOHAMUS BEKMOPO8 U KOOPOUHAm Ol peuleruss 3a0ay no gusuxe, ceocpaguu u Opyeum yueOHvLM npeomema.
Hcropus MaTeMaTHKHU
o Xapaxmepuzosambv 6K1A0 BbIOAIOUUXCI MANEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX ob1acmell,
® NOHUMamb poib Mamemamuxu 6 pazeumuu Poccuu.
MeToabl MATEMATHKH
e Ucnonwv3ysa uzyuenHvle Memoobl, NPOBOOUMsb O0OKA3aAMeNbCMBO0, GLINONHAMb ONPOBEPIHCEHUE,
®  gblOUPAMDb U3YYEHHBIE MEMOObL U UX KOMOUHAYUU OJi peuleHUst MameMamu4eckux 3a0ay,
®  UCNONBL306AMb MamMeMamuyecKue 3HaHus OJisi ONUCAHUSL 3AKOHOMEPHOCHEN 8 OKpydcalouell OetiCmeumeibHOCmu U Npou38e0eHUsIX
uckyccmeda,



®  NpuUMeHAmb npocmeluiue NPoSPaAMMHbIE CPeOCmBa U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCEMbl NPU pPeuleHuu Mamemamudeckux
3a0au.
BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS B 7-9 Kilaccax JJIsl yCHENIHOTro MPOA0JIKeHHsl 00pa30BaHUs HA YrJIy0JIeHHOM YPOBHe
DJIeMEeHThI TeOPUH MHOKECTB U MATEMATHYECKOI JIOTHUKH

J CBOGOIHO OTIEPHPOBATH’ MOHATHAMI: MHOYKECTBO, XapAKTEPHCTHKH MHOKECTBA, SEMEHT MHOXKCCTBA, ITYCTOE, KOHEYHOE
1 0ECKOHEYHOE MHOXKECTBO, IIOAMHOXKECTBO, IIPUHA/IIEKHOCTh, BKIIFOUECHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/laHEe MHOYKECTBA;

o 3aJjaBaTh MHOYKECTBA PA3HBIMH CIIOCOOAMU;

o IIPOBEPSATH BBINOJIHEHUE XapaKTEPUCTUUECKOTIO CBOMCTBA MHOYKECTBA;

o CBOOOZHO ONEpUPOBAaTh HMOHSTUSIMM: BbICKA3bIBAHUE, UCTUHHOCTb U JIO)KHOCTb BBICKA3bIBAHUS, CJIOXHBIE U IIPOCTHIE

BBICKA3bIBaHUSI, OTPUIIAHUE BHICKA3bIBAHUI; ICTUHHOCTD U JIOKHOCTh YTBEPKJICHUS U €T0 OTPUIIAHUs, OTIEPALIMK HAJl BHICKA3bIBAHUSMU:
U, WU, HE; YCIIOBHBIC BHICKA3bIBAHUS (MMILTUKALINN );
. CTPOUTD BBICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB JIr€Ophl BHICKA3bIBAaHUH.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
® CTPOUTH PACCYKJICHUSI HA OCHOBE UCII0JIb30BAaHUS [TPABUJI JIOTUKH;
® HCIOJb30BaTh MHOXXECTBA, OMEPAIMH C MHOXECTBAMH, MX Tpaduueckoe MPEACTaBIICHHE JIS OMHCAHUSl peajbHBIX MPOIECCOB U
SIBJICHUH, IPY PEIICHUH 33a4 JPYTUX YICOHBIX TPEIMETOB.
Yucaa
e (CBOOOJTHO OINEPHPOBATH MOHATUSAMU: HATyPAIBHOE YHCIIO, MHOKECTBO HATYPAJIBHBIX YHUCEI, I[EJI0€ YHCIIO0, MHOXKECTBO IEJIBIX YHCEl,
OOBIKHOBEHHAS IPOOb, IeCATUYHAS APOOb, CMEIIAaHHOE YHCIIO, PAIMOHAIBHOE YHUCIIO, MHOKECTBO PAIlMOHAIBHBIX YHCEI, UPPAIMOHAIBHOE YHCIIO,
KOpPEHb CTENEHU N, ACHUCTBUTEIBHOE YHMCIO, MHOXKECTBO JEHCTBUTEIBHBIX YHCET, T'€OMETpPUYECKass WHTEpIpeTalusi HaTypajbHbIX, LEJbIX,
palMOHAIBHBIX, TEUCTBUTEIILHBIX YUCETT;
® TIOHMMATh U OOBSICHATH PA3HUILY MEXAY MO3UIIMOHHON U HEMO3UIIMOHHON CHCTEMaMHU 3aIiCH YUCEIT;
® TIEPEBOANTH YUCIIA U3 OJHON CHCTEMBI 3aMCH (CUCTEMBI CUMCIICHHUS) B APYTYIO;
® JI0Ka3blBaThb U MCIOJIB30BaTh NMPHU3HAKU NETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMBbl ¥ NpOU3BEAECHUS YMCET MPU BHITOJIHEHUU
BBIYMCIICHUI U pELIEHUU 33]1a4;
®  BBINIOJHATH OKPYTJICHHE PAllMOHATBHBIX U UPPAMOHATBHBIX YHCEII C 3aITAaHHOW TOYHOCTHIO;
® CpaBHHBATH JICHCTBUTEILHBIC YUCIIA Pa3HBIMU CIIOCOOAMH;
e VIOpPSIOYMBATH YHWCIA, 3alUCAaHHBIE B BHUAEC OOBIKHOBEHHON U JECSITHYHOW ApoOuW, dYKCla, 3alMCaHHBIE C HCIOJIb30BAHHEM
apu(pMeTUYECKOTo KBaJAPaTHOTO KOPHS, KOpPHEH CTereHu O0oJbIie 2;
e naxoautb HOJI u HOK uucen pazupiMu crioco6amu ¥ HCIONIB30BaTh UX MPU PEIICHUH 3a7ay;
® BBINIOJHATH BBIYHCICHHUS] M TIPEOOPA30BaHUs BBIPAKEHUHN, COJEpIKAIINX JCUCTBUTEIBHBIC YUCIA, B TOM YHCIE KOPHU HATypPaTbHBIX
CTETICHEH.
B noBceHeBHOI KU3HM U IPH U3YYEHHUH JAPYTUX NPeIMETOB:

® 31ech 1 Jjajiee — 3HAT ONPEICCHNIE OHATHS, 3HATh K yMETh J0KA3bIBATh CBOMCTBA (IPH3HAKHM, SCIIH OHH €CTh) TIOHSTHS, XaPAKTEPH30BATh CBS3M C APYTHMH TOHSTHSIMH,
MIPEICTaBIISS OAHO MOHATHE KaK YacTh [EJIOCTHOTO KOMILIEKCa, UCTIONB30BaTh MOHATHE U €r0 CBOMCTBA IPH MPOBEICHUN PACCYKICHHUH, TOKAa3aTeIbCTB, PEIICHUH 3a1a4.



® BBINOJHATh U OOBSACHATH PE3YNbTaThl CPABHEHHUS PE3yJbTaTOB BBIYMCICHUN TNPH PEIICHUM NPAKTHUYECKUX 3ajad, B TOM YHUCIIE
NPUOIMKEHHBIX BBIYMCICHUN, UCIIONB3YsI pa3Hble CIIOCOObI CPaBHEHU;

®  3aIMCBIBAaTh, CPABHUBATh, OKPYIJIATH YUCIIOBBIE JaHHBIEC PEAJIbHBIX BEJIMUUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHMUS;

® COCTaBJIATH M OLIEHUBATh Pa3HbIMU COCOOAMH YHCIIOBBIE BBIPAXKEHUS NP PEILICHUU IPAKTUYECKUX 3aad U 3aJad U3 IpYruX y4eOHbIX
IIPEIMETOB.

ToxnecTBeHHbIE IPe0Opa30BaHUA

e (CB00OOJHO ONEPUPOBATH MOHATHAMM CTEIEHU C LEJIBIM U APOOHBIM I10KA3aTeIIEM;

®  BBIIOJHATH JJOKA3aTEIbCTBO CBOMCTB CTENEHU C LEJIBIMU U IPOOHBIMH [TOKa3aTeIsIMH;

® OIIEpUPOBATH IOHATUSAMU «OAHOWIEH», «MHOTOWIEH», «MHOTOWICH C OJHOW IIEPEMEHHOW», «MHOIOYIEH C HECKOJIBKUMU
HEePEMEHHBIMMY, KO3 GUIIMEHTHl MHOIOWIEHA, «CTaHAAapPTHAs 3alICh MHOTOWIEHA), CTENIEHb OJIHOYWIEHA 1 MHOTOUJIECHA;

e CcBOOO/HO BJIAJIETh IpUEMaMu NpeoOpa30BaHus 1ENbIX U APOOHO-PALIMOHATIBHBIX BBIPAXKEHUI;

® BBIIOJHATH Pa3JI0KEHNE MHOTOWIEHOB Ha MHOXKUTENN Pa3HBIMH CIIOCO0AMHU, € HCII0JIb30BaHHEM KOMOMHAIMN Pa3IMUHBIX IPUEMOB,;

e 1CIIOJIB30BaTh TeopeMy Buera u teopemy, oOpaTHyto Teopeme Buera, /i noucka KOpHeil KBaJpaTHOrO TPEXWjeHa WM JUIsl PeLIeHUs
3aJ1a4, B TOM YHUCJIE 3a]]a4 ¢ TapaMeTpaMH Ha OCHOBE KBaJIPaTHOI'O TPEXWJICHA;

e  BBIIOJIHATH JACJICHNE MHOTOWIEHA HA MHOTOUJIEH C OCTaTKOM;

® JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEH U KOPHEU CTEIEHH N;

e  BBINOJHATH IPpeoOpa30BaHMsI BbIPAXKEHUH, COAEpKAIINUX KBaPATHbIE KOPHU, KOPHU CTENEHH N;

e CBOOOJHO ONEPUPOBATH MOHITUAMU «TOXKAECTBOY», «TOXKIECTBO HA MHOKECTBE), «TOXKIECTBEHHOE ITPE0Opa30BAHUEY;

kY = ik
e  BBINOJHATDH Pa3IMYHBIE PEOOPa30BaHMs BEIPAKEHHH, COMEPKAIINX MOI[yJ'II/I.( * ) =*

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTHX NPEIMETOB:
® BBINOJHATH NpeoOpa3oBaHuUs U AEUCTBUS ¢ OYKBEHHBIMU BBIPAKEHUSAMU, YUCIOBBIE KOA(P(UIIMEHTHI KOTOPBIX 3allHCaHbl B CTAHJAPTHOM
BU/IE;
® BBINOJHATH IPE0OPa30BAHUS PAMOHAIBHBIX BBIPAKEHUN NIPU PEIICHUH 3a/1a4 JJPYTUX Y4eOHBIX IPeMETOB;
®  BBINOJHATH IPOBEPKY MPaBION000Us (PU3HUUECKUX U XUMUUECKUX (POPMYJI HA OCHOBE CPAaBHEHUS Pa3MEPHOCTEN 1 BaJI€HTHOCTEH.
YpaBHeHHsI H HEPABEHCTBA
e (CB0OOJIHO OmNEpHUpOBaTh MOHATUSAMH: ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YpaBHEHMsS M HEPaBEHCTBA, YpaBHEHHE, SBIISAIOLICECS
CJICZICTBUEM JIPYTOTO YPaBHEHUS, YpaBHEHHMSI, PABHOCUJIbHBIE HA MHOXKECTBE, paBHOCHIIbHBIE IPe00pa30BaHuUs ypaBHEHUI;
e pewmaTh pa3Hble BUIbl YPAaBHEHHUNW W HEPABEHCTB M WX CHCTEM, B TOM YHCJIE HEKOTOpble ypaBHeHUs 3 U 4 cTemneHel, ApoOHO-
paloHaIbHbIE U UPPAIMOHAIBHBIE;
e 3HaTh TeopeMy Buera nis ypaBHEHUN CTENIEHHU BBILLIE BTOPO;
® [IOHMMATh CMBICII TEOPEM O PABHOCUJIBHBIX U HEPABHOCHIIBHBIX NMPE0OpPA30BaHMIX YPABHEHUH U YMETh UX JI0KA3bIBATh;
e BJIAJIETh Pa3HBIMU METOJAMH PELICHUs] YpaBHEHUI, HEPAaBEHCTB M UX CUCTEM, YMEThb BBIOMpPATh METOJ] PELICHU 1 00OCHOBBIBATH CBOM
BBIOOD;
® CIIOJIB30BaThb METOJ] WHTEPBAIOB JUIsl PELICHHS HEPaBEHCTB, B TOM 4YHCIE JPOOHO-PAIlMOHAIBHBIX M BKIIOYAIONUX B ce0s
UPpaLMOHAIIbHBIE BHIPAKEHUS;
e pemaTh anredpanveckrue ypaBHEHUS M HEPABEHCTBA U UX CHUCTEMBI C MapaMeTpaMu aaredpandeckuM U rpauueckuM MeToaMu;



e BJAJETh Pa3HBIMU METOJAMH J10KA3aTEIbCTBA HEPABEHCTB;
® pelaTh YPaBHEHMs B LIEBIX YHCIAX;
e 1300paxaTb MHOXECTBA Ha IUIOCKOCTH, 33/1aBaeMbl€ YPAaBHEHUSIMH, HEPAaBEHCTBAMHU M UX CUCTEMaMHU.
B noBcenHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:
® COCTaBJIATH U PEUIaTh ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBbI NP PEIIEHUH 33]a4 APYrUX y4eOHBIX IPEIMETOB;
e BBIIOJHATH OLEHKY IPABONON00Us Pe3yIbTaToB, MOJYyYaeMbIX IPU PELICHUH PAa3JIMYHbIX YPaBHEHWUIN, HEPABEHCTB U UX CUCTEM IpU
pELIeHUH 3aJa4 APYruX y4eOHBIX IPEIMETOB;
® COCTaBIATH U pPeUIaTh ypaBHEHUS U HEPABEHCTBA C MTapaMeTpaMH MPH PEIICHUH 33/]ad APYTHX YIeOHBIX PEIMETOB;
® COCTaBIATh YpaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, OIIMCBHIBAIOIIME pPEAJbHYI0 CHUTYyalUl0 WIM [PHUKIAJHYI0 3ajady,
UHTEPIPETUPOBATH ITOIYYCHHBIE PE3YJIbTATHI.
DYyHKIUH
e (CB00OOJHO ONEPUPOBATH NOHATUAMU: 3aBUCUMOCTD, (PYHKIIMOHAJIbHAS 3aBUCMOCTb, 3aBUCUMasl U He3aBUCUMasi IepeMEeHHbIe, (YHKLINS,
crnocoObl 3aiaHus (YHKIHMM, apryMEHT W 3HadeHue (DyHKIUHM, O0JIACTbh OIpPEesIeHUs U MHOXKECTBO 3HAa4eHUs (PYHKUUHM, HYIH (QYHKIUH,
MIPOMEKXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKIMH, HaumOoyiplllee W HAMMEHBIIEe 3HAYCHHS, YETHOCTH/HEUETHOCTh (DYHKIIUH,
NEPUOUYHOCTh (YHKLNH, IpaduK (YHKLIUHU, BEpTUKAJIbHAs!, TOPU30HTAIbHAS, HAKIIOHHAs aCUMOTOTHI; TpapUK 3aBUCUMOCTH, HE SIBIIAIOLICHCS
dynkumei,
e cTpouTh rpaduxu QyHKIUI: TUHEHHON, KBaApPaTUYHOH, JPOOHO-TMHEHHON, CTEIIEHHON NPU Pa3HbIX 3HAYEHUSAX [OKA3aTels CTENEHH,
y=Ix
® UCIIOJIB30BaTh MpeoOpasoBanus rpapuka QyHKIMK y = f (x) JJIs MOCTPOEHHUS rpa@uKOB QYHKIMH y = af (kx+b)+c;

® aHaIM3MPOBATh CBOWCTBA (PYHKIMI U BUA rpaduKa B 3aBUCUMOCTH OT MapaMeTpOB;

e CBOOOJHO ONEPUPOBATH MOHATHUSAMM: IOCIIEAOBATEIbHOCTh, OrPaHMYCHHAs MOCJEI0BATEIbHOCTh, MOHOTOHHO BO3pacTarollast
(yObIBaromiasi)  moOCJeNOBAaTEIbHOCTb, MpEAed  IOCIEJOBAaTENbHOCTH, apudMeTHueckass Iporpeccus, TIeoMeTpudeckas IMporpeccHs,
XapaKTepUCTHUECKOEe CBOWCTBO apu(hMeTHIeCKON (T€OMETPUYECKO) MPOrpeccu;

® CIIOJIb30BaTh METOJI MaTEeMaTHUYECKOM MHIYKLIMU Ui BbIBOJA (GOPMYII, TOKa3aTeNbCTBA PAaBEHCTB U HEPABEHCTB, PEIIEHUS 3a7ay Ha
JIEJIAMOCTB;

® JCCIIEZIOBATh MOCIIE0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIE 3a/1a4l Ha apU(PMETHUECKYIO0 U T€OMETPUUECKYIO MPOTPECCUHU.

B noBcenHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:

® KOHCTPYMpOBaThb M HCCIENI0BaTh (YHKIUH, COOTBETCTBYIOIINE PEAIbHBIM MpOIECCaM U SBJIECHUSM, HHTEPIPETUPOBATH MOJIyUYEHHBIE
pe3yNbTaThl B COOTBETCTBUU CO CHEU(UKON HCCIeAyeMOro Mpoliecca WK SIBICHUS;

® CIIOJIb30BaTh I'pa)MKu 3aBUCUMOCTEHN JJIS MCCIIEI0OBAHUS PEAIbHBIX MPOLIECCOB U SIBJICHUH;

e KOHCTPYMPOBAaTh M HCCIIEAOBaTh (DYHKIMHU IPHU PELUICHUH 33had JPYTUX YUeOHBIX NpPEAMETOB, MHTEPHPETHPOBATH MOJIYUYEHHBIE
pe3yJbTaThl B COOTBETCTBUH CO CIELU(PHUKON ydeOHOTO peaMeTa.

CrarucTuKa U TeOpus BepOSATHOCTE

e (CB0OOIHO ONEpPUPOBATH MOHATUSAMH: CTONOUYATHIE U KPYTrOBBIE OUArpaMMbl, TaOJIUIBI JaHHBIX, CpeAHEe apu(pMeTHUYecKoe, MeIuaHa,

HauOoJIbIIIee M HAMMEHbIIIee 3HaYeHUsI BBIOOPKH, pa3Max BIOOPKH, TUCTIEPCHSI U CTaHApTHOE OTKIOHEHHE, CITyyaiiHas N3MEHUYNBOCTb;



BEIOMpaTh HanboJiee yoOHKIH crioco0 mpecTaBieHus HHGOpPMAIK, aIEKBATHBIN e€e CBOMCTBAM H IIETISIM aHAlln3a;
BBIYHCIISTH YHACIOBBIE XaPAKTEPUCTUKH BEIOOPKH;
CBOOO/IHO OMEPUPOBATH MOHATUAMU: (PAaKTOPHUAT YUCIIA, IEPECTAHOBKHU, COYCTAHUS U Pa3MENICHUs, TPeyroibHuK [lackans;
e CBOOOJHO OMEPUPOBATH MOHITHIMH: CIyJaHHBIA OMBIT, CIIYYalHBIN BBIOOp, UCTIBITAHUE, DJIEMEHTAPHOE CIIydailHOe COOBITHE (MCXO),
KJIaCCUYECKOE ONpeieNieHIe BEPOSTHOCTH CIYy4alHOTO COOBITHS, ONIEpally Ha/l CIIy4aifHBIMU COOBITHSMHU, OCHOBHBIE KOMOWHATOPHBIE (hOPMYJIBI;
e CcBOOOJHO ONMEPUPOBATH MOHITUSIMH: CIy4alHBIA OMBIT, CIIY4alHbII BBIOOp, UCIBITAHUE, DJIEMEHTAPHOE Cly4aiiHOe cOObITHE (MCXOM),
KJIACCHMYECKOE OIpe/IeJICHUE BEPOSTHOCTHU CIIy4allHOTO COOBITHS, ONEpallMU HaJl CTy4yailHbIMU COOBITUSIMH, OCHOBHbIE KOMOMHATOPHBIE (DOPMYIIBI;
® 3HATh NIPUMEPHI CIIYYaHHBIX BETUYUH, U BBIYUCIIATh UX CTATUCTUUECKUE XaPAKTEPUCTUKH;
® WCIOIB30BaTh GOPMYIIbIl KOMOMHATOPUKHU MIPH PEIICHUU KOMOWHATOPHBIX 33714,
e pelaTh 33Ja4U Ha BHIYMCICHUE BEPOSTHOCTU B TOM YHCIIE C UCIIOJIb30BAaHUEM (DOPMYIL.
B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:
® MPEACTABIATH MHPOPMALUIO O PEATBHBIX MPOIEccaxX U SIBICHHUIX CIIOCOOOM, aIeKBaTHBIM €€ CBOMCTBAM M LIEJIH UCCIICTOBAHMS,
® AHAJTU3HPOBATH U CPABHUBATH CTATHCTHYECKUE XAPAKTEPUCTUKU BHIOOPOK, MOJYUYEHHBIX B MPOLIECCE PEIICHHS MPUKIAAHOW 3a/Jauu,
M3Y4YEHUs PEATbHOTO SIBJICHUS, PEIICHUS 3a/1a4d U3 IPYTUX YUYEOHBIX MPEAMETOB;
® OIICHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHIA U SBICHUI B Pa3TUYHBIX CUTYALIUAX.
TexcToBBIE 3a729UH
e Pemars nmpocThie U CIOXKHBIC 337]a41, & TAKXKE 3a/1a4M TMOBBIIICHHON TPYJHOCTH M BBIJICATh UX MAaTEMAaTHYECKYI0 OCHOBY;
® pacrmo3HaBaTh pa3HbIC BUJIbI M THUIIHI 33]1a4;
® UCIOJb30BAaTh PAa3HbIE KPAaTKUE 3alUCH KAaK MOJENM TEKCTOB CIOXKHBIX 3aJa4 W 337a4 MOBBIIMIEHHOW CIIOXHOCTH JUIsl MOCTPOEHUS
MTOMCKOBOW CXEMBI M PEIICHU 3a/1a4, BHIOMPATh ONTUMAIBHYIO JJIsl pacCMaTPUBAEMON B 33/1a4€ CUTYallud MOJIeTb TEKCTa 3a/1a4H;
e pa3nIuyaTh MOJIENb TEKCTa U MOJENb PELICHUs 3aJlauM, KOHCTPYUPOBATh K OJAHON MOJEIM PELIEHHUS CIOKHBIX 33/a4 pa3Hble MOJAEIU
TEKCTa 33]1auH;
e 3HaTh M MPUMEHATH TPU crHocoba ToOWCKa perieHus 3anad (oT TpeboBaHMS K YCIOBUIO W OT YCIOBUS K TpeOOBAaHHIO,
KOMOWHUPOBaHHBII);
® MOJIEIMPOBATh PACCYKACHUS MPHU MOUCKE PELIEHUs 3a7au C OMOILBIO rpad-CXeMBl;
®  BBIJICIITH ITAIMBI PEIICHUS 33]]a4H M COJEPKaHUE KaXI0T0 dTara;
® yMeTh BHIOMPATh ONTHUMAJIBHBIN METOJ PEIICHHsI 3a7a9i U OCO3HABATh BHIOOP METO/a, pacCMaTPUBATh Pa3IUYHBIC METObI, HAXOIUTh
pa3Hble PelIeHHs 3a]]a4H, €CITU BO3MOXKHO;
® aHATW3HWPOBATH 3aTPYAHCHUS TIPH PEIICHUU 3a]1a4;
®  BBINIOJHATH PA3IMYHbBIE TPEOOPA30BaAHUS MPEITOKEHHON 3a]]a49H, KOHCTPYHUPOBATh HOBBIC 33/1a4U U3 JJAHHOH, B TOM YHCJIE OOpaTHBIE;
® HHTEPIPETUPOBATH BHIYUCIUTEIbHBIC PE3YJIbTATHI B 3a/1a4e, HCCIIEIOBATh MOJYIEHHOE PEIICHUE 3a/1a4H;
® U3MEHATH yCJIOBHE 3a/1a4 (KOJIMUYECTBEHHBIE NN KaueCTBEHHBIE JaHHbBIE), UCCIIEI0BAaTh U3MEHEHHOE ITPe00pa30BaHHOE;
® AHATM3HWPOBATH BCEBO3MOXKHBIC CHUTYAIIMH B3aUMHOTO PACIIOJIOKEHHUS IBYX OOBEKTOB M M3MEHEHHE MX XapPAKTEPUCTUK MPU COBMECTHOM
JIBUKEHUH (CKOPOCTh, BPEMs, PACCTOSIHUE) MpPH PEHIeHUM 3a/ad Ha [BHXKEHUE JBYX OOBEKTOB KaKk B OJIHOM, TaK M B IMPOTHBOMOJOKHBIX
HaIlpaBJIEHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallMH HA OCHOBE U3MEHEHHUsI YCIIOBHH 3aa4M MPU JBUKEHUU IO PEKE;
® JCCIIEJIOBAaTh BCEBO3MOXHbBIE CUTYAIlMU TIPU PEIICHUY 3aa4 Ha IB)KEHUE 110 PEeKe, pacCMaTpUBaTh pa3HbIe CUCTEMbI OTCUETA;



e pemaTth pa3HOOOpaA3HBIC 33aY «HA YaCTHY;

e pemaTth U OOOCHOBHIBAThH CBOE pEIlIEHHE 3ajay (BBIIECIATH MAaTEMAaTUYECKYI0 OCHOBY) Ha HAXOXKJCHHME YAaCTH YMCIAa M YHCIIA 10 €ro
4acTHU HAa OCHOBE KOHKPETHOI'O CMbICIA IpO0H;

e O0BACHATH UACHTUYHOCTD 3a/1a4 Pa3HbIX TUIIOB, CBS3BIBAIOLIMX TPH BEJIMYMHBI (Ha paboTy, Ha MOKYIIKH, HA IBUXKEHUE), BBIACIATh 3TH
BEJIMYMHBI U OTHOILEHUS MEXJly HUMH, IPUMEHATh UX NIPH PELLICHUH 3aJja4, KOHCTPYUPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

e BJaJETh OCHOBHBIMH METOJAMU pELICHMs 3aJady Ha CMECH, CIUIaBbl, KOHLEHTpPAllM{, HCIOJb30BaTh HUX B HOBBIX CUTyalUsiX IO
OTHOIICHMIO K U3YUYEHHBIM B IIpoLiecce 00yUeHHS;

e  peluaTh 3aJla4u Ha IPOLEHTHI, B TOM YHUCIIE, CJIOXKHBIE IIPOLIEHTHI C 0OOCHOBAaHHEM, HCII0JIb3Ys pa3HbIe CIIOCOOBI;

e pelaTh JIOTMYECKUE 33/1a4M pa3HbIMHU CIIOCOOaMH, B TOM YHCJIE, C IBYMs OJI0KaMU U ¢ TpeMsl OJI0KaMH JJaHHBIX € IIOMOLIbIO TaOIHIL;

e pemaTh 3aJauyd [0 KOMOMHATOPUKE U TEOPHUM BEPOSATHOCTEH HAa OCHOBE MCIIOJIB30BaHMs HM3YYEHHBIX METOIOB U OOOCHOBBIBATH
pelieHue;

e pelaTh HECIOXKHBIE 33Ja4l 110 MaTEMaTHYECKON CTaTUCTHKE;

e OBJaJeTb OCHOBHBIMH METOAAMHU pEUIEHUs CIOKETHBIX 3ahay: apupMeThdeckui, anreOpanueckuii, mnepebOp BapUaHTOB,
reoMeTpuuecKuil, rpaduuecKkuii, IPUMEHATh UX B HOBBIX 110 CPABHEHHUIO C U3YYEHHBIMU CUTYalHUsX.

B noBcenHeBHOM KU3HM M TIPU M3YYEHHHU APYTUX NPeIMETOB:

e KOHCTPYMpOBATh HOBBIE JJIS JJAHHOM 3a/laud 3aJayHble CUTYalMM C YYETOM pEaJbHbIX XapaKTEPUCTUK, B YACTHOCTH, IPU pEIICHUU
3aJja4 Ha KOHILIEHTPALUH, YYUTHIBATh IUIOTHOCTh BEIIECTBA; pellaTh U KOHCTPYHUPOBATh 3aJjaud Ha OCHOBE PACCMOTPEHUS peaJIbHBIX CUTYyaluil, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUMCIUTEIbHBIA PE3YJIbTAT;

e pelaTh 33Ja4u Ha JBUKEHHE 110 PEKE, pacCCMaTpHUBasi pa3Hble CUCTEMBI OTCUETA;

® KOHCTPYMPOBATH 33J1aYHbIE CUTYalLlUH, IPUOIMKEHHbIE K PeaJbHOMN 1eHCTBUTEIBHOCTH.

I'eomerpuuyeckue GuUrypsl

e (CB00OIHO ONEPUPOBATh FEOMETPUUECKUMHU MOHITUSIMU NP PELICHUU 33]1a4 U TPOBEJCHUN MaTEMaTUYECKUX PAcCYKIECHUM;

® CaMOCTOSITEIbHO (OPMYIMPOBATH OMpEIENECHUs] F€OMETPHUUECKUX (UTYp, BBIIBUTATh THUIIOTE3bl O HOBBIX CBOWMCTBAaX M IpH3HAKaX
reoMeTpruecKux (Guryp u oOOCHOBBIBaTH WM OMNPOBEpPrarh MX, 0000IIAaTh MM KOHKPETU3UPOBATh pe3yJbTaThl Ha HOBBIE KJacchl (uryp,
IIPOBOJMTH B HECJIOXKHBIX CIIydasix Kiaccuukanuio Guryp rno pa3audHbIM OCHOBAHUSM;

® 1CCIENOBaTh YEPTEeXKH, BKIOYas KOMOWHAIMM (uryp, H3BJIEKaTh, HMHTEPIPETUPOBATH M MPEoOpa3oBbIBaTH HHGPOPMALHUIO,
IIPE/ICTABICHHYIO HA YEPTEkKAX;

e pelmaTh 33Ja4d FeOMETPUUYECKOro COAEp aHHs, B TOM YMCJIE B CUTyalMsIX, KOT/la aJTOPUTM pELICHUS HEe CJIeNyeT SIBHO M3 YCIIOBUS,
BBITIOJHATh HEOOXOAMMBIE JIJISl PELICHUS 3aJaud JOIMOJIHUTENbHbBIE TTOCTPOEHUS, HCCIEN0BaTh BOZMOKHOCTh MPUMEHEHHS TeopeM U (HOopMyIl JUis
pelIeHns 3a1ay;

e (GopMyIUpOBaTh U JOKA3bIBATH FEOMETPUUYECKUE YTBEPIKICHUS.

B noBceaHeBHO KU3HM M TIPM U3YUYEHUH APYTUX NMPeIMeTOB:

® COCTaBISATH C HCIOJb30BAHMEM CBOMCTB T€OMETPHUYECKHX (QUTyp MaTeMaTHUYeCKHE MOJENIM JJs pelleHHs 3ajad IMPaKTHYECKOro

XapakTepa M 3a/1ad U3 CMEKHBIX AUCLMILINH, UCCIIEI0BaTh MOJIYYEHHbIE MOJEIN U UHTEPIIPETUPOBATh PE3YIIbTAT.
OTHomeHust
e Brazners NOHATHEM OTHOLIEHUS KaK METAIPEAMETHBIM;



e CBOOOZHO ONEpPUPOBATh MOHATHIMM: PABEHCTBO (UTryp, paBHbIE (UTYpHI, PABEHCTBO TPEYTOJBHUKOB, MApalICNIbHOCTh IMPSMBIX,
NEPIEHAUKYIISIPHOCTD NPAMBIX, YIIIBI MEXy MPSAMBIMHU, NIEPIIEHAUKYIAP, HAKIOHHAs, MPOeKLHUs, noxodue ¢uryp, mogodHsie GUrypsl, Mo100HbIE
TPEYrOJIbHUKY;

® JCIIOJIb30BaTh CBOMCTBA MOAOOMS M paBEHCTBA (DUTYP IPU PEILICHUH 3a/1a4.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:
® 1CII0JIb30BaTh OTHOIIEHUS Ul HOCTPOSHMSI U UCCIIEI0OBAHNS MaTeMaTHUECKUX MoJiesiell 00bEKTOB pealbHON KU3HH.
H3mepenus u BbIYMCICHUSA

e (CBoOOIHO omepupoBaTh MOHATUAMHU JIMHA, IUIOMIA[b, 0ObEM, BEIUYMHA YIJla KaK BEITMYMHAMH, HUCIOJIb30BATH PABHOBEIUKOCTH U
PaBHOCOCTABJIIEHHOCTh MIPU PEIICHUH 33/1a4 Ha BHIYHUCICHUE, CAMOCTOSTEIBHO MOJTyYaTh M HCIIOJIB30BaTh (POPMYIIBI 7Sl BEIYUCIICHUH IJIOMIAACH 1
00beMOB (GUryp, CBOOOJHO ONEPUPOBATH LIMPOKUM HAOOPOM (OPMYINl Ha BBIUMCIIEHUE NP PEIICHUH CIIOKHBIX 3a/a4, B TOM YHUCIIE U 33734 Ha
BBIUHCIICHHE B KOMOMHAIMAX OKPYKHOCTH U TPEYTOJbHUKA, OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUU;

® CaMOCTOSITEIbHO (POPMYIMPOBATH TUIIOTE3bI U IPOBEPATH UX JIOCTOBEPHOCTb.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

e CBOOOJHO oONeEpUpOBaTH (GopMyJaMU MpPU PELICHUH 33aJa4 B APYTUX Y4eOHBIX IpeIMeTax M IpHU NPOBEACHUU HEOOXOAMMBIX

BBIYMCIICHUN B PEaJIbHOM KU3HU.
I'eomeTpuyeckue nocTpoeHus
e OmnepupoBarh NOHATHEM HAaOOPa 3JIEMEHTOB, ONPENEISIONINX TEOMETPHUECKYIO hUrypy,
e BJIaJETh HAOOPOM METOAOB OCTPOCHUHN IIUPKYJIEM U JIUHENKOI];
® IIPOBOAMTH AHAIN3 U PEAIN30BBIBATH 3TAIIbI PEIICHUS 3a/1a4 HAa TOCTPOCHHUE.
B noBcenHeBHOM KU3HHM M IPH W3YYCHUH APYTHX NPEIMETOB:

®  BBINOJIHATH IOCTPOEHUS HA MECTHOCTH;

® OIIGHHUBATh pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.
IIpeoOpa3oBanus

e OnepupoBath ABIKEHUSIMHU U IPEOOPA30BaHUAMHU KaK METAIPeIMETHBIMU OHATHIMM;

e ONepUpoOBaTh MOHATHEM IBMKEHUS U IpeoOpa3oBaHus Mo00us A 000CHOBaHMM, CBOOOIHO BJIAIETh IpUEMaMHM MOCTPOEHUs (Guryp c
MTOMOIIIBIO ABMKEHUHN U TIPe0Opa3oBaHus MOA00HS, a TAaK)Ke KOMOWHAIIMSIME IBMYKCHHH, IBIDKCHHUHN U TPeoOpa30oBaHUil;

® CIIOJIb30BaTh CBOMCTBA ABIKEHHM M MpeoOpa3oBaHMii s MpoBeAeHUsT 000CHOBaHMS U JI0KA3aTENIbCTBA YTBEPKICHUHN B FeOMETPUH U
JAPYTUX y4eOHBIX MpeaAMeTax;

® TI0JIb30BaThCS CBOMCTBAMM JBMKEHHUM U PpeoOpa3oBaHUM MpU PELLIEHUH 3a/1a4.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
® [PUMEHATH CBOWCTBA JBM)KEHUH U IPUMEHSTH 000 [T MOCTPOSHUN U BHIYHCIICHUH.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e (CB00OOJIHO OMEpUPOBATH MOHATUAMU BEKTOpP, CYMMa, pa3HOCTh BEKTOPOB, IIPOU3BEACHNE BEKTOPA Ha YHCIIO, CKAJISIPHOE MPOU3BEICHHE
BEKTOPOB, KOOPAMHATHI HA MIJIOCKOCTH, KOOPINHATBI BEKTOPA;

e BJAJETh BEKTOPHBIM U KOOPJMHATHBIM METOJIOM Ha IUIOCKOCTH JUJIsl pELIEHMS 3a/1a4 Ha BBIYMCIEHUE U JOKA3aTENIbCTBA;

® BBINOJHATH C MOMOIIBIO BEKTOPOB M KOOPAMWHAT JOKA3aTENIbCTBO M3BECTHBIX €MY F€OMETPUYECKUX (DAKTOB (CBOWCTBA CPEIHUX JIMHHIA,
TEOpeM O 3aMevaTeIbHbIX TOUKaX U T.II.) U MOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (PUTYD;



® WCIONB30BaTh YpaBHEHUS (PUTYP IJIS PEIICHUS 33]]a4 U CAMOCTOSTENILHO COCTABIISITh YPABHEHUS OTICIBHBIX IIOCKUX (Uryp.
B noBcenHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:
® JCIOJB30BaTh MOHATHS BEKTOPOB U KOOPAMHAT IS PELIeHus 3aa4 o (pusuke, reorpaduu 1 IpyruM y4eOHBIM MPEIMETaM.
HcTropusi MaTeMaTUKHU
e [lonnmarh MaTeMaTHKy KaK CTPOTO OPTaHW30BAHHYIO CHUCTEMY HAyYHBIX 3HAHW, B YaCTHOCTH BIIAJIETh NPEICTABICHUSIMH 00
AKCMOMAaTUYECKOM MOCTPOCHUU F€OMETPUU U TIEPBUYHBIMU MPEICTABICHUSIMU O HEEBKIIMIOBBIX T€OMETPHUSIX;
e paccMaTpUBaThb MaTEeMAaTHKy B KOHTEKCTE UCTOPUH PAa3BUTHUS HUBUIM3ALUN U UCTOPUH PA3BUTHUS HAYKH, TOHUMATh POJIb MaTEMaTHKU B
pasButuu Poccun.
MeToabl MaTeMaTUKH
e Braners 3HAHMSAMH O Pa3JIMYHBIX MeTOAaX OOOCHOBAHMS U ONPOBEPKEHUS MATEMaTHUECKUX YTBEPKIEHUH U CaMOCTOSTENHbHO
MIPUMEHSITH UX;
e BIAJETh HABBIKAMHM aHAJM3a YCJIOBHUS 3aJa4d M OINPEACIICHUS TMOAXOAIINX I PEIICHUS 3a/ad M3YYCHHBIX METOJOB WJIM HX
KOMOWHAINII;
® XapaKTepH30BaTh MPOU3BEACHUS UCKYCCTBA C YYETOM MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, UCIOIb30BaTh MATEMAaTHUYECKHE
3aKOHOMEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTRBE.



CopneprxaHre OCHOBHOT'O O0IIIEro 00pa3oBaHMsI [0 y4eOHOMY MPEAMETY

Copneprxanne KypcoB MaTeMaTHKU 5—6 Ki1accoB, anreOpbl U TeOMeTpuH 7—9 KiIaccoB OOBEIMHEHO KaK B MCTOPHUYECKHU CIIOKUBIIMECS JTMHUU
(uucnoBas, anreOpavyeckas, reomeTpuyeckas, (QyHKUHOHAIbHAs U Jp.), TAK U B OTHOCUTEIILHO HOBBIE (CTOXAacTUYECKas JHHHS, «peajbHas
MaTemaTukay). OTIelnbHO IPEICTaBICHbI JINHUS CIOKETHBIX 3a/1a4, HCTOpUYECKasi IMHUS.
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

Cornacno ®I'OC ocHoBHOro o0miero oOpa3oBaHUS B Kypc MaTeMaTUKU BBEICH pas3ien «Jlormka», KOTOpBI He Hpearoniaraer
JIOTIOJIHUTEIBHBIX YAaCOB HA M3YYEHHUU U BCTPAUBACTCA B Pa3jMuYHbIe TEMbl KypCOB MAaTeMaTUKU W MHGOPMATUKU U TMpeaBapsieTcs 03HAKOMJICHHEM C
3JIEMEHTaMU TEOPUH MHOXKECTB.
MHoxkecTBa M OTHOLICHHUS MEK1Y HUMH

MHOXeCTBO, Xapakmepucmuieckoe C80UCME0 MHOMXCecmed, SJIEMEHT MHOXECTBa, nycmoe, KOHeYHOoe, 0eCKOHeUHOe MHONMCECmEo.
[TonmHOXecTBO. OTHOILIEHUE MPHUHAJICKHOCTH, BKIIOYECHMS, PAaBEHCTBA. DIEMEHTHl MHOKECTBA, CIIOCOOBI 3aJaHUs MHOXECTB, pPACHO3HABAHUE
NOOMHONCECMS U INEMEHNO8 NOOMHONCECME C UCNONIb30BAHUEM KPY208 Diliepa.
Onepannu HAJ MHOKECTBAMH

[lepeceuenue u 00bEAMHEHUE MHOXKECTB. Paznocms MHOdMCeCms, 0ononeHue MHoxcecmsa. Mnmepnpemayus onepayuti Ha0 MHOMCECMEAMU C
nomowbio Kpy2oe Jiliepa.
DJIeMEeHTBbI JIOTUKH

Omnpenenenue. YTBepkIeHUs. AKCHOMBI U TeopeMbl. JlokazarenscTBo. JJokazaTenbcTBO OT MpoTUBHOTO. Teopema, oOpatHas nanHoi. [Ipumep
U KOHTPIIpUMED.
Bricka3biBaHUA

VICTUHHOCTD M JIO)KHOCTb BbICKa3bIBaHUS. CrodicHble u npocmule evickazvieanus. Onepayuu HAO BbICKA3LIGAHUAMU C UCHNONb308AHUEM
JIO2UYeCKUX CBA30K: U, WU, He. YCl08Hble 8bICKA3bIBANUS (UMNAUKAYULL).
Coaepixanue Kypca MaTeMaTHKH B 5—6 kiaccax
HarypajbHble ync/ia u HyJ1b
HarypajibHblii psii YMces U ero CBOicTBa

HatypanbHoe 4uciio, MHOKECTBO HAaTypaldbHBIX YHCENl M €ro CBOWCTBA, M300pa’keHHE HATypalIbHBIX YHCEN TOYKAMH Ha YMCIOBOM MPSMOA.
Hcnonb30BaHne CBOMCTB HaTypabHBIX YUCEI IIPU PEIIEHUH 3a/au.
3anuch ¥ YTeHHEe HATYPAJbHBIX YHCeJ

Paznuune mexny uudpoit m uwnciaoM. Ilo3unmoHHas 3amuch HATypaldbHOIO 4YHCIA, MMOMECTHOE 3HAu€HUEe LHUQPBI, pa3pslbl U KIacchl,
COOTHOLIEHUE MEXAY ABYMS COCETHUMU PA3PAIHBIMU €IUHUIIAMH, YTEHUE U 3aIIUCh HATYPAJIbHBIX YHCEIN.
OxpyrieHue HaTypaJbHBIX YHces

Heo6xoaumocth okpyrienus. [IpaBuino okpyrieHus HaTypalbHbBIX YHCEIL.
CpaBHeHMe HATYPAJIBHBIX YHcesl, CPaBHeHHe ¢ yncjaoMm ()

[ToHsiTHE O CpaBHEHMHM 4YHMCEINl, CPAaBHEHHE HATYPaJbHBIX YHCEN JIPYr C JAPYrOM M C HyJeM, MaTeMaTHuYecKas 3alHich CPaBHEHUH, CIIOCOOBI
CpaBHEHHUS YHCEIL.
JelcTBHA ¢ HATYPAJbHBIMH YHCIAMH

CrioxeHue ¥ BbIYMTAHNUE, KOMIIOHEHTHI CJI0KEHUSI U BBIYUTAHUS, CBSI3b MEXAY HUMH, HAXOKJIECHUE CYMMBbl U Pa3HOCTH, U3MEHEHHE CYMMBI U
Pa3HOCTHU MPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHHS M BBIUUTAHUS.



YMHOKEHUE U JIeNeHne, KOMIIOHEHTH YMHOXCHHS M JICTICHUS, CBSI3b MEKIY HUMHU, YMHOXXEHHUE U CIIO)KCHHE B CTOJOUWK, JIEJICHHE YTOJIKOM,
MPOBEpKa pe3yabTaTa ¢ MOMOIIBI0 TPUKUAKU U 0OPAaTHOTO JEHCTBUS.

[lepemecTUTENbHBINA U COUETATENbHBIN 3aKOHBI CIIOKEHUS U YMHOXKEHUS, paclpeeNUTEIbHBIN 3aKOH YMHOXEHHUSI OTHOCUTEIIBHO CIIOXKEHHUS,
000CHO8aHUE AN2OPUMMOB 8bINOTHEHUS APUPMeMULecKUX Oeticmeui.
CreneHb ¢ HATYPAJbHBIM MOKAa3aTe/eM

3anuch Ynciaa B BHJIE CYMMBI Pa3psIHBIX ClIaraeMbIX, MOPSIOK BBIMOJHEHUS JEHCTBUN B BBIPAKEHUSAX, COJEPKAIINX CTENEHb, BHIYMCICHHE
3HAYEHUH BBIPAXKEHUHN, COZEPKAIINUX CTETICHb.
YucnoBble BhIPAKEHUS

YucnoBoe BbIpaKEHHE U €ro 3HaYeHHE, OPSAOK BBIOJIHEHUS ACHCTBHIA.
Jlesenne ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HaTYpallbHBIX YHCEIl, c8olicmea oeneHus ¢ ocmamkom. [IpakTudyeckue 3a1a4u Ha IEJIEHUE C OCTATKOM.
CBoiicTBa M IPU3HAKY 1eJTMMOCTH

CBolicTBO AenuMocTd CyMMbl (pasHocTu) Ha uucio. [lpusnaku nemumoctu Ha 2, 3, 5, 9, 10. llpusuaxu odemumocmu wua 4, 6, 8, 11.
Hokazamenvcmeo npusnaxos oenumocmu. PenieHne mpakTHYeCKUX 3aa4 ¢ MPUMEHEHHEM ITPU3HAKOB JICTTMMOCTH.
Pa3noxeHue ynciia Ha NPOCThIe MHOKUTEIH

[TpocTthie U cocTaBHBIE YUCIIA, pewemo Ipamocghena.

PasnojkeHrne HaTypallbHOTO 4YHClia HAa MHOMHUTENH, Pa3lOXKEHHEe Ha MPOCTble MHOXHUTENU. Koauuecmgo Oenumeneii 4ucida, aicopumm
PA3N0ACEHUS YUCTA HA NPOCble MHONCUMENU, OCHOBHAS Meopema apupmMemuKu.
Auredpanyeckue BbIpasKeHUs

Hcnonp3oBanne OykB Juis OOO3HAYCHHS YHCEN, BBIYMCICHHE 3HAUEHHUS ajireOpanyuecKoro BBIPaKEHHUs, NPUMEHEHHE anreOpamdecKux
BBIPXXEHUH JIJIS 3aITUCH CBOMCTB apu(MeTHYecKuX IeHCTBUIL, MpeoOpa3oBaHue anreOpandeckiux BhIPaKEHUI.
JeauTenu U KpaTHble

Jenurtens U ero cBONCTBa, OOUIMIl MenuTenb ABYX M Oojee yuces, HAUOONBIINI OOLIUIl NenuTenb, B3aMMHO MPOCTHIE YHCTa, HAXOXKICHUE
HauOoubiiero odmiero aenutens. KpatHoe u ero cBoiicTBa, o0iiee KpaTHOE JBYX U O0Jiee uncell, HauMeHbIee 00Iee KpaTHOE, CIIOCOObl HaX0XKIEHUS
HAaUMEHBIIIETO 00IIEro KPaTHoro.
Jpoou
OO0ObIKHOBEHHBIE IPOOH

Homns, gacte, ApoOHOE uwncio, npolb. [[poOHoe umcio kak pe3ynbrar neneHus. [IpaBuiibHbIE W HEMpaBWIbHBIE JpoOM, CMelIaHHas IpoOb
(cMmenaHHO€e YucIo).

3anmuch HATypalbHOTO 4YWCIIAa B BHUJE ApOoOW C 3aJaHHBIM 3HAMEHATelleM, MpeoOpa3oBaHUE CMENIAHHOW IPOOHM B HENPaBHIBHYIO NPOOb |
Ha000pOT.

[TpuBenenue apobeit k 00meMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpOOei.

CrnosxeHue ¥ BRIYUTaHHE OOBIKHOBEHHBIX JIpo0Oeii. YMHOKEHHE U IeTIeHuEe OOBIKHOBEHHBIX APOOEH.

ApudmeTrndeckue IeHCTBUS CO CMEIIaHHBIMU JIPOOSMHU.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvbl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OelCEU.
JecsiTu4aHbIE APOOH



Ilenast u gpoOHas yactu aecaTudHoil apoOu. IlpeoOpazoBanue necATHUHBIX ApoOeil B 0ObIKHOBeHHBIE. CpaBHEHHE JECATUYHBIX IPOOEH.
CroxeHre M BBIYUTAHUE JECATUYHBIX ApoOeil. OKpyrieHne NecATHYHBIX ApolOel. YMHOXKEHUE U JeJIeHUE NeCATHYHBIX ApoOell. I[Ipeobpaszosanue
00bIKHOBEHHBIX Opobell 8 Decamuutble Opodou. Koneunvie u beckoneunvle decamuunvle OpooU.

OTHoLIeHHMe ABYX YHCel

MacmTab Ha mane u kapte. [Ipornopiuu. CBolicTBa MponopIui, IpUMEHEHUE TPOITOPIIMA W OTHOIICHUH MPU PEIICHUH 3a/1a4.

Cpennee apudpmerudeckoe ymuces

Cpennee apudmernyeckoe AByX uyucenl. HM3o0pakeHue cpeanero apuMeTHyeckoro IBYX UHCEN Ha YHCIOBOM mpsmoi. Pemenue
MPAaKTUYECKHX 33/1a4 ¢ IPUMEHEHUEM cpelHero apudmerndeckoro. Cpednee apugpmemuueckoe HECKONbKUX YUCE.

IIpoueHTHI

[TonsiTue npoueHTa. BeluncieHne NpouUeHTOB OT YKUCIA U YMCiia 110 U3BECTHOMY IIPOLIEHTY, BBIPAXEHUE OTHOILIEHUS B IpolLeHTax. Pemenue
HECJIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOLIEHTaMHU.

JuarpamMmsl

Cronbyarbie 1 KpyroBele quarpammbl. M3pnedyenne nndopmanuu u3 auarpamm. HM3obpasicerue ouazpamm no 4Yucio8blm OAHHbIM.

PanuonanbHbIe YncIa

[ToJsi0kUTEIbHBIE U OTPHIIATEIbHBIE YHCJIA

N3o0pakenune uucen Ha YUCIOBOM (KoopauHaTHOW) npsiMod. CpaBHeHHe uucera. Moayib 4yucia, reoMeTpudecKkass HHTEPHpeTaust MOTyJIs
yrcina. J[edCTBUS C MOT0XKUTENbHBIMU U OTPUIIATEIbHBIMH YUCIaMU. MHOXECTBO L[EJIBIX YUCEIL.

ITonsiTue 0 paunoHaabHOM uHcie. [lepsuunoe npedcmasieHue 0 MHOMCeCmee payuoHAIbHbIX Yucel. JJeNCTBUS ¢ paluOHAIbHBIMU YUCIIaMU.

Pelnenue TeKCTOBBIX 3a1a4

EauHunbl u3MepeHMii: JUIMHBI, IUIOIIAAM, oObEMa, MAacChl, BPEMEHH, CKOPOCTH. 3aBHCHUMOCTH MEXIYy €IWHULIAMU H3MEpPEHHUS KaXKIou
BEJIMYMHBI. 3aBUCUMOCTH MEX]y BETMYMHAMHE: CKOPOCTb, BPEMsl, paCCTOSIHUE; TPOU3BOAUTENLHOCTD, BpeMs, paboTa; 11eHa, KOJIUYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHUECKHUE A€l CTBUA

Pernenne TekcTOBBIX 3a/1a4 apupMeTHUIECKHM criocoOoM. Mcnonp3oBanue TaOIHI, CXeM, YepTeKel, IPYruX CPECTB MPEACTABICHUS JaHHBIX
IIPU pEIICHNH 3aJauu.

3agaun Ha IBMKeHHE, pa00Ty M MOKYIIKH

Pemiennie HeCIOKHBIX 33]a4 HA JIBUKEHUE B IMPOTUBOIOJIOKHBIX HANpaBJIE€HUSX, B OJHOM HaIlpaBJIEHUH, ABM)KEHUE IO PEKE 10 TEUYEHUIO U
NpOTHUB TeueHus. Penienne 3a1a4 Ha COBMECTHYIO padoTy. [Ipumenenue npobeii mpu penieHnu 3aaad.

3agaum HA YaCTH, 101, IPOLEHTHI

Pemenne 3ama4 Ha HaXOXKJIEHUE YaCTH YMCIA M YHCIa MO ero 4acTtu. PemieHue 3amady Ha mpOEHTH U aoiu. [IpuMeHeHne mponopiuil mpu
pelIeHnH 3a1au.

Jlornuyeckue 3agaun

Pemenrie HeCIOXKHBIX JIOTUYECKUX 3a/1ad. Peuenue 102uueckux 3a0a4 ¢ nomowwio epaghos, mabauy.

OcHOBHbBIE METO/IbI PellleHUs] TEKCTOBBIX 3a7a4: apudMETHIECKHA, Tepedop BapHaHTOB.

Harnsanas reomerpust

Ourypsl B okpyxaromieMm Mupe. Harmsiiaeie npeacraBieHus o purypax Ha MiIoCKOCTHU: TpsiMasi, OTPE30K, JIyd, YroJ, JIOMaHasi, MHOTOyTOJIbHUK,
OKPYKHOCTb, KpYyT. UeThIpeXyroibHUK, MPSIMOYTOJIbHUK, KBapaT. TPpeyroiabHUK, 610bl mpey2onbHUukos. Ilpasunbrvlie Muocoy2onbHukuy. V300paxenue
OCHOBHBIX T€OMETPUUECKUX PUTYp. B3aumnoe pacnonodxcenue 08yx Npsambvix, 08YX OKPYHCHOCMEL, NPAMOU U OKpysxcHocmuy. JITMHa OTpe3Ka, JTOMaHOM.



Enununer nsmepenus umHbl. [loctpoenue orpeska 3amaHHOM aiuuHbL. Bunbsl yrimos. I'papycHas mepa yria. MsmepeHue M mocTpoeHue yrioB C
IIOMOILBIO TPAHCIIOPTUPA.

[lepumerp MmHoroyronbHuka. IlonsThe 1uomaau GuUrypsl; €QUHMULBI W3MepeHus Imomanu. Ilnomane npsAMOyrojlbHUKa, KBajapara.
[TpubnmxenHoe n3MepeHue miomanu GUryp Ha kierdyaToi Oymare. Pasnosenuxue gueypuol.

Harnsinaele mpencTaBieHHst O MPOCTPAHCTBEHHBIX (Urypax: KyO, Mapajuleienumnes, mpu3Mma, nupamyjaa, map, chepa, KOHyC, LMIMHAP.
N300pakeHre MpoCTpaHCTBEHHBIX GUTYp. [Ipumepsi cevenuii. Mnozoepannuku. Ilpasunvivie mrocoepannuxu. IIpumepsl pa3BepTOK MHOTOTPAHHUKOB,
LWIMHIpPA U KOHYCA.

[Tonsitre o6beMa; eTMHULIBI 00beMa. OOBEM IPSIMOYTOJIEHOTO Tapaslieyenuiesia, Kyoa.

[TonsTue o paBeHctse ¢puryp. LieHTpanbHas, oceBas U 3epkaibhas CAMMETpUU. M300paxeHne CUMMETPUYHbIX (QUryp.

Pemenune npakTHueckux 3aqad ¢ MpUMEHEHHEM IPOCTEUIIINX CBOMCTB (uryp.

HcTopust MaTeMaTHuKH

Ilosenenue yugp, 6yke, uepoziugos 6 npoyecce cyema u pacnpeoeienus npooykmos Ha Jlpesnem bausxcnem Bocmoke. Ceasb ¢
Heonumuuecxoii pesontoyuetl.

Pooicoenue wecmuoecamepuunoii cucmemut cuucienus. [losaenenue decamuunou 3anucu qyucei.

Pooicoenue u passumue apugpmemuxu namypanvuwix uucen. HOK, HO/[, npocmeie uucna. Pewemo Spamocgena.

Tosenenue Hyna u ompuyamenvbHuix yucen 8 mamemamuxe opesnocmu. Ponv /[uopanma. Ilouemy (—1)(—1) =+1?

Ipobu 6 Basunone, Ecunme, Pume. Omkpvimue oecsmuunvix Opobei. Cmapunhvie cucmemvl mep. [lecimuyHnvle OpodOU u mempuyecKkdas
cucmema mep. JI. Macrnuyxuii.

Conep:xkaHue Kypca MaTeMaTHKHU B 7-9 Kjaccax

Auredpa

Yucaa

PanunonaJibHbIE YHCJIA

MHoxecTBO panuoHaNbHBIX uMceld. CpaBHEHHME palMOHANbHBIX 4YHucel. JleWcTBUA ¢ palMOHANbHBIMU 4HCIaMu. [Ipedcmaenenue
PAYUOHATLHO20 YUCIA 0eCAMUUHOU OPOObIO.

HppanuoHajbHble YHCIA

[TonsTHe MppanroHaIbHOTrO yncia. Pacno3HaBanue uppannoHanbHbIX uncel. [IpuMepsl qoka3atenbcTB B anredpe. MppanunoHaabHOCTh YKcaa

\/E . Ilpumenenune B reometpun. Cpagnenue uppayuonanbHuix yucen. Muooicecmeo oelicmeumenbmbix yucei.

ToxnecTBeHHBbIE IPe0OPa30BaAHUA

YuciioBble 1 0yKBEHHbIEC BbIPAKEHUS

Boipakenue ¢ nepemeHHoON. 3HaueHe BbIpaykeHus. [loacTaHOBKA BBIpA)KEHNUI BMECTO ITEPEMEHHBIX.

Henble BoIpaeHust

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTesieM U ee cBoiicTBa. [IpeoOpa3zoBaHus BEIpaXXEHUI, COJIEpKAIUX CTETIEHU C HATYPaJbHBIM ITOKa3aTeNIEM.

OpHowneH, MHoOrowieH. JleWcTBUS C OAHOWIEHaMH M MHOTOWIEHaMH (CJIOXEHHE, BbIUMTaHUE, YMHOXeHHe). DopMysbl COKpalIEHHOTO
YMHOXKEHUS: Pa3HOCTh KBaJIPaTOB, KBAIpaT CyMMBI M pa3HOCTH. Pa3no)keHne MHOTOUIeHa HA MHOXKUTEINN: BEIHECEHHE OOIIEr0 MHOXKHUTEIS 32 CKOOKH,
2PYNNUPOBKA, NPUMeHeHUue POPMYI COKPAUWEeHHO20 YMHOod cenus. Keaopammuwiii mpexunen, paznosicenue keaopammo2o mpexuieHa Ha MHONCUMENU.

JIpoOHO-panuOHAIbHbIE BBIPAKEHHUS



Crenenb ¢ 1enbIM nokazateneM. [IpeoOpa3oBanue ApoOHO-TMHEHHBIX BBIPAKEHHI: CIIOKEHHE, YMHOXKEHHUE, AeNeHne. Areedpaudeckas opodu.
Honycmumvle 3nauenus nepemenHvix 6 OpoOHO-payuoHarbhulx evipadxcenusx. Coxpawenue ancebpaudeckux opobeil. Ilpusedenue ancebpauieckux
Opobetl k obwemy 3Hamenamento. leticmeus ¢ aneedpauyeckumu OpooAMU. CIOdNCEHUe, BbIUUMAHUE, YMHOJICEHUe, OelleHUe, B036e0eHUe 8 CIENEeHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCAuUX 3HaAK MOOYJIA.

KBaaparnblie kopHu

Apudmernueckuii KBagpaTHbI KopeHb. [IpeoOpazoBaHue BBIpaXEHHUN, COJEPKAIIUX KBAJApPATHbIE KOPHHU: YMHOXXEHUE, JICJICHUE, BEIHECCHHE
MHOKUTEJNS U3-T10]] 3HAKa KOPHS, 8HeCeHue MHONCUmeJsi N00 3HAK KOPHSL.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHus

[lonsitue ypaBHEHUSI W KOpHS ypaBHEHHS. [Ipedcmasnenue o pasHocunbHocmu ypaeuenuti. Qbracme onpedeieHus ypasHenus (oOnacmo
00NyCMUMbIX 3HAYEHUL NePeMeHHOL).

JInHeiiHoe ypaBHeHMe M er0 KOPHH

Pemennie nuHEWHbIX ypaBHeHUH. Jluuelinoe ypasHnenue c¢ napamempom. Konuuecmeo KopHell NuHeliHo20 ypasHeHus. Pewenue nunetinvix
VPasHeHUuli ¢ napamempom.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBagparueie ypaBHeHus. HenosiHble KBajgpaTHble ypaBHEHMs. [IMCKpMMUHAHT KBaJApaTHOTO ypaBHeHHs. DopMyiia KOpPHEH KBagpaTHOIO
ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema. PenieHne KBaJpaTHBIX YpaBHEHHM:MCIOIb30BaHUE (HOPMYIIBI IS HAXOXKACHUS
KOpHEH, epaghuueckuii memoo peuienus, pasiodxtceHue Ha MHOMXCUmenu, noobop KopHel ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo xopmetl
K8AOPAMHO20 YPABHEHUs 8 3ABUCUMOCTIU OM €20 OUCKpumMuHanma. buxeadpamuvle ypaeuenus. Ypasnenus, ceooumvlie K JTUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

JIpo0HO-paliOHA/IbHbIC YPABHEHUS

Pemenne npocreimmx qpoOHO-THHEUHBIX YpaBHEHUHN. Peuenue OpoOHO-payuoHaibHbIX YPAGHEHUII.

Memoowbl pewienus ypagueHutl: Memoobl pasHOCUTLHBIX NPeobpa308anUll, Memoo 3aMeHbl NnepemMenHoll, epaguyeckuii memod. Hcnonvzosanue
CB0UCME (YYHKYUL NPU peleHUU YPaBHEeHULL.

Tpocmeiiuue uppayuonarvhvie ypasnenus suda | f (x) =a, \/f (x) = \/g (x) -

Ypasnenus suoa x"=a .Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHU#

VYpaBHeHHe ¢ AByMs MepeMeHHbIMU. JInHeliHOe ypaBHEHHE C ABYMs MEepeMEHHBIMU. [Ipamas xax epaghuyeckas unmepnpemayus JTUHEUHO20
VpasHenusi ¢ 08yMs NepeMeHHbIMU.

ITonsTHE cucTeMsbl ypaBHEHUN. PelieHne cucremMsl ypaBHEHUN.

MeTopl pemeHns CHCTEM JIMHEWHBIX YPaBHEHUHN C ABYMS IEPEMEHHBIMU: 2paghuyecKull Memoo, Memoo CJLOH#CeHUsl, METOJT TIOJICTAHOBKH.

Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnosbie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB. [IpoBepka cripaBeIlTMBOCTH HEPABEHCTB MPHU 3aIaHHBIX 3HAYCHUSX IEPEMEHHBIX.



HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. OOracme onpedenienus HepaseHcmea (001acms 0ONYCMUMbBIX 3HAYEHU
NnepemMeHHOU).

Pemenne nMHENHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u e2o pewenus. Pewenue k6aopamnuix HepaseHcme: UCNOIb3068AHUE CEOUCME U 2PAUKa K6aOpamuyHou GyHKYuu,
Memoo UHMepPBAanos. 3anuco peuieHus KeaopamHo20 HepaseHcmed.

Pewenue yenvix u 0pooHo-payuoHanbHuIX HEPAGeHCME MemoooM UHMEPEAIO6.

CucremMbl HEpaBeHCTB

CucrteMbl HEpPaBEHCTB C OJHOH NepeMeHHOH. PemieHne cucreM HEpPaBEHCTB C OAHON NMEPEMEHHOM: JHMHEWHBIX, KéaopamHuix. VI300paxeHnue
peLIeHHs] CUCTEMbI HEPABEHCTB Ha YUCIIOBOM MPSIMOiL. 3aNnCh pelieHus: CHCTEMbl HEPABEHCTB.

DOyHKIUUHA

HousiTne pyHKuumn

JlekapToBBI KOOpAMHATHI Ha IUIOCKOCTH. DopMupOBaHME MPEICTABICHUA O METAIpPEAMETHOM IMOHITHU «KOOpAWHATH». CIOCOOBI 3aaHus
GbyHKUMH: aHATUTUYECKUH, rpaduueckuii, Tabmuunblid. I'paduk Gynxuuu. [Tpumeps! GyHKIuil, MogydaeMbIX B IpOLECCe MCCIEIOBAHUS PA3IUUYHBIX
peanbHBIX MPOIECCOB M pelieHus 3a1ad. 3HaueHne (yHKuud B Touke. CBOMCTBa (DyHKIMIA: 007acCTh ONpEaesieHHsl, MHOXKECTBO 3HAUCHUH, HYJIH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YEemMHOCHMb/HeuemHoCmb, TPOMEXKYTKH BO3pacTaHuss M yObIBaHMsA, HauOoJblllee M HAaUMEHbIEE 3HAYEHUS.
HccnenoBanmne GpyHkmmm 1o ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie ¢oynkyuu.

JIuneiinas pyHKuus

CaoiicTBa 1 rpaduk TMHEHHON QyHKIMH. YTI0BOM Ko3QuireHt npsmoil. Pacnionoxenue rpaguka 1MHEHHON QYHKIIMU B 3aBUCUMOCTH OT €€
YIJI0BOro KO3 duIMeHTa u cBoOOHOTO uieHa. Haxoocoenue kodgpuyuenmos nunetinou GynKkyuu no 3a0aHHbIM YCI08UAM: NPOXOHCOEHUE NPAMOU
yepes 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOICOEHUE NPAMOT Yepe3 OaHHYI0 MOYKY U NApanlebHO OAHHOU NPAMOU.

KBagparnunas pyHKuus

CgoiicTBa u rpaduk kBaapatudHoi ¢yHKUMU (mapadona). [locmpoenue epaguxa xeadopamuunou GyHkyuu no mouxam. Haxoxaenue Hymnei
KBaJpaTUUYHON DYHKIMH, MHOICECBA 3HAYUEHUT, NPOMENHCYMKOB 3HAKONOCIMOAHCMEA, NPOMENCYMKOE MOHOMOHHOCIU.

OOpaTHasi NPONOPIUUOHAIBLHOCTH

. K k
CaoiicTBa pyHkuu y=—y = —. I'unep6oua.
X X
I'pagpuxu pynkyuii. Ilpeobpaszosanue cpagura pynkyuu 'y = t (X) 011 nocmpoenus epaguxoe @pynkyuii 6uoa y = af (kx+b)+c.
. k
I'pagpuxu pynkyuii y=a+——, y=~/x,y=3¥x, y=|x.
X+Db
IMocaenoBaTeILHOCTH U MPOTPecCHH
YucnoBas TOCIENOBATENbHOCTh. [IprMepsl UYMCIOBBIX TMOCIENOBAaTENLHOCTEH. beckoHeuHble mMOCiIenoBaTeNbHOCTH. ApupMeTHdIecKas
nporpeccust U ee CBOMCTBa. | eomeTpuieckas nmporpeccus. Popmyna obwieeo uieHa u cymmbvl N NEpevlx UIeH08 apuhmemuieckoll u 2eomempuieckou
npoepeccuil. Cxo0auasacsa ceomempuyecKkas npocpeccus.

Pemienue TeKCTOBBIX 32124
3agaun Ha Bce apudMeTHYECKHE AeliCTBUS



Pemenne TekcTOBBIX 3a7a4d apudMeTHdecKuM crocoOom. Mcmonb3oBanue TabIUIl, CXeM, YePTeKeH, IPYTUX CPEACTB MPEICTABICHHS JaHHBIX
MIPH PENICHUU 3a]a4H.

3aiauyu HA AIBUKeHH e, Pad0Ty M MOKYNKHU

AHann3 BO3MOXHBIX CUTYyallUld B3aWMMHOTO PACIIOIOXKEHUS OOBEKTOB MPU HX JBHKEHUH, COOTHOIICHHS] 0OBEMOB BBHITIONHSIEMBIX PabOT MpH
COBMECTHOI1 pabore.

3agauu HA YACTH, 10JIH, POIEHTHI

Pemennie 3a1au Ha HaxOXKJEHHE YaCTH YHCIAa U YMCIa MO ero 4actu. Pemienue 3amad Ha mpoueHTHl U aonu. [IpumeHnenue nponopuuil mpu
pEIIeHNH 3a/ad.

Jlornueckue 3agauu

Pemenune nmoruueckux 3anad. Peuterue no2uyeckux 3a0ay ¢ nOMowbio epagos, mabauy.

OcHOBHbIE MeTO/bI pellleHHs1 TEKCTOBBIX 3aJa4: apudMeTudeckuil, anredpandeckuii, mepedop BapuaHTOB. [lepguunsie npeocmasienus o
Opyaux Memooax pewenus 3a0a4 (ceomempuueckue u epaguueckue memoowl).

CraTucTHKA ¥ TeOpHUs BEPOATHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe mpecTaBiIeHHe JaHHbIX, CTOJI0OUAThIe M KPYroBble AUarpaMMbl, TpaduKu, MPUMEHEHUE AUarpaMM U TpaduKoB IS
OIHMCAaHUsI 3aBHCHMOCTECH pEaJbHBIX BEIWYMH, W3BJICYCHHE WHQPOpPMAIMU W3 TaOimIl, auarpamMMm u TpadukoB. OmnucarenbHbIC CTATHCTUYCCKUE
MOKa3aTely YHMCIOBBIX Ha0OpOB: cpeaHee apupMeTHdeckoe, Mmeduara, HauOonbllee W HaMMEHbIlee 3HAYeHUS. Mepbl pacceuBaHMs: pa3Max,
oucnepcusi U cmaHoapmHoe OmKJIOHeHue.

CrnyuaitHas ©3MEHYMBOCTh. MI3MeHUHBOCTD TIpU U3MEpEHUsX. Pewarowue npasuna. 3axonomepHocmu 8 USMEHUUBHIX BETUUUHAX.

Cayuaiinblie cOObITHSI

CrnyuaiiHble OMBITHI (IKCIEPUMEHTHI), dJIEMEHTapHbIE CIydailHble COOBITHS (MCXOJbl). BeposTHOCTH 3rneMeHTapHbIX coOBITUH. COOBITHS B
CIIy9alfHBIX JKCIIEPHUMEHTAX M OJIATOMPUSATCTBYIOIINE dJIEMEHTapHBIC COOBITHS. BeposTHOCTH CilydallHBIX COOBITHNA. OMBITBI ¢ PABHOBO3MOKHBIMHU
AIIEMEHTapHBIMU COOBITUSAMU. Kiaccuyeckue BEpOSTHOCTHBIE OMBITHI C MCIOJB30BAHUEM MOHET, KyOUKOB. [IpedcmasieHue cobvimuii ¢ nOMoubo
ouazpamm Diinepa. [Ipomusononodicuvie cobvimus, ooveounenue u nepeceverue coovimuil. Ilpasuno cioscenus eeposmuocmeti. Cnyyaunsiii 66100p.
IIpeocmasnenue sxcnepumenma 6 sude oepesa. Hezagucumvie cobvimus. Ymnooicenue eeposmuocmetl Hezagucumvlx coovimuti. Ilociedosamenvhvie
Hezasucumvle ucnvimanus. [IpencraBieHne 0 He3aBUCUMBIX COOBITUSX B KHU3HH.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanoexu, ¢haxmopuan uucia. Couemanus u uucio codemanuu. Dopmyna uucia coyemanuu. TpeyeonbHuk
Iackana. Onvimvl ¢ OONLUWUM YUCIOM PABHOBO3MOICHLIX DIIEMEHMAPHbIX COObIMull. Bbiuucienue eeposimuocmeli 8 ONbIMAX C NPUMEHEHUEeM
Komounamopuwix popmyn. Ucnvimarnus bepnynnu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu ucnsimanuil bepnynnu.

Chyuaiinvle éeuyunbl

3nHakomcmeo co CryYauHLIMU GeNUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEemHbIX CHyYauHulx eenuduH. Pacnpedenenue eeposmmuocmeil.
Mamemamuueckoe oocudanue. Ceoticmea mamemamuveckoeo odcudanus. Ilonamue o 3axkoHe 6onvwux uucen. Mzmepenue 6eposmHocmell.
Ilpumenenue 3axona OONLUWUX YUCEN 8 COYUOLOSUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, ODecneyeHUuu 6e30NacHOCmU HACeNeHUs 6 Ype38blUaliHblX
CUmMyayusix.

I'eomerpus

I'eomerpuueckue Gpurypsl

@urypsl B reoOMeTPHH U B OKPYKal0LeM MHpe



['eomerpuueckas purypa. @opMupoBaHue MPeICTaBICHUH 0 METAPEIMETHOM MOHATHH «pUTypay.

Touka, TMHUA, OTPE3OK, MpsAMasi, Ty4, JJOMaHasl, INIOCKOCTh, YToJl, OMCCEKTPHCa yIJia U € CBOWCTBA, BUJBI YITIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpHsl reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi FeOMETPUYECKUX QUTYP.

MHoroyrojbHuKH

MHOroyronbHMK, €ro 3J€MEHTHI U €ro CBOMCTBa. Pacro3HaBaHne HEKOTOPBIX MHOTOYTOJIBHUKOB. BblnyKivle u HeblnyKivle MHO20Y20NbHUKU.
IIpaBuibHBIE MHOTOYTOJIBHUKHU.

Tpeyronsuuku. BeicoTa, Meanana, OUCCeKTpHUca, CpPEHss IMHUS TPEYroJibHUKa. PaBHOOEpEHHBIN TPEyrojabHUK, €r0 CBOMCTBA U IMPU3HAKH.
PaBHOCTOpOHHMI TpeyronbHUK. IIpsAMOYrosIbHBIA, OCTPOYTOJIBHBIA, TYIOYTOJIBHBIM TPEyroJbHUKHU. BHemHue yribsl TpeyrojbHHKa. HepaBeHCTBO
TPEYrOJIbHUKA.

YersipexyronpHuku. llapamnenorpamm, pomO, MpsSMOYTOJbHMK, KBajapar, Tpamenus, paBHoOenpeHHas Tpamernus. CBoilcTBa M TNpHU3HAKH
napajesnorpaMma, pom0a, mpsiMoyrojibHHUKa, KBapara.

OKpYyKHOCTB, KPYI

OKpy’>KHOCTb, KpyT, UX JJEMEHTHl M CBOWCTBA; LIEHTPAJIbHbIE U BIHCaHHbIE yribl. KacarenbHas u cekywjas K OKPYKHOCTH, UX CGOUCMEA.
BrucanHnble 1 ONIMCAaHHBIE OKPYKHOCTH ISl TPEYTOJIbHUKOB, Yemblpex)y201bHUKO8, NPABUTIbHBIX MHO20Y20NbHUKOG.

I'eomerpnueckue Gurypsl B npocTpaHcTBe (00beMHbIE TeJa)

Mhnozcoepannuk u eco anemenmul. Hazeanus MHO202PAHHUKOS C PA3HbIM NONOJICEHUEM U KOauyecmeom cpaneu. 11epBuUHbBIC IPEACTABICHUS O
nupamyie, napajvienenumnesae, npusmMe, chepe, mape, IMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBOUCTBAX.

OTHowmeHust

PasencrBo puryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IprU3HAKN paBEHCTBA TPEYTOJIbHUKOB.

ITapaieJbHOCTH NPAMBIX

[Tpu3Haky u cBOMCTBA NapaAJUIEIbHBIX NPAMbIX. Akcuoma napannenvnocmu Eexnuoa. Teopema Daneca.

ITepnenauKyaspHBbIC NPSIMbIE

[Tpsimoit yros. Ilepnennukynsap k mnpsmoil. Hakionnas, mpoeknus. CepequHHBIA NEpHeHIUKYNIAp K oTpe3Ky. Ceoilicmea u npusHaku
nepneHOUKyIAPHOCIUL.

Ilooooue

IIponopyuonanvusie ompesxu, nooodue gueyp. IlooobHvie mpeyeonvruku. Ilpusnaxu noooodous.

B3anmHoe pacnosio:keHue npsiMoi U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenns n BbIYUCICHUS

Beanunnbl

[Tonsitue Benuuunsbl. [{nuna. 3mepenue mummebl. Equanns! namMepenus JuiMHbl. Bennuuna yria. ['pagycHas mepa yria.

[TonsiTre 0 muTOMIAAM MIIOCKOM (GUTYPHI U ee cBolicTBax. M3mepenue miomanei. EquHUIB n3MepeHus TUTOMIaIH.

[TpencraBienue 06 oobeme U ero cBoiicTBax. M3smepenue oobema. EauHuUIBI n3MepeHus: 00beMOB.

HN3mepeHuss ¥ BbIYMCICHUS

WNHCTpyMEHTBI A1 U3MEPEHUH M TOCTPOCHWM; M3MEPEHUE U BBIUMCIECHME YIVIOB, JJIUH (paccTOsSHUM), mIomaneil. TpuroHomeTpuyeckue
(GYHKLIMU OCTPOro yIiia B MPsIMOYTOJIbHOM TPEYroJbHUKE 1puconomempuueckue yyHkyuu mynoco y2ia. BeluucieHue 371eMEeHTOB TPEyrojlbHUKOB C
HCTOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHUH. DOpMyIbl IUIOIAAM TPEYroibHUKA, MapajulejorpaMma M €ro 4acTHBIX BUAOB, (hopMysibl
JUTHHBI OKPY>KHOCTH U Tutoaan kpyra. CpaBHeHHE U BBIYHMCIICHHE 1uTomianei. Teopema [Tudaropa. Teopema cunycos. Teopema kocumnycos.



Paccrossnus

Paccrosiane Mexty Toukamu. PaccTosiHue oT Touku A0 npsmMol. Paccmosinue mexcoy ucypamu.

I'eomeTpuueckue NoCTpoeHU

['eomeTpuyecKue MOCTPOSHUS ISl WILTIOCTPAIIMUA CBOMCTB T€OMETPUIECKHIX (DUTYD.

WHCTpyMEHTBI ISl TOCTPOCHUMN: LIUPKYIIb, INHEHKA, YTOIbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u JUHEeUKou: nocmpoenue OUcceKmpucsl
yena, nepneHOUuKYIapa K Npsamot, yeid, paeHo20 OaHHOMY,

Ilocmpoenue mpey2orbHUKO8 NO mpem CMOPOHAM, 08YM CIMOPOHAM U V2l MeXCOy HUMU, CIOPOHE U 08YM NPUNEHCAUUM K Hell YeTaM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckne nmpeodpazoBaHus

IIpeoOpa3oBanus

[Tonstue nmpeobpazoBanus. [IpencraBinenrue o MeTanpeIMETHOM MOHSATUH «IIpeoOpazoBanuey. [1odobue.

JBuKeHust

OceBas U IIEHTpaIbHAsI CHMMETPUS, HOBOPOM U NApaLlesbHblil nepeHoc. Kombunayuu 08udicenuti Ha n10CKOCMU U UX C80UCMEa.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BexkTopsl

[TonsiTue BekTOpa, AEHCTBUS HaJ BEKTOPAaMH, HCIIOJIb30BAHME BEKTOPOB B (PU3UKE, pA3I0JHCEHUE BEKMOpA HA COCMABNAIWUe, CKANAPHOe
npoussedeHue.

Koopaunarsi

OcCHOBHBIE TIOHATHUS, KOOPOUHAMbL 8eKMOPA, paccmosnue mexcoy moukamu. Koopounamei cepedunsvt ompesxa. Ypaeuenus gueyp.

Ipumenenue eekmopos u KoopouHam O peueHusi NPOCMEUUX 2eOMEeMPULECKUX 3a0a.

Hcropust MaTeMaTHKHU

Bosnuknoeenue mamemamuxu kax nayku, smanul ee paseumus. Ocnoguvie pazoenvl mamemamuxy. Boloarowuecs mamemamuky u ux 6x1ao 6
passumue HayKu.

beckoneunocmo mnooicecmea npocmoix uucen. Yucna u onunvl ompeskos. Payuonanvuvie yucna. [lompedbnocms 6 uppayuoHanbHbix YUCIaX.
LlIkona IMugazopa

3apoorcoenue ancebpwl 6 neopax apugpmemuxu. An-Xopesmu. Pooxcoenue dyxeennou cumeonuxu. I1. @epma, @. Buem, P. [lexapm. HUcmopus
80NPOCA O HAXOMHCOEHUU POPMYI KOpHel aneebpauyeckux ypagueHull cmeneret, oonvuux yemoipex. H. Tapmanws, [oc. Kapoano, HX. Abenw, D.
Tanya.

Tlossnenue memooa KoOOpOUHAM, NO3BONANOWE20 NEPEBOOUMb ceoMempuydecKue 00beKmul Ha A3bIK aneeopul. [losaenenue epaguros ynkyuil. P.
Hexapm, I1. @epma. [Ipumepvt paznuynvix cucmem KOOPOUHAM.

3adaua Jleonapoo Iluzancxoeo (QPubonayuu) o kponukax, yucia Qubonayuu. 3adaua o waxmamuoui docke. CX00UMOCMb 2e0MempPuUdecKoll
npozpeccuu.

Hcmoku meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuvie uepsvi. 11. @epma, B.Ilackanw, A. Bepnyniu, A.H.Koimoeopos.

Om 3emnedenus k ceomempuu. Ilugazop u eco wxona. @anec, Apxumeo. [lnamon u Apucmomens. [locmpoenue npagunrbHbIX MHO20Y20/IbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyba. Hcmopus uucia w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobayesckuil.
Hcmopusa namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.



Acmponomus u ceomempus. Ymo u kax ysnanu Aunaxcazop, Spamocgen u Apucmapx o pasmepax Jlynol, 3emnu u Cornya. Paccmosanus om
3emau 0o Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponw poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H.U. Jlobauescxuii, I1.J1. Yeoviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 paszsumuu Poccuu: Ilemp |, wikona mamemamuyeckux u Hagueaykux Hayk, paseumue poccuiickozo ¢roma, A.H. Kpuinos.
Kocmuueckasn npoepamma u M.B. Kenowiu.

Conep:kanue Kypca MaTeMaTHKH B 7-9 Kiaccax (yriy0JeHHbIl YPOBEHb)

Auredpa

Yucaa

PanmnonanbHble ynciia

CpaBHeHue palMOHaNIbHBIX uucen. JefcTBUs ¢ panuoHanbHbIMU uuciamMu. KoHeuHble 1 OeckOHEeuHbIe JecaTuuHble apodu. IIpencraBienue
palMOHAIBLHOrO YKMCIa B BUJE NECATUUHON ApOOH.

HppaunonanbHbie Ynciia

[TonsiTve uppanMoHaNbHOrO yKcia. Pacno3HaBaHue uppanoHaabHbIX yncen. JlefcTBUs ¢ nppaluroHalbHbIMU ynciaamu. CBOIMCTBa AEHCTBUM €
UpPpalMOHAIBLHBIMY ynciiaMu. CpaBHEHHE HPPALMOHAIBHBIX YACE1. MHOXKECTBO I€HCTBUTEIbHBIX YUCEIL.

[IpencraBieHus 0 pacCIIMPEHUSAX YUCIOBBIX MHOYKECTB.

ToxnecTBeHHBIC IPE0OPa30BaAHUA

YucinoBble 1 OyKBeHHbIE BbIPAKEHHS

Bripaxkenue ¢ nepeMeHHOM. 3HaueHue BbIpaxkeHus. [loacTaHOBKa BEIpaKEHUI BMECTO IEPEMEHHBIX.

3akoHbl apupmMerndeckux aeictsuil. [Ipeodpa3oBaHus YUCIOBBIX BbIpaXKEHUI, COAEPKALIMX CTENEHU C HATypaJIbHBIM U LIEJIbIM [TOKA3aTEIEM.

MHuoro4/jeHsl

OpHouwneH, cTeneHb ogHOwIeHa. JlelcTBUs ¢ OJgHOWIEHaMHU. MHOrousieH, CTeneHb MHOrouYJeHa. 3HaueHus MHorowieHa. JledcTBus c
MHOT'OWJIEHAMHU: CIIO’KEHHE, BBIYMTaHHME, YMHO)XeHHue, jaeieHue. IIpeoOpa3oBaHue 1LenOro BbIpaXeHUS B MHOTouieH. PopMynbl COKpAIIEHHOTO
YMHOKEHUS: pa3HOCTh KBAJApaTOB, KBAJpaT CyMMbl M pa3HOCTH. PopMyiibl MpeoOpa3oBaHUsl CyMMbl U Pa3HOCTH KyOOB, KyO CyMMBbI M Pa3HOCTH.
PaznoxeHne MHOTOYJICHOB Ha MHOKMTENH: BBIHECEHHE OOIIEro MHOMKHUTENS 3a CKOOKHM, IPYNIHPOBKA, HCHOJIb30BaHUE (POPMYJ COKpAIEHHOIO
YMHO€eHUSI. MHOTOWIeHBI ¢ 0/1HOM nepemeHHoN. CTaHAapTHBIA BUJ MHOTOWIEHA C OJHOW EPEMEHHO.

KBanparssiii TpexuneH. KopHu kBaapaTHOro TpexwieHa. Pa3noxeHue Ha MHOXKUTENIN KBaJIpaTHOro TpexuieHa. Teopema Buera. Teopema,
oOpartHas Teopeme Bueta. Boienenue nomHoro kBajapata. Pa3noxxeHre Ha MHOXKHUTENN CLIOCOOOM BBIJIETICHUS ITOJIHOTO KBaIpaTa.

IonsTHE TOXKACCTBA

ToxaectBenHoe npeobpa3zoBanue. [IpeacraBneHne o TOXKAECTBE Ha MHOYKECTBE.

JIpo0HO-panuOHAIbHBIC BHIPAKEHHUS

Anrebpanueckas n1po0b. [IpeobpazoBanus BbIpaKEHUM, COIEPKAIMMX CTETICHHU C IEIBIM TToKazareneM. J[omycTuMbie 3HaUeHHs IEPEMEHHBIX B
IpoOHO-pallMOHANBHBIX BbIpaXkeHHax. CokpaiieHue anreOpamdeckux apoOeil. IlpuBenenue anredpanueckux apobeil Kk o0meMy 3HaMeHaTelIro.
JleiicTBus ¢ anredpandeckuMu ApoOsSIMU: CIOKEHUE, YMHOKEHUE, IEICHHUE.

[TpeoOpa3oBaHue BHIpAKEHUH, COACPIKAIINX 3HAK MOJTYJIS.

HNppanuoHajbHbIe BBIPAKCHUSA

Apudmernueckuil KBaJpaTHBI KOpeHb. JlOMycTHMble 3HAYEHHs NEPEMEHHBIX B BBIPAKEHHSX, COACPKAIIMX apUPMEeTHYeCKUe KBaJpaTHBIC
kopHu. [IpeoOpazoBaHue BeIpakeHHM, CoepKaIUX KBaIPAaTHbIE KOPHH.



Kopuu n-pix creneneid. JlomycTumble 3HAYeHHS MEPEMEHHBIX B BBIPAXKCHHUAX, COJAEpKAIIMX KOpHM N-bIX cremneHell. IIpeoOpazoBanue
BBIPAXKECHUM, COAEPKALUX KOPHU N-BIX CTEIECHEH.

Crenesb ¢ palMoHaJIbHBIM IIOKa3aresieM. [IpeoOpa3oBanue BhIpaXKEeHUH, COlEpKAILUX CTENEHb C PALMOHAIBHBIM [IOKAa3aTEIIEeM.

YpaBHeHust

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHus

IlonsiTe ypaBHEHUS U KOPHs ypaBHeHHUs. [IpeacraBienue o paBHOCUIBHOCTH YPAaBHEHUN U YPABHEHUSX -CIICACTBUSAX.

[IpencraBiaeHne 0 paBHOCUILHOCTH HAa MHOXKeCTBE. PaBHOCHIIbHBIE TPE0OpPa30BaHUs yPAaBHEHUH.

Mertoas! pelieHUsl ypaBHEHU

Metonabl paBHOCWIBHBIX IpeoOpa3oBaHUN, METOJl 3aMEHbl INepeMeHHOH, rpaduyeckuid meroa. Vcrosb30BaHHE CBOWCTB (YHKLUUN INpH
pellIeHnr ypaBHEHUH, UCII0JIb30BaHNUE TeopeMbl Buera /i ypaBHEHUI CTENEHHU BhILIIE 2.

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemenne nuHelHbIX ypaBHeHU. Konu4ecTBO KOpHEN JIMHENHOTO YpaBHEHHUsI. JIMHEHOE ypaBHEHHE € TapaMETPOM.

KBagpaTrHoe ypaBHeHHE H €er0 KOPHH

JIMCKkprMHMHAHT KBaapaTHOro ypaBHeHus. Dopmysna KOpHEH KBagpaTHOro ypaBHeHUs. KoinyecTBO INEHMCTBUTENBHBIX KOPHEW KBaJpaTHOTO
ypaBHeHHUs. PelieHne KBaJpaTHbIX YpaBHEHH: rpaduuyeckuil METo/ peleHus, UCIoJIb30BaHue (POpMyYJIbl AJIs HAXOXKACHUS KOpHEH, pa3iiojkeHue Ha
MHOKUTENH, MOAO0p KOpHEH ¢ MCHoiab30BaHUuEM TeopeMmbl Buera. bukBajpaTHble ypaBHEHUS. YpaBHEHHUS, CBOAUMBIE K JIMHEHHBIM M KBaJPATHBIM.
KBanpaTtHoe ypaBHEHuE ¢ mapameTpoMm. Pemenne npocTelmx KBaJpaTHbIX YPaBHEHUH ¢ TapaMeTpaMy. Pelenne HeKOTOphIX TUIIOB YpaBHEHUH 3 1 4
CTEIICHHU.

JIpo0HO-panuoOHAIbLHBIC YPABHEHUS

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH.

Mpocreiimue nppaunonaibubie ypasuenusi suaa: [ f (x) =a; \/f (x) =\/g(x) Vi) = a\ff(x}\{g(x} U MX pelieHue. Pemenue

UppalvoHaIbHBIX YpaBHEHUH Bua ./ f (X) =g (x)

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ OByMs nepeMeHHbIMU. PernieHue ypaBHEHUH B LenbIX uyuciax. JIuHeilHoe ypaBHeHue ¢ aByMsi nepeMeHHbIMH. ['paduueckas
HMHTEPNpETALUs JUHEUHOIO YPaBHEHHUS C ABYMS IEPEMEHHBIMU.

[IpencraBienue o rpaguueckoil HHTEPIPETALNN IPOU3BOIBHOIO YPAaBHEHUS C IBYMS IEPEMEHHBIMU: JIMHUU Ha IJIOCKOCTH.

ITonsTHE cucTeMBl ypaBHEHUI. PellieHne cucreM ypaBHEHUMN.

[IpencraBienne 0 paBHOCHIBHOCTH CHCTEM YPABHEHUM.

MeTonbl pelieHrss CUCTeM JHMHEWHBIX YpaBHEHUU C JIByMSl MEPEMEHHBIMH TpaUyuecKUil METOJ, METOJ CIIOXKEHHs, METOJl TMOJCTAaHOBKH.
KonnuecTBo pelniennii cuctemsl JIMHEHHBIX YpaBHEHNNA. CUcTeMa JIMHEHHBIX YPABHEHUN C TApAMETPOM.

Cucrtembl HETMHEWHBIX ypaBHEHUW. MeTOAbl PEIICHHs] CUCTEM HEJIMHEHHBIX ypaBHEHHI. MeToJ AelieHHsl, METOJ 3aMEHbl MEePEMEHHBIX.
OIHOPOAHBIE CUCTEMBI.

HepagencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeIlIMBOCTH HEPABEHCTB IIPH 33JaHHBIX 3HAYECHUSIX TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Jloka3zaTenbcTBO HepaBeHCTB. HepaBeHcTBa 0 cpeiHUX AJIS ABYX UUCE.



IlonsTHE O pemeHnn HepaBeHCTBA. MHOXKECTBO PELICHUN HEPAaBEHCTBA.

ITpencraBieHne 0 paBHOCUJIBHOCTH HEPABEHCTB.

JIvuHeitHoe HEpaBEHCTBO M MHOYKECTBA €ro pelieHui. Penienre MTMHEHbIX HepaBEeHCTB. JIMHEHHOE HEPABEHCTBO € MTapaMETPOM.

KBagpaTHOe HepaBEeHCTBO M €ro perieHus. Penienne KBagpaTHBIX HEPABEHCTB: MCIIOJIB30BaHUE CBOWCTB M rpaduka KBaApaTHUYHOU (YHKIIUH,
METOJ HHTEPBAJIOB. 3allMCh PELIECHUs KBaPATHOIO HEPABEHCTBA.

KBazpaTHO€ HEpPaBEHCTBO C IMapaMETPOM U €r0 PEILICHUE.

Ipocreiime uppanyuonanbHeie Hepapenctsa Buaa: L/ f (x) >a; /f (x) <a; \/f (x) > \/g (x)/f(x) > a.

OO60011IeHHBII METOJ] MHTEPBAJIOB /IJIs1 PEIICHHS] HEPABEHCTB.

CucreMbl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM IMepeMeHHOW. PelieHune cUCTEM HEpPaBEHCTB C OJHON MEPEMEHHOW: JMHEWHBIX, KBAaJAPATHBIX, APOOHO-
palMOHANIBHBIX, UPPALMOHATBHBIX. 1300paXkeHue perieHus cucTeMbl HEpaBEHCTB Ha YUCJIOBOW MPSAMOiL. 3alUCh peleHUs] CUCTEMbl HEPABEHCTB.

HepaBenctBo ¢ nByms mnepemeHHbIMU. [lpeacraBieHue o pelieHUM JIMHEHHOTrO HEpaBeHCTBA C JIByMsl IMEepeMeHHbIMU. ['paduueckas
MHTEpIpeTalys HEpaBEeHCTBA C IByMs llepeMeHHbIMU. ['paduueckuil METo/1 peleHHus CUCTEM HEPaBEHCTB C JIBYMS IIEPEMEHHBIMU.

DOYyHKIUHA

IonsTHe 3aBHCHUMOCTH

[IpsmoyronbHas cucrema koopauHat. DopMupoBaHHue NPEACTABICHAN O METAIIPEIMETHOM MTOHATUU «KOOpAUHATE. [ paduk 3aBucumocTy.

DOyHKIUA

CrniocoObl 3aanusi QYHKIUI: aHAIUTUYECKUH, rpapuueckuil, Tabnuunblid. ['padux ¢pynkuu. Ipumeps! GyHKUINH, OTydYaeMbIX B Mpoliecce
HCCIIEIOBAaHMsI PA3IMYHBIX MPOIECCOB M PELICHMs 3a/ad. 3HaueHue (yHKUUMM B Touke. CBoOHCTBa (yHKUMH: 00JacTh ONpeAeseHHs, MHOKECTBO
3HA4eHUH, HYJU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTh, BO3pacTaHuEe U yObIBaHUE, MPOMEXYTKM MOHOTOHHOCTH, HauOoJsbliee U
HauMeHbIlIee 3HaUYeHue, NepUOJUYHOCTh. MccaenoBanue GyHKIMY 110 ee rpaduky.

JIuneiinas pyHKuus

CsaoticTBa, rpaguk. YriaoBoi koapuueHT npsmoid. Pacnonoxenue rpaduka TMHEMHON (QYHKIIMH B 3aBUCUMOCTH OT €€ KO3(PPHUIMEHTOB.

KBagparnunas GpyHKkuus

CsaoiictBa. [lapaboina. Iloctpoenue rpaduka kBagparuyHoil ¢pyHkiuu. [lonoxkenue rpaduka kBagpaTuuHOM (YHKIMM B 3aBUCUMOCTU OT €€
ko3 uureHToB. Vcrnonb30BaHue CBOMCTB KBAJPATHUHOW (DYHKIIMU JJIS pEIIeHUs 3a/1a4.

OopaTHast NPONOPUHMOHAJIBLHOCTH

. k
CrolicTBa QyHKIUH Y = K y = —. I'unepOona. [IpencraBnenne 00 acHMNITOTaX.
X X

CrenenHasi pyHKIMA C IOKa3aTeyaem 3
CgoiictBa. Kybnueckas mapabona.
@OyukmMa y = /x , y = 3/x, y =|x| .Mx cBoiictsa n rpapuxu. Crenennas QyHKIM C MOKa3aTENEM CTENEHU OonbIe 3.

[IpeoOpazoBanne rpadukoB PYHKITUN: TTapauIeTbHBIN IEPEHOC, CHMMETPHS, PACTSHKEHHUE/CKaTHE, OTPAKECHUE.
[IpencraBienne o B3aMMHO OOPAaTHBIX (PYHKIUSX.

HenpepsiBHOCTD (pyHKIIMHU ¥ TOUKH pa3pbiBa GyHKIMA. KycouHo 3amanabie QyHKIIHH.

IMocnenoBaTeIbHOCTH U POrPecCHH



YucnoBas mocnenoBaTenbHocTh. [IpuMepsl. beckoHeuHble TOCIENOBATENBHOCTUH. ApH(MeTHYecKas Nporpeccusi M €€  CBOICTBa.
I'eomerpuueckast mporpeccusi. CyMMHpPOBaHUE TMEPBBIX YICHOB apH(PMETHUYECKOH M reoMeTpuueckoil mporpeccuil. Cxofsmiascsi TeoMeTpruecKas
nporpeccus. Cymma cxoIA1eicst reoMeTpuiecKon nporpeccuu. ['apMonndeckuii psa. PacxoqumMocTs rapMOHMYECKOTO psa.

Metoa mMareMaTW4ecKod WHAYKIMH, €ro MpUMEHEHHEe Ui BbIBOJAa (OpMyIl, JOKA3aTeJbCTBA PABEHCTB M HEPABEHCTB, PEUICHUS 3a1ad Ha
JEIIIMOCTb.

Pemenne TekcToBBIX 32124

3axauyu Ha Bce apudMeTHYECKHUE TeiiCTBUSA

Pemenne TekcToBBIX 3a7a4 apupMeTHUIECKUM criocoOoM. Vcnonp3oBanue TabiuI, CXeM, YepTekel, TIpyrux CpeACTB MPEICTaBICHUS JAHHBIX
IIPY PELICHUN 3aJa4H.

Pemenne 3aga4 Ha ABH:KeHHe, padoTy, NOKYNIKH

AHaiiu3 BO3MOXKHBIX CHUTYallMil B3aMMHOTO PAaclOIOKEHUs OOBEKTOB IPU HUX JBM)KEHUH, COOTHOUIEHHS O0OBEMOB BBINOJIHAEMbIX pabOT MpU
COBMECTHOM padorTe.

Pemenne 3a7a4 Ha HaXO0KAEHME YACTH YHCJIA U YHCJIA 110 €r0 YacTH

Pemienue 3aa4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE MTPOTIOPLUNA IPU PEIICHUH 3a/au.

Jlornueckue 3agaun

Pemenne nmornveckux 3amad. Pemenne tornyeckux 3aaad ¢ MOMOIIBIO TpadoB, TAOIHII.

OcHoOBHBIC METObI PeLICHHUS 32124

Apudmerndeckuii, anredpandeckuid, nepedop BapuaHToB. llepBUUHbIC IPEICTaBICHUS O IPYTUX METOAAX PEUICHHUs 3a/1ad (TeOMETPHUECKUE U
rpaduuecKue METOIbI).

CTaTHCTHKA U TeopHs BePOSITHOCTEH

CraTrucruka

TabnuuHoe u rpaduyeckoe NpeACTaBlIeHUE JaHHBIX, CTONOYAThIE U KPYroBbIE JUarpamMMbl, U3BJIEUeHHE HYXHOU MHpopmanuu. J{narpammsl
pacceuBanus. OnucarenbHble CTATUCTUYECKHE MOKa3aTeIn: cpeliHee apuMeTnyeckoe, Merana, Haubosblllee 1 HauMEeHbIIee 3HaYeHUsI YHCIOBOTO
Habopa. Otknonenue. CiydaifHple BBIOpOCHL. Mepbl paccenBaHUs: pa3Mmax, MJUCHEPCHS M CTaHAapTHOE OTkiIoHeHue. CBOWCTBA CpeIHEro
apu¢mernyeckoro u aucnepcuu. CiydaiiHas U3MEHYMBOCTh. MI3MEHYMBOCTH NPHU M3MepeHHsIX. Pematomue npaBuia. 3aKOHOMEPHOCTH B U3MEHYHBBIX
BEJIMYMHAX.

Cay4aiiHble ONBITHI H CJIy4YaliHbIe COOBITHSA

CrnyualiHbple ONBITHI (IKCHEPUMEHTHI), 3J€MEHTapHbIEe ciy4ailHble coObITHS (ucxozbl). BeposTHocTH 3nemMeHTapHBIX coObITHI. COOBITHS B
CIly4allHBIX SKCHEPUMEHTaX W OJaronpHsATCTBYIONIUE 3JIeMEHTapHbIe COObITHA. BepossTHOCTH ciaydalHBIX cOObITUNA. OIBITHI ¢ PaBHOBO3MOXKHBIMU
3JIeMEHTapHBIMU COOBITUSAMU. Kilaccuueckue BepOsITHOCTHBIE OMNBITHI C KCIIOJIb30BAHWEM MOHET, KyOukoB. IIpeacraBieHue cOOBITUH € MOMOUIBIO
auarpamm Oisepa. [IpoTuBononoxHble coObITHS, 00beANHEHHE U TepeceueHne coObITuid. IIpaBuio cioxxeHust BeposTHOcTed. CiaydallHbIA BBIOOD.
HezaBucumelie coObiTus. IlocnenoBaTenbHble He3aBUCMMBIE HcTbITaHus. [IpencTaBienne skciepuMeHTa B BUJE J€peBa, YMHOKEHUE BEPOSATHOCTEM.
HcnpiTanus 1o nepBoro ycnexa. Y cioBHasi BEposiTHOCTb. DopMyria MOJIHON BEPOSTHOCTH.

JJIeMeHThI KOMOMHATOPUKHU M HcbITAaHUsA BepHyiimn

[TpaBuiO yMHOXEHHs, MepecTaHoBKH, ¢akTopuan. Coderanus u yucio couyeranuil. Tpeyronpnuk Ilackans m 6unom Heiorona. OmbITHI C
OOJIBIIIMM YHUCIIOM PAaBHOBO3MOXHBIX 3JIEMEHTApHBIX COOBITHHA. BeluncieHne BeposATHOCTEH B ONBITaX ¢ NPUMEHEHHEM DJIEMEHTOB KOMOMHATOPHKH.
Wcnpitanusa bepuymu. Yenex u Heynaya. BepostHocTu coObITHIA B cepuy ncnbiTaHuid bepHyIm.

I'eomeTrpryeckas BepoOsITHOCTH



CrnyvaiiHblii BBIOOp TOUKH U3 (PUTYpPBI HA TNIOCKOCTH, OTPe3Ka U Jyr'u OKpY>KHOCTU. CitydaiiHbIH BBIOOD YHCIIa U3 YHCIOBOTO OTpE3Ka.

Cay4aiiHble BeJIUYMHBI

JluckpeTtHas cinydaiiHas BEIWYMHA U PACHpElElICHHE BEpPOATHOCTEH. PaBHOMEpHOE IUCKpPETHOE pacmpenencHue. l'eomerpudeckoe
pacnpenenenue BepostHocTed. Pacnpenenenue bepnymiu. bunommanbHoe pacnpenenenue. HeszaBucumbie ciydaiiHbie BeauuuHbl. CloXeHUeE,
YMHOXKEHHUE CIIy4alHbIX BEJIMYMH. MaTremaTtnyeckoe OXHAAHHE M €ro CBOWCTBA. Jlucmepcus M CTaHIApTHOE OTKJIOHEHHME CIyd4allHOW BEJIMYUHBL
cBoiicTBa aucnepcuu. Jlucrepcus yucia ycnexoB B cepuu ucnbiTanuii bepnymu. Ilonstue o 3akoHe O0onbiux uncen. M3mepenue BeposTHOCTEHN U
TOYHOCTh M3MepeHMs. llpumeHeHue 3akoHa OOJIBLIIMX YHUCEN B COLIMOJIOTMH, CTPAaXOBAaHUM, B 3/paBOOXPAHEHUH, OOecreyeHHH Oe30IacHOCTU
HACEJICHUS B YPE3BBIYANHBIX CUTYALMIX.

I'eomeTpust

I'eomerpuueckue Gpurypsl

@urypsl B reOMeTPHH H B OKPYKaIOLEeM MUpe

['eomerpuueckast ¢purypa. BHyTpenHsisi, BHenHss1 obigactu Gurypsl, rpanuna. JIMHUM U 00JIaCTH Ha TUIOCKOCTH. BBIMyKias W HEBBITYKJIast
¢urypsl. Inockas u Hemockas GUrypsl.

Brigenenue cBolicTB 00BeKTOB. DOpPMUPOBAHHE TPEICTABICHUNA O METANPEIMETHOM TMOHATUU «purypay». Todka, OTpe3oK, mpsMas, yd,
JIOMaHasl, INIOCKOCTh, YToJl, OUCCEKTpUca yIia U e CBOMCTBa, BU/Ibl YIJI0OB, MHOI'OYT'OJIbHUKH, OKPY>KHOCTb M KPYT.

OceBast cuMMeTpHsi reoMeTpruieckux Guryp. LieHTpanbHas ciMMETpuUsi TEOMETPUIECKUX (UTYD.

MHOroyroJbHuKHu

MHOroyrojapHUK, €ro 3JIEMEHTHI U €ro cBoicTBa. [IpaBuibHbIE MHOIOYTOJIBHUKHU. BhINyKible 1 HEBBITYKJIbIE MHOTOYTOJIbHUKU. CymMMa yrioB
BBIITYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronbauk. CyMMa YIiioB TpeyroibHHKA. PaBHOOEApEHHBIH TpPEyroibHHUK, CBOMCTBA M MpPU3HAKU. PaBHOCTOPOHHUHN TpEyrojbHUK.
MenunaHsl, OMCCEKTPUCHI, BHICOTHI TPEYTOJILHUKOB. 3aMeyaTelibHble TOUKH B TpeyroibHUKe. HepaBeHCTBO TpeyrosibHUKA.

UYersipexyronpHuku. Ilapamnenorpamm, poM0, NpsSMOYrojbHUK, KBajapar, Tpareuus. CBOHCTBa M MpHU3HAKU Mapajuiesorpamma, pomoa,
IIPSIMOYTOJIBHMKA, KBaapaTa. Teopema BapuHboHa.

OKpYyKHOCTB, KPYI

WX a1neMeHTHI U CcBOMCTBAa. XOp/Abl U CEKylue, UX cBolcTBa. KacaTenpHble M uX cBOMCTBA. LleHTpanpHble M BIMCaHHbIE YIUIbl. BrincanHele n
ONMCAHHBIE OKPYXHOCTH I TPEYrOJbHHUKOB. BIMCAaHHBIE M OINMCAHHBIE OKPY>KHOCTH Il UYETHIPEXYTOJIbHUKOB. BHEBNMCAHHBIE OKPYKHOCTH.
PaagukansHast oCh.

®urypsl B npocTpancTse (00beMHbIe TeJa)

MHoOrorpaHHuk 4 €ro 3JeMeHThl. Ha3BaHUs MHOTOIPaHHHUKOB C Pa3HBIM ITOJIOKEHUEM U KOJIMYECTBOM IpaHel. [lepBuyHBIE NpenCTaBICHUS O
nupamMuiax, napajuiesenuneaax, npusMax, chepe, mape, UIMHIPE, KOHYCE, UX AIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHowIeHNs

PagencrBo Qpuryp

CBolicTBa M MPU3HAKM PAaBEHCTBA TPEYrOJbHUKOB. J[lomMoNHMUTENbHBIE IPU3HAKA pABEHCTBA TpPEYroJbHUKOB. Ilpu3Haku paBeHCTBa
IapajuIeJIoOrpaMMOB.

ITapajuieJbHOCTH NPSIMBIX

[Ipyu3Haku W CBOICTBA MapaUIeNbHBIX MNPSIMBIX. AKcrMoma mnapaienbHOCTH EBknupa. IlepBuuHble TpeAcTaBiIeHUS O HEEBKJIMIOBBIX
reomerpusax. Teopema Paneca.

ITepneHauKyIApHBIE IPSAMBbIE



[Tpsimoii yron. Ilepnenaukynsap k npsmoi. CepequHHBINA NEPHEHAUKYISIP K oTpe3Ky. CBOMCTBAa M MpU3HAKU NEPIEHIUKYJISIPHOCTH MPSAMBIX.
Haxnonusble, npoekunuu, X CBOMCTBA.

IMoxo0ue

[TponopunonansHble O0Tpe3KkH, mopodue ¢uryp. [lomoOusie TpeyrompHUKH. [Ipu3Haku 1oa00Hs TpeyronbHUKOB. OTHOIIEHHE IUIOManei
MoA0OHBIX (uryp.

B3aumHoe pacrnoJioskeHue NPpsIMOil U OKPYKHOCTH, JBYX OKPY’KHOCTEH.

N3mepenusi 1 BbIYHMCICHUA

Beanuunel

[Tousitue Benuuunbl. [{nuna. M3mepenue niuunbl. EAUHIBI K3MEpEHUS TJIUHBI.

Benuuuna yrna. I'pagycnas Mepa yria. CuHyc, KOCUHYC M TAHT€HC OCTPOT'O YIJIa IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

[TonsTHE O MIIOLIAM MIIOCKOH (GUrypBl U ee cBoMcTBaxX. M3mepeHnue ruiomanei. EquHuibl n3MepeHus iomaiu.

[TpencraBienne 06 00beMe MPOCTPAHCTBEHHOM (PUTYPHI U eTo CBOlCcTBaxX. M3mepenue oObema. EquHUIIBI M13MEpeHHsI 00hEMOB.

HN3mepenns u BBIYUCICHUS

WHCTpyMEHTBI AJ11 U3MEPEHUM W MOCTPOCHUMN; U3MEPEHHE U BBIUMCIEHHME YIJIOB, JUIMH (PacCTOSHMI), MIIOIIANEH, BHIYMCICHUE 3JIEMEHTOB
TPEYrOJIbHUKOB C HUCIIOJIIB30BAHMEM TPUTOHOMETPUUYECKHUX cooTHOoweHHuH. ITnomanu. @opmynsl miomanyu TpeyroibHHUKA, MapajjiesiorpaMmma U ero
YacTHBIX BUOB, Tpamenun, popmyna ['epona, popmyna miomaay BEITYKIOTO Y€THIPEXYTrOIbHUKA, (POPMYIIBI JUTMHBI OKPYXHOCTH M TUIOINAAHA KPyTa.
[Inomans KpyroBoro cekTopa, KpyroBoro cermenta. [lnomanp npaBuiabHOro MHOrOyrojabHHUKA.

Teopema Iludaropa. ITudaroposs! Tpoiiku. TpuUroHoMeTpHYecKHEe COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYroJbHHKE. TpHUroHOMETpHYecKue
(GyHKLIMHU TYNOro yria.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenue TpeyrosibHuKoB. Beruncienue yrioB. Beruncienne BbICOTBHI, MEAMaHbl U OUCCEKTPUCH! TpeyroiabHUKa. OpToTpeyronbHuk. Teopema
IItonemes. Teopema Menenas. Teopema Uessl.

Paccrosnus

Paccrostnie Mexay Toukamu. PacctosiHue ot Touku 70 npsimoid. Paccrosinue mexay purypamu.

PaBHOBeNMKHE U PABHOCOCTABIICHHbIE (PUTYPBHI.

CaoiicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEIMUMHBI yTJia, IJI0Maad U o0bemMa (GUrypsbl.

I'eomeTpnuyeckue nocrpoeHus

['eomeTpryeckue NOCTPOEHUS AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUYECKHUX (QUTYD.

HNHcTpyMeHTsI Uit HOCTpoeHU. LIupKyib, IMHENKA.

[Ipocreiimue MOCTPOSHUS IUPKYJIEM U JIMHEHKOMN: TOCTpOEHUE OMCCEKTPHUCHI YTiIa, IEPICHANKYIIApPA K MPSIMOU, yriia, PAaBHOTO JaHHOMY.

[TocTpoeHue TpeyroJbHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAM M YIIIy MEXIY HUMH, CTOPOHE U IBYM MpPUJISKAIINUM K HEHl yriam, no opyeum
INeMEeHMam.

[enenue orpes3ka B JaHHOM OTHOILICHUH.

OcHOBHBIE METO/IbI pEHICHUS 33a4 Ha IOCTPOEHUE (METOJ TeOMETPUUYECKUX MECT TOUEK, METO/I MapaJljIeIbHOTO NIEpeHoca, METOl CHMMETPHH,
METO/1 IOI00HS).

OrTansl peleHns 3a1a4 Ha IOCTPOCHHUE.

I'eomeTpnueckne npeodpazoBaHus

IIpeoOpa3oBanus



[IpencraBieHne 0 MEXIPEIMETHOM TIOHATUHU «aIIpeoOpa3oBanuey. [IpeoOpa3oBanus B maremaruke (B apudmMeTuke, anredpe, reoMeTpHIecKre
npeoOpa3oBaHus).

JIBHKeHUs

OceBas U LIeHTpallbHAsi CHMMETPUH, IOBOPOT U MapaljiesibHbIN nepeHoc. KomOMHanuy ABMKEHUH Ha INIOCKOCTH U X CBOMCTBA.

Ioxo0Oue kak npeodpasoBanue

['omotetns. 'eomerpuyeckue mpeoOpa3oBaHus Kak CPEACTBO JOKA3aTeIbCTBA YTBEPXKACHUN U PEILICHHS 3a/1a4.

BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, ACUCTBUSA HaJ BEKTOpPAMHU, KOJUIMHEAPHBIE BEKTOPHI, BEKTOPHBIM 0aszuc, pa3iokeHHe BEKTOpa MO Oa3uCHBIM BEKTOpaM.
EnMHCTBEHHOCTD Pa3iioKEHHsI BEKTOPOB 110 0a3UCy, CKAJIIPHOE MPOU3BECHHIE U €T0 CBOMCTBA, UCIOIb30BaHUE BEKTOPOB B (PU3UKE.

Koopaunatsi

OcHOBHBIE TIOHATHS, KOOPJAHHATHI BEKTOPA, PACCTOSTHUE MEXKTy Toukamu. KoopauHaThl cepeIuHbl 0OTpe3ka. Y paBHEHHS (QUTYD.

[TpuMmeHeHre BEKTOPOB U KOOPAMHAT JIsl PEIICHUS TeOMETPUUYECKUX 3a/1ad.

Addunnas cuctema koopauHat. Paanyc-BekTopsl Touek. LleHTpou 1 cCHCTEMBI TOUEK.

Hcmopusa mamemamuxu

Bosnuknoeenue mamemamuxu kax mayku, smanul ee pazsumus. Ocnoguvie pazoenvl mamemamuxu. Bovloarowuecs mamemamuxu u ux 6xuao 6
passumue HayKu.

beckoneunocms mmnoocecmsea npocmeix uucen. Hucna u onunvl ompesxos. Payuonanvnvle yucna. [lompedbnocmos 6 uppayuonaivbblx 4uciax.
LlIkona IMugazopa

3apoorcoenue ancebpwl 6 neopax apugpmemuxu. An-Xopesmu. Pooxcoenue dyxeennou cumeonuxu. 1. @epma, @. Buem, P. /lekapm. Hcmopus
80NPOCA O HAXO0NCOeHUU (OopMYNL KOpHel aneedpaudeckux ypaeHeHuu cmeneteti, donvuux yemvipex. H. Tapmanes, [oc. Kapoano, HX. Abeny,
O.1anya.

Tlosenenue memooa KoopouHam, nO380AAULE20 NEPesoOUmMb ceomempuyecKue 00beKmvl Ha A3blK aneedpwl. [lossenenue epaguxos gpyuxyuii. P.
Hexapm, I[1. @epma. [Ipumepvl paziuyHvix KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o kpoauxax, yucia Puoonauyu. 3adaua o waxmammuou docke. CxooumMocms 2eoMempuiecKkor
npozpeccuu.

Hcmoku meopuu eeposmuocmeii. cmpaxosoe oeno, azapmuvie uepsl. 11. @epma, b. [lackans, A. Bepnynnu, A.H. Koamozopos.

Om 3emneodenus k ceomempuu. Iughacop u eco wrxona. @anec, Apxumeo. Illnamon u Apucmomens. [locmpoenue npasuIbHbIX MHO20Y20IbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyoa. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Esxnuda. JI. Dinep, HU. Jlobauesckuil.
Hcmopusa namoeo nocmynama.

LT'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTIU OKPYIHCAIOWE20 MUpa.

Acmponomus u eeomempus. Ymo u xax ysnanu Anaxcaeop, pamocghen u Apucmapx o pazmepax Jlynol, 3emau u Connya. Paccmosinus om
3emnu 0o Jlynwr u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponw poccutickux yuenvix 6 pazeumuu mamemamuxu: JI.Jvnep. H.U. Jlobauesckuii, I1.J1. Yebviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuyeckux u Hasueaykux Hayk, paseumue poccuiickozo ¢roma, A.H. Kpuinos.
Kocmuueckas npoepamma u M.B. Kenowuu.



