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CocraBuTensb: YUUTEIIA MaTEMAaTUKHU



IHosicuuTeaLHAA 3aNMCKA.

PabGouast mporpamma ydeOHOro Kypca MO MaTemMaTuke i 5-9 Kiaccos

pa3paboTaHa B COOTBETCTBUHU C

- @enepalibHBIM  TOCYJAapPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOIO
oO1ero o0pa3oBaHusi, YTBEP>KJAECHHBIM MpUKa3oM MUHHCTEPCTBA 00pa30BaHUsl U HAyKU
Poccuiickoii @enepanuu 17.12.2010r. No 1897 (c u3sMeHEHUSIMU U JOTIOJTHECHUSIMU );

- aBTOPCKOM mporpamMmoii mo anredpe ais 7-9 kinaccos aBTop A.I'. Mopakoud. —
16-e w3manue, ucmpaBiIeHHOE | JOMOJHEHHOe. — M.:Muemosuna, 2013; mo reomerpun
st 7-9 kiaccoB aBTop bypmuctpona T.A.;

- OOIT OO0 MBOY IlIxonst Ne 35 r.0. Camapa,

M OpPHUEHTHPOBaHA HAa HWCMOJH30BaHHE YYCOHO-METOAMYECKOTO KOMIUIEKTa TIOJ
penakuueit A.I'.'Mopakosuya
5 Kiacc: y4eOHMK Ui ydamuxcs oo1meoopasoBaTenbubix yupexaenuid / U.1.3ybapesa,
A.I'. MopakoBud. — 16-¢ u3a., ucop. u joim. - M.: Muemo3una, 2014
6 KiIacc: y4eOHMK Ui ydaimuxcs o01eoopasoBaTenbHblx yupexkaenui / U.1.3ybapesa,
A.I'. MopakoBud. — 15-¢ u3a., ucop. u jo1. - M.: Muemo3una, 2014
7 knacc: A.I'MopakoBuu. Anredpa-7. Hacts I. Yuebnuk. Muemosuna; 2014
A.I''Mopakosuy, T.H. Mumryctuna, E.E. Tynbunnckas. Anre6pa-7. Yacts BTOpas
3amaunuk. Muemosuna, 2014
8 ximacc: A.I'.'Mopakosuu. Anredpa-8. Hacts I. Yuebnuk. A.I'.Mopakosuy, JI.A.
Anekcanaposa, T.H.Mumryctuna.M,, Muemosuna; 2014, Anredpa-8. Hacts 2.
3amaunuk. M., Muemosuna; 2014
9 kmacc: A.I'Mopakosud. Anrebpa-9. Yacte [. YueObnmk. M., Muemosuna; 2014,
A.I''Mopakosuy, T.H. Mumyctuna, E.E. Tynpunnckas. Anredpa-9. Yacts 2.3agauHuK.
M., Muemo3suna, 2014

7-9 xnaccel: Atanacsi JI.C, byty3zos B.®., Kagomies C.b., [lo3usk 3.I'., FOauna U.N.
['eometpust 7-9 ximaccel: y4eOHHUK IS y4amuxcs oOpa3oBaTeNbHBIX OpraHu3anui. M.:
ITpoceemnienue, 2016

N3yuenne npeamera «MaremaTrkay HaMpaBieHO HA JOCTUKEHUE CIIECIYIOLINUX
3a1ay:

- OBJIQJICHUE CHUCTEMOW MaTeMaTH4YECKUX 3HAHUM U yMEHUM, HEOOXOIUMBIX s
NPUMEHEHUSI B MPAKTHUUYECKON JEATEIbHOCTH, W3YYEHUS CMEXHBIX JAUCIUILINH,
POJOJKEHUS 00pa30BaHUS;

- UHTEJUIEKTYyaJIbHOE pa3BUTHE, (POPMUPOBAHNE KAYECTB JIMUYHOCTH, HEOOXOAUMBIX
YEJIOBEKY ISl MOJIHOUEHHOW *U3HU B COBPEMEHHOM OOIIECTBE: SICHOCTb M TOYHOCTH
MBICIIM, KPUTHUYHOCTh MBIIUICHUSI, HWHTYWULHS, JOTHYECKOE MBIIUICHUE, 3JIEMEHTHI
AITOPUTMUYECKOW KYJbTYpbl, MPOCTPAHCTBEHHBIX MPEJICTABICHUN, CHOCOOHOCTh K
IIPEOIOJICHUIO TPYAHOCTEN;

- (opMupoOBaHHE TPEJACTABICHHN 00 HAEsIX W MeToAaX MaTeMaTHUKH Kak
YHUBEPCAJIBHOTO SI3bIKA HAYKHM W TEXHUKH, CPEACTBA MOJCIMPOBAHUS SIBJICHUN U
MPOLIECCOB,;



- BOCIHTAHHE KYJbTYpbl JUYHOCTH, OTHOLIEHUS K MaTeMaTHUKe KaK K YacTu
00111e9eI0BeueCKOr KyIbTyphl, UTPAIOIIEH 0COOYIO POJIh B OOIIIECTBEHHOM Pa3BUTHH.

Llenpro u3ydeHHst Kypca MaTEMaTUKH B 5—0 Kilaccax SIBJIETCS: CUCTEMATUYECKOE
pa3BUTHE TMOHATHI YHCIa, BBIPAOOTKA YMEHHUH BBINOJIHATH YCTHO W MHUCHbMEHHO
apupMeTHICCKHEe ACHCTBUSA HAJ YMCIAMH, TIEPEBOIUTH MPAKTUUYCCKUE 33/1a4d Ha SI3bIK
MaTeMaTUKH, TTOJArOTOBKA yUYalIUXCS K U3YYCHUIO CUCTEMAaTHYECKUX KYpCOB aiareOpbl u
re€OMETPUH.

Ilenpro m3yuyeHus Kypca MaTeMaTuke B 7 - 9 Kjaccax SBJISIETCS pPa3BUTHE
BBIYUCIIUTEIBHBIX YMEHUN 10 YPOBHS, MO3BOJIAIOIIETO YBEPEHHO MCIOJIB30BATh UX IIPU
pELIECHNUH 3a7a4 MAaTEMAaTUKU U CMEXKHBIX IIPEAMETOB, YCBOCHHUE allllapara YpaBHECHUN U
HEPAaBEHCTB KaK OCHOBHOI'O CpPEACTBA MAaTEMaTUYECKOIO MOJEIMPOBAaHMS 3ajaad,
ocymiecTBieHHEe (HYHKIIMOHATLHOM MOJATOTOBKM INKOJBHUKOB. Kypc xapaktepusyercs
MOBBIIIICHHEM TEOPETUYECKOTO YpOBHSA OOy4YeHHs, TOCTENEHHBIM YCHIHUEM pPOJH
TEOPETUYECKUX 000OIICHUI U IeTyKTUBHBIX 3aKiItoueHUi. [IpukiagHas HanpaBiIeHHOCTh
PAacCKpBIBAET BO3MOKHOCTh U3y4aTh U PEIIATh IPAKTUUECKUE 3a1a4H.

[enpto m3yueHHss Kypca reoMeTpuu B 7 -9 Kiaccax SIBIIETCSI CUCTEMAaTHYECKOE
U3y4eHHUE CBOMCTB TIeOMETpHYEeCKMX (UTYp Ha  IUIOCKOCTH, (OpMHpPOBaHUE
MPOCTPAHCTBEHHBIX MPEACTABICHUM, Pa3BUTHE JIOTUYECKOTO MBIILJICHAS U MOATOTOBKA
amnmapara, HeOOXOAUMOTrO JJisi U3YYEHUS] CMEXHBIX JUCHUIUIMH ( (U3uKa, YyepueHue u
T.J.) U Kypca CTEpPEOMETPHUH B CTAPIINX KJIaccax.

VYyeoOnslii penmer «MatemaTuka» B 7 - 9 Kilaccax COCTOMT M3 JIBYX Y4YEOHBIX
KypcoB: « AnreOpa» u «['eomeTtpus».

Mecro nipeamera B yueoHoM 11ane MBOVY IlIkomsr Ne 35 r.o. Camapa

5 ximacc 6 Ki1acc 7 xi1acc & Ki1acc 9 xiacc

5 yacos 5 yacoB 5 yacoB 5 yacos 5 yacos




1. INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA

JINYHOCTHBIMM pe3yJbTaTaMH H3ydeHUs npeamera «MaremaTuka» (B BHIE CIEIYIOIIMX
y4eOHBIX KypcoB: 5—6 kimacc — «MaremaTtuka», 7-9 kiacc — «Anredpa» u «l'eoMeTpus») sIBISIOTCS
cIeylolue KayecTsa:

- HE3aBUCUMOCTb U KPUTUYHOCTh MBILIUICHHUS;

- BOJISL 1 HACTOMYMBOCTD B JJOCTUKEHHUH LIEIH.

CpencTBoM AOCTUKEHHUS ITUX PE3YJIbTATOB SBIIACTCS:

- CUCTeMa 3a/laHuil y4eOHUKOB;

- Npe/CTaBiICHHAs B y4yeOHMKAaxX B SIBHOM BHJI€ OpraHM3alvs Marepuana MO0 MNPUHIHUITY
MUHHUMAKCA;

- UCIIOJIb30BAHUE  COBOKYIIHOCTM  TEXHOJIOTUH, OpPUEHTHUPOBAHHBIX HA  pa3BUTHUE
CaMOCTOSITEIbBHOCTH U KPUTHYHOCTH MBIIIJICHHUS: TEXHOJOTUS HPOOJIIEMHOrO JUaiora, TEXHOJIOTHS
IPOAYKTUBHOI'O YTEHUS, TEXHOJIOT S OLIEHUBAHUSI.

MeranpeaMeTHbIMH ~ pe3yJbTaTaMH  u3ydeHuss  Kypca  «Maremartuka»  SIBJIIFOTCS
IIEpBOHAYaJIbHbIE NIPEACTABIEHUSA 00 UAESIX U O METOAAX MAaTEMAaTUKU KaK YHUBEPCAJIbHOM S3bIKE HAYKU
Y TEXHUKHU, CPEICTBE MOJCITUPOBAHMS SIBJICHUHN U IPOLECCOB;

- YMEHME BUJETh MATEMAaTUYECKYIO 3a/1a4yy B KOHTEKCTE MPOOJEMHON CUTYyalluu B JIPYIHX
JUCLHUILJIMHAX, B OKpYKarOLIEH )KU3HU;

- YMEHHE HaXOJUTh B PA3JIMYHBIX HCTOYHUKAX WH(MOPMALIHIO, HEOOXOAUMYIO JUISl PEIICHUS
MaTeMaTHUYECKUX MPOoOsieM, MPEICTaBIATh €€ B IOHATHOH (hopMe, IPUHUMATDH PEIICHHE B YCIOBUSX He-
MOJIHOM U U30BITOYHOM, TOYHOM U BEPOSTHOCTHOM MH(OpPMALINU;

- yYMEHHE MOHUMAaTh U UCIOJIb30BaTh MaTEMAaTHUECKHUE CPEACTBA HAriIsgHOCTU (rpaduxw,
JarpaMMBbl, TAOJIUIIBI, CXEMBI U JIP.) ISl WIUTIOCTPAIUH, MHTEPIPETAIUY, apTyMEHTAIHH;

- YMEHHE BBIIBUTATh TUIIOTE3bI MPU PEUICHUH y4eOHBIX 33/a4, IOHUMATh HEOOXOUMOCTh
WX TPOBEPKH;

- YMEHHE TMPUMEHSATh WHAYKTUBHBIE M JEIyKTHUBHBIE CIIOCOOBI pPACCyKIEHUM, BUAETH
pa3IUyYHbIE CTPATETUU PELICHMS 3a/1a4;

- MNOHUMAHUE CYIIHOCTU AJTOPUTMUUYECKUX MPEAINUCAHUA U YMEHHE JIeUCTBOBAaTh B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSATEIHHO CTAaBUThH 1IeNIH, BEIOUPATh U CO37aBaTh allTOPUTMBI JJIs PEIICHUs
y4eOHBIX MaTeMaTUYECKUX MPoOIeM;

- YMEHUE MJIAHUPOBATh U OCYILECTBIIATH ACSITEIbHOCTD, HAIIPABICHHYIO HA PEIICHUE 3a]1a4
HCCJIEIOBATEIbCKOTO XapaKTepa;

IIpeaMeTHbIMHM pe3yabTaTaMM H3ydeHHUs Hpeamera «MaremaTthka» SBISIIOTCS CIEAYIOLIUE
YMEHUA:

5-i KkJ1ace

- uUcnonv3oeams TPU PEIIEHHH MaTeMaTHUYecKHWX 3aJad, MX OOOCHOBAaHMU U TPOBEPKE
HalJCHHOIO PELICHUS 3HAHME:

- Ha3BaHWH U MOCIIEOBATEIHFHOCTH YHCE B HATYpallbHOM psiny B mpeaenax 1 000 000 (¢ kakoro
Yrciia HAYMHAETCS ITOT psfl, Kak 00pa3yeTcst KaKJ10€ CIIEAYIOIIEee YHCIO B 3TOM Psy);

- Kak oOpasyercs Kaxaas ciaeayrouias cuéTHas eIMHNLa;

- Ha3BaHWUs U MOCJEI0BATEIBLHOCTh Pa3psaA0B B 3aMIMCH YUCIIA;

- Ha3BaHMs U MOCIIEA0BATEIBHOCTh NEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3ps0B COAEPKUTCA B KaKJOM KJIACCE;

- COOTHOILIEHUE MEXIY pa3psiiaMu;

- CKOJIBKO €IMHUI] Ka)KJI0T'0 KJ1acca COJEP/KUTCS B 3allMCH YHCIIA;

- KakK YCTpO€Ha MMO3UIIMOHHAs IeCATUYHASI CHCTEMA CUUCIICHHUS;

- ©IMHHIIBI U3MEPEHHsI BEIMYHH (IJIMHA, Macca, BpeMsl, TJIOIAa/1b), COOTHOIICHHS MEKIY HUMU;

- (DyHKIMOHAIBHOM CBS3M MEXAY TpYINaMud BeJWYUH (Ll€Ha, KOJIMYECTBO, CTOMMOCTD;
CKOpOCTh, BpEMs, pacCTOSIHUE; IPOU3BOIUTEIHHOCTD TPYAA, BpeMs paboThl, paboTa).

Bemonasate ycrable Beraucienus (B npeaenax 1 000 000) B cirygasx, CBOIUMBIX K BBIYHCICHUSIM
B npenenax 100, M TNUCbMEHHBIE BBIYUCIEHUS B OCTAJbHBIX CJIy4asiX; BBIIOJHATH IPOBEPKY
MPABUJIBHOCTH BHIYMCIICHUM;



- BBINOJIHATH YMHOXeHUE U aenenue ¢ 1 000;

- BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIpAXXEHUH, coaepkanux 3—4 neicTBus co ckoOkamu u 0e3
HUX;

- pacKJaabIBaTh HATYPaIbHOE YUCIO HA MPOCTHIC MHOXKHTEIH;

- HaXOJUTh HAaUOOJBIINI OOIIUH AeTUTENh U HAaUMEHbIIIee 00I1ee KPaTHOE HECKOJIBKUX YHCET;

- pemath IPOCThIE U COCTABHBIC TEKCTOBHIC 3a/1aUH;

- BBIINHUCHIBATh MHOKECTBO BCEBO3MOXHBIX PE3YyJIbTaTOB (MCXOA0OB) MPOCTEUIINX CIyYalHBIX
IKCIIEPUMEHTOB;

- HaXOJUTh BEPOSTHOCTH MPOCTEUIINX CIyYailHBIX COOBITHI;

- pemath ymoOOHBIM I ceOsi crocoOoM (B TOM YHCIE W C IOMOINBI TaOmui, U rpadoB)
KOMOWHATOPHBIE 33/1a4M: HA IEPECTAHOBKY U3 TPEX AJIEMEHTOB, IPABUIIO TIPOU3BEICHUS, YCTAHOBICHHE
yyclia Tap Ha MHOXECTBE U3 3—5 2JIEMEHTOB;

- pemiath yIOOHBIM s ceOs crocoOoM (B TOM YHCIIE W C TOMOINBIO Tabmui, U TpadoB)
JIOTHYECKHE 3a/1a4yM, Co/iepKalue He 0oee TPEX BHICKA3bIBAHUM;

- yuTaTh HMH(OPMAIMIO, 3aMHUCAaHHYI0 C TOMOILIbIO JIMHEHHBIX, CTOJIOYATBIX M KPYTrOBBIX
IUarpamm;

- CTPOWTH MPOCTEHINNE INHEHHbIE, CTOJIOYAThIE M KPYTOBBIE THAarpaMMBbI;

- HaXOJUTh PEIICHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIONb3YIOTCS
MaTeMaTHYeCKUe CPE/ICTBA;

- co3daBaTh NPOAYKT (pe3yibTaT MPOEKTHOW MAESITENbHOCTH), Ui U3YYCHUS M OMHCAHUS
KOTOPOTO HCIIOJIb3YIOTCS MAaTeMaTHIECKHE CPE/ICTBA.

6-# kJace

- HWCHOJB30BaTh MpPHU PEUICHHH MaTeMaTHYeCKUWX 3a1ad, MX OOOCHOBAaHMU U IIPOBEPKE
HAWJICHHOTO PeLIeHUs] 3HAHUE O:

- JECATHUYHBIX IPOO0SX M MpaBHiIaxX ACUCTBUI C HUMU;

- OTHOUICHMSIX U MPOMOPIHIX; OCHOBHOM CBOWCTBE IPOIMOPIIUY;

- TPAMO U 0OPaTHOHN MPOMOPIIMOHAIBHBIX 3aBUCHMOCTSX M UX CBOMCTBAX;

- MpPOLIEHTAX;

- IENBIX U JPOOHBIX OTPUIATEIBHBIX YHCIIAX; PAIHOHABHBIX YHCIIAX;

- TpaBWJIe CPABHEHUS PAIIIOHATBHBIX YUCEIL;

- TpaBWJIAaX BBIOJHEHHUS ONEPALMil HaJ pallHOHAILHBIMHU YMCIIAMH; CBOHCTBAX OIEpPAIUiA.

— CpaBHMBATh JECATUYHBIE APOOH;

- BBINOJIHATH ONEPAIH HAJl AECATUIHBIMA APOOSMHU;

- 1peoOpa3oBbIBaTh AECATUUHYIO IpOOb B OOBIKHOBEHHYIO M HA000pOT;

- OKPYIJIATH IEIbIe YHCIIa U IeCATHIHBIC IPOOH;

- HaXOJUTh NPUOIMKEHHbBIE 3HAYSHUS BEIMYHH C HEJOCTATKOM U U30BITKOM;

- BBINOJIHATH NMPUOIMKEHHBIE BRIYMCIICHUS M OIICHKY YMCIIOBOTO BHIPAKECHUS;

- JETUTb YUCIIO B JAHHOM OTHOLLICHHH;

- HAXOJUTh HEM3BECTHBIN WICH MPOTIOPIINH;

- HaXOJIUTh JAHHOE KOJUYECTBO IMPOLEHTOB OT YHCIa U YHCIO MO HU3BECTHOMY KOJIMYECTBY
IPOIICHTOB OT HETO;

- HaXOJIUTh, CKOJIKO MPOLIEHTOB OJTHO YHUCJIO COCTABISAET OT JAPYroro;

YBEJIMYMBATh ¥ YMEHBIIATh YHCJIO HA JAHHOE KOJMYECTBO MPOLIEHTOB;
pelaTh TEKCTOBbIE 33]]a4l Ha OTHOIIEHUS, TPONOPIIMU U MPOLIEHTHI;

- CpaBHUBATbH J[BA PAIlHOHALHBIX YUCIIA;

- BBINOJIHATH ONEpaluy HaJ pallMOHATLHBIMHU YHCIAMU, UCIIOIB30BaTh CBOWCTBA ONepalnuii JIs
YIIPOIICHUS BEIYUCIICHHH;
penaTb KOMOMHATOPHBIE 33/1a4 C TOMOIIIBIO MTPaBUIIa YMHOXKEHHUS;

HAXOJHUTh BEPOSITHOCTH MPOCTEUIINX CITy4alHBIX COOBITHIA;
pelaTh MpOoCTEeHIINEe 3aJaud Ha OCEBYIO M LIEHTPAIBHYIO CHUMMETPHIO;

- pemiath MpOCTEHIINE 33/1a4H Ha pa3pe3aHne U COCTABICHUE TeOMETPHIECKIX PUTYD;

- HAXOJUTh PELICHUS <OKHM3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYeCKHe CPENICTBA;

- co3JaBaTh MPOAYKT (pe3yibTaT MPOEKTHOW MAEATENbHOCTH), IS M3Y4YEHUS M OINHCAHMS
KOTOPOTO HCIIOJIb3YIOTCS MAaTeMaTHIECKHE CPE/ICTBA.



7-# KJaace

Auaredpa

- HCNONb30BaTh MpPU pEIIEHUH MaTeMaTU4YeCKUX 3a7ad, UX OOOCHOBaHHMM M TPOBEPKE
HaWJICHHOTO PEIICHNs 3HaHUE O:

- HATypaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, UPPALMOHAIIbHBIX, IEHCTBUTEIIbHBIX YACIIAX;

- CTENEHHU C HATYpaJbHBIMU MOKA3aTEISIMUA U UX CBOMCTBAX;

- OJHOYJIEHAX U MpaBUJIaX IEUCTBUI C HUMU;

- MHOTOYJIEHAX W IMPABWJIAX JCUCTBUN C HUMHU;

- (opmynax COKpan€éHHOrO0 yMHOKEHHUS,

- TOXJECTBaX; METOJAX J10Ka3aTeIbCTBA TOKIECTB;

- JIMHEMHBIX YPABHEHUAX C OJHON HEM3BECTHOM M METOJAX UX PELICHUS;

- CHCTEMAaX JBYX JMHEHHBIX YPABHEHUN C ABYMS HEU3BECTHBIMHU M METOJAX UX PEIICHHUS.

- BBINOJIHATH JEUCTBUS C OJHOWICHAMU U MHOTOWICHAMU;

- y3HaBaTh B BBIPAXXEHUSIX (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS U IPUMEHSATD UX;

- packiaJbpBaTh MHOTOWIEHbBI HA MHOXHUTEIIH;

- BBINOJHATH TOX/IECTBEHHBIE TPEOOPa30BaHUS LIEIbIX aNTreOpanyecKruX BhIPAKEHUN;

- JIOKa3bIBaTh MIPOCTEUIINE TOKIECTBA;

- HaXOJMTb YUCJIO COYETAHUI U YMCIIO Pa3MEILECHHUI;

- peuarth JIMHEHHbIE YPABHEHUS C OJJHOM HEU3BECTHOM;

- pemarb CUCTEMBI JIBYX JUHEHHBIX YPAaBHEHUM C IBYMs HEM3BECTHBIMH METOJIOM MOJICTAHOBKHU
¥ METOJIOM aJIre0panvecKoro CiIOKEHHUS,

- peuaTtbh TEKCTOBBIE 33Ja4M C IOMOIIbIO JTMHEHHBIX YPABHEHUN U CUCTEM;

- HaXOJWTh PEHICHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lay, B KOTOPBIX HCIOJb3YIOTCS
MaTeMaTUYeCKHE CPECTBA;

- co3/aBaTh MPOAYKT (pe3yibTaT MPOEKTHOM MEATEIbHOCTH), JISi M3YYCHHS W OIHMCAHHS
KOTOPOI'O UCTIOJIb3YIOTCS MAaTEMaTHUYECKUE CPELICTBA.

7-# KkJaace

I'eomeTpus

-MCIOJIb30BaTh IIPH PEIICHUN MAaTEMaTUYECKHUX 3a/1a4u, UX 000OCHOBAHUH U MTPOBEPKE HAWIEHHOTO
pelIeHUs] 3HAaHUE O:

- OCHOBHBIX T'€OMETPHYECKUX IMOHATHUAX: TOYKA, MpsiMas, IUIOCKOCTh, Jy4, OTPE30K, JOMaHas,
MHOT'OYTOJIbHHUK;
OTIPENIETICHUH yTia, OUCCEKTPUCHI yTiia, CMEXHBIX U BEPTUKAIBHBIX YTJIOB;

- CBOMCTBaX CMEXHBIX U BEPTUKAIBHBIX YIJIOB;

- ONpeIeNICHUH PAaBEHCTBA Fr€OMETPUUECKUX (PUTYD; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

- TEOMETPHUUYECKUX MECTaX TOUEK; OMCCEKTPHUCE YIlia U CepeIMHHOM MEPIIEHINKYISAPE K OTPE3KY
KaK F€OMETPUUYECKUX MECTaX TOYEK;

- OIpPEIEIICHUH NapaJUICIIbHBIX MIPSAMBIX; IPU3HAKAX U CBOMCTBAX MAPAJUICIBHBIX IIPSAMBIX;

- AKCHOME MapaJuIeIbHOCTH U €€ KPaTKON UCTOPUH;

- (hopmyne cyMMBbI YTIIOB TPEYTOJIbHUKA;

- OIPENENICHUH U CBOMCTBAX CPEIHEW JIMHUU TPEYTOJIbHUKA;

- teopeme Daieca.

- NPUMEHATH CBOKMCTBA CMEKHBIX U BEPTHKAJIBbHBIX YIJIOB MIPU PEUICHUH 3a]1aY;

- HAXOJHUTh B KOHKPETHBIX CUTyalUsIX PABHBIE TPEYTOJIbHUKHU U JOKA3bIBaTh UX PABEHCTBO;

- YCTaHaBIMBATh MapaUICIbHOCTh MPSMbBIX U IPUMEHATH CBOMCTBA MAPAIJIEIBHBIX MPSAMbIX;

- NPUMEHATH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- HCIOJIb30BaTh TEOPEMY O CPEAHEH JIMHHUM TPEyrojabHUKa U Teopemy Daneca mpu penieHuun
3a71ad4;

HaXOIUThb peH_IeHI/IH (GKNU3HCHHBIX)) (KOMHCTCHTHOCTHBIX) 3a1a4, B KOTOpI)IX I/ICHOJ’II)SYIOTCSI
MaTeMaTHUYECKUe CPECTRA;

- co3/aBaTh MPOAYKT (pe3yiabTaT MTPOCKTHOW EATETBHOCTH), JJIi W3YYCHHS M OIHMCAHHS
KOTOPOTO HCTIONB3YIOTCS MaTeMaTHIECKIE CPEICTBA.

8-ii Ki1ace

Auredpa



-HCITOJTb30BaTh MPH PEIICHHH MAaTEeMaTHYECKUX 3a]a4, NX 000CHOBAaHHUHU U MPOBEPKE HAMIEHHOTO
pelieHusl 3HaHue O:

- anreOpandeckoi ApoOH; OCHOBHOM CBOWCTBE JIpo0u;

- TpaBWIaX JEUCTBHI C aIreOpandecKuMu IpoOsMu;

- CTEIEHSX C IEeTBIMU ITOKA3aTeNISIMU U UX CBOMCTBAX;

- CTaHJApTHOM BHJIC YHCIIA;

k .
- ¢pyHknusax Yy =kx+b, y= X2, Yy = —, X CBOICTBax u rpadukax;
X

- TIOHATHH KBaJPATHOTO KOPHS M apU(PMETHUYECKOTO KBaJPATHOTO KOPHS;

- CBOWCTBax apu(METHUECKUX KBAaAPATHBIX KOPHEH;

- (ynkmuun y = Jx , €€ cBoiicTBax u rpaduke;

- (dopMyIe Ui KOpHEl KBaJipaTHOTO ypaBHEHMS,;

- Teopeme Buera 11 npuBe€HHOIO U OOIIET0 KBAJAPAaTHOTO YPaBHEHNUS;

- OCHOBHBIX METOJaX pELICHMs LENbIX PAallMOHAIbHBIX YPAaBHEHWH: METOJE pa3jokKeHUs Ha
MHOJKUTENIH U METOJIE 3aMEHBI HEU3BECTHOI;

- METO/€ pelIeHUs APOOHBIX pallMOHAIBHBIX YPaBHEHUH;

- OCHOBHBIX METOJIaX PEIICHUs CUCTEM PAL[MOHAJIbHBIX YPABHEHUM.

- -COKpalarh anredOpanyeckue qpoou;

- BBINOJIHATH ApUPMETHIECKHUE ACUCTBUS € areOpandecKuMu Apo0sMu;

- HUCIOJIb30BaTh CBOMCTBA CTENEHEH ¢ LeJIbIMU NIOKA3aTesIMU IPU PELISHNH 3a/ay;

- 3anMChIBaTh YMCJA B CTAHAAPTHOM BHJIE;

- BBINOJIHATH TOX/JECTBEHHbIE IPE0OPa30BaHMsl pallMOHAILHBIX BBIPAXKECHUH;

k .
2, Y =— M HUCHOJb30BaTh UX CBOMUCTBA IIpHU

X

- crpouth rpaduku QyHkumii Y =kx+b, y=x

peleHnn 3a1ay;
- BBIYHUCIIATH apU(PMETHUECKHE KBAaJpaTHbIE KOPHH;
- IPUMEHSTHh CBOMCTBA apu(PMETUUECKUX KBaJAPATHBIX KOPHEH NP pEeLICHUH 3a/1ay;

- CTPOUTDH Fpa(I)I/IK Q)YHKHI/II/I Y =+/X H HUCIIOJIB30BAaTh €I0 CBOICTBa IIpHU PCUICHHH 3a/1a4;

- peuaTth KBaJpaTHbIE YPABHEHNS,

- IPUMEHATH TeopeMy Buera npu penienun 3anad;

- pewiaTth LEJIble PALlMOHAIBHBIE YPABHEHUS METOJOM Pa3JIOKECHHS Ha MHOXKUTEIU U METOAO0M
3aMEHBbl HEU3BECTHOM;

- pemiath IpOoOHBIC YPABHEHUS;

- pelaTh CUCTEMBI PallMOHAJIBHBIX YPaBHEHUM;

- pemiaTh TEKCTOBBIE 3aJa4M C MOMOLIBIO KBAJPATHBIX M PALMOHAIBHBIX YPaBHEHHUH M HX
CUCTEM;

- HaXOJUTh PEIIEHUsl (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX HCIIOJIb3YIOTCS
MaTEMaTUYECKUE CPEACTBA;

- co3daBaTh MNPOAYKT (pe3yabTaT MNPOEKTHOW MAESITEIbHOCTH), JUISI M3YYEHHS] M OIMCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MAaTEMATUYECKUE CPELICTBA.

8-t kn1ace

I'eomerpus

-MCIIOJIb30BaTh MPU PEIICHUH MAaTEMaTHYECKHUX 3a]a4, UX 00OCHOBAaHUH U NPOBEPKE HaMIEHHOTO
pELICHUsT 3HAHUE O:

- ONpeJeNieHnu MapajuiesiorpaMma, pom0a, MNpsSMOYroJbHHKA, KBaJapaTa, MX CBOWCTBaX U
IIpU3HAKaX;

- OIpEAENICHUH TPaleluu; JIEMEHTaX Tpaneuuu; TEOpEME O CpETHEN JTUHUH TPaneluu;

- OIIPENEIICHUH OKPYKHOCTH, Kpyra U UX DJIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTJIOB, CBA3AHHBIX C OKPYKHOCTHIO;

- ONpPENENICHHWH M CBOMCTBAX KacaTElIbHBIX K OKPY)KHOCTH; TEOpPEME O pPABEHCTBE JIBYX
KacaTeNbHbIX, IPOBEIEHHBIX U3 OJHONU TOUKH;

- OIpE/IeNICHNH BIMCAHHOW U ONIMCAHHOM OKPYXXHOCTEM, X CBOMCTBAX;

- OIpeJleIeHUH TPUTOHOMETpUYECKHEe (PYHKIIMH OCTPOTO yIJia, OCHOBHBIX COOTHOILIECHUH MEXIY
HUMU;



- npuémax peuieHus NPsMOYTOJIbHBIX TPEYTOJIbHUKOB,;

- TPUTOHOMETpUYECKUX QyHKIMAX yrioB oT 0 1o 180°;

- TeopeMe KOCUHYCOB U TEOPEME CUHYCOB;

- mpuémax peuieHus NPOU3BOIbHBIX TPEYTOJIbHUKOB;

- (opMynax A MJIOLIA U TPEYTroJIbHUKA, TapajuleorpaMma, Tpaneluu;

- teopeme [Tudaropa.

- IPUMEHSATh IPU3HAKU U CBOMCTBA MapajuienorpaMma, pomoa, npsiMoyrojbHUKa, KBaapara npu
pELIeHNH 3a/]a4;

- peuath NpocTelIIne 3a1a41 Ha TPareLuto;

- HaXOJUTh IPAJyCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPYHOCTbIO; YCTAHABIMBATh UX PABEHCTBO;

- MPUMEHSTH CBOMCTBA KAaCATEJIbHBIX K OKPYXHOCTHU IIPU PEILICHUU 3a/ay;

- peuaTth 3a7a4d Ha BIUCAHHYIO U ONMCAaHHYIO OKPYXHOCTb;

- BBIIOJHATH OCHOBHBIE TEOMETPUUYECKUE TOCTPOEHUS C IIOMOILBIO LIUPKYJISL U TMHEUKHY;

- HaXOIuTh 3HAYEHHUS TPUTOHOMETPUYECKUX (YHKIMHA OCTPOro yria 4Yepe3 CTOPOHBI
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;

- IPUMEHATh COOTHOILEHHS MEXAY TPUTOHOMETPUUECKUMH (QYHKLIUAMU IIPU PELICHUH 3a/1a4; B
YaCTHOCTH, 110 3HAYCHUIO OJTHOM M3 QYHKIMN HAXOJUTH 3HAYCHUS BCEX OCTAIBHBIX;

- peuath OpSIMOYTOJIbHbIE TPEYTOJbHUKY;

- CBOJUTH paboOTy C TpuroHoMeTpuiyeckuMu pyHkmsmu yrios ot 0 1o 180° k cimydyaro ocTpbIX
YTJIOB;

- MPUMEHSTHh TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB IIPU PEILIEHUU 3a/ay;

- peuath NPOU3BOJIbHBIE TPEYTOJILHUKU;

- HaXOJUTb IJIOLIAJAN TPEYTOJbHUKOB, IapayIeIOrpaMMOB, TPaNeLHii;

- npuMeHsTh TeopeMy [Iudaropa npu peniennu 3aaad;

- HaXOJUTh POCTEUIINE FT€OMETPUUECKUE BEPOATHOCTH;

- HAXOJUTh PELICHUS <OKM3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOJIb3YHOTCS
MaTeMaTUYECKUE CPEJICTBA;

- co3/aBaTh MPOAYKT (pe3yabTaT MPOEKTHOM MJEATENbHOCTH), Uil HM3Yy4YeHHUS M OINMCAHUS
KOTOPOT'O UCTIONB3YIOTCS MaTeMaTHUYECKUE CPENICTBA.

9-ii kaace

Auredpa

-MCII0JIb30BaTh MIPH PEILICHUHM MaTeMaTHUECKUX 3a]a4, MX 000CHOBAaHMUHU U NMPOBEPKE HAIIEHHOTO
pelIeHus 3HaHUuE O:

- CBOWCTBaX YMCJIOBBIX HEPABEHCTB;

- METOJIaX pelIeHUs JUHEHHbIX HEPABEHCTB;

- CBOWCTBaX KBaJpaTUUYHOW (PYHKIIMH;

- METOJIaX pelIeHUs KBaJIpaTHbIX HEPABEHCTB;

- METO/ie UHTEPBAJIOB JUIsl PELLICHUsI PalluOHATIbHBIX HEPABEHCTB;

- METOJIaX pElICHUs CUCTEM HEPaBEHCTB;

- CBOMCTBAX U TpaduKe GyHKIUU Y = X HpU HATYpaTbHOM N;

- OIIPENENICHUH U CBOWMCTBAX KOPHEH CTENEHU N,

- CTEIEeHX C palMOHAIIHBIMU TMOKa3aTeNIsIMU U UX CBOICTBaX;

- ONpENeNICHUM U OCHOBHBIX CBOWCTBax apudmernyeckoil mnporpeccuu; ¢GopMmyie s
HaXO0XXJICHUS CYMMBI €€ HECKOJIbKHUX MEPBBIX YICHOB;

- ONpEIeNICHUH M OCHOBHBIX CBOICTBaX TE€OMETPUYECKOW mporpeccuu; Qopmyne Uit
HAXO0XKJICHUS CYMMBI €€ HECKOJIbKUX MEPBBIX YICHOB;

- bopmyne mans CyMMbl OECKOHEYHOM T€OMETPUYECKOM MpOrpeccud CcO 3HaMEHaTeseM,
MEHBIIUM 10 MOJAYJIIO €IUHUIIBL.

- HCIOJIb30BaTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl IPEOOPAa30BaHMsI HEPABEHCTB;

- JI0Ka3bIBaTh MPOCTEUIIINE HEPABEHCTBA;

- pelaTh JIMHEHHbIE HEPABEHCTBA,

- CTPOUTH TpadUK KBAJAPATUYHON (PYHKIIMH U UCTIONB30BaTh €0 MPU PEIICHUH 3a/1aY;

- pelaTh KBaJpaTHbIE HEPABEHCTBA,

- peuiaTh palMOHaJIbHbIE HEPABEHCTBA METOJIOM HHTEPBAJIOB;

- pelaTh CUCTEMbI HEPAaBEHCTB;



ctpouts rpaduk GyHKIME Y = X" TIpH HATypatbHOM N M HCIIONB30BaTh €r0 MPH PELICHHH
3ajady;

HaxXOJWUTh KOPHU CTENEHH N;
HCIIOJIb30BaTh CBOMCTBA KOPHEH cTeneHu N MPH TOKIECTBEHHBIX MpeoOpa3oBaHUsIX;
HaXOIUTh 3HAYCHUA CTEIICHEH C PpaluOHaJIbHBIMU ITOKA3aTCIIAMU;
- peliaTh OCHOBHBIE 3a/1a4M HAa apU(PMETHUECKYIO U T€OMETPUUECKYIO IPOTPECCUU;
HAXO0JIUTh CyMMY O€CKOHEUHOW reOMETPUUECKON MPOrpeccuu CO 3HaMEHATEIeM, MEHBIIINM 10
MOJIYJIIO €TUHUIIBL;

- HaXOAWUTb PCIICHHUA <GKU3HCHHBIX) (KOMHGTCHTHOCTHBIX) 3ala4, B KOTOPBIX HCIIOJIB3YIOTCA
MaTeMaTU4YeCKue CpeCTRa;

- co3/laBaThb MPOAYKT (pe3yibTaT MNPOEKTHOM JEeATEIbHOCTH), JISi M3Y4YCHHS M OIHMCAHUS
KOTOPOTO UCTIONB3YIOTCS MaTeMaTHUECKHE CPE/ICTBA.

9-ii ki1acc

I'eomerpust

-UCIIOJIB30BAaTh NMPH PCIICHUHU MAaTCMATUYCCKUX 3aaa4, UX O6OCHOBaHI/II/I " IPOBCPKE HaﬁHCHHOFO
pellleHuss 3HaHUE O:

- TIpU3HAKaxX MM0J00Us TPEYTrOJIbHUKOB;

- TeopeMe O IPOMOPIUOHATBLHBIX OTPE3KaX;

- CBOICTBE OMCCEKTPHCHI TPEYrOJIbHUKA,

- MPOIOPLHOHAIBHBIX OTPE3KaX B MPSIMOYTOJILHOM TPEYTOJIbHUKE;

- IIPOIOPLHOHAIBHBIX OTPE3KaX B KPYre;

- TeopeMme 00 OTHOILIECHUU IUIOMIAeH MOAOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBax IMpaBUJIbHBIX MHOTI'OYI'OJIbHUKOB; CBsA3U MCKOY CTOpOHOﬁ IIpaBHJIbHOT'O
MHOTOYTOJIbHUKA U paJiyCaMy BIUCAHHOTO U OMKUCAHHOTO KPYTOB;

- OIpeaAcCICHUN NJIMHBI OKPYKHOCTH U d)OpMy.TIe JJIA eé BBIYUCIICHUA,

- (opmyrie oA MPaBIIBHOIO MHOTOYTOJIbHHKA;

- OTpECNICHUH TUTONIaau Kpyra u (opmyne uisi €€ BBIYHUCICHUS; OopMyJie sl BBIYUCICHUS
IUIoMIa/Iel YacTel Kpyra,

- [IpaBUJIC HAXOXKACHHUA CYMMbBI W PA3HOCTH BCKTOPOB, IMPOM3BCACHUSA BCKTOpA Ha CKaJAp,
CBOICTBA ATUX OMEPALIUL;

- OMIpPECACIICHUN KOOPANHAT BEKTOPA U MCTOAAX UX HAXOKIACHUS,

- TIpaBWJIE BHITIOJHEHHH onepaluii HaJi BEKTOpaMH B KOOpJIUHATHON dopMme;

- OTpEJCIICHUU CKAISIPHOTO MPOM3BEICHIS BEKTOPOB B (hopMyIIe TS ero HaXOXKICHHUS,

- CBSI3M MEXIYy KOOpJAMHATAMU BEKTOPOB U KOOPJMHATAMHU TOUEK;

- BCKTOPHBIM U KOOPAHWHATHBIM METOJaX PCIICHUA T’COMCTPUYCCKUX 3a1a4.

- (opmynax 00bEMa OCHOBHBIX MTPOCTPAHCTBEHHBIX TEOMETPHUECKUX QUTYD: Mapaielenunena,
KyOa, 1mapa, [MIIMHIpa, KOHYcAa.

- MPUMEHSTH MPU3HAKU MTOI00US TPEYTOJIBHUKOB MPU PEIICHUH 3aa4;

- pemaTh NPOCTEeHIINE 3a7a91 Ha MPOTIOPIIMOHATBHBIE OTPE3KH;

- pemiaTh NpoCTeHIne 3aaun Ha MPaBUIbHbIE MHOTOYTOJbHUKH;

- HAaXOJWTh JJIMHY OKPY>KHOCTH, IIJIOIIA/(b KPYTa U €ro 4acTeu;

- BBITIOJHSATH OIEpaly HaJ BEKTOPaMH B T€OMETPUYECKON U KOOPAMHATHOU hopme;

- HaXOAWTh CKAJIAPHOC IMPOU3BCACHUEC BCKTOPOB U MPHUMEHATE €TI0 IJIA HAXOKACHUA Pa3JIMIHBIX
T€OMETPUUECKUX BEIUYHUH;

- peuaTrb reOMCTPUYICCKUEC 3aJa4i BEKTOPHBIM U KOOPAWMHATHBIM METOI0M;

- MPUMEHITh TE€OMETPHYECKHE MPeoOpa3oBaHUs IUIOCKOCTH MPHU PEIICHHH T€OMETPHUYECKUX
3a/1ay;

- HaXOJUTh 00BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX UTYp: Mapaielenunena,
KyOa, mapa, [MIIHHIpA, KOHYCAa,;

- HaXOJUTh PEIICHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Ja4, B KOTOPBIX HCIOJNB3YIOTCS
MaTeMaTHYECKUEe CPEJICTRA;

- co3daBaTh MPOMYKT (pe3ylbTaT MPOEKTHOW MAESITeNbHOCTH), IS HM3YYEHHS € OMNHCAHUS
KOTOPOTO HCIIOJIB3YIOTCS MaTeMaTHIEeCKIE CPEJICTBA.

IIpenmeTHble pe3yJibTaThl 00yUYeHH S



Pe3ynbrartel 00yueHUs MpeACTaBlIeHbl K YPOBHIO NMOATOTOBKM M 3a/al0T CHUCTEMY HTOTOBBIX
pe3yabTaToB OOYy4YEeHHs, KOTOPHIX JOJDKHBI JOCTHUTaTh BCE YYalIHecs, OKAHYMBAIOUIME OCHOBHYIO
HIKOJTy, M JOCTH)KEHHE KOTOPBIX SIBISETCS OOSI3aTENIbHBIM YCIOBUEM IOJOXKUTEIBHONU aTTecTaluu
yUeHHKa 3a KypC OCHOBHOM IIKOJIBI. DTH TpeOOBaHUS CTPYKTYPUPOBAHBI IO TPEM KOMITOHEHTAM:
«3HATH/TIOHUMATBY», «YMETh», «HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHHUS W YMEHHUS B MPAKTHUUYECKOM
JESATEIIbBHOCTH M IIOBCEIHEBHOM >kM3HM». [Ipm 3TOM mocieqHue aBa KOMIIOHEHTA IPEACTaBICHBI
OTJIEIIbHO MO KaKJOMY U3 Pa3/IeoB COACPKAHMUS.

W3yuenne MareMaTWKd B OCHOBHOHM INIKOJIE JaeT BO3MOXKHOCTh OOYYaroIIMMCS JOCTHYb
CIIEYIOIIUX Pe3yIbTaTOB PA3BUTHS:

1) B IMYHOCTHOM HampaBICHUU:

J YMEHME SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIM B YCTHOM M NMHUCbMEHHOH peuu,
MOHMMATh CMBIC] TOCTAaBJICHHOW 3a/JayM, BBICTPAUBATh AapPryMEHTALMIO, MPUBOAMTH MPUMEPHI U
KOHTPIIPUMEDHI;

o KPUTUYHOCTh ~ MBIIIICHHUS, yMEHUE  pACIO3HABaTh  JIOTMYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATh TUTIOTE3Y OT (haKTa;

J NpEe/CTaBICHUE O MAaTeMaTHYECKOW Hayke Kak cdepe 4el0oBEYeCKOil IesTeTbHOCTH, 00
JTanax ee pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI LIMBUIIN3ALINY;

. KPEaTUBHOCTh MBIILICHUS, WHUIMATHBA, HAXOIAYUBOCTh, AKTUBHOCTH IIPU PEIICHUM
MaTeMaTHYCCKUX 3a]1a4;

J YMEHHE KOHTPOJHMPOBATH MpOIecC W  pe3ylbTaT y4eOHOW  MaTeMaTH4ecKOi
JeSITeTbHOCTH;

. CHOCOOHOCTh K 3MOIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,

PELIEHU, pacCyKICHUI;

2) B METanpeIMETHOM HaIIPABJICHUU:

. NepBOHAYaJIbHbIE NpEeACTaBIeHUs 00 uAedXx M O MeToJaX MaTeMaTHUKU Kak
YHUBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, CPEACTBE MOJEINPOBAHUS SBJIICHUN U ITPOLIECCOB;

. YMEHHUE BHJIETh MaTeMaTUYEeCKYIO 3ajjauyy B KOHTEKCTE MPOOJIEMHON CUTyallud B APYTUX
JUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;

. YMEHHE HAXOAUTh B Pa3IMUHBIX UCTOYHUKAX MH(POPMAINIO, HEOOXOIUMYIO JUTSl PEIICHHS
MaTeMaTHYECKUX MPo0IIeM, IPEACTaBIATh €€ B OHATHOU (popMe, IPUHUMATD pEIIeHHE B YCIOBUAX He-
MOJTHOM M N30BITOYHOMN, TOUHOW U BEPOSITHOCTHOW MH(pOpMAIINH;

o yMEHHE MOHUMAaTh W UCMOJIb30BaTh MATEMaTHYECKHE CPEICTBa HAarJIAIHOCTU (Tpadukwy,
Jarpammbl, TaOJIHUIIbI, CXEMBI U Jp.) 7S WIITFOCTPAllii, MHTEPIPETAllu, apryMEHTAI1H;

o YMEHHUE BBIABUIaTh TUIOTE3bl MPU PELICHUH y4eOHBIX 3a/1a4, MOHUMaTh HEOOXOAUMOCTb
UX MIPOBEPKH;

J YMEHHE NPUMEHSTh WHAYKTUBHBIE U JI€AYKTUBHBIE CIIOCOOBI pacCyXJIE€HUH, BHJIETh
pa3IUYHbIE CTPATETUHN PELICHUS 33/1a4;

o IIOHMMAaHHUE CYIIHOCTH aITOPUTMUYECKUX TNPEANUCAHMM M yMEHHE JEHCTBOBaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

o YMEHHUE CaMOCTOSITENIbHO CTaBUTh 1I€JIH, BHIOUPATh U CO3AaBaTh aJrOPUTMBI JJIsl PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

J YMEHHE IUIAaHUPOBATh U OCYUIECTBIIATDH AEATEIbHOCTh, HANPABICHHYIO Ha pellIeHue 3a/1a4

HCCIIEI0BATEIBCKOTO XapaKTepa;

3) B IpeIMETHOM HaIlpaBICHUU:

o oBJIaJicHue 0a30BbIM MOHATUHHBIM almapaToM IO OCHOBHBIM paszfefiaM CoOJlep>KaHus,
IpeJICTaBIeHHEe 00 OCHOBHBIX HM3y4ae€MbIX MOHATHSIX (YMCIIO, reoMeTpuueckas (urypa, ypaBHEHUE,
(GyHKLUS, BEPOSATHOCTb) KaK BaXHEHUIIMX MaTeMaTHUECKUX MOJENAX, MO3BOJISIOUIMX ONMCHIBATH U
M3y4aTh PEAIbHBIE IPOLIECCHI U SIBJICHUS;

. yMeHue paboTatb € MaTeMaTHYECKUM TEKCTOM (aHAJIM3MpOBaTh, M3BJIEKATH
HE00X0/IMMYI0 MH(OPMAIINIO), TPAMOTHO NMPUMEHATh MAaTEeMaTHUYECKYI0 TEPMHUHOJIOTHUIO U CUMBOJIHUKY,
HCITOJIB30BaTh PA3JINYHbIC A3bIKM MATEMATUKH;

. YMEHHUE TMPOBOJAUTH KJIACCH(PHUKAIMK, JIOTHYECKHE OOOCHOBAaHUS, [OKa3aTelbCTBa
MaTE€MaTUYECKUX YTBEPKICHU;



J YMEHHUE pPacIO3HABATh BUIbBI MaTeMaTHUECKUX YTBEP)KICHHH (aKCHOMBI, ONpEAeIeHus,
TEOPEMBI U Jp.), IPSIMbIE U OOpaTHBIE TEOPEMBI;

J pa3BUTHE TPEJCTABICHUNH O 4YHCIE M UHUCIOBBIX CHUCTEMAax OT HaTypaJlbHbIX [0
NEHCTBUTENBHBIX 4YHCEN, OBJIAJCHUE HAaBbIKAMU YCTHBIX, IMCbMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIUMCIICHHI;

J OBJIaJICHUE CUMBOJIBHBIM SI3bIKOM aireOpbl, IPUEMaMU BBIIIOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHUil pallMOHAIBHBIX BBIPAKEHHUH, PEIICHUs] YPAaBHEHHI, CUCTEM ypaBHEHUH, HEPABEHCTB U
CHUCTEM HEPABEHCTB, YMECHHME HCIOJb30BAaTh HJACI0 KOOPAMHAT Ha IUIOCKOCTH Ul HHTEPIPETALUH
yYpaBHEHMIA, HEpaBEHCTB, CHUCTEM, YMEHHE IPHMEHATH ainredpandeckue mpeoOpa3oBaHus, ammapar
YPaBHEHHUI U HEPABEHCTB I PELIECHUS 3a7a4 U3 Pa3IMYHbIX Pa3eiioB Kypca;

. OBJIQICHUE CHUCTEMON (YHKIMOHAIBHBIX TOHATHH, (YHKIIMOHAIBHBIM S3BIKOM |
CHUMBOJIMKOW, YMEHHE Ha OCHOBE (D)YHKIIMOHAIBHO-TPAPHUECKUX MPEICTABICHHI OMMUCHIBATH U aHAJIN3U-
pOBATh pEAIbHBIC 3aBUCUMOCTH;

. OBJIaJICHUE OCHOBHBIMH CIIOCOOAMM IPEJICTABICHUS U aHAJIU3a CTATUCTUYECKUX JIaHHBIX;
HaJIMYue NPEJCTaBICHUH O CTAaTUCTHMYECKHUX 3aKOHOMEPHOCTSX B pPEaIbHOM MHUPE U O Pa3IMYHBIX
croco0ax UX U3y4eHHsl, 0 BEPOSATHOCTHBIX MOJEIAX;

J OBJIAJICHUE TE€OMETPUYECKUM S3BIKOM, YMEHHME MCIIOJIb30BaTh €ro JUisl OINHUCAHUsA
IIPEIMETOB OKPY)KAIOILIEr0 MHpa, Pa3BUTUE MPOCTPAHCTBEHHBIX IMPEACTABICHUN M M300pa3uTENbHbBIX
YMEHHUH, IPHOOpETeHNE HABBIKOB T€OMETPUUECKUX ITOCTPOCHUH;

J YCBOEGHHUE CHCTEMATHYECKUX 3HAHUM O IJIOCKUX (UIypax M UX CBOMCTBax, a TaKXke Ha
HarJsJHOM YPOBHE - O IPOCTEHMIINX MPOCTPAHCTBEHHBIX T€IaX, YMEHUE NPUMEHATh CUCTEMAaTUYECKHE
3HAHMSI O HUX JJIs PELLIEHUS] TEOMETPUUYECKUX U IPAKTHUUECKUX 3ajay;

L4 YMCHUA U3BMEPATH MJIHMHBI OTPE3KOB, BCIHWYHHBI YIJIOB, HCIIOJIB30BATb (bOpMy.]'IBI JI
HaXO0XKICHHA IICPUMECTPOB, nnoma,ueﬁ 1 00bEMOB TCOMCTPUUCCKUX (1)I/Il"yp;
L4 YMCHUEC HNPUMCHATH H3YYCHHBLIC ITOHATHA, PE3YJIbTAaTbl, MCTOAbI JIA PCIICHHA 3ajayd

MMPAKTUYCCKOI'0 XapakTepa U 3adad U3 CMCKHBIX TUCHUIUIMH C UCIOJBb30BAHUCM IIPU H€O6XOIII/IMOCTI/I
CIIPaBOYHBIX MAaTEPUATIOB, KAJbKYJISATOPA, KOMIIBIOTEPA.

Maremaruka. Aaredopa. I'eomerpus.

HarypaabHblie yncia. JI[poou. PannonajabHble ynciaa

BelnnyCKkHHMK HayduTCs:

. MOHUMAaTh OCOOCHHOCTH JIECATUYHON CHCTEMbI CUHCIICHUS;

. OIepUpPOBATh MOHATUSIMHU, CBA3aHHBIMU C JEIUMOCTBIO HATYpaJIbHBIX YHCET;

. BbIpaXXaThb YHWCJIA B OSKBUBAICHTHBIX (opMax, BbIOMpas HamOojee MOAXOASIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYaluy;

. CPaBHMBATbh U YIOPSA0YUBATH PAllMOHATIbHBIC YHCIA;

. BBITOJIHATh BBIYMCIEHUS C PALIMOHAIBHBIMU UYUCIIAMHU, COYETas YCTHBIE U IUCbMEHHbIE

HpI/IéMH BBILII/ICJ'ICHI/II\/’I, MMPUMCHCHUC KAJIBKYIISATOPA,

® HCIIOJIB30BATh IIOHATHA W YMCHHA, CBA3AHHBIC C TIPOHNOPHHOHAIBHOCTBIO BCIIWYUH,
MMponcHTaMu, B XO0A€ PCHICHUA MATCMATHYCCKUX 3a4av U 3aJa4 U3 CMCKHBIX NPECAMCTOB, BBIIIOJIHATDH
HECJIIOKHBIC TPAKTHUYCCKUEC paCLIéTI)I.

BLIHYCKHI/IK OJYYHUT BO3MOKHOCTb:

b IIO3HAKOMUTHCA C INIO3HMIITMOHHBIMH CHCTEMaMH CUMCIICHUA C OCHOBAHUAMH, OTJINMYHBIMU
ot 10;

. YIJIYOUTh ¥ Pa3BUTh MPECTABICHUS O HATYPAJIbHBIX YMCIIaX U CBOMCTBAX JCITUMOCTH,

b HAaY4YHUTBCA MCIIOJIBb30BAaTh HpI/IéMI)I, panrOHATIU3UPYIOIIHUE BBIYHUCIICHHA, HpI/IO6peCTI/I

IMPUBBIYKY KOHTPOJIMPOBATH BHIYUCIICHUS, BLI6I/Ipa$I MOAXOISAIIUN 1)1 CUTyallun CI10Cc00.

HeiicTBUTEIbLHBIE YMCJIA
BrinyckHUK Hay4uTCs:

® HCII0JIb30BATh HAYAJIBHBIC TPEACTABICHUSA O MHOKCCTBC HeﬁCTBHTeHBHBIX YHUCCII,

hd OICPUPOBATH MMOHATUEM KBA/IPATHOT'O KOPHS, IPUMCHATH €TI0 B BLIYUCIICHUAX.
BLIHYCKHI/IK MOJIYYUT BO3BMOXKHOCTD:

® Pa3BUTE TMNPEACTABIICHHUEC O YHUCIEC W YHCIOBBIX CHUCTEMAX OT HATypaJIbHBIX 10
I{GﬁCTBHTGJ’IBHBIX YHUCCII; O PO BEIUHCIIEHUH B ITPAKTHUKE,



. pa3BUTh M YIUIYOWTh 3HAHHWS O JECATHYHOW 3allUCH  JCHCTBUTEILHBIX YHUCEI
(mepuoauvecKre U HEMEePHUOIUIECKHE IPpoOH).

N3mepenus, npudIuzKeHUsI, OLEHKH

BbImycKkHUK Hay4uTCS:

. UCIIONIb30BaTh B XOJI€ PEIICHHUs 3a7ad dSJIEMEHTAPHBIC MPEICTABIICHUS, CBSI3aHHBIC C
NpUOIMKEHHBIMUA 3HAYCHUSIMH BEJTUYMH.

BBITyCKHHK TTOTyYUT BO3MOYKHOCTD:

. MOHSATH, YTO YHCJIOBBIC JIaHHBIC, KOTOPBIE UCTIONB3YIOTCS Ui XapaKTEPUCTUKUA OOBEKTOB
OKPYKAIOIIETO MUPA, SBISIOTCS MPEUMYIIIECTBEHHO MPUOTIKEHHBIMU, YTO O 3aMUCH MPUOINKEHHBIX
3HAYCHUH, COJEpKAIIUXCI B HWH(POPMAIMOHHBIX HWCTOYHHMKAX, MOXXHO CYAUTh O TOTPEHIHOCTH
PUOJIMKEHUS

. MOHSTh, YTO TIOTPEIIHOCTh pEe3yJIbTaTa BBIYUCICHUN JOJDKHA OBITh COM3MEpHUMA C
MOTPEIIHOCTBIO UCXO/HBIX JIaHHBIX.

Aﬂreﬁpan'{ecmle BbIPAKCHU A
BbINycKHUK HAy4YHTCS:

o OINCPUPOBATH NOHATUAMU KTOKACCTBO», KTOKICCTBECHHOC r[peoGpa3OBaHI/Ie», peuiaTh 3aj1avuu, CoAcpKalune
OyKBEHHBIE JIaHHBIC; paboTaTh ¢ popmynamu;

. BBIMOJIHATh ~ NPe0Opa30BaHUSl  BBIPOKCHHUH, COJIEP)KAIIUX CTEHNEHH C  LEJIBIMH
MOKA3aTeISIMKU U KBaJIPATHBIC KOPHU;

. BBIMOJIHATh TOXJIECTBCHHBIC MPEOOPA30BaHMs PAIlMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
NpaBWJI JICHCTBUN HAJl MHOTOYWICHAMH M aIreOpanuecKuMu IpoOsMu;

® BBITIOJIHATDH PA3JIOKCHUEC MHOT'OWICHOB Ha MHOXKUTCIIN.

BBIyCKHUK TOJTYYHUT BO3MOXHOCTh HAYYUThCS:

. BBITIOJHATh MHOTOIIATOBEIC MPeoOpa3oBaHUs PANMOHAIBHBIX BBIPAKECHUH, MPUMEHSS
HNIMPOKHI HAOOP CIIOCOOOB M MPUEMOB;

. NPUMCHSTh TOXICCTBCHHBIC NPEOOpa3OBaHUS IS PEIICHUS 3a7ad W3 Pa3IUYHBIX
paziesioB Kypca (Hanmpumep, JUIsl HaX0XKICHUS HauOOoJIbIIer0/HAMMEHBIIIETO 3HAUCHHS BRIPAXKCHUS ).

YpaBHeHust

BrIllyCKHUK Hay4uTCs:

. pelnIaTh OCHOBHBIC BHUJIBI PAllMOHAIBHBIX ypaBHEHWH C OJHOH NMEPEMEHHOW, CHCTEMBI JBYX ypaBHEHHH C
JBYMsI ITepEMEHHBIMH;

b MMOHUMATh YPAaBHCHUC KakK BamHeﬁmy}o MAaTeMaTU4YECKYyr0O MOJCIb JId OINHUCAaHUA W H3YUYCHUA
p33H006p33HBIX PCaIbHBIX CHTyaHHﬁ, peuaTh TCKCTOBBIC 3aJa4n anre6pa1/1quKI/IM METOAOM;

o MNPpUMCHATH rpa(bnqecmde OpeACTaBJIICHUA JIA HCCICAOBAHUA ypaBHeHHfI, HCCJICJOBaHUs W PCHICHUA
CUCTEM ypaBHeHI/Iﬁ C IBYMs IIEPEMECHHBIMU.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

. OBJAQJIETh CIECNUAIBHBIMA NPUEMAMU PpEIICHUS YpPaBHEHUHM M CHCTEM YPaBHEHUU;
YBEpEHHO NPUMEHSTh amnmnapaT ypaBHEHMM /Ui pEIIeHUs pPa3HOOOpas3HBIX 337ad M3 MaTEeMAaTHKH,
CMEXHBIX MTPEAMETOB, IPAKTUKU;

o MNPUMCHATH l"pa(bI/ILIeCKI/Ie NpEACTAaBJICHUA JId HCCICIOBAHUSA ypaBHeHHfI, CUCTEM
YpaBHEHMH, coAepKalux OyKBEHHbIE KO UIIMEHTHI.

HepaBencrBa

BaillycKHUK Hay4uTCS:

* MOHMMAaTh ¥ IPUMEHSITh TEPMHHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbIE C OTHOILLIEHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* pelaTh JIMHEHHbIE HEPaBEHCTBA C OJHOM IMEPEMEHHON U UX CUCTEMBI; PEeLIaTh KBaJApaTHbIE HEPABEHCTBA C
OTIOpO# Ha rpaUIeCKue MPEACTaBICHNUS;

* IMPHUMEHSTH allapaT HEPAaBEHCTB Ul PELICHUS 3a/1a4 U3 PA3JIMYHBIX pa3zelloB Kypca.

BBIHYCKHI/IK IIOJIYUYHUT BOSMOKXHOCTb HAYYHUTHCA:

® paSHOO6pa3HBIM HpI/IéMaM A0Ka3aTCJIbCTBa HCPABCHCTB; YBCPCHHO MPUMCHATH allllapaTt

HEPABEHCTB JJI PELICHHUs] Pa3HOOOpa3HBbIX MaTeMaTHUECKUX 3334 U 3aJa4 U3 CMEXKHBIX MPEIMETOB,
NPaKTUKU;

. NPUMEHSTh TIpaduyecKkue NPeACTaBICHUS Ul HCCIIEIOBaHUS HEPAaBEHCTB, CHCTEM
HEPABEHCTB, COJIEPKAIINX OYKBEHHBIE KOO(PPUIIUECHTHI.



OcHoBHbIE NOHATHSA. YK c/I0BbIE PYHKIMU
BrinmyckHuk Hay4duTCs:

d INOHMMAaTh U UCIIOJIb30BATh q)yHKIII/IOHaHLHLIG TIOHATHUSA U A3BIK (TepMI/IHLI, CHUMBOJIMYCCKHEC O603HaquI/Iﬂ);

* CTpOUTH TpaUKH 3IEMEHTApHbIX (DYHKIWH; HCCIeNOBaTh CBOMCTBA YHCIOBBIX (YHKIMH Ha OCHOBE
U3Y9ICHUS OBEACHUS UX IPApUKOB;

* MOHMMaTh (PYHKIHMIO KaK Ba)KHEWIIYI0 MaTeMaTH4eCKyI0 MOJeNb Ul ONHCAHUS NPOLECCOB U SIBICHHUMN
OKPYXKaIOIIEro MHpa, NPUMEHATh (PYHKIMOHAIBHBIA SI3BIK IUI1 OINHCAHMSA M HCCICIOBAHUS 3aBHCHUMOCTEH MEXIy
(pU3MUECKUMH BENNINHAMH.

BBITyCKHUK MOTYYUT BO3MOXHOCTD HAyUHThCS:

. IPOBOANTH MCCIIEOBAHMS, CBSI3aHHBIE C M3YYCHHEM CBOWCTB (YHKIHI, B TOM YHCIE C
UCTIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE I'paUKOB M3YUEHHBIX (DYHKIHMHA CTPOHUTH Ooyiee CIOXKHBIC
rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJIOTBIMIY» TOYKAMH U T. 11.);

. UCTIOJIb30BaTh (DYHKIMOHAIBHBIE MPEJCTABICHUS M CBOMCTBAa (DYHKUMN IJIsl pEIICHHS
MaTEeMaTUYECKHUX 3a/1a4 U3 Pa3In4HbIX pa3/iesioB Kypca.

YucioBble N0CI€10BATETbHOCTH

BBIHYCKHI/IK Hay4YUTCA:

® IIOHMMAaTh U UCITIOJIB30BATh A3BIK HOCHeZ[OBaTeHBHOCTeﬁ (TepMI/IHLI, CHUMBOJIMYCCKHUEC 0603Ha‘I€HI/IH);

* NPUMEHSTH (OPMYJIBI, CBS3aHHBIE C apUPMETHYECKOH M TeOMETPUYECKOW MpOrpecchei, W ammapar,
c(OpPMHUPOBAHHBIA NPH W3YUECHUH APYTUX PA3IeToB Kypca, K PEIICHHIO 33Jad, B TOM YHCIE C KOHTCKCTOM H3 pealbHOU
KHU3HU.

BBIITyCKHHMK ITOJIy9UT BO3MOKHOCTh HAYYUTHCH |

. pewmiatb KOMOMHHMPOBAHHBIE 3a7aydl C NPUMEHEHHEM (GOpMyl N-ro 4YjeHa U CyMMBbI
HEepPBbIX N WICHOB apu(METHYECKOH M T€OMETPUYECKOH MPOrpeccrud, MPUMEHSS MPH 3TOM armapar
YPaBHEHUU U HEPABEHCTB;

. NOHUMAaTh apU(PMETHUECKYI0 W T'EOMETPUYECKYI0 TMPOTPECCHI0 Kak  (PYHKIUH
HaTypaJIbHOIO apryMEHTa; CBS3bIBaTh AapU(PMETUUYECKYIO MPOTPECCUI0 C JIMHEHHBIM pOCTOM,
TEOMETPUYECKYIO - C DIKCIIOHEHLUAIIBHBIM POCTOM.

OnucarejbHas CTATUCTHKA
BBINycKHUK HAyYHUTCSI UCTIOJIB30BATh MIPOCTEHIINE CIIOCOOBI MPECTABICHHS M aHAIM3a CTATUCTUUECKUX JaHHbIX.

BLIHYCKHI/IK MMOJIYYUT BO3MOKHOCTH HpI/IO6peCTI/I HepBOHa‘IaHLHLIﬁ OIIBIT OpraHu3alu c60pa
JaHHBIX IIPU IMPOBCACHUH OIIPpOCa O6HIGCTB€HHOFO MHCHUS, OCYHICCTBJIATh UX aHAJIW3, MPCACTABIATH
PE3YyJIbTAThEI OIIPOCAa B BUAC Ta6J'II/II_U>I, AuarpaMmbl.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD
BBINyCKHUK HAyYUTCSI HAXOJUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTD CIy4aifHOTO COOBITHS.

BLIHYCKHI/IK MMOJIYYUT BO3MOXKXHOCTb HpI/IO6peCTI/I OIIBIT IIPOBCACHUS CJ'Iy‘IElfIHBIX 9KCIICPUMCHTOB,
B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTCPHOT'O MOACIIMPOBAHUS, HHTCPIIPETAINHN UX PE3YIIHTATOB.

Kom0Ounnaropuka

BBINyCKHUK HayduTCsI pemaTh KOMOWHATOPHBIC 33a4l HA HAXOXKACHUE YUCa 00BEKTOB WIIH KOMOWHAIIHIH.

BBINTyCKHHMK NOJIyYUT BO3MOKHOCTh HAy4YHTHCS HEKOTOPBIM CHEIUAIbHBIM IPUEMAM DPEIICHUS
KOM6I/IHaT0pHLIX 3a4da4.

Har.mumaﬂ reoMmerpust

BrinyckHUK Hay4duTCs:

* pacrno3HaBaTh Ha 4epTeXkax, PUCYHKAX, MOJAENIAX U B OKPYXKAIOIIEM MHUpE IUIOCKHE U IMPOCTPAHCTBEHHBIE
reoMeTpHUYECKUe (QUTYPBI,

° pacrmo3HaBaTh pa3BEPTKH KyOa, MPSMOYTOIBHOTO MapayjieNenuea, MPaBmIbHON MHPpaMUIbl, THINHIPA U
KOHYCa;

* CTPOUTD Pa3BEPTKHU KyOa M IPSMOYTOJIEHOTO Mapaliesenuneaa;

® OTIpeNIeNATh 10 JINHEHHBIM pa3MepaM pa3BEPTKH QHUTypHI JINHEHHBIE pa3Mephl caMoi GUTypsl ¥ HA000pOT;

® BBIYHCIIATH 00BEM NPSIMOYTOJILHOTO MapaulesIeuIe/1a.

BLIHYCKHI/IK MOJIYYUT BO3BMOXKHOCTD:

i HAyYUThCS  BBIUMUCIATH OOBEMBI  IPOCTPAHCTBEHHBIX TIE€OMETPHUYECKHX  QUryp,
COCTAaBJICHHBIX U3 MPAMOYTOJIbHBIX MAapaJlJICJICITUIICIO0B,

i yrayOuTh M pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (purypax;

o HAYYUTHCA MPUMCHATH ITIOHATUC paBBépTKI/I JJI1 BBITIOJIHCHUS TPAKTUYICCKHUX paC‘-IéTOB.

I'eomerpuyeckue Gpurypsl
BrinyckHUK HAy4UTCS:



d MOJB30BATLCA SA3BIKOM TCOMETPHUU [Jid OIKUCAHUA TMPCIMCETOB OKPYKAOIIEro MHpa U HX B3aWMHOIO
PacCmoJIOKCHUA,

* pacro3HaBaTh ¥ U300pakaTh Ha YepTEXKaxX M PUCYHKaX reoMeTpuieckue QUrypsl 1 X KOHQUTypauuy;

* HaXOAWTh 3HAYCHUsSI [UIMH JIMHEHHBIX 2JIEMEHTOB (DUTyp M UX OTHOIIEHHMS, IPaayCHYI0 Mepy yrioB oT 0° 1o
180°, mpuMeHsIs OTpeneNeHus, CBOWCTBAa W NPU3HAKK (PUTYp W HX SJIEMEHTOB, OTHOUICHHS (GUryp (paBeHCTBO, mMopodue,
CHMMETPHH, ITOBOPOT, apauIeNIbHbII IEpeHoc);

. OMEpHUPOBATh C HAYAIBHBIMU IMOHATUSIMH TPUTOHOMETPUH U BBITIONHSATH 3JICMCHTAPHBIC OMEPAIlUi HaJ
(hYHKIHAMU YTIIOB;

° pemaTh 3a1a4n Ha JT0Ka3aTeIbCTBO, ONMMPAsACh HA N3yUYECHHBIC CBOWCTBA (UTYpP W OTHOUICHUN MEXIy HAMU
U MPUMEHSIS U3yYCHHBIC METO/IBI IOKA3aTEIIbCTB;

. pelaTh HECIOXKHBIC 3a/la4d HAa MOCTPOCHHE, MPUMEHSS OCHOBHBIC AJITOPUTMBI MOCTPOCHHUS C MOMOIIBIO
LUPKYJIS U JIMHENKU;

° pemaTh MpocTelre IIaHIMeTPHICCKHE 3a0a4H B IPOCTPAHCTBE.

BBIHYCKHI/IK IMOJIYYUT BO3MOXHOCTD:

b OBJIAACTh MECTOdAMHU peH_IeHI/ISI 3aa4 Ha BBIYHUCIICHHUA W OO0Ka3aTcibCTBA: MCTOAOM OT
IIPOTHUBHOI'0, MECTOAOM HOI[O6I/I5[, METOAOM nepe6opa BApUAHTOB U METOAOM TI'COMETPHUYCCKHUX MECT
TOYCK;

. NpPUOOPECTH OMBIT MPUMEHEHUS aNreOpandyeckoro U TPUrOHOMETPUYECKOro ammapaTra u
UJEeH ABUKEHUS IIPU PELICHUN T€OMETPUUYECKUX 3a]1ay;

. OBJIQJIETh TPAJAUIIMOHHON CXEMOM PELICHHS 3a/1a4 Ha ITOCTPOEHUE C TOMOIIBIO LIUPKYIIS U
JMHENKH: aHaJIU3, IOCTPOCHUE, 1I0KA3aTEIbCTBO U UCCIECOBAHUE;

. HAay4YUTbhCS PELIATh 33a/1a4d HAa MOCTPOCHUE METOJOM I€OMETPUYECKOr0 MECTa TOYEK U
METOJIOM MOA00HS;

. PHOOPECTH ONBIT KCCIECAOBAHUS CBOWCTB TUIAHUMETPHUYECKUX (UTYp € TOMOIIBIO

KOMIIBIOTEPHBIX IIPOrpamM;
. nproOpECTH OMBIT BHINOJHEHHSI IIPOEKTOB 110 TeMaM «l eoMeTprudeckue npeodpazoBaHusl
Ha IJI0cKoCcTHY, «IlocTpoeHue oTpe3koB 1o popmyner.

HN3MepeHue reoMeTpu4eCKUX BeJTHYHH
BbITycKHUK HAy9IHTCS:

* UCIIOJIB30BaTh CBOMCTBA U3MEPEHHMS [UIMH, IUIOMAAEH U YIIIOB IIPU PEUICHUH 33734 Ha HAXOXKICHHE ITUHBI
OTpe3Ka, [UINHBI OKPY>KHOCTH, JIMHBI TyTH OKPYKHOCTH, TPaTyCHONH MepHI yIJia;

* BBIUUCIIATh IUIOIAAHM TPEYTONBHUKOB, MPSMOYTOJIBHUKOB, MapajuledorpaMM- MOB, Tpaleuui, KpyroB u
CEKTOPOB;

* BBIYUCIIATH [UIMHY OKPY’KHOCTH, JUIMHY AYTH OKPYKHOCTH;

* BBIYMCIIATH JUIMHBI JIMHEHHBIX 3JEMEHTOB (UTYp W MX YTJIbI, UCTIONb3Ysl (OPMYJIIbI JUIMHBI OKPY)KHOCTH U

JUTMHBI YT OKPYKHOCTH, (hOPMYJIBI IUIOIIaneH Guryp;

* pemiaTh 3aJa4d Ha JOKA3aTEJIbCTBO C HCIMOJIb30BaHHEM (DOPMYJ JIHUHBI OKPYKHOCTH H JJIHUHBI JAYTH
OKPYKHOCTH, (hopMyI IIiomaseit Guryp;

° pemaTh MPaKTHYSCKUE 3a/Ia4d, CBSA3aHHBIC C HAXOXKICHUEM TEOMETPHYCCKHX BEJNMYHH (MCIONB3YS MpU
HEO0OXO0JUMOCTH CIIPABOYHHUKHU M TEXHHUYECKUE CPENICTBA).

BLIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

b BBIUUCIIATH INIOMIAAN (1)I/Il"yp, COCTAaBJICHHBIX W3 JBYX WA Ooitee npsAMOYT'OJIbHUKOB,
napajjieJIorpaMMoOB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

b BBIUUCIIATE IJIOO[AAXM MHOI'OYI'OJIbHUKOB, HCIIOJIB3YSA OTHOLICHHSA PAaBHOBCIHMKOCTU U
PABHOCOCTABJICHHOCTH,

M MMPUMCHATH aJIFeraI/I‘-ICCKI/Iﬁ u TpI/IFOHOMCTpI/I"IeCKI/Iﬁ amnmapar 1 UACU ABUXCHUA TIPpU
PEIICHNH 3a1a4 Ha BbIYHUCICHUEC HJIOHIaJIeﬁ MHOI'OYT'OJIbHUKOB.

Koopaunarsi
BrInycKkHUK Hay4UTCS:

b BBIYUCIATH AJIMHY OTPE3Ka IO KOOpJAWHATAM €0 KOHIOB; BBIYHUCIIATE KOOPAUHATBI CEPEAUHBI OTPE3KaA,

° WCIIONIb30BaTh KOOPAMHATHBIA METOJ ISl U3YYEHHs CBOMCTB NPAMBIX H OKPY>KHOCTE.
BBIITyCKHHK NIOJIyYUT BO3MOKHOCTbB:

® OBJIAZICTh KOOPAWHATHBIM METOAOM PCHICHUS 3a/1a4 HAa BBIYUCIICHUA U NOKA3aTCIbCTBA,

. PUOOPECTH OMBIT MCMHOIb30BAaHUS KOMIBIOTEPHBIX MPOTpaMM JUIsl aHallM3a YacTHBIX
CJIy4aeB B3aUMHOTO PACMOJIOKEHUS OKPY>KHOCTEH U MPSMBIX;



. NpUOOpPECTH OMBIT BBINOJIHEHUS NPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOTO
METO/Ia MPU PEIIECHUH 3a/1a4 Ha BBIYMCICHUS U 10Ka3aTEIbCTBA.

BekTopsl

BrillycKHUK Hay4uTCs:

hd OICpUpPOBaTh C BCKTOpaMH: HAaXOAWUTb CYMMY U Pa3sHOCTb ABYX BCKTOPOB, 3aJlaHHBIX TI'€OMETPUYCCKH,
HaXOAUTh BEKTOP, PaBHBIN MPOU3BEACHUIO 3aIaHHOTO BEKTOPa Ha YUCIIO;

* HaXOAMTh U BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH: JUIMHY BEKTOPa, KOOPAUHATHI CYMMbI H Pa3HOCTH JIBYX
u Ooyiee BEKTOPOB, KOOPJIWHATHI MPOM3BEACHUS BEKTOpa Ha YWCIO, NMPUMEHSS NPU HEOOXOAMMOCTH COYETAaTeNbHBIH,
HepeMeCTUTENbHBIN U paclpeeTuTeIbHbII 3aKOHBI;

* BBIUUCIIATh CKAJIIPHOE IPOU3BENCHHE BEKTOPOB, HAaXOAUTh Yrojl MEXJy BEKTOpaMH, YCTaHaBIMBATb
HEPIEHANKYIISIPHOCTD MPSIMBIX.

BBITyCKHUK MOTYYUT BO3MOKHOCTb !
. OBJIAJICTh BEKTOPHBIM METOJ/IOM JIJIsl peLICHUS 3a1a4 Ha BHIYMCIICHUS U I0Ka3aTeIbCTBA;
. PUOOPECTU OMBIT BBINOJHEHUS MPOEKTOB HA TEMY «IIPHUMEHEHHE BEKTOPHOI'O METOojia
IPY PELICHUH 33/1a4 Ha BBIYMCICHUS U JI0KA3aTEIILCTBAY.
Cucrema KoHTpOJIsA, oleHkn OYYH, kauecTBa npeaMeTHbIX 3HAHUI
1) BHyTpeHHsisi JKcnepTU3a
MOHHUTOPUHT YPOBHSI 00YYEHHOCTH OCYILIECTBIISETCS Yepe3 CIeAYIOIUe BUAbl KOHTPOJIA:
- CTapTOBBIM KOHTPOJIb:
- OIPEIEICHUS COCTOSHUS BBIUMCIUTEIbHBIX HABBIKOB, 3HAHHUE 0A30BOTO A1pa;
- TEKYIIIUHA KOHTPOJIb 110 PE3YJIbTATaM OCBOEHUS TEM B (hopMe:
® KOHTPOJIbHBIE PaOOThI (MHAUBUAYATBEHO — AU(HEPEHLIIPOBAHHEIE)
® TECTHI
® IPOBEPOUHBIE PAOOTHI
® CaMOCTOATEIbHBIEC Pa0OTHI (00yUaroIIe U KOHTPOJIUPYIOIIUE);
® UTOTOBBIIl KOHTPOJb B hopMe pyOeKHOM aTTecTanuu U B (hopMe roJJoBoH
KOHTPOJIbHOM paboThI.
2) BHemHss 3kcnepTu3a
Breninss sxcniepTr3a OyIeT OCyIIeCTBIATHCS Yepes:

J OJIUMITHA]IbI
J MaTeMaTHYeCKUEe KOHKYPCBI
J 3alUTa IPOEKTOB U MCCIIEOBATEIBCKUX padoT.
Kpurtepuu u HOPpMbI OLIEHKH MPeIMEeTHBIX 3HAHMIT
1. OneHka NMCbMEHHBIX KOHTPOJILHBIX Pa0oT y4yalmmxcsi 0 MaTeMaTHKe

OTBeT olleHUBAETCsI OTMETKOM «5», eciim:

paboTa BBITIOTHEHA TIOJTHOCTHIO;

B JIOTHYECKHX PACCYKIEHUSX U 0O0CHOBAHUHU PEIIEHUSI HET MPOOEIOB U OIIUOOK;

B PEIICHUH HET MaTeMaTHYeCKHX OIMMOOK (BO3MOXHA OJHA HETOYHOCTH, OMHCKA, KOTOpas He
SBIISIETCS CIIEJICTBUEM HE3HAHUS WM HEMIOHUMAaHUS Y4eOHOTO MaTepuana).

OT1meTKa «4» CTaBUTCS B CICAYIONMIUX CITydasK:

paboTa BBIMOJIHEHA MOTHOCTHI0, HO 0OOCHOBAHMS IIarOB PEUICHUS HEAOCTATOYHBI (€CIU YMEHUE
000CHOBBIBAThH PACCYXKIEHHUS HE SBIISIOCH CIIEIUATLHBIM O0BEKTOM MTPOBEPKH);

JIOTYIIIEHBI OJTHA OIIMOKA UK €CTh JIBA — TPH HEJA0YETa B BBIKJIA/IKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (eciu 3TH BUJIbI pabOT HE ABISIIUCH CIIEIUAIbHBIM 00BEKTOM IMPOBEPKH).

OtmeTKka «3» CTaBUTCS, €CIIH:

JOTYIIEHO OoJiee OAHOW OmMMUOKHM MM 0oJjiee MBYX — TPEX HEJOUYETOB B BBIKJIAKAX, YepPTEkKax
wim rpadukax, Ho oOydaromuiics o01anaeT 00s3aTeTbHBIMU YMEHHUSMU IO IIPOBEPSEMO TeMe.

OTMeTKa «2» CTaBUTCS, €CIIHU:

JIOMYIIEHbl  CYIIECTBEHHbIE OIMMOKH, T[OKa3aBIIWe, 4To oOydarmuiics He o0nagaer
00s13aTeTbHBIMI YMEHHSIMU TI0 TAHHOW TEME B TIOJIHOW Mepe.

Yyutenb MOXET MOBBICUTh OTMETKY 32 OPUTMHAJIbHBIA OTBET HA BONPOC WM OPUTHHAIBHOE
pelieHue 3a1auu, KOTOPhle CBUJIETEIBCTBYIOT O BHICOKOM MAaTEMAaTHYE€CKOM Pa3BUTHU OOYy4arOIIerocs;



3a pemieHue Oojee CIOKHOM 3aJaud MM OTBET Ha Oojiee CIIOKHBIA BOMPOC, MPEASIOKEHHbIE
oOyJaromiemMycst JOTIOTHATEIHHO MOCIIE BBIMOTHEHHS UM KaKUX-TH0O0 IPYruxX 3alaHuil.

2. OueHka yCTHBIX OTBETOB 00YYAKOIIMXCS 110 MATEeMaTHKe

OTBeT oueHNBaeTC OTMETKOM «5», €CITU YUCHUK:

MOJIHO PAacKpbUl COJEp)KaHUE Marepuasia B 00beMe, MNPEeAyCMOTPEHHOM MpOrpaMMod U
y4eOHUKOM;

U3JI0KUJT MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO UCIIOJIb3Ys MaTeMAaTUYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY, B OIIPEAEIEHHON JOTHYECKOM MTOCIEA0BATEIBHOCTH;

MIPABWJIbHO BBIIOJHUI PUCYHKH, YEPTEKH, IpauKu, COMyTCTBYIOIINE OTBETY;

MOKa3ajl yMEHUE WIUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpPaMU, IPUMEHATh €€ B HOBOM
CUTYaIlUX IPU BBINOJHEHUH MPAKTUYECKOTO 33/1aHUS;

MPOJEMOHCTPUPOBAI ~ 3HAaHME  TEOPUM  paHEe  H3YYCHHBIX  CONYTCTBYIOIIMX  TEM,
c(OPMHPOBAHHOCTH ¥ YCTOHYHMBOCTD UCIIOJIB3YEMBIX IIPH OTBETE YMEHHIA U HABBIKOB;

OTBEYaJl CaMOCTOSTENIbHO, 0€3 HABOSAIIMX BOMPOCOB YUUTEIS;

BO3MOXKHBI OJJHA — JB€ HETOYHOCTH TNPU OCBEIIEHHUH BTOPOCTEIECHHBIX BOIPOCOB WM B
BBIKJIQ/IKaX, KOTOPbIE YYEHHK JIETKO UCIIPABUII I1OCIIE 3aMEUaHUs yUUTEIS.

OTBeT OLleHMBAETCS OTMETKOM «4», €CITU YAOBIETBOPSET B OCHOBHOM TPEOOBAHUSAM HA OLIEHKY
«5», HO TIPU TOM HUMEET OJIUH U3 HEAOCTATKOB:

B M3JI0KEHHUM JIONYUICHbI HEOOJbIINE NPOOEbl, HE UCKa3UBLIEE MaTEMATUYECKOE COJEpKaHUE
OTBETa;

JONYILEHbl OJUH — JiBa HEJOYeTa IpPU OCBELIEHMHM OCHOBHOIO COJEpXaHHUs OTBETa,
UCIIPaBIICHHBIC MTOCIIE 3aMEYaHUs YUUTES;

JOMYyIIeHBI OMMOKa MM 0oJiee IBYX HEJIOYETOB IPH OCBEIIEHUH BTOPOCTETIEHHBIX BOIPOCOB
WM B BBIKIIA/IKAX, JIETKO MCIIPABJICHHBIE ITOCIIE 3aMEUaHUs YUUTEs.

OtMeTtka «3» CTaBUTCS B CIEAYIOIIUX CIy4asx:

HEMOJIHO PacKpPBITO COJEpKaHUEe MaTepuania (CofepKaHue U3JI0KEHO (parMeHTapHO, HE BCETAa
MIOCJIEIOBATEbHO), HO IIOKa3aHO O0Ilee IMOHMMAaHHE BOMPOCA M TPOJEMOHCTPUPOBAHBI YMEHHS,
NOCTaTOYHBIE [UIsl YCBOEHHS TmporpamMmmHoro warepuana (ompeneneHsl «TpeboBanusaMu K
MaTeMaTUYeCKOM MOJArOTOBKE 00yYaIOUIMXCs» B HACTOSIIEH ITPOrpaMMe 110 MaTeMaTHKE);

UMENHNCh 3aTpyJHEHUS WIW JONYHIEHbl OIIMOKKM B  ONpENelIeHHH MaTeMaTH4ecKoil
TEPMUHOJIOTHH, YEepPTEeKaX, BBIKIAJIKAX, HCIPABICHHBIE MOCIE HECKOJIBKUX HABOMALIMNX BOIPOCOB
YUUTENS;

VUEHHK HE CIpaBWICA C TNPUMEHEHHEM TEOPHH B HOBOW CHTYyalldd TIPH BBIOJHEHUH
MPAKTUYECKOTO 33aJJaHus, HO BBIIOJHUI 3aJaHUsI 00s13aTEIbHOTO YPOBHSI CJIO’KHOCTH IO IAHHOM TEME;

IpU  JOCTaTOYHOM 3HAHMM  TEOPETHMYECKOro  MaTepuana  BbISBIEHA  HEAOCTaTOYHAas
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI1 1 HaBBIKOB.

OTtMmeTKa «2» CTaBUTCS B CIEAYIOMINX CIYJasX:

HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuana;

oOHapyKeHO He3HaHUE YUYEHUKOM OoJIbLIeH niu HanboJiee BaXKHON 4acTH y4eOHOro MaTepuana;

JIOTYIIEHbl OIMMOKM B OMNpeNeJeHUH TMOHITUN, TPU HCIONH30BAHUM MaTeMaTHYECKOM
TEPMUHOJIOTHH, B PHCYHKaX, YepTexax WM rpapukax, B BBIKIAKaX, KOTOPbIE HE WCIPABJICHBI ITOCIE
HECKOJIbKUX HaBOJSAIINUX BOMPOCOB YUUTEIIS.

3. Oo6mas kaaccupukanus oMUOOK.

[Ipn oneHke 3HaHUN, YMEHMl M HABBIKOB OOYYalOMIMXCS CIEAyeT YYUTHIBATh Bce OLIMOKH
(rpyObie 1 HETpyObIe) M HEAOUYETHI.

3.1. I'pyObIMU CUMTAIOTCS OIIMOKU:

HE3HAHHE OTPE/ICIICHNs OCHOBHBIX MOHSTHH, 3aKOHOB, MPABHJI, OCHOBHBIX TIOJOXEHUH TEOpHUH,
He3HaHue GopMyIl, OOIIETIPUHATHIX CHMBOJIOB 0003HAUEHUH BEIUYUH, SIUHUI] UX U3MEPECHHUS,

He3HAHWE HANMEHOBAHUHN €IMHUI] N3MEPEHUS;

HEYMEHHE BBIIETUTH B OTBETE TJIABHOE;

HEYMEHHE MTPUMEHSTh 3HAHUS, aJITOPUTMBI JIJISI pEIICHHS 3a/1a4;

HEyMEHHeE JIeNlaTh BHIBOJIBI M 0000IIEHMS;

HEYMCHHE YUTATh U CTPOHUTH rpapuKy;

HEYMEHHE TMOJIb30BaThCs MIEPBOUCTOUHUKAMH, YUCOHHUKOM U CIIPABOYHUKAMU;

MOTepsi KOPHSI UM COXPaHEHUE IIOCTOPOHHETO KOPHS;



otOpackiBaHue 03 0OBSICHEHHI OJTHOTO U3 HUX;

PaBHO3HAYHbBIE UM OLIHOKH;

BBIUYHCIIUTENbHbIE OIUOKU, €CIIM OHU HE SIBJISIOTCS OTHUCKOM;

JIOTUYECKHUE ONIHOKH.

3.2. K HerpyObIM onmOKaM cjaeayeT OTHECTH:

HETOYHOCTH (POPMYIIMPOBOK, ONPEAEICHUHN, OHATHI, TEOpUil, BhI3BaHHASI HEMOJHOTOW OXBara
OCHOBHBIX IPU3HAKOB ONPENEIAEMOr0 MOHATHS WM 3aMEHOM OJIHOTO - JBYX W3 ATHUX IPHU3HAKOB
BTOPOCTEIIEHHBIMU;

HETOYHOCTH Ipauka;

HEpPAaUMOHAIbHBIA METOJ PpEUICHUs 3a/adyd WIM HEJIOCTaTOYHO NPOJyMaHHBIM IUIaH OTBETa
(HapylLIeHHUE JIOTUKH, TOIMEHA OT/JEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

HEepalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U JIPYrOM JIUTEPATypOi;

HEYMEHHE pelaTh 3aa4u, BHIIOIHATH 3aJaHHs B 00IIEM BUJIE.

3.3. HenoueTaMu SIBIISIFOTCS:

HEpaIMOHAIBHBIE MPUEMBbI BRIYUCIICHUH U TPEOOPa30BaAHMIA;

HeOpexKHOe BHIMOJIHEHHE 3aMKcei, YepTeKel, cxeM, rpaduKoB.

1. COJAEPKAHUE YYEBHOI'O KYPCA

OO0mue meu 1 3a1a4u y4eOHOro npeaMera AJsl YPOBHSI 00y4eHHUs

Henabio u3yuyeHuss Kypca MaTeMaTHKH B 5-6 kJaccax sBJIS€TCS CUCTEMATUYECKOE Pa3BUTHE
HOHSATHS YUCIIA, BBIPAOOTKA YMEHUH BBINOJIHATH YCTHO M NMCbMEHHO apu(MeTHUYecKue NeHCTBUS Hal
YHCJIaMH, [IEPEBOJUTh IPAKTUYECKUE 3aJaYyd Ha A3BIK MaTeMaTHKH, IOATOTOBKAa ydaluxcs K
U3YyYEHHIO CUCTEMAaTHYECKUX KypcoB ajreOpsl U reomeTpuu. Kypc cTpouTcs Ha HHIYKTUBHOW OCHOBE C
IIPUBJIEYEHUEM JIEMEHTOB JEIYKTUBHBIX paccyxJAeHUN. B xoae n3ydyeHus Kypca ydauiyecst pa3BuBaoT
HaBBIKM BBIYMCICHUN C HATypajJbHBIMH 4YMCIAMH, OBJIAZICBAIOT HABBIKAMU C OOBIKHOBEHHBIMU U
JECSTUYHBIMU JIPOOSIMU, MOJIOKUTEIbHBIMA M OTPULIATEIbHBIMUA YMCIAMH, [OJIY4alOT IMPEICTaBICHHUE
00 K“cnoab30BaHUU OYKB IS 3aIIMCU BBIPAXKEHUH M CBOWCTB apu(MeTHUeCKuX AEHCTBUM, COCTaBICHUN
YPaBHEHUH, NPOJOIIKAIOT 3HAKOMCTBO C T'€OMETPUUECKHMHU MOHSTUAMH, HPUOOPETAIOT HAaBBIKU
HOCTPOCHUSI FEOMETPUUECKUX (DUryp.

Heabio u3yueHusi Kypca ajiredopol B 7- 9 Kjaccax sBISICTCS Pa3BUTHE BBIUUCIUTEIBHBIX
YMEHHMH 10 YpOBHS, MO3BOJISIIOIIETO YBEPEHHO HCIOJIB30BATh UX IPHU PELICHUM 3aJad MaTEMaTHKU U
CMEXHBIX TpPEAMETOB, YCBOEHHE amnapaTa yYpaBHEHHHl M HEpPaBEHCTB KaK OCHOBHOI'O CpE/ICTBa
MaTeMaTHYECKOr0 MOJICIMPOBAHUS 33/1a4, OCYILECTBIEHUE (PYHKIIMOHAIBHONW MOJTOTOBKH IIKOJIBHUKOB.
Kypc xapakTepusyercsi MOBBIILIEHUEM TEOPETUUECKOTO YPOBHS 00YUEeHHUSI, IOCTENEHHBIM YCUIIUEM POJIH
TEOpeTHYEeCKUX O00O0OIIEHNH W JeyKTUBHBIX 3aKitoueHuid. [IpukiagHas HanpaBIeHHOCTb PacKpbIBaeT
BO3MOXKHOCTb M3y4yaTh U peIIaTh MPAKTUUYECKHE 3a/IaUH.

Henbo u3ydyeHnss Kypca reomerpum B 7-9 Kjaccax sBIISETCS CHCTEMaTHYECKOE HM3y4EHUE
CBOMCTB reoOMeTpHUecKUX (UIyp Ha IUIOCKOCTH, (OPMUPOBAHUE MPOCTPAHCTBEHHBIX IPEACTABICHU,
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS U MOATOTOBKA armapara, HEOOXOIUMOIO /ISl U3YYEHHUS CMEXKHBIX
JUCIIUIUIMH ¥ Kypca CTEPEOMETPHUH B CTApILIKX Kiaccax.

B ocHoOBe mocTpoeHHs JaHHOTO Kypca JISKUT HJiesl TyMaHU3alui 00y4eHHsl, COOTBETCTBYOILAs
COBPEMEHHBIM TPEACTABIECHUSM O LIENAX MIKOJIBHOIO 00pa3oBaHUs U yJensollas oco0oe BHUMaHHE
JUYHOCTH YUYEHHUKA, €r0 HHTEPECaM U CITIOCOOHOCTSM.

[Ipennaraemslii Kypc mo3BossieT odecrneunTs (HopMHpOBaHHUE, KaK MPEAMETHBIX YMEHHM, Tak U
YHUBEPCAJIBHBIX YUEOHBIX JAEHCTBHI IIKOJBHUKOB, a TAKXKE CIIOCOOCTBYET JTOCTHKEHUIO ONPEAeNEHHbBIX
BO ®PI'OC nMYHOCTHBIX pE3yJbTATOB, KOTOPHIE B JANBHEWIIEM IMO3BOJIAT YYAIIUMCS IPUMEHSTH
IIOJIyYEHHBIE 3HAHUS U YMEHHUS JUIsl PEIICHUS Pa3IMUHbIX )KU3HEHHBIX 3a/1a4.

Onucanue HeHHOCTHBIX OPHEHTUPOB CO/ePKAHUS Y4eOHOr0o nmpeaMeTa

[lonnmanne MaTeMaTH4ECKMX OTHOUIEHMM SIBJISETCS CPEJICTBO IMO3HAHMUS 3aKOHOMEPHOCTEN
CYIIIECTBOBAHMS OKPYKAIOIIEro MHpa, (PaKToB, MPOLECCOB U SBICHUM, MPOUCXOIAUINX B MPUPOAE U
oOmiecTBe (XpOHOJIOTUSI COOBITUH, MPOTSHKEHHOCTh IO BpPEMEHH, 00pa3oBaHUE LEJNOT0 U3 YacTei,
u3MeHeHue GopMbl, pazmepa);



MaremMaTHueckue NpeACTaBICHUS O YUCIaX, BEIMYMHAX, E€OMETPUYECKUX (Urypax sIBISIOTCS
YCIOBUEM IIEJIOCTHOIO BOCIPUATUS TBOPEHUN MNPUPOJABI U YEJIOBEKa (MaMITHUKU apXUTEKTYpBI,
COKPOBHIIA UCKYCCTBA U KYJIbTYPbl, 00BEKTHI IPUPO/IBI);

BJIaI[GHI/Ie MAaTCMAaTUYCCKHUM A3LIKOM, aJIT'OpUTMAaMH, 3JICMCHTAMU MaTeMaTHYEeCKOM JIOTUKH
IO3BOJISIET YYEHMKY COBEPLIEHCTBOBAaTb KOMMYHUKATHUBHYIO AEATENBHOCTH (apryMEHTHPOBATh CBOIO
TOYKY 3PEHMS, CTPOUTH JIOTHUYECKHE LIETNIOYKH pPACCYKICHUM, OIpPOBEpraTh  WIM IOATBEPXKAAThH
UCTUHHOCTb MPEAIOJIOKEHHS).

YueOHoe coepxaHue Kypca (pacnpeaeneHue yueOHbIX 4acoB [0 pa3/iesiaM MporpamMmbl)

Pa3zpen/Knace

5

6

7

8

9

HarypasibHble ynciia

27

20

PanmonansHbie
qHCIIa

40

OOBIKHOBEHHBIE
npobu

32

Hecsatuunas apoOb

28

40

Anrebpanyeckue
Ipoou

21

TekcToBbIe 3agaun

24

H3mepenus,
MPUOJIIKEHUS,
OILICHKH

[TpouieHThI

Anrebpanyeckue
BBIPKCHUS

11

YpaBHeHUs

44

Koopaunatsl

I'eomerpuueckue
burypsl u  Tena.
PaBencTBo B
TeOMETPHUH

18

Cummetpust Ha
IUIOCKOCTH

12

N3mepenne
TCOMETPHUICCKUX
BEIINYUH

HauanrnHbie
reoOMEeTpUYECKUe
CBEICHUS

11

TpeyrojbHUKU

18

DNeMEeHThI
KOMOWHATOPUKH

DONeMEeHTbl  TEOpUH
BEPOSTHOCTEM.
[IepBbIe
IIPEICTABIICHUS 0
BEPOSITHOCTH

12

MaremaTnueckuii
SI3BIK.
Maremaruueckas
MOJCIb

13

Jluneitnast pynkuus

11

Cucremsl IBYX
JIMHEMHBIX

13




YpaBHEHUH C JBYMS
TNCPCMCHHBIMHU

CreneHn C
HaTypaJIbHBIM
[moKasarejieM

OIHOYJIEHEL.
Onepanuu Haxg
OJIHOUJIEHAMHU

MHOTrO4JICHHEI.
Apudmernueckue
omepamu Ham
MHOTOWICHAMH

15

Paznoxenune
MHOTOYJICHOB Ha
MHOKATEIN

18

DyHKIMA y = x°

[TapamiensHbie
npsiMble

12

CooTHOIIEHUS
MEXJy CTOPOHAMHU U
yriamMu
TPEYroJibHUKA

18

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

11

Oyukuua y = VX.
CaoiicTBa
KBaJIpaTHOT'O KOPHs

18

KBagparnunas

byukius. OyHKus y
= k/x

18

KBanparssie
ypaBHEHUS

21

HepasencrtBa

15

YeThIpexyroabHUKH

14

ITnomane

14

[ToxoOubIEe
TPEYTOIbHUKHU

19

OKpyXHOCTb

16

PanunonanbpHbIe
HEpPAaBEHCTBA U HX
CUCTEMBI

16

Cucremsl ypaBHEHUH

15

Uucnossle QyHKIIUU

25

IIporpeccun

16

Bexkropsl. Meron
KOOpJAHWHAT

18

JmuHa  OKpY)KHOCTH
U TUIOIIAb Kpyra

11

JIBuKeHus

HauanrnHbie
CBECHUS u3
CTEPEOMETPUHU

06 aKCcuoMax




TCOMCTPHH
OO6ob6maroee 9+9 9+5 18+10
MIOBTOPEHHE

170 170 102+68 102+68 102+68

KoauuecTtBoO KOHTPOJIbHBIX paﬁoT o KJjaccaM.

Kaacc | [Ipemer KoJsin4ecTBO KOHTPOJIBHBIX padoT
9) Maremaruka | 10
6 MaremaTtnka | 9
7 Anrebpa 7
I'eomeTpust S)
8 Anrebpa 9
['eomeTpust S)
9 Anrebpa 7
I'eomerpus 4

OO0mas xapakTepucTHKA y4e0HOr0 mpeaMera

[IkosnbHOE MaTemMaTHyeckoe oOpa3oBaHUE SBISETCA 00s3aTEIbHOW M HEOTHEMIIEMOW YacTbhiO
o0miero o0pa3oBaHusl Ha BCEX CTYNEHsX IIKOJBL. CrcTeMa MaTeMaTHUeCKOro 00pa3oBaHMs B OCHOBHOU
IIKOJIe JJOJDKHA CTaTh OoJjiee TMHAMMYHOM 3a CUeT BapUAaTHBHOM COCTABIIAIOIIEH Ha BCEM NPOTSKECHUU
BTOPOH CTyIeHH o0Iiero obpa3oBaHus. B mporpamme 1o MareMaTuke MPeayCMOTPEHO 3HAYUTETHHOE
yBEJIMYEHUE AKTUBHBIX (hOpM paboTHI, HANPABICHHBIX HAa BOBJEUEHHE ydallluXcs B MaTEMAaTUYECKYIO
NesITeIbHOCTD, HA 00ecTiedeHre TOHUMAaHUI MU MaTeMaTHYeCKOT0 MaTepralia U pa3BUTHUS MHTEIIEKTA,
npruoOpeTeHne MpakTUYECKX HaBBIKOB, YMEHHUH MPOBOJUTH pacCyKACHHUs, J0KazaTenbcTBa. Hapsany c
STHM B HEW yNesieTCsi BHUMaHHE UCIIOJIh30BAHUIO KOMITBIOTEPOB U MHPOPMAITMOHHBIX TEXHOJIOTHN ISt
YCUJIEHUS BU3YaJIbHON M 9KCIIEPUMEHTAIbHON COCTaBIIsAIOLIeH 00yueHHsI MaTeMaTUKe

Hacrosmas nporpaMMa oCHOBHOTO 0011ero o0pa3oBaHus IO MaTeMaTHKE COCTAaBIEHA HA OCHOBE
DyHIaMEHTAIBHOTO sipa cojep)kaHusi obIiero obpazoBaHus U TpeboBaHUIl K pe3yiabTaTaM OOIIEro
o0Opa3oBaHMs, MpPEICTaBICHHbIX B (elepalbHOM TOCYIapCTBEHHOM O00pa30BaTe€IbHOM CTaHAapTe
o0miero oOpa3oBaHus, C y4e€TOM MpPEeEeMCTBEHHOCTH ¢ [IpuMepHBIMM HporpaMMamH A HadaJbHOTO
obmiero oopazoBaHus. B Hell Takke YUUTHIBAIOTCS OCHOBHBIC UJIEH U MOJIOKEHUS [IporpaMmBbl pa3BUTHS
U GOpPMHUPOBAaHUS YHUBEPCAIBHBIX YU€OHBIX JEHCTBUH /1151 OCHOBHOTO O0IIIEro 00pa3oBaHMsL.

ConmepxaHre  MaTeMaTHYECKOTO OOpa30BaHHMA TNPUMEHHTEIBHO K OCHOBHOHM  MIKOJE
NPECTaBICHO B BUJE CIEAYIOUIMX COJEpKATENbHBIX pa3/ienoB. DTo apudmMeTHka; anredpa; GyHKIHHU;
BEPOSITHOCTb U CTAaTUCTHKA; reoMeTpusi. Hapsity ¢ 3TUM B cojiepkaHue OCHOBHOTO 00111ero o0pa3oBaHus
BKITIOYEHBI J[BA JTOTIOJTHUTEIBHBIX METOMOJIOTHYECKUX pas3jesia: JIOTHKa ¥ MHOXKECTBA, MaTeMaTHKa B
UCTOPUYECKOM DPa3BUTHUH, YTO CBSI3aHO C peaju3alueld ueneid OOIIEHHTEIUIEKTYalbHOTO U
OOLIeKyIbTYpHOTO pa3BuTHUs ydauuxca. Colep:kaHue KakJoro M3 3TUX pasJieloB pa3BOpauyMBacTcs B
COJIepKATeNbHO-METOJUYECKYIO JIMHHIO, TPOHU3BIBAIOIIYI0 BCE OCHOBHBIE pa3felibl COJepIKaHus
MaTeMaTU4ecKoro oOpa3oBaHMs Ha JaHHOW cTyneHu oOyueHus. [Ipu sTom mepBas nuHus - «Jloruka u
MHOXECTBa» - CIYXXHUT LM OBJIAJCHHUA YYAIIMMHUCS HEKOTOPBIMU 3JIEMEHTAMH YHHUBEPCAJIHHOTO
MaTeMaTHYeCKOTo s3bIKa, BTOpas - «Maremarnka B HCTOPHYECKOM pa3BUTHW» - CIIOCOOCTBYET
CO3JIaHUIO OOIIEKYIbTYPHOT0, F'YMaHUTAPHOTO (JOHA U3YUEHHUS Kypca.

Conepxanne pazzaena «ApudMeTrKa» CIyKUT 0a30 Ui JAIBHEHIIET0 W3y4YeHUs YJaIlluMUCS
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO MX JIOTUYECKOTO MBILIUICHUS, (POPMHPOBAHUIO YMEHHS TMOJb-
30BaThCsl QINTOPUTMAMH, a TaKXKe TPHOOPETCHHUIO TMPAKTHUYECKUX HABBIKOB, HEOOXOJMMBIX B



MOBCEIHEBHOM *U3HU. Pa3BUTHE MOHATHA O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UppalMOHATFHBIMU YHCIIaMU, (JOPMHpPOBAHUEM MEPBUYHBIX MPEACTABICHUN O ACHCTBUTEIHLHOM YHCIIE.
3aBepleHrEe YMCIOBOM JIMHUU (CUCTEMAaTHU3allHsl CBEICHUN O AEMCTBUTEIBHBIX YHUCIaX, O KOMIIJIEKCHBIX
YHciax), TaK ke KaK U 0oJiee CIIOKHBIE BONPOCH! apu(MeTuku (anroput™ EBKina, OCHOBHAs Teopema
apu(METHKH ), OTHECEHO K CTYIEHH OOIIET0 CpeIHero (IMOTHOT0) 00pa3oBaHUsI.

Copepxanne pasnena «Anredpay crmocoOCTByeT GOPMHPOBAHUIO Y YUHAIIUXCS MATEMAaTUIECKOTO
anmapara JJis pelleHus 3a7a4 U3 pa3HbIX pa3lesioB MaTeMaTHUKH, CMEXHBIX MPEJIMETOB, OKpYKarolei
peanmpHOCTH. SI3BIK anreOpbl MOAYEPKHUBACT 3HAUCHHE MATEMATUKU KakK S3bIKA JUISL MOCTPOCHHS
MaTeMaTUYeCKUX MOJEJel MpPOIECCOB M SBJICHUM peanbHOro Mupa. B 3amaum usydeHust aireOpsl
BXOJIAT TAaKXK€ Pa3BUTHE AITOPUTMHYECKOTO MBIILUIEHUS, HEOOXOIUMOT0, B YaCTHOCTH, JJISi OCBOCHUS
Kypca HH(QOpPMATUKH, OBJaJCHHE HaBbIKAaMH JIEAYKTHUBHBIX paccyxiaeHuil. IIpeoOpasoBanue
CUMBOJIBHBIX (OpPM BHOCHUT cCHEIU(PHUYECKHI BKJIaJ B pa3BUTHE BOOOPAKEHUS YHALIUXCS, HX
CIOCOOHOCTEH K MareMaTHU4ecKoMy TBOpYECTBY. B OCHOBHOI ImIKoJie MaTtepuan rpyHImupyeTcss BOKPYT
palMoHalIbHBIX BBIPAKEHUW, a BOIMPOCH], CBSI3aHHBIE C HWPPALUOHAIBHBIMH BBIPAKECHUSAMH, C
TPUTOHOMETPUUYECKUMH (PYHKLIUSAMHU U TpeoOpa30BaHUSIMH, BXOJAT B COJIEPKAHUE Kypca MaTEeMaTHKH
Ha CTapIIel CTyrneHu o0ydeHus B MIKOJIE.

Conepxanue pazaena «PyHKIHMN» HAEIEHO HA MOJyYSeHHE IIKOJbHUKAMH KOHKPETHBIX 3HAHUH
0 (DYHKIIMU KaK BaXKHEWIIEH MaTeMaTH4YeCKONH MOJENU AJisi ONMCAaHUS U UCCIEAOBaHUS Pa3HOOOPAa3HBIX
npoueccoB. M3yuenue 3Toro marepuana CrocoOCTBYET Pa3BUTHIO Yy y4YalllUXCsl YMEHUS MCIIOJIb30BaTh
pa3jnyHble S3BIKM MaTeMaTUKH (CIIOBECHBIA, CHMBOJHMYECKHH, rpauueckuii), BHOCUT BKJIaa B
(dopMHpOBaHUE IPEAICTABICHUI O POJIM MATEMATUKH B Pa3BUTHUHU [IUBHIIM3AINH U KYJIbTYPHI.

Paznen «BeposSTHOCTh M CTaTHCTHUKa» - 00s3aTENbHBIM KOMIIOHEHT IIKOJIBHOTO OOpa30BaHUA,
YCUJIMBAIOIIUH €T0 MPHUKIAJHOE U MPAKTHIECKOE 3HAUeHUE. DTOT MaTepruall HEe0OX0aUM, TIPEXKIE BCETO,
st GopMupoBaHUS Yy ydamuxcs (PYHKIHMOHAJIBHONH TpaMOTHOCTH - YMEHHS BOCIHPHUHHMATh U
KPUTUYECKH aHAJTM3UPOBATh HH(POPMALMIO, MPEJCTABICHHYI0 B pa3IUYHBIX (opMax, MOHUMAThH
BEPOATHOCTHBI  XapakTep MHOTHUX  pealbHBIX  3aBUCUMOCTEW, MPOU3ZBOIUTH  MPOCTEUIIIHE
BEPOSITHOCTHBIE pacyeThl. V3ydeHne OCHOB KOMOWHATOPHKH MO3BOJHUT YYaIEMyCs OCYIIECTBIISATH
paccMOTpeHHE cly4yaeB, Mepedop M TMOJACYET 4YKClIa BapUAaHTOB, B TOM YHCJIE€ B MPOCTEHIINX
NPUKJIAIHBIX 3a/1a4aX.

[Ipy wu3y4eHHH CTATUCTUKH U BEPOATHOCTH OOOTalIaloTCs MPEICTABICHUS O COBPEMEHHOM
KapTHHE MHUpPa M METOJaX €ro MCCIeNOBaHus, (OPMUPYETCS MOHMMAHUE POJIM CTATHCTHUKU KaK HC-
TOYHHKA COIHAILHO 3HAUMMOM MH(DOPMAIINH U 3aKIIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBILIUICHUS.

Lens conepxanus paznmena «l‘eomeTpusi» - pa3BUTh Yy ydamuxcs MPOCTPAHCTBEHHOE
BOOOpaXEHUE U JOIMUYECKOE MBIIUIEHUE MyTeM CUCTEMAaTHUECKOro U3yYeHHs CBOMCTB T'€OMETPHUUYECKUX
¢uryp Ha TUIOCKOCTH M B TPOCTPAHCTBE M TPUMEHEHHUS OJTUX CBONCTB TPH PEHICHWH 33134
BBIUMCIUTENHFHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas pob MpU ’TOM OTBOJUTCS PA3BUTHIO
reoMeTpudeckoi nHTynnuu. CoueTanne HaTJSTHOCTH CO CTPOTOCTBIO SIBISIETCS HEOTHEMIIEMON YacThIO
reoMeTpUUecKux 3HaHui. Marepuan, orHocsmuiics K Onokam «KoopauHaTey u «BekTopsl», B
3HAYUTEIBHON CTEIIeHH HECeT B ceOe MEeXIpeIMeTHbIe 3HaHUS, KOTOPhIe HAaXOIT NMPHUMEHEHHE KaK B
pa3IMYHBIX MATEMAaTUYECKUX JUCIUIUIMHAX, TaK U B CMEXHBIX MIPEIMETaX.

OcobenHocThi0 pazgena «Jlormka U MHOXECTBa» SBJISETCS TO, YTO INPEACTABICHHBIH B HEM
MaTepHajg NPEeUMYIIECTBEHHO M3Yy4aeTcsi MPU PacCMOTPEHHMHU Pa3IMYHBIX BOMPOCOB Kypca. CooTBer-
CTBYIOIIHMI MaTepuaJl HallelleH Ha MaTeMaTH4ecKoe Pa3BUTHE yJalIuxcs, JOpMHUPOBaHUE Y HUX YMEHHUS
TOYHO, C’KaTO M SICHO MU3JIaraTh MBICIH B YCTHOM U MMCbMEHHOMN peyH.

Paznen «Martematuka B HMCTOPUYECKOM pa3BUTUM» TpeAHA3HA4YeH Juis (HopMHpOBaHUS
MPEJICTABICHUI O MATEMaTHUKE KaK YaCTH YeIIOBEUECKON KYIbTYPHI, ISl OOIIEro pa3BUTHUS IIKOJILHUKOB,
JUIL CO3/IaHUsl KYJIbTYPHO-HCTOPHUYECKOW cpenpl oOydeHus. Ha Hero He BBIAENSETCS CHEIHaIbHBIX
YPOKOB, YCBOEGHHE €r0 HE KOHTPOJIUPYETCs, HO COAEpP KaHUE ATOTO pa3jieia OpraHMYHO MPUCYTCTBYET B
y4eOHOM TIPOIIecce KaK CBOETO pojia TyMaHUTapHBIN (OH TPU PaCCMOTPEHUH MPOOIIEMATHKH OCHOBHOTO
CoJIepKaHUsl MaTeMaTHYECKOro 00pa3oBaHusl.

JanHas mporpaMMa IO MaTeMaTWKe [UIS OCHOBHOW INKOJIBI  SIBIISICTCS  JIOTHYECKUM
MPOJOHKEHUEM TMPOTpaMMbI JJIsi HAYadbHOW INKOJIBl W BMECTE C HEH COCTaBIsIET ONMUCAHHE
HENPEPHIBHOTO Kypca MaTeMaTHKU ¢ 1-To mo 9-i kiacc 061eo0pa3oBaTeIbHOM IKOJIBI.



Posib yueGHOro npeamera B JOCTHKEHUH JMYHOCTHBIX, MeTalpeIMeTHbIX H NMPeIMEeTHBIX
pe3yabtatoB ocBoeHnss OOII OO0, k0TOpbIMH J0/KHBI OBJIA/IETh 00y4ar0HeCs:

MaremaTrka SIBIS€TCS OJHHUM M3 OCHOBHBIX, CHCTEMOOOpa3ylOIIUX MNpPEAMETOB MHIKOJIHHOTO
oOpa3oBanus. Takoe MECTO MaTeMaTUKHU CPeld HIKOJbHBIX IMPEIMETOB OOYCIOBIMBAET U €€ 0COoO0yIo
pOJIb C TOYKM 3pEHUS BCECTOPOHHEIrO pa3BUTHsI JMYHOCTH ydamuxcs. [Ipm 3ToM KOrHUTHBHAas
COCTaBJISIOIIAs TaHHOTO Kypca MO3BOJIsSIET 00ecneynTh Kak TpeOyeMblil roCyJapCTBEHHBIM CTaHAAPTOM
He00X0AUMBbIl YPOBEHb MATEMATHYECKOH MOATOTOBKH, TaK U MOBBIIICHHBIN YPOBEHb, SIBISIOIIUNACS
JIOCTATOYHBIM JUIs YTIyOJIEHHOTO H3ydeHus mpeamera (IpU YCIOBUHU BBIACICHHUS JOIMOJHUTEIbHBIX
4acoB U3 IIKOJIBHOTO KOMIIOHEHTA).

MaremaTtrueckoe oOpa3oBaHUE SBISIETCS O0S3aTENbHOW W HEOTHEMJIEMOM YacThiO OOIIEro
o0pa3oBaHMsl HAa BCEX CTYMEHSX IKoJbl. OOydyeHHe MaTeMaTHKe B OCHOBHOM IIIKOJI€ HAaIlpaBJICHO Ha
JOCTHKEHHE CIEAYIOLIUX Pe3y/IbTaToB!

1) B HANIPABJICHUHU JJUYHOCTHOTO PA3BUTHSA:

- dopmMupoBaHUE TPECTABICHUNA 0 MATEMAaTUKE KaK YacTH OOIIEYeIOBEYeCKON KYIbTYPHI,
0 3HQYMMOCTH MaTeMaTHKU B Pa3BUTUH LIMBUJIN3ALUN U COBPEMEHHOIO 00I1eCTBa;

- Pa3BuTHE J10rMuUecKOro M KpUTUYECKOTO MBILIUIEHUS, KYJIbTYpPbl p€4M, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

- @opMuUpOBaHUE MHTEJUIEKTYaJIbHOM UYECTHOCTH M OOBEKTUBHOCTH, CIHOCOOHOCTH K
MPEOAO0TICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIIUX M3 OOBIIEHHOTO OIBITA;

- Bocniutanue KkadecTB JIMYHOCTH, OOECHEUMBAIOMIMX COLMAIBHYI0 MOOWIBHOCTB,
CIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIC PEIICHUS;

- @®opMuUpOBaHUE KAYECTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJalTalid B COBPEMEHHOM
nH(pOpPMaAIMOHHOM OOIIIECTRE;

- Pa3BuTHe nHTEpECa K MaTEMaTHYECKOMY TBOPUECTBY U MaTEMaTHUYECKUX CIIOCOOHOCTEN;

- YMeHue sICHO, TOUHO, IPAaMOTHO M3JIaraTh CBOM MBICIIA B YCTHOM M MUCBbMEHHOH peuH,
NOHMMATh CMBICI IIOCTAaBJIEHHOW 3a/layM, BBICTPAWBATh apPryMEHTALUIO, MPUBOJUTH IPUMEPHl U
KOHTPIPUMEDBIL;

- KpuTHuHOCTh MBILIUIEHUS, YMEHHE paclO3HaBaTh JIOTMUECKH HEKOPPEKTHbIE BbICKa3bIBaHMS,
OTIIMYATh TUIOTE3Y OT (PaKTa;

- [IpencraBienue 0 MaTeMaTHYECKONW HAyKe KaK cdepe 4eTOoBEUECKO AeATeIbHOCTH, 00 dTamax
€€ pa3BUTHsI, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIIM3ALINY;

- KpeatuBHOCTh ~ MBIIIIEHUS, WHULUATHBA, HAaXOJYMBOCTh, AaKTHUBHOCTh INPU PELICHUU
MaTeMaTUYECKUX 3aay;

- YMeHMe KOHTPOJIUPOBATh MPOLIECC U pe3yibTaT yueOHOW MaTeMaTHUECKOH 1eATeIbHOCTH;

- CnocoGHOCTh K 3MOIMOHAILHOMY BOCIIPUATHIO MAaTEMAaTHUYECKHX OOBEKTOB, 3a/1a, PELICHUH,
paccyXJIeHHI;

2) B MeTanpeIMeTHOM HANPaBJICHHMN!

- Pa3BuTtne mnpencraBieHuii 0 MaTeMaTHKe Kak (oOpME ONHUCAaHUS U METOJE IO3HaHUs
JeMCTBUTENIBHOCTH, CO3/IaHHE YCIOBUH Ul MPUOOPETEHHsI IEPBOHAYAIBHOTO OIBITa MAaTEMaTHYECKOTO
MOJICJINPOBAHUS;

- ®opmupoBaHue OOIIMX CIIOCOOOB MHTEIJIEKTYAIbHOM NEATENIbHOCTH, XapaKTEPHbBIX IS
MaTeMaTUKH U SIBJSIIOIIMXCS OCHOBOW MO3HABATEIbHOM KYJIBTYpbI, 3HAUUMOW AJI pa3IUYHbIX cdep
YEJI0BEYECKON JEATENBHOCTH;

- [lepBoHauanbHble TpeACTaBICHUS 00 HIEAX M O METOJaX MaTeMaTHKH KaK YHUBEPCAaJIbHOM
SI3BIKE HAYKU U TEXHUKHU, CPEJCTBE MOJECIUPOBAHMSI SIBJICHNUI U MPOLIECCOB;

- YMeHue BHUETh MaTeMaTHYeCKyl0 3aJadyy B KOHTEKCTE MpPOOJIEMHON CUTyallUd B JPYTUX
JUCLIUILINHAX, B OKPYXKAIOIIEH KU3HU;

- YMeHHe HaxoIuTh B Pa3IMYHBIX HCTOYHHKAX HHPOpPMAINIO, HEOOXOAMMYIO Ul peIICHUS
MaTeMaTHYeCKuX Mpo0iieM, NpeACTaBisaTh €€ B MOHATHOU (popMe, MPUHUMATh pelleHHEe B YCIOBUAX He-
MOJIHOM U M30BITOYHOM, TOUHOM U BEPOSITHOCTHOW MH(OpMaLINK;

- YMeHue MOHMMAaTh W HCIIOJIB30BaTh MaTeMaTHUECKHE CpeJICTBA HArJsAHOCTH (rpaduky,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) JJIs1 WILTIOCTPALINH, MHTEpIpEeTalH, apryMEHTalllu;

- YMeHue BbIIBUTaTh TUIOTE3bl NPU pEIIeHUH y4eOHBIX 3a]iad, MOHUMAaTh HEOOXOAMMOCTb MX
MIPOBEPKU;



- YMeHMe NpUMEHATh UHIYKTUBHBIE U IeAYKTUBHBIE CIIOCOOBI PACCYKICHUN, BUJIETh pa3IMuHbIe
CTpaTeruy pelieHus 3a1ay;

- [lonnmMaHne CyYmIHOCTH aJITOPUTMHUYECKUX TMPEINHCAaHUA W yMEHHE JIeMCTBOBATH B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJITOPUTMOM;

- YMeHue caMOCTOATENbHO CTaBUTh LIE€JIM, BBIOMpPAThb M CO3/1aBaTh AJITOPUTMBI JUIS PELICHUs
y4eOHBIX MaTeMaTHUECKUX MPoOIIeMm;

- YMeHHE IIaHUPOBaTh U OCYILECTBIATH JCSATCIBHOCTb, HANPABICHHYIO HA pEIICHHE 3a1ad
HCCIIEN0BATENIBCKOrO XapaKTepa;

3) B IIPE/IMETHOM HAINIPABJICHHH:

- OBnageHue MareMaTUYeCKMMM 3HAaHMSAMHU M YMEHMSIMH, HEOOXOAMMBIMHM  JJIs
POI0IDKEHNS 00pa30BaHus, U3YUEHHUS CMEKHBIX AUCLUUIUINH, TPUMEHEHHS B TOBCETHEBHOM JKU3HU;

- Co3nanue ¢yHIamMeHTa A MaTeMaTHYECKOro pa3BUTHUS, (POPMHUPOBAHUS MEXAaHU3MOB
MBILLUIEHUS], XapaKTEPHBIX /Il MAaTEMAaTUYECKON EATENbHOCTH;

- OBnageHue 0a30BbIM MOHATHHHBIM amlapaToM IO OCHOBHBIM pa3jeiaM COZep:KaHusi,
NpeCTaBiIeHue 00 OCHOBHBIX H3YYaeMBIX MOHATHUAX (YHCIO, TeOMeTpHuecKas (urypa, ypaBHEHHE,
BEPOSTHOCTb) KAaK B@)KHEHIIMX MaTeMaTHMYECKUX MOJEJAX, MO3BOJSIOIIMX OIUCHIBATh M HM3y4aTb
peaJIbHBIE MPOLIECCHI U ABJICHUS;

- Ymenue paborath € MaTeMaTHYECKUM TEKCTOM  (aHAJIM3UpPOBaTh, M3BJIEKATh
HEOOXOIUMYI0 MH(POPMAIMIO), TPAMOTHO IPUMEHATh MAaTEMaTUYECKYI0O TEPMUHOJIOTHIO U CUMBOJIHUKY,
MCIIOJIb30BAaTh Pa3/INYHbIC SI3bIKU MAaTEMATHKH;

- Pa3BuTHe npencraBiaeHUl 0 yucie, HaTYpaJbHBIX YHUCEN, OBJIAJCHUE HaBbIKAMH YCTHBIX,
IMCbMEHHBIX, UHCTPYMEHTAJIBHBIX BHIYACIICHUM;

- OBnazneHrne OCHOBHBIMH CIIOCOOAMHU MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JIaHHBIX;
HaJIMYUE NPEICTaBICHUH O CTaTUCTHYECKHUX 3aKOHOMEDHOCTSIX B pPEaJbHOM MHPE U O Pa3INYHbIX
CHoc00ax UX U3Y4YEHHUsI, O BEPOSITHOCTHBIX MOJIENISIX;

- VYcBoeHue cucTeMaTHYeCKUX 3HAHUM O IUIOCKMX (DPUIypax M MX CBOMCTBAx, a TakKe Ha
HarJsJHOM YpOBHE - O IPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHITh CUCTEMAaTHUYECKHE
3HAHMS O HUX JJIS PELEHUS T€OMETPUUYECKUX U IPAKTUYECKUX 3a7ad;

- YMeHus u3MepsTh UIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJIB30BATh (HOPMYIBI IS
HaXO0KJCHUs IEPUMETPOB, IOl 1 00bEMOB F€OMETPUUECKUX DUTYD;

- YMeHue NpUMEHATh W3YYEHHbIE MOHATHUSA, PE3YyJIbTaTbl, METOJbI JUIS PELICHHs 3ajad
NPaKTUYECKOI0 XapakTepa M 3a/lad M3 CMEXHBIX JUCIMIUIMH C UCHOJIb30BAHUEM IPU HEOOXOIUMOCTH
CIIPaBOYHBIX MaTEPHUAIIOB, KAIBKYJIATOPA, KOMIIBIOTEPA.

- YMeHue MNpoBOAWUTH KiIacCU(UKALUMKM, JIOTUYEeCKHe OOOCHOBAHMsS, J0Ka3aTeabCTBA
MaTeMaTUYECKUX YTBEPKICHUII;

- YMeHue pacno3HaBaTh BHJIbI MaTeMaTHUECKUX YTBEP)KIACHUN (aKCHOMBI, OINpeeNeHus,
TEOpPEMBI U Jp.), IPsIMbIE U OOPATHBIE TEOPEMBI;

- OBnajieHNe CHUMBOJBHBIM S3BIKOM ajreOphl, MpUEMaMH BBIMOJIHEHUS TOXKJIECTBEHHBIX
npeoOpa3oBaHuil pallMOHATIBLHBIX BBIPAXKEHUMN, PEIICHNUs YpaBHEHUH, CUCTEM YpaBHEHUN, HEPABEHCTB U
CHUCTEM HEPAaBEHCTB, YMEHHME HCIOJb30BAaTh HJACIH KOOPAMHAT Ha IUIOCKOCTH U HHTEPIPETALUU
yYpaBHEHUH, HEPABEHCTB, CHCTEM, YMEHHUE IPUMEHATh airedpandeckue mnpeoOpa3zoBaHUs, ammapaT
YPaBHEHHUI U HEPABEHCTB AJIs PELIEHUS 3a7ad U3 Pa3IMUHBIX Pa3/IeioB Kypca;

- OBnaneHue cucTeMON (YHKIMOHAJIBHBIX NOHATHUN, (QYHKIIMOHAJIBHBIM SI3BIKOM U
CHUMBOJIMKOH, YMEHHE Ha OCHOBE (DYHKIIMOHAJIbHO-TpapHUECKUX MPEICTaBICHUH ONMMUCHIBATh U aHATU3H-
pOBaTh peaJIbHbIE 3aBUCUMOCTH;

- OBnazneHne TEOMETPUYECKUM S3BIKOM, YMEHHE MCIOJIb30BaTh €ro s ONHUCAaHUsA
IIPEIMETOB OKPY)KAIOILIEr0 MHpa, Pa3BUTUE MPOCTPAHCTBEHHBIX IMPEACTABICHUN M M300pa3uTEIbHBIX
YMEHHUH, IPHOOpETEHNE HABBIKOB T€OMETPUUYECKUX TTOCTPOCHUH.

PacnpenesieHue yueOHBIX YacoB MO pa3jieaM NPOrpaMmal (1o KJiaccam)

Ha n3yuenune maremaruku B MBOY Illkona Ne35 r.o. Camapa oTBOIUTCS S y4eOHBIX YacoOB B
HEJIeII0 B TeYEHHE KaXKA0ro roja ooy4yeHusi, scero 850 ypokos.



B coorBerctBumM ¢ TpeboBaHMsAMH DenepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpazoBaHus nmpeamer «MareMaTuka» u3ydaercs ¢ 5-ro mo 9-if kiacc B
BHJIC CIIENYIOINUX y4eOHBIX KypcoB: 5—6 kiacc — «MartemaTukay (MHTErpUpOBaHHBIN mpeamer), 7-9

kiaccax npenmet «Matematukay (Anredpa u 'eomerpus).

Pacrnipenienennie yueGHOro BpeMeHU MEXKy MpeIMeTaMu IPEICTaBICHO B TaOJIHIIE.

Kuaaccenl IMpeamerst KoJsinyecTBO 4acoB Ha CTyleHH
MaTeMaTH4YeCKOro IMUKJIa OCHOBHOI0 00pa30BaHus
5 - 6 KIacChl MaremaTuka 340
7 - 9 Kmacchl Marematuka (Anredpa) 306
Matemaruka (I'eomeTrpust) 204
BCEI'O 850

[Ipenmer «MaremaTnka» B 5-6 Kiaccax BKIIOYAeT apU(PMETUYECKUN MaTepual, 3JIEMEHTHI
ayireOpbl U FEOMETPHH, a TAKIKE 3JIEMEHThI BEPOSITHOCTHO-CTATUCTUYECKOMN JINHUM.

[Ipenmer «AnreGpa» BKIIOYAaET HEKOTOPHIE BONPOCH apu(METHKH, Pa3BUBAIOLINE UYUCIIOBYIO
JUHUIO 5-6 KJIAcCOB, COOCTBEHHO aireOpanyeckuil MaTepual, 3JeMEHTapHble (YHKLUHU, a TaKxke

9JICMCHTBI BepOHTHOCTHO-CTaTHCTquCKOfI JIMHUH.

B pamxkax yue6GHoro npeamera «l'eomeTpus» TpaJuIMOHHO HM3Yy4YalOTCsl €BKJIMJI0BA F€OMETpus,
AJIEMEHTHI BEKTOPHOM anreOpbl, reoMeTpudeckre mpeoOpa3oBaHusl.
M3yuenne BepOATHOCTHO-CTATUCTUYECKOI'O MaTepHaja OTHECEHO K 5-6, k 7-9 kilaccam

5-6 ki1ace
Nen/ KoanuecrBo
n MATEMATHEKA 5-6 knace (340 1) TPAKTHHICCKUX,
KosanyecT |KOHTPOJIbHBIX,
Pasien BO YaCOB |J1a00paTOPHBIX
paodor, Oecen,
JKCKYPCHHl H T.1.
1. HatypanbHble uncia u mKaibl 50 1
2. Hpobu 120 1
3. PannonasipHble yncna 40 1
4, N3mepenusi, npubinxeHus!, OIICHKU. 3aBUCUMOCTU MEXKIY 20 1
BEIIMYMHAMU
S. DJ1eMEHTHI alNreopsl 25 1
6. OnucarenpHas cratuctuka. Beposaraocts. KomOunaTopuka. 20 1
MHoOXecCTBa.
7. Harnsanas reomerpus 45 1
8. PesepB Bpemenu 20
AJITEBPA 7-9 (306 v)
1. JlelicTBUTENbHBIC YKCIIA 15 1
2. V3mepenusi, npuOIMKeHHsl, OLIEHKU 10 1
3. Beenenue B anredpy 8 1
4. MHorousneHsl 45 1
S. Anrebpanyeckue 1poou 22 1
6. KBanpaTHble kopHU 12 1
7. YpaBHEHMsI € OTHON IEpEMEHHON 38 1
8. CucTeMbl ypaBHEHHH 30 1
Q. HepaBernctpa 20 1
10. 3aBUCHMOCTH MEXAY BETMUYUHAMU 15 1
11. Yucnosble QyHKIIUU 35 1
12. YucnoBble NOCIEI0BATENBHOCTU. ApudMeTnyeckas u 15 1
Te€OMETPHYECKAs IIPOTPECCHH




13. OnucarenpHasi CTAaTUCTUKA 10 1
14. CaydaiiHbple COOBITHS U BEPOSITHOCTD 15 1
15. DIeMEHTH KOMOMHATOPUKHU 8 1
16. MHuosxecTBa. DIEMEHThI JIOTUKH 8 1
TFEOMETPHUA 7-9 knacest (204 u)
1. [TpsimMble 1 yriiel 20 1
2. TpeyroapHUKH 65 1
3. YeThIpeXxyroJbHUKN 20 1
4. MHOroyrojabHuKu 10 1
D. OKpY’>KHOCTb U KpyT 20 1
6. I'eomerprueckue npeodbpasoBaHus 19 1
7. ITocTpoeHHus ¢ TOMOIIBIO UUPKYJISL M IMHEUKHU 3) 1
8. N3mepenne reoMeTpruiecKux BeTNIHH 25 1
0. Koopaunats! 10 1
10. BexTopsl 10 1

HNHTEpHET pecypcs! :

®denepanbhblil moptan "Poccuiickoe odpazoBanue” hitp://www.edu.ru

HNudopm. "Equaoe okHO 10cTyma K 00pa3zoBareibHbIM pecypcam” http://window.edu.ru
Enunas xomutekuus mudpoBeix o0pa3oBatenbHbix pecypcoB http://school-collection.edu.ru
denepanbHblil IEHTP HHPOPMAIIMOHHO-00pa3oBaTelibHBIX pecypcoB http://fcior.edu.ru
http://www.school.edu.ru oOpa3zoBarenbHblil caiiT P.D.

http://www.fipi.ru ¢enepanbubiii uncTUTYT, KMBI

http://www.rustest.ru  Tectsl

http://www.math.ru  OuGaroTeKa, 3JCKTPOHHASI BEPCHS HA CTapble YUeOHUKH, OJTMMITHATBI
EI'D Tpenep BUpPTYalIbHBIN reHepaTop. Buaeoypoku, anuManus 3agaHuil.
O6pazoBarenbHble pecypebl MutepHera. OO u EI'D
http://www.ctege.info/content/category/15/67/48/ BapuaHTbI TECTOB
http://www.school-tests.ru/online-ege-math.ntml ~ TectupoBanue

http://zaba.ru/ -MaTemaTnueckre OJTUMITHAIBI U OJTMMITHAHBIC 3a/1a4H.

TEMATHUYECKOE IINTAHUPOBAHUE
Kypc: Marematuka
Kaace: 5
KoJsmmyecTBo yacoB no nporpamme:170
KoauuyecTBo yacoB no yueonomy miaany: 170
KoJsimyecTBO 4acoB B Hees110:5
IIporpamma: Marematuka. 5-6 kiaccel. Anredpa. 7-9 kiaccel. Aiaredpa u Hadajga MaTeMaTHYECKOTO
ananmu3a. 10-11 xnaccel/aBTop cocraBurens WM. 3ybapesa, A.I'. Mopakosuu.-3-e u3f., crep.- M.:
Mmuemo3suna, 2011.
Paboune nmporpammel o reomerpun:7-11 kmaceel\ Coct. H.®.I'aBpunoa. -M.:BAKO,2011
Yueonuku: MaTemMaTHka kiacc, aBtopel: M.U. 3ybapesa, A.I'. MopakoBwd.-3-¢ u3., crep.- M.:
MHemo31Ha

Conep:xkanue e
& a Buanbl gesiTeJIbHOCTH
ypoKa (pa3nes, TemMa ypoka) 3 S
=z T

§ 1. decarnunas cucrema [IpaBrunpHO ynoTpedsiTb TEPMUHBI, CBSI3aHHBIE C
CUMCJICHHS Pa3IMYHBIMHU BUJAMHM YHCEI ¥ CIIOCOOAMU MX 3aIHCH.

§ 2. UncnoBble ¥ OyKBEHHBIE 3 CpaBHUBaTh, YNUTATh U 3aMHCHIBATh HATYPAJIbHBIE



http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school.edu.ru/
http://www.fipi.ru/
http://www.rustest.ru/
http://www.math.ru/
http://egetrener.ru/
http://www.alleng.ru/edu/math3.htm
http://www.ctege.info/content/category/15/67/48/
http://www.school-tests.ru/online-ege-math.html
http://zaba.ru/

BBIPAXKCHUS YHCIIa, YIIOPAI0UYMBaTh HAOOPHI YHCET.
7-9 § 3. SI3BIK reoMeTpUYECKUX 3 OnuceIBaTh CBONMCTBA HATYPAJIBHOTO psJA.
PUCYHKOB BbINOJHATH BBIUKCICHUS C HATYPaJIbHBIMU YHCIIAMU;
10, 11 § 4. Ilpamas. Otpesok. Jlyu 2 BBIUHCIISATH 3HAUEHUS CTEIICHEN.
12,13 |§ 5. CpaBHenue oTpe3koB. J{nnHa 5 YepTUTb OTPE30K 110 JAHHBIM JIBYM TOYKaM
oTpe3Ka Ha3bIBATh €T0, U3MEPATh U CPABHUBATH OTPE3KU C
14,15 |§ 6. Jlomanas 2 MOMOIUIBIO IIUPKYJIS, HAXOIUTH AJIUHY OTpe3Ka ¢
16,17 |§ 7. KoopauHaTHbIi 1yd 2 MOMOIIBIO JIMHEHKU ¥ BHIYMCIICHU.
18 Konmponvnas paboma Ne | 1 OOBSICHATB, 4YeM OTJIMYAETCS MpsAMas OT OTpe3Ka,
19,20 |§ 8. OkpyrieHue HaTypalbHbBIX HEpPTHT €€ 1 0603HaATb.
ancen 2 H3mepsATH 1 CpaBHUBATH OTPE3KHU.
2123 § 9. TpuKuzKa pesynbrara HaxoauThb KOOPIMHATHI TOYEK M CTPOUTH TOUYKH 110 UX
N — 3 KOOpIUHATAM.
5407 § 10, Borancienns o OnpenensiTs 1eHY J€JIEHUS Kb
4 CTpouTh 1IKaJIbl ¢ TOMOIIbIO BEIOPAHHBIX €IUHUYHBIX
MHOT03HAYHBIMU YHCIAMH
28 Koumponvnas paboma No 2 1 %Tp CSKOB.
TPOMTb TPEYTOJILHUK, IPSIMOYTOJIbHUK 0003HAYATh
29, 30 § 11. IpsimoyronbHuk 2 €ro CTOPOHBI M BEPIINHEIL.
81,32 |§ 12. Gopmynsr 2 Pacno3naBaTh Ha yepTekax, pUCyHKaX U MOJIEISIX
33, 34 § 1“3' 3aKUOHI’I apuQmernIecKux 2 reOMETPUYECKHE QUIYPBI, KOHGUTIYpauu GUryp.
ACUCTBUH H300pakaTh reoMeTpuuecKue (GUrypsl Ha KIETYaTOM
35,36 |§ 14. YpaBHeHus 2 Gymare.
37-40 § 15. Ynpouenue BbIpaxeHUN 4 3HaTh, pa3uyaTh U YMETh NPUMEHSITh PA3IMUHbIE
41,42 |§ 16. MaTemaTuuecKkuil sS3bIK 2 GopMyIsl
43 § 17. Marematuueckast mogens |1 BoipamxaTh 0JJHU €IMHUIBI U3MEPEHUS JJTUH Yepe3
44 Konmponvnas paboma Ne 3 1 JpyTHeE.
BoInoaHAThL apudmeTrnyecKkue AeUCTBUS C IEIBIMU
YHCIaMU; UCTIONB30BaTh CBOMCTBA CIIOKEHUS
BBIUMTAHUS IPU HAXO0XKJICHUU 3HAYCHHUI BHIPAXKECHUS.
Pemath ypaBHEHHS — HaXOAUTH €T0 KOPHU, 3a/1a4H C
MOMOIIBIO YPaBHEHUH.
MoaeaupoBaTh HECIOKHBIE 3aBUCUMOCTH C TIOMOIIBIO
(dbopMyIT; BBITOTHATH BBIYUCIIEHUS IO (popMymam.
45,46  |Peseps 2 A
HAJIM3MPOBATH U OCMBICTIMBATH TEKCT 3a]1a4H,
nepedopMyIMpOBATh YCIOBUS, U3BJIEKAThH
HE00X01MMYI0 HH(OPMAIIHIO, MOJIEIMPOBATh YCIOBHS C
MIOMOIIBIO CXEM, PHCYHKOB, PEATBHBIX TPEAMETOB;
CTPOUTBH JIOTUYECKYIO LIETIOUKY PaCCYXKJICHHIA;
KPUTHYECKH OIICHUBATH MOJTy4YSHHBII OTBET, TIPOBEPSTH
OTBET HAa COOTBETCTBUE YCIOBHIO.
47-49  |§ 18. [leneHue c 0OCTaTKOM 3 PemaTh 327241 HA YACTH.
50, 51 § 19. OGbIKHOBCHHBIC IPOOH 2 DopMyIHPOBATH ONPEICICHHS TPABUIbHBIX,
52-54 § 20. OTbICKaHUE YacTH OT 3 HEMPaBUIBHBIX U CMEIIAaHHBIX IpOOEi.
LIEJIOT0 M LEJIOTO IO €ro YacTu MoaeaunpoBaTh B rpaduyecKoi, mpeaMeTHON hopme
55-58 § 21. OcHOBHOE CBOMCTBO Jipobu |4 MOHSTUS U CBOMCTBA, CBSI3aHHBIE C MOHITHEM
59-61 § 22. TlpaBusbHBIE U OOBIKHOBEHHOM APOOH.
HeTpaBWIbHBIE APOOH. 3 Bob1easiTh 1enyto 1 ApoOHYIO 4acTu.
CMenranHbIe Yncia YMeTh CpaBHHUBATH, CKIIAIBIBATh, BEIYUTATH JAPOOH C
62-64 § 23. OKpyKHOCTb U KPYT 3 OJIMHAKOBBIMH 3HAMEHATEIISIMH.
65 Konmponvnas paboma Ne 4 1 BbINoOJHATH YMHOXKEHHE U JeJIeHue OOBIKHOBEHHOMN
66-70 § 24. CrioxeHue U BHIYUTAHHE 5 Apo0u Ha HATYPAIBHOE YUCIIO.
0OBIKHOBEHHBIX Hp06ef/'1 (I)OpMyJII/lpOBaTb, 3aIlIiuChIBATh C ITIOMOIIIBIO 6YKB
71-75 § 25. CII0)K€EHNE 1 BBIYUTAHNE c OCHOBHOE CBOMCTBO OOBIKHOBEHHOM JIpOOH.

CMCIIaHHBIX YHUCECII

IIpeoGpa3oBbIBaTH OOBIKHOBEHHBIE APOOH,




76-78

§ 26. YMHOXEHHE U JICTICHUE

CPaBHMBATbh U YIOPSI0YUBATH UX.

OOBIKHOBEHHOU ApoOU Ha 3 3anucpIBaTh CMEIIAHHOE YUCIIO B BUJI€ HETIPABUIIbLHOU
HATypaJTbHOE YHCIIO JIpoOu 1 0OpaTHO.
79 Koumponvnas paboma Ne 5 1
80,81 |Peseps 2
82,83 |§ 27. Onpenenenue yria. 2
PaspepuyTeiii yron Pacno3HaBaTh Ha yepTekax, PUCYHKAX M MOJIENAX
84 § 28. Cpasnenue yrios 1 reoMerpudeckue Gurypsl. [IpuBOIUTH IPUMEPHI
HAJIOKCHUCM AHAJIOrOB F€OMETPHUYECKUX (DUTYP B OKPYIKAFOLIEM
85,86 |§ 29. M3mepenue yrioB 2 Mupe.
87 § 30. buccexrpuca yria 1 N300paxkath reomeTpudeckue GUIrypbl U UX
88 § 31. TpeyrosbHuK 1 KOH(UTYpaIiK OT PYKH U C UCTIOJIb30BaHUEM
89,90 |§ 32. Ilnomans TpeyroibHUKA 2 YEePTSHKHBIX HHCTPYMEHTOB.
91,92 |[§ 33. CBoiicTBO YyIJIOB 5 ®opmyMpPOBATH ONPEJICICHUS yTila, BUAbI YIJIOB,
TPEYroJbHUKA DJIEMEHTHI YTJIOB.
93 § 34. PaccrosiHre MEXTy TBYMS 1 YMeTrb U3MepsTh U CTPOUTH YIJIbI C TOMOIIBIO
toukamMu. Macmrab TpaHCHopTHpa
94-96 § 35. PaccTossHUE OT TOUKH JI0 3HaTh, UTO HA3bIBAIOT OMCCEKTPUCOH yTIIa.
npsmoi. [lepnenaukynspHbie 3 Haxoaure miomans TpeyrojabHUKa.
TIpSIMBIC HmeTs npeicTaBieHue 0 MaciTaoe.
97,98  [§ 36. CepenuuHblit 5 3HaTh, UTO HA3BIBAIOT NIEPIICHANKYISPHBIMH IPSMBIMH,
ePICHINKYIISP CEPeIUHHBIN TTEPIICHIUKYIISP.
99, 100 |§ 37. CBoiicTBO OGUCCEKTPHUCHI 5 Ymern CTPOUTD NCPICHAMKYJIPHBIC HPSMBIC 1
yria CEPeIUHHBIN TIEPIICHIUKYIISP.
101 Konmponvnas paboma No 6 1
102 § 38. [loHsATHE AECATUIHOM YuTaTh U 3aMUCHIBATh JECATUYHBIC TPOOH.
npoou. UteHue u 3amnuch 1 IIpencraBasaTh OOBIKHOBEHHBIE IPOOHU B BUJIC
JECATUYHBIX Tpobeit JECATUYHBIX U IECATUYHBIC B BUE OOBIKHOBEHHBIX;
103, 104 |§ 39. YMHOKEHHE U IeTICHUE HaXOJIUTh JIECATUYHBIC MPUOITMKEHHST OOBIKHOBEHHBIX
necsaTHUHOM npobu Ha 10, 100, 2 TIpoOeii.
1000 u . 1. CpaBHUBATB U YIOPAIOYUBATH ACCITHUHBIC APOOH.
105, 106 |§ 40. [TepeBoa BeMUYUH U3 OJTHUX BBITIOIHATE BEIYMCICHUS C IECITUIHBIMU I[p06}IMI/I.
SIMHHMI] U3MEPEHUS B IPYTUE Hcnoab30BaTh SKBUBAICHTHBIC MTPE/ICTABICHUS
107-109 § 41. CpaBHEHHE JECATHUHBIX 3 JTPOOHBIX YUCEIN MTPH UX CPABHEHUH, MIPU BBIYUCICHUSX.
apobeii BbINOMHATHL NPUKHJIKY U OLICHKY B XOJ1€ BBIYUCICHHMN.
110-114 § 42. ClO)KEHHE 1 BHIYUTAHHE c ®opMyJIMPOBATH MPABUIIO OKPYTIICHUS YHUCE.
) JIECSTHYHBIX APOGEH @opMyJIMPOBATH ONIPEICIICHAS YMHOXKCHUS ¥ JICTICHUS
115 Koumponvnas paboma Ne 7 1 JIECATUYHBIX IPOOEH.
§ 43. YMHOKEHUE eCATHIHbIX AHAJIM3UPOBATH U OCMBICIIUBATH TEKCT 3a]a4H,
116-120 npobeit 5 nepeopMyIHpoBaTh YCIOBHS, U3BJIEKATh
121,122 |§ 44. Crenens uncra 2 HE0OX0aMMYI0 HH(GOPMAITUIO, MOACIIUPOBAThH YCIOBUS C
§ 45. CpeHce apadhMeTHICCKOS, TOMOLLLIO CXEM, PHCYHKOB, PEAIIbHBIX TPE/IMETOB;
123-125 |Jlenenue necstuaHOM Apodu HAa |3 CTPOHMTL JIOTHHCCKYIO LICTIOUKY PACCYAUICHIH,
HATYPAIBHOE THCIIO KPUTHYECKH OLIEHUBATh TIOJTyYeHHBINA OTBET,
= MIPOBEPSTH OTBET HA COOTBETCTBHE YCIIOBHIO.
126-130 3 46. Jlenenue aecATHIROl 1poOH 5 ®opMyJIMPOBATH ONIPEIEIIEHUE CPETHETO
Ha JIECATUYHYIO ApOOb
apuPMETHIECKOTO HECKOJIBKHIX THCEIT
131 Konmponenas paboma Ne § 1 HaxouTh CPENHIOI CKOPOCTh JBMKEHNUS, CPETHEE
3HAYCHUE U MOJIy; CPABHUBATH BEJITMYNHBI, HAXOUTh
132 Peseps 1 HauOoJIbIlIee U HAaNMEHbIIIee 3HAYCHHUE.

BBINOJHATH BEIUHUCIIEHUS C ACCATUYHBIMHU HpO6$IMI/IZ




YMHOXXCHHE H JICJICHUE JACCITHIHBIX APOOCH.

HNmeThb npeacTaBiaeHUE O MPOICHTaX, HAXOIUTh

133-135 |§ 47. Ilowsitre nporeHTa 3 MPOIICHT OT YMCJIa, HAXOUTh YKCIIa 10 3aJaHHOMY
MIPOLICHTY.
O0BsicHATD, uTO Takoe npoueHT. [IpeacraBnsaTe
136-140 |§ 48. 3az1aun na npoucHTH! 5 MPOLIEHT B BUAE ApobOeil u Apodu B BUJIE IPOIICHTOB.
OcymecTBiasaTh nouck napopmanun (8 CMN),
coJiepsKalleil TaHHbIe, BEIPAXKEHHBIE B MPOIICHTAX,
UHTEPIPETHPOBATH HX.
OO0BSICHATH, KaK BBOJUTH B MUKPOKAJIBKYJIATOP
HATypaJIbHOE YUCIIO, ICCATUYHYI0 po0b. BBIOIHATE
141-144 |§ 49. MUKpPOKaJIbKYIATOP 4 onepanuu Ha MUKPOKaJIbKYJIATOPE
Pemath 337241 Ha IPOICHTHI U IPOOH (B TOM YHUCIIE
3aJ1a4uM U3 pealbHOM MPAKTUKH ), UCTIOJB3YsI IPU
HEOOXOAMMOCTH KaJIbKYJISITOP.
145 § 50. IIpssMOyTONBHBIHA 1
napaiesIeuIe]|
146-149 |(§ 51. Pa3BepTka NpsAMOYyrOJILHOTO 4
HapaieenHIe A Hmets npesicTaBieHne 0 napasieenurne/ie Kak OJHOM
150-153 |§ 52. O6beM MpAMOyTONbHOT ; 13 BHJIOB MPOCTPAHCTBEHHBIX (PUTYpax.
napaiesenumea
154 Konmponvnas paboma No 9 1
155, 156 |§ 53. JlocroBepHble,
HEBO3MOJXKHBIE U CITy4aiiHbIe 2
COBBITHS 3HaTh OCHOBHBIC TTOHATHUS KOMOMHATOPUKHU. ¥ METh
157, 158 |§ 54, KomGuHaToprbIe 3atain 5 peliaTh IpocTeiire KOMOMHATOPHBIE U
BEPOSTHOCTHBIC 33/1a4H.
159-167 |IloBropenue 9 Pemath koMOMHATOpPHBIE 3a/1a4H IEpeOOPOM
168 HUmozcosas konmponvras paboma |1 BApHAITOB.
169, 170 |Peseps 2
NUTOI'O: 170

TemaTuueckoe IJIAHUPOBAHHUE

Kypc: Maremaruka

Kuacc:6

KoauuecTBo yacoB nmo nporpamme:170
KosamuecTBo yacoB no yuedoHomy miiany: 170
KosnuyecTBo yacoB B Helen10:5
IIporpamma: Matemaruka. 5-6 kinaccel. Anre6pa. 7-9 knaccel. AnreOpa u Hayajla MaTeMaTHYECKOTO
anaymm3a. 10-11 xmaccer/aBrop cocraBurens M.U. 3ydapesa, A.I'. MopakoBud.-3-¢ u3., cTep.- M.
Mmuemo3suna, 2011.
PabGouue nporpammel o reomerpun:7-11 kmaccel\ Coct. H.®.I'aBpuiiosa. -M.:BAKO,2011

YueOHuku: matematrka 6 kiacc, apropsl: M.W. 3ybapesa, A.I'. MopakoBuy.-3-e u3f., crep.- M.: MHeMO31Ha

Ne Conepikanne 2 2 |Buabl gesiteJibHOCTH
ypoKa (pa3aen, Tema ypoka) 'g 3
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HaxemK GJ HIhQGE§ o Dz DZ3 Hig
1-6 § 1. IloBopoT n neHTpanbHast 5 g RGP I‘WN(chxdzdz’a Q p 3 DDD N HJ3 2d
CHMMETpHA M3o06paREZDBDD NHIEdA g A3kn




OXapaKTECPU30BaTh B3AUMHOC PACIIOJIOKCHUEC
[CHTPAIbHO CHMMETPHYHBIX (PUTYD.

KoHcTpyunpgowmzeDs dzZNa 3 ¢ GH
306 HIGOGe 34 GN

7-10

§ 2. IlonoxxurenbHbIE U
OTPHLIATEJIbHBIE YHCIIA.
KoopaunarHas npsmast

11-14

§ 3. I[IpoTHBOIIOI0KHBIC YKCIA.
Mopyns yncia

15-18

§ 4. CpaBHeHue yncen

19-21

§ 5. [lapamnenbHOCTb MPSIMBIX

Finj 3, P GgGDGGAE 3dzp NHIN O
3pgGDAoneéd | GDZh AENOQ Hidza ¢
IIpuBoaMTHL IPUMEPHI UCIIOJIB30BAHUS B OKPYKAIOIIEM
MHUpPE TOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCET
(TeMrieparypa, BEIUTPBILI - IPOUTPHILIL, BBIILIE - HUKE
YPOBHS MOpS U T. I1.).

HN300paxkaTh TOUKaMU KOOPAUHATHOU MPSIMOM
MOJIOKUTEIBHBIE U OTPUIIATEIIbHBIC PAIIMOHATILHBIE
qucha.

XapakTepu30BaTh MHOXKECTBO IIEJIBIX YHUCET,
MHO’KECTBO PAllMOHATILHBIX YHCEN.

YMeTh: CpaBHUBATH OTPULIATENIBHBIE YNCIIA MEXKAY
c000¥i ¢ TOMOIIBIO YUCIIOBOM MPSMOM; BCTYIATh B
pedeBoe O0IIeHUE, y4aCTBOBATh B TUANIOTE; PA3BEPHYTO
000CHOBBIBATh CYXICHHUS.

3HATB O IPOTHUBOIOJIOKHBIX YUCIIAX, O LIEIBIX U
paloHaIbHBIX YUCIAX, O MOJIYJIE YUCIA.

YMeTh HaXOUTh MOAYJb IAHHOTO YUCIIA,
IIPOTUBOINOJIOKHOE YUCIIO K JAHHOMY YHCITy, PEeIliaTh
MPUMEPHI C MOJIYJIbHBIMU BEIMYUHAMM;

3HaTh OnpeeieHus NEPICHAUKYISIPHBIX U
MapauIeIbHBIX TPSIMBbIX.

CTpouTh NeprieHIMKYsIpHbIC U MapaieIbHbIE
MpsIMBbIE C IIOMOIIBIO YEPTEKHOTO TPEYTOJIbHUKA U
TpaHCIOPTHPA.

YMeThb 00BACHUTH U3yUEHHBIE MTOJIOKEHUS Ha
CaMOCTOSITEIILHO MOJJOOPAHHBIX KOHKPETHBIX MPUMEpax

22

Koumponvnas paboma Ne 1

23-26

§ 6. UncnoBble BeIpaKE€HUS,
coJiepaKalye 3Haku +,-

27-30

§ 7. Anrebpandeckas cyMMa U ee
CBOMCTBA

31-33

§ 8. [IpaBuiio BeIYMCIIEHUS
3HaueHus aredpanvecKon
CYMMBI JIBYX YHCEI

YMmeTs 3anucath B BUJE PaBEHCTBA, KaK MOrJja
IIEPEMECTUTHCSA TOUKA IIPHU Pa3HBIX YCIOBUAX U CAEIATh
PUCYHOK, COOTBETCTBYIOILIMI TAaHHOMY YHCIOBOMY
BBIPAKECHUIO

HNmeTtsb nipeacTaBieHue 06 anredpanyeckoil CymMme, o
3aKOHax anreOpanyecKux AeUCTBUN

®opMyaHPOBATH U 3aIMCHIBATH C TIOMOIIbIO OYKB
CBOMCTBA JEHCTBHN C pallMOHAIBHBIMH YHCIIaMH,
IIpumensTh U1 TpeoOpa30BaHUS YUCIOBBIX
BBIPAKCHUI.

BbINOJHATH BBIUNCIEHNS ¢ PALIMOHAIIBHBIMU YN CIIAMH.
YuraTh U 3aNIUCHIBATH OYKBEHHBIE BHIPDAXKEHUS,
COCTaBJIATh OYKBEHHBIE BBIPAKEHUS MO YCIOBUSAM
3a1ad.

BbIyucasiTh 4MCI0BOE 3HAYCHHE OYKBEHHOT'O BBIpaXke-
HUS IPU 3aJIaHHBIX 3HAYEHUSIX OYKB.

34-36

§ 9. PaccrosiHMe Mex 1y TOUKaMu
KOOPJMHATHOU IIPSAMOM

HNMersb nipeacTaBieHne O PaCCTOSHUN MEXAY TOUKaMH,
0 MOZYJIE PA3HOCTH U CyMMBI IByX YHCEIL

YMerb HaXOIUTh PACCTOSHUE MEKY TOYKAMU HA
KOOPJIMHATHON IIPSIMOM, BBIYUCIASA MOAYJIb PA3HOCTH
IIPUMEHSS aJITOPUTM CJIOKEHUS YUCEII C TIOMOILBIO




KOOPIWHATHOU MPSIMOIA .

YMeTh HaXOIUTh KOOPIUHATY CEPEIUHBI OTPE3KA, €CIIU
M3BECTHBI KOOPANHATHI KOHIIOB OTPE3Ka, CKJIA/IbIBATh
YHUCJa ¢ TOMOUIBIO KOOPAMHATHOM MPSMOM.

37-39

§ 10. OceBast cummeTpus

HmeThb npeacTaBieHue O CHMMETPUU OTHOCUTEIBHO
IIPSIMOM JINHUH.

YMeThb 00BSICHUTH U3yYEHHBIE [TOJIOKEHHS Ha
CaMOCTOSTENILHO MOI00PAHHBIX KOHKPETHBIX MTPUMEPAX.
YMeTh onpeiessaTh CHAMMETPHIO B TEOMETPUYECKUX
¢durypax takux, Kak KBaJpaT, paBHOOEIPEHHBIN
TPEYroJbHUK, pOMO, IPSIMOYTOJIbHUK; OIIPEEIIATh
MOHATHS, TPUBOANTH JTOKA3aTEIILCTBA.

40-42

§ 11. YucnoBbie TPOMEKYTKH

43

Koumponvnas paboma Ne 2

44-46

Pezepn

HNmetp npencraBieHue 0 YUCIOBBIX IPOMEKYTKAX, O
HECTPOT'OM M CTPOrOM HEPAaBEHCTBAX, O YHCIOBOM
OTpe3KE U UHTEpBaJIe

YMeTh NOCTPOUTH TEOMETPUUYECKYIO MOJEIIb
YKCIOBOrO MPOMEXKYTKA U YKa3aTh BCE LIEJIBIC YUCIIA,
KOTOpBIE EMY IPUHAAJIEKAT

YMeThb IOCTPOUTH FEOMETPUUECKYIO MOJIENb YUCIOBOTO
IIPOMEKYTKA COOTBETCTBYIOILErO PELICHUIO IIPOCTOTO
HEPABEHCTBA.

47-49

§ 12. YMHOXEHUE U JICTICHUE
MOJIOKUTEIBHBIX U
OTPULIATEIBHBIX YUCE

HNmertsb nipejicTaBiieHHE O TIPABUIIC

YMHOEHHS YKCia Ha MUHYC €UHHILY, YMHOKEHUE
YHCJIa HAa €IMHUILY, YMHOXKEHHUE U JICIICHUE YNCeT
pa3HOro 3HaKa.

3HaTh NPABWIO YMHOXKEHHUSI IBYX YHUCEI C pa3HBIMHU
3HAaKaMH U JBYX OTPHUIATEIbHBIX YHCET

3HaTh NPaBWIO JCJICHUS OTPUIIATEIHLHOTO YKCTIa Ha
OTPHUIATENILHOE U MPABUIIO JACTICHUS YMCEN, UMEIOLTNX
pa3HbIe 3HAKU

YMeTs pemiath IpuMepsl Ha BCe IEHCTBUS

C TIOJIOXKUTEIHHBIMHA U OTPUIIATEIILHBIMU YHCIIAMH.

50

§ 13. Koopaunatst

51-55

§ 14. KoopanHaTtHas IIIOCKOCTb

dopmMyaMpoBaTh ONpeieTIeHUE KOOPIUHATHON
TJIOCKOCTH, OCEil a0CIUCcC U OpIUHAT

CTpouthb Ha KOOPAMHATHOM IJIOCKOCTH TOYKH U
(burypsl MO 3aIaHHBIM KOOPIUHATAM.
OmnpenessaiTh KOOPAUHATHI TOYEK.

56-59

§ 15. YMHOXeHUE U efieHne
OOBIKHOBEHHBIX JIpoOeit

HmeThb nipesicTaBieHne 00 YMHOKEHUH U JACTICHUN
OOBIKHOBEHHBIX JJpo0eit, 00 yMHOKEHHH CMEIIaHHBIX
Yrcen, O JIeJICHUH YKciia Ha OOBIKHOBEHHYIO JIPOOb.
YMeThb cBOOOAHO pelaTh 3a/1a41 MOBBIIIEHHON
CJIO)KHOCTH ¥ JIOTHUECKHUE 33/1a41 HAa YMHOKCHUE U
JieneHre 0ObIKHOBEHHBIX Jpo0eii; caMOCTOSITENbHO
MCKaTh U OTOMPATh HEOOXOAUMYIO JJIsl PEeIlIeHuUs
y4eOHBIX 3a71a4 HHPOPMAIUIO

60-62

§ 16. [IpaBuno yMHOXKEHUS ISt
KOMOWHATOPHBIX 3a71a4

63
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3HaTh 0 nepedope Bex BO3MOKHBIX

BapHUaHTOB, 0 KOMOWHATOPHBIX 33/1a4ax, O IepeBe
BO3MOJXHBIX BAPUAHTOB, O IMPaBHUJIC YMHOXKCHUA.
YMeTh 00BSCHUTD N3YUYEHHBIE TOJI0KEHUS Ha
CaMOCTOSITENTFHO TTOTOOPaHHBIX KOHKPETHBIX TpUMepax

64-67

§ 17. PackpbiTiEe CKOOOK

HNMersb nipeacTaBiieHue O pacpeIeaIuTeIbHOM 3aKOHE

YMHOXEHUS, O TIPaBUJIE PaCKPBITHUSI CKOOOK

YMerh pemars CI0KHBIE BBIUUCIUTEBHBIE IIPUMEPHI

U ypaBHEHUS, IPUMEHSS IPaBUIIa PACKPBITHUS CKOOOK U




pacnpeaenuTeNbHbIA 3aKOH YMHOXKEHHUS.

68-73

§ 18. Yopoienue BoIpaxeHuit

HmeTh mipejicTaBIeHUE O TIPAaBUIIE IPUBEICHHUS
MOIOOHBIX ClIaraeMBbIX.

YMeTb IPUBOAUTH MMOJAOOHBIE ClIaraeMble, pacKphIBas
CKOOKH

110 IIPaBUJIY; MOAOUPATH APT'YMEHTHI JJIst
JI0Ka3aTeIbCTBA CBOCTO PEIICHUS

74-T7

§ 19. Pemienue ypaBHeHUM

HNmertsb nipeacTaBieHye o npaBuiax

pEeLIEHNs YPaBHEHUM, O IEPEMEHHOMN U ITOCTOSHHOU
BEIMYMHAX, 0 KO3hDUIIMEHTE NTPH

IIEPEMEHHOM BEIMYMHE, O B3AMMHOM YHUYTOKECHUH
clIaraeMbIx, O IpeoOpa30BaHUU BhIPAKECHUIA

3HaTh paBuUiia PELICHUS YPAaBHEHUM, IPUBOS TIPU
ATOM MOJIOOHBIE cllaraeMble, pacKpbIBas CKOOKHU
YIIPOLIAsl BEIPAKEHUE JIEBOU U ITPABOM 4aCTH
ypaBHEHUS

78,79

§ 20. Pemenne 3ama4 Ha
COCTaBJICHUE YPaBHCHUIA

80, 81

Pezepn

HNmets npencraBineHne 0 MaTeEMaTUYECKOM MOJEIH, O
COCTaBJICHUM MaTEMAaTU4YECKON MozeH, 00 3Tanax
pelIeHus 3a1a4n

3HaTh, KaK COCTaBUTh MaTEMaTHYECKYIO MOJIEIb
peaNbHON CUTyaluu.

YMeThb IpoBOANUTH MH(POPMAIIMOHHO-CMBICIIOBOM
AHaJIN3 IIPOYUTAHHOT'O TCKCTA, COCTABJIATHL KOHCIICKT,
COIOCTABJISATh U KJIaCCU(PHULIUPOBATH

YMeThb cOCTaBUTh MaTEMATHUUECKYIO MOJIEb pPEalbHON
CUTYyalluH, a 3aTEM PELINUTh yPaBHEHUE 110 IIPABUIIAM;
OOBSICHUTH HN3YUYCHHBIC ITOJIOKCHUS HA CAMOCTOATCIIbHO
10J00paHHBIX KOHKPETHBIX MpUMeEpax.

YMeTh: caMOCTOSITENILHO UCKAaTh U OTOUpPATh
HEO0XO0IUMYIO JJIsl pelIeHUs y4eOHBIX 3a/1a4
MH(POPMALINIO; Pa3BEPHYTO 0OOCHOBBIBATH CYKJCHHSL.

82-87

§ 19. Pemienue ypaBHenuil. § 20.

Pemenue 3a1au Ha cocTaBiIeHHE
ypaBHEHUH (IPOAOKEHNUE)

88
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YMmeTh: cBOOOIHO NPUMEHSAThH 3HAHUS U YMEHUS 110
TEME pEelICHM 3a1a4 Ha COCTABJIEHUE YPaBHEHUM;
00BSACHUTH U3yYEHHBIE MOJIOKEHUS HA CAMOCTOSITEIILHO
0J00paHHBIX KOHKPETHBIX MpUMepax.

YMerb pacmupsaTh U 000011aTh CBEICHUSI O PEIICHUH
3aj]a4 Ha COCTaBJIEHUE YpaBHEHUH; GOpPMYJINpOBaTh
MI0JIyYE€HHBIE PE3YJIbTAThI.

89-91

§ 21. HaxoxxeHue 4acTu OT
[EJIOTO | IIeJIOTO IO €T0 YacTh

HNmeTthb npeacTaBieHue 00 ypaBHEHHH, O YHCIOBOM
BBIPQXCHHUH, O YaCTH OT LIEJIOTO0, O IIEJIOM I10 €0 YacCTH.
3HaTh, KaK HaliTU 4aCThb OT L[EJIOTr0

U 1IJIOE 110 €T0 YaCTH; KaK PEeIaTh 3aa4X Ha YacTH.
YMeThb COCTaBIIATh AITOPUTMBI, OTPAXKaTh B
NUCbMEHHON (hopMe pe3yNbTaThl JesITeIbHOCTH

92-94

95-97

98, 99

§ 22. OxpyxHOCTb. J{nrHa
OKPYXHOCTH

§ 23. Kpyr. IInomanp kpyra.
§ 24. lllap. Cdepa

HmeTthb npescTaBienue 06 OKPYyKHOCTH, JUTMHE
OKPYXHOCTH, 0 (OpMyJie JJIMHBI OKPYKHOCTH, O
[IPaBUIILHOM MHOT'OI'DaHHHUKE.

YMeThb ¢ NOMONIBIO IUPKYIIS M INHEUKN HAXOIUTh
LEHTP OKPYXKHOCTH, €CITU OH He 0003HaYeH, UCTIOJIb3YS
CBOMCTBO IIPSIMOIO yIJla U CEPEIUHHOTO
NEePIEHIUKYIIpA




100
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BbIuucaATh JJTMHY OKPY>KHOCTH H TUIOINAAb KpyTa.
BoipaxkaTh OJHU €IMHUIBI U3MEPEHUS Yepe3 APyTHe.
Hcnoab30BaTh KOMIBIOTEPHOE MOACTHUPOBAHHUE U
OKCIIEPUMEHT IS U3YYCHHS CBOHCTB T€OMETPUICCKUX
00BEKTOB.

Hmets npescraBneHue o mape, chepe, o popmyne
momasau chepsl, o popMmyse oobema mapa.

YMeTh 0pOpMIISITh PEIICHHUS WIIH COKPAIATh PEIICHHS,
B 3aBUCUMOCTH OT CUTYaI[HH.

101-103

§ 25. lenutenu v KpaTHbIE

@opMyIHPOBATH ONPEEIICHUS ICIUTEINS U KPATHOTO,
MIPOCTOTO YHUCJIa U COCTABHOTO YKCIa, CBONCTBA U
MPU3HAKH JETUMOCTH.

Jloka3pIBaTh U ONPOBEPTraTh C IOMOIIBIO
KOHTPIPUMEPOB YTBEPKICHUS O IETMMOCTH YHCEIL.
KaaccuduumnpoBarhb HaTypajgbHble YKcia (Y€THbIE U
HEUYETHBIE, [T0 OCTATKaM OT JIeJIeHUs Ha 3 U T. 11.)
N3BiaekaTh HEOOXOIMMYIO HH(POPMAIIHIO,

CTPOMTD JIOTHIECKYIO IIETIOUKY PaCCYKICHHIA,
KPUTHYECKH

OLICHUBATH IOJIyYCHHBIN OTBET,

OCYILECTBJSATH CAMOKOHTPOJIb, IIPOBEPSIst OTBET Ha
COOTBETCTBHUE YCIIOBHIO.

104-107

§ 26. JlenuMoCcTh TPOU3BEACHUS

YMerp 10Ka3aTh U NPUMEHSATH IIPU PEIIEHUH, YTO ECIIH
HU OJIMH U3 MHOXKUTEIIEH HE JCIIUTCA Ha HEKOTOPOE
YHCJI0, TO U IPOU3BEACHUE HE IEIUTCA HA 3TO YHUCIIO

108-111

§ 27. AenumMocTb CyMMBI
Pa3HOCTH YHCEI

YMeTh BBINOJIHUTE JEHCTBUSA, IPUMEHSS IPU3HAKU
JEJIMMOCTH CYMMBI U Pa3HOCTU

112-115

§ 28. [Ipu3Haku AENUMOCTH Ha 2,
5,10,4u 25

HNmeTtsb nipeicTaBieHe O TPU3HAKAX JIETUMOCTH Ha 2,
4,5,10u 25.

YMeThb poBEpATH ETUMOCTh YKCTIa

Ha yncia 2, 5, u 10, a Takxke cokpaimaTts 60bIne
JpoOH, UCTIONIBb3YSI PU3HAKU JETUMOCTH

116-119

§ 29. [Ipu3Haku AenUMOCTH Ha 3
uo

120
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YmeTs chopMynupoBaTh NPU3HAKK JEIUMOCTH Ha 3 U
Ha 9, 0OBICHUTH, KaK KX MOKHO HCIIOIh30BaTh MPU
COKpaIleHUH IpoOeit

121-124

§ 30. [IpocTbie uncna.
Pa3noxenue 4uciia Ha IpoCThIE
MHOXHTEIH

125, 126

§ 31. HanGonpmmmii oOmmmit
JIETTUTEIb

HNMersb mipeacTaBieHe O MPOCTHIX, COCTaBHBIX YMCIAX,
0 4Kciax-0JU3HeNax, O pa3jIokKeHUHU Ha IIPOCThIE
MHOXHTEJIH, 00 OCHOBHOM TeopeMe apu(METUKH, O
KAaHOHMYECKOM Pa3JI0KECHHH.

YMerb pas3inuath MIPOCTHIE U COCTABHBIC YUCIIA,
pacKiIapIBaTh COCTABHBIEC YUCIIA HA TPOCTHIE
MHOHUTEIH.

¥Ymers BoiBecTH npaBuiio otbickanust HO/JL,
paccMOTpeB KOHKPETHbIE TPUMEPHI; paboTaTh 10
3aIaHHOMY QJITOPUTMY, J1I0Ka3bIBaTh IIPABUIBHOCTh




127-129

§ 32. B3auMHO NpoCThIE YKCIA.

[Ipr3Hak AenMMOCTH Ha
npousBeaeHue. Hammenbiee
oO11ee KpaTHOE

130
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131, 132

Pesepn

pellIeHus C TOMOIIBIO APIYMEHTOB

HNmets nipeacTaBieHre O B3aUMHO IPOCTHIX YUCIAX, O
MpU3HAKe AETUMOCTH Ha MPOU3BEJCHHE.

YMeTh TOI0MpAaTh Mapbl B3AUMHO MPOCTHIX YHCETI,
MPUMEHSITH MPU3HAK JEIMMOCTH Ha IPOU3BEICHUE
B3aUMHO IPOCTHIX YUCEIL.

¥Ymets BbiBecTH TpaBmiio oTeickanuss HOK.
Haxoauthb o0mmue aenurenu

1 o0IIKe KpaTHBIE C TOMOIIBIO Pa3NIOKEHUs YHCe Ha
MPOCTHIE MHOXKUTEU

133-136

§ 33. OTHONIEHKE IBYX YUCEN

HmeThb nipecTaBienne 00 OTHOIIEHUH JBYX YUCEI, O
MPOMOPLHUAX, 00 OCHOBHOM CBOMCTBE MPOIOPLIUH.
YMeTh cocTaBisATh IPONOPLUH, IPOBEPATH
MIPaBUIILHOCTh PONOPLHH, PEIIATH IPOCTHIE 3a/1a4u C
IIOMOILBIO IIPOIIOPLIUH.

Ymerh pemiaTh ypaBHEHUS U 33J1a4M OBBILIEHHOTO
YPOBHSI C IOMOIIBIO MPOIIOPLHUH.

137-140

§ 34. IlnarpamMmmbl

HmeTs npejicTaBieHUE O Pa3HBIX AUarpaMMax:
CTONOUYATOM, KPYyroBoi, rpadudeckoid, rpaduyeckoit
HAKONUTEIbHOM.

YMeTh CTpouTh CTON0YATYIO, KPYTOBYIO, TpadUYECcKyIO
JTUarpaMMbl; OOBSCHUTH H3y4EHHBIC MTOJIOKCHUS Ha
CaMOCTOSITENIbHO MOJ0OPAHHBIX KOHKPETHBIX MPUMEPaXx.
N3BaekaTh nHGOpPMAIHIO W3 TAOIHI] U JHATPAMM.
BbINOJHATH BHIUKCICHUS 110 TAOIUYHBIM TAHHBIM,
CPaBHUBATH BEJIMYMHEI,

HAXOAUTH HauOOJbIINE U HAMMEHbIIINE 3HAYCHHUS U JP.

MT Q’'l "Xbbp iNpopmanyu B HeCTI0KHBIX
ciTydasx.
A’ ; Bl . edpdpNaiNiro B Buse Tabui u
JUarpaMM, B TOM YHCJIE C TIOMOIIBI0 KOMITBIOTEPHBIX
POTPAMM.

141-144

§ 35. IIponopuroHanbHOCTh
BEJIMYUH

HmeTs nipejicTaBiIeHUE O POTOPITUOHATBEHBIX
BEJIMYMHAX, O MPSMO MPOMOPIIMOHATBHBIX BETUYHHAX,
00 00paTHO MPOIOPIIMOHATIEHBIX BEJIMUNHAX.

Hmetsp npecTaBieHne 0 IPONOPIUH, O BEPHOI
MIPOTIOPIINH, 00 OCHOBHOM CBOMCTBE MPOIIOPIIHH, O
pEeIIeHnH 33724 Ha TPOTOPIIHIO.

} to d 9 ts HigllSepbl HCITOTBL30BAHKS OTHOIIICHHUH Ha
MPaKTHKE.

YMeThb 10J1b30BaThHCSl MAcIITabOM TIPH padoTe C
KapToOii, TUTAaHOM JIOMa.




145-149

§ 36. Pemenne 3aga4 ¢ MOMOIIBIO
IIPONOpUUI

150
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PemaTtp 3a7a4n Ha MPOIIEHTHI U APOOH (B TOM UHCIIE
3aJ]a4M U3 peabHON MPAKTUKH), UCIIOIb3Ysl U
HEO0OXOIUMOCTH KATBKYJISATOP; UCIIOJIb30BATh TOHITHS
OMHOWEeHUs M NPONnopyuy TIPU PEIICHUH 3a/1a4.
AHAJIM3MPOBATH U OCMBICJIMBATH TCKCT 3a/1a4H, Mepe-
(opMyJIMpPOBaTH YCIIOBUE, H3BJIEKATH HEOOXOIUMYIO
nHGOPMAIIHIO, MOAEJTHPOBATH YCIOBHE C TIOMOIIIBIO
CXEM, PUCYHKOB, pealbHBIX MPEIMETOB; CTPOUTH
JIOTHYECKYIO LIEMOYKY PACCYKICHUH; KPUTHUCCKU
OI[€eHUBATD MMOTYICHHBIN OTBET, OCYIECTBJATH
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBHE
YCIIOBHIO.

IIpoBoaANTH HECITOKHBIC UCCIICAOBAHNUS, CBA3aHHBIC CO
CBOﬁCTBaMH I[pO6HBIX YHUCCII, OHI/IpaSICL Ha YUCJIOBBIC
HKCIIEPUMEHTHI (B TOM YHCIIE C UCTIOIb30BAHUEM
KaJIbKYJIATOPA, KOMIIBIOTEPA).

151-157

§ 37. Paznbie 3amaun

YMeTs pemiath 3a/1a4u Ha COCTABJICHUE YPaBHEHUM, Ha
JBUKEHHE; Ha MIPOLIEHTHI, Ha MPOIMOPIIUI0; COCTABUTH
MaTEeMaTUYECKYI0 MOJIEb PEAIbHON CUTYAIlUH.
BoinoaHsaTs c6op nHGopManny B HECITOKHBIX
CIIyJasix.

IIpencraBasaTs nHGOPMAIUIO B BUJIE TaOIHIL U
JarpaMm, B TOM YHUCJIE€ C IOMOIIBIO0 KOMITBIOTEPHBIX
3azay.

158, 159

§ 38. IlepBoe 3HaKOMCTBO ¢
MOHSITUEM BEPOATHOCTH

160, 161

§ 39. [lepBO€ 3HAKOMCTBO C
MOJICYETOM BEPOSTHOCTH

Hmetsp npesicraBiaeHne 0 JOCTOBEPHBIX COOBITUSAX, O
HEBO3MOXXHOM U CIIy4aifHOM COOBITHH, O
CTONPOLIEHTHON U HYJIEBON BEPOSTHOCTH, O
PaBHOBEPOSITHOCTHBIX COOBITHSIX.

3HaTh, KaK 0XapaKTEepU30BaTh COOBITHE, TPUMEHSIS
MIOHSITHSI «CTOIIPOLIEHTHAs BEPOSTHOCTD), «HYJIEBas
BEPOSATHOCTbY,

«MaJI0 BEPOSITHO», «IOCTATOYHO BEPOSTHON.

Hmetsp npepcTaBieHne 0 KOJMMYECTBEHHBIX
XapaKTepUCTUKAX, TEOPHH BEPOSATHOCTH, (hopMyIie
BBIUMCJIEHHS BEPOSITHOCTH, YUCIIE BCEX UCXOJI0B, O
qucie 6J1aronpusTHBIX HCXO/I0B.

3HaTh, KaK 0XapaKTEPHU30BaTh JIIOOOE COOBITHE,
OIpEAEIss €ro KOJIMYECTBEHHBIE XapaKTEPUCTUKH.
YMeTb NosICHUTH (POPMYITY BBIUHCIICHHS BEPOSITHOCTH;
BBIJIETIUTH U 3alMCATh INIABHOE, TPUBECTH IPUMEPHI
YMeTh onpeennTh, Ha CKOJIbKO MM BO CKOJIBKO pa3
OJIHO CITydaifHOe COOBITHE BEpPOsITHEE JAPYroro;
OTpeAeNuTh KOJINYECTBEHHbIE

XapaKTepUCTUKH COOBITHS.

IIpuBoauTHL IPUMEPHI CTYYAHBIX COOBITHIA,
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH.
CpaBHUBATh IaHCHl HACTYIUIEHUS COOBITHIA.




CtpouTtsh pedeBble KOHCTPYKIIMH C UCIOJIb30BAHUEM
CJIOBOCOUCTAHUH DoJIee 8epOAmHO, MALOBEPOAMHO U JIP.
BbInoaHATHL epeGop BceX BO3MOKHBIX BAPUAHTOB IS
nepecyeTa 00bEKTOB WIIH KOMOWHAINH, BBIIACISATh
KOMOHMHAIIMH, OTBEYAIOLINE 331aHHBIM YCIOBHUSM.
Pemiath KoMOMHATOpPHBIE 3a/a4n epedopoM
BapHAHTOB, C IPUMEHEHHEM IMPaBUJIa YMHOXKCHHUSI.

0000IIMTH U CHCTEMATH3UPOBATH KYPC MaTEMAaTHKH
162-167 |IToBTopenue 6 3a 6 KJ1acc, pelras 3aaHus OBBIIIEHHON CII0KHOCTH;
— ¢opMHpPOBATH MOHUMAHHE BO3MOKHOCTH
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1 MCITOJIH30BaHUS MPUOOPETEHHBIX 3HAHUN U YMEHHH B
MPAKTUYECKOU ESITENLHOCTH U MOBCEAHEBHON KU3HU
169, 170 |Peseps 2
UTOro 170

TemaTu4eckoe NIaHNPOBaHUE
Kypc: Maremaruka
Kaacc: 7
KosmnyecTBo yacoB nmo nporpamme:170
KosuuecTBo 4yacoB no yuedonomy miany: 170
KoJysn4yecTBO 4acoB B Heae10.5
IIporpamma: Matemaruka. 5-6 xinaccel. Anre6pa. 7-9 knaccel. AnreOpa 1 Hauasia MaTeMaTHYECKOTO
ananuza. 10-11 kmaccsl/aBTop cocraBurens M.M. 3ybapesa, A.I'. Mopakosud.-3-¢ u3., ctep.- M.:
Mmuemo3suna, 2011.
Paboune mporpammel o reomerpun:7-11 kmacesl\ Coct. H.®.I"aBpuiioBa. -M.:BAKO,2011
Yueonuku: A.I''Mopakouu. Anredpa-7. Yacts |. YueOuuk. MHemMo3uHa.
A.I''Mopaxosud, T.H. Mumycrtuna, E.E. Tynsunnckas. Anrebpa-7. Yacts 2. 3amaynuk. MHeMo3uHa
"Teomerpusa" mns 7-9 k. oOpa3zoBarenbHbix yupexaeHuit: JI.C.AtanacsH, B.®.byry30B,
C.b.Kagomues u ap. - 6-e u3a. -M.: IIpocenienue.

KoJ-
No Coz[epma}me BO Bujaebl geiTeJ IbHOCTH
OKa a3/iell, TeMa YpoKka
yp (pazzeu, YPOKa) YACOB

I'naBa 1. MatemaTndeckuii 3piK. (12+1 | BpINOJHATH 3J€MEHTAPHBIC 3HAKOBO-CHMBOJIMYICCKHIE
MaremaTH4eckasi MoJeJb NeCTBYS, NPUMEHSITh OyKBBI JIsl 0003HAUEHUS YHCe,

1 [Yucnossle u anredbpandeckue JUIs 3aITUCH OOIIMX YTBEPXKJIEHUH; COCTABJIATH
BBIp)KEHUS OYKBEHHbIE BBIPAXKEHUSI 110 YCIOBUSM, 33 JaHHBIM




UYucnoBsie U anreOpandeckue

CIIOBECHO, PUCYHKOM HJIA YEPTEKOM; MPeodpa3oBbIBATH
anreOpandeckre CyMMBI U TIPOU3BEIeHUS (BbINOJIHATH
MIPUBEICHNE TTOAO0HBIX ClIaraeMbIX, paCKphITHE CKOOOK,
YIPOILEHUE IPOU3BEICHUN ).

BoruncasTs ynciioBoe 3HaueHUE OYKBEHHOTO
BBIP)XEHUS; HAXOAUTH 00J1aCTh OMYCTUMBIX 3HAUYCHUH
MIEPEMEHHBIX B BHIPAKEHUU.

1 Pacno3HaBarthb JIMHEIHBIE YPABHEHUS, pelllaTh
BBIPAKCHUS .
JIMHEHHBIC YPaBHEHUS, a TAK)KE YPAaBHEHUS, CBOJAIIMECS K
HUM.
PemiaThb TEKCTOBBIE 3a7jauyl alreOpandyeckuM CrocoooM:
MEPEXOANTH OT CIIOBECHOM (DOPMYITHUPOBKHU YCIOBUS
3aJauu K anreOpandyeckoil MOJEIH IyTeM COCTaBIICHUS
YPaBHEHUS; peliaTh COCTaBICHHOE YPaBHEHMUE;
HHTEPNPETHPOBATH PE3YJIbTAT.
] Z0Gs © 1. 10y 10
cdBddsedud ¢ dJ
Ipsamasa u ompesox. JIyu u yeon 1
Yucnossle U anredpanyeckue 1
BBIPAXKECHUS
5 |Jlyu u yeon. Ilpamas u ompe3ox. 1
6 |Yro rakoe MaTemaTHUECKMiA S3BIK 1
7 |Yto Takoe MATEMATHYECKHH S3BIK 1
8 |Cpasuenue ompeskog u y2noe 1
9 |0 takoe maremarHuecKas MOZCIIb 1 |®opmynmpoBarh onpeneneHus 1 HITIOCTPUPOBATD
10 |Hzmepenue ompeskos. Hsmepenue L MIOHATHSI OTPE3KA, JIy4a, yria. O0bsACHATHL KaKOW yroi
yenos Ha3bIBAETCS MPSMBIM, OCTPBIM, TYIIbIM, Pa3BEPHYTHIM, UTO
TaKO€ CepeIMHa OTpe3Ka U OMCCeKTpUca yria, Kakue yribl
11 Y10 rakoe MaTemaTHuecKas MOLEIb 1 pedl P prica yra, yr
Ha3bIBAIOTCS CMEXXHBIMH, KaK€ BEPTUKAIbHBIMU, KaKUe
12 |BxoaHoii aAMUHHCTPATHBHBII 1 |IpsAMBIE HA3BIBAIOTCS NEPIEHIUKYIAPHBIMU.
KOHTPOJIb ®opMyJIMpPOBaTh U 000CHOBBIBATH YTBEPKACHUS O
13 |A3mepenue ompeskos. Usmeperue 1 |CBOWCTBaX CMEXHBIX M BEPTHKAIBHbBIX YIJIOB, O CBOMCTBE
yenos JBYX IPSIMBIX MEPIIEHIUKYISAPHBIX K TPEThEN MIPSAMOIL.
14 |JIuneiiHoe ypaBHEHHE C OJXHOM 1 M300paxkarh 1 pacnio3HaBaTh YKa3aHHBIE IPOCTEHIINE
IIEPEMEHHON (burypsl Ha yepTexkax, pemiaTh 3a/1a4u, CBSI3aHHBIE C
15 |H3zmepenue yenos. Uzmepernue 1 |oTHMu npocTefimmmu urypamu.
OmMpe3Kos.
16 |JIuneitHOe ypaBHEHHUE C OJTHOU 1
IIEPEMEHHOMN
17 Koopaunathas npsimas 1
18 |llepnenoukynapHule npsmoie 1
19 Koopaunarnas npsimas 1
20 ([lepnenouxynspruvie npsimole 1
21 |Koumponvnas paboma Nel
«MaremaTu4ecKui A3BIK. 1
MatemMmatudeckass MOJICIIL»
I'naga 2. Jluneiinast gynxuus 11 |Crpouts Ha KoopaMHATHOI IITOCKOCTH TOUKH 1 GUIYPHI
22 |KoopauHaTHas MIIOCKOCTh 1 |10 3aJaHHBIM KOOPJMHATaM; ONPEAENIATE KOOPANHATHI




23 |Pewenue 3aoau. 1 |Touek. OnmpenensTh, BIAETCA I Iapa YUCEI PEIICHUEM
24 [Koop unaTias miockooTs ) JQHHOTO YPABHEHIS © IBYMS! TIEDEMCHHBIMIL, npmsozm?b
MPUMEPHI PEIICHUH YpaBHEHHIA C TBYMsI TEPEMEHHBIMHU;
25 |(Koumpoavnas paboma Ne 2 pemiaThb 3a/1auu, Aredpandecko MOJEIbI0 KOTOPBIX
CHauanvhuvle ceomempuyeckue 1 |saBisieTcsa ypaBHEHUE C IBYMs IEPEMEHHBIMH; HAXOAUTh
c8e0eHUsLY LeJIbIe PEeLIeHUs yTeM repedopa.
26 |JluneliHOE ypaBHEHUE C IBYMS 1 Crpourthb rpaduky JMHEWHBIX YPaBHEHUH C IByMS
MIEPEMEHHBIMH U €T0 rpaduk NEPEMEHHBIMH.
27 |JluneiiHoe ypaBHEHHE C ABYMS BuIyucasTh 3HAaYCHUS JIMHEHHBIX (YHKIIUMA, COCTABIAThH
MePEMEHHBIMH U €T0 TpaduK TaOIMIBI 3HAYEHUH QyHKLIMH.
Ctpourb rpaduk JUHEHHON (DYHKIINH, OMUCHIBATH €€
1 |cBoiicTBa Ha OCHOBE Irpa)UUECKHUX MPEACTABICHUM.
IMoka3bIBaTh CXEMaTHUYECKH MTOJIOKEHHUE HA
KOOPJIMHATHOM TI0cKOCTH TpadukoB GyHKumit y=KX,
y=Kkx+b, B 3aBucumoctu ot 3HaueHuit ko3duireHToB.
] Z0o O 2. vtc] OO0BACHATH Kakasi GUTypa HA3BIBACTCS TPEYTOILHUKOM,
16+1 |4y1o Takoe BepLIMHDL, CTOPOHBI, YIIIBI U IEPHMETP
28 |Ilepswiii npusHak paseHcmaea TPEYTONBHIXA.
1 @ opMyIUPOBATH OIPEICIICHUS PABHOOCIPEHHOTO U
MMpEYeONbIUROE PaBHOCTOPOHHETO TPEYTOJILHUKOB; BHICOTBI, METUAHBI 1
29 |JluneiiHoe ypaBHEHHE C ABYMA 1 |OuccekTpuchl TpeyroipHuka. U306paxaTs u
[ICPCMCHHBIMM 1 CTO rpagux pacno3HaBaTh Ha YePTEkKaX U PUCYHKAX TPEYTOJbHUKHU H
30 |Ilepswiii npuznax pasencmaea 1 |ux smementei.
MpEYCONLHUKOE ®opMy/IMPOBATH ONPE/EIEHHE PABHBIX TPEYTOJIBHHUKOB.
31 |Jlunetinas pynkius u ee rpapux 1 ®opMyYJIMPOBATH U J0KA3LIBATH TEOPEMBI O IPU3HAKAX
32 |JIuneiinas GpyHKUMS U ee rpaduK 1 paBeHCTBA TPEYTOIBHUKOB, O CBOWCTBaX paBHOOEAPEHHOTO
33 |llepswiti npusnak pagencmea 1 |TpeyrombHuxka.
mpey2onbHUKOE DopMyJIMPOBATH ONPEIEICHUE OKPYKHOCTH U IIOHATHH,
34  |Jluneiinas pynkuus u ee rpapux CBSI3aHHBIX C OKPY’KHOCTBIO.
Pematp mpocreiimme 3agaqu Ha TOCTPOCHUE IIUPKYIIEM
Y JINHEHKOM, JIOKA3aTeILCTBO M BHIYMCIICHUS. BbIneasaTh B
| [|3amaue ycroBHE M 3aKITIOUYCHHE. MopaeaupoBaTth ycioBue
3a/1a4y¥ ¢ TOMOIIBIO YepTeka WK pucyHka. Onupasich Ha
JIAHHBIE YCIIOBHUS 3a7a4i, MPOBOAUTH HEOOXOUMBbIC
paccyxaenus. ConocTaBiasiTh pe3yabTaT ¢ YCIOBUEM
3aa9u
35 [Meouanwi, buccekmpucol u 8v1comMbvl 1
mMpey2obHUKA
36 |JIuneiinas GpyHkuums y = kx 1
37 |B3ammMHOe pacronioKeHne rpapuKoB
. . 1 |YMerp npoOBOIUTH MEIUAHBI, OUCCEKTPUCHI M BBICOTHI
JTMHEWHBIX QYHKITUH
TPEYTrOJBHUKOB, M300paKEHHBIX Ha KapTHHAX KYOHCTOB.
38 | Konmpoasnan paboma Ne3 1 (Pemartp 3a7auu Ha AAHHYIO T€MY, C MOMOIIbIO KapTHUH
«Jlunetinas ynkyusy em g AGHHYIO Y H PTHH,
TIPY 33/IaHHBIX BETMYHNHAX.
39 [Meouanvl, buccekmpucol u 8b1cOMbl 1
MpeyeobHUKA
40 |Meoduanvl, buccekmpucol u 8b1COMbI 1
MpeyeobHUKA
I'maBa 3. Cucremsl AByX PemaTe cucteMsl JByX JJMHEWHBIX YPABHEHUN C ABYMSI
JMHEHHBIX YPAaBHEHHUIA C AByMS 13 |mepeMenHBIME Tpad)UUECKH, METOIOM ITOJICTAHOBKH,
nepeMeHHbIMU METOIOM aNTe0pandecKoro CIOKEHHS.
41 |OcCHOBHBIE IOHATHUS 1 Pematp TeKkCTOBBIE 33/]aU aNreOpandeckuM CriocoOoM:
R T YT T — . MEPEXOANUTH OT CJ'IOBeCHO‘I:/'I (OPMYITHPOBKH YCIIOBHSI
3a/1a4y¥ K anreOpandecKkoi MOJIENH MyTeM COCTaBIICHUS
43 |Bmopoii u mpemutl npuzHaxu ] |cHcTeMbl YpaBHEHUH; peliaTh COCTABICHHYIO CUCTEMY

aeeHcmed mpeycojlbHUKO8

ypaBHEHUI; UHTEPIPETUPOBATh PE3yJIbTaT.




44

MeTtoa MOACTaHOBKHU

HccnenoBath cucTemMbl ypaBHEHUN C IBYMsI
NEepPEMEHHBIMH, CoJepKalue OyKBEeHHbIE KO PHUIIUEHTHI.

45 |Bmopoii u mpemuti npu3HAaKu
KoHncTpyupoBaTh S5KBUBaJICHTHBIE PEUEBbIC
ABEHCMBA MPEY2OTbHUKOS
BBICKa3bIBaHUS C UCIIOIB30BAHUEM AJITreOPanuecKoro u
46 |Merox nIOICTaHOBKHU
TreOMETPUUYECKOTO SI3bIKOB.
47 |Metoj MOACTaHOBKH Hcnoan3oBaTh QyHKIIMOHATBHO-TpagHUECKUE
. . MIpe/ICTaBICHUS JIJIsl PEIICHUS U UCCIIEJOBAHUS CUCTEM
48 |Bmopoti u mpemuil npusHaxu .
YPaBHEHHIA.
pasencmea mpey2onbHUKO8
49 |Meton anreOpandecKoro CI0KCHUS
50 [Bmopoti u mpemuii npuznaxu
pasencmea mpey2onibHUKO8
51 |Meroa anreObpanyecKoro CIOKEeHHs
52 |[Merox anreOpanyecKoro CIOKEeHUS
53 |3a0auu na nocmpoenue
54  |Cuctembl ABYX JIMHEHHBIX
ypaBHEHUH C IByMS IEpeMEHHBIMH
KaK MaTeMaTU4YeCKHUE MOJICITN
peaIbHBIX CUTYyalluil
55 3a0auu na nocmpoeHue
56 |Cucrembl IBYX JMHEHHBIX
ypaBHEHUH C IByMS IEpeMEHHBIMU
KaK MaTeMaTU4YeCKHUE MOJICITN
peaIbHBIX CUTYyalluil
57 |Cuctembl ABYX JIMHEHHBIX
ypaBHEHUH C IByMS IEpEMEHHBIMH
KaK MaTeMaTU4YeCKHUEe MOJICITN
peaIbHBIX CUTYyallui
58 3a0auu na nocmpoeHue
59 |Cucremsl IBYX JIMHEHHBIX
ypaBHEHUH C IByMS TIEpeMEHHBIMU
KaK MaTeMaTH4YeCKHAe MOJIeITN
peabHBIX CUTYyaIlui
60 | Pewenue sadau
61 [(Koumponvnas paboma No4
«CucTeMbl IBYX TUHEHHBIX
YPaBHEHHI C JIBYMS TIEPEMEHHBIMI )
I'masa 4. Crenenp ¢ HATYPaJIbHBIM DopMyJIMPOBATh OIPEIEICHUE CTEIICHU C HATYPaJIbHBIM
noKa3areJieM U ee CBOMCTBA MOKa3arTeyieM, C HyJIEBbIM MOKa3aTeaeM; (pOpMyJIUpPOBaTh,
62 [Yro Takoe cTeneHb ¢ HaTypalbHbIM 3anMcbIBATH B CHMBOJIMYECKOI JopMe 1 0600CHOBBIBATH
IIOKa3aTeIeM CBOWCTBA CTETNEHH C IIEJIBIM HEOTPUIATEIHHBIM
63 |Pewenue 3adau MOKa3aresjaeM; MPUMEHSITh CBOWCTBA CTETICHU IS
= peoOpa30BaHUs BHIPAKEHUHN U BHIYHCICHUH.
64 |Tabnuia OCHOBHBIX CTEMEHEH .
BocnpousBoauts GopMyTUpOBKHU OIpeIesIeHU,
65 |lIpomesrcymounas KOHCTPYHPOBATh HECJIOXKHBIE OTPEICTICHUS
AOMUHUCMPAMUBHAs paboma CaMOCTOSITEIIBHO.
66 [CBoiicTBa cTeNeHU C HATypaTbHBIM BocnpousBoauth GopMyTUpOBKHY M TOKA3aTEIHCTBA
roKa3areseM U3YYEHHBIX TEOPEM.
67 |CBoiicTBa CTEIIEHH C HaTypaJbHbIM KOHCprPlpOBaTb MaTE€MaTHYCCKHEC IPEAJIOKECHUS C

I1OKa3aTcjICM

IIOMOIIOBIO CBA30K eciu..., mo...,




68

VYMHOXEHUE U IeJICHUE CTEICHEHN C

OJIMHAKOBBIMH MTOKA3aTeIISIMU .
69 |Koumponvuas paboma Ne 5
Tpeyzonvrnuku 1
| 209 © 3. 1 OtcOdzH 14 |PopmyaupoBaTh OnpenencHNs NapaJLIEIbHBIX IPSIMbIX;
70, \Tpusnaru naparmenonocmi dayx yIJIOB, (16pa30BaHHI>IX MIPY TIEPECCUCHHUHN JABYX MPSIMBIX
71 |npamoix 2 |cexymei.
@ opMyIUPOBATH U T0KA3BIBATH TEOPEMBI,
72 |CreneHb ¢ HYJIEBBIM IMOKa3aTeleM )
BBIPXKAIOIIHE MPU3HAKH MAPAJUICITLHOCTH JBYX MPSIMBIX;
CBOWCTBA MapaJuICIbHBIX NPSIMBIX. POpMyJIMPOBATH
aKCHOMY TIapaJUIeTbHBIX, BLIBOJAUTH CJIC/ICTBUS U3 HEE.
OOBSICHATBH, YTO TAKOE YCIOBUE U 3aKIIIOUYCHHE TCOPEMBI,
1 |xaxas Teopema Ha3bIBAETCs OOPATHOM; MPHBOANTH
TIPUMEDPHI.
PemaTth 3a1a4n Ha 10KA3aTEILCTBO M BEIYHCIICHUSI.
BbieasiTe B 3aaue yciioBue U 3akitoueHue. Onupasch Ha
YCIIOBUS 3a]1a9, MPOBOAUTH HEOOXOAMMBIE PACCYKICHUS.
ConocTaBJsATh Pe3yabTaT C YCIOBHEM 33]1auu.
I'nasa S. OgHouiensl. Onepanuu 8
HAJl OJTHOYJIEHAMM.
73 |llonsarue ogHouwieHa. CTaHIAPTHBIN 1
BHJI OJTHOYICHA
74 |IIpusnaxu napanieibHoCmu 08yx 1
NPAMbIX
75 |CrnoxeHue U BEIYUTAHUE 1
OJTHOYJICHOB
76 |lIpusnaxu napanienbHocmu 08yx 1
NPAMbIX
77 |CnoxeHre U BRIYUTAHUE 1
OJTHOUJICHOB
78 |YMHOXeHHE OJTHOUYJICHOB.
Bo3Benenue onHowsieHa B 1
HATypPaJIbHYIO CTCTICHb .
79 |Hpusnaxu napainensrocmu 0gyx ) BbINOJHATH JCHCTBYS ¢ OJTHOWICHAMH.
NPAMbIX
80 |[YMHOXEHHE OJTHOUJICHOB.
Bo3Bsenenue onHouieHa B 1
HATypaJIbHYIO CTETICHb
81 |Axcuoma napannenbHulx NPSMbIX 1
82 |[eneHue ogHOUICHA HA OTHOWICH 1
83 |[enenHue ogHOUICHA HA OTHOWICH 1
84 |Axcuoma napannenbHbiX NpAMbIX 1
85 [Koumpoavnas paboma Ne6
«Onnowiensl. Oneparuu Haj 1
OJTHOYJICHAMM »
86 |Axcuoma napannenbHuIX npAMbIX 1
I'naBa 6. MHOroY/IeHBI. BbINOJHATH ASHCTBHAS ¢ MHOTOYICHAMA. BBIBOAUTH
ApupMeTHUeCKHE OTIePANH 15 (GOopMyJIBI COKPALIEHHOTO YMHOKEHHS, HPUMEHSITh UX B
Hal MHOTOY/ICHAMM peoOpa3oBaHMsIX BEIPAKEHHUI M BEIYUCICHUSIX.
87 |OCHOBHEIC MOHSATHS 1 IIpumensTh pa3znuyHbie GOpPMbI CAMOKOHTPOJIS IPU




88

CrnoskeHne U BEIYUTaHHUE

BBITIOJTHEHUH NpeoOpa3oBaHUii.

MHOTOYJICHOB :
89 |Axcuoma napannenvhvix npAMbIX 1
90 |[CrnoxeHue U BHIYUTAHUE 1
MHOTOYJICHOB
91 |Axcuoma napannenbHvix npAMbIX 1
92 |YMHOXeHHe MHOTOYJIeHa Ha 1
OJTHOYJICH
93 |YMHOXeHHe MHOTOYJIeHa Ha 1
OJTHOYJICH
94 |Pewenue 3adau no meme «lIpuznaxu 1
napaiierbHOCmu NPAMbIXY
95 |YMHOXeHHe MHOTOYJIeHa Ha 1
MHOTOYJICH
96 |Pewenue 3a0ay no meme «llpuznaxu 1
NapaiieibHOCmu NPSIMbLX)
97 |YMHOXEHHE MHOTOYJICHA Ha 1
MHOTO4WICH
98 |YMHOXEHHE MHOTOYJICHA Ha 1
MHOTO4ICH
99 |Pewenue 3a0ay no meme «llpuznaxu 1
napaiieibHOCmu NPSIMbLX)
100 |®opmynbl COKpaIIEHHOTO 1
YMHOXKCHUS
101 |Kommponvuas paboma Ne 7 1
« Ilapannenvuvie npsimviey
102 |®opmynbl COKpaIIEHHOTO 1
YMHOXKCHUS
103 |®opmynbl COKpaILIEHHOTO 1
YMHOXEHUS
1 &z0o O 4. &Gl daf @opMyJIMPOBATH OIPEICIICHUS TPSIMOYTOIBHOTO,
fn Islststgtgcjtslzdi’otsdsdgl dg q gt 18 OCTPOYTOJIBHOTO U TYMOYTOJBLHOTO TPEYTrOIbHUKOB.
@opMyJIMPOBATH U I0KA3BIBATH TEOPEMY O CYMME
104 | Cymma yenos mpeyeonvnuxa 1 |yrnoB TpeyronpHUKa, BHENIHEM YTJIe TPEYTONbLHUKA.
105 |®OpMyIEI COKPAIEHHOTO 1 OOBACHATH U WJUTFOCTPUPOBATH HEPABEHCTBO
YMHOKEHHST TPEYTrOoJIbHHKA.
106 |Cymma yznos mpeyeonvnuxa 1 @opMyJIMPOBATH U J0KA3BIBATH TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, MPU3HAKH PAaBEHCTBA
107 |®DopmyIbl COKPAILIEHHOTO 1 |IpSMOYTrOJBHBIX TPEYrOJIbHHUKOB.
YMHOKCHHA @®opMyJIHPOBATH OIPEICIICHUS PACCTOSIHUS MWK LY
108 |[lenenue MHOrOUICHA HA OJHOUICH 1 |rouxamu, OT TOUKH /10 HNPAMOI, MEeXAY NapaieIbHbIMU
109 |CoomHowenus mexncoy cmoponamu 1 HPAMBIMH.
U yenam mpeyeonbHuKa PemaTth 337291 Ha MOCTPOEHUE, JIOKA3aTEIBCTBO U
110 |Konmpononas paboma NeS BBIUKCTICHNS. BBIIeJISITH B 33/1a4e YCIOBUE U 3aKIIOUYCHHE.
«MHOrOUTeHBI. ApHbMETHIECKHE . MoaenupoBaTh yCIOBHE 33/1a49H C TOMOIIBIO YepTexkKa
orepamu WJIM PUCYHKA, MPOBOJAMTH JOTOJHUTEIHHBIE TTIOCTPOCHHUSI.
HaJl MHOTOWICHAMIYY Onwupasich Ha ycaoBHs 3a1a4d, HPOBOAUTH HEOOXOAUMbIE
111 |Coommomenun mexcdy cmoponamu . E;l;;};{(neHm. ComnocTaBJSITh pe3ybTaT C yCIOBHEM
U yenamu mpeyeoibHuKa )
I'naBa 7. Paznoxenue 18 BBINOJIHATH pa3ioKeHUE MHOTOYJIEHA HA MHOXKUTEIU U

MHOTOYJICHOB HA MHOKHUTECJ/IN

cokpatieHue aiaredpanyeckux apooeil. [IpumeHsaTb




112

Uto Takoe pasyioKeHne
MHOT'OYJICHOB HA MHOKUTCIINU U
3a4€M OHO HYKHO

113

BriHecenne 001IEr0 MHOKUTENSA 3a
CKOOKH

114

Coomuowenus mexcoy cmopoHamu
U yenamu mpey2oivbHuUKa

115

BriHEeceHHE 001IEr0 MHOKUTENSA 34
CKOOKU

116

Konmponvnas paboma No9 «
CoomHouwenus medxcoy cmopoHamu
U yenamu mpey2oibHUKa»

117

Crioco6 rpynmnupoBKU

118

Crnioco6 rpynmnupoBKU

119

IIpamoyzonvHble mpey201bHUKU

120

PaznoxeHre MHOTOYJICHOB Ha
MHOXHUTENH C IIOMOIIBIO (OPMYIT
COKPAIIEHHOTO YMHOCHHSI

paznu4HbIe POPMBI CAMOKOHTPOJIS ITPU BBITOTHEHHN
npeoOpa3oBaHui.

121

IIpamoyzonvrovle mpey20nbHUKU

122

PaznoxeHne MHOTOYJIEHOB HA
MHOKUTEJH C TOMOILIBI0 hopMyIT
COKPAIIEHHOTO0 YMHOKEHUS

123

PaznoxeHre MHOTOYICHOB Ha
MHOXHUTENH C OMOIIBIO (OPMYIT
COKPAIIEHHOTO YMHOCHHSI

124

IIpamoyzonvrvle mpey20abHUKU

125

PazinoxeHne MHOTOYJIEHOB HaA
MHOKUTEJH C TOMOIIBI0 hopMyIT
COKPAIIIEHHOTO0 YMHOXKCHUS

126

IIpamoyzonvrvie mpey2onbHUKU

127

Pa3noxeHre MHOTOUJICHOB Ha
MHOXHUTENH C IOMOIIBIO (hOPMYIT
COKPAIIEHHOTO YMHOXEHUS

128

PaznoxeHne MHOTOYJIEHOB HaA
MHOKHUTEIHN C IIOMOIIBIO
KOM6I/IHaHI/II/I paSJ'II/I‘-IHI)IX HpI/IeMOB

129

Ilocmpoenue mpeyzonvruka no
mpem d1eMenmam

130

PaznoxxeHrne MHOTOYJICHOB Ha
MHOXKHUTCIIN C ITIOMOIIIBIO
KOM6I/IHaI_II/II/I Pa3JIMYHBIX IPUECMOB

131

Ilocmpoenue mpeyzonbHuka no
mpem 21eMeHmam

132

PaznoxxeHrne MHOTOYJICHOB Ha
MHOXKHUTCIIN C ITIOMOIIIBIO
KOM6I/IHaI_II/II/I PAa3JIMIHBIX TPHUEMOB

133

CoxkpaineHue anredpandyeckux
npoOeit

134

Ilocmpoenue mpeyzonbHuka no
mpem 1emeHmam

PacnosHaBaTh Ha  KapTMHaX  KyOHMCTOB  JJaHHBIE
TpeyroibHUKU. PemiaTh 3a1aun ¢ yclioBUEM, CBA3aHHBIM C
KapTUHOW, Ha OCHOBE 33JaHHBIX BEIUYHMH. YMeTh
COCTaBJIATh 3374l Ha TPEYTOJbHUKH.




135 [Coxparienue anredpandeckux 1
npoOeit
136 ([locmpoenue mpeyzonvHuxka no 1
mpem djleMeHmam
137 [CoxparieHue aredpandecKux 1
npo0eit
138 |ToxnectBa 1
139 |Pewenue 3aoau
140 (Koumponvras paboma Nel(
«Pa3yi0)keHre MHOTOUYJIEHOB Ha
MHOHUTEIIH
141 |Pewenue 3a0au 1
I'naBa 8. ®ynkuus y= X 8
> BouruucasaTh 3HaueHUS QYHKIUN y=x7u Y= —x?,
142 | @ynkums y= X 1 |cocrapnaTs Tabmuib 3HAUCHMIT GyHKIUY.
143 |®ynkups y= X° 1 Crpours rpapuxu GyHKIuH y=x’u Y= —x’ U KyCOYHBIX
(GyHKINH, ONMCHIBATH WX CBOMCTBAa HA OCHOBE
144 | Pewenue 3aoau rpadU4eCcKuX MMpeICTaBICHHIA.
145 |®Oynkuus y= X2 Hcnonab3oBaTh GYyHKIIMOHATBHYIO CUMBOJIAKY IS
3aIMcH pa3Ho00pa3HbIX (DAaKTOB, CBA3aHHBIX C
146 |Konmponvnas paboma Nell 1 |paccmarpuBaeMbIMH (QyHKIMAMHU, 0OOTalIas ONbIT
«lIpsmoy20bHbll MPEY20LbHUKY. BBIIIOJIHEHUS 3HAKOBO-CUMBOJIMYECKUX NENCTBUN.
147 |I'paduueckoe pereHne ypaBHCHUH 1 CTpouThb peueBble KOHCTPYKLUHU C UCIIOIb30BAaHUEM
148 |I'paduyeckoe penieHue ypaBHEHUI 1 |PyHKUMOHANBHOH TEPMHHONOTHA.
Il soabtstejdedd . t 4| 11
149 1 ts 9 Is s to Hadadvjivie 1
2eoMempuyecKue ceedenus
150 [Yrto 03Ha4yaeT B MaTEMaTHUKE 3aITUCh 1
y=f(x)
151 |} ts 9 Is ts te Jlmegaku. pasencmea
mpey2onbHuxkos. Pasnobedpennwiii 1
mMpeyeosibHUK.
152 |Yrto o3HauaeT B MaTeMAaTHKE 3aIHCh 1
y=f(x)
153 [Yrto o3Ha4yaeT B MaTeMaTHKE 3aIiCh 1
y=f(x)
I'naBa 9. UToroBoe noBTopeHune 8
PemaTth 3a1aun 1o BCeMy U3y4CHHOMY MaTepHay.
154 | MaremaTnuecKkuil s3bIK. 1
Matematuueckas MoJieb
155 |JIuneiinas pyHKUUSA 1
156 [} 59 Is ts te Jimsdaku. pasencmsa
mpeyeonvHuxkos. Pasnobedpennulil 1
MpeyeosbHUK.
157 |CucteMsbl IByX JTUHEHHBIX 1
YPaBHEHHI C ABYMS ITIEPEMCHHBIMU
158 (1 59 Is ts te Jimsdaku. pasencmsa
mpeyeonvhuxos. Pasnobeopennuiii 1
MpeyeosibHUK.
159 |} ts 9 Is ts tc Jldgdujervrbie 1

npsmole




160 [Cucremsbl ABYX JIMHEHHBIX 1
YpaBHEHHIA C IBYMsI IEPEMEHHBIMU

161 [HWToroBas axMUHUCTpATUBHAS 1
pabora

162 [CremneHb ¢ HaTYpaJTbHBIM 1
MOKA3aTeJIeM U €€ CBOKCTBA

163 [Crenens c HaTypaIbHBIM 1
MoKa3aTesieM U €€ CBOWCTBA

164 |} ts9 Is ts tc Jldgdujervrsie 1
npsimvie

165 |} ts 9 Is ts to jCoagnpuenus
MeAHCOY CMOPOHAMU U YeNAMU 1
mMpey2obHUKA

166 |[Muorowienbsl. ApudmeTudecKkue 1
orepaIy HaJl MHOTOYWICHAMU

167 [} 9 Is ts to jJCoaarpuuenus
MeAHCOY CMOPOHAMU U Y2NAMU 1
mMpeyeobHUKA

168 [} ts 9 Is ts tc Jadadujia 1
nocmpoenue.

169 [} ts 9 Is s tc Jadadujia )

170 |nocmpoenue.

Kypc: Marematuka
Kanacc: 8

TeMaTuuyeckoe NJIAHMPOBaAHUE

KoJsmmyectBo yacoB no nporpamme:170
KoaunuyecTBo 4acoB no yueonomy miaany: 170

KoJymmyecTBO 4acoB B Heae10.5




IIporpamma: Marematuka. 5-6 kimaccel. Anredpa. 7-9 kiaccel. Anredpa u Hadajga MaTeMaTHIECKOTO
anammza. 10-11 kmaccel/aBTop cocraBurens M.M. 3ybapesa, A.I'. Mopakosud.-3-¢ u3., ctep.- M.:

Mmuemo3zuHa, 2011.

Pa6oure nporpammel o reomerpun:7-11 kinacce\ Coct. H.®.I'aBpuiosa. -M.:BAKO,2011
Yueonuku: A.I''MopakoBuu. Anre6pa-8. Hacts |. Yue6Huk. MHemMo3uHa.

A.I''Mopakosud, T.H. Mumyctuna, E.E. Tynpunnckas. Anrebpa-8. Yacts 2. 3agaunuk. MHeMo3UHa,

"T'eomerpusa" mius 7-9 k. oOpaszoBarenbHbiX yupexaeHuit: JI.C.AtanacsH, B.®.byry30B,
C.b.Kamomues u nip. - 6-e uza. -M.: [Ipocserienue.
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21
Auaredpanuyeckue 1poou
1 OCHOBHBIE TTOHSTHS 1
23 OcHOBHOE CBOMCTBO 5
anreOpanveckoi apoou.
HmeTh npecTaBlieHue O YUCIUTENe, 3HaMEHaTele
Croxenne u BBIHTaHNC anrebpanvecKoii IpobH, 0 3HAYEHUHU aNreOpandecKoi
4-5 anrebpauueckux apodeti c 2 JpoOM M O 3HAYEHUH TIePEMEHHOM, IPU KOTOPOii
OAANHAKOBBIMH 3HAMCHATC/IAMU anrebpanveckas JpoOb HE HMEET CMBICIIA.
CrnosxeHue ¥ BBIYUTaHUE YMeTh HaX0IUTh pallMOHAIBHBIM CIIOCOOOM 3HaUEHHE
6-9 anreOpanvecKux Japooei ¢ 4 anreOpanveckoit 1poou, 000CHOBHIBATH CBOE
pa3HbIMH 3HAMEHATEISIMU pelleHye, yCTaHaBINBaTh, IPU KaKUX 3HAYCHUSX
10 S tsdzls tots dz' dzOV 1o 1 NEPEMEHHOM anredpanueckasi IpoOb He UMEET
C q) dzc J B tc ® q 1{4 fr] C CMBIC/Ia, apI'YMEHTHPOBAHO OTBEYATh Ha
v IIOCTABJIEHHBIE BOIIPOCHI, OCMBICIINBATH U YCTPAHSTH
MHgmeHHe 1 Henengv omnoku. PopMyJIMpPOBaTH OCHOBHOE CBOMCTBO
11-12 %nre panieCcKux gpo CH. 2 anreOpanyeckoi ApoOH U MPUMEHSITh €ro s
03gezvleHI/Ie aJreOpandecKux T ——
AAPOOCH B CTCMCHB BbINOJIHATH AHCTBUS ¢ alre0pandeckKuMu ApOOsIMH.
Hpeo6pagOBaHHe HpeHCTaBJIHTI) [EJIOC BBIPAKCHUC B BUIC
13-15 PalMOHAJIBHBIX BprEl)I(CHI/Iﬁ 3 MHOI'O4JICHA, I[p06H()e — B BU/I€ OTHOIIICHUA
MHOTOYJICHOB; JIOKa3bIBaTh TOXAECTBA.
HepBelie npeacTaBiIeHUs O ®opMmMyIMpPOBATh OIPEIEICHUE CTEIICHU C LEJIBIM
16-17 | pemeHuy panMoHaTbHBIX 2 nokasaresneM. @opMyJIMpOBaTh, 3AIIUCHIBATH B
YpaBHCHUHU CHUMBOJIMUYECKON (hopMe U MILTIOCTPUPOBATH
= [IpUMepaMu CBOWMCTBA CTENEHHM C LIEJIBIM MOKa3aTelleM;
BxoaHO KOHTPOJIb. N
18 1 NPUMEHSITh CBOWCTBA CTENIEHHU Il IPeoOpa30BaHus
TectupoBanue. . N
BBIPAXEHUI U BHIYMCIICHUI.
Crenens ¢ OTpULATEBHBIM
19-20 2
LIEJIBIM TTOKa3aTeNleM
S Bdzlste s dz/ dzOW |
21 cltc] sBtcOL 859 Odz| 1l
Odze i BteOdyd M d |
YeTpIpexyroJbHUKH 14
®opmMyMpoBaTh ONpEIEIICHUS apajuieorpaMma
22-23 | MHOTOYTOTBHUKHT 2 pMY-TIPp P P P ’

npsAMOYTroJIbHUKA, KBaApara, p0M6a, Tparnenuuu,




PaBHOOEAPEHHOMN U NIPSIMOYTOJILHOMN TpareIuH,

24-29 | Ilapannenorpamm u Tpanenust | 6 . :
CpelHEN JINHNU Tpallelui; pacliO3HABATh U
30-33 TIpsIMOYTOJIBHUK, pOMO, 4 lgoﬁpamaTb UX Ha YepTexkax U PUCYHKaX.
KBAJIpar. OPMYJIMPOBATH U 10KA3bIBATh TEOPEMBI O
CBOICTBaxX W MpU3HAKaX MapajuiesorpaMmma,
34 Pewenue 3anay. 1 IPAMOYTOJILHUKA, KBaJApaTa, poM0a, Tparnewumu.
HccnenoBath CBOWCTBA YETHIPEXYTOJBHUKOB C TI0-
MOILbIO KOMITBIOTEPHBIX IPOTrPaMM.
Pemathb 3a71aun Ha TOCTPOEHUE, TOKA3aTEIbCTBO U
BblunciaeHs. MoaeaupoBaTh yCIOBUE 33/1a4U C
MOMOIIBIO YepPTEKa WIH PUCYHKA, IPOBOAUTH
35 s B Q'ZB RS 9'21 zOv ) 1 JIOTIOJTHUTEIIbHBIE IOCTPOEHUS B XO/I€ PELIECHHUS.
CYJdIsrtejnlzetsdz! | BoiaeasiTh Ha uepTeke KOHPHUTypalum, He-
00x0MMBI€ Ui ITPOBEIeHUSI 00OCHOBAaHUI
JIOTHYECKUX maroB penienus. UHTepnpeTrnpoBaTh
MIOJIyYEHHBIN PE3yJIbTAaT U CONIOCTABIIATH €T0 C
YCIIOBUEM 3aJ]auu
Oynkuus Yy = \/; : 18
CaoiicTBa KBaJpaTHOIO
KOpHSA
36-37 | PanmonanbHbIe ynciaa 2
[IpuBoANTH IPUMEPHI UPPALMOHAIBHBIX YHCET;
pacno3HaBaTh PalMOHAIBHBIE U UPPALMOHATILHBIE
38.39 TToHATHE KBaPATHOTO KOPHS 5 Encna;umoﬁpamaTb Yrclia TOYKaMU KOOPAMHATHOM
W3 HEOTPHULIATEILHOIO YHCIIa PAMOH.
Haxoauthb necsaTuyHble MPUOIMKEHUS PAlluOHATBHBIX
U UppalOHaIbHbBIX YUCEIL.
40 UpparyoHanbHbie 9Hcia 1 CpaBHHMBATB U YIOPAI0YMBATH JCHCTBUTENIbHbIC
qucia.
41 MHOXECTBO IEHCTBUTEIBHBIX 1 OnuceIBaTh MHOKECTBO J€HCTBUTEIBHBIX YHCEI.
4yucell Hcnonb3oBaTh B MMCBMEHHON MaTeMaTHYeCKON peun
0003HaueHus U rpaduyecKre n300paKeHUsT YUCIOBBIX
42-43 DyHKIHS Y = \/; , €C 2 MHOXKECTB, TCOPCTUKO-MHOXKECCTBECHHYIO CUMBOJIUKY.
CBOWCTBA U IpaduK. ®opMyJIMpoOBaTh ONPEIEICHNE KBAIPaTHOIO KOPHS
U3 YHUCIIa.
. . Hcnoan3oBars rpadury Gpyukimn 2 £ u =X
44-45 | CpoiicTBa KBaJpaTHBIX KOpHEH | 2 .
JUTSL HAXOXKICHMSI KBAJAPAaTHBIX KOpHEH. BbIYHCIATH
TOYHBIE U MTPUOIMKEHHbIE 3HAUeHUsI KOpHEil,
[TpeoOpa3oBanue BbIpAXKEHUH, MCIOJIB3YS MPU HEOOXOJUMOCTHU KaJIbKYJISATOP;
46-49 | COACPIKAIINX ONEPALIIO 4 NPOBOUTH OLEHKY KBAJPATHBIX KOpHEH.
M3BJICYEHMSI KBAJPAaTHOTO Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBaIPATHBIX
KOPHSI KOpHEH; NPUMEHATDb UX JUIs TpeoOpa3oBaHus
BBIPAXKECHHH.
S BasBsd dOv L_l e Blj)qnc.nﬂTb 3HAYEHUS BBIPAXKEHUH, COEPIKAIINX
50 ¢ A b d%g yqv ko= 1 KBaJIpaTHbIE KOPHU; BbIPA’KATH [IEPEMEHHBIE U3
‘ffx -Céoiicmea xeadpamuozo Ko reOMEeTpUYECKUX U pU3nIecKux popmyi.
: X° =a
HccnenoBarh ypaBHEHME BHIA — “; HaxouUThH
51.53 Moty b AeHCTBHTETBHOTO ; TOYHBIE U MPUOIMKEHHbIE KOpHU TpH a > 0

qucia




Ilnomann 14
54-55 | TInomaap MHOTOYTOEHAKA 2 °©c QAOA’T - AR QHNA MeqpduiN
[Tudaropa u oOpatHyo €.
56-61 [Tnomanp napanienorpaMma, 6 BoiBoauTh (hopMyIibl II0MAICH NPSIMOYTrOJIbHUKA,
TPEYroJbHUKA, TPANICLUH. napajuiesorpaMmMa, TpeyroJabHUKa U TPAECLUH.
HaxoauTh miomnia s MHOrOyrojibHHUKa pa30ueHeM Ha
62-64 | Teopema Iludaropa 3 TPEYTOJIBHUKH U YETBIPEXYTOJIbHUKU.
O0BSCHATH U MJUTIOCTPUPOBATH OTHOILIICHUE
65-66 | Pemenue 3amau 2 II0Mael MogoOHBIX QUryp.
PemaTts 3aaun Ha BEIYUCIICHHE TUIOILACH
TPEYroJbHUKOB, YETHIPEXYTOJbHIUKOB U
MHOI'OYTOJIbHUKOB. ONMpasich Ha JaHHbIE YCIOBUS
3a71aui, HAXOAMTh BO3MOXHOCTH IPUMEHEHUS
67 s 5 dzls t6 5 dz! 9'2@ voote 1 HEO0OXOAUMBIX (HhOPMYJI, TPEOOPa30BLIBATH (HOPMYJIBI.
¢l dzsh OH ! e Hcnoab3oBath HopMyIbl A1 000CHOBAHUS
JIOKa3aTeIbHbIX PACCYXKICHUHN B XO/I€ pEeILICHHS.
HNHuTepnperupoBaTh MOJIYyYEHHBIN pE3yabTaT U COMO-
CTABJISITh €0 C YCJIOBHEM 3374l
Keanparuynas ¢pyHkuus.
k 18
Dyukuusa Y =—
X
3HaTh, KaK CTPOUTH IPAbUK BYHKIHH Y = KX,
CBOICTBa (DYHKIIUU.
2 YMeth ynpomars (pyHKIIMOHAIBHBIE BEIPAKEHUS,
68-70 chIiKHHﬂ y =k, ee 3 CTPOUTH TpaduKu KyCOUHO-3a/IaHHBIX (YHKIIHH,
CBOHCTBA 1 TPapuK. OCYIIECTBIISATh IPOBEPKY BBIBOJIOB, II0JIOKEHUH,
3aKOHOMEPHOCTEH, TeopeM, paboTaTh C YEPTEKHBIMU
MHCTPYMEHTAMHU.
Mmets npezcrapienue o GyHkuuu Buaa y = K/, o ee
rpadguke U CBOKWCTBAX.
Dynkims Y = K . ee CBOHCTRA YMetsb rpaduuecku peniatb ypaBHEHUS U CUCTEMBbI
71-72 X 2 YPaBHEHHUH, ONIPEAEIATH YNUCIIO PEIIEHUN CUCTEMBI
u rpauxk. YPaBHEHMH ¢ MOMOLIbIO rpauyecKoro MeToa,
pemaTh HETUITOBBIC 3aa4M, BBITIOIHSS TPOAYKTHBHBIE
SE@EEEd @OV & JeMCTBUS IBPUCTHUECKOTO TUIIA.
ltesd3j y zlstsydz 2
OH d3d dzd MiIstc OIs d o |
3 C 5 dzls tc Ksdapaguunas 1
¢yukuusa. dynknust Y =—e€
X
Hmets npesacraBneHune, Kak ¢ MOMOILBIO Na-
paJuIeIbHOTO IMepeHoca BIIPaBO MIIM BJIEBO ITOCTPOUTh
Kak mocTpouTs rpadux rpaduk pynkuun y = f (X+ |) . ¥YMers 110
74.75 byuxmun y=f(x+1), ecau 2 AITOPUTMY MTOCTPOUTH TpaPuK PyHKITUN
U3BeCTeH rpaduK GyHKIUU y=1 (X + I) YUTATh ¥ OTMCHIBATH
- ,
y=tx) CBOIicTBa rpaduka, yBepeHHO JAeHCTBOBAThH B
HETUIIOBON, HE3HAKOMOMW CUTYalllH, CAMOCTOSTENILHO
WCIPABJIISAs JONMYIIEHHbIE OIUOKH WM HETOUYHOCTH.
76-77 Kak noctpouts rpadux 2 HNmertsb npeacTaBieHne, Kak ¢ IOMOIIBIO T1a-

bynkuuun y=f(X)+m, eciu

paJuICJIIbHOT'O NEPCHOCA BBCPX WJIM BHU3 IIOCTPOUTH




n3BecTeH rpaduk QyHKIHH
y=f(x)

rpaduk ¢pyukuun Yy=Ff(X)+m. Ymers mo anropurmy
noctpouth rpaduk Gpynkuuu y=Ff(X)+m, npounrarb
ero U ONMUCATh CBOWCTBA PYHKIIUH, IPHUHATH yIacTHE
B JIMajore, mnoao0paTh apryMeHThl 1Sl O0ObsICHEHUS
OIMOKH.

Kaxk moctpouTts rpadux
dynkun y=f(x+l)+m, ecnu

MMmeThb mpejcTaBiIeHie, KaK C MOMOIIIBIO Ta-
PaJLIeNIbHOTO TIEPEHOCa BBEPX HJIM BHU3 MIOCTPOUTH
rpaduk pynkuuu z= f(x + 1) + m. ¥Ymers no
AITOPUTMY ITOCTPOUTH rpaduk pyukmuuny = f(X + 1)

78-79 2 + M , IpOYUTATh €ro

H3BeCTeH TpaduK GyHKIIUH .

—f(x) Y OIUCATh CBOWCTBA (DYHKITUH.

y YMeThb CTPOUTh KyCOYHO-3a/IaHHbIC (YHKIUH,
OCYLIECTBJISITH IPOBEPKY BHIBOJIOB, TOJIOKCHUH,
3aKOHOMEPHOCTEH, TEOPEM.

Hmets npesicTapienne o ynkmun Y = ax” +bx +c,
ee rpaduke v CBOHCTBAX.

Dymxums Y = axt +bx+c, ee YMeTh NepeXxOouTh C si3bIKa (POPMYIT Ha S3bIK

80-82 cBoficTBa 1 rpaduK ' 3 rpaduKkoB 1 HA0OOPOT, ONMPENETATH YHCIO KOPHEH
p YPaBHEHHSI U CUCTEMbl YPaBHEHUH, IPHUBOIUTH
IPUMEPEI, TOIONPATh APTyMEHTHI, POPMYIUPOBATH
BBIBOJIbI.
3HaTh CIIOCOOBI PEIICHUS KBaPAaTHBIX YPaBHCHUH,

T'padraeckoe pemenye NPUMEHSIOT UX Ha TIPAKTUKE.

83 . 1 YMeTh cBOOOIHO MPUMEHSATH HECKOJIBKO CIIOCOO0B

KBaJ[PaTHBIX YpaBHCHHIMA p

AP yp rpaUuecKoro peleHus ypaBHEHH, (J)OPMHPOBATH
BOIIPOCHI, 33]1a4H, CO3/[aBaTh MPOOJIEMHYIO CUTYAIHUIO.
S sdzlstesdz! dzOW 6|
84 cPynkuus y=ax’ +bx+c, 1
ee CBOICTBA H rpaQuKe
85 AHanM3 KOHTPOJIbHOH padoTel | 1
ITogo0HbIE TPEYTOJILHUKHU 19
Ornpenenenne mogo0HBIX
86-87 | TpeyrosbHUKOB. 2
[Tpusnaxu nonobus o QAOA’l - AthpenefieMNie mogo6HEIX
88-92 | TpeyroiabHUKOB. 5 TPEYIOTBHHKOB.
stsdzlstotsdz' dzOW to °c QAOA'T - AR Q'HNA MeegpdvilNo
93 clHBBd | Istej |1 NpU3HaKax 1Mo100us TPEyroIbHUKOB, TEOPEMY
Qavteca.
[Ipumenenue mompooust K ° QAOA’'l - AthpeneiiciNis u
94- JI0Ka3aTeIbCTBY TEOPEM U 7 1T1 0BTl A- AharuslciNyca, kocunyca,
100 pEIIeHUIOo 3a/1ad. TaHTe€HCa U KOTAHT€HCa OCTPOTO yriia
CoOTHOMEHIA MEXLY PSIMOYTOJIBHOTO Tpeyronbarka., ME Q; - T' N
CTOPOHAMA | YTIAMHE (dbopMyiibl, BeIpaxaronue GyHKIUN yria
101- HPAMOYTOHBIX 3 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA YePE3 €r0 CTOPOHBI.
103 TPEYTOJILHUKOB. ° QAOA'l - A®thpeneficiNis cunyca, kocuHyca,
TaHreHca, kotanresca yrioB oT 0 qo 180°.
104 1 . Me Q; ¢dpMybl, Beipakaronye GyHKIUH YTIIOB

ot 0 1o 180° yepe3 GyHKIIMU OCTPHIX YIIIOB.




KonTtponbnas padota Ne9.
«[TotoOHBIE TPEYTOTBHUKI

®opMyJIMPOBATH U PA3bACHATH OCHOBHOE
TPUTOHOMETPHUUECKOE TOXAeCTBO. [1o 3HaueHHAM
OJIHOW TPUTOHOMETPHUYECKON (PYHKITUHU yria
BBIYHCJISITh 3HAYEHUS JPYTUX TPUTOHOMETPUUYECKUX
(GyHKIMIA 3TOTO yria.

HccaenoBarh CBOMCTBA TPEYTOJIBHUKA C IIOMOIIBIO
KOMITBIOTEPHBIX MPOTPAMM.

Pemarhb 3aaun Ha IOCTPOEHUE, 1OKA3aTENbCTBO U
BbIUKCIICHUS. BbIaesiTh B yCIIOBUY 3a]audl YCIOBHE U
3aKitoueHue. MoaeJupoBaTh yCIOBUE 334U C
MOMOIIBIO YepTeKa WM PUCYHKA, IPOBOAUTH
JIOTIOJTHUTEIIbHBIE IOCTPOEHUS B XO/I€ PELIECHMUS.
Onupasich Ha JaHHbBIE YCIOBHS 33/1a4U, IPOBOAUTH
HeoOxoauMble paccyxieHus. UHTepnpeTrupoBars
MOJIyYEHHBIH Pe3yNbTaT U COMOCTABIISTh €T C
YCIIOBUEM 3ajjauu

KBaaparnbie ypaBHenusi | 21
105- Pacno3naBarh JIMHEHHBIE U KBaJpaTHbIC YpaBHCHUS,
106 OcHOBHBIE MOHATHA 2 1[eJIbI€ U IPOOHBIC YpaBHEHHUS.
PemaTthb KBajpaTHBIC YpaBHEHHUSI, a TAKIKE
YpaBHEHHSI, CBOJISIINECS K HUM; PelaTh JpOOHO-
paroHa bHBIC YpaBHEHUS.
107- @®opmyiiel KOpHEH 3 HMeTh TIpesicTaBIEHHE O IIOJTHOM U HETOMHOM KBaJPaTHOM YPAaBHEHHH,
109 KBaJIpaTHOI'O0 YpaBHEHUS 0 pElICHUH HETIOJIHOTO KBAJIPaTHOTO YpaBHEHUS.
HceaenoBaTh KBaipaTHbIC YPAaBHEHUS 110 JUCKPUMH-
HAHTY U KO3 PUIeHTaM.
Pemiath TEKCTOBBIC 3a7]a91 ANTeOpandecKuM
ﬂg' PauMoHATBHBIE YPaBHEHUS 3 CHOCOOOM: MIEPEXOAUTH OT CJIOBeCIU{oﬁ (bOpMyYITHPOBKH
YCIIOBUS 33]]a91 K aNreOpandecKo MOACIH MyTeM
COCTaBJICHUS YPABHEHUS; pEIIaTh COCTABICHHOEC
113 g 153 gzlé‘) tHG E doZ:S girO:’ ';3 ; 1 ypaBHECHHE; HHTEPIPETHPOBATH PE3YJIbTAT.
HNmets npescraBnenue o Teopeme Buera u 00
114- | PaloHaNbHbIE YaBHEHN, 4 oOpatHo#t Teopeme Buera, 0 cuMMeTprUecKux
117 Kak MaTeMaTHHCCKHe MOJCIH BBIPQKEHUSX C IBYMsI IEPEMEHHBIMU. Y MeTh
PCAIIPHBIX CUTyalH COCTABJIATh KBAJPATHBIC YPABHEHUS 110 HX KOPHSIM,
. pacKaabpIBaTh HA MHOKATENIN KBAJPATHBIN TPEXWICH,
118- | Eme onna popmyna kopHel 2 COCTABJIATh KOHCIIEKT, IIPOBOJUTH CPABHUTEIBHBII
119 KBA/IpaTHOTO ypaBHCHUA aHaJIN3, CONIOCTABIISATh, PACCYXKATh.
120- YMeTb, He peliias KBaJpaTHOTO YPaBHEHUS,
121 Teopema Buera 2 BBIYHCIIATH BBIPAXKEHUS, COJIEpKAIINE KOPHHA 3TOTO
yYpaBHEHHMsI B BUJIC HEU3BECTHBIX, IIPUMEHSISI 0OPaTHYIO
122 s 5 dzls tc t5 dz dZO"f’ tc | 1 TeopeMy Buera; 000CHOBBIBATH CYKICHHUS, 1aBaTh
CS90OHW©OIsde § 2] OTIpeIeIICHNs], IPUBOUTD JOKA3aTEIbCTBA, IIPUMEPHI.
3HAIOT, KaK pelrath HpparnuoHaIbHBIC YPABHEHUS
METOJIOM BO3BEJICHHS B KBaJIpaT 00CHX YacTei
193- ypaBHEHHMSI, IPUMEHSS CBOMCTBA PABHOCHIIBHBIX
195 WppanuonansHbie ypaBHeHUsT | 3 npeoOpa3oBaHuil. YMETh peniath npparroHaIbHbIC
YpaBHEHHS, COBEPIIIasi pABHOCHIILHBIC ITIEPEXO/IbI B
npeoOpa30BaHUsX, IPOBEPATH KOPHH, TOTYUUBIIHECS
IIPH HEPABHOCUJIBLHBIX MPE0oOpPa30BaHUIX
OKpYXHOCTb. 16
126- | KacaTenbHas K OKPY)KHOCTH. 3 ®opMyIHPOBATH ONPEICIICHUS TOHATHH, CBSI3aHHBIX
128 C OKPY>XHOCTbIO, IEHTPAIBHOTO U BIUCAHHOTO YTJIOB,




129- [lenTpasibHbIE W BIIUCAHHBIE CEKYIIIeH M KacaTeJIbHON K OKPYKHOCTH, YIJIOB,
132 YTJIBIL. 4 CBSI3aHHBIX C OKPY>KHOCTBIO.
®opmMyIMpPOBATh U I0Ka3bIBATh TEOPEMBI O BIIUCAH-
133- UeTtsipe 3aMeuarebHble TOUKU HBIX YIJIaX, yIiiax, CBA3aHHBIX C OKPYKHOCTBIO.
135 TPEYroJIbHUKA. 3 ®opMyIMPOBATH COOTBETCTBUE MEXY BETUUMHOU
LHEHTPAIBHOTO YIJIa U JUIMHOM TyTH OKPY>KHOCTH.
BIIMCAHHAS i ONHCAHHAS HN300paxkath, pacno3HaBaTh U ONUCHIBATH
136- B3aMMHOE PACIIOJIOKEHHUE NPSIMON U OKPYKHOCTH.
OKPY’KHOCTH. 4 - >
139 HccnenoBathb cBoiicTBa KOH(MUTYpalHii, CBA3aHHBIX C
OKPY>KHOCTBIO, C TIOMOIIbIO KOMITBIOTEPHBIX
140 Pemenue 3amauy. 1 pOrpaMm.
Pemars 3a1aun Ha BHIYMCIICHHUE JIMHENHBIX BEJIUYUH,
IpalyCHOM MEpHbI yIJa.
PemaTp 3a1a41 Ha MOCTPOCHUE, TOKA3ATEIBCTBO U
BbIYMCIICHHS. MOeJIUPOBATH YCIOBUE 3a]a4H C
MOMOIIIBIO YepTeXka WM PUCYHKA, IPOBOAUTH
141 Kountpoabsnas padora Nel2. JIOTIOJIHUTEJIbHBIE IIOCTPOCHUS B XOJI€ PELLICHHUS.
«OKpYXKHOCTBHY. BoiaeasiTs Ha yepTexe KOHPUrypamum,
HE0OXOIUMBIE I MTPOBEIeHUsI 000CHOBAaHUH JIO-
rUYECKUX 1maroB pemeHus. UHTepnperupoBaTh
MOJIYYEHHBIH pe3yiabTaT U COMOCTABJIATD €0 C
YCIIOBHEM 337ja4H
HepaBencrBa 15
142-144 CBolicTBa YHCIIOBBIX 3 ®opMy/IMPOBATH CBOMCTBA YUCIIOBBIX HEpaBCHCTB,
HEPaBEHCTB WIJIIOCTPUPOBATH UX HA KOOPJAMHATHOMN IPSIMOI,
145-147 Uccrnenoanne GyHKnii 3 A0KA3bIBATH AJIreOpanyecKu; MPUMEHSITh CBOICTBA
Ha MOHOTOHHOCTh HEPaBEHCTB IIPU PEIICHUH 3a/a4.
Pemenue nuHeHbIX Pacno3naBarthb nuHeliHbIe HEpaBeHCTBA. Pemars
148-149 HEPABEHCTB 2 JIMHEWHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEpa-
Nrtoroseii BCHCTB.
150 aIMUHUCTPATUBHBIN 1 ITpuBoAUTH TPUMEPHI KOHEUYHBIX U OECKOHEUHBIX
KOHTpPOJIb. TecTupoBaHUeE. MHOkecTB. HaxomuTe 00beIMHEeHNE U TIepeCeUCHHE
151-153 Pemenune kBagpaTHbIX 3 MHOXCCTB. 5
HEPABEHCTB IIpuBOAMTH TPUMEPHI HECTIOKHBIX KIacCU(pUKAITII.
154 [puGIrKeHHbIC 3HAYCHAS 1 HNmeroT npencraBieHrue 0 BO3pacTaroue,
NENCTBUTENbHBIX YHCE. yObIBaro1eil, MOHOTOHHOW (DYHKIIMU Ha IPOMEKYTKE.
156 CTaHIapTHBIA BUL A Hccaenyor u cTposiT pa3nuyHble GyHKIINH HA
HOJOKHUTELHOTO YHCIIA. MOHOTOHHOCTb, PEIIaTh YPaBHEHUS, UCTIOJIb3YS
CBOMCTBO MOHOTOHHOCTH, OCYILIECTBIISIFOT TPOBEPKY
BBIBOJIOB, IOJIOKEHUM, 3aKOHOMEPHOCTEN, TEOPEM.
U UCCIIEZIOBATh HA MOHOTOHHOCTh (DYHKIIUHU:
JUHENHYI0, KBapaTHYI0, 00paTHOM
MPOMOPLUHUOHATEHOCTH, (YHKITUIO KOPHSL.
Hccaenyor KycouHO-3aJaHHbIE (YHKIIMM Ha
MOHOTOHHOCTb, PEIlIaTh YPaBHEHUS U HEPABEHCTBA,
WCIIOJIB3YS CBOMCTBO MOHOTOHHOCTH, COCTaBIIATh
156 ° 5 dzls o5 dz! dzO™ 1 KOHCHeKz, MPOBOJIUTH CpaBHI/ITCHLHL,II‘/’I aHaIu3,
13

¢l1J®O8

COMOCTABIIATh, PACCYKIATh.

Hcnoab3oBaTh TEOPETUKO-MHOXKECTBEHHYIO
CHUMBOJIMKY U SI3BIK IIPU PELICHHUH 337a4 B XOJ1€
U3Yy4YEeHUs Pa3Iu4HbIX PA3eiIoB Kypca.
NnrocTpupoBaTh MaTEMaTUYECKHE MTOHATHS U
yTBepkAcHUs npuMepaMy. Mcnmosib30BaTh IIpuMepsl
Y KOHTpP NPUMEpPHI B apryMEHTALUH.
KoHcTpyHpoBaTh MaTeEMaTHYECKUE TIPEJIOKEHHUSI C




MOMOIILIO CBSI30K eCilf ..., MO ..., 8 MOM U MOJbKO
moMm ciyuae, TOTUIECKUX CBS30K U, UIU.

Haxoauthb, aHAJIN3UPOBATH, CONOCTABJISATH
YHCIIOBBIC XapAKTEPUCTHKU OOHEKTOB OKPYKAIOIIETO
Mupa.

Hcnoab30oBaTh pazHbie POPMBI 3aMKUCH
MPUOJIMKEHHBIX 3HAYCHHI; IeJIaTh BHIBOJBI O
TOYHOCTH MPUOIMKESHHUS 10 3aIMCH MPUOIUKEHHOTO
3HAYCHHU.

BbINOJHATH BBEIUUCICHHS C PEATbHBIMHA JAaHHBIMHU.
BoInoHATH PUKUIIKY U OIICHKY Pe3yJIbTaTOB
BBIUHCIICHHH.

Oo0o0maroniee
NMOBTOPEHHE

14

157

[ToBTOpEHUE MO TEME
«Anredbpanydeckue 1poom»

158

[ToBTOpEHME 1O TEMe
«IIpeoOpa3zoBanue
anreOpanvecKux apooei»

159

IToBTOpEHME MO TEME
«YeThIpexyroJbHUKI

160

[ToBTOpenue no reme

«DyHKnusa Y = »\/ X.
CBolicTBa KBaJpaTHOTO
KOPHS»

161

[ToBTOpEHUE MO TEME
«IImomransy

162

IToBTOpEHUE 1O TEME
«KBanparnynas pyHKIms»

163

HOBTOpeHI/IC 10 TEMC

k
«DyHKIUA Y = —»
X

164

IToBTOpEHME 1O TEME
«DyHKIMSA
y=ax’+bx+c, ee
CBOMCTBA U TpaQuK»

165

IToBTOpEHME 1O TEME
«ITogoGHbIE
TPEYTOJIbHUKI))

166

IToBTOpEHME MO TEME
«KBagpaTHble ypaBHEHUS»

167

IToBTOpEHME MO TEME
«OKpYKHOCTB»

168

IToBTOpEHME 1O TEMe
«HepaBeHcTBa»

169

Nrorosoe noBropeHue
Kypca anredpbl BOCbMOTO
KJiacca.

170

Nrtorosoe noBropeHue
Kypca reOMeTpuu
BOCBMOTO KJIacca.

Hrtoro

170




TemaTuueckoe IJIAHUPOBaAHHUE

Kypc: Marematuka

Kanace: 9

KoJsmmyecTBo yacoB no nporpamme:170

KoauuyecTBo yacoB no yueonomy miaany: 170

KosanuyecTBo 4acoB B Hele/110:5

IIporpamma: Matemaruka. 5-6 kinaccel. Anre6pa. 7-9 kiaccel. AnreOpa 1 Hayasia MaTeMaTHYECKOTO
anaym3a. 10-11 xmaccel/aBTop cocraButens M.M. 3ybapeBa, A.I'. MopakoBud.-3-¢ u3., ctep.- M.:
Mmuemo3suna, 2011.

Pabouue mporpammel o reomerpun:7-11 kmaccel\ Coct. H.®.I'aBpuiiosa. -M.:BAKO,2011
Yueonuku: A.I''Mopakosuu. Anredpa-9. Hacte |. Yuebuuk. MHeMo3uHa.

A.I''Mopaxosuy, T.H. Mumycrtuna, E.E. Tynpunnckas. Anredpa-9. Hacts 2. 3amaynuk. MHeMo3uHa
"T'eomerpusa" s 7-9 ki. obpazoBarenbHbix yupexaenuid: JI.C.AtanacsH, B.®.byry30B,
C.b.Kamomres u ap. - 5-e uza. -M.: [IpocBemenne



Ne Conep:xkanue ﬂ,cﬂ @
= S | Buasl nessiTreIbHOCTH
YpPOKa (pa3aeJ, Tema ypoka) § §
PAIIMOHAJIBHBIE 16
HEPABEHCTBA U UX
CUCTEMBI
1 JIvuHeHbIe U KBaJpaTHbIE 1 Pacno3naBarb JMHEHHbBIC U KBAJIpAaTHbBIC
HEpaBEeHCTBA (IOBTOPEHHE) HEPaBEHCTBA, PellaTh JIMHEHHbBIC HEPABEHCTBA U
2 JIvuHeHbIE U KBaJpaTHbIE 1 KBaJIpaTHbIC HEPABEHCTBA C OJJHOM IIEPEMEHHOM,
HEpaBEeHCTBA (IOBTOPEHUE) JIpOOHO-pallMOHAIbHbIE HEPABEHCTBA, HEPABEHCTBA,
3 lotsHds] folsts|l cofieprKale MOIyb.
GJBARIIsted d [MonnmaThs npocTeiinme NOHATUS TEOPUU
4 PanmoHnanbHbIle HEpaBEHCTBA 1 MHOXECTB, IIPUBOJUTH IIPUMEPHI KOHCUHBIX U
5 l otsHdzts ] f solts|l OECKOHEYHBIX MHOXECTB, 3a/1aBaTh MHOKECTBA,
¢ J s d34 Is tg Cf q’ HaXOIUTh 00bCAUHEHHE U IEPECCYCHNEC KOHKPETHBIX
6 PannonaibHbIC HEpAaBEHCTBA 1 MHOKECTB.
7 PaLOHAIBHBIE HEPABCHCTBA 1 OnucbIBaTh MHOXECTBO IEJIBIX YUCEI, MHOKECTBO
paroHaIbHBIX YUCEN, MHOXKECTBO JEHCTBUTENbHBIX
YHCEJI, COOTHOUICHUE MEXITY ITUMU MHOKECTBAMHU.
PemiaTh cucTeMbl IMHEHHBIX W KBaJAPATHBIX
HEPABEHCTB, CUCTEMbI PAIIMOHAIBHBIX HEPABCHCTB,
JIBOITHBIC HEPABEHCTBA.
BekTopsl 12 ®opMyIMPOBATh ONPEIEICHUSA U ULIIOCTPUPOBATH
8 Tlonamue sexmopa. 1 MOHSTHS BEKTOPA, JUTMHBI (MOAYJISI) BEKTOPA,
Pasencmeo sexmopog KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
9 PannoHaibHbIe HEPABEHCTBA 1 BoruncasiTs JUIMHY U KOOPJIUHATHI BEKTOPA.
10 Omxkaaovieanue 6eKmopa om 1 Haxoauth yroi MeXxIy BEKTOPaMH.
OaHHOLL MOYKU BbINoJHATH onepaiy HaJl BEKTOpaMHu.
11 Cmapmosas ouaznocmuyeckas | 1 BbINOJHATHL IPOEKTHI 10 TEMaM UCTIOIb30BaHUS
paboma BEKTOPHOI'0 METO/Ia MPU PEUICHUH 3a/1a4 Ha
12 MHOKeCTBa 1 ONepaly HaJl 1 BBIYHCIICHHS U I0KA3aTEIbCTRA.
HUMU
13 MHo>ecTBa 1 onepanuy Haj 1
HUMU
14 Cnooicenue 6ekmopos. 1
15 MHOXxecTBa ¥ ONepaluy HaJl 1
HUMU
16 Cymma neckonvkux eekmopos | 1
17 CucreMsbl paliioHaIbHBIX 1
HEPABEHCTB
18 CucreMsbl paliuOHaIbHBIX 1
HEPABEHCTB
19 Buiuumanue eexmopos. 1
20 Cucrembl paluOHaIbHBIX 1
HEPaBEHCTB
21 Pewenue 3a0au no meme 1
«Cnoorcenue u goruumanue
BEKMOpPO8»
22 CucreMsbl paliuoHaIbHBIX 1
HEPABEHCTB
23 S Bdzlste s dz dzOW Ic(1
«PAIIMOHAJIBHBIE
HEPABEHCTBA U UX

CUCTEMDBI»




24 Ymnoorcenue sexmopos na 1
yucno
25 Ananuz konmpoawvrot pabomst | 1
26 Ymnooicenue sexmopos na 1
yucio
CHUCTEMBI YPABHEHHUH | 15 HNmeTp noHATHE O PELIEHUN CUCTEMB] YPaBHEHUN U
27 OCHOBHBIE IOHATHUS 1 HEPABEHCTB, 3HAIOT PAaBHOCHUJIbHBIE TPEOOPa30BaAHUS
28 OCHOBHBIE TTIOHATHUS 1 YpPaBHEHUI U HEPABEHCTB C JIByMs IEPEMEHHBIMU.
29 Pewenue 3a0au no ceomempuu | 1 YMeThb onpenenaTh NOHATHS, IPUBOIAMTH J10-
no meme Bexmopul Ka3aTe/IbCTBA.
30 OCHOBHBIE TTOHSTHUS 1 Pemarb cuctembl ypaBHEHUM, MPOCTHIE
31 Cpednsis tuHus mpaneyuu 1 HEJIMHEWHBIE CUCTEMBI YPABHCHU JIBYX TIEPEMEHHBIX
32 [Toctpoenue rpadukos 1 Pa3IMIHBIMH METOAMH.
OCHOBHBIX (pyHKLHIA Ctpouthb rpaduku ypaBHEHHUH C IBYyMS
33 VYpaBHEHHE OKPYKHOCTH 1 LICPCMCHHBIMH, 5
34 Pewenue 3a0ay no 2ecomempuu | 1 NPUMEHSTH IPadUIECKHi METOJI, METOJI
35 OCHOBHEIC TOHSTHS 1 MOJICTAHOBKH, METOJI aJre0panyeckoro CIoKeHus u
36 Konmponoras paoma Ne 2 1 METO/T BBEJICHHSI HOBOH IMEPEMEHHOMN NIPH PEIICHUN
djChotr MPAKTUYECKUX 3a]au.
37 MeTONbI peIeHHs CHCTEM 1 Pemiath HEpaBEHCTBA M CHCTEMbI HEPABEHCTB,
ypaBHeHHi UCTIONB3YS rpaduvecKue npeacTaBIeHUs.
38 T mp—— 1 Hcnoab3oBaTth (QyHKIMOHAIBEHO — TpadudecKoe
ypaBHeHHH MPEACTAB/ICHHE JULA PELICHUA M HCCIE0BAHA
YPaBHEHHI U CUCTEM
COCTaBIISITh MATEMATUYECKUE MOJIENIH PeabHBIX
cUTyaluii u padoTaTh C COCTABJICHHON MOJIEIIBIO.
[ JIssH CtststeH d dz( 10 OOBSACHATH U HITIOCTPUPOBATD ITOHITHE
39 Pasnoocenue 6ekmopos no 1 JIEKapTOBOM CHCTEMBI KOOPIMHAT.
08YM OAHHBIM BbIBOAMTH U HCTIOJB30BATh (OPMYIIBI KOOPIUHAT
HEKOJLIUHEeAPHbIM 8EKIMOPAM CePEIMHBI OTPE3Ka, PACCTOSHUS MEXKTY IBYMS
40 MeTopbl peleHHs CUCTEM 1 TOYKaMH IJIOCKOCTH, YPaBHEHHS MPSIMOI U
ypaBHEHUU OKPY/KHOCTH.
41 Koop()uHambl geKkmopa. BbIOJIHATH MPOCKTHI IO TEMaM HMCIIOJIb30BaHMSI
42 Mertoasl peIIeHUs] CUCTEM 1 KOOPJAMHATHOI'O ME€TOAA IIPpH PCIICHUHU 3a71a4 Ha
ypaBHEHHiA BBIUMCJICHHS U OKA3aTebCTBA
43 Cucrembl ypaBHEHUHN Kak 1
MaTEeMaTHYECKHUE MOJICITH
peabHbIX CUTYyaIui
(TEKCTOBBIE 3a/1a4H)
44 Ilpocmetiwue 3a0a4u @ 1
KOOPOUHAMAX.
45 CucreMbl ypaBHEHHH KaK 1
MaTEeMaTHYECKHUE MOJICITH
peabHbIX CUTYyaIui
(TeKCTOBBIE 3a/1a4H)
46 Ilpocmetiwue 3a0a4u @ 1
KOOPOUHAMAX.
47 CucreMbl ypaBHEHUH Kak 1
MaTeMaTHIECKHUE MOJICITH
peabHBIX CUTYaIui
(TeKCTOBBIE 3a/1a4H)
48 CucreMbl ypaBHEHUN Kak 1

MaTeMaTH4YeCKHe MOJeIN
peaIbHbIX CUTYallUI

(TeKCTOBBIE 3a/1a4H )




49 Pewenue 3a0au memooom 1
KOOPOUHAM.

50 Stsdzlstetsdz! dzOW (1
«CUCTEMBI
YPABHEHUI»

ol Ypasnenus oxpyscnocmu 1
YUCJIOBBIE ®YHKINH 24 Haxoauth 3HaueHust GyHKIUH, 3a1aHHOM

52 OnpeneneHne YucIOBOM 1 dbopMmyIoii, Tabiuieit, rpaduKoMm, 1Mo €€ apryMeHTY;
¢bynkuuu. O6acTh HAXOJIUTh 3HAYCHHE ApPTYMEHTA 110 3HAUYCHUIO
onpexaenenusi. O6macTh GyHKIMY, 321aHHON rPpaUKOM UM TaOJIHIICH.
3HAYCHUH QYHKIIUU HccaenoBarh (GyHKIHIO HA MOHOTOHHOCTD,

53 Onpenenenne 4YUCIOBOM 1 oTpeneniaTh HanOoJbIlIee M HAaUMEHbIIIee 3HAYCHNE
¢bynkuuu. O6acTh (GyHKIIMH, OTPaHUYEHHOCTb, BBIITYKIIOCTh, YETHOCTD,
omnpenenenus. O6macTh HEYETHOCTbh, 00J1aCTh ONPECNCHHSI 1 MHOXKECTBO
3HAYCHUH QYHKIIUU 3HAYEHUI; MIOHUMATh COJEPKATENbHBIN CMBICIT

54 VYpaenenue npsamoi. 1 BO)KHEHIINX CBOMCTB (QyHKIMY; 110 rpaduKy

55 OnpeieneHne YnciIoBoi 1 (GYHKIIMU OTBEYaTh HA BOMPOCHI, Kacaroluecs eé
ynxuu. O6macTh CBOMCTB; pacro3HaBaTh BUIbI U3y4aeMbIX (DYHKIUH.
onpenenenns. O6acTh IMoka3pIBaTh CXEMATUYECKH MOJIOKEHHE HA
3HaueHui GpyHKIMH KOOPJMHATHOM TJIOCKOCTH rpauKoB PyHKIUN BUIA

56 Ypasnenue npsamoti u 1 y=C,y=kx+m,y=kx 2,y:k/X,y: \/; Y = x|,
oKpyscnocmu. Pewenue 3a0au. y =ax 2+ bX + C B 3aBHCHMOCTH OT 3HAYCHUIA

57 Cnoco0Obl 3a1aHus QyHKIMU 1 KO3 (HUITMEHTOB, BXOIANINX B (DOPMYIIEL.

o8 CaoticTBa HyHKIMHI 1 OnuceiBaTh CBOICTBA U3yYEHHBIX (DYHKIUH,

59 Ypasnenue npamou u 1 CTPOUTH UX TPaPUKH.
oKpyoicHocmu. Pewenue 3a0au. I[IpumensiTh TpaduyUecKue MPEACTABICHUS MIPH

60 CpoiicTBa (yHKIMH 1 pEllIeHNU ypaBHEHUI, CUCTEM, HEPAaBEHCTB.

61 Koumponvnas paboma Ne 4 1
«f JIssH CtsBtcH dd

62 CpoiicTBa (yHKIMH 1

63 CaoiicTBa pyHKIMH 1
ytsslsdetsh j ded § 3/ 14
MtstesdzOd3d d [z
stcj zetsdz! dzd € O.
ftesdLojHjdedd

64 Cunyc, kocunyc, maneenc yena. | 1

65 Ilpomesicymounas 1
AOMUHUCMPAMUBHASL paOoma

66 UYerHble 11 HeyeTHBIC QyHKIMU | 1

67 Cunyc, kocunyc, manzenc yana. | 1

68 UYerHble 1 HeYeTHBIC GyHKIMU | 1

69 S 5 dzlsdis =lzOW G OBHE 1
CUUCJIOBBIE
OYHKIINHUe

70 Cunyc, kocunyc, maneenc yena. | 1 o QAOA'T - ARe'QANA MeopduN

1 Oynkmun Y =X", ne N, ux 1 COOTHOIIIEHHUSX MKy CTOPOHAMH U YIJIaMH
CBOICTBA U TpaduKH TpEeyroJbHUKA.

72 Teopema o nrowaou 1 ©o QAOAl - ABhpenciichNis n

73 gpeyeoﬂbHuK_a n N 1 - 11 OBl A- AharuslciNyca, kocunyca,

yHKOMR Y =X", e N, ux TaHTeHCa U KOTaHTe€HCa OCTPOTO yriia
CBOICTBa U TpaduKH Me Q- rN
74 Oymcn y = x", ne N ix 1 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. cQ; -

CBOMCTBA U rpaduKu

(dbopMyIibl, BeIpaXKaroye GyHKIUH yria




75 Teopemvl cunycos u kocunycog | 1 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA YEPe3 €r0 CTOPOHBI.
76 Qynxkuun y=X", neN,ux |1 ° QAOA'l - A®thpeneficiNis cunyca, kocuHyca,
CBOMCTBA U rpaQuKH TAHT'€HCa, KOTAaHI€HCA YIJI0B OT 0° o 180°.

77 Teopemvl cunycos u kocunycos | 1 . Me Q; ¢dpWNubL, Bhpakaome GyHKIHH
78 Oymxmun Yy=X",neN,nx |1 YTJIOB OT 0° 10 180° yepe3 (GyHKIUU OCTPHIX YIJIOB.
CBOIiCcTBa U rpaduKu ®opMyJIMPOBATH U PA3bCHATH OCHOBHOE
79 (DYHKHHH y= an’ neN , X 1 TpI/II‘(iHOMeTpI/I‘-IeCKOG TO)KI[?CTBO. I1o 3HauenusM
CBOMCTBA H rpadHKH OJIHOM TPUTOHOMETPUYECKON (DYHKIIUU Yyriia
80 Petuientie mpeyeononikos 1 BBIMHCIATD 3HAUCHNS APYTHX TPUTOHOMETPHIECKHX
81 o S 1 dbyHk1Mii 3T0ro yria. @opmMyJaupoBaTh 1
YHKIHA Y =V X, €€ JI0KA3BIBATH TEOPEMBI CUHYCOB U KOCHHYCOB.
CBOMCTBA M rpauk HaxoauTh yroy Mexay BEKTOpaMH, CKaJIIpHOE
82 Pewenue mpeyzonvruuxos 1 NIPOM3BEACHUE BEKTOPOB, POPMYIUPOBATH U
83 Dynxus Y =3X, ee 1 000CHOBBIBAaTh YTBEP)KACHHS O CBOMCTBAX
CBO¥CTBA H rpaduK CKaJIIPHOTO TIPOM3BE/ICHUS BEKTOPOB; UCIIOIb30BATh
84 o S 1 CKaJISIpHOE MPOM3BEICHUE BEKTOPOB MPHU PEUICHUH
VHKIUS Y =3/X, ee 33144
CBOIiCTBa U rpaduk
85 Obobwarowuti ypok no meme | 1
«CoomHouwenuss mexncoy
CmopoHamu u yenamu
MpPey2oNbHUKA»
86 Iloozomosexa « konmpoavnou | 1
pabome
87 Yeon meorcoy sekmopamu. 1
Ckansipnoe npouszgedeHue
8EKMOPO8.
88 Stsdzlstetsdz! dzOW (1l
CUUCJIOBBIE
OYHKIIUHUe
89 Ananuz konmponvrou pabomor | 1
90 Ckansipnoe npousgedeHue 6 1
koopounamax. Ceoticmeo
CKAJISIPHO20 NPOU3BE0CHUS
IIporpeccun 14 IIpuMeHsATH HHAEKCHBIE 0003HAUEHMS, CTPOUTH
91 Yucnosbie 1 pEUYEBBIE BBICKA3bIBAHUS C UCIIOJIB30BAHUEM
10CJIEI0BATENbHOCTH TEPMUHOJIOTHH, CBSI3aHHOM C MOHITHEM
92 CkanapHoe npouseederue u 1 IOCTCI0BATEIBHOCTH.
e2o ceolicmea BbIuucasiTh WieHb! OCIEI0BaTEIbHOCTEH,
93 YuCIIOBBIE 1 3aJIaHHBIX (POPMYIION N-TO YJieHa WIH PEKYPPEHTHOM
IMOCJIEAOBATEILHOCTH (bOpMYJ'IOfI. YcranaBiuBaTh 3aKOHOMCPHOCTEL B
94 YuCI0BbIE 1 MOCTPOCHHUH TIOCIIEIOBATEIBHOCTH, €CITH U3BECTHBI
MOCJIEA0BATEIbHOCTHU MEPBLIC HECKOJILKO €€ YICHOB. HSOGPZI)K&TL YJICHBI
95 Obobwarowuii ypox no meme | 1 MOCJIEIOBATEIBFHOCTH TOYKAMH HA KOOPIUHATHOM
utstslsdztsh j dzd j  of3) TUIOCKOCTH.
MststetsdzOdzd d Iz Pacno3naBath apupMeTH4ecKyro u
stcj e tsdz dzd € O. reOMETPUYECKYIO POTPECCHH MPH PasHbIX criocobax
ftosdLojHjdd]j i 3aaHns. BIBOAMTH Ha OCHOBE JJOKA3aTeIbHBIX
96 Apudmernueckas nporpeccus | 1 paccyxaeHuit GopMyIel 001IIero wicHa
97 stsdzls o iz OB 5|1 apupMeTHUeCcKOil 1 FreOMETPUUECKON IPOrpeccHil,

cutsisdsh j dadj |
fMsstesdodkd d |
stejkesd dzd S 0.

fosdLrejHyddi ;

CyMMBI iepBbIX HueHoB apudmMeTnyeckoi u
TrE€OMETPUUYECKOM MPOTrPECCHI; pelaTh 3a1a4u ¢
HCIIOJIb30BaHUEM 3TUX (HOPMYIL.
PaccmaTrpuBaTh npuMepsl U3 peanbHOM KU3HH,




98 Apudmernaeckas mporpeccust | 1 WJUTFOCTPHUPYIONTUE U3MEHEHUE B apr(hMETUUECKON
99 Apudmernueckas nporpeccust | 1 IIPOrPECCUH, B TEOMETPUUECKON IPOrPECCUH;
M300paxkaTh COOTBETCTBYIOIINE 3aBUCMOCTH
rpadu4ecKy.
PemaTts 3a7jauu Ha CII0’KHBIE IPOLIEHTHI, B TOM
quclie 337a4d U3 PeaIbHOM MPaKTUKU (C
UCIOJIb30BAaHUEM KaJIbKYJIATOPA)
PemiaThb TEKCTOBBIC 3324 anreOpandeckum
METO/I0M, HHTEPIIPETUPOBAThH MOJYyYEHHBIH
pe3ysbTaT, MPOBOAUTE OTOOP PELICHUA, HCXOIS U3
(GOpMYIMPOBKH 3a/1a4H.
[ dzd dzO0 6 telz y dats |12 Pacno3naBaTh MHOTOYTOJIEHUKY, (OPMYJIMPOBATH
f dzsh OH! Ctolzg O] OIpeielIeHNE W MPUBOAUTH TIPUMEPHI

100 IIpasunvnvie mnozoyzonvruru. | 1 MHOT'OYTI'OJIbHUKOB.

101 I'eomeTpuueckas nporpeccust | 1 PopMyJIMPOBATH U 10KA3bIBATH TEOPEMY O CyMME

102 Oxpyarcnocms, OnucanHas 1 YI'JI0B BBIITYKJIOI'O MHOI'OYT'OJIbHUKA.
0KOJI0 NPABUTLHO20 HccaenoBath cBOICTBa MHOIOYTOJBHUKOB €
MHO20Y20/IbHUKA U 8NUCAHHAS MMOMOIIIBbIO KOMITBIOTCPHBIX IIPOTpaMM.

8 npaeu}leblﬁ MHO20Y20/IbHUK (I)OpMyJII/IpOBaTB 1 JO0Ka3bIBATb TCOPEMEI O

103 I'eomeTpHYecKas IIPOrPeCCusl 1 BIMCAaHHOW U ONHCAHHON OKPYKHOCTSX

104 I'eomerpuueckas nporpeccus | 1 MHOI'OYroJpHHUKa.

105 DopmybL 0N BbIUUCTEHUS 1 OOBSICHATH MOHATHS IJIMHBI OKPY>KHOCTH U IJIOLIAAH
nIOWAdU NPABUTLHO20 KpYra; BEIBOJUTH (DOPMYJIbI AJIs1 BBIYMCICHUS JJIUHBI
MHO20Y20/IbHUKA, €20 CMOPOHbL OKPY/KHOCTH H JUIHHBI AYTH, INTOINANH KPYTa 1
u paouyca 6nUCaHHoU IUIOINaZM KPYroBOTO CEKTOPA.

OKPYICHOCTIU Pemarhb 3a7aun Ha 10Ka3aTEIbCTBO U BHIYHUCICHMUS.

106 TeomeTprueckas mporpeccust | 1 MogaeaupoBaTh ycI0BHE 337]a4i C IOMOILBIO

107 Dopmynvl Ot 6bIYUCTCHUSA 1 HCPTCKA NI PUCYHKA, TPOBOAUTH
nAOWAdU NPABUTLHO2O JOMOJHUTENBHBIE IOCTPOCHHA B XO/IE PEIICHHU.
MHO20Y20bHUKA, €20 CIOPOHbL HNHTepnpernpoBaTh MOIY4YEHHBIN pe3ylbTaT U
U paduyca enucanoii COINOCTABJISITh €r0 C YCIIOBUEM 3aJauu.
OKDPYICHOCTIU HccnenoBarth cBoiicTBa KOH(GUTYpallUii, CBI3aHHbBIX

108 OGoGImeHNE o TeMe 1 C OKPY>KHOCTBIO, C IOMOIIBIO KOMITBIOTEPHBIX
ApudmeTnueckue u TIpOTPaMM.

TeOMeTPHIECKHE TIPOTPECCHH Pemarhb 3aaun Ha NOCTPOEHUE, TOKA3aTENbCTBO U

109 | O6obmenue Mo Teme 1 BBITHCIICHIA.

Apudmernueckue u
TE€OMETPUUYECKHE IPOIPECCUU

110 Jlnuna okpysrcnocmu. 1

111 IToaroToBKa K KOHTPOJIBHOMN 1
pabote

112 Jnuna okpyscnocmu. Pewenue | 1
3adau.

113 Stshzlstetsdz! dzOW & (1
cltsctej Mmdde
SJIEMEHTBI 13 IIpoBoaMTH HECIOXKHBIE TOKA3ATEIbCTBA, MTOTYYaTh
KOMBHMHATOPHUKHW, MIPOCTEUILINE CIEACTBUSA U3 U3BECTHBIX WIIU PaHEe
CTATUCTUKU U TEOPUU MTOJIyYEHHBIX YTBEPKIECHNUN, OLIEHUBATH JJOTUYECKYIO
BEPOSTHOCTEI MPAaBUIBHOCTB PACCYKIACHUM.

114 Komb6unaropssle 3aaun 1 Hcnoab3oBath npHUMeEphI I WIUTFOCTPALIMN U

115 IInowaow kpyea u kpy208020 1 KOHTp ITPUMEPHI sl OIPOBEPKEHUS YTBEPKACHUM.
cekmopa N3Baexath nHQOpMaIHIo, MPEACTaBIECHHYIO B

116 KombOunaropssle 3a1aun 1 TabIMIax, Ha IMarpaMmax rpadukax, COCTaBIATh

117 IInowaow kpyea u kpyeo8oeo 1 TaOJIUIIBI, CTPOUTH JMArPaMMbl U rpaQuKH.




cekmopa

Pemiath xoMOMHATOpHBIE 3a/1a4H ITyTEM

118 KombOuHaropHsle 3a1aun 1 CUCTEeMATHYECKOTO Imepedopa BO3MOKHBIX

119 CraTtucTuka — Iu3aig 1 BapUaHTOB, a TAKXKE C UCIIOJIb30BAHUEM IIPABUIIA
uHpopManun YMHOXEHHUS.

120 Inowaows kpyea u kpyeo8oco 1 Haxoautsh pa3max, MOy, Cpe/IHEE 3HAUCHHUE;
cekmopa. Pewenue 3a0au HAXOJUThb YaCTOTY COOBITHSI, HCIIOIb3YS

121 CraTtucTyka — Iu3aiy 1 coOCTBEHHBIE HAOIIOEHUS U TOTOBBIE
I/IH(I)OpMaLII/II/I CTaTUCTUYECCKUEC NJAaHHBIE.

122 Pemienue 3amad mo teme 1 IIpuBOIUTE TIPUMEPbI TOCTOBEPHBIX U
« dzd dz20 B¢ tolzy dafs HEBO3MOYKHBIX COOBITHI
f d&ztsh OH'» Stoke O HAXOJUTh BEPOSITHOCTH CIy4ailHbIX COOBITUH B

123 CraTtucTyka — Iu3any 1 IPOCTEHUIINX CITyJasix
uHpopManun

124 [Ipocreiimue BeposiTHOCTHRIE | 1
3a1a4n

125 Sthzlstetsdz! dzOW el
cr dzd dzO0 € tolz 3 dz
f dztsh OH!Y Ctolkzc Of

126 [Tpocreiimue BepoaTHOCTHBIE | 1
3a]aun

127 AHaim3 KOHTPOJIBHOH paboTer | 1
no reomerpun. Pemenue
3aad.

128 [Ipocreiimue BeposiTHOCTHBIE | 1
3aa9n

129 OKcrnepuMeHTalIbHbIE 1aHHble | 1
Y BEPOSTHOCTU COOBITHIM
[ ©dX J dzd V. 10 OOBACHATH U HILTIOCTPUPOBATH TIOHSITHS

130 Omoobpadicenue niockocmu Ha | 1 paBeHcTBa Quryp, nogodus. CTpouTh paBHbIE U
ce0s. Ilonamue osuoicenus. CUMMETPHUYHBIC (PUTYPHI, BHINIOJHATH

131 DKcrnepuMeHTalbHbIE TaHHble | 1 NapajuIeIbHbIN IIEPEHOC U IIOBOPOT.

Y BEPOSTHOCTU COOBITHIH HccaenoBarb CBONCTBA JBUKEHUN C TOMOIIBIO

132 Cesoticmeo 08udicens 1 KOMITbIOTEPHBIX ITPOTpPaMM.

133 Ob0o6wenue memol 1 BbINOJIHATH MPOEKTHI 0 TEMaM T€OMETPUUECKUX
«DJIEMEHTBI npeoOpa30BaHuil Ha TNIOCKOCTH.
KOMBUHATOPUKWU,

CTATUCTUKU U TEOPUM»

134 S Bdzlste s dz dzOW 16 1
«2JIEMEHTBI
KOMBUHATOPUKWU,

CTATHUCTUKU 1 TEOPUN»

135 Pewenue 3a0au no meme 1
«llonamue osuocenus. Ocesas
U YeHMPATbHASL CUMMEMPUSL)

[BBBh O N j| f5{22 OOBACHATH, YTO TAKOS MHOTOTPAHHHUK, €r0 TPaHH,

136 UuclioBbIE BBIPAYKEHUS 1 pEOpa, BepIIMHbI, TUarOHAIH, KAKOW MHOTOTPaHHHUK

137 IlapannenvHulii nepenoc. 1 HA3bIBAETCSI BBITYKIIBIM, IIPU3Ma, BHICOTA IPU3MBIL,

138 Anrebpanueckue Boipaxkenus | 1 napauIeJIenune1, TipaMuia, IHINHAD, KOHYC,

139 DYHKIMH U TpaduKu 1 chepa, map.

140 ITosopom. 1 OO0BACHATB, UTO TaKOE 00BEM MHOTOI'PAaHHHKA,

141 YPaBHEHHS U CHCTEMbI 1 TUTOIIAb TOBEPXHOCTH MHOTOTPaHHHKA.
ypaBHEHHUIA HceaenoBathb cBOiicTBa MHOTOI'PaHHHUKOB.

142 Pewenue 3a0ai 1o meme « 1 Haxoauth 00bEM U IJI0MIA/H TIOBEPXHOCTH

Ilapannenvnuiti nepenoc.

MHOTI'OrpaHHUKA.




Ilosopom.

143 HepagenctBa u cuctemsl
HEPABEHCTB

144 HToroBast KOHTpOJIbHAs paboTa

145 HepaBeHctBa u cuctemsl
HEPaBEHCTB

146 Pewenue 3a0au no meme «
Ilapannenvnulii nepenoc.
Ilosopomy.

147 3aauy Ha COCTaBJIEHUE
YpaBHEHUI U CUCTEM
ypaBHEHUI

148 Pewenue 3a0au no meme «
Tlapannenvhwiii neperoc.
Llosopomy.

149 Apudmerndeckas u
reOMEeTPUYECKas POTPECCHH

150 Apudmerrdeckas u
TreOMETPHYECKas IPOTPECCHH

151 Koumponvnas paboma Ne 11
«eusicenusy

152 Iloemopenue
Apudmernueckas u
reoMeTpHUecKas MPOrpeccuu

153 AHnanuz konmpoavHou pabomsi
«{eusicerusy

154 Pemenue tectos OI'D

155 Pemenue tectos OI'D
l soltstej dzdJ € Iz}
f dzOdzd &34 Isted d

156 06 akcuomax naanumempuu

157 [ToTOpenue. Pemenue
JIMHEUHBIX YPABHEHUN

158 Iloemopenue no memam
«Hauanvnvle ceomempuueckue
ceedenuay. Ilapannenvrole
npsmvlen.

159 [ToBTOpenwue. Pemenue
KBaJIPATHBIX YPaBHEHHI

160 [ToBTOpenue. Pemenue
JIMHEHHBIX YPaBHEHUN

161 Ilosmopenue no meme
«MPpey20IbHUKUY

162 [ToBTOpenue. Pemenue
JIMHENHBIX HEPABEHCTB

163 Iloemopenue no meme
«OKpysrcHocmovy

164 IToBTOpenue. CBolicTBa
byHKIMMA

165 Iloemopenue no meme
«YemwipexyzonvHuxuy,
«Mnoeoyzonvruxuy

166 [ToBTOpenwue. Pemenue

KBAaJAPATHBIX HCPABCHCTB

YMeThb CTPOUTH U paClO3HABATH MHOTOT'PAaHHHKH.
YMeTh JTOTHYeCKH MBICIIUTh, OTCTAUBATh CBOIO
TOYKY 3pEHUS U BBICTYIIMBATH MHCHUE IPYTHX,
paboTarb B KOMaHje.

Bocnipon3Boauts GOpMYITHPOBKH ONPEICIICHHIH,
aKCHOM, TEOpEM; KOHCTPYHPOBATh HECIIOKHBIC
OIIpeIeIICHUs] CAMOCTOSITEIbHO. Bocnpon3BoanTb
(GOpPMYIMPOBKH U TI0KA3aTEIhCTBA U3YUCHHBIX
TeopeM, MPOBOAUTH HECIIOKHBIC I0KA3aTEIILCTBA
CaMOCTOSITENILHO, CChLIATBLCS B X07¢ 000CHOBAHHMIA
Ha ONPEICICHHS, TEOPEMBbI, AKCHOMBI.

3HaTh MaTepual, U3y4eHHBIH B Kypce MaTEMAaTHKH 32
7-9 Kacchl.

Brnagers oOmumu npueMamMu perieHus 3a1a4.

YMeTh NpUMEHSTh MOJTyYCHHBIC 3HAHUS Ha
MIPAKTHKE.

YMeTh JIOTHYECKU MBICITUTh, OTCTAUBATh CBOIO TOUKY

3pEHHS U BBICIYIIUBATh MHEHHUE JPYTUX, padOTaTh B
KOMAaHJE.




167 Iloemopenue no memam 1
«Bexmopuvl, Memoo
Koopounamy, «/leudiceruey
168 HToroBoe moBTOpEeHUE Kypca 1
169 HroroBoe moBTOpEeHUE Kypca 1
170 Hrorosoe noBTopeHue Kypca 1










