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IosgscHuTENBbHAA 3aIIUCKA.
JlanHast pabouasi mporpamMma OpPHEHTHpPOBAaHA Ha ydamuxcs 9 KiaccoB H
pean3yeTcsl Ha OCHOBE CHEAYIOIIMNX TOKYMEHTOB:

1. 3akon PO «O06 obpazoBarum» (cT.7, cT.32)
2. Iporpamma juist 0011e00pa30BaTENbHBIX IIKOJI, TUMHA3MM, juieeB: COOPHUK
“Ilporpammbl ~ asii  00II€00pa30BaTENbHBIX — IIKOJ, TMMHA3Wi, JIAIEEB:
Marematuka. 5-11 xin.”/ Cocrt. I''M.Ky3uenosa, H.I'. Munntok. — 3-e wusm.,
crepeotui.- M. JIpoda, 2002; 4-¢ uzx. — 2004r.
3.CtaHapT OCHOBHOTI'O 00I1Iero 00pa3oBaHus Mo MaTeMatuke. //MaremaTuka B
mkoue. — 2004r,-Ne4, -c.4
4.denepasibHbIA KOMIOHEHT ['OCyapCTBEHHBINM CTaHIapTa CpeaHero (IMOJIHOTO)
oO1ero oopazoBanusi Ha 0a30BOM YPOBHE.
5. [Iporpammel. MaTtematuka. 5-6 kiaccol Anredpa. 7-9 knaccel. Anredpa u
Hayasa MmaTeMatndeckoro ananusa. 10-11 knaccel/ aBT.-coct. .M. 3ybapesa,
A.l', MopakoBud. — 2-e u3 ., ucnp. u goi.. — M.: Muemo3susna, 2009. — 63 c.).,
6. @enepanbHblil IepeueHb yUeOHUKOB, pEKOMEHAyeMbIX MUHHCTEPCTBOM
obOpazoBanus Poccuiickoit denepariuu K UCMOIB30BAHUIO B 00pPa30BaTEIHLHOM
mpoiiecce B 001eo0pa3oBaTenbHbIX yupexkaenusx Ha 2011-2012 yueOHbIii rox;
7.ba3ucHblil yueOHbIH mi1aH 00111e00pa30BaTeIbHOr0 yupexaeHus PO,
yTBEP>KICHHBIN NprkazoM MunobOpazoBanust PO Nel1312 ot 09.03.2004r.;
8. TpeboBaHuUsI K OCHAILIEHUIO 00Pa30BaTEIBHOTO MPOIECCa B COOTBETCTBUU C
coJiepKaTeJIbHBIM HAITOJIHEHUEM YUYEOHBIX MPeaIMETOB (heepaibHOTO
KOMITOHEHTA TOCYapCTBEHHOI0 00pa30BaTeIbHOIO CTaHIapTa.
9. l'uruennueckue TpeOOBaHUSA K YCIOBUSIM 00yUYeHHUs B 00111€00pa30BaTeIbHBIX
yupexaeHusx (CaHUTapHO-3MUIEMHOJIOTMYECKUE MTPaBUIIa 1 HOPMATUBbI
CanlluH 2.4.2.1178-02)

O01mas xapakTepucTUKa y4e0HOro nmpeaMera

Pabouas nporpamma coctaBieHa Ha ocHOBe DejiepanbHOr0 KOMIIOHEHTA
roCy/IapCTBEHHOI'O CTaHAapTa OCHOBHOIO 0011ero oopasosanus u [IpumepHoii
POrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHus, IpeIHA3HAYCHA ISl U3yUCHUS
anreopsl B 9 knaccax. CornacHo PenepaibHOMY 0a3UCHOMY yuyeOHOMY ILJIaHY
JaHHas pabouasi mporpaMma MpeaycMaTpuBaeT OpraHu3aluio npoiecca
o0ydenus B oobeMe 105 yacoB (2 gaca B Henento). [IpenonaBanue BeaeTcs ¢
ucnons3oBanueM YMK A. I'. Mopakosuya.

eabo u3y4yeHusi Kypca ajare0psnl B 9 kiiacce sIBISIETCS pa3BUTHE
BBIYHMCIIUTEIBHBIX U (HOPMAIBHO-ONEPATUBHBIX AIr€OPanUECKUX YMEHUN 10
YPOBHSI, MO3BOJISIOIIETO YBEPEHHO MUCIOJIb30BaTh X MPHU PELLICHUH 3a]1a4
MaTE€MaTUKU U CMEKHBIX MPEAMETOB ((pU3HKa, XUMHUSI, UHPOPMATUKA U IPYTHUE),
YCBOEHUE anmapara ypaBHEHUI U HEPABEHCTB KAK OCHOBHOI'O CPEACTBA
MaTeMaTUYECKOr0 MOJICIIMPOBAHUS TPUKIIAIHBIX 3a]1a4, OCYILECTBICHUS
(GyHKIIMOHATBHOM MOATOTOBKHU IIKOJIHHUKOB.

B nporpamme mnpuBOAMTCS paclpeneieHre Y4YeOHOro BpEMEHH MEXIy
Haubosee KpynHbIMH pazfenamu. ConepikaHue NPECTaBICHO B BHUJAE HECKOJIbKHUX
ONOKOB, OOBENUHSIIONIMX JIOTMYECKU CBS3aHHBIE MEXAY CO0Ol  BOIPOCHL.
[IpuoputeTHOM COAEPKATECIBLHO-METOAUYECKON JIMHUEH MPOrpPaMMBbl  SIBIIIETCS



byHKurnoHanbHO-rpaguyeckas. Onupasich Ha ONBIT U3yuyeHUs (HYHKUUNA, X CBONCTB
U rpagukoB B 7-8 Kiaccax Ha HANISIHO-MHTYUTHBHOM M pabouyeM YpPOBHSX, B 9
KJIACCE OCYILECTBISETCA MEPEX0]] HA YPOBEHb TEOPETUUECKOTO OCMBICIICHUSI.

C ydeToM BO3pacTHBIX OCOOEHHOCTEH Kjlacca BBICTPOEHA CHCTEMa
y4eOHBIX 3aHATUH, CHOPOCKTHPOBAHBI MM, 3aJa4d, CHOPMYJIHUPOBAHBI
OXHJAaeMble pPe3yJbTaThl OOyYEHHS, TMPOJYyMaHbl BO3MOXHBIE (OPMBI
KOHTpOJISi:  (DPOHTAIBHBIA  OMpPOC, WHAWBHUIAyalbHas paboTa y JIOCKH,
WHJIUBUAYAJIbHAS pabora 1o KapToyKawm, muddepeHnupoBaHHas
camocTosATeNbHas pabota, auddepeHnrpoBaHHas MpPOBEpoYHas pabora,
TPEHUPOBOYHAs TpaKTHUYeCKass pabdoTa, HCCIENIOBATEIbCKasl MpaKTHYECKas
paboTa, JabopaTopHO-NIpaKTHUYecKass paboTa, MaTeMaTHUYECKUWA JUKTAHT,
IUAarHOCTUYEeCKass ~ TecToBas  pabora,  TecTtoBas  paboTa,  UIPOBBIE
KOHTPOJIMPYIOIIME  3aJaHusi,  yOpaBisiemMas  camMocTosATenbHas  paloTa,
KOHTpoOJbHasg pabota. [l oTpaOOTKM  BBIUYUCIWUTEIBbHBIX HABBIKOB WU
YHUBEPCAIBHBIX YYEOHBIX YMEHMH Ha KaXJAOM TPETbeM YpPOKE MPOBOJUTCS
yCTHasl pa3MUHKa C MPUMEHEHHUEM Tpe3eHTaiuii B cpeae Power Point.

B copepxanuu pabodedd mporpaMmbl TPEAINOJaraeTcs peaanu3oBaTh
KOMIIETEHTHOCTHBIN, JIMYHOCTHO OPUEHTUPOBAHHBIN, NEATECIHHBIA TOIXOJbI,
KOTOpPBIE OMPEECIISIOT 321241 00yUeHU:

e npuodpeTeHHUs MATEeMATHYECKUX 3HAHUI U YMEHMI;
e oBJIaJlecHHEe O0000IIEHHBIMH CHOCO0AMM MBICJAUTEJIbHOH, TBOPYECKON

AesiTeJIbHOCTEH

® 0OCBOCHHE KOMIICTEeHI UM Y4eOHO-I03HABATEJbHOM,
KOMMYHHKATHBHOH, pedQuIeKCUBHON, JUYHOCTHOIO CaMOpa3BHUTHS,
HEHHOCTHO-OPUEHTAIMOHHOM U npodeccHOHAIBLHO-TPYI0BOI0
BbIOOpA.

B ocHOBY conepkanusi ¥ CTPYKTypHUPOBAHUS JAaHHOUW MPOTPaMMBbI, BEIOOpa
IPUEMOB, METOJIOB U (popM 00yUeHUS TIOJI0KEHO (DOPMUPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX ACHUCTBUMN, KOTOPBIE CO3/1al0T BO3MOXKHOCTh
CaMOCTOSITEJIbHOTO YCIEIIHOTO YCBOEHUSI 00yYaroMMHUCS HOBBIX 3HAHUH,
YMEHHI U KOMIIETEHTHOCTEH, BKJIFOYAsi OPTaHU3alI0 YCBOEHUS, T.€. YMEHHUS
yuuThes. B mpouecce 00yueHust anredpe ocyIecTBIsieTCs] pa3BUTHE
JUYHOCTHBIX, PETYJISTUBHBIX, TO3HABATEILHBIX 1 KOMMYHUKATUBHBIX JICHCTBUM.
VYuyanuecs npooJpKalT OBIaICHUE Pa3HOOOpa3HBIMU CITIOCOOaMu
MO3HABATENIbHON, NH(HOPMAITMOHHO-KOMMYHUKATUBHOU, pedICKCUBHON
JeSITEIbHOCTH, TPUOOPETAIOT U COBEPIICHCTBYIOT OIBIT:

® CaMOCTOSITEJIbHO W  MOTHUBHPOBAaHHO  OPIraHHU30BBIBAaTH  CBOIO
MO3HABATENIbHYIO JAESTEbHOCTD (OT MOCTAHOBKH LEIH IO MOJTYYSHUS
U OLICHKH Pe3yJIbTaTa);

® KCIIOJb30BAHUS 3JIEMEHTOB MPUYUHHO-CJIEACTBEHHOT O 51
CTPYKTYPHO-(DYHKITMOHAJIEHOTO aHAJIN3a;

MCCIICA0BAHMA HCCIOXKHBIX pC€AaJIbHBIX CBS3EH U SaBHCHMOCTeﬁ;

® yYacTHUs B MPOEKTHOH NEATEeIHbHOCTH, B OPTaHHU3AIMH W MPOBEICHUN
y4eOHO-HUCCIIEIOBATEILCKON PaboTHhI;

TTo3naBarenpHas
JIEATEIILHOCTD
[ ]

® CaMOCTOSITCIILHOTO  CO3JaHWS ~ AJIrOPUTMOB  ITO3HABATEIIBHOMN
JCATCIIGHOCTH JUISl PElICHHs 3a7ad TBOPYECKOTO W TIOMCKOBOTO
Xapakrepa.




- ® U3BJICUCHHS HEOOXOAMMON MH(GOPMAITMHN U3 UCTOYHUKOB, CO3/TAHHBIX
% B pa3IMYHBIX 3HAKOBBIX CHCTeMax (TEeKCT, Tabmuma, Trpaduk,
= auarpaMMa, ayJauOBH3yaJIbHBIA PSJT U JIp.), OTHAEJECHUS OCHOBHOU
S uHDOpMAIIMU OT BTOPOCTENEHHON, KPUTHYECKOTO OIICHUBAHUE
E 2 JIOCTOBEPHOCTH TIOJYYEHHOW WH(OpMaIuu, mepenadd COACpKaHUs
§ 9 uH(OpMaMU aJIeKBATHO TMOCTaBICHHOW 1enu (CXKaTto, TMOJHO,
é? E BBIOOPOYHO);
o g ® WCIONB30BAaHUA MYJIHTUMEIUHHBIX PECYpCOB M KOMIBIOTEPHBIX
T 5;5( TEXHOJOTHM 1 oOpaOoTKM, mepedadd, CHCTeMAaTU3aluu
=t uHopmaIuu, co3maHus 0a3 JaHHBIX, MPE3CHTAIMU PEe3yJbTATOB
g MO3HABATEIBHON Y MPAKTUYECKON NEATEILHOCTH;
& ® BIAJCHUS OCHOBHBIMHU  BHUJAMU  MYOJUYHBIX  BBICTYIJICHUH
g (BhICKa3bIBAHME, MOHOJIOL, JHMCKYCCHs, TMOJEMHUKa), CIeAOBaHUsS
= ATUYECKMM HOpMaM M MpaBuUJiaM BEJICHHUs Juajora (JIUcIyTa).

® OOBEKTUBHOTO  OIICGHWBAHMS  CBOMX  Y4YEOHBIX  JOCTIIKCHHIA,
§ :H'; MOBEJICHUS, YePT CBOCH JTMYHOCTH;, YU€Ta MHEHUS JIPYTUX JIFOACH Tpr
£ 2 oTpeesieHUH COOCTBEHHOM MO3HUIIMU U CAMOOIICHKE;
% qé; ® YMEHUS COOTHOCUTb TNPHWJIOKEHHBbIE YCHUIUS C TOJy4YEHHBIMU
54 = pe3yJibTaTaMu CBOCH JIEATEIbHOCTH;
&2 S ® BIAJCHUS HABBIKAMU OpPTaHM3AIMM W yYacTHsl B KOJUICKTUBHOMU

JESITETHbHOCTH.

OcHoBHoOE co/iep:kaHHe H3Y4aeMOoro Kypca

PAIIMOHAJIBHBIE HEPABEHCTBA U UX CUCTEMBI (14 YACOB).

JInHelHOEe M KBagpaTHOE HEPABEHCTBO C OJHOW NEPEMEHHOW, YaCTHOE M

obmiee  pelIeHHe, PAaBHOCWIBHOCTb,  PaBHOCWJIbHBIE  IIpeoOpa3oBaHUs.

PanmonanpHbIe HEpAaBEHCTBA C OJHOM MEPEMEHHOM, METOJI MHTEPBAJIOB, KPUBas
3HAaKOB, HECTpOTrM€ W CTPOTHME HEpPaBEHCTBA. OJIEMEHT MHOXECTBa,
MMOJAMHOKECTBO JAHHOTO MHOXKECTBa, ITyCTOe MHOXkecTBO. IlepeceueHue u
o0benuHeHue MHOKeCTB. CHCTEMBbI JIMHEWMHBIX HEPAaBEHCTB, YaCTHOE W oOliee
pEIICHUE CHCTEMBbI HEPaBEHCTB.

OcHoeHas uenv:

e (opmupoBaHUE MPEACTABICHUN O YACTHOM 1 O0IIEM PEIICHUN
paIMoOHAIBHBIX HEPABEHCTB U UX CUCTEM, O HEPABEHCTBAX C MOAYJISIMU, O
PaBHOCUJILHOCTH HEPABEHCTB;

e OBJAJCHHEC YMECHHEM COBEpIIaTh paBHOCHIBLHBIE TIPEOOPA30BaHUS, PEIIATh
HEpaBEHCTBA METOJOM UHTEPBAJIOB,;

® pacmmpeHue u 0000IIeHIE CBEACHUI O pallMOHAILHBIX HEPABEHCTBAX U
croco0ax MX PelieHus: METOJT MHTEPBAJIOB, METOJ] 3aMEHbI TIEPEMEHHOM.

CHUCTEMBI YPABHEHHWM (18 YACOB).

PannonanbHOEe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, PEIICHUE YpaBHEHUS C
IBYyMS epeMEHHBIMH, PaBHOCHUJIbHbBIE ypaBHEHUS, PaBHOCHUJIbHbBIE
npeoOpa3zoBanus. ['paduk ypaBHEHUs, CHCTEMa YypaBHEHUH C JByMs
MEPEMEHHBIMH, PEUICHUE CUCTEMbl YpaBHEHUU C ABYyMsI NepeMeHHbIMH. Metoa



MIOJICTAHOBKH, METOJI alireOpanvecKoro CIIOXKEHHUsS, METOJ BBEIACHHUS HOBBIX
NEPEMEHHBIX, TpaUUECKUI METOI, PABHOCHIIbHBIC CUCTEMbI YPaBHEHUH.
OcHoeéHas yenv:

¢ (opmupoBaHHE MPEACTABICHUN O CHCTEME JIBYX PallMOHATIBHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMH, O PAIIMOHATLHOM YPaBHEHHUU C ABYMS IEPEMEHHBIMH;

e OBJAJCHHC YMECHHEM COBEpIIaTh PAaBHOCHIIBLHBIE IIPEOOPA30BaHUs, PEIIATh
ypaBHEHUS U CUCTEMbI YPaBHEHUH C IBYMsI IICPEMCHHBIMU;

e 0TpabOTKa HABBHIKOB PEIICHUSI YPABHEHHS M CHCTEMbI YPaBHEHUH Pa3IMUYHBIMU
MeToAaMu: TpaduuecKuM, MOJACTAaHOBKOH, aIreOpandecKoro CIOKECHHUS,
BBC/ICHUS HOBBIX IIEPEMEHHBIX.

YUCJIOBBIE ®YHKIINU (24 YACOB).

OyHKIUA, 00JacTb OMNpeAeieHHe W MHOXKECTBO 3HAYEHUU (PYHKIUU.
AHanmuThdeckuid, rpaduyeckui, TaOJMYHBIA, CIOBECHBIA CIIOCOOBI 3ajaHus
¢byukuu. I'padux ¢GyHknuu. MOHOTOHHOCTH (BO3pacTaHHE€ U YOBIBaHHE)
(GyHKIMHM, OTrPaHUYEHHOCTh (YHKIUM CHU3Y M CBEpXYy, HauUMEHbIIee U
HauOosbIee 3HaYeHUS (PYHKITMN, HempepbiBHAS (PYHKITUS, BBITYKJIas BBEPX WIIH
BHU3. DileMeHTapHble QyHKIMHU. YeTHas W HedeTHas (QyHKUMU U UX rpadukxu.
Crenennple (PYHKIIMM C HAaTypaJbHBIM IOKa3aTeIeM, MX CBOWCTBA U TPaUKH.
CpoiictBa W TpaduKU CTEMEHHBIX (QYHKIUA C YETHBIM H HEYETHBIM
MOKAa3aTeNISIMH, C OTPUIIATEIILHBIM IIEJIBIM MTOKa3aTEIIEM.

OcHoeéHas yenv:

¢ (opmupoBaHHE MpeACTaBICHUN O TaKUX (PYHIAMEHTAIBHBIX TOHATHIX
MaTEeMaTHUKH, KAKIMH SIBJISIOTCS MOHATHS (PYHKITH, €€ 00J1acTH OnpeIeIeHus,
00J1aCTH 3HAYEHUS; O PA3IMYHBIX CITOC00ax 3aMaHus (PYHKIINHN: aHATUTHICSCKOM,
rpaguIecKoM, TAOJTUIHOM, CIIOBECHOM;

® OBJAJICHHE YMEHUEM NMPUMEHEHUS YeTHOCTH WJIM HEYETHOCTH,
OTPaHUYEHHOCTHU, HEMTPEPHIBHOCTH, MOHOTOHHOCTH (DYHKITHIA;

¢ (opmupoBaHHE YMEHUIT HAXOIUTHh HAUOOJIBIIIEEe U HANMEHBIIIEe 3HAUCHNE Ha
3aJTaHHOM TTPOMEKYTKE, pelrasi MpaKTHIEeCKUE 3a1a9H;

¢ (opmMupoBaHHE MOHUMAHKS TOTO, KaK CBOMCTBA (DYHKITHI OTpakaroTCs Ha
NOBEAECHUU IpaUKOB PYHKIUH.

IMPOI'PECCHH (14 YACOB).

Yucnosas MOCJIEIOBATENBHOCTb. Cnoco0b1 3a/laHus YHUCIIOBOM
noclieoBaTeabHOCTU. CBOMCTBA YMCIIOBBIX MOCJIEA0BATEILHOCTENH, MOHOTOHHAS
MOCJIEIOBATEIbHOCTh, ~ BO3pAcCTalONIasl  MOCIEAOBATENbHOCTh,  yObIBaOIIAs
MOCJIEIOBATEIBbHOCTh. ApHU(MeTHUYecKas Mporpeccus, pa3HOCTh, BO3PACTAIONIAS
nmporpeccusi, KoHe4YHasi mporpeccus, GopMyna n-ro WwieHa apudmernyeckou
nporpeccuu, Gopmysia CyMMbl YWICHOB KOHEUHON apu(METHIECKON MPOTPECCHH,
XapaKTepUCTHUECKOE CBOMCTBO apudmeTruueckoil nporpeccuu. I'eomerpudeckas
nporpeccusi, 3HaMeHaTelb MPOTrPECCUU, BO3pacTarolllas MpPOrpeccusi, KOHEeUHas
nporpeccusi, ¢GopMmysa N-ro 4jieHa TEOMETPUYECKOM mporpeccuu, (Gopmysa
CyMMBbI YJICHOB KOHEYHON T'€OMETPHUYECKOM MPOTPECCHH, XaPaAKTEPUCTUUYECKOE
CBOWCTBO r€OMETPUUYECKOU MPOTPECCUMU.

OcHoeéHas yenv:
e (opmupoBaHHE MpecTaBICHNUN O MOHATHH YHUCIOBOU MOCIIEI0BATSILHOCTH,



apu(pMETUYECKON U T€OMETPUUECKOM MPOTPECCUX KaK YaCTHBIX CIydasix
YHUCJIOBBIX MOCJIEA0BATEILHOCTEN; O TPEX CI0co0ax 3aiaHus
IIOCIEA0BATEIBHOCTU: AaHAINTUYECKOM, CJIOBECHOM U PEKYPPEHTHOM;

e cdopmMupoBaTh U 000CHOBATH Psiji CBOMCTB apu(PMETUUECKON U
T€OMETPUYECKON TIPOTPECCHIA, CBECTH UX B OJIHY TaOJIUILY;

® OBJIAJICHHE YMEHUEM PELIAaTh TEKCTOBBIE 3a/1a4M, UCIIOJIb3Ys CBOMCTBA
apu(pMETHIECKON U TE€OMETPUIECKON MPOTPECCHH.

3JIEMEHTbI KOMBMHATOPUKH, CTATUCTUKH U TEOPUU
BEPOSITHOCTE
(20 YACOB).

MeTtobl perieHns NpocTennX KOMOMHATOPHBIX 3aa4 (nepedop BapuaHTOB,
IIOCTPOEHUE JIEpEBA BApUAHTOB, NIPABWIIO YMHOeHUs). Pakropuan. O0muii psin
JaHHBIX U P JaHHBIX KOHKPETHOI'O M3MEPEHHMs, BapuUaHTa psaa JdaHHbBIX, €€
KpaTHOCTb, YacTOTa W IPOLIEHTHAsl 4YacTOTa, CTPYNIHUPOBAHHBIA DS J1aHHBIX,
MHOTOYTOJIbHUKU pacnpenenenus. O0beMm, pa3max, Moja, CpelHee 3HauCHUE.
CrnyuaiiHble COOBITUS: JOCTOBEPHOE M HEBO3MOXHOE COOBITHS, HECOBMECTHBIC
COOBITHSA, COOBITHE, NPOTHBOIIOJIOXKHOE JaHHOMY COOBITHIO, CyMMa JBYyX
ciydaiiHbIX coObiTuil. Kiaccuueckass BeposiTHOocTHasi cxema. Kiaccmueckoe
ONpENEIEHUE BEPOATHOCTH.

OcHoeéHas yenv:

e (opmMupoBaHHE NMPECTABICHUNA O BCEBO3MOXKHBIX KOMOMHAIUAX, O METOIAX
CTaTUCTUYECKON 00pabOTKH PE3yNbTaTOB U3MEPEHUH, MMOTYUYEHHBIX MTPU
MIPOBEICHUH SKCIIEPUMEHTA, O YHCIIOBBIX XapaKTEPUCTUKAX UH(POPMALINH;

® OBJIQJIETh YMEHUEM PEUICHUS MPOCTEUITNX KOMOMHATOPHBIX U
BEPOSITHOCTHBIX 3a/1a4.

IHOBTOPEHHUE (12 YACOB).
OcHoeHas uenv:
e 0000IIEHHE U CHCTEMATH3ALMA 3HAHUI 110 OCHOBHBIM TEMaM Kypca ajireOpsbl
3a 9 xiacc;
® MOATrOTOBKA K €IMHOMY rOCY/IapCTBEHHOMY 3K3aMeHY;
e (opmupoBaHHe MOHMMAHMS BO3MOKHOCTH MCIOJIb30BaHUS TPUOOPETEHHBIX
3HAHUU U YMEHUH B IPAKTHUECKOH EATEILHOCTH U MIOBCETHEBHON KU3HU.

Bripaxxenuss u ux npeoOpa3zoBaHusi. byKBeHHbIE BbIpakeHUs. UucioBoe
3HaueHHe OYKBEHHOrOo BbIpakeHUdA. JlomycTuMble 3HAUY€HUS [EPEMEHHBIX,
BXOJSIIMX B alreOpanyeckue BblpakeHUdA. [loacTaHOBKA BBIpaKEHUU BMECTO
nepeMeHHbIX. PaBeHCTBO OYKBEHHBIX BbIpakeHHMM. T0OXKJIECTBO, J10KAa3aTEIbCTBO
ToxxknectB. [IpeoOpa3zoBanusi BeIpakeHHil. CBOICTBA CTEMEHEH C IEIBIM
nokasaresneM. MHorowieHsl. Cl0KeHHEe, BBIYUTAHUE, YMHOKEHHE MHOTOUYJIEHOB.
@opMyJIbl COKPAILIEHHOTO YMHOXEHUS. Pa3iiokeHne MHOTOWIEHa Ha MHOKHUTEIH.
KBanpaTtuelii TpexunieH. Bwloenenue noanozo keadpama 6 K8AOPAMHOM
mpexunerne. Teopema Buera. Paznoxxenue kBagpaTHOro TPEX4JIEHA HA JIMHEUHBIE
MHOXHUTETU. MHOTOWIEeHBI C OJHOM nepemMeHHoi. CTeneHnb MHOrowieHa. KopeHb
MHoOroujieHa. AnreOpanueckas apoOb. CokpamieHue apooOeit. JlecTBus ¢
anredpandeckuMu Apo0siMu. PanroHanbHble BRIpaXKEHUS U UX MPeoOpa30BaHMUs.
CBoiicTBa KBaJIpaTHBIX KOPHEH U UX MPUMEHEHUE B BEIYUCIICHUSX.



YpaBHeHusi. YpaBHEHHE C OJHOM TniepemeHHOW. KopeHb ypaBHeHus.
JIuneiinoe ypaBHeHue. KBagpaTtHoe ypaBHeHue: (popMyiia KOpHEH KBaJpaTHOTO
ypaBHEHMs. PenieHne pauvOHAIBbHBIX YpaBHEHUN. Pelienre ypaBHEHUN BBICIINX
CTEIIEHEW; METOAbl 3aMEHbl IIEPEMEHHOM, pAa3J0KEHUS Ha MHOXKUTEIH.
YpaBHeHHE ¢ JIBYMs IIEPEMEHHBIMM; PEIICHUE YPAaBHEHHUS C  JByMs
IIEPEMEHHBIMM.

Cucrembl ypaBHeHmid. PemieHue cucrembl ypaBHeHud. CucremMa JIBYyX
JIMHEHHBIX YPaBHEHUW C JABYMs IIEPEMEHHBIMM; pPELICHUE II0JACTAHOBKOM U
anredpanvyeckuM CIIOXKEHUEM. YPpaBHEHHME C HECKOJbKUMHU TE€PEMEHHBIMH.
Pemenne HeMMHENHBIX CUCTEM. Pewienus ypasHenull 8 Yeavlx Yuciax.

HepaBencrBa. HepaBeHCTBO ¢ oJHOM mepeMeHHOM. PemeHne HepaBeHCTBaA.
JIuHeHbIE HEpaBEHCTBA C OJHOM IIEPEMEHHOM M HMX cucTeMbl. KBanparHbie
HepaBeHCTBa. Pewenue OpooOHo-nuHelnbix Hepagencmas. YnciaoBble HepaBEeHCTBA
U UX CBOICTBA. [JoKkazamenbcmeo yuciosvix u aneedpauieckux Hepagencms.

®Oyukuuu. [lonstue ¢pynkuun. Obnacte onpeneneHuss GyHkuu. CriocoObl
3amanus ¢GyHkuuu. ['paduk dyHKIHH, Bo3pacTaHWe W yObIBaHUE (DYHKIIUH,
HauOoJbIllee ¥ HAaUMEHbIIIee 3HAYCHUS! (PYHKIMU, HYJIU (PYHKIIUH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA. UTeHue rpadukoB (QyHkui. DyHKIHUHU, ONHUCHIBAIOIINE
PSIMYIO U 00paTHYIO MPONOPIHOHATIBHYIO 3aBUCUMOCTH, UX rpaduku. Jluneitnas
bynkuus, ee rpaduk, reoMeTpuyeckuii cMbica kKoddduimentos. ['mmepOona.
KBagpatuunas ¢ysknusa, ee rpadux, mnapabona. KoopauHatbl BepUIUHBI
napabosnbl, ocb cumMmerpuu. Cmenennvle @QyHKYuU ¢  HAMYPATbHLIM
noxaszamenem, ux epaguxu. I'pabuku GyHKIUN: KOpEeHb KBaJpaTHBIM, KOPEHb
KyOuueckuid, MonyJyib. Mcnonp3oBanue TpadukoB (QYHKIMH JUIsl peLICHUS
ypaBHeHUH U cucteMm. [lpumMepsl rpapuyeckux 3aBUCHUMOCTEH, OTpa)arolux
peasibHbIe TPOIECCH: KoJIeOaHHe, MOKa3aTeNbHBIM pOCT. Yucnosvie @ynxkyuu,
onucwigarowue 3mu npoyeccwvl. llapannenvuviii nepenoc epagukos 6001b ocel
KOOPOUHAM U CUMMEMPUSL OMHOCUMETILHO OCEl.

Koopaunarel u rpaguku. M3o0paxeHue uucesn ouykaMu KOOPAUHATHOM
npsMon. ['eoMeTpuYecKuil CMBICT MOZYJIA YHCIA. YUCIOBBIE IPOMEKYTKH:
UHTEpBAJ, OTPE30K, Jyd. Dopmyra paccmosHus MexHcoy  MmMOUKaAMU
KOOpOUHAmMHOU npsamou. JIekapTOBbl KOOPAMHATHI HA TJIOCKOCTH; KOOPAUHATHI
Toukn. Koopaunatel cepennHbl oTpe3ka. Popmysia pacCTOSHUS MEKIY IBYMs
TOYKAMH IIJIOCKOCTH. YpaBHEHHE MPsIMOW, YIJIOBOM KOd(D(UIMEHT NpsMOi,
YCJIOBUE MAPAIIIENBHOCTH MPSIMBIX. Y PaBHEHHE OKPYKHOCTH C LIEHTPOM B Hayaje
KOOpAWMHAT u 6 .Jwbou 3adaunHoll moyke. I'paduueckas HWHTEpIpeTaLUs
YpaBHEHUI C JABYyMS IEPEMEHHBIMH M HMX CHUCTEM, HEPABEHCTB C JBYMS
MIEPEMEHHBIMU U UX CUCTEM.

Apudmernyeckasi U reoMerpuyeckasi nporpeccuu. [loHsTtue yucioBon
nocneaoBareabHocTd.  Dopmynsl  obOmiero  wieHa — apudmeruyecko  u
TCOMETPUYECKON  TPOTPECCHi, CYMMBI  TEPBBIX  HECKOJIBKHX  YJIICHOB
apuMeTnyecKoi u reoMeTpruecKoil mporpeccuii. CIoKHBIE TPOIICHTHI.

Pelienne TeKCTOBBIX 3aja4 ajredpamveckum cmocodom. Ilepexom ot
CIIOBECHOW  (POPMYJIMPOBKH  COOTHOIICHHWH  MEXAy  BeJIMYMHAMH K
anreOpanyecKoi.

DJjieMeHThl  JIOTUKH, KOMOMHATOPHUKH, CTATHCTHKM ¥  TEeOPHH
BEPOSATHOCTEM.



OnpeneneHus, JJ0Ka3aTelIbCTBA, AKCUOMBI U TEOPEMBI,  CJIEACTBUS.
Koutpnpumep. JlokazarenbctBo oT npoTuBHOro. IIpsmas u obpatHas T€OpeMBI.

Mnuooxcecmeo. Dnemenm muoxcecmea, noomuoxcecmeo. Qb6veouHenue u
nepeceueHue  MHodxcecms.  Juacpammer  Dinepa.  Ilpumepsl  pemieHHS
KOMOWHATOPHBIX  3aJad4: Tmepedop  BapwaHTOB, TMPaBUJIO  YMHOXKCHHS.

Cratuctuueckue nansbie. [IpencraBieHne MaHHBIX B BUJE TAOJIHI, TUATPAMM,
rpadgukoB. Cpennuwe pesyiabTaThl u3MepeHuid. lloHATHE O CTaTHCTHYECKOM
BBIBOZIC HAa OCHOBE BBIOOpKU. [loHSTHE W TpUMEpHI CIIy9alHBIX COOBITHIA.
Yactora cOOBITHS, BEPOSTHOCTh. PaBHOBO3MOKHBIE COOBITHS M TOJCYET UX
BepOATHOCTHU. [IpencraBienne o reoMeTpuyecKo BEPOSITHOCTH.

Heaun uzyyenus:
OBJIaJICHHE CHCTEMOW MATeMAaTHYeCKUX 3HAHUW W YMEHUW, HEOOXOAMMBIX IS
MPUMEHEHUSI B MPAKTHUYECKON JESITEIbHOCTH, H3YYEHUS CMEKHBIX JIHUCIUIUINH,
MPOJOKEHUS 00pa30BaHUS;
HHTEJUIEKTYyaJIbHOe pa3BUTHE, GOPMHUPOBAHUE KAYECTB JIUYHOCTH, HEOOXOIUMBIX
YEJIOBEKY JJIsl MOJTHOLIEHHON KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTb
MBICTTH, KPUTUYHOCTh MBIIUICHUS], UHTYHUIUS, JOTUYECKOE MBIIIJICHUE, AJIEMEHTHI
AITOPUTMUYECKON KYJIbTYpPbhl, TPOCTPAHCTBEHHBIX MPEACTABICHUM, CIIOCOOHOCTh K
MPEOJOJIEHUAIO TPYIHOCTEM;
¢popMupoBanue npeacraBjeHni o0 wuACIX W METOJAX MaTEMAaTHUKU Kak
YHHUBEPCAIBHOTO $3bIKa HAYKH W TE€XHHKH, CPEJICTBA MOJICIUPOBAHUA SBJICHUU U
IIPOLIECCOB;
BOCIIMTAHME KYJIbTYypbl JIMYHOCTH, OTHOIICHUS K MaTEeMaTHKE KakK K YacTh
00111e4eI0BeUeCKON KyJIbTYPhl, TOHUMAHUE 3HAYUMOCTH MaTeMaTHUKU I HAy4HO-
TEXHUYECKOT'0 MIPOrpecca;
Pa3BUTHE BHIYUCIUTEIBHBIX U (HOPMAIBHO-OTNIEPATUBHBIX ANTeOpanvdecKuX YMEHHM
0 YPOBH$, IO3BOJSIIOLIETO YBEPEHHO MCIIOJIb30BATh MX IIPU PELICHUHM 3a/4a4
MaTeMaTUKd M CMEXKHBIX TpeaMeToB ((u3uka, XuMuUs, OCHOBBI MH(POPMATUKH H
BBIYMCIUTEILHON TEXHUKH), YCBOCHHE armmapara ypaBHEHHH M HEPaBEHCTB Kak
OCHOBHOTO CpPE€ACTBA MATEMATUYECKOTO MOAECIUMPOBAHUS MPUKIAAHBIX 3a/aady,
ocyllecTBIeHUE (DYHKIIMOHAIBLHON MOATOTOBKHU IIKOJBHUKOB. B Xone wu3ydeHus
Kypca 00ydaroniyecs OBJaJIeBatOT MPUEMAMH BEIYMCIICHUN Ha KAJIBKYJISITOPE.

«Ilnanupyembie pe3yJbTaThl H3yYeHHUS MPOTPAMMbBD).

«Y4eHUuK HAYYUTCH «Y4eHHuK IMOJIYYUT BO3ZMOKHOCTD

HAYYHUThCS.
1 )ucnonb3oBath HavyaJibHbIe | 1) pa3BUTh MpEACTaBICHUE O YHUCIE U
IpeICTaBIICHUS 0 MHOKECTBE | UACIOBBIX CHCTEMAaX OT HAaTypaJbHBIX J10

JNENUCTBUTEIbHBIX YUCEIL;
2) BIAAETh MOHATUEM KBAJPATHOTO KOPHSI,
MIPUMEHSTh €r0 B BEIYUCICHUSX.

NEHCTBUTENBHBIX YUCEN; O POJIM BBIYUCICHUM
B UEJIOBEUECKOM ITPAKTUKE;
2) pa3BUTh U yIIyOUTh 3HAHUS O ACCATUYHOU

3) ucnonp30BaTh B XOJI€ PEUICHHUS 3ajad | 3alucCH JNEHCTBUTEIBHBIX qucen
AJIEMEHTApHbIC NpeACTaBICHHUS], | (IEPUOIUYECKUE u HETMEePUOIUYECKHE
CBSI3aHHBIC c NpUOIMKEHHBIMU | IPOOH).




3HAYCHHUAMHU BCIINYHH.

4) BBITIOJIHATD npeobpa3oBaHus
BBIPOXKEHUH, COAEpXKAIIUX CTENEHH C
HEeIBIMU  TIOKa3aTesIMH W KBaJpaTHBIC
KOpHH;

5) BBITOJIHATD TOKJICCTBECHHbBIE
npeoOpa3oBaHus paloHaIbHbBIX

BBIPAKEHUN HA OCHOBE INPAaBWJI JCHCTBUU
HaJl MHOTOWICHaMH M aJlreOpanyecKUMH
Ipo0sMu;

6) pemiaTb OCHOBHbBIE BUJIbI PAIIMOHATIBHBIX
YpaBHEHHM C  OJHOM  TEPEMEHHOM,
CUCTEMBI JIByX YpPaBHEHUUW C JBYMS
IIEPEMEHHBIMU;

7) NOHUMAaTh ypaBHEHHE KaK BayKHEUIIIYIO
MaTeMaTUYECKYH MOJEIb Ul ONUCAHUSA U

W3YUYeHUsI  Pa3HOOOpa3HBIX  pPEabHBIX
CUTyallWii, pemaTh TEKCTOBbIC 3ajJauu
anreOpandyecKuM METOJIOM;

8) MPUMEHSITh rpadguueckue
MIPEICTABIICHHUS TUTST WCCJICIOBAHMS
yYpaBHEHUH, WCCICIOBAHUA W PEIICHUS
CUCTEM YpPaBHEHUI c IBYMS
MepEMEHHBIMHU.

9) pewmarp JHMHEWHBIE HEPABEHCTBA C
OJHOM TMEPEMEHHOM W WX CHUCTEMBI;
pemarb  KBaApaTHbIE HEPABEHCTBA C
OTOpOM Ha rpaduueckue mpeICTaBICHUs;

10) mpumeHsTH anmapar HEpaBeHCTB IS
peuIeHus 3aj1ad U3 pas3lInyHbIX pa3JelioB

Kypca.
11) crpouts rpaduKud 3JIEMEHTAPHBIX
dyHKIUH; HUCCIIeN0BaTh CBOMCTBaA

YHUCIOBBIX (PYHKIMI Ha OCHOBE M3y4YEHUs
MOBE/ICHUS UX IPa(UKOB;

12) nonnMaTe (QYHKIUIO KaK Ba)KHEHIIYIO
MaTE€MaTUYECKYI0 MOJENb [JIsl ONHUCAHUS
IIPOLECCOB U SBICHUM OKPYXKAaroOIIEro
MUpa, IPUMEHITh (PYHKIIMOHATIBHBIN SI3BIK

IS OMMCaHUS U UCCJIEI0BAHHUS
3aBUCUMOCTENl  MEXIy  (PU3NYECKUMHU
BEJIMYMHAMU.

13) moHMMaTh W HCIOJB30BAaTh S3BIK
MOCJIEA0BATEIBHOCTEN (TepMUHBI,

CUMBOJIMYECKUE 0003HAYECHUSA);
14) npumeHsTh (GOPMYIbI, CBSI3aHHBIE C
apu(METUYECKOM U TeOMeTPUUYECKOM

3) MOHATH, YTO YKMCIIOBBIC JaHHBIC, KOTOPHIC
UCIIOJTB3YIOTCS TUTS XapaKTePUCTHKU
O00OBEKTOB OKPYKAIOMIETO MHUPA, SBISIOTCS
IPEUMYIIIECTBCHHO MPUOIMKEHHBIMH, YTO 10

3anucu MPUOJIKEHHBIX 3HAYCHUH,
COZEpKAIINXCSA B nHOOPMAITMOHHBIX
VMCTOYHHMKAX, MOKHO CYyJUTh O MOTPEUIHOCTH
NPUOJINKEHUS;

4) Hay4yuThCA BBINOJHATH MHOTOIIArOBbIE
npeoOpa3zoBaHus pPalMOHAIIBHBIX
BBIpQXEHUN, TPUMEHSS IIUPOKUM HaOOp
CIIOCOOOB M MPUEMOB;

5) MIPUMEHATh TOXJICCTBCHHBIC

npeoOpa3oBaHusl JUIA pEIICHHUs 3aaad  H3
pa3TUYHBIX pa3/eloB Kypca (Hampumep, Jis
HAaXOXJEHUS  HAMOOJBIIET0/HauMEHBIIIETO
3HAYEHUS BBIPAYKEHHUS ).

6) cUCTEM ypaBHEHHI; YBEPEHHO IMPUMEHSTh
anmapar  ypaBHEHMH IS peIIeHUs
pa3HOOOpa3HBIX 3alady U3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, TPAKTHUKH;

7) NpUMEHATHh rpadUuyecKre Mpe/ICTaBICHUS

JUISL  MCCIIEIOBaHUS ypaBHEHUH, CHUCTEM
ypaBHEHUH, coJiepKalIux OyKBEHHbIE
KO3 PULTUEHTHI.

8) pazHOOOpa3HBIM MPUEMAM JJOKA3aTEIhLCTBA
HEPABEHCTB; YBEPEHHO NPHMEHSTH armapar
HEPaBEHCTB ISl pEUICHUs Pa3HOOOpa3HbIX
MaTEeMaTUYECKUX 3a7a4 M 3a/1a4 U3 CMEKHBIX
MPEIMETOB, MIPAKTUKH;

9) npuMeHATh rpaduyuecKre MpeICTaBICHUS

JUISL  WCCJEOBAaHUS HEPAaBEHCTB, CHUCTEM
HEPAaBEHCTB,  COJAEpXalMUX  OyKBEHHbIE
KOX(PUITUCHTHI.

10) npoBOAUTH HCCIIEOBAHUSA, CBA3aHHBIE C
U3y4YECHHEM CBOMCTB (DYHKIUI, B TOM YHUCIIE C
UCITOJIb30BAaHUEM KOMITBIOTEPA; HA

OCHOBE TpauKOB H3YUYEHHBIX (QYHKIHN
CTPOUTH OoJiee CIOXKHBIE TpaPuKu (KyCOUHO-
3aJlaHHbIE, C «BBIKOJIOTBIMW» TOYKAMU U T.
I.);

11) pemarb KOMOWHUpPOBAaHHBIE 3a7aud C
IpUMEHEHHEM (OpMyJI N-rO YjeHa U CyMMBbI
IEPBBIX N UIEHOB apU(PMETHUYECKOH U
reOMETPUYECKOI MPOrpeccuil, MpUMEHss IpU
3TOM anmnapar ypaBHEHUIN U HEPaBEHCTB;

12) noHUMATh  apUPMETUYECKYID |




IIPOrPECCUSIMH, U amnmnapar,
c(OpPMHUPOBAHHBIN TIPU U3YYEHUU JPYTHX
pa3esioB Kypca, K perieHuIo 3a/1a4y, B TOM
YHCJIe C KOHTEKCTOM U3 PEabHOM KU3HHU.

15) HayuuTCs MCHOJIB30BaTh MPOCTEUILINE
CrOoCOOBI  MPEJCTABICHUS W  aHalu3a

TE€OMETPUUYECKYIO0 TIPOTPECCUH Kak (pyHKIHUU
HATypaJTLHOTO apryMeHTa; CBSI3BIBATH
apuPMETHICCKYIO TPOTPECCUI0 C JIMHCHHBIM
pocTom, Tre€OMETPUUECKYIO — C
HKCIIOHEHITUATILHBIM POCTOM.

13) mnpuoOpecTd mEpBOHAYATIBHBIA  OMBIT

CTaTUCTUYECKUX JTAHHBIX. OpraHu3aluu coopa JAHHBIX npu
16) HaXOIUTh OTHOCHUTEJBHYIO YaCTOTY U | IPOBEACHUU ornpoca OOIIECTBEHHOT'O
BEPOSITHOCTh CITy4aliHOTO COOBITHSI. MHEHHUS,  OCYIIECTBISATh WX  aHAJU3,

17) pemarb KOMOWHATOpPHBIE 3ajJlaud Ha

NPEACTABIATh PE3yNbTAaThl OMpOca B BHUC

HaXOXKJIE€HUE  4Yuciia OOBEKTOB  WIHU
KOMOUWHAIIUNA

TaOJIMIIbI, AUATPAMMBI

14)  npuobpect  ONBIT  MNPOBEICHUS
CIIy4yalHBIX SKCIEPUMEHTOB, B TOM YHCIE C
MOMOILbIO KOMITBIOTEPHOT'O MOJIEIUPOBAHMUS,
WHTEPNPETALNN UX PE3YJIbTaTOB
15)HayuuTbCcsi HEKOTOPBIM  CIEUATbHBIM
npuéMam pelieHuss KOMOMHATOPHBIX 3a/1a4.

YUYEBHO-METOJANYECKHE CPEICTBA OBYUEHUSA
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e AprtionsH E. b., Bonosuu M. b., I'nazkos 1O. A., Jleutac I'. T
MaremaTuyeckue AUKTaHThl Ju1s 5-9 kiaccoB. — M.: [IpocBemenue, 1991.

e 3paBuu A. U., Hlnsanoukux JI. 1. KoHTposbHBIE M IPOBEPOUHBIE TIO anredpe
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e Komsarun FO. M., Cugopos 0. B. U3yuenue anredpsl B 7-9 kitaccax. — M.:
[Ipocemenune, 2002.

e Maremaruka. ExxeHenenpHoe yaeOHO-METOIMUECKOE MTPUIIOKEHUE K Ta3€Te
«ITepBoe ceHTAOPs».

o JL.®. [InuypuH. 3a ctpanunamu yyeonuka anreopst. M.,1990r.

e Maremaruka B mkoje. HaydHo-TeopeTu4eCcKui 1 METOANYECKUI Ky pHAIL.

o JLLA. AnekcanapoBa AnreOpa camocTosiTeIbHBIE pabOTHI 9 Kitacc.
«Muemo3una»,2005r.
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e yyeOHUK «Anrebpa-9» A.I'.MopakoBud u 3agaunuk «Anredpa 9» A.T.
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T.H. Mumyctuna, E.E. Tynpunnckas, «Muaemo3una»,2001r.

e H.II. KoctpukuHa. 3aaun MOBBIIICHHOW TPYAHOCTH B Kypce anreopsl 7-9
KJIACCOB.

o COOpHUK 3a/IaHHI JIJIs1 TPOBEICHUSI MICHbMEHHOTO dK3aMeHa 1o aireope 3a
Kypc ocHOBHOM 1iKoJbl. 9 kiacc / JI. B. Ky3nenosa, E. A. bynumosuy, b. I1.
[Turapes, C. b. CyBopoBa. — 7-e uza. crepeoturt. — M.: [poda, 2004.

e Kysnenona JI. B. u ap. COopHUK 3a1aHu AJ1s1 HOATOTOBKH K
roCy1apCTBEHHOM UTOTOBOM arrectauuu B 9 kiacce. - M.: [Ipoceemienue,
20009.

e (COopHUKHU KHUT st ToAroToBKe K ['MA u HayyHO-TIOMY IsSIpHOM
JUTEepaTyphl (COOpaHHAs YUYUTEIEM KOJUIEKIUS KHUT B JIEKTPOHHOM BU/IE
no noaroroBke k 'MA nHa guckax CD ¢ pa3nuyHbix 06pa3oBaTeIbHbBIX
caiitoB, Hanpumep, http://www.alleng.ru/edu/math3.htm,
http://eek.diary.ru/)

Jiis nHbOPMaLMOHHO-KOMIIBIOTEPHOM MOJACPKKN Yy4eOHOTO Ipolecca

IIPEAINOJIAraeTCsl UCIOIb30BAHNUE CIAEAYIOIIMUX TPOrPAMMHO-TIEArOTUYECKUX

CPEJICTB, pEAIM3yEeMbIX C TOMOIIBIO KOMIbIOTEPA:

e «1C: Ob6pazoBarenbHas kouiekuus. [Inanumerpus, 7-9 k.,

e «boublias 351eKTpOHHAS AETCKAs SHIUKIIONEIUS IO MATEMATUKEY,

e «lC: IlIkoma. Matematuka, 5 — 11 k1. ITpakTukym»,

Jlist obecneyeHus II0JOTBOPHOT0 Y4eOHOro npouecca npeanoiaraeTcs

MCIOJIb30BaHNE MH(POPMAIIUN U MaTEpPUAIIOB clieAyomux NHTepHeT — pecypcos:

. MunuctepcTBO oOpazoBanus PO

http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

. TectupoBanue online: 5 - 11 kiaccsl

http://www.kokch.kts.ru/cdo/

http://uztest.ru/

. [lenarornyeckas Mactepckasi, ypoku B IHTEpHET 1 MHOTO€ IpYTroe

http://teacher.fio.ru
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http://pedsovet.org/
http://www.uchportal.ru/

. Hogsie TexHOIOTHH B 00pa30BaHUU
http://www.sumirea.ru/narticle702.html
http://www.int-edu.ru/

. Merasuuuknonenus Kupunna u Medoaus
http://mega.km.ru
. CalThl « DHIMKIONEANN SHIUKIONEIUID), HAIPUMED:

http://www.encyclopedia.ru/

Cucrema olleHKY 3HAHUMN ydaluuxcsl.

Ouemca YCHMHbBIX omeemoe yuanuiuxc.

Ouenka S cTaBUTCS B TOM Clly4ae, €CJIA YYalUKUCs AEMOHCTPUPYET MOJHOE MOHMMAaHUE
CYTU TEOPUHU U CBOOOIHO ONEPUPYET €, TBOPUYECKU MPUMEHSIET TEOPETUUECKUE 3HAHUS Ha
npaktuke. [lpu pemennn 3amay HaOMIOJAIOTCS YETKO OCO3HAHHBIE NeicTBHs. Peraer
HeCTaHJapTHbIe 3amayd. He  jgomyckaeT  BBIYMCIUTENBHBIX — OMIMOOK.  YMeer
CaMOCTOSITENIPHO ~ MOJIy4aTh 3HaHUsA, paboras C JOMOJHUTEIBHONW JIUTEpaTypoi
(y4eOHHUKOM,KOMIIBIOTEPOM, CIIPABOYHOM JIUTEPATYPOHt)

Ouenka 4 craBUTCS B TOM Clly4ae, €CJIM OTBET YYEHUKA YJIOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha OLIEHKY 5, HO 0€3 MCIO0JIb30BaHUSI COOCTBEHHOT'O MJIaHa, HOBBIX
npuMepoB, 0e3 MPUMEHEHUs 3HAHUW B HOBOM CUTyalluu, 0€3 MCHOJb30BAHMS CBS3EH C
paHee HW3Y4YEHHBIM MaTepHalioM, YCBOEHHBIM NpU HM3Yy4YEHHHM JApYyTruX MpeameToB. He
3alyMbIBasICh pEIIaeT 3aJauyd IO H3BECTHOMY aJrOPUTMY, MPOSBISET CHOCOOHOCTH K
CaMOCTOSITEIIbHBIM BhIBO/IaM. J[OMyCKaeT BHIYMCIUTEIbHBIC OITMOKHA KpaHe PeIKo U, eCliu
yYaIuiicst TOMYCTUJI OJTHY OITUOKY Wi He 0oJiee BYX HEIOYETOB, TO MOXET HCIPABUTH
MX CAMOCTOSITEIIbHO WJIU C HEOOJIIIONW MOMOIIBIO YUUTEJIS.

OHCHKa 3 craBUTCA B TOM ciIy4dac, cClu yanHﬁCH 3aIlIOMHUAIJI 6OJII>IHy}O qacCTb
TCOPECTHYICCKOIO MaTcpHrala, oe3 KOTOPOI0 HCBO3MOXXHA ITPAKTHYCCKas pa60Ta
1o TemMe. Pemaer caMoCTOATEILHO TOJILKO TE IMPAaKTHYCCKUEC 3aJja4i, B KOTOPLIX
M3BCCTCH aJIropuT™M, a OCTAJbHBIC 3aJaHHud MOXKCT BbBIIOJIHUTL TOJBKO C
IMOMOIIBIO YUHUTCIIA U YHAIIIUXCA. I[OHYCK&GT MHOTO BEIYHUCIIUTEIIBHEIX OITHOOK.

OrmeHnka 2 CTaBUTCS B TOM Cllydae, €CJId yUYalluicsl He OBJIa/Ies OCHOBHBIMU 3HAHUSMHU B
COOTBETCTBUH C TPEOOBAHUSIMHU U JIOMYCTHJI OOJIBIIIE OMMOOK M HEIOYETOB, YEM
HEO0OX0MUMO I OleHKH 3. He MOXET BBIMOTHUTH HH OJHOTO IPAKTHYCCKOTO
3aJIaHusl C PUMEHEHHEM JIAHHON TEOPHH.

0uem<a RUCOBMEHHBIX KOHRMPOJIbHbIX paﬁom.

Onenka 5 cTaBUTCS 32 padOTY, BBIOJHEHHYIO TIOJIHOCTBIO O€3 OITMOOK 1 HEJIOUECTOB.

* B JIOTHYECKHUX PACCYKIECHUAX U 0OOCHOBAHUH PEIIECHHUS HET TPOOEIOB U OMINOOK;

* B PEIICHUN HET MAaTEeMaTHICCKUX OMMOOK (BO3MOYXKHA OJ[HA HETOYHOCTh, OTIMCKA,
KOTOpasi He SIBJISICTCS CJIC/ICTBUEM HE3HAHUS WJIM HENIOHUMAaHUs y4eOHOT0 MaTepraa).

Onenka 4 ctaBuTCS 3a pabOTY, BHIIIOJIHEHHYIO TIOJTHOCTHIO, HO:

* paboTa BBINOJIHEHA IOJHOCTHIO, HO 0OOCHOBAHUS 111ar0B PEIIEHUs HEA0CTaTOUHBI
(eciu yMeHue 00OCHOBBIBATh PACCYKICHUS HE ABIISJIOCH CHIEUAIBHBIM 00bEKTOM
IIPOBEPKHU);

* TOMYLIEHbI OJIHA OUIMOKA MJIM €CTh J1BA - TPU HEJIOUETA B BBIKJIAJIKAX, PUCYHKAX,
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yepTekax Win rpadukax (€ciu 3TU BUIBI padoT HE SIBISIIMCH CHEIMAIbHBIM 00bEKTOM
IIPOBEPKH).

Ouenka 3 craButcs 3a pabOTy, BBITIOJIHEHHYIO Ha 2/3 Bcelt pabOThI TPaBUILHO
® TIpu JOMYIIEHUH He OoJiee OHOM rpy0Ooii oImmOKH, He 0osiee TpeX HerpyObIx
oImMOOK, OJTHON HerpyOoi OIMOKU U TPEX HEJ0UETOB,
® [pU HAIMYUH YETHIPEX-TISTH HEIOUYETOB.
® JIOMyIIEHO 0oJiee OTHOM OMMUOKH Wi OOJIee NBYX - TPEX HEMOYETOB B BBIKJIA/IKAX,
yepTekax WM rpadukax, Ho oOydJarontuiics oo61agacT 00sg3aTeIbHBIMA YMECHUSIMH
10 IPOBEPSIEMON TEME.

Ouenka 2 craButTcs 3a paboTy, B KOTOPOMH:
® YHCJIO OMUOOK U HEAOYETOB MPEBBICUIIO HOPMY JIJISl OLEHKH 3 MU TIPABUIILHO
BBHITIOJTHEHO MeHee 2/3 paboThl;
® JIOMYIICHBI CYIIECTBEHHBIC OMIMOKH, ITOKA3aBIKe, 9TO 00yJaroIuiics He 00IagaeT
e 00s3aTEIPHBIMA YMEHHUSMH T10 TAHHOW T€ME B TTOJTHOU Mepe.

YUYEBHO-TEMATUYECKUM IJIAH

Ne HaumenoBanue pasaeii, TeM Beero KoHTpoJubHbIE
padoThl

1 PannoHa/ibHbIE HEPABEHCTBA U UX CUCTEMBI 14 1

2 | Cuctembl ypaBHEHUH 18 1

3 | YmcnoBbie hyHKIIUU 24 1

4 | Ilporpeccun 14 1

5 | DnemeHTbl KOMOMHATOPUKHU, CTATUCTUKH U 20 |

TEOPHUH BEPOSITHOCTEM
6 | [loBTOpeHHE — MOJArOTOBKA K 9K3aMEHY 12 1




TemaTHuyeckoe NVIAHUPOBAHUE

Ne Conep:xanue Koua- | Xapakrepucruka Cpoxn Cpokn
MMYHKT yueOHOro BO OCHOBHBIX BH/IOB NMPOXO0K/ACHU | MPOXOKICHU
a Marepuaja yaco eI TeJIbHOCTH Sl 10 IJIAHY 1 mo pakTy
B YUEeHUKA
(Ha ypoBHE y4eOHBIX
neicTBH)
['naBa 1. [IpuBOAUTH PUMEPBI
ParnmonanbHbie KOHCUYHBIX U
HEPABEHCTBA U UX 0ECKOHEYHBIX
CHUCTEMBI 14 | mHOXkecTB. Haxonute

1 JIuueiinoie u 00beIMHEHHUE U
KBaJ[paTHbIE IIepEeCEYEHUE
HEPABEHCTBA KOHKPETHBIX
(moBTOpEHHE) 2 MHOXECTB, Pa3HOCTh

2 ParnmonanbHbie MHOECTB.
HEPABCHCTB 4 [IpuBOAMTH PUMEPHI

3 MHoxecTBa 1 HECJI0KHBIX
onepaunyu HaJl HUM 3 KJacCH(UKaIui.

4 CucreMbl NmmroctpupoBath
panroHaIbHBIX TCOPETUKO-
HEpPaBCHCTB MHOXCCTBCHHBIC
KOHTpOJIBHaH IIOHATHSA C IIOMOIIIBIO
paGoTa No 1 KpyroBs Gﬁnepa.

Hcnonb3oBathb
TEOPETUKO-
MHOXECTBEHHYIO
CHMBOJIMKY U SI3BIK
MIpY PEILICHUY 3a/a4 B
XOJI€ U3YUYCHUS
Pa3IUYHBIX pa3JIeJIOB
Kypca. Mcnonp30BaTh
B MUCHbMEHHOU
MaTeMaTHUYCCKOM
peuu 0003HaYEHUS U
rpaduueckue
M300paKeHUs
YHUCJIOBBIX MHOKECTB,
TEOPETUKO-

4 MHO>KECTBEHHYIO

1 CHMBOJIUKY.
Pacno3naBath
JIMHEWHBIC U
KBaJIpaTHbIE

HepaBeHCTBA. Pemath
JIMHEMHEIE,




KBaJ[paTHBIC U
IpoOHO-

parroHa bHbIE
HEPAaBCHCTBA U UX
CUCTEMBI

['naBa 2. Cucrembl
YpaBHEHUU

18

()}

OCHOBHBIC TTOHSITHUS

MeTtobl peleHus
CHCTEM ypaBHECHUH
KonTposbHas
pabota Ne 2

A\ [

—

CucremMsbl
YPAaBHEHUM KaK
MaTeMaTUYECKUE
MOJIEIHN PEATbHBIX
CUTyalUuu
(TEeKCTOBBIC 3a/1a4H )

Onpenensite,
ABJISIETCA JIU T1apa
YuUCeJl peIICHUEM
JAHHOTO YPaBHEHUS C
IBYMs IEPEMEHHBIMU;
MIPUBOJIUTH MPUMEPHI
peLIEeHU ypaBHEHUN
C AByMS
MePEMEHHBIMHU.
Ctpouts rpaduku
YPaBHEHUH C ABYMS
MIEPEMEHHBIMH.
[Pemiath TUHEHHBIC
ypaBHEHUS U
HECJIOKHBIE
YpaBHEHHUS BTOPOH
CTEIEHHU C IByMsI
MepEMEHHBIMU B
LIEJIBIX YUCTIaX. |
[M300paxkath Ha
KOOPAWHATHOU
IIJIOCKOCTH
MHOKECTBA TOYEK,
3a/1aBa€MbIX
HEPABEHCTBAMH C
IBYMsI IEPEMEHHBIMU
U UX CUCTEMAMH.
OnuceiBaTh
anredpandecKn
o0nacTu
KOOPAWHATHOU
IJI0CKOCTH. | Pemiats
CUCTEMBI JIBYX
YPaBHEHHU C ABYMsI
IEPEMEHHBIMU
METOO0M
NOJCTAaHOBKH,
METO0M
anreOpanyecKkoro
CJIOKE€HUSI, METOJOM
BBEJICHHUS HOBBIX
MIEPEMEHHBIX.
Hcnonbs3oBath




(YHKITMOHATILHO-
rpaduueckue
MIPEACTABICHUS JIJISI
perieHus u
HCCJIETOBaHHSI CUCTEM
ypaBHeHu. Pemars
TEKCTOBBIC 3a/1a4u

anreOpanyecKkum
CIIOCOOOM:
MEePEXOIUTH OT
CJIOBECHOU
(bopMyITUpOBKHU
3a7a49u K
anreOpanyeckoi
MOJENH IIyTEM
COCTaBJICHUS
CUCTEMBI YPaBHEHUH,
peniaTth
COCTaBJICHHYIO
CUCTEMY yPaBHECHUH,
HHTEPIPETHPOBATH
pe3yJbTar
I'naBa 3. UucnoBbie 24 | BeiuuciasTh 3Ha4CHUS
dyHKIMHK (bYHKIMIM, 3aJaHHBIX
8 Omnpenenenne 4 (opmymamu (ipu
4HCII0BOI (DYHKIHUN. HEOOXOIUMOCTH
O0JacTh HUCIOJIL30BaTh
OIpEeIEICHHS. | | KaIbKynaTop);
O671aCTh 3HAYCHMIA COCTaBJmuTL TaOIUIIBI
GynKuun 3HA4YCHUN (PYHKITHH.
KoHTposbHas Borunciasats 3HaUCHUS
pabora Ne3 CTENEHHBIX (DYHKIIHIA
9 Crioco0sb! 3a1aHus 5 | C LeIbIM
byHKIMK ITOKA3aTeJICM.
10 CBoiicTBa (DYHKIHH 5 DopMyJIHPOBATH
& 5 I HUE K
11 | Yéruble u HeuétHple | 2 | ONPCACHICHHC KOPHA
dyHKIMH TpPEThEeH CTCTICHH,
KonTposbHas 1 HaXOJUTh 3HAUCHUS
pa6ora Ne 4 KyOMYECKUX KOPHEH,
- HCIIOJIB3YS TIPH
12 OyHKIMU y = Xn, n 2 Yy 1p
" HEOOXOIUMOCTH
€ N, ux cBOMCTBa U
rpabuxu KaJIBKYJISTOP.
13 DyRKIK Yy = X—1, 1 3 Borauciasate 3HaUCHUS
= x-n, H
v HKIIUU yX =3.
€ N, ux CBOWCTBA U by Y
CocTaBnsiTh TaOJIUIIBI
rpaduKu 8 .
” 3HA4eHUN (PYHKLNN;
14 Oyukims yx =3, eé 3
. CTPOUTH IpapuKu
CBOMCTBA U Tpaduk 1

KonTposbHas

CTETMEHHBIX (DYHKIUN




pabota Ne 5

C 1IEJIBIM
MOKa3aTelIeM,
byHkuM yx =3 u
KYCOUHBIX (DyHKIIHH,
OTHCHIBATH UX
CBONCTBA.
Ucnons3oBath
(yHKIMOHATBHYIO
CUMBOJIMKY JIJISI
3aMmuCH
pa3zHOOOpa3HBIX
(haKTOB, CBSI3aHHBIX C
paccMaTpUBaEMbIMHU
(GyHKIUAMH,
oOorarmiasi OIbIT
BBITIOJTHCHHSI
3HAKOBO-
CUMBOJIMYECKUX
JNEUCTBUM; CTPOUTH
peyeBbIe
KOHCTPYKITUHU C
HCITOJIh30BaHUEM
(yHKIIMOHATBEHOM
TEPMUHOJIOTHH.
Hcnons3oBath
KOMITBIOTEPHBIE
MIPOTPAMMBI JIJISI
UCCJIeI0BAHMUS
MOJIOKEHUS Ha
KOOPJIMHATHOM
IJIOCKOCTU IpaUKOB
(GhyHKIIUN B
3aBUCUMOCTH OT
3HAYEHUU

ko3 puIeHTOB,
BXOJISIIIINAX B
dbopmyiy.
Pacmio3naBaTns BUABI
U3y4aeMbIX (QyHKIUH.
Hcnons3oBath
(YHKITMOHATILHO-
rpaduyeckue
MPEACTABICHUS IS
penicHus u
WCCIIeIOBAHUS
ypaBHeHU. CTpOUTH
rpaduku QyHKIMI Ha
OCHOBE




npeoOpa3oBaHui
M3BECTHBIX Tpa(HKOB.

['naBa 4.
[Iporpeccun

14

15

Yucrosrwlie
MMOCJIEIOBATEIHHOCT
u

16

Apudmernueckas
IPOTrpeccust

17

['eomeTpuueckas
nporpeccuss8
KonTtponbHas
pabora Ne 6

IIprmensaTh
WHJIEKCHBIE
0003HaYCHUS,
CTPOUTH PEUEBBIC
BBICKA3bIBaHUS C
HCIIOJIb30BaHUEM
TEPMHHOJIOTHH,
CBSI3aHHOM C
TOHSATUEM YUCIIOBOU
MOCJIe0BATEILHOCTH.
Beruucnars dneHbl
MOCJIEA0BATEIBLHOCTE
M, 3aJaHHBIX
dbopmyII0ii n-ro YieHa
UJIU PEKYPPEHTHO.
YcranaBnuBarh
3aKOHOMEPHOCTbH B
MMOCTPOCHUU
MOCJIE0BATEILHOCTH,
€CJIU BBITIMCAHbI
IIEPBBIC HECKOJIBKO €€
yieHoB. 300paxarsb
YJICHBI
MOCJeA0BaTEILHOCTH
TOYKAMH Ha
KOOPJAMHATHOM
MJIOCKOCTH.
Pacrnio3naBatp
apu(PpMETUYECKYIO U
FEOMETPUYECKYIO
MPOTPECCUM TPU
Pa3HBIX crocobax
3a7aHus. BeIBOOUTH
Ha OCHOBE
JIOKa3aTeIbHbIX
paccyXaeHuu
dbopMyITel 00TIIETO
qjieHa
apuMEeTHIECKON U
F€OMETPHUUECKOMN
MPOTPECCUM, CYMMBI
IIEPBBIX N YJIEHOB
apuMEeTHIECKON U
r€OMETPUYECKON
MPOrPECCUM, pelIaTh
3a1a4H C




UCIIOJIb30BAaHUEM
TUX (HOPMYIL.
Paccmarpusats
MIPUMEPHI U3
pEAIIbHOM KU3HU,
WJUTIOCTPUPYIOTITHE
U3MEHEHHUE B
apupmMeTHIeCKOn
MpOrpeccui, B
reOMETPUYECKOU
MIPOTPECCHH;
n300paxarb
COOTBETCTBYIOIIHE
3aBUCUMOCTH
rpaduyecku. Pemath
3aJ1ay Ha CJIOKHBIC
MIPOIICHTHI, B TOM
YUCJIE 3a/1a4U U3
pEAIbHOM ITPAKTUKU
(c ucronbp30BaHUEM
KQJIBKYJISITOPA).

['maBa 5. DnemMeHThI
KOMOMHATOPUKHU,
CTaTUCTUKU U
TEOpUu
BEPOSTHOCTEU

20

18

Komb6unaropusie
3a7auu

19

Cratuctuka —
JA3alH
uHopmaruu

20

[Ipocrerimmue
BEPOSTHOCTHBIE
3aa4u

21

DKCIEepUMEHTAIbHBI
¢ TaHHbIE U
BEPOSITHOCTH
coOBITUI
KonTtponbHas
pabota Ne 7

Brimonuars nepedop
BCEX BO3MOKHBIX
BapUAHTOB JIJIs
nepecuéra 00bEKTOB
WA KOMOUWHAIAIA.
IIprMensTh IpaBUIIo
KOMOHHATOPHOTO
YMHOKCHHUS JIJI5
penieHus 3a1a4 Ha
HaX0KJIECHHUE YHCla
00BEKTOB HJIN
KOMOMWHAIIUH.
Pacnio3naBathp 3a1aun
Ha OTIpe/IeTICHUE
YHCIIa MIePECTAaHOBOK
Y BBITIOJIHATD
COOTBETCTBYIOIIHEC
BBIYHCIICHHS.
H3Biekathb
uH(dopMaIuio u3
TaOJIUII U TUarpamm,
BBIIIOJIHATD
BBIYMCJICHUS 110
TaOJIUYHBIM JAHHBIM.
Onpenensate no
auarpaMMam
HauOOJIBIINE U




HAaVMEHBIINE JaHHBIE,
CpaBHMBATH
BEJIMYUHBI
OpraHu3oBbIBaTh
uH(pOpPMALIMIO B BUJIE
Ta0JINL, CTOI0YATBIX
1 KPYTOBBIX
JMarpamM.
[IpuBOIUTH pUMEPHI
YUCJIOBBIX JIaHHBIX,
HaxOJUTh CpPEIHEE,
pasmax, MoJy,
TUCIIEPCHIO
YHUCJIOBBIX HAOOPOB.
[IpuBOAUTH
COJIepKaTeIbHbIC
MIPUMEPHI
HCTIOJIb30BaHUS
CpEIHUX 3HAYCHUU U
TUCIIEPCUH TS
OTIMCAHUSI TAHHBIX.
Pemate 3anaun Ha
BBIYUCJICHUE
BEPOSTHOCTHU C
MIPUMEHEHUEM
KOMOWHATOPUKH.
IIpoBoauTH
CIIy4YalHbIe
AKCIIEPUMEHTHI, B TOM
YUCJIE C TOMOIIBIO
KOMITBIOTEPHOTO
MOJENUPOBAHUS,
UHTEPIIPETUPOBATH UX
PE3yJIbTATHI.
Bpruucnsate gactory
CITy4aifHOTO COOBITHSI,
OIICHUBATh
BEPOSTHOCTD C
ITOMOIUIBIO YaCTOTHI,
ITOJIyYECHHOU
OIIBITHBIM ITYTEM.
[IpuBOAUTH IPUMEPBI
JOCTOBEPHBIX U
HEBO3MOXHBIX
coObITUM. OOBSICHATH
3HAYUMOCTh
MaJIOBEPOSITHBIX
cOOBITHI B




3aBUCHUMOCTH OT UX
nociueacTeui. Pemars
3aJjauM Ha
HaXO0XJICHUE
BEPOSITHOCTEN
coObrtuit. [IpuBoauThH
IPUMEPBHI
MIPOTUBOMOJIOKHBIX
COOBITHH.
Hcnonb3oBath npu
pellIeHnn 3a1a4
CBOMCTBO
BEPOSITHOCTEN
MIPOTHUBOMOJIOKHBIX
cOOBITHI

Oo0ob6maroniee
IOBTOPEHHUE

12
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