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INOACHUTEJIBHASA 3AIIMCKA.

Pabouas mnporpamMma mo anrebpe s 9 Kiacca COCTaBJIeHAa B COOTBETCTBUU C TPEOOBAHUSIMU
denepalibHOTO roCy1apCTBEHHOr0  00pa30oBaTEILHOTO CTaHaapTa OCHOBHOTO  00111er0
oOpa3oBaHMsl Ha OCHOBE aBTOpPCKOH mporpammbl MakaperaeBa FO.H., Munmtok H. I'., Hemkosa K. U. u
ap. (COopHHMK mpuUMepHBIX pabouyux mnporpamm. Anredpa 7 — 9 Kiaccel: MocoOue I Y4YHTeNeH
o01eo0pa3oBaTeNbHbIX opranu3aimii/ coct. T.A. Bypmuctposa. — 6-¢ u3a. - M.: I[Ipocserienue, 2020.)

Jlnst peanuzanuu mporpamMmbl ucnodibdyercs yueOnuk: FO.H.MakaperueB, H.I.Munmwok., K. H.
Hemkos , C.b.CyBopoBa «Anre6pa 9 ki.», 2014rog.

Ha usydenue npenmera «Anrebpa» B 9 xiacce MBOY «3CILL» otBogutcs 136 wacoB B rox (4
yaca B Heaenmo) corjacHo YueOHomy miany MBOY «3CIl», yTBepkIeHHOMY MPUKA30M IUPEKTOpa
mkousl ot 28.08.2020 1. Ne 01-16 /253.

[Ipyn u3ydyeHuu Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOAOIDKAIOTCA M IOJIYYalOT pPa3BUTHE
coZiepKaTeNbHble JIMHUM: «Apudmeruka», «Anredpa», «DIEMEHTHl JIOTUKH, KOMOHMHATOPHKH,
CTaTUCTUKU U TEOPUH BEPOSTHOCTEI.

B xoae ocBoeHuUs coep:kaHus Kypca ydyauuecst NoJy4a0T BO3MOKHOCTD:

® pa3BUTh MPEJCTABICHUS O YHUCIE M POJM BBIYUCICHUH B UYEIOBEUECKOH MPaKTHKE;
chopmMupoBaTh MPaKTUYECKUE HAaBBIKU BBITIOJTHCHWUSI YCTHBIX, MMMCbMEHHBIX,
WHCTPYMEHTAJBHBIX BBIUUCICHUN, Pa3BUTh BBIYUCIUTENBHYIO KYJIbTYPY;

® OBJAJICTh CHUMBOJIMYECKUM SI3BIKOM aJreOphl, BBIpadoTaTh (HOPMATHLHO-ONIEPATHBHEIC
anreOpanvdecKue yYMCHHST W HAy4UThCA NPUMEHSATh WX K PEIICHUI0 MaTeMaTHYCeCKUX H
HEMaTeMaTUYECKUX 3a/1a4;

® 3y4YUTh CBOWCTBA W TpapuKA DJIEMEHTApHBIX (YHKIUH, HAYYUTHCS HCIOJIB30BaTh
byHKUIHMOHATBHO-TpAUUECKUE TIPEACTABICHUS] JUIsl ONUCAaHUS ¢ aHajdu3a PealbHbBIX
3aBUCHUMOCTEMH;

® Pa3BUTh IPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pa3UTEIbHBIE YMEHHS, OCBOUTH OCHOBHBIC
GakThl ¥ METONBI TJIAHUMETPUH, MO3HAKOMHTHCS C MPOCTEHIIMMH MPOCTPAHCTBEHHBIMU
TeJaMH U UX CBOHCTBAMU;

® TIOJYYUTHh TPEACTABICHHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATLHOM MHpPE U O
pa3IUYHBIX Ccroco0ax WX H3y4YeHHUs, 00 OCOOCHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIHUX
BEPOATHOCTHBIN XapakTep;

® Dpa3BUTH JIOTMUECKOE MBIIUICHHE WM PEUYb — YMEHHUsS JIOTHYECKH OOOCHOBBIBATH CYXKIICHHS,
MPOBOANTH HECJOXKHBIC CHUCTEMATH3aI[MM, TMPUBOJUTH TPHUMEPhI M  KOHTPIPUMEPHI,
UCIIONIb30BATh Pa3NIMYHbIC SI3BIKU MATEMAaTUKH (CIIOBECHBIH, CUMBOJIHYECKHM, TpaduyecKuii)
JUTSL WUUTIOCTPALIMU, HHTEPIPETALNH, apTYMEHTAIlUH U IOKA3aTelIbCTBA;

e chopmupoBaTh TpPENCTaBICHHUS OO0 HM3yYaeMBIX MOHATHSIX W METOJaX KaK BaKHEHIINX
CpencTBax MaTeMaTHYEeCKOro MOJIETUPOBAHUS PEATIbHBIX MPOLECCOB U SIBJICHUM.

3agaun:

® cucreMaTH3alus CBEJICHUI O YMCIIax; N3y4eHHE HOBBIX BUJIOB YHCIOBBIX  BBIpakeHUH U hopmy;
COBEpIICHCTBOBAHNWE TMPAKTUYECKUX HABBIKOB U BBIUMCIUTEIBHOW KYyIBTYpHI, (OpMHpOBaHHE U
pacimpeHne anredpanyeckoro anmapara;

e (QopmupoBaHHME MATEeMATHUYECKOTO ammapara JUisi pelieHHs] 3aJad W3 MaTeMaTHUKH, CMEXHBIX
MPEAMETOB, OKPYKAIOIIEH PeaTbHOCTH;

® TIOJyYCHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHMM O (YHKIMSIX KaK BaKHEUIEH MaTeMaTHyecKOi
MOJICIIH JIJIs1 OTIMCAHMS M HCCIIEIOBAHUS PA3HOOOPA3HBIX MTPOIIECCOB;

e (GopMUPOBaHKE Yy IIKOJIHHUKOB MPEICTABICHUA O POJM MAaTEeMATUKH B Pa3BUTHH IUBWIM3AINHA U
KYJIBTYPHI,

® pa3BUTHE MPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTUUYECKHX 3aKOHOMEPHOCTAX B OKPYXKAIOIIEM
MHUpE;

[ ] COBepH_IeHCTBOBaHI/Ie I/IHTGJIJIGKTyaJIBHBIX 158 pequHx YMGHI/II\/'I HYTCM 060FaH_[eHI/IH MaTEMaTHUYCCKOI' O
SI3bIKA, PA3BUTHE JIOTUYECKOTO MBITIUICHHS.



Henn:
N3ydenne anreOpsl B 9 K1acce HAMPABJICHO HA JOCTHIKEHHUE CISAYIONINX HEICH:

L4 OBJIAJACHHEC CHCTEeMOM MaTeMaTHYeCKHX 3HAHHil yMeHHﬁ, HCO6X0,Z[I/IMBIX AJ11 IIPUMCHCHUS B
HpaKTquCKOﬁ ACATCIIbHOCTU, U3YYCHHUA CMCKHBIX JUCHUILIIINH, ITPOAOJIKCHUA 06p330BaHI/I$I;

o pa3BUTHE BBIYUCIMTEIBHBIX M (OpPMATbHO-ONEPATUBHBIX ajredpanvyecKux YMeHHUH [0
YPOBHSI, TO3BOJISIIOIIETO YBEPEHHO HCIIOIb30BAaTh UX MPU PEIICHUU 3a/1a4 MAaTEMATUKU U CMEKHBIX
MPEAMETOB;

o HHTE/UIEKTYaJIbHOe pa3BUTHe, (HOPMUPOBAHHE KAaUYeCTB JTUYHOCTH, HEOOXOAUMBIX YEJIOBEKY IS

IIOJTHOLIEHHOH JKHU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMATUYECKOH IEATEIbHOCTH:
SICHOCTU W TOYHOCTU MBICIHU, KPUTUYHOCTHU MbIIJICHHUA, WHTYWIHWH, JTOTMYCCKOr'O MBIINIJICHUA,
JIEMEHTOB AJITOPUTMHUYECKON KyJIBTYphl, NMPOCTPAHCTBEHHBIX MPEACTaBIECHUH, CIHOCOOHOCTH K
IIPEOIOJICHUIO TPYAHOCTEM;

L4 (l)OpMI/II)OBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 00 HACAX U METOHAaX MATCMATUKH KAK YHUBCPCAJIBHOI'O SA3bIKa
HAaYKH U TCXHHUKH, CPECACTBA MOACTIUPOBAHU SIBJICHUH U IMpouccCCoB;

. BOCNIMTAHUE KYJIbTYPHl JMYHOCTH, OTHOLICHHS K MAaTEMAaTHKE KaK K YacTH OOIIeUeIOBEYECKOM
KYJIbTYpbI, UTpaoIIel 0CO0YI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

OcHOBHbBIE pa3BUBAIOIINE U BOCTIMTATEIbHBIE IEJH
PasBurtue:
e SICHOCTM W TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHHS, HHTYUIIUU, JOTUYECKOTO
MBIIUICHUS,  AJIEMEHTOB  aJTOPUTMUYECKOM  KYJIBTYPhl,  IPOCTPAHCTBEHHBIX
MPEJICTaBICHUI, CIOCOOHOCTH K TPEOJAO0TICHHUIO TPYTHOCTEH;
MareMaTnueckon peuy;
CeHcopHOi1 cdepbl; TBUTATEIHHOM MOTOPHKH;
BHuManus; namsTy;
e HaBbIKOB caMO U B3aMOIIPOBEPKH.
®opMmupoBaHue MpeACTaBICHUI 00 UESX U METOJaX MaTeMaTUKU KaK YHUBEPCATbHOTO SI3bIKA HAYKU U
TEXHUKH, CPECTBA MOJICIIUPOBAHUS SIBJICHUH U MTPOIIECCOB.
Bocnuranue:
e KynbTypsl JTUYHOCTH, OTHOIICHHS K MAaTeMaTHKE KaK K YacTH OOIIeYeIOBEUeCKOn
KYJbTYpbl, IOHUMAaHUE 3HAYMMOCTH MaTEeMaTHKHU ISl HAYYHO-TEXHUUECKOTO MPorpecca;
e BoeBbIX KauecTs;
o KoMmMyHUKaOENbHOCTH;
e  OTBETCTBEHHOCTH.

B xoxe mpenopaBanusi mMaTemMaTukd B 9 kimacce, paboThl HaJl (OPMHPOBAHUEM Yy YyyalUXcs,
MEPEYUCIICHHBIX B MpOrpaMMe 3HAHUW W yMEHHUH, clieyeT oOpaTuTh BHMMAaHHWE HA TO, YTOOBI OHU
OBJIAJICBAIN yMEHHUSIMU OOIe Y4eOHOro XapakTepa, pa3HOOOpa3HBIMH CHOCOOAMHU JIESITEIBHOCTH,
MPUOOpPETATH OMBIT:

-pa6OTBI C MAaTEMATUYCCKUMHU MOACTIAMUA, IIPUEMAMHU UX IMOCTPOCHUA U UCCIICAOBAHNA,
-MCTOJaMHU HUCCICAOBaHUA PCAILHOTO MUPA, YMCHHUA I[CﬁCTBOB&TB B HCCTAaHAAPTHBIX CUTYAlUIX;

-pelieHust pasHOOOpa3HBIX KJIACCOB 3aJlad M3 Pa3IUYHBIX pa3lielioB Kypca, B TOM 4YHCIE 3ajad,
TPeOYIOIIMX MOUCKA ITYTH ¥ CIIOCOOOB PEIICHNS,

-MCCIIEIOBATENIbCKOM IEATENbHOCTH, PAa3BUTHUA HUJAEH, MPOBEICHUS HKCIEPUMEHTOB, 0000IIeHuS,
MTOCTaHOBKU U ()OPMYJIMPOBAHUS HOBBIX 3a71a4;

-ICHOr'0, TOYHOT'0, TPAMOTHOT'O U3JI0KEHUSI CBOMX MBICIIEH B YCTHOW Y MUCbMEHHOM PEYH;

-MCTIOJIb30BaHUS PA3IMYHBIX SA3BIKOB MAaTEMAaTHKHU (CJIOBECHOTO, CHMBOJIMYECKOI0, rpaduuecKkoro),
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cBOOOIHOrO MEpexo/ia C OAHOIO SA3bIKa HA APYTOM JUIsl UIUTIOCTPALIUH, HUHTEPIIPETAIlH, apTyMEHTALlUN;

-IPOBE/ICHUS  JIOKA3aTeIbHBIX PACCYKICHUH, apryMEHTAIluW, BBIIBIKCHUS THIIOTE3 U UX
000CHOBaHHS;
-TIOMCKA, CUCTeMATHU3alllK, aHajdn3a U KIaCCH(PHUKAIUU WH(POPMAIUH, HCIIOIH30BAHUS Pa3HOOOPa3HBIX
MH()OPMALIMOHHBIX HCTOYHUKOB, BKJIOYAs Yy4YEeOHYI0O M CIPABOYHYIO JIUTEPATypy, COBPEMEHHBIC
nH(OPMAIIMOHHBIEC TEXHOJIOTHH.

IVIAHUPYEMBIE PE3YJIBTATbI MU3YYEHUS IIPEIMETA

IIporpamma obecrieunBaeT JOCTHXKEHUE CIEAYIOLIMX pe3yabTaTOB OCBOEHHsS 00pa30BaTebHOU
IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:

JIMYHOCTHBIE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
o0yyJaromuxcs K caMOpa3BUTUIO U caMOOOPa30BAHUIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO U NO3HAHHUIO,
BBIOOpY NanbHEHIIero oopa3oBanus Ha 0a3e OPUEHTHUPOBKH B MHUpe Mpodeccuil U npodeccHoHaTbHBIX
IPEANOYTEeHUI, 0CO3HAHHOMY IOCTPOEHUIO MHAMBUIYAIbHOM 00pa30BaTENIbHOM TPAaEKTOPUH C YUETOM
YCTOMYMBBIX MIO3HABATEIbHBIX HHTEPECOB;

2) cpOpMHPOBAHHOCTh KOMIIOHEHTOB  IIE€JIOCTHOTO  MHPOBO33PEHHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKY;

3) chopMHpPOBAaHHOCTP KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHYECTBE CO
CBEpCTHHKAMHM, CTApIIMMH W MJIAQJIIMMH B 0Opa30BaTENbHOM, OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-
HCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJAX JAESATEIbHOCTH;

4) ymeHue siICHO, TOYHO, TPAMOTHO M3J1araThb CBOM MBICJIM B YCTHON U NMCbMEHHOM peyuu, IOHUMATh
CMBICJI TIOCTaBJIEHHOMN 33/1a4M, BEICTPAUBATh apI'yMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTIIPUMEPHI;

5) mpeacTaBiIeHrnEe O MATEMAaTHIECKON HayKe Kak cdepe 4eT0BEUECKOH IeATeIbHOCTH, 00 dTamnax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl Pa3BUTHSI LIUBUIIM3ALINY;

6) KpUTUYHOCTH MBIIUIEHUS , YMEHHE DPACIIO3HABATh JIOTMYECKU HEKOPPEKTHbIE BBICKA3bIBAHUS,
OTJIMYaTh TMIIOTE3Y OT (aKTa;

7) KpeaTHMBHOCTh MBIIUICHUS, WHHUIMATHBA, HAXOMYMBOCTh, AaKTHBHOCTh TPHU PEIICHUU
anreOpandyecKux 3a/ad;

8) yMeHue KOHTPOJIMPOBATh MIPOLIECC U PE3YJIbTAT yUeOHON MaTEMAaTUYECKOM 1€ TeNbHOCTH;

9) crocoOGHOCTh K 3MOLMOHAIBHOMY BOCHPHUSATHIO MaTEMAaTUYECKHX OOBEKTOB, 3a/ay, PELIeHUH,
pacCyXJIeHUH;

MeTanpeaMeTHbIe:

1) yMeHue caMOCTOSITeNIbHO IJIaHUPOBaTh albTEPHATUBHBIC IYTH AOCTHXKEHUS IieNiel, OCO3HAHHO
BbIOMpaTh Hanbosee 3 PeKTUBHBIE CIIOCOOBI pellleHUs YUeOHbIX U TT03HABaTeNbHBIX 3a/1a4;

2) yMeHHE OCYIIECTBIATh KOHTPOJb MO pe3yabTaTy MU IO CcHocody JeHCTBUS Ha YypOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOXO/IMMbIE KOPPEKTUBBI,

3) yMeHHe aJIeKBaTHO OLIEHUBATh MPABUILHOCTh WM OLIMOOYHOCTD BBHIIIOJHEHUS yUeOHOHU 3a/1auH,
e€ 00BEKTHUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOYKHOCTH €€ PELICHHUS;

4) O0CO3HAaHHOE BIIAJICHWE JIOTHYECKUMHU JICUCTBUSIMU OMPEICICHUS TOHATHH, 0000IIeHMS,
YCTAQHOBJICHUS aHAJIOTHH, KiIacCU(UKAMM Ha OCHOBE CaMOCTOSITEIBHOIO BBIOOpA OCHOBaHMUA WU
KpUTEPUEB, YCTAHOBJICHUSI POJIOBUIOBBIX CBS3€Eil;

5) yMeHue ycTaHaBIMBaTh HMPUYMHHO-CJIEICTBEHHBIE CBSI3M; CTPOUTH JOIMYECKOE pacCyKICHHUE,
yMO3aK/Iro4eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHHe c03/1aBaTh, IPUMEHATH U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA, MOJIEIN
Y CXEMBI JIJIs peleHus y4eOHBIX U MI03HABAaTEIbHBIX 3a7a4;

7) yMeHHe OpraHU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO IEATEIBHOCTh C YUUTEIIEM U
CBEPCTHUKAMM: ONPENENATh LEeNH, pacrpenencHie GyHKIUNA U pojiel YJaCTHHUKOB, B3aUMOJCHCTBHE U
obmue cnocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HAXOAUTh OOIee pelleHHue M pas3pemaThb
KOH(UIMKTBI HA OCHOBE COIVIACOBAHUS MO3MLMI U y4€Ta MHTEPECOB; CIYyNIaTh NapTHEPA; GOPMYIHPOBATH,
apryMEHTHPOBATh M OTCTAUBAaTh CBOE MHEHHUE;
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8) chopmupoBaHHOCTH YyYE€OHOH M OOIIETOIB30BATEIHCKOW KOMIIETCHTHOCTH B 00JIacTH
MCIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHoNorui (KT - koMneTeHTHOCTH);,

9) copMHPOBaHHOCTH MEPBOHAYAIBHBIX MPEJICTABICHUNA 00 UAEAX U O METOAAX MAaTeMaTHKH Kak
00 YHHBEpCAJIbHOM SI3bIKE HAYKH M TEXHUKHU, O CPEICTBE MOACIMPOBAHHS SBJICHHUIA U MPOLIECCOB;

10) ymeHue BHIETh MaTeMaTHUYECKYIO 3aJayy B KOHTEKCTE MpPOOJEMHOH CHTyallud B JAPYIHX
JUCLUILIMHAX, B OKPYXKAIOIIEeH KU3HU;

11) ymeHue HaxoQUTh B Pa3IMUYHBIX MCTOYHUKAX MH(OpMAIMIO, HEOOXOAUMYIO Ul  peIIeHUs
MaTeMaTHYeCKUX Mpo0iIeM, U MPEeACTaBIATh €€ B MOHATHOU (hOpMe; MPHUHUMATH PEIICHHE B YCIOBUAX
HETIOJTHOW U M30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(MOPMAIINH;

12) ymeHue mNOHMMAaThb W MCIOJNb30BaTh MAaTEMaTHUYECKHE CpPEICTBA HAIVISIAHOCTH (PUCYHKH,
YepTE’KHU, CXEMBI U Ap.) AJI WUIFOCTPALlUU, UHTEPIPETallH, apryMEeHTall1y;

13) yMeHue BbIBUraTh TMIIOTE3bI IPU PEIICHUU y4eOHBIX 3a7ad U NOHMMAaTh HEOOXOIUMOCTh MX
IIPOBEPKH;

14) ymeHue npUMEHATh HHIYKTUBHBIE U JAEIYKTUBHBIE CIIOCOOBI PACCYXIECHUN, BUJETh Pa3INUHbIE
CTpaTEruy pelIeHus 3a1a4;

15) noHMMaHMEe CYIIHOCTM  QJITOPUTMHUYECKUX  MPEANHCAHUN U YMEHHE JIeUCTBOBAaTh B
COOTBETCTBHH C IIPEITI0OKEHHBIM aIITOPUTMOM,;

16) ymeHue caMOCTOSITEIBbHO CTaBUTh LENIH, BBIOMPATh M CO3/1aBaTh AJTOPUTMbI JUISl PELLIECHUs
y4eOHBIX MaTeMaTHYECKUX pooieMm;

17) ymeHue NiIaHUpPOBaTh U OCYLIECTBISATH JEATEIBHOCTb, HAIPABICHHYIO Ha pELICHHE 3adad
HCCIIEIOBATENILCKOIO XapakTepa.

IpeamerHbie:

1) ymenue pabotaTh ¢ MaTEMAaTHYECKUM TEKCTOM (CTPYKTYPHUPOBaHHUE, U3BJICUEHUE HEOOXOIMMOM
uHpOpMaNKK), TOYHO U TPaMOTHO BBIPAXKAaTh CBOM MBICIH B YCTHOW W MHCBMEHHOW pPEYH, PUMEHSI
MaTEMaTUYECKyl0 TEPMUHOJIOTHIO M CHMBOJMKY, MCIOJNb30BaTh pAa3IMUHbIE S3BIKM MaTEMAaTUKH
(crmoBecHbIN, CUMBOJIMYECKUH, Tpapuueckuii), 000CHOBBIBATh CYKJEHHS, MPOBOJIUThH KJIACCU(PUKAIHUIO,
JIOKa3bIBaTh MaTeMaTUUECKHE YTBEPKACHMUS,

2) BiageHue 0a30BbIM IOHATUHHBIM ammapaToM: HMMEThb MPEACTABIEHUE O 4YHUCIE, BIAJCHHE
CHUMBOJIBHBIM SI3bIKOM ajreOpbl, 3HaHME 3JIEMEHTApHBIX (YHKIMOHAJIBHBIX 3aBUCUMOCTEH, HMETh
MIPEJICTAaBICHUE O CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM MHpPE U O Pa3IMYHBbIX CHOCO0axX HX
u3yuyeHusi, 00 0cOOEHHOCTSIX BBIBOJOB U MIPOIHO30B, HOCAIIMX BEPOSTHOCTHBIHN XapakTep;

3) yMeHHe BBINOJHATH alredpandyeckue npeodpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUH, MIPUMEHSATh
UX S peleHHus Y4eOHBIX MaTeMaTHMUeCKUX 3a/jady M 3ajiad, BO3ZHHUKAIOIIMX B CMEXKHBIX Y4eOHBIX
perMeTax;

4) yMeHue Moib30BaThCs MaTeMaTHYECKUMHU (hOopMyaMH M CAMOCTOSITENTLHO COCTABIIATH (POPMYJIbI
3aBHCHUMOCTEH MEXy BETMYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4aeB U dKCIIEPUMEHTA,

5) ymMeHue pemarth JMHEHHbIE U KBa/IpaTHbIE YpaBHEHMsI, HEPAaBEHCTBA NIEPBOIl U BTOPOI CTENEHH, a
TaKkkK€ TPUBOJAMMBIE K HHM YypaBHEHHUS, HEPAaBEHCTBA, CHCTEMbI; HCIIOJIb30BaTh TIpaduyecKkue
NIPEJCTABICHNUST Il PELIEHUS W HCCIEIOBaHUS ypaBHEHUH, HEPAaBEHCTB, CHUCTEM; IPUMEHSATH
MOJIyYE€HHBbIE YMEHHUS JUIsl pEIeHUs 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NTPEJMETOB, IPAKTUKH;

6) oBiazieHne cUCTEeMOH (DYHKIIMOHAIBHBIX MOHATHH, (PYHKIMOHAIBHBIM S3bIKOM M CHMBOJMKOM,
yMeHHE CTpouTh Tpaduku (YHKUIUN, OMUCHIBATH KX CBOWCTBA, MCIONB30BaTh (PYHKIHOHAIBLHO-
rpaduyecKkue TMpeIcTaBIeHHs Ui ONHMCAHUS M aHajdM3a MAaTeMaTHYeCKUX 3a7ady U  pealibHBIX
3aBUCHMOCTEH;

7) oBnajieHue OCHOBHBIMHU CIIOCOOaMM MPECTABICHUS U aHAJIM3a CTATUCTUYECKUX JTAaHHBIX; YMEHHE
pelaTh 3aJa4l Ha HaX0XKJIEHUE YaCTOThI U BEPOSITHOCTHU CITy4alHBIX COOBITUI;

8) yMeHue NpPUMEHSATh HM3y4YCHHbIE MOHATHS, PE3yAbTaTbl U METOJbl MPH PELICHUH 3ajad U3
Pa3IMYHBIX pa3JeNioB Kypca, B TOM YHMCIE 3ajay, HEe CBOASIIMXCS K HEMOCPEACTBEHHOMY MPHUMEHEHUIO
U3BECTHBIX aJITOPUTMOB.



6

[Tnanupyembie pe3ynbTaThl H3y4eHUs Kypca anredpsl B 7-9 kiraccax:
PAITMOHAJIBHBIE YN CJIA

Buinycknux nayuumcs:

1) noHuMaTh 0COOEHHOCTH JIECITUYHON CUCTEMBI CUUCIICHHS,

2) B1ajeTh NOHATUSAMH, CBA3aHHBIMHU C JIEJIMMOCTBIO HATYpPAJIbHBIX YHCEIL;

3) BeIpaKaTh YMCIa B 3KBUBAJIECHTHHIX (hopMax, BeIOMpas Hanbosee MOIXOAAUIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYalluy;

4) cpaBHUBATh U YIOPSA0YMBATh PAllMOHAIBHBIE YMCIIA;

5) BBINONHATE BBIYMCIECHUS C PALMOHAIBHBIMU YHCIIAMHU, COYETAsl YCTHBIE U IMHCbMEHHBIE IPHEMBI
BBIYUCIICHUH, IPUMEHSTH KaJIbKYJISATOD;

6) UCIIONIB30BaTh MOHATHS U YMEHUS, CBA3aHHBIE C IPONOPILMOHAIBHOCTBIO BEJIMUYUH, IPOLIEHTaMU
B XOJI¢ pEIICHUs MaTeMaTHYeCKUX 3a7ad W 3a/a4 U3 CMEXKHBIX MPEJIMETOB, BBIIOJIHITH HECIOXKHBIE
IIPAKTUYECKHE PACUETHI.

Buinycknux nonyuum 603mooicnocma:

7) NO3HAKOMMTBCS C MO3ULIMOHHBIMU CUCTEMAMU CUUCIIEHHS C OCHOBAHUSAMH, OTIMYHBIMHU OT 10;

8) yrinyOuTh M pa3BUTh MPEACTABICHUS O HATYPAIBHBIX YHCIIAX U CBOWCTBAX JACITUMOCTH;

9) HayuuThCS UCHOJIB30BATH MPUEMBI, PALIMOHATU3UPYIOILNE BBIYUCICHUS, IPUOOPECTH MPUBBIUKY
KOHTPOJMPOBATH BEIYUCIICHUS, BEIOUPAS TTOIXOISIINI IS CUTYaIlMH CIOCO0.

JIENCTBUTEJILHBIE UNCJIA

Buinycknux nayuumes:

1) ucronp30BaTh HavyaIbHbIE MTPEJICTABICHHS O MHOXKECTBE JICHCTBUTEIIBHBIX YUCEI;

2) BIageTh MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €r0 B BEIYHCIICHUSX.

Buinycknux nonyuum 603modcHocms:

3) pa3BUTH MpPEACTABICHHE O YHUCIIE Y YUCIOBBIX CHCTEMaX OT HATypaJbHBIX JI0 JCHCTBUTEIBHBIX
YHCeIT; O POJIM BHIYMCIIEHUH B YEJIOBEUECKON PAKTUKE;

4) pa3BUTh U yriIyOUTh 3HAHUE O JECSITHUYHOM 3amUCH JEHCTBUTENBHBIX YUCel (TepuoanyYecKue u
HEeMepuoJUUECcKue IpooH).

N3MEPEHU A, ITPUBJIIMKEHM A, OLIEHKN

Buinycknux nayuumcs:

1) wcmomp3oBaTh B XOHIE€ pEIICHUS 3a1ad DJIEMEHTapHbIE NpPEICTaBICHUS, CBSI3aHHBIE C
NpUOINKEHHBIMU 3HAYEHUSIMU BEJTUYUH.

Buinycknux nonyuum 603mooicnocmn:

2) NOHATH, YTO YHCJIIOBBIE JaHHbBIC, KOTOPBIE HCIIOJIB3YIOTCS JUIsI XapaKTEPUCTUKU OOBEKTOB
OKPYKaIOIIET0 MHUPA, SIBISIOTCS MPEHMYIIECTBEHHO MPHOIMKEHHBIMU, YTO IO 3alTUCH MPUOIMKEHHBIX
3HAa4YeHUH, cojepXKamuxcd B HMHOOPMAIMOHHBIX HCTOYHUKAX, MOXHO CYIUTh O IOTPELIHOCTH
MpUOIHKEHNUS,

3) NOHATH, TO MOTPELIHOCTH PE3yJIbTaTa BHIYUCICHUN JOJDKHA OBITH COM3MEPHUMA C MOIPEIIHOCTHIO
WCXO/IHBIX JIaHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU A

Buvinycknux nayuumcs.

1) BnazeTh NOHATHAMH «TOXJIECTBO», «TOXJIECTBEHHOE NpeoOpa3oBaHUe», peIIaTh 3aJauu,
coJieprkalire OyKBeHHbIE JaHHbIE, padoTaTh C popMyIamu;

2) BBINOJHATH MPeoOpPa30BaHUS BBIPAKEHHUH, COAEPXKAIIUX CTEMEHU C IeNBIMU TMOKa3aTels MU U
KBaJ[paTHbIC KOPHH,

3) BBIMOJHATH TOXKJIECTBEHHBbIE NMPE0OPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IMPABUII
JEeWCTBUI HaJl MHOTOWICHAMH U areOpandecKiuMA APoOsSMHU;

4) BBIMOJIHATH Pa3I0KEHNE MHOTOUJICHOB HA MHOXKHUTEJIH.

BoinyckHux noayuum 603MO}CHOCb:

5) HAy4YUTBHCS BBIMOJIHATH MHOTOIIIArOBBIE IPe0OpPa30BaHuUs PALIMOHATIBHBIX BBIPAKECHUHN, TIPUMEHSIS
MIUPOKUI HAOOP CIIOCOOOB ¥ MPUEMOB;

6) TPUMEHSATh TOXIECTBEHHbIC MPeoOpa3oBaHUs AJs pEIIeHUs 3a/1ady U3 Pa3TUYHBIX pa3/esioB
Kypca (Hampumep, i HaX 0K ICHHS HanOOJIbIIIEr0/HAUMEHBIIIETO 3HAYCHUS BRIPAKCHHS ).
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YPABHEHUA

Buinycknux nayuumcs:

1) pemath OCHOBHBIE BHJbl pallMOHAJIBHBIX YPAaBHEHHH C OJHOW IEPEMEHHOH, CHUCTEMBbI JIBYX
YPaBHEHUH € ABYMS [IEPEMEHHBIMU;

2) moHUMaTh ypaBHEHUE KaK BAXKHEHMIIYI0O MaTeMaTHYECKYIH0 MOJENb IJIs ONUCAHHUA U HU3Y4EHUs
pa3Ho0Opa3HbIX peabHBIX CUTYAIHi, PEIIaTh TEKCTOBBIC 33/1a4H aIreOpanuecKuM METOI0M;

3) npuMeHATh rpaduyeckue MpeicTaBIeHUs A HCCIeIOBaHUA U PELICHUs CUCTEM YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Buinyckuux nonyuum 603mMo4cHOCMb.

4) oBnajgeTh CHEUMAIbHBIMU IPUEMAaMU DPELLEHUS YPaBHEHUN M CHUCTEM YpaBHEHMI; YBEPEHHO
IPUMEHATh anmnapar ypaBHEHUH [UIs pELIeHUs pa3HOOOpasHbIX 3ajjad M3 MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTUKU;

5) npuMeHATh rpaduyeckre NpeiCcTaBiICHUs A UCCIEJOBAaHUS YpPaBHEHUH, CUCTEM YpaBHEHUH,
coiepKannx OyKBeHHbIE KO (DUITUEHTEI.

HEPABEHCTBA

Buinycknux nayuumcs:

1) noHUMAaTh ¥ NPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) pemiaTh JMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM M UX CHCTEMbl; pellaTb KBaJpaTHbIC
HEPaBEHCTBA C OMOPOii Ha rpaduIecKrue MPEACTABICHUS;

3) npuMeHsTh annapar HepaBEeHCTB Ui PELICHUs 3ajay U3 pa3IMyHbIX pa3/iesioB Kypca.

Buinycknux nonyuum 603mooicnocm:

4) pa3HOOOpa3sHBIM IIpU€MaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH almapar
HEPABEHCTB JJISl PELIEHUs pa3HOOOpa3HbIX MATEMATUYECKUX 3ajad U 3a/ad U3 CMEXHBIX IPEIMETOB,
IIPAKTUKU;

5) npuMeHsTh TpaduyecKkue NpeaCTaBIeHUs sl UCCIeA0BaHNs HEPAaBEHCTB, CUCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO (DUIIMESHTHI.

OCHOBHBIE [TOHATHUA. UACJIOBBIE ®YHKIINN

Buinyckuux nayuumes:

1) moHMMaTh M HCMONB30BaTh (PYHKIMOHAIbHBIE MOHATHA U S3BIK (TEPMHUHBI, CUMBOJUYECKHE
0003HAYEHNUS);

2) ctpouth rpaduKu dJIEMEHTApPHBIX (YHKIUA, HUCCIEAOBATh CBOMCTBA YUCIOBBIX (DYHKIIHMA Ha
OCHOBE M3YyUYE€HUs MOBEICHUS UX TPa(UKOB;

3) moHuMaTh (YHKIMIO KaK BaXHEWUIIYI0 MOJENIb JUIsl ONHCAHUS TPOILIECCOB U  SIBJICHUM
OKpY’KaloIIero MUpa, IPUMEHATh (YHKIUIO KaK A3BIK JUIS OMMCAHUS M HMCCIEIOBAHUS 3aBUCUMOCTEH
MeX1y GU3NYECKUMU BEITMUNHAMHU.

Buinycknux nonyuum 603moducHocms.:

4) npoBOIUTH HCCIENOBAaHUS, CBSA3aHHbIE C H3YYEHHEM CBOWMCTB (QYHKIUI, B TOM YHCIE C
UCMOJIb30BAHUEM KOMITBIOTEPA; Ha OCHOBE I'pa)MKOB M3Y4YEHHBIX (DYHKIHMHA CTPOUTH OOjiee CIOXKHbIE
rpadukuy;

5) wucnonb3oBaTh (PYHKIMOHAIbHBIE TPEACTaBIEHUS W CBOMCTBa (DYHKIMH s perieHus
MaTeMaTHUYeCKUX 3ajlad U3 pa3IMYHbIX pa3/IesioB Kypca.

UMCJIOBBIE ITIOCJIEAOBATEJIBHOCTU

Buvinycknux nayuumcs.

1) moHUMATh U MCIIOJIB30BATh S3bIK MOCIEI0BATEIbHOCTEH;

2) npuMeHSTh (HOPMYJIbI, CBSI3aHHBIE C apU(PMETHUYECKOM M T€OMETPHUYECKON MpOrpeccusMH, U
anmapar, cOPMHPOBAHHBIA MPU U3YUEHHH IPYTUX PaA3JesioB Kypca, K PEeLIeHHIO 3a/1a4, B TOM YHCIe ¢
KOHTEKCTOM U3 pealbHON KU3HU.

Buinycknux nonyuum 603modrcHocms.:

3) pemate KOMOMHUPOBAHHBIE 3a/la4M ¢ IPUMEHEHHEM (OPMYJ N-TO U CyMMBbI IEPBHIX N YJIECHOB
apu(pMETHYECKOW M TEOMETPUUYECKOW MPOrPecCHil, NMpPUMEHsSs NpPU OSTOM ammapaT ypaBHEHHH WU
HEPABEHCTB;
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4) moHUMaTh apUPMETUYECKYI0O M TECOMETPUYECKYIO TMPOTPECCHU KakK (PYHKIIMH HATYpaJIbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHYECKYI0 TPOTPECCHIO C JIMHEWHBIM POCTOM, T€OMETPUYECKYI0 — C
AKCIIOHEHIIHATIBHBIM POCTOM.

OIMNCATEJIbHASI CTATUCTUKA

Buvinycknux  nayuumcsi WMCHONB30BaTh TMPOCTEHIIME CIIOCOOBI TPEACTABICHUS W aHAIHM3a
CTAaTHUCTUYCCKUX JAHHBIX.

Buvinycknux nomyyum 603modcHocms TIPUOOPECTH TIEPBOHAYAIBHBIN OINBIT OpraHu3almu cOopa
JAHHBIX TPHU TPOBEACHUU OIPOCa OOIIECTBEHHOIO MHEHWMSI, OCYIIECTBISATh WX aHAIN3, MPEICTABIATH
pe3yJIbTaThI ONPOCA B BHJIC TAOJIHUIIBI, JHATPAMMBI.

CJIYYAMHBIE COBbITHA U BEPOSITHOCTbD

Buinycknux nayuumcsi HAXOJUTh OTHOCUTEIILHYIO YaCTOTY U BEPOSTHOCTh CIIYYallHOTO COOBITHSI.

Buvinycknux nonyuum 603mox4cHOCMb TIPUOOPECTH OTIBIT MPOBECHUS CITYYalHBIX SKCIIEPUMEHTOB, B
TOM YHCJIE C TIOMOIIBI0 KOMITBIOTEPHOTO MOJICITMPOBAHUS, HHTEPIIPETAIIUH UX PE3YIbTATOB.

KOMBUHATOPUKA

Buvinycknux nayyumcs pematb KOMOMHATOPHBIC 3aJlayd HA HAXOXKACHUE YUCIIa OOBEKTOB WIIH
KOMOMHAIIHA.

Buvinycknux nonyuum 603M024CHOCHb HAYYUTHhCS HEKOTOPBIM CIEIHAIBHBIM TPUEMaM PEIICHHS
KOMOWHATOPHBIX 3a/1a4.

COILEPKAHUE YYEBHOI'O NMPEJIMETA
IMoBTopenue (4 yaca).
Hexas: [ToBropeHue, 0000IICHUE U CHCTEMATU3AlMs 3HAHUI, YMCHUIT U HABBIKOB 32 KypC areOphbl
8 kJacca.

I'aasa 1. KBagparuunas ¢pynkuusi (29 gacos).

@yuxyus. Ceovicmea ¢hynkyuii. Keaopamuwiii mpexunen. Paznoscenue k8aopamno2o mpexyieHa Ha
muoxcumenu. @ynkyus y = ax” + bx + ¢, eé ceoicmsa u epaghux. Hepasencmea emopoti cmenenu ¢
00HOU nepemeHHou. Memoo unmepsanos.

IeJsb: paciIupUTh CBEJICHHUS O CBOMCTBAX (QYHKIUI, 03HAKOMUTH 00YJaIOLINXCS CO CBOMCTBAMHU
1 rpaduKOM KBaJIpaTUyHON (PyHKIIMHU, CPOPMHUPOBATh YMEHHUE pelIaTh HEPABEHCTBA BU/IA ax® + bx + ¢>0
ax’ + bx + ¢<0,rne a=0.

B Hauasie TemMbl cUCTEMATU3UPYIOTCS CBEACHUS O PYHKIMSIX. [IOBTOPSIFOTCSI OCHOBHBIE TIOHATHS:
(byHKLHMSA, apryMeHT, 00J1acTh onpeaenaeHus GyHKIMHU, rpaduk. JlaroTcs NOHATHS O BO3pacTaHUM U
yObIBaHUU (YHKIMH, TPOMEXKYTKAX 3HAKOIIOCTOSHCTBA. TeM caMbIM co3aaeTcs 6a3a AJisi yCBOECHUs
CBOWCTB KBaIpaTUYHOMN M CTENEHHOW (DYHKIMH, a TaKkxkKe /Ui AaJbHEHIIero yriryoaeHus
(GYHKIIMOHAJIBHBIX MPECTaBIECHUN MPU U3YUYEHUH Kypca areOphl U Havasl aHalu3a.

[ToaAroTOBUTENBHBIM IIarOM K H3yYEHHIO CBOMCTB KBAJPAaTHUHON (DYHKIIMHU SBIISETCS TaKKe
pPaccMOTpPEHME BOMPOCA O KBaAPATHOM TPEXWIECHE U €r0 KOPHSX, BBIJICJICHUN KBaIpaTa ABY4YJICHA U3
KBaJIpaTHOT'O TPEXWIEHA, Pa3I0’KEHUH KBAJPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

W3ydeHue kBaipaTUUHON (PYHKIIMK HAUMHAETCS C pACCMOTPEHUS (PYHKIIMH Faxz, €€ CBOICTB 1
ocoOeHHOCTeH rpaduka, a TakKe APYrUX YaCTHBIX BUAOB KBAJPATHUHONW (QYHKINU — (QYHKIIHH y:ax2+n,
y=a(x-M)2. DTH CBeICHHS HCIIOIB3YIOTCS IPH H3YYCHNH CBONCTB KBAAPATHIHON (QYHKIIHH OBIIEro BHIIA.
Baxuo, yT00BI 00y4aromuecs MoHsIM, YTo Tpapuk QyHKIUN y = ax? + bx + ¢ MoXKeT GHITH IIOJIYYEH U3
rpaduka QYHKIHH y = ax’ ¢ TTOMOII[BIO IBYX NapAIICIBHBIX MepeHoCcoB. [IpHéMBI mocTpoeHHs rpaduka
dyHKIHE y = ax” + bxX + ¢ 0TpaGaTHIBAIOTCS Ha KOHKPETHBIX TIpHMepax. IIpy 95ToM 0c060e BHHMAHHE
CIIEIyeT yEeAUTh (POPMUPOBAHUIO Y 00YHAIOIIMXCS YMEHHUS YKa3bIBaTh KOOPAMHATHI BEPUIMHBI
napaboIibl, €€ OCh CHMMETPUH, HAallpaBJIeHNUE BETBEH mapaboibl.

[Tpu n3ydeHnu 3TON TEMBI TajJbHENIIee Pa3BUTHE MTOTYyYaeT YMEHHE HAXOAUTh 1O TpaguKy
MIPOMEKYTKH BO3pACTaHMsI U YOBIBaHUS (PYHKIIUH, a TAK)KE IPOMEKYTKHU, B KOTOPBIX (DYHKIUS COXpaHseT
3HAK.
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DOpPMHUPOBAHKE YMEHHUI pelaTh HePaBEHCTBA Bia ax> + bx + ¢>0 ax® + bx + ¢<0, rae a= 0,
OCYIIECTBIISICTCS C OTIOPOI Ha CBENICHUs O Tpaduke KBaIpaTHUHON QYHKIIMHU (HAIPaBICHNUE BETBEH
1apaboJIbl €€ PacIioIoKeHUE OTHOCHTENBHO och OX).

OOyuatomirecs 3HaKOMSTCS C METOJIOM HHTEPBAJIOB, C TOMOIIBIO KOTOPOT'O PEIIAIOTCS
HECJIO)KHBIE pPallMOHAIbHBIC HEPABEHCTBA.

OO0yuaromuecs 3HaKOMSTCS O CBOHCTBAMHU CTEHEHHON QYHKIMH Yy=X IPU YETHOM U HEYETHOM
HaTypaJbHOM IoKa3aresne N.. BBonutcs monstue kopHs N-ii crenenu. OOydaronecs 10HKHBI

HOHUMATh CMBICI 3amuceil Buaa ¥— 27, {/81. OHU NOIyYaIOT NPeICTABIECHUE O HAXOKIEHUH 3HAYEHHUIH
KOPHSI ¢ TIOMOIIBIO KaTbKyJIATOPa, IPUYEM BBIPAOOTKA COOTBETCTBYIOIINX YMEHUH HE TpeOyeTcs.

I'jaBa 2. YpaBHeHHsI M HEPaBeHCTBA ¢ 0HOI mepemenHoii (20 yacos).

Lenvie ypasnenus. Hepasencmea emopoii cmenenu ¢ 00Hot nepemeHHoll. Memoo unmepeanos.

Lesan: cucteMarn3upoBaTh 1 0000IIUTE CBEICHHSI O PEIICHUH LIENIBIX C OJHOM MepeMEHHOMH,
chopMUPOBATh YMEHHE PEIIaTh HEPABEHCTBA BUA ax? + bx + ¢>0 ax? + bx + ¢<0, rze a= 0. BripaboTtath
YMEHUE pelliaTh MPOCTEHIINE CUCTEMBI, COJIEpKAIINE YPABHEHUE BTOPOU CTEIICHU C IBYMS
MIEPEMEHHBIMH, ¥ TEKCTOBBIE 32/1a41 C IIOMOIIBIO COCTABJICHUS TAKUX CHUCTEM; BBIPA0OTaTh YMEHHE
peaTh MPOCTEHIITNE CUCTEMBI, COJICPIKAIIIE YPAaBHEHHE BTOPOU CTEIICHH C ABYMS IIEPEMCHHBIMH, U
TEKCTOBBIE 33/1a4 C TOMOIIBIO COCTABJICHHUS TAKHUX CHCTEM.

B a10i1 Teme 3aBepiiraeTcs M3y4eHUE pallMOHAIBHBIX YPaBHEHUH ¢ OJTHOW TIEpEMEHHOM. B cBs3u ¢
STHM MPOBOJIUTCA HEKOTOpOE 0000IIeHNE U YIITyOJIeHHE CBEICHUH 00 ypaBHEHHIX. BBOISATCS MOHATHS
[EJIOTO PAIIMOHAILHOTO YPaBHEHUs U ero ctereHr. O0y4Jaronuecs 3HaKOMSITCS C PEIICHUEM YpaBHEHHIA
TPEThell CTENeHH U YETBEPTON CTETIEHHU C TOMOIIBIO Pa3IOKEHHUS HA MHOKUTEIIN M BBEICHHS
BCIIOMOTATEIILHOW TIEpEMEHHOM. MeTo 1 pelieHus ypaBHEHUN TTyTeM BBEJICHHSI BCIIOMOTaTEIIbHBIX
MePEMEHHBIX OYIIET MIMPOKO UCIOJIb30BATHCS JATBHEUIIIEM MIPH PELICHUH TPUTOHOMETPUYECKUX,
Jorapu()MUYECKHUX U APYTUX BUAOB YPAaBHEHUI.

DopMHUPOBAHIE YMEHHIT pellaTh HepaBEHCTBA B/ ax> + bx + ¢>0 ax? + bx + ¢<0, rae a= 0,
OCYHIECTBIISICTCS C OTIOPOI Ha CBENICHHs O Tpaduke KBaApaTUIHOW (PYHKIMHK (HaNpaBlIeHHE BETBEH
napaboJIbl €€ PacIoIOKEHUE OTHOCUTEIBLHO ocH OX).

OOyuaromiyecs 3HaKOMSTCS C METOJIOM HHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PEeIatoTCs
HECJIO)KHBIE palliOHAbHBIC HEPABEHCTBA.

I'naBa 3. YpaBHeHUs H HEPaBEHCTBA C IByMsI lepeMeHHbIMH (24 yaca).

Ypasnenue c 06yma nepemennvimu u e2o epagux. Cucmemul ypasHerutl 6mopoti Cmenexu.
Pewenue 3a0au ¢ nomowwio cucmem ypasuenuii 6mopou cmenenu. Hepagencmea ¢ 08yms nepemeHHbiMU
U Ux cucmembi.

esb: BeIpaboTaTh YMEHUS peLIaTh NPOCTEUIIINE CUCTEMBI, COJIEpIKaIlie YpaBHEHNE BTOPOH
CTENEHU C ABYMsI IEPEMEHHBIMM, U TEKCTOBBIE 33/1a4U C IOMOLIBIO COCTABIECHUS TAKUX CHCTEM.

B nanHoO# Teme 3aBepiiaeMcsl U3y4€HHUE CUCTEM YPAaBHEHUH € ABYMs. IepeMeHHbIMH. OCHOBHOE
BHMMAaHUE YJEISAETCS CUCTEMAaM, B KOTOPBIX OJTHO U3 YPaBHEHUM NIEPBOM CTENEHH, a JPYrO€ BTOPOM.
W3BecTHBIN 00ydaronmmMces crnoco0 MoCTaHOBKU HaXOUT 3]1eCh JallbHEHIIee MPUMEHEHHE U TT03BOJISET
CBOJMTH PEIICHNE TAKUX CUCTEM K PEHIEHUIO KBaIPATHOTO YPaBHEHHS.

O3HakomiieHHE 00yYarOMIKUXCsl ¢ IPUMEPaMH CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMHU, B
KOTOpBIX 00a ypaBHEHHS BTOPOU CTENEHH, TOJIKHO OCYIIECTBISATHCS C IOCTATOYHON OCTOPOKHOCTBIO U
OTrpaHUYMBATHCS MPOCTEUILINMU IIPUMEPAMH.

[TpuBreyeHne U3BECTHBIX 00YYarOIIUMCS rPa(UKOB MO3BOJISET MPUBECTH IPUMEPDI
rpaduuecKoro pemeHus cucteM ypaBHeHui. C moMonibio rpaduyeckux npeicTaBIeHI MOKHO
HarJIsTHO MTOKa3aTh 00yUYaIoLUMCS, YUTO CUCTEMBI JBYX YpaBHEHUH C IByMs IepeMEHHBIMU BTOPOil
CTEIIEHU MOTYT UMETh OJIHO, 1Ba, TP, YETHIPE PELICHUS WU HE UMETh PELICHUMN.
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Pa3paboTanHblif MaTeMaTHUECKUI anmapart MO3BOJISIET CYIIECTBEHHO PACIIMPUTD KIIACC COAEPKATEIbHBIX
TEKCTOBBIX 3aJ1a4, PELIAEMbIX C TIOMOIIbIO CUCTEM YpaBHEHUH.

I'aasa 4. Ilporpeccun (17 4acos).
Apugpmemuueckas u ceomempuyeckasn npoepeccuu. Popmynvl N-20 4ieHa u CyMmbl nepevix N UieHo8
npoepeccuu. beckoneuno yovieaowjas 2eomempuiecKas npocpeccusl.

Hesb: 1aTh MOHATHSA 00 ApUPMETUIECKON U TEOMETPUIECKOM MPOrPECCUAX KaK YHUCIOBBIX
II0CJIEI0BATENBHOCTAX 0CO00r0 BUAA.

[Tpu n3y4eHUH TeMbl BBOJUTCS MOHATUE MOCIEI0BATENIHOCTH, Pa3bsCHIETCS CMBICI TEPMUHA «N-
1 4JIEeH NOoCJIeI0BATeIbHOCTU», BEIpa0aThIBA€TCsl YMEHHE UCIIOJIb30BaTh UHIEKCHOE 0003HaYeHue. DTu
CBEJICHUS HOCSIT BCIIOMOTATENIbHBINA XapaKTep U UCTIONB3YIOTCS JUIS U3Y4eHUS apu(PMETUIECKON 1
reOMETPUYECKON MPOTrPECCUid.
Pabota ¢ ¢popmynamMu N-ro 4jaeHa ¥ CyMMBI IIEPBBIX N YWICHOB MPOTPECCHil, TOMUMO CBOETO OCHOBHOTO
Ha3HA4YE€HMS, I03BOJISIET HEOJHOKPATHO BO3BPAILATHCS K BEIYUCICHUSM, TOXKIECTBEHHBIM
peoOpa3oBaHUsM, PEIICHUIO YPaBHEHH, HEPABEHCTB, CHCTEM.

PaccmarpuBaroTcsi XapakTepuCcTHYECKHE CBOMCTBA apu(PMETHUECKOM U TeOMEeTpUUYECKON
IIPOrPECCUi, YTO MO3BOJISIET PACILIMPUTh KPYT IIpe/ijlaraéMblx 3ajau.

I'naBa 5. DjieMeHTHI KOMOMHATOPUKH U TeOpuH BeposiTHOCcTell (17 yacos).
Kombunamopnoe npasuno ymmnoowcenus. [lepecmarnosku, pazmewenus, covemanus. Omuocumenvhas
yacmoma u 8eposIMHOCMb CYYANHO20 COObIMUSL.

eab: 03HaKOMUTH 00YUAIOLIUXCS ¢ HOHATUSIMU IEPECTAHOBKHU, Pa3MEILEHUs, COUETAHUS U
COOTBETCTBYIOIIUMU (HOPMYIJIaMU AJIs OJICYETA UX YMCIIA; BBECTU MOHSITHS OTHOCUTEIBHON YaCTOTHI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.

W3ydeHue TeMbl HAUMHAETCS C PEIICHUs 3a/1a4, B KOTOPBIX TPeOyeTCs COCTaBUTh T€ UITH HHbBIE
KOMOWHAIIMH 3JIEMEHTOB U. TIOJICYUTATh UX YUCIO. Pa3bsicHAETCS KOMOMHATOPHOE MPABUIIO YMHOKEHUS,
KOTOpOE UCIIOJIHATCS B AalIbHEHIIIEM MTPH BBIBOAE (popMyIT Tsl moAcuéTa yncia NepecTaHoBOK,
pasMenienuit u couetanuil. [lpu n3yueHnn qaHHOTO MaTepuaia He0OXOAMMO OOpaTUTh BHUMAHUE
oOyyaroIuXxcsi Ha pa3Inyue MOHATUHN «pa3MElIeHUe» U «COYeTaHuey, chopMUpoBaTh y HUX YMEHHE
OTIpeENATh, O KaKOM BHJIe KOMOMHAIMI HIET peyb B 3a7aue.

B nannoi#i Teme oOydaromiiecst 3HaKOMSITCSI ¢ HAYallbHBIMU CBEJICHUSIMU M3 TEOPHH BEPOSITHOCTEH.
BBoasTcs noHATHS «cydaliHOE COOBITHEY, «\OTHOCUTENIbHAS YacTOTa, «BEPOSITHOCTh CIIy4aifHOTO
coObITUS». PaccMaTpuBarOTCs CTATUCTUYECKUH M KIIACCUYECKHI MOAXOABI K ONPEAETICHUIO BEPOSATHOCTU
cllydaiiHOTo coObITHsA. BaxkHO 00paTuTh BHUMaHKUE 00YUYarOLIUXCsl HA TO, YTO KJIACCHUECKOE
oTpesieNieHUuE BEPOSTHOCTH MOKHO MMPUMEHSTH TOJIBKO K TAKMM MOJIETISIM pealbHBIX COOBITUH, B KOTOPBIX
BCE€ UCXO/IbI SIBIISTFOTCSI PABHOBO3MOYKHBIMH.

6. IToBTOpenne (25 4acos).

Hean: [ToBTOpeHue, 0600IIEHNE U CHCTEMAaTH3alsl 3HAHWH, YMEHHUI M HABBIKOB, MIOJTyYEHHBIX HA
ypOKax 1o JaHHBIM TeMaM (Kypc anreOpsl 9 kiacca).
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TEMATHYECKOE IINIAHUPOBAHHUE

Ne Tema Komngectso KomnuectBo
4acoB KOHTPOJIbHBIX
pabot
1. BBoanoe nmoBTopeHue 4 Juarnoctuueckoe
Tec-e
2. KBagparnunas GpyHkius 29 2
3. VYpaBHEHUs 1 HEPABEHCTBA C OHOM IMEpEeMEHHON 20 1
4. VYpaBHEHUs U HEPABEHCTBA C IBYMsI [IEPEMEHHBIMU 24 1
S. Apudmerndeckast 1 reoMeTpUIECcKas IPOrpeccuu 17 2
6. DneMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSTHOCTEN 17 1
7. Hrorosoe nmoBTopenue. Pemenue 3agau no kypcy VII | 25 1
— IX knaccos
HUtoro 136 8




