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Hacrosimass pabowast mporpamma pas3paboTaHa B COOTBETCTBUM C TpeOOBaHUAMM (hefepaibHOTo
rOCyJJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa OCHOBHOIO 0OmIero oOpa3oBaHMs M Ha OCHOBE
nporpammbl: MaTtemaTtuka: nporpammsl: 5-11 xnaccsl/ [A. I'. Mep3nsk, B. b. [Tononckuii, M. C. Sxup
u ap.]. — M.: Benrana — I'pag, 2018.

Pabouas nporpamma pa3paboTaHa Ha OCHOBE:

1. denepanbbiit 3akoH «O6 ob6pazoBanuu B Poccuiickoii deneparmy» ot 29.12.2012 Ne 273-D3 (pen.
ot 08.06.2020) (c u3m. u pom., Bcrym. B cuiy ¢ 01.01.2021);

2. ®denepanbHBINA TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIN CTAaHAAPT OCHOBHOTO OOIIET0 00pa30BaHMS;

3. Ilpuka3 MunucrepctBa npocsemnieHus: Poccuiickoii denepannu (Munnpocsemnienus Poccun) ot 28
nexabpst 2018 romalNe 345 «O ¢denepanbHOM nepeyHe yueOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO
Ipy  pealu3alliid  WMEIONIUMX TOCYJapCTBEHHYI0 aKKpEIUTAIlMI0 O0pa30BaTENbHBIX MPOTpamMm
HayvaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, cpeaHero oOImiero odpa3zoBaHMs». NMpUKa3 MHHUCTEPCTBA
oOpazoBanust u Hayku Poccuiickoit ®enepanum ot 31 mapra 2014 r. Ne 253 «OO0 yrBepkaeHHH
(benepanbHOTO TepedHsi Y4eOHUKOB, PEKOMEHIYEMbIX K HMCIIOJIb30BAaHUIO MPH Pean3alliid UMEIOIINX
rOCy/IapCTBEHHYIO AaKKpEAMTALMI0 00pa30BaTelIbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOI'O
oO1mero, cpemHero o0mero oOpa3oBaHUs», C U3MEHEHHUSIMH, BHECEHHBIMHU MpUKa3aMu MHUHHCTEPCTBA
obpazoBanus u Hayku Poccutickoii @eaepanmu ot 08 urosst 2015 r. Ne 576, ot 28 nexadbps 2015 1. Ne
1529, ot 26 suBaps 2016 1. Ne 38, ot 21 anpens 2016 r. Ne 459, ot 29 nexabps 2016 r. Ne 1677, ot 08
nroHsa 2017 r. Ne 535, ot 20 mrons 2017 r. Ne 581, ot 05 urorst 2017 1. Ne 629;

4. Tlpuka3 Munucrepcrpa npocsenieHust PO ot 02.08.2022 Ne 653 «O6 yrBepxkaeHnn heaepaabHOTo
TIepeYHs JIEKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB, JOMYIIEHHBIX K UCTIOIB30BAHUIO TIPH PeATU3aAIAN

UMEIOIINX TOCYIapCTBEHHYIO aKKpeauTaluio odpasosarenbHbix nporpamm HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822);

5.0cHoBHas oOpazoBaTeibHas MporpaMmma OCHOBHOro obmiero oopaszoBanust MbBOY «Cpennsist mkosna
Ne82» nnst 7 — 9 xnaccos Ha 2023-2024 yueOnsiit roa. [Ipukas Ne Ne 470 — JI/A ot 31.08.2023r;

6. [lonoxxenue o paboueit mporpaMme y4eOHBIX KypCOB, MPEAMETOB, TUCHUIUIMH (MOJIYJIei), KypcoB
BHEYPOUHOU AesTenbHOCTH, yTBepkaeHHOH MBOY «Cpennsist mkosa Ne82y;

7. YMK A. T'. Mepansk, B. b. Ilononckwuii, M. C. Skup u np.]. — M.: Bentana — I'pad, 2018.

IaanupyeMblie pe3yabTaThl OCBOCHUS Y4eOHOr0 npeaMera «Aqaredpa» (7 kjaacc)

JIn4yHOCTHBIE pe3yJIbTaThI:

1) BocmUTaHME POCCHMCKON TpakIaHCKOW MJICHTUYHOCTH: MATPUOTHU3Ma, yBaxkeHUs K (OTeuyecTBy,
OCO3HaHHUE BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YUEHHIO, TOTOBHOCTh M CIIOCOOHOCTh 00yYarOIIUXCsl K CAaMOPa3BUTHIO
U caM000pa30BaHMIO Ha OCHOBE MOTUBAIIMH K 00YyUEHHIO U TO3HAHUIO;

3) 0co3HaHHBIN BHIOOP M TIOCTPOCHHUE AAJIbHEHUINICH HHAMBUAYATBLHON TpacKTOpuK oOpa3oBaHus Ha Oa3e
OPUEHTUPOBKM B MHpe Mpodeccuii U Npo(ecCHOHAIBHBIX MPEANOYTeHUNH C Yy4ETOM YCTOWYMBBIX
[I03HABATEJIbHBIX UHTEPECOB, a TAK)KEe HA OCHOBE (JOPMUPOBAHUS YBAKUTEIBHOTO OTHOLIEHUS K TPYAY,
pa3BUTHE OIbITA YYACTHS B COLIMAJIBHO 3HAYUMOM TPYJIE;

4) ymMeHHe KOHTPOJIUPOBATh MPOIECC U Pe3yIbTaT y4eOHO U MaTeMaTH4eCKON AesITeTbHOCTH;

5) KpUTUYHOCTH MBIIUICHUS], MHULIUATUBA, HAXOAYUBOCTh, aKTUBHOCTD MPU PELICHUU MAaTEMaTUYECKUX
3a/1a4.

MeranpeamMeTHbIe pe3yabTaThl:



1) yMeHHE caMOCTOSITEIHHO OMPEAEIIATh eI CBOEro 0O0y4YeHUs, CTAaBUTh U (POPMYJIMPOBATH IS ceOs
HOBBIE 33/1a41 B yu€0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MO3HABATENILHON AEATEIbHOCTH;

2) yMeHHE COOTHOCUTh CBOU JCHCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYLIECTBISITH KOHTPOJb
CBOEH JCATENBHOCTH B IIPOLECCE JOCTUKEHUS PE3yibTaTa, ONPEACIIAT

CHocoObI JEHCTBUI B paMKax NMPeIOKEHHBIX YCIOBHM U TpeOOBaHUI, KOPPEKTHPOBATH CBOM JAEHCTBUS
B COOTBETCTBUHU C U3MEHSIOLENCS CUTyallUeH;

3) yMeHWe OmpenensiTh  TOHATHs, CO37JaBaTb  OOOOIIEHMs, YCTAaHABIMBATH  AHAJIOTHH,
KJ1acCU(UIIUPOBATh, CAMOCTOSATENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUTsl KilaccuUKanuy;

4) yMeHue ycCTaHaBIMBaThb IPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHMUECKOE pacCyXJIeHue,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAyKTUBHOE U 110 aHAJIOTUN) U JeNIaTh BHIBOJIBI;

5) pa3BuUTHE KOMIIETEHTHOCTH B O00JIACTH HCIHOJB30BaHUS HH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;

6) nepBOHayaIbHbBIE MIPEICTaBICHHS 00 UIESX U O METOAAX MaTeMaTHKU Kak 00 YHUBEPCAJIbHOM SI3bIKE
HAyKU U TEXHUKH, O CPEJCTBE MOJEIUPOBAHMSI SIBJICHUI U IIPOLIECCOB;

7) yMmeHHMe BHJETh MaTeMAaTUYECKyI0 3aJayy B KOHTEKCTe MpOOJIEeMHOM CHUTyallun B JAPYTUX
JUCLMILIMHAX, B OKPYXKaIOIIEeH KU3HU;

8) yMeHuMe HaxOAWTh B pA3IUYHBIX HCTOYHUKAX HMHPOpPMAIUIO, HEOOXOAMMYIO [UIsl peIIeHUS
MaTeMaTHYeCKUX 33a/a4, M TPEACTaBIATh €€ B MOHATHOH (opme, NMPUHUMATh PELICHHE B YCIOBUIX
HEMOJIHOM UM U30BITOYHOM, TOUHOM UM BEPOSITHOCTHOM MH(OpMAaLINK;

9) yMeHHe NMOHUMATh W MCIIOJIB30BaTh MaTEeMAaTHYECKUE CPEACTBA HAMIATHOCTH (TpadukH, TaOIHLIbI,
CXEMBI U JIp.) JAJIsl WILTIOCTPALUY, UHTEPIIPETAlluY, apTyMEHTallUY;

10) ymeHue BbIABUTATh TUIIOTE3BI IIPU PELICHUH 33a4H, TOHUMATh HEOOXO0AUMOCTh UX POBEPKH;

11) noHMMaHue CyUIHOCTH aJIFOPUTMHUYECKUX MPEAINUCAHUA U yMEHHE JeHCTBOBATh B COOTBETCTBUU C
IIPEI0KEHHBIM AITOPUTMOM.

IIpexMeTHBIE pe3y/IbTaThI:

Yuciia 1 BbIYHCICHUA

BoinonHsATh, coyeTast yCTHbIE U MUCbMEHHBIE MTPUEMBI, apu(MeTHUYEeCKHe NEeUCTBUS C PAllMOHAIBHBIMU
YHCJIAMHU.

HaxomuTh 3HaueHHsS 4YHUCIIOBBIX BBIPAXEHHUM, NPUMEHSITh pa3HOOOpa3HbIe CIOCOOBI U MPHUEMBI
BBIUMCIICHUS 3HAUEHHUH JPOOHBIX BBIPAXKEHUN, COACPIKAIMX OOBIKHOBEHHBIE U IECATHUHBIE APOOH.
[lepexoaute OT OgHOW (GOpPMBI 3amMcCHU YHUCEN K JAPYroil (mpeoOpa3oBbIBaTH JECATHUHYIO IpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO IPOOb).
CpaBHUBATh U YIIOPSAIOUMBATH PALIMOHAIBHBIE YHCIIA.

OxpyrisTh uucna.

BbInonHATE NPUKUAKY U OLIEHKY pe3yibTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHUN YUCIIOBBIX BBIPAKEHUH.
BbINOMHATE AEUCTBUS CO CTENEHSIMHU C HATYPAJIbHBIMH [10KA3aTEISAMHU.

[IpuMeHATH NpH3HAKK JETMMOCTH, PA3I0KEHHE HA MHOKUTEIN HATYPaIbHBIX YUCEIL.

Pemarp  NpakTUKO-OPMEHTUPOBAHHBIE  3aJauyM,  CBSI3aHHbIE C  OTHOUIEHWEM  BEJMYUH,
MIPONOPLIMOHAIBHOCTBIO BEIMYMH, IPOLICHTAMH, WHTEPIPETUPOBATH PE3yJbTaThl pPEUICHUs 3a1ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anreOpandeckylo TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATh €€ B MPOLIECCe OCBOEHUS
y4eOHOro MaTepuaa.

HaxoauTe 3HaueHnst OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYECHUSAX [TEPEMEHHBIX.

BoinonHsATe npeoOpa3oBaHusl LEI0r0 BhIPAXKEHUS B MHOTOWIEH NMPUBEACHUEM MOJOOHBIX ClaraeMblX,
PacKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHE OIHOW/IEHA HA MHOTOWIEH M MHOTOWIEHa Ha MHOTOWIEH, IPUMEHSATh (DOPMYJIbI
KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1IecTBISITh pa3ioKEHHE MHOTOWICHOB HAa MHOXHUTENN C TIOMOIIBIO BBIHECEHUS 32 CKOOKHU OOIIero
MHOYUTEJIS, TPYNIUPOBKU ClIaraeéMbIX, IPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHSL.

[IpumensTh mpeobpa3oBaHuss MHOTOWICHOB ISl PEILIEHUs pa3IMYHbIX 3a7ja4 U3 MaTeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 PEATbHON IPAKTHKHU.

Hcnonb30Bath CBOICTBA cTeNeHEl ¢ HaTypaIbHBIMU NOKA3aTENSMHU JUIs TPEOOPa30BaHUSI BbIPAKEHUH.
YpaBHeHNS U HEPABEHCTBA



Pemrate nuHENHBIE ypaBHEHHs C OJHOM NEPEMEHHOM, NMPUMEHss IpaBHia NEpexofa OT HCXOJHOTO
YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTh, SABIIE€TCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre MeTo bl MPU PEHICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonbupars mnpumepsl THap 4YHCEN, SBISIOMUXCS pEIIEHHEM JIMHEHHOro ypaBHEHHs C JBYMs
MIePEMEHHBIMH.

Ctpouth B KOOPAMHATHON MJIOCKOCTH TpauK JUHEHHOTrO ypaBHEHHs C JABYMS I€PEMEHHBIMHU,
MOJIb3YACH I'paUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHHUS.

Pemate cuctembl AByX JMHEHHBIX YpaBHEHHH C IByMs IEPEMEHHBIMH, B TOM YHCJIE rpaduUecKH.
CocTaBnsTh U pemnarh JUHEHHOE ypaBHEHUE WM CUCTEMY JMHEMHBIX ypaBHEHUH MO YCJIOBHIO 3a/layH,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4EHHBIN pe3ybTar.

DOYyHKIUHA

N300pakaTh Ha KOOPIMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
OTPE3KH, MHTEPBAJIbI, 3AIIUCHIBATH YNCIIOBBIE POMEKYTKHU Ha anreOpanyeckoM si3bIKe.

OTmeyarb B KOOPAMHATHOW IIJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH Tpaduku
auHeHHbIX QyHkuui. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUYMHAMH: CKOPOCTb, BpeEMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTbh, IPOU3BOIUTENBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTh 3HaueHune GyHKIMU MO 3HAYECHUIO €€ apryMeHTa.

[lonumars rpaduyeckuii crnocod mpeAcTaBleHUs M aHanu3a HHQOpMalMM, W3BJIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIMIO U3 TPAPHUKOB PEATILHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Ili1annpyeMsble pe3y/ibTaThl H3y4YeHHUs Y4eOHOI0 mpeaMeTa

«Aaredpa» (7 ki1acc)

Tema: JIuHeiiHOe ypaBHEeHHE C OHOI MepeMEeHHOI.

Buinycknux nayuumoca:

PacrioznaBaTh 4YHCIIOBbIE BBIPAKEHHMSI U BBIPAKEHUS C TIE€PEMEHHBIMH, JIMHEWHbIE YpaBHEHUS.
[IpuBoauTE IpHUMeEpPBI BBIPAXEHUM C NMEPEMEHHBIMH, JUHENHBIX ypaBHEHMH. COCTaBIIATH BBIPAKEHUE
C TIEpEMEHHBIMHU T10 YCJIOBHIO 33aaul. BbIMOMHATE peoOpa3oBaHus BbIPAKEHUIN: IPUBOIUTH OI00OHBIE
cllaraeMble, packpbiBaTh CKOOKHM. HaxomauTh 3HaueHHe BBIpRXXEHUS C MEPEMEHHBIMU INPH 33aJaHHbIX
3HaueHusX nepeMeHHbIX. KiaccubunupoBate anreOpanueckue BblpakeHUs. OMNUCHIBaTh LENble
BBIPAKEHUS.

dopmynupoBaTh ONpeelIeHUe JIMHEHHOro ypaBHeHus. PemaTh nuHelHOe ypaBHEHHE B OOLIeM BHUJE.
WHTepnpeTpoBaTh ypaBHEHHE KaK MaTEMATUUYECKYI0 MOJENb PealbHOM cuTyanuyu. ONUCBIBATH CXEMY
penieHust TEKCTOBOM 3a/1auu, IPUMEHATH €€ T PEIIeHUs 3a1a4.

Buinycknux nonyuum 603moxicHocmy .

OBnazners crelMaJbHBIMU MPUEMAaMU PELICHUS YPaBHEHHUH. YBEPEHHO MPUMEHSTH anmnapar pereHus
YPaBHEHMH JJIs peIIeHUs] pa3HOOOpa3HBIX 3a/1a4 MAaTEMATUKU M CMEXXHBIX IPEAMETOB.

Tema: Ilesibie BbIpaKeHUs.

Bbznycm-mk Hay4umsvcs.

@OopMyIMpOBATh: ONPEACICHUA: TOXKACCTBEHHO PAaBHBIX BBIPAXKCHUHM, TOXACCTBA, CTEIEHU C
HaTypaJbHbIM IIOKa3aTejeM, OJHOYIEHA, CTAHIApPTHOrO BUJA OAHOYJIEHA, KOA(P(PHUIMEHTA OJHOUICHA,
CTEIIEHU OJHOWICHA, MHOI'OUYJICHA, CTEIICHU MHOTO4JICHA;

CBOIMCTBA: CTEIICHU C HATypaJbHBIM IIOKA3aTENIEM, 3HaKa CTEIICHHU;

IIpaBUJIa:  JI0KA3aTEIbCTBA TOXKIECTB, YMHOXCHUSA OJHOWIEHA HAa MHOIOYWICH, YMHOXKCHUS
MHOT'OYJICHOB.

Jloka3pIBaTh CBOWMCTBA CTENEHM C HATYypaJbHBIM IOKa3aTeJeM. 3amiChiBaTh M JOKa3bIBaTh (POPMYIIBL:
IIPOM3BENIEHUSI CyMMBI M Pa3HOCTHU JBYX BBIPaKECHUM, PA3HOCTH KBAJPaTOB JBYX BBIPAKECHUH, KBaJpaTa
CYMMBI U KBaJIpaTa pasHOCTH JBYX BBIPAKEHHIA, CyMMBbI KyOOB M Pa3HOCTH KyOOB JBYX BBIPa)KCHUH.
BbluncnaTe  3Haue€HUME  BBIPDAKEHUM € IEpeMEHHbIMHU. [IpuMeHATH CBOMCTBA  CTENEHU UL
npeoOpa3oBaHusl BbIpAKEHUH. BBINOIHATE YMHOXKEHHE OJHOWICHOB W BO3BEACHUE OJHOWICHA
B CTeNEHb. [IpUBOANTE OHOWIEH K CTAHAAPTHOMY BUIY. 3alIUCHIBATh MHOTOUYWIECH B CTAHJAPTHOM BUJE,
OIIPEEATh CTENeHb MHOrowieHa. I[IpeoOpa3oBbIBaTh MPOMU3BEJCHUE OJHOWIEHA U MHOTIOYJICHA;



CyMMBI, pa3HOCTH, IIPOM3BEIEHUS [JIByX MHOTOWICHOB B MHOIOWICH. BBINONMHATE pa3iokeHue
MHOIOWIEHAa Ha MHOXHUTEIH CIIOCOOOM BBIHECEHHMS OOIIEro MHOXUTENs 3a CKOOKH, CIOcoOOM
IPYOIUPOBKU, MO GopMyliaM COKPAIIEHHOTO YMHOXXEHHUS U C NMPUMEHEHHEM HECKOJBKHUX CIOCOOOB.
Hcnonp3oBaTh yka3aHHble IpeoOpa3oBaHMs B IMPOIECCE pELICHUs YpaBHEHUH, J10Ka3aTelbCTBa
YTBEPKJICHHM, pEIEHUSI TEKCTOBBIX 3a7a4.

Buinycknux nonyuum 603mMO04CHOCMb.

BoinonHATs MHOTOIIArOBBIE MPeoOpa3oBaHus pallMOHAIbHBIX BBIPAXKEHUN, MPUMEHSS IMPOKUN HaOOp

croco60B 1 puéMoB. [IpuMeHsATh TOXKAECTBEHHbIE MPpeoOpa3zoBaHus s PEUICHHS 3a/1a4 U3 PAa3InYHBIX
paszenoBs Kypca.

Tema: OyHKIUM.

Buinycknux nayuumucs:

[IpuBoauTh, mnpHUMEPHI 3aBUCHUMOCTEH MEXAy BeIMYMHAMU. Pa3nuuarh cpead 3aBUCUMOCTEM
(yHKITMOHATTLHBIC 3aBHCHUMOCTH.

OnuceiBaTh MOHATHS: 3aBUCHMON M HE3aBUCUMOM IMEpEeMEHHBIX, (QYHKIHMH, apryMeHTa (QYHKIHH;
cnocoOsl 3aanust GyHKIUU. POpMyIHPOBaThH ONpeneIeHus: 00JacTu onpeaeiaeHus GpyHKIu, oo6aacTu
3HaYCHUM QYHKINH, Tpadrka GyHKIUY, THHEHHON (QYHKIIMH, IPSIMON TPOIIOPITHOHATIEHOCTH.
Boruncnsate 3HaueHne GyHKIUU 110 33JaHHOMY 3HAueHUIO aprymeHTa. CocTaBsATh TaONIHIIbl 3HAYCHUN
¢byukaun. Ctpouth rpaduk GyHKIMH, 3amaHHON TabnwuHo. [lo rpaduky GyHKIHUH, SBISIOMEHCS
MOJIEJIbI0 PEAIbHOTO TPOLIecca, OMPEAEATh XapaKTePHUCTUKU 3Toro mporecca. CTpouTh rpadux
JUHEHHON QYHKIIUU U TIPSMOM TPOMOPIHOHATEHOCTH. ONUCHIBATh CBOMCTBA ATUX (PYHKITUH
Buinycknux nonyuum 603modrcHocms.

[IpoBoauTh wuccienoOBaHMsI, CBSA3aHHbIE C W3YyYEHUEM CBOMCTB (yHKUUNA, B TOM UHCIE C
WCIIOJIb30BAaHUEM KOMITbIOTEpA; H OCHOBE TPadMKOB HM3yUEHHBIX (DYHKIMN CTPOUTH 0OJE CIOXKHBIC
rpaduku (KyCOYHO-3a/laHHBIE, C «BBIKOJIOTHIMUY» TOYKAMH U T. II.); UCHOJB30BaTh (YHKIMOHAJIbHBIE
MIPE/ICTABJICHHS] U CBOMCTBA (DYHKIIMH ISl pEIICHUS MaTEeMaTHUECKHUX 3a7ad U3 pa3 JIMYHBIX pa3JeioB

Kypca.

Tema: CucteMbl JMHENHBIX YPABHEHUH C ABYMS epeMEeHHbIMM.
Buinycxknux nayuumucs

[IpuBOOUTE NpUMEpPHL: YpaBHEHUs C ABYMS IEPEMEHHBIMU; JIMHEWHOIO YPaBHEHHUsS C JBYMS
[IEPEMEHHBIMU; CHUCTEMBI ABYX JIMHEHUHBIX YPaBHEHUU C JByMs IIEPEMEHHBIMU; pealbHBIX
MIPOLIECCOB, JJII KOTOPBIX YPaBHEHHE C JABYMS IEPEMEHHBIMU WJIH CUCTEMA YPaBHEHHU C
JIBYMS [IEPEMEHHBIMU SBIISIOTCS MATEMAaTUYECKUMU MOJEIISMU.

Onpenensitb, SBISETCd JU Tapa YUCEN pEUIeHHEeM JIaHHOTO YpaBHEHUS C JBYMs
[IEPEMEHHBIMHU.

PopMynHMpOBaTH:

OINPEJEICHUSA: PELICHNs YPABHEHUS C IBYMsI IEPEMEHHBIMU; YTO 3HAYUT PELIUTH YypPaBHEHUE
C ABYMs IEpEMEHHBIMU; rpaka ypaBHEHUS C JBYMs IEPEMEHHBIMU; IMHEHHOTO YpaBHEHUS
C ABYMs IIEPEMEHHBIMMU; PELLEHUS CUCTEMbI YPABHEHUH C IBYMsI [IEPEMEHHBIMY;

CBOMCTBA yPABHEHUH C ABYMS IEPEMEHHBIMH.

OnuceiBaTh: cBoOiicTBa rpaduka JIMHEHHOTO YypaBHEHHMS B 3aBHUCHUMOCTH OT 3HAYCHHUH
KOA(p(UIMEHTOB, TpapUUecKHil METOJ peIleHUusT CHUCTEMBbl JBYX YypaBHEHUH C JByMs
[IEPEMEHHBIMU, METOJ, IOJCTAHOBKU U METOJ CIOKEHMs Ul DPELICHHUs CUCTEMBI ABYX
JIMHEWHBIX YPaBHEHUH C JByMS IEPEMEHHBIMHU.

Crpoutb rpaduk JHHEHHOro ypaBHEHHs C ABYMS NEpeMEHHbIMH. PemaTh cucTeMbl JBYX
JIMHEWHBIX YPaBHEHUH C JByMS IIEPEMEHHBIMHU.

Pemate TEKCTOBBIE 3aayd, B KOTOPBIX CHCTEMA [BYX JIMHEWHBIX YPaBHEHHU C IByMs
IIEPEMEHHBIMU  SIBJIIETCSI ~ MATEMaTH4YECKOM  MOJENIBI0  PEAJbHOro  Ipouecca, H
HMHTEPIPETUPOBATH PE3YIIbTAT PELIEHUS CUCTEMBI.

Boinycknuk noayuum 603MOHNCHOCHb:
OBnazers crnenuaabHbIMA NPUEMAMU PELICHHMsS YPAaBHEHUN C ABYMsI INIEPEMEHHBIMM U CHCTEM
YpaBHEHHUI; YBEPEHHO INPUMEHSThH almnapar yYpaBHEHUH i1 pelieHus pa3HOOOpaszHbIX 3a7ad U3



MaTeMaTHKH, CMEXHBIX TMPEAMETOB, MPAKTUKH;, MPUMEHITh TIpaduyecKkue MpeACTaBICHUs s
UCCIIeZIOBAaHMsI YPaBHEHH, CUCTEM YpaBHEHUH, coepKaliux OyKBeHHbIE KO PHUIIUEHTHI.

Conep:xanue y4eOHOro nmpeamera.

1. J/IuHeiiHOe ypaBHeHHe ¢ 0HOH nepemeHHoM (15 yacoB)

JIuneliHoe ypaBHEHME C OJHOM IIEpEMEHHOM. Pemenue 3a1a4 ¢ MOMOLIBIO YPaBHEHUN.

2. lleabie Boipa:kenus (50 yacoB)

ToxnecTBeHHO paBHBIE BhIpakeHHs. ToxzaectBa. CTeneHb C HaTypaJbHbIM Ioka3areneM. CBoiicTBa
CTENEHM C HaTypajJbHbIM ToOKa3aTeneM. OpHowieHbl. MHorowieHnbl. CioXeHHe U BbIUWTaHUE
MHOI'OYJICHOB. YMHOKCHME OJHOWIEHA HAa MHOTOWIECH. YMHOXXEHHE MHOIOYJIEHAa Ha MHOTIOYJICH.
Pa3noxeHre MHOrO4YWIEHOB Ha MHOKUTENU. BhIHeceHHe 00IIero MHOXKHUTENS 3a cKOOkH. Paszmoxkenue
MHOTOYJIEHOB Ha MHOXuUTenu. Merton rpynnupoBkd. [IpousBeneHHe pa3HOCTM M CYMMBI JBYX
BbIpaXeHUI. Pa3HOCTH KBaapaToB IBYX BbIpakeHHMH. KBagpar cyMMBI M KBaApaT pa3HOCTH JBYX
BbIpakeHuil. [IpeoOpa3oBanre MHOrO4JIeHa B KBapaT CyMMbI MJIM Pa3HOCTH JABYX BbIpakeHHd. Cymma
U pa3HOCTh KyOOB JABYX BbIpakeHUH. [IprMeHeHune pa3nuyHbIX CIIOCOOOB pa3joKEHUs] MHOIOUWIEHA Ha
MHOKUTEIH.

3. ®yukuuu (12 yacon)

Ces3u Mexnay BennunHamu. Oynkuus. CrnocoObl 3amanus Qyskuuu. I'padux dynxuum. Jluneinas
¢dbyHKus, ee rpaduk 1 cBOMCTBA.

4. CucreMbl JMHEHHBIX YPABHEHUH ¢ ABYMs nepeMeHHbIMH (18 1yacoB)

VYpaBHeHue ¢ OByMs nepeMeHHbIMU. JIMHelHOoe ypaBHEHHE C JBYyMsI NEPEMEHHBIMH U €ro rpaduk.
CucteMbl ypaBHEHUH ¢ IByMsl IepeMeHHBIMU. ["paduueckuii MeTo 1 pereHns: CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH C JIByMsI MEPEMEHHbIMH. PelieHne cucTteM JUHEWHBIX YPAaBHEHHM METOJIOM MOACTAaHOBKH.
Pewmrenne cucreM JIMHEWHBIX YpaBHEHHHM METOAOM CIOKEHHsA. PemeHue 3a1ad ¢ MOMOIIBIO CUCTEM
JIMHENHBIX YPABHEHUM.

5. IloBTOpeHne U cucTeMaTH3alus y4eOHOro marepuasa (7 4acos)

Hens: IloBTOpenue, 0600IeHNE U CHCTEeMaTH3alUs 3HAHWKM, YMEHHI W HaBBIKOB, OOyYaromuxcs 3a
Kypc anreOpbl 7 Ki1acca.

Hroro: 102 yaca

TemaTn4yeckoe NuIaHNpPoOBaHue y4eOHOr0 MaTepHuaJa

Coneprxkanue yueOHOro MaTepuana Kon - BO
4acoB

I'nasa 1. JIuneliHoe ypaBHEHHUE C OJTHOW NEPEMEHHOM 15

1 | Beenenue B anrebpy 3

2 | JIuneiiHOE ypaBHEHUE C OAHON NIEPEMEHHOU 4

3 | BXxonHO# KOHTPOJIB 1

4 | Pemenue 3a1a4 ¢ MOMONIBIO YPABHEHUHN 6

5 | KontponbHas pabota Nel. |
I'naBa 2. [lenble BbIpaxeHUst 50

6 | ToXXaecTBEHHO paBHbIE BbIpakeHUs. TOXKAECTBO. 2

7 | CreneHp ¢ HaTypaJbHBIM MOKa3aTeIeM 3

8 | CBoiicTBa CTENEHNU C HATYpaJbHBIM IOKa3aTeIeM 3

9 | OxHOYJIEHBDI. 2

10 | MHoOrOouNEHBI 1

11 | CnoxeHue 1 BBIYUTAHUE MHOTOYJICHOB 3

12 | KonrponbHas pabora Ne2. 1

13 | YMHOXK€EHHE OJTHOUIEHA HA MHOTOUJIEH 3




14 | YMHOX€HHE MHOTOUYJIEHa HA MHOTOUJIEH 4
15 | PaznokxeHne MHOTOUYJICHOB Ha MHOXKUTENIH. BblHeceHue o0miero MHOXUTENS 3a | 3
CKOOKH
16 | Pa3noskeHne MHOTOYJIEHOB HA MHOKUTENIN. MeTo | rpynupoBKU 3
17 | KontponsHas padota Ne 3 1
18 | [IpousBeneHne pa3HOCTH U CYMMBI JIBYX BBIPa)KEHHI 3
19 | Pa3HOCTB KBagpaTOB ABYX BBIPAXKEHUN 2
20 | KBagpaT cyMMBI U KBaipaT pa3HOCTH JIBYX BBIPAKEHUN 4
21 | [IpeoOpa3oBaHre MHOTOUJIEHA B KBAJPaT CyMMBbI HJIM Pa3HOCTH JIBYX BBIpa)KEHUMN 3
22 | KonTtpoabsHas pabora Ne 4 1
23 | CymmMa U pa3HOCTh KyOOB JIBYX BBIpayKECHHIA 2
24 | IlpuMeHeHne pa3INYHBIX CIIOCOO0B PA3NIOKEHHUSI MHOTOWIEHA HA MHOXHTEIH 5
25 | KonTtponwsHas padbora Ne 5 1
I'naBa 3.®ynkuuu 1
26 | CBs3u Mexay BenuunHamu. OyHKuus 2
27 | CriocoObI 3aanust pyHKITHH 2
28 | I'padux dpyHKIIMHA 2
29 | Jluneitnas ¢pyHkuus, e€ rpaduk U cBOicTBa 5
30 | KontponsHas padora Ne 6 1
I'maBa 4. Cuctembl TMHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU 1
31 | YpaBHeHUs ¢ IByMs IEPEMEHHBIMHU 2
32 | JIuneiiHoe ypaBHEHHE C IByMsI IEPEMEHHBIMU U €0 rpaduk 3
33 | CucteMbl ypaBHEHHH € JAByMS TepeMeHHbIMH. | padudeckuii MeTO pemeHus | 2
CUCTEMBI JIBYX JINHEHHBIX YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMU
34 | PelieHre cUCTEM JIMHEHHBIX YPaBHEHU METOJOM MOJICTAHOBKH
35 | Pemenue cucteM JIMHEHHBIX YpaBHEHUI METO/IOM CIOXKEHUS
36 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHENHBIX YPaBHEHUM
37 | KontponsHas padora Ne 7

HOBTOpCHI/Ie Hn CUCTCMaTHu3alus yqe6H0ro MaTcpHraja.

VYnpaxkHeHus 1711 IOBTOPEHUs Kypca anredpsl 7 Kiacca.

Hroropas KOHTPOJIbHAA pa60Ta
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