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Paznea |. I[lossicHuTeILHAA 3aIUCKA

Pabouas mporpamma mo ydeOHOMY mpenmery anredpa aias 8 KiIaccoB COCTaBJeHa B
cootBeTcTBUU ¢ PI'OC OO0, yTBep)AEHHOTO NMPUKa30M MHUHHCTEpCTBA 00pa30BaHUS W HAYKH
P® ot 17 nexabdps 2010 roga Ne 1897, ¢ uaMeHEeHUsIMU, BHECEHHBIMH NTPUKA30M MUHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanuu ot 29 nexadps 2014 roma Ne 1644, npukazom
MunucrepcrBa oOpasoBanusi u Hayku Poccuiickoit ®denepammu ot 31 nexadps 2015 roga Ne
1577, ¢ yuétom

- IPUMEPHOM MPOrpaMMBbl OCHOBHOT'O 00111er0 00pazoBanus o Matemaruke (CTaHaapThl
BTOpPOTO MmokoJjieHus. Marematuka 5-9 knacc, M.;IIpocsenienune,2011r.),

- aBTOpCKOM mporpammoir mo anaredpe 7-9 wmaccel (A.I'. Mepsnsk, B.b.Ilononckui,
M.C . Axup, I.A.Homuposckuii, M., «Bentana-I'padp» 2017r.).  IlpemycmaTpuBaeT u3ydeHUe
npeaMera Ha 6a30BOM YPOBHE.

OpuentupoBana Ha YMK :

1. Anrebpa: 8 kiacc: y4eOHMK Ui yYalIuxcsi 0oO0meoOpa3oBaTeNbHBIX yupexaeHuil / A.l.
Mepsmsik, B.b.ITononckwuii, E.M.Poounosuy, M.C.Skup. — M.: Benrana-I'pag,2017.

2. Amrebpa: 8 Kkiacc: JOUAAKTHYECKHE  MaTepuaibl:  [OCOOME  JUIS  y4allluXcs
001eoOpazoBaTeNbHBIX opranu3anuii / A.I'. Mepsnsk, B.B.ITononckuit, E.M.Poounosud, M.C. Sxup.-
M.: Benrana-I'pag, 2017.

3. Anrebpa: 8 kiacc: merogumueckoe nocobue / E.B.byuko, A.I'. Mepsusk, B.B.IlomoHckwui,
M.C Sxup. — M.: Berrana-I'pad. 2017.

4. 8xi1. Maremaruka [Toaroroska k BIIP /bynko E.B.;M:Benrana-I"pad, ®I'OC.



Paznea |l. [lnanupyemblie pe3yabTaThl

Jluunocmnuie:

1)
2)

3)

4)

BOCIIMTAHUE POCCUMCKOM TpakAaHCKOW HACHTUYHOCTH: MATPUOTHU3MA, YBAKEHUSA K
OteudecTBY, 0OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;
OTBETCTBEHHOE OTHOILIEHHWE K YUYEHHIO, TOTOBHOCTh M CHOCOOHOCTH OOy4arommxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO, HA OCHOBE MOTHBAIIMU K O0YYEHHIO U TIO3HAHUIO;
OCO3HAHHBII BBIOOP M TOCTPOCHUE JajbHEHIIed WHAUBUIYAIbHON TpaeKTOPUHU
oOpa3oBaHusi Ha 0a3e OPHEHTHPOBKM B MHpe npodeccuii U NpodecCHOHATHHBIX
MPEIoYTeHUN ¢ y4ETOM YCTOMUMBBIX MO3HABATENIbHBIX HHTEPECOB, a TaK KE Ha OCHOBE
(dopMHpOBaHUS YBOKUTEIBHOTO OTHOIICHUS K TPYAY, Pa3BUTHE OIbITa YYacTHs B
COLIMAJILHO 3HAYUMOM TPYIIE;

YMEHHME KOHTPOJUPOBATH MPOLIECC U pe3yabTaT Y4eOHOM M  MaTeMaTHYeCKOMN
NESITEIIbHOCTH;

5) KPUTUYHOCTb MBINIJICHUS, HWHHUIKMATHUBA, HAXOAYHWBOCTb, AKTHUBHOCTL IIPpU PCUHICHUU
MaTeéMaTHYCCKUX 3a1a4.
Memanpedmemeze:
1) YMCHUC CaMOCTOATCIIBHO OIIPCACIIATD oeian CBOCTO 06y‘IeHI/I${, CTaBUTb u

2)

3)

4)

5)

6)

7)

8)

9)

(dopMynupoBath JUIsl ceOsl HOBbIE 3a7jaun B yu€0Oe, pa3BUBaThb MOTHUBBI U HHTEPECHI CBOEH
IIO3HABATEJILHOMN IE€ATEIbHOCTH;

YMEHUE COOTHOCUTH CBOM JACUCTBUSA C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYILIECTBIATH
KOHTPOJIb CBOEH JAEATEIBbHOCTH B IIPOLIECCE AOCTMKEHMSI Ppe3ysIbTara, OIpPENEisaTh
CHocoObl IEUCTBUN B paMKax MPEASIOKEHHBIX YCIOBHI M TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIECHCSA CUTyallueH;

YMEHHME OIpEAesaTh IOHATHS, CO3/1aBaTh OOOOIIEHUS, YCTaHABJIMBATH AaHAJIOTUH,
KJaccu(uuupoBaTh, CaMOCTOSATEIBHO BBIOMpPaTb OCHOBAHUS UM KPUTEPUM  JUIA
KJTaCCU(UKALINN;

YMEHHME YCTAaHABIMBAaTh IPUYMHHO- CIICJACTBEHHBIE CBS3U, CTPOMUTH JIOTMYECKOE
paccyxaeHue, ymo3akiaroueHue( WHAYKTUBHOE, AEIYKTUBHOE U IO aHAJIOTUH) U JAeNaTh
BBIBO/IBI;

pa3BUTHE  KOMIETEHTHOCTM B  O0JAacTW  MCMOJb30BaHUS  HMH(OPMALMOHHO-
KOMMYHUKAI{UOHHBIX TEXHOJIOTUH;

NepBOHAYalIbHbIE MPEACTABIEHUA 00 HIeIX M O METoJax MaTeMaTHKH Kak o0
YHUBEPCAIIbHOM SI3bIKE HAYKM M TEXHUKH, O CPEICTBE MOJEIUPOBAHUSA SBICHUU U
IIPOLIECCOB;

yYMEHHUE BUJETh MaTeMaTHUECKYIO 33aJjauyy B KOHTEKCTe MPOOJIEMHOM CUTyallud B JPYTrUX
JUCLHUIIIINHAX, B OKPYKAIOLIEH )KU3HH;

YMEHUE HaXOUTh B Pa3IMYHBIX UCTOYHUKAX MH(OPMAIIHNIO, HEOOXOAUMYIO JUIs PELICHUS
MaTeMaTUYeCKUX 3a/1a4, U TPEJCTaBIATh €€ B MOHATHON (opMe, IPUHUMATH PELICHUE B
YCIIOBUSAX HEMOJHON WIIM U30BITOYHOM, TOYHOM UM BEpOATHOCTHON MH(OpMAaIH;
yYMEHHE MMOHMMaTh U MCIOJIb30BAaTh MaTeMaTHUYECKHE CPEACTBA HArJISAHOCTH (Tpaduky,
TaOJIUIIBI, CXeMBbI U Ap.)UI1 HUTIOCTPALMU, MHTEPIIPETAIH, apTyMEHTAIUH;

10) YMCHHUE BBIIBUTAThb THUIIOTE3bl MpPU PCHICHUW 3ada4du, IMOHUMATb HGO6XO)II/IMOCTI) nux

IIPOBEPKU;

11) noHMMaHWEe CYNIHOCTH AJITOPUTMHYECKHX MPEANUCAHUN W yMEHHE JEHCTBOBAaTh B

COOTBCTCTBUH C TPCAJIOKCHHBIM AJITOPUTMOM.

npeomemmule.

1)
2)

3)

OCO3HAHUE 3HAYEHUE MATEMATUKH JJIs MOBCETHEBHOM KU3HU YEIOBEKA;

IpeJICTaBICHUE 0 MaTEeMAaTUYECKOM Hayke Kak cepe MaTeMaTU4eCKO! e TeIbHOCTH, 00

sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTHU ISl pa3BUTHUS LIUBUIIM3AIUY;

pa3BUTHE yMEHUH paboTaTth C y4eOHBIM MaTeMAaTHYEeCKUM TEKCTOM (aHAJIW3UPOBATH,

HEOoOXoauMyI0 HWH(GOpPMAIIMI0), TOYHO K TPaMOTHO BBIpaXKaTh CBOM MBICTH C
3



OpPUMEHEHHEM  MaTeMaTH4eCKOM  TePMHMHOJIOTMM W CHMBOJMKH,  ITOBOJHTH
KJaccu(puKalum, Joruueckrue 000CHOBaHMS;

4) BnageHue 6a30BBIM MOHITUHHBIM alIIapaTOM 110 OCHOBHBIM pa3zeiiaM COJICpIKaHuUS;

5) cucremarnueckue 3HaHUSA 0 QYHKIHUAX U UX CBOMCTBAX;

6) mpakTHYeCKM 3HAYMMbBIC MATEMaTHYCCKUE YMEHHS W HAaBBIKH, WX IPUMEHEHHE K

PELICHUIO MaTEMAaTHYECKUX U HEMaTeMaTHYEeCKUX 3a/ay, IIpeosararoiiee yMeHus:

- BBIIIOJIHATD BBIUUCIIEHUS C AEHCTBUTEIbHBIMU YU CIIAMU;

- pelaTh ypaBHEHHs U HEPABEHCTBA, CUCTEMbI YPaBHEHHUM U HEPABEHCTB;

- pemarh TEKCTOBbIE 3a7aud apU(PMETHUYECKUM CIOCOOOM, C MOMOUIbIO COCTaBIECHUS U
peLIeHusl ypaBHEHU, CUCTEM YPaBHEHUN U HEPABEHCTB;

- MCII0JIb30BaTh are0pandeckuii sI3bIK /sl ONMCAHUS NIPEIMETOB OKPYXKAIOLIEro MUpa u
CO3/1aHUS COOTBETCTBYIOIINX MAaTEMATUYECKUX MOJEIIEH;

- MPOBOAMUTH IPAKTUYECKHE pACUEThl: BBIUMCIEHUS C IPOLIEHTAMH, BBIYHCIECHUS C
YKUCJIOBBIMU I1OCJIEJIOBATEIbHOCTSAMHU, BBIUMCIEHUSI CTaTUCTUYECKUX XapaKTEPHUCTUK,
BBINOJIHEHUE TPUOIMKEHHBIX BBIYMCICHUH;

- BBITOJIHATH TOXKIECTBEHHBIE TPe00pa30BaHus pallHOHAIBHBIX BBIPAKCHUN;

-BBITNIOJIHATD ONEPALUHU HaJl MHOKECTBAMU;

- UccIeIoBaTh (PYHKIIMH U CTPOUTH UX TpaduKw;

- YUTATh U UCIIOJIB30BaTh UH(OPMALIHIO, IPEICTABICHHYIO B BU/I€ TaOJIMIIbI, IUAarpaMMbl
(cronOyaroit miIM KpyroBoi);

- pemarth npocTeiie KOMOMHATOPHBIE 3a/]auu.

OO0yuaromuiicss Hay4YnTCs:

* OIEepUpPOBaTh IMOHATUSAMHU «TOXKIECTBO», «TOXIECTBEHHOE IpeoOpa3zoBaHUE», pellaTh
3aJa4u, cojieprkamye OyKBeHHbIE TaHHbIe, paboTath ¢ hopMynamu;

* OIIEpUPOBATh OHATUEM «KBAJPATHBIN KOPEHbY, IPUMEHATh €r0 B BEIYUCICHUSIX;

* BBINOJIHATH IPeoOpa3oBaHKE BbIPAKEHUHN, COJEPKAIMX CTENIEHH C LIEJIBIMU IT0Ka3aTeIsIMu
U KBaJIpaTHbIE KOPHU;

* BBIIOJHATh TOXKJIECTBEHHBbIE NPeoOpa30BaHUS PALMOHAJIBHBIX BBIPAKEHUH HAa OCHOBE
NpaBWiI JeMCTBUI HAJl MHOTOUJIEHAMH U alredpanyecKuMu IpoosMu;

* BBIMIOJIHATD Pa3JI0KEHHE MHOTOUJIEHOB Ha MHOKUTEIH.

* pelmaTh OCHOBHBIE BUbl PAllMOHAIBHBIX YPAaBHEHUI C OHON NEPEMEHHOM, CUCTEMBI ABYX
YpaBHEHHUH C IBYMsI IEPEMEHHBIMU;

* MOHMMAaThb YPAaBHEHUE KaK BAKHEHIIYI0 MaTeMaTH4YecKyl0 MOJIeNb Ui ONUCAHWUS U
M3YYEHHUs Pa3HOOOpa3HBIX pealbHBIX CHUTYallMi, peliarb TEKCTOBBIE 3a/layll alnreopandecKkum
METOJIOM;

* IPUMEHSATH rpaduueckue NnpeacTaBIeHus AJisd UCCIeI0BaHUsl YPaBHEHUMN, NCCIIEIOBaHUS U
pEILIEHUsI CUCTEM YPABHEHMM C ABYMs IIEPEMEHHBIMHU.

* IOHUMATh TEPMUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHBIE C MOHATUEM MHOXKECTBA, BBIIIOJIHATH
olepalyy HaJl MHOXKECTBaMH;

* MCII0JIb30BaTh HaYaJIbHbIE MTPE/ICTABICHHS O MHOYKECTBE JIEHCTBUTENBHBIX YUCEIL.

* MOHUMATh U UCIOJIb30BaTh (DYHKIIMOHAIbHbIE OHATHS, A3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYeHMUS ),

* CTPOUTH T'paUKU AIIEMEHTAPHBIX (PYHKIUH, HCCIIE0BATh CBOMCTBA YMCIOBBIX (DYHKIIHIA
Ha OCHOBE M3y4Y€HUS MOBEJEHUS X IpadUKoB;

* MOHMMATh (YHKIMIO KaKk BaXHEHIIYI0 MaTeMaTHUYECKyl0 MOJETIb JJs OIUCAHUSA
IIPOLIECCOB U SIBJIEHUN OKPY’KAIOLEro MUpA, MPUMEHITh QYHKIMOHAIBHBIN S3bIK JJIS ONMUCAHUS
U MCCJIEIOBAHUS 3aBUCUMOCTEN MEXY (PM3NUECKUMHU BEJIMYMHAMHU.

OOyuarouuiicst MOJy4UT BO3MOKHOCTb:

* BBINOJHATH MHOTOIIATOBBIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKECHUH, MPUMEHSS
HIMPOKUI HAabOp crocOOO0B U MPUEMOB;

* IPUMEHSATH TOXKECTBEHHBIE PEe0OPa30BaHU Ul PELICHN 3a/]]au U3 Pa3IMUHbIX pa3eioB

Kypca.



* OBJIQJCTh CIELUAIbHBIMU IPUEMAMHU PEIICHUS YPaBHEHUW U CHUCTEM YPaBHEHHUI,
YBEPEHHO MIPUMEHATH allapar ypaBHEHUN JUIsl pelIeHus pa3HOOOPa3HbIX 3ajad U3 MaTeMaTUKH,
CMEXHBIX NPEIMETOB, PAKTUKU;

* IPUMEHATh TIpapuUuecKue IMpPeICTaBICHUS JUIsl MCCIENOBAaHUS YpPaBHEHMH, CHCTEM
YpaBHEHHIA, COAEPKAINX OYKBEHHBIE KO PHUIIESHTHI.

* pa3BUBATh [IPEJICTABICHUE O MHOKECTBAX;

* pa3BHMBaTh IMPEJCTABICHHE O YHCIE M YHCIOBBIX CHCTEMax OT HATypalbHbIX [0
JICMCTBUTEINIBHBIX YUCEI; O POJIM BBIYMCICHUN B PAKTHKE;

* pa3BUTb M YIIYOMTh 3HAHMS O JECATUYHOM 3aluCU  JEHCTBUTENIBHBIX YHCEN
(meproaMYEeCKHe U HETIEPUOAUYECKHE APOOH).

* [IPOBOJIUTh MCCIIEJOBAHUS, CBA3aHHbBIE C M3YYEHHUEM CBOMCTB (DyHKIMH, B TOM YHCIE C
UCIIOJIb30BAaHUEM KOMITBIOTEpPA; HA OCHOBE TI'papUKOB HW3YYECHHBIX (YHKIUH CTPOUTH Oolee
CJIO’KHBIE Tpa UKy (KYyCOYHO-3a/1aHHBbIE, C «BBIKOJIOTHIMM) TOUKAMU U T. I1.);

* HCIIOJIB30BaTh (PYHKIMOHAIBHBIE MPECTABICHUS W CBOWCTBA (YHKUMH I PELICHHUS
MaTeMaTHUYeCKUX 3a]1a4 U3 Pa3IMUHBIX pa3/iesioB Kypca.



Paznea I11. Conepkanue yueGHOro nmpeamera

OcHoBHOe cojiep:kaHue (110 TeMaM HJIH pa3ieiam)

XapakTepHCTHKA OCHOBHBIX BUOB Y4eOHOI

JeATeJIbHOCTH
Pa3znea 1. [loBTOpenune MmaTepuaJia 3a Kypc 7 kjaacca

YpaBHEHUS ¢ ABYMS IIEPEMEHHBIMH. [lpuBomnMT,  TpUMEpH:  ypaBHEHHS C  JBYyMSA
JluneiiHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMU MEpEeMEHHBIMY; JMHEHHOTO ypaBHEHUS C  JByMS

U ero rpaguxk.

CucTteMbl ypaBHEHHH C IByMsI IEPEMEHHBIMH.
I'paduueckuii MeTO] pelIeHNs] CUCTEM JBYX
JIMHENHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMH.
Pemenne cucteM IMHEHHBIX ypaBHEHUN
METOJIOM TTOJICTAHOBKH.

Pewenue cucreM NTMHENHBIX ypaBHEHUI
METOJIOM CIIOKEHHS.

Cucrema AByX YpaBHEHHUH C IBYMS
MEpEMEHHBIMHU KaK MOJICTIb PEaTbHOM
curyaruy. Pemenne 3a1ad ¢ MOMOIIBIO CHCTEM
YpaBHEHUU.
IloBTOpEHMUE:

JIuneiiHoe ypaBHEHUE
CreneHb U CBOWCTBO
HoKa3aTelIeM

DOopMyIIBl COKPAIIEHHOTO YMHOKEHHS
Crioco0bI pa3noXeHus! Ha MHOXKUTEIH
Jlunetinas QyHKOWA U €€ TpaduK

CucreMbl JIMHENHBIX ypaBHEHUHI c
MEepEMEHHBIMH, CIIOCOOBI PELICHUS

CTEIEHM C HaTypaJbHBIM

JOBYMSI

MepEeMEHHBIMHU; CHCTEMBI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsl TIEpEMEHHBIMH; pEaJbHBIX MPOLECCOB, JUIA
KOTOpPBIX YpaBHEHHE C JBYMsl [EPEMEHHBIMHU HWIN
cUCTeMa YpaBHEHUH C JABYMs MEPEMEHHBIMH SIBIISIOTCS
MaTeMaTHuecKUMHU MojensiMu. Onpenensirs, SBIseTCs
JIM Tapa 4ucell pelieHHeM JAaHHOTO ypaBHEHHS C IBYMs
HepPEMEHHBIMU. DopMyITHpOBATh: OlpeeNeHYs:
pelIeHHsT ypaBHEHUS C JABYMs IIEPEMEHHBIMHU; 4YTO
3HAYHT PELINTh YpaBHEHHE C ABYMS IEPEMCHHBIMU;
rpaduKa ypaBHEHH C

IOBYMs IIEPEeMEHHBIMH; JIMHEWHOTO YPaBHEHHS C IBYMS
TNEPEMECHHBIMU; PCIICHUA CUCTCMbI ypaBHeHI/Iﬁ C IByMA

[IEPEMEHHBIMY;  CBOMICTBA  YpPaBHEHMM C  JByMs
nepemeHHbiMH.  OMUCHIBaTh:  CBOWCTBA  rpaduka
JIMHEWHOTO ypaBHEHUS B 3aBUCHMOCTH OT 3HA4YeHUH
KO3(QQUIUEHTOB, TpapUUECKUil  METOA  pEIICHHUS

CHUCTEMBl JBYX YypaBHEHUH C JBYMs TME€pEMEHHBIMHU,
METOJ TTOJICTAHOBKH M METOJ CIOKCHUS ISl PEIICHHS
CHUCTEMBI [JBYX IJIMHEWHBIX YypaBHEHHH C IByMsA
nepeMeHHBIMHA. CTPOUTH TpaduK JTHHESHHOTO YpaBHEHHS
C JAByMs TIIepeMeHHBIMH. Pemare cHCTEMBI JABYX
TUHEHHBIX YpaBHEHUH ¢ IBYMs NepeMeHHBIMH. Pemrath
TEKCTOBBIE 33J]a4H, B KOTOPBIX CHUCTEMa JIBYX JIMHEHHBIX
YpaBHEHM ¢  JBYyMs  TIEpEMEHHBIMH  SBIISETCS
MaTeMaTHYeCKOH MOJIEeJbI0 pPeabHOro mpoliecca, |
MHTEPIPETUPOBATH PE3YNIbTAT PEIICHUS CUCTEMBI.
Pacnosnasams nuHeliHble ypaBHEHUS.

Dopmynuposams ONpeNeNeHNe JTUHEHHOTO YpaBHEHHS.
Pemmrate nmHeEliHOEe ypaBHeHHME B O0mEM BHIC.
WuaTepnpeTnpoBaTh ypaBHEHHE KaK MaTeMaTHUYECKYIO

MOJIeNb  peanbHON cuTyanud. ONHCBIBATH  CXEMY
pelIeHUsT TEKCTOBOW 3a/aud, NPUMEHATh €€ I
pemIeHus 3anad.

Dopmynuposams:

onpeoenenus. CTENEHU C HATypalbHbIM IIOKa3aTeleM,
CTENECHU OJIHOYJICHA, MHOTOYJICHA, CTETICHH
MHOT'OUJICHA;

ce0licmaa: CTETIeHU C HaTypaJbHBIM MTOKa3aTeleM, 3HaKa
CTENCHH;

3anucwvieamo GOpMyINBI: TPOM3BEICHHUS CYMMBI |
PA3HOCTH JIBYX BBIPQ)KEHUH, Pa3HOCTH KBaJpaTOB ABYX
BBIDAKEHUH, KBaJpaTa CyYMMbl M KBajJpara pPa3sHOCTH
JIBYX BBIPQXCHHUH, CyMMBI KyOOB H pPa3HOCTH KyOOB
JIBYX BBIpa)KE€HUI.

Ilpumenssimy CcBOWMCTBA CTENEHH JUISI MPEOOpa30BaHUS
BbIpakeHUH. BBIMOIHAT, BO3BEJEHHE  OJHOWIECHA
B CTENICHb. BBIMONHATE pa3joXeHHe MHOTOWIEHa Ha
MHOXHTEINA CIIOCOOOM BBIHECEHHSI OOIIEr0 MHOMKHTEIS
32 CKOOKH, CHOCOOOM TPYIIHUPOBKH, IO (opMmymam

COKpAaImE€HHOTO yYMHOXXEHHSI M C  TNPUMEHEHHEM
HECKOJIBKHX CIIOCOOOB.

Ipusooumu IIPUMEPBL 3aBUCUMOCTEH MEXAY
BEJINYNHAMH.

Onucwieams noHsamus: 3aBACUMONM W HE3aBUCHUMOH
MEPEMEHHBIX, (PYHKIMH, apryMeHTa (QYHKIUH, CIIOCOOBI
3amanusg  QyHKIuH. DOpMyNIHPOBaTH  OMpPEICIICHUS:
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obnmacTu omnpeneneHus (GYHKIUH, OOJaCTH 3HAYCHUH
¢bynkumn, rpaduka QyHKUMM, JTUHEHHOH (QYHKIMH,
HPSIMOH MPONOPIIMOHAIBEHOCTH.

Bviuucnames  3Hayenwe  QyHKUMM 1O 3aJaHHOMY
3HaueHHIO apryMmeHTta. CocTaBisiTh TaOJIUIBI 3HAUYCHUN

¢ynkiuu.  Crpouth rpaguk  (QYHKIMH, 3aJaHHOMN
tabnmuuno. [lo rpaduky ¢yHKIMM, sBISIOMIEHCS
MOJEJIBIO peansHOro nporecca, OIIPEeNIEeTISATh

XapaKTepUCTHKH 3Toro mporecca. Crpouts rpadux
TUHEHHOW (QYHKIIMH M TPAMOM IPOTIOPIIHOHAIEHOCTH.
OmnwceIBaTh CBOMCTBA STUX (QYHKINH.

Ilpusooums ~ npumepvl:  ypaBHEHHS C  JOBYMS
NEepeMEHHbIMY;  JIMHEHHOTO  ypaBHEHUS C  JByMs
NepEeMEHHBIMHU; CHCTEMBI JIBYX JIMHEHHBIX ypaBHEHHH
C IByMSl TIEPEMEHHBIMM; pEAJIbHBIX IPOLECCOB, IS
KOTOPBIX YpaBHEHHE C JBYMsl MEPEMEHHBIMHU HWIN
crcTeMa YpaBHEHUI ¢ IByMsl IIEPEMEHHBIMH

OnpenensaTs, sBIfeTCd JU Mapa 4YHCElI pELICHueM
JTAHHOTO YPaBHEHUSI C IBYMS TIEPEMECHHBIMH.
Dopmynuposams:

onpedenenus.  PEIICHWS  YpaBHEHUs C  JABYMSA

MEpEeMEHHBIMH; YTO 3HAYHUT PEIINTH YPaBHEHHUE C IByMS
NepeMEHHbIMH;  Trpajuka  ypaBHEHHS C  JIByMs
NepeMEHHBIMHY;  JIMHEHHOTO  ypaBHEHHS C  JABYMs
MEePEMEHHBIMY; PEIICHUS CUCTEMbI YPaBHEHHH ¢ IBYMs
MIepEeMEHHBIMH;

ceoticmea ypaBHEHUH ¢ IBYMS IIEpEMEHHBIMU.
Onucwisams: CBOMCTBa rpadyKa JIMHEHHOTO

Cmpoums rtpaduk JIMHEHHOrO ypaBHEHHS C JABYMS
MepeMeHHbIMU. Pemrate CHUCTEMBI [BYX JIMHEHHBIX
YpaBHEHHH C IBYMsI IEpEMEHHBIMH.

Pa3znen 2.PanuoHanbHble BbIPAKEeHUsI

PanmonansHEIe 1pOOH

OCHOBHOE CBOWCTBO palfHOHAIEHON APOOH

CnoxeHre W BBIYMTAaHHWE paIMOHAJBHBIX Ipoded ¢
O/IMHAKOBBIMH 3HaAMeHAaTeIsIMU

CnoxeHre W BBIYMTAHWE pPAIMOHAJBHBIX [poded ¢
Pa3HBIMH 3HAMEHATEISIMHU

YMHOXEHHUE U JIeTICHHE paIlliOHaIbHBIX Ipo0eit
Bo3sBeeHre parioHaibHON APOOH B CTEIICHD
ToxnecTBeHHbIE  TpeoOpa3oBaHUS  PalMOHAIBHBIX
BBIPAYKEHUI

PaBHOCHIIBHBIE ypaBHEHUS

CreneHs C LeJbIM OTPULATENBHBIM OKa3aTeleM
CBolicTBa CTENIEHH C LEJBIM IIOKa3aTelleM

Oynkuusa Y = — u e€ rpaduk
X

Pacnosnasams  1ensle  palMOHANBbHBIE BBIPAKCHHUS,
IpoOHbIE  palMOHATBbHBIC  BBIPAKEHHS, NPHBOIUTH
HMPUMEPHI TAKUX BBIPAXKEHUI.

Dopmynuposams:

onpeodenenus. palMOHAIBHOTO BBIPaXKECHUS,
JIOIIYCTUMBIX 3HAQUEHUH IIEPEMEHHOH, TOXIECTBEHHO
PaBHBIX  BBIP@XKECHUN, TOXKIECTBA, PaBHOCHIBHBIX
YPaBHEHUM, DPALMOHAIBHOIO YPaBHEHUS, CTEIEHU C
HYJIEBBIM [IOKa3aTeNeM, CTEIICHU c LEJIBIM
OTPULATENIBHBIM  [IOKAa3aTeleM, CTaHJapTHOTO BHJA

qrcia, 00paTHOM MPOMOPIHOHATLHOCTH;
ceoticmea: OCHOBHOE CBOMCTBO PAalMOHANBHOW APOOH,
CBOWCTBa CTENCHH C IENBIM MOKa3aTeleM, YpaBHEHU,

k
dymeuma Y ==
X

npaeuna.; CIOXKCHUS, BRIYUTAHUS, YMHOXKCHUSI, TCICHUS
Ipo0eii, BO3BEJCHUS APOOH B CTEIICHB;

ycnogue paBeHcTBa JpoOH HYITIO.

Hoxa3vieams CBOWCTBA CTEIIEHU C LIEJIBIM IIOKa3aTeleM.
Onucvisams TpapUIecKuii METO] PEeLIeHUs ypaBHEHHUH
C OJIHOU MEepEMEHHOM.

Ilpumensimb OCHOBHOE CBOMCTBO pallMOHAILHOU ApoOH
TSt COKpAIIEHUS 1 ipeoOpa3oBaHus Ipooeii.
[IpuBoauTE OpOoOM K HOBOMY (00IIEMy) 3HAMEHATEIIO.
Haxoauth cymMmy, pa3HOCTb, IPOU3BEICHHE M YaCTHOE
npobeii. BEBIMONHATE TOXXAECTBEHHBIE MPeoOpa3oBaHUs
paIMOHATIHHBIX BBIPAKCHHI.

Pewams ypaBHEHHS C IIEpEMEHHOHM B 3HaMeHarele
JIpOOH.

Ilpumenssimv CBOWCTBa CTEIIEHU C ILIETBIM IOKa3aTeIeM
JUIs IpeoOpa3oBaHusl BEIPAKECHUH.
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3anucvieams 4uciia B CTaHAaPTHOM BHE.
Bvinoansms moctpoeHue u ureHue rpaduka QyHKIHN

k
y==

X
Pazgen 3. KBaaparnsle kopHu. [lelicTBUTe/bHbIE
LU (NE]
®ynkuus y = x> 1 eé rpaduk Onucwisams: NOHATHE  MHOXKECTBAa,  JJIEMEHTa
KBagparnsle KOpHH. ApU(QMETHYECKHH KBaJpaTHBIM | MHOXKECTBa, CIIOCOOBI 3aJaHUsi MHOKECTB; MHOXKECTBO
KOpEHb HaTypalbHBIX YHCEJl, MHOXECTBO IENbIX YHCel,
MHOXECTBO U €r0 3JIEMEHTHI MHOXKECTBO ~ PalMOHAJbHBIX  YHCEN,  MHOXECTBO
IoamuoxkecTBO. Onepanyy Hai MHOKECTBAMHU JICUCTBUTENBHBIX YHCENl W CBA3M MEXAY OTUMH
YucnoBsle MHOXKECTBA YHCIIOBBIMU MHOYXECTBaMU; CBSI3b MEXIY
CpoiicTBa apu(METHIECKOTO KBaAPATHOTO KOPHS OeCKOHEYHBIMU JIECSITAIHBIME IpodsMu u

ToxaecTBEHHBIC npeoOpa3oBaHus
COJIEpIKaINX KBaPaTHBIC KOPHU

BBIPAKEHUH,

y=x

OyHKIUSA
u e€ rpadux

PaLOHAILHBIMH, HPPALMOHAIBLHBIMH YHUCTAMH.
Pacnosnasams  panyoHanbHBIE W UPpPALMOHAJIBHBIC
yucna. [IpuBOANTE MpHUMEphl panMOHAIBHBIX YHCET H
UpPAlMOHATBHBIX YHCEIL.

3anuceisams ¢ TOMOIIBIO (HOPMYI CBOMCTBA NEHCTBHUH C
)leﬁCTBI/ITeJIbHLIMI/I qyHucCJIaMu.

Dopmynuposams:

onpedenenusa:  KBaJpaTHOTO  KOpHA U3  dYHCIA,
apu(pMETHYECKOT0 KBaJpaTHOIO KOpHS U3 4YHCIa,
pPaBHBIX MHOJKECTB, IIOJIMHOXKECTBA, IEPECCUCHUs
MHOXXECTB, 00 bEIUHEHHSI MHOKECTB;

ceoticmea: GQyHKIMH Y = X2, apu()METHUECKOTO

KBaJIPaTHOTO KOpHs, QyHKIuN Y = \/ X.
Jloka3pIBaTh CBOWCTBA apH()METHUECKOTO KBaJIPaTHOTO
KOpHSL.

Cmpoump rpaduku GyHkumid y = X2u Yy = \/; .
Ipumensms TOHATHE apU(YMETHYECKOTO KBaIpaTHOTO
KOPHS [UIsl BEIYHCIICHUS 3HAYCHUH BBIPaXKCHHH.
Ynpowame BrIpakeHus, copepxamme apudmeTuueckue
KBaJpaTHele KOpHHU. Pemiate ypaBHeHus. CpaBHHBaTh
3Ha4YeHUs BBHIPAXEHHH. BBINONHATE mnpeoOpa3oBaHHe
BBIPQKCHUI C IPUMEHEHHEM BBIHECEHHUS] MHOXKHTEIIS U3-
MOJI 3HaKa KOPHs, BHECEHHS MHOXHTENS IOJ 3HaK
KOpHSL. BrinonHsaTe 0CBOOOXKICHHE oT
UPPAllMOHATBHOCTH B 3HAMEHaTese JApoOH, aHamu3
COOTHOUICHHH MEX]y YHCJIOBBIMH MHOXXECTBAMU M HX
JIEMEHTAMU

Pa3nen 4. KBagpaTHble ypaBHEeHH

KBangpatHele ~ ypaBHeHHMA.  Pemenue
KBaJpaTHBIX ypaBHEHHI

®dopmya KOpHEH KBaJpaTHOTO YPABHEHUS
Teopema Buera
KBaapaTHblii TpéxuiieH
Pewenne ypaBHeHUH,
YpaBHEHUSIM
Panmonanbuble  ypaBHEHHS
MOJIEIM pEaNIbHBIX CUTYaLUH

HCIIOJIHBIX

CBOAAIIUXCA K KBaJApaTHBIM

KaK MAaTEMATUYCCKHUE

Pacnosnasams M TPUBOAWTH IPHUMEPH KBaAPaTHBIX
YpaBHEHHH pPa3IMYHBIX BHJOB (TIOJHBIX, HEMOJHBIX,
NPUBEIEHHBIX ), KBAJPATHBIX TPEXWICHOB.

Onucvisams B O0WIEM BHAE pEIICHHE HETOJHBIX
KBaJIpaTHBIX yPABHEHHUH.

Dopmynuposams:

onpedenenus. ypaBHEHHs TIEPBOI CTEIICHN, KBaJJPaTHOTO
YpaBHEHHS, KBaJpaTHOTO TPEXUJICHA, TUCKPUMHHAHTA
KBaJpaTHOTO YpaBHEHUS M KBAAPaTHOTO TPEXUICHA,
KOpHS  KBaJpaTHOro  TpEXwieHa, OWKBaApaTHOTO
YpaBHECHHS;

€60licmEa KBafIpaTHOTO TPEXUWICHA;

meopemy Buera u o0paTHyI0 il Teopemy.

3anucviéams W goKa3piBaTh  (OPMYITY  KOpHEH
KBaJpaTHOro ypaBHeHus. lccienoBaTe KOJIMYECTBO
KOpHEIl KBaJgpaTHOTO YpaBHEHHsS B 3aBHCUMOCTH OT
3HaKa ero JUCKpUMHUHAHTA.

Hoxasvieams meopemvi: Buera (npsimyto 1 o0paTHY10),
0 Pa3NIoKEeHUH KBAJPATHOTO TPEXUICHA HA MHOXHUTEIH,
0 CBOICTBE KBaJPATHOTO TPEXUWICHA C OTPUIATEIHHBIM
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JTMCKPIMUHAHTOM.

Onucvlieams Ha TIpUMEpax METOJ| 3aMEHBI MEepPEeMEHHON
JUI pelIeHUs] ypaBHEHUIl.

Haxooums xOpHM KBaJpaTHBIX ypaBHEHMH Pa3iIMYHBIX
BusoB. [lpumMensts Teopemy Buera m obOparhyro eid

TeopeMy. BBIMOMHATE  pa3nokeHHEe  KBaApPaTHOrO
TpéxugeHa Ha  MHoxutenu. Haxoaute  kopHU
YpaBHEHHH, KOTOpBIE CBOAATCS K  KBaJAPATHBIM.

CocTaBnsaTh KBagpaTHBIC YpPaBHEHHS W YpPaBHEHHUS,

CBOJSIIITHECS K KBaJIpaTHBIM, SIBIISTFOLIIIECST
MaTEeMaTHUECKIMHU MOJEISIMH PEAJIbHBIX CHTYalni

Paspen 5. IloBropenme W  cucTeMaTu3aunus

Yy4eOHOro MarepuaJja

PaunonanbHble BBIpaXXEHUS Ipumensams OCHOBHOE CBOWCTBO paIliOHANBFHON Ipodn

KsanpatHsie KOpHU. | Ui COKpaIleHHs U 1peoOpazoBaHus JpoOei.

JlelicTBUTENBHBIC YHCTA
KBaznparnsle ypaBHEHUS

[MpuBoauTh npoOu K HOBOMY (0OIEMY) 3HAMEHATEINIO.
Haxonuth cymMMy, pa3HOCTb, MPOHM3BEICHHE U YACTHOE
npoOeii. BEIMONHATE TOXKACCTBEHHBIC MPeoOpa3oBaHUs
paIlMOHATIBHBIX BBIPAKCHHIA.

Pewams ypaBHEeHUs C NEpEMEHHOM B 3HaMeHaTele
IIpoow.

Ipumensamsb CBOICTBa CTEIIEHH C IEJBIM IOKa3aTelIeM
JUTS ipeoOpa30BaHus BEIPaKCHUH.

3anuceieame 4ncIa B CTAHIAPTHOM BHJIE.

Buinonnams moctpoenue u uteHue rpaduka (HyHKIHN

k
y=—.
X

Ynpowams BeIpaxkeHus, coaeprkalie apuMeTHIECKUE
KBaJpaTHble KOpHHU. Pemats ypaBHeHusa. CpaBHHUBATh
3HAYCHUS BBIPAKCHUU. BBINOMHATE mpeobOpa3oBaHue
BBIPQKEHUH ¢ IPUMEHEHHUEM BBIHECEHHUSI MHOXKHUTEIS U3-
[0Sl 3HaKa KOpHSA, BHECEHUS MHOXHUTENS IOJA 3HaK
KODHSL. BainonsaTe 0CBOOOXKICHHE oT
HpPPalMOHATIBFHOCTH B 3HAMEHATeNe IPOOH.

Haxooums KOpHU KBaJpaTHBIX YPAaBHEHHMH pPa3lNYHBIX
BunoB. [IpumensaTs Teopemy Buera m oOpaTHyro eif

TCOPEMY. BrimonssaTe pa3jIoKCHUC KBaJIpaTHOT'O
TpéX‘IJ'IGHa Ha MHOXHWTECIIN. HaXO,I[I/ITB KOpHH
ypaBHGHHﬁ, KOTOpbIC CBOOATCA K KBaJIPATHBIM.

CocTaBisiTh KBaJIpaTHBIC YPABHCHUA U YPABHCHUS

Pazgen 6. BHyrpunpeamernsiii Moayiab «Pemenne
NPaKTHYeCKUX M HCCIeJ0BATEIbCKUX 3aJa4 1o

anredpe»

AHanuTHYECKUE TIIPUEMBI peuicHus 3aga4 C HpI/IMeHHTb AHAJIUTUYCCKUC TIPUEMBI PCIICHUA 3a1a4 C
napaMeTpaMy. rapameTpamH.

I'pacdmueckue MeToIbI pelieHus 3a1a4 ¢ mapameTpaMu. | Mcnonb3oBate rpaduyeckue METOJbl PelIeHHs 3a1ad C
Pemenye TeKCTOBBIX 3aJa4 anreOpan4ecKuM CIOCOOOM. | mapaMeTpamH.

Pemenne  koMOMHATOpHBIX  3agady M 3a1ad | Pemate TeKCTOBBIE 3ajade anreOpandeckuM CrocoOoM.
MPaKTHYECKOTO Xapakrepa Pemate ~ koMOuHaTOpHBIE ~ 3a7aun M 3a1ad
Pemenne pasNMuHBIX  3a7a4y, [0 CBOWCTBaM | NMPAaKTHYECKOTO XapakTepa

3JIEMEHTAPHBIX QyHKIMi Pemars pasyiMuHBle  3aJadd [0  CBOWCTBaM
Pemenne  mpoOyieMHBIX 3a/a4  HCCIIEJOBATEIbCKOTO | AJIEMEHTAPHBIX

xapakrepa GyHKIMH

TekcToBbIE 32/1a41 Ha YHCIIOBBIE 3aBUCHMOCTH Pemars  mpoOiemHBIE 3a7audl  HCCIENOBATEIHCKOIO
TexcToBbIe 3aJa4l Ha COBMECTHYIO paboTy XapakTepa, TEKCTOBbIE  3aJaydl  HAa  YHCIOBbIC
TexcToBbIe 3aa491 Ha PAaBHOMEPHOC NBUKCHUEC 3aBUCHUMOCTH, TCKCTOBBIC 3aJJa4Hu Ha COBMECCTHYIO

TexcToBrIC 3a7aul Ha TIPOUCHTHI
TexcToBbIC 3aaUd HA ABMKECHHUE 1O PpEeKe
TexcToBBIC 3aaU1 HA CMECH U CILIABBI
HpO6J’I€MHLI€ 3aJa4yun Ha COCTAaBJICHHC
palMOHAJILHOT'O YpaBHCHMUS.

JpoOHO-

pa60Ty, TEKCTOBBIC 3aJa41 HA PaAaBHOMCPHOE JIBHKXCHUE,
TEKCTOBBIC 3aJa4M Ha NPOLCHTHI, TCKCTOBBIC 3aJa4 Ha
JBMKCHUE TI0 PEKE, TEKCTOBBLIC 3ajla4yd Ha CMECH U
CIIJIaBbI

Pemats HpO6J’IeMHBI€ 3aa4yn IMyTEeM COCTaBJICHUA
I[p06H0'paL[I/IOHaJ'H:HOFO YpaBHCHUS.

9




Paznen IV. OcHoBHBbIe hopMBbI OpraHu3anun yueOHbIX 3aHITHI
OcHoBHOI (hopMOli y4eOHBIX 3aHATUH SBISETCS YPOK: YPOKU YCBOCHHUSI HOBOM yueOHOM
uHpOpMaMy; YpOoKH (GOPMHUPOBAHUS NPAKTUYECKUX YMEHHH M HABBIKOB YYAI[UXCS; YPOKH
COBEpIICHCTBOBAHUS M 3HAHUM, YMEHHMH M HABBIKOB; YPOKH OOOOLICHHS M CHCTEMaTH3aLUH
3HAHWH, YMEHUH U HABBIKOB; YPOKHU IPOBEPKH U OIICHKM 3HAHWH, YMEHHI U HABBIKOB yUaII[HXCS;
IPaKTUKYMbI, TPEHHHTH, YPOK aHaJIN3a KOHTPOJIBHBIX padoT.

10



Paszpen V. Temarudeckoe niiaHupoBaHue

Ne Oo1ee
n/n HaumenoBanue pa3ae/ioB (Miu KOJIMYeCTBO N3 Hux (mepeyrcauTh BUABI IPAKTHYECKOM
TeM) 4acoB Ha 4YacTH NPOrpaMmbl)
H3y4YeHHe JlaGopaTopubix | [IpakTHyeckux Kontpoas
pasaena padot padot 3HaHui (BU1)
(Tem)
1 2 3 4 5 6
1 Paszgen 1. 4
IToBTOpEeHUEe MaTepuana 3a Kypc 7
KJjacca
2 | Pa3nmen 2. 55 BxoxaHoit
ParonansHbIe BEIpaKEHUS KOHTPOITb
Kop. Nel
K.p. Ne2
Kp.3alor
K.p. Ne3
3 | Pa3znmea 3. 30 K.p. Ne4
KBanpaTHble KOpHU. «Py0OexHbBIH
JleiicTBUTENbHBIC YUCIIA KOHTPOJIbY
K.p. Ne5
4 | Paszpnea 4. 36 K.p. Ne6
KBagpaTHble ypaBHEHHS K.p. Ne7
5 | Pa3pmea 5. 15 Urorosas
IToBTOpEHHE U cUCTEMAaTH3AIU KOHTPOJIbHAs
y4e0HOTo MaTepuaa pabota
Hroro 140 KoHTponbHBIX
pabort - 9

BuyTtpunpenmerHsiii Monynp «PelleHHe NpakTUYECKUX M HMCCIEN0BAaTENbCKUX 3a4ad 0
anredpe» OTHOCUTCS K 4YacTd, (opMHUpyeMOW y4JacTHMKaMH OOpa30BaTENIbHBIX OTHOILIEHUH,
u3zyyaercs B oObeMe 35 4YacoB 3a TOJl CHHXPOHHO-TAPAUIENbHO C 00s3aTeNbHOM YacThiO
y4eOHOro npeaMeTa anredpa U HalpaB/IeHa HAa yBEJIMYEHHE YacOB HA PELICHHE 3ajad.
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