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IHosicHuTebHAA 3aMIHCKA
Pabouas nporpaMma 1o anreOpe cocTaBieHa Ha OCHOBE CJIEAYIOLUIMX HOPMATUBHO- IPABOBBIX JOKYMEHTOB!

1. ®enepanbHBIl TOCYIapCTBEHHBI CTaHIAPT OCHOBHOTO OOIIETr0 0Opa3oBaHMsA, YTBEPXKACH MpPHUKa3oM MHHHCTEpCTBA 00pa3oBaHMS M HAYKH

Poccuiickoit @eneparuu ot 17.12.2010 r. Ne 1897.

VYueousiit man MBOY «boukapesckas COLL» na 2018/2019 y4eOHnslii ro.

3. Anrebpa. Paboume mporpammbl. [Ipenmmernas muaus ydeOHuKoB 0. H. MakapeiueBa u npyrux. 7-9 Kiaccel: mocoOwe JUisl yduTeleu
obmieoOpasosar. oprarm3anuii / H. I'. Muniok. — 4-e uzn., nopad. — M.: [Ipocsemenwne, 2018. — 32¢.

N

PaGouast mporpamma paccunrana Ha 102 waca — 3 vaca B Hemenoo, peKOMEHIOBAaHHBI MUHUCTEPCTBOM 00OpazoBaHusi P® ¢ y4eTom akTyalbHBIX
nosnoxxeHnit @I'OC HOBOTO MOKOJIEHUS.

PabGovass mporpamma ocHOBHOTO 00mmero oOpa3oBaHMsi TO anreOpe cocTaBieHa Ha OCHOBe (DYHIAMEHTAIBLHOTO siIpa COJEp’KaHHs OOIIero
oOpazoBanusi u TpeOoBaHMII K pe3yapTaTaM OCBOCHHMS OCHOBHOW 0011€00pa30BaTeNbHON MpPOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHus,
TpeJICTaBICHHBIX B DeiepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00IIero o0pa3oBaHus. B Hell Takke yIUTHIBAIOTCS OCHOBHBIC HJICH
u noJsioxkeHus [IporpaMmel pazButust 1 GOpPMUPOBAHUS YHUBEPCAIbHBIX YU€OHBIX AEUCTBUN U1 OCHOBHOTO O0IIEro 00pa3oBaHusl.

Co3HaTenpbHOE OBJAJICHUE YYAIIMMHUCS CHUCTEMOW anreOpanyuecKuxX 3HAaHUW W YMEHUH HEOOXOOUMO B TOBCETHEBHOW XW3HHM JJISI WM3YYCHHS
CMEXHBIX TUCIHUIUINH U MPOIOJKEHUS 00pa30BaHus.

[IpakTHyeckas 3HAYMMOCTH IIKOJBHOTO Kypca anreOpsl 0O0ycioBleHAa TeM, 4TOo €€ OOBEKTOM SBJISIOTCS KOJMYECTBEHHbIE OTHOIICHHS
NeMUCTBUTENHLHOTO MHpPA, MPOCTPAHCTBEHHbIE POpMBbl. MaTeMaTuueckasi MOAroTOBKa HeoOX0uMa JIjIsl IOHUMAHUS MPUHIUIIOB YCTPOMCTBA U UCIIOJb-
30BaHUS COBPEMEHHOM TEXHUKH, BOCHPUATHUS HAYYHBIX U TEXHUYECKUX MOHATUN M ujedl. Maremaruka sBisieTcs sS3bIKOM Haykd W TexHuku. C eé
MTOMOIIBIO0 MOJICTUPYIOTCSI U U3y4arOTCs SIBJICHUS U MTPOLIECCHI, TPOUCXOAAIIUE B IPUPO/IE.

Apudmeruka, anreOpa U TeoMETpus SBISETCS OJHUM U3 OIOPHBIX IMPEAMETOB OCHOBHOM WIKOJIBI: OHA OOecleyMBaeT H3y4YCHHE IPYTHX
TUCUMIUIMH. B mepByto ouepeib 3TO OTHOCUTCS K IPeIMETaM €CTECTBEHHOHAYYHOIO 1IMKJIa, B YaCTHOCTH K (u3uke. Pa3BUTHE JOrMuecKOro MbIIIICHUS
yyaixcs npu o0y4eH| MaTeMaTuke, ainredpe, reoOMeTpUu ClocoOCTBYET YCBOCHHIO MPEAMETOB F'yMaHUTapHOTO Iukia. [IpakTuyeckre ymMmeHus U Ha-
BBIKU apU(PMETHUECKOTO, alreOpanuyeckoro M TEeOMETPUYECKOTo XapakTepa HEOOXOOUMBI ISl TPYIOBOM M MpodeccCHOHAIBHON MOArOTOBKU
IITKOJIbHUKOB.

Pa3BuTtne y ydamuxcs MpaBWIbHBIX NPEICTABICHUNW O CYIIHOCTH U MPOUCXOXKICHUHM apu(PMETHUEeCKHX, anreOpanyecKux U TeOMETPHUYECKHUX
abcTpakiuii, COOTHOILIEHUH PEAIbHOTO U UJCAIbHOTO, XapaKTepe OTPaKeHUsI MAaTEeMaTUYECKON HAYKOW SIBJICHUN U MPOILIECCOB PEAIbHOTO MUPA, MECTE
anreOpbl ¥ TEOMETPUH B CUCTEME HayK M POJIM MAaTEMaTHYEeCKOT0 MOJECIMPOBAHUS B HAYYHOM MO3HAHHUH U B MPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHHIO
HAayYHOTO MHPOBO33PEHHS YUAIIUXCS U KaYeCTB MBIIUICHUS, HEOOXOAUMBIX JUI aJanTallii B COBPEMEHHOM HH(GOPMAITMOHHOM O0IIIECTBE.

TpeOys OT yuammxcsi yYMCTBEHHBIX M BOJIEBBIX YCHIJIMN, KOHIIEHTPAllMM BHUMAaHHs, aKTHUBHOCTH BOOOpaKEHHS, MaTeMaTHKa pa3BHBACT
HPABCTBEHHBIE YEpPThl JUYHOCTH (HACTOWYMBOCThH, IIEJIEYCTPEMIICHHOCTh, TBOPUYECKYI0 aKTUBHOCTb, CAMOCTOSITENIbHOCTb, OTBETCTBEHHOCTD,
TPYAON00HE, TUCIUIUIMHY U KPUTHYHOCTH MBIIIICHHUS) U YMEHUE apryMEHTHPOBAHO OTCTAaUBATh CBOW B3TJISABI U YOSXKJIEHUS, a TaKKe CIIOCOOHOCTD
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IIPUHUMATh CaMOCTOSITEIbHbIE pElIeHHs. AKTUBHOE MCIIOJIb30BAaHME U PELIEHUE TEKCTOBBIX 33Jay Ha BCEX AdTalax y4eOHOro Ipolecca pa3BUBAarOT
TBOPYECKHE CIIOCOOHOCTH IIKOJIHLHHUKOB.

W3yueHne mMareMaTHKH MO3BOJILET (GOPMUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO TpyJa: IJIAHUPOBAHHME CBOEH pabOTHI, OMCK PallMOHAIBHBIX
IIyTe €€ BBIIOJIHEHMsI, KPUTUYECKYIO OLICHKY pe3yibTaToB. B mponecce u3ydeHHs: MAaTEMAaTUKU IIKOJBHHUKU Y4aTCs M3JIaraTb CBOM MBICIH SICHO U
HCYEpIBIBAIOIIE, JIAKOHWUYHO U €EMKO, NPUOOPETaoT HaBBIKM YETKOIO, aKKypaTHOIO M TI'PAMOTHOIO BBINOJHEHHUS MaTEMaTHUYECKUX 3alMCcei.
Baxkneiimeil 3ajadeil MIKOJIBHOTO Kypca MaT€MAaTHUKH SIBJISIETCS Pa3BUTUE JIOTMYECKOTO MbIIUIeHUs ydamuxca. CaMu 0OBEKTbl MaTeMaTHYECKUX
YMO3aKJIIOYCHUH W TPUHATHIE B MaTeMaTHKe MPaBUiIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (POPMHPOBAHHIO YMEHHI OOOCHOBBIBATH M JIOKAa3bIBATH
CY)KIEHUS, NPUBOAWTH UYETKHE OIPEACIICHUs, DPA3BHBAIOT JIOTMYECKYH0 HMHTYULHIO, KPAaTKO M HAIVBIIHO PACKPBIBAIOT MEXAHHU3M JIOTMYECKUX
MOCTPOCHUI M y4yaT UX NpUMeHeHHIo. [loka3piBas BHYTPEHHIOIO FapMOHMIO MaTeMaTUKH, GOpMHUpYs MOHMMaHHUE KPAacoThl M M3SIIECTBA MaTeMaTH-
YECKUX PACCYKIACHUM, MaTEMAaTUKAa BHOCUT 3HAYUTEIIbHBIN BKJIA/l B 3CTETUYECKOE BOCIIUTAHUE yUaAIUXCA.

O0mas xapakrepucTuka yue0HOro npeamera
B kxypce anreOpsr 7 ki1acca MOKHO BBIJICIHUTH CIICAYIOIINE OCHOBHBIC COJIEpKATEIbHBIC TUHUU: aprudMeTrKa, anredpa, QyHKITHH.

Conepxxanne TUHUH «ApUPMETHKA» CIYKHUT (DyHIAMEHTOM JUIS JATbHEHIIEro M3YYeHHs YYallUMHCS MAaTeMaTHKA W CMEXKHBIX JUCIHIUINH,
CIOCOOCTBYET Pa3BUTHUIO HE TOJHKO BHIYMCIUTENBHBIX HABBIKOB, HO U JIOTHYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHUS TOJIB30BATHCS arOpPUTMaMH,
CHOCOOCTBYET pa3BUTHIO YMEHHH IUIAaHUPOBAaTh M OCYLIECTBIATH JEATENILHOCTb, HANpPABICHHYIO Ha pEUICHHE 3ajad, a Takke MNPUOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCETHEBHOM KU3HHU.

Copnepxanue TUHHH «AnreOpa» crnocoOcTByeT (POPMHUPOBAHUIO Yy YyYallUXCsl MAaTeMaTHYeCKOro ammapara Jjs peuleHHs 3a/ady U3 pas3fesioB
MaTeMaTHKH, CMEXHBIX IPEIMETOB U OKpYXKAIOUIeH peallbHOCTH. SI3bIK anreOphl MOJUYEPKUBAET 3HAUEHUE MATEMAaTHKU Kak SI3bIKa JUIsl OCTPOCHUS
MaTeMaTHYeCKUX MOJIEJIeH MPOLEeCCOB U ABJICHUH pealbHOr0 MUpA.

PazButue AITOPUTMHUYCCKOTO MBIIJICHHA, HCO6XOI[I/IMOFO, B YaCTHOCTH, JIsI OCBOCHHA KypcCa I/IH(I)OpMaTI/IKI/I, KU OBJaACHHC HaBbIKaMHU
ACAYKTHBHBIX paccymneHHﬁ TAKXKC SBJISIFOTCA 3aJa4YaMU U3YUYCHHSA aJ'IFC6pBI. Hpeo6pa30BaHHe CHMBOJIBHBIX q)OpM BHOCHUT CHGHI/I(I)I/I‘leCKI/Iﬁ BKJIaJ B
Pa3BHUTHUC BOO6p8.)KCHI/I$I yqamuxces, HX CIIOCOOHOCTEHN K MaTEMaTUICCKOMY TBOPYCCTBY. B ocHoBHOM mIKoJe MaTepuajl TPYHIIUPYETCS BOKPYD
pairuOHaJIbHBIX Bpra)KeHHﬁ.

CO,Z[ep)KaHI/IC pasaciia ((CDYHKI_II/II/I» HAIICJICHO Ha IMOJIYYCHUC INKOJBbHUKAMU KOHKPCTHBIX 3HaHUH O (bYHKHHH KaK Ba)XKHEHIIIEN MaTeMaTH4eCKOH
MOJCIN JId OIMMCaHHUA M HCCICAOBAHHA paSHOO6p213HLIX MpoueCCoOB. I/I3yquI/Ie 9TOro Marcpuaja CHOCO6CTByCT Pa3BUTHUIO Yy Yy4dYalllUXCAd YMCHUA
HCIIOJIb30BATH PA3JIMYHBIC SA3BIKM MATCMATUKU (CJ'IOBGCHLIfI, CI/IMBOJII/I‘-ICCKI/II\/’I, Fpa(queCKHﬁ), BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 poJ
MAaTEMAaTUKU B pa3BUTUU HUBUJIIU3AlIUN U KYJIIbTYPBI.



3anauu:

- OBJIQJICHHE CUCTEMOIN MaTeMaTHYECKUX 3HAaHUH ¥ YMEHHMI, HEOOXOAUMBIX JJIS1 IPUMEHEHUS B IPAKTUYECKON JEITEeIbHOCTH, U3YYCHUH CMEKHBIX
JTUCLMILINH;

- UHTEJUIEKTYaJIbHOE pa3BUTUE, POPMUPOBAHUE KAUECTB JINYHOCTH, HEOOXOAMMBIX YEJIOBEKY /ISl TOJHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIX MAaTE€MaTU4YECKOW JESITENbHOCTH: SCHOCTH M TOYHOCTH MBICIHM, WHTYUIUHU, JIOTMUYECKOTO MBIIUIEHHS, MPOCTPAHCTBEHHBIX
[IPEICTaBICHUH, CIOCOOHOCTHU K IPEOA0IEHHUIO TPYJHOCTEM;

- (popMupOBaHUE MPEJCTABICHUN 00 MAEIX U METOJAaX MaTeMAaTUKH KaK YHUBEPCAJIBHOTO S3bIKa HAYKU U TEXHHUKH, CPEICTBA U MOJIEIUPOBAHUS
SIBJIEHUH U IIPOLECCOB, YCTOMYMBOIO MHTEPECA K IIPEIMETY;

- BOCIIUTaHHWE KYyJIbTYpbl JMYHOCTH, OTHOIIEHHMS K MaTeMaTHKE Kak K 4YacTu OOIe4YeloOBEeYeCKOW KyJIbTYphl, Urparouieil ocolOyio pojib B
OOLIECTBEHHOM Pa3BUTHH;

- BBISIBJIEHUE U (OPMHPOBAHUE MATEMAaTUYECKUX U TBOPUECKUX CIIOCOOHOCTEH.

Onucanue mecra y4e0HOro mnpeaMera B y4eOHOM ILIaHe

CornacHo denepanpHOMy 0a3ucHOMY y4eOHOMY IUIaHy Juisi 00IIeoOpa3oBaTeNbHBIX YyupexaeHuil Poccuiickoit deneparuu Ha H3ydeHUE
MAaTeMaTHK{ Ha CTYMIEHH OCHOBHOTO 00IIero o0pa3oBaHUs OTBOJIUTCS HEe MeHee 875 "acoB M3 pacyeTa 5 4acoB B Henenmto ¢ 5 mo 9 kimacc. Pabouas
mporpamMma Juisi 7 Kjacca paccyuTaHa Ha 3 Yaca B HEAENo Mo anreOpe W 2 yaca B HEACNIO MO TeoMeTpuu, oOmuit oo0seM 170 yacoB. YuuteiBas
BAYKHOCTb U OOBEKTUBHYIO TPYAHOCTh 3TOTO MPEAMETa, IIEaror MOKET YBEITUUYUTh yueOHOe BpeMs 10 6 1 0oJiee ypOKOB B HEIETIO 3a CUET IIKOJIBHOTO
WM PErMOHAIBHOTO KOMIIOHEHTOB.

CTpykTypa Kypca.

Kypc umeer cnenyrooniyto CTpykTypy:

Pa3znen «Uucna v BBIYUCICHUS» BKIIIOYAET B ce0sl paboTy C pa3iMuHbIMU TEPMUHAMU, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YHUCEIl U CIIOCO0aMU UX
3aMucHu: 1Leble, IpoOHbIe, AecATUYHas APOOb, MOJIOKUTEIbHBIE W OTPULIATENbHBIE YMCTa W T.A. JTa paboTa mpelanosiaraetT CIeAYIOIIMX YMEHMIA:
MEPEXOIUTh OT OJHOM (OPMBI 3aMKCH YHCEN K APYroi (Harpumep, IpeaCTaBIsATh JECATHUHYIO IpOOb B BUJIE OOBIKHOBEHHOM); HCCIIEI0BaTh CUTYAlIUIO,
TpeOYIOIIYIO CPaBHEHHS YUCEII, UX YIMOPSIOYECHUS; TOHUMATh CBS3b OTHOIICHUN «OOJIbILIE» U «MEHBIIE» C PACIIONOKEHHEM TOUEK Ha KOOPIMHATHO M
MPSIMOIA; TUIAaHUPOBATh OTHOLIEHHUE 3aJauu; JIEHCTBOBATh MO 3aJaHHOMY M CaMOCTOSITEJIBHO COCTAaBICHHOMY IUIAHY PEILEHUS; COCTABJIATh U pPelaTh
MIPOIOPIINY, PEIIaTh OCHOBHBIE 331a4 Ha IPOOH, TPOLIEHTHI.

Pasnen «Belpakenuss u uX npeoOpa3oBaHUS) NPEIyCMaTPUBACT O3HAKOMJIEHHE C TEPMHUHAMU «BBIPAKEHUE» U  «TOXKICCTBEHHOE
npeoOpa3oBanue», (popMUpyeT MOHATHE UX B TEKCTE M B peud yuutensd. Benercs paboTa 1Mo COCTaBICHHUIO HECIOXKHBIX OYKBEHHBIX BBIPAKEHUH U
(dbopMyI, OCYHIECTBISIOTCS B BBIpaXEHHUSIX U (OpMyNax YHCIOBBIE MOJCTAHOBKM U BBINOJHEHHE COOTBETCTBYIOUIUX BBIUMCICHUN, HAUMHACTCS
(dhopMHpOBaHKE YMEHUI BBIPAXKATh OJIHY IEPEMEHHYIO Yepe3 APYTyIo.

B pasnene «YpaBHeHus U HepaBeHCTBa» (HOpPMHpYETCsl MOHUMAaHHE, YTO YpaBHEHHE — 3TO MATeMaTHYECKUIl ammapar pelieHus pa3HoOoOpa3HbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX oOnacTell 3HaHUM, MpakTUk. Benercs paboTa Hal MpaBUIBHBIM YIIOTPEOICHHE TEPMUHOB «YPAaBHEHHE» U «KOPEHb
YpaBHEHUS», pEUICHUEM MPOCTEUIINX JIMHEHHBIX YPaBHEHUH U PELICHUEM TEKCTOBBIX 33/]a4 C MIOMOIIbIO COCTaBICHUI YpaBHEHUM.
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B paznmene «@ynkuumm» GOpMHUpPYETCS TMOHSATHE, 4YTO (YHKUIMS — 3TO MaTeMaTHYecKas MOJENb, MO3BOJSIONIAS OMUCHIBATH W HM3Y4aTh
pa3HooOpa3HbIle 3aBUCUMOCTH MEXIY peajlbHBIMH BeIHMUMHAMU. Benercs paboTra 1Mo MHTEPHPETHPOBAHUIO B HECIOXKHBIX CIIydasx B Tpadukax
peanbHBIX 3aBUCUMOCTEN MEX Ay BEIMYMHAMU IIPYU IIOMOILM OTBETOB HA IIOCTABJICHHBIE BOIIPOCHL.

JInuHOCTHBIE, MeTANpeAMeTHbIE U MPeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI KOHKPETHOI0 y4eOHOr0 mpeaMeTa, Kypca
[Iporpamma no3BoOJSIET JOOMBATHCS CIECAYIOIINX PE3YIBTATOB OCBOCHHUSI 00pa30BaTEIbHON MPOTrPaMMBbl OCHOBHOTO OOIIIEro 0Opa30oBaHMS:
JIMYHOCTHBIC:

1) OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIIMXCS K CAMOPa3BUTHIO M CaMOOOPa30BaHHMIO Ha OCHOBE
MOTHUBAIIUN K O6y‘-IeHI/IIO U IIO3HAHUIO,

2) bopMHpOBaHHS KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OONICHMH M COTPYJAHHYECTBE CO CBEPCTHUKAMH, CTapIIMMH W MJIAJIIUMH B
o0Opa3oBaTeNbHON, Y9eOHO-UCCIIeI0BATEIBCKON, TBOPUECKON M IPYTUX BUAX JIEATEITHHOCTH;

3) YMCHUA ACHO, TOYHO, 'PaMOTHO H3JiIaraTb CBOM MBICJIN B YCTHOﬁ U MACbMEHHOU pcyu, MOHUMAThL CMBICIT IOCTaBJICHHOU 3aaa4u, BbICTpanBaTh
apryMEHTAalHI0, IIPUBOIUTD IPUMEPBI U KOHTPIIPUMEPHI;

4) nepBOHAYAIBHOTO MPEACTABICHHS O MATEMATUIECKOW HayKe Kak cepe UeloBeUeCcKOi NesITebHOCTH, 00 Tamnax e€ pa3BuTHs, O €€ 3HAYNMO CTH
JJIA pa3BUTUSA HUBUIN3ALINH,

5) KPUTHYHOCTHU MBIIUJICHUA, YMCHHUA PACIIO3HABATDb JIOTUYCCKU HEKOPPCKTHBIC BBICKA3bIBAHUA, OTIIMYATh THIIOTE3Y OT q)aKTa;

6) KpeaTMBHOCTH MBINUICHHS, HHUIIMATHBbI, HAXOJYUBOCTH, AKTUBHOCTH TIPH PECIICHUU apr(PMETHICCKUX 3a/1a4;

7) yMeHHsI KOHTPOJIUPOBATH MPOIECC M PE3YIbTAT YUSOHOH MaTeMaTHIECKON AEATEIbHOCTH;

8) hopmMupoBaHUSs CITIOCOOHOCTH K AMOI[HOHATLHOMY BOCIPHUATHIO MATEMAaTHIECKUX O0BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHHIA,

MeTarnpeIMeTHBIE:

1) criocoOHOCTH CaMOCTOSTEBHO IUIAHHUPOBATh albTEPHATHBHBIC IYTH JOCTHIKCHHS IICNIeH, OCO3HAHHO BHIOMpATh Hambosiee 3(PPEKTHBHBIC
CrocoOBI pelieHUsT y9eOHBIX U TO3HABATENIBHBIX 3a/1a4;

2) yMEHHS OCYIIECTBIIATH KOHTPOJIb 10 00pa3Ily U BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI

3) CMOCOOHOCTH aJIeKBATHO OIICHMBATH IPABHJIBHOCTh HJIM OINMOOYHOCTH BBIMOJHEHUS Y4eOHOW 3amaud, ¢€ OOBEKTUBHYIO TPYAHOCTh H
COOCTBEHHBIC BO3MOYKHOCTH €€ peIICHUS;

4) yMeHHsI YCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U; CTPOUTD JIOTHYECKUE PACCYKACHHS, YMO3AKIIOUCHUS (MHIYyKTHBHbIC, ICTyKTHBHbBIC
10 aHAJIOTUH) U BHIBOJIBI,

5) yMeHHs c037aBaTh, MPUMEHATH W MPEOOPa30BBIBATh 3HAKOBOCHMBOJIMYECKHE CPEACTBA, MOJCIM M CXEMbI IS pEIICHHS YYCOHBIX H
MO03HABATEJIbHBIX 337134,

6) pa3BUTHS CIIOCOOHOCTH OPraHMW30BBIBATH yYEOHOE COTPYJHUYECTBO M COBMECTHYIO IESTEIBHOCTh C YUUTECIEM M CBEPCTHHKAMH: OMPEICIISThH
L[eJTH, pacipeneisTh QYHKIUU U POIH YIACTHUKOB, B3aMMOJAEHCTBOBATh M HAXOAUTh OOIIHME CIIOCOOBI pabOThI; yMEeHHs paboTaTh B TPYIIE: HAXOIUTh
oOmiee pemieHHe W paspemniatb KOH(MIMKTHI HAa OCHOBE COTJIACOBAHMS TMO3UMIMKA M yuéTa HHTEpecOB; CIyIIaTh MHapTHEPA; (HOPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTaWBaTh CBOE MHEHUE;



7) bopMupoBaHus ydeOHON H OOIIEMOJIb30BATEIBCKOW KOMIIETEHTHOCTH B OOJIACTH WCIIOJIL30BaHUS HH(POPMAIIMOHHO -KOMMYHHKAIIMOHHBIX
texHosnoruilt (MKT-komnereHTHOCTH);

8) nepBOHAYANBLHOTO MPEJICTABICHUS 00 MIISSIX U O METO/IaX MaTeMAaTUKU Kak 00 YHHBEPCAIbHOM SI3bIKE HAYKU M TEXHHUKH;

9) pa3BuTHS CHOCOOHOCTH BHIECTh MAaTEMATHUECKYIO 3a/1a4y B APYTUX JUCHUILIMHAX, B OKPYKAFOIICH KHU3HU;

10) YMEHUS HAXOUTh B PA3IMYHBIX UCTOYHUKAX WH(POPMAIHIO, HEOOXOIUMYIO /ISl pEIICHUS] MaTeMaTHYECKUX MPOOIeM, U MPEICTABIATh €€
B INOHATHON (popMe; IPUHUMATD PELLICHUE B YCIOBUAX HETOIHON U U30BITOUHOM, TOUHOU U BEPOSTHOCTHON MH(POPMAILHH;

11) YMEHHMsI TIOHUMaTh M HCIIOJIb30BaTh MaTEMaTHUYECKUE CPEJICTBA HArJISAHOCTU (PUCYHKH, YEPTEXKH, CXEMbl U Jp.) Ul WIUIIOCTpALUH,
MHTEpIpETAINH, apryMEHTaIUH;

12) YMEHHUS BBIJIBUraTh TUIIOTE3bI IPU PEILICHUH YU€OHBIX 3a/1a4 U TOHUMAaHUs He0OX0JUMOCTH UX MTPOBEPKHU;

13) MTOHUMAaHMS CYIITHOCTH aJTOPUTMUYECKUX MPENNUCAHUI U YMEHUS IEHICTBOBATh B COOTBETCTBUHU C MPEJIOKEHHBIM aITOPUTMOM;

14) YMEHHS CAMOCTOSITENIbHO CTaBUTh 11€JI1, BBIOUPATh U CO3/1aBAaTh aITOPUTMBI JUIS peUIeHHs yUeOHBbIX MaTeMaTHYECKUX PpoOIeM;

15) CIOCOOHOCTH MJIAHUPOBATH U OCYLIECTBIIATH IEATEIbHOCTh, HAIIPABICHHYIO Ha PEIICHUE 33/1a4 UCCIIEA0BATENIbCKOTO XapaKTepa;

MpeIMETHBIE:

1) ymeHust paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYpHUpPOBaHHUE, U3BJICUCHHUE HEOOXOIMMOM MH(OpPMAIINH), TOYHO U TPAMOTHO BhIpaXKaTh
CBOM MBICJIM B YCTHON U MTUCBbMEHHOMN peyu, MIPUMEHSSI MaTeMAaTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIMKY, UC-TI0JIb30BATh Pa3IMYHbIC SA3bIKM MAaTEMaTUKU
(crmoBecHBIN, CUMBOJIMYECKH, rpaduueckuii), pa3BUTHS CIOCOOHOCTH 0OOCHOBBIBATH CYXKIEHHUSI, TPOBOAUTH KIIACCU(PHUKAIUIO;

2) BiajieHusi 6a30BBIM MOHATHHHBIM arapaToM: UMETh MPEJICTABICHUE O YUCIE, APOOH, MPOIEHTaX, 00 OCHOBHBIX T'€OMETPHUYECKHX 00BEKTax
(Touka, mpsMas, JOMaHas, YroJ, MHOTOYIOJbHUK, MHOTOTPaHHUK, KpPYyr, OKPYXXHOCTb, Iap, cepa U 1p.), GOPMHPOBAHUS IPEJICTABICHUH O
CTaTUCTHUYECKHX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE U PA3JIUYHBIX CIIOCOOAX UX U3Y4EHUS;

3) yMeHUsI BBINOJHATH apu(pMETHYSCKHE PeoOpa3oBaHus PAllMOHANBHBIX BBIPAKCHUI, IPUMEHATh UX JUIS PELICHHs YyIeOHBIX MaTeMaTHYSCKHX
3aJa4 ¥ 3a/1a4, BO3HUKAIOIINX B CMEKHBIX Y4€OHBIX ITPEIMETAX;

4) yMeHUsI M0JIb30BATHCS U3YYCHHBIMH MaTeMaTHICCKUMHU (GopMyIaMu;

5) 3HaHUsI OCHOBHBIX CHOCOOOB IPEJICTABICHHS M aHAIW3a CTATHCTHYECKUX MAHHBIX; YMEHHs peIlaTh 3a/Jaddl ¢ MOMOLIbI0 Iepebopa Bcex
BO3MO’KHBIX BAPHAHTOB;

6) yMeHUs IPUMEHSTh M3y4YCHHbIC TIOHSITHUS, Pe3yJIbTaThl H METOMBI IIPH PEIICHUH 33/1a4 M3 Pa3nYHbIX pa3lesioB Kypca, B TOM 4HCIE 3a1a4, He
CBOJIAIIMXCA K HEMIOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

Conepxxanue y4eOHOro nmpeamera
(3 yaca B mememro 102 ygaca)

1. BbipaxeHus, TOXK/AeCTBA, YPABHECHHUA

UucnoBsle BBIpaXEHHUS C nepeMeHHbIMU. [Ipocreiinue mpeoOpa3oBaHus BbIpaKEHUN. YpaBHEHHE, KOpEHb ypaBHeHHs. JIMHeiHOe ypaBHEHHE C
OJIHOM TepeMeHHOU. Pelienne TeKCTOBBIX 33/1a4 METOJIOM COCTABJICHHS ypaBHEHUW. CTaTUCTUUECKUE XapaKTEPUCTUKH.

OcHOBHas IeNb - CACTEMAaTU3UPOBATh U 000OIINUTH CBEJICHUS O MPEOOPA30BAHUAX AITeOPANIECKUX BBIPAKEHUN U PEUICHUH YPaBHEHUN C OJTHOMN
IIEPEMEHHOM.



IlepBast Tema Kypca 7 Kjacca SIBISICTCS CBA3YIOUIMM 3BEHOM MEXJy KypCOM MaTeMaTHKH 5—6 KJIacCoB U KypcoM aireOpbl. B Hell 3akperuisiorcs
BBIUMCIIUTENbHBIC HABBIKM, CHCTEMATU3UPYIOTCS U 0000IIAI0TCS CBEIEHHS O MPE0OPa30BaHUAX BBIPAKCHUN U PEIICHUH YPaBHEHUH.

Haxosxnenue 3Ha4YeHUI YMCIOBBIX U OYKBEHHBIX BBIPAKCHHUN Ja€T BO3MOXKHOCTH MOBTOPUTH C YYAIIMMUCS MpaBHiIa JEHCTBUHN C palMOHAILHBIMU
YHUCcIaMHU. YMEHUS BBINONHATH apu(PMETHUYECKHE NEHCTBHS C pallMOHAIBHBIMU YHCIAMH SBISIFOTCS OMOPHBIMHU JUIA BCero Kypca anredpsl. Cremyer
BBISICHUTB, HACKOJIBKO MTPOYHO OBJIAJIENIM UMH y4YalUecs, U B Cllydyae HEOOXOJAUMOCTH OpPraHM30BaTh MOBTOPEHUE C LENbIO JTUKBUIALUHU BbISBIICH HBIX
po6enoB. Pa3BUTHIO HABBIKOB BRIYMCIICHUH JTOJDKHO YACIATHCS CEphe3HOE BHUMAHKE U B TAIbHEHIIIEM MPU U3YUYEHUH JPYTUX TEM Kypca anreOphl.

B cBs3u ¢ paccMoTpeHneM BONpoca O CPaBHEHWH 3HAYECHUN BBIPAKEHUN PACILIUPSIOTCA CBEACHUS O HEPABEHCTBAX: BBOJATCS 3HAKU = U < JAETCH
MIOHATHE O IBOWHBIX HEPABEHCTBAX.

[Ipu paccmoTpenun npeoOpa3oBaHUil BbhIpakeHUI (OpManbHO-ONIEpPAaTUBHBIE YMEHHUS OCTAIOTCS Ha TOM, K€ YpPOBHE, ydalluecs MOJHUMAIOTCS Ha
HOBYIO CTYIEHb B OBJIQJICHUM Teopuel. BBOAATCS MOHATHS «TOXKJIECTBEHHO PAaBHBIE BBIPAKEHUS», «TOXKAECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHue
BBIPAKEHUI», COJEpKAaHUE KOTOPBIX OYJET MOCTOSHHO PAacKpbIBAThCA M YIIIYOJIATHCS MPH W3YYEHHH MpPeoOpa3oBaHMN pa3IUYHBIX alreOpandyecKkux
BbIpakeHul. [loguepkuBaeTcs, 4TO OCHOBY TOXJAECTBEHHBIX TPE0Opa30BaHN COCTABISIOT CBOMCTBA JEMCTBUM HaJ UNCIAMH.

YcunuBaercs posib TEOPETHUECKUX CBEJIEHUI NMpU paccMOTpeHHH ypaBHeHUH. C 1enblo 0OecredeHHs OCO3HAHHOTO BOCIPHUSATHUS Y4alIUMUCS
QITOPUTMOB PEIICHUS YpPaBHEHHI BBOJIUTCS BCIIOMOTraTeNbHOE IOHSATHE PaBHOCWIBHOCTU YpaBHEHHH, (OPMYTUPYIOTCS M pa3bsACHAIOTCA Ha
KOHKPETHBIX ITPUMEpPAX CBOMCTBA PABHOCWIBHOCTH.  JlaeTcs MOHATHE TMHEWHOTO YPaBHEHUS U MCCIIEAYETCs BOIIPOC O YUCIE ero KopHel. B cucreme
YIPaXXHEHUI 0C000€ BHUMAHHUE YICISCTCS PEIICHHIO YpaBHEHHH BHIa aXx = D mpu pasnuuHbiXx 3HaueHusx a u b. Tlpomomkaercs pabota 1o
(OpMHPOBAHMIO Y yUYalIUXCS YMEHHs MCIOJb30BaTh amnmnapaT ypaBHEHUI Kak CpPeICTBO Ui PEIIeHHs TEKCTOBBIX 3aJad. YPOBEHb CIOKHOCTH 3a/a4
3J1eCh OCTAETCs TAKUM K€, KaK B 6 Kiacce.

N3yuenue TeMbl 3aBeplIacTCs O3HAKOMJICHHEM YYalllUXCS C MPOCTEHIIMMHU CTaTUCTUYECKUMHU XapaKTEPUCTUKAMU: CPEJHUM apU(PMETUUECKHMH,
MOJOH, MEIMAHOW, pa3MaxoM. Y4Yalluecs JOJLKHBI YMETh HCIIOIb30BaTh 3TU XapaKTECPUCTUKHU JUIS aHAIN3a PsAJla JaHHBIX B HECJIOKHBIX CUTYalUsX.

2. OyHKIUMA

OyHkuus, obnacts onpeaeneHus GyHkuu. Berunciaenue 3nauenud pynkuuu no gpopmyne. ['padux dynkuun. [psamas nponopuroHanbHOCTh U €€
rpaduk. Jluneitnas GpyHkuus u ee rpaduk.

OcHOBHAs 1EJIb - O3HAKOMUTDH YYalIUXCAd C BAKHEHIIMMU (PYHKIHMOHAIBHBIMU MOHIATUSIMU U C TpaduKaMH NPSIMOI MPOMOPLHUOHATBHOCTH U
JMHEWHOU (QYHKIIUM OOIIEro BU/A.

JlanHasi TeMa SBJISIETCS HAa4allbHBIM 3TAllOM B CHCTEMAaTH4YeCKOW (PYHKIIMOHAIBHON MOATOTOBKE y4allUXcs. 31eCh BBOISATCS TaKUe MOHATHSA, KaK
GbyHKIMS, apryMeHT, o0nacte ompezneneHuss GyHKIuH, rpapuk QyHkuuu. OyHKIHS TPAKTYeTCs KaK 3aBUCHMOCTh OJHOW MEPEMEHHOM OT APYroi.
VYuyaiuecs moyydaroT MepBoe IMpeacTaBieHue o crnocobax 3aganust GyHKkuuu. B maHHON Teme HaumHaeTcs padora 1mo (GOPMHPOBAHUIO Y yJalIUXCS
YMEHHUH HAaXOJIUTh Mo ¢opmyse 3HAYeHHE (PYHKIMH MO W3BECTHOMY 3HAUEHUIO apryMEHTa, BBINOJIHSATH Ty K€ 3a/Jady Mo rpaduky u pemars Mo
rpaduky oOpaTHyO 3a/1a4y.

OyYHKIMOHATBHBIE TOHATUS TOJY4al0T CBOIO KOHKPETH3AIUI0 TpU HM3y4EeHUH JUHEHHOW (YHKIMM W €€ YacTHOTO BUIa — MPSIMOM
MPOMOPIUOHAIBHOCTH. YMEHHsI CTPOUTh U YHUTaTh TpaduKu 3TUX (PYHKIUI IMIUPOKO HCHOJIB3YIOTCS KaK B CaMOM Kypce anreOphl, Tak M B Kypcax



reoMeTpud ¥ (pu3uku. Ydyammecs IOJDKHBI TIOHMMaTh, KaK BIMSET 3HAK KO3(D(UIMEHTa Ha pacloJIOKCHUE B KOOPAWHATHOW IUIOCKOCTH rpaduka
¢bynkmn y = kx, rae k#0, kak 3aBucut ot 3HaueHuii K u b B3anMHoe pacrosioxenue rpadukoB AByX QyHKIuA Buaa y = kKx + b

dopmupoBanue BceX (QYHKIMOHAJIbHBIX MOHSATHH M BBIPAOOTKAa COOTBETCTBYIOIIMX HABBIKOB, a TAaKXKE H3Y4YCHHE KOHKPETHBIX (yHKIUit
COMPOBOXKIAIOTCS PACCMOTPEHHEM MPUMEPOB PEAIbHBIX 3aBUCHMOCTEH MEXIy BEJIMYMHAMH, YTO CIOCOOCTBYET YCHJICHHIO NPUKIAIHOM
HaIpaBJIEHHOCTH Kypca aiareOphl.

3. CreneHb ¢ HATYPAJbHBIM MOKa3aTeJeM

CTeneHb ¢ HATYpaTbHBIM NOKA3aTeNleM 1 ee cBoiicTBa. OnHouneH. PYHKIMH y = X2, Y = X° ¥ UX TpaduKu.

OcHOBHAas mMeJdb — BRIPAOOTATh YMECHHE BBITIOJHATH JACHCTBHSI HAJ| CTETICHSIMH C HATYPaTbHBIMH MTOKA3aTEISIMH.

B nannoOli Teme maeTcsi ompenesieHUE CTENEHM C HATypaslibHBIM TOKaszareiieM. B Kypce maTeMaTWku 6 Kjacca ydaliuecs YxKe BCTpedalluCh C
MpuMepaMu BO3BEICHHS YHCENl B CTETICHb. B CBS3M C BHIUMCICHUEM 3HAUYCHHUM CTETIEHHW B 7 KJIacCE JTAeTCs MPEACTABICHUE O HAXOXKJICHUU 3HAUYCHUM
CTEIEHH C TIOMOIIBIO KAIBKYIATOpa. PaccMaTpuBarOTCsl CBOMCTBA CTENEHH C HaTYpaJbHBIM MOKa3aTeneM. Ha nmpuMepe mokaszarenbcTa cBoiicT a™ ¢ a"
=a™ " aM™:a"=a™" rme m>n, (@M" =a™, (ab)" = a"b" yyamuecs BrepBbie 3HAKOMATCS C JOKA3aTENLCTBAMM, IIPOBOJUMBIMH Ha alre0pandeckom
Marepuase. YKa3aHHbIE CBOWCTBA CTENEHHM C HATypaJIbHBIM TIOKa3aTelieM HaxOoIAT MPUMEHEHHWE TPH YMHOXXEHUW OJIHOWICHOB U BO3BEIACHUHU
OJIHOWICHOB B CTEMEHb. [Ipr HaxX0X/IeHUN 3HAYCHUI BBIPAKEHUH, COJIEP)KAIIUX CTETICHH, 0C000€ BHUMAaHHUE CJIETYeT OOpaTHTh Ha MOPSIOK JACHC TBHIA.

PaccmoTpenue GyHKIHH y = X%, y = X° M0O3BONSET MPOJOIIKUTH PaboTy 1o (GOPMHPOBAHMIO YMEHHUI CTPOMTh U YNTaTh rpaduky (GyHKImiA. BaxHo
00paTUTh BHUMAHHE YYaIIUXCs Ha 0COOGHHOCTH rpaduka QYHKIMH Y = X° : rpadHK MPOXOJHUT Yepe3 HAauano KOOPAMHAT, och Oy SBISETCA €ro OChIO
CUMMETpUH, TpaduK PaclookKeH B BEPXHEN MOJTYIIIOCKOCTH.

YMeHue crpouth rpadukyu QYHKINH y = X2 M y = X° HCTIONB3YeTcsl [T 03HAKOMIICHHS YJAIIUXCs ¢ TpadUuecKuM CIIOCOO0M PEelIeHNs yPaBHEHMUI.

3

4. MHoOro4JeHbl

Muorounes. CioxeHue, BBIMUTaHUE ¥ YMHOKCHHE MHOTOWICHOB. Pa3jioxkeHne MHOTOWICHOB Ha MHOYKHTEIIH.

OcHoBHas 1melb — BBIPA0OTATh YMEHHE BBINIOJHATH CJIOKEHWE, BBIYMTAHHE, YMHO)XCHHE MHOTOYJIECHOB W PAa3JI0KEHHE MHOTOUYJICHOB Ha
MHOYKHTEIH.

JlanHass Tema wurpaer (QyHIAaMEHTaJbHYIO pOJb B (OPMHUPOBAHUM YMEHHMsI BBINIOJHATH TOXKJICCTBEHHBIC MPEOOpPa3OBaHUS alreOpandecKux
BbIpakeHui. DopMupyembie 31eCh (PopMaIbHO-OIIEPATUBHBIC YMEHHUS SBJISIIOTCS OMOPHBIMH MPU U3YyYEHUU JCHCTBUU C pallMOHAIBHBIMH JPOOSMHU,
KOPHSIMH, CTETICHSIMH C pallHOHATbHBIMH ITOKA3aTEISAMHU.

N3ydyenue TeMbl HAUMHAETCS C BBEICHUS MMOHATUN MHOTOYJIEHA, CTAHIAPTHOTO BHJIa MHOTOWIEHA, CTENEH MHOrouwieHa. OCHOBHOE MECTO B 3TOM
TeMe 3aHHMAIOT AITOPUTMBI JEHCTBHUI C MHOTOUYIEHAMH - CIIO’KEHUE, BBIYUTAHUE U YMHOKEHHUE. YUalluecs J0JKHBI TOHUMATh, 4YTO CYMMY, Pa3HOCTD,
MIPOM3BECHUE MHOTOYIEHOB BCEr/la MOXHO MPEICTaBUTh B BUJEC MHOrouwileHa. J[eHCTBUS CIOKEHMs, BBIYUTAHHUS M YMHOYXCHHUS MHOTOYICHOB
BBICTYNAIOT KaK COCTaBHOM KOMIIOHEHT B 3aJaHUSX Ha MpeoOpa3oBaHMs NeENbIX BeIpakeHuil. [loaTomy HenenecooOpa3HO MEepeXoAuTh K
KOMOMHHUPOBAHHBIM 33JJaHUSM TIPEXKJIE, YeM YCBOCHBI OCHOBHBIE AITOPUTMBI.
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Cepbe3Hoe BHUMaHHUE B 3TOW TEME yJIENISETCs Pa3I0KEHUIO MHOTOWICHOB HA MHOXKHTEIH C TOMOIIBIO BEIHECEHHS 32 CKOOKHM OOIIEro MHOXKUTENS U
C IOMOIIIbIO TpyNIUpPOBKU. COOTBETCTBYIOIINE NTPEOOPA30BaHMsI HAXOAAT HIMPOKOE IPUMEHEHHUE KaK B Kypce 7 Kilacca, TaK U B IOCIEAYIOIIHNX Kypcax,
0COOEHHO B JICHCTBUSX C PAllMOHATILHBIMH JPOOSIMHU.

B nanHo# Teme ywaliuecs BCTpe4aloTcs ¢ IpUMEpPaMu UCIOJIb30BaHUS pPacCMaTpUBAEMbIX peoOpa3oBaHU il IIPU pelIeHNH Pa3HOOOpa3HbIX 3a/1a4, B
YAaCTHOCTH IPH PEHICHUU YpaBHEHHUU. DTO MO3BOJSIET B X0 M3YYCHHS TEMBI MPOJOIDKUTH PadOTy MO (OPMUPOBAHUIO YMEHUS pellaTh yPaBHEHUS, a
TaKKe pelaTh 3a/1a4d METOJI0M COCTABJICHUS YPaBHEHMI. B 4nciio ynpa)kHEHUI BKIIIOYAIOTCSI HECJIOKHBIE 3a/1aHUs HA 10KA3aTeNIbCTBO TOXKAECTBA.

5. ®opmyJibl COKPAIEHHOT0 YMHOKECHUSA

®opmynsl (a = b)? = a? + 2ab + b% (a = b)® = a® + 3a%b + 3ab? + b3, (a = b) (a® + ab + b?) = a® + b®. [Ipumenenne GopMyn COKpaIIEHHOTO
YMHOEHHS B IPEOOPA30BAHMAX BBIPAKEHHIA.

OcHOBHAas Ieldb — BHIPAOOTATH YMEHHE HPUMEHATH (OPMYIbl COKPANIEHHOTO YMHOXKEHHS B MPeoOpa3sOBAHUAX IENbIX BHIPAKEHUH B
MHOTOUJIEHBI U B PA3TI0KEHAN MHOTOUJIEHOB HAa MHOKHTEIIH.

B nannO# Teme npoaomxkaeTcst padboTa 1mo GOpMHUPOBAHHIO Y YUAIIMXCS YMEHHUSI BBITIOJHATH TOXK IECTBEHHBIC MMPE0OPa30BaHUS IETBIX BEIPAKCHHM.
OcHOBHOE BHHMaHHE B TeMe yzensercs popmynaMm (a - b) (a + b) = a? - B2, (a £ b)? = a? ++ 2ab + b2 Yuammecs 10KHEI 3HATH 9TH (GOPMYIBI U
COOTBETCTBYIOIIHE CIIOBECHBIE (hOPMYTHPOBKH, YMETh MPUMEHSTH UX KaK «CIIeBa HATIPaBO», TAK U «CIIPaBa HANEBOY.

Hapsity ¢ yka3aHHBIMH paccMaTpHuBaroTcs Takoke dpopmynsl (a  b)® = a® + 3a2° + 3ab? + b®, a® + b® = (a + b) (a®  ab + b?). OnHaxo oHYM HaxOAAT
MeHbIIIee IPUMEHEHHE B Kypce, HOITOMY He CleyeT H3NIHIIHE yBIeKaThecs BHIMOTHEHHEM YIPAKHEHNH Ha MX HCIOIb30BAHME.

B 3aKTIOYNTENBHON YacTH TEMBI PACCMATPUBAETCS TPHMEHEHHE DA3MYHBIX TIPHEMOB PA3JoKEeHHs MHOTOUIECHOB HA MHOJKMTENH, a TaKKe
HICTIONB30BaHNE MPE0OPa30BAHMIA IIETBIX BEIPAKEHUH IS PElIeH s IMPOKOTO KPyra 3a/1ad.

6. CucreMbl JTMHEHHBIX YPABHEHU I

Cucrema ypaBHeHMil. Pemienue cuctembl IByX JTUHEHHBIX ypaBHEHHI ¢ ABYyMs MEPEMEHHBIMU U €r0 reoMeTpuyeckas uHTeprpetauus. Pemenue
TEKCTOBBIX 33/1a4 METO/IOM COCTaBJICHHSI CUCTEM YpaBHEHHUIA.

OcHOBHas 1eJb - 03HAKOMHUTH YYaIlIUXCA CO CIOCOOOM pEIICHHs] CUCTEM JMHEWHBIX YPaBHEHUU C JABYMS NEPEMEHHBIMH, BHIPA00OTaTh yMEHUE
pelaTh CUCTEMbl YPaBHEHHUH U IPUMEHSTh UX MPU PELICHUU TEKCTOBBIX 33/1ad.

N3yuenue cucrem ypaBHEHUN pacrpeensieTcss MexIy Kypcamu 7 u 9 kiaccoB. B 7 kiacce BBOJWTCS MOHATHE CHUCTEMBI M PacCMaTpPUBAIOTCS
CUCTEMBbI JIMHEHHBIX YPaBHEHHI.

W3noxxenne HauMHaeTCs C BBEJACHUS MOHATHS «IMHEHHOE YpaBHEHHUE C IBYMS IIEPEMEHHBIMIY. B cucTeMy yrpakHEeHUN BKIIIOYAIOTCSI HECIOKHbBIE
3a/laHus Ha pelIeHHe JUHEWHBIX YPaBHEHUH ¢ TBYMS IEPEMEHHBIMH B LIEJIBIX YUCIIAX.

dopmupyeTcs yMEHHE CTPOUTh rpaduk ypaBHeHus a + by = ¢, rae a # 0 wiu b # 0, npu pas3nuvHbIX 3HaYeHHsIX a, b, c¢. BBeaenue rpaduueckux
00pa30B aeT BO3MOKHOCTh HAIJISITHO UCCIIEI0OBATH BOMPOC O YKCIE PEIICHUH CUCTEMBI IBYX JTHHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

OCHOBHOE MECTO B JIaHHOM TeMe 3aHMMaeT U3yUYeHHUE AITOPUTMOB PEIIEHUSI CUCTEM JIBYX JTUHEHHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMU CIIOCOO0M
MOJICTAHOBKHU U CIIOCOO0OM ClIO)KeHHs. BBeleHue cructeM Mmo3BoJIseT 3HAUUTENBHO PACHIMPUTD KPYT TEKCTOBBIX 33/1a4, PEIIaeMbIX C TOMOIIBIO anmapara
anreOpsl. [I[puMeHeHre cucTeM YIpoIIaeT Mpolecc MepeBoia JaHHBIX 33/1a4l ¢ 0OBIYHOTO S3bIKA HA SI3bIK YPAaBHEHHIA.
7.J1oBTOpEHME
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IIpyuHIMNBI M KPUTEPUH OLEHKH IVIAHUPYEMBbIX Pe3yJIbTATOB OCBOCHHUSA Kypca MaTeMaTHKHU
OueHka NMCbMEHHBIX KOHTPOJIBLHBIX PA00T 00yUYalOIIUXCSl 10 MAaTeMaTHKe.
OTBeT OIICHUBACTCSA OTMETKOM «5», €CIIH:
— paboTa BBITIOJIHEHA ITOJTHOCTHIO;
— B JIOTUUECKHUX PACCYXJICHUSAX U 000OCHOBAHUU PEIICHUS HET MPOOETIOB U OLITHOOK;
— B PCIICHUH HET MAaTEMaTUYECKUX OMIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMKCKA, KOTOPAsi HE SBIIAETCS CJICICTBHEM HE3HAHUS WJIM HETIOHU MaHUS
y4eOHOTr0 MaTepuana).

OtMeTKa «4» CTaBUTCS B CIIEIYIOLIUX CIydasx:

— paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHHS IIAroB pELICHHs HEAOCTAaTOYHbl (€CIM yMEHHE OOOCHOBBIBATH PACCYXIEHHUS HE SBISUIOCH
CHelHabHBIM 00bEKTOM MPOBEPKN);

— JIOTMYyIIEHbl O0/1HAa OIMIMOKa WKW €CTh JBa — TPU HEAO0YETa B BBIKJIAJKAX, PUCYHKaX, yepTexax Wid rpadukax (eciu 3T BUABI pabOT HE SBISUIUCH
CHeIHabHBIM 00bEKTOM IIPOBEPKH).

OTtMmeTKa «3» CTaBHUTCS, SCIIH:

— JIOTyIIeHO OoJiee OJHOW OMIMOKM WM 0Oojiee JBYX — TpPEX HEJAOYETOB B BBIKJIAQJKAX, YepTekKax WM Tpadukax, HO oOydaromiuiics oOmamaer
00s13aTeIbHBIMA YMEHUSIMH IT0 TIPOBEPSIEMOM TeMe.

OTMeTKAa «2» CTaBHUTCS, SCIIH:
— JOTYIIEHBI CYIIIECTBEHHBIE OIMMOKH, MIOKA3aBIINe, YTO 0OyJarOIINiicss He oOagaeT 00s3aTeIbHBIMA YMEHUSIMH T10 JJAHHOW TeME B ITOJTHOM Mepe.

Vaurtens MOXKET NOBBICUTH OTMETKY 3a OpI/Il"I/IHaJ'IBHHﬁ OTBET HA BOIIPOC MJIKM OPUTHHAJIIBHOC PCIICHHUE 3aJadyr, KOTOPBEIC CBUACTCILCTBYIOT O
BBICOKOM MATCMAaTHUYCCKOM pPa3sBUTHU 06yqafomeroc;1; 3a pCHICHUC Ooiee CIOXKHOM 3aJa4u UJIu OTBET Ha 0osiee CIOKHBIN BOIIPOC, NPECIAIOXKCHHBIC
o6yqa10meMyc;I JOIIOJTHHUTEIIBHO ITOCJIC BBIIIOJTHCHUSA UM KaKux-1100 APyrux SaHaHHﬁ.

OuneHka yCTHBIX OTBETOB 00y4aIOIIMXCH 10 MATEMATHKE
OTBeT OlLIeHUBAETCSI OTMETKOM «5», €CIIH YUCHUK:

IIOJIHO PACKPBLI COACPIKAaHUEC MaTCpUajia B O6’B€Me, npeayCMOTPCHHOM HpOFpaMMOﬁ u y‘Ie6HI/IKOM;

H3JI0KUIT MaTCpUuall TPpaMOTHBIM A3BbIKOM, TOYHO HCIIOJIb3YSl MATEMATUYCCKYIO TCPMHUHOJIOTUIO U CUMBOJIUKY, B OHpG,[[GJ'IGHHOfI JIOTHYECKOMH
IIOCIICA0OBATCIIbHOCTH,

IPpaBHUJIbHO BBITNIOJIHUJI pUCYHKH, UYCPTCIKHU, rpa(bI/IKI/I, COMMYTCTBYIOIIHUC OTBCTY,
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[I0Ka3aJl yMEHUE WIUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHU IIPUMEpPaMU, IPUMEHATh €€ B HOBOW CUTYallMM IIPU BBIIOJIHEHUM NPAKTHYECKOIO
3a/1aHus;

POJEMOHCTPHPOBAJ 3HAHUE TEOPHU PaHEE U3YYCHHBIX COMYTCTBYIOIIUX T€M, CPOPMHUPOBAHHOCTh  YCTOHYUBOCTD UCIIOIB3yEMBIX IIPU OTBETE
YMEHUH U HABBIKOB;

OTBEYaJl CAMOCTOSITEIbHO, 0€3 HAaBOSIUX BOIIPOCOB YUUTENS;

BO3MO’KHBI OJIHA — JIB€ HETOYHOCTH IIPHU OCBELIEHNE BTOPOCTENEHHBIX BOIIPOCOB WIIM B BBIKJIAJKaX, KOTOPbIE YYEHHK JIETKO MCIPAaBUI IOCIE
3aMEYaHUs yYUTEIs.

OTBeT OIICHUBAETCSA OTMETKOM «4», eclin

YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OILEHKY «5», HO MPU ATOM UMEET OJNH U3 HEJ0-CTaTKOB:

M3JI0’KEHUU JOIMyIIEeHbl HeOOJIbIINE TPOOEIbl, HE HCKA3UBILIEEe MAaTEMATUYECKOE COIEP)KAHUE OTBETA;

JIOTYILIEHBI OJIMH — JIBa HEAOUYETA IMPU OCBEIIEHUHA OCHOBHOTO COJIEPYKAHMS OTBETA, UCIIPABJIEHHBIE MTOCIIE 3aMEYaHUsl YUUTEIS;

JOTYIIEHBI OMUOKa WK 0oJiee JBYX HEIOYETOB MPH OCBEIIEHUH BTOPOCTETIEHHBIX BOMPOCOB HMJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIE TTOCIIE
3aMEUYaHMs yUYUTEIIA.

OT1MmeTKa «3» CTaBUTCS B CIECIYIOLMIUX CIydasx:

HEMOJIHO PACKPBITO COJAEp)KaHHE MaTepuaina (colep)kaHue HM3JI0KEHO (pparMeHTapHO, HE BCErJa IMOCIEeO0BaTeNbHO), HO MOKa3aHO oOriee
MOHMMAaHHE BOMpPOCAa W MPOJEMOHCTPUPOBAHBI YMEHHMsI, JOCTATOYHBIE AJISi YCBOEGHMsI MPOrpaMMHOTO Martepuaina (ompeaeneHbl «TpeboBaHUSMHU K
MaTeMaTH4eCKON MOIrOTOBKE yUaIllUXCs» B HACTOSIIEN MporpaMMe 1o MaTeMaTHKeE);

MMEJHCh 3aTPYIHEHUS WIN JOIMYIICHBI OIIMOKHU B ONpeAeICHUN MaTeMaTHYeCKOM TEPMUHOJIOTHH, YePTEKax, BHIKIAAKAX, UCIIPABIICHHBIE 11OCIIE
HECKOJIbKUX HABOJSIIHUX BOIIPOCOB YUUTETIS;

YUYEHUK HE CIpPaBUJICS C MPUMEHEHHEM TEOPUUM B HOBOM CHUTyallMM IpPU BBIIOJHEHUU MPAKTUUECKOTO 3a/JaHus, HO BBINOJHUI 3aJaHUs
0053aTeNIbHOTO YPOBHS CJI0XKHOCTHU IO JTaHHOU TEME;

IIPH JIOCTAaTOYHOM 3HAHUM TEOPETUYECKOT0 MaTepHasa BhIsIBIIEHA HEJAOCTAaTOYHASI C(POPMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKAa «2» CTaBUTCS B CICAYHOINUX ClIydasdXx:
HC PpACKPbLITO OCHOBHOC COACPIKAHUC yqe6H0r0 Marcpualia,
06Hapy>I<eHo HE3HAHHUC YUCHUKOM OOJIBIIIEH MIIM HAanOOJIee BaXKHOM YacTH y‘IC6HOl"O Marepuaia,

OIMYHICHBI OIINOKH B OIIpCACIICHNN HOHHTHﬁ, IIpHU UCIIOJIB30BAHUHN MaTeMaTu4eCKOMn TCPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX HIIN rpa(blxn(ax, B
BBIKJIaAKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAMIUX BOIIPOCOB YUUTCIIA.
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TemaTn4veckoe IJIAHUPOBAHUE C ONIPEACTICHUEM OCHOBHBIX BU/I0B yqeﬁﬂoﬁ HCATCJIbHOCTH

Auredpa 7 kaacc

OcHoBHOe coepskaHue 10
TeMaM

XapaKTepHCTmca OCHOBHBIX BU10B J€ATCJIbHOCTH YYCHUKA

I'naBa |. BeipaskeHusi, TO:K1eCTBa, ypaBHeHHs - 23 yaca

Beipaxenus

[IpeoOpa3oBanme BEIpaKEHUN
KonTpomabnas pabora Nel
YpaBHEHHUsI C OJTHOU EPEMEHHON
CratucTuyeckne XapaKTepUCTUKU
KonTpomabnas padora Ne2

e HaxoauTh 3HaUYE€HUS! YMCIOBBIX BBIPAKEHUN, a TAKXKE BBIPAXKEHUN C NMEPEMEHHBIMU IIPU YKA3aHHBIX 3HAUYCHUSX
MIEPEMEHHBIX.

e lcrionp30BaTh 3HakKH >,<, CYUTATh U COCTABJIATH JIBOWHBIC HEPABEHCTBA.

¢ BrinonHsaTe pocTeiime mpeoOpa3oBaHusl BEIPAKEHUM: MPUBOJAUTH MOJAOOHBIE CllaraéMble, PacKphIBaTh CKOOKH
B CyMME WJIM Pa3HOCTH BBIPAKECHUN.

e Pemiate ypaBHeHUs BUa aX = b MpH pa3IMUHBIX 3HAYEHUSIX a U b, a Takke HECIIOXKHbBIE YPAaBHEHHUSI, CBOISIIIHECS
K HUM.

e lcrionp30BaTh anmnapar ypaBHEHUH JJIs PEIIEHUS TEKCTOBBIX 3a7a4, MHTEPIPETUPOBATh PE3YNIBTAT.

e lcnionb30BaTh MNpOCTEHIINE CTAaTUCTUYECKHE XapaKTePUCTHKH (cpenHee apudmMernyeckoe, pa3Mmax, Moja,
MeJIMaHa) /IS aHaJIn3a Psia JAaHHBIX B HECIIOKHBIX CUTYAITUsIX

I'aasa |l. ®yakuuu — 11 yacos

OYHKINU U UX TpaduKu
Jluneiinas QyHKIMS
Kontponbhas padoTa Ne3

e Brruncnsath 3HaueHus PyHKIUY, 3aJaHHON (GOPMYJIIOH, COCTABIISITh TaOIUIBI 3HAUYEHUIN (PYHKLIUU.

e [To rpaduky GyHKIIMK HAXOIUTh 3HAYCHUE (DYHKIIMH MO0 U3BECTHOMY 3HAUCHHUIO apIyMEHTA M PelIaTh 00paTHYIO
3amavy.

e CtpouTh rpaduku MPSMON TPOMOPIHUOHATILHOCTH M JIMHEHHON (DYHKITUH, OTTMCHIBATH CBOMCTBA ATUX (PYHKITHI.

e [TonuMatp, Kak BIUSET 3HAK KOA(PPUIIMEHTA K HA PACIIOJIO0KEHNE B KOOPUHATHOM TUIOCKOCTH rpaduka QyHKIIHH
y = kx, T1e K # 0, KaKk 3aBUCUT OT 3HaU€HUH K U b B3aMMHOE pacnoio’keHue rpapukoB AByX pyHKUUN BUAA y=KX
+b.

e uTeprnperrpoBaTh rpaduKyd peasibHbIX 3aBUCHUMOCTEH, OMUCHIBAEMbIX (opMylaMu BuIa  y =kx, rae k70,
y=kx+b

I'nmasa lll. Ctenenn ¢ HaTypabHBIM NoKa3aresieM — 11 yacos

CrerneHnp U €€ CBOMCTBA
OIHOWIECHBI
KonTpomnsHas pabora No4

e BplunciaTh 3Hau€HMs BHIPAKEHUN BHUJA an, e @ — MPOU3BOJIBHOE YUCIIO, I — HATypalbHOE YUCIIO, YCTHO U
INUCbMEHHO, a TAKXKe C TIOMOIIBIO KAJIBKYJISATOPA.

e OopMynMpoBaTh, 3aMUCHIBATh B CUMBOJMYECKOM (hopMe M 0OOCHOBBIBATH CBOWCTBA CTENEHU C HATYpPAIbHBIM
HIOKa3aTeJeM.

e [IpumeHsTH CBOMCTBA CTENEHH [T IPeoOpa30BaHusl BbIPAKEHHI.

e BEINOJIHATE YMHOKEHNE OJTHOYJIEHOB U

BO3BEJICHUE OJJHOWICHOB B CTEIICHbD.

Crpouts rpaduku ¢pyHkuuit y = x2 u y = x3. Pemars rpaguuecku ypaBHeHust X2 =kx +b,x3 =kx+b,raekub

— HEKOTOPBIE UUCIIa

T'naBa |V. Muorouiens! — 18 yacosn

CYMMa " Pa3HOCTb MHOT'OYJICHOB

e 3anuCchHIBaTh MHOTOYICH B CTaHAApPTHOM BUJEC, ONIPCACIIATH CTCIICHD MHOTOYJICHA.




IIpousBenenue oqHOUIEHA U
MHOTOYJIEHA

Kontponsnas padora Ne5
[IpounsBeneHre MHOIO4JICHOB
KonTpomasnas pabora Ne6

e BBINOIHATE CII0KEHUE U BBIYUTAHUE MHOTOYWICHOB, YMHOXXEHUE OJIHOWICHA HA MHOTOWIEH M MHOTOYICHA Ha
MHOT'OYJIEH.

¢ BBINONHATH pa3iio’keHUe MHOTOWICHOB Ha MHOYKHUTEIN, UCTIOJIb3Ysl BHIHECEHUE MHOXKHUTEIS 32 CKOOKU M CTIIOCO0
TPYIIIUPOBKH.

e [IpuMeHsITh NEHCTBUS C MHOTOWIEHAMHM IpU pEIIeHWU pa3HOOOpasHBIX 3aJad, B YAaCTHOCTU IpPU pEIICHUU
TEKCTOBBIX 33]1a4 C [IOMOIIbIO YPABHEHUI

I'naBa V. ®opMyJibl COKPAIIEHHOT0 YMHOKeHUsi — 18 yacoB

KBagpar cymmel u kBagpar
pasHOCTH

Pa3znocts kBagparoB. Cymma u
pa3HOCTh KyOOB

KonTpomabnast padora Ne7
[IpeobpazoBanue MEIbIX
BBIPAKEHUI

KonTpombnas padora Ne§

e Jloka3pIBaTh CHPABEIMBOCTh (POPMYNI COKPALIEHHOTO YMHOXKEHHUS, IPUMEHATh UX B MPeoOpa3oBaHUSIX LIETBIX
BBIPAKECHUI B MHOTOWIEHBI, a TAKXKE JJIS PA3JI0KEHNUsI MHOTOWICHOB HA MHOKUTEIIH.

e llcnionib30BaTh pasivuHble NMpPeoOpa3oBaHUs LEbIX BBIPAKEHUM NMpU pEIIeHWH YPaBHEHUMH, NOKa3aTelIbCTBE
TOXKJECTB, B 3aJa4ax Ha JEIMMOCTb, B BBIYMCICHUM 3HAYEHUH HEKOTOPBIX BBIPAKEHUN C IOMOIIBIO
KaJIBKYJIATOpA

I'maBa VI. Cucrembl JuHeHHBIX YpaBHeHmii — 15 yacoB [loBTopeHue — 6 yacon

JIuHeitHbIe ypaBHEHUS C IBYMSI
MIEPEMEHHBIMHU U UX CUCTEMBI
Pewrenne cucrem nMMHENHBIX
ypaBHEHUU

KontponsHas padorta Ne9

e OmpenensTh, ABISCTCS JIM TTapa YUCel pelIeHHeM JaHHOTO YPaBHEHHSI C ABYMS TIEPEMECHHBIMH.

e Haxoauthk myTém mepebopa 1ielbie PEelieHus JIMHESHHOTO YPaBHEHHS C ABYMsI IEPEMEHHBIMHU.

e Ctpouts rpaduk ypaBHeHus ax + by =c¢, rne a0 wiu b # 0.

e Pemath rpadgudeckuM criocoOOM CUCTEMbI TMHEHHBIX YPAaBHEHHU C IBYMS ITEPEMEHHBIMHU.

e [IpumMeHsTh COCO0 MOJICTAHOBKU M CHOCOO CJIOKEHUS MPH PEIICHUH CHCTEM JMHEWHBIX YPaBHEHHU C JABYMsI
IEPEMEHHBIMH.

e PemaTh TEKCTOBBIE 3a/1a4H, HCIIOJIB3Ys B KAYECTBE aNreOpandecKoil MOJICNIA CUCTEMY YpaBHEHH.

e llHTepnpeTHpoBaTh pe3yabTaT, MOJYYCHHBIA IPU PEIICHUU CUCTEMBI

Y4eOHO0-MeTOANYeCKOro 1 MaTePHATBLHO-TEXHHYECKOT0 o0ecnevyeHnsi 00pa30BaTeJIbHOTO Mpoiecca

Auredpa 7 kaacc:

1. Anrebpa: 7—9 Ki1.: 271eMEHTBI CTATUCTUKH U TEOpUU BeposiTHOocTel: yueb.mocobue / FO. H. Makapserues, H. I'. Munatok. — M.: [Ipocsemienue,

2008.

2. Makapsrues 0. H. Anre6pa: 7 k. / FO. H. Makapsrues, H. I'. Munmgiok, K. 1. Hemkos, C. b. CyBopoBa. — M.: Ilpocsemienue, 2007—2013.
3. Makapsrues 0. H. Anre6pa: 9 k. / 0. H. Makapsiues, H. I'. Muniok, K. 1. HemkoB u 1p. — M.: Ilpocsemienue, 2008-2011.
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8.

9.

MakxkapsraeB FO. H.13yuenue anreOpsl B 7—9 ki1.: mocodue st yauteneii / FO. H. Makaperaes, H. I'. Munmiok, C. b. CyBoposa u ap. — M.:
IIpocsemenue, 2009.

[Muaypun JI. ®. 3a crpanunamu yueOnuka anredpst / @. [Tuuypun. — M.: IlpocBenienne, 1991.

[Moita Ix. Kak pemats 3anauy? / Jlx. Iloita. — M.: [IpocBemenue, 1991.

www.ege.edu.ru Aramurndyeckue oTu€Tel. Pesynprarel EI'D. @enepanbHblil HHCTUTYT MEAaroriuecKuxX u3MepeHuii; MUHICTEpPCTBO
oOpa3oBanus u Hayku PO, DenepanpHas ciryx0a 1mo Haa30py B chepe oOpazoBanus u Hayku. (2003—2009 rr.).

WurtepHeT-pecypebl Ha pycckoM si3bike http:/ilib.mirrorl.mccme.ru/ http://window.edu.ru/window/library/ http://www.problems.ru/ http://kvant.
mirror 1. mccme. ru/ http://www.etudes.ru/

WuTtepHeT-pecypcehl Ha aHruiickoM si3bike http://mathworld.wolfram.com/ http://forumgeom.fau.edu/

10. 51 uny Ha ypok MaTeMaTHKH (MeToaudecKkue pa3pabotku). — Pexxum moctyma: www.festival.1september.ru
11. Ypoku, KOHCTIEKThI. — Pexxum goctymna: Www.pedsovet.ru

IlinanupyemMblie pe3ybTaThl H3y4eHHs Y4eOHOro Kypca (ajaredpa)

B pesynbpTaTe uzydeHus anreOpsl, yU€HUK JTOTHKEH:
Ymemo

COCTaBIIATh OYKBCHHBIC BBIPOKEHUS W (DOPMYIIBI TIO YCIOBUAM 3aJ1a4; OCYIISCTBJIATh B BBIPAKEHUSAX M (POPMYJaX YUCIOBBIC MMOJCTAHOBKU U
BBITIOJIHATh COOTBETCTBYIOUIUE BBIUMCICHHS, OCYIIECTBIATH IOACTAHOBKY OJHOTO BBIPQXKEHHS B JAPYroe; BbIpaXKaTb W3 (QOPMYIT OJHY
MIEPEMEHHYIO Yepe3 OCTAIIbHBIE;

BBITIOJIHATH OCHOBHBIE JIEMCTBUSI CO CTETICHIMH C HATYPaJbHBIMH MOKA3aTEISIMU U C MHOTOUJIEHAMU; BBIMIOJIHATH Pa3jioKeHHe MHOTOYWICHOB Ha
MHO>KHMTEJIH; BBIIIOJIHATH TOXKIECTBEHHbIE MPeoOpa30oBaHusl PallHOHATIBHBIX BBIPAXKECHUH;

pelaTh JMHEWHbIE YPaBHEHHUSI, CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUI U HECIOXKHbIE HETMHEWHbIE CUCTEMBI;

peliath JMHEeHHbIE HEePaBEHCTBA C OJHOM MEPEeMEHHON U UX CUCTEMBI;

pelaTh TEKCTOBBIC 3a7ayu aureOpanyeckuM METOJIOM, MHTEPIPETUPOBATh MOJYYEHHBIH Pe3ysabTaT, MPOBOAUTH OTOOpP PELICHHH, UCXOAS U3
(bOopMyITUPOBKY 3a7a4u;

M300paXkaTh YMCiIa TOYKAMHU Ha KOOPIMHATHOHN MPSMOIi;

OTPEICIIATh KOOPJAMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMH KOOPJMHATAMH;, HM300pakaTh MHOMECTBO PEIICHUH JHUHEHHOIO
HEPABCHCTBA,

HAXOJIUTh 3HAYCHUs (QYHKIMH, 3aJaHHOW (QOpMyIIoi, TabuuIiei, rpagukoM Mo ee apryMeHTy; HaXOJIUTh 3HAYCHUE apryMEHTa 10 3HAYCHHIO
GbyHKIMH, 3a1aHHON TpadUKOM WK TaOIHIIeH;

OTIPEIeIIATh CBOMCTBA (PYHKIMU 1O ee TpaduKy; MPUMEHATh IrpadudecKie NpeAcTaBIeHUs IPU PEIIEHUH YPaBHEHUI, CUCTEM, HEPABEHCTB;

OIMCHIBATH CBOMCTBA U3YUYEHHBIX (DYHKIIMHA, CTPOUTH UX TPapUKH;

Hcnons30BaTh HpI/I06peTCHHBIC 3HAHUSA U YMCHUS B HpaKTquCKOﬁ JIeSITeIbHOCTH M ITIOBCEAHEBHOM KU3HU JIJIS:
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® BBIMOJHCHUS PACYETOB MO (opMyliaM, COCTaBICHHS (DOPMYII, BBIPAKAOIMIMX 3aBUCUMOCTH MEXIY pPEaTbHBIMH BEITUYMHAMU; HAXOXKICHHS
HY>KHOU (pOpMYJIBI B CIIPABOYHBIX MaTepUaiax;

®  MOJICTHPOBAHMS MPAKTUICCKUX CUTYAIIUH U HCCIEAOBAHMS MMOCTPOSHHBIX MOJEIIEH C HCIIOIb30BAHUEM arapara aireopsl;

® OMHCaHUs 3aBUCUMOCTEH MEXIy (PU3MYECKUMH BETMYMHAMU COOTBETCTBYIONIUMHU (POPMYIaMH MPHU MCCICAOBAHUN HECIOKHBIX MPAKTHUECKUX
CUTYalUi;

® UHTEpHpeTauu rpaduKoB peaabHbIX 3aBUCUMOCTEN MEXIy BETUUHMHAMHU.

TemaTuyeckoe MIIAHUPOBAHUE

Ne n/m Conep:xanue (pa3aeibl, TeMbI) KoJu1-Bo yacoB

I'naBa |. BeipakeHnus, ToxK1eCcTBa, ypaBHEHHS 23

Boipakenus 6

1. Yucnossie BEIpAXKEHUS 1
2. [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHUI 1
3. Bripaxxenus ¢ nepeMeHHBIMHU 1
4, [IpeoOpazoBaHue BhIpKEHUN ¢ IEPEMEHHBIMU 1
5. CpaBHEHME 3HaYCHUH BBIPAKCHHMA 1
6. CpaBHEHME 3HaYCHU BBIPAKCHHMA 1
IIpeoOpa3oBanne BbIpaKeHUI 4

7. CBoMCTBa OEUCTBUH HAJ YUCIAMHU 1
8. Toxnecrsa 1
9. ToxnecTBeHHbIe TPeoOpa30BaHUs BhIPAKEHHM 1
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10. | ToxxnecTBeHHBIE IPe0Opa30BaHUS 1
11. | KontpoasHas pa6ora Nel. Tema: «IIpeoOpazoBanue BbIpaskeHuiD» 1
YpaBHeHus ¢ 0JHOI NepeMeHHOMH 7

12. | Ananu3 KOHTpOJIbHOW paboTel Nel. YpaBHEHHE U €r0 KOPHU 1
13. | Pemenue ypaBHEHUI 1
14. | JluneiiHoe ypaBHEHHE C OJIHOM MepeMeHHON 1
15. | Pemenue nuHEHBIX ypaBHEHUN 1
16. | Pemenwue 3a1a4 ¢ MOMOIIBIO JTHHEHHBIX YpaBHEHUN 1
17. | Pemenue 3aa4 ¢ MOMOIIbIO YPAaBHEHHI 1
18. | Pemenue 3aa4 ¢ MOMOIIbIO YPaBHEHHI 1
CraTucTnyecKue XapaKTepUCTUKH 4

19. | Cpennee apudmerndeckoe, pazMax U Moja 1
20. | Pemrenne craTUCTHYECKUX 3a1a4 1
21. | MeauaHa Kak CTaTUCTHYECKAsl XapaKTePUCTHUKA 1
22. | Penrenue craTUCTUYECKUX 3a1a4 1
23. | KonrpoubHas padora Ne2. Tema: «Penenne JTnHEeHHBIX YPABHEHUH H 32129, 1
Inasa |l. ®ynkuumn 11

DyHKUUM U UX rpapuku 5
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24. | AHanu3 KoHTpoibHOUM paboTel Ne2. [lonsTne QyHKIHH 1
25. | OGnactp onpeneneHuss © MHOXKECTBO 3HAUYCHUH (DyHKIIHH. 1
26. | Beruucnenue 3HaueHuit pyHkImu no Gopmyiie 1
27. | llonsartue rpaduka GyHKIHH 1
28. | IlocTpoenue nmpocTeHmmx rpaduKoB 1
JInneiinass pyHKUHA 5

29. | IIpsiMasi mpOTOPIMOHATBHOCTD U €€ TpaduK 1
30. | CeoiicTBa rpaduka mpsMoi MPOMOPIHOHATEHOCTH 1
31. | Jluneitnas pyHKIUSA U ee TpaduK 1
32. | CpoiicTBa rpaduka JTUHEHHON QYHKITUN 1
33. | IlocTpoenue rpaduka TuHEeHHON QYHKITUN 1
34. | KonrpoabHasi padora Ne3. Tema: « @ yHKIIHN» 1
I'mapa I11. Crenenn ¢ HATYpPaJIbHBIM NOKAa3aTeJeM 11

CreneHb u ee cBOICTBa 5

35. | Ananu3 KOHTposbHON paboTel Ne3. OmpenenieHue CTENEHU ¢ HATypaIbHbIM MOKa3aTeleM 1
36. | Boruucnenue crenene 1
37. | YMHOXeHHE U [eJIeHUE CTENEHEN 1
38. | Pemenue 3a1a4 Ha YMHOKEHUE U JIEJICHUE CTENICHEH 1
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39. | Bo3BeneHue B cTENCHb IPOU3BEACHUS, CTEIICHU U YaCTHOTO 1

OnHo4J1eHbI 5}
40. | OmHOWIEH W €T0 CTaHAapPTHBINA BUT 1
41. | [IpuBenenue oAHOUYJICHA K CTAHAAPTHOMY BUIY 1
42. | YMHOKEHHE OTHOWICHOB. 1
43. | Bo3BeneHue OHOWICHOB B CTEIICHB 1
44, | dyskmuu Y = X2 ny = X3 u ux rpaduku 1
45. | KontpoabHasi padora Ned. Tema: «CTeneHb ¢ HATYPaJbHBIM MOKa3aTeJeM». 1

I'nasa IV. MHoro4jiensl 18

CymMa 4 pa3HOCTh MHOT04J1€HOB 4
46. | AHanu3 KOHTPOJBHOW paboThl Ned. MHOTOWIEH U €ro CTaHJApTHBINA BHJI, CTEIIEHh MHOTOWICHA. 1
47. | CnoxeHue U BBIYMTaHHE MHOTOUYJICHOB 1
48. | CioxxeHue U BBIYUTAHHE MHOTOWICHOB 1
49. | ToxxaecTBeHHBIC MPE0OPA30OBAHMS BHIPAKECHUM 1

IIpoun3BeneHue o1HOUIEHA 1 MHOTOYJIEHA 6
50. | YMHOXeHHe OTHOWIEHA Ha MHOTOWIEH 1
51. | Pemenue 3a7a4 Ha YMHOKEHUE OJTHOUICHA HA MHOTOYJICH 1
52. | ToxnecTBeHHbIe TPeoOpa30BaHUs BhIPAKEHHM 1
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53. | BeiHeceHue o0IIero MHOKHTES 32 CKOOKH 1
54. | Pemenue 3a7a4 Ha BBIHECEHUE MHOXKHTEIIS 32 CKOOKH 1
55. | BoiHeceHne MHOXUTENS 32 CKOOKH 1
56. | KonrpoJbHas padora Ne5 no teme «MHOTo4YJIeHbD». 1

IIpousBeneHne MHOTO4/1€HOB 6
57. | AHanu3 KOHTPOJIbHON paboTel NeS. YMHOXkEHHE MHOTOWIEHAa HA MHOTOWIEH 1
58. | Pemenue 3a7a4 Ha YMHOKEHHE MHOTOUYICHA HA MHOTOYJICH 1
59. | YMHOXEeHHE MHOTOWICHA HA MHOTOWICH 1
60. | Pa3nokeHne MHOTOWICHA HA MHOYKHTEIH CIIOCOOOM TPYIIITAPOBKH 1
61. | Pa3noxenue MHOrouseHa Ha MHOKUTEIH 1
62. | PaznoxeHnne MHOTOWICHA HA MHOXKHUTEH CTIOCOOOM IPYIITHPOBKU 1
63. | KonrpoabHasi padora Ne6 mo teme «IIpou3BeaeHne MHOTo4JeHOB. Pa3ioskeHne MHOTOYJIeHA HA MHOKHTETH. 1

I'naBa V. @opmyJibl COKPAIIEHHOT0 YMHOKEHHS 18

KBaapaTt cyMMbI 1 KBaJpaT pa3HOCTH 5
64. | Ananu3 KOHTpoJIbHOU paboTel Ne6.BospeneHue B KBagpaT CyMMBI U Pa3HOCTH JIBYX BbIpaXE€HUI 1
65. | Bo3Benenue B KyO CyMMBI U Pa3HOCTH JABYX BBIPKEHUU 1
66. | PaznoxeHue Ha MHOXKUTENN C TOMOIIBIO POPMYIIBI KBaIpaTa CyMMBbI 1
67. | Pa3noxeHre Ha MHOXKUTENN C TIOMOIIBIO JOPMYITBI KBaJIpaTa pa3HOCTH 1
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68. | Pa3noxeHne Ha MHOXHTEIH C TIOMOLIBIO (POPMYIIBI KBaIpaTa CyMMBI M KBaJIpaTa pa3HOCTH 1
Pa3nocTh kBagpaToB. CymMmMa M pa3HOCTh Ky0OB )

69. | YMHOXEHHUE pa3HOCTH JIBYX BHIPAKEHHH HA UX CYMMY 1
70. | Pa3nokeHue pa3HOCTH KBA/IPAaTOB HA MHOXHUTEIH 1
71. | IlpeoOpa3oBaHue BBIpaKEHUI 1
72. | PaznoxeHue Ha MHOXKUTEA CyMMBI M Pa3HOCTH KyOOB 1
73. | IlpeoOpa3oBanue BEIPAXEHUH C MOMOIIBIO (POPMYIT COKPAIIEHHOTO YMHOXECHHUS 1
74. | KourpoJubHas padora Ne7 mo teme «@opmMyJibl COKPALIEHHOT0 YMHOKEHH D) 1
IIpeoOpa3oBanme HeJbIX BbIPAKEHU I 6

75. | Ananu3 koHTposbHOU paboTel Ne7. [IpeoOpa3oBaHue 1€I0TO BRIPAXKEHHUSI B MHOTOWICH 1
76. | Pemenue 3amay Ha mpeoOpa3oBaHUe 1EIBIX BHIPAKEHUN 1
77. | IIpeoOpa3zoBaHme METbIX BHIPAKCHUI 1
78. | [IpumeHeHue pa3IuIHBIX CIOCOOOB JJIs PA3IOKCHHSI HA MHOKUTEITH 1
79. | Paznoxenune BEIpaXKCHUM HA MHOXHUTEIH 1
80. | [IpumeHeHue pa3IuIHBIX CIOCOOOB JJIS PA3IOKCHHUSI HA MHOKUTETH 1
81. | KonrpoubHasi padora Ne8. Tema: «I[Ipeodpa3oBanue meabIX BbIPasKeHHiD» 1
I'naBa VI. Cucrembl JIMHEeHBIX YPABHEHHI 15

JlnHeiiHble ypaBHEHHS € IBYMSI epeMeHHbIMHU U X CHCTEMbI 5
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82.

AHanu3 KOHTpOJIbHON paboTel Ne8. JInHeliHOEe ypaBHEHHE C ABYMS IEPEMEHHBIMU U UX CUCTEMBI

83. | I'paduk nuHEHHOTO ypaBHEHUS C IBYMS MTEPEMEHHBIMHU
84. | CucreMbl JIMHEHHBIX YPAaBHEHHH C TBYMS IEPEMEHHBIMU
85. | Pemenue cucteM JTMHEHHBIX ypaBHEHUN C IByMsI IEPEMEHHBIMH
86. | Pemenue cuctem JTMHEHHBIX ypaBHEHHUN
Peenne cucteM JTUHEHBIX YPaBHEHU
87. | Cnoco0 moicTaHOBKH
88. | Pemrenne cucreM crrocoOoM MOICTAHOBKHU
89. | Coco6 cioxeHus
90. | Pemenue cucreM cnoco6oM CIOKEHUS
91. | Pemenue cucreM rpau4ecKuM criocobom
92. | Pemenue 3a1a4y ¢ TOMOIIBIO CUCTEM YpaBHEHUN
93. | Pemrenue TeKCTOBBIX 3a1ay
94. | Pemenue 3a7a4 ¢ MIOMOILBIO CUCTEM YPABHEHMIA
95. | Pemenue 3aga4, cucreM ypaBHEHUI
96. | KonrpoJubHas padora Ne9. Tema «CucremMbl JIMHEHHBIX ypaBHEHHI»
HToroBoe nopropeHne Marepuajia
97. | Ananu3 KOHTpobHON paboTel Ne9. ToxaecTBeHHbIE MpeoOpa30BaHUs BHIPAKEHUN
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98.

Pemenue ypaBHeHM, CUCTEM JIMHENHBIX YpaBHEHUI

99. | Urorosslii Tect
100.
Wrorosas koHTpoJsibHas paboTa
101.
102. | AHayiu3 UTOTOBOM KOHTPOJIBHOW paboThl. UTOTOBBIN YypOK
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