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MOSICHUTEJIbHAS 3AITUCKA

AnreOpa sBISIETCSI OJTHMM M3 OINOPHBIX KYPCOB OCHOBHOTO OOILIEro 00pa3oBaHMs: OHAa 00ECICUMBAET U3yUCHHE
JPYTUX AUCIUIIIMH, KaK €CTECTBEHHO-HAYYHOr0, TaK U T'YMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAUMO AJIS MPOAOI-
KEHUs1 00pa30BaHMs U B TIOBCEJHEBHOM )XMU3HU. Pa3BuTHe y 00y4aromuXcsi HAyqHBIX NMPEICTABICHUH O TIPOUCXOKICHUN
U CYIIHOCTH aire0pandyeckux abCcTpakluii, crocode OTpaKeHUsS MaTeMaTHYECKOW HayKOH SIBIEHHH M IPOIECCOB B MPHU-
poZe u ob1IecTBe, POJIM MAaTEMAaTHYECKOT'0 MOAEIMPOBAHHUS B HAYYHOM ITO3HAHUU M B TIPAKTHKE CIIOCOOCTBYeT (hopMHUpO-
BaHMIO HAyYHOTO MHPOBO33PEHMS M KaueCTB MBIIIICHNUS, HEOOXOAMMBIX [UIS afanTallii B COBPEMEHHOM IM(POBOM 00-
mecTBe. V3ydeHue anreOpsl odecrieunBaeT pa3BUTHE YMEHHS HAOIIONaTh, CPAaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, Tpe-
OyeT KpUTHIHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBaHHO 0OOCHOBBIBATh CBOM ACHCTBUS M BBIBOJIBI, (hopMymnupo-
BaTh yTBepxaeHUs. OcBOeHHE Kypca anreOpsl 00ecIeyrBaeT pPa3sBUTHE JIOTHYECKOTO MBIIUICHHS OOYJaroIIUXCs: OHU
UCTIONB3YIOT ACAYKTHBHBIC W WHIYKTHUBHBIE PAcCyXICHHSA, 0000IICHNE W KOHKPETH3AILUIO, a0CTparnpoBaHNE M AHAJIO-
ruto. OOy4yeHue anredpe npezroaracT 3HaYNTEIbHBIH 00bEM CAMOCTOSATENBHON JIESITEILHOCTU 00YYaIOMINXCsl, TIO3TOMY
CaMOCTOSTENILHOE PEIICHHE 3a/1a4 SIBIISETCS peai3alel 1esTeTbHOCTHOTO IPUHIUIIA 00yUeHHSI.

B crpykType mporpaMmsl y4eGHOTo Kypca «AnreOpa» Juisi OCHOBHOTO OOIIEro oOpa3oBaHUS OCHOBHOE MECTO
3aHUMAIOT COAEPKATEIbHO-METOANYECKHUE JUHUU: «UHCna U BBIUUCICHUS», «ANreOpanuecKie BBIPAXKEHUN», «YpaBHe-
HUSI M HepaBeHCTBa», «DyHkunm». Kaxknas u3 aTux conepkarebHO-METOANYECKUX JIMHUHA pa3BUBACTCsl Ha MPOTSHKEHUN
TpEX JIET U3YUeHHUsI Kypca, B3aUMOACHCTBYS C IPYTUMHU €ro JIMHUAMH. B XoJe n3yueHus: yueOHOro Kypca o0ydaronmmcs
TIPUXOJUTCS] JTOTUYECKH PACCY’KIATh, MCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBA3M ¢ 3THM B mporpammy
ydeOHOro Kypca «Anre6pay» BKIIOYEHBI HEKOTOPBIE OCHOBBI JJOTUKH, IPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3zenax Ma-
TEMaTHYECKOTO 00pa30BaHMs M CIIOCOOCTBYIOUINE OBJIAJICHHIO 00yUJarONIMMHUCS OCHOB YHUBEPCAJIHHOTO MAaTEMaTHIECKO-
ro s3b1ka. CozlepKaTeIbHON U CTPYKTYPHOI 0COOEHHOCTBIO Y4eOHOTO Kypcea «Anredpay sIBISIETCS] €0 HHTET PUPOBAaHHBINA
XapakTep.

Conepxanue MUHAN «Hucna ¥ BEIYUCICHHUS» CITY’KUT OCHOBOW JUIS JANbHEHINEro M3y4eHHsS MAaTEeMaTHKH, CIIO-
COOCTBYET pa3BUTHIO y 00YYaIOUIUXCs JIOTUUECKOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCSl AJITOPUTMAMH,
TaKXke MPHOOPETEHUIO MPAKTUIECKUX HAaBBIKOB, HEOOXOAUMBIX JUIs MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YHCIIe HA
YPOBHE OCHOBHOTO 00Iero 00pa3oBaHMsl CBA3aHO C PALMOHAJIBHBIMU M UPPALMOHAIBHBIMU YUCIaMH, (JOPMHUPOBAHHUEM
NIPE/ICTABIICHUI O NEHCTBUTEILHOM YHCIIE. 3aBEPLICHUE OCBOCHHS YHCIIOBOI JJMHUM OTHECEHO K cpeHeMy olIiiemMy oopa-
30BaHUIO.

Conepxanue JByX anreOpanueckKux JUHUN — «AJreOpandecKre BBIPOKCHUS» U «YPaBHEHUS M HEPaBEHCTBA»
crocoOcTByeT (OPMUPOBAHUIO y OO0YUAIOIIMXCSI MAaTEMAaTHUECKOTO ammnapaTa, HeOOXOAMMOTo JUIs PEeIIeHUs 3a7ad Mate-
MaTHKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPHEHTUPOBAHHBIX 3a1a4. Ha ypoBHE ocHOBHOrO 0011ero o0pazoBaHus y4ueo-
HBII MaTepual rpynnupyeTcs BOKpPYT pallMOHaIbHBIX BEIpasKeHUH. Anredpa 1eMOHCTpUpPYeT 3HAaUeHHE MAaTeMaTHKN Kak
SI3bIKA JJIS1 IOCTPOCHUSI MAaTEeMaTHIECKUX MOJIeIIel, ONMCAaHMUs POLECCOB U SIBIEHUH peaibHOro Mupa. B 3amaum oOyue-
HUsI areOpe BXOJAT Takke NalibHeiIee pa3BUTHE alTOPUTMHYECKOTO MBIIUICHHS, HEOOXOANMOro, B YaCTHOCTH, IUIS
OCBOEHHS Kypca MH(DOPMATHKH, W OBJIaJleHHE HABBIKAMU AETYKTHUBHBIX paccyxJaeHud. IIpeoOpazoBaHME CHMBOJIBHBIX
(hopM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHMsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHAIBHO-Tpa(UUECKON JTMHUM HAllENIEHO Ha MOJydeHHue 00yJalouuMucs 3HaHui o QyHK-
LUAX KaK BaKHEHIIEeH MaTeMaTn4eckoi MOAETH IS OIIMCAaHUS M HCCIIEJOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBICHUI B
npupoJie u oduiecTse. M3ydyeHnue Marepuana CiocoOCTBYET Pa3BUTHIO y 00YYalONIMXCsl YMEHHUS HCIIOJIb30BATh Pa3InuHbIe
BBIPA3UTENFHBIE CPE/ICTBA SI3BIKA MaTEMAaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, Tpadudeckre, BHOCUT BKIaa B (OpMHUPO-
BaHME MPECTABICHUH O POJIM MaTeMATHKH B Pa3BUTUH LUBHIM3ALUH U KYJIbTYpBIL.

CornacHo yuyeOHOMY IDIaHY B 7—9 Kiaccax M3ydaercs y4eOHBIH Kypc «Anredpay, KOTOPBIH BKIIIOYAET CICAYIO-
e OCHOBHBIE pa3JieNbl copeprkanus: «Hucna n BeIYHUCIECHUA», «ANredpandecKue BBIpaXEHUs», «YPaBHEHUS U Hepa-
BEHCTBa», «DyHKIIN».

Ha u3yuenue yuebHoro kypca «Anredpa» orogurcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Hezeno), B 8
kiacce — 102 yaca (3 yaca B Hezeimio), B 9 kitacce — 102 yaca (3 waca B Hezelro).

COAEP KAHUE OBYUEHUS
7 KIIACC

Yucsia ¥ BBIYHCIEHUSA

Jpobu 0OBIKHOBEHHBIE W IECCATHYHBIC, TIEPEX0 OT OAHOW (hopMBl 3ammcu aApodei k apyroi. IlonsTue parmo-
HAJIBHOTO 4YHCIIa, 3allMCh, CPABHEHUE, YHOPSIOYMBAHHE PAMOHAJBHBIX YHCEN. ApH(pMETHYECKHe NEHCTBHSA C pPaIuo-
HaJIbHBIMU YMciaMu. Pemenne 3a1ad U3 peasbHOM MPaKTHKK HAa YacTH, Ha JPOOH.

CrernieHp ¢ HaTypaJbHBIM IOKa3zaTeJeM: OIpeJelieHne, IPeoOpa3oBaHne BBHIPAKEHUH HAa OCHOBE OIPEAEIICHUS,
3anuchk O0NbIINX yucel. [IpoeHTsl, 3aImich IPOLEHTOB B BUJIE JpoOH U IpoOu B BUE NPOLEHTOB. TpHu OCHOBHBIE 3ajaunt
Ha IIPOLIEHTBHI, PEIICHHE 3a/ad U3 PeabHON MPAKTHKH.

[IprMeHeHne IPU3HAKOB AETUMOCTH, Pa3JIOKEHNE HAa MHOXHTEIN HAaTypaJIbHBIX YHCEL.

PeasibHbBIC 32aBUCHMOCTH, B TOM YHCIIE TIpsIMasi 1 00paTHAs! MPOTIOPIHOHATEHOCTH.

AnredpanyecKkne BbIpaskeHUs

IlepemenHbie, UNCIOBOE 3HAUYCHNUE BHIPAKEHHUS C TIepeMeHHON. JlomycTrumble 3HaueHus nepemMeHHbIx. [Ipencras-
JICHHE 3aBHCHUMOCTH MEXy BEIWYMHAMHU B BUIE GopMynbl. Berancnenus mo dpopmymnam. IIpeodpazoBanue OyKBEHHBIX
BBIPa)KCHUH, TOXKICCTBEHHO PaBHBIEC BBIPAKCHUS, IPABMIIA IPE0OpPa30BaHMsl CyMM M NIPOU3BEACHUH, TPaBHIIa PACKPBITHUS
CKOOOK ¥ ITPUBEICHNS OAO00HBIX CIIATaEMBIX.

CBOIiCTBA CTENICHHU C HATYPaJIbHBIM ITOKA3aTENIEM.



OpHounensl 1 MHOrouwneHsl. Crenens MHorouwneHa. CroskeHue, BBIUUTAHNE, YMHOXKEHUE MHOTOJICHOB.
@DopMyIibl COKPAIEHHOTO YMHOXKEHHsSI: KBaJpaT CyMMBI M KBajpaT pa3sHOCTH. PopMyna pa3HOCTU KBaJIpaTOB.
Pa3noxeHrne MHOTOUIEHOB Ha MHOXKUTEIH.

YpaBHeHHus 1 HepaBeHCTBA

YpaBHeHHe, KOPEHb ypaBHEHHUs, IPaBuia IPeoOpa3oBaHus YpaBHEHUs, PABHOCHIBHOCTh YPaBHEHHH.

JIuneiiHOE ypaBHEHHE C OQHOU NEPEMEHHOM, YHMCIO KOPHEH JIMHEWHOIO ypaBHEHUs, PCILICHUE JTMHEH-
HBIX ypaBHeHHH. CocTaBleHNE ypaBHEHHH 110 yCIOBHIO 3a7a4d. PelIeHne TeKCTOBBIX 3a4ad C MOMOIIBIO ypaB-
HEHUH.

JluneiiHOe ypaBHEHHE C JABYMS IEpEeMEHHBIMHU U ero rpaduk. CuctemMa OBYX JTHHEHHBIX ypaBHEHHHN C
IBYMsI TIEpEMEHHBIMHU. PellleHne cucTeM ypaBHEHMH CIOCOOOM MHOACTaHOBKH. [IprMepsl pemieHus] TEKCTOBBIX
3a[a4 C MOMOIIBIO CUCTEM YPABHEHHUIA.

DyHKIHA

KoopaunaTa Touku Ha npsiMoii. UucioBsle NpoMexXyTKH. PaccTosiHue Mexay ABYyMs TOUKaMH KOOPIH-
HATHOW IIPSIMOM.

[IpsamoyrosnpHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U oOpIUHATa TOYKH HAa KOOPAMHATHOM
tockocty. [Ipumeps! rpadgukoB, 3anannbx Gopmynamu. UteHne rpaduKoB peanbHbIX 3aBUcUMocTei. [TonsaTne
obyukuun. ['paduk ynkipu. CpoiictBa pyHkiuii. Jinneinas gynkuus, eé rpadpuk. I'padux Gynkuun y = [X|.
I'paduueckoe pelieHne TNHEHHBIX YpaBHEHUH U CHCTEM JIMHEWHBIX YpaBHCHHIA.

8 KJIACC

Yucaa v BbIYMCICHUS

KsanpartHslit kopeHp n3 gucina. [loHstie 00 uppannoHanbHOM 4ucie. [lecaTHIHbIe TPHONMKEHHUS Up-
panmoHanbHbEIX yrces. CBoifcTBa apuMeTHIECKUX KBaAPAaTHBIX KOPHEH M WX IMPUMEHEHHE K IpeoOpa3oBaHUIO
YHCIOBBIX BBIPAKEHUH U BBIYUCICHUAM. [leHCTBUTEIbHBIE YHCTIA.

CreneHsb ¢ LeIBIM NOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHCTA.

Auaredopanyeckue BbIpaKeHUs

KBanpaTHbIil TpEXUIeH, pa3okeHne KBaAPaTHOTO TPEXUICHA Ha MHOXKHUTEIH.

Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO ajireOpamueckoi qpodu. CrokeHue, BhIYMTAHHE, YMHO-
KEHUe, elieHne ainredpandeckux qpobei. PaioHanbHbIe BRIpAXKEHHS H UX TIpeoOpa3oBaHue.

YpaBHeHUs U HEPaBEHCTBA

Ksanparnoe ypaBHeHne, Gopmyrna KOpHEH KBaApaTHOTO ypaBHeHus. Teopema Buera. Pemenue ypas-
HEHUH, CBOAAIIMXCA K IMHEHHBIM U KBagpaTHbIM. [IpocTeiimme 1poOHO-paliMoHAIbHBIE yPaBHEHHS.

I'paduueckast mHTEpHpEeTANs YPAaBHEHUH C JBYMsl NIEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHHH c
JBYMs IEpEMEHHBIMU. [IprMepBI pelIeHUs CUCTEM HEIMHEWHBIX YPaBHEHUM € IBYMsI IEPEMEHHBIMHU.

Perenne TeKCTOBBIX 33124 aJIreOpandeckuM CIIOCOOOM.

UucnoBble HEpAaBEHCTBA U UX cBolcTBa. HepaBeHCTBO ¢ 0qHON mepeMeHHOW. PaBHOCHIBHOCTH Hepa-
BEHCTB. JIMHElHbIe HepPaBEHCTBA ¢ OHOH nmepeMeHHON. CHCTeMBI INHEHHBIX HEPABEHCTB C OJHOM NEepPEMEHHOM.

DyHKIHUU

Iousitue Qyukiuu. OO6NACTH ONMpPEASIICHUS W MHOXECTBO 3HaueHud (yHKImu. CrocoObl 3amaHus
GbyHKIMHA.

I'paduk dpynxuuu. Urenue cBoicTB GyHKIMU 1o e€ rpaduxy. [Ipumeps! rpadukoB GyHKIMIA, OTpaxka-
IOIIHUX pealIbHbIE TIPOLECCHI.

@OyHKINY, OMKMCHIBAIOIINE MPAMYIO M OOpaTHYIO INPONOPLUHOHAIBHBIE 3aBUCHMOCTH, MX T'pa(HKH.
Oyaxknun Yy = X2,y =x3,y = VX, y=|x|. I'paduueckoe pemeHre ypaBHSHUI U CHCTEM YpaBHEHHI.

9 KJIACC

Yncisia 1 BBIYHCICHUSA

ParnponansHble 4yKcia, MppanuoOHAIBHBIE YNCIIA, KOHEYHBIE 1 OECKOHEUHbIE JeCITHIHbIe Apoou. MHo-
JKECTBO JICHCTBHUTEIBHBIX YHCEIN, JCHCTBUTEIbHbBIC YHCa KaKk OECKOHEUHBIE AeCATHYHBIE Apo0u. B3aumuo o11HO-
3HaYHOE COOTBETCTBUE MEXTYy MHOKECTBOM JIEHICTBUTEIBHBIX YHCET U KOOPIUHATHOW MPSIMOM.

CpaBHeHHE IeHICTBUTENFHBIX YUCET, apu(hMETHIECKUE JEHCTBUS C JeHCTBUTEIHHBIMH YHCIIaAMH.

Pa3meps! 00bEKTOB OKPY)KAIOIIET0 MUPA, ITUTEIBHOCTH IPOIIECCOB B OKPY’KAIOIIEM MHpE.

[TpubmmxEéHHOE 3HAYCHNE BEITMYMHBI, TOYHOCTS pubmmkeHus. Oxpyrienue gncen. IIpuknaka u oreH-
Ka pe3ynbTaTOB BBIYUCICHHH.

YpaBHeHus 1 HepaBeHCTBA

JIunelinoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIUXCS K JIMHEHHBIM.

Ksanparnoe ypaBHeHue. Perenue ypaBHeHUH, CBOIAIUXCA K KBaJpaTHBIM. bUkBaspaTHoe ypaBHEHUE.
[IpuMeps! pemieHys ypaBHEHUN TPETbel U YETBEPTOI CTENEHEN pa3NoKeHUEM Ha MHOXKUTEIH.

Pemenne 1poOHO-panOHANIBHBIX YpaBHEHHUI. Pellienne TeKCTOBBIX 3aa4 adreOpandyeckKuM METOIOM.

YpaBHeHHE C IBYMs IIEPEMEHHBIMU U ero rpaduk. Pemenne cuctem IByX JIMHEHHBIX ypaBHEHUH C JBY-
Msl IepeMEHHBIMH. PernieHne cucteM qByX YpaBHEHHM, OJJHO U3 KOTOPBIX JIMHEIHOE, a IPyroe — BTOPOU CTETICHH.
I'padnaeckast nHTEpIIPETALINS CHCTEMBI YPABHEHHUH C ABYMSI IEPEMEHHBIMU.

Perrenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoM.

UucoBble HEpaBEHCTBA U MX CBOMCTBA.

Pemennie nuHEeHHBIX HEPABEHCTB C OJHOW MepeMeHHOM. Pelenre cucteM JIMHEHHBIX HEPABEHCTB C OJ-
HOH nepeMeHHoOl. KBanpaTHbeie HepaBeHCTBa. ['paduueckas HHTEpIIpETalysi HEPAaBEHCTB M CUCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU.



DOYHKUMHU

Ksanparnunast ¢pynkims, e€ rpadux u cBoiicrtsa. [lapabona, KoOpAXHATHI BEPUIMHBI 1apadoJIbl, OCh CUMMETPHU
napaboJbl.

Ipaduxu Gynxmuit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , 1 ux cBoiicTBa.

YucJi0BbIe MOCIEA0BATEILHOCTH U POrPecCHH

[ToHsiTHE YMCTIOBOM IMOCIIEAOBATEILHOCTH. 3alaHHE MOCIIEA0BATEILHOCTH PEKyppeHTHOW (opMyliol U Gopmy-
JIOW N-TO 4JIeHa.

Apudmernueckas U reomeTpuieckas nporpeccuu. @opMyisl N-To wieHa apupMETHIECKOH U TeOMETPHIECKON
MIPOTPECCH, CyMMBI IIEPBBIX N WICHOB.

N3o6pakeHne WieHOB apu(pMeTHIECKON U TEOMETPHIECKON POTPecCHii TOUKaMH Ha KOOPAWHATHOM TIOCKOCTH.
JInHEeHHBIN 1 SKCIOHEHIIUANBHEIA POCT. CI0XKHBIE TIPOIICHTHL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOT' O OBHIEI'O OBPA30OBAHUA
JIMIYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE Pe3yJabTaThl OCBOCHHS POrpaMMbl y4eOHOTO Kypca «ANredpay XapakTepH3yoTcs:

1) naTpuoTnyeckoe BOCIUTAHME:

MPOSIBIICHUEM MHTEPECA K MIPOLLIOMY M HACTOSILEMY POCCHHCKON MaTEMATUKHU, LIEHHOCTHBIM OTHOLIEHUEM K JI0-
CTH)KEHHUSIM POCCHMCKHMX MAaTEMATUKOB U POCCHMCKOM MaTEMAaTHYECKOM MIKOJBI, K HCHOIB30BAHUIO 3TUX NOCTHKEHHH B
JpYTUX HayKax ¥ NPUKIAIHBIX cepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINTOJHEHHUIO 00S3aHHOCTEH IpakIaHUHA M peali3aliy ero IpaB, IPEICTaBICHIEM O MaTeMa-
THYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PAa3IMUHBIX CTPYKTYP, SBICHHUMH, IPOIEIyp IPaXJaHCKOTO 00IecTBa (HampuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCY)KJICHHMIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C NMPAKTHUYECKUM NPHUMEHEHHEM J0-
CTIDKEHHH HayKH, OCO3HAHHEM BaXXHOCTH MOPAJIbHO-3THUYECKUX MPHHLUIIOB B ACSATEIBHOCTH YUEHOTO;

3) TpynoBoe BOCIIUTAHME:

YCTaHOBKOH Ha aKTUBHOE y4acTHE B PEIICHUH NMPaKTHUECKUX 3a/1ad MaTeMaTHYeCcKoil HalpaBlIeHHOCTH, OCO3Ha-
HHEM Ba)KHOCTH MaTeMaTHYeCKOro 00pa3oBaHMs Ha MPOTSHKEHWH BCEH YKU3HU JJIS YCIEITHOM MpodeccHoHaIbHON es-
TENBHOCTU U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U MOCTPOCHHEM HHIUBUIYAJIBHON TPaeKTOpPUU
00pa3oBaHys U )KU3HEHHBIX IIJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIECTBEHHBIX ITOTPEOHOCTEMH;

4) 3cTreTU4ecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHSATHIO MAaTeMaTHYECKHX OOBEKTOB, 3aj1ad, pele-
HUMH, pacCykACHUN, YMEHUIO BUIETh MAaTEMATHUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OpHEHTAINEe! B eSITeTbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX NPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pa3BUTHUS YEJIOBEKa, IPUPOJBI U OOIECTBA, TOHUMAHUEM MaTeMaTHYeCKOil HayKH Kak cdepbl uelloBeYecKon mes-
TENBHOCTH, 3TANOB €€ pa3BUTHS U 3HAYUMOCTH AT pa3BUTHSI LIMBUIIM3AIINH, OBJIQJCHUEM SI3BIKOM MAaTEMaTHKN U MaTeMa-
TUYECKOM KyJIbTypOHl KaK CpeJCTBOM IIO3HAHUS MUpPA, OBIAJACHUEM IIPOCTEHINMMU HABbIKAMHU UCCIIEJOBATEILCKON Aesl-
TENbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHUpOBaHUE KYJIbTYPhI 310POBbs M SMOLMOHAIBHOI0 0/1aronoJIy4yusi:

TOTOBHOCTBIO NMPUMEHSTh MaTeMaTHYecKie 3HaHMsI B MHTEPECaX CBOETO 370pPOBbS, BEJCHMS 340pOBOTO 00pasa
XKHM3HU (30POBOE TNHMTAaHWE, COANAHCHPOBAHHBIN PEXHM 3aHATUH M OTABIXA, peryisipHas (uU3udUecKas aKTHBHOCTD),
c(hOpMUPOBAHHOCTEIO HaBbIKA pedICKCHH, TPU3HAHNEM CBOETO IIpaBa Ha OIIMOKY M TAKOTO K€ ITpaBa JPyroro 4ejloBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHeHTalell Ha TPUMEHEHNEe MaTeMaTHYEeCKUX 3HAHWI Ul pelleHMs 3a/ad B 00JIaCTH COXPAHHOCTH OKpYXKa-
IOIIEeN cpeibl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOXHBIX MOCIEACTBUH A OKpY’KaIOIIeH Cpebl, 0CO3HAaHHEM
rI100aIBHOTO XapaKkTepa SKOJIOTHIECKUX MPOOIIeM U IMyTeH UX PeLIeHNUs;

8) apanTanmsa K M3MEHSAIOLIUMCS YCJIOBUAM COLMAJIBLHOI M MPUPOIHOIi cpeasbI:

TOTOBHOCTBIO K JAEUCTBHSIM B YCIIOBHUSIX HEONPENSIEHHOCTH, MTOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepes
MIPAKTUIECKYIO AEATEIFHOCTD, B TOM YHCIIE YMEHHE YIUTHCA y APYTUX JIOJEH, MproOpeTaTh B COBMECTHOW ACATEINbHOCTH
HOBBIC 3HAHUS, HABBIKK ¥ KOMITETCHIINN U3 OTIBITA JPYTUX;

HE0OX0MMOCTBIO B (JOPMHUPOBAaHMM HOBBIX 3HAaHHH, B TOM 4uciie ()OPMYIUPOBATh WAEH, TIOHATHS, THIIOTE3BI 00
00beKTax M SIBJICHUSX, B TOM YHCIIE PaHee HEU3BECTHBIX, OCO3HABATH JNE(MUIMTHI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHO-
CTeH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIIPUHHMATh CTPECCOBYIO CHTYaIMIO KaK BBI3OB, TpeOy-
IO KOHTPMEpP, KOPPEKTUPOBATh MPUHIMAEMbIE PELICHUS U JeHCTBHS, OPMYIHPOBATh U OLICHUBATh PUCKU U TIOCIE]-
cTBHS, GOPMHUPOBATH OIIBIT.

METAINNPEJIMETHBIE PE3YJBTATBI
Ilo3HaBaTeIbHbIE YHHBeEPCATbHbIE YUeOHbIE el cTBHUSI
bazoBble Jjornueckue aeiicTBusi:
® BBIIBJATH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEeMATHIECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXITY
TOHATHSMH, GOPMYIUPOBATH OMPEIEICHNS TIOHATUH, yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(PHUKAIINN, OC-
HOBaHUA JJIs1 0000IICHUS M CPABHCHUS, KPUTEPUH [IPOBOIUMOIO aHAJIH3a;



BOCIIPUHMMATh, (pOpMyIHpOBaTh M NPEoOPa3oOBBIBATh CY)KICHUS: yTBEPAMTEIbHBIC M OTPHULATENbHBIC, CIUHUYHBIE,
YacTHBIE ¥ 00IIUE, YCIIOBHBIE;
BBISBIIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IPOTHBOpEYUsl B (akTax, JaHHBIX, HAOJIOACHUSX H
YTBEPXKICHHUSX, TIpeJIaraTb KPUTEPHH /TSI BBISIBJICHHS 3aKOHOMEPHOCTEW M POTUBOPEUHH;
JIeTIaTh BBIBOJBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX M MHIYKTHBHBIX YMO3AKIIOUEHHH, YMO3aKIIIoue-
HHUH 10 aHAJIOTHH;
pa30bupaTh 10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPIKACHUN (IPSAMBIE M OT IPOTHBHOTO), MPOBOANTH CAMOCTOSATEIHHO
HECJIO)KHBIE JOKA3aTEIbCTBA MAaTEMATHUECKUX (DaKTOB, BBICTPANBATh apryMEHTAIMIO, IPUBOIUTE IPUMEPHI U KOHTP-
TIpUMepEI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHNUS;
BEIOMpATH CIIOCO0 pemieHns yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHMUS, BEIOMpATh HanOoIIee moI-
XOASAIMHNH ¢ yIETOM CaMOCTOSITEIbHO BBIACIEHHBIX KPUTEPHEB).

Ba3oBrble ncciieoBaTeIbcKue 1eiicTBUSA:
UCIIONIb30BaTh BONPOCH! KaK MCCIIEA0BATEILCKMA MHCTPYMEHT MO3HaHHS, (POPMYJIHPOBATH BONPOCHI, (PUKCHPYIOIIUE
MIPOTUBOPEYHE, IPOOIIEMY, CAMOCTOSATENIHHO YCTaHABIMBATh HICKOMOE H JJaHHOE, (POPMHUPOBATh TMIIOTE3Y, apryMEHTH-
pOBAaTh CBOIO MO3UIIUIO, MHEHHUE;
MIPOBO/IUTH TI0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH IKCIIEPUMEHT, HEOOJIBIIOE HCCIICAOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXIY COOOM;
CaMOCTOATENFHO (OPMYIHPOBATh 0OOOIIEHNSI W BBIBOJBI MO PE3yJIbTaTaM NMPOBEIEHHOTO HAONIOACHUS, HCCIIEI0Ba-
HUSI, OLICHUBATh JI0CTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB M 0000IICHNH;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCA, a TAKXKE BBIJBUIAaTh IPEIIONOKCHUS O €T0 PAa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora c undopmanueii:
BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINY, TAHHBIX, HCOOXOIUMBIX JUIS PEUICHUS 3a1a4H;
BBIOMpATh, aHATM3UPOBATh, CHCTEMAaTH3UPOBATh M HHTEPIPETUPOBATh HHPOPMAIMIO PA3IMYHBIX BUJOB U GOpM Tpel-
CTaBJICHUS,;
BbIOMpaTh (opMy mpencTaBiieHHss MHPOPMALMU W WLIIOCTPUPOBATH pELIaeMble 33Jadyd CXeMaMH, JIHarpaMMamu,
UHOU rpaduKoil U UX KOMOUHAIIUAMUY;
OLIEHWBATh HAAEKHOCTh MH(YOPMALNH TI0 KPUTEPHSAM, IIPEIUIOKCHHBIM yUUTENEM HIN C(hOpMYINPOBAHHBIM CAMOCTO-
STENBHO.

KoMmyHukaTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:
BOCIIPUHMMATh U (OPMYJIHPOBATH CYK/IECHHS B COOTBETCTBHM C YCIOBHMSIMH M LEISIMH OOLICHUs, SCHO, TOYHO, Ipa-
MOTHO BBIp@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y pEIIeHHs 3a/1a-
Y, KOMMEHTHPOBATH TIOJIy4eHHBII Pe3yJIbTaT;
B X0/ie 00CY)KIIeHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOi TeMBI, TPOOIEMBI, pelIaeMoil 3aauu, BICKa3bl-
BaTh UAE€H, HAICJICHHBIC Ha IMOWCK PEHICHNA, COMOCTABJIATL CBOU CYXJICHHUA C CYXKIACHUAMU APYTrUX YUYaCTHHUKOB AHa-
jiora, oOHapy>XMBaTh pa3iiMule U CXOJCTBO MO3UIMMH, B KOPPEKTHOH GopMe (HOopMyIHpoBaTh pa3HOIIACHs, CBOU BO3-
paKeHus;
NpEACTaBIIATEL PE3YJIbTAThl PCIICHUA 3aJadyHd, SKCHEPHUMCHTA, UCCICAOBAHUA, MPOCKTA, CaMOCTOATEIBHO BI)I6I/IpaTI)
(bopMaT BEICTYIUICHHS ¢ yYETOM 33/1a4 IIPE3CHTAllMN U OCOOEHHOCTEH ayIUTOPHH;
MIOHMMATh ¥ MCIIOIb30BaTh NMPEUMYIIECTBa KOMaHAHOW M MHAWBUIYalbHON PaOOTHI MPH PEIICHUH YYeOHBIX MaTeMa-
THUYECKHX 3a]1ay;
MIPUHUMATH IIeJb COBMECTHOH JeATeNIbHOCTH, TUIAHUPOBATh OPTraHW3allMi0 COBMECTHOIH pabOTHI, paclpeiessiTh BUIBI
pabor, noroBapuBaThes, 00CYXKIaTh IPOLECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHST HECKOJIBKHX JIFO/IEH;
y4acTBOBATh B IPYNIIOBBIX (popMmax paboThl (00CykIeHNs,, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U PYTHeE), BHIIIOI-
HATH CBOK 4YaCThb pa6OTBI U KOOPAUHUPOBATH CBOU ﬂeﬁCTBHH C APpyruMu 4JICHAMH KOMaHAbI, OCHMWBATh Ka4CCTBO
CBOETO BKJIa/Ia B OO MIPOAYKT IO KPUTEPHUAM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aNMO/ICHCTBHSI.

PeryisiTuBHBIE YHUBEPCAJIbHBIE YUeOHbIE eiiCTBHS

Camoopranuzanus:
CaMOCTOSATENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PEIICHNS 3a7adH (WM €T0 9acTb), BRIOMPATh CIIOCO0 PEeIIeHUs ¢ yIETOM
HMEIOLINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUaHTHl PEIICHHUH C
y4€TOM HOBOW MH(pOpMAIHH.

CaMOKOHTPOJIb, IMONHOHAILHBIN HHTELIEKT:
BJIAJIETh CIIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca M pe3yJibTaTa pelIeH!si MaTeMaTHIeCKOH 3a1aum;
NIPEABHUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IPH PELICHUH 337241, BHOCUTh KOPPEKTUBHI B JIEATEILHOCT HA
OCHOBE HOBBIX 00CTOSITENILCTB, HAHJICHHBIX OMINOOK, BBISIBJICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATCIBHOCTHU IMOCTaBJICHHOM ein U yCJIOBHUAM, OOBACHATH MPUYNUHBI JOCTHU-
KEHUSI WIIN HEAOCTIDKCHHUS 1IEJIH, HAXOJUTh OIINOKY, aBaTh OLIEHKY PHOOPETEHHOMY OMBITY.

INPEIMETHBIE PE3YJIBTATBI

K koniry o0yueHus B 7 kjacce 00y4JarONIUiCs MONTYIHT CIIEIYIOINE TPEAMETHBIC PE3yIbTaThI:
Yucya ¥ BLIYMCIEHHAS
BrInosHATE, coueTass YCTHBIC M MUCBMEHHBIC TPUEMBI, apU(PMETUICCKUC NCHCTBHS C PAllMOHAILHBIMU

qyucJiaMu.



Haxoaute 3HaueHMs YUCIIOBBIX BBIPAKEHHH, NPUMEHSATh Pa3HOOOpa3Hble CIIOCOOBI M MPUEMBI BHIYMCIICHHS 3HA-
YEHUH APOOHBIX BBIPAXKECHUH, COAepKaliuX OOBIKHOBEHHbIE U JIECATHYHbIE APOOH.

[epexoauts oT 0ogHOM GopMBI 3amKCH YUCeN K Apyroi (IpeoOpa3oBBIBATh NECATHYHYIO IpOoOb B OOBIKHOBEH-
HYI0, OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATUYHYIO APOOB).

CpaBHMBATh U YIOPSI0YMBATh PALIUOHAIBHBIEC YHACIA.

OKpyrasaTh YKCcha.

BrInonHATE NPUKUIKY U OLIEHKY pe3y/ibTaTa BBIYMCIECHUH, OLICHKY 3HAYEHUN YHUCIIOBBIX BbIpa)kKeHUH. Bpimo-
HATH JEHCTBHS CO CTENEHSIMH C HaTypaJlbHBIMU ITOKa3aTEIIMU.

IIpyMeHATh MPU3HAKY AETUMOCTH, Pa3JI0KECHAE Ha MHOXKHUTEIH HATYPaIbHBIX YHCEL

Pemate npakTHKO-OPHEHTUPOBAHHBIE 33/1a4M, CBS3aHHBIE C OTHOLIEHHEM BEJIMYMH, IPONOPLHOHAIBHOCTEIO Be-
JIMYUH, TPOLEHTAMH, HHTEPIPETUPOBATh PE3YNBTAThI PEIICHNUS 3a/1a4 ¢ y4ETOM OIpaHUYEHHH, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Auaredopanyeckue BbIpaKeHHs

Hcnonp3oBath anredpanyecKylo TEPMHUHOJIOTHIO M CUMBOJIMKY, TIPUMEHSTH €€ B TPOIecce OCBOCHUS yueOHOro
Marepuaa.

HaxoauTh 3HaueHHs OyKBEHHBIX BBIPDXKCHUI NPY 3aJaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BBImosHATh peoOpa3oBaHusl LENIOT0 BHIPAXKCHUS] B MHOTOWICH MPUBEICHHEM ITOJOOHBIX CJIaraeMbIX, PacKpbl-
THEM CKOOOK.

BhIMonHATE YMHOXKEHHE OTHOWIECHA HA MHOTOWIEH M MHOTOWICHAa Ha MHOTOWIEH, IPUMEHATH ()OPMYIIBI KBaIpa-
Ta CyMMBI U KBaJpara pa3HOCTH.

OcyImecTBIATh pa3IoKeHNE MHOTOYJIEHOB HA MHOKHUTEIH C TIOMOIIBIO BBIHECCHHMS 33 CKOOKH OOIIIEro MHOXHTE-
JIs1, TPYNIHAPOBKH CJIATaeMbIX, IPUMEHEHNS (POPMYIT COKPAIEHHOTO YMHOKEHUSL.

[IpumeHsATh TpeoOpa3oBaHUsI MHOTOWICHOB JUIS PELICHUS Pa3IMdHbIX 337a4d U3 MaTeMaTHKH, CMEXHBIX TIpeIMe-
TOB, U3 PEAIbHOU IIPAKTUKHU.

Vcnionb30BaTh CBOIiCTBa CTeNeHeH ¢ HaTypaJbHBIMU MTOKa3aTENIIMU JUIs IPeoOpa30BaHus BEIPAXKECHUI.

YpaBHeHUs 1 HepaBeHCTBA

Pemath nMHENWHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSS IIPAaBUIIa IIEPEX0/A OT UCXOJHOTO YPAaBHEHHUS K
paBHOCHWIEHOMY eMy. IIpoBepsTh, BISAETCS JIM YUCIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduuecKre MeTO bl IPH PELICHUHN JIMHEHHBIX YPABHEHUH U X CHCTEM.

[TonOupaTs npuMepHI Map YUCeN, SBISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHHS C BYMsI IEPEMEHHBIMU.

CrponTh B KOOPIMHATHOM IIOCKOCTH TpaMK JIMHEHHOTO YpaBHEHUs C ABYMsI IIEpEMEHHBIMH, ITOJIB3YsCh I'pa-
(hMKOM, IPUBOANTH MIPUMEPHI PEIICHUS YPAaBHEHUSL.

PemmaTs crcTeMbl ABYX JIMHEHHBIX YPaBHEHHUH ¢ IByMs IIEPEMEHHBIMH, B TOM YHCIIe rpapUIecKy.

CocTaBnATh U pemaTh JIMHEITHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUI IO YCIOBHIO 3a/Ja4M, UHTEp-
IIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a/1a4M MOJYICHHBIA pe3ysbTaT.

DyHKIHU

N3006pakaTh Ha KOOPAWHATHOM MPSIMOI TOUKH, COOTBETCTBYIONUE 3aIlaHHBIM KOOPIUHATAM, JTy4YH, OTPE3KH, HH-
TEpBAaJIbI, 3aIMCHIBATH YHCIIOBBIE IIPOMEXYTKH HA are0pandeckoM si3BIKE.

OTMedaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH 110 33J[aHHBIM KOOPJHMHATaM, CTPOUTh I'papMKK JTMHEWHBIX (PyHK-
uuid. Ctpouts rpaduk GyHKuuu y = |x|.

OnuchIBaTh C MOMOIIBIO (QYHKINI M3BECTHBIE 3aBUCHMOCTH MEKAY BEIMIMHAMHU: CKOPOCTh, BPEMSI, PACCTOSTHHE,
1LIeHa, KOJINYECTBO, CTOMMOCTbh, IPON3BOIUTEILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuts 3Ha4eHNe GYHKIMH 10 3HAYEHHIO € apryMeHTa.

[Nonumats rpaduueckuii ciocod npescTaBieHNs U aHau3a WHOpManny, U3BJIEKaTh U HHTEPIPETUPOBATH UH-
(opmarnuio u3 rpaiKoB peabHBIX MIPOIECCOB U 3aBUCUMOCTEH.

K xoHIy 00yueHus B 8 ki1acce 00yJarouics MOMYUHT CIIEAYIOIINE PEAMETHBIC PE3YIIbTaThL:

Yucsia 1 BBIYMCJIEHUSA

Mcnonp30BaTs Hava bHBIE MPEICTABICHISI O MHOYKECTBE JICHCTBUTENFHBIX YHCEIT I CPABHEHUS, OKPYTJICHHS
BBIYHCIICHUH, N300pakaTh IEHCTBUTEILHbBIE YUCIIa TOYKAMH HA KOOPAHMHATHOM MPSMOA.

[IprMeHATh TOHATHE apUPMETHIECKOTO KBAIAPATHOTO KOPHS, HAXOMUTHh KBAJAPATHBIE KOPHH, HCIIONB3YS HpHU
HEOOXOIUMOCTH KaJbKYJISATOP, BEIONHATE MPeoOpa3oBaHMs BRIPAKEHHH, COJEPKANIMX KBaJpaTHBIE KOPHU, UCTIONB3YS
CBOMCTBA KOPHEH.

Hcnonp3oBath 3amcy OOJIBIINX M MAJIBIX YUCEN C ITIOMOIIBIO NECATHYHBIX po0eii u cTenenei uucia 10.

AuaredfpanyecKkue BbIpaKeHHs

[IpuMeHATh MOHATHE CTETCHH C LENBIM T0Ka3aTeNeM, BBINOIHITh NpeoOpa3oBaHMsl BBIPAKEHUH, COIEpIKalliux
CTETEHU C LENIbIM MOKa3aTeIeM.

BhIMomHATE TOXAECTBEHHBIE NMPE0Opa3oBaHuUs palMOHAIBHBIX BBIPRKEHHH Ha OCHOBE NpABWJI JICHCTBUHA Hal
MHOTOWIEHAMH H alIre0pandecKuMu IpoOsMHu.

PacknagpiBaTh KBaJipaTHBIN TPEXUWICH HA MHOKUTEITH.

[IpumensaTh MpeoOpa3oBaHus BEIPAKCHUH [UIA PEIICHUS Pa3IMYHBIX 33a7Jad M3 MAaTEMaTHKH, CMEXHBIX IpeaMe-
TOB, U3 PEeATbHON IIPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemare nuHelHblE, KBaApaTHBIE YPaBHEHHUS M PAlMOHAIIbHBIE YPAaBHEHHUs, CBOAALIMECS K HMM, CUCTEMBI JIBYyX
YPaBHEHUH C JBYMs IEPEMEHHBIMU.



[IpoBoauTh MpocTeiinne uccieoBaHnsl YpaBHEHUI U CUCTEM ypaBHEHHH, B TOM YHCIIE C IPUMEHEHUEM
rpau4ecKuX NpeICTaBICHUH (yCTaHABIMBAaTh, UIMEET JIM ypaBHEHHE WM CHCTEMa YPaBHEHUH pELICHUs, €Cli
HMEET, TO CKOJIBKO, ¥ IIpoyee).

[lepexoauTth OT ClIOBECHOH (HOPMYIMPOBKHU 3a1auM K €€ anreOpandeckoil MOJeIH ¢ MOMOIIBIO COCTaB-
JICHUS] YpaBHEHUS! WM CHCTEMbl YpaBHEHHH, UHTEPIPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJlaudl TI0JTy-
YEeHHBII pe3yJbTar.

[IprMeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB [UIA CPABHEHHUS, OIICHKH, PEIIaTh JIMHEIHbIC HEpaBCHCTBA
C OJTHOH TepeMEHHON M WX CHCTEMBI, JaBaTh TPapHUUECKy0 WILTIOCTPAIMI0O MHOXECTBA PEIICHNI HEPaBEHCTBA,
CHCTEMBI HEPAaBEHCTB.

DYyHKUHMHU

[TorrMaTh W UCTIONB30BaTh (PYHKIIMOHAIBHBIE OHATHS W S3BIK (TEPMHHBI, CHMBOJIMYECKHE 0003HaUe-
HUST), OTIPEEIITh 3HaYeHNe (DYHKIUH N0 3HAYSHHUIO apIyMEHTa, ONPEIeNsATh CBOWCTBA (DYHKIIMH 10 €€ rpaduKy.

CrpouTtb rpadKy 3JIeMEHTapHBIX QYHKIUH BHJIA:

y=kix,y=x2,y=x3,y=Ix,y= VX, OIHCHIBATH CBOHCTBA YHCIOBON dyskwm 1o e€ rpaduky.

K xoHIy 00y4eHus B 9 KjIacce 00YyUYarOIUICS MOMYYHT CIIEAYIOIINE PEAMETHBIC PE3YIIbTaThL:

Yucaa 1 BHIYHCIEHUS

CpaBHUBATh U YIOPSJOYMBATh PAMOHAIBHBIE M HPPAIIMOHANBHBIE YHCIIA.

BrimonHATe apupMeTHIECKe NEHCTBUS C PalMOHAIBHBIMH YHCIAMH, COYETasi YCTHBIC W MUCHMEHHBIC
MIPUEMBI, BHITIOTHATH BEIYUCICHHS C HPPATHOHATEHBIMA YHCIIAMH.

HaxonuTte 3HaueHWs CTETEHEH C MEeNBIMHA MOKa3aTeIsIMU M KOPHEH, BBIYMCIATH 3HAYCHHS YMCIIOBBIX
BBIPAKEHUI.

OKpYTIATh NEHCTBUTENBHBIC YHCHA, BEIIONHATh IPUKUAKY PE3yiIbTaTa BEIYHACICHUH, OIICHKY YHCIOBBIX
BBIPAKEHUI.

YpaBHeHHS M HEPaBEHCTBA

Pemats nuHelHbIe ¥ KBaJpaTHbIC ypaBHEHHs, YPaBHEHHUs, CBOJSIINECS K HUM, IIpOCTeiine ApoOHO-
panuoHaibHbIE YpaBHEHUSI.

Pemath cucTeMbl ABYX JIMHEHHBIX YpaBHEHHUI C AByMs NEPEMEHHBIMU M CHCTEMBI JABYX YPaBHEHHUil, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIISCTCS JIMHEHHBIM.

Pemath TekcToBbIE 33a4n aIredpandeckuM CrocoOOM C IMOMOIIBI0 COCTABJICHUS YPAaBHEHUS MM CH-
CTEMBI IByX YpaBHEHHI ¢ IBYMS ITePEMEHHBIMI.

[IpoBoauTH MpOCTEHIITIEe UCCIENOBaHUS YPAaBHEHUIA U CHCTEM yPaBHEHUH, B TOM YHUCIIE C IPHMEHECHHEM
rpadM9ecKuX MpeNCTaBlIeHIH (yCTaHABIUBATh, IMEET JIM ypaBHCHHE WIIM CHUCTEMa ypaBHEHUH pPEIICHHUs, eCIU
HUMEET, TO CKOJIBKO, U TIPOYee).

Pematp nmuHelHBIC HEPAaBEHCTBA, KBAJIPATHEIC HEPABCHCTBA, N300paKaTh pelIieHNe HEPaBEHCTB HA YHC-
JIOBOW IIPSIMOM, 3aIIUCBIBATH PELIEHUE C IIOMOILLBIO CUMBOJIOB.

PemiaTh cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE KBaJpAaTHOE HEpPaBEH-
CTBO, M300paXkaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW NPSMOIi, 3alKChIBaTh PELICHHE C ITOMOIIbIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3JIMYHBIX 3a/1a4.

DyHKIHUU

Pacnio3naBath hyHKIIMH H3Y9CHHBIX BUAOB. [IoKa3bIBaTh CXEMATHYECKH PACIOIOKCHNAE HA KOOPAHHAT-
HOM mockocTH rpadukoB dyHkimii Buma: Y = kX, y =kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y = VX, y=Ix], B
3aBHCHUMOCTH OT 3Ha4eHUH KOA()(HUIIEHTOB, OMMMCHIBATH CBOMCTBA () yHKITHH.

Crpoutb 1 M300paxaTh CXeMaTHUECKH Ipa(uKN KBaJPaTUYHBIX (YHKIMH, ONMCHIBATh CBOMCTBA KBa-
paTuuHbIX GYHKIHUH IO UX Tpadukam.

PacniozHaBaTh KBaJpaTHYHYIO (QYHKIHIO 1O (hOpMYJie, TPUBOIUTE MPUMEPHI KBAAPATUUHBIX (DYHKIUH
U3 peasibHOM KU3HU, HU3UKH, TEOMETPHUH.

YuciioBble NOCT€I0BATELHOCTH U IPOTPECCHH

Pacrnio3HaBaTh apu(pMETHUECKYIO ¥ T€OMETPUIECKYIO POTPECCHH MPU pa3HbIX criocobax 3aJaHusl.

BhINOMHATE BEIYUCIICHUSI C HCIIOJIb30BaHueEM (OpMYJ N-To 4ieHa apupMEeTHIECKOI U TeOMEeTPHUYECKO
MPOTPECCHil, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh WieHb NOCIIE0BATEILHOCTH TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH.

PemaTe 3amaun, cBsI3aHHBIE C YHMCIOBBIMH IOCIIEIOBATENLHOCTSAMH, B TOM YHCIE 33Ja4H U3 PEasIbHOM
M3HU (C NCTIOJIb30BAHNEM KalIbKYJIATOPA, IN(PPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE IIJTAHUPOBAHHUE

7 KJIACC

Ne HaumeHoBanue pasieiioB v TeM KoJ-Bo yacos Dnektponusie (LUPOBBIE) 06pa3OBATENBHBIE
/11 IIPOTrPaMMBbI Bceero | Kontp. | IIpaxr. pecypcebl

paboThl | pabOTHI
1 Yucna 1 BeIYKMCIEHNs. Panponans- 25 1 Bubnmoreka ITOK https://m.edsoo.ru/7f415b90
HBIC YHCTIa

2 AJreOpanyecKkue BhIPaKEHUS 27 1 butnuoreka ITOK https://m.edsoo.ru/7f415b90
3 VYpaBHEHUs U HEPABEHCTBA 20 1 butnunoreka ITOK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpapuku. OyHKIHH 24 1 butnunoreka ITOK https://m.edsoo.ru/7f415b90




5 | Iosropenue u 0606meHue 6 | 1 bub6anorexa IIOK https://m.edsoo.ru/7f415b90

OO01iee KOJIMYECTBO YacOB MO IIPOrpaMme 102 | 5 0

8 KJIACC

Ne HaumeHoBaH#ue pa3iesioB U TeM KoJ-Bo yacos OnekTpoHHbIe (LUPPOBBIC) 0Opa30BATEIBHBIC

n/m NpOrpaMMBbl Bcero | Konutp. | Ilpakr. pecypcesl

paboTsl | paboTsl

1 Yucna u BerumcieHus. KaapatHbie 15 bubnuoteka LIOK https://m.edsoo.ru/7f417af8
KOpPHH

2 Yucna v Beraucienus. CTeneHs ¢ 7 bub6numoreka I1OK https://m.edsoo.ru/7f417af8
ETIBIM TTOKA3aTeNIeM

3 AnreOpanyecKie BEIPaKCHUS. 5 1 bubnuoreka ITOK https://m.edsoo.ru/7f417af8
KBapaTHblil TpéxusieH

4 AnreOpandeckue BEIpayKeHUSI. 15 1 bubnuoteka LIOK https://m.edsoo.ru/7f417af8
Anrebpanyeckas aApoob

5 VYpaBHeHust 1 HepaBeHcTBa. KBaj- 15 1 bu6mmoteka [{OK https://m.edsoo.ru/7f417af8
paTHbIC YpaBHCHUS

6 VYpaBHenus u HepaBencTa. Cucre- 13 bubnuoreka [JOK https://m.edsoo.ru/7f417af8
MBI ypaBHEHUH

7 YpaBHEHUsI U HEPABCHCTBA. 12 1 bubnuoreka [JOK https://m.edsoo.ru/7f417af8
HepasencTna

8 ®Oynkuun. OCHOBHbBIC MOHATHS 5 bubmmoreka ITOK https://m.edsoo.ru/7f417af8

9 Oyukuun. Yncnosbie QyHKIUH 9 bubnuoreka [{OK https://m.edsoo.ru/7f417af8

10 IMoBTopenue u 0000IIeHNE 6 1 bubmmoreka ITOK https://m.edsoo.ru/7f417af8

OO0riee KOJIMUECTBO YacOB MO IIPOrpaMme 102 5 0

9 KJIACC

No HaumeHnoBanue pa3aenoB u TeM Ko-Bo "acoB DnekTponHbIe (U(POBbIC) 0Opa30BATEIBbHBIC

n/m IpOrpaMMBbl Bcero | Kontp. | Ilpakr. pecypcesl

paboTsl | paboThI

1 Yucna u BeruucieHus. JleficTeu- 9 bubuorexa ITOK https://m.edsoo.ru/7f419d08
TeJbHBIC YHCIIA

2 VYpaBHEeHUsI 1 HEPABEHCTBA. Y paB- 14 1 bu6mmotexa L{OK https://m.edsoo.ru/7f419d08
HEHHUsI C OJHOM nepeMeHHOU

3 VYpasuenust u Hepasercta. Cu- 14 1 bubmuorexa ITOK https://m.edsoo.ru/7f419d08
CTEMBbl YPaBHEHUN

4 YpaBHEHUsI U HEPABEHCTBA. 16 1 bubnunorexa [JOK https://m.edsoo.ru/7f419d08
HepaBencTna

5 DOyHKIMU 16 1 bub6immoreka ITOK https://m.edsoo.ru/7f419d08

6 YucioBbIe 110CIIEI0BATEILHOCTH 15 1 bub6immoreka ITOK https://m.edsoo.ru/7f419d08

7 [oBTopenue, 06o0IICHHE, 18 1 bub6imoreka ITOK https://m.edsoo.ru/7f419d08
CHCTEMAaTH3alMsl 3HAaHHI

Oo0m1ee KOJIMIECTBO YacoB I10 IPOrpaMMe 102 6 0

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
* Maremaruka. Anredpa: 7-if kinacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ MakaperueB F0.H., Munmiok H.I'., Hemkos
K.N. u npyrue; nox pexn. Tensaxosckoro C.A., AkimonepHoe o6mectBo «M3narensctBo «IIpocsenienney
* Maremaruka. Anredpa: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ MakaperueB F0.H., Munmiok H.I'., Hemkos
K.N. u npyrue; mox pexa. Tenskosckoro C.A., AknmoHepHoe obmectBo «M3natensctBo «IIpocBemenne»
* Marematuka. Anredpa: 9-i kmacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ MakaperueB 10.H., Munmiok H.I'., Hemkos
K.U. u npyrue; nox pea. Tenskosckoro C.A., AkuroHepHoe obmmectBo «M3narensctBo «IIpocenienue»

METOAUYECKHUE MATEPHUAJIBI JIUISI YAUTEJIA
HUcnone3yemsiii YMK BkitodaeT B ce0s:

1. IlporpamMMsl 0011€00pa3oBaTeNIbHBIX YupexaeHui. Anreopa. 7-9 knacc / F0.H. Maxkapsrues, H.I'. Munntok; cocraBu-
tens T. A . bypmuctposa — M.: [Ipocsemenue, 2020;

2. Anrebpa: yaeonuk 11 7,8, 9 kimacca obmeo0Opa3oBaTenbHbIX yupexaeHuii / F0.H. Maxkapsraes, H.I'. Munmok, K.1.
Hemxog, C.b. CyBoposa; nmox penakiueit C.A. Temskokoro — M.: [Ipocsemienne, 2023;

3. lnpakTrueckre MaTepuasl o anredpe as 7,8, 9 ximacca / JL.U. 3asuy, JI.B. Ky3unenosa, C.b. CyBoposa — M.: Ilpo-
ceenenne, 2021;

4. lunakTrdeckne MaTepuaisl o anredpe 1 7,8,9 kmacca / B.W. XKoxos, FO0.H. Makapsrues, H.I'. Munmarok: I1pocse-
LIeHue

5. Anrebpa. TecTsl a1t npoMexXyToyHOH arrectanmu.’,8, 9 kiacc. M3nanue Tpetse, nepepaborannoe. Ilox pepakuueit
@.®. JIsicenko. Poctos-Ha-Jlony: Jlernon



6. l'ocynapcTBeHHBII CTaHIAPT OCHOBHOTO 00111ero 00pa3oBaHust 0 MaTeMaTHKe.

7. Iunakrudeckue marepuaisl o anreope s 7, 8,9 kiacca — 7-e usz., nepepad. ['yce B.A., Mensuux A.1. — M.: [Ipo-
CBEILCHHUE,

8. 3amauu MOBBINIEHHOM TPYIHOCTH B Kypce anreopsl 7-9 kinaccoB: Kuura s yuurens. H.I1. Kocrpukuna. — M.: I1po-
CBEILCHHUE,

9. Ucropus matematuku B mkone. VII-VIII xn. [Tocodue ans yuureneit. / I'.1. T'neiizep — M.: [IpocBeruenue,

10. KoHTpONBHBIE B cCAMOCTOSATENBHBIE paboTHI 1o anrebdpe:7,8, 9 kimacc: k yueOHnKy Maxkaperaesa FO.H.u nmp. " Anre6pa.
I'eomerpus 7 kmace" /A IT.EpmoBa. — 2-e u3z., crepeotnit. — M.: U3narensctBo «Vnekca

11. IToypounsie pa3paboTku mmo anredpe k yaeonnky FO.H. Makaprraea «Anredpa 9 xnace»/ A.H. Pypykun, I'.B. Jly-
nenko, M.A. MacinenaukoBa. — M. «kBAKO»

12. A.S. Koronos. 3amaun no anre6pe s 7-9

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

Pabouas mporpamMma pa3paboraHa B cooTBeTcTBHH ¢ 11.18.2.2. ®T'OC HOO (yTB. mpuka3oM MuHHCTEPCTBA 00-
pazoBanus u Hayku P® ot 17.12.2010 r. Ne1897, u3m. u gom. ot 29.12.2014 r., 31.12.2015 r., 11.12.2020 r., 08.11.2022
r., 27.12.2023 r., 22.01.2024 r.) u mucbMoM MuHUCTEpCTBA MpocBemeHus PO u denepalibHOM CITyKOBI 10 HAA30pY B
cthepe obpazoBanust u Haykd oT 18.12.2020 r. NeNeCK-578/08, 01-350/13-01 «O cHMKEHHH TOKYMEHTAMOHHOM HArpy3-
KU YUUTETEH».



