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INOACHUTEJIBHASA 3ATIMCKA

Anrebpa sBiSeTCSs OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO o0OmIero oOpa3oBaHMs: OHa
obecrieynBaeT M3y4eHHE JPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOOMUMO MJIsi MPOJOJDKEHHs OOpa3oBaHUS M B TIOBCEJAHEBHOM JKU3HHU.
Pa3Butne y oOy4aromuxcss Hay4HbIX MPEACTABICHUN O MPOUCXOXKACHUU U CYIIHOCTH aare0panyecKux
abcTpakiuii, crnoco0e OTpakeHUsT MaTeMaTUYeCKON HayKoH SBJIIEHMH M TPOIECCOB B MPHUpPOAE U
o0I1IecTBe, POJIM MaTEMAaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM NO3HAHUHU U B IPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHS M KAueCTB MBIINUICHHS, HEOOXOAMMBIX Ul aJanTalud B
coBpeMeHHOM Lu(ppoBoM oOmiecTBe. M3ydenue anreOpsl o0ecnieunBaeT pa3BUTHE YMEHHUs HAOI0/ATh,
CpaBHMBaTh, HAaxXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (OPMYIHUPOBATH YTBEPKICHHUS.
OcBoenne Kypca anreOpbl OOecleurBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIUXCs: OHH
UCIONB3YIOT JEAyKTHUBHbIE M WHIYKTHBHBIE pACCYKICHHUsS, O0000IIeHHEe U KOHKPETH3AIHIO,
abctparupoBanue u aHanoruro. QOOydeHue anrebpe mpeanoaraeT 3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHOM J1eATENbHOCTH O00y4YaroIMXCs, I03TOMY CaMOCTOSITENIbHOE PELICHHUE 3a/1ad SIBISIETCS
peanu3anyen AeaTeTbHOCTHOTO MPUHITUIA O0yUSHHS.

B crpykrype mporpammbl yueOHOro Kypca «Aunredpa» Ui OCHOBHOTO 00Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEp)KAaTeIbHO-METONYEeCKUuEe JHUHUU: «Yucna u  BBIYUCICHUAY,
«AnreOpanueckue BBIpAXKEHUS», «YpaBHEHMsI U HepaBeHCTBa», «DyHkuun». Kaxnas u3 stux
COJIEP’KATEIbHO-METOANYECKUX JIMHUM DPAa3BUBAaETCS Ha MPOTSHKEHUU TPEX JIET M3Y4YEHHs Kypca,
B3aUMOJCICTBYS C JpPYyrUMU €ro JIuHUsAMH. B xone wusyueHuss ydeOHOro kKypca oOydaroummcs
MPUXOJUTCS JIOTHUECKU PACCYXkIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH A3bIK. B cBsA3M ¢ 3TUM
B IIpOrpaMMy y4eOHOTo Kypca «Anredpay» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTUKH, MTPEICTABICHHbBIE BO
BCEX OCHOBHBIX pazJiellax MaTeMaTHYeCcKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME  OBJIAJCHUIO
00yyarolMMHUCS OCHOB YHHUBEPCAJIBHOIO MaTeMaTHuecKoro sizbika. CojepxaTelbHOM U CTPYKTYpHOMH
0COOEHHOCTBIO Y4eOHOT0 Kypca «Anredpa» sBiIseTCsl €r0 HHTETPUPOBAHHBIIN XapakTep.

Conepxxanne aMHUU «YHCIa U BBIYMCICHUS» CIYXHUT OCHOBOW I JajJbHEWIIEro H3ydeHUs
MaTeMaTHKH, CIHOCOOCTBYET DPAa3BUTHIO Yy OOYHYAIOIIMXCS JOTMYECKOrO MBIIIICHUS, (HOPMHPOBAHHUIO
YMEHUS TI0JIH30BATHCS alITOPUTMAMH, a TAaKXKe MPHOOPETEHUIO PAKTUIECKUX HAaBBIKOB, HEOOXOIUMBIX
Il TIOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YMCIEe HAa YpOBHE OCHOBHOI'O 00Iero odpa3zoBaHus
CBSI3aHO C PALMOHAJIBHBIMM M HUPPAMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM MPEICTaBICHUN O
NEHCTBUTENFHOM 4HMCJe. 3aBEpIIeHHE OCBOCHHS YMCIOBOW JIMHUU OTHECEHO K CpeaHeMy o0IeMy
00pa3oBaHMUIO.

Conepxanue JByX aireOpanyuecKux JUHUHA — «AlreOpandeckue BBIpaXKEHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CHOcOOCTBYeT (OPMUPOBAHUIO Yy OOydYaIOHNIMXCS MaTeMaTH4YecKoro —arrmapara,
HEOOXOAMMOTO TSI PEIICHUS 33a7]ad MaTeMaTHKH, CMEKHBIX TIPEJMETOB M MPAKTHKO-OPUEHTHPOBAHHBIX
3amay. Ha ypoBHe ocHOBHOro o0O1ero o0pa3oBaHus Yy4eOHBIH MaTepuall TPYNIUPYETCS BOKPYT
palMoOHANBHBIX BbIpaXEHUH. Anredpa JEMOHCTPHPYET 3HAUEHHWE MATEMAaTHKU Kak s3bIKa IS
MOCTPOCHHSI MaTeMaTUYECKHX MOJIeNIeH, OMMCaHUs MPOLECCOB U SBJICHUN peajbHOro mupa. B 3amaun
oOyueHusi anreOpe BXOAIAT TaKXke JaJbHEWIIee pa3BUTUE AJTOPUTMUYECKOTO  MBIILJICHUS,
HEeoOXOIUMOro, B YAaCTHOCTH, JUIsI OCBOGHMS Kypca HH(POPMATHUKH, U OBJAJCHHE HaBbIKAMU
JIEeyKTUBHBIX paccyxiaeHuil. IlpeoOpazoBaHre CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BUTHUIO
BOOOpaKkeHUs1, CIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxxanne (PyHKIIMOHAIBHO-TPAPUIECKON JIMHUM HAIEJIEHO Ha IMOJydeHHE OOYyJaronIuMUCs
3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHUYeCKOW MOJCNIM Uil OMHCAHUS W HWCCIICIOBAHUS
pa3Ho0Opa3HBIX MPOIIECCOB U SIBIEHUH B mpupoae U oduiectBe. M3ydueHue matepuana criocoOCTBYET



pPa3BUTHUIO y OOYYAIOMIMXCS YMEHHUS WCIONB30BATh Pa3jIMYHBIC BBIPA3UTENBHBIC CPEICTBA SI3bIKA
MaTEeMaTHUKd — CIIOBECHbIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIad B (QOpMHUpOBaHUE
MIPEJICTAaBICHUI O POJIM MATEMATUKH B Pa3BUTHH HUBUIN3ALUU U KYJIbTYPHI.

Cornacno ydeOHOMY IuUtaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIH Kypc «Aunre0pa», KOTOPBII
BKJIIOYAET CJICAYIOIINE OCHOBHBIC pa3felibl colepikaHus: «Uucia U BBIUUCICHHSY, «AJredpandyeckue
BBIpKEHUS», «YPpaBHEHUS U HEPABEHCTBAY», «DyHKIUNY.

Ha n3ydenne yueOHOTro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 vaca (3 yaca B
Heqento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kitacce — 102 yvaca (3 yaca B Heenio).



COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NIEPEXoa OT OJHON (OpMBI 3amucu ApoOeil K Ipyrow.
[lonsiTHEe panMOHAIBPHOIO 4YHUCIA, 3allUCh, CPAaBHEHHUE, YIOPSAAOYMBAHUE pPALUOHAIBHBIX YHUCE.
Apudmernueckue AeWCTBUS € palMOHAIBHBIMU 4McIaMu. PerieHue 3agad U3 pealbHOM NMPaKTHUKU Ha
4acTH, Ha JIPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: OIpEAEIIEHUE, IPeoOpa3oBaHNEe BHIPAKEHUN HA OCHOBE
OTIpeJIeNIeH s, 3aMuch OONbIIMX Yrcen. [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOoOH U ApoOu B BUAE
IIPOLEHTOB. TpY OCHOBHBIE 331a4y Ha NIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEAIbHOM TPAKTUKH.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACE.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

Auaredpanyeckne BbIpaKeHHs

IlepemeHHBIE, 4YMCIIOBOE 3HAYEHHE BBIPAKECHHUS C IEepeMEHHOM. JloNmyCTUMBbIE 3HAa4YeHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEXy BEIMYMHAMU B BHUIE (popMyibl. Berumciaenus no
dopmynam. IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHMH, TOXIECTBEHHO PABHbIE BBIPAXKEHUS, MpaBHIIa
npeoOpa3oBaHusl CyMM H TPOW3BEICHHIA, TpPaBWIIa PACKPBITUS CKOOOK W TPUBEIACHUS MOJOO0HBIX
CJIAaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

OpHowieHbsl M MHorowieHsl. CreneHb MHorowieHa. CIJIOKEHHME, BBIUUTAHUE, YMHOXECHHE
MHOTOoWwIeHOB. POpMysIbl COKPAIEHHOTO YMHOXKEHHU: KBaApaT CyMMBbI U KBaapar pasHoctu. Popmyna
Pa3HOCTH KBaApaToB. Pa3oxkeHne MHOrOWIEHOB HA MHOXKHUTENH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBuUia MpeoOpa3oBaHUS YPAaBHEHUS, PaBHOCHIBHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OAHOW NMEPEMEHHOW, YMCIO KOPHEM JIMHEWHOIO ypaBHEHUS, pPEILICHUE
JUHENHBIX ypaBHeHMU. COCTaBJIeHHE ypaBHEHUH IO YCIOBMIO 3ajadd. PerieHue TEKCTOBBIX 3a7ad C
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHME C JByMsl NepeMeHHbIMM U ero rpadux. Cucrema ABYX JHMHEHHBIX
YpaBHEHUH € JIByMS N€peMEHHbIMHU. PelieHue cucrteM ypaBHEHUH criocoOoM mojicTaHOBKU. [Ipumepst
peLIeHUs TEKCTOBBIX 3a/a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUI.

DOyHKUMH

Koopannara Toukn Ha npsmoil. UuciaoBsle nmpoMexyTku. PaccrosHre Mexay AByMS TOYKaMU
KOOPJIMHATHON IPSIMOIA.

[IpsmoyronbHas cuctema koopauHaT, ocu OX um Oy. AlGcumcca ¥ oOpAMHAaTa TOYKH Ha
KOOpAMHATHOH miiockocTu. [Ipumeps! rpadukoB, 3aJaHHbIX (hopMyiaamMu. UTeHne rpaguKkoB peasbHbBIX
3apucumocteil. [lonstue ¢pynkuuu. I'padux ¢pynknuu. CsoiictBa pyHkuunit. Jlunelinas ¢yHkuus, eé
rpaduk. ['padux ¢ynkuu y = [x|. 'padudeckoe pernieHne IMHEHHBIX YPaBHEHUN U CHCTEM JIMHEHHBIX
YPaBHEHUHU.

8 KJIACC

Yucyia 1 BLIYUCTICHUS

KBanpatuslit kopeHb u3 uncia. [lousarue o0 upparnuoHaabHOM yuciie. JlecaTnaHbie TPUOImKEeHUS
UppalMoHaNbHEIX yHcell. CBoOWCTBAa apu(PMETHUECKUX KBAJPATHBIX KOpPHEH M WX MNPHUMEHEHHE K
peoOpa30BaHMIO YHCIIOBBIX BRIPAKEHUHN U BEIYUCICHUSIM. [[elicTBUTEIbHBIE YHCIIA.

CreneHb c 1ebIM MoKa3zaTesieM u € cBoiicTBa. CTaHaapTHas 3alucCh YUCa.



Auredpanyeckue BbIpasKeHUs

KBanpaTHslil TpéXuiieH, pa3iaoKeHUE KBAPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckoit npobu. CroxeHue, BHIYUTAHHE,
YMHOXXEHUE, JiefieHre anreopanyeckux Apooeil. PanyonanbHble BbIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, popMyna kopHeil kBagpaTHoro ypaBHeHus. Teopema Buera. Permenue
YpaBHEHMH, CBOAALIMXCS K JHMHEHHBIM W KBagpaTHeIM. Ilpocreiimme npoOHO-panoHaIbHBIE
YPaBHEHHUS.

I'papuueckass uHTepnperanuss YpaBHEHUH ¢ JBYMS IE€PEMEHHBIMH W CHCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs IEpeMEHHbIMU. [IpuMepsl pelIeHHs] CHCTEM HEIMHEHMHBIX YPaBHEHHU C JIBYMs
IIEPEMEHHBIMH.

Perienune TekcTOBBIX 3aa4 alreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ OJHON NEepeMEHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OAHON nepeMeHHOW. CucTemMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKIUH

ITonarue ¢pynkuuu. O6nacTe onpeaesaeHns U MHOXKECTBO 3HaueHUH QyHkiuu. CriocoObl 3ajaHus
GyHKIHH.

I'papux ¢ynkumu. Urenue cBoiictB ¢ynkumu no e€ rpaduky. [Ipumepsr rpadukoB QyHKIMIA,
OTPa)KAIOIIUX PealbHbIE IPOLECCHI.

@OyHKIUH, ONUCHIBAIOIINE MIPSIMYIO U 0OpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, X I'padUKu.
Oynxuan Y = X2, Y = X3, y = Vx, y=|X|. Tpaduteckoe perenne ypaBHEHNH 1 CHCTEM ypaBHEHHIL,

9 KJIACC

Yuciia 1 BbIYHCICHUSA

ParnmonanbHele 4Kcia, nppalMoHaIbHbIE YHCIA, KOHEYHbIE U OECKOHEUHBIE JIECATUYHbIE TPOOH.
MHOK€eCTBO JI€HCTBUTENIbHBIX YHCEN, IEHCTBUTENIbHBIE YUCIIA KaK OECKOHEYHbIE JIECATUYHBIE POOH.
B3anMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JIEUCTBUTENIBHBIX YHCEI M KOOPAMHATHOU
IPSAMON.

CpaBHeHue IeHCTBUTENBHBIX YKCell, apuMeTHYECKHe JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCTh IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxE€HHOE 3HaUEHNE BEIMUMHBI, TOYHOCTh NMpuOImkenns. Oxkpyriaenue yucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIINUXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMi, CBOASIIMXCS K KBaJpaTHBIM. bUKBagpaTtHoe
ypaBHeHue. Ilpumepsl pellieHus YpaBHEHMUM TPETbe U YETBEPTOM CTENEHEH pas3jIoKEHUEM Ha
MHOYUTEIH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHHWH. PereHue TEKCTOBBIX 3adad  ajareOpandecKuM
METOJIOM.

VYpaBHeHHE C IBYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUH
C AByMs IIEpEMEHHBbIMU. PelieHue cucreM JIByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEWHOE, a IPYyroe —
BTOpO# cTeneHu. ['paduueckas MHTEpIIpeTalUs CUCTEMbI YPAaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.

Pemrenre TekCTOBBIX 3374 anreOpandecKuM CIIoCOOOM.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.

PereHne IMHEMHBIX HEPABEHCTB C OJHOW IEpEMEHHON. PelleHne cucTeM JINHEWHBIX HEPaBEHCTB
¢ ogHOM mepemenHol. KBajpaTHbie HepaBeHCTBA. [ 'paduueckast MHTEpIIpETaIsl HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.



DyHKUMH

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHl BEpUIMHBI TapaboIbl,
OChb CUMMETpPHUU IapaboJIbl.

I'padukn dyskmmii: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || 1 ux cBoiictsa.

YucaoBbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

[loHsiTE YMCIOBOM TNOCIENOBATEILHOCTH. 3aJaHME II0CJIEOBATEIbHOCTH PEKYPPEHTHOM
bopmynoit u hopmysoi N-ro uieHa.

Apudmernueckas u reomerpuyeckas nporpeccud. Popmyisbl N-ro 4djaeHa apupMeTHdecKod u
rE€OMETPUUYECKOM POTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne WIEHOB apu(PMETHUYECKOH M TEOMETPHUYECKOM MpOrpeccuié TOYKaMH Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEHHBIN U SKCITOHEHIMATIbHBIA pocT. CI0KHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOGHHUS  MpPOrpaMMbl  y4eOHOTO  Kypca  «Auredpar
XapaKTEePU3YIOTCS:

1) narpuoTnyecKkoe BOCIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHUHCKOM MaTEeMaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JTOCTHMKECHHSM POCCUUCKUX MATEMATUKOB M POCCHMCKOW MATEMATHYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHUIO OOS3aHHOCTEH TpaKJaHWHA W pealM3allid  ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS DPA3IMYHBIX CTPYKTYp, SBICHUH,
MpOLEAYp Ipa)JAaHCKoro oOuiecTBa (Hampumep, BbIOOpPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
ATUYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHIKEHUU HAayKH, OCO3HAHHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUUYECKUX 3a7a4 MaTeMaTH4YeCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOro 00pa30BaHUs HA MPOTSHKCHUH BCEH KU3HU
JUIS YCHEIIHON MpodecCHOHANbHON ASITeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM
BBEIOOPOM M TIOCTPOCHUEM MHIUBUIYaTbHOU TPACKTOPUU O0pa30BaHMS U KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTEeMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHn, pacCyKI€HU, YMEHUIO BUJIETh MAaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEH B JEATEIHLHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUHBIX MPEJICTABICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeNOBEKa, MPUPOJBI U OOIIECTBA, MOHUMAHHEM MaTeMaTHYeCKOW HayKu
Kak cQepbl YeNOBEYECKOW JEeATENbHOCTH, JTanoB €€ pa3BUTHS M 3HAYUMOCTU I Pa3BUTHUS
[UBWIN3AIMU, OBJIAJICHUEM SI3BIKOM MaTeMaTHKU W MaTeMaTH4YeCKOW KYJIbTypOl Kak CpelICTBOM
MMO3HAHMS MUPA, OBJIAJICHHEM MPOCTEHIITMMHU HABBIKAMH UCCIIEIOBATEIIHCKOM IESITEIbHOCTH;

6) ¢usmueckoe BocnMTaHue, (POPMHUPOBAHUE KYJILTYPbl 30POBbSI U 3MOLHMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TMPUMEHSTh MAaTeMAaTHYECKHE 3HAHUS B HHTEpPECaX CBOETO 3I0POBbS, BEICHUS
310poBOro oOpa3a Ku3HM (3I0pOBOE THTaHHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATAW W OTHbBIXA,
perynspHas puznuecKas akKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedekcuu, TpU3HAHUEM CBOETO
MpaBa Ha OIMKOKY U TAKOTO K€ MpaBa APYroro 4yeiIoBeKa,

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTAIlMe Ha TPUMEHEHHE MaTEeMaTWYeCKMX 3HAaHWW IS peIIeHHus 3amad B objacTu
COXPAHHOCTH OKPYKAIOUIEH Cpefibl, IUIAaHUPOBAHMS IMOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIIEICTBUM
JUTSL OKPYIKAIOIIEH Cpebl, OCO3HAHUEM TI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJeM U MyTed Ux
peLICHHUS;

8) apanTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y IPYTUX JIIOACH,
puoOpeTaTh B COBMECTHOM JCATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUN U3 OMBITA IPYTUX;



HEOO0XOAUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4wucie (GOPMYIHpPOBATH HJIEH,
MOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHUAX, B TOM YUCIIC PaHEe HEM3BECTHBIX, OCO3HABATH JAC(PUIINTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAI[MIO, BOCIPHHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TpeOYyIONINil KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBbIE PEIICHUsS U JeHCTBUA, (HOPMYIHUPOBAThH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Joruyeckue aeiicrBus:

® BBIIBIIITH U XapaKTE€PHU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEeMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOWICHUHA MEXAYy MOHATUSAMH, (OPMYIHPOBATH ONpPEICICHHUs] TOHSATHH, YCTaHABIMBATb
CYIIECTBEHHBIN MpPHU3HAK KJIAacCU(UKALMU, OCHOBaHMS A1 000OLIEHNUS M CpaBHEHMs, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

® BOCIPHUHHMMATH, (opMynupoBaTh ¥ TPeoOpa3OBHIBATH CYXKACHUS: yTBEPIUTEIbHBIE |
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIIBISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NPOTUBOpEYHs B (DaKkTaxX, JAHHBIX,
HAOJIOACHUSAX M YTBEPKACHUSAX, MpEUIaraTb KPUTEPUU I BBIIBICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUUI;

e JeNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKM, JAEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

e pa3duparh [JOKa3aTelbCTBA MATEMAaTHYECKHUX YTBEpXKACHUN (TMpsAMBIE W OT MPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITENILHO HECIIOKHBIE JI0Ka3aTeIbCTBA MaTeMAaTHYECKUX (DaKTOB, BBICTPAUBATh
apryMEeHTaluIo, TPUBOJAUTH NPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyKIeHuUs;

e BbIOMpaTh CcHoOco0 pelieHuss ydyeOHOM 3ajaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB pELIEHUS,
BbIOMpaTh HanOoJiee MOIXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiCTBUS:

® UCMOJb30BaTh BOMPOCHI KaK MCCIEN0BATENbCKMA WHCTPYMEHT TMO3HaHUs, (opMyaupoBaTh
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIHHO YCTaHABIMBATh HCKOMOE U
JaHHOe, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3UIIHI0, MHEHHE;

® TIPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOJbILIOEe
UCCIIEIOBAaHUE IO YCTAaHOBJEHUIO OCOOCHHOCTEH MaTeMaTH4YecKoro OOBeKTa, 3aBHCUMOCTEH
00BEKTOB MEXkKY COOOM;

® caMOCTOSITENbHO (OPMYyIUPOBaTh 0000OIIEHUS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IeHNUs], UCCIIeIOBAaHUs, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIeHMIT;

® IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCa, @ TAK)KE BBIJBUTATh IPEAINOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

® BBIIBIIATH HEJOCTATOYHOCTh W HM30OBITOYHOCTh HWH(POpPMAIMHU, JAaHHBIX, HEOOXOIUMBIX IS
pelIeHns 3a/1a4y;

e BHIOMpAThH, AHATU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALUIO Pa3IUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

e BbIOMpaTh (hopMy IpeAcTaBIeHU MH(YOPMALUK U WILTIOCTPUPOBATh PELIaeMble 3a/1a4 CXEMaMH,
IrarpaMMaMu, HTHOM rpadukoi 1 uX KOMOWHAIMSIMU;



® OIICHUBaTh HAAEKHOCTh HMH(POPMAIMM 1O KPUTEPUSAM, TMPEIJIOKECHHBIM YYUTEIEM WM
c(OpMYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIe YHuBEpCaJdbHLIC y'{eﬁnble JelCcTBUA:

® BOCIPUHMMATh U (HOPMYJIUPOBATH CYKACHUS B COOTBETCTBHM C YCIOBUSMH U LEJISAMU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, AaBaThb
MOSICHEHUS 110 X0y PeLIeHUs 3a7jaul, KOMMEHTUPOBATh [10JIy4YCHHBIH pe3ysbTar;

e B X0Je 00CYXJCHMs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMBbI, IPOOJIEMBI, PELIaeMOit
3aJjauy, BBICKAa3bIBaTh WJIEH, HAILIEJICHHbIE HA MOUCK PELIEHUs, COIOCTABIIATh CBOU CYXKACHUS C
CYXIEHUSMH JPYIHX YYaCTHHKOB JUAJIOra, OOHApY>KUBATh Pa3IM4Me U CXOJCTBO MO3MIMHU, B
KOPPEKTHOH Gopme (HOopMyTHpPOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

® pPEACTaBIATh pe3yJdbTaThbl pEIIEHUS 3a7ayd, OSKCIEPUMEHTa, WCCIEeN0BaHMs, IPOEKTa,
CaMOCTOSITENIHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS ¢ YUETOM 3aJay MPE3eHTAlUU U 0COOEHHOCTEN
ayJAUTOpUHY;

® [IOHMMAaTbh U UCIOJIb30BATH NIPEUMYIIIECTBA KOMAHIHONW U MHJIMBUAYAIbHONU pabOThI IPH pEeIIEHUH
y4eOHBIX MaTeMaTHYECKUX 3ajiay;

® [IPUHUMATbH II€JIb COBMECTHOM AEATENbHOCTH, IJIAHUPOBATh OPraHU3allli0 COBMECTHOH paloThl,
pacrpenenaTh BUAbl paboT, J0rOBapUBaThCs, 00CYKAAaTh NPOILECC U pe3yabTaT paboThl, 000011aTh
MHEHHS HECKOJILKUX JIIOJICH;

® yYacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHHS, 0OMEH MHEHHSIMHU, MO3TOBBIC IITYPMBI
U JIpYrHe), BBIIOJHATH CBOIO 4acThb PabOThl U KOOPAWHUPOBATH CBOU JIEHCTBUS C JIPYTMMH
YJIeHaMUd KOMaHJbl, OII€HMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

Camoopranu3anusi:

® CaMOCTOSITEIbHO COCTaBJIATh IJIaH, aJIrOPUTM peUIeHHs] 3aJayd (WIM €ro 4acTh), BBIOMpATh
crocod pemeHuss ¢ Y4ETOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApPHUAHTHI PELICHUH ¢ y4ETOM HOBOW MH(OpMAaLIUH.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

e BJAJeTh CIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJS IIpolecca U pe3ysbTaTa pelIeHHs
MaTeMaTHYECKOH 3a7auu;

® IIpPEABUJETH TPYAHOCTH, KOTOPBIE MOTYT BOSHMKHYTh IIPHU PELIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI
B JICATENbHOCTb Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAWIEHHBIX OLIMOOK, BBISIBIEHHBIX
TPYIHOCTEN;

® OIEHUBATh COOTBETCTBUE Pe3yJbTaTa AESITEIbHOCTH MOCTAaBICHHON LEIH U YCIOBUIM, OOBSICHATh
MPUYMHBl  JOCTHKEHHMSI WJIM HEJAOCTMD)KEHUS 1IeJd, HaxoIuTh OIIMOKY, JaBaThb OICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xonIty 00yuenus B 7 kjacce 00yJaromuics MOTyIUT CICIYIONNE TPEIMETHBIC PE3YJIbTATHI:

Yucsia 1 BbIYUCTICHUSA

BeimonHATh, codeTas YCTHbIE M TUCHbMEHHBIE TMPUEMBI, apuUPMETHUYECKUE IEHCTBUS C
palMOHATBHBIMH YHCIIAMHU.

HaxomuTh 3HaueHUS YUCIIOBBIX BBIPAXKEHUN, MPUMEHSATh PazHOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAKEHU, COEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.



[lepexoauTh OT 0AHOM (OPMBI 3aKMCH YUCEN K APYyror (MpeoOpa3oBbIBaTh JECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpOOBb).

CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIIBHBIC YUCIIA.

OKpyrasTh Yncia.

BbINONHATE NPUKHUAKY W OLEHKY pe3yjbTaTa BBIUMCIECHHMM, OLEHKY 3HAYEHU 4YHMCIIOBBIX
BbIpaXCHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

IIpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypPaJIbHBIX YU CEIL.

Pemarp NpakTUKO-OPDUCHTHPOBAHHBIE  3aJaud, CBS3aHHBIE C OTHOUICHMEM  BEIUYHH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYMH, IPOLEHTAMH, WHTEPIPETUPOBATh PE3YJbTAaThl PEIICHUA 3aJad C
y4€TOM OI'paHUYEHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBare anredOpanyeckyro TEPMHHOJIOTHMIO U CHUMBOJIHUKY, NPUMEHATh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaia.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 33aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHMs LEJIOrO0 BBIPAXEHUS B MHOTOWIEH IPUBEACHUEM MOJO00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONMHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOYJICHA Ha MHOTOWIEH, NPUMEHATh
(dbopMyIBI KBaipaTa CyMMBI U KBaZpaTa pasHOCTH.

OcyiecTBIATh pa3oKEHUE MHOTOYJIECHOB Ha MHOXHUTEIU C MOMOUIbIO BBIHECEHMS 3a CKOOKHU
00111er0 MHOXKUTEIIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHUs (hOpMYIl COKPALIEHHOTO YMHOXKEHUS.

[IpumeHnsaTh NpeoOpa3oBaHUs MHOTOYJICHOB ISl pEIIEHHs pa3iMyHBIX 3aJad M3 MaTeMaTHUKH,
CMEXKHBIX [IPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBAa CTENEHEH C HATypaJbHBIMHM IOKazaTelsIMH Uil IpeoOpazoBaHUs
BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHbIE YpaBHEHUSI C OJHOM MEPEMEHHOMW, IPUMEHSS IPABUIIA ITEPEX0a OT UCXOJHOTO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, SBiIS€TCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumensTH rpaduyeckre MeTOIbl IPHU PELLICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGuparh mpumepsl Map 4YHCEN, SBISIOLMXCA PEIICHUEM JIMHEHHOro ypaBHEHMS C JABYMS
MIEPEMEHHBIMH.

CrtpouTh B KOOPAMHATHOM IJIOCKOCTU IpadUK JTMHEHHOrOo ypaBHEHHUS C JBYMS NEPEMEHHBIMH,
MOJIB3YSICh TpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemrare cuctemsl IBYX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJE IpadUUeCcKH.

CocTaBiATh M pellaTh JUHEHHOE YpaBHEHWE WIM CHCTEMY JIMHEWHBIX YPAaBHEHHU 110 YCJIOBHIO
3aJlauM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJIyYE€HHBIN pe3ynbTar.

DyHKUMH

N300pakaTh Ha KOOPAMHATHOW MNPSIMOM TOYKH, COOTBETCTBYIOLIME 3a/laHHBIM KOOpAMHATaM,
Jy4YH, OTPE3KH, HHTEPBaJbl, 3aIIUCHIBATH YHCIIOBbIE IPOMEXYTKH Ha alredpandeckoM s3bIKe.

OtmeudaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 33JaHHBIM KOOpJMHATaM, CTPOUThH Ipaduku
TUHEeUHBIX QyHKIMi. CTpouTh rpaduk GyHKIUU y = [X|.

OnwuceiBaTh ¢ MOMOINBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYHMHAMHU: CKOPOCTH,
BpEMsl, PACCTOSIHUE, 1IEHa, KOJINYECTBO, CTOUMOCTbD, IPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM padOoThI.

HaxoauTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[lonumatp rpaduyeckuii crmocod MpPeACTaBICHUS M aHalIW3a HWHPOPMAIUM, WU3BICKaTb U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kj1acce 00y4Jaromuics MoxyduT CICAYIONME TPEIMETHBIC PE3YJIbTATHI:
Yucyia 1 BLIYUCIEHUSA



Hcnonp30BaTh HaYaJIbHBIE IPECTABIECHUS O MHOYKECTBE JE€HCTBUTENBHBIX YUCEN JUIsl CDABHEHUS,
OKPYTJICHUS M BBIYMCIICHUH, N300pakaTh NEHCTBUTEIbHbIEC YHCIa TOYKaMU Ha KOOPAWHATHOM MPSIMON.

[IpuMeHsATh NOHATHE apU(PMETHUYECKOro KBAJPAaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIOJb3Ys NPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBIIOIHATh IPe0Opa30oBaHus BBIPAXKEHUH, COAEpKALIUX
KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOKCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX W MAJbIX YUCET C MOMOIIBIO NECATUYHBIX IpoOel M cTerneHei
gucia 10.

AsredOpanyeckue BbIpasKeHH sl

[IpyMeHATh MOHATHE CTENEHM C LIeJbIM 0Ka3aTeleM, BBIIOIHATh IPeoOpa3oBaHus BhIPAKEHUMH,
COJIep KAIIMX CTEIEHHU C LEIbIM I10Ka3aTeIIeM.

BBINONHATE TOXIECTBEHHBIE NMPEOOPA30BaHUS PAIMOHAIBHBIX BBIPAYKEHUH HA OCHOBE IPABHII
JeWCTBUI HaJl MHOTOWIEHAMH U areOpanyecKuMHu ApoOsMu.

PackiagpiBaTh KBaspaTHBIN TPEXWIECH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3oBaHMsI BBIPAKEHUM JJI PELICHUS Pa3IMYHbIX 3aJa4 W3 MAaTEMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAJILHON IIPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHbIE, KBaJpaTHbIE YPaBHEHUS U PALMOHAIBHBIE YPAaBHEHHUS, CBOISLIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH C ABYMS [IE€PEMEHHbBIMHU.

[IpoBOoNUTE MHpPOCTEHINIME HCCIEIOBAHHUS YPAaBHEHMM M CUCTEM YpPAaBHEHMH, B TOM YHUCIE C
IPUMEHEHHEM TrpaduyecKux MpeacTaBieHuil (yCTaHaBIMBaTh, MMEET JM YpPaBHEHHME WM CHUCTEMa
yYpaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuth OT cioBecHOW (HOPMYIHUPOBKHU 3a7auu K €€ anredpanyeckol MoJAeau ¢ MOMOUIbIO
COCTABJICHMS] YPABHEHMS WJIM CUCTEMBbl YPAaBHEHHI, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBIN pe3yJIbTar.

IIpuMeHsTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPAaBHEHMs, OLIEHKH, peEllaTh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NMEPEeMEHHON M HUX CHCTEMBI, JaBaTh rpaQUuecKyl0 MIUIIOCTPALMI0 MHOXECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[loHuMaTh W HCMONB30BaTh (YHKIMOHAJIBHBIE IMOHATUS M S3bIK (TEPMHUHBI, CUMBOJIUYECKUE
0003Ha4YEHHUsI), ONpPENENiATh 3HadeHHe (QYHKIUM IO 3HAYEHHIO apryMeHTa, ONpENeNsTh CBOMCTBa
¢dbyakumn 1o e€ rpaduky.

Ctpouts rpaduku JeMEeHTAapHbIX GYHKIUN BUIA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIICHIBATH CBOACTBA YHCIOBON DYHKIH IO &8 rpaduKy.

K xonIty 00yuenus B 9 kijacce 00yJaromuics MOTyIuT CICIYIONHNE TPEIMETHBIC PE3YJIbTATHI:

Yucja v BLIYMCIEHUS

CpaBHMBATh U YNOPSA0OYMBATH PAllUOHATIBHBIE U UPPAIIMOHAIIBHBIE YHCIIA.

BreimonHaTe apudmeTHuecKkue EHCTBUS C paIlMOHAIbHBIMU YHUCIIAMH, COYETash YCTHBIE U
MMUCbMEHHBIC TIPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAIMOHATIEHBIMU YU CIIAMH.

Haxomuth 3HadeHMsi cTemeHeld C METbIMH IOKa3aTesIMH M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUU.

OKpyrisTh JNEUCTBUTENbHBIC YHUCHA, BBHIMOJIHATH MPUKUIKY PE3YJIbTaTa BBIUMCICHUN, OLEHKY
YHCJIOBBIX BBIPAKECHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHelHbIE M KBagpaTHbIE YpaBHEHUs, YpaBHEHUS, CBOJSIIMECS K HUM, MPOCTEHIlne
IpOOHO-pallOHAILHEIC YPABHEHHUS.

Pemate cucreMbl ABYX JMHEHHBIX YpaBHEHUM C JBYMsI MEPEMEHHBIMM M CHUCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJJHO YpPaBHEHUE HE SBJIACTCS JTUHEHHBIM.



Pemath TeKCTOBBIE 3a7a4n aNreOpandecKuM CrocoOOM € MOMOIIBIO0 COCTABIICHUSI YPABHEHUS UITU
CUCTEMBI JIByX YPAaBHEHHH C IByMs IEPEMEHHBIMHU.

[IpoBOAUTh TpPOCTEHIIME HMCCICIOBAHUS YPAaBHEHHH M CHCTEM YypaBHEHHH, B TOM YHCIIE C
MPUMEHEHUEM TpapUUYECKUX NpPeICTaBlIeHU (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CHCTEMa
yYpaBHEHUU PEIICHUS], €CJIU UMEET, TO CKOJIBKO, U ITpouee).

Pemarp nuHeiiHbIC HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, N300pakaTh PEIICHNE HEPABCHCTB Ha
YUCJIOBOM MPSIMOM, 3aITMCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cucTemMbl JMHEWHBIX HEPaBEHCTB, CHCTEMbl HEPABCHCTB, BKIIFOYAIONIUE KBAJpaTHOE
HEPaBEHCTBO, U300pakaTh PEIICHUE CHCTEMBl HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alMMCHIBATh PEIICHUE
C IIOMOIIIbIO CUMBOJIOB.

Hcnonbs3oBaTh HEpaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4.

DOYyHKIUA

Pacrio3naBate (QyHKIMM H3y4eHHBIX BHAOB. [lOKa3bpIBaTh CXEMAaTHYECKH pPACIOJIOXKEHHE Ha

KOOPJIMHATHOM 1m1ockocTH rpadukoB pyHkuumit Buga: y = kX, y =kx + b,y = k/x,y =ax2 + bx +c,y =
x3, y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaYeHMI KO3Q(HUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb u U300paxarb cxeMaTHUeCKU rpadUKU KBaJpaTUUHBIX (YHKLUH, ONMUCHIBATH CBOWCTBA
KBaJIpaTUYHBIX QYHKLUH 110 UX Tpaduram.

Pacnio3naBate kBagpaTHuHyl (QYHKOHIO 1O (opMmyse, MPUBOAWTH MPUMEPHI KBAaIPATHIHBIX
(byHKIMN U3 pealbHOM KU3HH, PU3UKH, TEOMETPHUH.

YucJi0BbIe NOCJIEA0BATEILHOCTH H IPOIPecCUH

Pacnio3HaBaTh apu(pMETHYEeCKyl0 M T'€OMETPHYECKYIO MPOrPecCCMM NpU Pa3HbIX CIocodax
3aJJaHHUs.

BBINONMHATE BBIUMCIEHHMS C HCIOJIb30BaHHEM (OpMyNn n-ro 4jeHa apudMeTudeckol u
reOMETPUUYECKOM MPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N300pakaTh 4iIeHbl MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3amauun, CBS3aHHBIE C YMCJIOBBIMH IIOCJIEIO0BAaTENIbHOCTSMHU, B TOM YHUCIE 3a/addl U3
peasibHOM JKHU3HHU (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, HIU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m pasi Konrpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yuciia u BeIYKCIICHU. PalinoHaibHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 AJreOpantecKue BEIPAKCHHA 27 2 https://m.edso00.ru/7f415b90
bubmuoreka [JOK
3 ¥ PaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosroperne i 060bmerne 6 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTasie KOpHU 15 httos://m.edsoo.ru/7fA17af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEeHHUsI. 5 1 bubnnorexa [HOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHKumn. Fucnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTeNbHbIE 9 bubnuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
> Dy 16 L https://m.edso00.ru/7f419d08
bubnmorexa LIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

-Anrebpa, yaeOHuK 115 7,8,9 KitaccoB Jisi 001eoopazoBaTeNnbHbIX yupexaenuit / FO.H.
MakxapsrueB, H.I.Munmiok, K.M.Hemkog, C.b. CyBopoBa/mon pen. C.dD.TensikoBCKOro :

[Ipocenienne,2018

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

- Metonuyeckue pekomenaauuu. 7, 8 kiaccel. ABropbl: Munatok H.I'., [llneikosa U.C.
- Paboume Tetpanu. 7, 8, 9 kinaccel. ABropsl: Munmtok H.I'., lnsikosa U.C.

- unaktuaeckue matepuansl. 7, 8, 9 kinaccwl. ABTopsl: 3BaBu4 JI.U., Ky3nenosa JI.B.,
Cysoposa C.b. (7 knacc); Koxos B.1., Makapseiues F0.H., Muntox H.I'. (8 knacc);
MakaperueB FO.H., Munmiok H.I'., Kpaitnesa JI.b. (9 kiacc).

- Tematuueckue tectol. 7, 8, 9 knaccel. ABtopsl: ynuuusid O. I1., Kponrays B.JL.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bubnuoreka IIOK https://m.edsoo.ru/7f415b90

bubnuoreka [{OK https://m.edsoo.ru/7f417af8

bubmuoreka LIOK https://m.edsoo.ru/7f419d08

DJIEKTPOHHBIC IPUJIOKEHHUS K ydeOHUKaM (Ha callTe U3IaTeNbCTBa). 7, 8 Ki1acchl. ABTODBI:
MaxapsrueB FO.H., Munmiok H.I'., Hemkos K.1., CyBopoBa C.b./ Ilox pen. TensikoBckoro C.A.

http://center.fio.ru/som/ - cereBoe 0ObeAMHEHUE METOTUCTOB (OTPOMHBIN HAOOP
METOAMYECKUX MaTEPHAJIOB IO MPEIMETaM)

http://teacher.fio.ru/ - karamor BceBO3MOXXHBIX YU4EOHBIX U METOJMYECKUX MATEPHUAIIOB I10
BCEM acIieKTaM MPEMoAaBaHus B IIKOJIE

http://school-collection.edu.ru — enuHas kosutekius UMPOBBIX 00PA30BATEIBLHBIX PECYPCOB
http://vschool.km.ru - Buptyanbras mkona Kupuia u Medoaust

http://www.zaba.ru - MmaTemaTHdeckue OJIMMIINAIGI U OJAMITHAAHBIE 3a0aY1
http://sch0000.dol.ru/KUDITS/ - momariHuii KOMIIBIOTEP U IIKOJIA

http://math.child.ru - caiit u qis yuuteneit MaTeMaTUKH
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