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INOACHUTEJIbHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHUS: OHA
o0ecreynBaeT 3ydeHue IPYTux AUCHUILIINH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEHEBHOMN >KHU3HH.
PazButne y oOydaromuxcs HayyHbIX MPEACTaBIEHUN O MPOUCXOXKICHUM M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTH4eCKOH HayKoW sSBIEHUH U
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAa4eCTB
MBILUIEHHSI, HEOOXOAUMBIX I aJalTalMd B COBpPEMEHHOM IMdpoBoM obmectBe. M3ydueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NeHcTBUS U BBIBOJBI, (OpMYIHpOBaTh yTBepkIeHUs. OcBoeHHE Kypca anreOpbl 00ecreuynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCsA: OHM MCIHOJBb3YIOT JIeAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHue anrebpe mpeAnoaracT 3HAYUTEIBHBIM OO0OBEM CAMOCTOSITEIBHON JCSITEIBHOCTU
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeIbHOCTHOTO IPUHLIUIIA 00Y4EHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATeIbHO-METOAMYECKUE JIMHUM: «Yucma u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTebHO-METOAMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo/e n3yueHust yueOHOTro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs HU
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpPHOM OCOOEHHOCTHIO yueOHOro Kypca «Auredpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(GOpMHpPOBAHUIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHA O YHCIE Ha YpPOBHE
OCHOBHOT'O 00IIlero oO0pa3oBaHUs CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHAIBHBIMH YHCIAMH,
(dbopMHpOBaHHEM MpPEJCTABICHUN O JEMCTBUTENLHOM YHCIEe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

Cognepkanue JByX aireOpamveckux JIMHHN — «AJnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYET  (OPMHPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYeCKOro amnmapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHBId ~ MaTepuan TPYNIHPYEeTCsl BOKPYT  PAalMOHAIBHBIX  BbIpaXeHH. Anredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUISl MOCTPOSHHS] MaTEMAaTUYECKUX MOJENeH,
OTMCAHMsI MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanmpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIUMOTO, B YACTHOCTH, JUIS
OCBOCHHS Kypca HWH(GOpPMATHKH, ¥ OBJIQJICHWE HABBIKAMH JIEAYKTUBHBIX PaCCYKICHHIA.
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[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIHOHAIBHO-TpAaUYECKOW  JIMHUM  HAIEJICHO HA  IOJIy4CHHUE
00yJarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH JIJIsl ONUCAHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX MPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CrocoOCTBYeT pPAa3BUTHIO Yy OOYy4YaOIIUMXCS YMEHHUS HCIIOJIb30BaTh pazuyHbIe
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKUE, rpaduueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3AIUU
U KYJIBTYPBI.

CormacHo yudeOHOMY IUlaHy B 7-9 Kjaccax H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl cojiepkaHus: «Yucia U BBIYHCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN».

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 vacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegenmo), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroi. IlonsTHEe panMoOHaIBHOTO YMCIIA, 3aMCh, CPABHEHUE, YIOPSAJOYUBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANBHBIMU YHMCIaMU. PemieHne 3amad u3 peainbHOR
NPaKTUKU Ha 4acT, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIIUX Ynce. [IponeHThl, 3auch NPOLEHTOB B BHUJE IpOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHNUE 33a7ad U3 peabHOU
IPAKTHKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HATYPAJIbHBIX YHCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHas MPONOPLUOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOMU. JlOImMyCTHMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beruucnenus no gopmynam. IIpeobpasoBanne OyKBEHHBIX BbIpRKEHUH, TOXKAECTBEHHO PAaBHbIE
BBIpQXEHUSI, IIPaBUJIa NIPEOOpPa30BaHUs CYMM U IPOU3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnowieHsl U MHOrowieHsl. Crenenb MHOrouieHa. Cilo)KeHHE, BBIUYMTAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUia MpeoOpa3oBaHKs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBi€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema IBYX JTUHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TOMOIIBIK CUCTEM YPAaBHEHM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[IpsmoyronbHas cuctema koopamHat, ocu OX m Oy. AOcmucca W opauHATAa TOYKM HA
KoOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opMynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢yHkiwms, e€ rpaduk. ['paduk ¢ynkiun y = |X|. ['padudeckoe perieHre THMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KIIACC
Yucsa v BbIYUCICHUSA
KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. JlecaTuunbie
MPUOJIMKEHUS UPPAIIMOHATBHBIX unces. CBOHCTBa apu(METUUECKUX KBAJPAaTHBIX KOPHEH M MX
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IPUMEHEHHE K MpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenensb ¢ 11e1bIM MOKa3aTeneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCIIA.

Auredpanyeckue BbIpaKeHHUs

KBaaparHbIil TpEXUWIECH, pa3I0KEHUE KBaPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIYUTAHNE, YMHOKEHHE, JIeJCHNEe airedpandeckux ApoOeil. PammonanbHble BBIpQXXEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyina KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUIA, CBOOAIIMXCA K JWHEWHBIM M KBaapaTHbIM. [Ipocreifmme apoOHO-
panroOHAIBHBIC YPAaBHEHHUS.

['paduueckast uHTEpHIpeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUN C JIBYMs IIepeMEHHBIMHU. lIpuMepbl pemeHus CUcTeM HENMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Permenue TekCTOBBIX 3ajjau anreOpanyeckuM CrocoOoM.

YucnoBele HepaBeHCTBA M UX CBoiWcTBa. HepaBeHCTBO ¢ OJIHOW IEpEeMEHHOI.
PaBHOcunbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrembl
JUHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOIA.

DOyHKIUUHA

[Tonstne ¢pynkuuu. OOMaCTh ONMpeaeieHUs] 1 MHOXKECTBO 3HaYeHHH QyHKIH. CriocoOb!
3ananus QyHKIUH.

I'padux Qynxmun. UYrenue cpoictB ¢(yHkmmm 1no e€ rpaduxy. Ilpumepsr rpadukos
(GYHKLUH, OTpaKaIOLINX peallbHbIe IPOLIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPAMYIO0 M OOpaTHYIO NMPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x|. I'paduueckoe perieHre ypaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BIYUCICHUSA

PanyonaneHble yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIE
npodu. MHOXKeCTBO JIeHCTBUTENBHBIX YHCEN, JACWCTBUTENbHbIE YHCIA Kak OECKOHEYHbIE
JecsITHUHble  OpoOu. B3auMMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4YHCeN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YHUCIIAMH.

PazMepbl OOBEKTOB OKPYXKAOLIEr0 MHUpPA, AJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOILEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue Yuced.
IIpuknaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs1 M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHNH, CBOAAIINXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
pa3I0KEHUEM Ha MHOKHTEIH.



Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpPaBHEHUH € ABYMs IEpEMEHHBbIMU. PellieHue cucTem [BYX YpaBHEHMH, OJAHO U3 KOTOPBIX
JUHEHHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEepHpeTanusi CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne JIMHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHoW. KBagpatHele HepaBeHCTBa. ['paduueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkinus, e€ rpapuk u cpoictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkimit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x|, u ux cBoiicTa.

Yucii0BbIe NOCI€I0BATEILHOCTH U NPOTrPecCUm

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u GopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Popmynsl N-ro  4jeHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N3o00paxeHne 4iIeHOB apuU(PMETHUECKON W TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE POLIEHTHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCSI:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSAM POCCHICKMX MaTeMaTUKOB W POCCUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJI30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEealn3aluu ero IMpas,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
ABJIEHUH, TPOLIEyp TPakJIaHCKOro oO0ImiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBS3aHHBIX C NMPAKTUYECKUM TNPHUMEHEHHEM JOCTHXKEHHN
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHILIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PEUICHHM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HaNpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMAaTUYECKOro 0O0pa30BaHUs HA MPOTSKEHUU BCEH
KHU3HH Ul YCHEITHON Npo(ecCHOHANIBHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,



7

OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOECHHWEM WHIWBHUAYATHHOW TpPAaeKTOPUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUITHIO MaTeMaTHUYE€CKUX
00BEKTOB, 3aj1a4, PEIICHHUH, PACCYKICHUIH, YMEHUIO BUACTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAILINEN B JIEATEILHOCTU HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MNPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHPOABI M O0OIIeCcTBa, TOHHMMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl 4YeIOBEYECKOW NEATEeIbHOCTH, ATAroB €€ pa3BUTHS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS [IUBUIIN3ALIMU, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MaTeMaTUUECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEN0BATENLCKOM JeITEILHOCTH,

6) ¢usnueckoe BocnuTanue, (opMHpPOBaHHE  KYJIbTYPbl  3A0pPOBbS U
IMOIUOHAIBLHOIO 0JIArONOoJIYYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMaTUYeCKHE 3HAHHMS B HWHTEpPEcax CBOETO 3J0POBbBA,
BEJICHUS 3JJ0pPOBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKa pediIeKcuw,
MIPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3KOJI0rM4YecKoe BOCIIUTAHUE:

OpHUCHTAIMEH HAa NMPUMEHECHHE MaTEMaTHYECKMX 3HAHWM IS pelIeHUs 3ajiad B 00JacTH
COXPAHHOCTH OKpY)KAloIIeH cpeipl, IMJIAHHUPOBAHUS IMOCTYIKOB MU OLEHKH HX BO3MOMHBIX
MOCJICJICTBUM NI OKPY>KAIOIIEH Cpefbl, OCO3HAHUEM TJ100aJIbHOTO XapaKTepa SKOJOTUYECKHUX
npoOJIeM U yTeH UX PEIICHHUS;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSM COIMATbHOU M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JECHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO NeATeTbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y JAPYTHUX
JroJiel, puoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIIETCHIIMH U3
OIBITA IPYTUX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTh UACH,
MOHSITHUS, TUIOTE3bl 00 OOBEKTAX W SIBJICHHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neUuIuTe COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID) CHUTYaIlMIO, BOCIHPHHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
nercTBUsl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbI
Ilo3naBaTe/bHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble JJornueckne geicTBUs:
® BBIBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSATUN, OTHOIICHUN MEXIYy TOHITHSIMHU, (HOPMYIUPOBATH OMPEACIICHHS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIIMK, OCHOBAHUS JIJIsT 0000IIEeHUS
Y CPaBHEHUS, KPUTEPUU TPOBOJIMMOI0 aHAJIN3A;
e BOCHPHHUMATH, (OPMYITUPOBATh M MPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIHHBIC U
OTpHIaTeNbHbIE, eAMHIYHBIC, YACTHBIE U OOIIUE, YCIIOBHBIE,
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BBISBIISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUNs B (haKTax,
JMaHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, JAETYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3dbuparh JOKa3aTelibCTBA MaTEeMAaTUYECKUX YTBEPXKIEHUM (mpsiMble W OT
MIPOTUBHOTO), POBOJUTH CaMOCTOSITENILHO HECJIOXKHBIE  J0Ka3aTesIbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTPAaUBATh AapryMEHTALMIO, HPUBOAUTH INPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIOCOO pemieHusl y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BbIOUpaTh Haubosee MOAXOASAIUNA ¢ YIETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBarebCcKue JeCTBUA.

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKUI ~ MHCTPYMEHT  MO3HAHUA,
(dbopMynupoBaTh BOIIPOCHI, ¢ukcupyroume IIPOTUBOpEYHE, po0iemy,
CaMOCTOSITCIILHO YCTaHABIMBATh HMCKOMOE | JlaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOANTH IO CAaMOCTOSITEIFHO COCTaBJICHHOMY IUIaHY HECIIOKHBIH SKCIICPUMEHT,
HEOOJIBIIOE HCCIEAOBaHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEX]Yy COOOM;

CaMOCTOSITeNIbHO  (OpMYyTUpOBaTh 00O0OIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
POBEEHHOTO HAOIOCHUS, UCCICAOBAHUS, OIECHUBATh JTOCTOBEPHOCTh IMOJYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMALMM, JaHHBIX, HEOOXOIUMBIX
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHYOPMAIIUIO
pas3INYHbIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (OpMy MpeACTaBlIeHUs HUHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoi 1 uX KOMOWHAIUSMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUK 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY)KJEHHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOuIeHusi, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHMS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0JI€ 00OCYXKJIEHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAAEMON TEMBI, IPOOJIEMBI,
pelmaeMoi  3adaud, BBICKa3blBaThb WJAEH, HALEJICHHbIE HAa IOUCK pPEIICHHUS,
COTOCTABJISITH CBOU CYXKIEHHS C CYXACHHUAMHU JPYrMX YYaCTHHUKOB JHAaJIora,
0oOHapyXHUBaTh pa3IMuue U CXOJICTBO MO3UIHIL, B KOPpEeKTHOI hopme GpopmMyIrpoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;



® MPEACTaBIATh PE3yJAbTAThl PEIICHUS 3a/1a4yM, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTalud U
0COOCHHOCTEH ayAUTOPHH;
® [IOHUMaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U HHIUBUIYATbHOU pabOTHI
IIPU PEIIeHNU yYeOHBIX MaTeMaTHUYECKHUX 33/1a4;
® [PUHUMAThH 1[EJIb COBMECTHOM JeSATeNIbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacmpenensTb BHUIbI PadOT, JOrOBapUBATHCS, OOCYXAaTh NpOLECC U
pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;
e y4yacTBOBaTh B TIpyNmoBbIX (opmax paboTel (0OCYXaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BBITIOIHATH CBOK YacTh PabOThI U KOOPIUHUPOBATH
CBOM JICHCTBUS C APYTUMU YJIC€HAMH KOMAaH[Ibl, OLICHHBATh KaueCTBO CBOEr0 BKJIaJa B
00Nl MPOYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHBbIE IeiicTBUS
Camoopranusauus:
® CaMOCTOSTEIBHO COCTaBIIATh IUIAH, AJITOPUTM pEHICHHs 3aJadd (WU €ro YacTh),
BEIOMpATh CIOCOO pEIICHUS C YYETOM HUMEIONIUXCS PECYpCOB H COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YYETOM
HOBOU HH(pOpMaIUH.
CaMOKOHTPOJIb, IMOIHOHATIbLHBIH HHTEJLIEKT:
® BIAJETh CIOcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa perICHUs
MaTeMaTHYECKOM 3aa49H;
® MpeABHAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 337a4d, BHOCHUTD
KOPPEKTUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3Y/IbTATa JCATCILHOCTH TIOCTABICHHOMN IEIU U YCIOBHSM,
OOBSCHATh TMPHUYMHBI JOCTHXKCHUS WU HENOCTHKEHHs IIeNId, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yucsia v BLIYUCICHUSA

BoinonHsATe, coderass yCTHbIE M NHCbMEHHbBIE NMPHUEMBI, apupMeTHYecKue IEHCTBUS C
palMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHHM, NPUMEHSTH Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JECSTUYHBIE IpOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMMCH YUCeN K JIpyrod (ImpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB ).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJTh 4ncia.

BBINONMHATE MPUKUAKY M OLIEHKY pe3ysibTaTa BBIYMCICHUN, OLIEHKY 3HAUYE€HUI YHCIOBBIX
BbIpa)K€HUI. BBIMONHATE IEHCTBHS CO CTENEHSAMHU C HaTypaJbHBIMU ITOKA3aTESIMH.

[TpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHbIX YHCEI.
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Pemare nNpakTMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIINYMH,
IIPONOPLUOHATIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJbTAThl PEIICHUS 3a4a4
C y4€TOM OTpaHUYEHUH, CBI3aHHBIX CO CBOWCTBAMH PAaCCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B IIpoliecce
OCBOCHMS y4eOHOr0 MaTepuania.

Haxoaute 3HaueHms1 OyKBEHHBIX BBIPAKEHUH MPH 33JJaHHBIX 3HAUYCHUSIX IEPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1EI0ro BhIPaKEHUS] B MHOTOWICH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYICHA HAa MHOTOYIIEH,
OpUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXKUTEIM C IOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMy COKpalEHHOIro
YMHOXEHHUS.

[IpumeHsTh npeoOpa3oBaHUs MHOTOWIEHOB Ul PpEUICHMs] pPa3IMYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAJILHOMN IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI U HePaBEeHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSSA MpaBUja MEepexona OT
HCXOJHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, fBiI€TCA JIM YUCIO KOPHEM
YPaBHEHHS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[ToxOupatb mpUMeEpHI ap YUCE, SBISIOUINXCS pPEIICHUEeM JTMHEHHOTO YPAaBHEHHS C IBYMS
IIEPEMEHHBIMH.

CrpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOTr0 YypaBHEHHs C JABYMs
NEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEILIEHUS YPABHEHHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBiATh M pemaTth JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHWM IO
YCIOBUIO 3a/layM, HWHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33/ayd IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300pakaTb Ha KOOPJIMHATHOM MpsAMONW TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCJIOBBIE NPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKuuid. CTpouth rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxoaute 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduveckuii cmocod MpenCcTaBlICHUs U aHaIu3a WHQPOpPMAIUU, U3BJICKATh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOMYYUT CJEIyIOIIUME MpeAMETHbIE
pE3yJIbTaThL:
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Yuciia 1 BBIYUCICHUSA

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTENBHBIX YUCET IS
CpaBHEHHUS, OKPYIJCHUS W BBIUHUCICHUN, WM300pakaTh JEUCTBUTENIbHBIC 4YKCJIa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumensTh TOHATHE apU(METUYECKOrOo KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOP, BHIMOIHATH MPE0oOpPa30BaHUsl BbIPaKEHUH,
CoZEpKAIIMX KBAJIPATHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaIbIX YHCET C TOMOIIBIO JIECATUYHBIX JApoOed u
creneHei yucina 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHSTh TOHSATHE CTENEHH C IIeNIBIM IOKa3aTelieM, BBITONHATh MpeoOpa3oBaHUs
BBIPKEHUM, COAEPKALIUX CTEIICHH C LIEJIBIM TTOKA3aTeIIEM.

BBINOTHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBJI ACUCTBHI HAJl MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBaapaTHBIA TPEXUIECH HA MHOKUTEIIH.

[Ipumensats mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] Pa3IMYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIC YPaBHEHUS W PAllMOHAIBHBIC YPABHEHUS, CBOASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[IpoBoaUTh MpoCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHUI, B TOM UYHUCIE C
NpUMEHEHHEeM TrpaQUuecKux IMpeAcTaBiIeHui (yCTaHABIMBaTh, HMMEET JIM YPaBHEHHE WIIU
CHCTEMa YpaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U TIpouee).

[lepexonuTh OT CIIOBECHOW (OPMYIMPOBKH 3adaud K €€ anreOpandecko MOJeTH C
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4 MOJIYYeHHBIH pe3ynbTarT.

[IpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIIEHKH, PelIaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonuMaTh W WCMNONB30BaTh (DYHKIIMOHAJIBHBIE TIOHATUS W  SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENSITh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTIpeIeNATh CBOMCTBA (PYHKIMHU 10 €€ TpaduKy.

Ctpouts rpaduku 3JeMEHTapHBIX PYHKIIMIA BHJIA:

y = kIx, y = x2, y = x3y = |x|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBONH (PYHKIMHU 110 €&
rpaduky.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUMBATH U yNOPSAAOYMBATh PALIUOHAIBHBIE U UPPALIMOHATILHBIE YHCIIA.

BrimonaaTh apudMeTnueckre JASUCTBUS ¢ pallMOHATBLHBIMU YUCJIAMH, COUYETasi YCTHBIC U
MMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITMOHAIEHBIMU YUCIIAMH.

Haxoauth 3HaueHUs: cTeneHel C eJbIMU MOKa3aTesMU U KOPHEW, BBIYUCIIATh 3HAUCHUS
YUCIJIOBBIX BBIPAXKEHUH.

OKpyrnaTh ACHUCTBUTEIBHBIC YHCIIA, BBIIOIHATH MPUKHAKY Ppe3yJabTaTa BBIYUCICHUH,
OIIEHKY YHUCIIOBBIX BHIPAKCHUH.
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YpaBHeHUs1 1 HEPABEHCTBA

Pemwlats nuHEHHBIE M KBaApaTHbIC YPAaBHEHMS, YPAaBHEHUs, CBOIALIMECS K HUM,
npocTerme ApoOHO-PAMOHATBHBIE YPaBHEHHUS.

Pemate cucteMbl IByX JMHEHHBIX YPAaBHEHMM C JABYMs IIEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPAaBHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBOIUTE MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
OpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucTtembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, W300pa)kaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3alIUCHIBATh PELICHHUE C IIOMOIIBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHUM PA3JIMYHBIX 3a7a4.

DOyHKIUHA

PacniozHaBaTh (yHKIMM H3y4eHHBIX BUJIOB. [ToKa3bIBaTh CXeMAaTHUYECKU PACHIOIOKEHHUE HA

KOODPJMHATHOM II0CKOCTH TpadukoB Gynkimid Buna: y = kX, y =kx + b, y = k/x, y = ax2 + bx +

¢,y =x3,y=1X,y = [x|, B 3aBucHMOCTH OT 3HauYeHHiI KO3(DDHUIHEHTOB, OMICHIBATE CBOICTBA

GbyHKIHIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpapUKU KBAIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIuIO 1m0  (opmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peabHON KU3HU, PU3HKH, TEOMETPHH.

YucJi0BbIE MOCJI€10BATEIbHOCTH H POIPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUIECKYIO MPOTPECCUU TIPHU Pa3HBIX CIIOCO0ax
3aJjaHus.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMyN N-ro 4yjeHa apudmMeTHuecko u
reOMEeTPUUECKOM Mporpeccuii, CyMMbI MEPBBIX N YJIECHOB.

N300pakaTh 4I€HBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemate 3amaun, cBsi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMU, B TOM YHUCIIE 3a7a9d
U3 pealbHOM KU3HU (C HCIOIB30BaHUEM KaIbKYISATOPa, IU(POBBIX TEXHOIOTHA).



13

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
a3/1eJI0B U TeM K 1 (HppoBbIe)
wn P § nor n h e Beero OHTpﬁo.JILHBIe paKTﬁI/I‘lGCKI/Ie 06pa3oBaTEIbHbIE
porp PadooThbI PadooThbI pecypeb
Yucna u
|  BbIUMCICHHS. o5 1 0 bubmuoreka [JOK
PannonansHbIe https://m.edsoo.ru/7f415b90
qucna
9 Anrebpanyeckue 27 1 0 bubmmoreka [JOK
BBIPAKCHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 1 0 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunatsl u o4 1 0 bu6mmoreka [IOK
rpaduxu. OyHKIUU https://m.edso00.ru/7f415b90
5 [ToBTOpenue n 6 1 0 bubnuorexa [JOK
00001meHune https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB IIO 102 5 0

[TPOT'PAMME
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8 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HanmenoBanmue
. a3/1eJI0B M TeM K 1 (pposbic)
n/n |y " llor - Beero 0HT])60.JILHLIe paKTﬁI/I‘lCCKI/Ie 06pazoBaTeIbHbIE
porp paboThI paboThI pecypesI
4
TR - 15 0 0 bubmiorexa LIOK
’ https://m.edsoo.ru/7f417af8
KBagparuslie KOpHU
Hucna u
o BBIUACIEHHS. 7 0 0 bubmuorexa [JOK
CremneHs C 1eIbIM https://m.edsoo.ru/7f417af8
MOKa3areieM
Anrebpanueckue
3  BBIDKCHUSA. 5 1 0 bubnuorexa [JOK
KBanpatublii https://m.edsoo.ru/7f417af8
TpEXWICH
AnreOpandeckue
4  BPIDAKCHUS. 15 1 0 bubnuoreka [IOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
po0b
YpaBHeHus u
5  HepaBeHCTBa. 15 1 0 bubnuorexa [JOK
KBanpatHbie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHus U
g  HepaBeHCTBa. 13 0 0 bubnuoreka [IOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUU
7 | nonamencrma, 12 1 0 buommorexa LOK
P ' https://m.edsoo.ru/7f417af8
HepasenctBa
8 DyHKIMH. 0 0 bubnnoreka [JOK
OCHOBHBIE TIOHSATHS https://m.edsoo.ru/7f417af8
9 OYHKIUH. 0 0 bu6nmoreka [JOK
YucnoBele GyHKIUU https://m.edsoo.ru/7f417af8
10 IToBTOpEHME M 6 1 0 bubnnoreka [JOK
00o01IeHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOBIIO 102 5 0
I[TPOT'PAMME
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9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanmue
Ne a3/1eJI0B U TeEM K 1T (upposbic)
N . Ilor o e Beero 0HTp60.lII:.HI>Ie PAKTHYECKHE | (ooropaTeibHBIe
porp PaooThI pecypcbl
4
B;/IISJ;C‘;HHH bu6mmoreka [IOK
1 . ’ 9 0 https://m.edsoo.ru/7f4
JlelicTBUTEIbHBIC 19d08
qucna
YpaBHeHus u
HEpaBEHCTBA. bubnnoreka [HOK
2 VYpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f4
OJTHOM 19d08
MePEMEHHOM
v
. :‘: a;;e;ﬁi;d bubmuorexa [JOK
3 C P ' 14 1 https://m.edsoo.ru/7f4
HCTEMBI 19408
ypaBHEHUH -
VYpaBHeHus u bubnnoreka [HOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f4
HepaBencrBa 19d08
bubmunorexa [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f4
19d08
YucoBkie bu6mmoreka [IOK
6 MOCJIESOBATEIHHO 15 1 https://m.edsoo.ru/7f4
CTH 19d08
I1
Ogjgg;fée’ bubimoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f4
cuCTeMaTH3aluA 19408
3HAHUU ==
OBIIEE KOJIMYECTBO
YACOBIIO 102 6
I[MPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

1. YuyeOGuuku 7 Kinacc

-Makapsrues F0.H., Munmtok H.I'., Hemmkos K.W. u apyrue; noa penakuueit
TemsikoBckoro C.A. Anreopa. "UznatensctBo "[Ipocsemenue”. 2023.

2. Y4yeOHHKH 8 Kiacce

-Makapsrues F0.H., Munmtok H.I'., Hemmkos K.W. u apyrue; noa penakuueit
TensikoBckoro C.A. Anreopa. "U3znarensctBo "I[IpocBemienue”. 2023.

3. Yuebnnku 9 xmacc

-Makapsrues F0.H., Munmtok H.I'., Hemmkos K.W. u apyrue; noa penakuueit
Tenskockoro C.A. Anreopa. "UznarensctBo "IIpoceemnienue". 2023.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. YVueOHuku 7 kiacc

-MakapsrueB FO.H., Munmtok H.I'., Hemkos K.W. u apyrue; noa peaakuuein
TensikoBckoro C.A. Anrebpa. "UznatensctBo "[Ipocsemenue”. 2023.

2. Y4yeOHHKH 8 Ki1acc

-MakapsrueB FO.H., Munmtok H.I'., Hemkos K.W. u apyrue; noa peaakuuen
TensikoBckoro C.A. Anreopa. "U3znarensctBo "I[IpocBemienue”. 2023.

3. Yuebnnku 9 xmacc

-MakapserueB 10.H., Munmtok H.I'., Hemkos K.I. u apyrue; nox penakuuen
TensikoBckoro C.A. Anredpa. "UznarensctBo "[Ipocsenienue”. 2023.
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. buonuoreka I{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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