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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBisieTcs OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO OOIEro 0oOpa3oBaHUs: OHA
o0ecreynBaeT M3yuyeHHE APYTUX TUCIMIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U TYMAaHHUTapHOTO
IUKJIOB, €€ OCBOEGHHE HEOOXOIMMO Uil MPOAOKEHUS O0pa3oBaHHA M B MOBCEAHEBHOW JKHU3HU.
PasButne y oOydarommxcs HAy4YHBIX MPEICTABICHHH O MPOUCXOXKICHUM U  CYHUIHOCTH
anredpandeckux abcTpakiuii, cnocode OTpaKeHUs: MaTeMaTHUeCKON HAyKOM SIBJICHUI U MPOIECCOB
B NpHUpPOJE MU OOINECTBE, POJM MAaTEMAaTUYECKOrO MOJEIMPOBAHUS B HAYYHOM IO3HAHUU H B
MPAaKTHUKE CIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI W KAdeCTB MBIIUICHHUS,
HEOOXOAUMBIX [UIA aJanTallid B COBPEMEHHOM IMQpoBoM obmecTtBe. M3yuenue anreOpsi
ofOecrieunBaeT pa3BUTHE yYMEHHUs HaOI0/IaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUSA W
BBIBOJIBI, (hopmynupoBaTh yTBepkiaeHus. OcBoeHwe Kypca anreOpsl oOecredrBacT pa3BUTHE
JOTHYECKOTO MBIIJICHHSI OOYYaIOIMXCSA: OHU HCIONB3YIOT JEAYKTHBHBIE W HHIYKTHBHBIC
paccyxeHus, 0000IIeHne U KOHKpeTU3aluio, abcTparupoBanue u anajoruro. O0ydyenue anredpe
IpEeroiaracT 3HAYUTEIbHBIH 00BEM CaMOCTOSTEIBHON AEATENBHOCTH OOYYAIOMIMXCS, TOATOMY
CaMOCTOSITENIbHOE PEIICHUE 3314 ABIIETCS peaau3aluei A1eaTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» Jjisi OCHOBHOTO 0OIIero o0pa3oBaHHUS
OCHOBHOE MECTO 3aHHMMAIOT COJIEpP’KaTeIbHO-METOAUYECKHEe ITHUHUHM: «YUHuclia ¥ BBIYHCICHUSY,
«AnreOpanyuecKkue BBIPAKEHUSN», «YpaBHEHHS M HepaBeHCTBa», «DPyHkumm». Kaxkmas w3 3THX
COJIEPKATEIbHO-METOMYECKUX JIMHUN pa3BUBACTCS Ha MPOTSDKEHUU TPEX JIET M3y4YeHHs Kypca,
B3aUMOJICHCTBYSl C JPYTMMHU €ro JHHUSAMH. B xonme m3ydeHuss y4yeOHOro Kypca OOy4arommMmcs
MPUXOJIUTCS JIOTUYECKH PACCYXJ1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M C
3TUM B TIPOTpaMMy Y4UeOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHUeCKOro 00pa3oBaHusl U CIIOCOOCTBYIOIIHE
OBJIA/ICHUIO O00YYaIONIMMHCS OCHOB YHHUBEPCAIBHOTO MaTeMaTHUeCKoro si3bika. ConepkaTeIbHON 1
CTPYKTYPHOM 0COOEHHOCTBIO y4eOHOro Kypca «Anredpa» sBISETCd €ro HHTErPUPOBAHHBIN
XapaxTep.

Conepxanue TuHUM «YHucna U BBIYUCIEHUS CIY’)KUT OCHOBOHM Ui JalbHEMIIEro MU3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y 00YYAIOIIMXCS JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUSl TOJb30BAThCA QJITOPUTMAMH, a TakKXKe MPUOOPETEHUI0 NPAKTUYECKUX HABBIKOB,
HEOOXOJUMBIX ISl TIOBCEIHEBHOM >KM3HM. Pa3BUTHE TOHSATHS O YHUCIE HAa yPOBHE OCHOBHOTO
o01iero o0pa3oBaHus CBA3aHO C PAMOHANBHBIMU U HPPALMOHAIILHBIMU YHUCIaMHU, (POPMUPOBAHUEM
NPEJCTAaBICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBepIICHHE OCBOCHHUS YHCIOBOW JIMHUM OTHECEHO K
cpenHemMy 001IeMy 00pa3oBaHHUIO.

Coneprxanue AByX aireOpanmyecKux JMHUHA — «ANTeOpandecKne BBIPAKCHHUI» U «Y paBHEHHUS
U HEPaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO y OOYYAIOIIMXCS MaTEMaTHYECKOro arrapara,
HEOOXOAMMOro Ui pelleHus  3aJad  MaTeMaTHKW, CMEXHBIX  IPEIMETOB u
MPaKTUKO-OPHUEHTUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHUs Y4eOHBII
MaTepHajl TpyNIupyeTcs BOKPYT PAallMOHAIBHBIX BBIpaXKEHUH. AnreOpa JIeMOHCTpPUPYET 3HAUEHUE
MaTeMaTHKH KakK SI3bIKa JUIS TIOCTPOCHUS MaTEeMaTHYeCKHX MOJEJICH, OMUCAHUS TPOIECCOB M
SBJICHUN pearbHOro Mupa. B 3amaum oOydeHus anreOpe BXOJAT TakXke NalibHEiIiee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YaCTHOCTH, JJIsSi OCBOCHHUSI Kypca WH(POPMATHKH,
U OBJIQJICHWE HaABBIKAMU JIEAYKTHUBHBIX paccyxkaeHuil. IlpeoOpa3oBaHue CHMBOJBHBIX (GOpM
CIOCOOCTBYET pPa3BUTHIO BOOOPaXEHHsI, CIIOCOOHOCTEN K MaTEMaTHUYEeCKOMY TBOPUECTBY.

Coneprxanue QpyHKIIMOHAIBHO-TPAaUUIECKOI TNHIH HAIEJIEHO HA TOJIY4YeHHEe 00yJYaroIUMHCS
3HaHUN 0 (QYHKIUSIX KaK BaKHEHIIEH MaTEeMaTHYECKOW MOJENH I ONMHCAHUS M WCCIICIOBAHUS



pa3HOO00pa3HBIX MPOIIECCOB U SBJICHUM B Mpupoje U obmiecTBe. M3yduenne marepuana cnocoocTByeT
pPa3BUTHIO y OOYYAIONIUXCSI YMEHUS WUCIOJIb30BaTh PAa3jMYHBIC BBIPA3UTEIBHBIC CPEICTBA SI3BIKA
MaTeMaTUKd — CIOBECHbIE, CHMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIad B (opmupoBaHue
MPEICTABJICHHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBWIU3AIUU U KYJIBTYPBI.

CormacHo yuyeOHOMY TUTaHy B 7-9 Kiaccax m3ydaercs ydeOHBIH Kypc «Anredpay», KOTOPHIH
BKJIIOYACT  CIEAYIOIIME OCHOBHBIE  pa3lenbl  coiepkaHus: «Yucia W BBIUHUCICHUNY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha m3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 306 vacoB: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8 kiacce — 102 yaca (3 yaca B Hegenmo), B 9 kiacce — 102 yaca (3 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Yuciia v BbIYUCICHUA

Jpobu 0ObIKHOBEHHBIE U JIECATUYHBIC, TIEPEX0]] OT OJHOU (HOPMBI 3amucu Apoldel K APYroi.
[lonsiTHE pPALMOHAIBHOIO 4YHMCIA, 3alMCh, CPABHEHHUE, YIOPAJOYMBAHUE DPALMOHAIBHBIX YHCEI.
ApudmeTnueckue IEHCTBUS C pallMOHAIBHBIMU YKcIaMH. PelieHue 3aiad U3 peaqbHON MPaKTUKH
Ha YacTH, Ha JPOOH.

CreneHnb ¢ HaTypajdbHBIM IIOKa3aTelIeM: OIpe/eieHHe, NpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OMpEENICHHs, 3aMuCh OOJBIIMX Yuces. [IpomeHTsl, 3amuch MPOLEHTOB B BHIE APoOU U
IpoOu B BUAE MPOLEHTOB. Tpu OCHOBHBIC 33/J]a4yd Ha MPOICHTHI, PEIlIeHUE 3a/Jay U3 PealbHOU
MPaKTUKH.

IIpuMeHeHne IPU3HAKOB ACIMMOCTH, PA3JI0’KEHNE HA MHOKUTENH HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 00paTHasi MPONOPLHMOHATBHOCTH.

AuredpanyecKkne BbIPaKeHHUS

IlepemeHHbBIE, YMCIOBOE 3HAYEHUE BBIPAKECHHUS C MEpeMEeHHOW. JlomycTuMmble 3HA4YeHUS
nepeMeHHbIX. [IpencTaBieHre 3aBUCMMOCTH MEXy BeTUYMHAMH B BHJE (GopMyibl. Beruncienus
no ¢opmynaMm. IIpeoOpa3oBaHne OYKBEHHBIX BBIPaXXEHHM, TOXKIAECTBEHHO paBHBIE BBbIPAKEHMUS,
npaBuiIa MpeoOpa3oBaHUs CyMM U TNPOM3BENEHUI, MpaBHia PACKPHITHS CKOOOK W NpPUBEIACHUS
MOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10KA3aTEIEM.

Opnounenbl U MHorowieHsl. CreneHb MHorowieHa. ClojkeHUE, BBIYMTAHHUE, YMHOXKEHUE
MHOTOWICHOB. DOpMyJibl COKPALIEHHOIO YMHOXKEHHsA: KBaApaT CyMMBbl M KBagpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpeHb YypaBHEHHUs, IpaBuwiIa MpeoOpa3oBaHUs ypaBHEHHUS, PaBHOCHUIBLHOCTH
YpaBHEHUM.

JIuneliHOE ypaBHEHUE C OJTHOW MEPEMEHHOMN, YHUCIO KOPHEN JIMHEWHOTIO YPAaBHEHHUSI, PEIICHHE
JUHENHBIX ypaBHEHHH. COCTaBIEHNE YPaBHEHUI 10 YCIOBUIO 3a7auu. PerieHne TeKCTOBBIX 3a/1a4 C
MTOMONIBIO YPABHEHU.

JluneliHOoe ypaBHEHHME C JABYMsS TepeMEeHHbIMH U ero rpaduk. Cucrema IBYX JIMHEHHBIX
YpaBHEHUW C JABYyMsI TepeMEHHBIMH. PeleHune cucreM ypaBHEHHH CHOCOOOM TOJACTaHOBKHU.
IIpuMepsl pelIeHNs TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHMIA.



DOyHKINHA

Koopannara Touku Ha npssMou. Uucinossle npoMexyTku. PaccrosiHue Mexay 1ByMs TOUKaMHU
KOOPJMHATHOU MPSIMOIA.

[IpsmoyronbHass cuctema koopauHat, ocu Oxum Oy. AlGcumcca W opAMHATa TOYKH Ha
KOOpAMHATHOM 1uiockocTH. Ilpumepsl rpa¢gukoB, 3amaHHbBIX (opMmyinamu. YTeHue rpaukos
peanbHbIX 3aBUcHUMOcTed. [lonstue ynxnun. I'paduk ¢ynkuuu. CpoiictBa Gpynkuuii. Jluneitnas
bynaknus, e€ rpaduk. 'paduk bynkumm y = [X|. ['paduueckoe pemieHrne TUHEHHBIX ypaBHEHUN U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucia ¥ BBIYMCTICHHUS

KBanmpatueiii kopeHb u3 uucna. [lonstue o0 wuppauuvoHamibHOM uHcie. JlecATUUHbIC
NpUOIMKEHNs UppaluoHaibHbIX uuces. CBoicTBa apu(METHUYECKUX KBaJpaTHBIX KOpPHEH M HuX
MPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BEIYKUCICHUIM. [lefiCTBUTENbHBIC YHCTIA.

Crernens ¢ 1enbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch Yucia.

Anredpanyeckne BbIPaKeHUs

KBaznpaTHbiii TpEXWiieH, pa3ioKeHUe KBaJpaTHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckass Apodb. OCHOBHOE CBOMCTBO anreOpanueckoil napodu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JAeJICHUE anredpandyeckux ApoOeil. PamyoHanbHble BBIPAKEHUS M UX
npeoOpazoBaHue.

YpaBHeHusI 4 HePaBEeHCTBA

KBanpatnoe ypaBHeHue, ¢opMyna KOpHEH KBaJgpaTHOTro ypaBHeHus. Teopema Buera.
Pemienne  ypaBHeHHMil, CBOOSIIMXCS K  JIMHEHHBIM W KBagpatHeiM.  [Ipocreiimme
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

I'padmueckas mHTEprperanys ypaBHEHMM C JByMs NEPEMEHHBIMM M CHUCTEM JIMHEHHBIX
YPaBHEHHUH C IByMs IepeMeHHBbIMU. [IpuMepsl peleHuss CUCTeM HEJIMHENHBIX YPaBHEHUH C ABYMs
NEPEMEHHBIMH.

Penenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM CrocoOoM.

YucnoBble HEpAaBEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM nepeMeHHOW. PaBHOCHIIBHOCTh
HepaBeHCTB. JIMHelHble HepaBEHCTBA C OJHOM mNepeMeHHOW. CHUCTEMBI JMHEMHBIX HEPABEHCTB C
OJHOU MEPEMEHHOM.

DOyHKIUH

[Honstne ¢ynkuuu. OOnacTh onpeneneHUs U MHOXKECTBO 3HaueHuM (yHKuuu. CrocoOsl
3aanus QyHKIUH.

I'padux ¢pynxuu. Yrenune cBoiictB pyHkuu no e€ rpapuky. [Ipumepsl rpadpukoB GyHKINH,
OTpakaroIIKX peaibHbIE MPOIECCHI.

OyHKIUY, OINUCHIBAIOLINE TMPAMYI0O U OOpaTHYIO NpPONOPHHMOHAIBHBIE 3aBHCHUMOCTH, HUX
rpadukn. OyHkmumy = X2,y =3,y = VX, y=|x|. [padudeckoe pemeHne ypaBHEHHH W CHCTEM
YpaBHEHUM.

9 KIIACC
Yuciia 1 BLIYUCIECHUSA

PannonaneHble 4ncna, WpparMoOHANIbHBIC YHCIIA, KOHEYHBIE W OECKOHEUYHBIC JECATUYHBIC
npobu. MHOXECTBO JICHCTBUTENBHBIX UHCEN, JACUCTBUTEIbHBICE 4HCIAa Kak OeCKOHEYHbIE



JecaTuyHble ApoOu. B3aMHO 0JHO3HAUYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JAEHCTBUTEIbHBIX
4KCeJl U KOOPAUHATHOU IIPSMOM.

CpaBHeHuEe JAEHCTBUTEIBHBIX 4YHCEN, apupMeTHdyeckue AeUCTBUS C JIEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AIUTEIBHOCTD IPOLECCOB B OKPYXKAIOIEM MUPE.

[TpubnmxE€HHOE 3HAUEHWE BEIWYHMHBI, TOYHOCTh NpUOMIKeHHus. OKpyrieHue dYucem.
[Tpukuaxa v OLEHKa pe3yIbTaTOB BEIYUCICHHUMN.

YpaBHeHUs M HEpaBEHCTBA

JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOAAIIMXCS K JINHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOIAIIMXCSA K KBaJApaTHBIM. bukBaaparHoe
ypaBHeHue. IIpumepsl peleHus ypaBHEHUH TPEeTbed M 4YETBEPTOM CTENEHEH PA3JIOKCHHEM Ha
MHOHUTEIIH.

Pemenue npoOHO-pallMOHAIbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajau alreOpanyecKum
METOJIOM.

VpaBHeHHE € JBYMsl NEpEeMEHHbIMM M ero rpadpuk. PemieHue cucteMm IBYX JIMHEHHBIX
YpPaBHEHUN C JByMs IIepeMEHHbIMHU. PelleHne cucreM ABYyX YypaBHEHUH, OJHO U3 KOTOPBIX
JUHENHHOE, a IPyroe — BTOpoil creneHu. I'padudeckas uHTepnpeTanys CUCTEMbl ypaBHEHUN C IBYMs
[IEPEMEHHBIMM.

Permenue TekCTOBBIX 3a/jau aNreOpandeckuM CrocoOoM.

YucIiioBblE HEPABEHCTBA U UX CBOMCTBA.

Peuienue JMHEHHBIX HEPABEHCTB C OJHOM INIepeMEHHOW. PelieHue cucreM JIMHEUHBIX
HEpPaBEHCTB ¢ OJHOM mnepemeHHOW. KBangpatHele HepaBeHcTBa. ['paduueckas uHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUUHA

KBagpatnunas ¢ynkuus, e€ rpagpuxk u cBoiictBa. [lapaGona, KOOpAMHATBHI BEPLIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y = X, y = |X| , # ux cBoiicTBa.

YucsioBble MOCI€10BATEILHOCTH U MPOTPECCUH

[ToHsiTHE YHMCIIOBOM IOCIIEOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wieHa.

Apudmerndeckas 1 reomerpuueckas nporpeccu. @opmynsl N-ro ujaeHa apupMeTHUecKol U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre 4ieHOB apu(pMETHYECKOW M T'eOMETPHUYECKOM mporpeccuii TouykamMH Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHS TPOrPaMMBbI YI€OHOTO Kypca «Anredpay XapaKTepu3yrTCs:
1) maTpuoTnyecKoe BOCIIUTAHUE:
MPOSIBIIEHUEM MHTEpeca K MPOILIOMY M HACTOSAIIEMY POCCHHCKON MaTeMaTHUKH, IIEHHOCTHBIM

OTHOUIIEHUEM K JIOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCHICKOM MAaTEMATHYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKEHHI B IPYTUX HAYKax M MPUKIAJHBIX chepax;



2) rpa;KIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIHTAHHE:

FOTOBHOCTBIO K BBINOJHEHHIO O0S3aHHOCTEHM TpakJaHWHA M peau3allid ero Ipas,
IPE/CTaBICHUEM O MAaTEMaTHYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHM,
IpoLeAyp T'pa)kIaHCKOro o0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYXIIEHUIO
ATHYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKH, OCO3HAHHEM
BAKHOCTH MOPAJIbHO-3THUUYECKUX IIPUHIHUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW Ha aAKTMBHOE YyYacTHE€ B PEIICHHH IMPAKTHYECKHX 3a7ad MaTeMaTH4eCKOi
HAIIPABJIICHHOCTH, OCO3HAHHEM BAaKHOCTH MAaTEMATHYECKOro OOpa3oBaHMs HA MPOTSHKCHUH BCE
JKU3HU JIJISL YCIEIIHON MPOQEeCcCCHOHAIBHON NEATEIBPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M HOCTPOEHUEM HMHAMBHIYaJbHOW TPAEKTOPUH OOPA30BAHMSA M JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBI0 K OSMOIMOHAIBHOMY W OJCTETHYECKOMY BOCHPHSATHIO MaTEMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PacCyKJIEeHUN, YMEHUIO BUJIETh MAaTeMaTUYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpUEHTAallMe B JEATEIbHOCTHM Ha COBPEMEHHYIO CUCTEMY HAyuHBbIX IpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAIX pa3BUTHUSA YEJIOBEKa, NPHUPOAbI W OOIIECTBa, IOHUMAaHHEM
MaTeMaTHYECKOW HayKh Kak cgepbl 4YeJOBEYECKOM JeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAQUUMOCTHU Il Pa3BUTHUS LIUBWIM3ALMU, OBJIAJACHUEM S3BIKOM MAaT€MAaTUKU M MaTEMaTUYECKOU
KyJIbTypOM Kak CpEACTBOM IIO3HAHMWS MHUpPA, OBJIAJEHUEM IPOCTEHIIMMHU  HAaBBIKAMH
UCCIIEI0BATEIbCKON IEATEIbHOCTH;

6) pusnyeckoe BocnuTanue, GopMHUPOBAHNE KYJIBTYPHI 30POBbSI H IMONHOHAJIHLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax CBOETO 3JI0POBbs, BEAECHUS
3I0pOBOTO 00pasa >KM3HU (37I0pOBOE MHTaHHWE, COATaHCHUPOBAHHBIM PEKUM 3aHATUH M OTIBIXA,
peryisipHast (Qu3MUeckas aKTMBHOCTH), C(HOPMUPOBAHHOCTbIO HaBblKa pe(reKCUH, NpU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ IpaBa APYroro 4eIoBeKa;

7) IK0JIOTHYECKOe BOCTIMTAHME:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHMW NJs pelleHus 3ajad B 00JacTu
COXPAaHHOCTH OKpPY)KAIOIIEH Cpeabl, IUIAHWPOBAHMSI IIOCTYNIKOB M OLIEHKH HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY)KaloIled cpellbl, OCO3HAHHEM TIJ00aJbHOIO XapakTepa 3KOJIOTHMYECKUX
npo0JeM U myTel ux pereHus;

8) amanTanus K H3MEHSIIOIIMMCS YCJIOBUSIM CONMAJILHOW W PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSIX HEOMPEIEIEHHOCTH, TOBBIIMICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYI0 NESATEIbHOCTb, B TOM YHUCJIE YMEHUE YUYUTHCS Yy NIPYTUX
JoNIel, TpUOOpeTaTh B COBMECTHOM JESTEIIBHOCTH HOBBIC 3HAHUS, HABBIKK M KOMIIETCHIIUU W3
OTIBITA IPYTHX;



HEO0OXOUMOCThIO B (POPMHPOBAHMU HOBBIX 3HAHUU, B TOM 4YHcle (OPMYIUPOBATH HJEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaxX W SIBJICHUSAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABAThb
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHMMATH CTPECCOBYIO CHUTYalUIO
KaK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATh IPUHUMAEMbIC pEIICHUS U JEeUCTBUA,
(bopMyIHpOBATh M OLICHUBATH PUCKHU M MOCIEACTBUS, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBUSBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKUM MAaTEMATUYECKUX OOBEKTOB,
HOHATHUI, OTHOUIEHUH MEXy HOHATUAMH, (POPMYJIMPOBATh ONpPEAEICHUs MOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN TMPHU3HAK KJIACCH(HUKAIMKA, OCHOBAaHUS Ui OOOOIIEHUS W CPaBHEHHsS, KPHUTEPHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (opMynupoBaTh u TpPeoOpa3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC H
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBJISITH MaTEMaTHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM U INPOTUBOpeuns B (akTax,
JTAHHBIX, HAOJIOACHUAX U YTBEPKACHUSAX, NIpeiaraTb KpUTEPUHN JUIs BBIABICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

JIeJIaTh BBIBOJBI C MCIOJNBb30BAHUEM 3aKOHOB JIOTMKH, IEOYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIIO4YECHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKAECHUH (IpsMble U OT MPOTUBHOIO),
IIPOBOAMTH CaMOCTOSITEJIbHO HECJIOKHBIE JOKA3aTeJbCTBA MaTeMaTHMUeCKUX (PaKTOB, BBHICTPAaWBAThH
apryMeHTallui0, MNPUBOAUTH MPHUMEPbl M  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
pacCyXIcHHUS;

BBIOMpATh CII0CO0 pelleHus yuyeOHOW 3a7auul (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEILCHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble Hccien0BaTeIbCKHE ACCTBHA .

HCIIONIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (OpMYIHpOBATH
BOTIPOCHI, (PUKCHUPYIONTUE MPOTHBOPEUNE, MPOOIeMy, CAMOCTOSTEIHLHO yYCTaHABIUBATH HCKOMOE H
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJAMWTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUTAHY HECJOXKHBIM OJKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEAOBAaHUE 110 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OOBbEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOI;

CaMOCTOSTEIILHO (HOPMYITHPOBATH 00OOMICHUS W BBIBOJBI MO pPe3yJIbTaTaM IPOBEIEHHOTO
HAOIIO/IEHUs, MCCIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJOB U
00001IeHNI];

MPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHHS O
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

PatGora ¢ undopmaumeii:
BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, JAHHBIX, HEOOXOAMMBIX IS
peLIeHNs 3a0a4u;



BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (QopMy MpeicTaBieHUs HHGOPMALUMU U WUIIOCTPUPOBATH peIIaeMble 3aJayu
CXeMaMH, AuarpaMMaMH, HHOW rpaduKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAAEKHOCTh WH(GOPMALMU IO KPUTEPHSM, MPEIJIOKEHHBIM Y4YUTENIEeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (DOPMYyJIUpPOBaTh CYXJIEHUS B COOTBETCTBUU C YCIOBHSMHM M LEISMHU
00LIeHMs], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX,
JlaBaTh MOSACHEHUS 110 X0y PEIICHUS 3a]a4l, KOMMEHTUPOBATh OJIYyYCHHBIN PE3ysIbTarT;

B XO€ OOCYXXAEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl, MPOOJIEMBI,
pelaeMoi 3a1adM, BBICKa3blBaTb WJEHM, HALEJICHHBIE Ha IIOMCK PELICHMs, COINOCTABIATH CBOU
CYXJEHUS C CYXKICHHSIMH APYTrUX YYAaCTHHKOB AHMAJora, OOHApYKWBaTh pPaziIMuUe M CXOJCTBO
HO3ULIKH, B KOPPEKTHOU opme (HOpMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

IPEJCTaBISITh PE3YyiAbTaThl PELIEHUS 3aJlauM, SKCIEpUMEHTa, MCCIEA0BaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (POPMAT BHICTYIUICHHUS C YYETOM 3a7ay MpPE3eHTAlMM U OCOOCHHOCTEN
ayJIUTOpUH;

[OHUMAaTh U HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W HMHIUBHIyaJdbHOM pabOThI Ipu
peleHnn yaeOHbIX MaTeMaTHUECKUX 33/1a4;

IPUHUMATH 1I€JIb COBMECTHOM JEATEIIBHOCTH, IUIAHUPOBATH OPIaHMU3ALMIO COBMECTHOMU
paboThl, pacrpenensiaTe BUAbI paboT, JOTOBapUBaTHCS, OOCYXIATh MPOLECC W Pe3yNbTaT paboThl,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (0O0CykIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JAEHUCTBHS C APYTUMU
YIeHaMU KOMaHbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MNPOAYKT MO KPUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATH IJIaH, AJITOPUTM pEIIeHUs 3a/1auu (WM ero 4acTh), BBIOMpaATh
cnoco0 pemeHUss C y4€TOM HUMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BapUAHTHI PELIEHUI ¢ yu€TOM HOBOM MH(OpMAaILIUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH MHTEJJIEKT:

BIAJETh CIOCO0AMM CaMOIPOBEPKH, CAaMOKOHTpOJIS IpoLecca M pe3yibTaTa peLICHHs
MaTeMaTUYECKOH 3a7aun;

NpeaABUACTbE TPYAHOCTH, KOTOPLIC MOI'YT BO3HUKHYTH IIpHU PCEIHICHHUH 3aJda4dd, BHOCHUTH
KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJIbTaTa MACSITEIBHOCTH IIOCTaBICHHON L€ U YCIOBUSAM,
OOBSICHSTH IMPUYUHBI JOCTHUXXCHUA HIIN HEAOCTHKCHHA LCJIN, HAXOIUTb OHH/I6Ky, JaBaTb OLCHKY
npUOOPETEHHOMY OTIBITY.



MNPEIMETHBIE PE3YJIBTATHBI
K koHI1y 00yuenus B 7 kjacce 00yJaromuiics MOJIyduT CIEAYIOIINUe TPeIMEeTHbIC Pe3yIbTaThl:

Yuciia 1 BbIYMCICHUS

BobimonHATh, coueTas YCTHBIE M NHUCbMEHHBIE TNPUEMBI, apu(METHUECKUE ACHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxoauTte 3HaYeHHS YMCIOBBIX BBIPAKEHUH, IPUMEHSTH pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COlEpKAIUX OOBIKHOBEHHBIE U IECATUYHbIE JPOOU.

[Tepexoauth OT OHON (POPMBI 3aMHMCH YUCEI K JPYroi (IpeoOpa3oBhIBaTh AECATUUHYIO IPOObH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO IECATUYHYIO
IpOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OKpyrisTh yucna.

BBINONHATE NPUKUAKY M OLEHKY pEe3yjbTaTa BBIUMCICHHH, OLEHKY 3HAQUYEHHUH YUCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENIEHSAMH C HATypaJIbHBIMH IIOKA3aTEIIMH.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemlate 1IpakTUKO-OPHEHTHPOBAHHBIE 3a/Jaud, CBS3aHHBIE C OTHOLUEHUEM BEJIMYHH,
IIPONOPLUOHAIIBHOCTBIO BEIMYNH, ITPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a1ad C
y4€TOM OrpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBath anreOpanyecKkyr0 TEPMHUHOJOTHIO M CHUMBOJIMKY, IPUMEHSATHh €€ B Ipolecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe nmpeoOpa3oBaHusl LEJNOr0 BBIPAKEHHST B MHOTOWIEH HPUBEICHHUEM MOJO0O0HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINOTHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYIEH, IPUMEHSATH
(dbopMyIibl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3iokKeHHe MHOTOYIEHOB HA MHOXKUTENH C IIOMOLIbIO BEIHECEHHSI 32 CKOOKH
00IIero MHOXUTEIS, TPYNIUPOBKYU ClIaraeéMblIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpuMeHATH MpeoOpa3zoBaHusi MHOTOYJICHOB JJIsl pEIIEHHs pa3IMYHbIX 33Ja4 U3 MaTeMaTHUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEH C HATypaJbHBIMU MOKa3aTeIsAMH JUIsl MpeoOpa3oBaHUS
BBIPAKCHU.

YpaBHeHNsS H HEPABEHCTBA

Pemate nuHEVHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, MPUMEHSS IpaBuia Iepexoaa OT
HCXOJIHOTO YPaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsATh, ABJISIETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPABHEHUN U X CUCTEM.

[TonGupate mpUMepsl Map YUCEll, SBJSIOUINXCA PEIIEHUEM JIMHEHHOTOo ypaBHEHUS C JBYMS
[IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM MIIOCKOCTU IpaUK JMHEHHOTO ypaBHEHUS C ABYMs IIEpEMEHHBIMU,
HOJIb3YSACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHEHUS.

Pemate cucTteMbl IBYX JMHEHMHBIX YpPaBHEHHMM C JBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBisTh U penaTh JUHEHHOE ypaBHEHUE I CUCTEMY JIMHEHHBIX YpaBHEHHI 110 YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U ITOJIy4YEHHBIN pe3yibTarT.



DOyHKIUHN

N300paxarh Ha KOOPJAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpJMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIOBbIE IPOMEXKYTKH Ha allreOpanveckoM si3bIKe.

OtMmedath B KOOPJIWHATHON TUIOCKOCTH TOYKH I10 33JIaHHBIM KOOPAMHATAM, CTPOUTH TpaduKu
nuHerHbIX GyHkiui. Ctpouts rpaduk GyHKINU y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (YHKIMI M3BECTHBIC 3aBUCUMOCTH MEXIY BETUYHMHAMH: CKOPOCTD,
BpEMsi, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOUMOCTbh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauth 3Ha4ueHre QYHKIIUU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil crnocod MpeacTaBiIeHHUs M aHaiu3a HHPOpPMAIMH, H3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHIy 00y4eHus B 8 Ki1acce 00yJarOIuiics MOIYUUT CICAYIOIINE TPEIMETHBIC PE3yIbTAThI:

Yuciia ¥ BbIYHMCIEHUSA

Hcnonp30BaTh HauyalbHbIE INPEICTABICHUS O MHOXKECTBE JECHCTBUTENBHBIX YHCEN MJIA
CPaBHEHHMsI, OKPYIJICHUS M BbIYMCIEHHUH, H300paxaTb JCHCTBUTENbHBIE 4MCIA TOYKAMH Ha
KOOpJAMHATHOM NPAMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHHU,
UCMONb3ysl HpU HEOOXOIUMOCTH KaJIbKYJIATOp, BBIIOJHATH IPeoOpa3oBaHUsl BBIPAKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb30BatTh 3anMcy OONBIIMX U MAJIbIX YMCEN ¢ HOMOILBIO JECATUYHBIX Apo0ei u cTeneHen
yucna 10.

Anredpanyeckne BbIPaKeHUSA

[IpuMeHsSTh MOHATHME CTENEHM C LEJIbIM [10Ka3aTelieM, BBINONHITh IPeoOpa3oBaHUs
BBIPAXCHUI, CONEPIKALIUX CTEIIEHU C LIETIBbIM IT0OKA3aTEIEM.

BbInonHATE TOX/1€CTBEHHBIE TPe0Opa30BaHUs pallOHATIbHBIX BbIPAKEHUI HAa OCHOBE MPaBUII
JIecTBUI HaJl MHOTOYJIEHaMH U alnreOpanyecKuMU ApoOsMu.

PacknagpiBaTh KBafipaTHBINA TPEXUJIEH HA MHOXKHUTEIH.

[TpuMmeHATH MpeoOpa3oBaHusl BBIPAKEHHUM Ui PEIICHUs Pa3iIMuYHBIX 3a/lad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHNs H HEPABEHCTBA

PemaTs nuHeliHbIe, KBaIpaTHbIE YPaBHEHMSI U palliOHAIbHbIE YPAaBHEHUS, CBOJAIIMECS K HUM,
CUCTEMBI IByX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

IIpoBOINTE IPOCTEHIINE HCCICAOBAaHUS YPAaBHEHHMM M CHCTEM YpAaBHEHUM, B TOM YHUCIE C
NpUMEHEeHHEeM rpauiyecKux MpeACTaBIeHUN (ycTaHaBJIMBATh, UMEET JIM ypaBHEHHE WM CHUCTeMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[TepexonuTh OT cOBECHON (hOPMYIMPOBKH 3a/1auM K €€ aredpandeckoil MOIeNu ¢ IOMOIIbIO
COCTaBJICHUSl YpPAaBHEHUS WIM CHCTEMbl YpaBHEHHWI, HMHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTy4YE€HHBII pe3ynbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIi CPAaBHEHHUS, OLIEHKH, PEIIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI, AaBaTh rpaQUuecKyro WIUTIOCTPALIMI0 MHOXKECTBA
pEILIeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHT

[ToHumaTh ¥ HMCMONB30BaTh (YHKIMOHAJIBHBIE MOHATUS M S3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003Ha4YeHUsI), ONPEENATh 3HAUeHHE (DYHKLIMU 10 3HAYEHHUIO apryMeHTa, ONpeNeNsiTh CBOMCTBA
byHKIMYU 0 €€ rpaduKy.

Ctpouts rpaduku 3J€MeHTapHbIX PYHKIMHI BUJA:
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y=k/X,y =X, y =Xy = x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOH (YHKIHH IO €&
rpaduky.

K xonmy oOyueHus B 9 KkJacce oOydarouiuiics TONXYYUT CJHEAYIONME MPEIMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA.

BeinonuaTe apudmMernueckue AEHCTBHS C palMOHAIBHBIMU YMCIAMH, COYETas YCTHbIE U
[MCbMEHHBIE IPUEMBI, BHIIIOJIHATH BBIUUCIICHUS C UPPAL[MOHATIbHBIMU YHCIAMH.

HaxonuTh 3HaueHus CTENEHEH C LENbIMU I0KAa3aTelsIMU M KOPHEH, BBIUUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKECHUMU.

OKpyIJsITh IEHCTBUTENIBHBIE YUCIIA, BBIIOIHATh IPUKUIKY PE3YJIbTaTa BBIUMCICHUH, OLICHKY
YHCJIOBBIX BbIPAKEHUH.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nuHeliHbIe U KBaJipaTHbIE YPaBHEHUS, YPAaBHEHUS, CBOJASAILIMECS K HUM, [IPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemats cucrembl ABYX JIMHEMHBIX YPaBHEHMH C JIByMsl NEPEMEHHBIMHU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

PemaTs TekcTOBbIE 3a/1auM aNredpanyecKuM crnocoOOM ¢ MOMOUIbIO COCTaBIEHUS YpaBHEHUS
VI CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBOaNTE IpPOCTEHINNE HCCICAOBAaHUS YPAaBHEHHMM M CUCTEM YpPAaBHEHHUM, B TOM YHUCIE C
IpUMEHEHHEM TrpauuyecKUX MpeICTaBICHUN (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WU CHUCTEMA
YpaBHEHUH pelLlIeHus], €CJIU UMEET, TO CKOJIbKO, U IIPOUEe).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, W300pakaTh pellIeHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemars crucreMbl TUHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJpaTHOE
HEPAaBEHCTBO, M300pa)kaTh PpELICHHE CUCTEMbl HEPAaBEHCTB Ha YHUCIIOBON MNpPSMOM, 3aluChIBaTh
pEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUH

PacnioznaBath yHKIIMU U3y4yeHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKH PacloIOkKEHHE Ha
KOOPJIMHATHOM MI0CKOCTU TpapuKoB (PyHKIMH
puna:y =k, y = kx+ b,y =kix,y=ax2 +bx+c,y=x3, y=Vx,y = |x|, =
3aBUCHUMOCTH OT 3Ha4eHHH K03()(PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIMH.

Crpouth M u300pakaThb CXEMAaTU4EeCKU TIpadUKu KBaJApaTHUUHBIX (DYHKLUI, OMHUCHIBATH
CBOICTBa KBaJipaTUUHbBIX (PYHKLUI 1O UX rpauKam.

Pacno3naBate KBajipaTUYHYIO0 (QYHKIUIO 1O (Gopmyiie, MIPUBOAUTH MPUMEPHI KBAAPATHUHBIX
GbyHKIMHI U3 peanbHON )XU3HH, (PU3HKH, TEOMETPUH.

YucinoBblie NOCTIE0BATEIBLHOCTH W MIPOrPecCUH

Pacno3naBaTh apupMeTH4EeCcKyl0 UM T€OMETPUYECKYI0 MPOTPecCHMHM MpH pPa3HBIX crocodax
3a/1aHusl.

BbINOMHATE BBIUMCIEHHUS C HCHOJB30BaHHEM (OPMYyN N-TO ujaeHa apudMeTHdecKkol u
TEOMETPUUECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbI MOCIEeI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM MJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YMCIIOBBIMM IOCJIEAOBATEIBHOCTSAMHU, B TOM YHCIE 33Ja4M U3
peasibHOM JKM3HHU (C HCTIONIb30BaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJOTHUIN).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC

No HaumenoBanue KonnuectBo yacon Dnekrponnsie (HdPOBLIE)

n/m | pasnenoBuTeM | Beero | Konrponsusie | IIpaktuueckue | 00pa3oBaTeIbHBIE PECypChI

MpOTrpaMMBbI paboThl paboThI

1 Yucna u 25 1 bubnmoreka [JOK
BBIUUCIICHHS. https://m.edsoo.ru/7f415b90
PanmonanbsHbie
qucna

2 AnreOpaundeckue 21 1 bubnuorexa [JOK
BBIPAKCHUS https://m.edso0.ru/7f415b90

3 YpaBHeHUs U 20 1 bubmuoreka [JOK
HEPaBCHCTBA https://m.edsoo0.ru/7f415b90

4 Koopaunats! u 24 1 bu6mmoreka [IOK
rpaduKH. https://m.edsoo.ru/7f415b90
OyHKIUU

5 [ToBTOpEHUE M 6 1 bubnunorexka [JOK
00o01eHne https://m.edsoo.ru/7f415b90

OBIIEE 102 5 0

KOJIMYECTBO

YACOBIIO

[TPOTPAMME

8 KIIACC

No HanmenoBanue KonuuecTBo yacos Onekrponnbie (UppoBbHIE)

n/n pa3ziesioB U TEM Bcero | Koutponbshbie | IIpaktuueckue | 0Opa3oBaTesIbHBIE PECYPCHI

IIPOrpaMMBbI paboThI palboThI

1 Yucna u 15 bubnunoreka [JOK
BBIYMCIICHHS. https://m.edsoo.ru/7f417af8
KBagparusle kopHU

2 Yucaa u / bu6nmoreka [JOK
BBIYHCIICHHUS. https://m.edsoo.ru/7f417af8
CreneHs C LEeNbIM
MOoKa3aTeaemM

3 AnreOpandeckue 5 1 bubnuorexa [JOK
BBIpAKEHUSI. https://m.edsoo.ru/7f417af8
KBanpatublii



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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TpEXWIECH

4 AnrebOpanueckue 15 1 bubmmoreka [JOK
BBIpAKECHUSI. https://m.edsoo.ru/7f417af8
Anrebpanyeckas
Ipo0b

5 YpaBHeHus u 15 1 bubmuorexa [JOK
HEPaBCHCTBA. https://m.edsoo.ru/7f417af8
KBanpatubie
YpaBHCHHUS

6 YpaBHeHus u 13 bubmuorexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
Cucremsl
ypaBHEHUH

! VYpaBueHus u 12 1 bubnuorexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
HepasencrBa

8 OyHKIUU. 5 bu6mmoreka [IOK
OCHOBHBIC TIOHSITHSI https://m.edsoo.ru/7f417af8

9 OyHKIWH. 9 bubnuorexka [JOK
YucnoBble GyHKITUH https://m.edsoo.ru/7f417af8

10 [ToBTOpEHME U 6 1 bubnnorexa [JOK
o6o0meHne https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO | 102 5 0

YACOB I1O

[TPOTPAMME

9 KUIACC

No HaumenoBanue KonnuecTBo yacos DnextponHbie (MUppPOBbHIC)

n/n pa3zeNnoB U TeM Bcero | Konrpomababie | [Ipaktndyeckue | 00pa3oBaTeNbHbBIE PECYPCHI

IIPOrPaMMBI paboThI paloThI

L Yucnan 9 bubnnoreka [JOK
BBIUMCIICHHUSI. https://m.edsoo.ru/7f419d08
JlericTBUTENBHBIC
qrcna

2 VYpaBHeHus u 14 1 bubmuorexa [JOK
HEpPaBEHCTBA. https://m.edsoo0.ru/7f419d08
YpaBHEHUsI C OTHOU
MepEMEHHOMN



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

13

14

VYpaBHenus u bubmuorexa [JOK
HEpPaBCHCTBA. https://m.edsoo0.ru/7f419d08
CucreMbl ypaBHEHHUI

4 VYpaBHenus u 16 bubmuorexa [JOK
HEpPaBCHCTBA. https://m.edso0.ru/7f419d08
HepaBencrtpa

5 OyHKIIH 16 bubmuorexa [JOK

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

6 Yucnosbie 15 bu6mmoreka [IOK
I0CJICI0BATEIbHOCTH https://m.edsoo.ru/7f419d08

/ [ToBTOpEHUE, 18 bu6mmoreka [IOK
00o0mieHwme, https://m.edsoo.ru/7f419d08
CUCTEeMAaTH3aIH
3HAHUM

OBIIIEE KOJIMYECTBO | 102

YACOB I10

[TPO'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» AnreOpa, 7 kmacc/ Hukonbckuii C.M., [ToranmoB M.K., Pemernukos H.H. u npyrue, AknuonepHoe
obmiectBo «M3narenscTBO «lIpocBenienue»

» AnreOpa, 8 kimace/ Hukonbckuit C.M., [ToranmoB M.K., Pemernuko H.H. u npyrue, AkiimonepHoe
obuiectBo «M3narenscTBO «lIpocBenienue»

» Anre6pa, 9 kinacc/ Hukonwsckuit C.M., [ToramoB M.K., Pemernukos H.H. u npyrue, AxunonepHoe
obmectBo «M3narenscTBO «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Anre6pa. Jlunaktuueckue Marepuainsl. 7 kiacc. YdyeOHoe nocodue ajst o0nieoopa3oBaTeIbHbIX
oprauusaiuii [Ipocsemenue Anreopa. Hukonbckuii C.M. u np. (7-9)

Anrebpa. Jlumaktuaeckue Marepuaibl. 8 kiace. Y4ueOHoe mocodue s 001meoopa3oBaTeIbHbIX
opraumsanuii [Ipocsemenne Anrebpa. Hukonbckuit C.M. u ap. (7-9)

Anrebpa. JInnaktudyeckue Matepuaisl. 9 kinacc. YuebHoe nmocodue 1yist 001eo0pa3oBaTebHbIX
opraumsanuii [Ipocsemienne Anrebpa. Hukonbckuit C.M. u ap. (7-9)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

HIxonbuerid mopran http://www.portalschool.ru
MaremMaTHKa B IIKOJIE — KOHCYJIbTAIIMOHHBIHN 1eHTp http://www.school.msu.ru
I'azera «Marematuka» U3narensckuii lom «IlepBoe centsiopsi» http://www.math.1september.ru

Enunas xomreknus mudpoBbix o6pasoBaTenbHbIx pecypcos: http://school-collection.edu.ru/
Marematuka B «OTKpbITOM KoJute/mkey: hitp://www.mathematics.ru/

Maremartuka B NmomMouib MKOJbHUKY U CTYACHTY (TCCTBI 10 MaTECMAaTUKEC on-line):
http://www.mathtest.ru/

OTKpBITHIN OaHK 3a7aHUl TT0 MaTemMaTuke (111 moAroToBku Kk [ MA):
http://mathgia.ru/or/gial2/Main/


https://www.chitai-gorod.ru/publisher/prosveshchenie-142899
https://www.chitai-gorod.ru/series/algebra-nikolskiy-s-m-i-dr-7-9-8109343
https://www.chitai-gorod.ru/publisher/prosveshchenie-142899
https://www.chitai-gorod.ru/series/algebra-nikolskiy-s-m-i-dr-7-9-8109343
https://www.chitai-gorod.ru/publisher/prosveshchenie-142899
https://www.chitai-gorod.ru/series/algebra-nikolskiy-s-m-i-dr-7-9-8109343
http://www.portalschool.ru/
http://www.school.msu.ru/
http://www.math.1september.ru/
http://school-collection.edu.ru/
http://www.mathematics.ru/
http://www.mathtest.ru/
http://mathgia.ru/or/gia12/Main/

