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MHNOACHUTEJBbHASA 3AIITUCKA

AnreOpa sBJIsSETCSs OJHUM U3 OMNOPHBIX KYypCOB OCHOBHOTO 00mero oOpa3oBaHHs: OHa
o0OecreynBaeT H3y4yeHUE APYTruX AUCIMIUINH, KaK €CTECTBEHHO-HAyYHOrO, TaK W TyMaHUTApPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOJUMO JUIS TPOJOJDKEHUS O00pa3oBaHUS W B TIOBCEIHEBHOW JKW3HHU.
Pa3BuTre y oOyuaromuxcsi HAy4HbIX MPEACTABICHUHN O MPOUCXOKICHUH U CYIIIHOCTH ajreOpandecKux
abcTpakuuid, crmocobe OTpaKeHUsT MaTEeMAaTHYECKON HayKOW SIBICHU M TPOIECCOB B NPUPOJE U
o0mIecTBE, pOJIM MAaTEMAaTUYECKOTO MOJCIUPOBAaHUS B HAyYHOM TIO3HAaHUM W B TPAKTUKE
crocoOcTByeT (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUSI M KAUECTB MBIILICHUS, HEOOXOUMBIX JJISt
ajlanTalid B COBpPEMEHHOM IudpoBoM obmiectBe. M3yueHue anreOpbl oOecreurMBaeT pa3BHTHE
yMeHHsI HaOJt0J1aTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUIHOCTH MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS U BBIBOJBL, (POPMYIHpPOBATH
yrBepxaeHus. OcBoeHHE Kypca anreOpsl 00ecreyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
o0yJaroImuXxcs: OHHM HCIONB3YIOT JACIYKTHBHBIE W WHAYKTHBHBIC pacCyXIeHHsS, 0000meHne u
KOHKpETH3aIuio, a0CcTparupoBanue u aHaioruro. OOydeHue anrebpe MpearnosiaraeT 3HAYUTEITbHBINA
00BEM CaMOCTOSITEIIFHOW JIEATEIIbHOCTH OOYYaIOILINXCS, MOITOMY CaMOCTOSATEIbHOE PEIICHHE 3a7a4
SBIIAETCA peanu3alreil 1eITeTbHOCTHOTO MPUHITUIA 00yUEeHHUS.

B crpyktype mporpammbl yueOHOro Kypca «Anredpa» ajisi OCHOBHOTO OOIIETro oOpa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJepKaTelIbHO-METOANYECKre JUHUM: «Uucia U BBIYUCICHUNY,
«AnreOpanueckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxmas w3 »THX
COJIep)KaTeIbHO-METOUUECKIX JIMHUM pa3BUBAE€TCSd Ha MPOTSHKEHUM TPEX JIET H3y4YeHHUs Kypca,
B3aMMOJICHCTBYS C OPYIMMH €ro JIMHUSAMU. B Xone u3ydeHus y4eOHOro Kypca OOydarommmcs
MPUXOJUTCS JIOTHUECKHU pPACCy’KIaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBs3M ¢
3TUM B TporpaMMy Yy4eOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3liesiax MaTeMaTHYeCKOTO OOpa3oBaHUS M CIIOCOOCTBYIOIIUE
OBJIQ/ICHUIO O0YYarOIMMUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHUECKOro s3bika. CoaepKaTeIbHOH |
CTPYKTYPHOI OCOOEHHOCTBIO YUeOHOT0 Kypca «Anredpay sBISeTCS ero MHTErpUPOBAHHBINA XapaKTep.

Conepxanne JuHUM «YUuUClia U BBIYMCICHUS» CIIY)KUT OCHOBOW ISl JAJIBHEUIIETO H3y4eHUS
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOMIMXCS JIOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHUS TTOJTH30BATHCS AITOPUTMAMH, a TAKXKE IPUOOPETECHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUISL TIOBCEJTHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHCIie HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C pAIMOHAJIBHBIMH M HWPPAIMOHAIBHBIMH YHCIaMH, (OPMUPOBAHHEM IPEICTaBICHUN O
JNEHCTBUTENFHOM 4YHCIIE. 3aBEpIeHHUE OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeJHEMY o0IeMy
00pa3oBaHUIO.

CopepxaHnue AByX anreOpanueckux JTUHUN — «Anredpanyeckue BhIPAKESHUsD U «Y paBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (HOPMUPOBAHHIO Y OOy4aromuXcs MaTeMaTHYeCKOro —armapara,
HEOOXOIMMOro 1S  pelIeHUs 3ajJad MaTeMaTHKH, CMEXHBIX [MpeIMETOB M  MPaKTHUKO-
OpUEHTHUPOBAHHBIX 3ajad. Ha ypoBHe ocHOBHOro oOiiero oOpa3oBaHHs Yy4e€OHBI MaTepuai
TPYNIHUPYETCS BOKPYT PallMOHANBHBIX BBIpaKEHUH. Anredpa NIEMOHCTPUPYET 3HAYEHHE MaTeMaTUKU
KaK sI3bIKa JUISI TIOCTPOCHUSI MAaTEeMaTHUECKUX MOJIEJIEH, ONMMCAHUsI TPOILIECCOB U SBICHUN PEaTbHOTO
Mupa. B 3amaunm oOydeHus anreOpe BXOIAT TaKke JalbHEWIee pa3BUTHE aITOPUTMHUYECKOTO
MBIIUICHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, JJIS OCBOCHHS Kypca HH()OpPMATHKH, W OBIJIAJCHHE
HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHue CHUMBOJNBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTBY.

Copepxanne (yHKIIMOHATIBHO-TpaUUECKON JTUHUM HAIEJICHO Ha MOJy4YeHUEe O00y4aroIUMUCS
3HaHUN O (YHKIMSIX KaK Ba)KHEUIIEH MaTeMaTHYEeCKONM MOJENU JJisi ONUCAHUS W HMCCIIECIOBAHMS
pa3Ho0Opa3HBIX MPOLECCOB U SBJICHUHN B MpuUpojae U olmiecTBe. M3ydyeHue marepuana crocoOCTBYET
Pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHS HCIOJIb30BAaTh PA3IMUHBIC BBIPA3UTEIBHBIC CPEACTBA S3bIKA
MaTeMaTUKH — CJOBECHbIE, CHUMBOJIWYECKUE, TpaduyecKkue, BHOCHT BKJIaA B (OPMHUPOBAHUE
MIPEJICTABIICHUI O POJIM MATEMATHKHU B PA3BUTHUN ITUBUIIH3AIUN H KYJIBTYPHI.



CormacHo y4yeOHOMY IIaHy B 7-9 kiaccax u3ydaeTcsi y4eOHbBIH Kypc «Anredpa», KOTOPHIH
BKJIIOYAET CIIAYIOIINE OCHOBHBIEC Pa3/ieibl colepkanus: «Uuciaa u BBIYUCICHUN», «ANredpandeckue
BBIpOXCHUS», «Y PaBHEHUS H HEPABEHCTBAY, « DYHKITUIY.

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 yvaca (3 gaca
B Heneno), B 8 kinacce — 102 gaca (3 vaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucaa u BIYUCTICHUS

JlpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, TMEPEX0] OT OAHON (hOpMBI 3amucH ApoOei K APYyrou.
[lonsiTe panuMoOHANBHOIO 4YHUCHIA, 3alKMCh, CPABHEHUE, YHOPSAIOYMBAHUE pPALMOHAIBHBIX YHUCEIN.
ApudpmeTnueckue OEHCTBUS C PallMOHAIBHBIMH YHCIaMU. Pemenne 3a1a4y U3 peajabHOM MPAaKTUKKA Ha
4acTH, Ha IpOOH.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeNIeM: ONpeAeiieHHe, IPeoOpa30BaHNe BHIPAKEHUI Ha OCHOBE
oTpezieNieHus], 3aMuch OOJIbIINX yucel. [IpoLeHThl, 3anuch MPOIEHTOB B BUJIE ApoOU U ApoOU B BHIE
IIPOLIEHTOB. TpY OCHOBHBIE 3374l Ha MPOLIEHTHI, PEILICHUE 3a]a4 U3 PEAIbHOM MPaKTUKH.

[IpumeHeHre NPU3HAKOB ACIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 00paTHasi IPOIIOPLUHUOHATBHOCTH.

AJsiredOpanyeckue BbIpPasKeHU s

[lepemeHHbIE, YHKCIIOBOE 3HAYEHUE BBIPAXKECHUS C IMEpeMEHHOW. J[lomycTumble 3HAaYCHUS
nepeMeHHbIX. [IpencraBieHe 3aBUCUMOCTH MEX]y BEJIMYUHAMU B Buae Qopmyisl. Beruncnenus mo
¢dopmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHHM, TOXKICCTBEHHO PAaBHBIC BBIPAKECHHS, MTPABHUIIA
mpeoOpa3oBaHus CyMM U TMPOU3BEACHHIA, MpaBUIa PACKPBHITUS CKOOOK U TMPUBEACHHS MOJOOHBIX
CllaraeMbIx.

CBoJiCTBa CTENIEHU C HATYPaJIbHBIM IIOKA3aTEIIEM.

OpHownenbl U MHorounaeHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTAHHE, YMHOXKEHHE
MHOro4JIeHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHMS: KBAaJpaT CyMMBI U KBaapatT pa3HocTH. Popmyna
Pa3HOCTH KBaApaToB. Pa3noxeHne MHOrOWIEHOB HA MHOKHTEIIH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, IpaBuja MpeoOpa3oBaHUsl YPABHEHMsS, PaBHOCHIBLHOCTH
YPaBHEHUH.

JInneliHOEe ypaBHEHHE C OJTHOM NEPEMEHHOM, YMCJIO KOPHEN JMHEHHOTO YPaBHEHHs, PEIICHHE
JUHENHBIX ypaBHEHHMI. CocTaBiIeHUE ypaBHEHUH IO YCJIOBHIO 3a1adM. PeleHue TEKCTOBBIX 3a7ad ¢
MOMOUIBIO YPABHEHU.

JIuHeiiHOE ypaBHEHHE C JByMs MEpeMeHHbIMH M ero rpadgux. Cucrema IBYX JHHEHHBIX
yYpaBHEHUH C IBYMs TIepeMeHHBIMH. Pemenne cuctemM ypaBHEHUH ClIOCOOOM MOACTaHOBKU. [Ipumepbt
pELIeHNs TEKCTOBBIX 3a7a4 C TIOMOIIBIO CUCTEM YPABHEHHM.

DOyHKIUHA

Koopaunata Toukn Ha mpsiMoil. YucnoBble npoMexyTku. PaccrosiHue Mexay AByMs TOYKaMU
KOOPJMHATHOU MPSIMOM.

[IpsmoyronbHas cucrtema KoopauHaT, ocu OX m Oy. Abcuucca W opauHAaTa TOYKH Ha
KOOpJAUHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX Gopmynamu. UteHne rpadukoB pearbHbIX
3apucumocteil. [lonstue ¢pynkumu. I'papux ¢pynkuuu. CBoiictBa QyHkimii. Jluneiinas ¢yHkuums, eé
rpaduk. I'paduk Gpyakiwm y = [X|. ['padudeckoe perieHne IMHEHHBIX YPABHEHUH U CHCTEM JIMHCHHBIX
YpaBHEHUM.

8 KUIACC

Yucaa 1 BBIYUCTICHUSA

KBanpatueiit kopenb u3 uwncna. I[lonstue o0 wuppanuoHaibHOM uucie. JlecaTudyHbIe
NpUONMKEHUST UppalMOHANbHBIX uHcen. CBOWCTBA apU(pMETHYECKHX KBAIpPAaTHBIX KOPHEH M HX
MPUMEHEHHE K MPeoOPa30BaHUIO YMCIIOBBIX BBIPAKEHH U BbIUKCICHUSIM. [IeHiCTBUTENbHBIEC YHCIIA.

Crenens ¢ 1enbpIM IOKazareaeM U e€ cBoiicTBa. CTaHgapTHas 3alllch YHUCTA.

AnreOpanyeckue BeIpaKeHUIAJITeOpanyecKue BbIPakeHust

KBagparsslil TpEXUIIEH, pa3JIoKEHUE KBAPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas Apodb. OCHOBHOE CBOMCTBO airedpanyeckoil npodu. CrnoxeHue, BEIYUTaHHE,
YMHO’KEHUE, IeJIeHHEe anredpanyeckux apooeil. ParimonanbHble BEIpaKeHUS U UX IPe0Opa3oBaHueE.

VYpaBHEeHUs U HEpABEHCTBAY pABHEHHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, popMyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOAAIIMXCS K IJMHEHHBIM U KBajapaTHbIM. [Ipocreiiine apoOHO-palMOHANBHBIC
YpaBHEHHUS.



I'padmueckas umHTEpHpeTanus ypaBHEHHH C JABYMS IEPEMEHHBIMM M CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IepeMEHHBbIMU. [IprMephl pelieHus CUCTeM HEIUHEHHBIX YPABHEHUN C IABYMs
IIEPEMECHHBIMHU.

Perrenne TeKCTOBBIX 33724 aJre0panyecKiuM CriocoOoM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM NepeMeHHON. PaBHOCHIBHOCTh
HepaBeHCTB. JIuHeliHbIe HEpaBEHCTBA € OJJHON NepeMeHHON. CHUCTEMBI TMHENHBIX HEPABEHCTB C OHON
MepPEMEHHOM.

OyHKIMU DYyHKIUHA

[lonstne ¢ynkumu. OOnacTe omnpeneneHUs M MHOXECTBO 3HaueHuil ¢yHkuuu. CrocoOsl
3aaHus QyHKITHA.

I'padux bynkuun. Utenue cBoiicTB GpyHkimu no e€ rpaduky. [Ipumeps! rpadukoB GyHKIHIA,
OTPAXKAIOIINX PEAIBHBIE IIPOLECCHI.

@DyHKIMM, OINUCHIBAIOLIME MPSIMY0 M OOpaTHYIO IPOINOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. @yuximn Y = X2, Y = X3, y = VX, y=|x|. Tpaduueckoe pemenne ypaBHEHHH W CHCTEM
ypaBHEHUH.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PanmonaneHele uncia, UppallMOHANbHbIE YKCia, KOHEUHbIE U OECKOHEUHbIE 1eCATUYHBIE TPOOH.
MHOXeCcTBO JEHCTBUTENBHBIX YUCEIl, AEUCTBUTEIbHbIE YKCIa KaKk OECKOHEUHbIE AeCATUYHBIE APOOU.
B3anMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JIEUCTBUTENIBHBIX YHACEN U KOOPJANHATHON
MIPSAMON.

CpaBHeHUE 1eUCTBUTENBHBIX YHCEN, apU(PMETUUECKUE IEUCTBUS C IEHCTBUTEIBHBIMHU YNCIAMH.

PazMepsl 00bEKTOB OKPYKAIOLIETO MUPA, JJIUTELHOCTh POLIECCOB B OKPYXKAIOIEM MHpE.

[TpubmxéHHOE 3HaUEHUE BEJIMYUHBI, TOYHOCTh NpuOmkeHus. Oxkpyriaenue yucen. [puknaka
U OLIEHKA PE3YJbTAaTOB BHIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASIIMUXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienune ypaBHEHMH, CBOISIIMXCS K KBaJpaTHbIM. bHKBangpaTHOeE
ypaBHeHHE. [IpuMepsl pelieHus ypaBHEHMM TPETbE M YETBEPTOM CTEIEHEH pas3jIoKEHUEM Ha
MHOXHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PerleHne TeKCTOBBIX 3a/ay anredOpanyecKum
METOJOM.

VYpaBHeHHE ¢ JABYMS TEpEMEHHbBIMH U ero rpaduk. PemieHume cucreM ABYX JIHMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU. PellieHne cucTeM IBYyX YpaBHEHHM, OHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpoil cremeHu. ['paduyeckas HHTepHpeTanys CUCTEMbl YpPAaBHEHHHA C JByMs
IIEPEMECHHBIMHU.

Perienue TeKCTOBBIX 3a7a4 aJre0panyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA M MX CBOICTBA.

PemieHne JMHEHMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PemieHue cuUCTEM JMHEHHBIX
HEPAaBEHCTB C OJHON TmepeMeHHOW. KBampaTHeie HepaBeHcTBA. ['paduueckas WHTEpHpETAIHS
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMECHHBIMH.

OyHKIMN DYyHKIUA

KBanpatnunas ¢pyukmms, e€ rpaduk u cBoiictsa. [Tapabona, KOOpAMHATE BEPIIMHEI apaboIbl,
0Cb CUMMETPHHU NapadoIbl.

I'paduku Gynkimii: y = kx, y =kx + b, y=k/x,y =x3,y= VX, y = |X| , 1 ux cBo¥cTBa.

Yucnoble ocae10BaTENbHOCTH YHC/I0OBBIE MOCIeJ0BATEIbHOCTH U MPOrPecCHH

[lonaTne 4YKMCIOBOW NOCIEAOBATEIBHOCTU. 3aJaHME IOCIEAOBATEIbHOCTH PEKYPPEHTHOM
dbopmynoii u hpopmynoi N-ro 4wieHa.

ApudmeTrueckas ¥ reoMeTpuydeckas nmporpeccur. @opMynsl N-To 4ieHa apupMeTHIeCKOr u
rE€OMETPUYECKON IPOTPECCUM, CyMMBI IIEPBBIX N UJICHOB.

N300pakeHre 4ICHOB apu(pMETHYECKOH UM TEOMETPHUYECKOW MpPOTrpeccMil TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBINA POCT. CJI0KHBIE POLICHTHI.



INJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IPOT'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE  pe3yJbTAaThl  OCBOGHHMS  HporpamMMbl  ydeOHOro  Kypca  «AnreOpa»
XapaKTepU3yIOTCSL:

1) naTpuoTyecKoe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOILIEHHUEM K JIOCTH)KEHUSIM POCCHUMCKMX MAaT€MaTUKOB U POCCUHCKON MaTEMaTHYECKOW IIKOJIBI, K
HCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKJIaJAHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOS3aHHOCTEH TIpakJaHMHA M pealu3allud €ero Ipas,
MPECTaBICHHEM O MAaTEeMaTHYECKUX OCHOBaX (YHKIMOHHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHMH,
MPOIIeAyp TPaKIAHCKOTO OOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIICHHIO
TUYECKUX MPOOJEM, CBA3AHHBIX C NMPAKTHYECKUM NPUMEHEHUEM JIOCTHKEHUH HayKH, OCO3HAHUEM
BaXXHOCTH MOPAJIbHO-3TUUYECKUX IPUHIUIIOB B JI€ATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIINTaHHE:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE B pEIIEHUH MPaKTHUECKUX 3aJad MaTeMaTH4eCKOMH
HaIPaBJIEHHOCTH, OCO3HAaHMEM BaXXHOCTM MAaTEMaTHUECKOro OOpa30BaHUs Ha MPOTSIKEHUU BCel
KHU3HM Ui YCHEIIHOW NpogeCCHOHANBHONW AEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIWBUAYAIBHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTN4eCKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K AMOLIMOHAJILHOMY M 3CTETUYECKOMY BOCIPUATHIO MAaTEMAaTHUYECKUX 0OBEKTOB,
3a/1a4, peIIeHNH, pacCyKACHHUM, YMEHHIO BUIETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 O3HAHMS:

OpUEHTAallMe B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS  YEJIOBEKa, MPHUPOAbl U  OOIIecTBa, MOHHUMAaHUEM
MaTeMaTHIeCKON HayKH Kak c(hephl YelOBEYECKON e TEIFHOCTH, TANlOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUI pa3BUTUS LIMBUJIM3ALMK, OBJIAJCHHEM S3bIKOM MAaTeMaTHKH M MaTeMaTU4YeCKOH KyJIbTYpOHl Kak
CPEJICTBOM TIO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEUIIMMHU HAaBBIKAMHU  HCCIEI0BATEIbCKON
NesITeTbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (popMHpPOBaAHHE KYJIbLTYPbI 3A0POBbS H 3MOLHMOHAJIBLHOIO
0J1aronoJyyus:

TOTOBHOCTBIO IMPHUMEHITh MaTeMaTUYECKHE 3HAHMS B HMHTEPECax CBOErO 3/I0POBbS, BEICHUSA
3I0pOBOrO 00pasza XHM3HHM (3I0pOBOE NUTaHHWE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHUH U OTABIXA,
perynsapHas (pu3nueckas akTUBHOCTD), C(pOPMHUPOBAHHOCTHIO HAaBbIKA PEQIIEKCUH, IPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOTI'0 K€ MpaBa JIpyroro 4eiloBeKa;

7) 3K0JI0THYECKOE BOCTIUTAHME:

OpHEHTAlell Ha NpPUMEHEHUWE MATeMAaTHYECKUX 3HAHUM A pelleHus 3aaad B 00JIacTH
COXPaHHOCTH OKPY>KaIOLIEeH cpe/ibl, INIAHUPOBAHUS IIOCTYIIKOB M OLICHKH UX BO3MOKHBIX I1OCIIEICTBUI
JUIsL OKPYXKAIOILIEH Cpe/bl, 0COZHAHUEM TJI00aTbHOI0 XapaKTepa 3KOJIOIMYECKHX MPOoOJIeM U MyTel Ux
peleHus;

8) aganTanusa K H3MEHAIMMCSH YCIOBHAM COLHAILHON M IIPHPOIHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBUSX HEONPEJECIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MIPAKTUUECKYIO JEATEIBHOCTD, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
IpUOOpETaTh B COBMECTHOM J€SATEIBHOCTH HOBBIE 3HAHNUS, HABBIKM M KOMIIETEHIIMM U3 OIbITA APYTHUX;

HEOO0XOAMMOCTbI0O B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM 4HciIe (HOPMYIHPOBATH WJIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCIE pPaHEe HEHU3BECTHBIX, OCO3HABaTh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThL CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TpeOylOIIMHA KOHTPMEP, KOPPEKTUPOBAaTh IpPUHUMAEMble pEHIEHUd U JCHCTBUS,
(GopMynMpOBaTh M OLICHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OMBbIT.



METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHHBEPCAIbHBIE YUeOHbIe 1eHCTBHS
Ba3oBble Jioruyeckue aeiicTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
HOHATHM, OTHOLICHUA MEXIy MOHATUAMH, (OpPMYIUpOBaTh ONpEeACNCHHUs MOHATUH,
yCTaHABJIMBATh CYIIECTBEHHBIN TNMPH3HAK KIACCU(UKAIMH, OCHOBAHUS /IS O0OOIICHHUS WU
CpaBHEHUsI, KpUTEPHH IIPOBOIUMOI0 aHAJIN34,

BOCIIPMHHUMAaTh, (HOpPMyJIUpOBaTh M IPeoOpa3OBbIBATh CYXKIEHHS: YTBEPAUTEIbHBIE M
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBIABIISITh MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTHBOpEYMs B (akTax,
JAHHBIX, HAONIONEHMAX M YTBEPXKACHUAX, Npe/ularaTb KpUTEpUU JUISl  BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUIL;

JieNlaTh BBIBOJBl C HCIOJb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M WHAYKTUBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOUEHNH 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTeIbCTBa MATEMAaTHUECKUX YTBEP)KICHHH (TpsSMbIE U OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEJIbHO HECJOXHbBIE JIOKa3aTeIbCTBA MAaTEeMAaTHYECKUX (DAKTOB,
BBICTPAWBaTh AapryMEHTAllMIO, NPUBOJIUTH TPUMEpPbl M KOHTPIPHUMEPH, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXIECHUS;

BbIOMpaTh croco0 pelieHus: yueOHoil 3a7aun (CpaBHUBAaTh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HanbOoJIee MOIXOAAINHA ¢ YIETOM CAMOCTOATENBHO BbIICJICHHBIX KPUTEPUEB).

Ba3oBrbIe uccienoBareaLCcKue AeiCTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICAOBATEILCKUN HMHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATH
BOIPOCHI, (UKCUPYIOIIHUE TPOTUBOPEYHE, MPOOJIEMY, CAMOCTOSTEIBHO YCTaHABIMBAThH
HCKOMOE U JaHHO€, (OPMHUPOBAThH TMIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3MIIMI0, MHEHHUE;
OPOBOJUTH 110 CAMOCTOSITCIbHO COCTaBJICHHOMY IUIaHY HECJIOKHBIA 3KCIICPHUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE TI0 YCTAHOBJIICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBeKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXKITY COOOIA;

CaMOCTOATENILHO (OPMYJIMPOBaTH OOOOIICHUS W BBIBOJBI 1O PE3yJbTaTaM IMPOBEIAEHHOTO
HAOJIOJICHNs, WCCIIEIOBAHUS, OIICHWBATh JOCTOBEPHOCTh TMOJYYEHHBIX PE3yJIbTATOB,
BBIBOJOB U 0000IIEHNIH;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH TPEATIOIIOKEHHS O €TO
Pa3BUTHUU B HOBBIX YCJIOBUAX.

PatGora ¢ undgopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M HM30BITOUHOCTH MH(GOPMALIMU, NAaHHBIX, HEOOXOIUMBIX MIJIsi
pelIeHys 3a/1a4y;

BbIOHMpaTh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UHGOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (hOPM MPEICTABIICHNS,

BbIOUpaTh (QopMy mpencTaBicHHUs HHPOPMAIMHM W WLTIOCTPUPOBATH pellacMble 3a7adu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 MX KOMOMHALIMSIMY,

OLICHMBATh HAAEKHOCTh HH(OPMALMM IO KPUTEPHSIM, MPEAJIOKEHHBIM YYUTEIEM WIH
c(hOpMyYIHPOBaHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIpUHHUMATL U q)OpMy.]'[I/IpOBaTB CYyXKIAC€HHUA B COOTBCTCTBUH C YCIOBUAMU U LEIAMU
oOIIeHMs, ICHO, TOYHO, TPAMOTHO BBhIpa)XaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TCKCTaxX, AaBaTb IIOACHCHHA II0 XOAY PpCHICHUA 3aJla4rd, KOMMCHTHPOBATH HOJ'Iy‘-IeHHI)H\/’I
pe3ynbTarT;

B XO0j€¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI,
pemaeMOI‘/'I 3aaa4M, BbICKA3bIBATb NACHU, HAICJICHHBIC HAa MTOUCK PCHICHUSA, COITOCTABISITH CBOU
CYXKIEHUS C CYXKICHHSAMHU JPYrUX YYaCTHHKOB JHajiora, OOHApyXWBaTh pasjHyue H
CXOJICTBO MO3UIUH, B KOPPEKTHOH opMe (GOpMyITHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;



® TMPEACTaBIATH pE3YNbTaThl PpEHICHHUs 3aJadyd, SKCIEPUMEHTa, HUCCIEOBAHMS, IPOEKTa,
CaMOCTOSITEIGHO BBIOMPATh (opMaT BBICTYIUICHHS € YYETOM 3a7ad MPE3CHTAMA U
0COOEHHOCTEH ayAUTOPUH;
® T[IOHMMAaThb U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYaJIbHOW pabOThl IpH
pelieHnn yueOHBIX MaTEeMaTHICCKUX 33]1aY;
® TMPUHUMATHh 1I€Jb COBMECTHOM JESATENBHOCTH, IUIAHUPOBATH OPraHU3AIUI0 COBMECTHOMU
paboThI, pacupenesiaTh BHILI padOT, JOTOBAapPHBATHCS, OOCYKIATh MPOIECC M PEe3yiIbTaT
paboThl, 000011aTF MHEHHSI HECKOJIBKUX JTIOJICH;
® y4yacTBOBaTh B TIpYMIOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHSIMH, MO3TOBBHIC
MITYPMBI U JIPYTHE), BBIOJHATH CBOIO YacTh PabOTHI M KOOPAUHHPOBATH CBOM JICUCTBHUS C
OpYTMMH 4YJI€HAMH KOMAaHJbI, OLIEHWBATh KaueCTBO CBOETO BKIaJa B OOIIMN MPOIYKT MO
KpUTEpHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOJICHCTBHSI.
PerynsiTuBHbIE YHHBepPCAJbHbIE YUeOHbIe JAeiicTBUS
Camoopranuzanus:
® CaMOCTOSATEIHHO COCTABIATH ILJIaH, alTOPUTM PEIIeHHs 3a7a4d (WM €ro 4acTh), BEIOMpATh
crnocob pemeHuss ¢ y4€TOM HUMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEUICHUH C yUETOM HOBOM MH(pOpPMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJJIEKT:
® BIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpollecca M pe3yibraTa PElICHHS
MaTeMaTHYEeCKOM 3a/1auu;
® TMpeABHAETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH pEIIEHWU 3a/Jaud, BHOCHUTDH
KOPPEKTHUBEI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HAMJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIEHUBaTh COOTBETCTBUE pe3yJbTaTa MAESATENIbHOCTH IMOCTaBICHHONM LEAH U YCIOBUSM,
OOBSCHATh TPUYMHBI JOCTYDKEHUS WJIM HEAOCTHIKCHHS IIEJH, HAXOAUTh OIIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI

K xonIty 00y4ueHus B 7 kjacce 00yJaromuics MOTYIUT CICIYIONTUE TIPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BbIYUCICHUSA

BbimonHsaTe, coderas YCTHbIE W TNHCbMEHHbIE MPUEMBI, apuMeTHYecKue JeHCTBUS C
palMOHAaIbHBIMU YHCIIAMHU.

Haxoauth 3HaueHUs YMCIOBBIX BBIpAXEHHUH, MPUMEHSITh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAUCHHUH JPOOHBIX BBIPAKEHUH, COIEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH.

[TepexoauTs OT OJTHOM (HOPMBI 3aNTUCH YUCEN K Apyroi (mpeoOpa3oBhIBATh IECSITHYHYIO IPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO IPOOBb).

CpaBHUBaTh U YIOPSAI0UYMBAThH PallMOHAJIbHBIE YHCIIA.

OxpyryaTh yucia.

BbINOMHATE NPUKUIKY W OLEHKY pe3yibTaTa BBIYUCICHUN, OLEHKY 3HAUE€HUN YHCIIOBBIX
BbIpaKCHUI. BBINOMHATE 1€MCTBUS CO CTENIEHSAMHU C HATYpaJbHBIMU [TOKA3aTEISIMU.

[TpuMeHaTh MPU3HAKU JEIUMOCTH, Pa3I0kKEeHHEe Ha MHOKUTEIHN HATypaIbHBIX YHCE.

Pemartp mnpakTUKO-OPMEHTHPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOIIEHUEM  BEJIMYMH,
MPOMOPLUHUOHAILHOCTHIO BEJIMYHMH, MPOLEHTAMHU, MUHTEPIPETUPOBATH PE3ylbTaThl pEIICHHs 3a1ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPHUBAEMBIX OOBHEKTOB.

AsredOpanyeckne BbIpasKeHUsI

Hcnonb30BaTh anreOpanveckyo TEPMHHOJIOTHIO M CHUMBOJHKY, MPUMEHSATH €€ B Ipolecce
OCBOEHHS y4eOHOr0 MaTepHana.

Haxonuts 3HaueHus: O0yKBEHHBIX BBIPAKEHUIN NPU 33JIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

Brmonnate npeoOpa3oBaHUs LENOT0 BBIPAXXEHUS B MHOTOWIEH MPUBEACHUEM MMOAO0HBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BhHIMOTHATE YMHOXEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTOYIEHAa Ha MHOTOWIEH, IPUMEHATh
(dbopMyIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.



Ocy1ecTBIATh pa3iokKeHNe MHOIOWIEHOB Ha MHOXKUTENIN C MOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXHTEJSL, TPYINITUPOBKHU CIIAraeMbIX, IPUMEHEHHS (OPMYIT COKPAIIEHHOTO YMHOXKECHHS.

[IpumensaTs npeobpa3oBaHKMs MHOTOWIEHOB JUIsl PEIEHMs pa3IMYHbIX 3a]a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peaIbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH C HATypaJlbHBIMU IOKa3aTeNIIMU Ul IpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI U HEPABEHCTBA

Pemiate nuHeiliHBIE ypaBHEHHsS € OJHOM IEPEMEHHOW, NPUMEHSS NpaBWia IMEpPexoaa OT
HCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, SBIISETCS 1M YUCIIO KOPHEM ypaBHEHHUS.

[IpumensTh rpaduveckue METOAbI IPH PEIICHUN JTMHEHHBIX YPAaBHEHHUHA U UX CHCTEM.

[lonOuparhs npumepbl map 4ucel, SBISIOIUXCA PELICHUEM JIMHEHMHOro ypaBHEHHs C JIByMs
[IEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHON IUIOCKOCTH T'padUK JIMHEHHOIO ypaBHEHUS C ABYMS IE€PEMEHHBIMH,
MOJIB3YACh TPpaUKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUS.

Pemarp cuctembl AByX JMHEHHBIX YpAaBHEHMH C JBYMS IIEpEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKH.

CocTaBiATh U pelaTh JMHEHHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIIOBUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NIOJYYECHHBIN PE3YJIbTaT.

DOyHKIUH

N300pakaTh Ha KOOPAWHATHON MPSMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJAHHATaM,
JIy4M, OTPE3KHU, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIE MPOMEKYTKH Ha aIre0pandyeckoM s3bIKe.

OTmeuyaTh B KOOPJMHATHOM IJIOCKOCTU TOYKH IO 3a/laHHBIM KOOpAMHATaM, CTPOUTH rpaduku
TUHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKIMU Y = [X].

OnuceiBaTh ¢ MOMOIIBIO (DYHKIUI H3BECTHBIE 3aBHCHUMOCTH MEXIY BEIMUYMHAMHU: CKOPOCTH,
BpEMsl, PACCTOSIHUE, LI€HA, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTEIBHOCTh, BpeMs, 00bEM paboThI.

Haxoauts 3HaueHue GyHKIUM 110 3HAYEHHIO €€ apryMeHTa.

[lonumats rpaduyeckuii crnoco0 NpeACTaBICHUS M aHanW3a WHGOpPMAlUU, W3BIEKATh U
MHTEPIPETUPOBATh UH(POpMALHIO U3 TpadUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy o6yuenus B 8 kiaacce o0ydaromuiics MoyqyuT CiIeIyloNue MpeIMeTHbIE pe3yIbTaThl:

Ymucia v BbIYHMCTICHUS

Hcnonp30BaTh HadajlbHBIE IPEACTABIECHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN JUIA
CpPaBHEHMs, OKPYIJIEHHMS U BbIUMCICHHUH, W300pa)kaTh JACHCTBUTENbHBIE YHCIA TOYKAaMU Ha
KOOPJAMHATHOU IIPSIMOMA.

[IpumeHATh NOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWUTh KBaJpaTHblE KOPHH,
UCTONB3ysd TpPU HEOOXOAMMOCTH KaJlbKYJIATOp, BBIIOJHATH NPeoOpa3oBaHUs  BBIPAKECHUH,
COJleprKallluX KBaJpaTHbIE KOPHU, HCIIONb3Yys CBOMCTBA KOPHEH.

Mcrionb30BaTh 3amycy OOJBIIMX M MAJIbIX YUCEI C MOMOILBIO JAECATHYHBIX Apo0eit u cTeneHeit
gucina 10.

Auredpanyeckue BbIPaKeHUS

[IpuMeHATh MOHSTHE CTENIEHU C LIEIbIM MI0Ka3aTeNIeM, BBIITOIHATh IPE00pa30BaHUs BEIpaXKEHU,
COJZIEpIKALUX CTEIIEHHU C LEJIbIM I10Ka3aTeIeM.

BBINoHATE TOXIAECTBEHHBIE NMPE0Opa30BaHMs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE IPAaBUII
JNEUCTBUI HAJl MHOTOYWICHAMH U aJIreOpandecKiuMH TPOOSIMHU.

PackiagpiBaTh KBapaTHBIN TPEXUIICH HA MHOKUTEIIH.

[IpumenaTs npeoOpa3oBaHMs BBIPAXKEHUH Ul PELICHMs] pa3IUYHBIX 3a/1ad U3 MaTeMAaTHKH,
CMEXHBIX ITPEIMETOB, U3 PEaIbHON IPAKTHKH.

YpaBHeHNS U HEPABEHCTBA

Pematp nuHElHbIE, KBaJPATHBIE YPAaBHEHUS U PAllMOHAJIbHBIE YPABHEHMSI, CBOLAIIMECS K HUM,
CUCTEMBI IBYX YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

IIpoBoauTh mpoCTEMIINE HCCIENOBAaHUS YPAaBHEHUN U CHUCTEM YpPaBHEHHUH, B TOM 4YHUCIE C
MpPUMEHEHHEM TpapuuecKuX NpPEACTaBICHUN (YyCTaHABIMBATh, UMEET JHM YpaBHEHHE WM CUCTEMa
YpaBHEHUH pEIICHUs, €CIIM UMEET, TO CKOJIbKO, U TTPoYee).



[lepexoauTs OT ciioBeCHOU (POPMYIHPOBKH 3aauu K €€ anreOpandeckol MOJEIH C MTOMOIIBIO
COCTaBJICHUS] YPABHEHUS WIIM CUCTEMbI YpaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM
3aJauu MOJy4YEHHBIN pe3ybTar.

[IpuMeHSTh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHHUS, OICHKH, pEUIaTh JIMHEHHbIC
HEPaBEHCTBA C OJIHOM MEPEeMEHHOW M UX CHUCTEMBbI, JaBaTh rpaUUYecKyr0 WIIHOCTPALMIO MHOXKECTBA
pelIeH HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUHA

[lonumaTh W UCTONB30BaTh (PYHKIIMOHAIbHBIE MOHATUS M S3BIK (TEPMHHBI, CUMBOJIMYECKHUE
0003HaueHMsI), OMpeAessATh 3HaueHUe (YHKUMU [0 3HAUYEHUIO apryMeHTa, OIpEessTh CBOMCTBA
byHKIMH 110 €€ rpaduKy.

Ctpoutb rpaduku 3J€MEHTapHbIX (PYHKIUHI BUJA:

y=k/X,y=x2,y=x3,y = |X|, ¥ = VX, OIIHCBIBATH CBOICTBA YNCIOBOH (YHKIHH 110 e rpaduKy.

K koH1y 00yuenus B 9 kiaacce o0ydaroIuiics MOIyyuT CIeIyIOLue peIMETHbIE Pe3yIbTaThl:

Yucaa u BbIYMCIEHUS

CpaBHMBATh U yIOPSI0OYUBATh PALlMOHATIBHBIE U UPPALMOHAJIbHBIE YUCIIA.

BemmonnsaTe apudmMernueckne OEMCTBUS C paAlMOHATBHBIMH YHCIAMH, COYETas YCTHBIE H
MUCbMEHHBIE IPUEMBI, BHIIOIHSTH BEIYUCIICHUS C HPPALIMOHAIEHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHHs CTeNeHEH ¢ [eIbIMH TOKa3aTelsIMH U KOPHEH, BBIUMCIATH 3HAYCHHS
YHUCIIOBBIX BBIPAYKCHHH.

OKpyTIsTh EHCTBUTENBHBIC YHCIIA, BBITIOIHITH MPHUKHUIKY pPE3yJbTaTa BBIYMCICHUH, OICHKY
YHUCIIOBBIX BBIPAYKECHHH.

YpaBHeHUS] H HEPABEHCTBA

Pemiate suHeiiHble M KBajpaTHbIE ypaBHEHMs, YpaBHEHMs, CBOJSLIMECS K HUM, MpocTeiiue
IpOOHO-palliOHANIbHBIE YPaBHEHUS.

Pemate cucTteMbl ABYX JMHEWHBIX YpaBHEHHMH C JIByMS NEPEMEHHBIMM W CHCTEMBI JBYX
YpaBHEHHI, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISICTCS JINHEIHBIM.

Pemrate TekcTOBBIE 337auM aNredpanyueckuM CIOCOOOM C MOMOIIBIO COCTABIICHUS ypaBHEHHS
WJIA CUCTEMBI JIBYX YPaBHEHHIA C IBYMsI TIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiiline UccnenoBaHUS YpPaBHEHUH M CHCTEM YypaBHEHUH, B TOM 4YHCIE C
MpUMEHEHHEM TpauuecKuX MNpeACTaBICHUH (yCTaHABIMBATh, UMEET JIH YpaBHEHHE WIH CHCTEMa
ypaBHEHUH pEIICHUs, €CIIH UMEET, TO CKOJIBKO, U IPoYee).

Pemrates nMHE#HBIE HEPaBEHCTBA, KBAaIpaTHbIC HEPABEHCTBA, N300pakaTh PEIICHHE HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIUCHIBATH PEIICHHUE C IIOMOIIBI CUMBOJIOB.

Pemate cucTteMbl JTMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaJIpPaTHOE
HEPaBEHCTBO, HM300pa)kaTb pELICHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPAMOM, 3amuchIBaTh
peleHne ¢ IOMOIIBI CUMBOJIOB.

Vcnionb30BaTh HEPaBEHCTBA NP PEIICHUH Pa3IMYHBIX 33/a4.

DOYyHKIUHA

Pacno3naBate (yHKIMHM H3y4eHHBIX BHJOB. llOKa3bIBaTh CXEMAaTHUECKH DACIIOJIOKEHHE Ha
KOOPAMHATHOM MJI0CKOCTH TpadukoB GyHkiwmi Buga: y =KX,y =kx + b,y =k/x,y =ax2 + bx +c,y =
x3, y =X, Y = ||, B 3aBECHMOCTH OT 3HaUYeHHiT KO3((HUIMEHTOB, OIHCHIBATH CBONCTBA (YYHKIIHIA.

Crpoutb 1 n300pakaTb CXeMAaTUYECKH I'pa)UKK KBaJPaTUUHBIX (YHKLUH, ONMCHIBATh CBOMCTBA
KBaJpaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacno3HaBate KkBaapaTHuHYIO (QYHKIMIO 1O (GopMmylie, NMPUBOJUTH MPHUMEPHl KBaJpaTHYHbBIX
(GyHKUIMH U3 peanbHON KU3HH, GU3UKU, TEOMETPHUH.

YucJi0BbIE MOCJI€10BATEIbHOCTH H IIPOTPecCHHU

Pacno3naBate apupMeTHYECKyl0 M TEOMETPUYECKYI0 IPOTPECCHMH MpH pa3HbIX crocobax
3alaHMs.

BbINOTHATE BBIUKCIEHUS C UCHOJIb30BaHUMEM (GOpMYyT N-TO 4WieHa apUPMETHUYECKOH U
reOMETPUYECKO Mporpeccuii, CyMMBbI EPBBIX N YJIEHOB.

N300pakaTh YIEHBI OCIEI0BATEIHPHOCTA TOYKAMH Ha KOOPMHATHON TUIOCKOCTH.

Pemrate 3amaun, cCBA3aHHBIE C YUCIOBBIMHM IOCJIEIOBATEIbHOCTAMHU, B TOM YHUCIE 3a/a4d W3
peabHOM JKM3HU (C UCTIONB30BaHUEM KaJIBKYIISTOPa, IU(POBHIX TEXHOJIOTHH).
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TEMATHYECKOE INTAHUPOBAHHUE
7 KUIIACC

KounyecTBo 4acoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM (uudpossbie)
Ne n/m Konrpoasubie | IIpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
1 Yuciaa 1 BEIYUCIIEHN. PaliioHaIbHbIE o5 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
2 AnrebpandyecKkue BhIPaKCHHS 27 1 https://m.edsoo.ru/7f415690
bu6mmoreka [IOK
20 1
3 ¥ PABHEHI H HEPABeHCTBa https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
4 Koopunarst u rpaguicn. @yniuin 24 1 https://m.edsoo.ru/7f415b90
bu6nmmoreka [IOK
5 I1 6 1
osTopettie it odobuerie https://m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0
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8 KUIACC

KosmnuectBo yacos JJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Konrpoasubie  IIpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcsl
1 q K « 15 bubmuorexa [IOK
ucia v BeuucieHus. KBaapatHeie KOpHU https://m.edsoo.ru/7f417af8
5 Uucna u Beranciienns. CTeneHb ¢ MeJIbIM 7 bubnuorexa [IOK
MOKa3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BhIpaXKEeHU. 5 1 bubnuorexa LIOK
KBaaparHsiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIpaKEHUS. 15 1 bubmuotexa [IOK
AureOpanueckas 1pooOb https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBa. KBagpaTHbie bubnunoreka [IOK
) 15 1
ypaBHCHHS https://m.edsoo.ru/7f417af8
VYpaBHenust u HepaBeHCTBa. CHCTEMBbI bubnnoreka [IOK
6 . 13
ypaBHEHHIA https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 .H 12 1
VYpaBueHus u HepaBeHcTBa. HepaBeHCcTBa https://m.eds0o.ru/7f417af8
8 Oynkimn. OCHOBHBIE TIOHITHS 5 bubmorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
9 o Y 9
yHiH. Sucsonbie (yHKLH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 6 1
OBTOpCHHE 1 0000meHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5) 0
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBo 4acoB
Nen/m | HaumeHoBaHMe pa3/1e/ioB U TeM NPOrPaMMBbI K I JJICKTPOHHEIE (HPPOBLIC)
0 pa3x porp Beero OHTPOJIbHbIE PaKTHYECKHE 00pazoBaTelbLHBIE Pecypehbl
padoThI padoTbI
1 Yucna v BeruucieHus. JleCTBUTENbHBIE YHCIIA 9 bubmorera [IOK
' https://m.edsoo.ru/7f419d08
2 VYpaBHeHUs 1 HEpABEHCTBA. Y PaBHEHUS C OJJHOMI 14 1 bubnuoreka [IOK
HepEeMEHHON https://m.edso0.ru/7f419d08
. bu6nuorexa [IOK
3 VYpaBHenust u HepaBeHCTBA. CHUCTEMBI YpaBHEHUM 14 1 https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bu6nmmoreka [IOK
> DymicwH 16 L https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
6 YucioBbie IOCIICIOBATEILHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 HOBTOPeHI/Ie, 00001IeHHe, CUCTEMATH3AINS 18 1 https://m.eds00.ru/7f419d08
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 6
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