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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OIHMM U3 OIOPHBIX KypCOB OCHOBHOTO o0OIIero oOpa3oBaHUs: OHa
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTAapHOT'O
IUKJIOB, €€ OCBOCHUE HEOOXOMMO VISl TPOJIOJDKCHUSI 00pa30BaHUs U B MOBCEAHEBHOMN YKU3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEJICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MATEeMAaTHYEeCKOW HAayKOW SBJICHUH U
MPOILIECCOB B TPUPOJC M OOIIECTBE, POJIM MATeMaTHYeCKOTO MOJICIIUPOBAHUS B HAaYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB
MBIIIUICHUS, HEOOXOAUMBIX JI aJalTalud B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydeHue
anreOpsl oOecreunBacT pa3BUTHE YMEHHUSI HAOII01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTU MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTh CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHJIyKTUBHBIC PACCYXKICHUS, 0000IICHHE M KOHKPETU3AIMI0, a0CTparMpoBaHHWE U aHAJOTHUIO.
OOyuenue anrebpe MpeArnosiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEILHOW JIESTEIBHOCTH
O0ydJaroImuxcs, TMO3TOMY CaMOCTOSITEJIbHOE —peIlleHHe 3a7ad  sBISCTCS — pealn3aluei
ACATCIIBHOCTHOI'O IMpUHIWIIA 06y’~I€HI/I$I.

B cTpyktype mporpammbl yueOHOTO Kypca «AmnreOpay» Jjii OCHOBHOTO OOIIEro oOpa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYEeCKAe JTUHUN: «YuClia W BBIYHACICHUS,
«AnreOpanyeckre BhIpAXCHUS», «YPaBHCHHUS W HepaBeHCTBay, «DyHkmwwm». Kaxmas w3 3tux
COJIepKATEITbHO-METOIMYCCKUX JIMHUN pa3BUBACTCS Ha MPOTSHKCHUU TPEX JIET U3YUSHHs Kypca,
B3aMMOJICHCTBYS C JPYTUMHU €ro JTUHHUAMHU. B Xone m3ydeHust ydyeOHOTo Kypca 0O0ydaromumcs
MIPUXOJUTCS JIOTHYECKH PACCYKIaTh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3H
C 9TUM B TporpamMMmy y4eOHOTO Kypca «AnredOpay» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX paslellax MaTeMaTH4ecKOTo o0pa3oBaHHS U
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
si3bika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sSBISETCS
€ro MHTErPUPOBAHHBIN XapaKTep.

ConepmaHI/Ie JMHIM «Yuciia ¥ BBEIYKCICHUSI CIIY)KUT OCHOBOH JIIA ,I[aJ'IbHCfIH.ICFo HN3Y4YCHUA
MaTCMaTHKU, CHOCO6CTBy€T Pa3BUTHIO y 06yqa}0mnxc;1 JJOTHYCCKOT'O MBbIIIJICHUA,
(bOpMHpOBaHI/IIO YMCHHSA I10JIb30BATHCA aJITOPUTMAaMM, a TAKXKE HpI/IO6pCTeHI/II-O IMPAKTUYCCKUX
HAaBBIKOB, HCO6XOI[I/IMBIX JUISL TIOBCEIHEBHOM JKU3HU. Pa3BuTHE MOHATHUS O YMCIIE Ha YPOBHE
OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I CBsA3aHO C pallMOHAJIbHBIMHU W HUppallHuOHAJIbHBIMHU YUCIIAMH,
q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ (6] HeﬁCTBHTeHLHOM YHUCIJIC. 3aBCpI_HCHI/IC OCBOCHHUS YHCIIOBOH
JIMHHUU OTHECCHO K CPCAHCMY 061ueMy O6paSOBaHI/IIO.

Copnepxanue IByX ajireOpandeckux JIMHUN — «AnreOpanyeckue BbIpRXXEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYET (OPMHUPOBAHMIO Yy OOYYAIOIIUXCS MATEeMAaTHYECKOIo ammapara,
HEOOXOAMMOTo JJIsi pelleHUs 3aJad MaTeMaTHKH, CMEXHBIX MpPEIMETOB U IPaKTHUKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro o0uero oopa3oBaHHs Y4eOHBIH MaTepHai
IPYNIUPYETCs BOKPYT PpalMOHANbHBIX BBIpaXEHUH. Anredpa JI€MOHCTpUpPYET 3HadYeHUE
MaTeMaTHUKU KaK SI3bIKa U MOCTPOEHUS MATEMATHUUYECKUX MOJENIEH, OMMCAHMsS NPOLIECCOB U
SBJICHUH peasibHOro MHpa. B 3amaun oOyueHus anreOpe BXOAAT Takxke AajbHEMIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHHMS Kypca
uHGOpMATUKHU, W OBJAJEHHE HaBBIKAMU JEIyKTUBHBIX paccyxjaeHuil. IIpeoOpaszoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOpaKEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPUYECTBY.



Conepxxanne (pyHKIMOHATBHO-TPApUUECKON JTMHUU HALIEICHO HA TOIyYeHHE OOydJaromuMUCs
3HaHMI O (DYHKIHSIX KaK BaXHEHIIEH MaTeMaTHUECKOW MOJETH JUTsl OTIMCAHMS U MCCIICTOBAHUS
pa3sHOOOpa3HBIX TPOLECCOB UM SBJICHMI B mpupoje Hu oOmectBe. M3ydyenue wmarepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYUYAIONIMXCS YMEHHS HCIIOJIb30BATh PA3IMYHBIC BBIPA3UTCIILHBIC
CpelCcTBa f3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKIIAJ B
(hopMHpOBaHKE MTPEACTABICHUA O POJIM MATEMATHKH B Pa3BUTUH IUBHIIN3ALNUN U KYJIbTYPHI.

CornacHo y4eOHOMY IutaHy B 7-9 Kkiaccax u3ydaercs y4eOHBIH Kypc «Anredpa», KOTOPBIH
BKIIIOYAET CIIEAYIOIIME OCHOBHBIC pa3feibl cojepkaHus: «Uucna ©  BBIYHCICHUS,
«AnredpanyecKue BHIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3ydenne yueOHoTO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kiacce — 102 gaca (3 gaca
B Heneno), B 8 kimacce — 102 gaca (3 vaca B Henenio), B 9 kinacce — 102 yaca (3 yaca B He/Ieo).

COJEPKAHUE OBYYEHUA

7 KJIACC

YucJia 1 BLIYUCTICHUA

JlpoOn OOBIKHOBEHHBIC W JCCATHYHBIC, MEPEX0] OT OAHOW (POpPMBI 3amuch ApOoOEH K APYTou.
[TonsiTHEe palMOHANBHOTO YHMCIA, 3aMUCh, CPABHEHUE, YMOPSAJOUYMBAHUE PALlMOHATIBHBIX YHUCEIL.
ApubmMernueckne ACHCTBUS C palMOHAIBHBIMUA YHCIaMU. PemieHwe 3amad W3 pealbHOU
MIPaKTUKU Ha YacTH, Ha APOOU.

CreneHs ¢ HaTypajJbHBIM IIOKA3aTCJIEM: OIIPEACICHUE, npeo6pa30BaHHe BBIpa)I(eHHI;’I Ha OCHOBC
OIIPCACIICHU, 3allCh OOJIBIINX YHCETL. HpOHeHTBI, 3aIIMCh IPOUCHTOB B BUC ,Z[pO6I/I nu ,Z[pO6I/I B
BHUAC IIPOLICHTOB. TpI/I OCHOBHEIC 3a1a4Md Ha IIPOLCHTHI, pCIICHUE 3a1a4 U3 peanLHoﬁ ITPAaKTHUKH.

[IpumeHeHue MpU3HAKOB JAETMMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.
AsredOpanyeckue BbIpasKeHU sl

[lepemenHble, 4YHCIOBOE 3HAYEHHE BBIPAKEHUS C TMepeMeHHOW. JlomycTuMble 3HAaYEHUS
nepeMeHHbIX. [IpeicTraBieHue 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BHAE (POPMYIIBL
Boruncnenus no dopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPa)KEHUI, TOKIECTBEHHO PaBHbIC
BBIPKEHUS, MIpaBUIa MpeoOpa3oBaHsl CyMM M MPOW3BEIECHUH, MpaBHUiia PACKPBITUA CKOOOK U
MIPUBEACHUS MTOJOOHBIX CIaraeMbIX.

CBoliCTBa CTEIICHHU C HATypaJIbHBIM IIOKA3aTCJICM.

O,Z[HOLIJ'ICHH U MHOrouieHbl. CTEIeHb MHOTIOWICHA. CJ'IO)I(eHI/Ie, BBIUUTAHUC, YMHOKCHUC
MHOTOYJICHOB. cDOpMy.]'H:I COKpaIJ_IéHHOI‘O YMHOXKCHUSA: KBaApaT CYMMbI U KBaJApaT Pa3HOCTH.
CDopMlea Pa3sHOCTH KBaaApaToB. Paznoxenue MHOTI'OYJICHOB
Ha MHOXXHUTCIIN.

YpaBHeHHUS U HEPABEHCTBA



YpaBHEHHE, KOpPEHb YypaBHEHHS, IIpaBuia TNpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIHHOCTH
YPaBHEHUH.

JIuneliHOE ypaBHEHHUE C OJHOM IEPEMEHHOM, YHCJIO KOpPHEH JIMHEWHOIO ypaBHEHMS, PELICHUE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHHE YpaBHEHMIl 0 YCIOBHIO 3ajaud. PemieHue TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPABHEHUH.

JIluneliHOe ypaBHEHHE C JABYMsI NIepeMEHHbIMH H ero rpaduk. Cucrema IBYX JHMHEHHBIX
YpaBHEHUH C JBYMS IE€pEMEHHbIMHU. PelieHue cucTteM ypaBHEHUH CIOCOOOM IOJCTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHM.

DyHKUUHA

Koopaunara toukn Ha npsmoi. UucnoBble IPOMEXYTKU. PaccTosHue Mexay IByMs TOYKaMU
KOOPAMHATHOW IIPSMOIA.

[IpsimoyronpHast cucrema koopaumHaT, ocu OXm Oy. Ablcmucca W OpJWHATA TOYKH Ha
KOOpJIMHATHOM MiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpaguxon
peanbHbIx 3aBucuMocTeil. Ilonstue ¢ynkuuu. I'papux ¢ynkuun. ColicTBa (QYHKUIHUH.
Jluneitnast ¢pynkuus, e€ rpapuk. I'paduk ¢pynkuun y = |x|. ['paduyeckoe pemieHne IUHEHHBIX
YpPaBHEHUH U CHCTEM JIMHEHWHBIX YPABHEHUN.

8 KVIACC

Yuciaa 1 BLIYUCTICHUA

KBagparueiii kopenb wu3 uucna. [lonsatune o0 wuppamuoHabHOM 4YHcie. JlecaTUYHBIC
MpUOIHKEHNST UPPaMOHANIBHBIX yncen. CBoiicTBa apudMeTHyecKuX KBaJpaTHBIX KOPHEH U UX
MpUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHM M BBIYUCIECHUSM. JlelicTBUTEIbHBIC
qucha.

Crenens ¢ 1enbIM MoKazaresneM U e€ cBoiicTBa. CTangapTHas 3alluCh YUCIIA.
AsredOpanyeckue BbIpasKeHU s
KBanpatublii TpéxusieH, pa3aoKeHHe KBapaTHOTO TPEXUIeHA HA MHOKHUTEIIH.

Anrebpandeckas apo6b. OCHOBHOE CBOMCTBO anredpamveckoi npodu. CroxeHue, BBIYUTAHUE,
YMHOXKEHUE, [ieJieHne anredpandeckux JApoOeld. PamuoHanmpHble BBIpaXEHUS H  HX
npeoOpa3oBaHHUe.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHUe, hopMyiaa KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUH, CBOAALIMXCS K JUHEWHBIM M KBajpaTHbIM. [Ipocteiimme npoOHO-palnnoHaIbHbIE
ypaBHEHHS.

I'paduueckass uHTEepHpeTalnys YpaBHEHMH C JBYMs MEpPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUH C AByMs INepeMeHHbIMU. [IpuMepbl pelieHus CUCTeM HEJIMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a4a4 aJ'Il"C6paI/I‘lCCKI/IM CII0COOOM.



HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHOM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OAHOM NepeMeHHOU. CUCTEMBI JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DyHKUUHA

[Monstne ¢yHkumuu. OONACTh ONpENeNeHUss W MHOXKECTBO 3HaueHWH ¢yHKiuu. CrocoOb
3a1aHus yHKITHM.

I'padux ¢pynkmuu. Yrenue cBoicTB (yHKuuu 1o e€ rpaduky. Ilpumepsr rpagukoB QyHKIHIA,
OTPAXAOLIUX PEaTbHBIE MPOIECCHI.

@OyHKINY, ONHCBHIBAIOIIKE TMPSIMYIO U OOpaTHYH MPOTOPLHUOHAIBHBIC 3aBUCHMOCTH, HX
rpadukn. Oynxmun Y = X2, Y = X3, y = \x, y=|x|. ['paduueckoe pemenne ypaBHeH it i CHCTEM
YPaBHEHUM.

9 KJIACC

YucJia 1 BIYUCJICHUA

PaHI/IOHaJ'II)HI)Ie qucia, uppalldOHAJIBHBIC YUCJId, KOHCYHBIC U OeCKOHEUHbIE JACCATUYHBIC )IpO6I/I.
MHoO€ecTBO JeMCTBUTENbHBIX YHCEN, ACUCTBUTENbHBIE YUCIIa KaK OCCKOHEUHBIE IECATUUHbBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXK]Y MHOXKECTBOM JICHCTBUTENBHBIX YHCEN U
KOOPJIMHATHOM TIPSIMOM.

CpaBHEHME NEUCTBUTENBHBIX YUCEI, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCITAMH.
Pa3mepsr 00bEKTOB OKPYXKAIOLIET0 MUPA, JUTUTEILHOCTD IIPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmk€HHOE 3HAYEHHE BEIUYUHBI, TOYHOCTH NMpubmmkenus. Okpyrienue yuncen. [Ipuxuaka
U OLICHKA Pe3yJIbTaTOB BBIUMCIICHUH.

YpaBHeHUs] M HEPABEHCTBA
JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOJAIIUXCS K JIMHEHHBIM.

KBanparnoe ypaBHeHue. Pemienue ypaBHEHMid, CBOISIIMXCS K KBaJpaTHBIM. bukBaapatHoe
ypaBHeHue. [IpuMmepsl perieHus ypaBHEHUH TpeThbe W 4eTBEPTON CTeleHEel pas3sioKeHHeM Ha
MHO>KHUTEJIH.

Pemenue I[pO6HO-paL[I/IOHaJ'ILHLIX ypaBHeHI/Iﬁ. Pemenue TeKCTOBBIX 3aj7a4 a_nre6panquKI/IM
MCTOOOM.

VYpaBHeHHE ¢ IBYMS IIEpEMEHHBIMU U ero rpaduk. Pemenne cucteM IByX TUHEHHBIX ypaBHEHUH
C IByMs NepeMeHHbIMM. PelieHue cUCTeM JBYX YpPaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpo# cremeHu. ['paduueckas WHTEepHpeTalus CHCTEMbl YPaBHEHHH C ABYMS
IIEPEMEHHBIMHU.

Penienne TeKCTOBBIX 3ada4 aﬂre6paI/I‘{CCKI/IM CII0COOOM.

YucnaoBsie HCPAaBCHCTBA U UX CBOICTBA.



Pemrenne JMHEHHBIX HEPAaBEHCTB C OJHOM IIEpeMEHHOM. PemeHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOHM mepemeHHOH. KBanpaTHplie HepaBeHcTBa. I'paduyeckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [ICPEMECHHBIMH.

DyHKUUHA

Ksanparnunas ¢pyakmnwms, e€ rpaduk u cBorictsa. [Tapabona, KOOpaUHATE BEPIIMHBI TapadoIIb,
OCb CHUMMETPHH 1apadoIbl.

Ipaduxn dyukimit: y = kx, y=kx + b, y=k/x, y =x3, y=x, y = |x| i ux cBoiicTpa.
Yuc/ioBbIe NOCJIEA0BATEIbHOCTH U IPOTPecCHH

[loHsiTHE YMCIOBOM TOCIENAOBATENbHOCTH. 3aJaHUE TOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dhopmyroit u popMysoi N-To UeHa.

Apudmernueckas U reomerpuueckas nporpeccuud. @opMyisl N-ro uyieHa apupMeTHYECKOW U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

N300paxkeHne wieHOB apU(PMETHUECKOM W TIeOMETPUYECKOM Mporpeccuii TOYKamMH Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN M 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE TPOLIEHTHI.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTAThl OCBOCHHMS  NporpamMMbl  y4eOHOTO  Kypca  «Ajredpa»
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

IIPOSABJICHUEM HHTEPECA K INPOHIJIOMY M HACTOAIICMY pOCCHﬁCKOﬁ MaTCMaTHUKHU, HCHHOCTHBIM
OTHOIICHHUEM K JOCTHXKCHHAM pOCCHﬁCKHX MAaT€MaTuKOB H pOCCPIfICKOI;'I MaTeMaTH4eCKOi
IIKOJIBI, K MUCIIOJIB30BAHUIO 3THUX ,Z[OCTPI)I(GHPlﬁ B APYTI'UX HAYKaX U IPUKIAIHBIX C(l)ean;

2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0s3aHHOCTEH TpakJaHWHA U peajHu3aludl ero Ipas,
MPEJICTAaBJICHUEM O MAaTeMaTH4YeCKHMX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEyp TPakJaHCKOTO oOmiecTBa (Harmpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJIEHUIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHUKEHUM
HayK{, 0CO3HAaHUEM BAKHOCTU MOPAIIbHO-3TUYECKUX NPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) Tpya0BOE BOCIIHTAHME:

YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTUC B PCHICHHU IPAKTUUYCCKUX 3aJayd MaTeMaTH4eCKOM
HaITpaBJICHHOCTHU, OCO3HAHNEM BAXKHOCTHU MATEMATUUYCCKOTO O6pa3OBaHI/I$I Ha MPOTKCHUN BCeM
KHU3HH A yCHCHJHOﬁ HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTU U PA3BUTUCM HCO6XOI(I/IMBIX YMCHHﬁ,
OCO3HaHHbIM BBI60p0M H TIOCTPOCHHUEM I/IH,Z[I/IBI/I,Z[yaJlBHOﬁ TPACKTOPUU O6paSOBaHI/ISI n
KHN3HCHHBIX IIJIaHOB C y‘-IéTOM JIMYHBIX UHTCPCCOB U 06IJ_ICCTBCHHBIX HOTpC6HOCTeI>'I;

4) acTeTHYEeCKOe BOCITUTAHME:



CMOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MAaTEeMaTHUECKUX 0OBEKTOB,
3a/la4, pELIEHUM, pacCyXJECHUN, YMEHHUI0 BUJETb MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O ITO3HAHUSA:

OpUEHTAallel B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX IpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJIOBEKa, HPUPOAbI U OOLIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl 4elOBEUECKON MAESTEeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIM3ALNAH, OBJIAJICHUEM SI3bIKOM MATEMATUKUA U MAaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM TIO3HaHUS MHpPA, OBJIAJEHUEM IPOCTEUIIMMHM HAaBBIKAMU
HCCIIEA0BATEIBCKON NEATEIBHOCTH;

6) pusnyeckoe BocnuTaHHe, (POPMHPOBAHWE KYJIbTYPbI 3/0POBbSI H IMOIHOHAIBLHOIO
Os1aronosyqus:

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAaHUS B HMHTEPECax CBOErO 370POBbs, BEICHHS
310pOBOro o0pa3za KU3HU (3J0pOBOE MUTAHHE, cOATTAHCUPOBAHHBIN PEXKUM 3aHATUN U OTHAbIXA,
perynspHas (usnueckas aKTUBHOCTbH), c(hOPMHPOBAHHOCTHIO HaBblKa pediekcuu, Mpu3HaHUEM
CBOEr0 IIPaBa Ha OLIMOKY M TAKOr'O XK€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME:

OpI/IeHTaI_[I/IeI\/'I Ha TNPUMCHCHHEC MAaTEMATHUYCCKUX 3HAaHUN IJid pCeUICHUA 3aJa4d B oOnactu
COXPAaHHOCTH OKpYXAaroIIeH Cpepl, TUIAHUPOBAHUS IIOCTYIIKOB M OIEHKH HMX BO3MOXHBIX
MOCIIEICTBUI UII OKpYXKAIOIIeH Cpeibl, OCO3HAaHHEM TJI0OOAIBHOTO XapakTepa dKOJIOTHYECKHX
mpoOJIeM 1 yTel UX PelIeHNs,

8) amanTanys K U3MEHSIONIMMCS YCJIOBHSIM COI[MAJILHOM M MPUPOIHO Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSX HEONPENENIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AESTeNbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y APYTUX
J0JIel, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIbITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hucie (opMylnupoBaTh HUIEH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SIBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABATh
nePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO Kak
BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHUPOBaTh MPUHUMAEMble pEIICHUS U JCUCTBHUA,
(bopMynupOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIC JCHCTBUSA

Ba3oBble jJornueckue aeiicTBUA:



e BBUBJATH U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy HOHATUSAMH, (OPMYIUPOBATH OIPENCICHUS TOHSATHH,
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS JJIs1 0000IIeHHUS 1
CPaBHEHUs1, KPUTEPUU IIPOBOIUMOTO aHAJIN3;

e BOCHPUHHUMATH, (POPMYIHpPOBATH M MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEILHBIC H
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIIOBHBIE;

. BBIABJIATD MAaTCMAaTUYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3HU U IMPOTHBOPCUMA B (1)aKTaX,
JaHHBbIX, Ha6JHOIIeHI/I$[X U  YTBCPKACHHUAX, IpCajiaraTb KPUTCpUHU [JIs1 BBIABICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUIL;

e JIeNaTh BBIBOJIBI C KCIIOJB30BAHMEM 3aKOHOB JIOTHUKH, NEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3z0uparh JOKa3aTENbCTBA MAaTEMaTHMUECKUX YTBEPKIACHHUH (IpsIMble U OT IPOTUBHOTO),
MIPOBOJIUTH CaMOCTOSITEIBHO HECJIOKHBIE JO0Ka3aTelIbCTBA MaTeMaTW4ecKux (hakTos,
BBICTPAaNWBaTh apryMEHTAIMI0, NMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBHIBATDH
cOOCTBEHHBIE PACCYKJICHUS;

e BpIOMpaTh crnoco0® pemieHuss y4eOHON 3amaunM (CpaBHHMBAaTh HECKOJIbKO BapHAaHTOB
pelieHus, BbIOMpaTh Hanbojiee MOAXOIAMIMNA C YYETOM CaMOCTOSATEIBHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

e WCHOJB30BaThb  BOMPOCHl  KAaK  HCCIICAOBATEIbCKHMA  WHCTPYMEHT  TIO3HaHUS,
dhopmyaupOBaTh BOMPOCH], (PUKCHUPYIOMKUE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOSTEIBHO
yCTaHaBIIMBaTh MCKOMOE M JIaHHOe, (pOpMHUpPOBaTH THMOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHCHHE;

e TIPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0OBbEeKTa,
3aBUCUMOCTEH 00BEKTOB MEK Yy COOO0i;

e CaMOCTOSITEIBLHO (POPMYIHPOBATH 000OIEHUS U BBIBOJIBI IO PE3y/IbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCJICIOBAaHMUsSA, OICHHBATh JOCTOBEPHOCTh ITOJIYYECHHBIX PE3YJbTaTOB,
BBIBOJIOB H 000OIIIEHHIA;

e [IPOTHO3UPOBATH BO3MOKHOC PA3BHUTUC IIPOLECCA, a TAKIKC BbIIBUT'ATDH ITPCAIIOJIOKCHUA O
€T0 pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

e BBIABJIATH HCJOCTATOYHOCTD U M30BITOYHOCTD I/IH(I)OpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IM]':>IX JJIA
PpCUICHUA 3aa1u;

. BLI6I/IpaTB, AHAJIM3UPOBATh, CUCTEMATU3UPOBATH W HUHTCPIPCTUPOBATH I/IH(l)OpMaI_II/H-O
Pa3JIMIHBIX BUAOB U q)OpM MMPEACTABJICHU,

e BbIOMpaTh GOpPMY IpEACTaBICHUS MHPOPMALUMU U WLTIOCTPUPOBATH peLIacMble 3a1a4u
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KoOMOMHALUAMU;

e OILICHWBATh HAAE&KHOCTh WHMOPMALIUU MO0 KPUTEPUSAM, MPEIJIOKEHHBIM yYUTENEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

e BOCHPUMHHUMATH M (POPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBHM C YCIOBHSMH U LEISMH
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIACbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS 10 XOAYy PELICHMs 3a7a4d, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

e B X0/1¢ 00CYX/IEHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TeMBbI, IPOOIEMEI,
pelaeMol 3ajauu, BbICKa3bIBaTh MJIE€U, HAllEJIEHHbIE HA MOMCK PEIIEHMS], COIOCTaBIATh
CBOM CY)KJIEHUS C CYXKACHUSAMM JIPYIrMX Y4aCTHUKOB JHajiora, OOHapyKUBaTh pa3nuue u
CXOJICTBO TO3WIMH, B KOpPpeKTHOW ¢dopme (opMynupoBaTh pa3HOTIIACHS, CBOM
BO3paKECHMUS;

° NpCACTAaBIATE PE3YJbTAThl PCIICHUA 3ada4ud, SKCIICPUMCHTA, HMCCICIOBAHUSA, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHUS C Y4ETOM 3a/ad IPE3eHTAluu U
0COOEHHOCTEH ayIuTOpUH;

e TOHMMATh M KCIOJIb30BATh MPEUMYLIECTBA KOMAaHAHON U MHIAUBUAYAJIbHON pabOThl IpH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3a/ay;

o IIpUHUMAaTh LEJIb COBMECTHOM ACATCIIBHOCTH, INNIAHUPOBATH OpraHHU3alUIO COBMECTHOM
paboTHI, pacTipeensaTh BUABI padoT, JOroBapuBAaThCs, 0OCY)KIAaTh MPOLECC U PE3ybTaT
paboTel, 000011aTh MHEHHS] HECKOJIBKUX JIFOJIEH;

e y4acTBOBaTh B IPYIIOBHIX (opMax paboThl (00CYKIeHNs, OOMEH MHEHHUSIMHU, MO3TOBBIE
IITYPMBI ¥ JPYTHUE), BHIIOJIHITH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOU JICHCTBHS
C IPYTUMU YJICHaMU KOMaH/Ibl, OIICHUBATh KAYeCTBO CBOETO BKJIA/Ia B OOIIUIT TPOAYKT 11O
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

e CaMOCTOSITENIFHO COCTaBJISATH IUIaH, QJITOPUTM pelIeHHs 3aJayd (WM €ro 4YacTh),
BBIOMpATh Crmoco0 pemeHuss ¢ Y4ETOM HMEIOUIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Yy4ETOM
HOBOM HHpOpMaLIUU.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

e BJIaACTH crocobamu CaMOIIPOBCPKHU, CaAMOKOHTPOJIA HpoHecCa U pe3yjibTaTa PCHICHUSA
MaTeMaTHUYECKOM 3aJa4u,

e NPCABUACTb TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIpHU PCIICHHUU 3aJladyi, BHOCHUTH
KOPPEKTHUBBI B ACATCIIBHOCTb Ha OCHOBC HOBBIX O6CT05{T6J'H:>CTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJICHHBIX pr,[[HOCTeI\/’I;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATA JIEATEILHOCTU IMOCTABJICHHOM LIEJIM U YCIOBHSIM,
OOBSACHATH MPUYMHBI TOCTIKEHUS WM HEJAOCTUKEHUS 11ETH, HAXOAUTh OLIMOKY, AaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI



K koHiry oOydenust B 7 Kjiacce 0OyJaroNIHiACs MOTYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yucaa u BbIYHCIEHHUS

BeimonHATh, coderass yCTHbIE M THMCHbMEHHbIE TPHUEMBI, apU(PMETHYECKHE IEHCTBUS C
palMOHAIBHBIMY YHCIIAMHU.

Haxonuth 3Hau€HHs YUCIIOBBIX BBIPAXKEHUM, IPUMEHATh pa3HOOOpa3Hble CHOCOObI U MPUEMBI
BBIYHCIIEHUST 3HA4YCHUU I[pO6HBIX BI)Ipa)KeHI/If/'I, COJACpIKAIIUX OOBIKHOBEHHBIE U JCCATUYHBIC
Ipoow.

[lepexonuThk OT 0JIHOM (OPMBI 3aIMCH YnCeN K APYroi (mpeoOpa3oBbIBaTh AECATUYHYIO IpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATUUYHYIO
poOBb).

CpaBHUBaTh U YHOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.
OKpyrasTh yucia.

BBINONHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BBIYMCIECHHWM, OLEHKY 3HAYEHWW YHCIOBBIX
BBIpA)KEHUI. BBINIOIHATE TEHCTBHS CO CTENEHSAMHU C HaTypaJbHBIMU NTOKA3aTEISIMH.

HpI/IMeHHTB IMPU3HAKU ACTIUMOCTH, Pa3JIOKCHUEC HA MHOXHUTECIIU HATYypPaJIbHBIX YUCEII.

Pemarh mnpakTUKO-OpUEHTHUPOBAHHBIE 3a/adyM, CBSI3aHHbIE C OTHOIICHHEM BEJIUYHH,
MIPOMOPLIUOHAIBHOCTHIO BEJIUUMH, TPOLEHTAMH, HHTEPIIPETUPOBATh PE3yNbTaThl PEICHHs 3aa4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnons3o0BaTh aﬂre6pa1/1qec1<yfo TEPMHUHOJIOTHIO WM CHUMBOJIMKY, IIPUMCHATH e€ B mponecce
OCBOCHHUA y‘IC6HOl"O Marepuala.

HaXOI[I/ITI) 3Ha4YCHUA 6YKB6HHHX BI)Ipa)KCHI/Iﬁ IIpH 3aJaHHBbIX 3HAYCHHUAX IICPCMCHHDBIX.

BemoausaTe HpeO6p330BaHI/I$I OeJoro BBIPAXKCHUA B MHOI'OWICH IIPUBCIACHUCM HOI[O6HBIX
cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BreimonHsaTh YMHOKCHUE OJHOYJICHA HAa MHOTOYICH W MHOTOYJICHA Ha MHOI'OYJICH, IIPUMCHATH
q)OpMyJ'IH KBaJApaTra CyYMMbI U KBaJIpaTa pa3HOCTH.

OCYH.[GCTBJ'IHTB Pa3JIOKCHNC MHOI'OYWICHOB HAa MHOXHTCIIM C IIOMOIOBIO BBIHCCCHUS 3a CKOOKH
O6H_I€FO MHOXUTCJIA, TPYHNIIMPOBKU CllaracMbiX, I[IPHUMCHCHUS (1)0pMy.]'I COKpaH_IéHHOFO
YMHOKCHMUAL.

HpI/IMeHHTB HpeO6p330BaHI/I${ MHOTOYJICHOB JIs1 PCIICHUA PA3JIMYHBIX 3a/lad U3 MAaTECMAaTUKH,
CMCIKHBIX IPEIMETOB, U3 peaanoﬁ IMPAKTHUKHU.

Hcnonp3oBaTh CBOMCTBa CTENEHEH € HATypalbHBIMU IIOKa3aTeNsIMU JJsl MpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nmHeiiHbIE YpaBHCHUA C OJIHOH nepeMeHHoﬁ, MNpUMCHsA IIpaBUJIa TIEpexoda OT
HCXOJHOI'0 YpaBHCHHA K PABHOCUIBHOMY CMY. HpOBepHTL, ABJIACTCA JIM YHUCIIO KOPHEM
YpaBHCHUA.



[TpumensTh rpaduyeckre METOAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TopOupare mpuMepbl Hap 4YHCEN, SBISIFOIIMXCS PEHICHUEM JIMHEHHOTO YpaBHEHUS C JBYMS
[IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOHN IUIOCKOCTH Tpa(uK JMHEHHOTO YpaBHEHHUS C JBYMS IEPEMEHHBIMH,
M0JIb3YSCh TpauKOM, IPUBOIUTH PUMEPHI PEIICHUS YPaBHEHUS.

Pemrate cucrempl JABYX JIMHEHHBIX YpaBHEHHH C JBYMsS IIE€pEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocraBisTh M peuiarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBHIO
3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyYE€HHBIN PE3YNbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YMCIIOBBIE TPOMEKYTKH Ha alreOpandeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 3a/JlaHHBIM KOOpJIWHATaM, CTPOUTH IpauKu
nuHeHbIX QyHKUuid. CTpouth rpaduk QyHKIUU y = [X|.

OnuceBaTh ¢ IIOMOIIIBIO Q)yHKHHﬁ HU3BCECTHBIC 3aBUCUMOCTH MCXKAY BCIMYHHAMMU: CKOPOCTD,
BpeMsl, pPAacCTOSIHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH, IMPOU3BOIUTEIHLHOCTH, BpPEMS, OOBEM
paboTHI.

Haxonuts 3HaueHre GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crmoco® mpenacTaBiIeHUs W aHaiau3a HWHGOPMAIMH, H3BIEKATh U
WHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPAPHUKOB PEATBHBIX MPOIIECCOB M 3aBUCUMOCTEHA.

K koniy o6y4yenus B 8 ki1acce o0yJaromuiics moxyduT CleayIomre MpeIMeTHbIe Pe3yIbTaThl:

Yucya 1 BLIYUCTICHUA

Hcnonp3oBarh HayanbHble MPEJICTABICHUS O MHOXECTBE JIEMCTBUTENBHBIX YHCEN s
CpPaBHEHHMS, OKPYTJICHHS M BBIYMCICHUH, HM300paxkaTh NEHCTBUTENBHBIE YMCIAa TOYKAMH Ha
KOOPAWUHATHOM MPAMOH.

HpI/IMeHHTB IIOHATHUC apI/I(i)MeTI/I‘leCKOI‘O KBaJApaTHOT'O KOPH:A, HAXOAWTb KBAaAPAaTHLBIC KOPHHU,
HCIIOJIB3YA IIpU HCO6XO,I[I/IMOCTI/I KaJIBKYJISAATOP, BBIIIOJIHATD Hp606pa30BaHI/I$I BBIpaH(eHHﬁ,
COJACPpKaAIUX KBAAPATHBIC KOPHU, UCIIOJIb3Ys CBOICTBa KOpHCﬁ.

Hcnonb3oBath 3amucu OOJBIIMX M MaJbIX YHCE C MOMOIIBIO JECSITUYHBIX ApoOel U cTeneHei
gucaa 10.

AuredpanyecKkue BbIPaKeHH

HpI/IMeHHTB IHOHATHUC CTCIICHU C LICJIBIM ITOKAa3aTCJICM, BBIIIOJIHATDH Hp606p330BaHI/I${ BBIpa)I(eHHﬁ,
COJACPpKAUX CTCIICHU C LCIIBIM ITIOKA3aTCIICM.

BEINOIHATE TOXKIECTBEHHEIE Hp606pa3OBaHI/IH palOHAJIBHBIX BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI
JIeNCTBUI HaJ MHOTOYJICHAMM U a.Hl"C6paI/I‘-IGCKI/IMI/I ,Z[pO6HMI/I.



PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTe mpeoOpa3oBaHMs BBIPAKEHUN Uil PELICHHS Pa3IMyYHBIX 3a/a4 W3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKHU.

YPaBHeHHH H HEPABCHCTBA

Pemarn JIHHCﬁHbIC, KBaApaTHBIC YPpaBHCHHA W pallMOHAJIBHBIC YPAaBHCHUS, CBOAAIIMCECA K HUM,
CHUCTCMBI IBYX ypaBHCHI/Iﬁ C AByMs IIEPCMCHHBIMU.

[IpoBOAUTE NpOCTEMIINE HCCIENOBAHMS YPAaBHEHUN M CHCTEM YpPaBHEHMM, B TOM YHUCIE C
NpUMEHEHHEeM TIpaduvecKuX TIpeACTaBIeHUi (yCTaHABIMBAaTh, WMEET M YPAaBHEHUE WIH
CHCTEMa YpaBHEHUH pellIeHus], €CJIM UIMEET, TO CKOJIbKO, U Ipoyee).

[lepexouTh OT CIOBECHOM (OPMYIMPOBKM 3a7auu K €€ aireOpandyeckoidl MOJEIH ¢ NOMOIIbIO
COCTaBJICHUSl YpaBHEHUS WM CHCTEMbl ypaBHEHUM, HMHTEPIPETUPOBAaThH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJYy4eHHbIN Pe3ynbTar.

[IpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHHUS, OILIGHKH, pEIlaTh JIMHEHHbIE
HEpaBeHCTBA C OJIHOM MEpPEeMEHHOM W WX CHCTEMBbI, JaBaThb TI'paUUEecKyl0 HLUIIOCTPALUIO
MHO>KECTBA PEllIeHN HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[ToruMaTh W WCMOB30BaTh (PYHKIIHMOHAIHHBIC TOHITHS W SI3bIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HaueHHMST), OTIPENICIIATh 3HAYCHNE (DYHKIIMU 110 3HAYCHHUIO apryMeHTa, ONpeesaTh CBOWCTBA
¢dbyakMn M0 €€ rpaduKy.

CtpouTth rpaduiky DJIeMEHTapHBIX (PYHKIIUH BHUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIIICHIBATH CBOICTBA YHCIIOBON (YHKIIHH 10 & rpaduKy.

K xonIty 00yueHus B 9 kj1acce 00yJaronuics MoayduT CICIYIONTUE TPEAMETHBIC PE3YIbTATHI:
Yucya 1 BLIYUCTICHUSA
CpaBHHBATH U YIIOPSAI0YNBATH PAIMOHATBHBIC U UPPALIMOHAIBHBIE YHCIIA.

BreimonHsaTh apI/ICI)MCTI/I‘ICCKI/Ie HeﬁCTBHH C paguOHAJIbHBIMHU YHCIAaMH, COYCTasA YCTHBIC H
IIMCBbMCHHBIC HpI/IéMH, BBIIIOJIHATD BBIYUCIICHUS C UPPAIUOHAIIbHBIMU YU CIIAMH.

Haxogute 3HaueHUs CTEIIEHEN C OCJIBIMH II0KAa3aTCIIsIMU U KOpHCﬁ, BBIYMCIIATh 3HAYCHUA
YHCJIOBBIX Bpra)KeHHﬁ.

OprrJ'IfITL JIEICTBUTEIIbHBIE 4ucja, BBINOJHATH IMPUKUAKY PE3yJIbTaTa BLILII/ICJ'ICHI/II\/’I, OLICHKY
YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHble U KBaJApPAaTHBIC YPABHCHUSA, YPABHCHUA, CBOIAALINECA K HUM, HpOCTGﬁH.IPIC
I[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHUH.

Pemate cucteMsl ABYX JIMHENHBIX ypaBHCHI/Iﬁ C JABYMSA TCEPEMCHHBIMH W CHUCTCMBI JBYX
ypaBHeHHﬁ, B KOTOPLIX OTHO YPABHCHUC HEC ABJISACTCA JIMHEHHBIM.



Pemate TEKCTOBBIC 3aJa4u aJII‘€6paI/I‘-I€CKI/IM CII0COOOM C IMOMOIIBKO COCTAaBJICHUSA YPABHCHUA
HJIN CUCTCMBI IBYX ypaBHeHI/If/'I C AByM4 IICPCMCHHBIMU.

[IpoBoaUTH HpOCTEUIINE HUCCIECAOBAHMS YPAaBHEHUW W CHCTEM YpPaBHEHMM, B TOM 4YHUCIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUi (yCTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U IpoYee).

Pematp nuHeliHble HEpAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, M300pakaTh pELIEHUE HEPABEHCTB
Ha YUCJIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIBIO CUMBOJIOB.

Pemrate cucteMbl JTUHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAAPAaTHOE
HEPaBEHCTBO, M300paKaTh pEIIeHUE CHUCTEMbl HEPAaBEHCTB HAa YHCIIOBOM MPSMOM, 3aMUCHIBAThH
pelIeHre ¢ TOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEHICHUH PA3IUYHBIX 3a4a4.
D yHKUUHA

PacnoznaBate GyHKIMHM HM3y4eHHBIX BHAOB. [lOKa3bIBaTh CXeMaTUYECKH pACIIOJIOKEHHE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpaduKoB byHKIMI
puma:y =kx,y = kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBucumoctn OT
3HaYeHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUH.

CrpouTh 1 H300pakaTh CXeMAaTHYECKU TPaPHUKU KBaIPATHYHBIX (DYHKITUH, OTIMCHIBATH CBOMCTBA
KBaJpaTUYHBIX (PYHKIHI 10 UX Tpadukam.

Pacno3naBate kBagpaTHuHylo (QyHKIHIO 1O (GopMyse, MPUBOIUTH HPUMEPHI KBAAPATHYHBIX
GbyHKIMNA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

YucjoBble MOCTIEI0BATEILHOCTH U Iporpeccumn

PacnioznaBath apuMeTHUECKyl0 U TE€OMETPHYECKYI0 IPOTPECCHH MPU pPasHBIX CHocobax
3a/laHusl.

BbINONHATE BBIYMCIEHUS C HCIOJB30BaHMEM (QOpMyd N-ro wieHa apupMeTH4YecKo Hu
reOMEeTPUUECKOM MPOTrPeCcCHii, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa}KaTI> YJICHBI ITOCJICA0BATCIIBHOCTH TOYKaMH Ha KOOpI[PIHﬂTHOfI IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YMCIOBBIMHU IOCIEIOBATENBLHOCTSAMU, B TOM YHUCIE 3a7aud W3
peallbHOM JKU3HHM (C HCTIOIB30BaHUEM KalIbKYISATOPA, IIU(PPOBBIX TEXHOJIOTHI).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne  ||HaumeHoBaHMe pa3/ienoB U TeM KonnuectBo uacos OnexkTpoHHble (LU(pPOBLIE)
/I ||[IpOTrpaMMBl o0Opa3oBaresibHbIE PECYPChI
Bceero||[Kontponbubie|[IpakTuueckue
paboThI paboThI
1 Urncna U BRIYUCIICHHUS. 25 1 bu6mmoreka [JOK
PanmonansHbIE uncia https://m.edsoo0.ru/7f415b90
2  ||AnreOpanueckue BbIpaXKEHUS 27 1 bubnuorexa [IOK



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

Ne  |[HaummeHOBaHME pa3lIesoB U TEM KonunuecTBo yacos DOnekTpoHHbIe (ITU(GPOBHIL)
/Tl ||mpoTrpamMMBbl 00pa3zoBaTeNbHbIE PECYPCHI
Bcero||[KonTtpoubasle |[[IpakTuyeckue
paboThI paboThHI
https://m.edsoo.ru/7f415b90
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadpukn. Oyakuun |24 1 bubnuoreka [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 06obIIEHNE 6 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415b90
6
OBIIEE KOJIMYECTBO YACOBIIO |[102 |5 0
I[TPOTPAMME
8 KJIACC
No  |HammenoBanue paznenos u|KonudecTBo yacoB DneKkTpoHHbIEe (IUPPOBHIC)
/T ||TeM MpOTpaMMBbI 00pa3zoBaTeIbHBIC PECYPCHI
Bcero |[KonTtposbnbie |[IpakTuueckue
paboThI paboThI
1 |Ywumcna v BEIYUCICHUS. 15 bu6mmoreka [IOK
KBaapatHbie KOpHH https://m.edsoo.ru/7f417af8
2 |Yucna v BBIYMCIICHHS. 7 bu6moreka [IOK
CrerneHb ¢ 1ebIM https://m.edsoo.ru/7f417af8
roKasarejem
3 ||AnreOpandeckue 5 1 bubmuoreka [JOK
BhIpakeHus. KBajparHsiii https://m.edsoo.ru/7f417af8
TpEXUJICH
4 ||AnreOpandeckue 15 1 bubmuoreka [JOK
BBIPAKEHUS. https://m.edsoo.ru/7f417af8
Anre0Opandeckas JpoOb
5 |[YpaBHeHus U 15 1 bubnuorexa LIOK
HepaBeHCTBa. KBaspaTHble https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 |YpaBHeHus u 13 bubnmorexa [JOK
HepaBeHCTBa. CHCTEMBbI https://m.edsoo.ru/7f417af8
YpaBHEHUH
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Ne ||HanmenoBanue pasnenoB vl KonuuecTBo yacos DnekTpoHHbIe (ITU(GPOBHIL)
/Tl ||TeéM MPOTPaMMBbI 00pa3zoBaTesbHbIE PECYPCHI
Bceero |Konrponsnsie |[[IpakTtuyeckue
paboThI paboThI
7 ||YpaBHeHUs U 12 1 bubnuotexa [JOK
HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
8 | Pynkiuuu. OCHOBHEIE ) bubnuoreka [IOK
HOHSATHUS https://m.edsoo.ru/7f417af8
9 | Dynkiuu. Ynuciossie 9 bubnuoreka [JOK
byHKIMN https://m.edsoo.ru/7f417af8
10 |[IToBTOpeHme n 060OImIEHHE ||6 1 bubmuorexa [IOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
9 KJIACC
No |[HammenoBanue paznenoB u  ||KonumdecTBo yacoB DneKkTpoHHbIE (IUPPOBHIEC)
TI/TI ||TEM TIPOTPaAMMBI 00pazoBaTeIbHBIC PECYPCHI
Bcero|[Koutpoinbnbie |[IpakTnueckue
paboThI paboTHI
1 |YUmcna v BEIYHCIICHUS. 9 bu6mmoreka [IOK
JIeCTBUTENBHEIE YHCIIA https://m.edso0.ru/7f419d08
2 |[YpaBHeHus u HepaBeHcTBa. |14 1 bubnuorexa [JOK
VYpaBHEHHS C OJTHOM https://m.edsoo0.ru/7f419d08
MepEeMEHHOM
3 |[YpaBHeHus u HepaBeHcTBa. |14 1 bubnuorexa [JOK
Cucrembl ypaBHEHUIT https://m.edsoo0.ru/7f419d08
4  ||YpaBHeHUS U HepaBeHCTBa. |16 1 bubmuoreka [JOK
HepaBencrBa https://m.edsoo.ru/7f419d08
5 || Oynkuuu 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
6 |YucnoBeie 15 1 bu6moreka [IOK
MMOCJIEN0OBATEILHOCTH https://m.edsoo.ru/7f419d08
7 |[ToBTOpeHue, 06001ICHNE, 18 1 bubmmoreka [JOK
CHCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 ||6 0
YACOB I10 ITPOT'PAMME
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