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INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
oOecrieunBaeT U3y4eHHue IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PasButne y oOydamomuxcs Hay4yHBIX TPEACTABICHUA O MPOUCXOXKACHUU U CYHIHOCTH
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KaueCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NENCTBUS U BBIBOABI, GOPMYyIUpPOBaTh yTBEpkaeHUSA. OCBOCHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe MpeAnonaraeT 3HAYUTENBHBIM OOBEM CaMOCTOSTENBHON AESITeIbHOCTH
oOydJaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3ajJad  sBJSeTcs — peaju3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-METoAWYecKue auHuM: «Yucna u
BBIUUCIICHUSY, «ANreOpandyeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHM.
Kaxnas u3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHsI Kypca, B3aUMOJICHCTBYS C IPYTMMH €T0 JHHUSAMHU. B Xone n3ydeHnus: yaeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIaICHHIO 00yJaFOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copneprxanue TuHUM «HuClIa U BBIYUCICHUS» CITY>)KUT OCHOBOM JUIs TalbHEHIIIEr 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(bOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHON XM3HHU. Pa3BUTHE MOHATHSA O YMCIE Ha ypOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX anreOpaueckux JHMHUH — «AnreOpanyeckue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMATHYECKOTO
ammapara, HeoOXOMMOTO JUTSl PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX MPEAMETOB U MPAKTHUKO-
OPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTrO 00miero oOpa3oBaHHs y4eOHBIM MaTepual
IpYNIUpyeTcs BOKPYT pAalMOHANIBbHBIX BBIpOKEHHH. Asnredpa JeMOHCTpUpYET 3HAYeHHE
MaTeMaTHKH KaK sI3bIKa JJIS TOCTPOCHUS MATeMaTHYECKUX MOJEJeH, ONMHUCaHHs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOJAT TakkKe JajibHeiliee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJII OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue
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CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAJTBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHUe
00y4aroIyUMuCs 3HaHUHN 0 PYHKIUAX KaK BaXKHEHIIEeH MaTeMaTH4ecKoi MOAEIH Ul ONIUCaHUs U
UCCIIIOBaHMUs PAa3HOOOPA3HbIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIOJNb30BaTh DPAa3TUYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBaHME IPEACTABICHUH O POJIY MaTEMATUKU B Pa3BUTHH LIUBUWIN3ALUH U
KYJIBTYpBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIi Kypc «Anredpay, KOTOPBIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepikaHus: «Yucna © - BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJAHOM (POPMBI 3aITUCH APOOEH K JPYroH.
IloHsATHE pallMOHAIBLHOIO YMCIIA, 3aIMCh, CPABHEHHUE, YIOPAIOYMBAHUE PALMOHAIBHBIX YHCEIL
ApudmeTndeckue IeWCTBUS C PAIIMOHAIBHBIMY YiClIaMu. Perienne 3a1aq u3 peatbHON MPaKTUKA
Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OTpE/IEICHHUS, 3aUCh 0OIBIINX Ynceln. [IpomenTsl, 3anuch MPOIEHTOB B BUJE Opodu U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB JEIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 0OpaTHast IPOIOPLIHUOHATBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUYMHAMU B Buje GopMyibl. Beruncnenus
o ¢opmynam. [IpeoOpasoBanne OYKBEHHBIX BBIPAKECHUH, TOXKICCTBCHHO PAaBHBIC BBIPAKCHUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, ITpaBWila PACKPBITUA CKOOOK U NPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. ClioKeHHEe, BBIUYUTAHUE, YMHOXKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHs, IIpaBUiia NMPeoOpa3oBaHUsl yPaBHEHHUS, PaBHOCHIBHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHHH. CocTaBi€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHH.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMHU U ero rpapuk. Cuctema AByX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucremM ypaBHEHHH CIIOCOOOM MOICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 € TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cuctemMa koopauHatT, ocu Ox um Oy. AOcrucca W OpJuHATa TOYKU Ha
KOoOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTel. [lonarue pynkuuu. I'paduk pynknun. ColictBa pyHkuuii. Jluneitnas
bynaknus, e€ rpaduk. ['paduk dyakuun y = [X|. 'paduueckoe pereHne TMHEHHBIX YpaBHEHUHN 1
CUCTEM JIMHENHBIX YPaBHEHUMN.

8 KIIACC
Yuciia 1 BBIYUCICHUSA
KBanpatHelii kopeHb u3 uucna. Ilonstue 00 wuppammoHanbHOM uucie. JlecsTuynbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolcTBa apupMETHIECKUX KBAJPATHBIX KOPHEH U MX
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IPUMEHEHHE K IpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKECHUH W BbIUUCICHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenenb ¢ 1eTbIM TIOKa3aTeneM U e€ cBoiicTBa. CTangapTHAs 3aMUCh YUCIIA.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxkeHue,
BbIUYUTAHUE, YMHOXKEHHE, JIeJIeHne aiaredpanueckux ApoOeil. ParroHanbHble BBIpaXEHHUS M UX
npeoOpa3oBaHueE.

YpaBHeHHsI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHWH, CBOASIIMXCA K JMHEWHBIM M KBajapaTtHeIM. IIpocreiimme apoOHO-
panroOHAIBHBIC YPAaBHEHHUS.

['paduueckas mHTEpHIpEeTAUs YpaBHEHUH C ABYMS NEPEMEHHBIMA M CHCTEM JIMHEWHBIX
YpaBHEHMH ¢ IBYyMs ITlepeMeHHbIMU. [ [puMepsl perieHus cucTeM HeTMHEMHBIX ypaBHEHUH ¢ IBYMs
HEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

YucnoBele HepaBeHCTBA M UX CBoilcTBa. HepaBeHCTBO ¢ OJHOM HEpeMEHHON.
PaBHOcunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOYyHKIUH

[Tonstne ¢pynkuuu. OOMACTH ONMpeaeIeHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKIH. CriocoOb
3a1aHus QYHKIIHA.

I'padux Pynxmuu. UYtenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKAIOLINX pealbHbIEe POIIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpapukn. Oyukimn y = x°, y = x°, y = \x, y=|x|. [paduueckoe pelieHne ypaBHeHHil i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUA

PanyonaneHble 4yKcna, UppallMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecsITUUHbIe ApoOu. B3anMHO 0JHO3HaYHOE COOTBETCTBUE MEXKY MHOXKECTBOM JIEHCTBUTEIIBHBIX
YKUCEJI U KOOPAUHATHOU IIPSIMOM.

CpaBHEHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

Pa3meprl 00bEKTOB OKpPYKAIOIIEr0 MUPA, JITUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpHUOMIKEHUs. OKpYIJeHHE YHCell.
IIpukuaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBazpaTtHoe ypaBHeHMe. Pemienne ypaBHEHM, CBOAAIIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUHN TPETbEH M YETBEPTOM CTEIECHEW pa3iIoKEHHEM Ha
MHOKHTEJIH.
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Pemenue npoOHO-paiMoOHAIEHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a1a4 allreOpandecKum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpPaBHEHUN € JBYyMsl NEPEMEHHbIMU. PellleHne cuCcTeM JABYX YPaBHEHUH, OJHO W3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelmienne JIMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOYyHKIUT

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KOOpauHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

Ipaduxn dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y =\x, y = |x| , # ux cBoiicTsa.

YucioBble NOCI€10BATEILHOCTH U NPOrpeccuu

[TonaTue 4uciIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE TOCIIEIOBATEILHOCTH PEKYPPEHTHOU
dbopmyIoit u HGopMyIIoi 1-To diIeHa.

Apudmerndeckasi u reomerpudeckas nporpeccuu. @opmysl 7-To wieHa apuPMeTHIecKoit
Y T€OMETPUYECKON IPOTrPECCHl, CYMMBI IEPBBIX 71 YWICHOB.

H3o00paxeHne 4ieHOB apuU(PMETHUECKON W TeOMETPUYECKOW IMporpeccuii TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. CII0KHBIE MPOLIEHTHI.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MpPOTpaMMbl Yy4eOHOTO Kypca «Anredpay
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTUKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHUSAM POCCHUMCKMX MAaTeMaTUKOB M POCCHHCKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUN B JPYTUX HayKaX M MPUKIAIHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEeLIHON Npo(ecCHOHaIbHOM AATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM HHIUBUAYAJIbHOH TpaekTOpuH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUH, YMEHUIO BUJETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00Opasa >KM3HH (340pOBOE MUTaHHE, cOATAaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eaoBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPaHHOCTH OKpY)KalolleW cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB MU OLEHKH HMX BO3MOMHBIX
MOCJEACTBUM Il OKpY’KAaroIlel cpenibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel uxX pereHus;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 101 ot 29.08.2025. UcnonHutens: BeukntoBa T.A. 0 AIEKTPOHHbINA
CtpaHuua 7 n3 32. CTpaHnua cosgaHa: 24.09.2025 14:07 =¥ TATAPCTAH



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K HeﬁCTBHHM B YCJIOBHUAX HCOHpel[eJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHcTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BBIABISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIeNICHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIMKM, OCHOBAHUS ISl 0000IIEeHUS
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJICHUSIX W YTBEPXKIACHUSAX, TpeajiaraTh KPUTEPUU VISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JieNiaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa3dupaTh JOKA3ATEIHCTBA MATEMATHUCCKUX YTBEPKACHUH (TTPSIMBIE U OT IPOTUBHOTO),
MPOBOANUTH CAMOCTOSITENILHO HECIIOKHBIE JI0Ka3aTeIhCTBA MaTeMaTHYeCKUX (PaKToB,
BBICTpauBaTh apryMEHTAlMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTh CHoco0 pemieHuss y4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO BAapUAHTOB
penieHus1, BHIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue AeMCTBUA:

® JWCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCIAEAOBATEIIbCKUHA  WHCTPYMEHT  TIO3HAHUA,
dbopMynupoBaTh BOMPOCH], GUKCHUPYIOIIUE MPOTUBOPEUNE, IPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, apTYMEHTHPOBATh CBOIO
MO3UIINI0, MHEHUE;

® [POBOJUTH MO CAMOCTOSTENIbHO COCTaBIICHHOMY IIJIAHY HECIOXXHBIA HIKCIIEPUMEHT,
HEOOJIbIIOE HCCIE0BaHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;
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® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUIATDH MTPEATIOI0KEHUS
0 €ro Pa3sBUTUU B HOBBIX YCIIOBUSX.
Pabora ¢ unopmanmeii:

® BBIIBJIATh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, JAHHBIX, HEOOXOAMMBIX
JUIsl pELIEHNUs 3a]1a4H;

e BbpIOMpPATh, AHAJIM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH MHPOPMALUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh (hopMy MpeaCcTaBICHHUI MH(YOPMALIMKY U WILTIOCTPUPOBATh pellaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OIICHWBATh HAAEKHOCTH MHPOPMALIUH 110 KPUTEPHUSM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUs 3aja4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Jie 00CYX/IeHHs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMBI, TPOOIIEMBI,
peraeMoii 3a1auu, BbICKa3bIBaTh UJIEH, HAlLIEJICHHbBIE HA TOMCK PELICHMS], COTIOCTABIATh
CBOU CYXJIEHUS C CY)KICHUAMU JAPYIUX YYaCTHUKOB Juaiiora, 0OHapyXUBaTh pa3jinuue
U CXOJCTBO IO3UIMH, B KOpPpeKTHOW (opme (HopMyIupoBaTh pa3HOITACHUS, CBOU
BO3PaKEHUS;

® [IPEACTaBIATH PE3YIbTaThl PEIIECHUS 3aJla4M, SKCIIEPUMEHTA, UCCIIE0BaHMs, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlMU U
0COOEHHOCTEHN ayAuTOpUH;

® [IOHUMMAaTh U UCIIOJIH30BaTh IPEUMYILIECTBA KOMAaH/IHOM U MHIUBUIYaIbHON pabOThI IPH
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a]1ay;

® [IPUHUMATh LEJIb COBMECTHOM JESATENIbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThIL, pacnpenensTh BUABI padoT, 10roBapuBaThCs, 00CYK/1aTh MPOLECC U PE3YIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJIEH;

® y4acTBOBATh B IPyNNOBbLIX (hopMax paboTh! (00Cyk1eHUsI, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH CBOM JEHCTBUS
C JpYT'MMHU YJ€HaMM KOMaHJbl, OLIEHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT
0 KpUTEpUSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJACHCTBHUSL.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:

® CaMOCTOSITENIbHO COCTaBJATH IUIaH, AJNTOPUTM pelleHHs 3ajaud (MM €ro 4acTb),
BBIOMpPATh CHOCOO pemeHuss ¢ y4ETOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

e BJAJIETh CIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yiabTaTa pelIeHHs
MaTeMaTUYECKOH 3a7aun;

® MpeABUAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;
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® OIICHUBATh COOTBETCTBUE pe3yibTaTa AESATEIbHOCTH MOCTABICHHOM IETN U YCIOBUSAM,
OOBACHATH IPUYMHBI JTOCTH)KEHHS I HEJOCTHKCHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce OOydYaroIIMiics TMOMYYHUT CIEAYIOLUIUE IpeaIMETHbIC
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbimonHsaTe, couetas yCTHbIE W NMHCbMEHHbIE NPHUEMBI, apudmeTnyecKkue NEHCTBHUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI M
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKUCH YUCEN K IpYyrod (MpeoOpa3oBHIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYMUCICHUMN, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3JI0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3AHHBIE C OTHOIIEHHEM BEJIMYUH,
MIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YyMHOXKEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYJIEHAa HAa MHOIOYIIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh pa3ioKEHNE MHOTOWIEHOB HA MHOMKHUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMy COKpam&éHHOTro
YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBuia Mepexona OT
HUCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.
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[TonGupats mpuMepsl Map YUCE, SBISIOUIMXCS PEIIEHUEM JJMHEHHOT0 ypaBHEHUS € ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouTs rpaduk GyHKINH y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod NpeicTaBiIeHUs M aHAIW3a MH(POpPMalLUM, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIAE TPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEpPIKALUX CTENIEHU C LI€TIbIM MTOKa3aTeIeM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUsI BHIPAKEHUH JIJIS pELIeHHs] Pa3IMYHbIX 3a7ja4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoaMTH MpOCTENIINE UCCIEAOBAHNS YPABHEHNUN U CUCTEM YPABHEHMI, B TOM UYHUCIIE C
IpUMEHEHHEM IrpauyecKux MpeacTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).
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[TepexoauTh OT cioBecHOW (GOPMYTHUPOBKHM 3adaud K €€ anreOpanvdeckodl MOJeNu C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIM CHCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHUS, OILICHKH, PEllIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEPEeMEHHOM U HUX CHCTEMbI, JaBaTh IpaUUECKyl0 HIUIIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Tonrmath U UCTIOIB30BaTh (QYHKIIMOHAILHBIC TOHITUS U SI3bIK (TEPMHUHbBI, CHMBOJIMYECKHE
0003Ha4YeHHUs), ONPEENIATh 3HaUeHHE (PYHKIIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAesTh CBONCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (PYHKIMHU 10 €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIHEAYIOUIUE IPEeIMETHBIC
pe3yabTATHI:

Yucia 1 BBIYUCTEHHSA

CpaBHUBATH U YIOPSAIO0UYMBATH PALIMOHAIBHBIE H UPPALIMOHAIILHBIE YUCIIA.

BrmonusaTe apudmeTnueckue ASHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHbIC U
MUChMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIIMIOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCHUS CTETIICHEH C IENIBIMK TTOKA3aTeNIIMUA U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCIIOBBIX BBIPAXKECHUH.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH MHPUKHUIKY pe3ylbTaTa BBIYUCICHUH,
OIICHKY YHCJIOBBIX BBIPKCHUH.

YpaBHeHUsI 1 HEPABEHCTBA

PemaTh TMHEWHBIC ¥ KBaJIpaTHBIC ypaBHEHUS, ypaBHEHUS, CBOISIIUECS K HUM, TIPOCTCHUIITHE
JIpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIISICTCS JIMHCHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WUJIM CUCTEMBI IBYX YPAaBHEHUH C IBYyMS IEPEMEHHBIMH.

[TpoBoauTH TpOCTEiilINe UCCIEA0BAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHHEM TpadUIeCKUX PEICTaBICHNN (YCTaHABINBATh, IMEET JIH YPaBHEHUE HITH CHCTEMA
YpaBHEHHI PEUICHHUS, €CII UMEET, TO CKOJIBKO, U TpoUee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxkaTh pelIeHHe
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl THHEHHBIX HEPABCHCTB, CUCTEMBI HEPAaBEHCTB, BKITFOUAIOIITUE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh pPEIICHUE CHUCTEMbl HEPAaBEHCTB HAa YHMCIOBOM INPSMOH, 3alHCHIBATH
pelIeHne ¢ MOMOIIbI0 CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrio3naBaTh GyHKIIMH U3yICHHBIX BHIOB. [I0Ka3bIBaTh CXeMAaTHYECKH PACIIOIOKCHHE HA

KOOPJMHATHOM TUIOCKOCTH TpadukoB GyHKIMM BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3HaueHHiI K03(HUIIECHTOB, OIICHIBATE CBOICTBA

G YHKIIHA.
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Ctpouts 1 n300paXkaTh CXeMaTW4YeCKH TpadUKH KBAJAPATUYHBIX (YHKIMH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA 1O UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYJIe, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
GYHKIMI U3 peaTbHOM KU3HU, GU3UKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(MeTHUECKYI0 M TEOMETPUYECKYI0 IPOTPECCUU MPU PasHBIX cHocodax
3aJjaHus.

BBIMONHATE BBIYMCICHHUS C HUCIONB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N3006pakaTh WIEHHI MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 3a/1a41 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KAIBKYIATOPA, HU(POBBIX TEXHOIOTHH).

[okymeHT co3aaH B anekTpoHHon chopme. Ne 101 ot 29.08.2025. UcnonHutens: BeukntoBa T.A. 0 AIEKTPOHHbINA
CrpaHunua 13 u3 32. CTpanuua cosaaHa: 24.09.2025 14:07 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

Ne i/m

NMPOrpaMmblI

1 Yucna u BerurcneHus. Panrionanbabie
qucia

2 Anrebpanyeckue BhIpaXKeHUs

3 VYpaBHeHMs U HEpaBEHCTBA

4 Koopaunats! u rpaduku. OyHKIIMN

5 [ToBTOpEeHHE M 0000IIIEHNE

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

KoauuecTBO 4acoB

KonTpoabubie IIpakTuuyeckue
Bcero

padoThI padoThI
25 1
27 1
20 1
22 1
8 2
102 6 0

DJIEKTPOHHbBIE
(undgposBbie)
o0pa3oBaTte/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bubmuoreka [IOK
https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
https://m.edsoo.ru/7f415b90
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8 KVIACC

Ne i/

10

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Uucna u Beruncienus. Ksagparusle
KOPHHU

Yucna u BerunciieHus1. CTeneHpb ¢ [eIbIM
IoKa3aTejieEM

Anrebpanyeckue BbIpaKEHHUS.
KBanpatubiii TpéxusieH

AnreOpanyeckue BhIpaKEeHUS.
Anrebpanueckas 1poOb

YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie
ypaBHEHUS

VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa
Oyukuyuu. OCHOBHBIE TOHATHS
Oynkuuu. Yucnosble QyHKIMU

[ToBTOpenue n o6o01IEHNE

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

KoauuecTBO 4acoB

Bcero

15

15

15

13

12

102

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
https://m.edsoo.ru/7f417af8
bubmuoreka [{OK
https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
https://m.edsoo.ru/7{417af8
bu6anoreka LIOK
https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
https://m.edsoo.ru/7{417af8
bu6anoreka LIOK
https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

Yucna v BeluuciieHus. JleCTBUTENbHBIE
yucia

VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUN

YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
DyHKIMHU

YwucaoBeIe IMOCISIOBATEILHOCTH

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

KoaudecTBO 9acoB

Bcero

14

14

16

16

15

18

102

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nmorexa LIOK
https://m.edsoo.ru/7f419d08
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1
1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

2.2

23

2.4

2.5

2.6

2.7

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

Yucna v BEIUMCICHUS

BBIHOJ'IHSITB, coucTasa YCTHBIC u IIMUCBbMCHHBIC HpI/IéMBI,
apI/I(i)MeTI/I'-IGCKI/Ie I[CflCTBHSI C paliuOHaJIbHBIMH YHCJIaMU

Haxonuth  3HaueHUs  YMCIOBBIX  BBIP@KEHUH,  IPUMEHATH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHU N TPOOHBIX
BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE PpOoOH

[lepexonute OT oOAHOM (QoOpMBI 3amMcu 4YHCENl K Jpyroi
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IpO0Bb)

CpaBHUBATH U YIIOPAIOUYNBATH PAllMOHAIbHbBIE YHCIIA
OxpyrisaTh ynucna

BBINTONHATE NPUKUAKY U OLIEHKY PE3YJIbTATA BBIYMCIICHHUM, OLICHKY
3HAYEHUN 4YMCIOBBIX BBIPAXKCHUNU. BBINOIHATH AEHCTBHA CO
CTEIEHSAMHM C HaTyPAJIBbHBIMU ITOKA3aTEISIMU

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE Ha MHOKHUTEIN
HaTypaJIbHBIX YUCET

Pemate  MpakTUKO-OPUEHTHUPOBAHHBIE  3a/layd, CBSI3aHHBIE C
OTHOIIICHUEM BCJIUYMH, MPOMOPIUOHATIBLHOCTHIO BCJINYHH,
MPOLICHTaMH, HHTEPIPETUPOBATh PE3yJabTaThl pELIEHUs 3adad ¢
Y4ETOM OTpaHUYECHH, CBA3AHHBIX CO CBOMCTBAMH PACCMAaTPUBAEMBIX
00BEKTOB

Anrebpanyeckue BbIpaXeHHs

Hcnonp3oBarh anreOpanvyeckyrd TEPMHUHOJIOTHIO M CHMBOJIUKY,
MPUMEHSITH €€ B IPOIIECCe OCBOCHUS yIeOHOTO MaTepHala
Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKEHUH TMpPU 3aJaHHBIX
3HAYCHMSIX NTEPEMEHHBIX

BrimonHATE TIpeoOpa3oBaHMs IIEJIOTO BBIPAXKEHUS B MHOTOWICH
MPUBEICHUEM TTOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATE YMHOXKEHUE OJIHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYICH, NMPUMEHATH (OpPMYJBI KBajgpaTa CyMMBI M KBajpaTa
pPa3HOCTH

OCylEeCTBISATh  Pa3l0KEHUE MHOTOWIEHOB HAa MHOXKHTEIH C
MOMOIIBIO BEIHECEHHSI 32 CKOOKHM OOIIET0 MHOXKHUTEINS, TPYIIHPOBKH
claraeMbIX, MPUMEHEHHS (OPMYI COKPAIEHHOTO YMHOXKECHHS
[TpumeHnsaTs mpeoOpa3zoBaHUs MHOTOWICHOB JIJIsl PEIICHUS Pa3TMIHBIX
3a/1ay U3 MaTeMAaTUKHU, CMEXHBIX MTPEAMETOB, U3 peaJbHON MPAKTUKU
Hcnonp30BaTh CBOKMCTBA CTENEHENW C HATYPaJIbHBIMHU NOKA3ATEISIMU
TSl Ipeo0pa3oBaHus BEIpAKCHUI
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3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

4.3

4.4

4.5

4.6

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

1

1.1

1.2

YpaBHEHUS 1 HEPABEHCTBA

Pemiate snuHEHHbIE ypaBHEHHS C OJIHOW IMEPEMEHHOM, MPUMEHSS
MpaBujIa Nepexoaa OT UCXOTHOTO YPABHEHHS K PaBHOCUILHOMY €MY.
[TpoBepsTh, SBISETCS JIM YUCIIO KOPHEM ypaBHEHUS

[Ipumensitb rpaduueckue METOAbl MPH PEHICHUH JIHMHEWHBIX
YpPaBHEHUU U UX CUCTEM

[TonOupare mpuMepbl Tap YHUCEN, SBISIFONIMXCS PEIICHUEM
JIMHEWHOIO YPaBHEHUS C IBYMsI IEPEMEHHBIMU

Ctpoutb B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEIHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; TIOJIB3YSCh TPahUKOM, IPHUBOIUTH TPUMEPHI
pelIeHUs] ypaBHEHUS

Pemate cucreMbl JByX JIMHEWHBIX YPaBHEHHH C  JABYMs
[EPEMEHHBIMH, B TOM UYHUCIIE TpapuUecKu

CocTaBiiTh U peuiaThb JIMHEHHOE YpaBHCHUC NI CUCTEMY JIMHEWHBIX
ypaBHeHI/Iﬁ I10 YCJIOBUIO 3aa4u, HHTCPIIPETUPOBATE B COOTBETCTBUU
C KOHTCKCTOM 3aaa4u HOHy‘IGHHLIﬁ pe3yiibTat

Koopaunats! u rpadguku. OyHKIIMN

I/I306pa>1<aTL Ha KOOpI[HH&THOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIINC
3aJaHHbIM KOOpAWHATaM, JIy4d, OTPC3KH, MHTCPBAJIbI, 3alIMCbIBATh
YHCJIOBBIC IPOMCIKYTKH Ha anre6pa1/1quKOM SA3BIKC

OtMmedaTh B KOOPJIWHATHOM TUIOCKOCTH TOYKHU IO 3aJaHHBIM
KOOpAMHATAM

Crtpourts rpaduku TuHeHHBIX QyHKIMNA. CTpouTh rpaduk GpyHKINUU Y
= x|

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIUN W3BECTHBIE 3aBUCUMOCTH MEKIY
BEJIMUYMHAMHU: CKOPOCTh, BpPEMS, PACCTOSIHHE, IIEHY, KOJIHUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsl, 00BEM padbOThI

HaxoauTs 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa

[Tonumars rpaduueckuii crnoco0 TMpencTaBiICHUS M aHalIu3a
uHpOpMAalLlMU, W3BJIEKATh M HHTEPIPETUPOBaTh HH(POPMALMIO U3
rpauKoOB peanbHbIX MMPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucia ¥ BEIUMCIIEHUS

Ucnonp30Barh  HayajdbHbIE  MPEACTABICHUS O  MHOXECTBE
JIEUCTBUTEIIBHBIX YUCEI JJIsI CDABHEHMS, OKPYTJICHUS U BBIYUCIICHUI,
n300pakaTh JEUCTBUTENIbHBIC YHCJIa TOYKAMHW Ha KOOPJUHATHON
MPAMOM

[IpumeHsTh TOHSATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS,
HaxXOJUTh KBaJIpaTHBIE KOPHH, WCIOJB3Yysd MPHU HEOOXOIUMOCTH
KaJIbKYJATOD, BBITTOJIHSATD npeoOpa3oBaHus BBIPAKEHHUI,
coepKalX KBaJApaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH
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1.3

2.1

2.2

23
24

3.1

3.2

33

3.4

4.1

4.2

9 KIIACC

Kon
IPoBEepPsAEMOro
pe3yJjabTara

1
1.1

Hcnonp30BaTe 3amucd OONBIIMX M MANBIX YHCEN C IOMOIIBIO
JECATUYHBIX Opo0eii u cTernenel yrcna 10

AnrebpanuecKue BHIPAKCHHS

HpI/IMeHHTB IOHATHUC CTCIICHHU C ILCIBIM II0Ka3aTCJICM, BBIIIOJIHATH
Hp606pa3OBaHI/I$I BI)Ipa)I(eHPIfI, coacpKalmunx CTCIICHU C 1LCJIbIM
IIoKa3aTcjicMm

BBIMONHATE  TOXIECTBEHHBIE MPE0oOpa30BaHUs  pallMOHAIBHBIX
BBIPQKCHUH Ha OCHOBE IPABHJI JCHCTBHH HaJ MHOTOWICHAMH WU
anreOpanyecKuMH Jpo0OsMu

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUN TSl PEHICHUs Pa3IMYHbIX
3a]1a4 U3 MAaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 peabHON IPAKTUKU

YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUS M palUOHAIbHBIC
YpaBHEHUs, CBOASAILMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C JBYyMS
IIEPEMEHHBIMU

[IpoBoaNUTH NpPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA
YpaBHEHMH pelIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpouee)

[lepexonuTh OT ciOBeCHOW (QOPMYIHpPOBKM 3amaun K €&
anredpandecko MOJEIU C IMOMOIIbIO COCTaBICHUS YpaBHEHUS WU
CHUCTEMbl YpPaBHEHUW, HWHTEPHPETUPOBATh B COOTBETCTBUHM C
KOHTEKCTOM 3aJa4i MMOJTYYEHHBIN pe3yabTaT

IIpuMeHATh CBOMCTBA UHUCIIOBBIX HEPAaBEHCTB MU CPaBHEHHS,
OILICHKH, peIlaTh JINHEWHbIC HEPABEHCTBA C OJJHOM NEPEMEHHOMN U NX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALINIO MHOKECTBA peIlleHHH
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIU

[ToHumaTth M UCHONB30BaTh (PYHKUMOHAJIbHBIE TOHATUS M S3bIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHHs), OINpPENENATh 3HaueHHUe
(GYHKIMM 110 3HAUEHUIO apryMEeHTa, ONPEeNaTh CBOMCTBA (QYHKIIUU
o e€ rpauky

CrpouTth rpaduku 371eMeHTapHbIX QyHKIMHA Buga: y =k/x , y =x2,
y = X°, y = |X|, onuceIBaTh CBOICTBa 4YHMCIOBOM (yHKUIMU MO €€
rpaduxy

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

CpaBHI/IBaTB U YyIIopaA04YMBATh PALMOHAJIBHBIC U UPPALUOHAJIBHBIC
qHucia
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34

4.1

BrimonHaTe apudmeTHueckue 1eHCTBUS ¢ palliOHAIbHBIMU YHUCIaMH,
couerasi yCTHbIE U TUCbMEHHBIE MPUEMBI, BBITIOJIHITH BHIYUCIICHUS C
UPPALMOHATILHBIMU YHCIIAMU

HaXOI[I/ITB 3HAYCHMS CTEIICHEH C OEJIBIMHU ITOKa3aTCIAMU U KOpHCﬁ,
BBIYHCJIATH 3HAYCHHUA YK CIIOBBIX BBIpa)KeHI/Iﬁ

OprI‘HSITB I[CflCTBHTGJIBHBIC qucia, BBIIIOJIHATD IMPUKUIOKY
pe3yiabTara BBI‘II/ICJ'IGHI/II\/'I, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

Pemwate nMHEHBIE W KBaJApAaTHBIE YpPaBHEHHUs, YpaBHEHUS,
CBOJISIIIIMECS K HUM, TIPOCTEHIINE TPOOHO-palMOHATIbHBIE YPaBHEHUS

Pemate cucTembl IBYX TUHEHHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHHH, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBJISIETCS
JIMHEHHBIM

Pemiate TekcToBBIE 3a/1auM alreOpandeckuM CIoCOOOM C MOMOILBIO
COCTABJICHUSl YPAaBHEHHsI WJIM CUCTEMBI JABYX YpPAaBHEHUH C ABYMs
[IEPEMEHHBIMU

IIpoBoauTh mpOCTEHIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBiIeHUi (Hampumep, yCTaHAaBIUBaTb, UMEET JIU YpaBHEHHE
WIM CUCTEMA YPAaBHEHUM PEILIEHUs, €CIIU UMEET, TO CKOJIBKO)

Pemate  nmHeitHBIC HCPAaBCHCTBA, KBaApPAaTHLBIC HCPABCHCTBA,
I/I306pa)KaTB pPEUICHUC HCPABCHCTB Ha YHUCI0BOM HpﬂMOﬁ, 3aIIMChIBaTb
pEeIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemate cucTeMbl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTb pellIeHUe
CHCTEMBI HEPABEHCTB Ha YHMCIIOBOM MPSMOIi, 3aIMCHIBATH PEIICHHUE C
MIOMOIIBIO CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUN PA3IMYHBIX 3a7a4
OyHKIU

PacniosHaBath  (QyHKIMM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPJAWHATHOH IIOCKOCTH
rpadpuxoB QyHkumit Bunpa: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03(PUIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMMA

Iloxa3piBaTh CXEMATHMYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM
IUIOCKOCTH TpadukoB GyHKUMN BUa y = VX, y = |X| U ONHUCHIBAThH
CBOICTBa PYyHKIMIA

Crpouth M u300paxarTb CXeMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKUIUH, OMMCHIBaTH CBOMCTBA KBAAPAaTHUHBIX (DYHKIUH MO X
rpaduxkam

Pacrio3HaBaTh KBaJIpaTU4HyIO (DYHKIHIO 1O (opMyIe, MPUBOIUTH
NPUMEPBl KBaIPAaTUYHBIX (DYHKIMA M3 peaqbHON KXU3HH, (U3UKH,
reOMeTpHH

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

PacrniozHaBaTh apu(MeTHUECKYyI0 U T€OMETPUYECKYIO0 MPOTPEeCcCHH
IIPU pa3HbIX crocobax 3aaHus
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4.2

4.3

44

BBINONHATE BBIYMCIEHUS C UCMOJNb30BaHUEM (HOPMyYI n-TO WiieHa
apu(METHUECKON U TEOMETPUIECKOM MPOTPECcCHii, CyMMBbI IIEPBBIX N
YJICHOB

N300pakaTb ~ wieHbl  IOCIEJOBATEJBHOCTH  TOYKAaMM  Ha
KOOPAMHATHOM INIOCKOCTH

Pemate 3a1auu, CBA3aHHBIE C YUCIIOBBIMU ITOCJIEI0BATEILHOCTSIMU, B

TOM 4YHCI€ 3aJaud U3 peajJbHOM JKHU3HU (C HCIOJIb30BAHUEM
KaJIbKYJIATOPa, TU(PPOBBIX TEXHOJIOTHIA)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Ypcna v BEIUMCIICHUS

Jlpobu OOBIKHOBEHHBIE M JACCSATHYHBIC, MEPEX0] OT OJHON (OPMBI 3aIUCU
1.1 npobeit k apyrou. IloHsATHE pamMOHAIBLHOTIO 4YKCIIA, 3alKMCh, CPAaBHECHHE,
yHOPSAI0YMBAHUE PALIMOHATIBHBIX YHCET

Apudmerndeckre qeicTBUS ¢ pallMOHATLHBIMU YKCiIaMu. Pemenue 3a1a4 u3

1.2 peasibHOM MPAaKTUKK HA YacTH, Ha TPOOH
13 Crenenp Cc HaTypaJdbHBIM IIOKa3aTeJeM: OIMpefesieHue, mnpeoOpa3zoBaHUe
BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
1.4 [IporeHThI, 3amMch MPOLIEHTOB B BUAE ApoOW M IpoOH B BHJE MPOILEHTOB.
Tpu oCHOBHBIE 3aJJa4M HA POLEHTHI, PEILICHUE 33]1a4 U3 PEAIbHON MPAKTUKU
15 [IpuMeHeHne TNpU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIU
HaTypaJIbHbIX YHCEI
16 PeanbHpie  3aBHcMMOCTH, B TOM 4YHCIe TpsMas U oOparHas
[IPOIOPLIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
71 [IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycTrMBIE
3HAUYEHUS IEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEXIy BEIWYMHAMH B BHAE (DOPMYIIBIL.
) Brruucnenus mo popmynam
23 [IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHUH, TOXKIECTBEHHO pPAaBHbIE
BBIPAXKECHUS
2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnowienbl 1 MHOrouaeHsl. CteneHb MHOrowieHa. CloeHue, BhlYMTaHue,
YMHOXXEHHE MHOTOWJIEHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMBl U KBajapar
2.6 pazHoctu. dopmyna pasHocTH KBaapaToB. PasznokeHne MHOTOYJIEHOB Ha
MHO>KHUTEIN
3 YpaBHeHUs
31 VYpaBHEHHE, KOpPEHBb yPaBHEHUs, MpaBHia npeoOpa3oBaHusl ypaBHEHMS,
PaBHOCUJILHOCTh YpaBHEHUN
32 JIuneliHOe ypaBHEHHE C ovz[Hoﬁ nepeMeH}UIoﬁ, YUCJIO KOPHEH JIMHEWHOTO
YPaBHEHUs, PELIEHUE JIMHENHBIX YPABHEHUN
33 Cocrasnenue ypaBHevHI/HZ 10 YCJIOBUIO 3a7auu. Pelienne TeKCTOBBIX 3a/1a4 ¢
MTOMOUIBIO YPaBHEHUN
34 JIuHeitHOE ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €T0 TpaduK

Cucrema OByX IMHEHHBIX YpaBHEHUH C JByMs NepeMEHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHUH c1IOCOOOM MOICTaHOBKU. [IpuMeps! perieHns TeKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO0 CUCTEM YPaBHEHUN

4 Koopaunats! u rpadpuku. @yHkuuu
4.1 KoopaunaTa Touku Ha npsiMoit
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UYucnoBbie MpoMexXyTKH. PaccTosiHre Mexay AByMs TOUKaMHU KOOPAMHATHON

4.2 o
psIMOU

43 [IpsimoyronbHas CHCTEMA KOOP/IMHAT, OCH Ox u Oy. AGciucca u opaMHaTa
TOYKH Ha KOOPJIUHATHON TIOCKOCTH

44 [Tpumepsr Fp%(bI/IKOB, 3ajaHHBIX opMmynamu. Utenune rpadukoB peanbHbBIX
3aBUCHUMOCTEMN

4.5 [onsarue Gpynkun. I'papux ¢pynkuuu. CroiicTBa QyHKIHIA

4.6 JIuneitnas pynxuus, e€ rpaduk. I'paduk Gyaxmnmm y = [x|

47 Fpa(blzlqeci(oe pellICHHE JIMHEMHBIX YPAaBHEHHH M CHUCTEM JIMHEUHBIX
ypaBHEHUI

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 UYucna ¥ BBIYUCIICHUS
11 KBanpatusiii kopeHp u3 uyucna. [loHsTue 00 HpparioHATBHOM YHCIE.

JlecaTHYHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT

CpoiicTBa apupMeTHYeCKUX KBaJpPaTHBIX KOpPHEM W MX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIpKCHUI u BBIYHMCIICHUSIM.
JlericTBUTENIBHBIC YUCIIA

1.3 CrteneHb C 1eNIbIM MoKa3zaTesieM U e€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCia
2 AnreOpandecKkue BbIpaKeHUS

21 KBagpatuelii  TpéXuineH, pasjioKEHUE KBAJpaTHOTO TPEXWIEHA Ha

MHOKUTEIIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoi 1poodu

2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHUE, JCJICHHE alreOpandeckux apooei

2.4 PanmonansHblie BRIpayKEHUS U HX TIpeoOpazoBaHue
3 VYpaBHEHUs U HEpABEHCTBA

31 KBampatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
' Teopema Buera

32 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM

33 [Ipocreitmue npoOHO-pallMOHATIBHBIE YPaBHEHUS

I'padrueckas nHTEpHIpeTalls ypaBHEHUH C IByMS IIEPEMEHHBIMU U CUCTEM
34 JUHENHBIX YpaBHEHUH C IByMs IlepeMeHHbIMU. [IpuMepsl pemenns cucreM
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU

3.5 Perienue TeKCTOBBIX 3a/au alreOpandeckuM crocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JInHelHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHON

4 OyHKIUU

41 [lonstue Qynkuuu. OOMAaCTh ONpenesaeHUs] U MHOXECTBO 3HAaYeHHH

¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
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4.2 I'paduk pyakmuu. Yrenue cBoicTB GyHKIMM 10 €€ Tpaduxy

4.3 [Tpumeps! rpadukoB PyHKITHH, OTPAXKAIOMIUX PeaTbHBIE TPOIECChI
44 @OyHKIUY, ONUCHIBAIOUIME INPAMYI0 U OOpaTHYIO MPONOPLUOHAIbHbIE
' 3aBHCUMOCTH, UX IpaduKu
4.5 OyHKIUU y =x% y = x?
4.6 Oynkun y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUIN U CUCTEM YpaBHEHHM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCICHUS
1.1 ParonaneHble 4ncna, MppanyMoOHATBHBIE YWCIA, KOHEYHbIE M OECKOHEUHbBIE
JECATUYHBIE POOH
MHOXECTBO  IEHCTBUTENIBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
12 OCCKOHEUYHBIE ACATHIHbIE npobu. B3auMHO 0OaHO3HAYHOE COOTBETCTBHE
MEXJly MHOXECTBOM JEMCTBUTEIBHBIX YHCET U KOOPAUHATHON IPSAMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
N3mepenus, npuOinmxeHus, oueHKd. PazMepbl 00beKTOB OKPY>KAIOLIEro MUupa,
1.4 JUINTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpUOIKkeHus. Okpyrienue uucen. [Ipukuaka v oneHka
Pe3yabTaTOB BBIYUCICHUN
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpatHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 BI/IKB"aL[anTHoe YPpaBHEHHUE. IIpuMepsl pellIeHHs YypaBHEHUN TpETbeH U
YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHU
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM JByX JTUHEHWHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU
29 PemeHvI/Ie CUCTEM JBYX YPaBHEHHM, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOPOU CTEIEHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YpaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemennie TeKCTOBBIX 3ajjau aredpandeckium crnocoOom
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJTHOW NTEPEMEHHOMN
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa
216 ['paduueckass MHTEpIpeTalusi HEPaBEHCTB M CHCTEM HEPABEHCTB C JIBYMs
NepPEMEHHBIMHU
3 DyHKINH
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KBagpatnunas ¢yskiusa, e€ rpaduk m cBoiictBa. [lapabosa, KoopawHATHI

3.1 BEPIIUHBI TapaboIbl, OCh CAMMETPUHU TTapaOOITbI

3.2 I'paduku Gynkuuit y=kx, y=kx+b n ux cBoiicTsa

3.3 I'paduku Qynkuuit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduku GyHKIMH , ¥ UX CBOHCTBA

4 YucnoBkIe IIOCIEI0OBATCIBHOCTH

41 OrnpezenieHne 1 CocoObl 3aaHus YUCIIOBBIX MTOCIICIOBATEIFHOCTEH. 3aanne
MOCIIEI0BATEIHFHOCTH PEKYPPEHTHOM (hopMyIioit U popMyIioit #-To dIeHa

49 Apudmerndeckass mnporpeccus. DopMynabl n-ro 4ieHa apuPMeTHUECKON
MPOTPECCUU, CYMMBI IIEPBBIX # YJICHOB

43 I'eomeTpuyeckas mnporpeccus. DPopMynbl 7n-TO WieHa TIE€OMETPUYECKON
MIPOTPECCUU, CYMMBI NIEPBBIX 7 YWICHOB

4.4 N3obpaxenue wWieHOB apuPMETHYECKONM U TE€OMETPUUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM MJIOCKOCTH. JINHEHHBIN 1 SKCIOHEHIIMATIbHBIN pOCT

4.5 CJ105KHbI€ MPOLEHTHI
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IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHON NPOrPAMMbI OCHOBHOI'0
TpeOoOBaHMS o01mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHne ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBSA3HBIN rpad, OepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIIONB30BaTh TpauuecKoe Ipe/CTaBlICHHE
MHOJKECTB ISl OIKCAHUSl pealibHBIX IPOLIECCOB U SIBICHUH, MpuU

pEeIlIeHnN 3aa4 U3 IpYTuX y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEICIICHUE, aKCUOMa, TeOpeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE WU JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBl U KOHTPIPUMEPBHL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YHCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
3 UPpALMOHATIBHOE YMCIIO, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YHOOPSIOYMBATh YHWCJIA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
MNpSIMOM, OKPYIJISATh YHUCIA; YMEHUE JenaThb NPUKUIKY U OLIEHKY

pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOUYJICH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéThl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE€ C HUCHOJb30BaHUEM (OPMYN Pa3HOCTH KBaJIpaToB HU
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBath NOHATHAMU: YHCIOBOE PaBEHCTBO, YPABHEHHE

5 C OJHOW TEPEMEHHOW, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE PEILIaTh JIMHEHHBIE U KBApaTHbIC YPaBHECHUS,
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10

11

JIpOOHO-pallMOHATIFHBIE YPAaBHEHUS C OJHOM TIEPEMEHHOM, CHCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3a]ad; yMEHHE MHCIIONIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO ITUIOCKOCTb JJISi M300pakeHUs pereHHM
YPaBHEHHM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMU: GYHKIHS, TpapuK QyHKINUU, HYITU
byHKuuy, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoiblllee W HAaUMEHbIIEEe 3HAUCHUS
byHKuuy; YMEHHE OIIEpUpPOBAThH MOHSITUSIMU: npsimast
MPOMOPLUOHANILHOCTD, JINHEHHAs (PYHKIMS, KBaapaTUuyHas QyHKIUS,
oOpaTHasi MPOMOPIUOHAIBHOCTh, TMapaboina, rumepbosa; yMmeHHe
CTpouTh rpapukud  GYHKIHA, UCHONB30BaTh Tpaduku s
OIpe/IeNIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEM, NSl pelIeHUs
3aa4 U3 APYruxX y4yeOHBIX MPEAMETOB U PEAbHON KU3HU; YMEHUE
BbIpaXkaTb (OpPMYJIaMH 3aBUCUMOCTH MEXy BEJIMYUHAMU

YMmenue OICprUpoOBaAThH IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHyeckass M TeOMETpUYecKass  IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA IMOCIEI0BATENbHOCTEN, (HOPMYIIBI CYMMBI U
o0I1ero wieHa Mpy PelIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux
y4€OHBIX IPEIMETOB U PEATLHOM KU3ZHU

YMeHue pemars 3aa4u pa3HbIX TUIOB (B TOM YHCJIE€ Ha MPOIEHTHI,
O M 4YacTH, JBIKEHUE, paboTy, IEHYy TOBapOB U CTOMMOCTH
MOKYIIOK ¥ YCITyT, HAJIOTH, 3aJ]a4K U3 00JIaCTH YIpaBJICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1a4H,
MCCJIEIOBATh MOyUYEHHOE PEIlIEHUE U OLIEHUBATh MPABIONOA00HOCTh
MOJYYECHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE3OK, Mpsmas,
oy, JOMaHasl, yroi, MHOTOYTOJIbHHUK, TPEYroJbHUK,
paBHOOEIPEHHBIN " PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYrOJIbHUK, MeInWaHa, OUCCEKTpHCa U BBICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypamy;
YMEHHE pellaTh 3a/ayd, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUYECKUX BEJIUUYHUH C IPUMEHEHUEM H3YyUYEHHBIX
CBOICTB Quryp u ¢paxkron

YMeHue onepupoBaTh MOHATHUSMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MAPAJIJIENIbHOCTh U MEPHEHIUKYISIPHOCTh IPSIMBIX,
yroJl MEXAYy MNpSMBIMU, TMEPHEHAUKYISP, HAKIOHHAS, IMPOEKIIHS,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIbHO TOYKU M MPSMOI; YMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  mapauledbHOCTh |
NEePIEeHIUKYIIPHOCTD MPSIMBIX B OKPY’KaIOILEM MHUpE

YMeHue omnepupoBarh MOHATHSMH: JJIMHA, PACCTOSHHUE, YTOJ
(BemMuMHA yIJia, CHHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IUIOIa/lb;
YMEHHUE OLICHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
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MHUpE; yMEHHE NPUMEHATh (OpMyasl MEepUMETpa U IUIOIIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M TUIOLIAAN Kpyra, o0bema
IPSMOYTOJIBHOTO IapajuiesIenuesla; yMEHUe NMPUMEHATh MPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUroHOMeTpu4YeCcKHe COOTHOLIEHHUS IS
BBIYMCIICHUS IIIMH, PACCTOSHUM, IIOIIAIEH

YMmenne wu300paxarb IUIOCKHE GUIYpl M WX KOMOWHALWH,
IPOCTPAaHCTBEHHbIE (UTYPBl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WIIH

VYmMmenue OIICpHUpOBaTh IOHATHUAMH: IIPAMOYIroJIbHas CHCTEMaA
KOoOpAuHaT, KOOpAWHATBI TOYKH, BCKTOpP, CyYMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIO, CKaIAPHOC IIPOU3BEACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBI JJId
MNPEACTABJIICHUA JAHHBIX W PCHICHUA 3a4a4, B TOM YHCJIC U3 APYTHUX

YMeHne omnepupoBaTh IOHSATHSAMHU: CTOJOWKOBBIE U KPYTOBBIE
qyarpaMMmbl, TaOIMIbI, cpeaHee apudMeTHueckoe, MeaAHaHa,
HanOoJIbIIIee M HAaMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAOOPa;
yYMEHUE W3BJIEKaTb, MHTEPIPETUPOBATL M  IMPeoOpPa30OBBIBATH
nH(pOpMalMIO, NPEJICTaBICHHYI0 B TaOiIMIaX M Ha Jauarpammax,
OTpaXKarOIyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLIECCOB U
ABJICHUM; yMEHUE pacllO3HaBaThb H3MEHYMBBIE BEIWYMHBI B

YMeHue oneprupoBaTh MOHATUSMHU: CIy4alHBIM ONBIT (CIydalHbIN
DKCIIEPUMEHT), JJEMEHTapHOe COOBITHE (DIEeMEHTApHBIA MCXO)
CIIy4allHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIy4alHBIX COOBITHI B OMBITaX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh
3aJ]aud METOJ0M OpPTraHU30BAaHHOTO Mepedopa U C UCIOJIb30BaHUEM
IpaBWJIa YMHOXKEHUS; YMEHUE OLEHUBATh BEPOSITHOCTH pealIbHbIX
COOBITHIA U SBIIEHU, MOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B JKU3HU;
3HAaKOMCTBO C TOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

YMeHne BbIOMpaTh MOIXOSANIUN HW3YyYEHHBIM METOM Jis pelieHus
3a7a4M, PUBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJAE U KU3HU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB MATEMATHUKHU

12
CUMBOJILHOMY OIIMCaHUIO
13
y4€OHBIX IPEIMETOB U PEATLHOM KU3ZHU
14
OKPY’KaIOILIEM MUPE
15
3aKOHOM OOJIBILIMX YUCEJI U €0 POJIbIO B MACCOBBIX SIBJICHMSIX
16

B HCKYCCTBE, OIIMCBIBATH OTJAECIBHBIE BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIyYeHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTU4YECKUX  OTKPBITMM W HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Uuncna 1 BEIUKUCICHUS
1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel
12 OOBIKHOBEHHBIE W JCCATHYHBIC  JAPOOM, TPOICHTHI, OECKOHEUHBbIE
' MIEPUOINICCKHE POOH
13 PanmonaneHpie umcna. ApudMeTHuecKkue Omnepalnudd ¢ paldoOHAIbHBIMH
YHCIIaMU
1.4 JleiictBuTenbHbie Yncia. ApupMETHUYECKHE ONepaluu C JICHCTBUTECIbHBIMU
YHCIaMHu
15 [TpubmmxéHHbIC BBI‘II/I(\)JJICHI/I}I, MpaBujia OKPYIJVICHMS, NPUKHUAKA U OLIEHKa
pe3ybpTaTa BEIYUCICHUM
2 AnreOpandecKue BhIPaKCHUS
2.1 BykBeHHbIe BbIpaxxeHus (BBIPAKECHUS C IIEPEMEHHBIMU )
29 Crenenb c menbiM mokaszareneM. CTeneHb C pallMOHAIBHBIM IOKa3aTesIeM.
CBolicTBa CTENICHU
2.3 MHOro4JIeHbI
24 Anrebpanueckas 1poOb
25 ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  cremeHu.  JledcTBus ¢
apuQMeTHUYECKUMHU KOPHSIMH HAaTypalbHOU CTETICHH
3 YpaBHEHHUS 1 HEpAaBEHCTBA
31 Lemnnie I/Iv,Z[pO6HO—paI_II/IOHaJ'IBHBIe ypaBHeHUs1. CHUCTEMBI U COBOKYIHOCTH
ypaBHEHUU
39 [lensie u npoOHO-parOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
HEPaBEHCTB
33 Penrenne TeKCTOBEIX 3a7a4
4 YucoBkIe ITOCIEIOBATCIFHOCTH
4.1 ITocnenoBaTeIbLHOCTH, CIIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEN
49 Apudmerndeckass W TeoMeTpuyeckas mnporpeccuud. Dopmyrna  CIOKHBIX
MPOLICHTOB
5 DyHKIMHU
OyHKIUsg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyaknum. OOIacTh
ompefieNieHus] U MHOXKEeCTBO 3HaueHuH ¢yHkiuu. Hynmu ¢pynkiun. [lpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBbl U
MUHUMYMBI (yHKIIMK. Hambombliee u HauMeHbllee 3HAYeHHE (YHKIMH HA
MIPOMEKYTKE
6 KoopanHatsl Ha IpsIMOM U IIIIOCKOCTH
6.1 KoopannatHas npsmast
6.2 JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
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7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

MHOroyroibHUKH

OKpY>KHOCTb U KPYyT

H3mepeHne reoMeTpuuecKiX BeTUYUH
BekTopsl Ha miockocTu

BeposTHOCTh U cTaTUCTHKA
OnucarenbHas CTaTUCTUKA
BepositHOCTB

Kombunaropuka

MmuoxecTBa

I'padmsr
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YYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Anrebpa. 7 kitacc: yueOHHK 11 001eo0pa3oB. opranuzanuii / (FO.H. Maxkapsrues, H.I'.
Munatok, K.M. Hemkos, C.b. CyBopoB); noz pex. C.A. TensaxkoBckoro. — M.:
[Ipocsemenue, 2024.

Anre6pa. 8 ki1. yuebnuk / I'.K. Mypasun, K.C. MypaBun O.B. Mypasuna. — M.:/Ipoda.:
2024.

Anrebpa. 9xiacc: yueOHUK aiist 00ieoopasos. opraam3anuii / (KO.H. makapsraes, H.I'.
Munmrok, K.U. Hemkos, C.b. CyBopoB); oz pen. C.A. TemsikoBckoro. — M.:
IIpocsemenue, 2019.

METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

Anre6pa. 7 kiacc: yueOHHK a5 o01ieodpasos. opranuzanuii / (KO.H. Maxkapsrues, H.I'.
Munmrok, K., Hemkos, C.b. CyBopoB); oz pen. C.A. TemnsikoBckoro. — M.:
[Ipocsemenue, 2024.

Anrebpa. 8 ki1. yuebnuk / I'.K. Mypasun, K.C. MypaBun O.B. Mypasuna. — M.:/Ipoda.:
2024.

Anrebpa. 9xiracc: yueOHUK aiist 001ieoopasos. oprarm3anyii / (KO.H. makapsraes, H.I'.
Mungrok, K.W. Hemkos, C.b. CyBopoB); oz pexa. C.A. TenskoBckoro. — M.:
[Ipocsemienue, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
bu6mmoteka IIOK https://edsoo.ru
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