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MNOACHUTEJIbHAS 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMSA: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHHUILIINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUA O TMPOUCXOXKICHUUM U CYIIHOCTH
anreOpanyecknx aOCTpakIMid, Crocode OTpaKEHUsT MaTEeMAaTUYeCKOH HayKOW SIBICHUHA H
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJanTalud B COBpeMEHHOM IudpoBoM oOuiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, GOopMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOydYaloluXcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIC PACCyXACHUs, 0000IIeHne M KOHKPETU3alUIo, abCTparupoBaHUWE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBHON JAESITEIIBHOCTH
o0ydJaromuxcsi, TOSTOMY CaMOCTOSITENIbHOE pEIIeHHWe 3aJad  SBISETCS  peaiu3anuen
JESTEIbHOCTHOTO MIPUHIIUIIA O0yUEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» sl OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeIbHO-METOAMYECKUe JIMHUM: «Yucna u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBa», «DYHKIHN.
Kaxxgas u3 3TUX colepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B xo1e n3ydeHus yueOHOTo Kypca
00yJaromuMcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4ecKoro oO0pa3oBaHUSA U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAIHHOTO MaTEMaTHYECKOTO
s3pika. CopeprKaTebHOM U CTPYKTYPHOM OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUU «Uwcna W BBIUKCICHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTMYECKOTO MBIIIICHHS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPAIMOHATBFHBIMU YHCIIAMHU,
(dhopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux JIUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Y  OOydaroImuxcs
MaTeMaTHYECKOTo ammapaTra, HEOOXOTUMOTO s pemIeHHs 3agad MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHuUs
yueOHBId  MaTepuan TPYONHpPYeTcs BOKPYr  pallMOHANBHBIX  BBIpAXKEHUU.  Aunredpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTUKH KaK S3bIKa JJIsi TOCTPOCHUS MAaTEMATHUYECKUX MOJIENEH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOGHHUSI Kypca HWHGOPMATUKHA, M OBIAJCHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKJICHUU.
[IpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYEeCKOW JIMHMM  HAlEIEHO Ha  IOJIy4eHHe
00y4JarmUMHUCs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIeH MaTeMaTHUYeCKONH MOJENU AJIsi OMUCAHUs
U HCCIICNOBAaHUSI PAa3HOOOPA3HBIX MPOIECCOB M SBJICHHWN B Mpupoje U obmiectBe. M3yueHue
MaTepuana CrocoOCTBYeT pPAa3BUTHIO Yy OOy4YaloOIIUXCsl YMEHHUS MHCIIOJIb30BaTh pPa3UYHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKUE, TpauuecKue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [IUBUIN3AIIUU
U KYJIbTYpHI.

CormacHo ydeOHOMY IUIaHy B 7-9 KjaccaX H3y4yaeTcss y4deOHBIM Kypc «Airedpay,
KOTOPBI BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3fieNibl coiepxaHus: «YHuciaa U BBIYMCICHUS»,
«AnreOpandecKkue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienmo), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).

B mensx 3aBepiieHus peanu3anuu 00pa30BATEIbHBIX MPOTpPaMM, HA KOTOpbIC ObLIH
NPUHATHI y4amuecs 8, 9 KJIaccoB, KaJICHAAPHO-TEMAaTHYECKOE IUIAHMPOBAHHME COCTABICHO B
COOTBETCTBUH C CoOJepKaHueM (enepalbHbIX 00pa30BaTEIbHBIX MPOTPAMM C  YY4ETOM
JOCTHKEHUH MIIaHUPYEMBIX Pe3yIbTaToB.



COJEPKAHUE OBbYYEHUA
7 KJIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHsATHEe paMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKue NSHCTBUS C pallMOHAIBHBIMU YHCIaMU. Pemenue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM I1OKa3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00abIIUX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NMPOIEHTOB. TpH OCHOBHBIE 3a/laud HA MPOICHTHI, PEIICHUE 3a]a4 U3 PealbHOM
IIPaKTUKHU.

ITpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JI0KEHNUE HA MHOKUTEIN HATYPaIbHBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast U 00paTHas POIOPLHOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOW. JlOIyCTUMBIE 3HA4YECHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIPQ)KEHUS, TIPAaBUIIa MPEoOpa30BaHUs CYMM M IPOHM3BEACHUH, MpaBUIIa PACKPHITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrousnaeHa. Cllo)KeHHE, BBIUYATAHUE, YMHO)KEHHE
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHMsI: KBaApaT CyMMbl M KBaApaT PAa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO YpaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3a/1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JByX JIMHEHHBIX
ypaBHEHUW C JABYMsI TEpeMEHHBIMHU. PelieHue cucreM ypaBHEHHH CIOCOOOM TMOJICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KoopAnHaTHOM miockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstne ¢ynkuun. I'padpuk ¢yHknuu. CpoicTBa (QYHKIMMA.
Jluneitnast pynkuus, e€ rpaguk. ['paduk pynkuuu y = [x|. ['paduueckoe pemenune JTuHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yucia v BbIYUCTICHUSA

KBaaparueiii kopeHp u3 uucia. [lorstue 00 wuppanuoHanpbHOM dwmcie. [lecsaTuyHbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolicTBa apupMETUUECKUX KBAJPATHBIX KOPHEH M MX
OpUMEHEHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BBIYMCICHUSAM. [leficTBUTENbHBIE
qucia.



CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCIa.

Auredpanyeckune BbIpaKeHHUs

KBagparHbiil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor npobu. CrokeHwue,
BbIUMTAaHUE, YMHOXKEHHE, AeJieHUe aiaredpanyeckux apoOeil. PanmuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHue.

YpaBHeHus1 M HepaBeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUIA, CBOAAIIMXCSA K JWHEWHBIM W KBaapaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass uHTEpHIpEeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [Ipumepbl pemeHuss cucTteM HENMHEMHBIX YpaBHEHUM ¢
JIBYMsI [IEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a/1a4 alre0pandecKuM CriocoOOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBAa € OAHOW mepeMeHHOM. CucreMbl
JIMHENHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMacTh ONMpeaeseH!s] 1 MHOKECTBO 3HaueHHH pyHKIH. CriocoOb
3a1aHus QYHKIIHIA.

I'paduk dynkuuu. Ytenue cpoiictB Pynkuuu mo e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

@YHKIMY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIIH Y = X, y = X, y = Vx, y=|x|. Tpaduueckoe peureHme YPaBHEHUH U CUCTEM
YpPaBHEHUU.

9 KVIACC

Yucsia v BbIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U O€CKOHEUHbIE JECATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4MCIAa KaK OECKOHEUYHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKUE NEUCTBUS C JAEUCTBUTEIbHBIMU
YHUCJIaMHU.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUPA, JIUTEIBHOCTH IPOLECCOB B OKPYXKAlOIIEM
MUDE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHue 4YHcell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs! M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIINUXCA K TUHEWHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHM, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHne — TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YPaBHEHHUH € ABYMs INEpEMEHHBIMU. PelleHne cucTeM [ByX YpaBHEHMM, OAHO U3 KOTOPBIX



JUHEHHOe, a Ipyroe — BTOpoH creneHu. [ padudeckas WHTEpIpeTaus CHCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PeleHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoictBa. [lapaGoma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CUMMETPHUU Napaldoibl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =\, y = |X| u ux cBoiicTsa.

Yucii0BbIe NOCJI€10BATEIBHOCTH U MPOrPecCUm

[lonsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuEe MOCIEN0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u hopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl  N-ro  4jeHa
apuQMeTUYECKO 1 TeOMETPUUECKOM MPOTrPECCHiA, CyMMBI MIEPBBIX N YJICHOB.

N300paxeHune 4iIeHOB apuU(PMETHUECKON M TeOMETPHUYECKON MpOrpeccuid TOYKaMu Ha
KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0)KHBIE MPOLIEHTHI.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA
JJIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOro Kypca «Aunredpay
XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHIKEHHUSM POCCHUHUCKUX MaTeMaTHUKOB M POCCHICKON
MaTeMaTUYECKOM IIKOJIbI, K CIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YEeCKOM
HANPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOTO0 00pa30BaHUS HA NMPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQeCCHOHANbHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKICHUN, YMEHUIO BUJETh MAaTEMAaTHYECKHIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW eATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAaHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (usuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHUEHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH Ul pellieHus 3ajad B o0yacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U MyTel X pelIeHus;

8) ananTanus K UN3MEHAIUMCS YCJI0BUSIM CONMATbHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIICTEHIIMH U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIHpOBaTh UJEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIECHUS U
neicTBus, OpPMyIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS
Ba3oBble Jiornueckue aeiicTBuA:

® BBUIBJIATH U XAapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOILIEHUN MEXIy HNOHATUAMH, (OPMYJIUPOBATH ONpEAEICHUS MOHITHUM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTIO aHAIN3A;

® BOCIPUHHUMATH, (POPMYTUpPOBATh W MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelaraTb KPUTEPUM JUIsl BBIABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

e JleaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W MHAYKTHBHBIX
YMO3aKJIFOYEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (mpsiMble ©  OT
IIPOTUBHOTO), IPOBOJUTH CaMOCTOSITENILHO HECJIOXKHbIE JI0Ka3aTenbCcTBa
MaTeMaTU4ecKux (PakToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnoco® pemieHHsl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENBHO BbIAETICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

® HCNOJB30BaTb  BOIPOCHI  KAaK  MCCIEAOBATEIbCKMA  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBath BOIIPOCHI, ¢dukcupyromme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOE, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

® [POBOJUTH IO CAMOCTOSITEIbBHO COCTABJIIEHHOMY IIJIaHY HECJIOKHBIH SKCIIEPHUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CaMOCTOATENIbHO  (OpMyJHpoBaTh OOOOIIEHHMS U BBIBOABI 10  pe3yiabTaTaM
POBENEHHOTO HAOIIOACHMS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOMYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPEITOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:



BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAILUU, JAHHBIX, HEOOXOIUMBIX
JUTSL pEeIlIeHUs 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(OpPMAILIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh (OpMy MpecTaBiIeHns HHPOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHGOPMAIIUHU MO KPUTEPUAM, MPEITIOKEHHBIM YUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBHUA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPAKaThb CBOIO TOYKY 3pPEHHMS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TeMbI, IPOOIEMBbI,
pemaeMoil  3a7aud, BBICKA3bIBaTh UJEH, HAIEICHHbIE Ha TOUCK pEUICHHUS,
COMOCTABJISITh CBOU CYKIEHHUS C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
00OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHNI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HorjacHsi, CBOU BO3PAKEHUS;

IPEJICTaBIISITh PE3yNbTaThl PEUICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHus, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAuTOpUY;

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBHUIYaTbHON pPabOTHI
IPY PEUICHNU YYeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATH 1IeJTb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpenensTh BHUAB pabOT, IOrOBapUBaThCA, OOCYXKIATh NpPOIECC U
pe3ynbTar paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI U JIPYTHE), BBIIOJIHITH CBOIO YacTh PabOTHI M KOOPIMHHPOBATH
CBOMU JICWCTBUS C JPYTMMH WI€HAMH KOMaH/bl, OLIEHUBATh KaueCTBO CBOETro BKJaJa B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh C€Hoco0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOW MH(OpMaIUu.

CﬂMOKOHTpOﬂb, IMOLMOHAJILHBIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTata perieHus
MaTeMaTHYeCKOM 3a7auM;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJECHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHIKCHUS WU HENOCTHKEHHs IIeNd, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

K kouiy oOyuenuss B 7 kJjacce OOydaromMiics MOMYYHUT CJIEIYIOUIUE IMpPEIMETHBIC
pe3yibTaThl:

Yucia ¥ BbIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKUe AECHUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHWs] YHMCIOBBIX BBIPAKEHHUH, NPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl BBIYUCICHHUS 3HAUY€HUM JPOOHBIX BBIPAXKEHUH, COAEp)KALIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT OHOM (HOPMBI 3amMCH YKHCEN K APYrou (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPAIOYNUBATH PALIMOHAIBHBIE YHCIIA.

OxpyrisTh yucna.

BbINoMHATE NPUKKUIKY M OLIEHKY pEe3y/bTaTa BHIYMCIECHUM, OLICHKY 3HAUEHUN YHCIIOBBIX
BBIPAKCHUI. BBINIOIHATE NEHCTBUSA CO CTENEHSMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JETMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypaJIbHBIX YUCEIL.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUSs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUI IIPU 33aHHBIX 3HAUCHUSIX EPEMEHHBIX.

BeinonHATe npeoOpa3oBaHusl LIEI0r0 BhIPAKEHHUsSI B MHOTOWIEH MPUBEAEHUEM MOAO00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOYKHUTEJS, TPYNIUPOBKU ClaraeMblX, IPUMEHEHUs (OpMYyN COKpaIi€HHOIO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYJICHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HAaTypaJbHBIMH MOKa3aTeNsIMU AJis IPeoO0pa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHSs MpaBmia Iepexona OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METO/IbI IPU PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMephI Map YUCE, IBISIOLUIMXCS pellieHueM JHHEHHOTO YPaBHEHUS C ABYMSI
MePEMEHHBIMH.

Ctpouth B KOOpJIMHATHOM IUIOCKOCTH TpaQuK JHMHEWHOTO YpaBHEHUS C JByMS
NePEMEHHBIMHU, TIOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

Pematps cucreMbl IByX JIMHEHHBIX ypaBHEHUH C JIByMs IIEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.



CocTaBnsAiTh W pemath JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUU IO
YCIIOBHIO 3a/1aud, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYCHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarh Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE INPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEeHHbIX QyHKIUNA. CTpouTh rpaduK GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMKA M3BECTHBIE 3aBUCUMOCTH MEXIY BEINYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeEMS,
00BbEM paboTHI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACcTaBiICHUS M aHAIW3a MHPOPMALMHU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MONMYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3ynbTaThl:

Yucoa 4 BbIYMCIEHUSA

Hcnonp30BaTh HayaJlbHbIE NPEJCTABICHHUS O MHOXECTBE JECHCTBUTENbHBIX YMCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, M300pa)kaTh [IEHCTBUTENBbHBIE YHCJIA TOYKAMU Ha
KOOPJMHATHOW MIPSIMOIA.

[IpumeHATs TOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJWUTh KBaJpPATHBIC
KOPHH, UCIIOJIB3YS MTPH HEOOXOAUMOCTH KAIBKYJIATOP, BHIIOTHATH TPE0OPa30BaHNUs BBIPAKEHHH,
coJiepXkaluxX KBaJpaTHble KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHMCENT C MOMOIIbIO JNECATUYHBIX IpoOeil u
crenene yucina 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh MpeoOpazoBaHUs
BBIPKEHMM, COAEPKALIUX CTENEHH C LIEJIbIM TT0KA3aTeIEM.

BbINoNMHATE TOXAECTBEHHBbIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOIOWIEHAMH U anreOpandyecKuMy JpoOsiMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIEH HA MHOKUTENH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [ PEIICHUS Pa3IW4yHBIX 3a7ad U3
MaTeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 peaTbHOMN MPAKTHUKHU.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHelHbIe, KBapATHbIE YPABHEHUSI U PALIMOHAJIbHBIE YPABHEHMSI, CBOJAILIMECA K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

IIpoBONUTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
INPUMEHEHHEM TrpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexoauth OT cioBecHOH (QOPMYIMPOBKM 3ahauM K e€ anreOpanyeckod MOJAETH C
MOMOUIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHMiIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TIOJyYEHHBINH pe3ysIbTar.

[IpuMeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [JIsl CPABHEHUS, OLIEHKH, pellaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TPadUUECKyI0 HILTIOCTPAIHIO
MHO’KECTBa PELICHII HEpaBEHCTBA, CHCTEMbI HEPABEHCTB.



®ynknuu: [JoHMMaTh ¥ HCNONB30BaTh (PYHKLUMOHAIbHbBIE MOHATHA U A3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpEACTATh 3HaYeHHWe (YHKIMM O 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y=k/x, y=X2, y:x3, y=Ix|, y=VX, OMHCHIBATH CBONCTBA YHCIOBOI GYHKIMH 110 €& TpaduKy.

K konmy oOyuenuss B 9 kjacce oOydarouuiics IOJYYUT CIEIyIOLUE MpPEeAMETHbIE
pE3yJIbTaThL:

UYucna wu  BbluMciaeHusa: CpaBHHMBATh U YNOPSAJOYMBATH  PALlMOHAIBHBIE U
UppaloHaIbHbIE YUCIIA.

BeimonuaTe apudmMeTrueckue AHCTBUS ¢ pallMOHAJIbHBIMU YHCIIAMHU, COYETasi YCTHBIC U
[MCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS ¢ UPPALMOHAILHBIMU YUCIAMU.

HaxoauTh 3HaueHUs CTENEHEN € LEJIbIMM [10KA3aTEIsIMU U KOPHEH, BBIUNUCIIATH 3HAUECHUS
YHCJIOBBIX BBIPa)KEHUI.

OKpyrisiTh JIEHCTBUTENbHBIE YHUCIIA, BBIIOJIHATH IMPHUKHUAKY Ppe3yJbTaTa BBIYMCIECHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHus: M HepaBeHCTBa: PemaTe TMHENHHBIE M KBaJpaTHbIE YPaBHEHHUsI, YPABHEHUS,
CBOJIAIIIMECS K HUM, IPOCTEHIINe IPpOOHO-pPallMOHANIbHBIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMHU U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaum anreOpamyecKMM CrnocoOOM C TOMOUIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI ¢ ABYMs IEpEMEHHBIMHU.

[TpoBoauTH MpoOCTENIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHEHHEM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, MMEET JIM YpPaBHEHHE WIIH
CUCTEMA YpPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemate nuHeHHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPaBEHCTB HAa YMCJIOBOW MPSAMOM, 3alIUCBIBATh PEILIEHHE C TTOMOIIbI0 CUMBOJIOB.

Pemate cucreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPAaBEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPELIEHHE CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSIMOH,
3alMChIBAaTh PELIEHHE C TOMOLIBIO CUMBOJIOB.

Vcnonb30BaTh HEpaBEeHCTBA MPU PEIICHUH Pa3IMYHbIX 33/ad4.

®yukuuu: Pacno3HaBaTh (QYHKIMM W3Y4eHHbIX BHJIOB. lloka3piBaTh cxemMaTHUYeCKU
pacrojoXeHnue Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB QyHkimid Buaa: y=KkX, y=kx+b, y=k/x,
y=ax’+bx+c, y = X3, y = Vx, y = |x|, B 3aBHCHMOCTH OT 3HAUCHMIT KOYDPHUIMEHTOB, OMUCHIBATH
cBOMCTBa (PYHKIHUI.

Crpoutp u n300pakaTh CXE€MaTHUYECKH IpadUKH KBaJApaTUUHbIX (YHKIUI, OMHCHIBATH
CBOICTBa KBaJipaTUUHbIX (PYHKUUHN 1O UX rpauKam.

Pacno3HaBath  KBajgpatuuHyro (QyHKIOMIO 10  (Gopmyie, NPUBOIUTH MPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHOMN KU3HHU, (PU3UKH, TEOMETPHH.

YucioBble MoC/Ie10BATEJBLHOCTH U mporpeccun: Pacno3HaBaTh apupMeTHUECKYIO U
FeOMETPUUECKYIO IPOrPECCUU MPHU Pa3HBIX CIIOcOo0aX 3a/1aHus.

BbINONHATE BBIYMCICHHUS C MCIOIB30BaHMEM (GOPMYN N-ro 4jieHa apudmeTrHdeckoil u
TEOMETPUUYECKOH MPOTPECCHM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbl MOCIEeI0BATEIbHOCTH TOUKaMH Ha KOOPJUHATHOMN MJIOCKOCTH.

Pemarp 3amaun, cBA3aHHbBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHCIE 3a7aud
U3 pPealbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISTOPa, HU(PPOBHIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 1 bu6mmoreka [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 A 27 1
ArCOPAHCCKHE BIPaxCHHA https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 YpaBHCHHS  HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOPAMHATS! H rpaduici. PynKitn https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHe 1 0600meHKe 6 https://m.edso0.ru/7f415b90
BIHIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO CO O 102 5 0

[NPOTPAMME
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Kounrpoabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 UYucna u Beruricienusi. KBaapaTHeie KOpHH 15 Bubmiorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienns. CTENeHb ¢ 1ebIM 7 bubmuoreka [JOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnuoreka [JOK
KBanparHbiii TpéxuwieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnuoreka [JOK
AnreOpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuoteka [JOK
5) 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bub6nuorexa [IOK
6 . 13
ypaBHEHUIA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHKIE HOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
oBTOpeiie it 0000ueHIe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOI'PAMME
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne /i Kourpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Uucna u Beruucienus. JlelicTBUTENIbHbIC 9 bubnmoreka [JOK
quca https://m.edsoo0.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [HOK
OJTHO¥ MepeMEHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHEHUI https://m.edsoo0.ru/7f419d08
bubnnoreka IIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 16 1 httos://m.eds00.ru/7f419d08
bu6mmoreka [IOK
> Dyt 16 1 https://m.edso0.ru/7f419d08
6 YucoBbIe MOCIEN0BATENHLHOCTH 15 1 bubmorexa HOK
https://m.edsoo0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6mmoreka [IOK
3HaHHH https://m.edsoo0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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