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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue IPyrux AUCLUIUINH, KAK €CTECTBEHHO-HAyYHOI'0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEHEBHOMN >KHU3HU.
PazButue y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anredpandeckux aOCTpakiuii, CcrmocoOe OTpaKeHHS MATeMATUYECKOW HAyKOW SIBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaer
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaroIUXCA: OHH HCIOJNB3YIOT JCAyKTUBHBIE W
UHIYKTHBHBIE PACCYXACHHUs, 0000IMIeHNe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHOU JAEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pEUIeHHE 3ajJad  SBJISEeTCs — peajau3aluen
JeSITeIbHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-MEeToAMYeckre JIuHuM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPAKEHUSN», «YPaBHEHHs U HEPAaBEHCTBa», «DYHKLUU.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xo1e n3ydeHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKaaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro OOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAIHHOTO MaTEMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpPHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYAIOIIUXCS JIOTUYECKOTO MBIILIICHHS,
(GOpMHpPOBAHNIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C pPAlMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUI O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpaueckux JHMHUH — «AjnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydaromuxcs
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHsl 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHuUs
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  AunreOpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEMAaTUKU KaK sI3bIKa JUUIsl TOCTPOEHUS] MaTEMAaTUYECKUX MOJENeH,
OTIHCaHMsI TIPOIECCOB M SIBIICHUH peaabHOro mMupa. B 3amaun oOyueHus anredpe BXOIAT TAKKe
JanpHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJIAJCHHE HaBbIKAMHM JEIYKTHBHBIX PaCCYXKJIEHHIM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIel MaTeMaTHueCKONH MOJENU AJis ONMHUCaHUs
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONb30BaTh pa3IMuHbIC
BBIpa3UTENbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYPHI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3lelibl cofepkaHus: «Yucina M BBIYHUCICHUSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBbIE, MEPEeXOoa OT OAHON (opMbl 3amucu Apolelt K
apyroi. IloHsaTHEe panMoOHaIbHOrO YKCIIA, 3alMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIME YHClIaMu. Perenne 3a1a4y u3 pearbHOM
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpelesieHHe, peodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpe/IeeHH s, 3aiCh 00IbIIUX Yncen. [IpomeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOLIEHTHI, pElICHUE 33/1a4 U3 pealbHOU
IIPaKTHUKH.

IIpuMeHeHne IPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATyPaJIbHbIX YUCEI.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE psiMasi U 0OpaTHas MPOIOPIMOHAIBHOCTH.

Auaredpanyeckue BbIPaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOW. JloImyCcTUMBIE 3HA4YEeHMS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B  BHJE (OPMYJIBI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXXEHUI, IPaBUJIa MIPEOOPa30BaHUsSI CYMM M IPOMU3BEJIEHUH, MTpaBUila PACKPBITUS CKOOOK U
IPUBEIEHUS TOIOOHBIX CIaraeMbIX.

CBolicTBa CTETIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnnHoweHbl 1 MHOrowieHbl. CteneHb MHOrouieHa. Clio)KeHHEe, BBIUYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOYKEHHMsI: KBaapaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, NIpaBUia MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellieHne JIMHEHHBIX ypaBHeHHI. CocTaBieHME YpaBHEHUH IO YCIOBHUIO 3aJadd. PerieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.



Jluneiinoe ypaBHEHHE C ABYMs MEpEeMEHHBIMU U ero rpaduk. CrucremMa ABYX JMHEWHBIX
yYpaBHEHHMI ¢ JBYMsI NEpeMeHHbIMH. PelieHune cucreM ypaBHEHM CIOCOOOM I10JCTaHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayu ¢ IIOMOIIBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopaunara Toukum Ha mnpsMol. YUucinoBble NpOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M opauHAaTa TOYKH Ha
KOOpAMHATHOM IuIocKOoCcTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanpHbIX 3aBucuMoOcTei. [lonsarne ¢dynkuuu. ['padux dyaknum. CpoiicTBa GYHKIHMA.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['paduueckoe pemeHue JTUHEHHBIX
YpPaBHEHUU U CHUCTEM JIMHEWHBIX YPABHEHHUIA.

8 KVIACC

Yucoa U BbIYUCIEHUSA

KBagparueiii kopeHb u3 uucia. [lonstue 00 wuppauuoHanbHOM dYHcie. [lecaTuunbie
NpHUOIVDKEHUST UPPATMOHATBHBIX uncenn. CBolicTBa apu(PMETUYECKUX KBAAPATHBIX KOPHEH M UX
MpUMEHEHHUE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW M BBIUUCICHUSIM. J[eMCTBUTEIBbHBIC
YHCIIa.

Crenens c 1eJIbIM TTOKa3aresieM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anrebpanyeckue BeIpaKECHUIAJTeOpandecKue BbIpaskeHus

KBaapatHblii TpEXUiIEH, pa3i0KEeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHMCTBO anreOpanyeckoil apobu. CioxxeHue,
BEIUMTAaHUE, YMHOXKEHHE, JCIICHUE anreOpanmdecKux IpoOeil. ParmoHanbHbIe BRIPAKCHHUS U HX
npeoOpazoBaHue.

VYpaBHeHMs U HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemennie ypaBHEHM, CBOISIIMXCA K JHMHEWHBIM M KBaapaTHbIM. [Ipocteiimume npoGHO-
panuuoHalIbHbIE YPABHEHUSI.

['padmyeckas mHTEpIpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [Ipumepbl pemieHusi cucTeM HENMHEHMHBIX ypaBHEHUM ¢
JIBYMSI TIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

YucnoBble HEpaBeHCTBA W HMX CBoMcCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUNIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOW. Cucrtemsl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

OyHKIMPYHKIUT

[Tonsitre Gpynkumu. OGMacTh ONpPEEIeHNUs U MHOXKECTBO 3HaueHUl (yHKIuu. Crnocoosb
3ananus QyHKIUH.

I'paduk ¢dynkuuu. Yrtenue cpoiictB pyHkumu no e€ rpaduky. [Ipumepsr rpaduxon
GyHKIMH, OTpa)karoluX peajbHble MPOLECCHI.

OyHKIIUM, OMUCHIBAIOIINE TPSIMYIO U OOpaTHYIO MPOIMOPIIMOHAIBHBIE 3aBUCUMOCTH, WX
rpaduku. Oynxumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenue ypaBHeHHil i CHCTEM
YpaBHEHUM.

9 KUIACC



Yuciia 1 BBIYMCICHUSA

PanonanbHbIe Yncna, UpparroHaIbHbIe YHCIa, KOHEYHbIE U OSCKOHEYHBIE JCCSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIC 4YHCIA KaK OCECKOHEYHBIC
JIecsTHUHble  JapoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIbHBIX YNCET U KOOPAUHATHOU MPSAMOM.

CpaBHeHUE JCHCTBUTENBHBIX YHUCEN, apu(PMETHUECKHUE NEHCTBUS C ACHCTBUTEIHHBIMU
YUCIIAMH.

Pasmepsl 0OBEKTOB OKpYXKAlOIIEr0 MHpPA, AIUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh HpuOIMKeHUs. OKpyrjIeHUE YHUCEll.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHus1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOASIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENECHEH
Pa3oKEHUEM Ha MHOXKUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHUW.  PemieHne  TEKCTOBBIX — 3ajad
aNreOpandecKuM METOIOM.

VYpaBHeHHE ¢ IBYMs TEpEeMEHHBIMU M ero rpaduk. Pemienuwe cucreM ABYX JIMHEHHBIX
YpaBHEHUU € JByMsl NEpEMEHHbIMU. PelieHune cucreMm JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTalns CUCTEMbl YpaBHEHUH ¢
JIBYMsI TI€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanmparHble HepaBeHcTBa. ['paduueckas MHTEepHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IIEPEMEHHBIMH.

OyHKIMPYHKIUT

KBanmparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboibl, 0Cb CHMMETPHUH MapadoIIbl.

I'paduku pyskmmit: y = kx, y = kx + b, y =k/x, y = x3, y=Vx, y = |x| , n ux cBoiicTsa.

YuciioBble ocne0BaTeIbHOCTH YN CI0BBIE MOCIE10BATEIbHOCTH U IIPOrPecCHH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJJaHuEe TOCIE0BATEIIbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To UieHa.

Apudpmernueckass U reomerpuueckas — nporpeccud.  Dopmynsl N-ro  4ieHa
apuMeTUYECKOI U TeOMETPHUECKON MPOTPECCHIA, CyMMBI TIEPBHIX N YJICHOB.

N3o00paxeHne 4YIeHOB apuUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHON MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPe3yJIbTAaThl OCBOCHUS MPOTrpaMMbl y4eOHOI0 Kypca «Aredpay» XxapakTepu3yroTCs:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, II€HHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTUKEHHM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITMOJTHEHUIO 00513aHHOCTEH TpakIaHWHA U pear3aliy ero Mpas, IPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TPAXKIAHCKOTO
oOmecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCY)KICHHIO 3THYECKUX MPOOJIEeM, CBI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAaHHEM Ba)KHOCTU MOPAJIbHO-ITUYECKUX
MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM HAa AaKTHUBHOE€ Yy4YacTHUE€ B PEIICHUH NPAKTUYECKUX 3a7ad MaTEeMaTHYECKOU
HAMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOr0 00pa30BaHMs Ha MPOTSIKEHUH BCEH KU3ZHU IS
YCTIEHOW TPO(hEeCCHOHATTLHOM JACSITETLHOCTA U Pa3BUTHEM HEOOXOJUMBIX YMEHHIA, OCO3HAHHBIM BBIOOPOM
Y TOCTPOCHUEM WHAMBUAYATbHON TpPAaeKTOpPUMU OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY M ACTETHYECKOMY BOCIHPHATHIO MAaTEMAaTHYCCKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHNUH, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpHUEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIECTBA, MOHUMAHUEM MAaTEeMaTHYECKON HAyKH Kak
chepsl 4YeIOBEUECKOW NEeATeNbHOCTH, JTAOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsi PA3BUTHUS ITUBUIIU3AIINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KYJIbTYpOH Kak CpEACTBOM IIO3HAHUA MUDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATENbCKOM AESITEIbHOCTH;

6) ¢usuueckoe BocnuTaHHMe, (GopMHPOBAHHE KYJLTYPbI 310POBbSI H 3MOLHOHAJILHOIO
Os1aromosty4us:

TOTOBHOCTBIO TMPUMEHSATh MAaTE€MAaTUYECKHE 3HAaHHUS B HWHTEpPEcax CBOETO 3/I0pOBbs, BEIACHUS
3JI0pOBOTO 00paza ku3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHITUN M OTHABIXA, pEryisipHas
¢u3nueckas akTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pe(ieKcHH, NPU3HAHMEM CBOEro IpaBa Ha
OIUOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpHEHTAIlMel Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHWA ISl pEIIeHUs 3a7a4 B 001acTH COXPaHHOCTU
OKPY KaIOIeH Cpe/ibl, TUIAHUPOBAHUSI TIOCTYITKOB M OIEHKH MX BO3MOXKHBIX MOCJIEACTBHUH ISl OKPYKAIOIIEH
Cpelibl, OCO3HaHHEM TII00aTbHOTO XapaKTepa SKOJIOTUUECKUX MPOOIeM U IyTeH UX PEIICHHS;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUSM COLMATBHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHCJIE€ YMEHHE YUUTHCS y APYTHX JIIOACH,
puoOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHIIUN U3 OMBITA IPYTUX;

HE00XO0IMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM YHCIe (OPMYTUPOBATH HJIEH, MMOHSTHSI,
TUIOTE3bI 00 00BEKTaX U SIBICHUSAX, B TOM YHCIIe paHee HEM3BECTHBIX, OCO3HABATH JIe(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;



CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYaIMIO, BOCHPUHHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIOMIUNA KOHTPMEDP, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIIeHUs U ASHCTBUS, GOPMYyITUPOBATH U
OILICHUBATh PUCKU U MOCIIEACTBHS, (OPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

BBISIBJIATh U XapaKTEpU30BaTh CYIIECTBCHHbIC MPU3HAKM MAaTEMAaTHMYECKHMX OOBEKTOB, MOHSITHUH,
OTHOLICHUNA MEXIY TNOHATHUAMH, (OPMYIMPOBATH OIpPEICICHUS TOHATHHA, YCTaHABIMBATbH
CYIIECTBEHHbIN NPHU3HAK KIaCCU(PUKALMM, OCHOBAHUS A 00OOLICHHUS W CPAaBHEHMs, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUpPOBaTh U  NIpeoOpa3oBbIBATh  CYKICHHS: YTBEpIAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOpEUMs B (akTax, JaHHBIX,
HAOJIOACHUAX U YTBEPXKICHMAX, NpeAslaraTh KPUTEPUM I BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUYMI;

JieJIaTh  BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh JI0Ka3aTelIbCTBA MAaTEMaTHYECKUX YTBEPKACHUH (IpsAMble M OT TIPOTHUBHOIO),
IIPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE JOKA3aTeIbCTBA MATEMAaTUYECKUX (PAKTOB, BHICTPAUBATh
apryMEHTaluI0, MPUBOJUTH INPUMEPbl U KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs,

BbIOMpaTh crnoco0 perieHus y4eOHOW 3ajgauu (CpaBHMBATh HECKOJBKO BAapHAHTOB pEILEHUS,
BbIOMpPAaTh HanboJee MOIXOASIMMI ¢ YIETOM CaMOCTOATENBHO BbIIETICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

UCIIOJIB30BaTh BOMNPOCHI KaK MCCJICIOBATEIbCKHI HMHCTPYMEHT IO3HAHUSA, (HOpMYyITHUpOBaTh
BOTIPOCHI, (PUKCUPYIOIIKE MPOTHBOPEYUHNE, MTPOOJIEMY, CAMOCTOSATEIBHO YCTaHABINBATH HCKOMOE H
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOKO TIO3UITUIO, MHECHHCE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECIIOKHBIA JKCIIEPUMEHT, HEOOJBIIOE
WCCIIC/IOBAaHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENIbHO  (hOpMYJIMpPOBaTh OOOOIICHHUS W BBIBOJABI [0 pe3ysibTaTaM MPOBEIAEHHOTO
HAOJIIOICHNUSI, UCCIICJIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IMOJIYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U
0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIecca, a TAKKE BBIIBHTaTh MPEIIOJIOXKECHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUISl pEeLICHHS
3aJ1a4y;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO PA3IUUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

BBIOMpaTh QopMy IpencTaBiIeHHs] HHPOpPMALMK U WIITIOCTPUPOBATh pellaeMble 33/1a4l CXeMaMH,
JrarpaMMaMy, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAIE&KHOCTh HH(OpPMALMM 1O KPUTEPHUSIM, MPEIJIOKEHHBIM YUUTEJIEeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:



BOCIPUHUMATH U (DOPMYIHPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBHUSMH M IIETSIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh
TTOSICHEHHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIA PE3YIbTAT;

B XOJIe 0OCYXKJIEHHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaEMOM TEMBI, TPOOJIEMBI, peraeMoi
3a/1auy, BBICKA3bIBaTh HJCH, HAIICJICHHBIC HA TMOMCK PEIICHHS, COMOCTABISATh CBOM CYXICHHS C
CYXICHHUSIMH JPYTHX YYaCTHHUKOB JHAJIOTa, OOHAPYKMUBATh PA3IMUUE M CXOJICTBO TO3UIIMHA, B
KOPPEKTHOH opme GopMyTupOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHHUS;

NPEACTABIATh  PE3yJAbTaThl pELICHUS 3a/layd, HSKCIEPUMEHTAa, HCCIIEOBAaHUsA, IMPOEKTAa,
CaMOCTOSITENTLHO BBHIOMPATh OpMAT BBICTYIUICHUS C YYETOM 3a/1ad MPe3eHTAIlMN U 0COOEHHOCTEH
ayJIuTOPHH;

MMOHUMAThH ¥ MCIOJIh30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAUBHUIYaIbHOW paOOTHI IPHU PEIICHUU
y4eOHBIX MATEMATHUYCCKUX 33]1a4;

MIPUHUMATH 11€JIb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW pPabOTHI,
pacrnpenenaTh BUIAbI padoT, TIOTOBAPUBATHCS, OOCYKIATh MPOIECC U Pe3yabTaT paboTkl, 0000maTh
MHEHHS HECKOJIbKUX JIIOCH;

y4acTBOBaTh B IPYMNNOBLIX (hopMax paboThl (00CYyXkaAeHUS, OOMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
U JPYTUe), BBINOJIHATH CBOIO YacTh pPabOThHl M KOOPAWHHUPOBATH CBOM JIEUCTBHS C APYTHUMH
YICHAMH KOMaHJbl, OLEHHUBATh KAa4eCTBO CBOEr0 BKJIaJa B OOUIUMH MPOIYKT IO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBHS
Camoopranuzanmusi:

CaMOCTOSITEJILHO COCTAaBJIATH IUIaH, aJITOPUTM pellIeHus 3a/1a4u (WIK €ro 4acTb), BBIOUpaTh crocod
pelieHns ¢ y4éTOM UMEIOUIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAaMOKOHTPOJIL IIpolecca M pe3yibTaTa PELICHUsS
MaTeMaTHYECKOH 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUHU 3a/1a4i, BHOCUTH KOPPEKTUBbI
B JICITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HANJAEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE PE3yNbTaTa JAESITEIbHOCTH MOCTABIEHHOMN LENIHU U YCIOBUSAM, OOBICHATh
MPUYMHBl  JOCTWKEHUS WM HEJOCTH)KEHUS IeJlM, HaXOJuUTh OUIMOKYy, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjacce 00y4Jaromuics MOIyYuT CIEIYIONUNE TPEIMETHBIC PE3YJIbTATHI:

Uu

CJIa 1 BBIYUCJICHUA

BLIHOJ'IHSITB, COUCTasA YCTHBIC U IMCbMCHHBIC HpI/IéMLI, apI/I(bMCTI/IquKI/IC JIeHUCTBUSA C panrOHaJIbHBIMHA

YHuCJIaMMU.

HaxomuTh 3HaueHHs 4YHMCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHHM, COEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

IlepexoauTb OT OAHOHN (OPMBI 3aMUCH YMCEN K JAPYrod (mpeoOpazoBbIBATH JECATUYHYIO APOObL B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO IpOOBb).

CpaBHUBaTh U YIOPSAJOYMBATH PAllMOHAJIbHbIE YUCIIA.

OKpyrisTh YUCIa.

BrinonHsTh MMPUKUAKY U OLICHKY PC3yJIbTaTa BBI‘{I/ICJ]CHI/II‘/’I, OILICHKY 3HAYECHUN YHCIOBBIX BLIpa)KeHPIfI.
BEIONHATE IEHCTBHS CO CTEIEHIMHU C HATypaJIbHBIMU IMOKA3aTCIISIMU.



IIpuMeHATh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypPaJIbHBIX YU CEIL.

Pemarp  NpakTHKO-ODUEHTHPOBAaHHBIE  3aJa4d,  CBA3AHHBIE C  OTHOLIECHWEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU, HHTEPIIPETUPOBATh PE3Y/bTAThl PELICHUS 3a7ad ¢ y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOIICTBAMHU PAaCCMAaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonb30Bathk anredpandyeckyro TEPMUHOJIOTUIO M CUMBOJIMKY, IIPUMEHSTH €€ B IIPOLECCEe OCBOCHUS
y4eOHOT0o MaTepuania.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPOKEHHUH MPU 33JaHHBIX 3HAUCHHSX NEPEMEHHBIX.

BeInonHATe peoOpa3zoBaHus LEN0ro BEIPaKEHUS] B MHOTOWIEH IIPUBEJCHUEM MOJJOOHBIX ClIaraeMbIX,
pacKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHAa HAa MHOTOYIEH, NPUMEHSTH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jIoKEHNE MHOTOUWIEHOB HA MHOKUTEIH C TOMOIIBIO BBIHECEHUS 32 CKOOKH 00I1ero
MHOYHTEJIS, PYNITUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAILIEHHOI'O YMHOXKEHHUS.

[TpumensTh npeoOpa3oBaHWs MHOTOWICHOB JJIsi PEIICHUS pAa3IUYHBIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON IPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypalbHbIMM IOKa3aTelsIMM Ul I[peoOpa3oBaHus
BBIPAYKECHHUIA.

YpaBHeHus U HEpaBeHCTBA

Pemate nuHENHbIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NMPUMEHss MPaBWIa IEepexofa OT UCXOIHOTO
YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTh, SIBIIAETCS 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTH rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars npumepsl mHap YUCEN, SBISIOLUXCS PELICHUEM JMHEHMHOro YypaBHEHHS C JABYMS
[IEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHON IUIOCKOCTH TIpadMK JIMHEHHOro YpaBHEHHUS C JBYMs IE€pPEMEHHBIMH,
HOJIb3YSICh T'paMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pematb cucteMbl IBYyX JTMHEWHBIX YPAaBHEHUH C IBYyMS IEPEMEHHBIMU, B TOM YHCJIE TpadUUECKH.

CocTaBnaTh W pemiarh JUHEHHOE YypaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUN IO YCIOBHUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJy4EHHBIN pe3yNbTar.

DyHKIMH

N300paxaTh Ha KOOPAMHATHON NMPSAMOM TOUKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpAMHATAM, JIy4H,
OTPE3KH, MHTEPBAJIbL, 3aAIIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha aareOpanyeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOMTH TIpaduku
TuHEeUHBIX QyHKIMi. CTpouTth rpaduk GyHKINU y = [X|.

OnuceiBaTh ¢ MOMOILIBIO (PYHKIIMNA M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMHU: CKOPOCTh, BPEM,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTENBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduyecknii cnoco® npeAcCTaBiIeHUs U aHanu3a MHGQoOpManMM, U3BIEKaTb U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonIty 06yuenus B 8 kj1acce 00y4Jaromuics MoxyquT CIECAYIONHE TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayaldbHBIE NPEACTABIECHUS O MHOXECTBE ACHCTBUTEIBHBIX UMCEN JJIS CPaBHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIE YHCIIa TOUKAMH Ha KOOPIUHATHON MPSIMOIL.

[IpumensaTr noHATHE apU(METHYECKOr0 KBaJpaTHOTO KOPHs, HAaXOAWTh KBaJpaTHbIE KOPHHU,
UCMOJNB3ys MpPHU HEOOXOAMMOCTH KaJbKYJSATOpP, BBIMOJHATH NMpeoOpa3oBaHUs BBIPAKEHHH, ColeprKaliux
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30Bath 3anucy O0NBIIMX U MaJIbIX YHCET C TOMOIIBIO IECATUYHBIX Apo0Oei U cTereHel yucna
10.

AJiredpanyeckue BbIpaKeHUs



[IpuMeHATh MOHATHE CTENEHU C ILeJIbIM IOKa3aTeleM, BBINOIHATh MPeoOpa3oBaHUs BbIPAXKEHUH,
COJIEPIKAIIMX CTEIICHH C LENBIM MOKA3aTEIIEM.

BbIMONHATE TOXAECTBEHHBIE NPE0oOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUI HAa OCHOBE MPABUI
JEHCTBUI HAJl MHOTOWICHAMH U aJlreOpandecKuMH IPOOsMHU.

PackiagpiBaTh KBaspaTHBINA TPEXWICH HA MHOXKHATEIH.

[TpumMeHsaTH peoOpa3oBaHMsl BBIPAKEHUH JUIS PEIIEHUS PA3JIMYHbIX 3a]a4 U3 MaTeMaTHKH, CMEXHbIX
IIPEAMETOB, U3 PEAIBHOM IIPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHEHHbIE, KBaJpaTHbIC YpPaBHEHUS M pPallMOHAJIbHBIC YPABHEHMS, CBOZSIIMECS K HUM,
CUCTEMBI JIByX YPABHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh MNpPOCTEHIIME WCCIECIOBAHUS YPAaBHEHMH M CHCTEM YPAaBHEHHUW, B TOM 4YHUCIE C
IPUMEHEHHEM TpaHuuecKuX MpeACcTaBIeHul (yCTaHAaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTEMa
YPaBHEHUH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Ilepexoautb OT ciOBeCHOM (HOPMYIMPOBKU 3aJaud K e€ anreOpauyeckod MOJAEIH C IHOMOILBIO
COCTABJICHMS YPAaBHEHHUS WM CUCTEMBbl YPaBHEHHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIYYEHHBIN pe3yibTarT.

[IpuMeHsTh CBOWCTBA 4YHMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLIEHKHM, peEIlaTbh JIMHEUHbIE
HEpaBEHCTBA C OJHOW NEpEeMEHHOM M HX CHUCTEMBI, J1aBaThb I'paUUeCKyr0 HIUIIOCTPALMI0 MHOXECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

[loHnMaTh M UCHONB30BaTh (YHKUMOHAJbHBIE IOHATUA U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHMS), ONPEJENATh 3HaUeHNEe (PYHKIMM [0 3HAYCHHUIO apryMEHTa, ONpeAessaTh CBONCTBA (DyHKIMU
o e€ rpaduky.

Ctpouts rpaduKy I€MEHTapHBIX (QYHKIUH BHIA:

y =k/X,y=x2,y=x3,y = x|, y = VX, OnECHIBATH CBOICTBA YNCIOBOH (YHKIHH O e& rpaduKy.

K koHIly 00yueHus B 9 kjacce 00y4aroImuics MoyduT caelyromue NpeIMeTHbIC pe3yIbTaThl:

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PALlMOHAJIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BoinonHATe apudmeTnyeckue AeUCTBUS ¢ pallMOHAIbHBIMU YHCIAMH, COUY€Tasl YCTHHIE U MUCbMEHHBIE
IIPUEMBI, BBIITOJIHATH BBIYNCIICHUSI C UPPALMOHAILHBIMH YU CIIAMU.

Haxonuth 3HayeHUs cTeneHen ¢ LEIbIMU MOKa3aTelsIMU U KOPHEW, BBIYUCIIATh 3HAYEHUS YUCIOBBIX
BBIPA)KCHU.

OkpyrnisiTh JEHCTBUTENbHBIE YHCIA, BBIOJHATH MNPUKUAKY pPE3yJabTaTa BBIYMCICHUH, OLEHKY
YKCIJIOBBIX BBIPA)KEHUH.

YpaBHeHH U HEPABEHCTBA

Pemarp nuHelHbIe U KBaJlpaTHbIE YPAaBHEHUS, YPABHEHUSI, CBOJSAIINECS K HUM, IPOCTEHUIINE APOOHO-
palMOHAIbHBIE YPABHEHUS.

Pemartp cucteMsl AByX JIMHEWHBIX YPAaBHEHHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI IByX YpaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJIACTCS JINHEUHBIM.

Pemarp TekcToBBIE 3amauM anreOpanyecKUM CIIOCOOOM C TMOMOINBIO COCTaBJICHHUS ypaBHEHUS WIH
CUCTEMBI JIBYX YPAaBHEHHI C IByMsI IEPEMEHHBIMHU.

[IpoBoauTH MNpPOCTEHIIME WCCIECIOBAHUS YPABHEHUHM M CHUCTEM YPABHEHHM, B TOM YHUCIE C
IpPUMEHEHHEM TpapHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHUH pellIeHusl, €ClIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemarp nuHeliHble HepaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIIEHHWE HEPaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Pemate cucTeMBbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIME KBaJpaTHOE
HEpaBEHCTBO, M300paXkaTh PEIICHHWE CUCTEMbl HEPABEHCTB HA YHMCIIOBOH MpPSMOIi, 3alMChIBaTh pEIIEHUE C
ITOMOIIIBK0 CUMBOJIOB.



Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7au.
DOYyHKIUHA
PacrioznaBate (yHKIMM W3YYCHHBIX BHAOB. [lOKa3bIBaTh CXEMAaTUYECKH PACIIONIOXKECHHE Ha

KOOPJIMHATHOM 1utockocTh rpadukoB Gpynkuuii Buga: Y = kx, y =kx + b,y =k/x,y =ax2 + bx +c,y =x3, y
=X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaueHHiT KO3((QHUIMCHTOB, OMHCHIBATH CBOKCTBA (YHKIIHIA.

Crpouts m n300pa)xaTh CXeMaTHYECKH TIpaUKH KBAaJPAaTHYHBIX (YHKIHHA, ONMUCHIBATH CBOICTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX TpaduKam.

Pacrnio3naBath KBagpaTHUHYIO (QYHKIUIO 10 (popMyIie, MPUBOIUTH MPUMEPHI KBAIPATUIHBIX () YHKIIUH
U3 peasbHOM XU3HH, PU3NKH, TEOMETPHHU.

YucioBble NOCI€10BATETHOCTH U POTPeCCHH

Pacrnio3naBath apupMeTHIeCcKyI0 1 TE€OMETPUUECKYIO IIPOTPECCUH MIPH Pa3HBIX CIIOCO0axX 3aaHMs.

BBIMONHATE  BBIUMCIEHUS C  HCIONB30BaHMEM (OpMYyd N-TO 4WieHa apuPMETHYEeCKOH WU
reOMETPUYECKON MPOrpeccuii, CyMMBI IIEPBBIX N YICHOB.

N300paxkaTh WieHBI OCIEI0BATEILHOCTH TOYKaMH HA KOOPAWHATHON TJIOCKOCTH.

Pemrate 3amaun, CB3aHHBIE C YHCIOBBIMU MTOCIIEIOBATEIBLHOCTSIMH, B TOM YMCIIC 33[1a4d U3 peallbHOU
KHU3HH (C UCMOTB30BAHNUEM KAIIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHHA).



TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (un¢posBbie)
Ne ni/m Konrpoabnbsie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Uucna u BelunciieHus. PanimonanbHeie o5 1 bu6nmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
AlreOpandeckue BhIPaXKCHUS 27 1 bubnmorexa LIOK
P P https://m.edsoo.ru/7f415b90
VpaBHeHUs 1 HEPaBEHCTBA 20 1 bubamorexa LIOK
P P https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
K . @ 24 1
0OpAHHATS! 1 rpaguich. DyhicuuH https://m.edso0.ru/7f415b90
bubmuorexa [JOK
IT 000 6 1
OFTOPEHHE 1 000DIIEHHE https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0




8 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/m Kourpoubnble IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 4 .Ks 1
ucia v BeruuciaeHus. KBajpatHbeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6mmoreka [IOK
HOKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubnuorexa [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BoIpaKEHUSI. bubnuorexa [JOK
4 15 1
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBaipaTHbie 15 1 bubnnoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hgpil;l/(;nT.CeI:jch;L.ru 17§417af8
8 OyHkunu. OCHOBHBIE TOHATHUS 5 Bubmiorexa LIOK
YHICHHH. https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) Y
9 YHKUHH. THCAOBEIE GyHKIIH o https://m.edsoo0.ru/7f417af8
bu6mmorexa [IOK
1 IT 2
0 OBTOpEHHE ¥ 0000meRHe 6 https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 102 6 0

[NPOT'PAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnsie IIpakruuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 Yucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C bubnnorexa [JOK
2 . . 14 1
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI Bbu6moteka [JOK
3 . 14 1
ypaBHEHUI https://m.edsoo.ru/7f419d08
bub OK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 htI/tIpSJ,I:I;I/(r)r:.GeI:jasc])_E).ru 176419408
bubmuoreka [IOK
5 o 16 1
YHIHHH https://m.edsoo.ru/7f419d08
bu6 OK
6 YuciIoBbIE OCIEN0BATEILHOCTHU 15 1 htPtIp::I;I/(;T.e;jzc]i).ru 17§419408
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bubmmoreka IIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOT'PAMMBI

7 KJIACC
Kon
NpoBepPsieMo IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
ro 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYMCICHUS
11 BeinonHsATe, coueTast yCTHbIE U MMCbMEHHBbIE IPUEMBI, apu(MeTHUeCKue 1eHCTBUS
C palMOHAJILHBIMH YUCIIaMU
HaxoauTe 3Ha4eHUs YUCIOBBIX BBIPAKEHHA, TIPUMEHSITH Pa3HOOOpa3HBIE CIIOCOObI
1.2 U NpuéMBbl BBIYMCICHUSA 3HAYEHUH JPOOHBIX BBIPAKEHMH, COJEpIKalUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU
[lepexomuts oT onmHOW (OpMBI 3amucH 4YMceNl K Apyrod (mpeoOpa3oBHIBATH
1.3 JNECATHUYHYIO OpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ICCATUIHYIO POOb )
1.4 CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisiTh uncna
BBINONHATE NPUKUAKY M OLICHKY pe3ysbTaTa BBIYMCICHUM, OLICHKY 3HA4CHUNI
1.6 YHCJIOBBIX BBIpA)KEHUN. BBINOMHATH NEHCTBUS CO CTENEHSMU C HAaTypaJbHBIMU
NIOKa3aTeNsIMU
17 [TpuMeHATh NpHU3HAKK JENUMOCTH, PA3JIOKEHHE HA MHOMKUTEIM HaTyPaJIbHBIX
yucell
Pemate npakTHUKO-OPUEHTUPOBAHHBIE 3aJauyd, CBA3aHHBIE C OTHOLICHHEM
18 BEJMYMH, MPONOPLMOHAILHOCTBIO BENMUUH, MPOLCHTAMH, HHTEPIPETHPOBATH
pe3ynbTaThl pelieHus 3ajad ¢ yu€ToM OrpaHMuYEHUM, CBSA3aHHBIX CO CBOMCTBaMHM
paccMaTpuBaeMbIX 0OBEKTOB
2 AnrebpanuecKue BbIpaXKEHUs
21 Hcnonb30BaTh anredpanyeckyto TEPMUHOJIOTMIO U CHMBOJIMKY, IPUMEHSTh €€ B
IIPOLIECCe OCBOEHUS Y4eOHOTO MaTepuaa
29 Haxonuth 3HaueHMs OYKBEHHBIX BBIPDAKEHMH TIpU 3aJ@aHHBIX 3HAYEHUSX
NEePEMEHHBIX
23 BoinonusaTe npeoOpa3oBaHMsl LEIOT0 BBIPAKEHHS B MHOTOYIEH IPHUBEACHUEM
NOJOOHBIX CIIaraeMbIX, PAaCKPbITHEM CKOOOK
24 BBINOTHATE YMHOXEHHE OJJHOUIEHA HA MHOTOWIEH M MHOTOYJIEHA HA MHOTOUJIEH,
IPUMEHSTH (OPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU
OcymecTBIITh  pa3iokKeHHE MHOTOWIEHOB Ha MHOXHUTEIM C  IOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKM OOLIEro MHOXHWTENS, TPYNIUPOBKM CIIAaraeMbIX,
pUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh npeoOpa3zoBaHUsI MHOTOUYJIEHOB Als PELIEHHs PasIMMHBIX 3a7a1 3
MaTEMaTHKHU, CMEXKHBIX IIPEMETOB, U3 PEAJILHON IPAKTUKH
27 Hcnonp30Barh CBOWCTBA CTENEHEW C HATypaJbHBIMH MOKA3aTEIAMH IS
npeoOpa30BaHUs BEIPAKEHUN
3 YpaBHEHMS U HEPABEHCTBA
Pewlats JMHENHBIE YypaBHEHUS C OJHOW IIEPEMEHHOMW, IPUMEHSAS IIpaBUIIA
3.1 nepexo/ia OT UCXOAHOIO YPAaBHEHHUS K paBHOCUILHOMY emy. [IpoBepaTs, sBisercs

JIX YU CJIO KOPHEM YpPaBHCHU A



[IpumeHnsaTy rpaduyeckre METOIbl NP PEUICHWH JUHEWHBIX YPaBHEHUNW M HX

3.2
CUCTEM
33 [ToxOuparh mpUMepsI Map YUCE, SBISIOMIUXCS PEIICHUEM JTMHEHHOTO YPaBHCHHS
C ABYMsI IEPEMEHHBIMU
34 Ctpouth B KOOPIWHATHOW TUIOCKOCTU TpaduK JTUHEHHOTO ypaBHEHUS C JIBYMS
MEPEMEHHBIMH; MOJIb3YSICh IPAPUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPaBHEHUS
35 Pemate cucteMbl NByX JIMHEMHBIX YPaBHEHHMH C JBYyMS II€PEMEHHBIMH, B TOM
qucie rpadpuiecku
CocraBisTh U pelaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JMHEMHBIX YpaBHEHUI
3.6 [0 YCJOBHIO 3a/1a4d, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/lauu
MOJIYYeHHBIN pe3ysbTaT
4 Koopaunats! u rpaduku. OyHKIMHA
N3o0paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpJMHATAM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh UYHCIOBBIE MPOMEKYTKU
Ha aNreOpanveckoMm sI3bIKe
4.2 OTMeuaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATAM
4.3 Ctpourts rpaduku nuHeitHbIX QyHKumid. CTpouts rpaduk GyHKIUU ¥ = [X|
OnuceIBaTh ¢ MOMOIIBIO0 (HYHKIIUN M3BECTHBIC 3aBUCUMOCTU MEXKY BEIHMYUHAMU:
4.4 CKOpOCTb, BpeMsH, paccrosiHue, LIEHY, KOJINYECTBO, CTOMMOCTb,
MIPOU3BOUTENILHOCTb, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonnmate rpaduueckuid crnoco® TMpeAcTaBleHUsS W aHaluW3a HH(poOpManuu,
4.6 U3BJICKATh U UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPaUKOB peatbHBIX MPOIIECCOB
Y 3aBUCUMOCTEMN
8 KVIACC
Kon N
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMor .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'O 00111er0 00pa3oBaHus
0 pe3yJibTaTa
1 Yucna v BIYUCICHUS
Hcnonb3oBaTh HavaabHbIE MPEJICTABIECHUS O MHOXECTBE JE€HCTBUTEIbHBIX YHCEI
11 JUISl CPAaBHEHMSI, OKPYTJICHUSI ¥ BBIYMCIICHUM, N300paXKaTh JEHCTBUTEIbHBIC YHCIa
TOYKaMU Ha KOOPJAMHATHOU IIPSIMOi1
[IpumeHsTh TOHATHE apU(PMETHUECKOrO KBaApPaTHOTO KOPHSA, HAXOAUTh
1.2 KBaJpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJISTOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUH, COAEpXKAIIUX KBaJpaTHbIE KOPHHU, HCIONIb3Ys
CBOICTBa KOPHEM
1.3 Hcnonb30Bath 3anucu OOMBIINX U MAJIBIX YUCEN C TIOMOIIBIO JECATHUHBIX ApoOeii
U creneHer yucna 10
2 Anrebpanyeckue BhIPAKESHHS
21 [IpuMeHATh  MOHATHE CTEMEHM ¢  [EJIbIM  [OKa3aTejeM,  BBITIOJIHATH
npeoOpa3oBaHus BEIPAXKEHHH, COIEPIKAIUX CTENEHH C LIEIbIM MTOKa3aTeIeM
29 BoINOMHATE TOXIECTBEHHBIE MPEOOPA30BAHMS PAIMOHATBHBIX BBIpAXKEHUN Ha
OCHOBE IIPAaBWJI ACUCTBUI HaJ MHOTOWIEHAMU U anre0panyecKuMu ApoOsMH
2.3

PacknagniBath KBa,[[paTHBIfI TpéX‘-IJICH Ha MHOXXHTCIIN




24 [TpuMmensaTs mpeoOpazoBaHMs BBIPAKEHUM JUIsl PEIICHUS pPa3IMYHbIX 3a1ad W3
MaTEMaTHKHU, CMEXKHBIX IIPEMETOB, U3 PEAJILHOM IPAKTUKH
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemare JsMHElHBIE, KBaJpaTHbIE YPABHEHHWS U pPalMOHAIbHBIE YpPaBHEHUS,
CBOJISIIMECS] K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYyMS IEPEMEHHBIMU
[IpoBoauTh IpOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUMH, B TOM
32 yucie ¢ NPUMEHEHUEeM rpaduyeckux NpeAcTaBiIeHU (YCTaHaBIMBATh, UMEET JIH
YpaBHEHHE WJIM CHCTEMa YpPAaBHEHUN pEIIEHUs, €CIM HMEET, TO CKOJIbKO, U
npouee)
[Tepexoautk OT ci0BeCHOM (POPMYIUPOBKHU 331a4M K €€ anredpanyeckoid MoAeu
3.3 C  TIOMOIIBIO  COCTaBIECHHUS  YpaBHEHHS WM  CHUCTEMbl  YPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 33J1a4M ITOJIyYE€HHBIN pe3yJIbTaT
[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB NIl CPAaBHEHUS, OLEHKHU, pEIlaTh
3.4 JMHEHHBbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBbI, JaBaTh
rpaduyecKyr0 WUIIOCTPALMI0 MHOXKECTBAa pEIIEHUIl HEpaBeHCTBA, CUCTEMBI
HEPABEHCTB
4 DyHKIMU
[lornMaTe W WCHONB30BaTh (DYHKIHMOHAJIBHBIC TOHATHS W S3BIK (TEPMHHBI,
4.1 CUMBOJINYECKHE OOO3HAYEHHUs), ONPEAENATh 3HAYEHUE (PYHKIUHU MO 3HAYEHUIO
apryMeHTa, OIpeIesIATh CBOMCTBA (PYHKIMH 110 €€ rpaduky
Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:
y=k/x
4.2 y
k/x
, Y =X%, y =Xx?, y = [X|, onKchIBaTh CBOMCTBA YMCIOBON (PyHKIIMHU 1O €€ rpaduKy
9 KJIACC
Kon
NpoBepsieMo IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUS] OCHOBHOIM
ro o0pa3oBaTe/IbHON NMPOIrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
1 Yucna v BIYMCIECHUS
11 CpaBHUBATh U YIOPSAI0UYNBATH PALIMOHAIBHBIE M HPPALIMOHAJIBHBIE YUCIIA
Beimonuate apudmMeTnueckue AEHCTBHS C PallMOHAIBHBIMH YHCIAMH, COYeTast
1.2 YCTHBIE U NMUCHbMEHHbIE MPUEMBI, BBIMOIHATh BBIYMCICHHUS C UPPALMOHAIbLHBIMU
qucIaMu
13 HaxonuTe 3HaueHus creneHen C LeNbIMH MOKa3aTesMi 1 KOPHEW, BBIYUCIATH
3HAYEHUS YHCIOBBIX BBIPAKEHUIN
14 OkpyrisTh } NeICTBUTENbHBIE  YHCIIA, BBIMOJHAT  NPUKMAKY — PE3ylbTara
BBIUNCJIEHU, OLICHKY YHMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMS 1 HEPABEHCTBA
21 Pemats nuHeliHble U KBaJpaTHbIE YpaBHEHUS, YPABHEHMsSI, CBOISIIMECS K HUM,

npocTeiime ApoOHO-paOHAIbHbIE YPaBHEHUS



Pemarb cuctembl IBYX JTUHEHHBIX YpPaBHEHUH C IBYMsS MEPEMEHHBIMU U CHCTEMBI

22 JIBYX YpaBHEHUi, B KOTOPbIX OJJHO YPaBHEHUE HE SBISIETCS JIMHEHHBIM

23 Pemats TekcToOBBIE 3a1a4M anre6panqec1<uHM CIOCOOOM C MOMOIIBIO COCTaBIICHUS
YPaBHEHMsI WM CUCTEMBI JBYX YPAaBHEHHH C IByMsl IEPEMEHHBIMU
[IpoBoauTh IIpOCTEHIINE UCCIENOBAHNS YPABHEHUN U CHUCTEM YPaBHEHHM, B TOM

2.4 Yuciie ¢ IPUMEHEHUEM TpapUuecKuX MpeCTaBIeHUN (Hanpumep, ycTaHaBJInBaTh,
MMEET JIM YPaBHEHHUE UM CUCTEMA YPAaBHEHUH PELIEHMs], €CIIM UMEET, TO CKOJIBKO)

25 PewmaTs nuHelinble HEpABEHCTBA, KBAJIPATHbIC HEPABEHCTBA, n300paxkaTh pelIeHUE
HEpaBEHCTB Ha YMCIIOBON NPSAMOM, 3alIUChIBATh PELLICHHUE C IOMOLIbIO CHMBOJIOB
Pemate cuctembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME

2.6 KBaJ[paTHOE HEPABEHCTBO, HM300pakaTb pEUIEHHME CUCTEMbl HEPABEHCTB Ha
YKCJIOBOH NMPsIMOH, 3alUCBIBATh PEIIEHUE C HOMOILBIO CUMBOJIOB

2.7 Vcnonb30BaTh HEPaBEHCTBA NP PEIICHUH Pa3IMYHbIX 33aJa4

3 DyHKIHUH
Pacno3HaBaTh (QyHKUMHM UW3ydyeHHBIX BHIOB. Iloka3piBaTh CcXeMaTH4eCKU

31 pacroyio)keHue Ha KOOPAWHATHOH IUIOCKOCTH TrpadukoB (QyHKIMHA BUaa: y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3HAYCHHI KOI(PPHIHMEHTOB,
OIHCHIBATH CBOMCTBA (DYHKITHIA

39 [Toka3biBaTh CXEMAaTHYECKU PACHOJOXKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB QyHKIMH BUIa y = VX, y = [X| ¥ OIKCHIBaTh CBOMCTBA (GYyHKIUN

33 Crpouth u wu300pakaTb CXEMaTHUECKH TpaduKu KBaIpaTUYHBIX (QYHKIUH,
OIKCBIBATh CBOMCTBA KBaIPaTUYHbBIX (DYHKIMH 10 UX rpaduKam

34 Pacno3naBare KBajpaTU4YHYIO (QYHKLUUIO 1O (GopMmylie, NPUBOJUTH IPUMEPHI
KBaJPAaTHYHBIX QYHKIUI U3 peaabHOM KU3HU, (PU3HKH, TEOMETPHH

4 Apudmerndeckas 1 reOMETpUIECcKasi IPOrpecCcuu

41 PacniozHaBath apu(pMETHUECKYI0 U TE€OMETPUYECKYIO IMPOTPECCUU IPH Pa3HbIX
cnioco0ax 3afiaHus

42 BolnonHAT,  BBIUMCIEHHMS C  HCHOJb30BaHWEM  ¢GopMyl  N-ro  4JeHa
apu(MeTHUECKON U TeOMETPUIECKOH MPOrpeccHii, CyMMbI IEPBBIX N YJICHOB

4.3 N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHON MJIIOCKOCTH
Pemare 3amaun, cBsI3aHHBIE C YMCIIOBBIMHU IOCJIEIOBATENBHOCTSAMHU, B TOM YHCIIE

4.4 3aladyl W3 peaJbHOM JKM3HU (C HCIIOJIb30BAHMEM KaJbKyJIATOpa, LHU(PPOBBIX

TEXHOJIOTHH)



IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kona IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECSATUYHBIE, MEPEX0]l OT OXHOW (popmbl 3ammcu Apodeit K
1.1 npyroid. [loHsTHe palMOHAIBHOIO 4YHCIA, 3alUCh, CpPaBHEHHE, YIOPAJOYMBAHUE
paMoOHATBHBIX YHCE
19 Apudmerndeckne IEHCTBUS C pallMOHATIBHBIME YHciIaMu. Pelenue 3a1aq U3 peanbHO
IIPAaKTUKU Ha 4acTu, Ha ApoOu
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: ONpeeseHe, TpeoOpa3oBaHie BbIPaXKEHUH Ha
OCHOBE OIPE/IEICHMS], 3al1Ch OOJIBLIINX YHCET
14 [IponieHThl, 3amuCh NPOLEHTOB B BUAE IpodU U ;[p061/1v B BHUAE MpPOLEHTOB. Tpu
OCHOBHBIE 33J1a4X Ha MPOLEHTHI, peIlIeHHE 33a]]a4 U3 PeaIbHOM IPAKTUKU
1.5 [IpuMeHeHMe NPU3HAKOB IEIMMOCTH, Pa3I0kKEeHNEe Ha MHOXKHUTEIN HATYPaJIbHbIX YHCE
1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi B 0OpaTHasi MPOIOPLUUOHATBHOCTH
2 Anrebpanyeckuie BEIpaKESHUs
21 [IepemeHHbIE, YUCTOBOE 3HAYEHUE BBIPAXKEHUS C NMEPEMEHHOM. JlomycTUMbIE 3HAUEHUS
NIEPEMEHHBIX
29 [IpencraBneHue 3aBUCUMOCTH MEXIY BEIMUYMHAMU B BUjAE (HopMyibl. Beruucienus no
bopMmyam
2.3 [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKAESCTBEHHO PaBHBIC BBIPAKEHUS
2.4 CBoiicTBa CTENEHH ¢ HAaTypaJIbHbBIM [10Ka3aTeleM
25 OnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CiiojkeHue, BBIYUTaHue, YMHOXKEHUE
MHOT'O4JICHOB
26 @®opMyIbl COKpaIEHHOIO YMHOXKEHHUS: KBaJpaT CyMMBbI U KBaJpar pasHocTu. Popmyna
pa3HOCTH KBaipaToB. Pa3nokeHre MHOrOWIEHOB HA MHOKUTEIHN
3 YpaBHeHMs
31 YpaBHeHH?, KOpEHb YpaBHEHUS, IpaBuiia IpeoOpa3oBaHusl ypaBHEHHs, PABHOCHIIBHOCTh
ypaBHEHHH
32 JInneiinoe YPaBHEHHE C oleovI?I IIEPEMEHHOM, YUCIO KOpPHEH JIMHEWHOIO ypaBHEHUS,
peleHre JMHEHHBIX YpaBHEHUH
33 COCTaBJ'ICI-EI/Ie YpaBHEHUH MO YCJIOBHIO 337auu. PelieHne TeKCTOBBIX 3ajjad C MOMOIIBIO
ypaBHEHUH
3.4 JluneliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cuctema 1ByX IMHEMHBIX YpaBHEHUH C JByMs NepeMeHHbIMU. Pemienue cucrem
35 ypaBHEHUH ciocoO0M MoACTaHOBKU. [IprMepsl pereHnst TEKCTOBBIX 3a/1ad ¢ TOMOIIbIO
CUCTEM YpaBHEHUI
4 Koopaunats! u rpadpuku. @yHkuuu
4.1 KoopaunaTa Touku Ha npsiMoi
4.2 Uucnossle npoMeKyTKH. PaccTosiHue MeX 1y 1BYMsI TOYKaMH KOOPAWUHATHOW MPSIMOM
43 priMoyl"OJ'II)HVaSI cucrema koopauHaT, ocu OX m Oy. AGcmmcca U opauHaTa TOYKH Ha
KOOPAMHATHOH MJIOCKOCTH
44 [Tpumepsr rvpaq)HKOB, 3ajaHHbIX  (opmynamu. UYreHue TrpadUKOB  peanbHbIX
3aBHUCHUMOCTEM
4.5 [Tonstue pynkuuu. I'paduk dyuxuun. CroiicTBa GyHKIMI
4.6 Jluneitnasa dynkuus, e€ rpaduk. I'padux pyHkumu y = [X|
4.7 ['padnyeckoe penieHne JIMHEWHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUHN




8 KJIACC

Kona IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYUCICHUS
11 KBagpaTtHeiii kopenb u3 uucna. [loHsTre 00 wppanmuoHAIBHOM uwucie. [lecsaThdHbIe
npUOIMKEHUS UPPALIMOHATIBHBIX YHCE
19 CaoiicTBa aprupMeTHUECKUX KBaJpaTHBIX KOpPHEH U UX MPUMEHEHUE K MpeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKECHUM U BBIYUCICHUSAM. JIeHCTBUTENBHBIE YUCHA
1.3 Crenens c 11eJIbIM TTOKa3aTesieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YKCIIa
2 AnrebpanuecKue BHIPAKCHUS
2.1 KBagparssiii TpEXUseH, pa3IoKEHUE KBAJAPATHOIO TPEXUWICHA HA MHOKUTEIN
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO ayiredpandeckoi qpoou
2.3 CroxeHue, BRIYMTaHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
2.4 PanroHanpHbIE BRIpaXEHUS U UX MPE0Opa3oBaHUE
3 VYpaBHEHUS U HEPABEHCTBA
3.1 KBanpatnoe ypaBHeHue, popmyrna KopHE# KBaapaTHOro ypaBHeHus. Teopema Bueta
3.2 Pemenune ypaBHeHU, CBOAAIIUXCS K IMHEHHBIM U KBaJIPATHBIM
3.3 [Ipocreiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'paduueckas nHTEpIpeTalvs YpaBHEHUN C ABYMsI IEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
3.4 YpaBHEHUU C JBYyMs TMepeMEHHBbIMU. [IpuMepsl pelieHuss CHUCTEM HETUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU
3.5 Pemienne TeKCTOBBIX 3a/1a4 aNTreOpanyecKuM CrocoooM
3.6 UmcnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHOM NTEPEMEHHOM
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOW NMEPEMEHHON
4 OYHKIIH
41 [Tonstue pynkuuu. O6IacTh ONMpeneneHust © MHOKeCTBO 3HaueHu pyHKImuu. Crocoosl
3a1aHus QYHKIIUNA
4.2 I'paduk Gynkiuu. Urenue cBoicTB HyHKINHU 10 €€ TpaduKy
4.3 [Tpumepst rpadmkoB PYHKITUN, OTPAXKAIOIINUX PEeATbHBIE TTPOLIECCHI
44 OYHKIINH, OMHICHIBAIOIIUE MPSMYIO0 U 00OpaTHYIO MPOTOPIIMOHATBHBIE 3aBUCUMOCTH, UX
rpapuku
4.5 DyHKIMHU y =x7, y = X7
4.6 Oyukuun y = [x, y = |x]|
4.7 ['padmuueckoe pemieHrne ypaBHEHUN U CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Uucna v BIYUCTICHUS
11 ParmonanbHble uuMClia, WppalMOHATBHBIE YHWCIIA, KOHEYHBIE M OCCKOHEYHBIE ECATHYHBIC
apoou
MHOXECTBO JCHCTBUTENBHBIX YHUCEN, JICHCTBUTENbHBIE 4YHClIa KaKk OECKOHEYHbBIE
1.2 necsATUYHBIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
JNENUCTBUTENBHBIX YUCET U KOOpAUHATHOU npsiMoi. CpaBHEHHE NIEMCTBUTENbHBIX YUCEI
1.3 Apubmerndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YUCITAMH
14 WN3mepenusi, mnpubmuxeHus, OIEHKH. Pa3mepbl O0OBEKTOB OKpPYKAIOIIETO MHDA,

JUTUTEIIBHOCTh TIPOILIECCOB B OKpYy’KawmieMm Mupe. [Ipubnmx€HHoe 3HAYCHHE BEIMYWHBI,




TOYHOCTh TpuOmmKeHus. Oxkpyriaenue uucen. I[Ipukuaka W OIEHKa pe3yabTaTOB
BBIYUCIEHUN

2 YpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON MEPEMEHHON
2.2 JIuneitHoe ypaBHeHuUe. PelieHue ypaBHEeHM, CBOIAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHHI, CBOASIINXCS K KBaJPAaTHBIM
24 bukBanpatnoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TPEThEU U YETBEPTOM CTEIECHEHN
pas3noKeHuEM Ha MHOXKHUTEIN
2.5 Pemenue 1poOHO-paIMOHANIBHBIX YpaBHEHHH
2.6 Cucremsbl ypaBHEHUN
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 TpaduK
2.8 Pemenue cuctem IByX JTUHEHHBIX YpaBHEHH ¢ ABYMsI IEPEMEHHBIMU
29 Pemienue cucteM IByX ypaBHEHUMH, OJHO W3 KOTOPBIX JIMHEHHOE, a JIPyroe — BTOPOM
CTETIeHU
2.10 I'paduueckas MHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUH ¢ ABYMS IIEPEMEHHBIMU
211 Pemennie TeKCTOBBIX 33129 aNreOpandeckum crocodom
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie THHEIHBIX HEPABEHCTB C OJHOM MepeMEHHOM
2.14 Pemenue cuctem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBanparHbie HepaBeHCTBA
2.16 I'pacdmueckas uHTEpIIpeTallis HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU
3 OyHKINH
31 KBagpartuunas ¢yakums, e€ rpaduk u cBoiictBa. IlapabGona, KOOpIWHATHI BEPUIMHBI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl
3.2 I'paduku dyukimii y=Kx, y=kx+b u ux coiicrsa
3.3 I'paduku Gpyukimii y=K/X, y = x° 1 ux cBoicraa
3.4 I'paduku QpyHKUMl , M UX CBOICTBA
4 YucnoBble NOCIEI0BATEIBHOCTH
41 Omnpenenenne u  cnocoObl  3aJaHMS  YMCJIOBBIX  IOCJIEAOBaTeNbHOCTEH. 3agaHue
MOCJIEI0BATEILHOCTH PEKYPPEHTHOM hopMyion u popmysioit N-ro uieHa
49 Apudmernueckas nporpeccus. D@opMmynsl N-ro wieHa apudmMeTHUeckoil mporpeccuu,
CYMMBI TIEPBBIX N WICHOB
43 I'eomerpuueckas nporpeccusi. @opMyIel N-TO YiIeHa TEOMETPUIECKON MPOTPECCHH, CYMMBI
MePBBIX N YICHOB
44 N300pakeHre 4WIEHOB apU(PMETUYECKOH M Te€OMETPUYECKOl Nporpeccuil ToukamMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIMAIbHBIA POCT
4.5 Cno’xHble MPOLIEHTHI

INPOBEPSEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI OCHOBHOI'O OBIIIET'O

OBPA3OBAHUSA
Kon .
DOBEDSIEM IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUSI OCHOBHOI
posep o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHHUs HA OCHOBE
oro
DorocC
TpeboBaHMsI
VYmenune OIICpHUPOBATE IOHATUAMH: MHOKCCTBO, IMOAMHOXCECTBO, OICpalliy Ha
1 MHOKECTBAMH; YMEHHUE OIEePUPOBATH MOHATHSAMH: Tpad, CBSI3HBIA Trpad, AEepeBo,

LUKJ, OTPUMEHATh MX TNPHU pEIIeHUU 3a/ay; YMEHHE HCIOJb30BaTh rpaduueckoe




IIPEJICTABICHUE MHOXKECTB ISl ONHCAaHUS PEANBHBIX IPOLIECCOB U SBICHUM, IPHU
pELICHUH 3aJ1a4 U3 IPYTUX YIEOHBIX IPEIMETOB

YMeHue  omepupoBarb  IOHATUAMH:  ONPENEIICHHE,  aKCuoMa,  Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE paACIO3HAaBaThb MCTUHHBIE M JIOKHBIE BBICKAa3bIBaAHUA,
IPUBOAUTL IPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHMSA W OTPULAHUSA
BBICKA3bIBAHUI

YMeHue onepupoBarh MOHATHAMU: HATypaJIbHOE YHUCIIO, IIPOCTOE U COCTABHOE YUCIIO,
JEJIMMOCTb HaTYPAJIbHBIX YHCE, IPU3HAKY IEITMMOCTH, LI€JI0€ YUCIIO, MOJYJIb YHCIIA,
OOBIKHOBEHHAs IpO0b U JeCATUYHAS IpOOb, CTAHJAPTHBIA BUJ] YMCIIA, PALMOHAIBHOE
YHCII0, MPPALMOHAIBHOE YUCIO, apu(METHUeCKUui KBaJpaTHBIH KOPEHb, yMEHHE
BBIIIOJHATh JIEHCTBUSA C 4YHCIAMHM, CpaBHUBAaTh M  YIOPSAJOYMBATH 4YMCIIA,
IIPEICTaBIIATh YKMCIa Ha KOOPAMHATHOW NPAMOM, OKPYIVIATH YMCIIA; YMEHHE JeaTh
IPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHIMU: CTETICHB C LIEJIbIM ITOKa3aTeneM, apudMeTndaecKkuit
KBaJIpaTHbIN KOPEHb, MHOTOUJIEH, alireOpanydeckasi ApoOb, TOKAECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJbHON CTENEHU OOJbIIE €JUHHIIBI, YMEHHE BBIIOJIHATH PAcYETHI MO
dopmynaMm, mnpeoOpa3oBaHUSl IENbIX, JAPOOHO-PAIIMOHATBHBIX BBIPAKEHUH H
BBIPQXEHUI C KOPHSIMH, Pa3jIOKEHHUE MHOIOWIEHAa Ha MHOXHTENIU, B TOM YHCIE C
UCIIOJIb30BaHuEM (OpMYIT pPa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh IMOHATHSAMM: YHCIOBOE DPABEHCTBO, YPAaBHEHUE C OJHOMU
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE PEIIATh
JUHEWHbIE M KBaJpaTHbIE YPaBHEHUs, NPOOHO-pallMOHAJIbHbIE YpaBHEHUS C OJHOM
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX ypaBHEHUH, JIMHEWHBIC HEPAaBEHCTBA U MX
CHCTEMBI, KBaJIpaTHbIE U JIPOOHO-pAIOHAJIbHBIE HEPABEHCTBA C OJJHOM IEepEeMEHHOH,
B TOM YHCJIE IIPU PEIICHUM 33Jad U3 JAPYTHUX INPEAMETOB M IPAKTHUYECKUX 3a/]ad;
YMEHHME HCIOJb30BaTh KOOPAMHATHYIO NPSAMYI0 M KOOPAWHATHYIO IUIOCKOCTb VIS
M300paKe€HUsI pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSMH: (QYHKIUS, rpaduk (QyHKIWMH, HyIW (YHKIHH,
INPOMEXYTKH  3HAaKOIOCTOSIHCTBA,  IIPOMEXYTKM  BO3pacTaHus,  yObIBaHWS,
HanOoJIbIIIee W HAMMEHBIIIee 3HAUCHHU (DYHKIMH;, yMEHUE ONEPUPOBATh MOHSATUSIMHU:
npsMasi IpONOPLUOHATIBHOCTb, JHMHEWHass (QYHKUMS, KBaapaTHyHas (QyHKIus,
oOpaTHasi MPONOPLMOHANIBHOCTh, Mapadosa, runepOosia; yMEHHe CTPOUTh IpaduKu
(GyHKUUH, WCHONB30BAaTh TpadUKU A ONpEAETeHUs CBOMCTB MPOLECCOB U
3aBUCUMOCTEH, Ul peleHus 3a/7ad U3 JPYTux Y4eOHBIX NMPEAMETOB M peallbHOM
KHU3HHU; YMEHUE BhIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXIY BEJIMYMHAMU

YMeHue omepupoBaTh MOHSATHUSMHU: TOCIENOBATENBLHOCTh, apudMeTH4ecKas u
reoMeTpuyecKas MIPOTPECCUU; yMEHUE UCII0JIb30BaTh CBOMCTBA
nocie0BaTelbHOCTEH, POPMYIIBl CyMMBbl M OOILEro WieHa MpU PElIeHUH 3a/1ay, B
TOM YHCIIE 33]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peatbHON KU3HU

YMeHue pemarh 3a/laud pa3HbIX THUIOB (B TOM YHCIE HA MPOLEHTHI, JOJIM M YacTH,
JBUKEHHE, paboTy, LIEHYy TOBapOB U CTOMMOCTb MOKYIOK U YCIIYT, HaJIOTH, 3aJau U3
001acTH ynpaBieHUs JUYHBIMH M CeMEHHBIMM (pUHAHCAMM); YMEHHE COCTaBJIAThH
BBIPaXXCHMSI, YpAaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 33/1a4H, UCCIIE0BATh
MOJIY4EHHOE PELIeHHE U OLIEHUBATh MPaBAONOJOOHOCTh MOJYYEHHBIX PE3YJIbTaTOB
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YMeHue onepupoBath MOHATHAMU: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd, JIOMaHas,
yroj, MHOTOYIOJbHUK, TpPEYTrOJIbHUK, paBHOOEIPEHHBII M PaBHOCTOPOHHUI
TPEYroJbHUKH, MPSIMOYTOJbHBINM TPEYrojbHHUK, MeIuaHa, OUCCeKTpuca W BBICOTA
TPEYrojbHUKA, YEThIPEXYrOJbHUK, IMapajjiesiorpaMMm, pomO, MNpsSMOYTOJIbHHUK,
KBajapaT, Tpameuus; OKpPYKHOCTb, KpyI, KacareiabHas; 3HAaKOMCTBO C
MPOCTPAHCTBEHHbIMH (UTypaMH; yMEHHME peliarb 3aJaud, B TOM YHCIE U3
MIOBCEIHEBHOM JKM3HM, Ha HAaXOXIACHUE I'€OMETPUUYECKUX BEIUYHMH C NPUMEHEHHEM
M3YYEHHBIX CBOMCTB QUTyp U (HaKTOB

YMeHue onepupoBaTh MOHSATHSIMHU: PAaBEHCTBO (DUTYp, PaBEHCTBO TPEYTrOJIbHHUKOB;




NapajuIeIbHOCTh W TEPIEHAUKYISIPHOCTh MPSAMBIX, YTOJd MEXKIy HPSMBIMH,
NEepIEHNKYIISAP, HAKIOHHAsL, IPOEKIMs, mojgo0ue Gpuryp, mogoOHbIe TPEyroJbHUKH,
CHMMETPHsI OTHOCHUTEIBHO TOYKM W TIPSAMOI; yMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpPHIO U TIoJ00Hue (HUryp, napasienbHOCTh U MEePIEHANKYISIPHOCT MPSMBIX B
OKPYXaIOIIeM MHpe
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YMeHue onepupoBath MOHATUSMU: JIMHA, PACCTOSHUE, YToJl (BEIMYMHA YIJIa, CUHYC
U KOCHHYC yIJla TPEYroJbHUKA), IUIOIIA/lb; YMEHNE OLICHUBATh pa3Mepbl IPEIMETOB
U O00OBEKTOB B OKpYXAlOUIEeM MHpE; YMEHHE MPUMEHSATh (HOpMYIbl MEepUMeTpa H
IUIOINAAX MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH W IUIOINAAM Kpyra, o0bema
IPSIMOYTOJIBHOTO  TMapaljleNieNuIea; yMEHUE MPUMEHSTh IMPU3HAKH DPABEHCTBA
TPEYroJbHUKOB, TEOpEeMy O CyMME YIJIOB TpeyroibHuka, Teopemy Iludaropa,
TPUTOHOMETPUUECKHUE COOTHOIICHUS JJIsl BRIUMCIICHUS JUIMH, PACCTOSIHUM, TUIoanen
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13

14

YMmenne wn300pakaTh IUIOCKHE (QHUTyphl WU HMX KOMOWHAIMM, MPOCTPAHCTBEHHBIC
(GUrypBl OT PyKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB
110 TEKCTOBOMY HJIM CUMBOJIbHOMY OIIMCAHUIO

YMeHue  OmepupoBaTh  IOHATUAMHU:  NPSIMOYIOJbHasg CUCTEMa  KOOpAMUHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOpPOB, IPOM3BEIEHHE BEKTOpA Ha YUCIIO,
CKAJIIPHOE IPOU3BEICHNE BEKTOPOB; YMEHUE MCIIOJIb30BaTh BEKTOPBI U KOOPAUHATHI
JUI TPEACTaBJICHUs JAaHHBIX U PEUICHUs 3a7ay, B TOM YHCIE U3 JAPYIHX Y4eOHBIX
IIPEMETOB U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHUAMU: CTOJOMKOBBIE U KPYTOBBIE AMArPAMMBbI, TaOJIUIIBI,
cpeaHee apuMeTnyeckoe, MeluaHa, Hanbosbllee ¥ HauMEHblIee 3HaueHHsI, pa3Max
YHCJIOBOrO Ha0Opa; yMEHUE U3BIIEKAaTh, WHTEPIPETHUPOBATH U IPEOOpPa30BHIBATH
UHPOpPMaLIMIO, NPEJCTABICHHYI0 B TaOIMIIAX M Ha JAMarpamMMmax, OTpPa)<arollyro
CBOMCTBA U XapaKTEPUCTUKH PEaIbHBIX IIPOLIECCOB U SBJIICHUI; YMEHHE PaCIIO3HABATh
V3MEHUYMBBIE BEJIMYHUHBI B OKPYKAIOLEM MUPE
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YMeHue onepupoBaTh MOHATUAMU: CIyYalHbBIM ONBIT (CIyyailHbIN SKCHIEPUMEHT),
DIIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HMCXOJ) CIIy4allHOTO OIIBITa, CIy4aiiHOe
COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHME HAaXOJIUTh BEPOSATHOCTH CIydalHBIX
COOBITUH B OIBITAX C PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I; YMCHHC
pelath 3a7ayd METOJOM OpraHM30BAaHHOIO Mepedopa U ¢ UCIOJIb30BaHUEM INpaBHIIa
YMHOXCHHA, YMCHHUC OLCHHUBATH BCPOATHOCTU PCAIbHBIX COOBITHH H ﬂBHGHHfI,
NOHUMAaTh pOJb TPAKTHUYECKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHI B
OKpYy’KaromeM MHUPE U B KU3HU, 3HAKOMCTBO C MOHATHEM HE3aBUCHUMBIX CO6I>ITI/II71;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHUCEN U €0 POJIbI0 B MACCOBBIX SIBIEHUSIX
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YMenue BbIOMpaTh NOAXOAALIMM HW3YYEHHBIH METOA Ui pelleHus 3a/laud,
INPUBOAUTH IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJIE U JKHU3HH,
pacro3HaBaTh MPOSBICHHE 3aKOHOB MAaTE€MAaTHKM B HCKYCCTBE, OIHACHIBATh
OTJEIIbHBIE BBIAAIOIIMECS PE3YyJbTAThl, IIOJYYEHHBIE B XOJ€ Pa3BUTHUS MATEMaTUKH
KAK HayK{, IPUBOAUTH IPUMEPBl MAaTEMAaTHYECKUX OTKPBITUH KM KX aBTOPOB B
OTE€YECTBEHHOU U BCEMUPHOU UCTOPUHU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Ywncita ¥ BEIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIIEHTHI, OECKOHEYHBIC TIEPUOTNIECKUE TPOOH
1.3 PanmonansHeie uncna. Apudmerndeckue onepamnny ¢ pairuoOHAIbHBIMHI YUCIaMU
14 JleiicTBuTenbHBIC YKcha. AprudMeTHIecKre Onepalnuu ¢ AeUCTBUTEIHHBIMU YUCITAMH
15 HpI/I6)‘II/I)KéP£HBIC BBIYMCIICHHS, TpaBUjia OKPYIJICHMs, NPUKUIKA U OLIEHKa pe3yJbTara
BBIYMCICHHI
2 AnrebpandecKkue BeIpaKeHUS




2.1 BbykBeHHbIE BhIpa)KeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )
29 Crenenp c uenbiM mnokazareneMm. CTeneHb C paluMOHAIbHBIM TOKazareneM. CBOMCTBa
CTCTICHH
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
o5 ApI/I(bMeTI/I‘{?CKI/Iﬁ KOpEHb HaTypaJIbHOH cTeneHu. JlelicTBHS ¢ apuPMETHISCCKUMH KOPHIMH
HATypaJIbHOU CTETICHU
3 YpaBHEHHS 1 HEPABCHCTBA
3.1 Lenbie 1 TpoOHO-panoHANbHBIC YpaBHEHUS. CUCTEMBI i COBOKYITHOCTH YPaBHEHHIMA
3.2 Lenbie 1 poOHO-panoHaTbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemennie TeKCTOBBIX 3a7a4
4 UucnoBble OCIEI0BATEIBHOCTH
4.1 [TocnengoBarenbHOCTH, CLIOCOOBI 3aaHUS TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyiia CI0KHBIX IPOIEHTOB
5 DOyHKIIUA
Oyukuusi, cnocoObl 3amanus ¢(ynkuuu. [padux dyakinuu. OO6nacTe ompenelieHus u
51 MHOXXKeCTBO 3HaueHWid O(yHkuuu. Hynmum ¢yHkmuu. [IpoMexyTKu 3HAKOMOCTOSHCTBA.
[IpoMexyTK MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U MHUHUMYMbl  (YHKIUH.
HauGomnbiiee u HauMeHbIee 3Ha4eHUE QYHKIUN Ha IIPOMEKYTKE
6 KoopaunaTsl Ha NpsSIMOi U TIIIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpu4ecKkiux BEITUUYUH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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