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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma pazpaboTaHa B COOTBETCTBHH C JOKYMEHTaMH:

V' ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoii
Denepauuny;

v’ TIopsAKOM OpraHu3ali¥ M OCYIIECTBICHHS O0Opa3oBaTENbHON JEATETLHOCTH 10
OCHOBHBIM 00I11€00pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEeLHBIM IpOrpaMMamM
HAYaJILHOTO OOIIEr0, OCHOBHOTO OOIIETO U CPEHETO 00IIero 00pa3oBaHus;

v' @ezepabHBIM  TOCYJAPCTBEHHBIM  00Pa30BaTENbHBIM  CTAHAAPTOM  OCHOBHOIO
obmrero oopazoBanus, yTB. mpukazom Munnpocsemenus Poccun ot 31.05.2021 Ne
287 (manee — ®I'OC O00-2021);

v @ezepabHBIM  TOCYJAPCTBEHHBIM  00Pa30BaTENbHBIM  CTAHAAPTOM  OCHOBHOIO
obmrero oopa3oBanus, yTB. IpukazoM Munoopuayku Poccun ot 17.12.2010 Ne 1897
(manee — ®I'OC O00);

v OezepanbHOi 00pa30BaTEIbHON MPOrPAaMMON OCHOBHOTO 0O0MIIEro 0Opa3oBaHWs,
yTB. npuka3zoM Munnpocsemenust Poccun ot 18.05.2023 Ne 370;

v OcHOBHOH 00pa3oBaTelbHOIM MPOrpaMMoil OCHOBHOTO 001ero obpaszoanus MOY
«COII No76 umenu M.I".I"anuikoro», yrB. mpukazom oT 01.09.2023 Ne 319-o;

v PaGoueii nporpammoii Bocuranus MOY «COIL Ne76 umenn M.I'.T'anuukoro ;

v YMK o anredpe TUTSt 7 KJ1acca: yueO.1st y4YaIuxcs
oOmieoOpaszoBar.opranuzanuii / MaxkapsraeB F0.H., Munmiok H.I'., HemkoB K.U., CyBopoBa
C.Bb.. — M.: Ilpocemienue, 2023.

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOTO 00mIiero oOpa3oBaHUs: OHA
o0ecreynBaeT U3yuyeHue JIPyrux JAUCLUILIMH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJHKEHUSI 00pa30BaHUS U B IMOBCETHEBHON JKHU3HU.
PazButne y oOydarolmuxcs Hay4yHbIX MPEACTaBIEHUI O TMPOUCXOXKICHUM U CYIIHOCTH
anreOpandyecknx aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTHYeCKOW HAayKOW SBJICHUH U
IpPOIIECCOB B TMpUpPOAE U OOIIECTBE, POJUM MaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAYyYHOM
MO3HAHWUU U B TPAKTHKE CHOCOOCTBYET (POPMHUPOBAHWIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB
MBILIEHHsI, HEOOXOAMMBIX JJIs aJalTallid B COBpEMEHHOM LHdpoBoMm obmecTtBe. M3yueHue
anreOpbl o0ecTrieynBaeT pa3BUTHE YMEHHs HAOIIO1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOM
JIeMCTBUSL U BBIBOJBI, (POPMYIIHPOBATH yTBEpkAeHHs. OCBOCHHE Kypca anreOpbl o0ecrieynBaeT
pa3sBUTHE JIOTMUECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM HCIOJBb3YIOT JIeAYKTUBHBIE U
WHIYKTHBHBIE PACCYXICHUs, 0000IIeHHe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBHON JEATENIbHOCTH
0o0yJaromuxcsi, IMOJITOMY CaMOCTOSITETbHOE pEIICeHHWEe 3a7ad  SBISIETCS — peanu3anueit
JeSITeIbHOCTHOTO MPUHIINIIA O0YUYEHUSI.

B crpykrype mnporpammel ydeGHOro Kypca «AnreOpa» uis OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JIMHUM: «YHucna u
BBIYHCIICHUS», «ANTeOpandecKkre BBIPAXCHHUSI», «YPaBHEHUS M HEPABEHCTBA», «DYHKIIUW.
Kaxnas u3 3Tux conep’kaTeabHO-METOANYECKHUX JIMHUI pa3BUBAeTCA Ha MPOTSHKEHUU TPEX JIET
U3yUYeHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €T0 JIMHUSMH. B Xo/e n3ydeHus: yueOHOTO Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THIM B porpaMmy y4eOHOTO Kypca «Aredpay BKIIIOUSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, MpPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMAaTHYECKOTO
s3bika. CozieprKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.



Conepxxanne auHUM «Yuclia ¥ BBIYUCICHHUS» CIHY>KAT OCHOBOM Jis JalIbHEHIEro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBbIIICHUS,
(OopMHpPOBaHUIO YMEHHSI MOJB30BAThCS ANTOPUTMAMHM, & TAKKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I MOBCETHEBHOM >XM3HU. Pa3BUTHE NMOHATHUS O YUCIIE Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHUsl CBS3aHO C PAlMOHAIBHBIMU M UPPALMOHATIBHBIMH YHCIAMH,
dbopMupoBaHUEM MPEACTABICHUN O JACHCTBUTEIHLHOM 4HMCIE. 3aBEpIICHUE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpelHeMY o01IeMy 00pa30BaHHUIO.

Copepxanue JByX anreOpanueckux JHHHA — «AusreOpandeckue BBIPAKECHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydarOIIMXCS
MaTeMaTUYeCKOro armmapara, HEOOXOJMMOTo MJisi pelIeHHs 3aJad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 001Iero oopa3zoBaHus
yueOHBIH  MaTepuan TPYNNHPYETCs BOKPYr  palMOHANBHBIX  BBIp@XEHUU.  Auredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKM KakK S3bIKA JJIS IOCTPOEHUS MaTEMaTHUECKUX MOJEINEH,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOydenus aiaredpe BXOIST TaKxke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YacTHOCTH, IS
OCBOEHHUsI Kypca UHGOPMATUKHU, U OBJAJCHHE HaBBIKAMH JEAYKTUBHBIX PAaCCYXKJICHUU.
[TpeoOpazoBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BHTHUIO BOOOPaXKECHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copepxaare  (DYHKIMOHAIBHO-TPAPUYECKOH JIMHUM  HAICICHO Ha  IOJydeHUE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl OMUCAHUS
U HCCJIENOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB U SIBJIEHUM B mpupoje u obmectBe. M3yueHue
MaTepuana CrocoOCTBYeT pAa3BUTUIO Yy OOYYaOIIMXCS YMEHHUS HCIIONb30BaTh pPa3lUYHbIC
BBIPa3UTEIIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3AIUU
U KYJBTYpPHI.

CornacHo yueOHOMYy TuIaHy B 7-9 kiaccax wu3ydyaeTcsl y4eOHbI Kypc «AnrebOpay,
KOTOpBIM BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUMCICHUSY,
«AnreOpanyecKkue BIpaKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha usyuenue yueOHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 vaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
7 KJIACC

Yucna v BbIYMCICHUA

JlpoOu OOBIKHOBEHHBIE U JECATHUYHBIC, NEpeXoi OT OAHON (opMbl 3amucu Apodel K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yrcen. Apudmerndeckue AEHCTBUS ¢ PaLMOHAIBHBIMM yMciIaMU. PeleHue 3a1ay u3 pealbHOM
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpeJesieHHe, IPpeoOpa3oBaHue BhIPAXKEHUH Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX 4ncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Ja4M Ha MPOLEHTHI, pellIeHHE 3a/a4 U3 pealbHOM
IPAKTUKU.

IIpuMeHeHNnEe TPU3HAKOB AEIMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00paTHas MPOMOPIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

[IepemeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAXKECHUSA C IEPEMEHHOM. J[OIyCTUMBIE 3HAYECHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH  MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIP@)KEHUS, IPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUI, NMpaBUila PaCKPbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [TOKA3aTEIIEM.

OpHowieHbl 1 MHOTroweHbl. CTeneHb MHOrowieHa. CiiokeHue, BBIYMTaHUE, YMHOKEHUE
MHOro4jeHoB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, [TpaBUiia IpeoOpa30BaHUs YPAaBHEHUSI, PABHOCUJIBHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOrO ypaBHEHWS,
pellleHne JIMHEHHBIX ypaBHeHHH. CoOCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3aJaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeltHOe ypaBHEHHE C JBYMs IEpEMEHHBIMU U ero rpapuk. Cuctema AByX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
[Tprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUH

Koopaunata Touku Ha mnpsimMoi. UmncioBble NMPOMEKYTKH. PaccrosiHme mMexay IByms
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHasg cuctema koopauHat, ocu Oxu Oy. AOciucca W opJuHAaTa TOYKU Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
JluneitHas ¢yHkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHre THHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yucia v BbIYUCTICHUA

Ksagparueiii kopers u3 uucia. [lonarue o0 wppanmoHamsHOM uucie. [lecsaTuyHbie
npUOIKEeHUs UppAlMOHATBHBIX uncen. CBolcTBa apudMeTHYecKuX KBaJAPATHBIX KOPHEH U UX
MpUMEHEHHE K TPEeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHWW W BBIUMUCICHUSM. [[eHCTBUTENHHBIC
qyuca.



CreneHb ¢ 1ebIM MOKazaTeneM u e€ cBoiicTBa. CTaHnapTHas 3alKCh YHCIIA.

AnredOpanyeckue BbIpasKeHH st

KBanpartHblii TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOMCTBO anreOpanmdeckoit apobu. ClioxeHwue,
BBIUYUTAHUE, YMHOXKEHHE, JIeJICHUE ajredpandeckux aApoOeil. PanmoHanbHble BBIpaXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme apoOHO-
paloHaIbHbIC YpaBHEHUS.

I'paduueckas uHTEpHpETaLUs YPAaBHEHHUN C IBYMS IEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
yYpaBHEHUU C JOBYyMs IepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

UucnoBble HeEpaBeHCTBA M HX CBoMcTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEWHbIE HepaBeHCTBAa C OJHOW mepeMeHHOH. CucreMsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[onsarue ¢pynkumu. OGNACTh ONpeNeNeHUs] 1 MHOXKECTBO 3HaueHHH GyHKIUU. CriocoOs!
3a1aHus QYHKIIHA.

I'padux ¢ynkuuu. Yrtenue cpoiictB ¢yHkumu no e€ rpaduky. [Ipumeps! rpadukos
GbyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

OyHKIUH, OMUCHIBAIONINE MPSIMYI0 U OOpaTHYIO MPOIMOPIHOHAIBHBIC 3aBUCUMOCTH, UX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|X|. [paduaeckoe perenne YPaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParonanbHele uncia, uppaloHalbHble YUCIa, KOHEUHbIE U OECKOHEUHbIE JIECATUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE 4MCIA KaK OECKOHEUYHbIE
JecaTU4yHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHeHUE NEWCTBUTENBHBIX YMCEN, apu(pMeTHUYecKue NeHCTBUS C JEeHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKpYKAIOIIET0 MHUPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM
MUpe.

[TpubnuxEéHHOe 3HAYEHHWE BEIWYMHBI, TOYHOCTh NpuHOMMKeHus. OKpyrjIeHHe 4YuCell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIINUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIALIMXCA K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-palMOHANBHBIX  ypaBHEHMHM. Pemnrennie  TEKCTOBBIX  3alad
areOpanyeckKuM METOOM.

VYpaBHeHHe ¢ AByMs NMepeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JHMHEWHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHBIMU. PellleHue cHUCTeM JBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanusi CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.



Perienue TeKCTOBBIX 33au anreOpandeckuM CriocoOOM.

YucnoBbie HEPABEHCTBA M MX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHue CUCTEM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DYyHKIUT

KBanparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGona, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHUH MapadoIbl.

I'paduxu Gymxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicrsa.

YucaoBbIe MOCIEI0BATEIbLHOCTH H IIPOrPecCHH

[TonsiTHE YMCIOBOM MOCIEI0BATENBHOCTH. 3aJaHUE MIOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To YiIeHa.

Apudmernueckass W reoMmerpuueckas mporpeccur. Popmynsl  N-ro  4ieHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpecCHil, CyMMBbI IEPBHIX NUIEHOB.

N300pakeHne 4ieHOB apu(METHYECKOW M T€OMETPHUYECKOW MPOTPEecCHil TOYKaMH Ha
KOOPJMHATHOM IUIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHLIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbTaTe ocBOCHHS MporpamMMbl y4eOHOTO Kypca «Airedpa» Ha ypoOBHE OCHOBHOTO
obmero oOpa3oBaHus y oOywaromerocss OyayT cGOpPMHpPOBaHBI CIEAYIONIME JTUYHOCTHBIC
pe3yNbTaThl, KOTOPhIE OTPAKEHBI B paboueil mporpamme BocmuTaHus B pasnene «lleneswie
OPUEHTHUPHI PE3yIbTaTOB BOCIIUTAHUS»:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBIICHUEM HHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCUMCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSIM POCCHUMCKMX MATEMaTUKOB H POCCHUUCKOU
MaTeMaTHUYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B APYTUX HAayKaxX U MPHUKIAIHbBIX
chepax;

2) rpaxjaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKIaHWHA W pPeaTu3alldd ero IMpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHHM, MPOIEAYP TPa)kJIaHCKOTro oO1ecTBa (HarpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE y4acTHE B PEIICHHHM MPAKTUYECKHX 3a7a4 MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEil
JKU3HH JIJIs1 YCTIIEITHOM Mpo(deCCUOHATBHOM IEATETbHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIWBUIYaJbHOW TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY H 3CTETUYCCKOMY BOCIHPHSITHIO MaTEMATHUECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEHUHN, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIIMEeH B JACATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl YellOBEUECKOW NeATeNbHOCTH, ITaroB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GOpMUPOBAHHE  KYJAbTYPbI  310POBbSI H
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTHIO TPUMEHATh MaTE€MaTUYeCKHEe 3HaHUs B HMHTEPECaX CBOETO 370POBbBS,
BEJICHHS 3[JOPOBOTO 00pasa »KU3HU (3M0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTHMBHOCTH), C(OPMHUPOBAHHOCTBHIO HaBbIKa pediekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHUEHTAIlNel Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM IS pelieHus 3ajad B 00JIacTu
COXpPAaHHOCTH OKPYKAIOIIEH cpeapl, IUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOIEH Cpe/bl, OCO3HAHUEM TI00AIILHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X pelieHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSIM COUMATbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBHIO K JICUCTBHUSM B YCIOBHUSX HEOMPEIEIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
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Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B (POPMHUPOBAHUYU HOBBIX 3HAHHIA, B TOM 4Hcie (GOPMYIHPOBATH UJICH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABaTh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIK) CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

ba3soBble JJoruueckue AeMcTBUA:

° BBIABJISITH M XAapAaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKK MaTeMaTHYECKHUX
00BEKTOB, MOHATHA, OTHOIICHUN MEXAY MOHSATUSMHU, (HOPMYIHPOBATH OMPEICIICHUS TOHSATUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAaHUA Uil 000OIIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AHAIIN3A;

o BOCIPUHUMATH, dhopMynupoBath u peoOpa3oBLIBATh CYXKIEHUS:
YTBEpIUTENbHBIE U OTPUIIATENIbHBIE, EMHIYHbIC, YACTHBIE U OOIINE, YCIOBHBIE,
. BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUHUS B

(dakTax, NaHHBIX, HAOMIONCHMUSIX M YTBEPXKICHUAX, Mpeiaratb KPUTEPUH MJiS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

. JienaTb BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
WHJYKTUBHBIX YMO3AKJIFOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;
. pa3buparh J0Ka3aTelnbCTBA MaTeMaTHMUECKUX YTBEPXKICHMHM (IpsMble U OT

IPOTUBHOT0), IPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JI0Ka3aTeIbCTBA MaTEeMaTHUYECKHX
(daxTOB, BBHICTpaMBaTh APTYMEHTAIIMIO, TIPUBOIUTH MPUMEPBI U KOHTPIPHUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

. BbIOMpATh Ccr1oco0 perieHust yueOHO! 3aaun (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarenbckme 1eiCTBUSA:

o UCMOJIb30BaTh BOMPOCHI Kak HCCIENIOBATEIbCKUI HMHCTPYMEHT MO3HAHUS,
(dopMynupoBaTh BOMPOCHI, (PUKCHUpYIOLIME MPOTUBOpeYne, NpoOIeMy, CaMOCTOSTEIbHO
YCTaHaBJIMBATh UCKOMOE U JaHHOE, (OPMUPOBATh TMIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO,
MHEHHUE;

J IPOBOAMTH IO  CAMOCTOATEIBHO  COCTAaBIEHHOMY  IUIAHY  HECJIOXKHBIN
HKCIEPUMEHT, HEOOJBIIOE UCCIEI0BAaHHE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOH;

o CaMOCTOSITENIbHO  (popMynupoBaTh 000OLIEHUS M BBIBOJABI IO pe3yjibTaTam
OpOBENEHHOIO  HAOMIONEHUs, WCCIENAOBaHMs, OLEHUBATh JOCTOBEPHOCTb  MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

. IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TakXKe BbIABUIaTh
IPENOI0KEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

PabGora ¢ undopmanmeii:

L4 BBISABJIATH HEOOCTATOYHOCTD u HU30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBbIX,
HCO6XOI[I/IMLIX I PpCIICHUA 3a1a1u;
L BI)I6I/IpaTI), AHAJIN3UPOBATD, CUCTCEMATHU3UPOBATH u HHTCPIIPETUPOBATH

HMH(}OPMaLIMIO Pa3INYHbIX BUJOB U (HOPM MpeaCcTaBICHUS;
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J BBIOMpaTh (GopMy HpeAcTaBiIeHUS WH(POPMAIMK W WILIIOCTPUPOBATH pellacMble
3aJjaud CXEeMaMH, uarpaMMaMu, HHOM rpaduKoi U X KOMOMHALUSAMY;

J OLIEHUBATh HAAEKHOCTh MH(POPMAIMU IO KPUTEPHUSM, NMPEATI0KECHHBIM yUUTEIEM
WIn cOPMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTUBHbIE YHHMBeEpPCaJIbHbIE y4eOHbIe 1elicTBUS:

J BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHU C YCIOBHSIMHU H
HensiMM - OOLIEHMs], SICHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTax, JaBaThb IIOSCHEHUS 10 XOAY pEIICHHs 3aJa4d, KOMMEHTHUPOBATb
IIOJIYYCHHBIA pe3yibTarT;

J B XOJle OOCYXIEHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYXIaeMOW TeMBl,
npoOjeMbl, pelraeMoi 3ajaud, BBICKAa3bIBaTh WUJEH, HAICJIIEHHBbIE HA IIOMCK pELIeHHUS,
COIOCTABJISITh CBOM CYXJAECHUS C CYXACHUSIMM IPYI'MX YYaCTHMKOB Juajora, oOHapyXuBaTh
pasiinyMe U CXOJCTBO MO3MLMH, B KOPPEKTHOH (opme ¢dopMynupoBaTh pa3HOIIACHUs, CBOU
BO3PaKEHUS;

o IIPEICTaBIITh PE3yJbTaThl PEIIECHUS 3aJayd, SKCIEPUMEHTa, HCCIIECJOBaHMS,
IPOEKTa, CaMOCTOATENbHO BbIOMpPATh (hopMaT BBICTYIUIEHUS € Y4€TOM 3a/ay MpEe3eHTALUU U
0COOEHHOCTEHN ayAuTOpHY;

L4 MNOHUMAaThb H HUCIIOJb30BATh IMPCUMYLICCTBA KOMaHHHOﬁ n HH,I[I/IBPI,Z[yaHBHOﬁ
pa6OTI>I IIpyu pCHICHUHA y‘le6HLIX MAaTEMATUYCCKUX 3a1a4,
L4 MNpUHUMAaThL 1CJIb COBMECTHOM ACATCIIBHOCTH, IUIAHUPOBATH OpraHu3anuio

COBMECTHON palOThI, pacmpenensaTh BHAbI paboOT, JOroBapUBaThCS, OOCYXAaTh Mpolecc U
pe3ysbTar paboThl, 0000IIaTh MHEHUS! HECKOJBKHX JIFOJICH;

. y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CykIeHus, oOMEH MHEHHUSIMH,
MO3TOBBIE IITYpMbl U JIPYTHE), BBINOJHITH CBOIO 4YacTh PabOTHl U KOOPAMHHUPOBATH CBOU
NeMCTBUS C IPYTMMHU WICHAMH KOMaH/Ibl, OIICHUBATh KQ4E€CTBO CBOETO BKJIAJa B OOIIMI MPOTYKT
10 KpUTEpHsiM, cHOpMYITHPOBAHHBIM yYACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranmusanus:

J CaMOCTOSITENIbHO COCTaBJIATH IUIAH, ITOPUTM PEIICHHS 3a/1aud (MM ero 4acTh),
BbIOMpaTh CIOCOO pelIeHus: ¢ y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLMOHATbHBIHHHTE/VIEKT:

. BJIAJeTh CHOcO0aMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTara
pELICHUS MaTEMaTUYECKON 3a/1a4u;
. PEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IIPU DPEIICHHH 3aJa4H,

BHOCHUTb KOPPEKTUBBI B JESITEIHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HalIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

J OLICHUBAaTh COOTBETCTBHE pe3yjibTaTa JEATEIbHOCTH IIOCTABIEHHOM LEeNu U
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHHUS WM HEIOCTHXKEHUS 1IeJM, HaXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoHmy oOyueHus B 7 KJjacceoOy4yarouIuiicss MONYYUT CIEAYIONIUE MPEIMETHBIC
pEe3yJbTAThI:

Yucaa v BbIYMCTIEHUSA

BrimonHsaTh, coueTass yCTHBIE W NMHUCHMEHHBIC TPHUEMBI, apu(METUUECKHE JEHCTBUS C
pPalMOHAIBHBIMU YUCIIAMU.



HaxoauTh 3Hau€HUS YMCIIOBBIX BBIPAKEHHH, MPUMEHITH pazHOOOpasHbIE CIIOCOOBI U
OpuEMBl  BBIUUCIEHHUS 3HAYCHWH JPOOHBIX BBIPAKEHWH, COJEpXKALIMX OOBIKHOBEHHBIE H
JECATUYHBIE TPOOH.

Ilepexoautb OT OJHOM (GOPMBI 3aNKCH YUCEN K JIpYroil (mpeoOpa3oBbIBATh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

CpaBHUBaTh U YNOPSAOYMBATh PALIMOHAIBHbBIE YNCIIA.

OKpyrasTh Yyncia.

BbINOMHATE NPUKKUIKY U OLIEHKY Pe3yJbTaTa BHIYMCIEHUH, OLIEHKY 3HaYEHHUI YMCIIOBBIX
BBIPAKCHUM. BBINIOIHATE NEHCTBHA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHbIX YU CEIL.

Pemarp IpakTUKO-OPUEHTUPOBAHHBIE 3a/la4M, CBSA3AHHBIE C OTHOLIEHUEM BEIUYHH,
IIPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb3oBarte aireOpandeckyr0 TEPMHUHOJIOIMIO W CHUMBOJMKY, NPUMEHATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM MIPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BoinonHATE peoOpa3oBaHus LIEJI0T0 BBIPAXKEHNUS B MHOTOWIEH NPUBEJECHUEM MOJ00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YyMHOXKEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOTOYJeHa Ha MHOTIOYJIEH,
OPUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcyiecTBIATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHTENIU C MOMOIIbIO BBHIHECEHUS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKH ClaraeMblX, MPUMEHEHHs (OpPMYJ COKpAIIEHHOIO
YMHOXEHHUS.

[IpumensT npeoOpa3oBaHUS MHOTOWIEHOB JJIsi pPELICHMs] pa3IUYHBIX 3ajJad W3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU IPAKTHKU.

Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATYPaJIbHBIMH ITOKa3aTeNAMU JJ1s IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHHS H HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUSI C OJHOW MEPEMEHHOM, MPUMEHSS MpaBUia Mepexoja OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumMensTH rpaduyeckre METO/Ibl IPH PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparhs mpumepsl map YUCelN, SBISIOMIMXCS PELUICHUEM JIMHEHHOTO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU.

Crpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHUS C JBYMs
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctemsl ByX JMHEHHBIX ypaBHEHUH C JBYMs NEPEMEHHBIMHM, B TOM 4YHCIIE
rpau4ecKy.

CocraBiATh M pemaTh JMHEWHOE YPaBHEHHE WIM CHCTEMY JIMHEWHBIX YPAaBHEHUHN IO
YCIIOBUIO 3a/layM, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd IOJIY4YEHHBIN
pe3yJbTarT.

DOyHKIUH

N300paxkaTh Ha KOOpAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
anreOpanvIecKoM SI3bIKE.

OtmedaTs B KOOPJIMHATHOW IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMi. CTpouts rpaduk QyHKIMH Y = [X|.
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OnwuceiBaTh ¢ TOMOIIBIO (YHKUIUN HM3BECTHBIE 3aBUCUMOCTH MEXAY BEITUYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, LI€Ha, KOJWYECTBO, CTOMMOCTh, MPOU3BOJUTEIBHOCTh, BPEMS,
00BEM pabOTHI.

Haxomuts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii crocod MpeacTaBIeHUs U aHaInW3a WH(GOpPMAIMU, U3BJIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydeHus B 8 KiacceoOy4arOmUiics MOMYYUT CIEAYIOUIHE TMpeAMETHBIC
pe3ynbTaThl:

Ymucsa v BbIYUCIEHUSA

Hcnonps30BaTh HayalbHbIE NPEICTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, HM300pakaTh [EHCTBUTEJIbHBIE YHMCIIAa TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumeHsTh TOHATHE apU(METHUECKOTO KBAAPATHOIO KOPHS, HAXOJUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJISATOP, BHIIOIHATEH MpeoOpa3oBaHus BIPAXKECHUIH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amuicu OONBIIMX M MalIbIX YHUCENl C MOMOIIBI0 JIECATUYHBIX ApoOed u
crenene yucina 10.

AnredOpanyeckue BbIpasKeHMsI

[IpuMeHSTh MOHATUE CTENEHW C LEJIbIM II0Ka3aTeeM, BBINOJHATH IMPEoOpa3oBaHUs
BBIPKEHUI, COAEPIKALIUX CTEIIEHH C LIEJIbIM TI0KA3aTeIIEM.

BEIMONHATE TOXKIIECTBEHHBIE TPE0OPa30BaHMs PAMOHATIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBJI ACHCTBHI HAJ MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PacknaapiBaTh KBaJlpaTHbBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsS BBIPAXKEHUN ISl pEIICHHUS pPa3lIMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHON IPAKTHKU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nvHeliHble, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPABHEHMSI, CBOJSIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOoNTH IpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHMH peIlIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIpoYee).

Ilepexoautb OT cioBecHOH (OPMYIMPOBKHM 3a7a4M K €€ anreOpanyeckoill MoJenu ¢
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN pPe3ysIbTar.

[IpuMeHsTH CBOMCTBA YHCIOBBIX HEPABEHCTB AJIsi CPABHEHMS, OLICHKH, pellaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumats W ucnonb3oBaTh (YHKIUOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpeAesATh 3HadeHHWe (YHKIMM MO 3HAYEHUIO apryMeHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKITNH TI0 €€ TpaduKy.

Crtpouts rpadvku dIeMEeHTapHBIX YHKIINN BUA:

y = k/x,y =x2, y = x3,y = [X|, y = VX, onuceIBaTh CBONCTBA YHCIOBOH (GYHKIHH 1O €&
rpauky.

K xonmy oOydenuss B 9 kjacce 0oOy4aromuics TMOMYYUT CICIYIONIUE TPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCTCHUSA

CpaBHMBATh U yNOPSA0YMBATH PAIUOHATBHBIE U UPPAILIMOHATIBHBIE YHCIIA.

BoimonusaTe apudmMeTnueckue AeMCTBUS ¢ palMOHaIbHBIMU YHCIaMH, COYETasl yCTHhIE U
MACbMEHHBIE TPUEMBI, BBITIOIHATH BBIUUCIECHUS C UPPALIMOHATILHBIMU YU CIIAMH.
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HaxoauTs 3Ha4eHMsI CTETIEHEN € LIETbIMU MTOKA3aTENsIMU U KOPHEH, BBIYUCIIATH 3HAUCHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyryisiTh JEWCTBUTENbHBIE YHCIIA, BBIIOJIHATH MPUKUAKY pe3yibTara BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPa)KCHUU.

YpaBHeHusI 1 HEPaBEHCTBA

Pemarp snmHEHHBIE W KBaJIpaTHBIC YpPaBHEHWS, YPaBHEHMs, CBOJALIMECS K HUM,
npocTelime ApoOHO-PAMOHATBHBIE YPaBHEHHUSI.

Pemarp cucreMbl IByX JTUHEHHBIX YPABHEHHU C ABYMs IIEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

Pemate TekcToBBle 3ajjaud  anreOpanvyeckuM CHOCOOOM € IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMU.

IIpoBoaUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHHM, B TOM YHCIIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelleHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHbIE HEpPaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300pakaTh pELICHUE
HEPAaBEHCTB HA YHMCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucreMbpl JMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA UYMCIIOBOW MPSMOW,
3aMMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3a7ad.

DOYyHKIUH

Pacnio3HaBath (yHKIMH HM3ydeHHBIX BUIOB. II0Ka3bIBaTh CXeMAaTUYECKU PACIOIOKEHUE
Ha KOOPJMHATHOW IJIOCKOCTH rpadukoB GyHKImiA Buga: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaueHWH KOS(DPHIMEHTOB, OMHCHIBATH
CBOMCTBA (PYHKITHIA.

Crpoutb n n300paXkaTb CXEMaTHUECKU Ipa(UKH KBaJpaTUUHbIX (YHKLUN, ONUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA N0 UX TpapuKaMm.

Pacnio3HaBaTh  KBajipaTW4Hyr0 (QYHKUIMIO 1O QopMmyse, MPUBOAUTH HPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )XKU3HH, PU3UKH, TEOMETPHUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPeCCHH

Pacnio3naBath apu(pMeTHUECKYI0 U F€OMETPUUECKYIO0 IPOIPECCUU NP Pa3HBIX criocolax
3a/laHusl.

BbINONMHATE BBIYMCIEHUS C UCHOJB30BaHUEM (opMyn N-ro uwieHa apupMeTudeckod U
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI MIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIE10BATENILHOCTH TOUKAMH Ha KOOPAMHATHOMN IJIOCKOCTH.

Pemarp 3anaum, cBA3aHHbBIE C YMCIOBBIMU IIOCIEN0BATENBHOCTAMY, B TOM YHUCIIE 3a7a4n
W3 peajbHOM JKM3HU (C HCIOJB30BAHMEM KAIBKYJISATOpPa, MUPPOBBIX TEXHOJOTHUH).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
e R 1 1 Kommecrso | JacETbone (bpom
porp : 4acoB P pecyp
Yucna ¥ BeIYKCIEHNS. PalioHaabHbIe YUCia 25 bubmorexa HOK
et https://m.eds00.ru/7f415b90
bubnuorexa [HOK
Koopmaret n rpaguxu. Gyncii. 24 https://m.edsoo.ru/7f415b90
YpaBHCHHS U HEpABEHCTBA 20 bubmorexa HOK
p p https://m.eds00.ru/7f415b90
bubmmoreka HOK
AJIre0panteCKUeBIpKCHHA 27 https://m.edsoo.ru/7f415b90
bubmmoreka HOK
TosTopenne u 0Godmenne 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO 102

[NPOT'PAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoaunvecTtBo JjekTpoHHbIe (U(pPOBBIE)
HanmeHnoBaHuepa3ae/ioB H TEMIPOTrPAMMBI
4acoB o0pa3oBaTe/ibHbIEPECYPCHI

Uucna u Beruncienus. KBagparasle KopHU 15 BH6H_HOTeKa LOK

https://m.edsoo.ru/7f417af8
Yuciaa u BerauciaeHud. CTeneHsr ¢  LEIbIM 7 Bbubianoreka HOK
MOKa3arelieM https://m.edsoo.ru/7f417af8
AnredpanyecKUeBbIPAXKEHUS. 5 bubnmoreka HOK
KBagpaTHeIHTpEXUIEH https://m.edsoo.ru/7f417af8
AnreOpandecKUeBBIPAXKEHUS. 15 bubnmnoreka HOK
AureOpanueckasgpoOb https://m.edsoo.ru/7f417af8
VpaBHeHuss W HepaBeHCTBAa. KBanpaTHble 15 bubnuorexa HOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8
VpaBuenuss u  HepaBeHCTBA.  CucTeMBbI 13 bubnuorexa HOK
ypaBHEHHUI https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 bubmorexa LOK

https://m.edsoo.ru/7f417af8

bubnuorexa OK
Dymicuu. OCHOBHbICTIOHATH > https://m.edsoo.ru/7f417{alf8

bubnmnoreka OK
Dymxn. HucnosbiedyHKim o https://m.edsoo. ru/7f417§‘8

bubnuorexa OK
Tosoperne i 0bobmierne 6 https://m.edsoo.ru/7f417{alf8
OBIIEE KOJIMYECTBO YACOB IIO 102

[TPOT'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumenoBanue pasuesioB " TeM f;g::eCTBO JekTpoHHbIEe (HU(POBbHIE)
NMPOrpaMmabi. o0pa3oBaTe/ibHbIE PeCYpPChI
Uucna u BeruuciacHus. JleiicTBuTenbHbic uncia 9 bubmmorexa HOK

https://m.edso0.ru/7f419d08
VpaBHEHHsI M HEpPAaBEHCTBA. YPaBHEHUS C 14 bubnmoreka HOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
VpaBHenus u  HepaBeHcTBa.  CucTeMbl 14 bubnuoTeka HOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 16 EES;I:I;I/(r)rT].eeKdasoo.ru 17§ 419;'(1)3K

bubnuoreka OK
DyiuuH 16 https://m.edsoo.ru/7f4l9£)8
YuciioBBIENIOCIICTIOBATEILHOCTH 15 bubamotexa HOK

https://m.edsoo.ru/7f419d08
[ToBTOpeHwme, 0000111eHHE, 18 bubnuoreka LHOK
CHUCTEeMaTH3alMI3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO 102

[NPOT'PAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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