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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsICTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpazoBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAYy4YHOI'O, TAK U TYMaHUTAapHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEIHEBHON JKHM3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTABICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpanveckux aOCTPaKIMi, CHocoO0e OTPaKCHUS MATCMATHUSCKOW HAyKOW SBICHUHA U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JI aJanTalud B COBPEMEHHOM LH(poBoM oOmiecTBe. M3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00IaTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxaAcHUs. OcBoeHHEe Kypca anreOpsl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yqa}01111/1xca: OHM HCIOJIB3YIOT AOCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne U KOHKPETH3aIuio, adCTparupoBaHWe W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESITEIBHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIPHOE peIIeHWe 3a7ad  SBJSIETCS — peajm3armeit
ACATCIIBHOCTHOI'O IIpUHIUIIA 06y’~IeHI/I$[.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUecKre JMHUHN: «Yucma u
BBIUUCIICHUS», «AJreOpandeckue BBIPKCHUSD», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIIUNY.
Kaxxias u3 3THX comepikaTellbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
M3yUYeHHsI Kypca, B3aUMOACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3yueHust yueOHOTO Kypca
00y4aroImuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3UM ¢ 3THM B IporpaMmy yuaeOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYeCKOro OOpa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYECKOTO
si3pika. CoziepKaTenbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBIsSeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YMcina W BBIUUCICHUS» CIY)KUT OCHOBOH JUIsl JAJIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BHUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI OJIb30BAThCS AITOPUTMAMHM, & TAK)KE MPUOOPETCHHIO MPAKTUYSCKUX
HABBIKOB, HEOOXOJUMBIX Ui MMOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA yYPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUN O JCHCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIO.

Conepxkanue JBYX aireOpauecKux JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIMOCOOCTByeT  (OPMHPOBAHHIO Yy  OOydYaroIIUXCs
MaTeMaTUYeCKOTO armapara, HEOOXOJWMOIrO Uil PpEIICHUs 3ajJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHuUs
y4eOHBI  Marepwaja TPYNIUPYETCS BOKPYr  PAlMOHAIBHBIX  BBIPAXKEHHHA.  AsreOpa
JEMOHCTPUPYET 3HAYCHUE MAaTEMATUKU KaK sI3bIKa JIJISl TIOCTPOCHUS MaTEMATHYECKUX MOJICIICH,
OIIMCaHUs TPOIIECCOB U SIBICHUH peabHOro Mupa. B 3amaum oOydeHus anreOpe BXOT TaKKe
JabHEHIee Pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJAUMOrO, B YaCTHOCTH, IS
OCBOGHHS Kypca HWHGOpPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PaCCyXICHUU.



[IpeoOpazoBanre CHMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKECHHSI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00y4JaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYecKOW MOJCTH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae W odmecTtse. M3ydenue
MaTepuaia CHOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHS HCIIOJIb30BaTh pa3IHuHbIC
BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOPMHpPOBAHHUE MIPEICTABICHUNA O POJIM MATEMATHKH B Pa3BUTUH [IUBUIU3AIUU
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNibl colepKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHH.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» otBoautcst 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0i] OT OJHOW (OpMBI 3amucu Jpoleil K
npyroi. IloHsTHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue NEHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJieM: ONpeJesieHUe, NpeoOpa3oBaHuE BBIPAXKEHUM Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anKch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYPAIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM UHUCIIE MIpsiMasi U 0OpaTHas MPOTNOPIMOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHaMHU B BUJE (HOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOXKJIECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBMa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacCKpPbITUS CKOOOK U
MPUBEICHUS MOJJOOHBIX ClIaraeMbIX.

CBOMCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOroueHa. CioxeHue, BBlYMTaHUE, YMHOXKEHUE
MHOrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IIpaBuia MpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peuieHue JNUHEMHBIX ypaBHeHHMU. CocCTaBieHHE YPABHEHUW M0 YCIOBUIO 3ajaud. PenieHue
TEKCTOBBIX 33Jau C IOMOIIbIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpapuk. Cucrema JIBYX JMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKU.
ITpuMeps! pelieHus TEKCTOBBIX 33au C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsmoil. YucnoBble mpomexyTku. PaccrosiHue Mexay ABYMs
TOYKaMU KOOPJIMHATHOU MPSMOiA.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcmucca M opauMHaTa TOYKHU Ha
KOOpAMHATHOM TiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonstue ¢ynkuun. I['paduk Pynkuuu. CBoiicTBa  (QYHKIMIA.
JIuneitnas ¢yHnkuus, e€ rpaduk. ['papuk ¢pynkuun y = |x|. ['paduueckoe pemienue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEVHBIX YPaBHEHUM.

8 KVIACC

Yuciia 1 BBIYUCICHUSA

KBangpatuslii kopeHb u3 uucia. Ilonarue o6 wuppanuoHanbHOM uyucie. JlecsTuyHbie
npUOJIMKEHNUS UppalMOHAIbHBIX unces. CBoiicTBa apupMeTHYeCKUX KBaJAPATHBIX KOPHEH M MX



IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernenb c 1eJIbIM TIOKa3aTeneM U e€ cBoiictBa. CtaHgapTHas 3aMKuCh YUCTA.

Aaredpanyeckue BbIpaKeHHs

KBanpathblii TpEXUsIeH, pa3ioKEeHUE KBAPATHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO ayredpamdeckoid npodu. CroxeHwue,
BBIUMTAHHUE, YMHOXCHHUE, JCJICHUE anreOpandeckux aApoOei. PammoHanmbHbIe BBIpaKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCS K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanus ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs NEpEMEHHBIMH. [Ipumepsl pelmeHns CUCTeM HEIUMHEHMHBIX YpaBHEHHU ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOM IepeMeHHON. Cucrembl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

DyHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneacHUuss ¥ MHOXKECTBO 3HaYeHH (yHKIUUA. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB dyHknum mo e€ rpaduxy. [Ipumepsr rpaduxon
(GYHKIHM, OTpaXkaloIX peaabHble MPOLIECCHI.

OYHKIMH, OMUCHIBAIOIINE MPSAMYI0O U OOpaTHYIO MPOMOPLHOHANbBHBIE 3aBUCUMOCTH, HX
rpaduxn. OyHkman Y = X2, Y = X3, y = Vx, y=|x|. ['padutdeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.

9 KIIACC

Yucsia 1 BBIYUCICHUSA

PannonanbeHble yncna, uppanroHaibHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE ACCATUYHBIC
npobu. MHOXKeCTBO JEHCTBUTENBHBIX 4YHUCEN, JACUCTBUTENbHBIE YHCIAa KaKk OeCKOHEUHbIE
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JNEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOU MPSAMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCeN, apupMETHYECKHue NEHCTBUS C AEHCTBUTEIBHBIMU
YUCJIAMH.

Pa3mepbl 0OBEKTOB OKPYKAIOIMIETO MHPA, AJUTEILHOCTH IPOLIECCOB B OKPYXKAIOIIEM
MUDE.

[TpubnmxéHHOE 3HAaYeHHWE BEIUYMHBI, TOYHOCTh NpHOMMKeHHs. OKpyrieHue 4yuced.
IIpukuaxa v OLEHKA Pe3yabTaTOB BHIYMCICHUH.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Perienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJALIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHNEM Ha MHOKUTEIIH.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHUH.  PelneHuwe  TEKCTOBBIX  3a7ay
anreOpandeckuM METOJIOM.



VYpaBHeHHE C JBYMS NEpEeMEHHBIMH U ero rpaduk. PemeHune cucteM ABYX JHMHEWHBIX
YpPaBHEHUH C IBYMs IIEpEMEHHBIMU. PellleHHMe cucTreM JBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremeHu. ['paduueckass MHTEpPIpETalns CUCTEMbl YPaBHEHUHN C
JBYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEMHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOW. PermieHue cucrem JMHEHHBIX
HEpaBEHCTB C OJHON mepeMeHHOH. KBanpaTHpie HepaBeHCTBa. |'paduyeckas MHTEpHIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapabona, KoopauHATHl BEpPLIMHBI
napaboJibl, 0Cb CHMMETPHUU TTapaboJIbL.

Ipaduxn dyakrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux cBoiicraa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[ToHsiTHE YMCIIOBOM MOCIEI0BATENBHOCTH. 3a/laHUe IMOCIIE0BATEIbHOCTH PEKYPPEHTHON
hopmyroit 1 popMysoi N-TO WiIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  Dopmynel  N-ro  uneHa
apu(MeTHyeCcKoil ¥ reOMeTPUUECKOH MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N300paxkenue uieHOB apu(pMETHUYECKOW U T€OMETPUYECKOW MpOTpeccHil TOukKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN M 3KCIOHEHITUAIBbHBIA pOCT. CII0KHBIE TPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHMS NIPOrpaMMbl  y4eOHOro Kypca «Auredpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHMUCKMX MATEMaTUKOB H POCCHUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO TUX JOCTIKEHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCei
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHAMBUAYaJIbHON TpaekTopuu oOpa3oBaHHs U
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIlMe B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak cdepbl 4elnoBeYecKOd MAesSTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAQUMMOCTH JJIs pa3BUTHUS LIUBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIAr OOy YHsI:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HaHUS B MHTEPECax CBOErO 3/10POBbS,
BEJICHUS 3[J0POBOTO 00pasa >KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usuyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKAa pedrexcuu,
MPU3HAHUEM CBOETO IMpaBa Ha OMHUOKY U TAaKOTO K€ MpaBa JAPYroro 4elIoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWH U pelieHus 3amad B 00nacTu
COXPAaHHOCTH OKpYKAIOIIEH cpenbl, IUIAHUPOBAHUS TNOCTYIKOB W OLIEHKHM HX BO3MOXHBIX
MOCJICJICTBUI NIl OKpPYKaIOIEH Cpelbl, OCO3HAaHHWEM TII00aThbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0IeM U MyTel uX peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSIX HEONPEACIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOpeTaTh B COBMECTHOW JESITEIBHOCTH HOBBIC 3HAHMSA, HABBIKA U KOMIIETCHLIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DJOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4ucie (GOPMYIUPOBATH UEH,
MIOHATHS, TUMOTE3bl 00 00BEKTaxX M SBICHHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH
neuuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE pPa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMiO, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATb NPUHHMAEMBbIE DPELIEHUS U
nercTBUs, OPMYIMPOBAThH U OLIEHUBATh PUCKU U TIOCIEACTBUSL, (GOPMUPOBATH OTBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHONICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBATH OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(HUKAIIMN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIpPUHHMATh, (HOPMYITHPOBATh U MPEOOPa3OBHIBATH CY)KICHHS: YTBEPAUTEILHBIC U
OTpHIIaTENIbHBIC, CIUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPXKACHUSX, NpeIJarath KPUTEPHH Ui BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHI;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JIOKa3aTeNbCTBA MATEMAaTHYCCKUX  YTBEPXKICHHU (MpsIMBIE H  OT
MPOTHBHOTO), MIPOBOTUTH CaMOCTOSITEIILHO HECIIOKHBIE  JI0Ka3aTelIbCTBA
MaTeMaTU4eCKUX (PaKTOB, BBICTPAWBATh APTYMEHTAIMIO, NPUBOJIUTH TNPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHHUS,

e BBIOMpATH CIOCOO pelieHus y4eOHOU 3amayn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
peleHusi, BEIOUpaTh HAUOOJIee MOIXOAAIINI ¢ YIETOM CaMOCTOSITEIIbHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IelCTBHUS:

® WUCMOJB30BaTh  BOMPOCHl  KaK  HCCIICJOBATCIILCKUH  MHCTPYMEHT  IO3HAHMSA,
(dbopMynupoBaTh BOTIPOCHI, bukcupyromme POTUBOpEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpMHUpOBATh THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSITENHHO COCTABICEHHOMY IUIAHY HECIOXKHBIH SKCIEPHUMEHT,
HEOOJBIIIOE HCCIEOBAHUE TIO0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOO0M;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHWS W  BBIBOJABI TI0  pe3yibTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOTYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c unopmanueii:

BBISBJIATH HEIOCTaTOYHOCTh U M30BITOYHOCTh MH(OPMAIMHU, JAHHBIX, HEOOXOJAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATH W HMHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHGOOPMAIMK U HIUTIOCTPUPOBATH PElIacMbIe 3a/1a91
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIH 110 KPUTEPHUSIM, MPEIUIOKESHHBIM YIUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH U (POPMYJTUPOBATH CYXJICHUS B COOTBETCTBHUU C YCIIOBHSIMH U TICIISIMHU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACEMEHHBIX TEKCTaX, IaBaTh MOSCHEHUS 0 X0y PEIICHHs 33]a49i, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe OOCYXJIEHHsI 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOI TEMBI, IPOOIIEMBI,
pemaeMoi  3ada4yd, BBICKa3bIBaTh WJCH, HaIleICHHbIE Ha TIIOWCK pEIIeHHs,
COTIOCTaBIISITh CBOM CYXJACHHUS C CYXICHHSMH JPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXMBaTh Pa3IMUMe U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyarpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yIbTaThl PELUICHUS 3aaud, SKCIIEPUMEHTa, UCCIECAOBAaHMsI, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUICHHS] ¢ YYETOM 3ajgad Mpe3eHTalud U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMAaTh M HUCMOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJbHOW pabOTHI
MIPH pelIeHUH y4eOHbIX MaTeMaTHUECKUX 3aa4;

MIPUHUMATD 11eJIb COBMECTHOM JIeATEIbHOCTH, IUTAHUPOBATh OPraHU3AINI0 COBMECTHOM
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXKAATh MPOLECC M
pe3ynbTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPymmoBeIX (opMax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ HITYPMbI M APYrHE€), BBINOJIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBHUSA C APYrUMU YJI€HAMH KOMAaH]Ibl, OLIEHUBATh KAYECTBO CBOEr0 BKIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM yIACTHUKAMH B3aUMO/ICHCTBUS.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJITOPUTM pEUIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpATh CMOCOO pelIeHuss ¢ Y4ETOM MMEIOUIMXCSl PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BApPUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’IB, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocoboamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IMMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,
OpeABUACTL TPYAHOCTHU, KOTOPLIC MOTYT BO3HUKHYTH IIPU PCIICHUN 3aJla4H, BHOCUTDH
KOPPCKTHUBLI B ACATCIIBHOCTL HA OCHOBC HOBBIX O6CTOHTCJILCTB, HalJI€HHBIX OH_II/I6OK,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTH IIOCTABICHHON LIEJIN U YCIOBHSIM,
OOBSICHATh MPUYUHBI JOCTHKCHHUS WM HEJOCTIKEHHS LEJIH, HAaXOAUTh OIIUOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuyenus B 7 Kiacce OOYYaIOUIMICS TONYYUT CIEIYIOIIUE TPEAMETHBIC
pE3ybTaThI:

Yucia ¥ BbIYMCICHUS

BbinonHATh, couerass YCTHbIE M NHCbMEHHbBIE NMPUEMBI, apuPMeTHUYECKUue JEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT oAHOM (popMBbI 3amucu yucen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUH, OLIEHKY 3HAUE€HUN YUCIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTENEHSIMU C HATYPaJIbHBIMH ITOKa3aTEsIMU.

IIpuMeHATh IPU3HAKY JEIMMOCTH, Pa3I0KECHUE Ha MHOKUTEHN HATYPAJIbHBIX YACEI.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM BEIINYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YIbTAThl PEIICHUS 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAcCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBatk anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHUH NPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBbIX.

BeimonHaTe npeoOpa3oBaHus 1IEJI0r0 BbIPAKEHUS] B MHOTOUWIEH IPUBEACHUEM MO0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3nokKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMEHEeHUs: (GopMysl COKpalEHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOYICHOB Ui pELIEHHUs pa3jIMyHbIX 33734 M3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM MTPaKTHKU.

Hcnonb3oBaTh CBONCTBA CTEMEHEN C HATYpalbHBIMM MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHss MpaBuia Mepexona OT
UCXOJHOTO YypaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

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

[TonGupath npuMepsl Map YUCell, SIBISIONUXCS PelIeHueM JTHHEWHHOTO YPaBHEHHUS C IBYMSI
IIEPEMEHHBIMHU.



CtpouTh B KOOPAWHATHON TIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C ABYMS
MepPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pematps cucreMbl ABYX JIMHEHHBIX ypaBHEHHMIl C JBYMS INE€PEMEHHBIMU, B TOM 4YHCIIE
rpaduUecKu.

CocraBiTh U pemiaTth JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHHH MO
YCIIOBUIO 3a/layd, HWHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/adl IOJy4YEHHbIN
pe3ybTarT.

D yHKUUHA

N300paxkaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIWE 3aJlaHHBIM
KOOpJAMHATaM, Jy4d, OTpPE3KH, WHTEpBalbl, 3alUCHbIBAaTh YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKINHN y = |X|.

OnuceiBaTh ¢ NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTENBHOCTb, BpeMS,
00BEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCTaBICHUS W aHadu3a WHQPOpPMAIlUW, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOydennss B 8 Kkjacce OOydJarOmIMIICS TMOTYyYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yucsia 1 BBIYUCICHHUSA

Hcnonp30BaTe HavalbHBIE IPEICTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YUCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIUMCICHHM, M300paxkaTh ACHCTBUTEIbHBIC 4YKMCIAa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOM.

[IpuMeHsATh TNOHATHE apU(METHYECKOrO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPHH, MCIIOJIb3Ys IIPU HEOOXOAUMOCTH KAJIbKYJIATOP, BBIIOJIHATH IPE0OpPa30BaHUs BbIPaKEHUH,
COJZIeprKalluX KBaJipaTHbIE KOPHHU, HCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C HNOMOIIBIO JAECATHUYHBIX Apo0eil u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH IpeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKALLUX CTENIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXJECTBEHHbIE NPEOOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
IIPaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyeckKuMU JpoOsMu.

PacknaapiBaTh KBaspaTHbBIN TPEXUIECH HA MHOKUTEIIN.

[IpumensaTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7a4 M3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEATIBHOM ITPAKTHKH.

YpaBHeHHUS U HEPABEHCTBA

Pematp nuHelHbIE, KBapATHBIE YPABHEHUS U PALMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYyX YPAaBHEHUN C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTh NMpoCTENIINE UCCIEN0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHUM, B TOM UHUCIE C
IpUMEHEHHEeM TIpadUuecKux TMpeAcTaBlIeHu (yCTaHaBIMBAaTh, HWMEET JIM YypaBHEHUE WIH
crcTeMa YpaBHEHHH pelieHus, €Clii UMEET, TO CKOJIBKO, U IIpoYee).



[lepexoauTh OT cIOBEeCHOW (GOPMYIUPOBKH 3a7add K e€ aireOpandeckoid MOAETH C
IIOMOLIBIO COCTAaBJICHHS YPaBHEHMs WJIM CHCTEMbl YypaBHEHHWI, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBI, JaBaThb TI'paUUECKyl0 WUIFOCTPALUIO
MHO>KECTBA PELLIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonnmaTe © HCIONB30BaTh  (PYHKIMOHANBHBIE TOHATHS M SI3BIK  (TEPMUHBI,
CHMBOJIMYECKHE 0003HAYEHUS), OINpPENeNATh 3HaueHHWEe (QYHKIUHM IO 3HAUYCHHUIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduky.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y = x3,y = x|, y = VX, OHCHIBATH CBOWCTBA IHCIOBOI DYHKIHH MO €&
rpaduky.

K xoHmy oOydenunss B 9 kjacce OOydarONIMICS TMOJTYyYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YIOPSAIOUMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIEC YHCTIA.

BoinonHaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMHU YHMCIIaMH, COYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUS C UPPAL[MOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHeu ¢ LeNbIMHU MMOKa3aTels MU U KOPHEH, BBIUMCIATH 3HAUCHUS
YHCIIOBBIX BBIPA)KEHHM.

OKpyrasaTh J€HCTBUTENBHBIE YHUCIA, BBINOJHATh NPUKUAKY Ppe3ysbTaTa BBIYMCICHHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIUECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbIC YPAaBHEHMSL.

Pemare cuctemsl ABYX JIMHEHHBIX YpaBHEHUI C JByMs MEPEMEHHBIMH U CHCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBBIE 33jauM  anreOpandeckUM CIOCOOOM C IOMOIIBIO COCTaBJIECHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoaNTE mpocTeiie Uccae0BaHUs YPABHEHUN U CUCTEM YpaBHEHUIl, B TOM 4HCIE C
IpUMEHEHHEeM TIpaUUecKux MpeicTaBlIeHUil (ycTaHaBIMBAaTh, UMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUH peleHus, eClii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHblEe HEPABEHCTBA, M300pa)kaTb pEIICHUE
HEpaBEHCTB Ha YUCJIOBOM MPSIMOIL, 3aIIUCBIBATh PEILIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemate cucrembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIJIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM MPSAMOI,
3alHUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELIEHUH PA3IMYHBIX 3a1a4.

DyHKUUH

Pacnio3HaBathk GyHKIIMHM U3y4eHHBIX BUJIOB. [IoKka3bIBaTh CXeMAaTHYECKU PACIIOJIOKEHHE Ha

KOOPJMHATHOM TIOCKOCTH TpadukoB GyHKIMHA Buma: Y = KX, y = kx + b, y = k/x, y = ax2 + bx +

C,y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HaUeHHH KO>PDUIHEHTOB, OMICHBATH CBOHCTBA

GbyHKIUH.



Crtpouth W HM300pakaTh CXEMAaTUUECKU TpapUKH KBAJPATHUHBIX (DYHKIMIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN N0 UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro ¢QyHKOuio 1o  Qopmyine, NPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKIUN U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUIECKYIO IPOTPECCUU MPH Pa3HBIX CIIOCOOax
3aJJaHuUs.

BBINONHATE BBIYUCICHHUS C HCIIOJB30BAaHHEM (OPMYI N-TO WieHa apu(pMETHYecKOd u
r€OMETPUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHON TUIOCKOCTH.

Pemrate 3amaun, cBS3aHHBIE C YHCIOBBIMHU IOCIENOBATEIBHOCTSIMU, B TOM YHUCIIE 33aa9d
U3 peasIbHOM JKU3HH (C MCTIOJIb30BAaHUEM KaIIbKYIIATOPA, LU(POBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeuMcieHus. ParinoHaibHbIe 25 1 bubmmoreka [{OK
quca https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 27 1 1
AJITEOpAITIECKHE BEIpak eI https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1 1
3 ¥/PABHCHNS I HEPABCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1 2
OOP/HHATSL H rPAdHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 4

I[TPOTPAMME
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8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ucina u BeraucieHus. KaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Berarciienns. CTeneHb ¢ 1eTbIM 7 1 bubmmoreka [{OK
HOKazaTeneM https://m.edsoo.ru/7f417af8
AnreOpanveckre BHIPaKEHUS. bubmuorexa [JOK
3 S 5 1 1
KBaaparublii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubmuorexa [JOK
5 15 1 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubmuorexa [JOK
6 . 13 1
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 1 h Epgﬁ;iﬁiilm 17§417af8
8 Oyukuuu. OCHOBHbBIE IOHATUS 5 bubmmorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHiLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 5
I[TPOTPAMME
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
9 VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 1 bubnuorexa [JOK
OJTHO# MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 1 bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 1 htts://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 O 16 1
YHIHHH https://m.edsoo.ru/7f419d08
bub OK
6 YuciioBble HOCIEN0BATEIBHOCTH 15 1 1 hgp:f;?;i;iilru 17§4194d08
7 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs 18 1 bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 4



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

		2023-09-16T08:29:48+0300
	Никитина Марина Викторовна




