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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHHUTApHOTI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKH3HH.
Pa3Butne y oOywaroumuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpaKEHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TPUPOJEC H OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJIEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM Lu(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecTieyrBaeT pa3BUTHE YMEHHS HAOII0aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBLIBaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$I: OHM HCIIOJIB3YIOT JIOCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
o0OyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3afad  SBISIETCS — pealu3aren
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKie JMHUN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHU», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BHBACTCS HA MPOTSHKCHHH TPEX JIeT
W3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTO Kypca
00yJaromuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMMy yaeOHOTO Kypca «Airedpay BKIIOUSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs WU
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYEeCKOTO
si3bika. ConepKaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUeOHOTO Kypca «AnreOpay» sBIsSeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHM, & TaKXKe MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCIE HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM IPEICTABICHUA O NCHCTBUTEIILHOM YHMCIIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuxX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIMOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4YecKoro armmapara, HeoOXOIUMOTO [UIsl pelleHHs 3aJad MaTeMaTHUKH, CMEXHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHANBHBIX  BBIpAXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUs TPOIIECCOB U SIBIICHUH peabHOTO MUpa. B 3amaum oOydeHus anredpe BXOAAT TaKKe
najbHeHIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHM.



[IpeoOpazoBanre CHMBOJBHBIX (HOPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIEA0BAaHUS Pa3HOOOpa3HbIX MPOLECCOB M SBJIEHUN B mpupone u ooOuiecte. M3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHUPOBAHKE MPEJICTABICHUA O PO MAaTEMAaTUKH B PAa3BUTHH IIUBHIIN3AIIH
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBI BKIJIIOYAET CIEAYIOLINE OCHOBHBIE pa3lenbl colepykaHus: «Yuciaa U BBIUKCICHUSD,
«Anredpanyeckre BbIpaKeHUsN», «YpaBHEHUS U HEpaBeHCTBay, « DyHKIUNY.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 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 JECCATUYHBIC, MEPEXOJ OT OAHOM (GOpMBI 3amucu Apodei K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKUe JISHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
MPAaKTUKH HA YacTH, Ha JpoOu.

CreneHp ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeaeNieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MPaKTUKU.

[IpumeHeHne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKIECTBEHHO paBHbIE
BBIpAKEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacKpPbITUS CKOOOK U
MPUBEACHUS MMOJOOHBIX CIaraeMbIX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioXeHue, BBIYMTaHUE, YMHOKEHUE
MHOTrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOXKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. Pa3io)keHne MHOTOUIEHOB HA MHOXKHTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUiia IpeoOpa3oBaHMsl YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBjieHHME YpaBHEHHMH IO YCIOBUIO 3aaaud. Pemienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema JByX JMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PelieHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpumeps! pelieHus TEKCTOBBIX 3a/]ay C MOMOIIBIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimoil. UucnoBble mpomexyTku. PaccTosHue Mexmy ABYyMs
TOYKAMU KOOPJAMHATHOU MPAMOil.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KOOpAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3alaHHbIX (Gopmyramu. UrteHue rpaduxos
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢yHnkuus, e€ rpaduk. ['papuk ¢pynkuun y = |x|. ['paduueckoe pemieHue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa 1 BLIYUCICHUSA



KBangpatuslii kopenb u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOIIMKEHNUS UPPALMOHATBHBIX uncesl. CBOMCTBA apu(pMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U €€ cBoiicTBa. CtaHgapTHas 3allluCh YKCIIA.

Aaredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3aoKeHUE KBaJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayredpamveckoid npodu. CroxeHwue,
BBIUMTAHUE, YMHOKEHUE, JiejieHue anreOpanueckux ApoOeil. PannoHanbHble BbIpaXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusi U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBaapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCS K JMHEWHBIM U KBajapaTHbIM. Ilpocreiimine npoGHO-
palyoHaIbHbIE ypaBHEHUS.

I'padmueckas mHTEpHpeTanys ypaBHEHUN C JABYMs NEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMcTBAa. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CuhcreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss ¥ MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB (yHkumm mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHM, 0TpaXkaloUINX peaabHbIe MPOIECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIbBHBIE 3aBUCUMOCTH, HX
rpaduxy. Oyukmun Y = X2, ¥ = X3, y = Vx, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yucaa v BLIYHCIEHUS

PanvionanbHbIEe yncIa, UPPALMOHATIBHBIC YKCIIA, KOHECYHBIC U OCCKOHEYHBIC JECATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEMCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHME JIEHCTBHUTEIBHBIX YHCEN, apU(PMETHUYCCKHE JEHCTBHS C JCHCTBUTEIBHBIMH
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOe 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmbKeHus. OKpyriieHue ducen.
[Ipukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUW TPETbeW M YETBEPTOU CTEIECHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS NEpEeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHue CucTeM IBYX YPAaBHEHUH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne NMHENHBIX HEPAaBEHCTB C OJHOM IEpEeMEHHOW. PemieHue cucTeM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIuHATBHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskimit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y = || i nx cBoiicTa.

Yucii0BbIe N10CJIEA0BATEIBHOCTH U NPOIPECCUH

[ToHATHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
hopmyroit 1 popMyIioi N-To WiIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl  N-ro 4ieHa
apuMETHUECKON U TEOMETPUUIECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne dieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMHU Ha
KOOPJIMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCTOHEHIIMATBHBIN POCT. CII0KHBIE MMPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJIbTATBI OCBOCHHS TIPOTpaMMbl  y4eOHOro Kypca «Anredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHICKMX MATEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
K HCITOJIb30BAHUIO 3TUX JOCTIKEHUH B IPYTHX HayKaX W MPHUKIATHBIX cPepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaXXJaHWHA U peau3alli €ro Ipas,
MPEACTABICHHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, SBICHUM,
MPOLEAYp TPaXJaHCKOTrO 001IecTBa (HarmpuMmep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBIO K 0OCYKIECHHUIO
STUYECKUX MPOOJIEM, CB3aHHBIX C MPAKTUYECKUM MTPUMEHEHHUEM JOCTHIKEHUN HAyKH, OCO3HAHHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE y4YaCTHE B PEIICHUHM MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTUYECKOTO0 0Opa3oBaHUs HA MPOTSHKEHUH BCEH
KU3HU JUISl YCTICNTHOW Tpo(ecCHOHATBHON ACSITENIHPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TMOCTPOCHHEM WHIMBUIYaTbHON TPAGKTOPUU 0Opa30BaHUs U )KU3HECHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K DMOIIMOHAIIBHOMY U 3CTETHMYECKOMY BOCHPHITHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1ay, pelIeHUuH, pacCyKJIEeHNUN, YMEHHUIO BUACTh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B JEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX IPEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS UEJIOBEKa, MPUPOJIbI W OO0IIecTBa, IOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak cQepbl 4YeIOBEUYECKOW JICATEIHHOCTH, ATaloB €€ pasBUTHSA H
3HAYUMOCTH JJI1 PAa3BUTHUSl LIUBUJIM3AIMHU, OBJIAJICHUEM SI3BIKOM MATE€MAaTUKH U MaTEMaTHYECKON
KyJbTYpOH Kak CpEACTBOM IIO3HAHUS MHpa, OBJAJCHUEM IMPOCTECHIIMMHU  HaBbIKAMHU
HCCIIEIOBATEIBCKOM JIEITEIBHOCTH;

6) pusuyeckoe Bocnuranue, GopMuUpoBaHNEe KYJIbTYPbI 310POBbSI U IMOLHOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO NMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 370pPOBbs, BEICHUS
3JI0POBOr0 00pa3a >KU3HU (30pOBOE INMUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHA W OTIbIXA,
perynspHas Qu3udeckas aKTUBHOCTBH), C(OPMUPOBAHHOCTHIO HaBbIKa peIeKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0JI0TM4YeCKOe BOCTIUTAHME:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HAHWM Ui pelieHus 3ajgad B o0nacTu
COXPaHHOCTH OKpYXaloleld cpefpl, [UIAHUPOBAHUA TIOCTYNKOB M OLIEHKM HX BO3MOXHBIX
MOCJIEICTBUIN ISl OKPYXKAroOIIe cpelbl, OCO3HAHHEM TIJI00ATBFHOTO XapaKTepa JKOJOTHYECKHX
mpo0IeM U MyTel X peuieHus;



8) aganTanmsa K H3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JEHCTBHUSM B YCIOBHUAX HEONPENEIEHHOCTH, IOBBIILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIIE YMEHHUE YUUTHCA y APYTHX
moziel, mpuoOpeTaTh B COBMECTHOW NEATENbHOCTH HOBBIC 3HAHWS, HABBIKM U KOMIICTCHLMH W3
OIIBITA IPYTUX;

HEOO0XOMMOCTBI0O B (DOPMHUPOBAHWU HOBBIX 3HAHHM, B TOM 4YHcie (OpPMYIMPOBATH WICH,

MOHATHS, TUNOTE3bl 00 OOBEKTaX U SABJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMII KOHTPMEp, KOPPEKTHUPOBATh IPHUHUMAECMbBIE pEIICHUS M JICHCTBHS,
(dbopMynHpOBATh U OLEHUBATH PUCKHU U MOCIEACTBH, (OPMUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JelCcTBUSA

ba3oBble Jornveckue aelcTBusi:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHN, OTHONICHWW MEXIy TOHITHAMH, (HOPMYIHPOBATh OMNPEIACICHHUS TIOHITHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKAIUKU, OCHOBAHUS JJIsi 0000IIECHUS 1
CpaBHEHUS, KpUTEPUHU TTPOBOIMMOTO aHAJN3A;

BOCTIPUHUMATh, (POPMYTHUPOBATH U TPEOOPa30BBIBATH CYKIEHHUS: YTBEPIUTEIHHBIC H
OTpHIIaTENbHBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBIISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUUs B (akTax,
JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, TMpeasaraTb KPUTEPUU ISl BbISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

pa3buparh J10Ka3aTeabCTBAa MAaTEMATUYECKUX YTBEPKIEHUI (IpsSMbIE U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHBIE JI0Ka3aTelbCTBA MaTeMaTH4YeCKUX (PaKToB,
BBICTPAaWBaTh APryMEHTAlLUIO, NMPUBOAUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh cHoco0® pemieHust y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh HauOoliee MOAXOMAUIUN C y4€TOM CaMOCTOSITEIbHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBrble ncciienoBareibcKue AeiCcTBHA .

WCIIOJIb30BaTh BOTIPOCKHI KaK UCCIIEIOBATEIBCKUI HHCTPYMEHT TIO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (DUKCUPYIOLIUE MPOTHBOPEUYUE, MPOOJIEMY, CaMOCTOSTEIBHO YCTAaHABJIMBATH
HCKOMOE M JJaHHOE, (JOPMHUPOBATH TUIIOTE3Y, ApPT'yMEHTHPOBATh CBOIO MO3HUIIMIO, MHCHUE;
MPOBOJUTHh IO CAaMOCTOATENIHHO COCTaBJICHHOMY IUIaHY HECIOXKHBIM SKCIIEPHUMEHT,
HEOOJBII0e HCCIEA0BAHNE TI0 YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBHUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;

CaMOCTOSITENILHO (POPMYITHPOBATH 000OIIEHUS M BBIBOJBI 10 PE3yabTaTaM MPOBEAEHHOTO
HaOMIOJICHUS, HUCCIIEIOBaHMS, OLIEHWBATh JOCTOBEPHOCTh MONYYCHHBIX pPE3YyIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;



IMPOTHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLICCCA, 4 TAKIKC BbIABHUIATh IMPCAIIOJIOKCHUA O
€TI0 pa3BUTHUHU B HOBBIX YCIIOBHUAX.

Padora ¢ undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAITUIO
Pa3IMYHbIX BUJIOB U (POPM IpEACTABICHUS;

BBIOMpaTh (opMy TpeAcTaBiICHUs WHPOPMAIMK M HUTFOCTPHPOBATH PEIIaEMbIC 33a1auu
CXeMaMH, AuarpaMMaMu, HHOH rpadukoii u nx KOMOMHALIUAMU;

OLICHMBATh HAJEKHOCTh MH(OpPMALMM 0 KPUTEPUSIM, NPEJUIOKEHHBIM YUYUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘leﬁHbIe JeHCcTBHUA:

BOCIIPHHUMATh U (POPMYJITHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHSMH M TICIISIMU
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOK TOYKY 3pEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOJy PEIICHUs 3a/Jadl, KOMMEHTHPOBAThH
MIOJTY4EHHBIN pe3ynbTar;

B XOJIe 0OCYKJIEHHUS 3aJ]aBaTh BOIPOCHI 1O CYIIECTBY OOCYXJTaeMOW TEMBI, TPOOJIEMBI,
penraeMol 3a/a4u, BhICKa3bIBaTh WJCH, HAIICJICHHBIC HA TIOMCK PEIICHHS, COMOCTABIIAThH
CBOM CYXJCHHS C CY)KICHUSIMH JPYTUX YYACTHUKOB JIMAJIOTa, OOHAPY)KUBATh Pa3InIne U
CXOJCTBO TIO3WIIMHA, B KOPPEKTHOH (opme QGOopMyaupoBaTh pPa3HOTIIACHS, CBOU
BO3PaXKCHHS,;

MIPE/ICTaBIATh PE3ylbTAaThl PELICHUs 3a/Jadyl, SKCIEPUMEHTa, HCCIEIOBAaHMS, IMPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHHS € Y4€TOM 3aJad MpPE3eHTAlud U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh M HCIOJb30BaTh NMPEUMYIIeCTBa KOMaHIHON U MHAWBHIYaIbHON paboThl Mpu
pelIeHny yueOHbIX MaTeMaTH4eCKHX 3aay;

MPUHUMATh 1€JIb COBMECTHOM NESATENbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensTh BUAbl pabOT, JOroBapuBaThCsA, 00CYKIaTh MPOLIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CYkaeHHS, OOMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JPYTHE), BBIIOIHATH CBOIO YacTh PabOThl U KOOPIUHUPOBATH CBOU JCHCTBUS C
JIPYTMMHU 4JI€HaMU KOMaH]bl, OLICHMBATh KaY€CTBO CBOETrO BKJIaJa B OOMIMI MPOIYKT MO
KpUTepUsM, chopMyIMpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABJISATh IUIaH, alTOPUTM pEIIeHUs 3adayd (WM €ro 4YacTh),
BBIOMpATh CHOCOO pemieHus ¢ y4ETOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAapUAHTHI PEHICHUH C Y4ETOM
HOBOM HHpOpMaLIHUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOITPOBCPKHU, CAMOKOHTPOJIA IIPOLECCa U PE3yJibTaTa PCIHICHUA
MaTeMaTHYECKOH 3aga4u,



® [IpeABUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IPHU PEILIEHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIESTEIBLHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWIACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBAThb COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH IOCTABJIEHHOM L€ U YCIOBMSIM,
OOBSICHATH MPUYUHBI TOCTWKECHUS WIM HEAOCTHXKCHHS 1M, HAXOJUTh OUIMOKY, aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHny oOyuenus B 7 kijacce oOydaromMiics IOJYYUT CIEAYIOLIUE IPEAMETHBIE
pe3ybTaThl:

Yucna v BbIYUCICHUS

BbinonHATh, coueTass YCTHbIE W IUCbMEHHbIE NPHUEMBI, apudMeThyecKkue AeHUCTBUSA C
paloHaIbHBIMU YHCIIAMHU.

Haxoauth 3Ha4eHMsI YUCIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUI, COEPKALUX OOBIKHOBEHHBIE U IECTHUHBIE TPOOH.

[lepexonuTe OT 0AHON (GOpPMBI 3amucH 4ucend K JIpyroi (mpeoOpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAJOUYNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbInoNHATE TPUKUAKY W OLIGHKY pe3yJbTaTa BBIYUCIECHUN, OLIEHKY 3HAYEHMHM YHCIIOBBIX
BBIPAKECHUH. BBINTONHATE NEWCTBYS CO CTENIECHAMU C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HATypPAJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPMEHTHPOBAHHBIE 3ala4yd, CBA3aHHBIC C OTHOIICHHEM BEJINYMH,
IIPONOPLHOHAIBHOCTBIO BEIWYUH, NPOLICHTAMU, HHTEPIIPETUPOBATh PE3YNbTATHl PEIICHUS 3a7a4 C
y4€TOM OTpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMU PAaCCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonp3oBate aireOpandyeckyro TEPMHHOJIOTMIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUYCHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHMs LENOT0 BBIPAXKEHHUS B MHOTOUWIEH IPUBEAECHUEM I0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcCyl1ecTBIATh Pa3jIoKeHNE MHOTOWIEHOB Ha MHO>KUTENH € TIOMOLIbIO BBIHECEHHUS 32 CKOOKHU
00I11er0 MHOXKHTEJS, TPYIIMPOBKYU CllaraeMbIX, IPUMEHEHUs (GOPMYJI COKPAILIEHHOTO YMHOXKECHHUS.

[TpumMeHnsaTh IpeoOpa30BaHUs MHOTOWIEHOB JUISl PEIICHUS Pa3JInYHbIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaTbHON IPAKTHKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HaTypajJbHBIMU IOKa3aTeNsIMU Ul HpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUsS H HEpaABEHCTBA

Pemarps nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOH, NPUMEHSAs IpaBHia IEPEXoaa OT
HCXOJHOTO YPaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTh, ABIIAETCS M YUCIIO KOPHEM YPABHEHHSI.

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



[TonOGupath mpuUMepsl Map YKCe, SBISIOMIMXCS PEIICHUEM JUHEHHOTO ypaBHEHHUS C JBYMS
[IEPEMEHHBIMHU.

CtpouTh B KOODAMHATHOW IUIOCKOCTH TpadUK JHUHEWHOTO YpaBHEHUS C JBYMs
NepPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemars cuctembl JIBYyX JIMHEHHBIX YypaBHEHUH C JABYMs I[IEPEMEHHBIMHM, B TOM YHCIE
rpaduuecKu.

CocTaBisiTh M peliath JUHEHHOE YPAaBHEHHME WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUH 110
YCIOBUIO 3aJlaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJy4EHHBIN
pe3ynbTar.

DyHKUUHA

N300pakaTh Ha KOOPAWHATHOW MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAWHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKeE.

OTmeuaTh B KOOPIMHATHON MJIOCKOCTH TOYKH IO 3a/laHHBIM KOOPAWHATaM, CTPOUTH rpapuKu
nuHeHbIX QyHKUuid. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduyueckuii cmocod TpeaAcTaBiIeHUS W aHanW3a WHGOPMAIMH, W3BJICKATh H
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K xonmy oOydenuss B 8 kJjacce oOydaOmuiics TOJYyYUT CIEAYIONIME TPEIMETHBIC
pe3ynbTaThl:

Yucaa v BbIYMCICHUS

Hcnonp30Barh HavyajlbHbIE MPEACTABICHUS O MHOYKECTBE JECUCTBUTENIBHBIX YHUCEN A
CpPaBHEHHMsSI, OKpYIJICHHS U BBIYHCIEHHM, H300pa’kaTh JEHCTBUTENbHBIE 4YHMCIAa TOYKAMHM Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsTh MOHATHE apu(DMETUUYECKOTO KBAJAPATHOTO KOPHS, HAaXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TpU HEOOXOAMMOCTH KAIbKYJISTOp, BBIMIOJHATH MPEoOpa3oBaHUS BbIPAXKEHU,
COJIepXKalIUuX KBaJpATHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJIIIMX W MajbIX YHUCENI C IOMOIIBI0 JIECATHYHBIX IpoOei u
creneHel yucna 10.

AsredOpanyeckue BbIpasKeHU s

[IpuMeHATh MOHATHE CTENEHH C IIeNIBIM [I0Ka3aTesleM, BBIMOJHATh MpeoOpa3zoBaHUs
BBIPAKEHUI, COJIEPKALLMX CTEIEHH C LIEJIBIM ITOKA3aTEeIIEM.

BbBINONHATE  TOXKIECTBEHHbIE MPEOOPa30BaHMs PALMOHANBHBIX BBIPAKEHUI HAa OCHOBE
MpaBUJI JCHCTBUI HAJl MHOTOWIEHAMU U alreOpandecKuMu JpoOsiMH.

PacknanpiBath KBagpaTHbIA TPEXUIEH HA MHOKUTEIH.

[TpumensaTh MpeoOpazoBaHus BBIPAKEHUN JUISI PELICHUS Pa3IMyYHBIX 33/1a4 U3 MATeMAaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATIbHON IIPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHEWHbIE, KBAaJpAaTHBIE YpaBHEHUS M PALMOHAIBHBIE ypaBHEHUS, CBOJAIIMECH K
HUM, CCTEMBI JIBYX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU.

[IpoBoauTE MpOCTEHIINE UCCIEAOBAHNS YPAaBHEHUN M CUCTEM YPAaBHEHMH, B TOM YHUCIE C
IpUMEHEHHEM I'pauuecKuX MpeicTaBlIeHUi (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE MM CHUCTEMA
ypaBHEHUH pELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).



[lepexoauts OT cloBecHOH (OPMYIMPOBKM 3a7aud K e€ anreOpanyeckoil MOJenu C
IIOMOIIBIO COCTABJICHUS YPAaBHEHUSI WJIM CUCTEMBl YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1aui [0JIyYEHHBIH PE3ysIbTarT.

IIpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, pElIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOW M MX CHCTEMBI, JaBaTh TIPadUUECKyI0 HILTIOCTPAIHIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[loHumarb ¥ UCHOIB30BaTh (PYHKIUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHHs), ONPENCIATh 3HaUeHHEe (DYHKIMU TO 3HAYCHHWIO apryMEHTa, ONPEACISITH CBOWMCTBA
byHKIHH 110 €€ rpaduKy.

CtpouTts rpaduku dJIeMEHTapHBIX (QYHKIMH BHJIA:

y=k/x, y=x2, y = x3,y = x|, y = VX, OMHCHIBATh CBOICTBA JHCIOBOH (YHKIHH MO €&
rpaduky.

K xoniy oOydenuss B 9 kJacce OOydYarOIMIMICS TOJYYUT CIEAYIOIIHME TMPEAMETHBIC
pe3yIbTaThl:

Ymucna v BbIYUCICHUS

CpaBHUBaTh U YIOPSAIOUYNBATH PAllMOHANIbHBIE U UpPAI[MOHATIbHbIE YHCTIA.

BoinmonuaTe apudmernyeckue AEUCTBUSA C pPalMOHATIBHBIMU YHCIAMH, COYeTash YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBHBIMU YHCIIAMHU.

Haxonuth 3HaueHUs cTemeHel ¢ IeNbIMHM MOKa3aTelsiMU U KOpHEH, BBIUMCISTH 3HAUYEHUS
YHCIIOBBIX BBIPAXKEHUH.

Oxpyriarh AeHCTBUTEIbHBIE YUCIIA, BHIIOIHATH IPUKHUAKY PE3yJIbTaTa BHIYMCIECHUH, OLIEHKY
YHCIIOBBIX BBIPA)KEHH.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHelHbIe U KBaJpaTHbIE YPaBHEHUS, YPAaBHEHMsI, CBOJAIIMECS K HUM, IPOCTEHIINE
JIpOOHO-pallMOHATIBHBIE YPABHEHMSL.

Pemare cucrembl IBYyX JMHEMHBIX YPAaBHEHUH C JBYMsI NE€PEMEHHBIMH M CHCTEMBI JABYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TeKCTOBBIE 3a/1a4M aNreOpandyecKuM CrocoOOM ¢ MOMOIIbIO COCTABJICHHS YPaBHEHUS
WIHA CUCTEMBI IBYX YPABHEHHH C ABYMsI IE€PEMEHHbBIMHU.

IIpoBoanTh mpocTeiline UccieoBaHusl YpaBHEHUH M CUCTEM ypaBHEHMUH, B TOM 4HUCIE C
IIPUMEHEHHEM IpauuecKuX MpeiCTaBlIeHUH (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM CHUCTEMA
YPaBHEHUH pPELICHMs], €CIIU UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nMHeHHBbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMCBIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIME KBAJpaTHOE
HEpaBEHCTBO, M300pa)kaTh pPELIEHHE CUCTEMbl HEPABEHCTB HA YHCIOBOH NpPSMOM, 3amuchIBaTh
peleHre ¢ HIOMOIIbI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMYHBIX 3aa4.

DyHKUUH

Pacrnio3HaBath (QyHKIMM H3y4eHHBIX BUAOB. [loKa3plBaTh CXeMaTWYECKU PACIOJIOKEHHE Ha

KOOPIMHATHOM MIOCKOCTH rpadukoB ¢yHkiwmii Buma: Y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,
y =x3,y = VX, y = |X|, B 3aBuCHMOCTH OT 3Ha4YeHUU KOIDPHIIMEHTOB, OMHMCHIBATH CBONCTBA

GbyHKIUH.



Crtpouth M u300pakaTh CXEMAaTUYECKH TpapuKH KBAAPATHUHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBA KBaAPaTUYHBIX (DYHKIUN N0 UX TpapHKaMm.
Pacnio3naBate kBajpaTHuHyo (GyHKIHIO 1O (Gopmyse, MPUBOJUTH MPUMEPHI KBAAPATHUHBIX
GyHKUIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.
YucioBble N0OC1€10BATEIbHOCTH U MPOrPecCcuu
Pacrnio3naBate apu()METHUECKYI0O W T€OMETPHYECKYIO MPOTPECCHH IMPH Pa3HBIX CIIOCO0ax

3aJaHus.

BEIMONHATE BBIYHMCICHUSI C HCHOJIB30BaHHWEM (OPMYIT N-TO UiIeHAa apuPMETHIECKON U

F€OMETPUUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTI) YJICHBI ITOCJICEA0BATCIBHOCTH TOYKaMH Ha KOOpI[I/IHaTHOf/'I IIJIOCKOCTH.

Pematp 3a7aun, cBA3aHHbBIE C YMCIOBBIMU IOCJIEA0BATEIBHOCTAMH, B TOM UYHUCIE 33/1a4d U3
peasibHOM JKHU3HM (C UCTOIb30BaHUEM KaJIbKYISITOPA, IM(PPOBBIX TEXHOJIOTHUIA).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue
Ne (un¢posrbie)
pa3aesioB U TeM Kon. Ip.
n/n Bcero oOpa3oBareJ/ibHbIE
NporpamMmbl padoThI padoThI
pecypcsbl
1 Yucna v BRIYUCICHHUS. o5 1 bubnuorexa [JOK
ParmmonanbHbie yncia https://m.edsoo.ru/7f415b90
5 AnreOpandeckue 97 1 bubnuoreka [IOK
BBIPAKECHUS https://m.edsoo.ru/7f415b90
YpaBHeHUs 1 bubnuoreka [IOK
3 20 1
HEpaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunatsl u bubnuoreka [IOK
4 24 1
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE N 5 1 bubnuoreka [IOK
00o001IeHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 I[TPOI'PAMME
8 KIIACC
KoauvecTBo yacos DJIeKTPOHHBbIE
HaumenoBanue
Ne (undponrie)
pa3iesioB H TeM Kon. Ip.
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmalI pabdorel | padoTHI
pecypcsl



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

1 Yucaa ¥ BRIYUCICHUS. 15 bubnuoreka [IOK
KBanpaTHbie KOpHH https://m.edsoo.ru/7f417af8
Yucna 1 BEIYUCIICHUS.
2 CTeIeHb C IeJIbIM 7 bubmorera [JOK
H https://m.edsoo.ru/7f417af8
MoKa3aTejieM
AnreOpandeckue
3 BBIPKCHUS 5 1 bubmorera [JOK
P N https://m.edsoo.ru/7f417af8
KBagpartHslii TpéxuineH
AnreOpandeckue
bu6mmoreka [{OK
4 BBIPAKEHUS. 15 1
https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1poOb
YpaBHeHusa u
5 HEpPaBEHCTBA 15 1 bubmorexa HOK
p ) https://m.edsoo.ru/7f417af8
KBagparHsle ypaBHEHUS
YpaBHeHusa u
6 HepaBeHCTBa. CUCTEMBI 13 bubmorera [JOK
p o https://m.edsoo.ru/7f417af8
ypaBHEHU
YpaBHeHud u
bu6moreka [IOK
7 HEpPaBEHCTBA. 12 1
https://m.edsoo.ru/7f417af8
HepasencrBa
OyHkiu. OCHOBHBIE bubnuoreka [IOK
8 5
MTOHATHUSA https://m.edsoo.ru/7f417af8
9 OyHKIMU. Yucnossie 9 bubnuoreka [IOK
GbyHKIIII https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHuE 1 6 1 bubnuoreka [JOK
00001IeHNe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOI'PAMME
9 KJIACC
KoauvecTBo yacos DJIeKTPOHHBbIE
HanmenoBanue
Ne (uudgposbIe)
pa3iesioB H TeM Kon. Ip.
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMmbl padoTsI padoThI
pecypchl
1 Yucna v BBIUKCIICHHUS. 9 bubmuoreka [{OK
JleicTBUTENBbHBIE YHCIIA https://m.edsoo.ru/7f



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
https://m.edsoo.ru/7f419d08

419d08

VYpaBHeHusa u

bubmuoreka [IOK

2 HEpaBEHCTBA. Y paBHEHMS 14 https://m.edsoo.ru/7f
C OJJHOM NIEPEMEHHOM 419d08
VYpaBHeHus u bubnuorexa [JOK

3 HepaBeHCTBa. CHCTEMBI 14 https://m.edsoo.ru/7f
YpaBHEHUI 419d08
YpaBHeHus u bubnuotexa [JOK

4 HEPaBEHCTBA. 16 https://m.edsoo.ru/7f
Hepasencrtpa 419d08

bubmmoreka [{OK

5 OyHKIIIN 16 https://m.edsoo.ru/7f

419d08
YpcnoBLIe bubmmorexa [{OK
6 HOCTGIOBATEBHOCTH 15 https://m.edsoo.ru/7f
419d08
bubnuotexa [JOK

7 Hosropene, 0606H16HI:IC, 18 https:// m.edso;I ru/7f

cucreMartuisanusi 3HaHUUu 419d08
OBIIEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME



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
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




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

Aareopa. 7 kjaacc. Y4eOHUK
JIunua YMK: AnreOpa. Makapsiues 0. H. (7-9)

ABTOp: MakapeiueB 0. H., Munatok H. I'., Hemkos K. U. u ap., u3narenbcTBo
«IIpocBemenune»,2023

Aareopa. 8 kiacc. YueOHUK
JIunua YMK: Anrebpa. Maxkapsiues 0. H. (7-9)

ABTop: MakapeiueB 0. H., Munarok H. I'., HemkoB K. . u ap.u3narenscTBo

«IIpocBemenuey ,2023

Adaredpa. 9 knacc. YueOHUK
JIunua YMK: Anrebpa. Maxkapsiues 0. H. (7-9)

ABTtop: MakapsrueB 0. H., Munnrok H. I'., Hemxkos K. Y. u ap.u3narenscTBo
«IIpocBemenue» ,2024

METOJINYECKHUE MATEPHAJIBI IJI YYUTEJISAA
Aareopa. 7-9 kaacc. YueOHUK
Juausa YMK: Anre6pa. Maxkapsiues I0.H. (7-9)

ABTtop: MakapsiueB 0. H., Munarok H. I'., Hemkos K. Y. u ap., u3narensbcTBo
«IIpocBemenne»,2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmoreka [{OK https://m.edsoo.ru/7f419d08

https://www.yaklass.ru/


https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!2334
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!8466
https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!2334
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!8466
https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!2334
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!8466
https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!2334
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!8466
https://m.edsoo.ru/7f419d08
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