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HOACHUTEJIBHAA3ZAIINCKA

Anrebpa sBISETCS OIHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIETO
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
MPOAOJKEHUsI 00pa30BaHUs U B MMOBCETHEBHOMN XU3HU. Pa3BuTHE y 00ydaromuxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKICHHM U CYIHOCTH anredpandecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMAaTUYECKON HAyKOM SBJIIEHUI U MPOIIECCOB
B NpUpOAEe W OOIIEeCTBE, POJU MaTEeMaTHYECKOTO MOJCIHPOBAHHS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOANUMBIX ISl aIallTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHUS HaOIOAaTh,
CpaBHHBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS W BBIBOJHI,
dopmynupoBaTh yrBepxkaAcHUA.OCBOCHUE KypcaanreOpbloOecTieunBacTPa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIIUXCs: OHM HWCHOJB3YIOT JACIYKTUBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe W KOHKPETU3aln0, a0CTparupoBaHue M
aHarmoruto.  OOydeHume  anreOpe  TpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITETIbHOW ~ JI€ATENIbHOCTH OOYYaIOUIUXCs, IO3TOMY CaMOCTOSITEJIBHOE
pelleHue 3aa4 BJSeTCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpykrype mporpammbl yueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero oOpa3oBaHMsi OCHOBHOE MECTO 3aHHUMAIOT COJEpPKaTeIbHO-METOINYECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THX coaep)kaTeabHO-METOIUYECKUX
JMHUNA pa3BUBAaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJIEUCTBYSI C
ApPyrUMHU €ro JUHUAMHU. B Xone wu3yueHus ydeOHOro Kypca o0O0ydaromumcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B cBsi3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJBHOTO  MaTemMaTHueckoro s3pika. CojepkaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4ueOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHA «YUucna W BBIYUCICHUS» CIYKUT OCHOBOW s
JaJbHEHIIIET0 W3YYeHHUsS MATEeMaTHKHU, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMHu, a
TaKke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEAHEBHOM
KHU3HU. Pa3BUTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBSI3aHOCPALMOHATbHBIMUMHUPPALIMOHAIbHBIMUYHCIaMH, hOPMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMU
JIMHUU OTHECEHO K CpelIHEMY 001eMy 00pa3oBaHUIO.

CopepxaHue By XaJIreOpanyeCKUXIMHUN —«ANreOpandecKueBbIpaXXeHUs» U
«YpaBHEHHsSI U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OO0YyYarOLIUXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOTro JUisl PEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPaKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO o00miero oOpa3oBaHus Y4yeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaKeHUI. AnreOpa JEMOHCTPUPYET 3HAUEHWE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTEeMaTHYECKUX MOJIeell, OMHMCAaHMUsI MPOLECCOB U
ABJICHUN peanbHOro mMupa. B 3amaun oOydenus anredpe BXOIAT TaKKeaadbHeHIIee
pa3BUTHE QJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJIHMMOIo, B YAaCTHOCTH, JIf
OCBOGHUS Kypca HHPOPMATUKH, U OBJIAJICHUE HaBbIKAMH JEAYKTUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO
BOOOpaKeHHUsI, CIIOCOOHOCTEN K MATEMAaTUUYE€CKOMY TBOPYECTBY.

Conepxanve GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUM HALIEJICHO Ha MOJIy4YeHUe
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIIed MaTeMaTHYeCKON MOJeH
JUTSI ONTMCAHUSI U UCCIEOBAaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obOmectBe. M3ydyeHune marepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYyYarOIIUXCS
YMEHUSIUCIIOIb30BaThPA3IMYHbBIE  BBIPA3UTEIbHBIECPEACTBASI3BIKAMATEMATUKUA — —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
IpeICTaBICHUI O POJIK MaTEMAaTUKH B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHoyueOHOMYIIIaHYB7—9KIaccaxu3yvaercs y4eOHBIIKYpC

«Anredpa»,KOTOPBIMBKIIOYAETCIIE Y OIINEOCHOBHBIEPA3IETBICOIEPKAHUS
«Yucrna u BBIUKCICHUN», «ANTeOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUN».

Ha u3ydenue yuebHOro kypca «Anredpa» orpoautcs 306 gacoB: B 7 Kiacce—
102 4gaca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 vaca B Henento), B 9 kiacce
— 102 yaca (3 yaca B HezeliO).



COAEP KAHUEOBYYEHMUSA
7 KITIACC

YucaanBbIYMCICHUS

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3amHUCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CPaBHEHHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
poou.

CreneHnb C HaTypajdbHBIM TIOKa3aTeleM: ONpeAeNICHHe, NpeoOpa3oBaHUe
BBIPOKCHUN Ha OCHOBE OMPEACIICHHUS, 3aMuCh OoybiuX uncen. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U JpoOM B BHUJE MPOLICHTOB. TpHU OCHOBHBIC 3aJlauyd Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4YHCle TpsMas U oOpaTHas
MPONOPLIMOHATIBHOCTH.

AJsiredOpanyecKreBbIPAKEeHNSI

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUsl nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTHUMEXIYBEINYMHAMUA BBUJE
dopmynbl.  Beruncnenusmodopmynam.IIpeodbpazoBanre0ykBeHHBIXBBIPAKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHHUSA, TMpaBwia MpeoOpa3oBaHUs CYMM U
IPOM3BEICHHUM, PAaBUIIA PACKPHITUS CKOOOKUIIPUBEICHUS MTO00HBIXCIAraeMbIX.

CBoiICTBaCTENIEHUCHATYPAIBHBIMITOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTouieHa. C0KEeHHE, BHIYUTaHUE,
YMHOKEHUE MHOTOWICHOB. D@OpPMYJIbl COKPAIEHHOTO YMHOKEHHUSI: KBAPATCyMMBbI
U KBaapar pazHocTtu. Popmysa pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOYJICHOB
Ha MHOYKUTEJIH.

YpaBHeHUsIMHEPAaBEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUsA, IMpaBUja TNPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEH JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEHUHBIX ypaBHeHHH. CoCTaBle€HUE YpaBHEHHH MO
YCJIOBHIO 3a71auu. PeneHne TeKCTOBBIX 33/1a4 C MOMOIIBI0 YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs MEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crnocoOOM MOJCTaHOBKHU. IIpumephl pelieHus TEKCTOBBIX 3a7ad C MOMOIIBIO
CHCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle TpOMeXYyTKU. PaccTossHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
TOYKHM Ha KOOPJAMHATHOH miockocTu. [Ipumepsl rpagukoB, 3aJaHHBIX(OPMYIaMU.
Urenne rpadukoB peanbHbIX 3aBUcuMocTei. Ilonstue ¢ynkuuu. I'paduk
¢ynkuuu. CpoiictBa ¢pyHkuuid. JIuneiinas @ynkuus, e€ rpadpux. I'papukdynkumu
y = [x|. I'paduyeckoe pelieHne JTUHEHHBIX YPAaBHEHUH U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8KJIACC

YucaanBbIYMCICHUS

KBampatueiii kopeHb u3 uyucna. [lonsTne 00 uppalMOHAIBLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEW U UX NMPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€MCTBUTEIIBHBIC YK CIIA.

CreneHbcuenbMnokazareaeMueecBoiicTpa. CTangapTHasi3anucb4mcia.

AJiredpanyecKueBbIPaKeHUA

KBanpartnsiil Tp€XuiieH, pa3noKeHUe KBaAPaTHOIO TPEXUJICHA HAMHOXKHUTEH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHME, JeJeHHe ajreOpandyeckux JapoOei.
PanronanbHbie BRIpaXKEHUS U UX TTPeoOpa3oBaHUE.

YpaBHeHUsIMHEPABEHCTBA

KBagpatnoe ypaBHeHue, popmyina KopHel KBaapaTHOro ypaBHenus. Teopema
Buera. Pemienue ypaBHEHUI, CBOIAIIMXCA K JIMHEMHBIM H KBaJpPaTHBIM.
[IpocTeiinme ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUMepbl pelmeHHuss CUCTEM
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

PemenueTekcToBbIX3aga9anTeOpandecKuM Ccrocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTtembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKIUN

[Torsitne ¢ynkmuu. OOMacTh OmMpeneiaeHUus] W MHOXKECTBO 3HAYCHHIM
dynkiuu. CriocoObl 3aanus QyHKITHMA.

I'paduxdynkumn. UrernecroiicTBh yaknuumnoeérpaduky. I lpumepoirpadukon
(GYHKITUH, OTpakaloNIUX PeaTbHBIC MPOIIECCHI.



OyHKIMKM, ONMUCHIBAIOIIME TPSAMYHO U OOpaTHYH TMPOMOPIUOHATBHEIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9KJIACC

YucaanBbIYMCICHUS

PanvionanbHbie yncna, UppalMoOHaNIbHbIC YUCIIA, KOHEYHBbIE U OSCKOHEUHbIE
JecATUYHbIe IpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEUCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHbIE JeCSATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXAIOIIETO0 MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKpYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsIHHEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOASIIUXCA K JIMHECUHBIM.

KBangpatHoeypaBHeHue. PenieHreypaBHEHN I, CBOASIIIIMXCAKKBAIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEU U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PereHue TEKCTOBBIX 3ajiay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS MEpeMEHHBIMH M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIXYPABHEHUMC JNBYMS INEPEMEHHBIMU. PellieHne CHUCTEMIBYXYpPaBHECHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremeHu. I 'padudeckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

PemenneTexkcTOBBIX3a/1a9aNITEOPANIECKUMCIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEepmpeTanys HEPABEeHCTB W CHCTEM HEPABEHCTB C JIByMS
[IEPEMEHHBIMU.

DOyHKIUN

KBaaparnunasdyuakmaus,e€rpaduxucnoiictsa.[lapabona,koopuHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

Ipaduxu byskumii: y= kx,y = kx + b, y = k/x,y = x3, y =Vx,y= [X| u ux
CBOMCTBA.

YucaoBbIeNnoC/1€10BATEJIbHOCTUMIIPOTPECCHHA



[lonsiTHE YKUCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEILHOCTU
PEKYppPEHTHOI popMynoi U (popmysoi N-ro yieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. ®opmynsl N-ro udjaeHa
apu(pMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM K TE€OMETPUYECKOW MpOorpeccuit
TOYKaMHU Ha KOOPAUHATHOW IUIOCKOCTH. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIEPE3YJIBTATDBI

JIn4HOCTHBIEPE3yIbTATHIOCBOCHUATIPOTPAMMBIy4YEeOHOTOKYpCa
«AnreOpa»xapakTepu3yroTCs:

1) maTpHOTHYECKOEBOCTIMTAHME:

OpOSIBIIGHUEM MHTEpeca K TNPOHUIOMY U HACTOAIIEMY POCCHUUCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTH)KEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpakIaHCKOENIyXOBHO-HPABCTBEHHOEBOCTIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3ZAHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) TPY/10BOEBOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW MpodeccuoHaIbHON
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIbHONW TPACKTOPUU OOpa30BaHUS U >KM3HEHHBIXIIJIAHOBC
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3CTeTHYECKOEBOCTIUTAHHE:

CHOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PEUICHUI, pPACCYKICHWA, YMEHUIO BUICTh
MaTeMaTH4eCKHUEe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTHHAYYHOTOMO3HAHUSI:

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOJIBI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl YeloBeYeCKOu
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JJIS Pa3BUTHUS LIMBUIIU3AIUY,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEHUIIMMU HABBIKAMHU HCCIIEI0BATEIbCKON
e TeIbHOCTH;



6) ¢usmyeckoe BocnUTaHHE, (POPMHUPOBAHUE KYJLTYPbI 310POBbA W
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKWM3HM  (310pOBOE  IHUTAHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQICKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) IKOJIOrM4eCKOeBOCTINTAHME:

OpUEHTAIMEN Ha MPUMEHEHUE MAaTEMaTHYECKUX 3HAHUM JJI PEIICHHS 3a/1a4B
00J1aCTU COXPAaHHOCTH OKPYXKAIOIIEH Cpelibl, TUITAHUPOBAHUS TTOCTYIIKOB U OIEHKHU
UX BO3MOJKHBIX MOCTEJCTBUM ISl OKPYKAIOIIEH Cpe/ibl, OCOZHAHUEM TII00AIBHOTO
XapaKTepa PKOJOTUUECKUX MPOOJIeM U MyTel UX PEIICHHUS;

8) amanTanusi K M3MEHSIIOIIUMCSI YCJIOBHSIM CONMAJILHOW M NMPHPOIXHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIMICHHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOACH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN W3 OTbITA JPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIEPE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIEYHUBEPCATbHbIEYyYeOHbIeICHCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
O0BEKTOB, TOHSATUN, OTHOUICHWHA MEXIY MOHATUSIMH, (HOPMYITHUPOBATH
OTIpEJICICHNs] ~ TOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIM  TPU3HAK
KIaccu(UKaIMi, OCHOBaHUS I OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH U  MPEoOpPa30OBHIBATH  CYXKICHHS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YacTHBIE W 0OIIue,
YCIIOBHBIC,



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpOTUBOpeUMss B (akrax, JaHHBIX, HAOJMIOJEHUSAX M YTBEPKIACHUSX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN UIPOTUBOPEUMIA;
JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUY;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MIPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTU4YeCKUX (AKTOB, BBICTpaUBaTh apryMeHTALMIO, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh Ccroco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIbKO
BApUAHTOB pEIICHHs, BbHIOMpAaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBblenccienoBaTelbCKHEIEMCTBHSA.

UCIIOJIb30BaTh BOMPOCHI KaK WCCIICIOBATEILCKUIA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTh BOMPOCHI, (UKCUPYIOUIHE TMPOTHBOpPEUYHE, IMPodIeMy,
CaMOCTOSITCJIbHO YCTAaHABJIMBAaTh HCKOMOE W JaHHOE, (opMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3UIUIO, MHCHHUE;

IPOBOAUTH II0 CAMOCTOSITCIBHO COCTaBJICHHOMY IUTAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  WCCIEJOBaHWE IO  YCTAaHOBIICHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PaGoracundopmanueii:

BBISIBIIATH HEAOCTATOYHOCTh M HM30BITOYHOCTh WH(POPMAIIUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TmpenctaBieHus WHPOPMAIMH U HWLIIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMd, WHOW TpapuKkod ©u Ux
KOMOMHAILUSIMUY,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHSIM, MPEII0KEHHBIM
yauTesaeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBbICYyHUBEPCAJIbHbICY4YeOHbIeAeHCTBUS:



BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHUS B COOTBETCTBHH CYCIOBUSIMHU
U TeNIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHCHMEHHBIX TEKCTaX, /aBaTh TMOSCHEHHS IO XOIY
pemIeHus 3aa9¥, KOMMEHTHPOBATh TTOJIYICHHBIA PE3YNIbTaT;

BXOJIe OOCYXICHHS 3aaBaThbBOIIPOCHI IO CYIIECTBYOOCYKIaeMOW TEMBI,
poOJIEMBI, peracMon 3a1a4uu, BEICKA3bIBaTh MJICH, HAIICIICHHBIC HA ITOUCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHUS C CYXICHHSIMHU JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXKUBATh PA3]IMYUEe W CXOJICTBO ITO3WIIHMNA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yabTaThl  pEIIEHWUs  3a]adyd,  JOKCIICPUMEHTA,
UCCIICIOBAHUs,  NPOEKTa,  CaMOCTOATEILHO  BBIOMpaTh  (popmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIUBUAYaJTLHON paOOTHI IPH PEIICHUU YUeOHBIX MaTEeMaTHYCCKUX3a0aY;
NPUHUMAThH 11CJIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATH OPraHU3AIH IO
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3rOBbI€ IITYPMBI U  JApPYTHE), BBINOJHATH CBOIO
4acTbpabOTHIN KOOPJMHUPOBATHCBOUICUCTBUS
CAPYTMMHUYJICHAMUKOMAH/IbI, OIIEHUBAaTh KAaueCTBO CBOETO BKJIa/la B
o0l TPOAYKT MO KpUTEpUsIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMHU
B3aMOJICHCTBHSI.

PerynsiTuBHBIeyHHBepcalbHbIeyUeOHbIe el CTBUS
Camoopranmusanms:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJayu (WJIH €ro
4acTh), BIOUpATh CIOCO0 pelIeHUs C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpOJ'lI>,3MOHHOHaHBHLIﬁHHTEJIJIeKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKM, CAMOKOHTpPOJISI Ipolecca H
pe3ysbTaTa pelieHrus MaTeEMaTUYeCKOW 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEUICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B JICSTCIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OMMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa ACSITEIbHOCTH MOCTABICHHOM LIEIUU
YCIOBUSM, OOBSACHSATH MPUUYUHBI JTOCTWKCHUSI WM HEAOCTHIKCHHS IICIIH,
HaXOJUTh OIMUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIEPE3YJIbTATbBI

K koHmy oOyuenuss B 7 kJjacce OOy4arOIIMICS TMOTYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

YucaanBbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAKEHUHN, MPUMEHSITH pPazHOOOpa3HbIC
crocoObl U MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHUM, COAEp KalInX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATHUYNOPSAI0YMBATHPAIIIOHAIBHBICYHCIIA.

OKpyrJTh yncna.

BhINOTHATh TPUKUIIKY U OIEHKY PE3yJibTaTa BBIUUCICHUM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMH
MOKa3aTeIsIMHU.

[IpuMeHATh NpU3HAKU ETMMOCTH, PA3JI0KEHUE HA MHOKUTEIIMHATYPATbHBIX
YHUCEN.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUHUOHATIBHOCTBIO BEJIWYWH, MPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3a7ad ¢ y4ETOM OTrpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKueBbIPaKeHUA

Hcnonb3oBaTh anredpandeckyo TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITHEE
B IIPOLIECCe OCBOCHHS y4eOHOT0 MaTepurara.

Haxonute 3HaueHMsT OyKBEHHBIX BBIPDOKEHHH MPH 3aJlaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BrimosHATh TpeoOpa3oBaHus 1EJI0T0 BBIPAKEHUSI B MHOTOWICHIIPUBEICHUEM
MOIOOHBIX CJIara€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa Ha MHOTOYWIEH M MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3loKEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C TIOMOILBIO
BBIHECEHHMS] 32 CKOOKM OOIIEro MHOXUTENS, TPYINIHPOBKU  CJIaraeMbix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh nMpeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI PA3JIMYHBIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHUsIHUHEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHsSA IMpaBUIIa
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K PABHOCUIIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsATh rpaduyeckre METObl IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBISIIOMIMXCA PEIICHUEM JMHEHHOTOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHOMN MIOCKOCTU rpaduK JMHEUHOTO YpaBHEHUS CABYMS
NepPEeMEHHBIMHU, MOJIb3YSICh IPpa)KOM, IPUBOAUTH MPUMEPHI PELICHUS] YPABHEHHUSL.

Pemiath cuctemsl IByX JIMHEWMHBIX YPAaBHEHUN C JBYMS NIEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocraBiAiT M pemaTh JHMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUM 1O YCIIOBHIO 3aJa4H, UHTEPIPETUPOBATH B COOTBETCTBUH CKOHTEKCTOM
3a/1a4M MOJYYECHHBIN pe3yJIbTarT.

DOyHKIUT
N306pakaTbHAKOOPAMHATHOUNIPSMONTOUKH,COOTBETCTBYIOIIME3a/1aHHBIM
KOOpJMHATaM, Jy4d, OTPE3KHU, MHTEPBAJIbI, 3aMHCHIBATHUMCIOBBICTIPOMEKYTKIHA

anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTA TOYKH IO 3aJaHHBIM KOOpJHHATAM,
CTpOoUTh rpaduky JTUHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C MOMOMIbIO (GYHKUMNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOHUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe3HaueHne yHKIIMUTIO3HAYECHUIOEEAPTyMEHTA.

[Tonnmats rpaduueckuii croco0® TpeaACTaBiIeHUS W aHaIM3a WH(OpMaInH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPa()UKOB PeaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOydenns B 8 kJjacce OOyYalOIMICS IIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

YucnauBbIYMCICHUS

Hcnonp3oBaTh HayajdbHBIE TMPEICTABICHHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
yuces A CPaBHEHUs, OKPYTJIEHUS U BBIUUCICHHUM, H300paKkaTh I€MCTBUTEIbHbIE
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMensTy noHSATHE apU(PMETHUYECKOrO0 KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHBIC KOPHH, WCIIONB3Ysl TPHU HEOOXOAMMOCTH KaIbKYJISTOP, BBHITIOIHSATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPKANIUX KBAJApPATHBIE KOPHHU, WCIIONB3YS
CBOWCTBA KOPHEMN.



Hcnonb3oBaTh 3amucy OOJBIIMX M MAJIIX YUCEN C MOMOILIBIO JECITHYHBIX
npoOeii u creneHelt uncna 10.
AJiredpanyecKueBbIpPaKeHUA
[IpuMeHATP TMOHATHE CTENEHUM C LEIbIM  IIOKA3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BEIPAXKEHUM, COACPKAIIUX CTENEHHU C LEIbIM [TOKa3aTeIEM.
BbINOJIHATH TOXKIECTBEHHbBIE MPE0OPA30BAHMS PALlMOHAIBHBIX BBIPAKEHUIHA
OCHOBE IPaBUJI ACUCTBUI HA/l MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.
PackitaipIBaTbKBaAPATHBINTPEX WIEHHAMHOXKUTEIIH.
[IpumeHsaTh TpeoOpa3zoBaHusl BEIPAKEHUM JIJIS1 PEILICHUs pa3iINYHbIX3a7a4 U3
MAaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJbHON PAKTHKH.
YpaBHeHUsIHHEPABEHCTBA
Pewaty nuHeliHbIE, KBaJpaTHbIE YpaBHEHUS M PalMOHAJIBHBIE YPAaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPaBHEHU C IBYMsI IEPEMEHHBIMH.
[IpoBOANTE MpOCTEHIINE HUCCIECIOBAHNUS YPABHEHU U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C MPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPAaBHEHUM DPELIEHHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).
[lepexoanThoTCIOBECHON(POPMYITHPOBKU3aIaunKe€anreOpandeckoi Moaenu
C IIOMOIUBK) COCTaBIEHUS YPAaBHEHUS WIM CHCTEMBl YPaBHEHWHI,
UHTEPIPETUPOBATEBCOOTBETCTBUUCKOHTEKCTOM3a1auUIIONyYCHHBIMPE3YJIbTAT.
IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIA CPAaBHEHUS, OLECHKH,
pelaThINHEHHbIEHEPaBEHCTBACOIHOMIIEpEMEHHONNNXCUCTEMBI, 1aBaThIrpadrueck

VIO WJUTFOCTPALIMIO MHOKECTBA PELICHUN HEpaBEHCTBA, CUCTEMBI
HEPaBEHCTB.
DOyHKIUA

[lonumaTe ¥ MCTONB30BaTh (PYHKIIMOHAIBHBIE TOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O03HAYEHHMsI), OMPEACNSITh 3HAUCHHE (DYHKIMH IO 3HAYCHHIO
apryMeHTa, ONpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

CrpoutsrpadukudieMeHTapHbIX()YHKITNIBUIA:

y =kix, y=x2, y = x3,y = [x, y = VX, OmHCBIBaTh CBOICTBa UYHCIOBOIi
dbyHKIMU TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHT CIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

YucaauBbIYMCICHUS

CpaBHUBATh W YMOPSJAOYMBATH PAIIMOHAIBHBIE W WPpPAlMOHAIBHBIC YHCIIA.

BremonaateapudmeTrHaecKkue AeicTBUSCPAIIMOHATEHBIMU YU CIIAMH,
couetass YCTHbIE W TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIYUCICHUS C
UPpaMOHATHFHBIMHA YHCIIAMHU.



Haxomute 3HaueHuss CTeneHEM C LEIbIMU IOKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUAKY pe3yJbTaTa
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsIHHEPABEHCTBA

Pemars nuHENHbIE M KBaJpaTHBIE YPABHEHUs, YPABHEHHUS, CBOIALIMECS K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemars cuctempl NByX JHMHEWHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpaudeckuM CHOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKkux npeacTaBieHui (ycTaHABIUBATh, UMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHEHUW PEIICHUS, €CIU HUMEET, TO CKOJIbKO, W
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBa, H300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PELICHUE C TMOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIONME KBAJAPATHOEC HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTbHEPABEHCTBANIPUPECILIEHUU PA3ITNYHBIX3a1aY.

DOyHKIUN

Pacno3naBaThyHKIIMM  M3YYEHHBIXBUIOB.  [loKa3pIBaThbCXEMaTUUECKHU

PacIoioKEHUEHAKOOPAMHATHONITOCKOCTUTpaduKoB yHKIIMIBUAA: Y =KX,y
=kx+b,y=k/x,y=ax2+bx+c,y=x3,y=Vx,y=|X|,B3aBHCHMOCTHOT 3HAYCHHIi
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA ()YHKIIUN.

Ctpoutbun3obpakaTbCXeMaTHIeCKUTpaPUKUKBAAPATUIHBIX () YHKITUH,
OIMMCHIBATh CBOWCTBA KBAJPATUYHBIX (PYHKIMH IO UX Tpadukam.

PacnioznaBaTh KBasipaTHUHYIO (PYHKIHIO IO hOpMYyIie, IPUBOAUTH PUMEPHI
KBaIpaTUYHBIX QYHKIIHUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBblenocae10BaTeIbHOCTUHIIPOTPeCCH U

PacrioznaBate apuMeTHYECKyI0 ¥ TEOMETPUYECKYI0 TPOTPECCUU TpHU
Pa3HBIX CIIOC00ax 3aaHus.

BeImOMHATE  BBIYHCIEHUS C  HWCHONb30BaHWeM  (opMyn N-TO  dieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh WIIEHBI MOCJIEAOBATEILHOCTA TOYKAMH Ha KOOPAMHATHOMN
TJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33aJ1a4U U3 PeabHOU JKU3HU (C UCIOIB30BAaHUEM KaAIBKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOEIIJTAHUPOBAHHUE

7 KJIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
No 11/ HaunmeHoBaHMepa3aeI0BUTEM (uudposbie)
) IporpamMMal Bcero KoHTpo1bHbIEPaGOTHI oOpa3oBaTe/ibHbIE
pecypchbl
1 YucnaupsrunciaeHnus. PaiimoHanbHbIe ynciia o5 1 bu6mmorexal [OK
https://m.edsoo.ru/7f415b90
bu6mmorexal [OK
2 27 1
AJIrCOPaHICCKHCBLIPIRCHIA https://m.edsoo.ru/7f415b90
bu6mmorexal [OK
2 1
3 ¥PaBHEHHS HHEpABCHCTBa 0 https://m.edsoo.ru/7f415b90
bu6mmorexal [OK
4 Koopuunareinrpagui. Oyrkiin 24 1 https://m.edsoo.ru/7f415b90
bu6mmorexal [OK
> Hosropennenobobumenie 0 . https://m.edsoo.ru/7f415b90
5
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8KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)

) IporpamMMal Bcero KoHTpo1bHBIEPaGOTHI oOpa3oBaTe/bHbIE
pecypchbl
bu6mmorexal [OK

1 4 K 1
rcnauBbrurciienns. KsaipaTHple KOpHU 5) 1 httos://m.edsoo.ru/7f417af8
9 UucnaueranciieHus. CTEIIEHbCIEIBIM 5 1 bu6mmorexal [OK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKueBbIpaXKEHUS. 5 1 bubnnorexal [OK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyeCcKUeBBIPAXKEHUS. 15 1 bubmnoTtexal [OK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHnusimnepaBeHcTBa. KBagparubie 15 1 bubnnorexal [OK
YpaBHEHHS https://m.edsoo.ru/7f417af8
5 YpaBHenusimaepaBeHcTBA. CUCTEMBI 13 1 bubnunorexal [OK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6morexal [OK
7 0% H 12 1
paBHeHusinHepaBeHcTBa. HepaBeHncTna httos://m.eds00.ru/7f417af8
bubnuorexal [OK
8 O . 5
YHRUHH. OCHOBHBICTIOATHS https://m.edsoo.ru/7f417af8
bubnuorexal [OK
9 o 4 9
yuicH. THCI0BbIC GyHKLIMH https://m.edsoo.ru/7f417af8
bu6mmorexal [OK
10 I1 600 6 1
OBTOPCHICHOBODIIEHHIE https://m.edsoo.ru/7f417af8
8
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9KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne /i HaunmeHoBaHMepa3aeI0BUTEM (uudgpossbie)
) IporpamMMal Bcero KoHTpo1bHBIEPAGOTHI oOpa3zoBare/ibHbIE
pecypcbl
1 YucnauBbprauciieHus. [[elicTBUTENbHBIE YnCIa 9 1 bubnuotexal [OK
https://m.edsoo.ru/7f419d08
9 YpaBHEHUSIMHEPABEHCTBA. Y pABHEHUSIC 14 1 bubnuotexal [OK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHussmHepaBeHCTBA. CUCTEMBI 14 1 bubmuotexal [OK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmorexal [OK
4 b H 16 1
paBHeHusinHepaBeHcTBa. HepaBeHncTBa httos://m.edsoo.ru/7f419408
bu6mmorexal [OK
5 O 16 1
SR https://m.edsoo.ru/7f419d08
bu6mmorexal [OK
6 YuciioBble MOCIEN0BATEIBHOCTH 15 1 httos://m.edsoo.ru/7f41908
7 [ToBTOpEeHME,00001IEHNE,CHCTEMAaTH3AITUS 18 1 bu6mmorexal [OK
3HAHUU https://m.edsoo.ru/7f419d08
7
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