


HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISETCS OJHHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTAPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOaUMO ISl
MIPOAOJDKEHUsI 00pa30BaHUs M B MOBCEAHEBHOMN KU3HU. Pa3BuTHE y 00y4arommxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOKICHHH W CYIIHOCTH alredpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOM SBJIIEHUM U MPOIIECCOB
B TpUpOAEe U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJCIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX ISl aIalTalliil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI0IATh,
CpaBHMBaTh, HAaXOAWTHh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBUSI M BBIBOJIBI,
dopmynupoBaTh yrBepxKAcHUI. OCBOECHHE Kypca anreOpbl 00eCTIeUnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCsl: OHHM HCIONB3YIOT JeAYKTUBHBIE |
MHIYKTUBHBIC pacCyXJeHHs, 0000IeHne 1 KOHKPETU3aIHI0, abcTparnpoBaHue u
aHamoruto.  OOydeHume  anreOpe  mpenmojiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITETIbHOM ~ J1€ATENbHOCTH OOYyYaloIUXCs, MOITOMY CaMOCTOSITEIbHOE
peleHue 3a1a4 ABJSeTCs peanu3alueil JesTeIbHOCTHOrO NPUHIUIA 00ydeHHsL.

B crpykrype mnporpammbl ydyeOHOro Kypca «Anredpa» sl OCHOBHOTO
o0miero oOpa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COZEpPKAaTeIbHO-METOANUECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THUX coaepKaTeIbHO-METOIUYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApPyTUMHU €ro JHUHUAMU. B Xoje wu3ydeHus ydeOHOro Kypca OO0ydaromiuMCs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsi3u ¢ aTuM B mporpaMMmy ydeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IpPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIHE OBJIAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOIO MaTeMaTHueckoro s3bika. ConepikaTelbHONM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHHUS MATEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOydYaroIIUXCs
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIb30BAThCS aJrOpUTMaMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJISi TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PAIlMOHAIBHBIMH M HPPAIMOHAIBHBIMHU YHCIaMH, (POPMUPOBAHUEM



MPEACTABICHUA O JCHCTBUTEIIBHOM YHCIJE. 3aBEPIICHHE OCBOCHHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copepxanne IByX anreOpanvdecKux JHHUNA — « ANreOpandeckre BHIPaKEHUS»
U «YpaBHEHHS W HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHUIO Y OOYyUAIOUTHXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro s PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha  ypoBue
OCHOBHOTO 00miero o0pa3oBaHusl y4eOHBI MaTepual TPYNIHUPYETCS BOKPYT
palMOHANBHBIX BBIpaXEHUH. Anredpa JEMOHCTPUPYET 3HAaYCHHE MAaTEMAaTHKH Kak
A3bIKa JUUISI TIOCTPOSHUS MATEeMAaTHYECKUX MOJIENIeH, OMHMCAaHUs MPOILIECCOB U
SABIICHUI peanbHOTO MHUpa. B 3agaun oOyueHus anreOpe BXOAAT TaKKe
JalbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OpPMATHKH, W OBJAJCHHE HAaBBIKAMH
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTRY.

Conepxanne yHKIIMOHATBHO-TPAPUIESCKON JIMHUU HAIIEJICHO Ha TOTy4YCHHE
0O0yJaroNMMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEUIIEH MaTeMaTHYeCKOH MOIeNn
JUTS OTIMCAHUSI M MCCIIEIOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUU B TIPUPOJIC
n obmecTBe. M3ydyeHne marepuana CrocOOCTBYET Pa3BUTHIO Y OOYyYarOMIMXCS
YMEHUS HCIIOJIB30BATh PA3INYHbBIC BHIPA3UTEIbHBIC CPEJICTBA S3bIKA MATEMATHKH —
CIIOBECHBIC, CHUMBOIIMYECKUE, TpaduvecKhue, BHOCHUT BKIaA B (OPMHUPOBAHHE
NPECTaBICHUH O PO MaTEMATHKU B Pa3BUTHH IUBIIIN3AIUN U KYJIbTYPHI.

CornacHo yueObHOMY IUIaHy B /-9 Kiaccax H3ydaercs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIH BKJIIOYAET CJICIYIONINE OCHOBHBIC Pa3feiibl COACPKAHMS:
«Ynucna W BBIYUCICHHS», «AJNTeOpandecKue BBIpOKEHUS», «YpaBHEHUS U
HEpaBEHCTBaY», «DyHKIIUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 waca B Heznemo), B 9
kiacce — 102 gaca (3 yaca B HeJIelIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE M JAECSITHYHBbIE, MEPEX0] OT OJHON (POopMBI 3amucu
npobeit k apyroil. IloHaTHEe palMOHAIBHOIO 4YHCJA, 3aluCh, CpaBHEHHE,
yIOPSIOYUBAHUE  PAIMOHAIBHBIX 4ucCeNl. ApudMEeTHYeCKHe JCHCTBUA C
palMoOHaNIBHBIMK YuciIaMu. PemeHue 3agay U3 peaibHOM MPAKTHUKA HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJeM: OMpejesieHue, NpeoOpa3oBaHUe
BBIPOXKCHUN Ha OCHOBE OMPEEIICHHUS, 3aNUCh OONbIINX uncel. [IporeHThl, 3anuch
MPOIICHTOB B BHUJE APOOW U JpoOH B BHUJE MPOLEHTOB. TpU OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEILICHUE 33/1a4 U3 PEAIbHON MPAKTUKH.

[IpumeHeHnEe TPU3HAKOB JCIUMMOCTH, PpA3I0KEHUE HAa  MHOXHUTEIU
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOpaTHas
PONOPIIMOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHUsI

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C MEpEeMEHHOU. JomycTumble
3HA4YEHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXK/1y BEJIMUNHAMU B BUJIE
dbopmyinbl. Beruucnenus o popmynam. [IpeodpazoBanme OYKBEHHBIX BBIpAKEHHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa NPeoOpa3oBaHUs CYMM W
IPOU3BEICHHM, TPaBUIIa PACKPHITUSI CKOOOK M MPUBEICHUS MOT00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOTOWwIeHa. CloKeHue, BhIYUTAHUE,
YMHOXEHUE MHOrOWIeHOB. DOpMyJbl COKpPAIIEHHOTO YMHOXEHUSA: KBaApaT
CyMMbl M KBaApar pa3HocTu. Dopmysia pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOTOWIEHOB HA MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHWs, MpaBUiia MpeoOpa3OBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEHUHBbIX ypaBHeHHI. CocCTaBle€HHE YpPaBHEHHUH IO
YCJIOBHIO 33Jaun. Penienne TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHUE C JIByMs MEpEeMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PelIeHue CHUCTEM ypaBHEHUU
crnocoboM moAcTaHOBKH. [IpuMepbl penieHHusi TEKCTOBBIX 3a/ad C  [OMOIIBIO
CHUCTEM YpABHECHUM.

DyHKIUA



Koopaunara Toukn Ha npsimoi. UucinoBele MpoMeEXYyTKU. PaccTosiHue Mexay
JIBYMsI TOYKaMU KOOPAUHATHOM MPAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJAMHATHOH TuiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (HOpPMYTaMu.
Urenne rpadukoB peanbHbix 3aBucuMmocTeil. Ilonsatue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa GyHkuuid. JInnelinas pynkuus, e€ rpaguk. ['papuk pyHkumrun
y = |X|. I'padmueckoe peiieHre TMHEWHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX
YPaBHEHUM.

* KIIACC

Yucia v BbIYUCTCHUS

KBampatueiii kopeHb u3 uyucia. [lonste 00 uppalMoHAJIHLHOM 4YHUCIE.
JlecaTuunbie TPUOJIMKEHUsI UppallMOHaIbHBIX yncesl. CBONCTBA apu(METHIECKUX
KBa/IPaTHBIX KOPHEW U UX NMPUMEHEHHUE K NMPeoOpa30BaHUIO YUCIOBBIX BRIPAKCHHUIN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

Crenens ¢ enbpIM nokaszaTeneM U e€ cporictBa. CTaHIapTHas 3alKCh YHCIA.

AJiredpanvecKne BbIpasKeHU s

KBanpatuelii  TpéxusneH, pa3jIOKEHHE KBAJAPATHOTO TpEXWIEHa  Ha
MHOHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO alreOpanuyeckod JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JeJeHHe alreOpandeckux JpoOei.
PanronanbHbie BRIpOXKEHHS U UX IPE0Opa30OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue, QopMyna KOpHEHW KBaJIpaTHOTO  YpaBHCHHS.
Teopema Bueta. Pemienue ypaBHEeHUI, CBOASIIIUXCS K JIMHEMHBIM M KBAJAPATHBIM.
[IpocTeiimme qpoOHO-paIMOHATBHBIC YPAaBHEHUS.

I'paduueckas nuHTEpHpeTanis ypaBHEHUN C ABYMS NEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsI NepeMeHHbIMHU. [IpuMepsl penieHus cuctem
HEJIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 337124 areOpandeckKuM CIIoCOOOM.

HucnoBble HEpaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OOHOM NEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOIaCTh ONpEeACNeHUS W MHOXECTBO 3HAYCHHIM
¢bynkiuu. CriocoObl 3amanus QyHKITHA.

I'padux pynxkmmm. Urenue cBoiicTB pynkmuu no e€ rpaduxy. [Ipumeps
rpauKoOB PyHKIIHMI, OTpakalolUX pealbHbIE POLIECCHI.



OyHKINMK, OINMUCHIBAIOIIME TNPSIMYI0O W OOpaTHYI IPONOPIHUOHAIBHEIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pellIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

* KJIACC

Yuciia v BbIYUCTCHUS

PanmonanbHbie uncna, UppallMOHAIBHBIC YMCIIa, KOHEUHbIE U OECKOHEUHbIE
JecATUYHbIE TpoOou. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN, JEUCTBUTEIBHBIC YUCTIA
KaKk OECKOHEYHBbIE JeCSATUYHbIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JICICTBUTENBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JEeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHUpa, IUTEIHHOCTH IMPOIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTHh MpubImxkenus. OKpyrieHue
yucen. [Ipukuika v olleHKa pe3yIbTaTOB BHIUYMCICHUIA.

YpaBHeHUsI U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBangpaTHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOJSAIINUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH M YETBEPTOMU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPAaBHEHHUM C ABYMs IIEPEMEHHBIMU. PellieHne cucTeM ABYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. ['paduueckas
UHTEpIpPETALUs CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 33/1a4 anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEpmpeTands HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKIUN

KBagpatnunas ¢ynkus, e€ rpaduk u cpoiictBa. [lapabona, KOOpAHHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MApPaOOJIbI.

Ipaduxu Gpynxmmii: y = kx, y = kx + b, y = kix, y = x3, y = Vx, ¥ = || u nx
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U IIPOrPecCUm



[lonsiTHE YKUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATCIBHOCTU
pPEKYppPEHTHOH (popMynol u Gopmysoil N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-rO YiieHa
apu(PpMETUUECKON U T€OMETPUYECKON MPOTrPECCUi, CyMMbI IIEPBBIX N YJIECHOB.

N300pakeHne WIEHOB apU(PMETUYECKOH M TIE€OMETPUUYECKON Mporpeccui
TOYKAMU HAa KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIIUAIbHBIN POCT.
Ci10HBIE POLIEHTBI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSA MpOrpaMMbl  Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

* NaTPUMOTHYECKOEe BOCIIMTAHUE:

NOPOSIBIEHUEM HMHTEpEca K TMPOUNUIOMY M  HACTOALIEMY POCCHMCKOMN
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOIIEHWEM K JIOCTH)KEHHMSIM  POCCHUICKHX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMaTHUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTUXKEHUH B APYTUX HAyKax M MPUKIAIHBIX cepax;

* IPakIaHCKOE M IYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH rpaklaHUHA U peaiu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TpakIaHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYXACHUIO 3TUUECKUX MPOOIIeM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTMIKEHHII HayKH, OCO3HAHHUEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIIBHOCTH YYEHOTO;

* TPYyAOBOE BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTMBHOE YYacTUE€ B pEIICHUHM MPAKTUYECKUX 3aaad
MAaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEW JKM3HM Ui YCIEMTHON MpodhecCHOHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUIYATbHON TPaeKTOpUH 00pa30BaHUS M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

* 3CTeTH4YecKOe BOCIIMTAHME:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY U  3CTETHMYECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/Jay, PELICHHUM, pacCyX JeHUH, YMEHHMIO BHUJAETH
MaTeMaTH4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

* LEHHOCTH HAYYHOIO O3HAHMSA:

OpPHUEHTALlMEN B JEATEIBHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAaHHEM MaTEeMaTHUYECKOW HAyKd Kak cQepbl dYeloBEYEeCKOU
NEATENBbHOCTH, 3TANOB €€ Pa3BUTUA M 3HAYUMOCTH JUISI PA3BUTHSI LUBUIM3ALUH,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKU U MAaTEMAaTHUYECKOW KYJIbTYpPOH KaK CpEICTBOM
MO3HAHHUSI MHPA, OBJAJCHHEM MPOCTEHIINMHU HABBIKAMU HCCIEI0BATEIBCKON
NEATEIbHOCTH;



* ¢usuyeckoe BocnuTaHue, GopmMHupoOBaHHMEe KYJbTYPbl 310POBbSI H
IMOIMOHATIBLHOTO 0J1AT OOy M

TOTOBHOCTBIO MPUMEHITh MAaTEMAaTHUYECKHUE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbs, BEIEHHUA  3J0pOBOro  oOpa3a >KM3HM  (340pOBOE  IHTaHHE,
cOaTaHCUPOBAHHBIN pEXUM 3aHATUM UM OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ IpaBa APYroro 4eaoBeKa;

* JKOJIOrHYecKOoe BOCIIUTAHHE:

OpUEHTAIMEN HA MPUMEHEHNE MATEMAaTUUECKUX 3HAHHU JJIs PEIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTHU OKpY’KAlolIel Cpejbl, IJIAaHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JJIsI OKpYXKaroleh cpejbl, OCO3ZHaAHUEM
100aJIBbHOTO XapaKTepa dKOJOTHUECKUX MPOoOJIeM U MyTel UX PeIICHUs;

e aJanTanus K U3MEHSIIONIUMCS YCJIOBHSIM CONMAJIBHON M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSX HEOMPEICIEHHOCTU, TOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YYUThCA Yy JIPYTrUX JIOJIEH, MpHOOpETaTh B COBMECTHOW JESITCIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbBITA JPYTHUX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIIE
bopMynHpoBaTh UIEH, MOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh JeUIMUTHI COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYallMiOo, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble PEIICHUs U JACUCTBUS, (OPMYNIHpPOBATH W OLIEHWBATH PUCKH U
NOCITIEICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruueckue JelcTBUS:

8BBIABIATh M XapaKTEPHU30BaATh CYIICCTBEHHBIE NMPHU3HAKH MaTEMaTHUYCCKUX
O0OBEKTOB, TOHATHH, OTHOIICHWH MEXIY IOHATHIMH, (OPMYIUPOBATH
ONpEJICJICHUs]  MOHSATHH, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJIacCH(pUKAIIMK, OCHOBAHUSA JUIi OOOOIIEHHWS W CpPaBHCHUS, KPUTECPUHU
MPOBOJIMMOTO aHAIN3a;

O9BocnpuHUMATh,  (QOopMynIHpoBaTH W IPEOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPJAUTEIbHBICE W OTPHUIATEIbHBIC, €IMHUYHBIC, YacCTHBIE U OOIIHE,
YCJIOBHBIE;
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10 BBIABNIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3H
npoTuBopeurss B akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSAX,
mpenjgaraTh  KpUTEpPUHM O BBIIBICHUS ~ 3aKOHOMEPHOCTEH |
[IPOTUBOPEUHNL;

11 nenaTh BBIBOJABI C HCIIOJB30BaHWEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUY;

12 pa3buparb JoKa3aTeabCTBa MaTEMAaTUYECKUX YTBEPKICHUH (MIpSMbIE U OT
IPOTHBHOIO), MPOBOJAUTH CaAMOCTOSITEIFHO HECJIOXKHBIE JOKAa3aTeIbCTBA
MaTeMaTU4ecKuX (DaKToOB, BBICTPAMBATh APTYMEHTALUIO, TPHUBOAUTH
IpUMEpBl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

13 BeIOMpaTh crnoco0 pemieHUs yuyeOHOM 3aJauM (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUs, BBIOMPATh HauOoOJee TOAXOASIIUNA C YUETOM
CaMOCTOSITETTLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeIbCKUe AeiicTBHSA:

14 uconp30BaTh BOMPOCH! KaK HCCIEAOBATEIHCKUI HHCTPYMEHT TO3HAHMS,
(GopMyTUpOBaTH BOMPOCH], (UKCUPYIONIHME MPOTUBOPEUYUE, MpodIeMYy,
CaMOCTOSITETTFHO YCTaHAaBIMBAaTh HMCKOMOE U JIaHHOe, (opmupoBaTh
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE,

15 npoBOAUTE IO CaMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
HKCIEPUMEHT,  HEOOJbIIOE  HCCIeAOBaHUE IO YCTaHOBJIEHUIO
OCOOEHHOCTEW MaTeMaTUYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy CO0O0ii;

16 camocTosTenbHO (HOpMyIHpPOBaTh 00OOIIEHUS U BBIBOJIBI [0 PE3yJibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB M O00OIICHUI;

17 nporHo3upoBaTh BO3MOJKHOE pa3BUTHE Ipoliecca, a TaKXKe BbIABUIATh
IPEIIOJI0KEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

18 BBIABIATH HEAOCTATOYHOCTh W HM30BITOYHOCTH HH(OpPMAIMH, ITaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

19 BrIOMpaTh, aHANU3UPOBATH, CHUCTEMATU3UPOBATh WU HWHTEPIPETUPOBATH
MH(POPMAIUIO Pa3IUYHBIX BUIOB U (OPM NpEACTaBICHUS;

20 BeiOMpaty ¢GopMy mpeAcTaBiIeHUS HWHPOpPMAUA ¥ WLTIOCTPUPOBATH
pemiaeMble 3aJaydl CXeMaMM, JAuarpaMMaMu, HWHOW Tpapukoil u uX
KOMOMWHAIIHSIMU;

21 oueHnBaTh HAAEKHOCTh HMH(OPMALMM IO KPUTEPHSIM, NPEATIOKEHHBIM
yuuTeleM WK ¢(hOpMYITHUPOBAHHBIM CaMOCTOSITENBHO.

KomMyHnKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUSA:
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22 BoCIIpUHUMAaTh M  (QOPMYJIHpPOBAaTH CYXJIEHHS B COOTBETCTBUU C
YCIOBUSMH U LIEJIAIMHU OOIIEHMS, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN pe3ysbTaT;

23 B X0JIe 00CYXJICHHS 3a1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, perraeMoi 3a1aum, BBICKa3bIBaTh MJIEH, HALICJICHHbBIE HA MOUCK
pelIeHUs, COMOCTABISTh CBOU CYXKIEGHHS C CYXICHUAMH JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3lIMuUE€ U CXOJICTBO IMO3ULIHMN, B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

24 npeACTaBIATh  Pe3yJIbTaThl  pEIIeHHs  3aJayd,  OIKCIIEPUMEHTa,
UCCJIEIOBAaHUsA,  MPOEKTa,  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3aJ1ay MPE3EHTALIMU U OCOOCHHOCTEN ayIuTOPHH;

25 moHUMaTh W HCMOJNb30BaTh  MpPEUMYyIIEecTBA  KOMaHIHOM |
WHJUBUIYaJTbHOH pabOThl TPH PEHICHUU YYEOHBIX MaTEMaTHYECKUX
3ajay;

26 MpUHUMATh 11€Jb COBMECTHOM JESITEIbHOCTH, TUIAHUPOBATH OPraHU3AIMIO
COBMECTHOW palOoThl, paclpeaeniaTb BHUAbl paldOT, JA0rOBapUBATHCH,
00CyXJ1aTh TPOIIECC U PEe3YJIbTaT pabOThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOIEH;

27 y4acTBOBaTh B TPYHNIOBBIX ¢opMax paboTel (0OCykaeHus, OOMEH
MHEHUSIMH, MO3TOBBI€ IITYPMbl M JPYTHE), BBINOJIHATH CBOIO YacTh
paboThl M1 KOOPJAUHUPOBATH CBOM JACHCTBHS C IPYTUMHU YICHAMH KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOUIMN MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTHPOBAHHBIM YUYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIE JeiCTBUSA
Camoopranusanus:

28 caMOCTOSITENIbHO COCTaBIISATH IJIaH, aliTOPUTM pelIeHus 3a1a4yul (WiIu ero
4acTh), BIOUpATh CIOCO0 pelIeHUs C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YI€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTELJIEKT:

29 Bnazete cmoco0aMu  CaMOIIPOBEPKHM, CAaMOKOHTPOJSL —Ipolecca H
pe3ynbTaTa penieHus MaTeMaTHIeCKON 3a1a4H;

30 mpeaBuAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MpU pEIICHUHU
3a71aud, BHOCHUTb KOPPEKTUBBI B [IEATEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

31 oreHMBaTh COOTBETCTBUE pE3yibTaTa NEATCILHOCTH MOCTABICHHOMN IIETH
U YCJIOBHSIM, OOBSICHSITh MPUYUHBI JOCTHKCHUS WM HEJOCTHKCHHUS T1ETTH,
HaxOJIUTh OLIMOKY, 1aBaTh OLICHKY NPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7/ KJjacce OOYyYalOIIMIICS MOIYYUT CIEAYIOIINE
MIPEIMETHBIE PE3yJIbTATHI:

Yuciia v BbIYUCICHUS

BeImostHATh, co4yeTas yCTHBIE W THUCBMEHHBIE TPHEMBI, apUPMETHUCCKUC
JEHUCTBUS C PAlMOHATBLHBIMH YHACTIAMHU.

HaxomuTe 3HAYeHUS YHUCIOBBIX BBIPAKCHHUH, MPUMEHATH Pa3HOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIYMCIICHHUS 3HAYCHUH JPOOHBIX BBIPAKCHHMA, COACPIKAIINX
OOBIKHOBEHHBIC U JICCSITHUHBIC IPOOH.

[lepexoauTh OT OJHOW (OPMBI 3aIMMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JCCATUYHYIO JpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH M YIIOPSIOYUBATH PAllMOHAIBHBIC YHCIIA.

OKpyriTh yucna.

BBITIOJTHATE IPUKUAKY U OICHKY pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIPOKCHHUI. BBIMOIHATH ACHCTBUS CO CTENCHSIMH C HATypaJbHBIMHU
MOKa3aTEeISIMHU.

[IpumeHsAT,  TpHU3HAKK  JIETUMOCTH, pa3JIOKEHHE  Ha  MHOXHTEIU
HATypaJbHBIX YHUCET.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 3a7]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYUH, IMPOLEHTAMHU, WHTEPIPETUPOBATH
pE3yNbTAThl pelieHus 3a7a4 ¢ Y4ETOM OrpaHUYeHMI, CBA3aHHBIX CO CBOMCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AsireOpanyeckue BbIpasKeHUsI

Hcnonb3oBaTh aireOpanyeckyt0 TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTh
e€ B mpoliecce OCBOCHHs Y4eOHOT0 MaTepuarna.

HaxonuTe 3HaueHUsT OYKBEHHBIX BBIPAKEHHM MPH 3alaHHBIX 3HAYCHUSX
MEePEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHMsT — LEJIOTO  BBIPAKEHHS B MHOTOWICH
MPUBEACHUEM TIOJOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBIMONHATS YMHOKEHHE OJIHOWIEHa Ha MHOTOWIEH W MHOTO4YIeHa Ha
MHOTOYJICH, TPUMEHSATH (HOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIsATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIW C TIOMOIIBIO
BBHIHECEHUSI 32 CKOOKHM OOIIEro MHOXHUTENsS, TPYNIUPOBKUA  CIAracMbIX,
npuMeHeHUsT (POPMYJT COKPAMEHHOTO YMHOKEHHUS.

[TpumensaTs nmpeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEIICHUST Pa3TUYHBIX 33729
W3 MaTeMaTHKH, CMEXHBIX MPEMETOB, U3 PEATbHOMN MPAKTHKH.

12



Ncnonp3oBaTh CBOMCTBA CTENEHEH C HATYypaJbHBIMH IIOKA3aTEISIMM JUIS
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHeHUsS U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHss IpaBuia
nepexo/a OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. IIpoBepsTsh, ABiseTcs
JI YUCIIO KOPHEM YpaBHEHHUSI.

[IpumeHsTh rpaduyeckue METO bl IPHU PEIICHUH JIMHEWHBIX YPAaBHEHHUM U UX
CUCTEM.

[lonOupaTes mnpuMepsl MNap YMCEN, SBISIOUUXCS pEHICHHUEM JMHEWHOTO
YPaBHEHHUS C IBYMS IIEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpauK IUMHEHHOro ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, NOJB3YyACh TpadUKOM, NPHUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

PemaTth cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C IByMSsl IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBisTh W peliarh JHHEHMHOE YypaBHEHHE WM CHUCTEMY JUHEHHBIX
YPAaBHEHHI 10 YCIOBUIO 3aJlayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ayMl TIOJyUYEeHHBIN pe3ybTar.

DOyHKUUMA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anredpanuecKkoM si3bIKe.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33aJaHHBIM KOOpJWHATAM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIbIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3Hauenne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTe rpadudeckuil cmocod MpeACTaBICHUS W aHamu3a WHGOpPMAIINH,
U3BJIEKaTh U UHTEPIPETUPOBATh MH(POPMAIINIO U3 TPAPUKOB peasIbHBIX MPOILIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oy4aromUMHCsA TMOJTYyYUT CICAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYHUCICHUS

Hcnonb30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCeJl JUIsl CPABHEHHUS, OKPYTJIEHUS M BBIYUCIEHUI, H300pa)xaTh 1E€HCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHsATs TOHATHE apU(PMETUYECKOrO0 KBAJAPATHOIO KOPHs, HAaXOIWUTh
KBaJIpaTHbIE€ KOPHHU, HCHOJb3Ys PU HEOOXOIAUMOCTU KAJIBKYJIATODP, BBIITOJIHATH
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npeoOpa3oBaHusl BBIPAKCHUN, COMCPKAIIUX KBAJPATHBIE KOPHU, WCIOIB3YS
CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u crenenelt yucna 10.

AJire0panvecKkue BbIpasKeHHUS

[IpuMeHAT, TOHATHE CTENEHH C IeJBIM  TI0Ka3aTejeM, BBITIOJIHATH
npeoOpa3oBaHus BRIPAKECHHM, COIEPIKALUX CTETICHH C IEIBIM TTOKa3aTeeM.

BBITIOJTHATE TOXKIECTBEHHBIC TPEOOpa30BaHUs PAIlMOHATBHBIX BBIPAKECHUN
Ha OCHOBE MPAaBWJI ACHCTBHIA HAJl MHOTOWICHAMH U alreOpandyecKuMu JpOoOsiMH.

PackiiambiBaTh KBaIpaTHBIA TPEXUIICH HA MHOYKUTEITH.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaTbHOU MPAKTUKH.

YpaBHeHUsI U HEPABEHCTBA

Pemath JMHEWHBIC, KBaJpaTHbIC YPaBHCHUS W PAIMOHAJIbHBIC YpaBHCHUS,
CBOJISIIIIMECS K HUM, CHCTEMBI JIBYX YPaBHCHHH C JIByMs IEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHUH M CHCTEM YpPaBHCHHUM, B
TOM YHUCJIC ¢ IPUMCHEHUEM TpadUUECKUX NPEICTaBIeHUH (YCTaHABIMBATh, UMEET
JU ypaBHCHUE WJIM CHUCTEMa YPAaBHCHHUH pEIICHUS, €CIM UMEET, TO CKOJbKO, U
npouee).

[lepexoanTs OT cioBecHOU HOPMYITUPOBKH 3aauu K €€ anredpandeckon

MOJIETM C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMBl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4d MOJIYYEHHBIN pe3ysbTarT.

[IpuMeHsAT, CBOMCTBAa YKCIIOBBIX HEPABEHCTB IS CpPaBHEHHUA, OICHKH,

peliaTh JIMHEWHbBIE HEPABEHCTBA C OJTHOM NMEPEMEHHOM U UX CUCTEMBI, 1aBATh
rpauyuecky0 WIUTIOCTPALMI0 MHOXKECTBA PEIICHWH HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ HUCMONB30BaTh (PYHKIIMOHAIBHBIE MOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMs), OMPENEATh 3HAYCHHE (DYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpeaessaTh CBOMCTBA (QYHKIIMH 110 €€ TpaduKy.

Ctpoutsb rpaduku dMeMeHTapHBIX QYHKIIUN BUA!

y =kix, y=x2, y = x3,y = x|, y = VX, oIucbIBaTh CBOJCTBA YHCIOBOI
bynkImu 1o €€ rpaduky.

K xonmy oOyuenus B 9 KJjacce 0Oyd4aromuiCs TMOJTYyYUT CICAYIONINC
MPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYHUCICHUS

CpaBHUBATH U YIOPSATOYUBATH PAIMOHATBHBIC U UPPAITMOHAIBHBIC YHCIIA.
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Boinonusate apudmernueckue ACHUCTBHUS C palMOHAIBHBIMU  YHUCJIAMH,
coyerass YCTHbIE W IIUCbMEHHBIE IIPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
APPALMOHAIBHBIMU YHCIIAMH.

Haxomute 3HaueHus CTeneHeW C LEeIbIMU [OKa3aTeasiMd W KOPHEW,
BBIUMCIISATh 3HAUYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JOEUCTBUTEIbHBIC YHCIA, BBINOJIHATh NPUKHUAKY pe3yibTara
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUsS U HEPABEHCTBA

Pemars nuHelHbIE W KBaJApaTHbIE YPAaBHEHUS, YPAaBHEHMS, CBOIAIIMECS K
HUM, TIPOCTEHIINE APOOHO-PAIIMOHATIBHBIC YPABHECHHUS.

Pemarts cucrtembl NByX JIMHEWHBIX YPABHEHHM C JIByMs INEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCS IUHEHHBIM.

Pemiate TekcToBble 3amauu  ajreOpandeckuM CIocoOOM C  TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WUJIA CUCTEMBI JIByX YPABHEHU C JBYMS IEPEMEHHBIMU.

[IpoBoauTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHCHUU, B
TOM YHCJIC C TPUMEHEHHEM TpauuecKux mpeacTaBieHui (yCTaHABIWBATh, HMEET
I YpaBHEHUE WIIM CUCTEMA YPABHECHUU PEIIEHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHBICE HEpPaBEHCTBA, KBaJApAaTHBICE HEPABEHCTBA, H300pa)kaTh
pEIIEHHE HEPABEHCTB HA YHCJIOBOW IPAMOM, 3aMUCHIBATH PEIICHUE C MMOMOIIbIO
CUMBOJIOB.

Pemare cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIFOUAIONE KBAJpaTHOE HEPAaBEHCTBO, M300pakaTb PEIICHHUE CHCTEMBI
HEPABCHCTB HA YHUCJIOBOU MPSIMOM, 3aIIUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUU PA3JIUYHBIX 3a/1a4.

DOyHKUUMN

Pacno3naBath (GyHKIMM HW3yYeHHBIX BHJIOB. [loKa3pBaTh CXEMAaTHYECKU

pacrooKeHHe Ha KOOPIUHATHON IUIOCKOCTH TpaduKoOB QYHKIMKA BUaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA(PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth u M300pakaTh CXEMaTUYECKU TpadUKU KBaJAPATUYHBIX (DYHKITUH,
OTMMCHIBATH CBOMCTBA KBAAPATUYHBIX (DYHKIIHI MO WX Tpadukam.

PacrioznaBaTh kBagpaTHYHYO (QYHKIHIO IO (GOPMYIIe, MPUBOIUTH TPUMEPHI
KBaIPATUIHBIX QYHKIIUNA U3 PeaTbHON KU3HU, QUBHKHU, TEOMETPHH.

YucaoBblie MOCJI€e10BATEILHOCTH H MPOrPeccuu

PacrioznaBaTh apu(pMETHUYECKYI0O W TEOMETPHUYECKYI0 MPOTPECCHH TpHU
pa3HbIX crlocobax 3agaHusl.
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BbINOJNIHATG  BBIYMCIEHHS C UCIHOJIb30BaHHMEM (QopMysl N-ro  4YieHa
apu(pMETUIECKON U T€OMETPUYECKON MPOTrPECCUil, CyMMbI IIEPBBIX N YJICHOB.
N300pakaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPAMHATHOU

IITTOCKOCTH.
Pemate 3aJa4du, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33J1a4U W3 PEaTbHOMN KU3HU (C MCIOJIB30BAaHUEM KAJIBKYIATOPA, MU(PPOBBIX
TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasbnbie | IlpakTHyeck
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI ue padboTsbl
pecypchl
bubmmoreka [IOK
1 Ywucna n BeIMUCIEHNS. PammonansHbIe unciia 25 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AJIreOpaNTIeCKie BHIPDKCHHA 2 ! https://m.edsoo0.ru/7f415b90
bu6mmorexa [IOK
3 Y PaBHCHHs H HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopmunaret u rpaduicu. ymkiyan 24 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
5 IT 0600 6 1
OBTOPEHHE 1 0BOBIICHIE https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 5 0
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

« KNIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM IMpakruuec | (MdposbIe)
Ne i/ KonTtpoibHbie
NporpamMmmsl Bcero KHe o0pa3oBaTte/ibHbIE
padoTsI
padoThbI PECYPChI
bu6mmoreka [{OK
1 Uucna u Beruncnenus. KpagpatHeie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u BeraucieHns. CTeness ¢ [eIbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BelpaxkeHus. KaapaTasiii 5 1 bubnuorexa [JOK
TPEXUWIECH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanveckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 PyrKuuH. OCHOBHBIC IOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 9
9 Dynkumn. Hucnossie pyniuun https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenne 1 0bo0OmenHe 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

« KNIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoasubie | IlpakTHuec
n/n NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI KHe padoThbl
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edsoo0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuotexa [JOK
OJIHOU IEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus v HepaBeHCTBa. CHCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> Dymicuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBbie MOCIIEIOBATEIFHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AITUS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

8 Anrebpa, 7 xinacc/ Maxkapeiues FO.H., Munatok H.I'., Hemmkos K.W. u npyrue;
noa penakiuen TensikoBckoro C.A., AkiimoHepHoe o61ectBo «3narenbcTBo
«IIpocBenieHue»

9 Anrebpa, 8 kinacc/ MakapsrueB FO.H., Munmiok H.I'., Hemikos K.W. u npyrue;
non peaakuueit TemsikoBckoro C.A., AkironepHoe oouiectBo «M3nareiabcTBo
«IIpocsenieHue»

10 Aunre6pa, 9 kiacc/ Makaperues FO.H., Munatok H.I'., Hemkos K.U. u
npyrue;noj peaakmuueit TenskoBckoro C.A., AKiMoHEepHOE 0011IeCTBO
«M3patenbcTBO

«HpOCBGHICHI/IG»

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJA

YMK MakapsrdeB, mpoeKTop, IKpaH, HOyTOYK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmoreka LIOK
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