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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B TOBCEAHEBHOM kU3HU. PazButue y oOyuarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpedmnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay i1 OCHOBHOIO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMHM €ro JHHUAMH. B Xxoje wu3yudeHuss ydyeOHOro Kypca O0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX areOpanyecKux JIMHUN — « AJIreOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanbHOro Mupa. B 3anaun oOyuenus anreOpe BXOJIAT TakKe JalbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTS OTIMCAHUS ¥ MCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
obmiectse. M3yueHue matepuasna cnocoOCTBYET pa3BUTHIO Y 00YUaAIOUTUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaa B (opmupoBaHHe
MPEJICTABICHUI O POJTM MAaTEMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYDBHI.

CornacHo yueOHOMY TMmaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 gacos: B 7 kinacce —
136 yacos (4 uyaca B Hezen0), B 8 kimacce — 136 wacos (4 vaca B Heelno), B 9 Kiiacce
— 1364a0B (4 yaca B HEZAECIIO).

PEAJ/IM3ALUA ITPOI'PAMMBI BOCIITUTAHUA

Peayinzaiiust BOCIUTATEIBHOTO MOTCHIIMAA YPOKA MIPEIIOJIaracT CIeyomee:

- YCTAaHOBJICHWE JIOBEPUTEIBHBIX OTHOMICHUH MEXKIy VyUYUTEIeM W
OOyJaromUMUCs, TPHUBJICUYCHUIO WX BHUMaHUSA K O0OCY)XIaeMOW Ha YpoKe
uHbopMaIuy;

- MOOYXeHNEe O0YyJaroNnXCsl COOMI0AaTh Ha ypOKe OOMIEMPUHSATHIE HOPMBI
MIOBEJICHUS, MPaBUIIa OOIICHUS CO CTAPIIMMHU ¥ CBEPCTHUKAMHU, TIPUHITUTIBI y4eOHOU
JTUCIMIUTAHBI 1 CAMOOpPTaHU3AINY;



- IPUBJICYCHNE BHUMAHUS 00YYAIOMINXCS K ICHHOCTHOMY aCIEeKTY H3y4aeMbIX
Ha ypoKax SIBICHHI, OpTaHu3alus UX paOdOThI C MOJTy4aeMOi Ha YPOKE COITHAITBHO
3HaYUMOW WHQOpMaIMell — HHULIMHAPOBAaHUE €€ OOCYKIEHUS, BBICKAa3bIBAHUS
OOyJaloNMMHUCSI CBOETO MHEHHUS [0 €€ IIOBOJY, BBIPAOOTKHM CBOETO K HEH
OTHOIICHUS;

- HUCIOJIb30BAaHWUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH  ypoKa gyepes
JEMOHCTpAlMIO  O0yYaromMMcsi TPUMEPOB  OTBETCTBEHHOIO, TPa)kJTaHCKOTO
MOBEICHUS, TIPOSIBJIICHUSI YEIIOBEKOIIOOUS U JTOOPOCEPICYHOCTH, 4Yepe3 IMOoIa00p
COOTBETCTBYIOIIUX 3314 JJIs PEUICHHS, TPOOIIEMHBIX CHTYAIHH I 00CYKICHHSI
B KJIacce;

- IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (POpM pabOThl C OOyUYaIOIIMMHUCS:
WHTEJUICKTYaJIbHBIX ~ WTpP, CTUMYJHPYIONIUX  ITO3HABATEIbHYIO  MOTHBAIIHIO
oOyyJarommxcsi; JAUCKYCCUM, KOTOpble Jal0T OOyYarolUMCsi BO3MOXHOCTh
MIPUOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO JUAOra; TPYMIIOBOKW PabOThI MU
paboThl B Tapax, KOTOpbIE YyyaT oOOydYarolmuMXcsi KOMaHJIHOM paboTe U
B3aMMOJICHCTBHIO C IPYTMMU 00y4alONIUMHCS;

- BKJIFOUCHHUE B YPOK UTPOBBIX MPOLETYP, KOTOPbIE MOMOTAIOT MOAIEPKATh
MOTHUBAIIMIO OOYYaIOIMMUXCA K TOJYYCHHUIO 3HAHWN, HAJKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KJacce, TOMOTAlOT  YCTaHOBJICHHIO
n00poxkenaTeIpHON aTMOoc(epbl BO BpeMs YPOKa;

- opraHu3anus medCcTBa MOTUBUPOBAHHBIX U dPYIUPOBAHHBIX 00YUYAIOIINXCS
HaJl MX HEYCHEBAIOUIMMH OJTHOKIACCHUKAMH, JAIOIIEr0 00yYaroIMMCs COLIUaIbHO
3HAYMMBIH OTBIT COTPYIHUYECTBA U B3AaUMHOM TTOMOIITH;

- HCIMOJB30BAHME HA JTale aKTyalu3alldd OTMOPHBIX 3HAHUM PadOTHI IO
TOTOBBIM YepTEKaM, TPEHaXKEphl, pabOTy B Mapax, NPUMEHSITh UHTEPAKTUBHYIO
TOCKY;

- HWCTOJB30BAHME HA YPOKE pa3HBIX BHJOB KOHTPOJIA, YTO IIO3BOJIUT
OCYIICCTBJIATh HPABCTBEHHOE BOCIHMTAHHWE, BOCIHUTBHIBATH OTBETCTBEHHOCTD,
CaMOCTOSATEILHOCTb,  KPUTHYHOCTh, CHJIy  BOJIH, KOMMYHHKAOCIIBHOCTD,
TPYI0JTIIO0HE;

- BOCIIUTAHHWE TBOPYECKOW CAMOCTOATEIHLHOCTH C TIOMOIIBIO Pa3TUYHBIX
TBOPYECKUX JIOMAITHUX PaboT;

- IPUMEHEHHUE Pa3HBIX CIOCOOOB OIEHWBAHMSI, YTO OKAXKET MOJOKUTEIHLHOE
BO3/ICiiCTBHE Ha peOeHKa U B TUIaHE ycIieXa U B CIydae Heyaay;

- TMpoBeleHWE OJdTana peQIeKCHH Ha KaXJAOM YypOKEe, YTO TIO3BOJIHT
KOPPEKTUPOBATh BOCITUTATEILHBIC 3a/1a4H YPOKA.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMU YncliaMu. Pemenne 3aga4y U3 peaibHOM NPaKTHUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3auch O0ibIuX uncen. [IpolueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOMU. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUH, TPaBUJia PACKPBITUS CKOOOK U IPUBEICHUSI MOJIOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKE€HUE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaJipat pazHocTu. @opmyiia pa3HOCTH KBaApaToOB. Pa3nokeHne MHOTOUJICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pElIEHUE JIMHENHBIX YpaBHEHUN. COCTaBIeHUE YPAaBHEHUI 110 YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 33a4 C TOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcmucca U opAauHAaTa
TOYKH Ha KOOPJIMHATHOM II0cKOCTH. [Ipumeps! rpadukoB, 3a1aHHbBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpaguk. ['paduk dynkiuum y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1EenbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBagpaTHbIil TPEXWIECH, PA3JIOAKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JeJeHUE alreOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHUS.

['paduyeckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHENMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpumMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBEeHCTBO € OJTHOM NMEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue pynkuuu. OOIaCTh ONpeAeNICHNs U MHOYKECTBO 3HAYCHUI (PYHKIUU.
CrnocoObl 3a1aHus PyHKIMH.

I'padux ¢ynkummu. YUrtenne cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOIMOPIHOHAIBHBIC

3aBUCUMOCTH, UX rpaduku. OyHknun y = X2, Y = X3, y = VX, y=|x|. I'papuueckoe

pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.



9 KIIACC

Yuciaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOUIETO MHpA, AJUTEIBHOCTh IPOILECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnmxkéHHOEe 3HAYCHUE BEIIMYMHBI, TOYHOCTh NpubImxkeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanpatrHoe ypaBHeHue. lIpumMepsl penieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs TIEpEeMEHHBIMH M ero rpaduk. Pemienune cuctem nByx
JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU. PellieHre CUCTEM IByX YpaBHEHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMH.

DyHKIUU

KBaapatnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUHU MMAPAOOJIBI.

Mpadomkun pyHkumin: y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |X|u ux
CBOKMCTBA.
YuciaoBble MoCJI€eA0BATCJIbHOCTH U IIPOrpeccun

[lousiTie YMCIOBOM MOCJIEIOBATEILHOCTU. 3aJaHUE MOCJIEI0BATEIHHOCTHA
PEKyppEeHTHOH (popMyoit u GopMyIoit N-To diieHa.



Apudmernueckas u reoMerpudeckas mnporpeccur. DopMmynbl N-ro YieHA
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apHU(PMETHUYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUIHUAIBHBIN POCT.
CI10KHbBI€ TIPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUKCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
NESTEIIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMHM HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(iekcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH cpe/ibl, 0OCO3HAHUEM TJI00aTbHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITENbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBHIIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MATEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATh, (opMynIHpoBaTH ¥  MPEoOPa3OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaWBaTh APrYMEHTAILMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTh HH(OpPMalMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIPUHUMATH U (DOPMYIUPOBATH CYKJICHUS B COOTBETCTBHHU C YCIOBUIMHU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MPU PELICHUN YYEOHBIX MAaTEMATUYECKUX 3a]1a4;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyNIHoBbIX (opmax paboTsl (0OCyXaeHHs, 0oOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTh KOPPEKTHUBHI B JICITCIHBHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHUKEHUS WJIM HEAOCTH)KCHUS IIEJH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOydenwss B 7 KJIACCEOOYJAOMIMICS TONYYUT CIIEIYIONTUE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BeImonHATh, codeTas yCTHBIE W MUCHhMEHHBIC TPHEMBI, apuPMETHICCKHUE
JEHCTBUS C palliOHATBHBIMHU YHCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKCHUN, COIAEPIKAIINX
OOBIKHOBEHHBIC M JIECATHUYHBIC TPOOH.

[lepexonuTh OT OmHOW (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBhIBAThH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAXEHUHN. BBIMOMHATE NEHCTBUSA CO CTENECHSIMHU C HATYPaJIbHBIMU
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKHN ACTUMOCTH, PA3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCElL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTIOPIIMOHAIBHOCTHIO BEIMYWH, TPOIEHTAMH, HWHTEPIPETHPOBATH
pe3yNbTaThl PelIeHUs 3a7a4d ¢ YI4ETOM OTPaHWUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHUsT OyKBEHHBIX BBIPQXCHUH TIPH 3aJlaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrIimonHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PAaCKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI ¥ KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CJIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsTh MpeoOpa3oBaHMs MHOTOWICHOB IS PEIICHHS Pa3IMYHBIX 3a1ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATHbHOU MPAKTHUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIIOCKOCTHU IpayK JIMHEHHOTO YPaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH Tpadpuky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJHMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K konmy oOyuenus B 8 kiacceoOydaromuics MOIYyYUT CIEIYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMHU HAa KOOPJAMHATHOM MPAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBI0 JECATHUYHBIX
npoOeit u creneneit yucia 10.



AJireOpanyeckue BbIpaKeHUs

[IpuMeHATP TOHATHE CTENEHHM C LENbIM IOKa3aTeJIEM, BBIINOJIHATH
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BBINONHATE TOXKIECTBEHHBIE IPEOOPA30BaHMSI PAllMOHAIbHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOUJICHAMH U aIre0pandecKuMu ApoOsMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nMHENHBIEC, KBaJpaTHBIE YPABHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM TpaduUecKUX MpPeACTaBICHUN (yCTaHABIUBATh, UMEET
JU yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoit
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTFOCTPALIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 31eMEeHTapHBIX (YHKLIUNA BUA:

y = k/x,y =x2,y =x3,y = |x|, y = VX, onucbiBaTb CBOIACTBA YMNCIIOBOW

dyHKUUM MO e€ rpadpuky.

K koHmy oOydeHus B 9 kjacceoOydaromuicss TOMYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

YucJa 1 BbIYUCIEHUS

CpaBHHBATh M YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCIIA.

Breinonuate apudmeTndeckue 1elCTBUS C palluOHAILHBIMUA YUCIIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHAIBLHBIMU
YHMCIIAMHU.

Haxonuts 3HaUueHUS CTENEHEN C LEJIBIMU IMOKA3aTENIMU U KOPHEH, BBIYUCIIATD
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.



OKpyrasiTe [JEHWCTBUTENBHBIE YHCIA, BBIIOJHATh HNPUKUIAKY peE3yibTaTa
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHENHBIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl IBYX JMHEWHBIX YPAaBHEHUU C ABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS NI CUCTEMBI JIBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

IIpoBOAUTE MpOCTEHIINE UCCIIEIOBAHUSA YPABHEHUN U CUCTEM YpaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHU (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSAMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMBl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOUAIOLUE KBAaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3aIlIMCHIBATh PELIEHUE C IOMOLIBI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUIO0B. lloka3piBaTh cxemaTHUeCKU

PacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKImA Buga: Y = KX,y =

kx + b,y =k/x,y=ax2 + bx +c,y=x3,y = VX, Yy = |X|, B 3aBUCHMOCTH OT 3HAUECHHUI

K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh kBaJpaTuuHy0 QyHKIUIO 110 GopMylie, MPUBOIUTH MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apuMeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crioco0ax 3aJjaHus.

BbINONMHATE  BBIUMCICHHS C HUCHOJB30BaHUEM (OpPMYyNI n-ro 4jieHa
apu(MeTHYeCKo U TeOMETPUUECKOI MPOTrpecCcHii, CyMMbI IIEPBHIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 3a7aud U3 peaqbHON KU3HH (C UCIIONB30BAHUEM KaJIbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaumenoBan KoumnyecTBo yacoB DJIeKTPOHHbBIE
© | We pa3aejioB (uudpoBbIe)
n/ Becer Konrpoann = IIpakruueck
H TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padoThbl
NMPOrpaMMblI pecypchl
Yucna n
O bubnmoreka [JOK
1 p ' 25 1 https://m.edsoo.ru/7f41
aIMOHAIIbHBI 5b90
€ gucia
Anrebpaunyec bubnuorexa [JOK
2 KHe 27 1 https://m.edsoo.ru/7f41
BBIPOKCHHS 5b90
VpaBHCHIS 1 bu6mmoreka [IOK
3 P 20 1 https://m.edsoo.ru/7f41
HEPABCHCTBA 5h90
Koopaunatst bubnuoreka [IOK
4 U TpauKu. 24 1 https://m.edsoo.ru/7f41
DOyHKIUH 5b90
ToBToDEHME 1 bubmuorexa [JOK
5 6506 P 6 1 https://m.edsoo.ru/7f41
00o01ieHne 5b90
OBUIEE
KOJIMYECTBO
102 5 0
YACOB IIO
I[MTPOT'PAMME
8 KIIACC
N HanmenoBan KoumnuecTtBo 4acos JJIeKTPOHHBbIE
© HMe pa3ieJioB (mudpoBbIe)
n/ Bcer  Kourposnn ~ Ilpakruueck
U TeM oOpa3oBaTejibHbIEC
n 0 ble padoThl ue padoTbl
MporpaMmbl pecypcsbl
Yucna n
bubmuorexa [JOK
BBIUUCIICHHSL.
1 K 15 https://m.edsoo.ru/7f41
BaJIpaTHbIC 7af8
KOpHHU
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Yucna u

BBIUHCIICHHSL. bubnuorexa [JOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f41
LEIIBIM 7af8
MoKa3aTesemM
Anrebpanyeck
ue bu6mmoreka [IOK
3 BBIPAKEHUS. ) https://m.edsoo.ru/7f41
KBanpaTHblii 7af8
TpEXWIECH
Anrebpaunyeck
ne bu6mmoreka [IOK
4 BBIPAXKCHMUSL. 15 https://m.edsoo.ru/7f41
Anre6pandeck 7af8
ast ApoOb
YpaBHeHus u
HepaBeHCTBa, bubmuorexa [JOK
5 Kpaparibie 15 https://m.edsoo.ru/7f41
7af8
ypaBHEHUs
YpaBHeHus u
HepaBeHCTBA, bubmuorexa [JOK
6 13 https://m.edsoo.ru/7f41
CucreMsl
o 7af8
YpaBHCHHIA
VYpaBHeHus u bubnnoreka [JOK
7 HEpaBEHCTBA. 12 https://m.edsoo.ru/7f41
Hepasencrtpa 7af8
DyHKIMH. bubnnorexka [JOK
8 OcHoBHbIE 5 https://m.edsoo.ru/7f41
TOHSTHUSA 7af8
DyHKIWH. bubnnorexka [JOK
9 Uucnosbie 9 https://m.edsoo.ru/7f41
GbyHKITII 7af8
ToBTopenne 1 bu6mmorexa [IOK
10 oGoGimerue 6 https://m.edsoo.ru/7f41
7af8
OBIIEE
KOJIMYECTBO 102
YACOBIIO

I[TPOTPAMME
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9 KUIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(undposBbie)
n/ pasgeroButeM  Bce  Kourposbn  IIpakruuec
oOpa3oBaTeJibHbIE
n NporpaMMabl ro ble padoThI KHe padoThl
pecypchbl
Yucna u
bubnunoreka LIOK
BBIYHCIICHUSI.
1 . 9 https://m.edsoo.ru/7f4
JlelicTBUTENbHBIC 19408
qucia
YpaBHeHus u
HEPaBEHCTBA. bubmmoreka [JOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f4
OJTHOM 19d08
MePEMEHHOM
YpaBHeHus U
HeDABCHCTEA bubnunoreka LIOK
3 C P ' 14 1 https://m.edsoo.ru/7f4
UCTEMBI ) 19408
YpaBHCHHIA =
VYpaBHeHMS U bubmmnoreka HOK
4 HEPAaBEHCTBA. 16 1 https://m.edsoo.ru/7f4
Hepasencraa 19d08
bubmmoteka IIOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f4
19d08
YucoBsie bu6nmorexa LIOK
6 MOCJIeIOBATEbH 15 1 https://m.edsoo.ru/7f4
OCTH 19d08
[ToBTOpEHME,
oGoGmeHe bubmuoreka [{OK
7 ’ 18 1 https://m.edsoo.ru/7f4
CHCTehfaTHSaHHﬂ 19408
3HAHUU —
OBIIEE
KOJIMYECTBO
102
YACOBIIO 0 6 0

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Yuebnuku. 7, 8, 9 knaccel. ABTopbl: Makaperues FO.H., Munatok H.I'., Hemkxos K. 1.,

Cysoposa C.b./ ITox pen. TemsikoBckoro C.A.
METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

YuebOuuku. 7, 8, 9 kinaccel. Apropsl: Makapsraes FO.H., Munaiok H.I'., Hemmkos K.1.,
Cysoposa C.b./ ITox pen. Tenskosckoro C.A.

- DJNIEKTPOHHBIC MIPUWIOKEHHUS K YUCOHHKaM (Ha caiiTe U3aTeabCTBa). 7, 8 Ki1acChl. ABTOPBI:
MaxapsraeB FO.H., Munaiok H.I'., Hemikos K.1., CyBoposa C.b./ ITox pen. TensikoBckoro
C.A.

- unaxktuaeckue matepuaisl. 7, 8, 9 kinaccel. ABTopsl: 3BaBu4 JI.U., Ky3nenosa JI.B.,
Cysoposa C.b. (7 xnacc); XKoxos B.1., Makapsrues F0.H., Munaiok H.I'. (8 kinacc);
MakaperueB FO.H., Munaiok H.T'., Kpaitnea JI.b. (9 kiacc).

- Tematuueckue tectsl. 7, 8, 9 kinaccel. ABtopsl: ynuuneid O. I1., Kponrays B.JL.

- Meronnueckue pekoMmeHgauuu. 7, 8 kiaccel. ABTopbl: Mun ok H.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www.ege.edu.ru — opunnansHbIi HHPOPMAMOHHKIH TTopTan EI'D

2. http://school-collection.edu.ru — equnas xoyiekus UPPOBBIX 0OPA30BATEIBHBIX
pecypcos;

3. http://www.openclass.ru — «OTKpbITHII KI1acc» ceTeBble 00pa3oBaTeIbHbIC COOOIIECTRA,;

4. http://www.researcher.ru - Matepaer-niopran "HccienoBaTtenbckas A TEIbHOCTD



HIKOJIBHUKOB"

5. http://mat.1september.ru - uznatensctBo «IlepBoe ceHTsOps. Maremarukay;

6. http://www.profile-edu.ru — caiiT npogpuisHOr0 00y4YeHuUS;

7. http://lwww.prosv.ru — caiit uzgarenscta «IIpocserieHuey;

8. http://zaba.ru — caiit «MaremaTHyecKie OJUMITHA Bl U OJIMMITHAIHBIC 3a7aUmy.

9. http://mirmatematiki.ru IIpe3enranuu no maremaruke, anredpe ¥ reOMeTpUn

10. https://ege.sdamgia.ru/- O6pa3oBaTebHbINA TOPTAT IS TOJATOTOBKH K SK3aMeHaM
11.http://fipi.ru/ - denepanbHbIii KHCTUTYT MEAArOTHYECKUX U3MEPEHUI

12. https://resh.edu.ru/ -Poccuiickas snekTpoHHas KO



