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MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro oO0pa3oBaHHs: OHA
oOecrieunBaeT U3yyeHue APYrux JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI 0, TaK U T'yMaHUTapHOTO
IUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs MPOJOKEHUsST 00pa30BaHUsl U B MOBCEIHEBHOM KU3HU.
PazButne y oOydaloomuxcsi Hay4YHBIX TMPEACTABICHUH O TMPOUCXONKACHUH U CYIHOCTU
anreOpanyecknx aOCTpakIUif, crocobe OTpaXKeHHs MaTeMaTUYeCKOM HAyKOH SIBICHUHA H
IPOLIECCOB B MNPHUPOJEC U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIHPOBAaHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHUS M KauecTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJaNTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydeHue
anreOpbl 00eCNIeYnBaeT Pa3BUTHE YMEHUS HAOIIOAaTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEeCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalolmUXCs: OHM MCHOJB3YIOT JEAYKTUBHBIE U
UHAYKTHBHBIC PACCYXKACHHUS, 0000IICHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTETBHBI OO0BEM CaMOCTOSTEIBLHON ACATEIHHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE peIlleHue 3ajad  SBJSeTCs  peanu3anuei
JESTEIIbHOCTHOTO MIPUHIINAIIA 00YyUEHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Ausrebpa» Uis OCHOBHOTO OOIMIETO
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJepKaTeIbHO-MeTonuYeckue IuHuM: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YpaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxxnas u3 3THX colepikaTenbHO-METOUYECKUX JTHHUA Pa3BUBACTCA HA MPOTSKEHUH TPEX JIET
U3YYCHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHUSAMH. B Xoze n3ydenust yueOHOro Kypca
00y4aromuMCcsl TPUXOAUTCS JJOTHUYECKH PaCcCyKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYaIOIIMMHCS OCHOB YHHUBEPCAJIBHOIO MAaTEMaTUYeCKOTro
si3pika. CoJiepKaTeNIbHOM U CTPYKTYPHOH 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay siBIsieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve JauHUM «YuWciia W BBIYMCICHHS» CIYKUT OCHOBOW ISl JaJbHEWILEro
U3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(OPMUPOBAHUIO YMEHHSI TOJIB30BATHCS AITOPUTMAMU, & TaKKe MPUOOPETCHUIO MPAKTUICCKHX
HABBIKOB, HEOOXOJUMBIX Ul MOBCEIHEBHOM XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAlMOHAIbHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHUEM TMPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHuI0.

Cognepkanre JBYX aireOpamvecKux JHHUH — «AdreOpandyeckue BBIPAKCHUS» |
«YpaBHEHUSI W HEPAaBEHCTBa»  CIMOCOOCTByeT  (OpMUpOBaHWIO Yy  OOyYaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /s pEIIeHUS 3a7ad MaTEMAaTHKH, CMEXHBIX
MPEIMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 00I1eT0 00pazoBaHus
y4eOHBIH  Marepuan TPYNINHPYETCS BOKPYT  palMOHAJIBHBIX  BBIpaXeHHH.  Anrebpa
JEMOHCTPHUPYET 3HaUE€HUE MAaTeMAaTHUKH KakK s3bIKa IS MOCTPOCHMS] MaTeMaTHYECKUX MOJENEH,
OTHMCAHUS TPOLIECCOB U SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKKe
JMaIbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMATUKHU, U OBJAJCHHE HaBbIKAMH JEAYKTUBHBIX PAaCCYXICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Copnepxanvie  (QyHKIMOHAIbHO-TpAaUYECKOW JIMHUM  HAIEJICHO Ha  IOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJIS ONMUCAHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CrIocOOCTBYET PAa3BUTHIO Yy OOYYAIOIMIMXCS YMEHHUS WCIONb30BaTh PA3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJMYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKE MPEJCTABICHUN O PO MAaTEeMAaTUKH B Pa3BUTUU LIUBUIN3ALINN
U KYJIBTYpHI.

CornacHo ywyeOHOMYy IUTaHy B 7-9 Kiaccax wusydaeTcs Y4eOHBIH Kypc «Airedpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl coiepkaHus: «Uucia W BBIYHCICHUSY,
«AnreOpanyecKkue BEIpAKEHU», «Y paBHEHUS U HEpaBeHCTBay, « DyHKIUM».

Ha mu3yuenune yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 knacce — 102 gaca (3
yaca B Henmeno), B 8 kiacce — 102 vaca (3 gaca B Henmeno), B 9 kmacce — 102 gaca (3 yaca B
HEJIETIO).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucua v BbIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, MEPEXOJl OT OMHOW (OPMBI 3aMHMCH APOOCH K
apyroi. IloHsATHE paMOHAIBHOTO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJIOYNBAHUE PALMOHAIBHBIX
yucen. ApudMeTrnueckue IeHCTBUS ¢ pallMOHAIBHBIMY YHCIaMU. Pemienue 3amau U3 peaqbHOU
NPaKTUKU Ha YacTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJesIeHUe, peoOpa3oBaHne BBIPDAKECHUH Ha
OCHOBE OIpE/EICHHUs, 3aUCh 00bIINX yHcen. [IporeHTsl, 3anuch NPOLEHTOB B BUJE APOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 3aJaud HA MPOILCHTHI, PELICHUE 3a]a4 U3 pealbHOU
IPAKTUKU.

[IpumeHeHne NPU3HAKOB AETMMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAJIbHbIX YHCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM UYHUCIIE IpsiMasi U 0OpaTHas MPONOPLUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUs C IIEPEMEHHOMU. J[omycTHMBbIE 3HAYEHUs
nepeMeHHbIX. IIpencraBieHue 3aBHCHMOCTHM MEXIY BeJIMUYMHAMH B  BUAE (HOPMYIIBL
Beruucnenus no gopmynam. [IpeodpaszoBanne OyKBEHHBIX BbIPAaXKEHUH, TOKIAECCTBEHHO PaBHBIE
BBIPa)KEHUS, TPaBUIa NPeoOpa3oBaHUs CyMM M IPOM3BEACHUH, MpaBUila PacKpbITUA CKOOOK U
NPUBECHUS IOJOOHBIX ClIaraeMblIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnowieHsl 1 MHOrowieHsl. Ctenenb MHOrouicHa. Cll0)KEHHE, BBIUYMTAHUE, YMHOKCHHE
MHOTO4I€HOB. DOpMynBl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBapaToB. Pa3inoxeHrne MHOIOWIEHOB HA MHOYKUTEIH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHHUs, MIpaBUiIa MIPeoOpa3oBaHUs ypaBHEHMsI, pAaBHOCHUIIBHOCTb
YpaBHEHUU.



JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHHOTO YpaBHEHWMS,
pellieHue JIMHEHHBIX ypaBHeHUI. CocCTaBlI€HHE YpaBHEHHMH IO YCIIOBUIO 3aj1aud. Pemienue
TEKCTOBBIX 33/J]a4 C TIOMOIIIbIO YPaBHEHUI.

Jlunelinoe ypaBHEHHE C OBYMs TMEpeMEHHBIMH U ero rpaduk. Cucrema IBYX JMHEHHBIX
YpaBHEHUH € JIByMs TNEpEeMEHHbIMHU. PerieHune cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 33a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunara touku Ha mpsiMoil. UucioBble NMpOMEXYTKH. PaccTrosiHue Mexay IByMst
TOYKAMHU KOOPJAMHATHOU MPSIMOIA.

[IpsimoyronpHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca W OpaWHATa TOYKH Ha
KoopAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanpHbiX 3aBucuMocTeil. [lonstue ¢ynkmuu. [paduk Qynkmuu. CsoiictBa (QyHKIIHIA.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['padux Gynkmuun y = [x|. I'paduueckoe penieHne TUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC

Yuciia 1 BBIYMCICHUSA

KBanparueiii kopenbp u3 uucina. [lonsarue o0 wuppaunoHasbHOM uwucie. JlecsTHUHBIC
npUOIKEHUS UPpAIMOHATBHBIX uncen. CBolicTBa apupMETHUECKUX KBAJAPAaTHBIX KOPHEU U HX
IpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
YHcla.

Crenens ¢ 1enbIM I10Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YHCIa.

Aaredpanyeckue BbIpasKeHHs

KBanpatublit TpéxusieH, pa3ioKeHne KBapaTHOTO TPEXUIEHA Ha MHOKHUTEIIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napodbu. CroxeHue,
BBIUMTAHUE, YMHOXKEHHE, JCIEHUE anreOpandeckux apoOeil. ParmoHanbHble BBIPAKCHHS U HX
npeoOpa3oBaHue.

YpaBHeHHUsS M HEPaABEHCTBA

KBaapatHoe ypaBHeHue, (GopMylia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHWI, CBOAAIIMUXCA K JIMHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
panMoHalIbHbIE YPABHEHUS.

I'padmueckas wHTEpHIpeTanysi YpaBHEHUN C JABYMsI MIEPEMEHHBIMA U CUCTEM JTUHEHHBIX
ypaBHEHUN ¢ AByMs INepeMeHHbIMU. [IpuMepsl pemieHus CUCTEM HEJIMHEWMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoMm.

UucioBble HeEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO € OZHOM IIEPEMEHHOM.
PaBHOCHUNIBHOCTh HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHOW. CHcTembl
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkuuu. OO1acTh ONpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKuuu. CrnocoOsl
3aiaHusl PyHKITUH.

I'padpux dbyaxkuuu. Urtenue cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumepsr rpaduxoB
(GYHKIHUH, OTpa)KaroliX peaabHbIe MPOIIECCHI.

OYHKINK, OMUCHIBAIOIINE MPSMYI0 U OOpaTHYI0 MpPOMOPIMOHATBHBIC 3aBUCHMOCTH, UX
rpaduku. Oynkupn y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe pemieHme ypaBHEHHI i CHCTEM
YpaBHEHUU.



9 KVIACC

Yucsa ¥ BbIYUCICHUSA

PanmonaneHble uncia, UppalMoOHANbHbIE YKCA, KOHEUHbIE U OECKOHEUHbIE JeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHbIE 4YHCIa Kak OECKOHEUHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOM.

CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apU(PMETHYCCKHUE ICUCTBUS C JCHCTBUTEIHLHBIMHU
YUCJIaMH.

Pasmepsl OOBEKTOB OKpYXKAIOIIEro MHpa, IUTEIBHOCTh IPOLIECCOB B OKPYXKAIOIIEM
MUpe.

[TpubGmmk€HHOE 3HAUYEHUE BEJIWYUHBL, TOYHOCTh NpuOMKeHus. OKpyriieHue Yucen.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHUIA.

YpaBHeHUsS M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K  KBaJapaTHBIM.
bukBagpatHoe ypaBHeHue. [lpumepsl pelieHuss ypaBHEHUU TPEThed M YETBEPTOU CTEMEHEH
pa3I0KEHUEM Ha MHOXKUTEIH.

Pemenne  npoOHO-palliOHANBHBIX  ypaBHEHHH.  PemieHMe  TEKCTOBBIX  3aaa4
anreOpandecKuM METOOM.

VYpaBHeHHE C IBYMs NEPEMEHHBIMH M ero rpaduk. PermeHue cucteM IBYX JIMHEHHBIX
YpaBHEHUN C JByMs IIEpEeMEHHBIMU. PellleHHe cucTeM ABYX YPaBHEHUM, OZHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTemneHu. I'paduueckas HHTEpHpeTaus CUCTEMBbl YPaBHEHHH C
JBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOHN. PelleHne CUCTEM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHo#l. KBagpaTHble HepaBeHCTBa. I'paduueckas mHTepmpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGoia, KOOpIMHATHI BEPILIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'padukn dyskmmit: y = kx, y=kx + b, y=k/x, y =x3, y = VX, y = [x| 1 ux cBoiicTBa.

Yucii0BbIe NOCIE10BATEIBHOCTH U MPOTPECcCUM

[Tonsatue 4ucioBOM MOCIEAOBATENBHOCTH. 3a/laHUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dopmynoit u popmysoi n-ro uieHa.

Apudmernueckass U reomerpuyeckas — mnporpeccud.  Dopmynsl  n-ro  ujeHa
apuhMETUIECKON U TEOMETPUUECKON MTPOTPECCHil, CYMMBI TIEPBBIX 71 YJICHOB.

N3obpakenne 4aeHOB apH(PMETHUECKON M T€OMETPHUYECKOW MPOrPeccHil TOYKaMHu Ha
KOOpPJAMHATHOM IIOCKOCTU. JINHENHHBIN U SKCIIOHEHIMATIBLHBIA pocT. CI10KHBIE IPOLIEHTHI.
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YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Anre6pa, 7 knacc/ MaxkaperaeB FO.H., Munaiok H.I'., Hemkos K.U. u apyrue,
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerienne»

» Anre6pa, 8 kinacc/ Maxkaperaes FO.H., Munaiok H.I'., Hemkxos K.U. u apyrue,
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerienne»

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue,
AxnmonepHoe obmiectBo «M3marensctBo «lIpocBerienne»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. EBcra¢besa JLIL., Kapn A.Il. Anrebpa. unaktuueckue matepuansl. 7,8,9 kinace
MakapsrueB Munaesa, C.B. CyBoposa. — 3-e uza. — M.: [Ipocsemienue, 2009

2. [IpumepHas mporpaMmma o0IIe00pa30BaTENbHBIX YIPEKJACHUN MO MAaTEMaTHKE

3. CtanmapT OCHOBHOTO OOIIIeT0 00pa30BaHMsI IO MaTEMaTHKE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.numbernut.com/

http://www.math.ru

http://www.int.ru

http://www.kokch.kts.ru/cdo/

http://www fipi.ru/

http://mathege.ru



