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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBJISE€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecrieuynBaeT M3y4yeHUE JPYruX NUCHMIUIMH, KaK €CTeCTBEHHOHAYy4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3zBuTHe y 0OydalomMXCSd HAYYHBIX MPEJICTaBICHUN O
MPOUCXOKICHUU
U CYIIHOCTH anre0pamdecKux aOCTpakiuid, CIoco0e OTPaKEHUS MaTeMaTHYeCKOU
HAyKOW SIBJICHMA W TIPOIIECCOB B MPHUPOJE W OOIIECTBE, POIM MaTEMaTUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TO3HAHWUU U B TIPAKTUKE CITOCOOCTBYET (hOPMHUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS aJlalTalluy B
cCoBpeMEeHHOM IM(poBoM obuiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3zom
o0OecrieunBaeT  pa3BUTHE  YMEHHUs ~ HaOMOAaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSI M BBIBOJBI, (DOPMYyIHpPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl 00ecleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUS OOYYaIOIIUXCS: OHU HCIOJNB3YIOT JEAYKTUBHBIE W HWHIYyKTUBHBIC
paccykJieHus, OOO0OIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mMpearnoyiaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSITEIbHOMN
NEATEIbHOCTH ~ OOYYaloIIUXCs, IOJTOMY CaMOCTOSITEIbHOE peIleHHE  3ajad
€CTECTBEHHBIM 00pa30M SIBJISIETCS peaju3alued JeAaTeIbHOCTHOrO MPHUHIUIIA
00yueHwus.

B crpykrype mnporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JMHUM: «Yucina u
BBIYHCIICHUSD; « AJIre0OpandecKkre BhIpakKeHUs»; « Y paBHEHHUS U HEPABEHCTBAY;
«OyHKMm». Kaxxaas u3 3TUX COAEPKATEIbHO-METOANYECKUX JIMHUM PA3BUBACTCS HA
NPOTSHKEHUU TPEX JIET M3YyYEHMsI Kypca, €CTECTBEHHBIM O0pa3oM MeperuieTasich H
B3aMMOJICUCTBYS C JAPYTUMH €T0 JUHUSMU. B Xone m3yueHus Kypca o0ydaromumMcs
MPUXOJUTCS JIOTUUECKU PaCCyX JaTh, MCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M C ATUM 11€J1eCO00pa3HO BKJIIOYUTH B MPOTPAaMMy HEKOTOPHIE OCHOBBI
JIOTWKHU, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/iesibl MAaTEMAaTUUECKOTO 00pa30oBaHUs U
CIIOCOOCTBYIOIIUE  OBJIAJICHUIO  OOYYalOIUMHCS ~ OCHOB  YHHMBEPCAJIbLHOI'O
MaTeMaTH4YECKOro s3bIKka. TakuM 00pa3oM, MOXKHO YTBEP)KIATh, UTO COJICPIKATEIbHON
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «Yucaa W BBIYUCICHUS» CIYKUT OCHOBOW Jid
MATbHEHIIEr0 W3Y4YeHUsT MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOyYarOIIUXCS
JIOTUYECKOTO MBITUICHUS, (POPMUPOBAHUIO YMEHUS IOJIb30BATHCS aITOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIs IMOBCEIHEBHOMN
KW3HU. PazBuTHE NMOHATHA O YMCIE B OCHOBHOM IIKOJIE CBA3AHO C PAMOHAJIBHBIMU U
UPpaLMOHATBHBIMU YHUCTIaMHU, (OPMUPOBAHUEM TNPEJICTABICHUNA O JEHCTBUTEIHLHOM
yucie. 3aBepilieHre OCBOCHUS! YMCIIOBOM JIMHUM OTHECEHO K CTaplleMy 3BEHY OOIIero

00pa3oBaHUs.



CopeprkaHue IBYX alireOpanyecKux JIMHUM — « Alre0pandeckue BhIpaXeHus» 1
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYUYAIOLIUXCS
MaTEMaTUYECKOro armapara, HeOOXOAMMOTro JMJig pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEAMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOW IIKOJIE
y4eOHbII MaTepuan TPYyNIupyercs BOKPYT palMOHAIbHBIX BhIpaxeHu. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU KaK SI3bIKA JIJISI IOCTPOEHUSI MAaTEMaTUYECKHUX
MojIeJiel, OMUCaHUsl MPOIIECCOB M SIBJICHUU peaibHOro mMupa. B 3amaum oOydeHUs
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUUYECKOTO MBIILJICHUS,
HEO0OXOUMOT0, B YaCTHOCTH, JIJIs OCBOEHHUS Kypca HH(POpPMATHKH, U OBIAJCHHUE
HaBbIKaMU JIETyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre CHMBOIBHBIX (JOPM BHOCHUT
CBOM creuu(puyeckuil BKJIAJ B pa3BUTUE BOOOpPaKEHMs, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Conepxanue (PyHKIIMOHATBHO-TpAa(UUYECKOW JIMHUM HAIEJICHO HA MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKUIMSIX KaK Ba)KHEWIIEH MaTeMaTHYeCKOW MOJAENU s
OMUCaHUS M HUCCIEIOBAHMS Pa3HO-OOpPA3HBIX MPOIECCOB M SBJIECHUN B MPHUPOJE U
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyUYarOLIUXCS
YMEHUS UCTIOIb30BATh PA3IMYHbIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MAaTEMATUKU —
CJIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIad B (QOpMHUpPOBaHUE
IIPEICTABICHUNA O POJIM MATEMATHKYU B Pa3BUTHUN LUBWIN3ALMHA U KYJIBTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B 7-9 Kilaccax wu3ydaercs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3/ieibl COJACPKAHUS:
«Yucna u  BBIUKCICHUS», «ANTEOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHS W
HEpaBEHCTBAY, « DYHKIIHW.

Ha usyuyenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 gaca B HeAeno), B 9 kinacce — 102
yaca (3 yaca B HEJIEITIO).

OH cmocOOCTBYET PAa3BUTHUIO BBIUYMCIUTEIBLHOW KYJIBTYpbl U JIOTHUECKOIO
MBIIUICHUS, (POPMHUPOBAHUIO YMEHMS T[OJb30BaThCS AITOPUTMAMH, a TaKke
NPUOOPETEHUIO0 TMPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX B TOBCEIHEBHOM >KU3HU
obOyuaroruxcst ¢ 3[1P. YueOHbIif mpenMeT pa3BUBaET MBIIIJICHUE, TPOCTPAHCTBEHHOE
BOOOpakeHUE, (PYHKIMOHAIBHYIO TPaMOTHOCTb, YMEHHUS BOCHpPUHUMATh U
KPUTHUYECKH aHAJIU3UPOBATh MH(OPMALIMIO, IPEJICTABICHHYIO B PA3IMYHBIX (opMax.

OOyuenue anrebpe  Aa€T BO3MOXKHOCTH pa3BuBaTh y oOydaromuxcs ¢ 3IP
TOYHYIO, PAIlMOHAJIIBHYI0O W WH(OPMATUBHYIO peub, yMEHUE OTOUpaTh Haumbojee
HNOIXOSIINE SI3bIKOBBIE, CUMBOJINYECKUE, TpaUUECKUE CPECTBA JJI BBIPAXKEHUS
CYXJECHHUH U HArJISAHOTO UX IPEICTaBICHHUS.

Heo0xoaumMbiM KOMIIOHEHTOM OOIIE KyJIbTypbl B COBPEMEHHOM TOJKOBaHUU
ABIIIETCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHUA JCHCTBUTEIHHOCTH,
Mpe/ICTaBICHNUE O MPEAMETE U METOJaX MaTEMATHKH, UX OTJIMYUN OT METOJIOB APYTUX
€CTECTBEHHBIX M TYMaHUTApHBIX HAYyK, 00 OCOOCHHOCTSX MPUMEHEHHUS MAaTeMaTUKU



JUIA pELIeHUs HAYYHbIX W TPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYeCcKOe
o0pa3oBaHHE BHOCUT CBOU BKJIaJ B (POpMUPOBaHHE O0ILIEH KyIbTYphl YEIOBEKA.

[Iporpamma oTpaxkaeT coaepxaHue o0yueHus yuyeOHOMY Kypcy «Auredpa» ¢
y4eToM 0coObIX oOpa3oBaTenbHBIX MoTpeObHocTel oOyuaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM KypcoM «AIreOpa» NpPENCTaBIsAeT ONPENCICHHYIO CI0XHOCTh JIs
yuamuxcsi ¢ 3IIP. ¥V oOyuarommxcsa ¢ 3IIP nHanbonee BbipakeHbl OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (OPM MBIIUICHHUS, MO3TOMY aOCTpakTHbIE U
OTBJICUYEHHBIE KATETOPUU MM TPYAHOAOCTYIHBI. B TOXe€ BpeMs Ipu CIEUHAIBHOM
oOydyeHMH o0Oydyarolmuecs MOTYT BBINOJHATH 3aJaHusd 1o aiaroputmy. OHH
BOCHPUMMYHBBI K MOMOIIM, MOTYT BBINOJHUTH MEPEHOC HA AHAJIOTHUYHOE 3aJaHUE
YCBOEHHOro crnocoba pemeHus. CHUKEHHUE Pa3BUTHS MBICIUTEIbHBIX OMNEpalUid U
3aMEJIJICHHOE CTaHOBJICHUE JIOTUYECKUX JIEMCTBUM TMPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpIIAEMbBIX YYEOHBIX NEUCTBU. Y OOydarommxcs 3aTpyAHEHbI
CUCTHBIC BBIYWCIICHUS, NMPOU3BOAMMBICE B yME€. B NUCBMEHHBIX BBIYMCICHHUSIX OHU
MOT'YT MPOIYCKaTh OJWH M3 MPOMEKYTOUHBIX MmIaroB. [Ipu pabore ¢ YUCIOBHIMU
BBIPAKCHUSAMH, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YJIEpKUBaThb MPABUIIbHBIN
nopsiok aevicteuil. [lpu ynponienuu, npeoOpazoBanuu BeipaxkeHui yqamuecs ¢ 3[1P
HE MOIYT CaMOCTOSITEJIbHO IPUHSTH PELICHUE O IMOCIEAOBATEIBHOCTUA BBINIOJHECHUS
nercTBuil. KOHKPETHOCTh MBIIIICHUSI OCJIOXHSET YCBOEHUS HABBbIKA PEIICHUS
YPaBHEHUM, HEPABEHCTB, CHUCTEMbl ypaBHEHUW. VM MajogOCTYyIIHO COBEpILICHUE
00paTUMBIX OTEpaITuii.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAlMd, HEIOCTaTOYHAas
000OIIEHHOCTh MBIIUICHUS 3aTPYIHSIIOT U3ydeHHe TeMbl «DyHKIUWY»: TMpU
onpeneneHu (QyHKIMOHAIBbHOM 3aBUCUMOCTH, NpPH OMNHCAHUM TpaduuecKoit
CUTYyalliU, UCTIONb3Ysl TEOMETPUUECKUM, anreOpandeckuii, QyHKIIMOHATBHBIN S3BIKH.
Hepenko yuaruecss He BUIAT pa3HUIIBI MEXKIY 00JacThiO omnpenesacHus: QyHKINU U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amad coONpsiKEHO € TPYAHOCTIMU OGOpPMIICHUS KPAaTKOW 3arucH,
IIPOBENICHUSI aHAJIM3a YCIIOBUS 3a]]a4, BIJICTICHUS CyliecTBeHHOTO0. O0yuaromuecs ¢
3IIP 3aTpyaHsIOTCS clenaTh YMO3AKIOYEHUE OT OOLIEro K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI  pEelIeHus, WHOIAa OrPaHUYMBAIOTCS
MAHUITYJISIHUSIMH C YUCJIAMH.

To4YHOCTH 3aIOMUHAHUS U BOCITPOU3BEACHUS y4eOHOI0 MaTepralia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESATENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuala,
aKTyaJIM3anys 3HaHUH 10 OIOPE IIPU BOCIIPOU3BEACHHH.

Jlis mpeononeHus TPYAHOCTEH B M3y4YEeHHHM Y4YeOHOro Kypca  «Anredpay
HeoOxoanMa aganTarus oObeMa M XapakTepa yueOHOTO Marepuania K

MO3HABATEILHBIM BO3MOXHOCTsIM yuaruxcst ¢ 3[IP. Cnemyer yueOHBIM MaTepuan
MPENOJHOCUTh HEOOJBIIMMU TOPUUSAMH, YCIOXKHSS €ro IMOCTENEHHO, U3bICKUBATh
crnocoObl  ajanTaluyd  TPYAHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh  Kak
O03HAKOMUTEIIbHBIE; UCKIIFOYaTh OTAEIbHBIE TPYAHBIE AOKA3aTEIbCTBA; TEOPETUUECKUM
Marepuall PEKOMEHAYETCS H3y4daTh B IPOLECCE MPAKTUYECKOW NEATENBHOCTH IO
pemeHnto  3agad. OpraHudyeckoe €IMHCTBO IPAKTUYECKOM W YMCTBEHHOM



NEATETLHOCTH yYalluXxcsi Ha ypoKaX MaTEeMaTUKH CIHOCOOCTBYIOT TPOYHOMY U
CO3HATEJIIbHOMY YCBOCHHIO Oa3MCHBIX MAaTeMaTUYECKHX 3HAHMM W  YMEHHI.
OcobenHoctu 0TOOpa U afanTaly y4eOHOro MaTepurana o MaTeMaTrKe

OOyuenune yueOHOMY Kypcy «AnreOpa» CTPOUTCS Ha CO3JIaHUU ONMTUMATBHBIX
YCJIOBUH JI1 YCBOEHUS MpOrpaMMHOro Marepuaina odydatomumucs ¢ 3I1P. boabinoe
BHUMaHUE yJensercsa oTOopy y4eOHOro maTepuana B COOTBETCTBUU C MPHUHIIUAIIOM
JOCTYITHOCTH TPH COXPAaHEHUU OOIIero 0a30BOr0 YPOBHs, KOTOPBIA JOJDKEH IO
COJIep)KaHUI0O U 00BeMy OBITh aAanTUPOBaHHBIM sl oOydaromuxcs ¢ 3IIP B
COOTBETCTBHM C HX OCOOBIMH 0O0pa3oBaTenbHbIMU MOTpeOHOCTIMU. Cremyer
o0JieryuTh OBJaJieHUE MaTepuanioMm oOyvarommmuca ¢ 3IIP mocpeacTtBoM ero
JETAILHOTO OOBSCHEHHUS C CUCTEMATUYECKUM TIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKU

B NPUMEHEHUM 3HAHWH, HCIOJB3YysS IpPUEMBbl aKTyalu3aluu (BU3yallbHas oOIlopa,
MaMsTKa).

[Iporpamma mnpeaycMaTpuBaeT BHECEHHE HEKOTOPHIX HM3MEHEHHH: YMEHBIICHHE
00beMa TEOPETUYECKUX CBEJICHUH, BBIHECEHNE OT/ICIBbHBIX TEM WJIUIIEIBIX Pa3/ieiioB B
MaTepHabl IJIs1 0030pHOTO, 03HAKOMHUTEIIBHOTO H3yUYEHUSI.

M3meHeHus1 mporpaMmsl B /-9 Kjaccax

Anzeopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS HU3y4daTh CIEAYIOIIUE TEMBI:
«ppaunonanbsHbeie yncia. JlercTBuTenbHble ynciay, «CpaBHEHHE JEHCTBUTEIIBHBIX
quces, apu@METHISCKUE JCHCTBHS C JEeHCTBUTEILHBIMU uyuciamuy», «Haxoxnenue
npUOTMKEHHBIX 3HAYEHUW KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTENIEHEN PA3JIOKEHNEM HA MHOKUTENINY, «DYyHKIHUS ¥

=V/x u ee rpaduk», «[IorpemHoCcTh ¥ TOYHOCTh NPUOTHKEHNS), «UeTHBIE U HeueTHDIE
Gynkuun», «Pynkmus y=x"», «OyHKIMsS y= ax?, ee rpaduk u cBoiictBa. I'paduxu
ynxnmii y= ax? + n u y=a(x-m)?, «YpaBHEHHE ¢ JBYMS EPEMEHHBIME M €roTpapuK»,
«I'paduyeckuii cnocod pelieHHsl CUCTEMbl ypaBHEHHil». YIEHOB apu(PMETHUECKON U
F€OMETPUYECKON MPOTPECCHM TOYKAMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEHHBIN U
DKCHOHEHIMAIBHBIN POCT. CIIOKHBIE TPOLICHTHD.

Cnengyer yMEHBIIUTh KOJMYECTBO YAacOB Ha H3ydeHHe TeM: «DopMmysbD»,
«JlokazaTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHUE C ABYMS HEHU3BECTHBIMUY,
«I"paduk TUHEHHOTO ypaBHEHUS ¢ ABYMs NEepeMEeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUM U CHCTEM JIMHEHHBIX YpaBHEHUIN», « CBOMCTBA KBAJAPATUYHON
(GyHKIII.

BricBoOoaMBIIMECS Yachl PEKOMEHIYEeTCS MCIONb30BaTh: JJs  JIydIled
npopaboTKM HamboJiee BaXKHBIX TeM Kypca: «Pemienuwe ypaBHeHuil», «PemieHue
cUCTeM ypaBHeHHI», «CoBMecTHbIE NEHCTBUS ¢ Ipo0simuy, «[Ipumenenne cBONCTB
apu(pMeTUYECKOro KBaJApPaTHOTO KOPHSA»; Ha TIOBTOPEHHUE, peIlIeHue 3ajad,
npeoOpa3oBaHUE BBIPAKEHUH, a TAK)KE Ha 3aKpelUIeHME H3Y4eHHOIo MaTepuaia



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jlpobu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEXO0]] OT OJHOU (POPMBI 3amucu Ipooeit
K napyrod. IloHATHE panMOHAIBHOIO 4YMCIA, 3alUCh, CPABHEHUE, YHOPSAOYMBAHHUE
palMOHANBHBIX uucel. ApudmeTudyeckue IEHCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.
Pemenue 3a1a4 u3 peaibHOM MPAKTUKKU HA YaCTH, HA JIPOOHU.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTelieM: ONpelesieHue, Mpeodpa3oBaHue
BBIPDAKEHUI HA OCHOBE ONpENETEHUs, 3amuch OonbIIMX Yucenl. [IpomeHTsl, 3amuch
IPOLIEHTOB B BUJE JApoOH W ApoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 3a/ladyu Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEaIbHON IIPAKTUKHU.

IIprMeHeHne NPU3HAKOB IEIMMOCTH, PA3JI0KEHUE Ha MHOXUTEIU HATYpPaJbHbBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IPONOPLHUOHATBHOCTH.

AJredpanyeckue BbIPpaKeHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXEHUS C INEpeMEHHOM. [lomycTumblie
3Ha4YeHUsl nepeMeHHbIX. lIpencraBineHne 3aBUCMMOCTM MEXKIY BEJIMYMHAMU B BHJE
dbopmynbl. Beruncnenus no ¢opmynam. IIpeoOpa3oBaHne OyKBEHHBIX BbIPaKEHHI,
TO>KJIECTBEHHO PaBHbIE€ BBIPAYKEHUS, MPaBUJia MPEeoOpa30BaHUs CYMM U MPOU3BEICHUN,
IpaBUJIa PACKPBITUSI CKOOOK M MPUBEACHUS MOJOOHBIX ClaraeMbiX.

CBoJiCcTBa CTENEHM C HATYPAJIbHBIM [OKA3aTEJIEM.

Opnowriensl W MHoOrouwieHbl. CreneHb MHOrowieHa. CIOKEHHE, BBIYMTAHME,
YMHOXEHHE MHOTrO4wIeHOB. DOpMysbl COKPAIEHHOIO YMHOXKEHUS: KBaJIpaT CyMMbl U
KBagpaT pasHocTu. PopMmyna pa3HOCTH KBaApaToB. Pa3nokeHHME MHOTOYIEHOB Ha
MHOYKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUS, IpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUN.

JIluHenHOEe ypaBHEHHE C OJHOW TNIEPEMEHHOM, 4YHCIO KOPHEU JIMHEUHOTO
YpaBHEHUSI, PEUICHUE JIMHEHMHBIX ypaBHEHUN. COCTaBIIEHHE YpaBHEHUU MO YCIOBUIO
3aaauu. Penienne TeKCTOBBIX 3a4a4 C IIOMOILIBIO YPABHEHUH.

JluneliHoe ypaBHEHHME C JIByMs NepeMeHHbIMU U ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH C ABYMs IEpeMEHHBIMU. Pelienne cucteM ypaBHEHUN CriocoOOM
IIOACTAaHOBKHU. [ [puMepsI perennst TEKCTOBBIX 3a/1a4 € MTIOMOLIBIO CUCTEM YPABHEHMM.

DyHKIUU

Koopaunara touku Ha npsimoil. UucinoBble NPOMEXKYTKU. PaccTosiHne mexnay
JBYMS TOYKaMU KOOPJUHATHOU MPSIMOM.

[IpsimoyroinbHast cuctema koopaunar, ocu Ox u Oy. AGcuucca u opauHaTa TOUYKH
Ha KOOpPAMHATHOM miockoctu. [Ipumepsl rpadukoB, 3agaHHbIX Qopmynamu. Utenue



rpadukoB peanbHbix 3aBucuMocteil. [lonarue dynkuuu. ['paduk dpynkuunu. CpoiicTBa
bynkiuii. Jluneinas ¢yakuus, e€ rpadpuk. I'padux Gynkumm y = |X|. I'paduueckoe
pelIeHNEe JTMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucia 1 BBIYMCICHUS

KBagparHpiii kopeHb u3 uwucna. [loHstue 00 HppalMOHAIBHOM YHUCIE.
JlecsiTuunbple TpUOMIDKEHUST HppalMoOHANbHBIX uncen. CBoiicTBa apudMeTHYecKux
KBaJIpaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUA U
BBIYMCIICHUSM. [[efiCTBUTENIBHBIE YHCTIA.

CrerneHb ¢ LenabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AJredpanyeckue BbIpaKeHUs

KBaapatHbIil TpEXUIIEH, pa3l0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO alredpanyeckoi Apoou. CioxeHue,
BBIYMTAHUE, YMHOXXEHHUE, JieJieHue anreOpanueckux JapoOei. PanmoHanbHbIe
BBIpAKEHUS U UX MTPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMylia KOpHEM KBagpaTHOTO ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHHUM, CBOIAIIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipocreimue
JTpOOHO-paIlMOHATIBLHbBIEC YPAaBHEHUS.

['padprueckass mHTEepHperanys YpaBHEHUA C JBYMsI NEPEMEHHBIMH M CHCTEM
JUHEWHBIX YpaBHEHWW C JByMs INepeMeHHbIMHU. lIpumepsl pemeHns cucrem
HEJIMHENHBIX YPABHEHHH C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucnoBble HEpaBEHCTBA M UX CBOMCTBA. HEepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHocunpHOCTE HepaBeHCTB. JIMHENMHBIE HEpaBEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DyHKUIMHA

[Tonsitue Qynkuuu. OOnacTh OmpenesieHus U MHOMXECTBO 3HAYCHHN (DYHKIIHH.
CrniocoObI 3a1anust QyHKIIHIA.

I'padpux ¢ynkiuu. YUtenue cBoiictB (yHkiuu mo e€ rpaduky. I[Ipumeps
rpaguKoB QYHKIHMI, OTPAKAIOIIUX PEATTbHBIE TIPOIECCHI.

OyHKIMM, ONMUCHIBAIOIIME TPAMYI0O UM OOpaTHyIO  IPOMOPLUOHAIBHBIC
3aBrcHMOCTH, UX rpadukn. ®yskmmn Y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pelIeHNE YPAaBHEHUN U CUCTEM YPABHEHUM.



9 KUIIACC

Yucsa ¥ BbIYMCICHUS

PanmonaneHple 4ucla, UppalMOHAIbHBIE YHCIA, KOHEUHbIE M OECKOHEYHbIE
JeCATUYHBIE ApoOU. MHOKECTBO NEHCTBUTENBHBIX YUCEN, ACUCTBUTEIbHBIC YHCIIA KaK
OECKOHEUHbIE JIeCATUYHbIE JpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU MPSMOU.

CpaBHeHHE  JIEHCTBUTENBHBIX  YHUCEN,  apuMeTHuyeckue  JEHCTBUS  C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3smepsl OOBEKTOB  OKpPYXAlOIIEr0 MHUpPa, JUIMTEIBHOCTh IPOIIECCOB B
OKpY’KarolleM MUDE.

[Tpubnnxk€HHOE 3HAYEHUE BEIUMYMHBI, TOYHOCTh NpUOIKeHHs. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHMM, CBOISIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUMN TpETbeW W YETBEPTOU
CTENEHEN Pa3I0)KEHNEM HA MHOKUTEIIH.

Pemenue npoOHO-pallOHANBHBIX ypaBHEHHU. PerieHue TEKCTOBBIX —3a1ad
aredpanyeckKuM METOJIOM.

VYpaBHeHUEe ¢ IByMs NEpeMEHHbIMM M ero rpaduk. Pemienue cucteM IBYX
JIMHEWHBIX YPAaBHEHUM C JIByMs NEPEMEHHBIMU. PellleHne CHCTeEM [BYX YpPaBHEHUU,
OIHO U3 KOTOpHIX JIMHEHHOe, a Jpyroe — BTopoil crenenu. ['paduueckas
WHTEpIIpETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne IHMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. PemeHne cucrem
JMHENHBIX HEPABEHCTB ¢ OJ{HOM nepeMeHHon. KBaaparueie HepaBeHcTBa. [ paduueckas
WHTEpIIpETaLNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiicTBa. IlapabGona, KooOpaAuWHATHI
BEPIIMHBI 1apadOoJIbl, 0Ch CAMMETPHUH MapadoJIbI.

I'paduxn dyskumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u nx
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[loHsiTHE 4YMCIIOBOM MOCIEAOBATENBHOCTU. 3aJlaHU€  IOCIIEI0BATEIbHOCTH
pPEKyppEeHTHOI (popMyoit u GopMyIIoit N-ToO YiieHa.

Apudmernueckass M TeoMeTpuueckas mporpeccuu. @Dopmynbl N-ro  4jeHa
apu(PpMETUUECKON 1 TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.



N300paxeHne 4IeHOB apuPMETHUECKON U T€OMETPUIECKOM MPOrpecCcuii TOUKaMH
Ha KOOPAWMHATHOM IIOCKOCTU. JIMHEHHBIA M SKCIOHEHIUAIbHBIM POCT. CI0KHBIE
MPOLICHTBHI.

IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHUBAIMA K OOYYEHHI0O MAaTeMAaTUKE W IeJICHANIPABICHHONW MO3HABATEIbHON
NEATEIIbHOCTH;

MOBBLIIIIEHWE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUYECKYIO
NEATEIIbHOCTh, TPEOYIONIYI0 MAaTEMAaTUUECKUX 3HAHUN, B TOM YKCJIE YMEHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO CUTYAlMIO, OBITh TOTOBBIM JECHCTBOBATh
B OTCYTCTBUE FapaHTH ycIiexa;

crocobHocTh oOyuaromuxcs ¢ 3[IP k oco3HaHuio CcBOUX JAEPUIUTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTaBUTh JTIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyuaTh y4deOHBbIE CUTYyallid, B KOTOPBIX MOKHO JIeCTBOBATH
CaMOCTOSITENIbHO, M CHUTYyalluu, T[J€ CJIEAYeT BOCIOJIb30BaThCAd CIPABOYHOU
uH(bOpMaIEl WU JPYTUMHU BCIIOMOTATEILHBIMHU CPEJICTBAMY;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYEHHBIE B X0/1€ O0yUEHHSI 3HAHUS B aKTyaJIbHYIO
CUTYaIMIO (MpU PELICHUH KUTEHUCKUX 3a/1a4, TPEOYIOIUX MaTeMAaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSAX W TMpaBUIIaX MPOBEICHUS
MPOMEXKYTOUYHOW M UTOTOBOM aTTECTALNY;
OBJIaJICHUE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHbIMu yueOHbIMU NOZHAGAMETbHBIMU OCUICHEUAMU:

YCTaHaBJIMBAaTh  I[PUYUHHO-CIEJACTBEHHBIE CBSI3W B XOJ€  YCBOECHMS
MaTeMaTHYECKOro MaTepuana;

BBISIBJIATH JAC(PUIUT AAHHBIX, HEOOXOAUMBIX AJI PEUICHHs MMOCTABJICHHOM
3a/1auu;

C MOMOUIBIO YUUTENIS BBIOUPATh CIOCO0 pelIeHUs MaTEeMAaTUYECKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHATh M IPeoOpa3OBbIBaTh 3HAKM U CHMBOJBI B XOJ€ pPEIICHUsS
MaTeMaTUYECKUX 3a/1a4;

yCTaHaBJIMBATh UCKOMOE U IaHHOE IIPU PELIEHUH MaTeMaTUUYECKON 3a/1auH;

MOHUMATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IPEICTABJICHNUS;

WLTIOCTPUPOBATH pelIaeMble 3a7aun rpauuecKuMU CXeMaMu;



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

MOHMMATh U HUCIOJIb30BaTh MAaTEMAaTUYECKHE CPEACTBA HATTISIIHOCTH (rpaduki,
AWarpaMMbl, TaONMUIBI, CXEMbl W Jp.) A8 WUIIOCTPalUd, HWHTEPIpETalnHy,
apryMeHTalluu.



Oe¢nadenue  yHUBEPCANLHLIMU  YUEOHBIMU KOMMYHUKAMUBHBIMU
oelcmeuamu:

OpraHU30BbIBATh YYEOHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIHHOCTH C
YUYUTEJEM U CBEPCTHUKAMHU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJICIICTBOBATh M HAXOAWTh OO0IIMe crmocoObl paboThl; paboTaTh B
TPyIIe: HAaXOOWTh OOIee pemeHne W pa3pemarsh KOHMIUKTHI Ha OCHOBE
COTJIaCOBaHMS TMO3UIINNA U y4€Ta WHTEPECOB; CIYIIATh MapTHEPA; GOPMYITHPOBATH,
apryMEHTUPOBAaTbU OTCTAUBAaTh CBOE MHEHHE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IUKTOB MPH HAIMYUHM Pa3HBIX TOUYEK
3peHHs W pa3peliaTh KOH(PIMKTH Ha OCHOBE y4€Ta MHTEPECOB M IO3MIIMH BCEX
Y4YaCTHHUKOB;

apryMEHTHPOBATh CBOKO TMO3UIMI0O W KOOPAMHUPOBATH €€ C IO3ULUSIMU
NapTHEPOB B COTPYAHUYECTBE IPH BBIPAOOTKE OOIIETOo pelieHHus B COBMECTHOM
JEATEIIbHOCTH;

BBINIOJIHATh CBOIO 4YacTh PabOThI, JTOCTUraTh Kau€CTBEHHOI'O pe3yibTaTa M
KOOPAMHUPOBATH CBOU JICUCTBUS C IPYTUMH YWICHAMH KOMAaH]IbI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIa/Ia B OOLIUI TPOYKT.

Oe¢nadenue yHUGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH BUAMU:

CTaBUTh 1I€JU, BHIOMpATh U CO3/aBaTh AJTOPUTMBI JJIS PEIICHUS] y4E€OHBIX
MaTEeMaTUYECKHUX MPo0IeMm;

IJIAHUPOBATh M OCYILECTBIISITh JEATECIBHOCTh, HANIPABICHHYIO Ha pPEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKTepa.

dbopMynupoBaTh W YIAEpKHUBaTh y4eOHYIO 3a/lady, COCTaBIIATh IUIAH U
MOCJIEA0BATEIBHOCTD JICHCTBUM;

OCYIIECTBJISITH KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI,

KOHTPOJUPOBATH MPOIIECC U PE3yIbTaT YUCOHOW MaTeMaTUYECKOM
JEATEIIbHOCTH;

aJIeKBaTHO OILICHUBATh MPaBWIHHOCTh WA OIIMOOYHOCTh BBHITIOJHEHUS
yueOHOM 3a7auu, €€ OOBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOXHOCTH €&
pelieHus;

cAM4aTh CrocoO MEHUCTBUS U €ro Pe3ysbTaT C 3aJJaHHbIM TAIOHOM C ILIEJIbIO
OOHapy>KEeHHUs OTKJIIOHEHUI W OTJIMYUIA OT 3TaJOHA.

MPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTb MPU PEIICHUH YUEeOHOMH
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEeOyEeMBIil pe3ybTart
NeSTeTLHOCTH, ONPEACNIATh TO3UTUBHBIE U3MEHEHUSI U HAMpaBIICHUSI, TPEOYIOIINe
JadbHEHIIIeH pabOThI,

PETYIUPOBATH CIIOCOO BBHIPAKECHUS SMOITUH.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHune yuyeOHOro Kypca «Anrebpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JOJDKHO OOECleunBaTh JOCTIKEHHE CIEAYIOMUX MPEeAMETHBIX



00pa3oBaTeNIbHBIX PE3YJILTATOB:

K koHmy oOyuenus B 7 KkJjacce OOydyalomMiACs TMOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BrimonHsATh, coYeTas YCTHbIE W TMHCHMEHHBIC MPHUEMBI, apuUPMETUUECKUE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

Haxonuth 3HaYeHUs YKCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIE
CrocoObl ¥ TPHUEMBI BBIYUCIICHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEpIKaIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexonute OT OgHOW (QOPMBI 3amMHMCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JECATUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU
B O€CKOHEYHYIO JICCATUYHYIO IPOOK).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCIIA.

OKpyrJsITh 4ncna.

BrINOMHATS NPUKUJIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUW. BBITONMHATE ACHCTBHS CO CTENEHAMHU C HATypajlbHBIMU
MOKa3aTEIISIMH.

[IpuMeHATh MPU3HAKUA JETUMOCTH, Pa3I0KEHUE HA MHOMXHUTEIU HATYpPaIbHBIX
YHUCEel.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3a/layd, CBS3aHHbIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, MPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl pPEHIEHUs 3a7ad C YYETOM OrPAHUYEHUM, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUs

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IpOLECCe OCBOCHMSI y4eOHOro MaTepuaia.

Haxonuth 3HayeHUsT OYKBEHHBIX BBIPAKCHUNW TMpU 33JaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus LEJIOr0 BbIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXEHHUE OJHOWIEHAa HAa MHOTOYJIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (POPMYITBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3JIOKEHUE MHOTOWIEHOB HA MHOXKHUTEIA C I[OMOIIbIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXMTEJIS, TPYIIUPOBKU CJIaraéMbIX, MPUMEHEHUS
(GopMyJ COKpAIIEHHOTO YMHOXKEHHUS.

[IpumensaTs mpeoOpa3oBaHUsI MHOTOUYJICHOB JJISl PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MPAKTUKH.



Hcrnonb3oBaTh CBOMCTBA CTENEHEH C HAaTypalbHbIMH IOKA3aTENsIMH IS
npeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHEVHBIE ypaBHEHHS C OJHOW IEPEMEHHOH, MPUMEHSA ITpaBUIIa
repexoa OT HCXOJAHOIO YpaBHEHHUS K paBHOCHIIBHOMY emy. [IpoBepATh, ABisieTcs u
YHUCJIO KOPHEM YPABHEHHS.

[IpumeHnsATh rpaduuecKkue METOJbl MPU PELICHUU JIMHEWHBIX YPABHEHUN U HMX
CUCTEM.

[logOupaTe mnpuMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWMHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPIAMHATHOU IJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C JABYMS
epPEeMEHHBIMH, MOJIB3YSICh TPpa()UKOM, MPUBOJUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucTemMbl IByX JIMHEMHBIX YpPAaBHEHUW C ABYMsSI NIEPEMEHHBIMH, B TOM
quciie rpadu4yecKu.

CocTaBisAiTh W pemarb JIMHEWHOE YpaBHEHHE WJIM CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIIOBUIO 3aJ]a4l, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIN pe3yJIbTar.

DOyHKUUHA

N300paxaTh HA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE MPOMEXKYTKH HA
anreOpanyeckoMm si3bIKE.

OTMeuarh B KOOPAMHATHOM IUIOCKOCTA TOYKHM IO 3aJaHHBIM KOOpJHWHATaM,
cTpouTh rpaduku TuHEHHbIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, pAaCCTOSIHUE, I€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHre PyHKITMU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cocod TpPEACTaBlICHUS W aHajdu3a HHQPOPMAIINH,
M3BJIEKATh U UHTEPIPETHUPOBATH MH(POPMALIMIO U3 TPA(QUKOB pealbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K koHmy oOyuenus B 8 kJjacce o0Oydyaromuiicss TOJXYYUT CIEAYIONINE
pPEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUS

Hcnonb3oBaTh HayajdbHbIE NPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YyuceNn JJI1 CpaBHEHUSs, OKPYTJI€HUS M BBIUMUCIECHUHN, M300pakaTh ACHCTBUTEIbHBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM MIPSMOM.

[IpumeHATh TOHSATHE AapUPMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, MCHOJIb3yd MPU HEOOXOJIMMOCTH KaJbKYJSITOP, BBIMOJIHATH



npeoOpa3oBaHUs BBIPAKCHHM, COAEpXKAIMX KBAJApPATHBIE KOPHU, WCHOIB3YS
CBOMCTBA KOPHEHN.

Hcnonb3oBarh 3amucu OOJIBIIMX W MAaJIbIX YHCEN C TMOMOINIBIO JECATUYHBIX
npoOeii u creneHeit uucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsTh MOHSTHE CTENEHM C 1EJIbIM  [OKa3aTeleM, BBIOIHATh
peoOpa3zoBaHUsl BEIPAKEHUHN, COIEPKAIIMX CTEIICHHU C LIEJIbIM [TOKa3aTeIeM.

BbINONHATE TOXIECTBEHHbIE NPEOOpa30BaHUs PAllMOHANIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosimMu.

PacknansiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHMs BhIPAXKEHUN ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIC, KBaJgpaTHbIE YpPAaBHEHHUS M paIlMOHAJIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX MpecTaBieHui (yCTaHaBIUBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMAa YPAaBHEHUHN PEILICHUS, €CJTU UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoauTs OT cloBecHOM (HOPMYIMPOBKU 3alaud K €€ anredpanmdeckoin
MOJIETM C TOMOIIBIO COCTAaBJICHUS YpaBHEHHUS WJIM CHCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4H MOJYYEHHBIN pe3yibTarT.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH, PEllaTh
JUHECWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOM M MX CHCTEMBI, J1aBaTh IPaPUUICCKYIO
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TorumaTe ¥ HCMONB30BAaTh (DYHKIIMOHANBHBIEC TMOHATUS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPENesITh 3HaueHHe GQYHKIUA TIO0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUU TI0 €€ rpaduKy.

Ctpouts rpaduku dJieMeHTapHBIX (YHKIIUA BUA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTH CBOICTBA YHCIOBOH (ByHKIMHI
o e€ rpaduky.

K koHmy oOyuenus B 9 kjacce o0Oydyaromuiicss TMOJYYUT CIEAYIONINE
MIPEIMETHBIE PE3YIbTATHI:

Yucsa v BBIYUCJICHUS

CpaBHUBATH U YNOPSAI0YMBATH pAllUOHAJIbHBIC U UpPaAllMOHAIbHBIC YUCIIA.

BrimonasaTe apudMeTnueckne ACUCTBUS ¢ pAllMOHATBLHBIMU YHCIIAMH, COUYETas
YCTHBIE W THMCHbMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCIICHHUS C WPPANMOHATBHBIMH
YUCJIAMU.



Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIYUCIISTh
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyraiaTh JACHUCTBUTENIBHBIE YMCIA, BBINOJIHAT, NPUKUAKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE U KBAIPATHBIE YPABHEHUS, YPABHEHUSI, CBOJSAIINECS K HUM,
npocTeiime qpoOHO-palluOHaIbHbBIE YPABHEHUS.

PemaTe cucTEMBl JBYX JMHEWHBIX YpPAaBHEHHH C JABYMS MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHCUHBIM.

PemaTte TeKkcTOBBIE 3amauym  anreOpamdeckKuM CIOCOOOM € TIOMOIIBIO
COCTAaBJICHUS YPABHECHUS WIIA CUCTEMBI JIByX YPABHEHHUH C JBYMS ITIEPEMEHHBIMU.

[IpoBOANTH TPOCTEUIIME HCCIECNOBAaHUS YPAaBHEHHH M CHUCTEM YpaBHEHUM, B
TOM YHCJIe ¢ MPUMEHEHHEM TpaUUIeCKUX MpecTaBlIeHUl (yCcTaHABIUBATh, UMEET JIH
ypaBHEHHE WIIM CHCTEMa YPaBHEHHUM PEILICHHMS, €CJIM UMEET, TO CKOJIBKO, U IIpouee).

Pemiate nuHEHBIE HEPABEHCTBA, KBAJpaTHbICE HEPABEHCTBA, H300paKaTh
pEIlIEHUE HEPAaBEHCTB HAa YKCJIOBOM MPSMOW, 3alMCHIBATH PEHICHHE C IOMOIIBIO
CHMBOJIOB.

Pemiats cucTtembl TUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAKOIINE
KBaJI[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPAMOM, 3aIUCHIBaTh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PENICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBaTh (yHKIMM M3y4eHHBIX BUJIOB. I[loka3piBaTh CXEMaTHUYECKHU

PAacIoIOKEHUE HA KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKIME Buga: Y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHUMOCTH OT 3HAUCHUI
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHA.

Crpouth W uH300paxaTb CXEMaTHYECKH TpaUKyd KBaApPaTUUHBIX (YHKLHMH,
OIUCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (QYHKIUI 1O X rpadukam.

Pacno3naBaTh KBaJpaTHUUHYIO (QYHKIHUIO 1O (QopMmysie, NMPUBOAUTH MPUMEPHI
KBaJApaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPHUHU.

YuciioBble MOCIEA0BATEIbHOCTH U MPOTPeccH

Pacno3naBaTh apuMeTHUECKyI0 U T€OMETPUUYECKYIO IIPOrPECCUM TPHU PA3HBIX
crioco0ax 3aJaHusl.

BoImonHAT,  BBIUMCICHUS C  HCHOJb30BaHUEM (GopMysnl N-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N UJICHOB.

N300paxaTh 4jieHbl TMOCIEAOBATEIIbHOCTA TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pewate 3a1aum, CBSA3aHHBIE C YHCIOBBIMU MOCIIE0BATENBHOCTAMHM, B TOM YHUCIIE
3aJayd U3 peaJbHOM KHU3HU (C HCIOJb30BAaHUEM KaJbKYJISITOpa, LU(GPOBHIX

TEXHOJIOTUH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumenoBanun KoaudyecTBo yacon JJIeKTPOHHbIE
" e pa3eaoB H (uudposbIe)
n/ Bcer Konrpoabnbl = IIpakTnuyecku
TeM odpa3oBaTejibHbIE
n 0 e padoThlI e padoThlI
NMpOrpamMmbl pecypchl
Hucna n
bu6mmoreka [IOK
BBIYHCIICHUS.
1 25 1 0 https://m.edsoo.ru/7f415b
Pammmonanbueie 90
qucia B
bu6mmoreka [IOK
Anre6
2 Hrebpaitibuidt 27 5 0 https://m.edsoo.ru/7f415b
€ BBIPQKECHHUS
90
VpasHeHms i bubmuorexa [JOK
3 20 2 0 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA
90
Koopaunats! u bubnuorexa [JOK
4 rpaduKH. 24 1 0 https://m.edsoo.ru/7f415b
OyHKIUU 90
ToBTObeHIE 1 bu6mmoreka [IOK
5 P 6 0 0 https://m.edsoo.ru/7f415b
00o001IeHe
90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 o 0

I[TPOT'PAMME
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https://m.edsoo.ru/7f415b90
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8 KUIACC

N HanmenoBanun KouanuyectBo 4acos JJIeKTPOHHbIE

[

" e pa3aeioB u (uudpoBbIe)

n/ Becer  Konrpoanunl = IIpakruyeckn
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI

NMPOrpaMMblI pecypchbl
Uucna u
BBIYMCIICHHUS. bubmuoreka [JOK

1 CreneHb ¢ 7 0 0 https://m.edsoo.ru/7f417af
HEeIbIM 8
MOKa3aTeyieM
Yucna n
O — bubmuorexa [JOK

2 ' 15 0 0 https://m.edsoo.ru/7f417af
KBanpaTtubie 8
KOPHHU B
Anrebpanyecku
o BLIDAKELIS bu6mmoreka [IOK

3 P - 5 1 0 https://m.edsoo.ru/7f417af
KBangpaTubiit 8
TpEXUIICH B
AnreOpandecku
o BLIDAKCLIS bu6mmoreka [IOK

4 P ] 15 1 0 https://m.edsoo.ru/7f417af
Anrebpanyecka g
s Ipo0b -
VYpaBHeHus u
HeDABCHCTEA bubmuorexa [JOK

5 P ' 15 1 0 https://m.edsoo.ru/7f417af
KBagpatHbie 8
YpaBHEHHA B
VYpaBHeHus u
HeDABCHCTEA bubmuorexa [JOK

6 P ' 13 0 0 https://m.edsoo.ru/7f417af
CucreMsl g
yYpaBHEHUHU B
YpaBHeHus u bubnnoreka [JOK

7 HEPaBEHCTBA. 12 1 0 https://m.edsoo.ru/7f417af
Hepagencrsa 8
DyHKIMH. bubnnoreka [JOK

8 OcHOBHbBIE 5 0 0 https://m.edsoo.ru/7f417af
HOHSITHUSA 8
DyHKIHH. bubnnorexa [JOK

9 Yucnossie 9 0 0 https://m.edsoo.ru/7f417af
GyHKIMH 8

10 [ToBTOpeHUe 1 6 1 0 bubmmoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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00001IEeHne https://m.edsoo.ru/7f417af
8
OBIIEE
KOJIMYECTBO
YACOB IIO 102 S 0
ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KITIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne = HaummeHoBaHme
(undposbie)
n/ | pasiesioB M TeM Becer  KoutposbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboThbl
pecypcsbl
Yucna n
T — bubmuoreka [JOK
1 . ) 9 0 0 https://m.edsoo.ru/7f419
JleicTBUTEIbHBIC 408
4yucna T
YpaBHeHus u
HEPaBEHCTBA. bubnmoreka [JOK
2 YpaBHEeHHS C 14 1 0 https://m.edsoo.ru/7f419
OJTHOM dog
MepeMEHHON
YpaBHeHus U
HeDABCHCTED bu6mmoreka [IOK
3 P ) 14 1 0 https://m.edsoo.ru/7f419
Cucrembl
y dos
ypaBHEHUN
VYpaBHeHus u bubnuoreka [IOK
4 HEPaBCHCTBA. 16 1 0 https://m.edsoo.ru/7f419
HepaBenctpa dog
bu6mmorexa [IOK
5 OyHKIIUU 16 1 0 https://m.edsoo.ru/7f419
dos
Yucnosbie bu6mmoreka [IOK
6 MOCTIEI0BATEIBHOC 15 1 0 https://m.edso00.ru/7f419
TH dos
IToBTOpEHME,
oGoGmeHHe bu6mmoreka [IOK
7 ’ 18 1 0 https://m.edsoo.ru/7f419
CUCTEeMAaTH3aIIHs
y dog
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
I[MTPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Anrebpa (B 2 yactsx), 8 kiacc/ Yactes 1: Mopakosuy A.I'.; Yacts 2:
Mopakosuu A.I'. u npyrue, nox pegakuueit Mopakosuua A.I'., O01iecTBO ¢

orpaHndeHHor 0TBeTCTBEHHOCThIO « IOl MHEMO3NHA»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Metoauueckoe nocodbre Maremartrnka 7 Kj1acc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f4211de












		2023-10-30T19:49:44+0300
	И.Н. Абрамова
	Я являюсь автором этого документа




