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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo anrebpe ans oOydaromuxcst 7-9 kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHON padodeit mporpaMMel.

Anrebpa SBISETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIEero 00pa3oBaHMs:
OHa 00ecreYrBaeT M3y4YCHUE JPYTUX IUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHUTAPHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO ISl IPOJOJIKEHUSI 00pa30BaHus U B
MOBCEHEBHON kW3HU. Pa3Butre y oOydaronuxcsi Hay4HbIX MPEACTaBICHUN O
NPOUCXOXKJEHUN U CYIIHOCTH alreOpandeckux aOCTpakiui, crnoco0e OTpaKeHUs
MaTeMaTUYeCKOM HayKoW SBJICHUN W TMPOIECCOB B IMPUPOJAEC M OOIIECTBE, POJIHU
MaTeMaTUYeCKOro MOJICTUPOBAHMS B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET
(GhOpMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS M KAueCTB MBIIUICHUS, HEOOXOUMBIX JJIs
ajjanTalud B COBpeMEHHOM IudpoBoM obuiectBe. M3ydeHnue anreOpsl oOecrieurnBacT
pa3BUTHE yMEHUs HaOM0/laTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA W BBIBOJBI, (GOpMYIHpoOBaTh yTBEepkJaeHUA. OcCBOeHHE Kypca aiureOpsl
oOecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIIJICHUS OOYYaIOMIMXCS: OHM HCIOJb3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHUBHBIE PpACCYyXJCHHUS, OO0O0OIIeHHEe U KOHKPETH3AIHUIO,
abcTparupoBanue u aHajgoruro. O6yuenue ajredpe npeanosaraeT 3HauuTeNbHBIN 00beM
CaMOCTOSTENIbHON NIEATeTLHOCTH O0YYalolUXCsl, MOATOMY CAMOCTOSITEIILHOE PEIICHHE
3a/1ay SBJSIETCA peanu3anuei AesiTeIbHOCTHOTO PUHIIUIA O0yUEHHUS.

B crpykType mporpamMmbl yuyeOHOTO Kypca «Amnredpa» Jjisi OCHOBHOTO OOIIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATETbHO-METOIUYECKUE JINHUMU:
«Hucna v BBIYUCICHUS, «ANre0panyecKue BIPaKEHU Y, « Y paBHEHHS U HEPABCHCTBAY,
«Dynkum». Kaxnas U3 3TUX COAEPKATEIbHO-METOAMUYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYCHUSI Kypca, B3aUMOJEHUCTBYSI C IPYTMMH €ro JUHUsSMU. B
X0JIe U3YYEeHHS] Y4EOHOro Kypca OOydYaroIIMMCS MPUXOJUTCA JOTUYECKU PACCYX IaTh,
HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN $S3bIK. B CBSI3M C 3THUM B MpOrpaMmy
y4eOHOT0 Kypca « Anrebpay BKIFOUEHBI HEKOTOPBIE OCHOBHI JIOTUKH, TIPE/ICTABICHHBIE BO
BCEX OCHOBHBIX pazjeiaXx MaTeMaTH4YeCKOTOo o0pa3oBaHUsI U CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYyYarONUMHUCA OCHOB YHHBEPCAJIBLHOTO MAaTEMAaTHUYECKOTO  SI3bIKA.
ConeprkaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca «Anredpay sSBIseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUKA «Yucia U BBIYUCIEHUSD CIYKUT OCHOBOW JJIsl TalIbHEMIIIETO
M3yYEHHUS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOIMIMXCS JIOTHYECKOTO

MBbBIIJICHHNA, (bOpMHpOBaHI/IIO YMCHHA  IMOJIB30BATBCA  AJITOPUTMAaMH, a  TAKIKC
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OPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsi MOBCEAHEBHOM >KU3HMU.
Pa3BuTre MOHATHS O YUCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa30BaHMs CBSI3aHO C
paloHaIbHBIMU M UPPALMOHAIBHBIMUA YUCIAMHU, (DOPMUPOBAHUEM INPEACTABICHUN O
JNEHUCTBUTENILHOM YHKCJE. 3aBEpIICHHE OCBOCHHMS YMCIOBOW JIMHUM OTHECEHO K
cpeaHeMy o0leMy 00pa30BaHHUIO.

Copepxanue JByX anreOpayeckux JMHUA — «AJreOpandeckue BBIPAXKECHUSD U
«YpaBHEHUSI W HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYaroMIMXCs
MaTeMaTUYECKOTO arnmnapara, He00X0IMMOro Ul peUIeHHs 3a]1a4 MaTEMATUKH, CMEKHBIX
IpeIMETOB M TMPAKTUKO-OPMEHTHUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs Y4eOHBIM MaTepuall IPyNIUPYETCS BOKPYT PallMOHAIbHBIX BBIPAKEHUH.
Anre6pa JAEMOHCTpUPYET 3HAUCHHE MATEMaTHKH KakK s3bIKa JJs T[OCTPOCHHS
MaTeMaTHYECKUX MOJIEJIEH, ONMCaHuUs POLIECCOB U SIBJICHUM peaibHOTO MUpa. B 3anaun
oOyueHus anredpe BXOIAT TakKe JaTbHENIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIIICHHUS,
HEO0OXOJUMOro, B YaCTHOCTH, JAJsi OCBOEHHUS Kypca HMH(OPMATUKH, U OBJIAJCHUE
HaBbIKAMU JIEIYKTUBHBIX paccyxiaeHui. IlpeoOpazoBaHue CHUMBOJBHBIX (HopM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaXEHUs, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUECTBY.

Copepxanve (QyHKIMOHANIbHO-TpAQUUYECKOW JIMHUM HAIeJICHO Ha IOJy4YeHHUE
OoOy4aronMMUCs 3HAHUM O (PYHKLIMSIX KaK BaKHEWIIEH MaTEeMaTUYECKON MOJENU s
OMHCaHUS U HCCIENOBAaHUS Pa3HOOOpPA3HBIX MPOIECCOB M SBICHUW B MIPUPOJIE U
oOmectBe. M3yuenne martepuana CHOCOOCTBYET Pa3BUTHIO y OOyYarOLIUMXCS YMEHHS
MCIIOJIb30BaTh PA3JIMYHbIE BbIPA3UTEIbHBIE CPENICTBA S3bIKA MAaTEMATHUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpaduueckue, BHOCUT BKJIaa B (POpMHUPOBAHUE TIPEIACTABICHUN O POJIU
MaTEeMaTHKHU B Pa3BUTHH LUBUIU3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMY TuiaHy B 7—9 Kilaccax u3ydaercsi yueOHbIH Kype «Anredpay,
KOTOpBIM BKJIIOYAET CJENYIOIIME OCHOBHBbIE pa3ienbl coaepxkanus: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPAKEHUSN», «YpaBHEHUS U HEPABEHCTBaY,
«DYyHKIIUN.

OO611ee ynciI0 YacoB, PEKOMEHIOBAHHBIX JIJISl U3YYCHUS y4eOHOTO Kypca
«Anredpay, — 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezelno), B 8 Kjiacce —

102 gaca (3 gaca B Heneno), B 9 kinacce — 119 ywaca (3 waca B Henento, 0,5 gaca 106aBieHO

3a CYET IIKOJIBHOTO KOMIIOHEHTA).

COAEPKAHUE OBYUEHUSA

7 KJIACC Yucia u BIYMCIEHUSA
Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO OT OJTHOM (POPMBI 3aMCH APOOEH K

npyroii. IIoHATHME palMOHAIBHOTO 4YHCJA, 3alliCh, CPABHEHHUE, YIOPSAOYMBAHUE
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palMOHANBbHBIX 4YHCel. Apu@MeTHdYecKue IeWUCTBHS C palUMOHAIBHBIMU YHCIAMHU.
Pemienue 3aa4 u3 peanbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJIbHbIM [OKa3aTejeM: OIpe/elieHue, Mpeodpa3oBaHUe
BBIPDOKCHUI HA OCHOBE ONpPEICNICHHUsS, 3alUCh OONBIMUX 4Yucel. [IpOleHThI, 3ammuch
MPOIICHTOB B BHJE NpoOW W ApoOM B BUIE NPOIEHTOB. TpW OCHOBHBIC 3a7a4yd Ha
IPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IprmeHeHne MPU3HAKOB AEIUMOCTH, PA3JIOKCHUE HA MHOYKHUTEIN HATYPAIbHBIX
qucedn.

PeanbHbIe 3aBHCHMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHas IPOMOPIIMOHATLHOCTH.

Anreﬁpauqecmle BBIPAKCHUA
HepeMeHHBIC, YUCJIOBOC 3HAYCHHC BbIPpAXKCHHUA C HepeMeHHOﬁ. HOHYCTI/IMBIG

3Ha4YeHUs1 NepeMeHHbIX. [IperncraBieHue 3aBUCMMOCTH MEXKIy BENMYMHAMU B BHJIE
¢dopmyibl. Beruucnenus no ¢opmynam. [IpeoOpasoBaHue OYKBEHHBIX BBIPAKECHMI,
TOK/IECTBEHHO PaBHBIE BBIPAXKEHUS, IPABWIIA PEOOPA30BAHUS CYMM U IIPOU3BEACHUM,
IpaBUJIa PACKPBITHS CKOOOK M MPUBEJAECHUS MOJOOHBIX ClIaracMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpHounenel M MHOrowieHsl. CreneHb MHoOrowieHa. CJOKE€HHE, BBIYMTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyIBI COKPAIIEHHOTO YMHOXKEHHMS: KBaApaT CyMMBbI U
KBaJpaT pasHocTH. Popmyna pa3sHOCTH KBajaparoB. PasimokeHue MHOTOWICHOB Ha

MHOXKHTCIIN.

YpaBHeHUs U HEPABEHCTBA
YpaBHeHue, KOpeHb YpaBHEHHUs, TMpaBuiaa MpeoOpa3oBaHUsS  YpaBHEHUS,

PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHelHOEe ypaBHEHHE C OHOW MTEPEMEHHOM, YNCIIO KOPHEMN JINHEWHOTO YPAaBHEHUS,
peuieHre JHHEHHbIX ypaBHeHHU. (CocTaBieHUE YpPaBHEHUN 10 YCIOBUIO 3aJayM.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JIuHeliHOe ypaBHEHHE C JABYMs IepeMeHHbIMH U ero rpadpuk. Cuctema ABYX
JUHENHBIX YpaBHEHUM C ABYMs MepEMEHHbIMU. Pelenue cucteM ypaBHeHH criocoOoM

IIOACTAaHOBKHM. HpI/IMCpBI peICHUs TCKCTOBBIX 3a/la4 C IIOMOIIBIO CUCTEM ypaBHeHI/II\/'I.

DyHKIMHA

Koopannara Toukn Ha psiMoii. YucnoBbele mpomMexyTku. PacctosHue Mex 1y 1ByMs
TOYKaMH KOOPJAVUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. AbGcuucca u opauHaTa TOYKU
Ha KOOpAMHATHOU TwiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucumocTell. [lonarue ¢pynkuuu. I'padux Gynkuuu. CpoiicTBa



¢dbyukuit. Jluneiinas yskuus, ee rpaduk. ['pabux ¢pynkuuum y = |x|. ['paduyeckoe
pEIIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWUHBIX YPABHCHUM.

8 KJTACC Ymnciia v BbIYHMCJIEHUS

KBagpartHeiii kopeHb u3 yncna. [lonarue 06 uppauroHaibHOM uncie. JlecsaTuuHbIe
OpUOIMKEHUsT HUppalMOHAIBbHBIX uuced. CBoOHCTBAa apU(pMETHUYECKHX KBaJpPaTHBIX
KOpHEHN U X MIPUMEHEHUE K MPe0oOPa30BAHUIO YHCIIOBBIX BHIPAXKEHHUI M BBIYUCIICHUSIM.
JleNCTBUTENIBHBIC YHCIIA.

CreneHs ¢ LICJIBIM MOKa3aTeJIeM U €€ CBOMCTBA. CTaHI[apTHaSI 3aIIMCh 4HCJia.

Anreﬁpauqecmle BBIPAKCHUA
KBaI[paTHblf/'I TPCXYWICH, PA3JIOKCHUC KBAAPATHOT'O TPCXUJICHA HA MHOXKHUTCIIH.

AnrebOpaundeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoil qpodu. Croxenue,
BBEIYMTAHNE, yMHOKCHHE, JICJICHNE aNreOpandeckux Apooei. ParimonanpHbIC BEIpaKCHUS
U uX npeodpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA
KBampatHoe ypaBHeHue, gopmyia KOpHEM KBaJpaTHOrO ypaBHeHHUA. Teopema

Buera. Pemienue ypaBHEHUI, CBOIAIIMXCSA K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenimme
JTPOOHO-paIMOHATIbHBIC YPABHEHUS.

['paduueckas uaTEpHpeTallvs YpaBHEHUHN C IBYMsI IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C JIBYMS IIEpEMEHHBIMU. [IpuMepsI pelieHus cucteM
HEJIMHEWHBIX YPAaBHEHUU C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aareOpandeckum CrocoooMm.
UucnoBble HEpPaBEHCTBA M WX CBOWCTBA. HepaBEHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OAHON nepeMeHHON. CUcTeMbl

JINHEMHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKIUN
[Tonsitue pynkunnu. O61acTh ONPEAEIICHUS U MHOXKECTBO 3HAYEHUHN (DYHKIIMH.
CriocoObl 3a1anus QyHKITUH.
I'padux pynkuu. Yrenue cBoicTB QyHkiuu mo ee rpaduky. IIpumepsl rpadukos
GbyHKIU, OTpa)karoUINX peabHbIE MPOLECCHI.
@OYHKIMHU, ONUCHIBAIOLIKE MPSIMYIO U OOpPaTHYIO MPONOPIUOHAIbHBIE 3aBUCUMOCTH,
nx rpadukn. @yukmun Y = X2,y = X3, y =Vx, y=|x|. [paduaeckoe pewreHne ypaBHeHH il

Y CHCTEM YPaBHEHUM.



9 KJIACC Yucja 1 BbIYUCJICHUA
PanmonanpHbIC YHMCIa, HPPAIlMOHAIBHBIC YHCIA, KOHCYHBIE W OCCKOHCYHBIC

JeCATUYHbIE TpoOU. MHOXKECTBO JIEMCTBUTENBHBIX YMCEN, ICHUCTBUTENIbHBIE YUCIA KaK
OECKOHEUHbIE JECATUYHBbIE ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY
MHO’KECTBOM JICHCTBUTENIBHBIX YHCEN U KOOPIUHATHON MPSIMOH.

CpaBHeHHE  JIGHCTBUTENBHBIX  4YHCeN,  apupMeTHYecKhue  JIEHCTBUS  C
JIE€MCTBUTEIBbHBIMU YU CIIAMHU.

Pa3smepbl OOBEKTOB  OKpPYXKAIOIIEr0 MHpA, JJIUTENBHOCTh  IIPOLECCOB B
OKpY>KaIOIllEM MUPE.

[TpubinkeHHOE 3HaY€HHUE BEUYHUHBI, TOYHOCTh NPUOIIMKeHUsA. OKPYTJICHUE YHCEIL.

[Iprkuaka v OEHKa PE3yIbTATOB BHIUYMCICHHMN.

YpaBHeHMs U HEPABEHCTBA
JIuneriHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHHUM, CBOISAIIMUXCS K KBAJAPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHust ypaBHEHUM TPETHEU U YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM HAa MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHUN. PemieHwe TEKCTOBBIX —3ajiay
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMs IEpEeMEHHBIMU U €T0 Tpaduk. Perenue cucreM IByX JIMHEHHBIX
YpPaBHEHHM C JBYMS TNEpEMEHHbIMHU. PelieHune cucrem AByX YpaBHEHHU, OJHO W3
KOTOPBIX JIMHEHHOE, a Ipyroe — BTopoii cTeneHu. [ paduueckas vHTEpIpeTainsi CUCTEMBI
YpPaBHEHHM C ABYMsSI IEPEMEHHBIMM.

Pemenuie TeKCTOBBIX 3a71a4 ajaredpanyeckuM crocoooMm.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne sMHENWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHne cucreMm
JUHENHBIX HEPABEHCTB ¢ OJIHOM nepemenHoi. KBaaparHueie HepaBeHcTBa. ['paduueckas

HHTCPIPCTAINA HEPABCHCTB U CUCTEM HCPABCHCTB C ABYMS IICPCMCHHBIMHU.

DOyHKIUU
KBanmpatnunas ¢ynkius, ee rpaduk u cBoiictsa. [lapabosa, KoOpAMHATHI BEPIIHHBI

napaboJIbl, 0Ch CAMMETPHH MTapadOJIbI.

[

k
= kx, =k , = _, = x3,y = VX, =
I'paduxu dyHKIMIHA: Y X Y x+by x y=x%y= iy lxl, u

UX CBOMCTBA.

YucsoBble M0OCJI€10BATEILHOCTH M MIPOTPECCUM
[loHsaTHe YHUCIOBOM IOCJIEAOBATEILHOCTH. 3aJaHHE  IMOCJIEIOBATEIILHOCTH

peKyppeHTHO# dhopmyIoi u Gpopmysoit N-ro yieHa.



Apudmernyueckass W TeoMeTpuueckas mnporpeccuu. dDopMmyasl N-ro 4jeHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPEeCCHii, CyMMBI TIEPBBIX N YJICHOB.

N3obpakenne 4jieHOB apuPpMeTHUeCKON U reOMEeTPUUYECKON MPOrpecCuil TouKaMu
Ha KOOPAMHATHOM TIUIOCKOCTH. JIMHEWHBIA W HSKCIOHEHIHAIbHBIN pocT. CroxkHbIE

IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yNnbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro Kypca «Ainredpa» K
KOHITy 00yueHus B 7 kjacce. Unuciia u BbIYUCIEeHUS

BbInonHATh, coueTast yCTHbIE U TUCbMEHHBIE IPUEMBI, apU(PMETUUECKUE IEHCTBUS
C pallMOHAJIbHBIMH YHCIIAMHU.

HaxoauTh 3Hau€HUs YUCIOBBIX BBIPAKEHUH, IPUMEHSTh Pa3HOOOpa3HbIE CLIOCOObI
Y MPUEMbl BBIUMCICHUS 3HAYEHUHN TPOOHBIX BBIPAKEHU, COJIEPKAIIUX OOBIKHOBEHHBIE
U JIECATUYHBIE 1pOOU.

[lepexoauTe OT OAHOM (QoOpMBI 3amucu yucen K Apyroid (mpeoOpa3oBbIBaTh
JECSITUUHYIO Ip0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncna.

BpInonHATE NPUKUAKY W OLIEHKY pEe3yJibTaTa BBIYMCICHHUM, OLECHKY 3HA4EHUU
YHUCJIOBBIX BBIPAKEHUU. BBIMONHATE ACUCTBUS CO CTENEHAMH C HaTypajJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsATh NpPU3HAKK AEIUMOCTH, Pa3I0KEHUE HA MHOXHUTEIN HaTypaJIbHBIX
YHUCel.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 337a4l, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYMH,
MPONOPIUOHATIBHOCTHIO BEJMYUH, MPOLIEHTAMH, UHTEPHPETUPOBATH

pe3yNbTaThl PELICHMS 3a7a4 C YIE€TOM OTPAaHUYEHH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaEMbIX OOBEKTOB.

AJiredpanveckue BbIpaKeHUs

Hcnonb3oBarh anreOpanyeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHATHh €€ B
Mpoliecce OCBOEHUS yueOHOro MaTepHala.

Haxomute 3HaueHHss OYKBEHHBIX BBIpOKEHUH TpH 3aJaHHBIX 3HAYCHMSIX
MEePEMEHHBIX.

BoinmonHsaTe mpeoOpa3zoBaHusl I1€JIOTO BBIPAKEHHS B MHOTOWIEH MPUBEICHUEM

MOJAOOHBIX ClIaraéMbIX, PaCKPhITUEM CKOOOK.



BbINONHAT YMHOKEHUE OJJHOUJIEHA HA MHOTOYJIEH U MHOTOWJIEHAa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0KEHUE MHOTOYJIEHOB HA MHOYKUTEIH C IIOMOIIbIO BEIHECEHUS
3a CKOOKH OOIIIET0 MHOKUTEJIS, TPYIITUPOBKY CllaraeMbIX, IPUMEHEHUs popmyi
COKPAILIEHHOI'O YMHOKEHHS.

[IpumeHnsaTy mpeoOpa3oBaHKs MHOTOWICHOB JUIsl PEHICHUS Pa3lIMYHBIX 3ajad U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEH C HATypallbHBIMU  TOKa3aTelsiMU st
npeoOpa3oBaHus BbIpAKCHU. Y paBHEHHUs] H HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJJHOM NIEPEMEHHOM, IPUMEHSIS IPABUIIA ITEPEX0a
OT MCXOJHOTO YpPaBHEHHsI K PABHOCUIBHOMY eMy. [IpoBepsATh, SBIAETCS JU YHUCIIO
KOpPHEM YpaBHECHUS.

[IpumensaTy Tpaduyueckre METOAbl NMPU PEUICHUU JMHEHHBIX YPAaBHEHHH U HX
CUCTEM.

[TopOupaTh mpUMeEpHI Map YKCel, IBISIOMUXCS PEIICHUEM JMHEHHOTO YpaBHEHUS C
IBYMs [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEWHOIO ypaBHEHUS C JIBYMS
MEPEMEHHBIMHU, MOJIb3YSICh TPa(pUKOM, IPUBOJUTH TPUMEPHI PELICHUS YPABHEHUS.

Pemars cucTteMbl IBYyX JTUHEWHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTaBisATh U pelIaTh JIMHEWHOE YPaBHEHUE WK CUCTEMY JINHEWHBIX YPaBHEHUI 1O
YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3a/1auu
ITOJTyYEHHBIA PE3YJIbTAaT.

DOyHKIMHA

N3o0paxkath Ha KOOPJAWMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy49Hd, OTPE3KH, WHTEPBaJbl, 3aMMCHIBATH UYHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHON TUIOCKOCTH TOUYKH T10 33JaHHBIM KOOPIMHATAM, CTPOUTh
rpaduku TuHeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceIBaTh C TOMOIILIO (DYHKITNI N3BECTHBIC 3aBUCUMOCTH MEXK]Ty BEIMUNHAMH:
CKOPOCTh, BpEeMsI, PacCTOSIHHE, IIeHA, KOJUYECTBO, CTOMMOCTh, TIPOU3BOAUTEIHLHOCTD,
BpeMs1, 00beM paboTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apTyMEHTA.
[Tonumate rTpaduueckuii crmocod TMpEACTaBlIeHUs MW aHauu3a WH)opmaIuuy,
W3BJICKATh W UHTEPIPETHPOBATH MH(POPMAIIMIO M3 TPaPUKOB PEATbHBIX MPOIECCOB H

3aBUCUMOCTEM.



[IpeameTHbIe pE3yNbTaThl OCBOCHUSA IMPOrpaMMbl Y4eOHOrO Kypca K KOHILY
oOyuenus B 8 kiacce. Unesia U BoIYMCJIEHUS

Hcnonp30BaTh HayalabHBIE NMPEICTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX UYHCEI
IUIl CpaBHEHMs, OKPYIJIEHMs W BBIYMCIEHUH, M300pakaTh AEHCTBUTENBHBIE YHCIIA
TOYKAMH Ha KOOPAMHATHOU IPSIMOM.

[IpumeHsTh TOHATHE apUPMETHUYECKOrO KBAJPaTHOTO KOPHSA, HAaXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIONb3yd NpPH HEOOXOJUMOCTU KalbKYyJATOp, BBINOJHATD
peoOpazoBaHusl BBIPAXKEHUN, COJAEpPKAIIMX KBaJpaTHblE KOPHM, MCIOJb3Yysl CBONCTBA
KOpPHEH.

Hcnonp30Bath 3ancH OONBIINX U MaJbIX YHCEN C MOMOIIBIO IECATUYHBIX ApoOei

u creneHen yncna 10. Anredpanyeckue BbIpasKeHUs

[IpyMeHSTh MOHATUE CTETIEHHU C LENbIM IIOKa3aTEeIEeM, BBIIOJIHATh IPe0Opa3oBaHus
BBIPAKEHNN, COAEPKAIMX CTETIIEHHU C LEIbIM MOKA3aTEIEM.

BBINONMHATE TOXKAECTBEHHBIE NPEOOpPa3OBaHUs PALMOHAIBHBIX BBIPAXKEHUM Ha
OCHOBE MMPaBUJI ACHCTBUI HAJ MHOTOUYJIEHAMU U alNre0pandyecKuMu Apo0siMu.

PacknanapiBaTh KBapaTHBIN TPEXUYJIEH HA MHOKUTEIIU.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUH [JIs PEIICHUsS pa3IuYHbIX 3a1ad W3

MAaTCMAaTUKH, CMCIKHBIX IIPCIMCTOB, U3 peaﬂbHOﬁ IIPAaKTHUKH.

YpaBHeHUS U HEPABEHCTBA
Pemate nuHElHBIE, KBaJgpaTHbIC YPAaBHECHUSI M pPAlUOHAIBHBIE YpaBHEHUS,

CBOJSILMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IBYMs IIEPEMEHHBIMU.

[IpoBoauTh mpoOCTENIIME UCCIETOBAHUS YPABHEHUN U CHCTEM YPAaBHEHUM, B TOM
qyclie C NPUMEHEHHEM TIpadUyuecKux MpeAcTaBiIeHU (ycTaHaBIMBaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U TIPOYEE).

[TepexoauTh OT ciiOBeCHOM (HOPMYITUPOBKH 3a/1a4uu K €€ anreOpandecKoi MoIenu ¢
IIOMOUIBIO COCTABJIEHUS YPAaBHEHMS WJIM CUCTEMBl YPABHEHHI, MHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJyYECHHBINA PE3YJIbTAaT.

[IprMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB Il CPAaBHEHUSA, OLIEHKH, pPElIaTh
JTUHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CUCTEMBI, J1aBaTh IpauuecKyro

WIIIOCTpAlIuIO MHOKCCTBA pemeHHﬁ HCPAaBCHCTBA, CHCTCMbI HCPABCHCTB.

DyHKIUU
[ToHumaTe W WCHOJIB30BaTh (PYHKIMOHAIBHBIC TOHATHS M S3bIK (TEPMUHBI,

CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEAeNSITh 3HAuYeHHe (YHKIMA TO 3HAYCHUIO

aprymMeHTa, OlpeAessaTh CBOWCTBA PYHKIUMU IO €€ rpauKy.



Ctpouts rpaduku 3J1eMeHTapHbIX (QYHKIMA BUIA:

_ k — a2 — 3 — .\/— —
y=—_,y=x%y=x3y= VX, y=|x| . .
X , OIIUChIBATH CBOUCTBA YN CJIOBOU q)YHKHI/II/I

o ee rpadukxy.

[IpeameTHbIe pE3yNbTaThl OCBOCHUSA MPOrpaMMbl Y4eOHOrO Kypca K KOHILY

oOyueHus B 9 kiacce.

YucJa 1 BBIYUCIEHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIC U UPPAllMOHATILHBIC YHCIIA.

Beimonuare apudmernueckue ACHCTBHS C palMOHAIBHBIMM YHCIIAMH, COYETas
YCTHBIE W THCHBMEHHBIC IIPUEMBI, BBINOJHITH BBIYUCICHUS C HUPPALUOHAIBHBIMU
YHCJIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIBbIMU MOKA3aTEISIMA M KOPHEH, BBIYMCIATH
3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyriaTh  JACUCTBUTEIBHBIE YHCJA, BBINOJHATH TPUKUIKY  pe3yJibTaTa

BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAXKEHUIM.

YpaBHeHUS U HEPABEHCTBA
PemaTe nuHelHbIE M KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM,

npocrTeiire ApoOHO-palMOHANIbHBIE YPABHEHUS.

Pemate cucteMbl IByX JUHEHHBIX YpaBHEHUHN C JBYMS NEPEMEHHBIMU U CUCTEMBbI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISACTCS JTUHEHHBIM.

PemaTe TeKCTOBBIE 3a/1aun anreOpanvdeckuM CrocoOOM € MOMOIIbI COCTaBICHUS
YPAaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpoCTENIINE UCCIETOBAHUS YPABHEHUN U CHCTEM YPAaBHEHUM, B TOM
quclie C MpPUMEHEHHEM TIpadUyecKux MpeacTaBieHuil (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHUE WM CUCTEMA YPAaBHEHUM PEIICHNUs, €CII UMEET, TO CKOJIbKO, U ITpoYee).

Pelate nMHeliHbIE HEPABEHCTBA, KBAAPAaTHbIE HEPABEHCTBA, N300paXKaTh peLICHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cructembl JNMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIFOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOU
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA MIPU PEILICHUH PA3IUYHbIX 3a1a4.

DyHKIMHA

PacrioznaBate (QyHKIMM UM3yuyeHHBIX BUJOB. [loka3biBaTh CXeMaTHUYECKU

pacmoyio)kKeHue Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHkiuit Buma: y = kx,

ke _
y = kx-|—b,y=_,y:ax2+bx+c,y= x3,y=\/x,y=|X|
X B 3AaBUCUMOCTH
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OT 3Ha4YeHUH K03 (HUIIMEHTOB, ONKICHIBATh CBOMCTBA (DYyHKIIHIA.

Crpouts u wu300pakaTh cXeMaTHUYeCKH TpaduKd KBaIPATUYHBIX (DYHKUUH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHIA MO UX IpaduKam.

Pacrio3naBate kBaapaTHuHyl0 (yHKUIHIO TO (QOopMmyse, MNPUBOAUTH MPUMEPHI

KBaJIpaTHUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCAEA0BATEIBLHOCTH H IPOTPeCcCHH

Pacrio3naBaTh apuMETHUYECKYI0 U TE€OMETPHYECKYI0 MPOTPECCHH MpPH Pa3HBIX
croco0ax 3aJaHusl.

BhBIOMHATE BRIYUCIICHUS C UCTIOIB30BaHUEM (POPMYJI N-TO WieHa apuhMeTHIECKON
U T€OMETPUYECKOM MPOTrpeccuit, CyMMbI MEPBHIX N YJICHOB.

N300paxxaTh 4eHbI OCIEI0BATEIbHOCTH TOYKAMH Ha KOOPJAUHATHOM MJIOCKOCTH.

Pemars 3amaum, CBSI3aHHBIE C YMCIOBBIMU IOCJIENOBATEIBHOCTIMHA, B TOM YHCIIE
3aJlauy U3 peaybHOU KU3HU (C UCTIOIb30BAHUEM KAJBKYJISITOPA, IUPPOBBIX TEXHOJIOTUH).

11



TEMATHYECKOE IINTAHUPOBAHME 7 KJIACC

HanmeHoBanue pasnena  [KoqHaecTBo OCHOBHOE OcCHOBHBIE BUJIBI JICITEIIBHOCTH 00YyJarOIIUXCS
(Temnl) Kypca JacoB COAEpKaHUE
Yucia 1 BEIYMCIICHUS. 25 ToHsTHE CucreMaTU3UPOBATH U 000TraAIATH 3HAHUS 00
PanvoHanpHbIe Yyncaa OOBIKHOBEHHBIX U JIECATUYHBIX Ilp06;1x.

PaldrOHAJIBHOT'O YHCJIA.
CpaBHI/IBaT]) H ynmopsaaoimBaTb )]pOﬁl/l, npeo6pa30BHBa51

Apudmernueckue
neicTBHS c | mpH HEO0OXOJIMMOCTHU JICCATUYHBIE POOU B OOBIKHOBEHHEIE,
pALMOHATBHBIMA OOBIKHOBEHHBIE B JICCITUYHBIC, B YACTHOCTH B OECKOHEUHYIO

upcaamu. CpapHerme, | ACCATHIHYIO Apoob.

IlpuMensiTh pa3HooOpa3Hble CHOCOOBI MW NPHUEMbI

yIOPSAI0YMBAHUE
PALMOHAIBHBIX YHCEIL. BBLIYMCJIEHUSA 3HAYCHU N APOOHBIX BbIPAKEeHUI,
CTeleHs c | comepKammpx OOBIKHOBEHHBIE M JECATHYHBIC JPOOH:
HATYPaIbHBIM 3aMEHATh TPH  HEOOXOAUMOCTH JECATHUYHYIO JpOOh
HOKa3aTeIeM. OOBIKHOBEHHON M OOBIKHOBEHHYIO JI€CSTUYHOM, MPUBOIUTH

Pemrenne  ocHOBHBIX | BbIpakeHue k popme, Hanbosee ynoOHOH! Jisl BEIYUCICHUH,
3a7a4 = Ha  JpoOH, peoOpa3oBLIBATh JPOOHBIC BBIPAKEHUS HA YMHOXEHUE U

IPOLIEHTEI u3 | JCJCHUE NECATUYHBIX ApoOed K NEUCTBUSAM C IEIbIMHU
peanbHOU NPAKTUKHU. YU CIIAMU.

[TpusHaku genumocty, | IIPUBOAUTEH YHC/IOBBIE H OyKBEHHbIE IPUMEPHI CTENCHU
pa3noKeHUs HAa | C HaTypaJbHBIM TMOKa3aTeleM, OOBICHSAS 3HA4YCHUS
MHOXHUTEIN OCHOBaHMSI CTECIEHM M II0OKA3aTeyisl CTENEHW, HaXOJIHUTh

HaTypaJdbHbIX YHUCCI. | 3HadeHus cTerneHeidl Buaa a" (& — mMr000e paroHAIbHOE
PeaybHbre YHCII0, N — HATYPaJIbHOE YHUCIIO).




IToHuMAaTh CMBICH 3aITUCH OOJIBIIMX YHCEIT C IIOMOIIBIO
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3aBUCUMOCTH. [Ipssmas
u oOpatHas
MPOMOPLHUOHATIEHOCTH

JECATUYHBIX Apo0eit u cTeneHei yncia 10, npuMeHATh UX B
peaNbHBIX CUTYaIIHSIX.

I[IpuMeHAT, TpPU3HAKK JCIMMOCTH, pa3JOKEHUS Ha
MHOKHUTENIA HATypaJbHbIX YUCE.

Pemath 3aga4u Ha 4acTH, IPOIEHTHI, MIPOMOPIIUHU, HA
HaxoXJeHUue ApoOu (TpoleHTa) OT BEJIMYHMHBI H
BEJIMYUHBI 110 €€ ApoOu (MPOLEHTY), Tpodu (IIPOoIIeHTa),
KOTOPBI COCTABIISIET OJJHA BEJIMYUHA OT JAPYTOM.
IIpuBoauTh, pa3déuparb, OLEHUBATH PA3TUYHBIC PEIICHUS,
3aIlMCU PELIEHUH TEeKCTOBBIX 3aj1au.

Pacno3HaBaTh M O00BSICHATH, ONUPAsCh HAa OIpPEIEICHHUS,
IpSIMO MIPOMOPLMOHANIbHBIE U 00PaTHO MPONOPLUOHAIIEHBIE
3aBUCUMOCTH MEXIYy BEIMYMHAMU, MPUBOIAUTH MPUMeEPHI
ATHX 3aBUCUMOCTEN U3 PEaTbHOT0 MUPA, U3 IPYTHX YIeOHBIX
PEIMETOB.

PemaTh npakTHUKO-OPUEHTUPOBAHHBIE 33/1a4M Ha IpoOH,
MPOIICHTHI, IPSIMYIO U 0OPATHYIO MPOMOPIIMOHATHHOCTH,
MPOTIOPLIUU
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AnreOpanyeckue
BBIPAKECHUS

27

bykBennbie
BBIPAKEHUS.
[lepemennsie.
Jlonmyctumeble
3HAYCHMUS
IIEPEMEHHBIX.

DopMyIIbI.
[IpeobOpazoBanue

OBaajgerpb anredpanyeckor TEPMUHOIOTHEN U CUMBOJIUKOM,
NMPUMEHATH €€ B MPOIECCe OCBOCHUS YUEOHOTO MaTepHaa.
Haxoaurth 3HaueHNs] OyKBEHHBIX BBIPAKEHUH MTPH 3a1aHHBIX
3HAYCHUSX OYKB; BBIMOJHATH BBIYHUCICHUSA 1O (opmyam.
BoinmosiHsiTh  TIpeoOpa3oBaHUsS  TIEJIOTO  BBIPAKCHHUS B
MHOTOWICH  TNPUBEIECHHWEM  TOJOOHBIX  CJIaraéMbIX,
PACKpPBITUEM CKOOOK.

BbInoiHATH YMHOKEHHE OTHOYWICHA HA MHOTOUYJICH
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OYKBEHHBIX
BBIPKCHUMH,
pPacKpbITUE CKOOOK U
MIPUBEJCHUE
MOI00HBIX
citaraemerx. CBOMCTBA
CTCICHU c
HaTypaJbHbIM
MOKa3aTeJIeM.
MHOT04JICHBI.
CrnoxeHnue,
BBIYMTAHHE,
YMHOkKECHHUE
MHOTOYJICHOB.
DopMyIsl
COKPAIIIEHHOT'O
YMHOXKEHUS.
Paznoxxenue
MHOTOYJICHOB Ha
MHOKHUTEITH

U MHOTOWIEHAa HAa MHOTOWIEH, HPHUMEHSITh (QOPMYJIbI
KBaJpara CyMMBI U KBaJpaTa pa3HOCTH.

OcyumecTBIATH Pa3I0KEHNE MHOTOYJIEHOB HA MHOKUATEIIN
IyTeM BBIHECEHHS 3a CKOOKM OOLIEro MHOXKHTEIS,
OpUMEHEHHs (GOpMyJIbl Pa3HOCTU KBaJpaToB, (opmyd
COKPAILIEHHOI'O0 YMHOKEHHS.

IIpumeHnsaTH Ipe0Opa30BaHNE MHOTOUICHOB JJIsl PELICHUS
pPa3JIMYHBIX 3a1a4 U3 MAaTEMAaTUKU, CMEKHBIX IIPEIMETOB,
U3 pEATBHON MPAKTUKH.

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTUS MAaTEMATUKH
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YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuUE, TpaBuiia
npeoOpa3zoBaHus
YpaBHEHUSI,
PaBHOCHIIBHOCTh
YPaBHCHUU.

JluHerHoOEe ypaBHEHHE
C OJTHOW MEPEMEHHOM,

Pemiaty JMHENHOE YpaBHEHUE C OJIHOW IEPEMEHHOM,
NPUMEHS s IPABWJIA [IEPEX0/1a OT UCXOAHOTO YPABHEHUS
K paBHOCWIBHOMY €My Oojiee MpOCTOTO  BHJA.
IIpoBepsATh, SBISETCS JU KOHKPETHOE YHUCIO KOPHEM
YPaBHEHHS.

IHonbdupats npuMepsbl Nap yuces, SIBIAIONINXCS PEIICHUEM
JIMHEWHOT0 YPaBHEHUS C IBYMSI IEPEMEHHBIMU.

pEIIEHUE JIMHEHMHBIX
ypaBHeHuUM. Pelienue
3a1a4 C ITOMOUIBIO
YPAaBHEHH.
JIuHetHoe ypaBHEHHUE
c JIBYMsI
MEPEMEHHBIMU U €TO0
rpaduk. CucteMa IByx
JIMHEWHBIX YPABHEHUN
C ABYMsl
MIEPEMEHHBIMU

CTpouth B KOOPIMHATHON MJIIOCKOCTH Ipa(UK JIMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSICh TPaPUKOM,
NPUBOAMTH MPUMEPbI PEIICHUS YPABHEHUS.

HaxoauTthb peuieHue CUCTEMBI ABYX JIMHEUHBIX YPABHEHUN
C ABYMs IIEPEMEHHBIMU.

CocraBiaTh U peliaTh YpPABHEHHE WIH CUCTEMY
YPAaBHEHMM 110 YCIOBUIO 3a7a4U, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33724 NOJYYEHHBIN
pe3yJbTar
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Koopaunate! u rpaduxu.
OyHKIUU

24

Koopannara Touku Ha

npsaMou.  Yuciosbie
MPOMEKYTKHU.
Paccrosaaune  mexnay
IBYMS TOYKAMU
KOOPAMUHATHOU
IIPSIMOM.
[IpsimoyrosnbHas
CHCTEMA KOOPAMHAT
Ha IJIOCKOCTH.

[Ipumepsl rpadukos,
3a/IaHHBIX
dopmynamu. UYtenue
rpagukoB

HN3o00paxkarh Ha  KOOpPAMHATHOM  MNPSAMOM  TOYKH,
COOTBETCTBYIOIINE 33 JaHHBIM KOOPAMHATAM, JIYYH, OTPE3KH,
UHTEPBAJIbI; 3alHUCHIBATh HUX HA aareOpanyeckoM S3bIKE.
OrmMeyarh B KOOPAMHATHOM IUIOCKOCTHM TOYKHM IO
3aJJaHHBIM KOOpJIMHATaM; CTPOUTh TpaUKU HECIOKHBIX
3aBUCHUMOCTEH, 3aJaHHBIX (opMynamMH, B TOM 4YHUCIE C
NOMOIIBIO UPPOBBIX JIabopatopuil. [IpumMensiThb, H3y4yatb
NpeumMyLIecTBa,

HHTEPIPETHPOBATH I'paruecKuil criocod npeacTaBiICHUsS
U aHalu3a pa3HOOOpa3HOM >KU3HEHHOW HH(pOpMaLUu.
byHKIMH,

(YHKIHOHATBHOU TEPMUHOJIOTHEN.

OcBauBarthb IIOHATHC OBJIaACBATH

Pacno3naBathb juHEHHY0 QyHKIHO Y = KX + b, onmucehiBaTh
€€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUEHUI
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peasbHbIX
3aBUCUMOCTEM.
[Tonstue pynkunu.
I'paduk dpynkImM.
CaoiicTBa pyHKIMH.
Jluneitnas (yHKUUA.

K03 durmenToB K u b.

Crpouthb rpaduku JTuHeHON QyHKIUK, GyHKIHA Y = | X |.
Hcnoab3oBath nu¢poBbIie Pecypcehl sl TOCTPOCHUS
rpadpukoB (QyHKIUMHA W W3y4CHHS UX CBOWCTB.
IIpuBoAUTHL NPpPUMEPHI JIMHEWHBIX 3aBUCHMOCTEW B
pEaJIbHBIX MPOIECCaX U SIBICHUSIX

[Toctpoenue rpaduka

JAUHEHHOW (DYyHKIMH.

I'padux pynxumM

y=|x]|

[loBTOpeHue u 06001IeHNE 6 [ToBTOpEHuE Bri0upaTh, IpUMEHATH OLIEHUBATH CIIOCO0ObI CPAaBHEHUS

OCHOBHBIX IIOHATHH U Yyucesl, BBIYUCICHUM, TPeoOpa3oBaHUN  BBIPAKECHUH,

MeTonoB  Kypca 7 peLIeHNs YpPaBHEHUM.

KJ'IaCCEt, obobmenne OcymecTBJISATH CAMOKOHTPOJIb BBITIOJIHAEMBIX 1€HCTBUI

SHaHH u CaMOITPOBEPKY pe3yJibTara BBIYUCJICHUH,
npeoOpa3oBaHUM, MOCTPOCHUH.
Pemiatey 3agayM W3 pEAIbHOM KU3HU, HNPHUMEHATDH
MaTeMaTH4YeCcKHe 3HAHUSA JIJI PEIICHUS 33/1a4 U3 JPYTUX
PEAMETOB.
PemaTth TeKcTOBBIE 3aJayHM, CPaBHUBAaTh, BbLIOUPATh
CIoCco0OBI pEIICHUS 3a/1a4u

102

OBILIEE KOJIMYECTBO
YACOB IIO [TIPOI'PAMME
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8 KUIIACC

HaumenoBanue pasnena

(Temnl) Kypca

KomuyecTBO
JacoB

OcHOBHOE

coJiepKaHue

OcHOBHBIC BUObBI ACATCIbHOCTH o6yqalonmxc;1
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Uucia )41 BBIYHMCJICHHS.

KBagpaTHbie KOpHU

15

KBanparnsiit
KOpEHb U3 4YHCJA.
[TonsiTue 00
UppalOHATBLHOM
yucne. JlecsaTuuHbie
npUOIIKEHUS
HppanmoHaIbHbIX
quces.
JlelicTBUTENbHBIE
yucia. CpaBHEHHE
JNEUCTBUTEIBHBIX
quces.

YpaBHeHHUE BUIa X
=a.

CaoiicTBa
apu(pMEeTHIECKUX
KBaIPaTHBIX
KOpHEM.
IIpeoOpazoBanue
YHUCJIOBBIX
BBIPAKCHUMH,
COJIepIKaIuX
KBa/IpaTHBIC KOPHU

®opMyJHpPOBATHL ONpeJeIeHue KBAaJpaTHOIO KOpPHS W3
quca, apu(mMeTHuyecKoro KBaJpaTHOTO KOPHSI.
IIpyMeHATH Onepanuio U3BJICUCHHS KBAJPAaTHOTO KOPHS

U3 YKCJIA, UCTOJIb3YS TPY HEOOXOIUMOCTH KAJAbKYJIATOP.
OueHuBaTh KBAJpPATHbIE KOPHU IENBIMH YHUCIAMU U
JECATUIHBIMH TPOOSIMH.

CpaBHUBATBL M YNOPSIA0YMBATH PAIMOHAIBHBIC U
MppalMOHaIbHbIE YKCIIA, 3alIHUCAHHBIE C MTOMOIIBIO
KBaJIpaTHBIX KOPHEM.

MceienoBaTh ypaBHEHHE X = @, HAXOAUTH TOYHBIE U
npuOIMKEHHBIE KOpHU TIpH @ > 0.

HccnenoBats CBOMCTBA KBAJIpPaTHBIX KOPHEM, IMPOBOJISA

YU CJIOBBIE SKCIIEPUMEHTHI C UCITOJIb30BAHUEM KaJIbKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUYECKUX KBAJPATHBIX
KOpHEHN; MPUMEHSTh UX JIJIs MPeoOpa30BaHMs BIPAKEHUH.
BoInoJHATH Npeodpa30BaHUs BBIPAKEHUN, COJIEPKAITUX
KBaJIpaTHbIE KOPHHU.

BripaxaTh nepeMeHHbIE U3 TECOMETPUIECKUX U (PU3NUECKUX
dhopmyi.

BouruucisiTh 3HaYeHUs1 BRIPAKEHUN, COJIepKaAITUX KBAIPATHBIC
KOPHH, UCTOJIB3Ys MTPU HEOOXOIUMOCTH
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KAJIBKYJIATOP.
HUcnoab3oBaTh B XO0A€ pEIICHUSA 3a0a4 DJIEMEHTAapHbIC

MNpCaACTaBJICHUA, CBA3AHHBIC C HpI/I6JII/I)K€HHI>IMI/I 3HA4YCHUAMMH
BCJIINYHH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

Yucna u
BBLIYMCIICHUS.
CrerleHp ¢ IICIBIM
[IOKa3aTeJIeEM

CrereHs ¢ eIbIM
[IOKAa3aTelIeM.
CranmapTHas 3a1mch
YyHpCIa.

Pa3smepbl  00BEKTOB
OKpY’KalolIero Mupa
(OT  BIEeMEHTapHbBIX

JaCTHII 10
KOCMHYECKHX
00BEKTOB),
JUTATEIIBHOCTh
IPOIIECCOB B

OKpYXaIoIIeM MHUpeE.
CBolicTBa CTEIIEHU C
LIEJIBIM ITOKa3aTelIeM

@®opMyIMPOBaTh ONpPeAeIeHNEe CTEIICHHU C LEIbIM
IIOKa3aTeJIEM.

IIpencraBiasiTh 3anuch OOJIBLIINX U MaJIbIX YUCEI B
CTaHJApTHOM BUJIE.

CpaBHMBATB 4KCJIa U BEIMYUHBI, 3AIIMCAHHBIE C
UCIoyIb30BaHueM crenenu 10.

Hcnonb3oBaTh 3a11MCh YUCEN B CTAHAAPTHOM BHJIE

JUISL BBIPAYKEHUS pa3MepOB OOBEKTOB, JJIUTEIBHOCTH
IIPOIIECCOB B OKPYXKAIOIIIEM MUPE.

D®opMyJIHPOBaTh, 3aNIMCHIBATH B CAMBOJIMYEeCKOH opme
1 WLIIOCTPHPOBATH NPUMEPAMHM CBOMICTBA CTENEHU C
LEJIbIM [TOKA3aTENIEM.

I[IpumeHsATHL CBOWCTBA CTENEHW IS TPeoOpa3oBaHUs
BBIPAKECHUM, COAEPKAIIUX CTEIECHU C LIEJIBIM ITOKa3aTEIIEM.
BbInoIHATL [JEMCTBUA C YMCIAMM, 3alMCAaHHBIMU B
CTaHJApTHOM BHUE (YMHOXEHUE, JICJICHUE, BO3BE/ICHUE B
CTCIICHb)
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AnreOpanyeckue KBangpaTHbii Pacno3sHaBare  KBaApaTHBIM  TPEXWIEH,
BbIpakeHUs. KBagpaTHbIi TPEXUJICH. YCTaHaBJIMBATh BO3MOKHOCTB €T0 PA3JI0KEHUS
TPEXWICH Paznoxxenune Ha MHOYKUTEJIN.
KBATPATHOTO PackiaabiBaTh HA MHOKUTEJIM KBAJAPATHBIN TPEXWIEH C
Tpexuiena Ha HEOTPHULATEIBbHBIM JUCKPUMHUHAHTOM
MHOXUTEIN
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AnreOpandeckue
BBIPKCHUSI.

AnreOpanyeckas Jpo0b

15

Anrebpandeckas
TPOOb.
Jlonmyctumeble
3HAYCHUS
MIePEMEHHBIX,
BXOJISIIINX B
anreOpandecKue
BBIPKECHMUS.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
npoou. CokpailleHue
npo0eii. CroxxeHue,
BBIYUTAHUE,
YMHOKEHHE u
JIeTICHHE
anredpandecKux
TpOOeii.
[IpeobpazoBanue
BBIPAKCHUMH,
COJIEpIKaIIIX
anreOpanyeckue
Ipodu

3anucbiBaTh  anreOpanyeckue  BBIPAKEHUS.
Haxoaute 001acTs onpeieneHus pauoHaIbHOTO
BBIPAKCHHUS.

BbINOJIHATE YUCIOBBIE INOJACTAHOBKM M BBIYMCJIATH
3HaYeHHe JpoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISATOpA.
dopMyJIHPOBaTH OCHOBHOE CBOWMCTBO ajreOpanyuecKkoit
JIpoOU U MPUMEHSITh €ro AJiA IpeoOpa3oBaHusl IpOOEH.
BbINOJHATH 1eiicTBHA C aNredpanyecKuMu ApoOsIMU.
IIpuMeHATH Npeo0pa30BaHUA BIPAKECHUN ISl PELICHUS
3a1ad4.

Boipaxkate mnepeMeHHble u3 Gopmyn (huUMUECKUX,
TCOMETPUUYECKUX, ONMUCHIBAIOIINX OBITOBBIC CHUTYAIIUHN)
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YpaBHEHUs U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBangpaTHoe
YpaBHEHHUE.
Henonnoe
KBaJpaTHOE
ypaBHenune. @opmyna
KOpHEHW KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemienne ypaBHEeHHUH,

CBOJISIIIUXCS K
KBaJIpaTHBIM.
[Ipocreiimue npoOHO-
parroHaIbHBIC
yYpaBHCHHHL.

Pentenue TeKCTOBBIX
3ala4 C TMOMOIILIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3naBaTh KBajpaTHbIC YPAaBHEHMUS.

3anuceiBaTh GopMyJIy KOpHEH KBaJpPaTHOTO YPaBHEHUS;
pelaTs KBaJApaTHbIe YPABHEHUS — IOJIHBIE U HETIOJHBIE.
IIpoBoauTs mpocTeiiine HCCJAeI0BAHMA KBaJIPATHBIX
YPaBHECHUM.

Pemiars ypaBHeHMs, CBOASAIIMECS K KBaJApaTHBIM, C
MOMOIIbIO TTpeoOpa30BaHUl M 3aMEHOW MEPEeMEHHOM.
Hao0uroaaTth M aHAIU3MPOBATH CBA3b MEXKIY KOPHAMHU

U K03 PUIEeHTaMU KBaIpaTHOT'O ypaBHEHUSI.
®opmyaupoBath TeopeMy Buera, a Takxe oOpaTHYIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI IS PEILICHHUS 3a]1a4.
PemaTh TekcTOBBIE 3aJaUM AIT€OPANYECKUM CIIOCOOOM:
NEePEXOAUTH OT CJIOBECHOU POPMYIIUPOBKH YCIOBUS 3aaUH
K alre0panyeckoi MoAenu MyTeM COCTaBICHUS YpaBHEHMUS,;
pelaTh COCTABIICHHOE YPaBHEHUE; HHTEPIIPETUPOBATD
pe3ymbTar.

3HAKOMMTBCS € HCTOPHE pPa3BUTHS anreOpbl
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JIunelinoe ypaBHEHUE
C IBYMS
IIEPEMEHHBIMH,  €I0
rpaduk,  NpUMEPHI
peleHns ypaBHEHUU
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHENHBIX YPaBHEHUU
C AByMs

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMHU.

Crpoutb Tpadukyd JHMHEHHBIX YpaBHEHW, B TOM YHCIE
HCIO0JIb3YS HM(POBBIE PeCypCHl.

Pazimyars napauiesbHbIe U IEPECEKAIOITUECS TPSMBIE T10

UX YPaBHECHHUSM.

Pemiath cucTteMsl ABYyX JTMHEWHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMH TIOJICTAHOBKOW U CIIOKEHMEM. Pemiarth
IIPOCTENIINE CUCTEMBI, B KOTOPBIX OJHO
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EPEMEHHBIMH.
[Ipumepsl pereHus
CUCTEM

HCJIUHEHNHBIX
YPaBHEHUN C IBYMS
MIEPEMEHHBIMU.
I'paduueckas
HHTEpIIpeTalus
yYpaBHEHUS C JABYMS
IIEPEMEHHBIMU u
CHUCTEM  JIMHEHMHBIX
YpaBHEHUM C JABYyMS
MIEPEMEHHBIMU.

Pemenne TeKCTOBBIX
3aJlad C IIOMOIIBIO
CUCTEM YpaBHECHUI

W3 YPABHECHUU HE SIBIIACTCS JIMHEHHBIM.

IIpuBoauTH rpadpuYeCKy0 HHTEPNPETALMIO PEUICHUS
YpaBHEHMUS C IBYMS IEPEMEHHBIMU U CUCTEM YPABHEHHUI
C ABYMsI IIEPEMEHHBIMM.

Pemars TeKCTOBBIE 3a0a4H aﬂre6pquCCKHM crrocobom

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YucioBwie
HEPABEHCTBA U UX
CBOMWCTBA.

HepaseHncTBo ¢ ogHOM
IIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHON H©  HUX
peuienue. Cucremsl

@®opMyJHpPOBATHL  CBOWCTBA  YHCIOBBIX  HEPABEHCTB,

WJUTIOCTPUPOBATH UX HA KOOPAMHATHOM NPSIMOU, J0KA3bIBATH
anredpanyecKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUS 3a]1a4.
Pemiarp JyiMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW,
M300pakaTh perieHUe HEPaBEHCTBA HA YMCIIOBOU MPSIMOM.

PemaTh cucTeMbl JMHEHHBIX HEPABEHCTB, H300pa)kaTh
pELLIEHUE CUCTEMBI HEPABEHCTB HA YHCIIOBOU IPSMOU
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JIMHEWHBIX HEPABEHCTB
C OJIHOM TEPEMEHHOU
u ux pELICHUE.
N3o0pakenne
pelmeHns JIMHEHHOTO
HEPABEHCTBA M  HUX
CHUCTEM Ha YHCIIOBOM
IPAMON
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OyHKINH.

OCHOBHBIE TTOHATHUSA

[TonsiTie  QyHKIMH.
Ob6unactb

OTIpe/ICTICHUS u
MHOKECTBO 3HAYECHUU
bynkuun.  CriocoOsl
3aJaHusl  (DYHKIIMIA.
['paduxk GhyHKIUH.
CpoiictBa  (pyHKIIHH,
UX OToOpaxeHue Ha
rpaduke

Hcnoab3oBath PyHKIIMOHAIBHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

BoruuciasaTs 3HaveHusi (QYHKIOUHN, 3aTaHHBIX
dbopmynamu (Mpy HEOOXOIUMOCTH HUCIIOIB30BaTh
KaJIbKYJISITOP); COCTABJISATH TA0THIbI 3HAYEHUIH

(GYyHKITUH.

Crpouts 1mo ToYkaM rpaguku (QyHKIUI.
OnuceiBaTh CBOMCTBA (DYHKIIMH HA OCHOBE €€
rpauyecKoro npeacTaBICHusI.

Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHUHOJIOTHIO
CHUMBOJIUKY.

HccnenoBarb npumepsl rpa@ukoB, OTpa)KarolMX pealbHbIE
IIPOLIECCHI U SIBJICHHUSI.

IIpuBOAUTH NPUMeEPBHI POLIECCOB U SIBJIECHUN C 3aJaHHBIMU
CBOWCTBaMHU.

Hcnoab3o0BaTh KOMIbIOTEPHbIE MPOrPAMMBbI
JUTSI TTIOCTpOEHUs TpadUKOB (PYHKIINI U U3yUeHHUSI
UX CBOWCTB
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OyHKIWH.
YucnoBbie QyHKITUH

Urenune u
MIOCTPOEHUE
rpaduKoB  (PYHKIIHMA.
[Ipumepsr rpadukoB
dyHKIM,
OTpaKAIOIINUX
peanbHbIE IPOLIECCHI.
DyHKIWH,
OTHCHIBAIOLIHE
MNpsMYI0 U OOpaTHYIO
MPOIMOPLIMOHAIIbHBIE
3aBHCHUMOCTH, ux
rpauKy.
I'padux pynxuum y
=X
OyHKIMA
y=x4y=x,

=vx, y =

y lxf

rpadguueckoe
pelIeHNne ypaBHEHU N
Y CUCTEM YpPaBHECHUIN

Haxoauth ¢ noMombio rpaguka QyHKINNA 3HaAYCHUE OAHON
M3 pPACcCMAaTpPUBAEMBIX BEIMYMH IO 3HAYECHUIO Jpyrou. B
HECJIOKHBIX CIIy4asX BbIpakaTb (GOpmMyJIOd 3aBHCHUMOCTD
MEXK1Yy BEJTUYNHAMMU.

OnucbIBaTH XapakTep U3MEHEHUS OTHOW BETUYUHBI

B 3aBHCUMOCTM  OT  U3MEHEHHUS  JIPYTOW.
Pacno3naBathb BUIbI U3Yy4aeMbIX (DYHKIIHIA.

Ioka3bIBaTh CXeMaTHY€CKHU IT0JI0KEHUE HA KOOPAUHATHON
miockocTd TpadukoB QyHKumit Buma: Y = X2,y = X5,y
= \/xa Yy = | X |

HUcnoab3oBarh ¢dyHkuuonasbHO-rpaduyeckmne
NpeACTABJICHUS I PELICHUS U UCCIIEIOBAHUS YPABHEHU

Y CUCTEM YPaBHEHHI.

I[IpumensaTh HM(pPPOBHIE pecypchl 7S TOCTPOCHUS TPaUKOB
byHKIUH
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JACOB 1O
[TPOITPAMME

[TopTopeHue 1 0bo0Omenue 6 TloBTOpeHHe Brei0upaTh, NPpUMEHATH, OLEHUBATH CIIOCOObLI CPABHEHMS
OCHOBHBIX ITOHSTHUI YuUCeNl, BBIYUCICHUN, TPeoOpa30BaHUM BBIPAKEHUH, pEIICHUS
U METOJOB KYypCOB YpaBHECHUI.
7 m 8 KIaccos, OcyiecTBJIASATh CAMOKOHTPOJIb BHITIOTHAEMBIX JICHCTBUM U
0000IICHNIE 3HAHNH CaMOTIPOBEPKY pe3yJIbTaTa BEIYUCICHHUH, TPEoOpa30BaHUT,
IIOCTPOCHUM.
Pemats 3amauyum U3 peajibHOW KU3HH, NMPUMEHATH
MaTeMaTU4YECKHUE 3HAHUS JIsl PEIICHUs 3a7a4 U3 IPYTHUX
pEAMETOB.
Pematb TekCTOBbIC 3aJa4W, CpPaBHUBaTh, BbIOMPATH
CIOCO0OBI PEIICHUA 3a/1a4n
OBIIEE KOJIMYECTBO 102
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9 KUIACC

HaumenoBanue pazaena
(Temsl) Kypca

KomuyecTBO
4acoB

OcHOBHOE

cojiepKaHne

OcHOBHBIE BUBI JICATEIIBHOCTH 00YyYaIOIIUXCS

32




Uucia 1 BBIYUCIICHUA.
JIeMCTBUTENBHBIC YHCIIA

11

ParnmmonaneHbBIE 4YHCIIA,

HMppalroHaIbHbIC
YyHucila, KOHEYHBIE H
OECKOHEUHEBIC
JNeCATUYHBIC  JPOOH.
MHO0XeCTBO
JICCTBUTEIBHBIX
YHCEeI;
JICUCTBUTEIBHBIC
qyucia KaK
OECKOHEUHBIC

JNECATUYHBIE  JTpOOH.
B3anmuo

OJIHO3HAYHOEC
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX

Yuceql U MHOXECTBOM
TOYEK KOOPAMHATHOU
npsiMmoid. CpaBHEHHE
JeUCTBUTEIBHBIX YHUCEIL,
apupMETHIECKIE

Pa3BuBaTh mNpeACTaBJEHHUSI O YHUCIAX: OT MHOXECTBA
HATypaJIbHBIX YUCEIT 10 MHOXKECTBA JCHCTBUTEIBHBIX YUCEIL.
O3HAKOMHUTBCSI C  BO3MOXHOCTBIO  MPEICTABICHUS
JNEUCTBUTEILHOTO YHCJIa KaK OECKOHEYHOH JeCITUYHOU
npoou, NPUMEHATH JECSITUYHBIC NPUOIHKEHUS
pallMOHANIBHBIX W UppalUOHAIBHBIX yucesl. M300paxarh
JNEUCTBUTEJBHBIC YMCIIa TOUKAMH KOOPAUHATHOU IPSMOU.
3anuchIBaTh, CPAaBHUBATH U YHOPSAA0YHBATH
JIEUCTBUTEJIbHBIC YUCIIA.

BbINoOJHATH, coYeTass YCTHbIE M NMHUCHMEHHBIC MPHUEMBI,
apudpMeTnvecKue 1eficTBU C PallMOHAIBHBIMU YUCIIAMU;
HAXOAMTh 3HAYCHHUS CTEIICHEUN C LEIbIMU NTOKA3ATENAMU U
KOPHEHN; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKCHUM.
I[HosryyuTs nmpeacraBjaeHue 0 3HAYUMOCTH

JNEUCTBUTEIBHBIX YUCET B IPAKTUYECKON JIESITETbHOCTH
YEJIOBEKA.

AHAJIM3MPOBATH U JeJaThb BbIBOJAbI O TOYHOCTH
IpUOITHNKEHUS IEHCTBUTEILHOTO YKCa IPY PEIICHUN

3aaad.

OKpyrasiTh 1eMCTBUTEIIBHBIE YNCIIA, BHINOJIHATH NPUKHAKY)|
pe3yJIbTaTa BEIYUCICHUM, OLEHKY 3HAYCHUN
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NEeUCTBUSI C
JIEVCTBUTEIbHBIMU
YUCIIaMHU.
[TpubamxenHoe
3HAYCHUE BEITMYUHEI,
TOYHOCTb
NPUOJINKEHUS.
OkpyriieHue 4Yuncel.
[Ipukunaka u oreHka

YHCJIOBBIX BBIPAKECHUH.
3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTUS MaTEMATUKHU

PE3YyIBTAaTOB
BBIYUCIICHUN
YpaBHEHMS U HEPABEHCTBA. 14 Jluneitnoe ypaBuenue. | OcBauBaTh, 3alIOMHHATH M IPUMEHATH rpaduyecKkue
YpaBHEHHd € OJIHOH Pemenne ypaBHeHWid, | METOABI IPU PEIICHUM yPaBHEHWH, HEPABEHCTB U HX
MIEPEMEHHOU CBOJISIILIUXCS K | CHUCTEM.
JIMHEWHBIM. Pacno3naBaTrp 1enbie U JOpOOHBIE  ypaBHEHUS.
KBaznparHoe Pemiarh JiMHelHbIe W KBAJApaTHbIC YPABHEHMHS,
ypaBHeHue. PeIIeHNe | ypappenus, CBOAIIIMECS K HUM, IPOCTEHIIIE IpoGHO-
YpaBHCHUH, palMOHAJIBHBIE YPABHEHHS.
CBOIALLUXCS K
IIpennaraTs BO3MOXKHBIE CLIOCOOBI PEILIEHUS TEKCTOBBIX
KBaJPaTHBIM.
3a1a4d, 00CykAaThb MX M pewmiaTb TEKCTOBBIE 3a/1a4
buksanpartssie

ypaBHeHus. [Ipumepsl
pEeLIeHUsT ypaBHEHUMU
TPETbEN U YETBEPTOU
CTEIICHEU

Pa3HBIMHU CITOCOOAMH.
3HAKOMHTBCS C HCTOPHEI Pa3BUTHI MaTEMATUKA
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pa3ioKEHUEM Ha
MHOKHUTEJIH.

Pemenue

JTpoOHO-
palMoOHANIbHBIX
YPaBHEHUM.

Pemenne  TEKCTOBBIX
3a1aq
anredpanyecKkum
METOJIOM
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YpaBHEHUsT W HEPABEHCTBA.
Cucremsl ypaBHEHUM

21

VYpaBHeHue ¢ JBYMs
MIEPEMEHHBIMU U €TO0
rpaduk. Cucrema
JIBYX JIMHEUHBIX
YPaBHEHUN C JByMs
MIEPEMEHHBIMU U €€
pemrenne.  Pemenue
CUCTEM JBYX
YPaBHEHUM, OJIHO U3
KOTOPBIX JIMHEWHOE, a
JIpyroe  —  BTOpOW
CTETICHHU.
['padpuueckas
UHTEpIIpETalUs
CUCTEMBI YPABHEHUM C
JIBYMsI N€PEMEHHBIMHU.
Pemienne TekCTOBBIX

OcBauBaTh M NPUMEHATb [IPUEMbI PEIICHUS CHCTEMBI
JBYX JHUHEMHBIX YPaBHEHHH C JIByMS MEPEMEHHBIMU U
CUCTEMBI JIByX YpaBHEHHi, B KOTOPBIX OJHO YpaBHEHHE
HE SBIISICTCS TMHEUHBIM.
Hcnoan3oBarh byHKIIMOHaTBHO-TpaduIecKre
NPECTABICHUS JJIs1 pellleHUs] M UCCJIeJ0BAHUSl YPaBHEHHI
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pellaTh UX
anredpandecKkuM crmocoOoOM: MepexoauTh OT CIIOBECHOU
(GbOopMYIIUPOBKHU YCIOBUS 3a/1a4i K alre0panyecko Moaenu
IIyTE€M COCTaBIICHUS CHCTEMbI YPaBHEHHI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPEeTHPOBATH
pe3ynbTarT.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

3a/1a4 aNreOpanvyecKum
crocooom
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YpaBHEHUS U HEPABEHCTBA.
Hepasenctra

20

YHucnoseie
HEpPAaBEHCTBA U HX
cBoucCTBA. JInHEHBIE
HEPABEHCTBA C OJHOMU
MEPEMEHHON M HX
pemenne. CucTeMbl
JTIMHEWHBIX
HEPABEHCTB C OJHOM
MEPEMEHHON M HX
pEIICHUE.
KBagpaTHsbie
HEpPAaBEHCTBA U UX
pElLICHUE.
['paduueckas
UHTEpIIpeTausl
HEPABEHCTB U CUCTEM
HEPABEHCTB C JABYMS

Yurarth, 3aNUCHIBATH, MOHUMATh, HHTEPNPETHPOBATH
HEPABEHCTBA; HCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHUIO.
BoInosHATH peoOpa3oBaHsl HEPABEHCTB, HCMOJb30BATh
JUIs TpeoOpa3oBaHUsl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JMHEMHBIE U KBaJpaTHbIC HEPABEHCTBA.
Pemiartb JnMHEVWHBIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
HEPABEHCTB,  CHUCTEMbl  HEPABEHCTB,  BKIIOYAIOIIUX
KBaJIpATHOE HEPABEHCTBO, M pEHIaThb HX; OO0CYXKIATH
MTOJIYYEHHBIE PEIICHUS.

HN300paxkaThb pericHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
Ha YUCJIOBOW MPSIMOM, 3alMCBhIBATH PEUICHHUE C MTOMOIIBIO
CHMBOJIOB.

Pemath KBa/ipaTHBIC HEPABEHCTBA, UCIIOIB3YS I'pauIeCKUe
MPECTABJICHUS.

OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PEIICHUN

Pa3JINYHbIX 3aaa4, B TOM YHCJIC IIPAKTUKO-

WEHTHUPOBAHHBIX
NepeMEHHBIMU OPHCHTHPOBA
OyHKINHT 20 Pacno3naBath  BUABI  U3y4aeMbIX  (QYHKIIUN;
KBagpaTtnunas
WLTIOCTPUPOBATHL  CXeMATHYECKH,  OOBSICHATH
byHkuus, ee rpapuk u .
. pacmooKeHne Ha KOOPAUHATHOH MJIOCKOCTHU rpapuKoB
cBorictBa. [lapabomna, K
KOOPJIMHATHI BEPITUHBI .
gynxumii Buma: y =kx, y =kx+b,y= _ y=x

napaboJibl, OCh

X
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CUMMETpUHU Mapabobl.

I'paduku hysKImii:
y = kx, y = kx
+ b,
k
y= -
X
y=x,y=
X3,y
=X
y=|x]|

=2y =Vx, y =

Y | x | B 3aBUCHUMOCTH OT 3HaYeHHUN KO3(PPUIINEHTOB;
OIMCBIBATh UX CBOWCTBA.

Pacno3HaBarp  KBaJpaTHMUHyl0  (QyHKIMIO IO
¢opmyne. IlpuBoaMTHL NpHUMEPBI KBAJIPATUYHBIX
3aBUCHUMOCTEHl M3  pealbHOM  JKW3HH, (DU3HKH,
reoMeTpud. BbIgBJASATH U 000011aTh OCOOEHHOCTH
rpaduka KBagpaTudHON QyHKIMK Y = ax? + bX + C.
Crpouts u wu300paxarb cxeMaTHdecku rpaduku
KBaIpaTUYHBIX (QYHKUMH, 3aJaHHBIX (opMyIamMu Buaa y =
axt,y=ax?+q,y=a(x+p)3y=ax’+bx+c.
AHaJIM3UPOBATH M NIPUMEHSATH CBOMCTBA U3YYEHHBIX
(GYHKIMI 7151 X TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO

U (POBBIX PECYPCOB
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Yuc10BbIE
MOCJIEI0OBATEIHLHOCTH

15

IloHsaTHE  YMCIIOBOM

MOCJIEI0BATEILHOCTH.
3anaHue
MIOCJIEI0BATEIBbHOCTH
PEKypPEHTHOU
dbopmyoit u
dbopmynoi n-ro
YJIeHA.

Apudpmernueckas u
reOMETpUYECKast
IIPOrPECCUMN.

®opmyJibl N-TO YJIeHa
apudpmMeTHIeCKOM

OcBauBaTh H INPUMEHATDb MHICKCHEBIC 0603Ha‘{CHI/IH,
CTPOUTDH PE€YECBLIC BLICKA3bIBAHUSA C UCIIOJIb30BAHUEM

TEPMUHOJIOTHH, CBSI3aHHOM C OHSTHUEM
MOCJIEIOBATEIHHOCTH.
AHAJIU3UPOBATH bopmymy n-ro YJieHa

IIOCJIEI0BATEIBHOCTH UM PEKYPPEHTHYIO (popMyiy M
BBIYMCJIATH WICHbBI MOCIEIOBATENIbHOCTEN, 3a1aHHBIX
3TUMU (HOpMyJIaMHU.

YcranaBiauBarhb 3aKOHOMEPHOCTb B  IIOCTPOCHHU

IMOCJICAOBATCIIBHOCTH, CCJIU BBIITUCAHBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.

Pacno3naBath apuQMETHUECKYI0 U T'€OMETPUYECKYIO

IPOrPECCHH MPHU PA3HBIX CIIOCO0AX 3aqaHUsl.
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U  TEOMETPUYECKOU
MIPOTPECCUI, CYMMBI
MEpPBBIX N  YJICHOB.
N3obpaxkenue
YJICHOB
apu(pMeTHYecKon U
F€OMETPUYECKOU
MPOTPECCUN TOYKAMU
Ha KOOPAWNHATHON
IIJIOCKOCTH.
JInHeHbIN u
DKCIIOHEHIIMAJIbHBIN
pOCT.

CioHBIE IPOLIEHTHI

Pemarp 3amaun ¢ ucnonb3oBaHueM (Gpopmyr N-ro 4ieHa
apu(pMETUYECKON U TEOMETPUIECKOUN TPOTrpecCcHii, CyMMbI
MIEPBBIX N YJIEHOB.

HN300pakaTh 4ieHbI NOCIEIOBATEIIBHOCTH TOYKAMH Ha
KOOPJIWHATHOM TNIOCKOCTH.

PaccmarpuBars npuMepbl NpPoUECcCOB U SABJICHUH U3
pEAIbHON KWU3HU, WUIIOCTPUPYIOLIUE W3MEHCHUE B
apu(MeTHYecKol  Mporpeccur, B  T'€OMETPUUYECKOU
IPOrpEeCCHU; U300paKaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaguyecku.

PemaTh 3a1aum, CBSI3aHHBIC C YHCIOBBIMHU
MOCJIEIOBATEIHLHOCTSIMH, B TOM YHCJIE 33/1a4U U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM U(PPOBBIX TEXHOJIOTHIA
(9MEKTPOHHBIX TAOIUIL, TPAPUIECKOTO KAJbKYJISTOPA U T.I1.).
PemaTh 3a1a41 Ha CJIOKHBIE TPOIICHTHI, B TOM YHCIIC 3aa91
U3 peaTbHOU MPAKTHUKH (C HCIIOIb30BAHUEM KAIBKYJISATOPA).

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH
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[ToBTOpCHNE, 000011IeHHE,
cHUCTEMaTU3aIUs 3HAHUI

18

Yucna 1 BEIYMCICHUS
(3amuch, CpaBHEHHUE,
NEeUCTBUSI C
JICUCTBUTECIbHBIMH

YHUCJIaMH, YHCIIOBas
npsMas; MPOIEHTHI,

OnepupoBaTh NMOHATHSAMH: MHO>KECTBO, ITOJIMHOKECTBO,
OTepalry HaJ MHOXECTBaMU; MCMOJIB30BaTh Irpaduueckoe
NpeACTaBICHUE MHOXECTB JJIsl ONUCAHUS pealbHBIX
IPOIECCOB M SIBICHUMN, MPU PEIICHUU 3a]ad U3 APYTUX
y4eOHBIX MPEIMETOB.

AKTyaIu3uMpoBaThb TEPMHMHOJIOTHI0O W OCHOBHbIE

OTHOLICHUA, AEMCTBUS, CBA3aAHHbIE C YHNCJIAMM: HATYPAIBHOE YUCIIO,
Hponopuuny, IIPOCTOE ¥ COCTAaBHOE YHUCIIA, AEITMMOCTh HATYPAJIbHBIX
OKpYTJICHHE,

Yy Cell, MPU3HAKYU JEITMMOCTH, 1IEJ0€ YUCII0, MOAYJIb YHCIIA,
puOIMKEHHE,

OIICHKA; pelleHne
TEKCTOBBIX 3aja4
apu(pMETHIECKUM
croco0Oom)

OOBIKHOBEHHAsI U JECATHYHAs JIpOOH, CTaHAAPTHBIA BUJ
yucia, apupMeTHYECKUl KBapaTHbIA KOPEHb.

BbInoJgHATH AeiicTBHUS, CDABHUBATH M YIIOPSA/I0YUBATH
YyuClia, MPEICTABIATh YHACIA HA KOOPJAMHATHOU MPAMOM,
OKpPYIJISITh YHMCJIA; BBIMOJHATH NMPUKHAKY M OLEHKY
pe3yJibTaTa BEIYMCIICHUM.

Pemath TekcTOBBIE 321a4M ApUPMETUUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoACpKalIie MPOLCHTHI,
JOJIM, YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpEMsI — PAacCTOSHME, 1I€HA — KOJUYECTBO — CTOMMOCTD,
00beM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh TPYJA.
Pa3ouparsp peanbHbIe KU3HECHHbIE CUTYalHH,

(opmyanpoBaTh UX Ha SI3bIKE MATEMAaTHKH,
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HaXo0AUTb PCIICHUC, IPUMCHIAA MaTeMaTHYEeCKUI arrapar,

HHTEPIPETHPOBATH PE3yJIbTaT

AnreOpanveckue
BBIPKCHUS
(mpeobpa3zoBaHue
anreOpanyecKux
BBIPAKCHUMH,
JOITyCTUMBbIE
3HAYEHMUS])

OnepupoBatb TNOHATUSIMM. CTENEHb C  IEJBIM
nokasareyieM, apuMeTHUeCKuil KBaJIpaTHBIA KOpPEHbD,
MHOTOYJIEH, anreOpanyeckass  JIpoOb,  TOXIECTBO.
BbINOJHATH OCHOBHBIE J€HCTBUS: BBIMOJIHATH PACYETHI
no ¢opMmynaMm, TpeoOpa3oBBIBaTh Iejble, JIPOOHO-
pallMOHAJIbHBIC BBIPAXKEHUSI M BBIPAKEHUS C KOPHSIMHU,
peaIM30BBIBATH PA3JIOKEHUE MHOTOUYJICHA Ha MHOYKUTEIH,
B TOM 4YHCJI€ C HCMOJb30BaHUEM (GOPMYT Pa3sHOCTH
KBaJpaToOB U KBaJApaTa CYMMbI U Pa3HOCTH; HaXOJAUTh
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JONyCTUMbIE  3HAYEHWs] MEPEMEHHBIX s JApOOHO-
PAlMOHAIIBHBIX BBIPAKEHUM, KOPHEH.

MoaeaupoBaThb ¢ MOMOIIBIO (YOPMYIT peabHbIE MTPOIECCH U
SIBIICHHUSI

DOyHKIUU
(moctpoeHnue,
CBOMCTBA M3Yy4YECHHBIX
bynximii;
rpaduueckoe
pELICHUE YPABHEHUN U
HX CUCTEM)

OnepupoBath noHATUSIMU: QYyHKIMS, TpaduK QyHKIUY,
HyTd  (QYHKIUH, T[POMEXKYTKH  3HAKOMOCTOSHCTBA,
IPOMEXYTKHA BO3pacTaHusi, yObIBaHUs, HauOoJbllee U
HauMEHbIlIee 3HAYCHUsI (PYHKIIUU.

AHAJIM3MpPOBATh, CPAaBHMBATH, O00CY:KIaTb CBOWCTBA
(GyHKUUNA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATUSIMU: TIPSIMas MPOTIOPIIMOHATBHOCTD,
oOpaTHasi MPOMOPIMOHAIBHOCTh, JUHEHHAs (QYHKIHS,
KBaJpaTUyHas byHKUMA, napabona, runepOona.
HUcnoab3oBars rpaguku U1 ONPEACICHUS CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JIsl PEeIlIeHUs 3a71a4 U3 APYTrux
y4eOHBIX MTPEIMETOB U PEANTbHON KU3HU; MOIEJIMPOBATDH C
OMOIIbIO TPAaQUKOB pealibHble MPOLECChl M  SBICHUS.
Boipa:xkath GopmMyaMu 3aBHCHMOCTH MEXAY BEIUYUHAMU

OBIIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME

119
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