[Tpunoxenue

K OCHOBHOM 00pa3oBaTesIbHOM
porpaMme OCHOBHOT'O OOIIIEro
oOpa3zoBaHuUs

MAOY COII Ne 18

PABOYAS [TPOTPAMMA
y4eOHOTO TIpeaMeTa
«AJareodpa»

YpOBEHb OCHOBHOT'O O0IIEro 00pa3oBaHUs

Exarepun0ypr, 2023



PABOYASA TIPOT'PAMMA YUEGHOTI' O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsIeTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHUS:
OHa 00ecreynBaeT M3y4YeHUE APYTUX AUCHUIUIAH, KaK €CTECTBEHHO-HAY4YHOTO, TaK U
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl IPOAOIAKEHUST 00pa30BaHUS U
B I[IOBCEJHEBHOM ku3HU. Pa3zBurne y oOydarommxcss HAay4YHBIX MPEACTABICHHM
0 TIPOMCXOXKIEHUU W CYIIHOCTH anreOpamdecKkux aOCTpakKIuii, Croco0e OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBIICHHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYECKOro MOJCIMPOBAHUSI B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB MBIIUICHHS, HEOOXOIMMBIX
JUTS1 aJlaliTallid B COBpEMEHHOM Iu(poBoM oObiiecTBe. M3ydueHue anreOpsl ooecreunBaeT
pa3BUTHE yMEHHUsI HaOJ0/aTh, CpPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyIUpoBaTh yTBepxkAcHUA. (OCBOeHHME Kypca anreOpbl
0o0ecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIIICHUS OOYYaloIMXCs: OHU HCIOIb3YIOT
JNETyKTUBHBIE W WHIAYKTUBHBIE paCCyXIeHUsA, OO0O0OIIEHNE W KOHKPETU3AIHUIO,
abcTparupoBanue u aHanoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSTENIbHOU JIESTEILHOCTH O0YYarOUIUXCs, TTO3TOMY CAMOCTOSITEILHOE PElICHUE
3a/1a4 SBJISETCA pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» ajii OCHOBHOI'O OOIIETO
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHUU:
«Hucna v BEIYUCICHUSNY, « AJTeOpandecKue BEIPAXKECHUS», « Y paBHEHUS U HEPABEHCTBAY,
«Dyuknuny. Kaxnas u3 3THUX COAEPKATEIbHO-METOJIUYECKUX JIMHUNW pa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJECUCTBYS C APYTMMH €ro JUHUSIMHU.
B xozne uzydyenus: yueOHOTO Kypca 00yqaronuMcs MPUXOIUTCS JJIOTUYECKU PACCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W € 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPBHIE OCHOBBI JIOTHKHU, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jielax MaTeMaTUYeCKOro O0pa3oBaHUS U CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYalONMMHUCA OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYE€CKOTO  S3bIKA.
ConepxaTeIbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOT0 Kypca « Anredpay sBiseTcs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve muHUN «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIEro
U3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBINUICHUs, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  aNTOPUTMAMHU, a TakKke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TTOBCEIHEBHOM IKU3HH.
Pa3BuTre MOHATHSA O YMCIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO
C palMOHAIILHBIMU U HPPAIMOHAIBHBIMUA YWCIaMU, (HOPMHUPOBAHUEM IIPEICTABICHUN
O JIECTBUTEILHOM YHCIJIE. 3aBEpPIICHUE OCBOCHHS YHUCIOBOM JIMHUM OTHECEHO
K cpesiHeEMY 0011IeMy 00pa30BaHUIO.



ConepxaHue ABYX alreOpandyeckux JUHUM — «AJreOpandeckue BBIPAXKECHUS» U
«YpaBHEHUsI U HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHHUIO Yy OO0yyaroumxcs
MaTEMaTUYECKOro arrapaTa, HeOOX0IUMOTO JIJIsl pEIIEHUS 3a]]a4 MAaTEMATHKHU, CMEXKHBIX
IpEeIMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOro 0OILEro
oOpa3oBaHMs y4eOHbIII MaTepuan TpylNIUPYETCsl BOKPYT PALMOHAJIBHBIX BBIPAXKEHUM.
AnreOpa [E€MOHCTPUpPYET 3HAUYEHHME MATEMaTHKH KaK s3bIKa Ui HOCTPOECHUS
MaTeMaTHYECKUX MOJEJIE, ONMCaHUs MPOLIECCOB U SIBICHUN peaibHOTO Mupa. B 3anaun
0o0y4eHHs anredpe BXOIAT TaKKe JTajJbHEHIIEe pa3BUTUE AITOPUTMUYECKOTO MBIILIIEHUS,
HEOOXOIUMOT0, B YACTHOCTH, JI7Is1 OCBOCHHSI Kypca HH(OPMATHKH, ¥ OBJIJICHUE HaBBIKAMHU
JNENYKTUBHBIX paccyxaeHuil. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHSI, CIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUECTBY.

Copepxannie (QPyHKIMOHAIBHO-TpaUUECKOW JMHUHM HAILEJICHO Ha TMOJIyuYeHHe
oOyJaromuMucs 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIEH MaTeMaTHUYecKOW MOJAeNn
JUIsL OTNIMCAHMUS U UCCIIEJOBaHUS Pa3HOOOpPAa3HBIX IMPOLIECCOB U SBJIEHUN B MPUPOAE U
obmectBe. M3yyeHue marepuana CrocOOCTBYET PA3BUTHUIO Y OOYYAIOIIMXCS YMEHUS
UCII0JIB30BATh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, rpapuuecKre, BHOCUT BKJIaJ] B (JOPMUPOBAHUE IPEICTABICHUN O pOJIU
MaTE€MaTUKHU B Pa3BUTUU LUBWIN3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercsa ydeOHbI Kypce «Anredpay,
KOTOPBIM BKJIKOYAECT CIEAYIOIIME OCHOBHBIE paslensl coiepkaHus: «Yucna u
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKEHUSD, «YPABHEHHSI U HEPABEHCTBA,
«DYHKIUW.

OO1iee 4YMCIO YacoB, PEKOMEHJOBAHHBIX I H3Yy4YeHUs YydeOHOro Kypca
«Anredpay, — 306 wacoB: B 7 wiacce — 102 yaca (3 daca B Henmenwoo), B 8 kimacce —
102 ygaca (3 yaca B Henedro), B 9 kinacce — 102 yaca (3 yaca B HeZIEIIO).

COAEPKAHUE OBYUEHUSA

7 KIIACC
Yucaa 1 BbIYUCICHUSA

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucu apodei K
npyroi. IloHsATHME panMOHAIBHOTO 4YHUCHA, 3alUCh, CPABHEHHE, YIOPSIOYMBAHUE
palMoHaIbHBIX uHced. ApupMeTHUYecKHe AEUCTBUS C pallMOHAJIbHBIMU YHCIIAMHU.
Pemienue 3a1a4 u3 peaabHOM NMPAKTUKKU HA YaCcTH, Ha IPOOH.

CreneHp C HaTypaJbHbIM TIOKa3aTelieM: ONpeJeNieHne, Mpeodpa3oBaHue
BBIpQXEHUI Ha OCHOBE OMNpEeNieHus, 3amuch OoyblMX uucen. [IpoiueHThl, 3amuch
IPOLIEHTOB B BHJE JIpoOM W ApoOM B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3aJayu Ha
IPOLICHTHI, PEIIEHUE 33]1a4 U3 PEAIbHOW MMPAKTHUKH.

[IpuMeHeHre MPU3HAKOB JIEITUMOCTH, Pa3I0KEHHE HA MHOMXUTENH HATYPaJIbHBIX
quced.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.



AnredOpanveckue BbIPasKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHS C NEpeMeHHOU. JlomycTumeble
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BHUJE
dopmynbl. Beraucnenuss mo dopmynam. I[Ipeobpa3oBanrne OyKBEHHBIX BBIPaXKECHUH,
TOKJICCTBEHHO PaBHbIC BBIPAXXECHUS, IIPaBUiIa MpeoOpa3oBaHUsl CyMM M MPOU3BEACHUIA,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoONCTBa CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

OpHounensl u MHorowieHbl. CreneHb MHorousjaeHa. Clo)XKeHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMYJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapar paszHocTu. DopMyiia pasHOCTH KBajparoB. PasznokeHne MHOIOYICHOB
Ha MHOKHTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUS, TMpaBWiia TpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUIIBHOCTDH YPaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
peleHne JHMHENHBIX ypaBHEHUW. (COCTaBICEHHE YpPaBHEHUW IO YCIOBHIO 3aJayM.
Pemenne TeKCTOBBIX 3a7a4 C MOMOILLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH € JIByMs MEpeMEHHbIMU. PellieHne cucteM ypaBHEHHM CrIocOOOM
ITOJACTAaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 C HOMOIIBIO CUCTEM YPABHEHUM.

DOyHKIMHA

KoopanHara Touku Ha npsaMoid. UUcIoBbIe TPOMEKYTKH. PaccTosiHuE MEXK Y IBYMSI
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. YreHue
rpagukoB peanbHbIX 3aBucumocTeil. [lonstue ¢pynkuuu. I'padux pynkumnu. CBoiicTBa
bynkuuii. Jluneitnas yukmus, e€ rpaduk. ['paduk dynkuuu y = |x|. I'paduyeckoe
pELIEHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KVIACC
Yucsa 1 BbIYUCICHUS

KBagpatserit kopers u3 uncia. [lousitue 06 upparmonaibHOM yncie. JlecsiTuaHbie
NpUODKEHUsT UppaluoHaibHbIX yucend. CBoWcTBa apu(METHUUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPeoOpa30BaHUI0 YHUCIOBBIX BHIPAXKEHUN U BHIYHCICHUSIM.
JlencTBUTENbHBIE YUCIIA.

Crenens ¢ 11ebIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKMCh YKCIA.

AJuredOpanvecKkue BbIpasKeHUs
KBanpaTtublii TpéXwieH, pa3joKEHUE KBaJApPaTHOrO TPEXUJeHa HAa MHOXKUTEIH.
Anre0Opanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTaHKE, YMHOKEHUE, JIEICHNE anre0pandeckux qpooeil. ParmonanbHbie BRIpaXKESHUS
U uX npeodpa3oBaHme.



YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEW KBaJIpaTHOrO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHeHUH, CBOISAIINXCSA K JIMHEWHBIM M KBagpaTHbIM. [Ipocrenmme
JTpOOHO-palMOHATILHBIEC YPAaBHEHMUSI.

['padmyeckas WHTEpHpeTanusi ypaBHEHHA C JBYMS TEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [puMepsI peleHus CucTeM HETMHENHBIX
YPAaBHEHHU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckKuM criocoooMm.

HucmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA ¢ OAHOW MepeMeHHON. CrucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKIMHA

[Tonsitue pynkunn. OOnacTh ONPEAEIECHUS M MHOXECTBO 3HAYEHUN (YHKLHUU.
CrniocoOsbI 3a1aHus QYyHKIUH.

I'padux pynkuuu. Urenue cBoicTB pyHKMM 1o €€ rpaduky. [Ipumeps! rpadrkon
(GYHKIM, OTpa)karoluX peajbHble IPOLECCHI.

@DYHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku. OyHkium y = X, y= X, y =x, y=|x|. I'paduueckoe peiieHne ypaBHeHuUit
Y CHCTEM YPaBHEHUH.

9 KUIACC
Yuci1a 1 BBIYUCTICHUA

PanmonaneHple 4YKcna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsATUUHbIE TpoOu. MHOXKECTBO AEUCTBUTEIBHBIX YMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OECKOHEUHbIE JecATUYHbIe JApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOU HPSIMOM.

CpaBHeHue JIEACTBUTEIIBHBIX qucel, aprupMeTnyecKue NEUCTBUSA
C ACHUCTBUTEIILHBIMU YUCIIAMHU.

Pa3smepsl  OOBEKTOB  OKpYXKAIOLIETO  MHpa,  JUIMTENBHOCTH  IPOLECCOB
B OKpY>KarolleM MUpeE.

[TpuOnmxk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh MpuUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3ynbTaTOB BEIYUCIECHUN.

YpaBHeHUs U HEPABEHCTBA

JluneliHoe ypaBHeHue. Pemienue ypaBHEHMM, CBOASAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUHN, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemienne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3ajay
aNreOpandecKuM METOJIOM.

VYpaBHeHue C JByMs MEpeMEHHbIMU M ero rpaduk. Pemenue cucrem JByX
JIMHEMHBIX YPAaBHEHUM C ABYMs [IEPEMEHHBIMU. Perenne cucteM AByX YpaBHEHUH, OJTHO



U3 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOpoW crerneHu. I'paduyeckas wHTEpHpeTarus
CHUCTEMBI YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3aJ1a4 ajaredpandyeckuM CrocoooMm.

YucioBble HEPABEHCTBA M MX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM TNIEpEeMEHHOM. PemeHue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepemeHHou. KBagpaTHbie HepaBeHCTBa. ['paduueckas
WHTEPNPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DyHKIMHA
KBagparuunas pyukmwmsi, e€ rpaduk u cBoiictsa. [lapadora, KoopAuHATHI BEPIITHHBI
napaboJIbl, OCh CHMMETPHUH TTapaboJIblL.

I'padukn QyHkumii: y = £x, y= £x+Db, y = k—, y=x3y =5 y=|x|,
X
Y UX CBOWCTBA.

YucsoBblie M0C/1€10BATEJILHOCTH U IIPOTPecCUu

IlonsaTHe YHCIOBOM MOCJICAOBATEILHOCTH. 3aJaHue  II0CJIEA0BATEIbHOCTH
peKyppeHTHOM (hopMyJI0il 1 popMyIIOi N-TO YJIEeHA.

Apudmernueckass U TeoMeTpuueckas mnporpeccuu. @DopMmyiasl N-ro  4ieHa
apu(METHIECKON U TEOMETPUIECKON ITPOTPECCUM, CYMMBI ITEPBBIX N YJICHOB.

N3obpaxkenne uneHOB apu(METHICCKON U TEOMETPHIECKON IIPOTrPECCUi TOUKAMHM
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUMAIbHBIM pocT. CIOXKHBIC
MIPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie  pe3yiabTaThl ~ OCBOCHHS ~ MpOTpaMMbl  y4eOHOro  Kypca
K KOHITy OOy4eHus B 7/ KJacce:

Yucsa 1 BbIYUCJICHUS

BbINonHATh, coueTast yCTHbIE M MUCbMEHHbIE TPUEMBI, apU(PMETUUECKHUE IEUCTBUS
C pallMOHAJIbHBIMU YHCIIAMH.

HaxonuTth 3HaueHUs1 YUCIOBBIX BBIPAXKEHHM, TPUMEHITh Pa3HOOOpa3HbIE CIIOCOObI
Y NMPUEMBI BBIYMCIICHHS 3HAUEHUI APOOHBIX BBIpAXKEHHH, CoAepKaluX 0OObIKHOBEHHbIE
U JIECATUYHBIC JPOOHU.

[lepexoauTh OT oAHOW (OpPMBI 3amUCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUYHYIO TPOOb).

CpaBHHBATh U YIOPSI0YMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyIJIsITh YnCHa.

BbINONHAT NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIPAKEHUW. BBIMOMHATE ACHCTBUS €O CTENEHSMU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh TPU3HAKU JAEIMMOCTH, Pa3JIOKEHUE Ha MHOXKUTEIM HATypalbHBIX
YHUCEeNl.



PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 331291, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYMH,
IPOIMOPIIMOHAILHOCTBIO  BEJIMYWH, MPOICHTAMHU, HMHTEPIPETUPOBATh PE3YIbTAThI
pelicHus 3a1a49 ¢ y9éTOM OIpaHMYCHUMN, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTPHBAEMBIX
0O0BEKTOB.

AJiredpanvyecKkue BbIPaKeHHA

Hcnonp30BaTh aireOpandeckyrd TEPMHHOJOTHIO UM CHMBOJIMKY, MPUMEHATH €&
B IIPOLIECCE OCBOEHMSI YIEOHOTO MaTepuaia.

Haxogute 3HaueHHsT OYyKBEHHBIX BBIPQXKCHMM TIpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeinonHATe npeoOpa3zoBaHUs 1LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPHUBEICHUEM
N0JTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOWICHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTI'OYJIEH,
OPUMEHATH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOYKUTEIN C IIOMOLIBIO BBIHECEHHUS
3a CKOOKM OOIIEro MHOXHWTENs, TPYHIUPOBKU CJIaraéMblX, MNPUMEHEHUs (popmy
COKpAILEHHOIO YMHOKECHUS.

[IpumeHsTh NpeoOpa3oBaHUs MHOTOUWIEHOB JJISi PELICHUS pPA3IUYHBIX 3313y
U3 MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW € HATypaJbHBIMHA  IOKa3aTeIsIMU
TSl TpeoOpa3oBaHuUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS IIPaBUJIa IEPEX0A
OT MCXOJHOTO YpPAaBHEHHsI K PAaBHOCWIBHOMY eMy. IIpoBepsATbh, SIBISETCS JM YHUCIO
KOPHEM YpPaBHEHUS.

[Ipumensaty rpaduyueckre METOAbI MPU PEIICHUH JIUHEHHBIX YpaBHEHUHW M X
CHCTEM.

[TogOupaTe mpUMephI Map YUCE, SIBISIOIIMXCS PELIEHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPJMHATHOW IUIOCKOCTH TIpaUK JTUHEHHOrO ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucTeMsbl 1BYX JIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU, B TOM YHCJIE
rpaduydecku.

CocTaBisATh U pemarb JUHEWHOE YPaBHEHUE WIM CHCTEMY JIMHEHMHBIX ypaBHEHUI
II0 YCJIIOBMIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
IIOJTyYEHHBIN PE3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HMHTEPBAJbl, 3alUChIBaTh YHUCIOBBIE MPOMEXKYTKHU
Ha aNre0pandecKoM sI3bIKE.

OtMeuath B KOOPJAMHATHOM IJIOCKOCTH TOYKH 1O 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku muHEHHbIX GyHKUUA. CTpouTh rpaduk GyHKIUH Y = |X|.



OnuckIBaTh ¢ TOMOUIBI0 (DYHKIIUN M3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMUYMHAMM:
CKOpPOCTb, BpEMS, PacCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOThI.

Haxonute 3HaueHrEe (yHKIHH 110 3HAUEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuil croco0 TMpeACTaBICHUS W aHaiuM3a HWH)OpMaiuw,
U3BJIEKaTh W MHTEPIPETUPOBATh MH(OPMALINIO U3 TPapUKOB peaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

Yuciia v BbIYUCICHUS

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHUCTBUTEIIBHBIX YUCEI
JUIsS. CPABHEHMS, OKPYTJICHHS W BBIYMCICHUM, M300pakaTh JACHCTBUTENIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTe moOHSATHE apUPMETHUYECKOrO0  KBAApPaTHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, WCIOJB3Yd IMpPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJIHATh
npeo0pa3oBaHus BBIPAKEHUM, COJIEpKAIMX KBaJIpaTHbIE KOPHH, WCIIOIB3Ys CBOMCTBA
KOPHEH.

Ncnonb3oBaTh 3anucu OOJBIIUX U MAJIBIX YHUCEJ C TOMOIIBIO ACCATUYHBIX ApoOei
u creneneit uncina 10.

AuredpanvecKkue BbIpasKeHHUS

[IpuMeHATh MOHSATHE CTETICHH C [EJIBIM MTOKa3aTeJIeM, BBITIOJHATH MPe0Opa30BaHMUs
BBIpAKEHUMN, COZIEPKAIINX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

BBIONMHATE  TOXKIECTBEHHbIE TIPEOOpa30BaHUs PAIIMOHAIBHBIX  BBIPAKEHUHN
Ha OCHOBE MPaBWJI JCHCTBUI HAJ] MHOTOUYJICHAMHU U aJIreOpandecKUMH APOOSIMHU.

PacknanapiBaTh KBapaTHBIN TPEXUWICH HA MHOKUTEIIH.

[Ipumensaty mpeoOpa3oBaHUsS BBIPAKEHUW IS PEIICHUS Pa3IUYHBIX 3a7ad
U3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate snMHENHBIE, KBAaJApATHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHEHUS,
CBOJAILIAECS K HUM, CUCTEMBI IBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBoauTE MPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
yucie ¢ MpUMEHEHUWEM TIpaduueckux MpeAcTaBlIeHU (ycTaHaBIMBAaTh, MUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PELLIEHUs, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTs OT cioBeCHOU (HOPMYJIMPOBKHU 3a7a4M K €€ aareOpandeckoil MoAeu
C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMbl YPAaBHEHUM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pPE3yJIbTarT.

[IprimMeHSITh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH, PEIIAThH
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadUyuecKyro
WJUTFOCTPALMI0 MHOKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIMHA

[lonnmath W UCHONB30BAaTh (PYHKIMOHANBHBIE MOHSITHS W S3BIK (TEPMUHBI,
CUMBOJINYECKHE OOO3HAYEHMsI), ONPENENATh 3HAUY€HHWE (PYHKUMM 110 3HAYCHUIO
apryMeHTa, OIpPeIeTsATh CBOMCTBA (DYHKIIMHU 1O €€ rpaduKy.

CtpouTts rpaduku J1eMeHTapHbIX QYHKIUI BUA:

y="_y=x% y= x3,y= %, y=|x|, onucsiBaTh CBOIiCTBA YNCIOBOI QYHKIHH
X

1o e€¢ rpaduky.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOrPAMMBI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 9 kJ1acce:

YucJia v BbIYHCTIEHUS

CpaBHHBATH U YIIOPSIOUYNBATH PALTMOHATIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Bemmonuare apudmernueckue MEUCTBUS C palMOHATBHBIMU UYHCIIAMH, COYETas
YCTHbIE ¥ TIUCBMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C HUPPalMOHAIbHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYHMCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiaTh  JI€MCTBUTEIbHBIC YHUCJIA, BBINOJIHATH IPUKUJKY  pe3yJibTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPAaBEHCTBA

Pemars nuHelHbIE UM KBaJpaTHBIC YPaBHEHUS, YPAaBHEHUs, CBOIALIMECS K HUM,
npocTerime APoOHO-pallMOHANIbHBIE YPABHEHUSI.

Pemars cucTeMpl IByX JIMHEHNHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEMHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandyeckuM CIIOCOOOM € MOMOIIBIO COCTaBIICHMS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs MIEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHUS YPABHEHUM M CHUCTEM YPaBHEHHUH, B TOM
qyclie C MPUMEHEHHEeM TIpaduyecKux MpeacTaBiIeHui (yCcTaHaBIMBaTb, HUMEET JIH
YPaBHEHUE WINA CUCTEMA YPABHEHUM PEILIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pematp nuHeliHble HEpABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHHe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemars cucreMsl JIMHEWMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEILICHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOMU
IIPSAIMOM, 3aIIMCHIBATh PELICHHE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH PA3IMYHbBIX 3a]1a4.

DyHKIUU
Pacno3naBath (QyHKIMM H3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU
pacmoyio)KeHHe Ha KOOPAWHATHOW TUIOCKOCTH TpaduKoB (PYHKIUMN BHUIA: Y = £X,

y=#x+b, y= f, y=ax?+bx+c, y= x3, y=+% y=|x| B 3aBucumoctH
X

OT 3Ha4Y€HUI KOA(DPHUIIMEHTOB, ONUCHIBATH CBONCTBA (QYHKIIUH.



Crpouth M u300pakaTh CXEMATUYECKH TIpaUKU KBaJpaTUUYHBIX (DyHKLUH,
OTHCHIBATh CBOMCTBA KBaAPATHUHBIX (QYHKIUH MO X TpaduKaM.

Pacrio3naBaTh KBagpaTW4YHYyI0 (QYHKIHIO TO (opMyiie, MPUBOAUTH TMPUMEPHI
KBaJIpAaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

Yucii0Bble MOCIEI0BATEIbHOCTH U NPOTrPeCcCUuH

Pacnio3znaBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUM MPU PA3HBIX
crioco0ax 3aJjaHus.

BbINOMHATE BBIYMCIIEHUS C UCTIOIB30BaHUEM (HOPMYII N-T0 YjIeHa apuPMETHUECKON
Y T€OMETPUYECKON MPOTpeCcCrii, CyMMBbI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI MOCIEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemartp 3amaun, CBsI3aHHBIE C YKCJIOBBIMU IOCIIEOBATEIBHOCTSAMHU, B TOM YHUCIIE
3a71a4u U3 peaJbHOMN KU3HU (C UCMIOIB30BaHUEM KaJIbKyIATOPa, U(PPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |KoimdecTBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYAOIINXCSI
(TembI) Kypca 4acoB CoJIepKaHue
Yucia ¥ BEIYUCIIEHHUS. 25 IToustne CucremMaTu3upoBaTh U 000ramiaTh 3HAHUS
ParnmonanbHbIe Uncia pallMOHAIIBHOTO YKCa. | 00 OOBIKHOBEHHBIX M JICCATUYHBIX JPOOSX.
Apudmernueckue CpaBHHUBATB M YIOPSIA0YMBATH APO0H, TPeoOPa30BhIBas
JICUCTBHUS MPU HEOOXOIUMOCTHU JIECATUYHBIC IPOOU B OOBIKHOBEHHEIE,

C palMOHaTBHBIMU
yuciamu. CpaBHEHHUE,
yHOpsiIOUMBaHUE
palMOHAIbHBIX YHCEN.
Crenenb

C HaTypajibHbIM
MOKa3aTeJIeM.
Pemenrne 0CHOBHBIX
3a/1a4y Ha 1poou,
MIPOIICHTHI

W3 pealbHON
MIPAKTHUKHU.

[Ipu3Haku AeIMMOCTH,
pa3IIoKEHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHsATH pa3HOOOpa3HbIE CNIOCOOBI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coJiepKaluX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JACCATUUHYIO TPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKeHUE K (hopme, Hanboliee ynoOHOM /sl BHIYUCIICHUH,
peoOpa3oBbIBATh APOOHBIC BEIPAKEHUSI HA YMHOXKCHHE U
NeJIeHUe JEeCATUYHBIX Apo0ei K TEUCTBUAM C LEIBIMU
YUCTIAMU.

IIpuBOAUTH YHCI0BbIEe U OYyKBEHHbIE IPUMeEPBI CTCTICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBAHUSI CTENIEHU U MOKA3aTelisl CTENEeHU, HAXOIUTh
3HaueHUs cTerneHe Buaa " (a — moboe paluoHaIbHOE
YHUCJIO, N — HATypaJbHOE YUCJIO).




PeanbHbIe
3aBucUMOCTH. [Ipsimas
u oOpaTHas
MPOMOPUUOHAIBHOCTH

IHonmMaTe cMbICI 3anKcy OOJBIIMX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenenei yucna 10, npuMeHATh 1X
B pEaJbHBIX CUTYyAIHIX.

IIpuMeHsSITH TPU3HAKU AETUMOCTH, PA3JIOKEHUS Ha
MHOKUTEIH HaTypajIbHBIX YUCEIL.

Pemats 3aga4u Ha YacTH, IPOIECHTHI, POTIOPIIUH,

Ha HaxOXJeHHE Apoou (IPOLEHTA) OT BETMUUHBI U
BEJIMYMHBI 10 €€ ApoOu (IPOLIEHTY), ApoOH (MPOLIEHTA),
KOTOPBIM COCTABIISIET OJJHA BEIMYHUHA OT JIPYTOil.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3IUYHBIC PEILICHNUS,
3alHUCU PEIIEHUI TEeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00bSACHATH, OIIMPAsICh HA OINPEEICHHUS,
OpsSIMO IPONOPLMOHATIBHBIE U OOPAaTHO MPONOPLUOHAIbHbIE
3aBHCHMOCTH MEX/y BeTUYMHAMU; PUBOIUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 peajbHOr0 MUPA, U3 IPYTUX YUeOHBIX
IPEIMETOB.

PemaThb npakTHKO-OPUEHTUPOBAHHBIE 3aJ]a4H HA IpOOH,
IPOLIEHTHI, IPSIMYIO U 0OPATHYIO MPONOPLUUOHATBHOCTH,
IPONOPITUU

AnreOpanyeckue
BBIPAXKEHUS
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bykBeHHbIE
BBIPAKEHUS.
ITepemenHEIE.
Honyctumele
3HAYECHUS
IIEPEMEHHBIX.
DopMyIIbI.

OBaajners anredpandeckoil TePMUHOJIOTHEN U CUMBOJIUKOM,
NPUMEHSATH €€ B IIPOLIecCce OCBOEHUS yueOHOT0 MaTepHalia.
Haxoauth 3HaueHNs] OYKBEHHBIX BBIPAKECHUHN TIPU 3aJaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BBIYUCIICHHS IO (hOpMYyTIaMm.
BoinoansaTh mpeoOpa3oBaHus 11ETI0T0 BRIPAKEHUS

B MHOTOYJIEH ITPUBEICHUEM MOI0OHBIX CaracMsbIX,
packpbITHEM CKOOOK. BBINOJIHATH YMHOXEHUE OJTHOUJICHA




[IpeobpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
PacKpbITHE CKOOOK U
MIPUBEICHUE

MOJIOOHBIX ClIAaracMBbIX.

CBolCTBa CTENICHU
C HATypaJIbHBIM
TOKa3aTeyIeM.
MHoro41eHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOXEHHE
MHOT'OYJICHOB.
DopMyJIbl
COKPAIEHHOTO
YMHOKECHHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYIEH U MHOTOYJICHA HA MHOT'OYJIEH, NPUMEHATh
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcymecTBJIATH Pa3IOKEHHE MHOTOWICHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKH OOLIET0 MHOXKHTEIS,
npUMEHEHUs1 (OPMyYJIbl pa3HOCTH KBAJApPaTOB, (hopmMy
COKpAILIEHHOI'O YMHOXXEHUS.

IIpumeHsaTH MpeoOpa30BaHKE MHOTOUYJIEHOB JJIs1 PEILICHHUS
Pa3JIMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
W3 pEATbHOU MPAKTUKH.

3HAKOMMTBHCH ¢ UCTOPUEH Pa3BUTUSA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA
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YpaBHeHue, lpaBuia
npeodpa3oBaHus
YpaBHEHUH,
PABHOCHJIBHOCTD
YPaBHEHUM.
JIuneliHO€ ypaBHEHME

Pemarp iMHeHOE ypaBHEHUE C OHOM MIEPEMEHHOM,
NpUMEeHss MPaBUJIA IIEPEX0Aa OT UCXOJHOI0 YPaBHEHUS

K paBHOCUJIILHOMY emy Oosiee mpocToro Bunaa. [IpoBepsTs,
SABIIAETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHS.
Ioadoupars npuMepsbI Nap YUCEN, SIBISIOUIUXCS PEIICHUEM
JIMHEMHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.




C OJTHOM NEPEMEHHOM,
peLICHNE JIMHEUHBIX
ypaBHeHU. Penienue
3a/1a4 € MOMOUIBIO
YpPaBHCHUU.
JIuneiiHoe ypaBHeHHe
C AByMs
MIEPEMEHHBIMU U €70
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C AByMS
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MJIOCKOCTU TpaduK JTUHEUHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH; MOJIb3YsICh TPaPUKOM,
NPUBOAUTHL IPUMeEPbI PEIICHUS YPABHEHUS.

Haxoauth peunieHue CUCTEMBI IBYX JJUHEUHBIX YPABHEHUM
C IBYMS IIEPEMEHHBIMHU.

CocraBJsiTh U pemiaTh YpaBHEHHUE WA CUCTEMY
YPaBHEHMH 110 YCIIOBUIO 3a/1a4l, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTyYECHHBIN
pe3ynbTar

Koopnunate! u rpadukmu.
OyHKIMH
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Koopaunara Touku
Ha npsMoiut. Yuciosbie
MTPOMEXKYTKHU.
Paccrostnue mexny
JByMSI TOUKaMu
KOOPJMHATHOMU
IIPSMOM.
IIpssmoyrosbHas
cucTeMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpaukos,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh HA KOOPAMHATHON NPSAMOM TOUKH,
COOTBETCTBYIOIIIME 3aJJaHHBIM KOOpAUHATAM, JIyYH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPanIECKOM SI3BIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpJUHATaM; CTPOUTH TpadUKH HECIIOKHBIX
3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C TIOMOIIIBIO ITU(DPOBHIX J1A0OPATOPHUIA.

IIpyuMeHsITh, U3yYaTh NPEeUMYLIECTBA,
HHTEPHPETHPOBATH I'paPUUECKUil CIOCO0 MpeICTaBICHUS
W aHaJin3a pa3HooOpa3HOM )KM3HEHHOW HH(GOPMAIIUH.
OcBauBaTthb noHsTHE QYHKIINH, OBJIaJICBaTh
(GYHKITMOHATBLHON TEPMUHOJIOTHEH.

Pacno3naBathp nuHeiHy0 QyHknuoo Yy = Kkx + b,




Urenue rpadukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue GyHKIMY.
I'paduk pyHKINN.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIM.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

ko3 duiueHToB K u b.

Crpoutb rpaduku TUHEHHON QyHKINH, QYHKIUU Y =| X |.
Ucnoan3oBath Hu(poBbIe pecypehl i TOCTPOCHUS
rpadukoB QyHKINN U U3yYEHUS] UX CBOMCTB.

[IpuBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaibHBIX
polieccax v sIBICHUSX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk pyHKIIH
y=|x]|
[ToBTOpeHue u 0600IIeHHE 6 IToBTOpEHUE Bbi0upaTh, NpUMeHSATh OLIEHMBATH CNOCO0bI CPABHECHUS
OCHOBHBIX NOHSATHUH qucesl, BBIYUCICHUH, TpeoOpa3oBaHUil BRIPAKESHUH,
1 METOJIOB Kypca pelleHUs] YpaBHECHUH.
7 xJjtacca, 0000I1IeHHE OcymecTBJISATH CAMOKOHTPOJIb BBITIOJHIEMBIX ICHCTBUHN 1
3HaHUH CaMOITPOBEPKY pe3yiIbTaTa BEIUYMCICHUM, TPE0Opa30BaHUM,
MTOCTPOCHHI.
Pemats 3agaum u3 peaqbHON KU3HU, IPUMEHSITH
MaTeMaTH4YeCcKHe 3HAHUA [ PEUIeHU 3a7a4 U3 IPYTHUX
MPEIMETOB.
Pemarth TeKcTOBBIE 32124, CDABHUBATh, BLIOUPATH
CNoCco0bI peIICHUS 3a/1a4n
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




8 KUIIACC

KBaapatHbie KopHU

n3 yncia. [lonstue
00 UppaloOHAIBHOM
yucie. [lecsTuunbie
NPUOJINKEHUS
HMppalMoOHaTbHbBIX
YJHUCell.
JIeiCTBUTEIbHBIC
yucna. CpaBHEHHE
JIEUCTBUTEIbHBIX
YuCel.

YpaBHeHue BUaa

X' = a.

CaoiicTBa
apupMEeTUIECKUX

KBaJpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,
coJiepKallnux
KBaJIpaTHbIE KOPHU

HaunmenoBanue paznena |KoaudecTBo OcHoBHOE OCHOBHBIE BUJIBI ICATEIILHOCTH O0yYarOIIHXCS
(Temnl) Kypca 4acoB coepKaHue
Uuca u BBIYUCIICHUS. 15 KBaapatHbIit KOpeHb ®opmMyaMpPOBaThH OMNpeieseHre KBaIpaTHOr0 KOPHS

U3 4Kcia, apupMETHIECKOro KBapaTHOTO KOPHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
13 YUCIIa, HCMOJb3YSl IPH HEOOXOAMMOCTH KAJIbKYJIATOP.
OueHnBaTh KBapaTHbIC KOPHU LIEJIBIMU YHCIIAMHU U
JNECATUYHBIMH JPOOSMHU.

CpaBHUBATB U YIIOPAA0YUBATH PALIMOHAIIBHBIC U
UPPALMOHAJIBHBIE YMCIIA, 3AIIUCAHHBIE C TIOMOILBIO
KBaJpaTHBIX KOPHEW.

HceeoBaTh ypaBHEHHE X = @, HAXOAUTh TOUYHBIC 1
npuOImKEHHBIE KOpHH Tipu a > 0.

HccaenoBath ¢BOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTBI C UCII0JIB30BAHUEM KAIIBKYJIATOPA
(koMITbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUM, COAEPKAIINX
KBaJpaTHbIe KOPHU. BbIpaxxaTh IepeMEHHbBIE

U3 TEOMETPUIECKUX B PU3nUecKux GopMy.

BourunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTIOJB3Ys TPU HEOOXOAUMOCTH
KAJIBKYJIATOP.




Hcnoan3oBarh B X0A€ pCIICHHUA 3aaa4 9JICMCHTAPHBIC
MMpCACTaBJICHNUA, CBA3AHHBIC C HpI/I6J'H/I)KéHHBIMI/I 3HaAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKU

Uwnciia 1 BEIUMCIICHUS.

Crenens ¢ OCJIbIM

®opmyIMpPoBaTh ONpejieIeHre CTEICHH C IEIbIM

Crenensp ¢ Henpm ITOKA3aTEIIEM. ITOKA3aTEeJIEM.
[oKa3aresaeM CranpapTtHas 3anuch IIpeacraBasaTh 3anMch OONBIINX U MAJIBIX YUCE
qyucIa. B cTaHAapTHOM Buje. CpaBHMBATH YUCIIA U BEJIMYMHBI,
Pa3Mepsl 00beKTOB 3amrcaHHbIe ¢ Ucnoyib3oBanueM crenenu 10.
OKpYKarolIero Mupa Hcnonb30BaTh 3alIUCh YUCET B CTAHAAPTHOM BHJIE
(OT DIIEMEHTapHBIX JUTSI BBIPAXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIHLHOCTH
YaCTHIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTUPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
00OBEKTOB), Y WJIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU
JUIATEIIBHOCTD C LEJIBIM IOKA3aTEeJIEM.
MPOLIECCOB IIpumMeHATH CBOMCTBA CTENICHU /I TPeoOpa30BaHUS
B OKpPY2KaIOILEM MUPE. | BBIPAXXEHUM, CONEPIKAILNX CTENIEHU C LENBIM ITOKA3aTEIIEM.
CBoliCcTBa CTEIEHU BuInoJiHATH AeldcTBUS C YHCJIaMH, 3allMCaHHBIMHU
C LIEJIBIM [TIOKA3aTelIeM | B CTaHAAPTHOM BHJE (YMHOXEHUE, JIeJICHHUEe, BO3BEICHUE
B CTEIICHb)
Anrebpanyeckue KBagparusiii Pacno3HaBaTh KBaJpaTHbIN TPEXUJICH, YCTAHABIIUBATD
BbIpakeHus. KBasipaTHbIii TPEXUIICH. BO3MOXHOCTB €0 Pa3I0KEHUsI HA MHOKHUTENH.
TPEXUIICH Paznoxenue PackuaaabiBaTh HA MHOKUTEJIN KBAJPATHBIN TPEXUJICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM




TpEXUICHA
Ha MHOXXUTEIN

AJreOpanyecKue
BBIPKCHUSI.
AnreOpanyeckas ApoOb
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Anrebpanyeckas
npo6b. JlomycTuMmeble
3HAYCHUSI
MEPEMEHHBIX,
BXOJISIINAX

B aJire0OpanvecKue
BBIPKEHHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailieHue
JTpOOei.

Cnoxenue,
BBIYHTAHUE,

YMHOKXCHHUC 1 JCJIICHUC

anreOpanyecKux
JTpOOeH.
[IpeobpazoBanue
BBIPAKECHUU,
coJiepKaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
00J1aCTh ONpPEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbInoJIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HHE APOOH, B TOM YHCIIE C IOMOIIBIO KAIbKYJISTOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOu 1 MPUMMEHSTH €ro JUIsl IpeoOpa3oBaHus APOOEi.
BbInoJHATH AelcTBUS C aNreOpandyecKuMU IPOoOsMHU.
[TpumensTH IpeoOpa3oBaHUsl BIPAKEHUHN AJIs1 PELLICHUS
3ana4y. Beipamxarh nepemenHble u3 Gpopmy ((U3NIECKUX,
reOMETPUUYECKUX, OMUCHIBAIOIIUX OBITOBBIE CUTYALINN)




YpaBHEHUS U HEPABEHCTBA.
KBaaparHbie ypaBHEHUS
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KBanparHoe
ypaBHeHue. HemosiHoe
KBaJIpaTHOE
ypaBHeHnue. opmyna
KOpHEHN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIINXCS

K KBaJ[paTHBIM.
[IpocTeiitue qpoOHO-
palMoHaIbHbIC
ypaBHEHHS.

Pemenne TeKCTOBBIX
3aJ1a4 ¢ MOMOIIILIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC YPABHEHMUS.

3anuceiBaTh (POPMYJTy KOPHEN KBAJPATHOTO YPABHEHMUS;
pemiaTh KBaJIpaTHbIE yPaBHEHUS — TOJIHBIC U HEMOJIHBIE.
IIpoBoauTh MpocTeiiniue UCCaAeJ0OBAHUA KBAPATHBIX
YPaBHCHUN.

PemiaTh ypaBHeHUsl, CBOSIIMECS K KBAJIPATHBIM,

C TOMOIIIBIO MPEe0OpPa30BaHUI U 3aMEHOUN IEPEMEHHOM.
Hao001aTh U aHATM3UPOBATH CBSI3b MEX]Y KOPHAMHU U
Ko3(ppuimeHTaMu KBaIpaTHOTO YpaBHEHUS.
®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
TEOpEMY, IPUMEHSITh 3T TEOPEMBI JIJISl PELICHMUS

3azay.

Pemath TeKCTOBBIE 321a4M AIreOpanyecKuM CriocoOoM:
HNEPEXOUTH OT CIIOBECHOU (POPMYITMPOBKHU YCIOBHS 334aUn
K anre0Opandecko MoAenu MyTéM COCTaBIICHUS YPABHEHMUS;
peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMHTBCS C UCTOPHeEN pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JInnenHoe ypaBHeHHE
C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs ypaBHEHUN
B LIEJIBIX YMCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUU

Pacno3HaBaTh JTMHEHHbBIE YPABHEHHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth rpaduKky THHEHHBIX YPABHEHHM, B TOM YHCTIE
HCIO0JIb3Ys LM(POBbIE pecypchl.

Pasimyarh napajuiesbHbIe U IEPECEKAOLIMECS ITPAMBIE
110 UX YPAaBHECHUSIM.

Pemiatb cucTeMbI ABYX JIMHEHWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU NIOJICTAHOBKOU U CIIOKEHUEM.




C ABYMsI
MIEPEMEHHBIMM.
[Ipumeps! perieHus
CUCTEM HEJIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMHU.
['padpuueckas
WHTEpIIpETalUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

Pemiatb npocTenime CUCTEMBI, B KOTOPBIX OHO

U3 YPaBHEHUI HE SIBIIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuYeCcKy0 HHTEPNPETALMIO PEUICHUS
YPAaBHEHHS C IByMs IEPEMEHHBIMHU M CUCTEM YPABHEHUM
C ABYMS IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJITEOPaNYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
petenne. Cucremsl
JIMHEWHBIX HEPABEHCTB

@®opMyJUPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemiaTe JIMHENHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB Ha YUCIIOBOU MPSIMOU




C OJTHOM IIEPEMEHHOMN
U UX pEILICHHUE.
N3obpaxkenue
peLIeHUs JIMHEHHOTO
HEpaBEHCTBA U UX
CUCTEM Ha YHCIOBOU
IPSAMON

OyHKIUH.
OCHOBHBIE ITOHATHS

[Tonsitue hyHKIHUU.
OO6unacThb onpeeeHus
1 MHO>XECTBO
3HaUYCHUN QYHKIIUH.
Crioco0bl 3a1aHus
(GyHKUIHA.

['padux pyHKUIMH.
CaoiicTBa (hyHKIINH,
uX 0TOOpakeHue

Ha rpaduke

Hcnonb3oBaTh GyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

BoruucasaTs 3Ha4eHuss QyHKUNN, 33JaHHBIX (hopMyTaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJIISATOD);
COCTABJIATH TA0JMIbI 3HAYEHUH DYHKINU.

CrpouTh 1m0 TOYKAM rpaguku QyHKIUHN.

OnuceiBaTh CBOMCTBA (QYHKIIUM HA OCHOBE €€
rpauuecKoro nmpeacTaBICHusI.

Hcnonb3oBath GyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npuMepsl rpauKoB, OTPAKAIOIIUX PEATbHBIC
npouecchl U siBieHus. Il puBoauTs NpUMepHI MPOLECCOB U
SIBJICHUU C 3aJJaHHBIMU CBOVICTBAMMU.

Hcnoab30BaTh KOMIBIOTEPHBIE POTPAMMBbI

IUIS TOCTPOEHUS rpaUKOB (GYHKIUHN U U3YUEHUSI UX CBOMCTB

OyHKIUH.
Uucnobie PyHKIMH

YUreHue v ocTpoeHue
rpa@ukoB QyHKIHIA.
[Tpumeps! rpaduxos

HaxoauTs ¢ nomombi0 rpadpuka QyHKIIMN 3HaYEHUE OJHOM
U3 paccMaTpUBAEMbIX BEJIUYUH 110 3HAYECHUIO APYTOil.
B HecnoxHBIX cinydasx BbIpaxkaTh GopmMyi0i 3aBUCUMOCTH




byHKIMH,

MCIXKAY BCIIMYNHAMMU.

OTPAKAKOLIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJJTHON BEJIMYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiui. [loka3siBaTh
ONMCHIBAIOIIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPAMYIO X 00paTHYIo rpadukoB dyHKIwmiA Buga: y = X5,y =X,y =Vx,y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab3oBaTh PYyHKIHOHAIBHO-TPaHYECKHE
3aBUCUMOCTH, UX NPeaCcTABJICHUS JJIs PELLICHUS U UCCIIEI0BAHNs YPABHEHUH U
rpad UK. CHUCTEM YPaBHEHHU.
I'paduk pynxumm IIpuMensaTs nugpoBbIe pecypcebl 1 TOCTPOCHUS
y =x. rpaduKoB QyHKIUH
OyHKIUA
y =xy =X,
y=vxy=|x};
rpaduueckoe pelieHme
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue u o6o0LIEHNE IloBTOpEeHue Bei0uparh, IPUMEHSATDH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB 7 1 8
KJ1acCOB, 0000IIeHHE

3HAHUU

YHCEeJ, BRIYUCICHUH, MPeoOpa3oBaHUil BRIPAKEHUH, PEIIICHUS
YPaBHEHUN.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJIHIEMBIX ICHCTBUN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPeoOpa30BaHUIT,
IIOCTPOCHUM.

Pemiath 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH




MATEMATHYCCKUC 3HAHUA JJIS1 PCINCHUA 3a1a4 U3 APYTUX
IMpcaAMCTOB.

Pemats TeKCTOBBIE 3ajla4u, CpaBHUBATD, Bblﬁl/lpaTb
CIocooObI PCHICHUA 3aaa9U

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME
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9 KUIACC

HaumenoBanue paznena  |[Kosmuectso OcHOBHOE OCHOBHBIE BH/IBI IEATEIBHOCTH 00Y4YarOIINUXCS
(TemnI) Kypca 4acoB CoJIepKaHue
Uucna v BBIYUCIIEHUS. 9 Pannonanbheie ynciia, | Pa3BuBaTh nmpeacTaBjieHHs O YUCIAX: OT MHOXKECTBA
JlelicTBUTENbHBIC YMCTIA HWppalnroHaIbHbIE HATypaJIbHBIX YUCEJI JJO MHOKECTBA ICMCTBUTEIbHBIX YUCEIL.
YUCJIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OECKOHEUYHBIE JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU JECITUUHOMN
JIECATUYHBIC POOH. IpoOu, NPUMEHSITh JIECITUYHbIC TPUOTHKCHUS
MHo0xecTBO PalMOHAIIBHBIX U UPPALMOHAIBHBIX YUCET.
JNEUCTBUTEIBHBIX HN300pakaTh 1€iICTBUTENIbHBIEC YUCIIA TOUKAMU
YHCen,; KOOPJWHATHOM MPSMOM.
JNEUCTBUTEIbHBIC 3anuceiBaTh, C)ABHUBATH M YIIOPSAI0YUBATH
YHCIia KaKk JNEUCTBUTEJBHBIC YUCIIA.
OeCKOHEUHbIE BbInoiHATH, coYeTas yCTHBIE U IUCbMEHHBIE TPUEMBI,
JEeCATUYHbBIC TPOOH. apudpMeTnyecKue JeHCTBUSA C PAMOHAIBHBIMU YUCIIAMU;
B3auMHO 01HO3HAUYHOE | HAXOAMTH 3HAUYCHUS CTEIICHEH C LEJIBIMU MOKA3aTEISIMU U
COOTBETCTBHUE MEKY KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKECHUM.
MHOKECTBOM [HosyyuTs npeacraBjaeHue 0 3HAUUMOCTH
JNENCTBUTEIBHBIX JNEUCTBUTENBHBIX YACEI B MPAKTUYECKOU JEATEIBHOCTH
YHCEJI U MHOXKECTBOM YEJIOBEKA.
TOYEK KOOPAMHATHOMN AHAJIU3HPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH
PSIMOM. PUOITHNKEHUS TEUCTBUTEIHHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3aj1ad4.
JNEHUCTBUTEIBHBIX urcen, | OKPYIJsTh JCUCTBUTEIBHBIC YUCIIA, BHITIOJHATH
apupMeTnyecKue NPUKUIKY Pe3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAUEHU I




JIeHUCTBUSA

C IeHUCTBUTEIHHBIMU
YHCJIAMH.
[Tpubamxénnoe
3Ha4YCHHE BEJINYHNHBI,
TOYHOCTH
PUOIINKEHUS.
Okpyrienue yucesn.
[Ipuknaka u oeHka
pe3yJIbTAaTOB
BBEIUMCIICHUH

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS C MCTOPHMEN Pa3BUTHs MaTEMaTUKU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU
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JIuHenHoOe ypaBHEHUE.
Pemienune ypaBHeHui,
CBOJISIIIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJISIIIUXCS

K KBaJpaTHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumeps! pemenus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTENCHEN

OcBaunBatb, 3alIOMHUHATH U IPUMEHATH rPauuecKue
MEeTO/IbI [IPU PELICHNN YPAaBHEHUI, HEPABEHCTB M UX
CUCTEM.

Pacno3HaBarh 1eibie U IpOOHBIE YPABHEHHUS.

PemiaTe JiMHeHHbIE M KBAJAPaTHbIC YPABHECHHUS,
YpaBHEHUS, CBOJAIIUECS K HUM, TPOCTEHIINE JPOOHO-
palMOHAIbHBIE YPABHEHUSI.

IIpennaraTs BO3MOXKHBIE CLIOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a4a4n
pa3HBIMU CIIOCOOaMHU.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU




pa3ioKeHUEM
Ha MHOXUTEJH.
Pemienue npo6Ho-
palMoOHAIbHBIX
YPaBHCHUU.

Petienne TekCTOBBIX
3aj7a4 anreOpanyecKkum
METOI0M

YpaBHEHUSI U HEPABEHCTBA.
Cucrembl ypaBHEHUI
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YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUM
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIpETALINS
CHUCTEMBI YPaBHEHUHN

C IByMsI IEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIIICHUS] CUCTEMBI
JIBYX JTUHEWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YpPaBHEHUH, B KOTOPBIX OJTHO YPaBHCHUE HE
SIBJISICTCS JINHEHHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPAPUIECKHE
MIPEICTABIICHUS JIsl PellleHusl U MCCJIeI0OBAaHUs] YPAaBHCHHMA
U CUCTEM.

AHaJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyeckuM CrocoOoM: mepexoaAuTh OT CIOBECHOU
(GhOpPMYIIMPOBKH YCIOBHS 3a71a4H K anreOpandeckor MoJIen
MyTEM COCTaBIICHUS CHCTEMbI YPaBHCHUI; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMUTBHCS € MCTOPUEN Pa3BUTHS MaTeMaTHUKU




3a/1a4 aareOpandecKuM
CII0COO0OM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; HUCIOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCII0JIb30BATh
JIuneinbie J1s1 TpeoOpa3oBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JTMHEHHBIC U KBAJAPATHBIE HEPABEHCTBA.
C OZJTHOM IIEPEMEHHON Pemiatb nuHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX H300pakaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOW, 3ANIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBanparneie CHMBOJIOB.
HEPABEHCTBA U UX Pemarhb KBajipaTHbIC HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduueckue npeacTaBIeHuUs.
I'padpuueckas OcBauBathb U IPUMEHATH HEPABEHCTBA NPU PEILICHUH
WHTEpIIpETALNS Pa3IMYHBIX 337a4, B TOM YHUCJIE PAKTHKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKINHU 16 KBagpaTnunas Pacno3naBaTh BUIbI U3y4aeMbIX (QYHKIIMIA;

bynkuus, e€ rpadgux u
coiictBa. [1apabomna,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WIJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHITH
pacmoJioKeHNe Ha KOOPIUHATHOM TIOCKOCTH rpaduKoB

dynkuumii Buma: y = kx,y = kx+ b,y = k_,y = X4
X




CUMMETPHUH MapadoJIbI.

I'paduku hysKImii:
y =Kkx,
y= kx + Db,
k
y =_,
X
y = x,
y = X,
y = Vx,
y = |x|

y =x%, y =+x,y = | x| B 3aBHCHMOCTH OT 3HAYCHHIT

K03 (HUIMEHTOB; OMMCHIBATH X CBOMCTRA.
Pacno3naBaTh KBaApaTuuHyi0 GyHKIIHIO 11O GopMyIIe.
IIpuBoaAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHOU KU3HH, (PU3UKH, TEOMETPHH.

BoisiBasiTh 1 00001maTe 0coOeHHOCTH rpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax’ + bx+ c.

CrpouTs M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKIMH, 3aJaHHBIX (JOpMyIaMH BUAA
y=axi,y=ax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKIUN 1J1s1 UX IOCTPOCHUS, B TOM YHUCJIE C TTIOMOIIBIO
U(POBBIX PECYPCOB

YucioBrie
OCJIEIOBATEIILHOCTH
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IlonsTHE YKCTIOBOM
MOCJIEJ0BATEIbHOCTH.
3amanue
MOCJIEA0OBATEIbHOCTH
PEKYypPEHTHON
dbopmyoii u

dbopmyIoi N-ro ujieHa.

Apudmernueckas u
re€OMETPUYECKAs
IIPOTPECCHH.
®opMyIisl N-ro 4jeHa
apuMeTHYECKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJEKCHbIC 0003HAYCHUS,
CTPOMTH peueBble BHICKA3BIBAHUS C CTIOJIB30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
MOCJIEIOBATEIHLHOCTH.

AHaauzupoBaTh Gopmyiy N-To yieHa
MOCJIEIOBATEIHLHOCTH WM PEKYPPEHTHYIO (hOpPMYITY

H BBIYHCJISATH WICHBI MOCIEA0BATSIIBHOCTEH, 3aJaHHBIX
3TUMU (HOpMyIIaMHU.

YcraHaBIMBaTh 3aKOHOMEPHOCTDb B TIOCTPOCHUHT

IMoCJICAOBATCIIbBHOCTH, CCJIM BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apupMeTHYECKYIO U TEOMETPUUYECKYIO
MPOrPECCUH MPU PA3HBIX CIIOCO0AX 3aaHUSI.




MPOTPECCUIA, CYMMBI
MIEPBBIX N YICHOB.
N3obpaxxeHne 4jieHOB
apu(MeTH4YEeCKON 1
reOMETPUYECKOU
MPOTPECCU TOUKAMHU
Ha KOOPAWHATHOU
IIOCKOCTH.
JInaeHBIN N
AKCIIOHCHIIMAJIbHbBIN
pocT.

CJ105KHBI€ MPOLICHTHI

PemaTsp 3a1auu ¢ ucnosib3oBaHueM (Hopmys N-ro yjieHa
apu(PMETUIECKON 1 TEOMETPUUYECKON MPOrPECCUid, CyMMBbI
IIEPBBIX N YJIECHOB.

H300paskaTh 4iI€HBI OCIEIOBATEIIBHOCTH TOYKAMHU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl POLECCOB U SIBJICHHI

U3 pEAIbHOU JKU3HU, UUTFOCTPUPYIOLIUE U3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUH, B TEOMETPUUECKON
IPOrpeccry; N300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pemiath 3aga4uM, CBSA3aHHBIEC C YUCIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 33141 U3 PEATBHON
KHU3HU C UCTIOJIb30BaHUEM LIU(POBBIX TEXHOJIOTUH
(2JIEKTPOHHBIX TabJIUIL, rpaUueCcKOro KalbKyJaaTopa U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE IPOLIEHTHI, B TOM YHUCIIE
3a/1a4y U3 peajbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KAJIBKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTU MATEMATUKHU

[ToBTOpEHue, 0000IICHNE,
CUCTEMATH3alliA 3HAHUU

18

Yucaa u
BbIYHCJIeHHSsI (3aIHCh,
CpaBHEHHUE, JECHUCTBUS
C IEUCTBUTEIHLHBIMHA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITOJIMHOXKECTBO,
ofepaly HaJl MHOKECTBAMU; MCIOJIb30BaTh IpaduyecKoe
NPECTaBICHUE MHOXKECTB JJIsl OTIMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUN 33]a9 U3 IPYTHX
y4eOHBIX MPEAMETOB.

AKTYyaJu3upoBaTh TEPMUHOJIOTHIO U OCHOBHbIE
AelcTBHS, CBSI3AHHbIE C YHCJIAMU: HATYPAIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHUCIIA, EIMMOCTh HATYypaIbHbIX




OKpYTJICHHE,
pUOIMKCHUE,

OLICHKA; peIICHHE
TEKCTOBBIX 33724

YHUCEIl, IPU3HAKU JEITUMOCTH, LEJI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHASI U J€CSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
yucia, apu(pMETUYECKHUI KBaIpaTHbIA KOPEHb.
BbInoJIHATH JeiicTBUA, CPABHUBATH M YIIOPSAA0YMBATH

apuPMETHIECKIM qyclia, MPEACTABIATh YKHCIa Ha KOOPIMHATHON TIPSIMOH,
croco0om) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHUIKY U OLIEHKY
pe3yJIbTaTa BEIYMCICHUM.
Pemath TekcTOBBIE 32124 apU(PMETUIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aa4M, CoAepKaIire MpoIeHTHI,
JI0JTH, YACTH, BBIPAYKAIOIINE 3aBUCIMOCTH: CKOPOCTH —
BpEMsl — pAacCTOSIHUE, [IEHa — KOJMYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPYAQ.
Pa30upath peanbHble )KU3HEHHbIE CUTYaLUH,
(opMyJIMPOBATH UX Ha SI3bIKE MATEMATUKH,
HAXOAUTH PEIICHUE, TPUMEHSI MaTeMaTUIECKUH ammapar,
HHTEPNPETHPOBATH PE3yNIbTaT
AJiredpanveckue OnepupoBath NOHATUSIMH: CTETICHb C IIEJIBIM
BbIPaKeHUS nokaszaresnem, apuMeTudecKuil KBapaTHbIA KOPEHb,
(mpeoOpazoBaHue MHOTOYJIEH, ajaredpanyueckas Ipo0b, TOKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ICTBHA: BBIIIOJIHATH PACUETHI
BBIPAKEHUH, no ¢popmysaM, IpeoOpa3oBbIBATH IIeJIbIe, JPOOHO-
JOIyCTUMBbIE paloHaIbHbIE BRIPAXKCHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) peaM30BBIBATH Pa3I0KEHNE MHOTOWICHA HA MHOKUTEIIH,

B TOM YHCJI€ C UCTOJIb30BaHUEM (HOPMYIT pa3HOCTU
KBaJpaTOB U KBaJIpaTta CyMMBbI U Pa3HOCTU; HAXOUTh




JIOMYCTUMBIE 3HA!
palMOHATIBHBIX Bl
MopeaupoBarh ¢
U SIBJICHUS

DOyHKIUA
(moctpoenue,
CBOWCTBA U3Y4YEHHBIX
dyHKImi;
rpadguueckoe perieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBarhb 11
HYJIH PYHKIIHH, TI
IPOMEKYTKH BO3]
HauMEHBIIIEE 3HA"
AHAJIU3HPOBATH
byHKIUH, cCTPOW
OnepupoBathb 1n¢
oOpaTHas IpoIoyp
KBaJpaTuyHas Qy
Hcnoab3oBarth r
IIPOLIECCOB U 3aBE
y4€OHBIX IPeIME
C MOMOUIBIO Tpad
Breipaxats ¢opy

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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