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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsSieTCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHMUS:
OHa oO0ecleunBaeT HW3Y4YEHUE IPYIUX AUCHUIUIMH, KaK €CTeCTBEHHO-HAyYHOI'O, TaK
Y TYMaHUTApPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOJOIKEHUS 00pa3oBaHUs
U B TIOBCEIHEBHOW KW3HU. Pa3Butre y 0OydYarONIMXCS Hay4YHBIX MPEICTaBICHUM
0 TPOUCXOXKACHUU U CYIIHOCTU ayire0Opamdeckux abCTpakiui, crocode OTpakeHUs
MaTeMaTHYEeCKOM HAayKOW SIBIEHUM M TIPOIIECCOB B MPUPOAEC U OOIIECTBE, POJIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILJICHUS, HEOOXOIMMBIX
JUTS aJIafTallii B COBpEMEHHOM Iu(poBoM obiiecTBe. M3ydeHue anreOpsl o0ecrneunBaeT
pa3BUTHE yMEHUs HaOII0JaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUST W BBIBOJBI, (OpMYIUpOBaTh yTBepkaeHUs. OcBoeHHe Kypca anreOpsl
oOecrieurBaeT pPa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYaIOIIUXCS: OHU HCIOJIB3YIOT
JNEyKTUBHBIE W WHIYKTHBHBIE pacCyXJACHUS, O0000IIeHME W KOHKPETU3AIHUIO,
a0cTparupoBanue u aHasoruto. OdydeHue anredpe npesarnonaraeT 3HaYUTEIbHbIN 00BeM
CaMOCTOSITEIILHON JIESITEIHHOCTH OOYYarOUIUXCS, TIOITOMY CaMOCTOSITEIbHOE PEIIeHUe
3a/1a4 SBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIA O0YUSHUS.

B crpykType mporpamMmbl y4eOHOTO Kypca «Ainredpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHMAIOT COACPKATCIBHO-METOIUYECKUE JUHUU:
«Hwucna v BEIYUCICHUNY, «ANTeOpandecKrue BEIPAKCHHS», « Y paBHEHUS U HEPABCHCTBAY,
«DOyHkuum». Kaxnas W3 3THX COJEpKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET M3YyUYECHUS Kypca, B3aUMOJCHCTBYSI C APYTUMH €ro JIMHUSMM.
B xone n3ydenns yueOHOro Kypca o0yqaroniuMcsi TPUXOIUTCS JIOTHYECKH PACCyKIaTh,
UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN $3bIK. B CBA3M ¢ 3TUM B MHporpaMmmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4YeCKOro OOpa3oBaHHUS M CIOCOOCTBYIOIIUE
OBJIQJICHUIO OOYYalOIIUMHUCS OCHOB YHHUBEpPCAIBHOIO MAaTeMaTHYECKOro  SI3bIKA.
CopnepxaTeTbHOM U CTPYKTYPHOM 0OCOOCHHOCTBIO YUCOHOT0 Kypca «Airedpay sBisieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM ISl JalIbHEHIIIEro
MU3YUYEHUSI MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOMIMXCS JIOTMYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHSI TIOJIb30BATHCS ~ QITOPUTMaMU, a TakKkKe
MPUOOPETCHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TOBCEIHEBHOW >KHU3HHU.
Pa3Butre MOHATUS O 4KCIIE HA YpPOBHE OCHOBHOTO OOIEro OOpa3oBaHUsSI CBSI3aHO
C palMoOHAIBLHBIMM U HPPAlMOHAIBHBIMU YHCIAMH, (POpMUPOBAHHEM MPEACTABICHUM
O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.
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ConepxaHue NIBYX alreOpanuecKux JIUHUA — «AJTreOpanuecKkue BBIPAKCHUS
U «YpaBHCHHS W HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Yy OOYyYaAONMUXCS
MaTeMaTHYECKOTO armapara, He0OX0JUMOTO JIJIsl pEIIeHUS 3a1a9 MaTeMaTHKH, CMEKHBIX
MPEIMETOB M TIPAKTHKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 0O0IIEro
oOpa3oBaHus YYCOHBIH MaTepHall TPYIIHUPYETCS BOKPYT PAITMOHAIBHBIX BBIPAXKCHHUH.
Anrebpa JEeMOHCTpUPYET 3HAYEHHUE MATEMAaTHKH KaK s3bIKa JUISI TMOCTPOCHUS
MaTeMaTHYeCKUX MOJIEJICH, OMMMCaHMsI MPOIIECCOB U ABJICHUHN peallbHOTO MUpa. B 3amaun
oOydeHwusl anreOpe BXOISIT TakKe NaTbHENIIee pa3BUTHE aJITOPUTMHUICCKOTO MBITIUICHHS,
HEOOXOJIMMOTO, B YaCTHOCTH, /I OCBOCHHMS Kypca HWH(OPMATHKHA, W OBJAJCHUE
HaBbIKAMU JICIYKTUBHBIX paccyxkacHuit. IIpeoOpa3oBaHue CUMBOJBHBIX (HOpM
CrOCOOCTBYET  pPa3BUTHIO  BOOOPAXKEHUS, CIIOCOOHOCTEH K  MaTeMaTHYEeCKOMY
TBOPYECTRY.

Conepxkanvne (QYHKIIMOHAIBHO-Tpa@UUECKOW JIMHUM HAIEJICHO Ha IOJyYCHHUE
OoOydJaroIMMHUCS 3HAaHWH O (QYHKIHUIX KaK BaKHEHIICH MaTeMaTHYECKOH MOJIen
JUISL ONMCAaHHUS W WCCIICIOBAaHUS PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUH B MPUPOJIC
u obOmecTBe. VM3yueHne matepuaja CriocOOCTBYET Pa3BHTHIO Y OOYYArOIIUXCS YMCHUS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3UTEIBHBIC CPEJICTBA SI3bIKa MATEMATUKHU — CJIOBECHBIC,
CUMBOJIMUECKHE, Tpad)uuecKre, BHOCUT BKJIaa B (POPMUPOBAHKE TIPEICTABIICHUN O POJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUU U KYIBTYPHI.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kilaccax M3y4aeTcsl yueOHbIM Kypc «Anredpay,
KOTOpBIM  BKJIOYAeT CIEAYIOIIHe OCHOBHBIE pazaenbl  coaepxkanus: «Yucna
U BBIYUCICHUS», «AJTeOpandyecKkue BBIPOKECHUs», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee YHMCIO dYacoB, PEKOMEHJOBAHHBIX IS HW3Y4YeHHS y4eOHOro Kypca
«Anredpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeZelNi0).

COJEPKXAHUME OBYYEHMUA

7 KIIACC
Yucsa v BbIYUCJICHUS

JlpoOu 0OOBIKHOBEHHBIE M JICCATUYHBIC, TIEPEX0JT OT OJHON (hOPMBI 3amicu Apodei
K apyroi. IloHsTHe panvoHaIBLHOrO 4YHCIIA, 3alUCh, CpPaBHEHHUE, YMOPSJAOYUBAHUE
paloHAIBHBIX 4YHCed. ApudMeTHYeCKHEe IEHCTBHS C PalMOHAIBHBIMH YHCJIAMHU.
Peuienre 3a1ay u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJibHbIM [IOKa3aTelieM: ONpelelieHHe, MpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OIPEACIICHHS, 3alMCh OONBIINX YHceNl. [IporeHTsI, 3amuch
MPOILIGHTOB B BHUjAE ApoOM u npoOu B BHUAEC MPOLECHTOB. Tpu OCHOBHBIC 3a/1a4u
Ha MPOILICHTHI, pEIICHUE 3a1a4 U3 PeaJbHON MPAKTUKH.

[IprMmeHeHne MPU3HAKOB JEIUMOCTH, PA3I0KEHHE HAa MHOXHWTEIH HATypadbHbBIX
quCen.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIC TIpsAMas ¥ oOpaTHAs MIPOTIOPLIIMOHATIBHOCTH.
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AJiredpanyecKue BbIPaKeHUA

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEHHOU. JlomycTumsble
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHHe 3aBUCUMOCTH MEXKIY BEIWYMHAMU B BUJE
¢opmynbl. Berurcnenus no ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX BBbIPaKEHUMH,
TOKJIECTBEHHO paBHbIEC BBIPAKEHHUS, MIpaBuja MpeoOpa3oBaHUsl CYMM U MPOU3BEACHHUI,
MpaBUJia PaCKPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBolICTBa CTENEHN C HATYPAJIbHBIM ITI0KA3aTEIIEM.

OnHowreHnsl u MHoOrowieHbl. CreneHp MHorowieHa. CllokeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpPMyJIbI COKPAIIEHHOTO YMHOXEHHS: KBaJgpaT CyMMBbI
U KBaapar pasHocTd. PopMmyna pasHOCTH KBAaAparoB. PasiiokeHue MHOTOWIECHOB
Ha MHOYKUTEJIN.

YpaBHeHUsS 1 HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOI0 YPaBHEHN,
peuieHrne JIMHEMHBIX ypaBHEHMH. COCTaBJIEHUME YpPAaBHEHUM [0 YCIOBHIO 3aJayM.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMU M ero rpadpuk. Cucrema ABYyX
JMHEWHBIX YPaBHEHUH C ABYMs NepeMeHHbIMU. Perienne cucreM ypaBHEHUI criocobom
0ACTaHOBKHU. [IprMepsl pereHns TEKCTOBBIX 3a/1a4 C IOMOILBI CUCTEM YPABHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsmoii. UucnoBble MpOMEKYTKH. PaccTosHNE MEXTYy IBYMSI
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJWHATHOU IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHbIX dopMmynamu. UrteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsatne dhynkmuu. 'paduk ¢yskmuu. CBoiicTBa
byakuuii. JIuneitnas dynknus, ee rpaduk. I'paduk dynakumm y = |x|. ['paduueckoe
pEIIEHUE JTUMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KUIIACC
Yucia 1 BBIYUCTICHUA

KBaapatusiit kopenb u3 uncina. [loastue o0 uppanronaibHoM uncie. JlecssTuanbie
NpUOIMKEHUST HppalMOHANBHBIX yucen. (CBoWCTBa apuU(PMETHUYECKUX KBAAPATHBIX
KOpHEW U MX NPUMEHEHHE K MPE0OpPa30BAHUIO YNCIOBBIX BHIPAKEHUN U BBIUUCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.

Crenens c 11eNIbIM MOKa3aTeNeM U ee cBoicTBa. CTaHaapTHAs 3alUCh YHCIA.

Auredpanyeckue BbIPaKeHUs
KBagpaTHbiil TpexwiieH, pa3fioKeHUE KBAAPATHOTO TPEXWICHAa HAa MHOXKUTEIU.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO anredpandeckoit gpoou. CrnoxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHHue anreOpanyeckux Apooeil. PaiirioHanbHbie BEIpaXKEHUS
U UX npeoOdpa3oBaHUeE.
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YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Pemienue ypaBHEHUM, CBOISAIIMXCS K JIMHEWHBIM U KBaapaTHbIM. IIpocrenimme
IpOOHO-pAlMOHANIBHBIE YPABHEHHS.

I'padrueckass uHTEpHpeTalMsi YpaBHEHUW C JBYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMU. [IprMephl peleHus CucTeM HETUHEUHBIX
YPAaBHEHUU C IBYMs [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1a4 aNreOpanyeckuM CIiocoOOM.

HucnoBele HEpaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOMN NepeMeHHOU. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKIUT

[lonstue Qynxnuu. O6nacTh ompeneraeHUuss U MHOXKECTBO 3HAYEHHUH (PYHKIIUH.
CrniocoObl 3a1aHusT PYHKITHI.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no ee rpaduky. [Ipumeps! rpagukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

OyYHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrximn y = X2,y = x3, y =Vx, y=|X|. 'padudeckoe pemenne ypaBHeHHIA
U CHCTEM ypaBHEHUII.

9 KJIACC
YucJia 1 BLIYUCTIEHUSA

PanmionanpHble uHMCcla, WPpalMOHAIBHBIC YHCIA, KOHEYHbIE M OCECKOHEUYHBIC
JeCATUYHBIE TpoOU. MHOXKECTBO JEHCTBUTEILHBIX YHUCEII, IEUCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JIEMCTBUTEIILHBIX YUCET U KOOPAUHATHOU MIPSMOM.

CpaBHeHHUE JIEHCTBUTEIIBHBIX YHCETT, apU(PMETHICCKHIE JCHCTBHS C IEHCTBUTEIIHHBIMU
YHUCJIaMU.

PasMepbl  00BEKTOB  OKpYXKalomero MHpa, JUIMTSIBHOCTH  IPOIIECCOB
B OKPYXaroIleM MUpeE.

[TpubnrmxkeHHOE 3HAYCHHWE BEJIWYMHBI, TOYHOCTH NpHOMMKeHUs. OKpyriieHue
yucen. [Ipuknuaka u oneHka pe3yJibTaTOB BHIYMCICHUH.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIUXCA K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHMMN, CBOJAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHHsT ypaBHEHHMM TPETbEW M YETBEPTOU
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.
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VYpaBHeHue ¢ JByMsi NepeMeHHbIMH U ero rpaduk. PemeHue cuctem IByX
JIMHEMHBIX YPAaBHEHUH C IBYyMs IIEpEMEHHBIMU. PellieHue cucTeM AByX YpaBHEHUH, OHO
U3 KOTOpBIX JIMHEIHOE, a JIpyroe — BTOpPOHM creneHu. I'paduueckas MHTEpOpeTaLns
CHUCTEMBbI YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Pelrienrie TeKCTOBBIX 3aj1a4 aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JnMHEHHBIX HEPABEHCTB C OJHOM mepeMeHHo. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OAHOM mepeMeHHoi. KBagpaTtHsie HepaBeHcTBa. ['paduueckas
UHTEpIIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs [IEPEMEHHBIMM.

DyHKIUT
KBanpatuunas ¢pynkuusi, ee rpaduk u cBorictpa. [lapabosa, KoopAMHATHI BEPIITUHEI
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl.

I'paduxn  ynkumit: y = kx, y= kx+b, y = 5, y=x3y =% y=lx|
X
U UX CBOMCTBA.

YucaoBble MOCIe10BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATCIBHOCTH. 3aJaHue  ITOCJICIOBATCILHOCTH
peKyppeHTHOI dopMynol u Gopmysoit N-ro uieHa.

ApudmeTtndeckass W reoMeTrpuueckas mporpeccud. Dopmynbl N-TO  YiIeHa
apupMEeTHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI ITEPBBIX N WICHOB.

N3o0paxenue 4ieHOB apu(PMETUUECKON M T€OMETPUUECKON MTPOTPECCU TOUKAMMU
Ha KOOPAWMHATHOM TIUIOCKOCTU. JIMHEWHBI M SKCIOHEHIMaNbHBIN pocT. CIlOKHbIE
IIPOLICHTBHI.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pE3yJIbTATBI OCBOCHHS TPOTPAMMBI Y4eOHOTO Kypca «Auredpa
K KOHITy 0Oy4eHHs B 7 KJIacce.

Yucsa v BbIYUCJICHUS

BrImoniHATh, coueTasi yCTHbIE M TUCbMEHHBIE TTPUEMBI, apu(METUUECKHUE TEUCTBUS
C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHMS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPA3HbIE CIIOCOOBI
Y TMIPUEMBI BBIYUCIICHUS 3HAYECHUN JAPOOHBIX BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
U JIECATUYHBIE IPOOH.

[lepexonuth OT OAHOW (OPMBI 3alMUCH YUCEN K Jpyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B OCCKOHEYHYIO JICCATUUHYIO IPOOH).

CpaBHUBATH U YIOPSAIOYMBATH PAIIMOHATBHBIC YUCIIA.

OKpyrasaTs uucna.

BbINONHATh NPUKUAKY M OLIEHKY pe3ysibTaTa BBIUMCICHHM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIp@KEHUI. BBITIONHATE JEUCTBUSL CO CTENEHSIMH C HaTypaJlbHBIMU
MOKa3aTeNISIMU.
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[TpuMeHAT, TPHU3HAKW JETUMOCTH, Pa3jI0KCHHEe HAa MHOXXHTEIH HaTypadbHBIX
YHCell.

PemaTh mpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4H, CBI3aHHBIC C OTHOIIICHUEM BEJIMYHH,
MPOIIOPIIMOHATLHOCTBIO  BEJIWYHMH, IMPOICHTAMH, WHTEPIPETHPOBATH PE3yJIBTATHI
pEIICHHS 3a/1a9 C yYeTOM OIpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPHUBACMBIX
0OBEKTOB.

AJiredpanyecKue BbIPaKeHHA

Hcnonb3oBaTh anredOpanyecKkyr0 TEPMUHOJOTHI0O M CUMBOJIMKY, NPUMEHATH €€
B IIPOLIECCE OCBOEHUS yUeOHOI0 MaTepuaia.

Haxonute 3HaueHHss OYKBEHHBIX BBIPAKEHUW TIpU 3aJaHHBIX 3HAYCHHSX
EPEMEHHBIX.

BoimoniHaTs npeoOpa3oBaHMs 1IEJIOTO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
NOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINoJIHATS YMHOKEHHE OJIHOWJIEHA HA MHOTOYJIEH U MHOTOWJIEHAa Ha MHOTOYJIEH,
OpUMEHSTH GOPMYIIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIsATh Pa3oKeHHe MHOTOWIEHOB Ha MHOXHUTENN C TTIOMOIIBIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIHUPOBKHU ClIaraeMbIX, MpUMEHEHUs (HopMy
COKPAILIEHHOTO YMHOKEHHS.

[IpuMeHATh mnpeoOpa3oBaHMs MHOTOWIEHOB [UIsl PELIEHMs Pa3IUYHbIX 3a4ad
U3 MaTEMaTUKH, CMEXHBIX NPEAMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonp3oBaTh  CBOWCTBA  CTEMEHEW €  HATYpPaJbHBIMH  IOKa3aTEJSIMU
11 Ipe00pa30BaHUs BEIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHeliHbIE ypaBHEHUS C OJTHOM IEPEMEHHOM, PUMEHSS ITpaBuia rnepexoaa
OT MCXOJHOTO YpPaBHEHUSI K PAaBHOCWIBHOMY eMy. IIpoBepsATh, SIBISETCS JU YHUCIO
KOpPHEM ypaBHEHHSI.

[IpumensTh rpaduueckue METOAbl MPHU PEIICHUW JIMHEHHBIX ypaBHEHUHW M HX
CUCTEM.

[TonOupaTh mpuUMepHI MAp YKCE, SBISIONINXCS PEIICHHEM JTUHEHHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHS C JByMS
MEPEMEHHBIMH, TOIB3YSCh TPa(QUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemaTe cuctembl IByX JIMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBiTh U peuiaTh JUHEHHOE YPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX ypaBHEHUM
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d
MOJyYEHHBIN PE3yJIbTaT.

DOYyHKIUN

N3obpakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, HWHTEPBAJIbI, 3aIlKCHIBATH YHCIIOBBIE IPOMEKYTKHU
Ha anreOpanyeckoM Ssi3bIKE.
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OtmeyaTh B KOOPJUHATHOM MJIOCKOCTH TOYKH MO 3aJJaHHBIM KOOPJIMHATAaM, CTPOUTD
rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU ¥ = |x|.

OnuceiBaTh C NOMONIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEJIUYMHAMU:
CKOPOCTb, BpEMsl, pacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00beM pabOThI.

HaxoauTe 3HaueHne QyHKIMHU 110 3HAYEHUIO €€ apryMEHTa.

[Tonumars rpaduueckuit crnoco® TpeACTaBICHUS W aHanu3a uHopManuu,
U3BJIEKaTh M MHTEPHPETUPOBATH HHPOPMALMIO U3 TpadUKOB pealbHBIX IPOIECCOB
Y 3aBUCUMOCTEN.

[IpeamerHbie pe3ynbTaThl OCBOCHUSI MPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

Yucjaa u BbIYUCIEHUA

Hcnonp30BaTh HavaldbHbIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIILHBIX YUCEI
JUISL CPaBHEHMS, OKPYIJICHUS M BBIYUCIICHUH, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAMHATHOW MPSMOM.

[IpumMeHsTh MOHATHE apU(PMETUYECKOTO KBaJPAaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbhIE KOPHU, HCIOJB3YS TMPU HEOOXOIUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIpaXEHUN, COACPKAIIUX KBaJpPAaTHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcrnons3oBaTh 3amycu OOJBIINX U MaJIbIX YHACEI C TIOMOIIBIO IECITHYHBIX TPoOeit
U crerieHeit uucia 10.

AJiredOpanyeckue BbIPaKeHUsI

[IpuMeHSTh TOHATHE CTEIICHH C IIESTIBIM TIOKa3aTeNIeM, BBITIOJIHITh IPeoOpa3oBaHus
BBIPAKECHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKIECTBEHHBIE IMPEOOpPAa30BaHUS  PAMOHAIBHBIX — BBIPAKCHHM
Ha OCHOBE INMPaBWJI JSHCTBUH HAJl MHOTOUJICHAMH U alreOpandecKuMu ApOOsSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAXKCHUN JUISI PEIICHHS PAa3IMYHBIX 3a7ad
W3 MaTEMaTHUKH, CMEKHBIX ITPEIMETOB, U3 PEATTbHOMN MPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHBICE YPAaBHEHHS W PAUMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOIUTE MpOCTENIINE UCCIAEAOBAHUS YPABHEHUN M CUCTEM YPAaBHEHUW, B TOM
quclie ¢ TpPUMEHEHHEeM rpadudecKux NpeacTaBieHnid (yCTaHaBIUBAaTh, WMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM pEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexonuth OT cIOBECHOM (POPMYITUPOBKU 3a/1aud K €€ anreOpanyecko Mojenu
C TMOMOIIBIKD COCTABJIEHHS YPAaBHEHUS WM CHCTEMBI YPABHEHHWI, MHTEPIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHbBIA PE3YIIbTAT.
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[IprmeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB [JI CPAaBHEHUS, OLECHKH, PELIATH
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M UX CHUCTEMBI, JaBaTh rpadHUuecKyio
WUTFOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUT
[lonumaTe W UCHOJIB30BaTh (PYHKIMOHAIbHBIE TMOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMs), ONpEACNITh 3HadeHue (QYHKIUU 10 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.
Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIUN BUA:
y=_,y=x2 y= x3,y = VX, y = |x|, onuceiBaTh CBONCTBA 4KCIOBOI DYHKIHH
X

1o ee rpaduxy.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPAMMbI Yy4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

Yuciia 1 BbIYUCICHUA

CpaBHUBATH U yIOPSA0YMBATH PAllMOHAIBHBIE U UPPALIMOHATBHBIC YK CIIA.

BeimonusaTe apudmeTndyeckue IEWCTBHUS C PAIMOHAIBHBIMU YHUCJIAMHU, COYETasl
YCTHBIE W IIMCBMEHHBIC IIPUEMBI, BBINIOJHATE BBIYUCICHHUS C WPPALMOHAIBHBIMU
YUCJIAMHU.

Haxonuthe 3HaueHUs CTENEHEN C LENbIMU IOKA3aTeIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  JEUCTBUTENBHBIE  YHCIA, BBIIOJHATh NPUKUAKY  pe3yJbTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewmrate nuHelHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHS, CBOISIIMECS K HUM,
npocTeiIe 1poOHO-pallOHATbHbIE YPAaBHEHHUS.

PemaTte cuctemspl IByX JIMHEMHBIX YPABHEHUN C ABYMsSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUU, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

PemaTh TeKkCcTOBBIE 3a7ja4M alreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WIM CUCTEMBI ABYX YPABHEHUH C ABYMs IIEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIENOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHM, B TOM
quclie ¢ TpUMEHEHHeM rpaduyecKuX NpeacTaBieHnid (yCcTaHaBIUBAaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUM PEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOUee).

Pemate nuHElHBIE HEPABEHCTBA, KBAAPATHHIE HEPABEHCTBA, N300paxaTh PEIICHHE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemate cucTteMsl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YW CIIOBOU
MPSMOM, 3aIUCHIBATH PENIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUN PA3JIMYHbBIX 33/1a4.
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DyHKIUN
PacrioznaBath  (QyHKIMM M3y4yeHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKU
pacnoyio)KeHHe Ha KOOPJAMHATHOM IuiockocTH rpadukoB ¢GyHKuMd Bupa: y = kx,

y=kx+b, y= E, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctn
X

OT 3HaYeHUM KO3(P(HULUEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIUM.

Ctpoutrb u wu300pakaTh CXeMaTHYECKU TrpapuKkd KBaJApPaTUUHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX TpaduKam.

PacnoznaBath KBajpaTuuHyio (QYHKUHIO 1O (opmyse, NPUBOAUTH IPHUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HHU, PUZUKH, TEOMETPUH.

YucsioBbIe MOCAE10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUCCKYIO MPOTPECCUU MPHU Pa3HBIX
cnoco0ax 3agaHusl.

BBITIOJTHATH BEIYMCIICHHS C HCIIOIB30BaHUEM (DOPMYJI N-TO WieHa apuPhMETHUISCKON
¥ TEOMETPUYCCKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ICHHI ITOCIICI0BATCILHOCTH TOYKAMU Ha KOOPJIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YUCIOBBIMHU IIOCJIENOBATEILHOCTIMU, B TOM YHCIIE
3aJ1a4M U3 peajbHOM KU3HU (C UCITOJIb30BAHUEM KaJbKYJISATOPA, ITUPPOBBIX TEXHOJIOTHI).

10
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHbBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB coiep>KaHue
Uuca u BBIYUCIICHUS. 25 [Tonsitue CucreMaTH3UPOBATH M 000raIAThH 3HAHUS
PanronanbHble yncnia palMOHATILHOIO YKclia. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX IPOOSIX.
ApudmeTrueckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPa30BLIBAS
JeNCcTBUS py HEOOXOAUMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YIOPSIAOUYUBAHUE
PalMOHAIBHBIX YHUCEIL.
CrernieHb

C HaTypaJIbHBIM
ITOKa3aTeJIeM.
Penienue oCHOBHBIX
3a/1a4 Ha Ipoow,
MIPOLICHTHI

Y3 peAIbHOU
MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
PpA3T0KEHUS

Ha MHOXKUTEIIH
HaTypaJbHbBIX YHCEII.
PeanpHbIe

OOBIKHOBCHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HooOpa3HbIe CIOCOOBI U NMPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITHUHBIE TPOOU:
3aMEHATh MPU HEOOXOAUMOCTH JICCATUIHYIO TPOOH
OOBIKHOBEHHON U OOBIKHOBEHHYIO JECATUYHOU, MPUBOIUTH
BEIpaXeHHUE K popme, HanboJiee yI00HOM JIJIs BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAKEHUS HA YMHOKCHHUE

U JIeTICHUE IECSITHYHBIX APOOeH K NeHCTBUSIM C IETBIMU
YHUCJIAMH.

[IpuBOAUTH YK C/IOBbIEe M OYKBEHHbIE IPUMeEPBI CTCTICHU
C HATYpaJIbHBIM MTOKa3aTeNIeM, OOBSICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parMoHaibHOe
YUCJ0, N — HATYpaJIbHOE YHUCIIO).

IloHUMATH CMBICT 3aMMUCH OOJBIITNX YHCEIT C TIOMOIIBIO

11
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3aBucuMocTu. [Ipsamas
u oOpaTHas
IIPONIOPLIMOHAIIBHOCTH

JECATUYHBIX Ipo0eli u creneHelt ynucna 10, npuMeHsTh NX
B PEaJbHBIX CUTYyAIHsIX.

IIpuMeHATH MPU3HAKK JEIIMMOCTH, Pa3I0KECHUS Ha
MHOKUTENN HAaTypaJIbHbBIX YHCET.

PemaTtp 3a1a4um Ha YaCTH, IPOIECHTHI, MPOTIOPIINH,

Ha HaXOXJIEHHE NpoOu (MPOIEHTA) OT BEIUUMHBI U
BEJIMYUHEI 110 €€ IpoOu (TIPOILICHTY), 1podu (TIPOLICHTA),
KOTOPBIN COCTaBJISIET OJHA BETUYMHA OT JPYTOH.
IpuBOaUTH, pa30UpPaTh, OLIEHUBATH PA3ITUIHBIC PEIICHUS,
3aIiCH PEIICHUH TEeKCTOBBIX 3a]1aH.

Pacnio3HaBaTh U 00BACHATH, ONIMPASICh HAa ONPEICIICHHS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 IPYTUX YUeOHBIX
PEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 33]]a4K HA IPOOH,
MPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPOTIOPIIMOHAIBHOCTH,
MPOIOPLIUU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHMUSI.
[IlepemeHHBIE.
Jlommyctumeble
3HAYECHUS
MIEPEMEHHBIX.
DopMyJIbL.
[IpeobpazoBanue

OgaageThb anreOpandeckoil TEPMUHOIOTHEH U CHMBOJIMKOH,
NPUMEHATH €€ B IIPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTthb 3HaueHNs OyKBEHHBIX BbIpaXKEHUN MTPH 3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 opMyIiaM.
BoInoiHATH npeoOpa3oBaHUs LEIOT0 BBIPAKEHUS

B MHOT'OYJIEH MTPUBEICHUEM MOJOOHBIX CJIaTaeMBbIX,
PaCKpBITUEM CKOOOK.

BbINOJIHATH YMHOKEHHUE OJHOWIEHA HA MHOTOWICH

12
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OYKBEHHBIX
BBIPAYKCHU,
pPacKpbITHE CKOOOK
U TIPUBEJICHUE

[MOJIOOHBIX CJIAra€MBbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
TOKa3aTeJIeM.
MHOro4JieHsbl.
CrnoxeHue,
BBIYHTAHHE,
YMHO>KEHHE
MHOT'OWIEHOB.
DopMyIIbl
COKpAILIEHHOT'O
YMHOKEHHUS.
Paznoxenue
MHOT'OWICHOB
Ha MHOXKUTEIIH

Y MHOT'OYJIEHa Ha MHOTOWIEH, PUMEHATb (POPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa3ioKeHHE MHOTOYICHOB Ha MHOKUTEIH
MyTEM BBIHECEHHUS 32 CKOOKH 0OIIIeT0 MHOXKHUTES,
npuMeHeHHUs! (OpMYJIbl Pa3HOCTH KBaJIPaTOB, GOpMYII
COKpAILIEHHOT'O YMHOKEHHS.

IIpumeHsATH Mpeodpa3oBaHe MHOTOUYICHOB JJI PEIICHUS
Pa3IUYHBIX 337]a4 U3 MAaTEMATUKU, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKMU.

3HAKOMUTBHCS C HCTOPUEH Pa3BUTUS MaTEMaTHKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, paBuia
peoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUH.
JIuneitHOE ypaBHEHHE
C OJIHOM NIEPEMEHHOM,

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
IPUMEHsIA MPaBUJIA IIEPEX0/1A OT UCXOIHOTO YPABHEHUS

K PaBHOCWJIBHOMY eMy 0oJiee MpOCTOro BHUA.

IIpoBepsiTh, SBISETCS JIU KOHKPETHOE YHCIIO KOPHEM
YpaBHEHMUS.

IHonOupaTs MpuMepkI Nap YUCE, ABIISIIOMINXCS PELICHUEM
JIMHEVHOTO YPAaBHEHHUS C JBYMsI IIEPEMEHHBIMM.

13
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pELIEHUE JIMHEUHBIX
ypaBHEHUU. PelnieHue
3a71a4 C ITIOMOILBIO
YPaBHEHUN.

JIuneiinoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema IByx
JIMHEVHBIX YPaBHEHUIN
C ABYMs

CTpouTh B KOOPJIMHATHOMN IJIOCKOCTU rpauK JMHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YSICh TPaUKOM,
NPUBOAUTH NPUMeEPHI PELICHNS YPABHECHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUN
C IBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I10OJyYEHHbIN
pe3yabrar

MePEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara touku N300paxaTh Ha KOOPIMHATHON MPSIMON TOYKH,

OyHKIUU Ha npsiMoi. UKCIIoBbIE | COOTBETCTBYIOIIME 3alaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
IIPOMEXKYTKH. MHTEPBAJIbI; 3aIMCHIBATh UX Ha aJIreOpanyecKoM S3bIKE.

Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpssmoyrosibHas
cucTeMa KoopJAHHaT
HAa MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/IaHHBIX
dbopmynamu.
Yrenue rpaduxon

OTMeyaTs B KOOPAMHATHOM IVIOCKOCTH TOYKH

10 33JIaHHBIM KOOPJAMHATAM; CTPOUTH IPaQUKU HECIOKHBIX
3aBUCUMOCTEM, 3a/IaHHBIX (POPMYIIaMH, B TOM YHUCIIE

C TIOMOIIBIO I POBBIX TAOOPATOPHI.

I[IpuMeHATH, U3y4YaTh NPEeUMYIECTBA,
HHTEPNPeTUPOBATH rpadUUECKUii CTIOCOO MPEACTABICHUS
U aHaJIM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIUH.
OcBauBaTthb oHsATHE (DYHKIINH, OBJIA/ICBATH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaTh mHElHYI0 QyHKIHIO Y = KX + b,
ONMUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHHI

14
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peasibHbIX
3aBUCUMOCTEN.
[lonstue pyHKUIUU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUHS.

k03 unmentos K u b,

CtpouTthb rpaduku JiuHeiHON QyHKImY, QyHKIMA Y = | x|,
Hcnoab3oBaTh HM(PpoBbIE pecypehl 1Sl TOCTPOEHUS
rpa@ukoB (YHKLIMI U U3yYEHUSI UX CBOMCTB.

IIpuBOoAUTH NPUMeEPHI TMHEUHBIX 3aBUCUMOCTEN

B PEaJIbHBIX MPOLIECCAX U SBICHUAX

[TocTpoenue rpaduka
JUHENHON PyHKIUU.
I'padux pynxun
y =lx|
[loBTOpEeHue u 0000IIEHNE 6 IToBTOpEeHUE Br10upaTh, NPUMEHATH OLEHMBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATU I Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHui BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHEHUIA.
7 xiacca, 06001eHne OcyuecTBJIATH CAMOKOHTPOJIb BBINOJIHIEMBIX I€UCTBUN
3HAaHUU Y CaMOIIPOBEPKY pE3yJIbTaTa BHIYUCICHHM,
npeoOpa3oBaHUM, TOCTPOCHUH.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 PYTrux
IIPEIMETOB.
Pemathb TeKkCTOBBIE 32/12a4H, CDABHUBATh, BLIONPATh
CIoCOo0bI PEIICHUS 3a/aun
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBaapatHblii KOpeHb ®opMyIUpPOBATH ONpPeAeIeHre KBaIPaTHOTO KOPHS

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecsaTuunbie
PUOIIKEHUS
MppalOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIE
yucna. CpaBHEHHE
JIEUCTBUTEIBLHBIX
YHCEIL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHCJIOBBIX
BBIPAKCHHUI,
coJieprKaIux
KBaJ[paTHbIC KOPHU

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHS.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCIOJIB3YS TIPU HEOOXOIUMOCTH KAJbLKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNOPSA0YMBATH PAllUOHAJIBHBIC

Y UppalMOHAJIbHBIE YHCIIA, 3aITUCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEN.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUThH TOYHBIE

U IpuOIMKeHHbIE KOpHU Tipu @ > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHMsl BEIPAKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHHU.

Bripa:kaTh nepeMeHHbIe U3 TEOMETPUUECKUX U PU3UUECKUX
dbopmy.

BouruncjiTh 3HaUEHHM S BBIPAKEHUM, COAEPKAIIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YSI PU HEOOXOJUMOCTH

16




denepanbHas padouas nporpamma | Marematuka. 5-9 kiraccel (0a30BbIi YPOBEHB)

KaJIIbKYJIATOP.

Hcnonb3oBaTh B X0€ peUICHUS 3a1a4 3JIEMEHTAapHbIC
IPEe/ICTaBIICHUs, CBA3aHHBIE C TPUOIMKEHHBIMU 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBHCH € MCTOPHUEH Pa3BUTHUS MaTEMaTUKU

Yycia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrteneHsb ¢ LEeIbIM
ITOKA3aTeJIEM.

@opmMyJIMPOBATH ONpeAeJeHHe CTENIEHU C LEIbIM
MIOKAa3aTeJIEM.

noKasaresieM CranpapTtHas 3anuch IIpencTaBasiTh 3aMUCh OOJBIIUX U MAJIBIX YHCEIT
YHCIIa. B CTaHJIapTHOM BHJIE.
Pa3mepsl 00beKTOB CpaBHMBATB UKCJia U BEJIMUUHBI, 3AIIMCAHHbBIC
OKpY’KaIOLIEro Mupa C UCIOJIb30BaHUEM cTerneHu 10.
(OT PEeMEHTapHBIX Hcnmosb30BaTh 3aIUCH YUCEN B CTAHIAPTHOM BUJE
YaCTHUII JUTSI BBIPQXKEHHS pa3MEPOB 00bEKTOB, NITUTEIHHOCTH
710 KOCMUYECKUX MIPOLIECCOB B OKPYKAIOILIEM MUDE.
00BEKTOB), DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4YECKOM (popMme
JJIUTEIbHOCTDH U WJUIIOCTPUPOBATD IPUMEPaAaMu CBOMCTBA CTEIICHU
IIPOLIECCOB C LIEJIBIM MOKAa3aTEeJIEM.
B OKpyxatomieM mupe. | IlpuMeHsiTh cBolicTBA cTENeHN I MPeoOpa3oBaHMUS
CBolicTBa CTENIEHH BBIPAYKECHUH, COAECPKAIIUX CTEIIEHU C LEIbIM ITOKA3aTEIIEM.
C L[EIIBIM IIOKa3arejieM | BbINOIHATH IeMCTBUSA C YACIIAMU, 3alIMCAHHBIMU
B CTaHAAPTHOM BHJi€ (YMHOKEHUE, ICJIICHUE, BO3BE/ICHHE
B CTCIICHB )
AnreOpanyeckue KBagpatHblit Pacno3HaBaTh KBagpaTHbBIA TPEXUJIEH,
BbIpakeHUs1. KBagpaTHbIi TPEXWICH. YCTaHABIMBATh BO3MOKHOCTb €TI0 PA3JIOKECHUS
TPEXUJICH Pa3znoxxenne Ha MHOXHUTEIH.
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KBaJIpaTHOTO
TpexXuJieHa
Ha MHOKUTENH

PaCKJIaHI)IBaTb HAa MHOZKMTCIN KBaI[paTHBIﬁ TPCXYJICH
C HCOTPHULATCIIbHBIM JUCKPUMHUHAHTOM

Anredpanueckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
JPOOk.
Jlomyctumsle
3HAYCHUS
IIEPEMCHHBIX,
BXOJISATITUX

B ajreOpandecKue
BBIPKCHUS.
OcHOBHOE CBOMCTBO
anre0panveckoi
npobu. CokpaiieHue
TpoOeit.
CrioxeHue,
BBIUUTAHUE,
YMHOKEHUE

U JICJICHHE
anredpandecKux
TpoOeii.
[IpeobpazoBanme
BBIPAKCHHUI,
coJieprKaIux
anredpanvecKue
npodu

3anuchIBaTh anreOpanyeckre BHIPAKEHHUS.

HaxoauTts 0051aCTh ONPE/IENIEHUs pAaLlMOHAIIBHOTO
BBIPAKCHUSI.

BbINOTHATH YMCIOBHIC TTOACTAHOBKH U BBIYHCSTD
3Ha4YeHHUE IpoOU, B TOM YHCIIE C TOMOIIBIO KAJIBKYJIATOPA.
@opMyIMPOBATH OCHOBHOE CBOMCTBO alre0panyeckoil
IpoOu U MPUMEHSTH €ro JJis Ipeo0pa3oBaHus IpoOei.
BbINOTHATH JeHCTBHUS C AITeOpanvIecKiuMH IPOOSIMHU.
IIpuMeHsaTH Npeodpa3oBaHus BbIpRXXEHUM IS pelIeHus
3ajau.

Bobipa:kaTh nepemeHnHbie 13 Gopmyi (pusndeckux,
reOMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYALNH )
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YpaBHEHMS 1 HEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTh KBaIpaTHbIC YPaBHEHHS.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anumcbiBaTh opmyily KOpHEH KBaIpaTHOTO YPaBHEHMS;
KBaJpaTHOE pelaTh KBaJpaTHble YPABHEHUS — [TOJIHBIC U HETIOJHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh npocreimme UCCaAeI0BAHNA KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUM.
ypaBHeHus. Teopema PemiaTh ypaBHeHHsl, CBOJISIIIIMECS K KBAJAPATHBIM,
Buera. C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Pemienue ypaBHeHui, Hao0Jsr0on0aTh ¥ aHAJIM3UPOBATH CBSI3b MEXK1Y KOPHAMU
CBOJIAILINXCS 1 Kod(pUIMeHTaMu KBaJPATHOTO YpaBHEHUS.
K KBaIpaTHBIM. ®opmyaupoBaTh Teopemy Buerta, a Taxke 00paTHyIO -
[IpocTeiimue npoObHO- | TeopeMy, IPUMEHSITh 3TU TEOPEMBI [JIs1 pELIECHUS 3a7a4.
palLlMOHAJIBHBIE PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
YpaBHEHUSL. NEPEXOIUTh OT CJIOBECHOU (POPMYIMPOBKHU YCIOBHS 3a7a4u
Pemenne TekcToBBIX K anredpandeckoi MOIeNId MyTEeM COCTABIICHHS YPaBHEHUS;
3a/1a4 C MOMOIIBIO pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJpaTHBIX pe3yJIbTar.
YpPaBHEHHM 3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHUS aNreOphI

YpaBHEHHUs 1 HEPABEHCTBA. 13 JIuneitHoE ypaBHEHUE Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMS

Cuctembl ypaBHEHU I

C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUN

B LIEJIBIX YKCTIAX.
Pemenune cucrem aByx
JIMHEVHBIX YPaBHEHUM
C AByMS

IIEPEMEHHBIMHU.

CtpouTth rpadvKku THHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBBIE PeCyPChI.

Pa3ziuyaTth napajuiesibHbIE U EPECEKAIOIINECS MPAMBIE
110 UX YPABHEHUSIM.

PemiaThb cuCTEMBI ABYX JIMHEWHBIX YPABHEHUN C JBYMS

MIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKCHUEM.

PemaTh npocreiime CUCTEMBI, B KOTOPBIX OJHO
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IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHUCTEM HEJIMHEUHBIX
YPaBHEHUMN

C ABYMsI
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YpaBHEHUSA

C ABYMsI
IIEPEMEHHBIMU

Y CUCTEM JIMHEMHBIX
YPaBHEHUU C JBYMs
IIEPEMEHHBIMHU.
Pemenne TekcToBBIX
3a71a4 C ITOMOILBIO
CHUCTEM YpaBHEHHM

U3 YPAaBHCHUMN HE SIBISACTCS JTUHEUHBIM.

IIpuBoauTH rpaMyecKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C IBYMsI IIEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 3a1a4H aJIreOpanyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoselie
HEPABEHCTBA U UX
CBOMCTBA.
HepagenctBo ¢ ogHOM
IIEPEMEHHOM.
JIuneliHbie
HEPABEHCTBA C OJHOU
MIEPEMEHHON U UX
peuienue. CuctemMbl

DopMyJIHPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJVMHATHOU MIPSMOM, JOKA3bIBATH
anreOpanvdecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
PemiaTp IMHEHBIE HEPABEHCTBA C OJTHOM IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pematpb cucTeMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSAMOM
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JIMHEVHBIX HEPABEHCTB
C OJJHOM IIEpEMEHHOU
Y VX pELICHHE.
N3o0paxkenue
peLIeHUs JIMHEHHOTO
HEpPABEHCTBA U UX
CHCTEM HA YUCJIOBOM
IIPSIMOU

O yHKIUY.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTp onpeieIeHUs
Y MHOXECTBO
3HauYCHUN (QYHKIIHH.
CrniocoObl 3a1aHus
GyHKIHIA.

I'paduk GpyHKIIHH.
CgoiicTBa QyHKIINH,
UX OTOOpakKeHUE

Ha rpaduke

Hcnoab3oBaTh (YHKIIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

Boruucasth 3HaYeHus1 QyHKIHHI, 3aIaHHBIX

dbopmynamu (Ipu HEOOXOJUMOCTH UCTIOTH30BATh
KQJIBKYJISITOP); COCTABJIATH TA0IMIbI 3HAY eHU I

byHKIHIH.

CrtpouTh 1o TouKkam rpaguku QyHKIuH.

OnuckiBaTh cBOMicTBa (YHKIIMHA HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoab3oBaTh G yHKIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccaenoBaTh mpuMephl rpapuKOB, OTPAKAIONTUX PEATbHbBIE
IIPOLIECCHI U SIBJICHHUS.

IIpuBOoAMTH NMpUMeEPHI IPOLIECCOB U SIBJICHHUM C 3aJaHHBIMU
CBOMCTBaMH.

HUcnonb30BaTh KOMINBIOTEPHbIE IPOTPAMMBI

JUTSI IOCTPOEHUS TpaduKOB QYHKIMHN U N3yICHHUS

VX CBOWCTB
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DyHKIUY.
UricioBbie G yHKIUN

YreHue 1 nocTpoeHue
rpa@uKoB (HyHKLIHMA.
[Tpumepsl rpadgukoB
dyHKumii,
OTpaKaIOLTNX
pealIbHBIE MTPOIIECCHI.
OyHKIWUH,
OTHCHIBAOIIINE
OpsIMYyI0 U OOpaTHYIO
IPOTIOPIIMOHAIEHBIC
3aBHCHUMOCTH, UX
rpaduku.

I'paduk Gynkimum

y = X2

OyHKIUH

y = x4y =X,

y =vx,y = x|
rpadgudeckoe
pElLICHUE YPaBHEHUM
Y CUCTEM YpaBHEHUU

HaxoauTs ¢ mnoMombio rpagpuka GyHKIMHA 3HAUEHUE OJTHON
U3 paCCMATPUBAEMBIX BEJIUYMH [10 3HAYCHUIO IPYIrOi.

B HecnoxHBIX ciiydasx BbIpaxkaTh (OpMYJ10M 3aBUCHMOCTD
MEXK]y BEJIMYNHAMMU.

OnuchIBaTh XapakTep N3MEHEHUS OJTHON BEIUYUHBI

B 3aBUCUMOCTH OT U3BMEHEHUS IPYTOM.

Pacno3naBaTh BUbl U3y4aeMbIX (PYHKIIHIA.

Iloxka3pIBaTh CXeMaTHYECKH I10JIOKEHUE HA KOOPAUHATHOU
10cKoCTH rpaduKoB GpyHKIMM Buga: y = X%,y = X3,

y =vVx, y = |x|

Hcnonb3oBath pyHKIHOHAJIBHO-TPadHUeCKHe
NpeacTaABJIEHHU Ul PELICHUS U UCCIICA0BAaHUS YPaBHECHUN

U CUCTEM YPaBHEHMUM.

IIpumeHAaTH HU(PPOBHIE pecypchl LI IOCTPOCHUS
rpauKoB G yHKIIHI

[loBTOpEeHue u 0000IIEHUE

[loBTOpEHNHE
OCHOBHBIX MOHSTHH
¥ METOJIOB KYpCOB
7 1 8 KJ1accoB,
00001IeHNe 3HaHU I

Bbi0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YHUCeJ, BBIYUCIECHUN, TPeoOpa30oBaHUi BhIpaXKEHUH, pELICHUS
YPaBHEHUH.

OcyecTBJIATH CAMOKOHTPOJIb BBITIOJTHACMBIX J1€HCTBUAM

Y CaMOIIPOBEPKY pe3yiIbTaTa BHIYUCICHUMN, TPeoOpa30BaHUI,
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IIOCTPOCHUH.

Pemats 3a1a4u U3 peajibHOM KU3HHU, IPUMEHSITH
MaTeMaTHUYEeCKUEe 3HAHUS sl PEIICHUs 3a7a4 U3 IPYTUX
MPEIMETOB.

PemaTth TeKCTOBBIE 321241, CPABHUBATH, BLIOUPATH
CIOCO0BbI PELICHUS 3a7aun

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KUIACC
HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIC

1 OCCKOHEYHBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEUCTBUTEIBbHBIX
YHCEN;
JIEHCTBUTENLHBIE
YHCla KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBHE MEXKTY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCEeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSMOM.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCET,
apupMeTuyecKue

HaTypaJbHbBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHUTBHCS C BOBMOXHOCTBIO MPE/ICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.
N300paxaTh 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE ITPUEMBI,
apudmMeTryecKHe JeMCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOJMTb 3HAYCHHUS CTENEHEN C LIEJIBIMU MTOKA3aTEISIMHU
Y KOPHEW; BBIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKCHU.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JIEUCTBUTEIIBHBIX YHCEN B MPAKTUUYECKOMN AESITEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS 1EMCTBUTENLHOIO YUCIIa MPU PEIICHUU
3aaad4.

OKpyriasiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHUAKY PE3YJIbTaTa BBIYMCICHUM, OEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[TpubnuxenHoe
3HAYCHUE BSIIMUHNHBDI,
TOYHOCTD
npUOIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIUYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUU.
3HAKOMMTBCH € HCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENIEHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rPpapuueckne
METO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
yYpaBHEHHsI, CBOJISAIIMECS K HUM, MPOCTeMIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
pa3HBIMU CIIOCOOaMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHueM

Ha MHOXKUTEITH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekcTOBBIX
3a/1a4 aJire0pandecKkum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
NIEPEMEHHBIMHU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIUHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
UHTEpIpeTalns
CHCTEMBI YPAaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenune TexkcToBBIX

OcBauBaTh ¥ MPUMEHSTH ITPUCMBI PCIIICHHS CHCTCMBI
JIBYX JTMHEHHBIX YPAaBHCHHUH C IBYMS IIEPEMCHHBIMU

Y CHUCTEMBI JIByX YPaBHCHUM, B KOTOPBIX OJHO YPaBHCHHE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUIESCKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJAeT0OBAHUS YPABHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
GbOopMYITUPOBKH YCIOBUS 3aa9H K allreOpandecKoi Moieu
MyTEeM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHS MAaTEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsATh peoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh
JIuHeitnble JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTUHEIHBIE U KBAIPATHBIC HEPABEHCTRBA.
C OJTHOW EPEMEHHOMN PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U X pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJIHOU MOJTyYECHHBIE PEIICHHUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIMU 16 KBanpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynKIUA, €€ TpaduK

u cBoiicTBa. [lapabomna,
KOOPJMHATHI BEPIITHHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH TpadUKOB

Gynkuuii Buga:y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETpPHUH NapadoIbl.

I'paduxu pyHKLIMIA:
y = kx,
y = kx + b,
k
y = -,
X
y = X%,
y = X,
y =vx,
y = [x]

y = X3,y =vx, Y = |x| B 3aBUCHMOCTH OT 3HAYeHM
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 popMyIIE.
IIpuBoAUTH NpUMePHI KBAPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PUUKU, TEOMETPHUHU.

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHOU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y = axt,y=ax’ + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 X TTOCTPOSHUS], B TOM YHUCJIE C ITOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[MOCJIEIOBATEILHOCTH

15

[TonsATHE YKCITOBOM
MOCJIEIOBATEIBHOCTH.
3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmyoit

u (hopmyI0ii N-TO
YJIeHA.
Apudmerndeckas

U TeOMeTpruYecKas
IIPOTPECCUM.
®opmyibl N-TO YIeHa
apupMeTUuyecKon

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH pPeveBble BHICKA3bIBAHMS C MICTIOJIH30BAaHUEM
TEPMHUHOJIOTHH, CBS3aHHOH C MOHSATHEM
TIOCTICTOBATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEMN, 3 JaHHBIX
TUMH HOpMYyTIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
TIOCJICTIOBATEIIBHOCTH, €CJIH BHIMTMCAHBI IIEPBHIE HECKOIBKO
ee YICHOB.

Pacno3naBaTh apupMETHIECKYIO  TEOMETPHUIECKYTO
IPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3adaHUS.
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U TE€OMETPUUECKOHN
IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4wieHOB
apupMeTHuIeCcKon

Y TEOMETPHUYECKOMN
MIPOrPECCUN TOUKAMHU
Ha KOOpJIAMHATHOM
IJIOCKOCTH.
JInHeVHbI

Y DKCIIOHEHIMAJIbHBII
pocT.

CI10kHBbIE POLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHb NOCIEN0BATEIBHOCTH TOUYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 PEAIbHOM KU3HU, WLIFOCTPUPYIOIINE U3MEHEHUE

B apu(MEeTHUUECKOU MPOrPECCHH, B TEOMETPUUECKON
IPOrpeccun; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
IIOCJIEIOBATENIBHOCTAMU, B TOM YUCIIE 3a1a4X U3 PEAIbHOU
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH
(371EKTPOHHBIX TA0JIUL, TPAPUUECKOT0 KaIbKYJIATOpa U T.I1.).
Pemathb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIb30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTUS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cUcTeMaTHh3alusa 3HaHUH

18

Ywucna ¥ BEIYUCIICHUS
(3amuce, cpaBHEHUE,
JICHUCTBUS

C JIEUCTBUTEIbHBIMU
YHCJIAMH, YUCIIOBas
npsiMasi; MPOLICHTHI,
OTHOILICHHS,
MIPOTIOPIINH;

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PEUICHUHN 3a7a4 U3 IPYyTUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aAHHbIE C YNCJIAMM. HATYPAJILHOE YUCIIO,
MIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€ITUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAHIaPTHBIA BU]T
yucia, apupMeTUYECKUd KBaAPaTHBINA KOPEHb.
BBINOJIHATE AeicCTBHUSA, CPABHUBATH M YIIOPAX0YHUBATH

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYTJISTh YKCIIA; BHIMOJIHATH NPUKUIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00beM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa30upars peanbHble KU3HEHHBIE CUTYaLlUH,
(opmyJIIpoOBaATH UX Ha A3bIKE MATEMATUKH,
HAXOJMTH PEILICHUE, IPUMEHSS MAaTEMATUUECKUI ammnapar,
HHTEePIPETHPOBATH PE3YJIbTAT
AnreOpanyeckue OnepupoBath NOHATHUSIMH: CTEIICHD C IEIBIM
BBIpAKECHUS nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJTHATH OCHOBHBIE eICTBUSA: BHIIIOIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JOMyCTUMBbIE palMOHANbHBIE BBIPAKEHUS U BBIPAKEHHS C KOPHSIMH,
3HAYEHU) peanu30BbIBaTh Pa3I0KEHHE MHOTOUJIEHA HA MHOXKUTEIIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (DOPMYI Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JIOIYCTUMBbIE 3HAUE€HUSI IEPEMEHHBIX JJIs1 JPOOHO-
pPaLMOHAIBHBIX BBIPAKEHUHN, KOPHEM.

MopnesmmpoBaTth ¢ IOMOIIBIO (OPMYJI pealbHbIE IPOLIECCHI
U SIBJICHUS

OyHKIMH
(mocTpoeHue,
CBOMCTBA U3YYEHHBIX
yHKUMi;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIUS, TpadUK QYHKIIUH,
HYJIU QYHKIHUH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBRA,
IIPOMEKYTKH BO3pacTaHusi, yObIBaHUsS, HAaUOOJIbIIEEe

Y HaMEHbIIIee 3HAUCHUS (PYHKIIHUH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKAaTh CBOICTBA
GyHKUUN, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHAMM: IPSMasi TPOIIOPIIMOHATEHOCTD,
oOpaTHasi IpOMOPLUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTudHas QyHKIHs, Tapadoiia, rurepoora.
HUcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOKCTB,
MIPOIIECCOB M 3aBUCUMOCTEM, JIJIsl pelIeHus 3a71a4 U3 APYTUX
y4eOHBIX TPEAMETOB U PEATHHOM KU3HH; MOJAEJIUPOBATH

C MIOMOIIIBIO TPa(UKOB PeAIbHBIE TIPOIIECCHI U SBJICHUS.
Bripaxats (popMy1aMu 3aBUCUMOCTH MEXKIY BEJIMUYNHAMU

OBILEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

. Anrebpa.7 knacc. MakapsiueB FO.H., Munntok H.I'. u ap. / [lox pen.
Tenaxosckoro C.A. - M.: Ilpocenienue, 2022 r.

. Anre6pa.8 kimacc. MakapsiueB FO.H., Munntok H.I'. u ap. / [lox pen.
TensikoBckoro C.A. - M.: IlpocBemenue, 2022 r.

Anrebpa.9 knacc. MaxkaperueB FO.H., Munatok H.I'. u ap. / Ilox pex.

Tenaxosckoro C.A. - M.: Ilpocsemnienue, 2022 r.

METOJIUYECKHUE MATEPHUAJIbI AJI51 YUUTEJISA
Aneebpa. 7 knacc. Memoouueckoe nocooue. Mep3ansik. Kareropusi: Aneeopa.

28.06.2019 12:21.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

https://resh.edu.ru/
https://proektoria.online/lessons
https://ypokudpsl.pd/
http://www.ceteBudok.pd/

https://fg.resh.edu.ru/
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https://myschool.edu.ru/

https://uchi.ru/
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