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INOACHUTEJIBHAA 3AIITMCKA

Anrebpa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa30BaHMS:
OHa O0ecne4YrBaeT U3Y4YEHHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOKEHUST 00pa30BaHUs U
B TMIOBCEIHEBHOM u3HU. Pa3Butue y oOydarommxcss HAy4YHBIX MPEACTABICHUM
O TMPOUCXOXKIACHUU U CYIIHOCTH aireOpandeckux aOCTpakiMii, crocode OTpakKeHUs
MaTEeMaTU4YeCKOM HAyKOW SBJIEHUHW W TPOLIECCOB B TMpHUPOJIe W OOIIEeCTBE, POJIU
MaTEMaTUYECKOr0 MOJICIUPOBAHUS B HAYyYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KA4€CTB MBIILJICHUSI, HEOOXOAUMBIX JIJIs
aJlanTalyyu B COBpeMeHHOM InudpoBoM oOmiecTBe. M3ydeHue anredpbl oOecrednBaeT
pa3BuUTHE yMeHUs HaOI0/aTh, CpPaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUICHUS, CIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYJNHpPOBaTh yTBepxkJeHUs. OCBOGHHE Kypca aireopsl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYarOIIMXCS: OHU HCIOJb3YIOT
JNEAYKTUBHBIE M WHAYKTHUBHBIE pAacCyXJACHHUS, O0000IIeHHe U KOHKPETH3aIHUIO,
abctparupoBanue 1 aHanoruto. O0yuenue anredpe mpearnogaraeT 3HauuTeNIbHbIN 00BEM
CaMOCTOATENLHON JEATEIbHOCTH O0YYAIOIINXCS, TTO9TOMY CaMOCTOSTENIbHOE PEIICHUE
3a/lay SBJSIETCA peann3anueit AesiTeIbHOCTHOTO IPUHITUIIA O0yUeHHUS.

B crpykType mporpamMmbl yueOHOTO Kypca «AjreOpa» Uisi OCHOBHOTO OOIIEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJICP)KATEIbHO-METOJIUYECKUE JIMHUM:
«Ywucna v BBIYUCIICHUS», « AJreOpandecKue BRIpaXEHUs», « Y paBHEHUS U HEPAaBEHCTBAY,
«Dynkuuny. Kaxnas U3 3TUX cojepKaTeabHO-METOJUYECKUX JIMHUM pa3BUBAETCA Ha
MPOTSHKCHUH TPEX JIET U3yYEHHUs Kypca, B3aWMOJCHCTBYS C IPYTUMHU €ro JHHUSAMU. B
X0J/Ie U3yUYCHUsS] Yy4eOHOro Kypca OOy4aromMMcsl MPUXOIUTCS JTOTUUYECKU PacCyKaTh,
UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TIPOrPaMMy
y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pazjeiiaXx MaTeMaTUYeCKOTO OO0pa30BaHMS W CIIOCOOCTBYIOIIHE
OBJQJICHUI0O OOYYalOIIMMHUCI OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHUYECKOIO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue muHUM «YHucna U BBIYUACICHUSD CIYKUT OCHOBOM ISl JalbHEHIIErO
W3YYEHUS] MATEMaTHKH, CIOCOOCTBYET pa3BUTHIO Yy OOyYaloOIUXCS JOTHYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ alTOPUTMaMH, a TakKKe
NPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX IS TIOBCEAHCBHOM IKU3HH.
Pa3BuTue NOHATHS O 4YHMCII€ Ha yYpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSl CBSI3aHOC
palMoHANBHBIMA M HMPPAIMOHAIBHBIMA YHCIaMHU, (OPMHPOBAHUEM TPEICTABICHUHO
JNEeUCTBUTEILHOM YHCJIC. 3aBEpIICHUE OCBOCHHUS UMCIOBOW JIMHUM OTHECEHOK
cpeaHemMy o01ieMy 00pa3oBaHUIO.



Copnepsxanue ABYyX anreOpanyecKux JIUHUN — «ANreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHHSI W HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOy4aroumxcs
MaTEeMaTU4YEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKH, CMEKHBIX
IpPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHus Y4eOHBI MaTepuaj TPYNIHPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa [I€MOHCTpPUpPYET 3HAUY€HHE MAaTEMaTUKH KakK s3bIka I TOCTPOCHUS
MaTeMaTHYECKUX MOJeJIel, ONMCaHuUs MPOIIECCOB U SIBJICHUI pealbHOTO MUpa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aITOPUTMUUYECKOTO MBIITUICHHUS,
HEOOXOIMMOT0, B YaCTHOCTH, /1151 OCBOCHHSI Kypca HH(GOPMATHKH, M OBJIaJICHUE HaBbIKAMH
JNENYKTUBHBIX paccyxaeHuid. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEN K MATEMaTHUYE€CKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaQUUECKOM JIMHUM HAIEJICHO Ha MOJIy4YeHUe
OOy4YarOIIMMUCS 3HAaHUM O (YHKUMAX KaK Ba)KHEWIEW MaTeMaTH4YeCKOW MOJIENH IS
ONKCAaHUSI W HCCIENOBaHUS Pa3HOOOPA3HBIX MPOLIECCOB W SBICHUM B NTPUPOJE U
obmectBe. M3yueHne marepuasa criocoOCTBYET PAa3BUTHIO Yy OOYYaIOLIUXCS YMEHMS
WCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIa] B (GOPMUPOBAHKE MPECTABICHUN O POJIH
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax M3y4aeTcsi yueOHBIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJCAYIONIME OCHOBHBIE pasfenbl coaepkanus: «Yucima o
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DOYyHKIIUW.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHHUs Yy4eOHOro Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 yaca (3 yaca B Henmento), B 9 kinacce — 102 yaca (3 gaca B HeAEINIO).

COAEPKAHUE OBYUEHUSA

7 KJIIACC
Yucna v BbluncneHus

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucH apodei K
npyroii. IIoHsTHE palMOHANBHOTO 4YHUCHIA, 3aIllUCh, CPAaBHEHME, YIIOPSJIOYMBAHUE
palMOHAIBHBIX 4YHCeNl. ApudMeTHnueckue ACHCTBUS C PaLMOHAIBHBIMH YHCIIAMH.
Pemenue 3aa4 u3 peaibHOM MPaKTUKKU HAa YaCTH, Ha APOOH.

CreneHp C HaTypaJibHbIM TIOKa3aTelieM: ONpeJesieHne, MpeodpazoBaHue
BBIPDOKEHUII HA OCHOBE OMNpENEiICHUs, 3amuch OoJblIMX uuces. [IporeHThl, 3amuch
IOPOLEHTOB B BHJE ApoOM U IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBHI, PEILICHUE 33]1a4 U3 PEAIbHOW MTPAKTHUKH.

[IpuMeHeHre MPU3HAKOB JIEITUMOCTH, Pa3I0KEHHE HA MHOMXUTENH HATYPaJIbHBIX
qHCell.

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



AnredOpanveckue BbIPasKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHS C NEpeMeHHOU. JlomycTumeble
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BUJE
dopmynbl. Beruncnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPaKECHUH,
TOKJIECTBEHHO PaBHbBIC BBIPAKECHUS, IIPaBHUiia MpeoOpa3oBaHUsl CyMM H MPOU3BEACHUIA,
IIpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoONCTBa CTENIEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

Opnounensl u MHoOrowieHbl. CreneHb MHorousjaeHa. Clo)kKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KBaapar paszHocTH. Popmyna pasHOCTH KBaaparoB. PasznoxkeHue MHOTOWIEHOB Ha
MHO>KUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUS, TMpaBHiia TpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUIIBHOCTDH YPaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHON, YHCIIO KOPHEH JIMHEMHOTO YPaBHEHU,
pellleHHe JHMHENHBIX ypaBHEHUW. COCTaBIEHHE YpPaBHEHUW IO YCIOBHIO 3aJayM.
PermieHre TEKCTOBBIX 3a/1a4 C TOMOILIBI YPaBHEHUN.

JluneitHoe ypaBHEHHE C JByMs NEpeMEHHbIMH U ero rpaduk. Cucrema JIBYX
JMHENHBIX YpaBHEHUH C IByMs MEpeMEeHHbIMU. PellieHne cucteM ypaBHEHHM ClIoCOOOM
ITOJACTAaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 C HOMOIIBIO CUCTEM YPABHEHUM.

DOyHKUMHA

KoopanHara Touku Ha npsaMoid. YUCIIoBbIE TPOMEKYTKH. PaccTosiHuE MEK Y IBYMSI
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbIXx 3aBucuMocTeld. [lonsatue pynkuu. I'padux pynkumnnu. CBoiicTBa
bynkuuii. Jluneitnas yukius, e€ rpaduk. I'papuk dbynkuuu y = |x|. I'paduyeckoe
pELICHUE JTMHEWHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUN.

8 KJIACC
Yucna v BbluncneHuns

KBagpatueiit kopens u3 yucina. [loustue 06 upparmonanibHoM yuciie. JlecsiTuuabie
NpUOIMKEHUST HUppalMOHANBHBIX unced. CBoicTBa apu(METHUECKHX KBaJPATHBIX
KOpHEH U MX MPUMEHEHHE K TPeoOpPa30BaHUIO YHCIIOBBIX BBIPAKCHUM M BHIYUCIICHHSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenenb ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AuredpanvecKkue BbIpasKeHHUs
KBanpaTtblii TpéXwieH, pa3joKEHUE KBaJApPaTHOrO TPEXUJEHa HAa MHOXKUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Cioxenue,
BBIUMTaHKE, YMHOKEHUE, JIEICHNE anre0pandeckux qpooeil. ParmonanpHbie BRIpaXKESHUS
U uX npeoOpa3oBaHue.



YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMmyna KOpHEW KBaJIpaTHOrO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHeHHI, CBOAAIIMXCSA K JUHEWHBIM M KBagpaTHeIM. [Ipocrenmme
JIPpOOHO-pallMOHATbHBIE YPABHEHUS.

['padmyeckas MHTEpHpeTansi ypaBHEHHMH C JBYMs TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [pumepsI peleHus CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM MepeMeHHO. CrucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

DyHKIUU

[Tonsitue pynkunn. OOnacTh ONPEAEIEHUS M MHOXECTBO 3HAYEHUN (YHKLHUU.
CrnocoOsbI 3a1aHus QyHKUIUM.

I'padux pynkuuu. Urenue cBoilcTB pyHkumu no e€ rpadguky. Ilpumepsr rpagukos
(GyHKUIHNA, OTPa’KAIOIINUX PEATTbHBIE MPOLECCHI.

@DYHKIH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIUOHAIBHBIE 3AaBUCUMOCTH,
ux rpaguku. Oynkuun y = X2,y = X3,y =Vx, y=|x|. I'paduueckoe pemieHne ypaBHeHui
Y CHCTEM YPaBHEHUH.

9 KJIACC
Yucna u BbluMcneHUA

PannonanpHble 4uCla, WPpALMOHAJIBHBIE 4YHUCIA, KOHEYHbIE U OECKOHEYHbBIE
JecATUYHbIE TpoOu. MHOXECTBO JEHCTBUTENbHBIX YUCEN, IEUCTBUTENIbHBIE YHCIIa KaK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOW HPSIMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX yucel, aprupMeTnyecKue NEUCTBUS
C IEUCTBUTEIILHBIMHA YHCIIAMM.

Pa3smepbl OOBEKTOB  OKpYKalILIEro  MHUpa, JUIMTEIBHOCTh  IMPOLIECCOBB
OKPY’KAIOLIEM MUPE.

[IpuOnuk€HHOE 3HAYEHHE BEIUYMHBL, TOYHOCTH NpUOIMKEeHUs. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIUYKCICHUM.

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX —3ajady
aNredpandecKuM METOJIOM.

VYpaBHeHHe C JByMs IEepeMEHHbIMU M ero rpaduk. Pemenue cucreM 1ByX
JIMHEWHBIX YPABHEHUH C IBYMs ITIEpEMEHHBIMU. Penienne cucteM 1ByX ypaBHEHHM, OHO
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U3 KOTOPBIX JMHEWHOE, a JIpyroe — BTOpOM cTemeHu. ['paduueckas MHTEpHpeTanus
CUCTEMBI YPAaBHEHUI C ABYMs IIEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aj1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenne cucrem
JVMHEWHBIX HEPABEHCTB ¢ OJHOU nepemMeHHol. KBagpaTHblie HepaBeHCTBa. I'paduueckast
WHTEPIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
Ksanpatununas gpynkius, e€ rpadux u cBorictpa. [Tapadomna, KoopAUHATHI BEPIIHHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

I'papuxn ¢ynkuuii: y= £x, y= £x+b, y = ii, y=x3y= V% y=|x|
X

U UX CBOMCTBA.

YucsioBbIe NOCTIEA0BATEILHOCTH U IIPOrPECCHH

[loHATHE YHMCIIOBOM  MOCIENOBATEIBHOCTH. 3aJaHUE  IOCIEAOBATEIBLHOCTH
peKyppeHTHOM hopmyIioit u popMyIioi N-TO YJieHa.

Apudmernyeckass u TeoMmeTpuueckas mnporpeccuu. Dopmyiasl N-To  yieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrPeCCUil, CyMMbI IEPBBIX N YICHOB.

N300paxeHne 4ieHOB apu(pMETUUECKOW U T€OMETPUYECKOM MPOTrpeccuil TOUKAMHU
Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEWHBIH M SKCIMOHEHUHAIBbHBIM pocT. CIIOXKHBIE
ITPOLICHTBHIL.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble  pe3ynbTaThl  OCBOGHHMS  MNpPOrpaMMbl  yd4eOHOro  Kypcak
KOHIly 00yuyeHusi B / KJjacce:

Yucaa u BbIYUCICHUS

BoInonHATh, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apuU(PMETUUECKUE JeHCTBUS
C palMOHAJIbHBIMH YHCIIAMH.

HaxoauTh 3Ha4eHMs YUCITIOBBIX BBIPAXKEHU, IPUMEHITh pa3HOOOpa3Hble CIOCOObI
Y MPUEMBI BBIYMCIICHHS 3HAUEHHUI APOOHBIX BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTs OT oAHOW (OpPMBI 3amUCH uUcen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JIECATUYHYIO TPOOh).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyIJIsITh YncHa.

BbINONHAT NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATL NEUCTBUS CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTeNIsIMH.

[IpuMeHATh TPU3HAKU JEIMMOCTH, PAa3JIOKEHUE HAa MHOMKUTEIM HATYypaJIbHBIX
YHUCenl.



Pemath npakTHKO-OPUEHTHPOBAHHBIEC 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOTOPITUOHAILHOCTRIO  BEJIMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
peIIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBaTh anreOpandeckyl0o TEPMUHOJIOTHIO M CHUMBOJIMKY, TPUMEHSTH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUW TMpU 3aJaHHBIX 3HAYCHUSIX
MEePEMEHHBIX.

BhINonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH HPHUBEACHUEM
MOI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINoNHATE YMHOKEHHE OJIHOUWICHA HA MHOTOYJIEH U MHOTOYJIEHa HA MHOT'OYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKEHUE MHOTOWICHOB HA MHOYKUTEIH C TOMOUIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKU CIIAraéMbIX, NPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh TpeoOpa3oBaHUs MHOTOWICHOB Ui PEUICHUS pPa3IudHbIX 337a4uu3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHON MPAKTHUKHU.

Hcnonb30oBaTh CBOMCTBAa CTENEHEHM € HATypaJbHBIMH  IOKA3aTEISIMU IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pewiars nuHelHbIE YpaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIpaBUila IIepexoa
OT MCXOJHOIO0 YpPaBHEHHsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS JM YUCIIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUNH M MX
CUCTEM.

[TonGupath mpuMepsl ap YKUCE, SABIISIOMUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUs
C IBYMS ITIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TI'paUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YSACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTe U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBHUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pe3yJIbTAaT.

DyHKUIMHA

N3o0paxkath Ha KOOPAMHATHON MPSMONM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YHCIOBBIE MPOMEKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OtmMmedaTh B KOOPAMHATHOW INIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJIMHATaM, CTPOUTh
rpaduky muHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMHA Y = |X|.



OnuceIBaTh ¢ MOMOINIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMUMHAMHU:
CKOpPOCTb, BpEMs, pacCTOsSHUE, I[eHa, KOJINYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINY 10 3HAYEHHIO €€ apryMEeHTa.

[lonumare rpaduueckuii crnoco0 MpeAcTaBIeHUS W aHaiau3a HUHGOpMaLuH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB pEaJbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Yuciia v BbIYUCICHUS

Hcnonbs30BaTh HadalbHBIE MPEICTABICHUS O MHOYKECTBE JAEHCTBUTEIIBHBIX YUCEI
JUISL CpaBHEHMS, OKPYTJICHHMsS M BBIUMCICHUHN, W300pa)kaTh JEHCTBUTENbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOMN IPSAMOM.

[IpuMeHATh TOHATHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yd TMpPU HEOOXOJUMOCTH KaJIbKYJISTOp, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKCHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, UCIOJL3Yys CBOMCTBA
KOpHEM.

Ncrnonb30Bath 3anucu OOJIBIINX U MAJIBIX YHCEN C MTOMOIIBIO JECATUYHBIX ApOoOeit
u creneHeit uncna 10.

AuredpanvecKkue BbIpasKeHHUs

[IpuMeHSTh TOHATHE CTETICHU C LIEJIBIM MTOKa3aTeNIeM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKECHUM, COJIEPIKAIMX CTEIICHU C IIEJIBIM MMOKa3aTeIeM.

BBIMOMHATE  TOXKACCTBEHHBIC MPEOOpPa30BaHUSI  PAIMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBMJI ACHCTBUI HAJ MHOTOYWICHAMH U aJIreOpandecKUMH APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTs mpeoOpa3oBaHMsl BBIPAXKEHUNU Il PEIICHUS Pa3IudHbIX 3a7a4
13 MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATHbHOMN MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHEHHBIC, KBAaJpAaTHBIE YPABHEHUS W PAMOHAIBHBIE YpPABHECHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUMN C IBYMs [IEPEMEHHBIMU.

[IpoBoauTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHU (ycTaHaBIMBATh, WUMEET JIU
YpaBHEHHE WK CUCTEMa YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

[TepexoauTh OT ciOBeCHOH (OPMYITHPOBKHU 3a/1auu K €€ airedpandecKol MOJEIH
C MOMOIIBIO COCTABJICHUSI YPAaBHEHUSI WM CHUCTEMBl YPAaBHEHHM, MHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33J1a4M MOJIYYCHHBIN PE3ybTar.

[IpuMeHsITh CBOMCTBAa YHUCIIOBBIX HEPABEHCTB MJII CPaBHEHHUS, OILICHKH, pEHIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPALAI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKUIMHA

[lonumaTte W HKCNONB30BaTh (YHKUHMOHATBHBIE TOHSATHUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYCHMsI), OMNPEACNATh 3HaueHWE (YHKIUU 110 3HAYCHHIO
aprymMeHTa, OlpeeisiTh CBOMCTBA PYHKIIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku djeMEeHTapHBIX PYHKIIUN BUA!

y=", y= x2, y= x3,y = V& y = |x|, omuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIIH
X

1o e€ rpaduky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

Yucjia 1 BLIYUCIEHUS

CpaBHI/IBaTB " ynopsAaao41MBaTh paiuOHAJIbHBIC U UPPAIOHAJIbHBIC YU CJIA.

BrinonaaTe apI/I(i)MCTI/I‘IGCKHG I[GﬁCTBPISI C palnuOHAJIBHBIMH YHCJIaMH, COUYCTaA
YCTHBIC W IIMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATL BBIYHUCJICHUA C HPpAlUOHAJIbHBIMHU
qHuCJIaMHU.

HaXOI[I/ITB 3HAQYEHUSI CTEICHEH C OCJIbIMH ITOKA3aTCIAIMH U KOpHefI, BBIYUCJIATH
3Ha4YCHMA YHNCJIOBBIX BBIpa)KGHHﬁ.

OprFJISITB IIGI‘/JICTBI/ITCJIBHBIC qucia, BBIITIOJIHATDH IIPUKUIKY  pE3yjibTaTa
BBI‘lHCJIGHPIﬁ, OICHKY YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHble W KBaJpaTHbIC YPAaBHEHUS, YPABHEHHWS, CBOISAIIMECS K HHUM,
npocTenime ApoOHO-paIlMOHATIbHBIE YPaBHEHUSI.

PemaTte cucTteMbl JBYX JIMHEWHBIX YPABHEHUN C JIByMSI IEPEMEHHBIMU U CHUCTEMBI
JIBYX YPaBHEHHM, B KOTOPHIX OJJHO YPABHEHUE HE ABJISAETCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/1a4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI WM CUCTEMBI JBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMH.

[IpoBoauTe MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM yYpPaBHEHHUH, B TOM
quciie ¢ TNpUMEHEHHEM TpadUuyuecKux MpeacTaBlieHuil (yCTaHaBIMBATh, HMEET JIU
YpaBHEHUE WK CUCTEMA YPABHEHUU PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemiars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh pElICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMMUCHIBATH PEIICHUE C IOMOIIBIO CHMBOJIOB.

PemaTte cuctembl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIHOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbI HEPABEHCTB HAa YHCIOBOM
MPSIMOM, 3aIUCHIBATh PEIICHUE C TIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHbIX 33/1a4.

DyHKIUU
Pacrio3naBate ¢yHKIMM W3yYeHHBIX BHUAOB. [loka3piBaTh CXEeMaTUYECKU
pacroJIOKEHUE Ha KOOPJAWHATHOM IUIOCKOCTH TpaduKOB (QYHKIUMH BHIA: Yy = £X,

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



OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.
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Ctpouth W u300pa)kaTh CXEMAaTUYECKH TIpauKu KBAIpPaTUYHBIX (DYHKUUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMH MO UX TpauKam.

Pacrio3naBaTh KBagpaTW4YHYyI0 (QYHKIHIO TO (opMyiie, MPUBOAUTH TMPUMEPHI
KBaJPAaTUYHBIX QYHKUUH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEI0BATETBHOCTH H NPOIPECCUH

Pacnio3naBaTh apupMeTHUECKYyI0 M TEOMETPUUYECKYIO MPOTPECCHH TPU PA3HBIX
crioco0ax 3a1aHusl.

BhBINOMHATE BBIYUCIEHUS C HCTIOIB30BaHUEM (HOPMYIT N-T0 YjieHa apuPpMETHIECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IIOCJIENOBATENBHOCTAMU, B TOM YHCIIE
3aJ]auy U3 peaJbHOMN KU3HU (C UCIOJIB30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pasaena  |KoiandecTBo OcHOBHOE OCHOBHBIE BUJIBI I€ATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
Uucna 1 BBIYUCIICHUS. 25 [lonsATne CucreMaTU3HPOBATH U 000raIIaTh 3HAHUS
PanmonansHeie yncna palMOHANIBHOIO YUCHA. | 00 OOBIKHOBEHHBIX U JIECATUUHBIX APOOSX.
Apudpmernueckue CpaBHHMBATB M YIIOPAA0YMBATH APOOH, IPEOOPA3OBHIBAS
JEUCTBUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yuciamu. CpaBHEHHUE,
yHopsiIOUMBaHuE
palMOHAIBHBIX YHCEN.
Crenenb

C HaTypajibHbIM
MOKa3aTeJIeM.
Pemenre 0CHOBHBIX
3a/1a4y Ha 1poou,
MPOIICHTHI

W3 pealbHON
MIPAKTHUKHU.

[Ipu3Haku AeIMMOCTH,
Pa3NIOKEHUS

Ha MHOXKUTEIHN
HaTypaJIbHBIX YHUCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHsATH pa3HOOOpa3HbIE CNIOCOOBLI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coJieprKaluX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JACCATUUHYIO TPOOH
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BhIpaKEeHUE K (hopme, Hanboliee ynoOHOM SISl BBIYUCIICHUH,
npeoOpa3oBbIBATH POOHBIC BHIPAXKEHUSI HA YMHOKEHUE U
JeJIeHUE JEeCATUYHBIX ApOo0ei K IEUCTBUAM C LEIBIMU
YUCTIAMU.

IIpuBOAUTH YHCJI0BbIEe U OYyKBEHHbIE IPUMeEPBI CTCTICHU
C HATypaJIbHBIM TOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBAHUSI CTENIEHU U MOKa3aTelisd CTENEHU, HAXOIUTh
3Ha4YeHUs cTerneHel Bua a" (a — 1o0oe parmoHaIbHOE
YHUCIIO, N — HATypaJIbHOE YHUCJIO).
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PeanbHbie
3aBucuMocTH. [Ipsimas
1 oOpaTHas
MIPOTIOPITMOHAIEHOCTH

IHoHuMAaThL CMBICH 3a1IMCH OOJBIINX YUCEN C TOMOIIBIO
JNECATUYHBIX Apo0Oeil u crenenei yucna 10, npuMeHATh HX
B PEAJIbHBIX CUTYaLUsX.

IIpuMeHsATh IPU3HAKYU IEITUMOCTH, PA3JIOKECHUS HA
MHOYKHUTENIN HATYPAJIbHBIX YUCEN.

PemaTh 3aa4u Ha 4acTH, IPOLEHTHI, IPONOPLUH,

Ha HaxOXJeHHE Apoou (IPOLEHTA) OT BETMUUHBI U
BEJIMYMHBI 10 €€ ApoOu (IPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIN COCTABIIAET OJHA BEJIMYNHA OT IPYTOM.
IIpuBoauTH, pa30MpPaTh, OLEHUBATH PA3JINYHBIC PEIICHNUS,
3aIMCH PEIIEHUI TEKCTOBBIX 3a/a4.

Pacno3HaBaTh M 00BSICHATH, ONUPASICh HA ONPEICICHUS,
OpsIMO IPONOPLMOHATIBHBIE U 0OPATHO MPONOPIIMOHATBHbBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOJAUTH IPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 peaJbHOTr0 MUPA, U3 APYTUX YUeOHbIX
IPEIMETOB.

PemaThb npakTHKO-OPUEHTUPOBAHHBIE 3aJ]a4H HA IpoOH,
IPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHOCTH,
IPOIOPLIMH

AnreOpanyeckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKECHUS.
ITepemenHEbIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopMyIIbl.

OBaajners anredpandeckoil TePMUHOJIOTHEH U CUMBOJIUKOM,
NPUMEHSTH €€ B TIPOIIECCe OCBOCHUS yueOHOTO MaTepHaia.
Haxoauth 3HaueHNs1 OYKBEHHBIX BBIPAKCHUHN TIPU 3aJaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BHIYUCIICHHS IO (hOpMYyTIaMm.
BoinoansaTh mpeo0pa3oBaHus 11ET0TO BBIPAKEHUS

B MHOT'OYJIEH TPUBEICHUEM MOI00HBIX ClaracMsbiX,
packpbITHEM CKOOOK. BBINOJIHATH YMHOXEHUE OJTHOUJICHA

13




[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacKpbITHE CKOOOK U
MIPUBEICHUE

MOJIOOHBIX ClIAaracMBbIX.

CBolicTBa CTEICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHOT04JICHEI.
Cnoxenue,
BBIUMTAHHE,
YMHOKECHUE
MHOTOYJICHOB.
dopMyibl
COKPAIEHHOTO
YMHOXCHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHOXKUTEIN

Ha MHOTOYIECH U MHOTOYJIEHA HA MHOTOWICH, HIPUMEHATH
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcymecTBJIATH Pa3IOKEHNE MHOTOWICHOB HA MHOKUTEIN
MyTEM BBIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTETIS,
npUMeHEHUs1 (OPMyJIbl pa3HOCTH KBAJAPaTOB, (popmMy
COKpAILIEHHOI'O YMHOXXEHUSL.

IIpumeHsaTH MpeoOpa3o0BaHKEe MHOTOUYJIEHOB JJIs1 PEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKU, CMEKHBIX IIPEIMETOB,
U3 pEATbHOU MPAKTUKH.

3HAKOMMTBHCH ¢ UCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3oBaHUs
YpaBHEHUH,
PABHOCHJIBHOCTD
YPaBHEHUM.
JIunelinoe ypaBHEeHUE

Pemarp iMHEHOE ypaBHEHUE C OAHOW IEPEMEHHOM,
NpUMEHss NPaBUJIA IEPEX0JA OT UCXOJHOTO YPABHECHUS

K paBHOCUJIILHOMY emy Oosiee mpocToro Buaa. [IpoBepsTs,
SABIIAETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHS.
Ioadoupars npuMepsbI Nap YUCEN, SIBISIOUIUXCS PEIICHUEM
JIMHENHOTO YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMN,
peIIECHNE IMHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHCHUU.
JIuneiinoe ypaBHeHuHe
C AByMS
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C AByMS
MIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK TUHEHHOTO
YpaBHEHHUS C IBYMs IEPEMEHHBIMH; MOJIb3YSICh TPaPUKOM,
NPUBOAMTHL IPUMeEPbI PEIICHUS YPABHEHUS.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMS IIEPEMEHHBIMHU.

CocraBJsiTh U pemiaTh YpaBHEHHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4l, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTy4YCHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIMA

24

Koopannara Touku
Ha npsMou. Yuciosble
MIPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJAMHATHOU
IIPSIMOM.
IIpsimoyrosbHas
CHUCTEMa KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPIMHATAM, JTY4IH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPandeCcKOM SI3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOpJUHATaM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C TIOMOIIIBIO ITU(DPOBHIX JTAOOPATOPHUIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPaPUIECCKUI CIIOCOO TPEICTABICHUS
W aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTth NoHATHE (YHKIIMH, OBJIa/ICBATh
(GYHKIIMOHATFHON TEPMUHOJIOTHUEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + D,
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Yrenue rpadukoB
peasbHBIX
3aBUCHMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIMS.

ONMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUIN

k03 dummeHToB K u b.

Crpoutb rpaduku TUHEHHON QyHKINH, QYHKIUU Y =| X |.
Hcnoab3oBaTs HuppoBbie pecypcesl 11 IOCTPOCHUS
rpadukoB QYHKIMN U U3yYEHUS! UX CBOMCTB.

[TpuBOIUTH IPUMEPHI TMHENHBIX 3aBUCUMOCTEN B pEaJIbHBIX
npoueccax U sIBJICHUSIX

[TocTpoenue rpaduka
JUHENHOW QYyHKIUY.
I'paduk pyHKIIIH
y=1lx|
[ToBTOpEeHue 1 0000IIIEHNE 6 IToBTOpEHUE BpiOupaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHHUS
OCHOBHBIX OHSITHI quces, BEIYUCICHUH, TpeoOpa3oBaHUi BbIPAXKEHUM,
Y METOJIOB Kypca pEIICHUsI YPaBHECHUM.
7 knacca, 00o01eHne OcyumecTBJIATH CAMOKOHTPOJIb BBITOJHIEMBIX ICHCTBUN U
3HAHUMN CaMOTPOBEPKY pe3yJibTaTa BEHIYMCICHUM, TPEeoOpa30BaHuUi,
ITOCTPOECHU.
PemiaTes 3agaumn U3 peanbHON )XU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUA JIJI PEUIeHU 3a7a4 U3 IPYTUX
MPEIMETOB.
Pemiath TekcTOBBIE 321244, CPABHUBATH, BHIOUPATH
CIoco0bI pelICHUA 3a/1a4n
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KUIIACC

KBaapatHbie KopHU

n3 yncna. [lonstue
00 UppalroOHAIBHOM
yuciae. JlecsaTuanbie
MPUOIHKEHUS
HMppalMoOHaIbHbBIX
YJHCell.
JIeHiCTBUTEIbHBIC
yucna. CpaBHEHHE
JICHCTBUTEIBHBIX
YuCell.

YpaBHeHue BUAa

X2 = a.

CoiicTBa
apupMEeTUIECKUX

KBaJ(paTHBIX KOPHEM.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKECHUN,

coJiep Kallnux
KBaJIpaTHbIE KOPHU

HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB coepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeeseHHe KBaIpaTHOTO KOPHs

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

CpaBHHUBATB U YIIOPAA0YUBATH PALIMOHAIBHBIC U
UPPALMOHAJIBHBIE YMCIIA, 3aIIMCAHHBIE C TIOMOILBIO
KBaJpaTHBIX KOPHEW.

HMceaenoBaTh ypaBHEHHE X° = @, HAXOAUTH TOYHBIE U
npubIuKEHHBIE KopHU Tipu a > 0.

HccaenoBath ¢BOMCTBA KBaAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTHI C UCII0JIB30BAHUEM KAJIBKYJIATOPA
(koMITbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUM, COAEpKAIINX
KBaJpaTHbIE KOPHU. BbIpaxxaTh IepeMEHHbBIC

U3 TEOMETPUIECKUX B Pu3ndecKux GopmMy.

Boe1uncasaTh 3HAYEHUA BBIPAXKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTIOJB3YS IPU HEOOXOAUMOCTH
KAJIBKYJIATOP.
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Hcnoab3oBaTh B XO/€ peLICHU 3a/1a4 JJIEMEHTapHbIE
MPE/ICTABIICHHUS], CBSI3aHHbIE C MPUOIMKEHHBIMUA 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrereHsb C HeIbIM

@DopMyJTHPOBATH ONpeieIeHUe CTETICHU C LIEJIbIM

Crenensp ¢ Henpm [I0Ka3aTeseM. [I0Ka3aTeJIEM.
[10Ka3aTeieM CranpapTHas 3a1mch IIpencraBiasATh 3anUch OONBIINX U MAJIBIX YHCEI
quca. B CTaHJIapTHOM BHJie. CpaBHMBATh YUCJIA U BEJIMYMHBIL,
Pa3Mepbl 00beKTOB 3amucaHHbIC ¢ Ucmoyib3oBanueM crenexu 10.
OKpYKaroIlero Mupa Hcnonb3oBaTh 3alIUCh YUCEll B CTAHAAPTHOM BHJIE
(OT 25IeMEeHTapHBIX JUTSL BBIPAQXKEHUS pa3MEPOB OOBEKTOB, NITUTENBHOCTU
YaCTHI] IIPOLIECCOB B OKPY’KAIOILLIEM MHUPE.
JI0 KOCMUYECKUX DopMyJTUPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
OOBEKTOB), Y WIVTIOCTPUPOBATH NPUMEPaMH CBOMCTBA CTEINIEHU
JUIATEIIBHOCTD C LIEJIBIM [10KA3aTEeJIEM.
MPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPY2KaIOIEM MUPE. | BBIPAXKEHUM, CONEPIKAILNX CTENIEHU C LENBIM ITOKA3aTEIIEM.
CBoliCcTBa CTEIEHU BoInoJiHATH AeldcTBUS C YHCJIaMH, 3allMCaHHLIMHU
C LICJIbIM [I0KA3aTeIeM | B CTaHJAPTHOM BHJIE (YMHOXKEHUE, JIEJICHUE, BO3BEICHUE
B CTEIICHb)
Anrebpanyeckue KBagparusiii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHus1. KBagpaTHbIii TPEXUIICH. BO3MOKHOCTb €T0 Pa3jI0KeHUsI HaA MHOKUTEIIN.
TPEXUWICH Paznoxenne PackiaabiBaTh HAa MHOKUTEIM KBAJIPATHBIA TPEXUJICH
KBaJpPaTHOTO C HEOTPULATEIBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIU

AnreOpandeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpanyeckas
npo6b. JlomycTuMele
3HAYCHUS
MEPEMEHHBIX,
BXOJIATINX

B aJire0OpanvecKkue
BBIPYKEHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallleHue
JTpOOei.

Cnoxenue,
BBIUHTAHUE,

YMHOKXCHHUC U JCJIICHUC

anreOpanyecKux
JTpOOei.
[IpeobpazoBanue
BBIPAKECHUN,
coJiepKaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
00J1acTh ONpeAesIeHUs PallMOHAIILHOTO BEIPAYKEHUS.
BbInoJIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3HaYeHHUE JpOOH, B TOM YHCIIE C IOMOUIBIO KaIbKYJIATOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHusl IpoOeil.
BoinoHATH AeiicTBUS ¢ anredOpanyecKuMu ApoosiMu.
[TpumensTh IpeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3ana4y. Beipaxarh nepemenHble U3 Gpopmy ((HU3NIECKUX,
reOMETPUUYECKUX, OUCHIBAIOIINX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. HemomHoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEW KBaJI[PaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISILIIAXCS

K KBaJIPATHBIM.
[IpocTeiiue apoOHO-
palOHAIIbHbBIC
ypaBHEHMUS.

Pemienue TeKkCTOBBIX
3aJ1a4y C MOMOUIBIO
KBaJJpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJIpaTHBIC YpaBHEHHUS.

3anuceiBaTh (OPMYJTy KOpPHEN KBAAPATHOIO YPABHEHUS;
pemiaTh KBaJIpaTHbIE yPAaBHEHUS] — TOJIHBIC U HEMOJIHBIE.
IIpoBoauTh MpocTeiinue UCCaAeA0OBAHUA KBAPATHBIX
YPaBHCHU.

Pemiath ypaBHeHUsl, CBOSIIMECS K KBAJIPATHBIM,

C TOMOIIIBIO MPEe0OpPa30BaHUIN U 3aMEHOUN IEPEMEHHOM.
Hao0io1aTh U aHATU3UPOBATH 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 CriocoooMm:
HNEPEXOUTh OT CIIOBECHOU (POPMYIMPOBKHU YCIOBHS 334aUn
K aJireOpandecKkoi MoJIeIM MyTEM COCTaBIICHUS YPaBHEHMS,
peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATh
pe3ynbTar.

3HAKOMUTBCS C HCTOPHeEH pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInnenHoe ypaBHeHHE
C AByMS
IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUU
B LIEJIBIX YMCJIAX.
Pewenue cucrem aByx
JIMHEWHBIX YPABHEHUU

Pacno3HaBaTh JTMHEHHbBIE YPABHEHHUS C IBYMS
IIEPEMEHHBIMH.

Ctponth rpaduKky TUHEHHBIX YPABHEHHM, B TOM YHCTIE
HCIO0JIb3Ys LH(pPOBbIE pecypChl.

Pazimyars napajuienbHbIe U IEPECEKAIOLINECS NTPAMbBIE
110 UX YPAaBHECHUSIM.

Pemiatb CuCTEMBI ABYX JIMHEHWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU NOJICTAHOBKOU U CIIOKEHUEM.
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C AByMS
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CUCTEM HEJIMHEUHBIX
YPaBHEHUM C IBYMS
MIEPEMEHHBIMHU.
['paduueckas
MHTEPIPETALNS
YpaBHEHHUS C ABYyMS
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpaBHEHUI C AByMS
MIEPEMEHHBIMM.
Pemienue TekCcTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM ypaBHEHUU

Pemath mpocTeime CucTeMbl, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBIIAECTCS JTUHEHHBIM.

IIpuBoauTH rpauYecKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHECHUI
C ABYMsI IIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 321a4M AJITEOPANYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoM
MIEPEMEHHOM.
JIunerinpie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
petenne. Cucrtemsl
JIMHEWHBIX HEPABEHCTB

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

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJIC PEIICHUS 3a1aY.
PemiaTe JIMHENHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pElIeHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPSIMOU
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C OJTHOM NIEPEMEHHOU
Y UX pELICHHUE.
N3obpaxkenue
pellIeHUs TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM
PAMON

OyHKIUH.
OCHOBHBIE ITOHATHS

[Tonsitue hyHKIHUU.
O6uacThb onpeeeHus
1 MHO>XECTBO
3HauYCHUN QYHKIIUH.
Crioco0bl 3a1aHUs
(GyHKUIHHA.

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

Ha rpaguke

Hcnonb3oBaTh GyHKIMOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

BoruucasaTs 3Ha4eHuss QyHKUNN, 33JaHHBIX (hopMyTIaMu
(mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIBKYJISTOP);
COCTABJIATH TA0JIMIbI 3HAYEHUH DYHKINU.

CrpouTsh no TOYKaM rpaguku QyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIUU HA OCHOBE €€
rpauuecKoro npeacTaBICHUsI.

Hcnoab3oBath QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl rpauKoB, OTPAKAIOIIUX PEATbHBIC
npouecchl U sBiaeHus. Il puBoauThs NpUMepHI POLECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.

Hcnoab30BaTh KOMIBIOTEPHBIE POTPAMMBbI

VIS TOCTPOEHUS IrpadUKOB (GYHKIIUH U U3YUESHUSI UX CBOMCTB

OyHKIUH.
Uucnobie PyHKIIH

YreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Tpumeps! rpaduxos

HaxoauTs ¢ nomombi0 rpadpuka QyHKIIMU 3HaYEHUE OJJHOM
U3 paccMaTpUBAEMbIX BEJIUYUH 110 3HAYECHUIO APYTOil.
B HecnoxHBIX Cnydasx BbIpaxkaTh GopmMy10i 3aBUCUMOCTH
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byHKIUH,

MCIKAY BCIIMUNHAMM.

OTPAKAOLIUX OnucbIBaTH XapakTep U3MEHEHUSI OJTHON BETUYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
OMMCHIBAIOIIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM ITIJIOCKOCTH
IPAMYIO X 00paTHYIo rpadukoB GpyHKIMiA Buga: y = X2,y = X3,y =Vx,y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab3oBaTh QYyHKIHOHAIBHO-TPaHYECKHE
3aBUCUMOCTH, UX NpeACTABJICHUS JJIS1 PEIICHHS U UCCIIEI0OBAHUS YPAaBHEHUN U
rpad UK. CHUCTEM YPaBHEHHU.
I'paduk pynxumu IIpuMensaTs nugpoBbIe pecypcebl I TOCTPOCHUS
y =X rpadukoB GpyHKIHN
OyHKIUA
y =x5y =X,
y=vxy=|xj;
rpaduyueckoe pelieHme
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue u o6o0LIIEHNE IloBTOpEeHue Bri0upaTh, IPUMEHATH, OLIEHUBATH CIOCOOBI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB 7 1 8
KJ1aCCOB, 0000IIeHHE
3HaAHUH

YuCell, BBIYUCICHUN, MPeoOpa3oBaHUil BbIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJIHIEMBIX ICHCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYHUCICHUM, MPeoOpa30BaHUi,
MTOCTPOCHHUI.

Pemiatsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JIs1 PELICHUS 3a/1a4 U3 APYTHX
MPEAMETOB.

PemaTh TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIoco0bI pelieHNs 3a/1a4u

OBLIEE KOJIMYECTBO
YACOB I10 [TPOT PAMME

102
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9 KUIACC

HaumenoBanue paznena  |Kosmuectso OcHOBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YYarOIINXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE
Uucna v BBIYUCIIEHUS. 9 Pannonanbhueie ynciia, | Pa3BuBaTh npeacTaB/ieHMs O YHCIAX: OT MHOXKECTBA
JlelicTBUTENbHBIC YMCTIA HWppanroHaIbHbIE HATYPaJIbHBIX YUCEII JJO MHOKECTBA ICMCTBUTEIbHBIX YUCETL.
YUCJIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
OECKOHEUHEIE JNEUCTBUTEIBLHOIO YHMCIIa KaK OSCKOHEYHOM JIECITUIHON
JECATUYHBIC POOH. JpoOH, IPUMEHSITh JIECSITUUHbBIE TPUOTMKCHUS
MHo0kecTBO pPalMOHAIIBHBIX U UPPALIMOHAJIBHBIX YHCEN.
JNEUCTBUTEIBHBIX N300pakaTh 1€iiCTBUTEIbHBIC YUCIA TOYKAMU
YHUCe,; KOOPJIUHATHOM MPSIMOM.
JNEUCTBUTEIbHBIC 3anuceiBaTh, C)ABHUBATH U YIIOPAA0YHUBATH
YHCIIa KaKk JIEVICTBUTEIBHBIC YUCIIA.
OeCKOHEUHbIE BbInoIHATH, COYeTast YCTHBIE U TUCbMEHHBIE ITPUEMBI,
JECATUYHbBIC TPOOH. apudmMeTuyecKHe JeHCTBUSA C PALMOHAIBHBIMH YHCIIAMU;
B3auMHO 01HO3HAaYHOE | HAXOAMTH 3HAUYCHUS CTEICHEH C LEJIBIMHU MOKA3aTEIISIMU U
COOTBETCTBHUE MEKY KOpPHEN; BBIYMCJIATH 3HAYECHUS YHCIIOBBIX BBIPAXKEHUN.
MHOKECTBOM [HosyyuTs nmpeacraBjaeHue O 3HAYMMOCTH
JNEUCTBUTEIBHBIX JICVCTBUTEIBHBIX YHCEN B IPAKTHYECKOU JIESITETbHOCTH
YHCEJI U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAMHATHOMN AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
IPSIMOM. MPUOJIMKEHUS ACUCTBUTEIHLHOTO YUCIIA TIPH PEIICHUN
CpaBHeHue 3a7a4.
JEHUCTBUTEIBHBIX uncel, | OKPYIJIsiTh JCUCTBUTEIBHBIC YUCIIA, BHINIOJIHATD
apupMeTnyecKue NPUKUIKY PE3yJIbTaTa BHIYMCICHUN, OLEHKY 3HAYEHUN
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JEUCTBUSA

C ICMCTBUTEIbHBIMU
YUCTIAMH.
[Tpubamxénnoe
3HaYCHUE BEJIUUNHBI,
TOYHOCTh
PUOIINKEHUS.
OkpyriieHue yuce.
[Iprkuaka u oueHka
pe3yJbTaTOB
BBIUMCJICHUH

YHUCJIOBBIX BBIPAXKECHHIA.
3HAKOMHUTBCS € HCTOPHEH PAa3BUTHS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenune ypaBHeHui,
CBOJAILNXCS

K JINHEHWHBIM.
KBanparnoe
ypaBHeHHe. Pemenue
YPaBHEHHI,
CBOJSILNXCS

K KBaJIPATHBIM.
bukBagpatHbie
YpaBHEHHS.

[Ipumeps! pemeHus
YPaBHEHUH TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH I'PapuyecKue
MeTOAbI IPU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBatsb Liesbie U IpOOHBIE YpaBHEHUS.

PemiaTe JiMHeHHbIE M KBAJAPATHbIC YPABHCHUS,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIIHE TPOOHO-
palMOHAJIbHBIE YPABHEHUSI.

IIpensaraTs BO3MOXKHBIE CLIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00Cy:KI1aTh UX M peliaTh TEKCTOBBIE 3a/1a4U
pa3HBIMH CIIocOOaMH.

3HAKOMUTBHCS ¢ HCTOPHMEN PA3BUTHS MATEMATHKU
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pa3ioKEeHUEM
Ha MHOXUTEJH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPaBHCHUN.

Pelienne TekCTOBBIX
3aja4 anreOpanyecKkum
METOJ0M

YpaBHEHUSI U HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHeHUE C ABYMs
IIEPEMEHHBIMU U €TI0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUM
C IBYMsI
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CHUCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIpeTalus
CHUCTEMBI YPaBHEHU I

C IByMsI IEPEMEHHBIMU.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH MIPUEMBI PEIICHUSI CUCTEMBI
JIBYX JTMHEWHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YpaBHEHUE HE
SBJISIETCS] JINHEWHBIM.

Hcnoan3oBatrh GyHKIIMOHAIBHO-TpaUUecKue
MPEICTABIICHUS JJIS pellieHusl U UCCJIeI0OBAHUS YPABHCHUM
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pellIaTh UX
anreOpanyecKuM CriocoOOM: NmepexoaAuTh OT CJIOBECHOM
(hOpMYJIMPOBKY YCIIOBHS 3aJ1a4uu K anreOpanyecKor MoIeIu
MyTEM COCTaBIICHUS CUCTEMbI YpaBHEHUH; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHI; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMHUTBHCS ¢ HCTOPHEH PAa3BUTHS MAaTEMATUKH
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3a/1a4 anreOpandecKum
CIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarth, 3alIUCHIBATH, IOHUMAThH, HHTEPIPETUPOBATH
HepaBeHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIO0JIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BoinoHaTh peodpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH
JIuneiHble JJ1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBarth JIMHEHHBIC U KBA/IPATHBIE HEPABEHCTBA.
C OJTHOU MEPEMEHHOU PemiaTe 1uHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl JIMHEWHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHON U UX M300pakaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YKCJIIOBOM NPSMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBanparneie CHMBOIJIOB.
HEPABEHCTBA U UX Pemiats kBagpaTHbIE HEPABEHCTBA, UCITONB3YS
peLIeHHE. rpaduyeckue npeacTaBICHusI.
I'padpuueckas OcBauBaThb U IPUMEHATHb HEPABEHCTBA IIPU PEILICHUH
VHTEPIpPETALNS Pa3IMYHBIX 3a]1a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKINHU 16 KBagpatnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

bynkus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPIMHATHI BEPIITHMHBI
napaboJibl, OCh

WLTICTPUPOBATH CXeMATHYECKH, 00bSICHATH
pacnoiokeHne Ha KOOPJAUHATHOM MIIOCKOCTH rpaduKoB

ynkumii Buga: Y = kx,y = kx+ b,y = _,y = X2,
X
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CUMMETPUH Mapaldobl.

I'paduku hysKImii:
y =KX,
y=kx + Db,
K
y =_,
X
y= x4y
= X3’y:
Vxy =
| x|

y =x3,y =,y = | x| B 3aBHCHUMOCTH OT 3HAYCHUIA

K03 (UIIMEHTOB; OMUCHIBATH X CBONCTBA.
Pacno3naBaTth KBaJpaTHUHYIO (PYHKIIHIO 11O opmyIie.
IIpuBoAUTH NPUMePBbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peabHOM KU3HU, (U3UKH, TCOMETPHH.

BoisiBiasiTh 1 00001maTh 0COOEHHOCTH rpaduka
KBaJpaTUYHON PYHKIUU Y = ax? + bx+ c.

CTponthb M N300paxkaTh cXeMATHYECKHU rpaduKu
KBaJIPaTUYHBIX GYHKIIUN, 3aJJaHHBIX (hOpMyJIaMU BUa
y=ax’, y=ax’+q,y=a(x +p)3y=ax’+bx +c.
AHAJIM3UPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
GyHKUMNA 7151 MX TTIOCTPOEHUS, B TOM YHCIIE C TTOMOIIBIO
U (POBBIX PECYPCOB

YHucioBrie
OCJIEIOBATEIILHOCTH

15

IlonsTHE yKCIOBOM
MOCJICJ0BATCIbHOCTH.
3amanue
MOCJIEA0BATEIIbHOCTH
PEKyppPEHTHON
dbopmyoii u

dbopmyoii N-To YiieHa.

Apudmernueckas u
r€OMETPUYECKAS
IPOrPECCHH.
dopMyIIbl N-ro YjieHa
apupMeTHIECKON 1
r€OMETPUYECKON

OcBauBaTh U NPUMEHSATH UHJIEKCHbIC 0003HAUCHUSI,
CTPOMTH PeueBbie BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBI3aHHON C TIOHSITHEM
MOCJIEIOBATEILHOCTH.

AHanu3upoBaTh GopMyIry N-ro ujaeHa
MOCIIEI0BATEIHLHOCTH WU PEKYPPEHTHYIO (hOpMYITy

¥ BBIYHCJISATH YWICHBI IIOCIEI0BATEIILHOCTEH, 3aJaHHBIX
TUMU (HOpMyJIamMHu.

YcraHaBauBaTh 3aKOHOMEPHOCTb B TIOCTPOCHUU

IMOCJICAOBATCIBHOCTH, €CJIX BBIIIMCAHLBI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBarthb apumMeTHUECKyI0 U TeOMETPUUYECKYIO
MIPOTPECCHH MPHU PA3HBIX CITOCO0AX 3aaHUsI.

29




MPOrPECCUM, CYMMBI
MEPBBIX N YJIEHOB.
N300pakeHue 4ieHoB
apuMeTH4IEeCKON 1
F€OMETPUYECKOU
IPOrpECCUl TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHeHbIN U
SKCMOHEHIINATbHBIN
pOCT.

CI10HBIE NPOLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMeTHYeCKON U reOMETPUIECKON TPOTPECCH I, CYyMMBI
NEPBBIX N YJIECHOB.

M300paxkaTh 4iIeHBI IOCIEI0BATEIBHOCTH TOYKAMHU

Ha KOOPJIMHATHOW TIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJICHUI

U3 peasbHOM KNU3HU, WIUTIOCTPUPYIOIINE U3MEHEHUE

B apuU(PMETUYECKOIN MPOrPECCrH, B FeOMETPUIECKOM
IPOrpeccuu; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTe 3agaum, CBSI3aHHBIC C YHCIOBBIMU
ITOCJIEA0BATEIBHOCTSMH, B TOM YHCJIE 3a7a4H U3 PEATBHON
’KM3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOT Ul
(2JIEKTPOHHBIX TA0JIHII, TPpaUUIECKOTO KAJbKYJISITOpa U T.11.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3aJ]auM U3 peaslbHOM NMPAKTUKH (C UCTIOIb30BAaHUEM
KAJIbKYJISITOPA).

3HAKOMUTBHCS ¢ HCTOPHMEN PA3BUTHSI MATEMATHKU

[ToBTOpEeHue, 0000IICHNE,
CcUCTEMATH3alliA 3HAHUU

18

Yucaa u
BbIYHCJIeHHSs] (3aITHCh,
CpaBHEHUE, JICHUCTBUS
C IEUCTBUTEIHLHBIMHA
YHCIIaMH, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
MIPOTNIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITOJIMHOKECTBO,
orepaliy HajJ MHOXKECTBaMU; HCIOJIb30BATh I'paduieckoe
Ipe/ICTaBICHUE MHOKECTB ISl OMIMCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUN 3a]1a4 U3 IPYTHX
y4€OHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHBIE
AeiicTBHS, CBSI3AHHBbIE ¢ YUCJIAMM. HATYPATLHOE YHCIIO,
IPOCTOE U COCTAaBHOE YHUCIIA, IETUMOCTb HATYypaIbHbBIX
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OKpYTJICHHE,
pUOIMKCHUE,
OIICHKA; pEIICHHE
TEKCTOBBIX 337124

YK CEJl, IPU3HAKY JEIUMOCTH, LIEJI0€ YUCIIO, MOLYJIb YHUCIIA,
OOBIKHOBEHHAS U JACCATUYHAS APOOH, CTAHJAPTHBIN BHU]T
qrcina, apuMeTHIeCKril KBaJpaTHBIM KOPEHb.
BbInoJHATH 1eCTBHSA, CPABHUBATH M YIIOPSA10YHMBATh

apuPMETHIECKIM YHClia, MPEACTABIIATh YKCIa Ha KOOPIMHATHON MIPSIMOH,
crocoOom) OKPYIJISITh YMCJIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3yJibTaTa BbIYMCIIEHUMN.
Pemathb TekcTOBBIE 3224 apU(PMETUIECKUM CIIOCOOOM.
Pemats npakTuveckue 3aa4m, copepxKaliyue NporeHThI,
JI0JIU, YaCTH, BbIPAKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — pACCTOSIHUE, [IEHA — KOJMYECTBO — CTOMMOCT,
00BEM paboOThl — BpeMsI — IPOU3BOJAUTEIBLHOCTH TPYAA.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(opMyJIMpPOBATH UX Ha S3BIKE MATEMATHKH,
HAXOJUTDb PEIICHUE, TPUMEHSIS MaTEMaTUIECKUI ammnapar,
HHTEPNPETHPOBATH PE3yIbTaT
AJiredpanveckue OnepupoBaTth NOHATUAMM: CTETICHB C I[ETBIM
BbIPaKeHU S noKasareyieM, apupMETHIECKUIN KBaIpaTHBIN KOPEHBb,
(mpeobpa3zoBaHue MHOTOYJIEH, ainredpanyeckas ApoOb, TOKIECTBO.
anredpandecKux BbInoiHATH OCHOBHBIE [1€iCTBUS: BBITTOTHATH PACUETHI
BBIpAKEHUH, o opmyiiam, mpeoOpa3oBHIBATH IIEIIbIE, TPOOHO-
JOIYyCTUMBbIE paIMoHaIbHBIC BEIPAKCHUS W BBIPQKCHUS C KOPHIMH,
3HAYEHUS) peann30BbIBaTh PA3JI0KEHUE MHOTOUJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHuEM (OPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U PA3HOCTH; HAXOIUTh
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JIOMYCTUMBIE 3HaYEHUSI IEPEMEHHBIX JJI1 JPOOHO-
palMOHAIBHBIX BHIPAXKEHUM, KOPHEH.

MopaenupoBath ¢ TOMOIIBIO POPMYT peaibHbIE MPOIECCHI
U SIBJICHUS

DOyHKUUHA
(moctpoenue,
CBOWCTBA U3y4YEHHBIX
dynxumi;
rpadguuecKkoe perieHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMM. QYHKIUSA, TpaduK GyHKINH,
HyIY QYHKIIMH, TPOMEKYTKUA 3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKH BO3pacTaHus, yObIBaHUS, HAaNOOJIbIIEE U
HauMeEHbllIee 3HaYeHus1 (DYyHKIIHUH.

AHaIM3UPOBATh, CPABHUBATH, 00CYKAATh CBOKCTBA
(GyHKUHNA, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHSATUSIMH: TIPSAMAs] MPOTOPLIUOHAIBHOCTb,
oOpaTHasi MPOMOPIUOHATBLHOCTb, TUHEHHAS (PYHKITHS,
KBaJpaTtuyHas GyHKUMA, napadonia, runepooia.
HUcnonb3oBaTh rpaduKu 17151 ONIPEICITICHUS] CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, ISl pEIIeHUs 3a7a4 U3 APYTUX
y4€OHBIX NMPEAMETOB U PEAJIbHOM KU3HU; MOAEJIUPOBATH

C MMOMOUIBIO TPa(pHKOB peabHbIE MPOIECCHI U SBICHUS.
Boipaxkats ¢gopMysiaMu 3aBUCHUMOCTH MEXIY BEJIMUNHAMHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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