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Hean n3yyeHusi yueOHOro Kypca

AnreOpa SBISETCS OJHUM M3 OMOPHBIX KYypCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieuynBaeT M3y4CHHE APYTHX NUCIHIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOAMMO IS  TPOJOJDKEHUS
oOpa3oBaHUsS W B TOBCEAHEBHOW XW3HHU. Pa3Butne y 0O0ydaromuxcsi Hay4HBIX
MpPeICTaBICHUM 0 MIPOUCXOXK]ICHUU
U CYIIHOCTH aJre0pandeckux a0CTpakiui, Coco0e OTpaKeHUs MaTeMaTH4eCKOn
HAyKOHN SIBJICHUW W MPOIECCOB B MPUPOAEC M OOIIECTBE, POJM MATEMaTHUYECKOTO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GbopMHPOBaHUIO HAYYHOTO MUPOBO33PEHUSI U KAUE€CTB MBIIUICHUS, HEOOXOIUMbIX
JUISL aJanTalid B COBPEMEHHOM LH(poBoM oOuiecTBe. M3ydenune anreOpsb
€CTECTBEHHBIM 00pa3oM 00ecTeurnBaeT pa3BUTUE YMEHUS HAOII0AaTh, CPABHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIUICHHS], CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JEHCTBHUSI W BBIBOABI, (OPMYIHUPOBATH
yTBepxkaeHus. OcBOeHUE Kypca aiareOpbl 00ecrneurBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIICHNS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxaeHus, o000IIeHNe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenune anrebpe MpeanojaracT 3HAUYUTENIBHBIM OOBEM CaMOCTOSTEILHOM
JEATEIbHOCTH OOYyYaloIUXCs, IMO3TOMY CaMOCTOATENIbHOE peIlIeHHue 3ajaad
€CTECTBEHHBIM 00pa30M SBIICTCS peau3aluedl esaTeIbHOCTHOTO MpUHIUIA
oOyJeHus.

B cTpykType mporpammbl yueOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHHMAIOT COJIEpPKATEeNbHO-METOIuYecKre JuHuu: «Yucna u
BBIYHCIICHUSY; «AJreOpandeckue BBIPAXKCHUS»; «YPABHEHUS W HEPABEHCTBAY;
«OyHKmum». Kaxnaas u3 3TUX COJIEpKATEIbHO-METOUYECKUX JIMHUN PAa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3yUCHHsI Kypca, ECTECTBEHHBIM 00pa30M IMeperuieTasCh
W B3aWMOJICHCTBYS C JAPYTHMH €ro JWHUAMH. B Xoae W3ydeHHS Kypca
OoOy4JaromumMcsl MPUXOAUTCS JIOTUUECKU PacCykaaTh, UCIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN S3BIK. B CBsI3W ¢ 3TUM 1menecooOpa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPBIE OCHOBBI JIOTMKW, TPOHU3BIBAIOIINE BCE OCHOBHBIC DPa3zciibl
MaTeMaTHYECKOro o0pa3oBaHusl U CIOCOOCTBYIOIIME OBJAJCHUIO 00YYaIOIIMMUCS
OCHOB YHUBEPCAJILHOTO MAaTEMaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
YTBEPXKJaTh, YTO COJACPKATETLHOM W CTPYKTYPHOW OCOOCHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nmHUA «Yucia W BBIUKCICHUS» CIIYKUT OCHOBOM JIJIS
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe PHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl IIOBCEIHCBHOM
KU3HH. PazBUTHE MOHATHS O YHCIIE B OCHOBHOM IITKOJIE CBS3aHO C PaIlMOHAITBHBIMA
U UppalMOHAIBHBIMH  YWCIaMH, (OPMHpPOBAHWEM  MPEACTABICHHA O
JNEeUCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHHUSI UYMCIIOBOM JIMHUU OTHECEHO K
cTaplieMy 3BeHY 00111ero 00pa3oBaHuUsl.

ConepxaHue JAByX  anreOpamyeckux JUHUA —  «AurebOpanyeckue
BBIPDOKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y



o0yJaroluxcs MaTeMaTH4YEeCKOro armapara, HeoOXOAMMOro JUis pelIeHUs 3a1ad
MaTeMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a1ad. B
OCHOBHOM IIKOJIE YYEOHBIH MaTepuan TpYNIUPYETCs BOKPYr palMOHAIbHBIX
BbIpOKEeHU. AjreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMaTUKU KakK s3blKa JUJIs
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3agaum oOyuyeHus anreOpe BXOJAT Takke JanbHeiiee
pPa3BUTHE AITOPUTMHUUYECKOTO MBIIUICHUS, HEOOXOIWMOIro, B YaCTHOCTH, IS
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxaenuii. [IpeoOpazoBaHne CHMBOJIBHBIX ()OPM BHOCHT CBOM CIICTIM(UICCKUN
BKJIaJ] B pa3BUTHE BOOOPaKEHUs, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanve  QyHKIHMOHAIBbHO-TpaUUECKOM  JIMHUM  HALEJICHO  Ha
MOJTyYeHHUE IKOJIbHUKAMH 3HAaHUN O (PYHKIMIX KaK BaKHEHIEH MaTeMaTH4YeCKON
MOJIEJIN JIJI1 OMKMCAaHUs U UCCIEAOBAHMS Pa3HO-00pa3HbIX MPOLIECCOB U SIBJICHUMN B
npuposie U obmiectBe. M3yueHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y
o0yJaroluxcs yMEHHs UCTI0JIb30BaTh Pa3IUYHbIE BbIPA3UTEIbHbBIE CPEJCTBA SI3bIKA
MaTE€MaTUKH — CJIOBECHBIE, CHMBOJMYECKHE, TIpaHUuecKue, BHOCUT BKJIaa B
(dbopMupOBaHKE MPENCTABICHUN O POJIM MAaTeMaTUKU B Pa3BUTUU LUBUIM3ALUHU U
KYJIBTYPBL.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3y4yaercs YYeOHBIM Kypce
«Anrebpay», KOTOPHI BKIIOYACT CICAYIOIIME OCHOBHBIC pa3ieibl COJCpIKAHMS:
«Uucna u  BBIYHCICHUS», «AnreOpandecKkue BBIPAKCHUS», «YPaBHCHHS U
HEpaBEeHCTBa», «DYHKIIUNY.

VYueOHbIll M1aH Ha u3ydeHue anreOpnl B 7-9 kiaccax OTBOJIUT HE MeHee 3
y4€OHBIX 4acCOB B HEAENIO B TEUEHUE KAXKJIOr0 roja 0Oy4eHHs, BCEro 3a TpU roja
oOyueHus — He MeHee 306 yueOHBIX 4acoB.

COJIEP)KAHUE YUEBHOTI'O KYPCA «AJITEBPA» (ITO TOJJAM
OBYYEHU)

7 KIIACC

Yuciia ¥ BBIYUCTICHUS

Hpobu OOBIKHOBEHHBIE U ACCATUYHbBIC, MEPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroit. IloHsTMe palMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHUE,
YHOPSAJOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JeHUCTBUA C
palMoOHANbHBIMU YKciIaMu. PelieHue 3afad U3 peanbHOW MPAKTHKWA HA YacTH, Ha
JpoOH.

Crenenb C HaTypajJbHBIM [IOKa3aTelieM: OINpeAeTeHne, Mpeodpa3oBaHue
BBIPA)KEHUI Ha OCHOBE ONPEIENICHHs], 3alTUCh OOJBIINX YUCEIL.

[IpoueHTsl, 3anKuch MPOIEHTOB B BUAE ApoOU U poOH B BHJE MPOLIEHTOB.
Tpu OCHOBHBIE 337]a41 HA MTPOLICHTHI, PELIEHUE 33]1a4 U3 PEAIbHON TPAKTUKH.

[IpuMeHeHrne TPHU3HAKOB JECIMMOCTH, pa3JIOKEHUE Ha MHOXKUTEIH
HaTypaJbHbIX YHCEIL.



PeanpHble  3aBUCHMMOCTH, B TOM 4YHCJle T@psMas ©  oOpaTHas
MPONOPLUHUOHAIBHOCTH.

AJuireOpandecKkue BbIPaKeHUSA

[lepeMeHHbIE, UNCTOBOE 3HAYEHHUE BBIPAKEHUS C MIEPEMEHHOM. J[omycTrMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKY BEIMYMHAMU B BUJIC
dbopmyibl. Beruucienus no gpopmysam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPQKEHHM, TOXKICCTBEHHO  pPaBHbIC
BBIpAKCHUS, MIPABUIIa TPEOOPA30BaHUs CyMM U IPOU3BEICHUMN, PABUIIA PACKPBITHS
CKOOOK U MTPUBEICHHS MOTOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBL. CTeneHp MHOrouwieHa. Ciio)keHue, BBIYUTaHue,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMyIsbl COKpPAIIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHus

VYpaBHeHHE, KOpPEHb ypaBHEHHWs, NpaBWia IpeoOpa3oBaHUsS YpPaBHEHMUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHeHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YMCIO KOPHEH JIMHEWHOIO
YpaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

*JluHeliHOE ypaBHEHHE C JBYMsI NEPEMEHHBIMU U €ro rpa(I)HK*l. Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU. Pemenne cucrteM ypaBHEHUN
CocoOOM MOACTaHOBKHU. IIpuMepbl penieHust TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHU.

DOyHKIUU

Koopaunara Toukum Ha mnpsmon. YwucmoBble mnpoMexyTku. PaccrosHue
MEXKIY IBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[TpsimoyromnpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U opauHaTa
TOYKH Ha KOOpAMHATHOW IutockocTu. [IpumMeps! rpadukoB, 3aaHHbIX (HOpMYIIaMH.
Urenue rpaduKoB peaibHbIX 3aBUCUMOCTEH.

[lonsatue ¢ynkuuu. [paduk dynxmmu. CpoiictBa ¢GyHkimid. JluHeiHas
¢byuknus, e€ rpaduk. I'paduk dynkmum y = kx + b. *I'padpuyeckoe permieHue
JVMHEWHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX ypaBHEHUN ™.

8 KUIACC

Yucuaa 1 BbIYUCICHUSA

KBagpartueiit xopenp u3 uucna. *[lonsrtue 00 wppanroHaILHOM YHUCIE.
Hecarnunbie npUOIMKEHUS MppanOHaIbHbIX qucen™. CaoiicTBa
apu(pMETUYECKUX KBaJPAaTHBIX KOpHEH M HX MNPUMEHEHHE K MpeoOpa30BaHUIO
YUCJIOBBIX BBIPAKEHUI U BBIUMCICHUSAM. *J[elficTBUTENbHbBIE YK CIIa™.

Crenensp ¢ nenpIM nokaszareneM u e€ cporicTBa. CTaHaapTHas 3aluCh YUCa.

AJire0panvecKue BbIPAKEHUA

! 3H€CL u gajiee * * 0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. Heuaror
CaMOCTOATCIILHO ONPCACIIACT 00BeM n3ydaceMoro mMmarepuala.



KBagpaTHpii  TpEXuieH; pasiloKEHUE KBAApPaTHOTO TPEXUYJIEHAa Ha
MHOKUTEIIN.

AnreOpaunveckas apoOb. OCHOBHOE CBOMCTBO alireOpanyeckor ApooH.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHE, JEJICHHE airedpandeckux Japooei.
PannonanbpHbie BhIpaXXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHHe, popMysia KOpHEN KBajpaTHOro ypaBHeHus. *Teopema
Buera*. Pemienue ypaBHEHMH, CBOASIIMXCS K JIMHEWHBIM W KBaJpPaTHBIM.
[IpocTeiimme qpoOHO-palMOHAIEHBIE YPaBHEHHSL.

*T'paduyeckas HHTEPIpETALNS YPABHEHUH C ABYMS IIEPEMEHHBIMU U CHCTEM
JMHENHBIX YpaBHEHUH C AByMs NepeMeHHbIMU™. I[IpumMepbl pelieHus cucTteMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 33/1a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM IEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUUHA

[Tonsitue ¢ynkuuu. OOMaCTh OMpEAENCHUS HU MHOXKECTBO 3HAUYCHHM
dbynkuun. CnocoObl 3a1aHus PyHKIUH.

I'padux pynxnuu. Urenue cBoiictB ¢yHkuuu no e€ rpaduky. [Ipumeps
rpaguKoB (PyHKIMI, OTPAKAIOIMIMX PEATBHBIE TPOLIECCHI.

OyHKINKY, ONKCHIBAIOIINE TMPAMYI0 U OOpaTHYIO MPONOPIUOHATLHBIC

k
3aBUCUMOCTH, MX rpaduku. @DyHkumm Yy = X, y=X, y=4x Y= ~.

*T"padmueckoe pelleHne ypaBHEHUH U CUCTEM YpaBHEHUN ™.

9 KIIACC

Yucaa v BBIYUCICHUSA

PaunoHnanbpHbie yncna, *uppaloHaIbHbIE YK CIIa, KOHEYHbIE U OECKOHEYHbIE
JecATUYHBIE ApoOH. MHOXKECTBO AEMCTBUTENIBHBIX YUCEN; JEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII K KOOPJIMHATHOM TIPSIMOU.

CpaBHeHHE JIEHWCTBUTENBHBIX 4YHUCEN, apuPMeTHUecKue JCHCTBUS C
JNEHUCTBUTEILHBIMU YHCIAMU™.

Pa3mepbl OOBEKTOB OKpYXKAIOIIET0 MHpPA, AIUTEIBHOCTH IPOIECCOB B
OKpY KaroleM MUpe.

[TpuOmmk€HHOE 3HAaUeHNE BETMYUHBI, TOYHOCTH NpuoOImxkeHus. OKkpyrieHue
yucen. [Ipuknaka v oneHka pe3ysibTaToB BBIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHUE. Penienue ypaBHEHUIN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepsl pellleHus ypaBHEHUN TPEThbel U 4eTBEPTOU
CTEIIEHEH pa30oKeHUEM Ha MHOXKUTEIN ™.

Pemenue npoOHO-paliOHANBHBIX YPaBHEHUH.



Pemmennie TeKCTOBBIX 3a/1a4 aIreOpandeckKuM METOOM.

VYpaBHeHHE C ABYMs NEPEMEHHBIMM M €ro rpaduk. Pemenue cucrem aByx
JIMHENHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMU. PelieHne cucreM IByX ypaBHEHUH,
OJJHO W3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I'paduyeckas
WHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a1a4 aare0Opanyeckum CrocoooM.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalrs HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas Qynkuus, e€ rpadux m cBoiictBa. [lapabona, KoopauHATHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUU MapadOJIbL.

['paduku (YHKITHIA: y = kX, y = kx + D, y = X,
y = +x,y = %I/II/IX CBOMCTBA.

YucoBbIe N0CJIe10BATEILHOCTH U IPOrPeccun

[IoHsATME YMCIIOBOW IOCIENOBATEIBHOCTH. 3aJaHME IOCIIEI0BATEIbHOCTH
pPEKYppPEHTHOHN (opMynol U hopmysoil N-ro uieHa.

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opmyiibl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJIECHOB.

*N300paxkeHne 4IeHOB apU(PMETHUUECKOW M T€OMETPUYECKOM MpOrpeccui
TOYKaMHU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M SKCIIOHEHIUAIBHBIN POCT.
CnosxHbI€ TPOLEHTHI™.

[INTAHAPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHHUA
®EJIEPAJILHON PABOYEM ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs JIOJDKHO OOECIEeYMBATh JOCTIKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KUIIACC

Yucaa v BIYUCICHUSA

BoinonusaTe, coyeTass yCTHbIE W MUCHbMEHHBIE MPHUEMBI, apudmeTuyeckue
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHs] YMCIOBBIX BBIPAXKEHUN; MPUMEHSATh Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYUCIICHUSI 3HAYEHUH APOOHBIX BBIPAKEHHH, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoauth OT 0AHON (HOPMBI 3amUCH YMceN K Jpyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSATUYHYIO ApoOb). CpaBHUBATH U
YIOPSAI0YHMBATh PALIAOHATIBHBIEC YNCTIA.

OxpyTisaTh yncna.



BBINONHAT, NPUKHIKY M OLEHKY pe3yjibTaTa BBIYMCICHHM, OLIEHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BbINoNHATE AEUCTBUS CO CTENEHSIMH C HATYpaJbHBIMU IOKa3aTENsIMU (C
OTOPOI Ha CIIPABOYHYIO HMH(POPMAILIHIO).

[IpyuMeHATh NpU3HAKKM  JEIUMOCTH, Pa3JIOKEHUE Ha  MHOYKUTEIH
HaTypaJbHBIX YUCET.

Pemate mpocreiimme NpakTUKO-OPUEHTUPOBAHHBIE 337aud, CBS3aHHBIE C
OTHOLIEHUEM  BEJIIMYMH,  NPONOPLUHOHAIBHOCTBIO  BEIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YbTaThl PELICHMS 331a4 C YIETOM OIPAaHUYEHNN, CBA3aHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUsI

OpueHTHpoBaTbCsl B MOHATHAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKkor TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKECHHM MPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinmonusATe  mpeoOpa3oBaHUS  1IEJIOTO  BBIPAXXKEHHS B~ MHOTOWIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BBINIONHATE YMHOXEHUE OJHOYJIEHA Ha MHOTOYJIEH M MHOIOYI€Ha Ha
MHOTOYJIEH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajJpaTa pa3HOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcCymIeCTBIATh PA3JIOKEHUE MHOTIOYJICHOB HA MHOXHUTEIU C ITOMOUIBIO
BBIHECEHHSI 32 CKOOKH OOILETr0 MHOXHUTEIISA, TPYIIUPOBKH ClIaraéMbIX, IPUMEHEHUS
(hopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO MH(POpPMAILIHIO).

[IpumeHsATh IpeoOpa3zoBaHUsl MHOTOWIECHOB JIJISl PEUIEHUS pa3JInYHbIX 337a4
U3 MAaTEMaTHKHU, CMEXHBIX MIPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypalbHBIMU ITOKA3aTEISAMH IS
npeo0pa3oBaHus BRIPAXKEHHH (C OMOPOIl Ha CIPABOYHYIO HH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pematp nuHeliHblE ypaBHEHUsI C OJHOUW IEPEMEHHOW, IIPUMEHSS IpaBUia
nepexoaa OT UCXOJHOI'O YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YHUCJIO KOPHEM YPABHEHUS.

Hmetps mpezacraBienue o rpadpuyeckux METoJax MPH PEIIeHUHU JIMHEHHBIX
YPABHEHUU U UX CUCTEM.

[TogOupaTe mpuMepbl Hap 4YHUCEN, SABISIONIMXCS PEUICHUEM JHMHEHMHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTMHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU; TMOJIb3YSCh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

PemaTth cucremMbl IBYX JIMHEWHBIX YpPaBHEHUW C JABYMs IEPEMEHHBIMU, B
TOM YHciie Tpaduuecku (¢ Omopoit Ha AITOPUTM yU4E€OHBIX JIEHCTBUN).

CocrtaBisaTh (1OCji€e COBMECTHOIO aHANIM3a) U pelllaTh JIMHEWMHOE yYpaBHEHUE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHMI MO YCJIOBHIO 3aJadd, UHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4y MTOJYYEHHBIA pe3ynbTar.

Koopaunartel u rpagpuxku. @yHKUMU

N300paxaTh Ha KOOpAUHATHOM TPAMON TOYKH, COOTBETCTBYIOLIHUE



3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alUCBHIBATH UHCIOBHIE
MIPOMEKYTKHU Ha alreOpandeckom si3bIKe.

OtMeyaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpJWHATAM;
CTPOUTH TPaUKH TUHEHHBIX PyHKIKHA. CTpouTh rpaduk GpyHkuuu y = kx + b,

OnuckiBaTh ¢ TOMOIIBIO (YHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BeTMYMHAMU (TI0 alTOPUTMY YUYEOHBIX JEUCTBUI): CKOPOCTh, BPEMS, PACCTOSIHUE;
1[€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHre QyHKIUU IO 3HAYEHUIO €€ apryMEHTa.

[Tonnmats rpadudeckuil crocod MpeAcTaBIeHUS U aHaIM3a WHGOpPMAIUY;
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

8 KVIACC

Yuciia v BIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE NPEICTABICHUS O MHOXECTBE JECHCTBUTEIIBHBIX
yucen JUisl CPaBHEHMsI, OKPYTJIEHUSI U BBIYMCIECHUI; N300pa)kaTh JACHCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOTO KBAAPATHOIO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIONb3Yys MPU HEOOXOIMMOCTH KaJbKYJISITOP; BBINOJIHATH
npocTeiiiue npeoOpa3oBaHMs BBIPAXEHHUM, COJAEpKAIMX KBaJpaTHbIE KOPHH,
HICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anucu OONBIIMX M MaJbIX YMCEN C MOMOIIbIO JECATHYHBIX
npobeit u crenieHeit uucia 10.

AJiredpanvecKue BbIPAKEHUA

[IprMeHATh TOHATHE CTENEHW C LENbIM I0KAa3aTesIeM, BBIITOIHATH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAUIMX CTENEHU C LENbIM IMoKa3aTeleM (C
UCITIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

BBINONHATE HECTIOKHBIE TOXKJIECTBEHHbIE MPEOOpPa30BaHUs PallMOHAIBHBIX
BBIpAKEHUI HAa OCHOBE MPaBUJI AESUCTBUI HaJl MHOTOWICHAMHU U alreOpanyecKuMu
JIPOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTs mpeoOpa3oBaHUs BHIPAKCHUH IJIST PEIICHUS Pa3TUYHBIX 33724
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemwate nuHEHHBIE, KBaJpaTHbIE YypaBHEHHA (C  HCIOJIb30BAaHHUEM
CIpaBOYHOM HH(OpPMAalLlMK) W palloHaJIbHbIC YPaBHEHHUS, CBOISAIIMECS K HUM,
CHUCTEMBI JIBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBoauTe MpOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHuid (yCTaHABIUBATh, UMEET
JIM ypaBHEHUE WUJIU CUCTEMA YPAaBHEHUW PELICHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.)
C OMOPOM Ha aJITOPUTM YUEOHBIX IECHCTBUIA.

[TepexoauTh OT ciIOBECHON (DOPMYIMPOBKH 3aJauu K €€ airedpandeckon
MOJENN C IIOMOUIBIO COCTABJIEHUS YPABHEHUS WM CUCTEMBl YpPAaBHEHHIA,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.



[IprmMeHSITh CBOMCTBAa YHMCIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH;
peliaTh JUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHONM W MX CHCTEMBbI; JaBaTh
rpadUyYecKy0 HWJUTIOCTPALIMI0O MHOXKECTBA peElIeHWd HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKUNHA

OnepupoBaTh Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIC TOHSATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE 0003HAUYEHHUS); ONMPENCIATh 3HaUCHHE (DYHKIIUU T10
3HAYCHUIO apTyMEHTA; ONPEACIISITh CBOMCTBA (PYHKITUH TI0 €€ TpaduKy.

Crpoutb rpaduku 351eMeHTapHBIX GYHKIUN BUaA , Y = X2, y= X3, y =+/x ,

k o o .
Y= =, ONHUCHIBaTb CBOMCTBa YMCIOBON (QyHKIMU 10 e€ rpaduky (mpu
X

HEOOXOJIMMOCTH C HAPABJISIONIEH MOMOIIIBIO).

9 KJIACC

Yucsia 1 BBIYUCJICHUA

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIE U UPPALMOHAIbHBIE YUCIIA.

Breimonuare apudmernyeckue JIEUCTBUS C PalMOHAIBHBIMM YHUCIAMU,
coyeTasg YCTHbIE M NHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
MppalOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHuss cCTeneHEeW C MLEIbIMHA TOKA3aTesIMA W KOPHEW;
BBIYHCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKCHUU.

OKpyriaTe [E€UCTBUTEIBHBIE YHWCIIA, BBINOJHITH NPUKUAKY pPE3yJbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHelHbIE W KBAaJpaTHBIE YPAaBHEHUS, YPABHEHMS, CBOJISILIMECS K
HUM, MPOCTEUIITNE TPOOHO-pAIIOHATIBLHBIC YPaBHEHUSI.

Pemate mnpocreimme CHUCTEMBI ABYX JIMHEWHBIX YPaBHEHUW C JBYMS
IIEPEMEHHBIMU U CHUCTEMBI JBYX YpPAaBHEHUW, B KOTOPBIX OJHO YpaBHEHUE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU omope).

Pemate mpocteifie TEKCTOBBIC 3aJaud alreOpaundeckum CrocoOoM ¢
MOMOILIBI0 COCTABJICHUSI YPABHEHHS WM CUCTEMBbI JBYX YPaBHECHUH C JABYyMSA
MIEPEMEHHBIMM.

IIpoBoauTe NMpOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpapuUECKUX MpeACTaBIeHU (yCTaHABIMBATh, UMEET
JIM ypaBHEHUE WIIM CUCTEMA YPaBHEHUM PEILICHHUsI, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHElHbIE HEPABEHCTBA, KBAJpPAaTHHIE HEPABEHCTBA; M300pakaTh
pEIICHUE HEPABECHCTB HA YHUCIOBOW NPSMOW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp cucTEMBI JTMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIFOYAIOIINE KBAJpaTHOE HEPABEHCTBO, W300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATH PEIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PENICHUM PA3JIMYHBIX 3a7a4.

DyHKUNHA

Pacno3naBaTh (PyHKIIMM H3y4YeHHBIX BUAOB. [loka3piBaTh CcXeMaTHYECKH



pacIioyio’keHNe Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB QyHKuud Buma: Y = KX,
K .
y=kx+b,,y=ac¢+bx+c,y=x}y = Vx,y= ~ B 3aBHCHMOCTH OT 3HAYCHHIi

K03(UIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKITUA.

CtpouTh U U300pakaTh CXxeMaTHUEeCKU rpaduKu KBaIPATUUHBIX (DYHKIIHA,
ONKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI 1O UX Tpadukam.

Pacnio3naBaTh kBaJpaTHUHYIO QPYHKIHIO 1O (hopMyIie, IPUBOAUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCTAEAOBATEIbHOCTH U MPOTPeCcCH

Pacrio3naBate apudmMeTHyecKyr0 M TE€OMETPHUYECKYI0 MpPOrpecCuu TMpu
pa3HbIX CrIOco0ax 3aJaHus.

BbImonmHATE  BBIYMCIEHUS C UCHOJb30BaHHMEM (QOpMya N-TO uieHa
apu(pMETUYECKON U T€OMETPUUYECKOM MPOrpeccuil, CyMMbl MEPBBIX N WIEHOB (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

Pemate 3amauu, CBA3aHHBIE C YHCIOBBIMM IOCIEHOBATEIBHOCTSIMU, B TOM
qucye 3a/1a4l U3 PealbHOM JKU3HU (C MCIIOJIb30BAaHUEM KaJlbKYJSTOpa, LU(PPOBBIX
TEXHOJIOTU).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'TOJAM OBYYEHMU )

7 knace (He menee 102 u)

HazBanmue

pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yucia n [ToHsiTHE panoHaIBLHOTO YHCIIA. CucreMaTH3HMPOBaTh H odoramarnb 3HAHUSA 00
BBIYHCJICHHUS. ApudmeTndeckue IEHCTBUS C pPANUOHAIBHBIMH YHCIAMH. | OOBIKHOBCHHBIX H JCCSITHYHBIX APOOSX.
PanunonajbHbie CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHHMBATBH H YHOPSA0YMBATH APOOHU, IPeoOpa30OBbIBas MPU
yucjia Cremnenb ¢ HATYpaJIbHBIM MMOKa3aTEIEeM. HEOOXOAUMOCTH  JE€CATHYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 ) Pemennie oCHOBHBIX 3a7jau Ha ApOOU, MPOLIEHTHI U3 PEajbHOM | OOBIKHOBEHHBIE B JECSTHUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[IpusHaku  ACIMMOCTH,  Pa3IOKECHUS
HATypaJIbHbIX YUCEN.
Peanbubie 3aBUCHUMOCTH. IIpsamas
MPOMOPIMOHATIBHOCTH.

MHOXUTCIN

JIECATUYHYIO IPOOb.

IpumensaiTb  pa3HoOOpa3Hble  CHOCOOBI W NPHEMBI
BbIYHC/JICHUS 3HAYeHHIl JPOOHBIX BbIPasKeHMM, COACPKAIINUX
OOBIKHOBEHHBIE U  JECATUYHbIE JIpOOM: 3aMEHATh IpH
HEOOXOUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOAUTH BhIpakeHUE K (opme,
HaubOosnee ynoOHOM Ui  BBIYMCIEHUH, MPeoOpa3OBHIBATH
JIpOOHBIE BBIPAXKEHHUS HAa YMHOXEHHE U JICJIEHUE JeCATHYHBIX
Ipobeil K TeHCTBUSAM C LEIbIMU YnciaaMH (IIpU HEOOXOIUMOCTH
C HaNpaBJIAIOUIEH TOMOILBIO).

I[IpuBoauTh uyMCIOBBIe U OyKBeHHble NMPHUMEPbI CTCICHH C
HaTypaJbHBIM [OKa3aTejleM, OOBACHAS 3HAUCHHs OCHOBAHMSA
CTETNeHH U IMOKa3aTessl CTENeHH, HaXOAWUTh 3HAUYEHHUs CTereHel

Biza @ (2 — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C ONOPOi Ha CIIPaBOYHYIO HH(DOPMAITHIO.

[TonnmaTe cMbICa 3anMcH OOJBIIMX YHCEJ C NOMOUILIO
AeCATHYHBIX Apolei U creneHeld yncaa 10, IpUMEHATH UX B
PC€AJIBbHBIX CUTyallUSAX.

IIpumMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUS HA MHOXKUTEIN




HaTypaJIbHbIX YHCEIL.
Pemars, nmpocreiimme 3agauydM  HA  YacTH, [POLICHTHI,
IPONOPIMH, HA HaXOXKJIEHHE APOOH (IPOLIEHTA) OT BEIHMYUHBI U
BEIMYUHBI 10 €€ apoOu (mporeHTy), apodu (IpoIeHTa),
KOTOPBIM COCTABJISIET OJHA BEJIM4YMHA OT apyroi. IlpmBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHUS, 3aIIUCU PEILICHUN
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M OOBSCHATH, ONMPAsACh HAa OIPEICIICHU,
IpsIMO TPONOPLHUOHAIbHBIE M OOpPaTHO MPONOPLMOHAIbHbIE
3aBHCHUMOCTH MEXAY BEIIMUYMHAMU; NPUBOAUTH MPUMeEPHI ITHX
3aBUCHUMOCTEM W3 peaJpHOro MHpa, U3 JAPYruX Yy4eOHbBIX
MIPEAMETOB.

Pemare npocreinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJadM
HAa  JApo0M, TMPOUEHThbl, TMNPAMYI0 H  OOpPaTHYIO
NPONOPLUHOHAJIBLHOCTH, NPONOPLMH.

Aare0dpanveckue
BbIPasKeHHU S
(27 9)

bykBennble  BelpaxeHus.  I[lepemennsle.  JlomycTtumele
3HaYeHUs epeMeHHbIX. DopMyIIbI.

IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHUH, PACKPBITHE CKOOOK
U IIpUBEJIEHUE MOJOOHBIX CllaraéMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [TOKA3aTEIIEM.
MHorousneHsl. Cnoxenue, BbIUHTaHUE, YMHOXEHHUE
MHOTO4JIEHOB.  POpMyiBl  COKPAIIEHHOTO  YMHOXCHMS.
Pa3no)xeHre MHOTrOUJI€HOB Ha MHOXHUTEIH.

Osaapgers Ha 0azoBoM yYpPOBHeE anreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSIThL €€ B IIpolecce
OCBOCHHMSI yUeOHOT0 MaTepuana.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRXKEHUU INPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCIEHUS IO (popMyiam.
BbInoaHATHL IPe0Opa3oBaHus LEJIOr0 BbIPAKEHHSI B MHOTOWJICH
NPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, paCKpbITHEM CKOOOK.
BbINOHATL yYMHOXEHHE OJHOYIEHa HAa MHOTOWIEH H
MHOTOYIE€Ha Ha MHOTOYIECH, MPUMEHSITh (OpMyJbl KBaJpara
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcymecTBAATh Pa3jI0XKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, TPUMEHEHHS
GopMynbl  Pa3sHOCTH KBaApaToB, (HOPMYyT COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIPaBOYHYIO HH(POPMALIUIO.
[pumensite 1peoOpa3oBaHUE MHOIOWIEHOB JJISl  PELICHUS
pa3IMYHBIX 33Ja4 W3 MATEMAaTUKH, CMEXKHBIX IPEIMETOB, W3




peanbHON PAKTUKHU.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHA MaTEMaTHKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

VYpaBHeHue, IIpaBUJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCUIILHOCTb YPaBHEHHU.

JIuHeitHOe ypaBHEHHUE C OJJHOM MTEPEMEHHOMN

IIEPEMEHHOM, PEIICHNE JIMHEMHBIX ypaBHEeHUN. Pemenne 3anaq
C IIOMOILBIO YPAaBHEHHUH.

*JIuHeliHOe ypaBHEHUE C ABYMs [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JMHEWHBIX YPaBHEHUH C ByMs IE€PEMEHHBIMHU.
Pemenue cucreM ypaBHEHUH cIOCOOOM MOJCTaHOBKH U
CII0COOOM CIIOKEHUSI.

Pemiath JMHEHHOE YypaBHEHHME C OJHOW INEPEMEHHOW,
NpUMeHsI NMPaBHJIA IIEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
ABJISIETCA JIU KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

IlogOGupars npuMepsnl Nap 4YHUCEN, SBILIIOIIMXCSA PEIICHUEM
JIMHEHHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTponTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHHUsI C JBYMs MEpPEeMEHHbIMH (IIpY HEOOXOAUMOCTU C
HCIIOJIb30BAaHUEM CMBICIOBOM OMOPBI); MOJB3YACh I'padUKOM,
NPUBOAUTH MPUMeEPbI PELICHUs YPaBHEHUS.

Haxoauth peleHue CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHU C
JIBYMs I[E€PEMEHHBIMH C ONOpOW Ha QJIrOPUTM Y4eOHBIX
JIEHCTBHIA.

CocTaBifITh U peliaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33/1aud, HWHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3yJpTaT € ONOpOil Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsl
U rpaduku.
DOyHKIUH
(24 4)

Koopaunara Ttoukm Ha mnpsmon. YHCIOBBIE NPOMEXYTKH.
PaccrosiHre Mex 1y IByMsl TOUKaMH KOOPAMHATHON MPsSMO
[IpssMoyronbHas cucreMa KOOpJAMHAT Ha IUNIOCKOCTH. [Ipumepsl
rpaduKoB, 3agaHHbIX ¢opmynamu. UYUteHue rpaduxos
peanbHbIX 3aBUCUMOCTEH.

ITonarue ¢ynkuuu. I'papux ¢ynkumu. CpolicTBa (QyHKIMIA.
Jluneitnas  ¢ynkuus. Iloctpoenue rpaduka JUHEHHON
¢bynkun. ['paduk Gyakumm y = KX + b,

HN300paxars Ha KOOPJIWHATHOU MpAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbl; 3aMCHIBATh UX HAa AJIreOpanveckoM SI3bIKE.
OtrMeyaTh B KOOPAMHATHOH IIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TI'paUKU HECIOXKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJIE C MOMOIIBIO IUPPOBBIX
nmabopaTopuid.

IIpumensiTh, M3y4aTh NPEHMYLIECTBA, MHTEPHPETHPOBATH
rpadudecKuii crocod mpecTaBiICHUs U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(pOpMAIHH.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (DYHKIIMHU, OBJIaJIeBaTh
(YHKIMOHATIBHON TEPMHUHOJIOTHEH.




Pacno3unaBathp nuHeiiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4YeHHI ko3 duimentos K u b
(mpu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpours rpaduku JuHeHONH QyHKIMH, QyHKIHU Y = KX + b
HUcnonv3oBats nudpoBbie pecypcbl Ui IOCTPOEHUSA
rpadukoB GyHKIMI 1 H3y4YEeHUS UX CBOHCTB.

IIpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEW B peEajbHBIX
mpoleccax U sSBICHUSX.

IToBTOpEHUE
U 00001IeHue
(6 1)

[ToBTOpEeHUE OCHOBHBIX TMOHSATHIA M METOAOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BpiOuparb, npPUMEHSATH CHOCOObBI  CPAaBHEHUs  YHCEIL,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIPAKECHW,  PELICHUS
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcylmiecTBJIATh CAMOKOHTPOJIb BBINOIHIEMBIX JCHCTBUM U
CaMOTIPOBEPKY pe3yibTaTa BBIYMCICHUN, MPEOOpa3OBaHU,
MOCTPOCHUH.

Pematy mpocreiilime 3agauM M3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKUe 3HAHUA Ui PEIICHU 3a1a4 U3
JIPYTHUX MPEIMETOB.

Pemiars mnpocreiinne TeKCTOBbIE 3a1a4M, CPAaBHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a/1a4N.

8 kunacc (He menee 102 1)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucna u KBampaTHplii  KOpeHb W3  4YHCIA. *[lousiTue 00 | @OpMYJTHUPOBATH ONMpejiesieHHe KBAAPAaTHOTO KOPHS M3 YHUCIA,
BbIYHCJICHHS. UppanMoHanbHOM  ymcne.  JlecaTuuHble — mpUOMMKEHUS | apuQMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C

KBaaparubie

HMPPALMOHAIIBHBIX YNCET.

BHU3yaJIbHOW OIIOPOM.




KOpHH
(15 q)

JleiicTButenpHble ynciaa. CpaBHEHHE NEHCTBUTENBHBIX YHCET ™.
ApudmeTrnueckuii KBaJpaTHBIN KOPEHb.

YpaBHeHue BUaa x> = a.

CaoiicTBa aprupMETHIECKUX KBaJIpaTHBIX KOpHEH.
[IpeoOpa3oBanue  YHCIOBBIX  BBIPAKEHHUH,  COIEpIKALINX
KBaJpaTHBIE KOPHHU.

I[IpumeHsITHL OlEpalMIO HU3BJICYEHUS KBAJpPaTHOTO KOpPHSA W3
qHCiIa, HCMOJb3Ys IPU HEO0X0AUMOCTH KAJBKYJISITOP.
OIIeHI/IBaTL KBaApPaTHLIC KOpHHA OeJabIMU qucjiaMu u
JECATUYHBIMU JPOOSMHU.

CpaBHUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
UppalMOHAIIbHBIC YUCIIA, 3alIUCAaHHbIE C IIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOILBIO.

HUccaenoBarb ypaBHEHHE x2 = d, HaxoAWTb TOYHBIE W
npubimxEHHbIe KopHU ipu & > 0.

HccnenoBarh cBOMCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YKCJIOBBIE AKCIIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJIsSTOpa
(KOMIIBIOTEPA).

IlpumenaTs cBoiicTBAa apu(MeTHYECKHMX KOpHeH 14
npeodpPa3oBaHUA BbIPAKEHUI.

BbinosiHATL mpocreiilmine mnpeo0pa3soBaHWs  BBIPAXKCHUU,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reOMEeTpPUYECKUX U PU3NYEeCKUX GOopMyJI P HEOOXOIUMOCTH C
OIOpO¥ Ha MPABUJIO.

BorunciasTh 3HaYeHHs1 BBIPAXKEHUHN, COJEpKAIINX KBaJpaTHbIE
KOpPHU, UCIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
HUcnoan3oBath B XOA€ pelmeHUs 3a7ad  dJIEMEHTapHbIC
NPE/JCTaBICHUS, CBSI3aHHBbIE C NPUOTMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.

3HAaKOMUTBCA C UICTOPUEH Pa3BUTHS MAaTeMAaTHKH.

Yuciaan
BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejieM
(74)

Crenens ¢ nenbiM nokaszareneM. CTaHIapTHAs 3aMiCh YUCTIA.
Pa3mepsl 00BEKTOB OKpyKarIiero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMHYECKUX 00BEKTOB), IITUTEIHLHOCTH MPOIIECCOB
B OKPY>KaIOIIEM MUDE.

CBOMCTBA CTEIEHU C LIEJIBIM ITOKa3aTeIeM.

@opMyJIMPOBATH ONIPeIeIeHne CTEIIEHHU C LIeNIbIM IT0Ka3aTeaeM
(pu HEOOXOAMMOCTH TI0 BU3YAITBHON OTOpE).

IIpencraBasare 3anmuch OOJNBIIMX W MajblX 4YHUCEN B
cTaHzapTHoM Bujae. CpaBHMBATh 4YHCIIa U BEJIWYUHBI,
3allMCaHHbBIC C UCIIOJIb30BaHueM crerenn 10.

Hcnoab3oBaTh 3amMch 4YHCEN B CTaHJAPTHOM BHUAE I
BBIPOKEHHSI Pa3MEpPOB OOBEKTOB, IIUTEIHHOCTH IPOIECCOB B




OKpYXKaroIlleM MUpE.
@®opMyIHPOBATH, 3AMUCHIBATHL B CUMBOJIMYECKON (hopme U
WLIIOCTPUPOBATH NMPUMEPAMH CBOMCTBA CTENEHU C LEJIBIM

nokasareiaeM (Ipu  HEOOXOAMMOCTH C  HUCIOJIb30BaHUEM
BHU3YyaJbHOU ONOPHI).
I[Ipumensite  cBOlicTBAa  CTENEHHW Ul  IpeoOpa3oBaHUs

Bblpa)KCHHﬁ, CoACpKaMX CTCICHU C LCJIbIM IIOKa3aTCJIceM C
HCIIOJIBb30BaHHCM cnpaBquoﬁ I/IH(i)OpMaI_II/II/I. BbuinoaHars
JeHCTBUA C qucilaMu, 3allMCAHHBIMM B CTaHAAPTHOM BHUIC
(YMHO)I(CHI/IG, ACJIICHHUC, BO3BCIACHUC B CTeHeHL).

Anreopanuyeckue |KBanpaTtHeiii TpéxuneH. PasnokeHne kBaapaTHoOro TpéxwieHa|Pacmo3naBaTh  KBagpaTHBIA  TPEXWIEH,  yCTAHABIMBATH

BbIPaKeHH . Ha MHOKUTEIIH. BO3MOXXHOCTh €T0 Pa3JIO>KEHUsI HA MHOXKHUTEIH.

KBaaparubrii PackiaapiBaTh HA MHOMKHUTEIHM KBAJApPAaTHBIA TpEXWIEH C

TPéxwieH HEOTPUIATENIbHBIM JAUCKPUMUHAHTOM TIPU HEOOXOAUMOCTH C

(Sv) OIOPOM Ha AITOPUTM IIpaBUJIA.

Aaredpanyeckne | AnreOpanueckas ApoOb. JlomycTumble 3HaUeHUs IEPEMEHHBIX, | 3anuCchIBaTH anredpandeckue BoipaxeHus. Haxoauts o0iacTb

BbIPaKeHH . BXOJIIMX B  aiureOpandeckue BblpakeHHs. OCHOBHOE | OIpeesieH s pallMOHAIBHOTO BBIPAsKEHUS.

Adaredpanyeckasi | CBOWCTBO anreOpanueckoit 1podu. CokpaiieHue 1pooeit. BbINOJHATL YKCIOBBIE MOJCTAHOBKU W BBHIYHCJIASATH 3HAUCHUE

ApooOL Cnoxenue, BbIUMTAHHE, YMHOXXEHUE u JiefieHue | ApoOH, B TOM YHCIIE C IIOMOUIbIO KAJIbKYJISATOpA.

(15 9) anredbpandeckux 1pobeil. IlpeoOpa3zoBaHue BbIpakeHUi, | POPMYJIHMPOBATHL OCHOBHOE CBOWMCTBO aliredpandeckoi Ipoou

coJiepKalux anredpandyeckue ApooHu. U MPUMEHSATH €ro Ui IpeoOpazoBaHust Jpobeit.

BoinogHaTh aeilicTBUsl ¢ anreOpanyeckuMH JpoOsMHU TpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTH
npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkars
nepeMeHHble U3 (opmyn (puU3MUECKUX, T'ECOMETPUUYECKHUX,
OTNHUCHIBAIOIINX OBITOBBIC CHUTYallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus KBagparnoe ypaBHenme. HenosHoe kBajgpaTHoe ypaBHEHHE.|Pacno3HaBaTh KBaJpaTHBIC YPABHEHMUS.

U HepaBeHCTBA. dopmyna KopHeH kBaapaTHoro ypaBHeHus. *Teopema Buera*. |3anucbiBaTh (opMysly KOpHEHl KBaJpaTHOTO YpaBHEHUS;

KBaagparHbie Pemienne  ypaBHeHuW#,  cBOAALIMXCS K  KBaJpaTHHIM. | pelmiaTh KBaJApaTHbie YPaBHEHUs] — IOJHbIE U HEMOIHbIE (C




ypPaBHEHHA
(154)

[pocreiimme ApoOHO-paLlMOHANIEHBIE YPAaBHEHUSL.
Pemenne TEKCTOBBIX 3ajad € IOMOIUBIO  KBaJIpaTHBIX
YpaBHEHUH.

UCTIOJIb30BAHUEM CIIPABOYHON MH(POPMALINN).

IIpoBoauTs  mpocTeimiMe  HCCACAOBAHMA  KBaJPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUil M 3aMEHOW TEPEeMEHHOM ¢ Omopod Ha
QJITOPUTM IIPaBHJIA.

Habnropats M aHaJIM3MPOBATH CBSI3b MEXKAY KOPDHAMHU U
K03 pULIMEHTaMU KBaJPaTHOI'O YPAaBHEHHUS.

*TIpuMeHsTh TEOpEMY Buera TS peleHus
3a/1a4 (C UCIOIB30BaHUEM oOpa3ia)™*.

Pemats TekcTOBBIE 3aaylM  aIreOpandeckuM CIOCOOOM:
HEePEeXOAUTh OT CIIOBECHOM (OPMYJIHMPOBKM YCIIOBHUS 3aJaudl K
aireOpanveckodl MOJENN MYTEM COCTaBJICHHS ypaBHEHUs (IIpU
HEOOXO/JMMOCTH €  HAaNpaBisIOIIEH  IOMOINBIO);  pelaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpaBHeHHH

(13 v)

JluneiiHoe ypaBHEHHME C JABYMS NEPEMEHHBIMH, €ro rpaguk,
IIPUMEPBI PELICHNUS YPABHEHUM B LICJIBIX YUCTIAX.

Pemenne cucrteM [ByX JMHEMHBIX YpPaBHEHHH C JIBYMs
nepeMeHHbIMU. IIpuMepsl pelleHHs CHUCTEM HEIMHEWHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

*T'paduyeckas  uHTEepHpeTalus  ypaBHEHUS C  JOBYMs
MIEPEMEHHBIMHU U CUCTEM YPABHEHHH C ABYMsS IEPEMEHHBIMU ™.
PerreHne TeKCTOBBIX 3314 C IIOMOILBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JTUHEIHbIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JMHEHHBIX YpaBHEHUH, B TOM 4MHCIE
ucnoab3ysi uudposbie pecypcsl (Ipy HEOOXOAUMOCTH C
OIIOPOil Ha arOPUTM Y4eOHBIX JeHCTBUIA).

Paznuyares napajuleNbHbIE M NEpEeceKaroluecs NpsMble M0 UX
YPaBHEHHUSM.

Pematp cucCTEeMBl J[BYX JIMHEHHBIX YPAaBHEHUH C JBYyMs
[IEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocTeiime CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBIIsOLIeH
MTOMOIIBIO.

*TIpuBoauTh rpaguyeckyl0 HMHTEPNpPEeTAlMI0  PEIICHUS
YpaBHEHUS C JBYMsI NEPEMEHHBIMH U CHCTEM YpaBHEHUH C
JBYMsI IEpEMEHHBIMHU. *

Pemiath TeKCTOBBIE 32/1a4M alreOpanueckuM CIIOCOOOM.




YpaBHeHnus YucoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpOBaTh CBOliCcTBa YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JInHelHbIe HepaBEHCTBA C | LIUTIOCTPUPOBATh UX Ha KOOPJIUHATHON IPSIMOA.

HepaBencrsa OJHOM mnepemMeHHOW U ux pemeHue. Cucremsl JHHENWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 9) HEPABEHCTB C OAHOM IIEPEMEHHOMN U UX pELICHUE. Pemiath JMHEIIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,

N300pakeHne penieHus JMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | H300pa)kaTh pelIeHre HEPaBeHCTBA HAa YHCIOBOM MPSIMOM.
Ha YHUCIIOBOU IIPSIMOM. PemaTts cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peILICHHE

CUCTEMBl  HEPaBEHCTB  HA  YUCIOBOM  NpPSAMOW  IIpH
HEO0XO0IMMOCTH C BU3YaJIbHOW OIOPOA.

DOyHKUMH. [lonatue ¢ynkuun. OOnacte omnpeaeraeHUs M MHOXKECTBO | Mcmoab3oBaTh  (DYHKIMOHQIBHYIO ~ TEPMHHOJIOTHIO W

OcHoBHBIC 3HayeHui QpyHKuu. CriocoObl 3a1aHus PyHKIMIA. CHMBOJIMKY.

NOHSATHS I'padux ¢ynkumuu. CoiictBa (yHKIHMH, UX OTOOpakeHHE Ha | BbIumciasaTh 3HavyeHuss QyHKUIWH, 3aJaHHBIX (Gopmyiamu (TIpu

Sy rpaduxe. HEOOXO/JMMOCTH HCIOJIb30BaTh KalbKYJISATOpP); COCTABJIATH
TA0 MBI 3HAYEHHIT QYHKIUH.
CTpouTh N0 TOYKaM rpaduku QyHKINH.
OnuceiBaTh cBOMcTBa (QYHKIIMM Ha OCHOBE €€ Ipauyeckoro
IpPEJCTaBICHUs TMpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOMUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAIBHYI0  TEePMHHOJOTHI0O  H
CHMBOJIMKY.
HccaenoBarh npuMepbl IpadUKOB, OTPAXKAIOIIUX peajbHbIE
npoueccsl U sBiaeHUs. IIpMBOAUMTHL NpUMepbI IPOLECCOB U
SBJICHUH C 3a/1aHHBIMHU CBOMCTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHbIE POTPAMMBI [UI IIOCTPOCHUS
rpaduKoB PYHKIUI U U3ydEHUS UX CBOMCTB

DOyHKIMH. Urenne wu mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsl | Haxoauth ¢ moMombio rpaduka QyHKIUN 3HaUCHHE OJHOM U3

Yucnosbie rpadukoB pyHKUINN, OTpasKaIOLIUX PEAIbHBIE POLIECCHI. paccMaTpUBaeMBbIX BEIMUYMH 10 3HAYEHUIO APYTOM.

byHKkunu DyHKINH, ONKCBHIBAIOUINE  TPSAMYIO u o0paTHyto | B HECIIOKHBIX cilydasx BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH

9y MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. | MeX1y BETUUMHAMU.

I'paduk GyHKIMAY = X2
Oyaxmny = X5,y = X5,y = Vx, Y ZS; *rpadpuueckoe

OnuceiBaTh XapakTep HW3MEHEHUS OJHOW BEJIUYUHBI B
3aBUCHUMOCTH OT U3MEHEHHUSI IPYTrOi
Pacno3HaBarh BuIbl wu3ydaemblx (QyHkuuii. Iloka3piBaTh




peleHre ypaBHeHUI U CUCTEM ypaBHEHUH. *

CXeMATHYEeCKH TIOJIOKEHHWE Ha KOOPAWHATHON IJIOCKOCTH
rpadukoB byHKIMIA BHJIA: y = X, y = X,

y =Ry =t
HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYECKHE
npeacTaBJIeHHs /ISl PELIECHUS U UCCIIEI0BaHUS YPaBHEHUH U
CUCTEM YpaBHEHHH.

IIpumensTe nudpoBbIe pecypchbl Ul TOCTPOCHUS TpapuKOB
GbyHKITHA.

IloBTOpPEHME
M 00001IeHHEe
(64)

[ToBTOpeHHE OCHOBHBIX TOHSITHH W METOJOB KypcoB 7 U 8
KJaccoB, 00001IeH e 3HAHNH.

IIpuMeHATH, €nmOCOOBI CPABHEHUS YHCEJ, BBIYMCIICHHMI,
npeoOpa30BaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yjibTaTa BBIYMCIEHHH, IpeoOpa3oBaHui,
ITIOCTPOEHHUH.

Pemare 3agaum M3 peajbHON  KM3HHM, IIPMMEHATDH
MaTeMaTH4YeCKUe 3HaHus JUI peleHus 3ajad U3  JApYyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4Hu.

9 kaacc (ae menee 102 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4A0 M XCS

Yucaa n
BbIYUCJICHUA.
JlelicTBUTEILHBIE
ymucaa

PanmonaneHbie yncna, *UppanroHalbHbIE YUCIa, KOHEUHBIE U
OECKOHEUYHEIE IECATUYHEIE poowu. MmuoxecTBO
JNIEHCTBUTEIIBHBIX  YHCEN;, JCHCTBUTENLHBIE UHMCIAa  Kak
OCCKOHEYHBIC JEeCATUYHBIE IpoOu. B3ammMHO o0gHO3HAYHOE

PasBuBarp mnpeacraBjeHusi O UHCIAX: OT MHOXKECTBA
HATypaJbHbBIX YHCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.

O3HaKOMHUTBCHA c BO3MOXKHOCTBIO MIPEACTABIICHUS
JIEWCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOM JECATUYHON IpoOH,




(CAY) COOTBETCTBHE MEXIY MHOXKECTBOM JICHCTBHUTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC NPUONMKCHUS pPALUOHATIBHBIX U
MHOKE€CTBOM TOYEK KOOPAUHATHOM MPSMOM. UPPALMOHAIIbHBIX YHCEI.
CpaBHeHHE  JIGHICTBUTENBHBIX  4HCeN, apu(mMeTHueckue | *3anuchiBaTh, CPaBHUBATH " YHOPS/104YMBATH
JEeUCTBUS C JEMCTBUTENIbHBIMU YHCIIaMU. ™ JeHCTBUTEINIbHBIE YHCIa™,
[Tpubnmxénnoe 3Ha4YCHUE BEJIMYMHBI, TOYHOCTH | BbINOJIHATBL, cOYeTas YCTHbIE UM IHMCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTHYeCKHe [IeCTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpuxkuaka W OLIEHKa pe3ylbTaToOB |HAXOAMTH 3HAYEHMSI CTENEHEH € LENbIMU I0Ka3aTeasiMU U
BBIYHCIICHUM. KOPHEW; BBIYMCJISATH 3HAYCHNSI YUCIIOBBIX BBIPAKCHUI.
[Monyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
qucesl B IPaKTUYECKOM eATENbHOCTH YEI0BEKa.
AHanu3upoBaTh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHOIMKEHUs IEHCTBUTEIBHOIO 4YHCIIA
IIPU PELICHUH 3a/1a4.
OxkpyriasiTh ICUCTBUTEIbHBIE YNCIA, BBINOJHATH MPUKUAKY
pesysibTaTa  BBIYMCICHUH, OLEHKY 3HAYEHUH  YUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PeleHue ypaBHEHUH, cBOAdIMXCA K|OcBauBaTh, 3alOMHHATHh M NPHUMEHATh rpaduyecKkue
U HEpaBeHCTBA. JIMHEWHBIM. METObl IIPU PEIICHUM YpaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHnust KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHMi, cBomsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha alropuTM Y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaspaTHbIE YpaBHEHHSI. JeNCTBUI).
nepeMeHHOMn *TlpuMepsl pelieHus ypaBHEHUU TpeThed U 4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPAaBHEHUS.
(14 v) CTENEHEeN pa3oKEeHHUEM Ha MHOKUTEIN. ™ Pemiate JiMHeliHbIe W KBAJPaTHbIEe YPAaBHEHHUs, YPaBHEHHS,
Pemenue 1po6HO-paliMOHATBHBIX YPAaBHEHHH. CBOJIIMECS K HHUM, MpOCTeHIne JpoOHO-pallOHATIbHBIE
Pemenne TeKCTOBBIX 3a/1a4 anredpanyeckuM METOJIOM. YpaBHEHUS.
IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cykaaThb MX W PpelmiaTh TEKCTOBBIE 3aJa4d pPa3HBIMU
croco0amH.
3HAKOMMTBCS € MCTOPHEl Pa3BUTHS MATEMAaTUKA
YpaBHeHnus JluneiiHoe ypaBHEHHE C ABYMs [IEPEMEHHBIMU U €ro rpadguk. |OcBauBaTh W NPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JIBYX

M HepaBeHCTBA.

Cuctema JByX JIMHEHHBIX YpaBHEHHH ¢ JBYyMs NE€peMEHHBIMU

JIMHENHBIX ypaBHeHI/Iﬁ C IABYMs MECPECMCHHBIMU U CUCTCMBI JIBYX




CucreMbl

n e€ peuieHue. Pemienue cucreM IByX YpaBHEHHM, OJHO U3

YpPaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM

ypaBHeHHii KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIIECHH. (Mo BU3yaJIbHOM o1ope).
(14 g) I'padmueckas wHTEpHpETallds CUCTEMBI ypaBHEHHH ¢ JByMms | Mcmosib3oBaTh (QYHKIIMOHATBHO-TpadUYECKUE MPEACTABICHUS
[IEPEMEHHBIMHU. JUISL pelieHusI ¥ UCCJIeI0OBAHMSI YPABHEHUN U CUCTEM.
Pemmenne TeKCTOBBIX 33729 alnreOpandecKum Crocooom. AHAJIU3NPOBATh TEKCTHI 3aj1a4, peliaTh UX anreOpanvyeckum
CIoCcOOOM: MepPexXoauTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS
3aJla4M K aJIreOpanvdeckor MOICTH MMyTEM COCTaBICHHUS CUCTEMBI
YpPAaBHEHUI; pemaTh COCTaBICHHYIO CUCTEMY YpaBHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCSI ¢ HCTOPHEii Pa3BUTHSI MAaTEMATUKU
YpaBHenus UwucnoBbie HEPaBEHCTBA U UX CBOMCTBA. Yurarb, 3anuchiBaTh, MOHUMATb, HHTEPNPETUPOBATH
1 HepaBeHCTBA. JIuneliHble HEPABEHCTBA C OJJHOM EPEMEHHOM U UX PEIICHHE. |HEPABEHCTBA; UCIIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrtembl JTUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM W UX | BLIMOJHATH TpeoOpa3oBaHMs HEPABEHCTB, MCIOJIb30BATh IS
(16 9) pelieHue. npeoOpa3oBaHusl CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBagparHbie HepaBEeHCTBA U UX PEIICHUE. Pacno3naBath JIMHEHBIC U KBaJApaTHBIE HEPABEHCTBA.
I'padmueckass uHTepmpeTanusi HEpaBeHCTB ©  cucTteM |Pemarh  nTuHEHBIE  HEpPaBEHCTBA, CHUCTEMBl  JIMHEHHBIX
HEPaBEHCTB C JIBYMs IT€PEMEHHBIMHU. HEPaBEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOIIUX KBaJIpPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH [10JyUCHHBIE PEIICHNU.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIIOBOM INIPSAMOW, 3amUCBIBATH PELICHHME C IIOMOIIBIO
CHMBOJIOB.
Pemarp KBajpaTHbIE HEPABEHCTBA, HCMOJIB3Ys TpadudecKue
MIPE/ICTABJICHMUS.
OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
Pa3IMYHBIX 3a/1a4, B TOM YHCJIE TIPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUn KBanpatuunas Qynkuwms, e€ rpaduk u cpoiictBa. Ilapabona,|Pacmo3HaBaTh BUABI M3y4yaeMbIX (QYHKIUH; HIIIOCTPHPOBATH
(16 v) KOOpPJIUHATHI BEPIIMHBI apadoIIbl, OCh CHMMETPUH Mapadoibl. |CXeMATHYECKH, O0BSICHATDH PACIOJIOKEHUE Ha KOOPJIWHATHON

CreneHHble (YHKIMHM C HAaTypalbHBIMU IMOKa3aTeasiMu 2 U 3,
uX rpauKu 1 CBOMCTBA.
Ipadukn ¢pyaxmmit: y = kx, y = kx + b, ,y = ax, y = ax’,

I0CcKoCcTH rpadukoB GyHKIwmiA Buma: Y = kx, y = kx + b, , y
= ax5, y = ax3,

- _k o .
y = VJx, ¥y = — B 3aBUCHMOCTH OT 3HAYCHUH K03 (HUIIUEHTOB;
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OIMCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTUUHYIO (QYHKIHUIO IO popMyIIE.
I[IpuBoauTh mNpUMepPbl KBAJPATHUYHBIX 3aBUCUMOCTEH W3
peanbHOM JKU3HU, PU3UKH, TCOMETPHH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
byHKIMH Y = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH  C
HAIPAaBJIAIOIIEH TOMOIIIBIO).

Crpournb U u300paxaTh cXeMaTH4YecKH  rpaduku
KBAPATHIHbIX (YHKIIHI, 3a1aHHBIX (OPMYIaMH BHAay = ax?, y
—a+q y=ax+p? y=—a*+bx+c (upu
HEO0OXOMMOCTH C BU3YaJIbHOU OMOPOH).

AHATW3MPOBATh MW NPHMEHSATH CBOWCTBAa  M3YYCHHBIX
GYHKOUH I8 WX TIOCTPOCHHUS, B TOM YHCIE C ITOMOIIBIO
U(PPOBBIX PECYPCOB.

YuciioBbie
1n0Cje10BaTeJdbHOC
TH

(15 9)

[ToHsATHE YNCIOBOM MTOCIIEI0OBATEIBHOCTH.

3amaHue TMOCJIEOBaTEIbHOCTH PEKYpPPEHTHOH ¢dopmysoi u
dhopmymoit N-To wieHa.

Apudmernueckas u reomerpuueckas nporpeccur. Gopmyssi
N-ro 4jieHa apupMeTUYECKONl U Te€OMETPUUYECKON MPOrpeccuid,
CYMMBI [IEPBBIX N YIECHOB.

*N300pakeHre WICHOB apu(PMETHUECKON U T€OMETPHUECKOM
IIPOrpeccuil TOYKaMU Ha KOOPJINHATHON IIIOCKOCTH.
JIMHEeWHBIN ¥ SKCTIOHEHIIUATIbHBINA POCT.

Cr0XHbIe TPOLEHTHI. ™

OcBanBaTh M NPUMEHATHh UHJIEKCHbIE 0003HAUECHHS, CTPOUTH
pedyeBble BbICKA3BIBAHUSI C HCIIOIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEA0BATEIBHOCTH.

Ananu3upoBaTh (GopMylny N-TrO 4jeHa IMOCJe10BaTeIbHOCTH
WIN  PEKYpPpeHTHYH0  (GOpMyly W  BBIYHCIATH  WICHBI
MIOCJIE0BATEIbHOCTEN, 3aJIlaHHBIX TUMU bopmynamu.
YcranasiuBarhb 3aKOHOMEPHOCTh B ITOCTPOECHHUH
[IOCJIEIOBATEIILHOCTH, €CIIM BBIMCAHBI IIEPBbIE HECKOIBKO €€
YJICHOB.

Pacno3snaBath  apupMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOTPECCUU NIPU Pa3HBIX CIOCO0AX 3aJaHMsL.

Pemats 3amaun ¢ wucnonap3oBaHueM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMETPUYECKON Mporpeccuii, CyMMBbI
NEPBBIX N YWICHOB C OMOPO Ha CIIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHBl IIOCIEAIOBAaTENIbHOCTH TOYKaMU Ha
KOOP/IMHATHOH MJIOCKOCTU™.

PaccmaTrpuBars npuMepbl NpPOLECCOB M SIBJEHUH U3
peaNbHOM  JKU3HM,  WUIIOCTPUPYIOIME  M3MEHEHHE B




apu(pMeTUYECKON TPOTPECCHH, B TEOMETPUUICCKON MPOTPECCHH;
*n300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Tparaecku™.
Pemiate mpocreiilnme 3aga4yM, CBS3aHHBIE C YHCIOBBIMU
MOCJICIOBATEIPHOCTSIMUA, B TOM WYHCIIE 3aJa4d W3 PEaTbHOU
JKU3HM € WCTOJB30BAaHHUEM  MH(PPOBBIX  TEXHOJIOTHUU
(37IEKTPOHHBIX Ta0IHII, TPAPUIECKOTO KATBKYIATOPA U T.I1.).
*PermiaTh 3a/1a4¥ Ha CJIOXKHBIC MMPOIICHTHI, B TOM YHCIIE 3a7a9u
U3 pealbHOI NMPAKTHKH (C UCIIOJIB30BAaHUEM KaJIbKYIsITOpa).*
3HAKOMHTHCSI ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

IToBTOpEHHUE,
00001IEHHE,
cHCTeMATH3 AU
3HAHMH

(18 4)

Yucaa v BbIYHCIEHHS (3a[IUCh, CPaBHEHHUE, ACUCTBUS C
JCWCTBUTENIFHBIMU YWCIIAMH, YHUCIIOBAs MpsIMast; IMPOLEHTEHI,
OTHOIIIEHHUSI, IPONIOPLUH; OKPYTJIICHUE, TIPHUOIIKEHUE, OL[CHKA;
pelIeHe TeKCTOBBIX 337a4 apu(PMETHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBanue
anreOpanyeckux BhIPAKEHHM, JOMYCTUMbIE 3HAUSHUS).
@yHkuuu (IOCTPOEHHE, CBONCTBA M3YUYEHHBIX (DYHKLIUMH;
rpaduueckoe pereHre ypaBHeHUIH U UX CUCTEM).

OnepupoBarth TNOHATHSIMH: MHOXECTBO, IOJIMHOXECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TrpaduuecKoe
IPEJCTaBICHUE MHOXECTB Ul ONMMCAHUS pealIbHbIX IPOLIECCOB
U SIBICHUW, MpU pEHIeHMHM 3aJad U3 JApPYruX Yy4eOHBIX
IPEIMETOB.

AKTyaJIM3MpoBaTh TEPMHMHOJIOTHMI0 M OCHOBHbIE [elCTBUS,
CBfI3aHHbIE € YHCJIAMH: HATypaJIbHOE WYHUCIO, NPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, MPU3HAKU
JIETUMOCTH, 1I€J10€ YHUCI0, MOJYJIb YHCIA, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHJApPTHBIA BUJ YUCIA, apUPMETUUECKUN
KBaJIpaTHbIN KOPEHb.

BbInoyHATL JelcTBUSI, CPaBHUBATbL MW YNOPSIA0YMBATh
4ucila, TMPEACTABIATh YHWCJIA Ha KOOPAWHATHOM MpPSIMOH,
OKPYIUIATh ~ YHUCJIA; BBINOJHATL TNPUKHIKY M OLEHKY
pe3yJipTaTa BBIYMCICHUH.

PemaTh TekcTOBBIE 321a4H ApUPMETUIECKHM CIIOCOOOM.
Pemare mnpakruyeckme 3aJauM, COJEP)KalIUMe IPOLEHTHI,
JOJM, 4YacTH, BBIPAXKAIOIIME 3aBUCUMOCTH: CKOpPOCTh —
BpEMSI — DPACCTOSIHUE, II€Ha — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOIUTENILHOCTD TPYAA.
Pa30uparhb peasbHbIE KU3HEHHBIE CUTYaluH, GopMyIupoOBaTh
UX Ha S3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, NPUMEHSSA
MaTEMAaTHYECKHUN annapar, HHTePIpPeTHPOBATH PE3YIbTaT




OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIbIM I10Ka3aTeleM,
apupMeTHYECKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH Pacd€Thl I10
dbopMynaM, TpeoOpazoBLIBATh IIEINbIC, IPOOHO-PAIMOHATBHEBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJU30BHIBAThH
pa3jgoKeHUEe MHOTOWIeHa Ha MHOXUTENIH, B TOM 4HCIE C
UCMOJIb30BaHUEM (OpMyN Ppa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C ONOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX M JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBTICHHUSL.

OnepupoBarh nousiTusaMu: QyHKIMA, rpaduK QYHKIUHN, HYIH
(GyHKINH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIIee U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaNU3MpOBaTh, CPaBHUBATb, O00CYKAaTh  CBOWCTBa
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHATHSIMH: IIpsIMas IPONOPIHMOHAIBHOCTS,
oOpaTtHass  MPONMOPIMOHAIGHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTU4Has GyHKIus, napaboia, runepooa.

HUcnoan3oBath rpaguku UL ONPENEICHUS  CBOWCTB,
IPOIIECCOB M 3aBUCUMOCTEH, Uil pelleHHs 3ajad U3 Jpyrux
y4eOHBIX TPEIMETOB M DPEaTbHOH >KU3HU; MOAEJHPOBATH C
MOMOIIBIO TPA(UKOB peabHbIE MPOLECCH U SBICHMUS.
Boipakath ¢opmysiaMu 3aBUCHMOCTH MEXY BEINIHMHAMHU.
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