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Hean n3dydyenust yaedOHOro Kypca

AnreOpa sBISIETCS OAHUM U3 OIMNOPHBIX KYpPCOB OCHOBHOM IIIKOJBI: OHA
oOecrnieunBaeT M3y4YeHUE APYrUX TUCHUILIMH, KaK €CTECTBEHHOHAYYHOIO, TaK W
TYMaHUTApHOTO IIMKJIOB, €¢ OCBOGHHUE HEOOXOIUMO Il  IPOJOJIKCHUS
oOpa3oBaHUs M B TOBCEIHEBHOM >XU3HH. Pa3Burne y oOydarommxcss HaydHBIX
MpeACTaBICHUI 0 MIPOUCXOKICHUU
U CYIIHOCTH aireOpandyeckux abCTpakiui, croco0e OTPaKEHUST MaTeMaTHYeCKOM
HayKOW SIBJICHUW U MPOIECCOB B MPHUPOJIE€ M OOIIECTBE, POJIU MATEMaTHYECKOIO
MOJICTUPOBaHUS B HAYYHOM TIO3HAHMM U B TPAKTUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUSI U KAUY€CTB MBIIUICHUS, HEOOXOIUMBIX
JUISL aJanTaiud B COBpeMEHHOM 1udpoBoM oOmiecTtBe. M3ydeHue anreOps
€CTEeCTBEHHBIM 00pa3oM oOecrieunBaeT pa3BUTHE YMEHUS HAOIIOAaTh, CPABHUBAT,
HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIIJIEHUS, CIOCOOHOCTHU
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUSI M BBIBOABI, (POPMYIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca aireOphl 00ecreunBacT pPa3BUTHE JIOTHYECKOTO
MBIIIUICHUST OOYYarOIIMXCs: OHU HCIOJNB3YIOT JEAyKTUBHBIE W WHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHre W KOHKPETH3allMio, a0CTparupoBaHWE M aHAJIOTHIO.
O6yuenune anrebpe mpeanojaracT 3HAYUTENIBHBIM OOBEM CaMOCTOSITEIBLHON
NEATeIbHOCTH  OOYYarolIuXCs, TO03TOMY CaMOCTOSATEIIBHOE PpEIICHHE 3ajad
€CTECTBEHHBIM 00pa30oM SBIISIETCA pealu3aluedl NeaTeIbHOCTHOrO MPUHIUIIA
o0yJeHusl.

B cTtpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJAEpPKATEIbHO-METOANYECKuE nuHuM: «Huncna u
BBIUUCIICHUS»; «ANreOpanueckue BBIPAKECHUS»; «YpaBHEHUS U HEPaBEHCTBAY,
«DyHkuum». Kaxnas u3 3TUX COJIEpKATEIbHO-METOUYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3YUYCHHs Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch
U B3aUMOJCHCTBYS C JpPyrMMU €ro JHHUSMH. B Xole wH3ydeHHs Kypca
oOy4JaromuMcsl TPUXOAUTCS JIOTHYECKH PaCCyKIaTh, MCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM 1e71eco00pa3HO BKIIOYHUTH B MPOTPaAMMYy
HEKOTOpPbIE OCHOBBI JIOTMKHM, IIPOHU3BIBAIOIIME BCE OCHOBHBIE pPa3/eibl
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIUE OBJIAJACHUIO 00YyYaIOIIUMUCS
OCHOB YHHBEpPCaJbHOTO MAaTEMaTHYECKOro s3bIka. TakumM 00pa3oM, MOXKHO
YTBEP)KZIaTh, YTO COJAEPKATETBbHON U CTPYKTYpHOW OCOOEHHOCTBIO Kypca
«Anrebpay SABISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nUHUM «Yuclla W BBIUUCICHUS» CIYKHUT OCHOBOM s
JATbHEUINIET0 M3yYEHUsS MAaTEMAaTHUKH, CTIOCOOCTBYET PAa3BHUTHIO y OOYUAIONTUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJTH30BATHCS AITOPUTMAMHU, A
TaK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX JIJIsl TOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHUS O YUCJIE B OCHOBHOM LIKOJIE CBSI3aHO C PAIIMOHAIBHBIMU
U UppallMOHATBHBIMH  YWCIaMH, (OPMHPOBAHHEM  MPEJACTABICHUH O
JNEUCTBUTEIIBHOM YHCJE. 3aBEPUICHHE OCBOECHUS YHWCIOBOW JIMHUM OTHECEHO K
cTapiiemMy 3BeHy 00IIero 00pa3oBaHusl.

Conepxanue AByX anreOpandeckux JIMHUHA —  «AnreOpandeckue
BBIpaXKEHUS» U «YPAaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y



oOy4aromuxcs MaTeMaTHYeCKOro ammnapara, He0OXOAMMOro sl pelIeHHs 3ajad
MaTeMaTUKHU, CMEXHBIX MPEIMETOB M MNPAKTUKO-OPUEHTUPOBAHHBIX 3adad. B
OCHOBHOM IIKOJE Y4eOHBIM MaTepuand TPYHNIUPYETCS BOKPYT PalMOHAIBHBIX
BbIpaKEHUU. AnredOpa AEMOHCTPUPYET 3HAUYCHUE MATEMATHKU KakK sI3bIKa IS
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJIeJe, OMUCaHMs TMPOIECCOB U SBJICHUU
peanbHOoro Mmupa. B 3amaum oOydyeHust anreOpe BXOIAT Takke JanbHeiiiee
pa3BUTHE QITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOro, B YaCTHOCTH, JIs
OCBOCHHUSI Kypca HHPOPMATHKHA, ¢ OBJAJCHUE HaBbIKAMH JETyKTHUBHBIX
paccyxaenuit. [Ipeo6pa3zoBaHre CUMBOJIBHBIX (JOPM BHOCHUT CBOM crieliupuuecKuit
BKJIJl B pa3BUTHE BOOOPAXKEHUS, CIIOCOOHOCTEN K MAaTEMAaTUUYECKOMY TBOPUYECTBY.

Conepxanue  (QPyHKIMOHATBHO-TPAUUYECKOM  JIMHUM  HAIEJEHO  Ha
MOJIy4EHHUE IIKOJIbHUKAMU 3HAHUN O (QYHKIMSAX KaK BaKHEHIIEH MaTeMaTH4eCcKOn
MOJIEJIH ISl ONTUCAHUS U UCCIIEIOBAHUSI pa3HO-00pa3HBIX MPOIECCOB U SIBJICHUN B
npupoae u obmiectBe. M3yueHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y
00ydJaromuxcs yMEHUS UCTI0JIb30BaTh PA3JIMUHbIE BHIPA3UTEIBHBIC CPECTBA SI3bIKA
MaTeMaTHKd — CJIOBECHBbIC, CHUMBOJIMUYECKHE, Tpaduyeckue, BHOCHUT BKJIAJ B
dbopMupoBaHue MPEACTABICHUN O PO MAaTEMAaTUKU B Pa3BUTHHU ITUBWIM3ALUHN U
KYJbTYPBHI.

MecTo y4e0HOro Kypca B Y4eOHOM ILIaHe

CornacHo ydeOHOMY IUlaHy B /-9 Kiaccax u3y4aeTcsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieNbl COACPKAHHUS:
«Yucna # BBIUKCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIUN.

VY4eOHbIll 11aH HA U3y4yeHUe anreOpsl B 7-9 Kiaccax OTBOAMT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TE€UEHUE KaXKIOro roja oO0ydeHus, BCEro 3a Tpu roja
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COJIEPYKAHUE YUEBHOI'O KYPCA «AJITEBPA» (IIO TOJIAM
OBYUEHI)

7 KJIIACC

Yucia v BbIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO0J]] OT OAHOU (HOPMBI 3amHCH
npobeit k apyroi. IloHATHEe palMOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,
VIOPSIOYNBAHUE  PAlMOHAIBHBIX  4ucel. ApudMeThdeckue JCHCTBUS  C
palMOHAIbHBIMU YKcliaMU. PellleHne 3aiad U3 pealbHOM MPAaKTUKU Ha YacTH, HA
pooH.

Crenenp C HaTypalbHBIM I[OKa3aTeJieM: OIpeeeHue, Mpeodpa3oBaHue
BBIpaKEHU Ha OCHOBE OIpPEEICHUS, 3aIIUCh OONBIINX YUCET.

[IponieHThI, 3aMKcCh MPOIEHTOB B BUJIE APOOU U APOOU B BUIE MPOICHTOB.
Tpu OCHOBHBIE 33/1a41 HA IPOLICHTHI, PELICHUE 3a/1a4 U3 peaIbHON MPAKTUKH.

[IpuMeHeHue NOPU3HAKOB JIETUMOCTH, pPa3lOKEHUE Ha  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.



PeanbHble  3aBUCMMOCTH, B TOM UHcClie TOpsiMas MW 0oOpaTHas
MPONOPLIUOHATBHOCTH.

AuredOpanyeckue BbIPaKeHUs

ITepemeHHBIE, YUCIOBOE 3HAUYECHUE BBIPAKECHUS ¢ IEPEMEHHOM. [lomycTrMble
3HAYEHUs NepeMEeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXKy BEJIUYMHAMU B BUJIEC
dbopmynsl. Beraucienus mno popmyiam.

[IpeoOpazoBanue OYKBEHHBIX  BBIPOKEHUM, TOXKICCTBEHHO  paBHbIC
BBIpaKEHUS, IPaBuUJjIa MPeoOpa30BaHUs CYMM U MIPOU3BEICHUM, TpaBUiia PAaCKPHITUS
CKOOOK Y MPUBEICHUS MOJO0HBIX CJIaraeMbiX.

CBoliCTBa CTENEHM C HATYPAJIbHBIM MOKA3aTEIIEM.

OnHouneHsl 1 MHOTOUYIEHBl. CTeneHb MHOTOUIEHA. CloKeHue, BBIYUTAaHUE,
YMHOXE€HUE MHOTOWICHOB. DOpMyJibl COKpPAIICHHOTO YMHOXEHHUS: KBaJpar
CyMMbl M KBaApar pa3HocTu. PopMmyna pa3HOCTH KBaJapaToB. PasnoxeHue
MHOTOYJICHOB Ha MHOHUTEIIH.

YpaBHenust

YpaBHeHHE, KOpEHb ypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIrO
YpaBHEHUS, pEIICHUE JUHEUHBIX YypaBHEeHUH. (COCTaBICHHE YpaBHEHUM IO
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUI.

*JIuHelHOe ypaBHEHUE C JBYMs MEPEMEHHBIMH M €ro rpaduk . Cucrema
IBYX JTUHEHHBIX YPaBHEHUI ¢ AByMs IIEPEMEHHBIMU. PelieHne cucteM ypaBHEHUN
CIIOCOOOM TOJCTaHOBKHU. [IpuMepbl pemieHus: TEeKCTOBBIX 3a1ad C TOMOIIBIO
CUCTEM YPaBHEHHIA.

DOyHKIUA

Koopaunara Toukm Ha mnpsmon. YucimoBble NPOMEXYTKH. PaccrosHue
MEXIY ABYMSI TOUKAMHU KOOPJAUHATHOM MPSIMOM.

[IpsmoyronbHast cucrema koopaunar, ocu OX u Oy. Abciucca u opauHaTa
TOYKH Ha KOOPAMHATHOM 1iockocTu. [Ipumeps! rpadukoBs, 3agaHHBIX (HOpMYyIamMu.
UreHue rpauKkoB pealibHBIX 3aBUCUMOCTEH.

[Tonstue ¢ynkmun. I'padux Pynkmuu. CpoiictBa dyHKumid. JIuHeiHas
bynkius, e¢ rpaduk. I'paduk dynkiuum y = kx + b. *['paduueckoe pemenue
JTUHEHHBIX YPABHEHUHN M CHCTEM JIMHEHHBIX YpaBHEHUMN ¥,

8 KJIACC

Yucsa ¥ BbIYUCTICHUA

KBagpatHeiii kopeHb u3 uwucna. *[lonstre 00 UPpPALMOHAIBLHOM YHCIE.
Jecsatnunbie MPUOIHKEHUS VppalMOHAIBHBIX yucen™. CaoiicTBa
apu(PMETUIECKUX KBAJAPATHBIX KOPHEH M WX NPHUMEHEHHE K MPeoOpa3OBaAHUIO
YUCJIOBBIX BBIPAXKEHUN U BhIUKCICHUSIM. *]J[eficTBUTENbHbBIE YnCIa™.

Crenens c 11eM1bIM MOKa3aTeNeM U e¢ cBoiicTBa. CTaHaapTHas 3aMKCh YKCa.

AuredOpanyecKkue BbIPaKeHUs

! 3,ZI€CL Hu Jajice * * 0003HAYEHBI TCEMBbI, U3YYCHUC KOTOPBIX MMPOBOAUTCSA B O3HAKOMUTCIIbLHOM IUIAaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMmarcpuaja.



KBagpaTHplii  TpexwieH; pa3iloKEHUE KBAJAPAaTHOIO TPEXWIEHAa Ha
MHOKHUTENH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO alreOpanveckod Aapoodwu.
CnoxeHue, BbIYMTAHUE, YMHOXKEHHUE, [I€JICHHE alreOpandeckux JpooOeil.
PanronanbHbie BEIpAXKEHHS M UX TPEOOpa3oBaHUE.

YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHUe, (hopMysia KOpHEH KBapaTHOroO ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHEeHHH, CBOASIIMXCS K JIMHEWHBIM W KBAJAPATHBIM.
[Ipocreiimue ApoOHO-pallMOHATbHbIE YPABHEHHUS.

*T'paduueckas UHTEpIIpETAlUs YPABHEHUH C IByMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHMM C JByMs NepeMeHHbIMU™. [lpumepsl pelieHus cucTem
HEJIMHEMHBIX YPaBHEHUH C IByMS IEPEMEHHBIMM.

Perienrie TEKCTOBBIX 33724 alreOpandecKuM CIOCOOOM.

HuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DOyHKIUT

[lonstne ¢ynkuuu. OOmacTp omnpeneiaeHuss W MHOXKECTBO 3HAUYCHUH
byakuu. CriocoOb! 3aaHus PYHKITHAM.

I'padux pynxiuu. Urenne cBoicTB ¢pyHkumnu no e¢ rpaduky. [pumeps
rpaduKoB GyHKIHA, OTPaXKAIOIIUX peaabHbIE MPOIECCHI.

OYHKIMK, OINUCHIBAIOUIUME TMPSAMYI0 U OOpaTHYIO MPONOPIMOHATIBHBIC

3aBUCHUMOCTH, uX rpapuku. Pyskmum y = X4, y = X%, y = yx, Yy = k
X

*['pacduueckoe pelieHre ypaBHEHU U CUCTEM ypaBHEHUI .

9 KJIACC

Yuciia ¥ BBIYUCTICHUA

PanonanbsHbie yncna, *uppanmoHalIbHBIE YHCIIa, KOHEUYHbIE M OECKOHEUHbIE
JecATUYHBIC TpoOu. MHOXKECTBO NIEWCTBUTENbHBIX YHCEIT; ICUCTBUTEIIbHBIC YHUCTIA
Kak OECKOHEUHbIE [eCATUYHBIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1Y MHO>KECTBOM JEHCTBUTEIBHBIX YACEN U KOOPAUHATHOU MPSAMOM.

CpaBHeHUE JEUCTBUTENBHBIX YHCEN, apuMETUYECKUe JECUCTBHS C
JNEUCTBUTEIIbHBIMU YHCIAMU ™.

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHPA, JIUTEIBHOCTH IPOIECCOB B
OKPYKaFOIIEM MUDE.

[TpubnuxeHHOE 3HAYCHUE BEIMYUHBI, TOUHOCTH NpuOmmkenns. OKpyrieHne
yucell. [Ipuknika u oueHka pe3yabTaToB BIYMCICHUMN.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. PemieHne ypaBHEHHM, CBOASIIMXCA K JIMHEHMHBIM.

KBanpatrnoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIMXCSA K KBaAPATHBIM.
bukBaapatHoe ypaBHeHue. *IIpumepsl pelieHrs ypaBHEHUN TPEThEN U YETBEPTOM
CTEINEHEeH pas3ioKEHUEM Ha MHOKHUTEIN ™.

Pemienrie 1poOHO-paIIMOHAIBHBIX YPABHEHUH.



Pemenue TeKCTOBBIX 3a7a4 aareOpandeckuM METOIOM.

VYpaBHeHUEe ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. Pemenue cucrem AByX
JIMHEMHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU. PellleHne CUCTeEM ByX ypaBHEHUH,
OJIHO M3 KOTOpBbIX JIMHEHHOE, a Jpyroe — BTOpOH cTeneHu. I paduyeckas
MHTEPIPETALUS CUCTEMBI YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

Perienrie TEKCTOBBIX 3a/1au alreOpandecKuM CIocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nuHENWHBIX HEPABEHCTB C OJHOW IIEpeMEHHOHU. Pelrenue cucreMm
JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHble HepaBEeHCTBA.
I'paduueckas wuHTEepnperanys HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMU.

DOyHKIUT

KBaapartuunas ¢ynkuus, e¢ rpaguk u cBoictsa. [lapaGona, KoopauHaThI
BEPIIHUHBI TapadoJibl, 0Cb CHMMETPUHU MapadOoJIbL.

['paduku (GYHKIHNA: y = kx, y = kx + b, y = x4
Yy = /X U uxCBOMHCTBa.

YucnoBble MOCIEI0BATEIbHOCTH U POrPeccHu

IlonsiTHE 4YMCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE ITOCJIEA0BATCIBHOCTH
peKyppeHTHOI opMyno u Gopmysoit N-ro wieHa.

ApudmeTndeckass U reoMeTpuueckas mnporpeccuu. Dopmyasl N-ro WieHa
apupMETHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI ITEPBBIX N WICHOB.

*N300pakeHne WICHOB apu(PMETHYECKOM M TEOMETPUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN W SKCIIOHCHUHMAIBHBIM POCT.
CI10KHbBI€ POLIEHTHI ™.

IVNTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUMA
®EJIEPAJILHOM PABOYEN ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenne ydeOHOro Kypca «Anrebpa» Ha ypOBHE OCHOBHOI'O OOIIIETo
o0pa3oBaHHs JOJDKHO OOECIIeUMBaTh JOCTH)KCHHE CICAYIOIIHUX IPEAMETHBIX
00pa30BaTeIbHBIX PE3YIHTATOB:

7 KJIIACC

Yucsa ¥ BBIYUCTICHUSA

BeimonHaTh, coueTass yCTHbIE W TMHCHbMEHHBIE TPUEMBI, apupMETUUECKUE
JNEUCTBHS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTe 3Ha4YeHUS YMCIOBBIX BBIPAKCHUH; MPUMEHATH Pa3HOOOpa3HBIC
crocoObl U MPHUEMBbl BBIYMCIEHUS 3HAYEHUN APOOHBIX BBIPAXKEHUN, COAECPKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexonutb OT OAHOI (POpMBI 3amucH Yucen K Apyro (mpeoOpa3oBbIBAThH
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUYHYIO Ipo0Ob). CpaBHUBATH U
YHOPSIIOUMBATH PALIMOHAIBHBIE YHCIA.

OKpyrasars yncia.



BpINOJNIHATE MNPUKHUIIKY UM OLEHKY pe3yJibTaTa BbIYHUCICHUN, OLEHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BoInonHATh NEUCTBUSA CO CTENEHSMH C HATypalbHBIMU MOKazaTelsiMu (c
OMOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

[IpyuMeHAT, OpU3HAKK  JEIUMOCTH, PA3JI0KEHUE HAa  MHOXHUTEIU
HaTypaJbHBIX YUCEIL.

Pemate mpocteiinine NpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C
OTHOIIIEHWEM  BEJIIMYMH, MPOMNOPUUOHAIBHOCTHIO  BEJIMYMH, MPOLIECHTAMU;
MHTEPNPETUPOBATH PE3YJIHTATHI PEIICHUS 3a/1a4 C YYETOM OTPAHUYEHUM, CBI3aHHBIX
CO CBOMCTBAMHM PacCMaTPUBAEMbIX OOBEKTOB.

AJireOpanyecKme BbIPpaKEeHUS

OpueHTUpOBaTBHCSI B TMOHATHSAX U ONEPUPOBATH Ha 0a30BOM YPOBHE
anreOpanyecKkol TEePMUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPOKCHHI MPU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BeimonusaTe  mpeoOpa3oBaHWs — IEJOTO  BBIPAKECHHS B MHOTOWICH
PUBEJICHUEM TI0JIO0OHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbINoJIHATH YMHOXXEHHUE OJIHOYJIEHAa Ha MHOTOWIEH W MHOTOYJI€HAa Ha
MHOTOYJICH, TPUMEHATh (POpMyNbl KBajpaTa CyMMbl M KBajpara pa3HOCTU (C
OTOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Ocy1iecTBIATh Pa3oKEHUE MHOTOYIEHOB HAa MHOXHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIEro MHOKHUTES, TPYNIIUPOBKH CIAraeMbIX, IPUMEHEHUS
(bopMyI1 COKpaAIICHHOTO YMHOXEHUS (C OMOPON HA CIIPABOYHYIO MH(OPMAITHUIO).

[TpumensTh Mpeobpa3oBaHUsl MHOTOUICHOB VISl PEIICHUS Pa3IMYHbIX 3a/1a4
U3 MaTEMaTUKH, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEHM C HATypajJbHBIMH ITOKA3aTEISIMH IS
npeoOpa3zoBaHus BEIPAKEHUM (C OTMIOPO HA CIIPABOYHYIO HHPOPMAILIUIO).

YpaBHeHUs1 1 HEPABEHCTBA

Pemarey nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS IpaBUIIA
nepexoqa OT UCXOJHOIO0 YPaBHEHHS K paBHOCUIbHOMY emy. [IpoBepsiTh, sBIgeTCS
JIA YUCJIO KOPHEM YPaBHEHUS.

Nmets mpencraBieHne o rpadUyecKUX METOJAX MPU PEIICHUU JTUHEHHBIX
YPaBHEHUU U UX CUCTEM.

[TonOupaThs TpuUMepbl Map YHCEN, SABIAIONIMXCA PEIICHHEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPIWHATHOW TUIOCKOCTH TpaduK IJIWHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMU; TIONB3YACh TpaPUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTte cucrempl OByX JMHEWHBIX YpPaBHEHUW C ABYMs IMEPEMEHHBIMH, B
TOM 4HcIie rpaduuecku (C onopoil Ha aNrOPUTM YUEOHBIX JEUCTBHI).

CocraBisTh (OCiie COBMECTHOI'O aHANIW3a) U PellaTh JIMHEWHOE YpaBHEHUE
WU CHUCTEMY JIMHEHHBIX YpaBHEHUW MO YCIOBUIO 3aJayd, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MOJIYYECHHBIN PE3YyJIbTaT.

Koopannarel u rpa¢uku. @yHKUMH

N300paxaTth Ha KOOPAWHATHOM TMPSAMOM TOYKH, COOTBETCTBYIOIIHE



3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTpPE3KH, HHTEPBAJIbI; 3alUCBhIBATH YHCIIOBBIE
MIPOMEKYTKU Ha aNre0pandyeckoM si3bIKe.

OtmeyaTh B KOOPJAWHATHOMN TUIOCKOCTU TOYKHM IO 33JaHHBIM KOOpAMHATaM;
ctpouTth rpaduku TuHEHHBIX QyHKIMI. CTpouTs rpaduk Gyakmm y = kx + b.

OnuceiBaTh € NOMOILIBIO (PYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU (TI0O AJITOPUTMY yUeOHBIX AEHCTBUIA): CKOPOCTh, BPEMS, PACCTOSHHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM PabOTHI.

HaxoauTe 3HaueHue GyHKIMU O 3HAYEHUIO €€ apryMEHTa.

[lonumaTte rpaduyeckuil cnoco0 MpeaCTaBIEHUs U aHAIW3a WUH(pOpMaALUU;
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMALIUIO U3 TPA(UKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEN.

8 KJIACC

Yucsia v BbIYUCTICHUA

Hcnonb3oBaTh HavyaibHbBIE MPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
quces IJi1 CPAaBHEHUS, OKPYTJICHUS U BBIUYUCICHUN; H300pakaTh ICUCTBUTEILHbBIC
Yyyucia TOYKaMU Ha KOOPJAMHATHOU MPSIMOM.

[IpuMensTr TOHSTHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTH
KBa/IpaTHbIC KOPHM, HCMOJIB3Ys MPU HEOOXOAUMOCTH KAJIBKYJSITOP; BBIMOJHATH
npocTeine npeoOpa3oBaHusl BBIPAKEHUH, COAEpKAIIUX KBaJApaTHBIE KOPHH,
VCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3aUCH OOJIBIIUX U MAaJIbIX YHUCEN C TTOMOUIBIO JIE€CSITHYHBIX
npoOeii u creneHeit yucia 10.

AsreOpanyeckue BbIPaKeHUs

[IpuMeHATP MOHSATUE CTENEHU C LEJNbIM I[OKA3aTeIeM, BBIIOJIHITh
npeoOpa3oBaHusl BBIPAKEHUM, COJAEpKAIIMX CTENEHU C IENbIM Toka3areiaeMm (cC
UCIIOJIb30BaHUEM CIIPABOYHON HHPOPMAIIHH).

BhINOIHATE HECTOKHBIE TOKJIECTBEHHBIE MPEO0Opa3OBaHMs PAIlMOHATBHBIX
BBIPOKCHUH Ha OCHOBE MPABWII JCHCTBUIA HAJ] MHOTOWICHAMH U aJIre0pandecKUMHU
JPOOSIMH.

PackianpiBaTh KBaJpaTHBIA TPEXUJIECH HA MHOKUTEJIH.

[TpumensaTs peoOpa3zoBaHusl BBHIPAKCHUNA NIJISI PEIICHUS Pa3IUYHbIX 3a7a4
13 MAaTEeMAaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemiate  nuHeNHblE, KBaJpaTHble YpaBHEHUS (C  HCIOJIb30BAHUEM
CIpaBOYHON WH(MOpPMAIMK) U paldOHAIbHBIE YpPAaBHEHHS, CBOJSIIHMECS K HUM,
CHUCTEMBI ABYX YPAaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHNSI YPABHEHUM U CUCTEM YPABHEHUU, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUIeCKUX NPEeCTaBIeHNH (YCTaHABINBATh, UMEET
JIM ypaBHEHHUE WJIM CUCTEMA YPAaBHEHUM PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.)
C OMOpOH Ha aITOPUTM YUEOHBIX JEHCTBUI.

[lepexonuth OT clioBeCHOW (HOPMYIMPOBKH 3aJaud K €€ airedpandeckou
MOJIEJIA C TOMOIIBIO COCTaBJIICHUS YPABHEHHUS WJIM CHCTEMBlI YPaBHEHHI,
MHTEPNPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4 IMOJYYEHHBIA PE3yJIbTAT.



[IpuMeHsTh CBOWMCTBA YHUCJIOBBIX HEPABEHCTB JI CpPAaBHEHHUSA, OLICHKH;
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M HMX CHUCTEMBI, JaBaTh
rpaUyecKyl0 WJUTIOCTPALlUI0 MHOXKECTBAa pEHICHUN HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKIUT

OnepupoBaTth Ha 0a30BOM ypOBHE (DYHKIIMOHAJIbHBIE TMOHATUS U S3bIK
(TepMHHBI, CUMBOJIMYECKHE 0003HAUCHUS); ONMpENeNsATh 3HaueHue (YHKIUHU T10
3HAYCHUIO apryMeHTa; ONpeaAesiTh CBOMCTBAa GYHKIMH TI0 €€ rpaduKy.

Ctpouth rpaguKy >IeMeHTapHbIX QyHKIUH Buga , Y = X2, Yy = X3,y =+/x ,

y= Lk omnuceiBath cBoiicTBa 4YHCIOBOH GyHKIMH 10 e¢ Tpaduky (mpu
X

H€O6XOIII/IMOCTI/I C HaHpaBJ'ISII-OH_Ieﬁ HOMOIJ_[BI-O).

9 KJIACC

Yucia v BbIYMCJICHUA

CpaBHUBaATh M YHNOPSJOYMBATH PAIMOHAIBHBIE U MPPAIMOHATIBHBIE YHCIIA.

Beimonusate apudMernueckue IEUCTBUS C pallMOHATIBHBIMH UYHCIAMHU,
coyeTas YCTHbIE M TIMCbMEHHBIE TMPUCMBI, BBINOJHIThL BBIYUCICHUS C
UppaloOHAIbHBIMU YUCIIAMHU.

HaxonuTe 3HaueHWs CTENEHEW C MLeNbIMH I[IOKAa3aTeIsIMH W KOpPHEM;
BBIYHCIISIT 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh 1€MCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY pE3yibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs1 1 HEPABEHCTBA

Pewate nuHelHbIE W KBaJpaTHbIE ypaBHEHHUsS, YPABHEHHUS, CBOJISIIUECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemare mnpocreimme cucteMbl JBYX JIMHEMHBIX YpPaBHEHUHW C JBYMS
NEPEMEHHBIMU U CHUCTEMBI JBYX YpPaBHEHHI, B KOTOPBIX OJHO YypaBHEHUE HE
SIBJISIETCS TMHEUHBIM (110 BU3YaJILHOU OIOpE).

Pemate mpocTeiime TEKCTOBBIE 3a7adyd anreOpandeckuM CIIOCOOOM C
IIOMOIIBI0 COCTAaBJICHUS YPAaBHEHHS WM CHCTEMBI JIByX YPaBHEHHU C ABYyMs
[IEPEMEHHBIMU.

[IpoBOINUTE IPOCTEUIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUM, B

TOM YHCJIE C MPUMEHEHHEM rpadUIeCcKuX MpeICTaBIeHUM (YCTaHABIIUBATh, UMEET
JIY ypaBHEHUE WJIU CUCTEMA YPABHEHUMN PELIEHUs, €CJIM UMEET, TO CKOJIBKO, U TIp.).
Pemiate nuHeliHbIE HEPABEHCTBA, KBAJIpAaTHbIE HEPABEHCTBA; M300pakaTh
pEILICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alMChIBATh PELUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JIMHEWHBIX HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKIIFOYAIOIINE KBaJIpaTHOEC HEPABEHCTBO;, W300pakaTh pEIIEHWE CHUCTEMBI
HEPABEHCTB HA YHCIIOBOU MPSAMOM, 3alMChIBATh PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PEIIEHUH PA3IUYHBIX 33/1a4.

DOYyHKIUN

Pacno3naBath (GyHKIMM H3y4YeHHBIX BUAOB. [loka3piBaTh CXEeMaTHUYECKU



pacIoyio’KeHre Ha KOOPIWHATHOM TuIocKocTH rpadukoB GyHKIui Buga: y = KX,
y=kx+b,,y=ax*+bx+c,y=x3y = yx,y= fC-B 3aBHCHMOCTH OT 3HAUCHUIA

K03 (PUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crtpoutb U M300paXkaTh CXEMATUYECKH IpaUKHU KBaJAPATUUHBIX (PYHKUUH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3HaBaTh KBagpaTuyHy0 QyHKIUIO IO (opMysie, MPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

YucsoBble M0CJI€10BATEIbHOCTH M IPOTrPeccuu

Pacno3HaBaTh apu@METHUECKYyI0O M T'€OMETPUYECKYI0 MPOrpeccCHH Mpu
pa3HbIX croco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS C  MCMOJIb30BaHMEM (QopMysn N-TO 4jieHa
apu(pMETUYECKON M TeOMETPUUYECKON MPOrpeccuil, CyMMbl MEPBBIX N YJIEHOB (C
OIMOPOW Ha CIPaBOYHYIO HH(OPMAIIHIO).

PemaTph 3amaum, CB3aHHBIE C YUCIOBBIMU IOCJEI0BATEILHOCTSIMU, B TOM
YuClie 3a/1a4d U3 PeaIbHOM >KM3HU (C MCMOJIb30BAHUEM KaJbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (110 'OJAM OBYYEHMUS)

7 knacc (ae menee 102 q)

Ha3zBanue
pasaesa (Tembl)
Kypca (4uciao

OcHoBHOE CoaepKaHue

OcHoOBHbIE BUIbI A€ATEIbHOCTH oﬁyqalomuxm

4acoB)
Yuciaa u [TonsaTHE parMoHaATIBHOTO YHCIIA. CucreMaTu3upoBarhb ) | odoramarnb 3HAHUSA 00
BbIYMCJICHHUS. Apudmernyeckne JEHCTBUS C PAlMOHATLHBIMH YHCIAMH. | OOBIKHOBEHHBIX M JICCATUYHBIX IPOOSX.
PanmonajbHubIe CpaBHeHME, YIOPSIOYNBAHUE PAITMOHAIBHBIX YHCETT. CpaBHHMBATh M YNOPAA0YHBATH APOOH, TIpeoOpa30OBbIBaAs TIPH
qyucaa CreneHpb ¢ HaTypaJIbHBIM MTOKA3aTEIEM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
(25 v) Pemenne oCHOBHBIX 3a/1a4 HA IPOOH, TIPOIICHTHI U3 PEaIbHOM | OOBIKHOBEHHBIE B JIECATHUYHBIE, B YAaCTHOCTU B OECKOHEUHYIO

MIPaKTUKHU.
[Ipu3Haky  IeNMMOCTH,  Pa3IOKEHUS
HaTypaJIbHbIX YHCETI.
Peanbhbie 3aBUCUMOCTH. [Ipsamas
MIPOMOPIIMOHAILHOCTH.

Ha MHOXUTEIIN

" oOpaTHas

JECATUIHYIO APOOb.

I[IpumMeHsTH  pa3HoOOpa3Hble  CHOCOOBI M MPHEMBI
BbIYMCJIEHUS] 3HAUYEHU APOOHBIX BBIPAMKEHUM, COACPKAIINX
OOBIKHOBEHHBIE W  JECATUYHBIC JAPOOHM: 3aMEHSTHh TpU
HEOOXOAUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JICCATUYHOM, MPUBOJUTH BBIpaXKeHUE K (opme,
Haubosiee ymoOHOW JUIsi  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHHUS HA YMHOXXCHHUE M JICJICHUE JICCATHYHBIX
IpoOel K NEHCTBHUAM C LENBIMH YKCIaMu (MIPH HEOOXOIUMOCTH
C HAIPABJISAIONICH MOMOIIIBIO).

I[IpuBoanTH YHCJIOBBIE U OYKBeHHbIE NMPHUMEPbI CTCICHH C
HATYpaJIbHBIM IOKa3aTelieM, OOBSICHSS 3HAYCHUS OCHOBaHUS
CTETIeHH U TOKa3aTessl CTENeHH, HAaXOAWUTh 3HAUYEHHUs CTETeHen

Bua (a — moboe parnroHaIbHOE YHCIIO, N — HATYpaIbHOE
YHCIIO0) C OTIOPOM Ha CTIPABOYHYIO HHPOPMAITHIO.

I[ToHnMaTe CMBICT 3amMCH OOJBLIIHX YHCEJ € TNOMOIILIO

JAeCATUYHBIX Apoleii U creneHel yucaa 10, npuMeHATh UX B

peajibHbIX CUTYaluMsIX.

IIpuMeHATH NpU3HAKU IETUMOCTH, Pa3JI0KEHUSI HA MHOKUTEIH




HaTypaJIbHbIX YHCEL

Pemats npocreiilmme 3agauyM  Ha  4acTH, [POLIEHTHI,
IPONOPLUH, Ha HAX0KJIeHUE IpoOH (IIpOLEHTa) OT BEIUYMHBI U
BEIMYMHBI 1O e¢ JApoOM (TmpoueHTy), apoOu (TpoleHTa),
KOTOPBIA COCTABJISIET OJHA BeIWYMHA OT apyroil. IlpuBoauts,
pa30upaTh, OLEeHUBATh Pa3IMUYHbIE PELICHMs], 3aHCH PELIeHUH
TEKCTOBBIX 3a]1au.

PacnozHaBaTh M OOBSICHAATH, ONUPAACh HA OIPENEICHHUS,
OpsIMO  IPONOPLUOHANIBHBIE W O0OpaTHO MPOMOPLUOHATBLHBIE
3aBUCHUMOCTU MEXYy BEIMUYMHAMU; MPUBOJUTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 pealbHOr0 MHpa, M3 JPYruxX Yy4eOHbIX

IIPEAMETOB.
Pemrate mpocreiiine NMpakTHKO-OPHEHTHPOBAHHbIEC 3aJa4H
Ha  Jpo0H, TPOLEHTbI, MNPAMYIO U 0o0paTHyIO

NPONOPIUOHATLHOCTH, PONOPIHH.

AJlredpanyeckue
BbIPAKeHHUsI
(27 a)

BbykBeHHBIE  BBIPAKEHUS. [Tepemennsbie. Honyctrmbie
3HaYeHUs epeMeHHbIX. DopMyIbI.

[IpeoGpa3oBanrie OyKBEHHBIX BBIPAKEHUHN, pACKPBITHE CKOOOK
Y TIpUBeJIeHUE MOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEeHH C HATYPAJIbHBIM ITOKa3aTeNeM.
MHoOrouJseHsl. Cnoxenue, BBIYUTAHUE, YMHOKEHUE
MHOTOWIeHOB. ~ DOpPMYNBI  COKpAIICHHOTO  YMHOXKEHHSI.
Pa3noxeHre MHOTOUJICHOB HA MHOKUTEIH.

OBiaagern Ha 0a30BOM YPOBHe anre0pandecKou
TEPMHUHOJIOTUE W CHMBOJIMKOM, NMPHUMEHATH €¢ B Ipolecce
OCBOEHHS y4eOHOT0 MaTepuarna.

HaxoauTh 3HayeHHs OYKBEHHBIX BBIPDQKEHUN MPH 3aJaHHBIX
3HAYEHUSIX OYKB; BBIOJIHITH BBIYUCICHUS IO (hOpPMYIIaM.
BbINoJHATHL IpeoOpa3oBaHUs 1IEIOTO BBIPAXKEHUSI B MHOTOYJICH
MPUBEICHUEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.
BbINOJHATL YMHOXKEHHUE OJHOWIEHA HAa MHOTOYIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHATh (OpMyJbl KBaapaTa
CyMMBl ¥ KBajpaTa pa3HOCTH C OMNOPOW Ha CIPaBOYHYIO
UH(pOpPMAIIHUIO.

OcymecTBaATh Pa3jOKEHUE MHOTOYJIEHOB HA MHOXHUTEIH
MyTEM BBIHECEHHSI 32 CKOOKH OOIIEro MHOXUTENs, MPUMEHEHHS
dbopMynel  pa3HOCTH KBagpaToB, (OPMYIT  COKPAIICHHOTO
YMHO>KEHUSI C OMOPOH Ha CIIPaBOYHYIO WH(POPMAILIHUIO.
[IpumeHsiTh MpeoOpa3oBaHWE€ MHOTOUWICHOB I pPEIICHUs
pa3NMYHBIX 337a4 U3 MaTEeMaTUKH, CMEXHBIX IMPEAMETOB, U3




peanbHOM MPAKTUKHU.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMATUKU.

YpaBHeHust
U HEpaBeHCTBa
(20 w)

VYpaBHeHue, IIpaBuIa npeoOpa3oBaHus YpaBHEHMS,
PaBHOCHUIIBHOCTb YPaBHEHUIA.

JInneliHOE ypaBHEHUE C OJTHOM MIEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX YpaBHEHH. Pemenne 3anau
C IIOMOIIBIO YPABHEHUIA.

*JIuneliHoe ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €0 rpagux™.
Cucrema IByX JIMHEWHBIX YPaBHEHUH C IBYMS NI€PEMEHHBIMHU.
Pemenue cucrem ypaBHEHMI CIIOCOOOM TIOJCTAaHOBKH U
CIOCOOOM CIIOKEHHSI.

Pemiath JMHENWHOE ypaBHEHHME C OJHOM  IIEPEMEHHO,
NPUMEHsAs NPaBHJIA IIEpeX0Ja OT MCXOAHOTO YPaBHEHUS K
paBHOCWIBHOMY eMy Oojnee mpocrtoro Buzaa. IIpoBepsiTh,
ABJISIETCS JIN KOHKPETHOE YHCII0 KOPHEM YPAaBHEHUS.

IMopOupars nmpumepsl map 4YHUCElN, SBISAIOLIUXCA peIIeHUEM
JMHENHOTO ypaBHEHUS C IBYMs [T€PEMEHHBIMHU.

CtpouTh B KOOpPJMHATHOM IIJIOCKOCTH TIpaduK JIUHEHHOTO
yYpaBHEHUS C ABYMs IEpeMEHHbIMU (TIpU HEOOXOJUMOCTH C
HCIIOJIb30BAHUEM CMBICIIOBOM OIOPHI); MOJIB3YSICh TPadUKOM,
NPUBOAUTH NPUMePHI PEIICHUS YPaBHEHMUS.

Haxoauth pemieHue CHCTEMBl ABYX JUHEUHBIX YpPaBHEHUH C
JBYMsI TEPEMEHHBIMH C OINOPOM Ha auropuT™M Yy4eOHBIX
NEUCTBUH.

CocTaBisATh U peliaTh YpaBHEHHUE UM CUCTEMY YPaBHEHHH 110
YCIOBHIO 3a/ayd, MHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3aJaud IIOJIyYEHHBIM pE3ylbTaT C ONOPOM Ha
BOIIPOCHBIN IUIAH.

Koopaunarsi
U rpapuKu.
DyHKUMA
(24 a)

Koopnunara toukum Ha mnpsMoi. YHCIOBBIE MPOMEXYTKH.
Paccrosinue Mex 1y 1ByMsl TOUKaMU KOOPIMHATHON IPSAMOI
[IpsimoyrombpHast cucteMa KOOpAMHAT Ha MIockocTu. [Ipumepsl
rpadukoB, 3amaHHbBIX  (dopmyidamu. UreHue rpaduKOB
peabHBIX 3aBUCUMOCTEH.

IMonstue ¢ynkumu. I'paduk ¢ynkumu. CpolicTBa (pyHKUHMI.
JIuneitnas  Qynkims. Iloctpoenne rpaduka  JTUHEHHOMN
byukimu. 'paduk dyukium y = KX + b.

N3o00paxaTs Ha KOOPAMHATHOU psIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH,
MHTEPBAaJIbl; 3alIMCHIBATh UX HA aJlreOpandyeckoM s3bIKe.
OtrMeyaTh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/MHATaM; CTPOUTh TpaUKH HECIOXKHBIX 3aBHUCUMOCTEH,
3aJaHHbIX (QOpMylaMH, B TOM 4YHCJIE C MOMOILBIO IHU(PPOBBIX
1a0opaTopHil.

IIpumensiTh, M3y4aTh NpPEMMYINECTBa, HHTEPNPETHPOBATH
rpaduyeckuii cocod npeacTaBiIeHUs U aHaIu3a pa3HooOpa3HOH
XKHU3HEHHOH HH(POPMAIIHH.

OcBanBaTth Ha 6a30BOM ypOBHE MOHATHE (PYHKIIMH, OBJIAIEBATH
(GYHKIIMOHATBHON TEPMUHOJIOTHEH.




Pacno3naBath juHeiiHy0 QyHKimio Y = kX + b, omuchiBaTh
€€ CBOICTBA B 3aBUCHMMOCTH OT 3HaueHUi Kodpduuuentos K u b
(npu HEOOXOMMOCTH C OIIOPON Ha AITOPUTM MPaBUIIA).
Crpouts rpaduku nuHeitHOW QyHKUMYU, GyHkimu Y = Kx + b
Hcnonb3zoBats uudpoBble pecypcbl i MOCTPOCHUS
rpaduKoB QYHKINN U U3y4EHUS] X CBOMCTB.

[IpuBOoUTE TpUMEpPH JMHEHMHBIX 3aBUCUMOCTEM B pEaJbHBIX
npoueccax 1 siBJICHUSIX.

IloBTOpEHueE [ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca / Kiacca,
U 00001menne 0000111eHIe 3HaHUI.
(6 1)

BeiOupaTh, NPHUMEHATH  CHOCOOBI  CPaBHEHUS  YHCEIl,
BBIYHCIICHUH, npeodpa3zoBaHuit BBIPAKEHUH, peleHus
ypaBHEHUH TTPU HEOOXOAMMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBasTh CAMOKOHTPOJIb BBINOJIHAEMBIX JACUCTBUH U
CaMOTIPOBEPKY  pe3yibTaTa BBIYHCICHUH, MpeoOpa3oBaHH,
MOCTPOCHUM.

Pematy mpocreiimime 3aga4M M3 PEAIBHOM  JKHU3HHU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA U1 PELICHUs 3a/1a4 U3
JPYrUX NPEeIMETOB.

Pematy mpocreiilime TEKCTOBbIE 3a2Ja4d, CPABHMBATD,
BBIOMPATH CIIOCOOBI PELICHUS 3a/1a4H.

8 kaacc (e menee 102 u)

Ha3Banmue
pasaeJia (TeMbl)

OcHoBHOE cogepxanne
Kypca (4ucio

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4ar0 M XCsl

4acoB)
Yucaa u KBagpatHelit  kopeHb  u3  uucna.  *[lonstue 00| @opmMyaupoBaTh ompenejeHHe KBAJPaTHOTO KOPHS W3 YHUCIIA,
BbIYHCJICHHUS. UppalMoHabHOM  4ucie.  JlecATudHble  MPUOTMKEHHS | apH(PMETHUECKOTO KBAJAPATHOTO KOPHS MPH HEOOXOIAMMOCTU C

KBa)lpaTHbIe HppallOHAJIbHBIX YHUCCII.

BHU3YyaJIbHOU OIIOPOM.




KOpHH
(159)

JeiicTButenpHble yncia. CpaBHEHUE IEHCTBUTENbHBIX YUCET™.
ApupMeTHuecKuil KBaJpaTHBI KOPEHb.

YpaBHeHHE BUa X2 = a.

CaoiicTBa apru(METHIECKIX KBaJpaTHBIX KOpHEH.
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAXKEHHUH, COAepKalluX
KBaJPaTHbIE KOPHHU.

IIpumeHsITH oOmnepanyio W3BJICYEHUS] KBAJPaTHOTO KOPHS U3
YHClIa, HCIOJIb3YSl [IPU HEOOXOIMMOCTH KAJBKYJISITOP.
OuenuBaTh  KBaJpaTHbIE KOPHU LENbBIMH  YUCIAMHU U
JECATUIHBIMH JPOOSIMHU.

CpaBHMBaTL M yNOPAJOYMBATH  palMOHAJbHBIE U
UppalMOHANIbHBIE YHCIIA, 3alIMCaHHbIE C TIOMOIIBIO KBAJpPaTHBIX

KOpHEH Mp1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

HUccaenoBarhb YpaBHCHUC X2 = 4da, HaxoJauTb TOYHBIE WU

npuOIMKEHHBIC KOpHU Tipu @ > 0.

HccaenoBarb CBOMCTBA  KBAaJAPATHBIX KOPHEM, MPOBOJISA
YHCIIOBbIE 3KCIIEPUMEHTHI C HCIHOJB30BAHUEM KaJIbKYJISATOpa
(koMIIBIOTEPA).

IIpumensaiTh cBoOWiCTBA apu(pMeTHYECKHMX KOPHeHl s
npeodpa3oBaHUsl BbIPasKeHH .

BpinoqHATL mpocTeiiline MPeoOpPa30BaHUS  BBIPAKCHHUI,
CoJIepKalluX KBaJpaTHble KOpPHU. BbIpaxaTh mepeMeHHbIE U3
TEOMETPUUCCKUX U Pu3nueckux GopMys Mpu HEOOXOTUMOCTH C
OTIOpPO¥ Ha MPABUJIO.

BoiunciasTh 3HaYeHHs BBIPAKECHUM, COJIEpiKaluX KBaJpaTHbIE
KOPHH, UCHOJIB3YsI PU HEOOXOAUMOCTHU KaIbKYISATOP.
Hcnonb3oBaTh B XO0J€ peLICHUS 3ajady dJIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUOIMKCHHBIMU 3HAUYCHUSMU
BEJIMYMH.

3HAKOMHTBHCA C UCTOpUEH Pa3BUTHS MATEeMATHKHU.

Yucaa u
BBIYM CJIEHHS.
Crenenn

¢ IeJbIM
nmokasareJjieM
(74)

Crenensb c 1enbM nokasareneM. CTaHaapTHas 3alKUCh YKCTa.
Pa3mepbl 00bEKTOB OKpysKarolero Mupa (0T 3JIeMeHTapHbIX
YaCTHUIl O KOCMUYECKUX 00BEKTOB), UTUTETLHOCTh MPOIIECCOB
B OKPYKAIOIIEM MUPE.

CBOIICTBa CTENEHHU C LIEIBIM MTOKA3aTENEM.

®opMy.IHPOBATH ONpe/iejeHHe CTEIEHHU C LIEIbIM IT0Ka3aTelleM
(mpu HE0OXOAMMOCTH IO BU3YaIbHOH OMOpeE).

IIpeacraBiasith 3amuch OOJBIIMX M MajbIX YHCENl B
cTangapTHOM Buje. CpaBHHBATb 4YHCIa W BEJIUYUHBI,
3aMycaHHbIe ¢ UCTOJIb30BaHueM cTeneHu 10.

Hcnoan3oBaTh 3amuch 4ucel B CTAaHAAPTHOM BHUAE JUIS
BBIPQ)KEHUSI pa3MEpOB OOBEKTOB, JJIUTEIHLHOCTH MPOIECCOB B




OKPYKAaIOIIeM MHUpE.
®opMyJIHpPOBaTh, 3aNUCHIBATH B CHMBOJINYECKOil (popme u
WUIIOCTPUPOBATHL NPHMEPAMHU CBOWCTBA CTEIECHU C IICTBIM

nokazareneM (pu  HEOOXOAMMOCTH C  HCHOJB30BAHHUEM
BHU3yaJIbHON OTIOPHI).
IIpumensiTp  cBoOlicTBa CTeNeHU Uil  [PeoOpa3OBaHUS

BBIPQ)XKECHUM, COJEpXKAIIMX CTENEHU C LEJNBIM I0Ka3aTelaeM C
UCIOJIb30BAHUEM  CIIPaBOYHON uH(popMauuu. BpINOJIHATH
AEHCTBHSl C YMCIIAMM, 3alMCAaHHBIMM B CTaHJAPTHOM BHJE
(YMHOXEHHE, JICTICHNE, BO3BE/ICHHUE B CTCIICHB).

Aareopauueckue | KBaaparHblil TpéxwieH. Pa3noikeHue kBajpaTHOro TpexwieHa | Pacmo3HaBaTh — KBaJpaTHBIH  TPEXWIEH,  yCTAaHABIMBATh

BBIPaKEeHHSI. Ha MHOXHUTEITH. BO3MOJKHOCTH €r0 Pa3jIoKeHHsI HA MHOKUTEIH.

KBagparubiii PackiaapiBaTh Ha MHOMKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPeX4uieH HEOTPHIIATEIIbHBIM JTUCKPUMHUHAHTOM TPU HEOOXOJUMOCTH C

5 u) OTIOPO¥ Ha aJITOPUTM TIPaBHIIA.

Adareopanyeckue | AnreOpanydeckas 1po0Ob. JlomycTuMble 3HaU€HUS IEPEMEHHBIX, | 3anucbIBaTh aireOpandeckue BeipakeHus. HaxoauTb 00s1acTh

BbIpasKeHHUsl. BXOIAUIMX B  anreOpanyeckue  BbIpaxkeHUs. (OCHOBHOE | ONpPEEsICHUs PALMOHAIBHOTO BBIPAKECHHUS.

AJreépanyeckasi | CBOWCTBO anreOpandeckoit 1poou. Cokpauienue apooeil. BbINOJHATL YKCIOBBIE MOJCTAHOBKH W BBIYMCJSTH 3HAYCHUC

ApooL Crnoxenue, BbIUHTAHUE, YMHOXEHHE u JIeJIeHHE | IpoOU, B TOM YHCJIEC C TTIOMOIIBIO KaJbKYJISATOPA.

(15 g) anreOpandyeckux apoGeil. IIpeoOpasoBanue BbIpakeHUi, | @OpMyIMPOBATH OCHOBHOE CBOMCTBO alnreOpandeckoil apoou

coJieprKalux anredpandyeckue Ipoou. Y MPHMEHSTH ero JUIs IpeoOpa3oBaHus apo0ei.

BeinmotHATh JaeiicTBUSI ¢ anreOpandecKuMH ApOOSMHU  TIpH
HEOOXOAMMOCTH C HalpaBisiomeld momMolibo. [IpuMeHsTh
npeoOpa3oBaHKs BBIPAKEHUHN I pEIICHHs 3aj1ad. BeIpakaTh
nepemeHnbie U3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKHX,
OTIMCHIBAIOIUX OBITOBBIE CHUTYyallMH) TMPU HEOOXOIUMOCTH C
HaIPaBJIAOLIEH TOMOILBIO.

YpaBHeHust KBanpatHoe ypaBHenue. HemonHoe kBagpaTtHoe ypaBHeHuE.|Pacmo3HaBaTh KBajJpaTHBIC ypaBHEHUS.

1 HEPaBEeHCTBA.
KBagpatrnbie

dopmyna KopHell kBagpaTHoro ypaBHeHus. *Teopema Buera*.
Pemrenne  ypaBHEHMH,  CBOAAIIMXCA K KBaJIPAaTHBIM.

3anuceiBaTh  (QoOpMYJy KOpHEH KBaJpaTHOTO YypaBHEHHS;
peliaTh KBaJpaTHbIe YPaBHEHHMS] — IIOJHbIE M HETMOJIHbIE (C




yYPaBHEHHS
(154)

[Ipocreiimue 1poOHO-paITMOHANTBEHBIC YPABHCHUS.
Pemenne TEKCTOBBIX 3amad € TOMONIBIO  KBaJpPaTHBIX
YpaBHEHUM.

MCII0JIb30BAHUEM CIIPABOYHOI HH(POPMALIUN).

IIpoBoauTs  mpocTeiiline  HCCJHEJOBAHMSA  KBAJIPATHBIX
YpaBHEHUM.

Pematpy ypaBHeHuUs, CBOJSIINECA K KBAaJPAaTHBIM, C TOMOUIbIO
npeoOpa3oBaHuil M 3aMEHOHM MEpPeMEHHOM ¢ Omopol Ha
ITOPUTM IIPaBUIIA.

Habnrogate M aHaIM3MpoOBaTh CBS3b MEXIYy KOPHAMU H
K03 duIMEeHTaMH KBaJpaTHOTO YPaBHEHHUSI.

*TIpumeHsTh TEOpEMY Buera TS peueHust
3a/1a4 (C UCIoJib30BaHUEM oOpasma)™.

Pemiath TekcTOBBIE 3aJauM aIreOpanveckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (DOPMYIHMPOBKU YCIOBUS 3aJaud K
anredpanvyecko MOJAENTH MYTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOAMMOCTH C  HAaNpaBIAIONICH TMOMOIIBIO);  peIaTh
COCTaBIIEHHOE ypaBHEHUE; HHTEPIIPETUPOBATh PE3yJIbTAaT.
3HAKOMHUTBCS ¢ HCTOPHUE pa3BUTHS alreOpshI.

YpaBHeHus1

U HepaBeHCTBA.
Cucremsl
YPaBHeHH

(13 u)

JluneitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIICHUs YPaBHEHUH B LEJbIX YHCIIaX.

Pemienne cucrem AByX JIMHEWHBIX YpPaBHEHHH C JABYMS
nepeMeHHbIMU. [Ipumepbl pereHus CUCTEeM HEIMHEHHBIX
yYpaBHEHUH C ABYMS IIEPEMEHHBIMHU.

*T'paduyeckas  uHTeprpeTanusi  ypaBHEHHS C  JBYMS
MEPEeMEHHBIMHU U CUCTEM YpaBHEHH C IByMs IEPEMEHHBIMU *.
Pemienne TeKCTOBBIX 33124 C TOMOIIbIO CHCTEM YPaBHEHUH.

Pacno3HaBaTh IuHEITHbIC ypaBHEHUS C IBYMSI IIEPEMEHHBIMH.
Crpouth TpaduKu JMHEWHBIX YpaBHEHUH, B TOM YHCIE
HCNOJIb3Ysl LHM(ppoBbIe pecypcbl (Ipd  HEOOXOAMMOCTH C
OTIOPO# Ha AJITOPUTM YUEOHBIX JEHCTBUIA).

Pa3ziuuartes napasuienbHbIe U MEepeceKarorecs npsMble Mo UX
YpaBHEHUSIM.

Pemars cucrembl [ABYX JMHEWHBIX YypaBHEHHHA C JBYMS
MEPEMEHHBIMH MOJICTAHOBKOM U CIIOKEHUEM.

Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJIAETCS] TMHEWHBIM MPU HEOOXOMMOCTH C HalpaBJIsIoOLIeH
MIOMOILIBIO.

*IIpuBoauth rpaguyecKyl0 HMHTEpPNpPeTAlMI0  pEIICHUs
YpaBHEHUs1 C JBYMs NEPEMEHHbIMHM M CUCTEM YpPaBHEHHH C
JIBYMsI TIEpEMEHHBIMH. *

PemiaTh TeKkcTOBBIE 321241 ANTe0OpPandecKUM CIIOCOOOM.




YpaBHenus YucnoBble HEPABEHCTBA U UX CBOWCTBA. ®opMyJIMPOBATH cBoOiicTBa YK CIIOBBIX HEPaBEHCTB,

U HEPaBeHCTBA. HepaseHcTBO ¢ 0HOM nepeMeHHOM. JIMHElHbIE HEpaBEHCTBA C | WULIIOCTPUPOBATh UX Ha KOOPAVMHATHOU IIPSMOM.

HepaBencrBa OJIHOW nepeMeHHOM M ux pemieHue. Cucremsl JMHEWHBIX | [IpuMeHATH CBOiiCTBA HEPABEHCTB B X0/I€ PEIICHHS 3a/1a4.

(12 v) HEPABEHCTB C OJITHOW MEPEMEHHON U UX pELICHUE. Pemiath JIMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM,

N300pakeHne penieHns JIMHEWHOTO HePaBEHCTBA U UX CUCTEM | M300paxaTh pellieHre HEPaBeHCTBA Ha YUCIOBOW MPSAMOH.
Ha YHCIIOBOU MPSIMOA. PemiaTh cucTeMBbl JIMHEWHBIX HEPABEHCTB, M300paXKaTh peIIcHIE

CUCTEMBl  HEpPAaBEHCTB  HAa  YHUCJIOBOM  NPAMOHW  IIpH
HEO0OXOJUMOCTH C BU3YaJIbHOW OTIOPOH.

DOyHKUNH. [lonsitne ¢ynkuun. OOmacTh ompeneneHus U MHOXecTBO |Mcmoab3oBaTh  QYHKIMOHATHHYIO  TEPMHUHOJOTHIO U

OcHoBHBIE 3HaueHni GyHKIuU. CriocoOb! 3a1anust GyHKITHI. CHUMBOJIUKY.

NOHATHS I'paduk dynkuuu. CBoiicTBa QyHKIMHU, UX OTOOpakeHHE Ha | BelumcasTh 3HaYeHUsl QYHKIWN, 3aJaHHBIX GopMmyinamu (Tipu

(S v) rpaguke. HEOOXOUMOCTH HCIOJIb30BaTh KaJbKYJSATOP); COCTABJSATH
Ta0JMIbI 3HAYEHUI QYHKITUN.
Ctpouthb no Toukam rpadpuku QyHKITHIA.
OnuceiBaTh cBOiicTBa (PYHKIMM Ha OCHOBE €¢ rpaduyecKoro
NpPEICTaBICHUs MpPH  HEOOXOJUMOCTH C  HalpaBJIAIOLICH
IIOMOILBIO.
Hcnoab3oBaTh  QYHKIUOHAIbHYIO  TePMHUHOJOTHIO U
CHMBOJIMKY.
HccaenoBare mnpuMepbl IpaduKOB, OTPAKAIOUIUX peabHbIC
npoueccsl U sBiaeHus. IlpuBoaMTH NMpHMeEpPbI IPOLECCOB U
ABJICHUH C 3aJJaHHBIMHM CBOMCTBaMH.
Hcnonp30BaTh KOMIBIOTEPHBIE POTPAMMBI JIJIsl TIOCTPOCHHUS
rpauKoB QYHKIUI U U3ydeHUs UX CBOICTB

DOyHKUMH. Urenne wu mnoctpoenue rpapuko ¢yHkuuil. Ilpumeps! | Haxoauts ¢ nomoubio rpadguka QyHKIMY 3HaYEHHE OJTHOU U3

YucioBblie rpaduKoB QYHKIMH, OTpaXKarOIINUX peabHbIe MPOLIECCHI. paccMaTpUBaEMBbIX BEIMYMH 110 3HAYEHUIO JPYroil.

(pynkunu DyHKLINH, OIIMCBIBAIOLIIHAE PSAMYIO u 00paTHyI0 | B HECIIOKHBIX Ciydasx BbIpaKaTh (opmyJioii 3aBHCHMOCTH

9y IPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexay BETHUHHAMH.

I'padux Gpyskuun 'y = X2
OyHKkIMH Yy = NG y = X3, y = vx,y =% *rpapuueckoe
X

OnuceiBaTh  XapakTep W3MEHEHUS OJHOM BEIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHUs IPYrou
Pacno3naBarh BuUIbl u3ydaeMblx (yHkuui. Iloka3biBaTh




pellIeHre ypaBHEHUH U CUCTEM YpaBHEHUI. *

CXeMaTH4YeCKH TI0JIOKEHHE HAa KOOPAUHATHOM TUJIOCKOCTH
rpaduKoB GyHKUMH BUJIA! y = X, y = X,
y = \/')_(, y :f

Hcnoab3oBarh PyHKUMOHANBHO-TPadUUYECKHUE
NMpeACTABJIEHUS 1)1l pEIICHHS U UCCIIEIOBAHUS YPABHEHHI 1
CHUCTEM ypaBHEHM.

I[pumensaTs uudpoBbie pecypehbl s MOCTPOCHUS TpaduKOB
(GyHKIMIL.

IloBTOpEHue
U 00001IeHHNE
(6 1)

[ToBTOpEHNE OCHOBHBIX IOHSATHH W METOJOB KypcoB 7 W 8
KJIacCOB, 0000IIeHNEe 3HAHMIA.

IIpumeHsiT  cmOCOOBI  CPAaBHEHHsI YHWCEN, BBIYHMCIICHUH,
npeoOpa3oBaHMil BRIPAKEHUH, PEIICHUST yPAaBHEHUH.
OcyuiecTBaTH CAMOKOHTPOJIb BBINOJIHAEMBIX JCUCTBUH U
CaMOTIPOBEPKY  pe3yjbTaTa BBIYHCICHUH, MpeoOpa3oBaHH,
MOCTPOCHUM.

Pematy 3agaum W3 peajibHON  KU3HHM, TNPUMEHSATH
MaTeMaTUYeCKHe 3HAHWS JUIsl DPEIIeHHUs 3a1ad W3 JPYyrux
MIPEAMETOB.

Pemarts TekcTOBBIE 3a1a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelIeHus 3a1auu.

9 knacc (ue menee 102 u)

Ha3zBanue
pasnaena (Tembl)
Kypca (4ucio

OcHoBHOE cogepxanne

OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4ar0 M XCS

4acoB)
Yucaa u PanmonanbHble yKcna, *uppanoHanbHele YKhciaa, KOHeUHble U | Pa3BUBaThL NMpeacTaBJeHHsi O 4YHCIaX: OT MHOXECTBA
BbIYHCJICHHUS. OecKOHEeUHbIe JeCSITUYHBIC IpoOwH. MHOKECTBO | HATYpaJIbHBIX YHCEI 10 MHOKECTBA JEHCTBUTEIBHBIX YUCEIL.
JleiicTBUTEIbHBIE | ICHCTBUTENBHBIX  YHMCEN; JCHCTBUTENbHBbIE 4YHCIa  Kak | O3HAKOMHTBCS c BO3MOKHOCTBIO MIPEJICTaBICHHS

yucdjia

OCCKOHCUHBIC JACCATHUYHBIC )IpOGI/I. BzauMHO o0OJHO3HAYHOE

JIENCTBUTEIIFHOIO YHCIIa KaK OECKOHEUHOM JECATUYHOMN ,Z[pOGI/I,




(9w

COOTBETCTBUE MEX]y MHOKECTBOM JCHCTBUTEIHHBIX YUCENT U
MHOECTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHeHHME  JCUCTBUTCIBHBIX  YHCEN,  apUPMETUUCCKHE
NENUCTBUS C IEUCTBUTEIILHBIMU YUCTaMH. >

[TpubmmxeHHoe 3HAYECHUE BEJINYMHBI, TOYHOCTb
MPUOTHKEHHUS.

Oxpyrnenne uucen. [lpukuaka W OLEHKa PeE3yJbTaTOB
BBIYMCIICHU .

NPUMEHATHb JICCATUYHbIC NPUOTMKEHUS PAMOHAIBHBIX H
HUPPALMOHATIBHBIX YUCE.

*3anuchIBaTh, CPaBHMBATH " YHOPSAA0YHUBATH
JIEHCTBUTENbHBIC Uncia™.

BpinoiHATL, coyeTass YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apudmMeTnyecKue IeCTBUSI C PAIMOHAIBHBIMU YHCJIAMU;
HAXOAUTh 3HAYCHHUS CTENEHEH C IIeJIbIMU TIOKA3aTeNsIMU H
KOPHEH; BBIYMCJIATH 3HAUCHUS YUCITOBBIX BBIPAKCHUH.
IMonyyuts mnpeacTaB/ieHHe O 3HAYMMOCTH JEHCTBUTEIBHBIX
YUCEN B IPAKTUYECKOM JACSITEIIBHOCTH YEJIOBEKa.
AHAIM3UPOBATHL M [1eJaTh BBIBOAbI (IIOCJ€ COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPUOIMKEHHUS JEHCTBUTEIHHOTO 4YHCIa
NP PEIICHUH 3a/1a4.

OKpyriasiTe [IEHCTBUTENIBHBIE YHCIIA, BBINOJHATH NPHUKHAKY
pe3yiabTaTa  BBIYMCIICHHMM, OLEHKY 3HA4YeHWH  YHCIOBBIX
BBIpOXEHU .

3HAKOMUTHCS C HICTOPUEH Pa3BUTHS MATEMATHKU.

YpaBHeHust JIuneiinoe ypaBHeHue. Pelienue ypaBHeHuH, cBomsmuxca K |OcBauBaTh, 3aNOMHHATh W NPUMEHATh Tpaduyeckue
U HepaBeHCTBA. JIMHEWHBIM. MeTOJbl MPU PEIICHUU ypaBHEHUH, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBanpatnoe ypaBuenue. Pemienue ypaBHeHuid, cBoasmuxcs |(Ipu HEOOXOAMMOCTH C OMNOPOM Ha ajIropuTtM Yy4eOHBIX
¢ oOIHO¥ K KBaJlpaTHBIM. bukBagpaTHbie ypaBHEHUS. NeUCTBUHN).
nepeMeHHOMH *TIpumepsl  pemieHus ypaBHEHMH TpeTheil u 4eTBEpTOil | Pacmo3HaBaTh Lieibie U JpOOHbIE YpaBHEHUSI.
(14 9) CTETeHe! pa3ioKEeHHEeM Ha MHOKUTEIH. * PemiaTte JiMHeliHble U KBaJApaTHbIe YPABHEHHs, YPAaBHECHMUS,
Pemenue npoGHO-paliioHATBHBIX YPABHEHUH. CBOJSIIMECS K HHUM, TMPOCTEeHIINEe ApOOHO-pallMOHATBLHBIC
Pemienue TeKCTOBBIX 3324 alreOpandeckuM METOIOM. YpaBHEHMUSI.
IIpeanaraTb BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3374,
o0cy:kgaTb HMX M Ppemarb TEKCTOBBIE 3aJaydl  PAa3HBIMU
criocobamu.
3HAKOMMTBCS ¢ MCTOPHEH Pa3BUTHS MaTEMaTUKU
YpaBHeHust JIuHeltHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero rpaduk. | OcBamBaTh M MPUMEHSATH MPHUEMbBI PEHICHUS] CUCTEMBI JBYX

W HepaBeHCTBA.

Cucrema AByX JUHEHHBIX YPAaBHEHHH ¢ ABYMsI I€pEeMEHHBIMU

JIMHEHUHBIX ypaBHCHI/Iﬁ C ABYMs ICPEMCHHBIMU U CUCTEMBI JIBYX




CucreMbl

u e¢ peureHue. Pemenue cucrteM IBYyX ypaBHEHHH, OJTHO W3

ypaBHeHI/If/'I, B KOTOPLIX OJJHO YPaBHCHUC HC SABJIACTCA JIMHEHHBIM

ypaBHeHMil KOTOPBIX JINHEHHOE, a APYrO€ — BTOPOM CTEIICHHU. (o BU3yanpHOM OoTIOpE).
(14 v) I'paduueckas uHTEpIpETAIMsl CUCTEMbI ypaBHeHHH ¢ IByMs | Mcmosb3oBaTh (QyHKIMOHAIBHO-TpAGHUECKUE TMPEICTABICHHS
[IEPEMEHHBIMU. JUIs pellleHUsl U Mccilel0BAHUSl YPAaBHEHUN U CUCTEM.
Pemenne TekcTOBBIX 3a7a4 alredpandeckum CrocoooMm. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX aJreOpanyecKum
CIOCOOOM: MepexoAuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4u K aareOpandeckoil MOJENN MyTEM COCTaBJICHUS CUCTEMBbI
YpaBHEHUH; pemaTbh COCTABICHHYH CHUCTEMY YypPaBHEHWIA;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MaTEMaTUKN
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOWCTBA. Yurarhb, 3anMchiBaTh, MOHHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuneliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX pElIEHUE. | HEpaBEHCTBA; HCTIOIb30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEWHBIX HEPAaBEHCTB C OJHOM NMEepeMEHHON W uX | BBIMOJIHATHL peoOpa3oBaHusi HEPABEHCTB, UCMOJAb30BATh IS
(16 9) peleHue. npeoOpa3oBaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBagpaTHble HEPABEHCTBA U UX PEILICHHUE. Pacno3HaBaTth JIMHEHBIEC U KBAIpaTHBIE HEPABEHCTBA.
I'padmueckas  uHTepmperansi  HEpPaBEHCTB M cHcTeM | PemiaTh  JIWHCHHBIE  HEPABCHCTBA, CHUCTEMbI  JIMHCHHBIX
HEPABEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINX KBaJpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh ITOJTYYCHHbIEC PEIICHUS.
MN300paxaTth pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOM NPSIMOW, 3alMChbIBATh pEHIEHHE C IOMOLIBIO
CHUMBOJIOB.
Pemiatp KBajgpaTHbIE HEPABEHCTBA, HCHOJB3yd Ipaduueckue
MIPEICTaBICHMUS.
OcBauBaTh W TNPUMEHSTH HEPABEHCTBA I[PU  PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUMU KBangpatuunas ¢ynkuus, e¢ rpaduk u cpoiicta. IlapabGona, | Pacmo3HaBaTh BHIbI W3ydacMbIX (DYHKIHN; HILTIOCTPUPOBATD
(16 v) KOOPAMHATBI BEPUIMHBI 1apa00JIbl, 0Cb CHMMETPHUH Napaloibl. | CXeMATHYEeCKH, O0bSICHATH PACIIOJIOKEHHE Ha KOOPAWHATHOMN

CreneHHble (YHKIUH C HATYpaJbHBIMH TOKa3aTelmsiMu 2 U 3,
uX rpaduKu 1 CBOKCTBA.
Ipaduku pynkumit: y = kx,y = kx + b, ,y = ax®, y = ax,

TIockocTu rpadukoB ¢yHkmmid Buma: Y = kx, y = kx + b, ,y

= ax, y = ax,

Y = /X, Y = k B 3aBHCHMOCTH OT 3HaueHHH KOA()PUIMEHTOB;
X




y = \/§1y :1:(’._

OIIMCBIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO (PYHKIIHIO 110 GOpMYJIE.
IIpuBoauTs mNpuUMepBI KBAJApPaTUYHbIX 3aBUCUMOCTEH U3
peaJIbHOM JKU3HU, PUZUKH, TEOMETPHH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH Tpaduka KBaJAPATUUHOU
Gyskmum  y = ax’ + bx + ¢ (Ipy  HEOOXOOUMOCTH ¢
HaIpaBJISIoNIeH TOMOIIIBIO).

Crpours u  u30o0pakaThb  cXeMaTH4yecKH  rpaduku
KBaJpaTHYHBIX QYHKIMI, 3a1aHHBIX OopMyTamu Bugay = ax?,y
—ax*+q y=ax+p?: y=at+bx+c (impu
HEOOXOAMMOCTH C BU3YAITHbHOM OTMOPOit).

AHAIM3MPOBATL M IPUMEHATH CBOMCTBA  HM3yYEHHBIX
GyHKUMH [UIsT UX TOCTPOEHHUS, B TOM YHCIE C MOMOIIBIO
U (PPOBBIX PECYPCOB.

YuciaoBblie
MoCJIe10BATEeILHOC
™

(15 v)

TlousiTie YKCIIOBOM NOCIENOBATEILHOCTH.

3amaHue TOCIEIO0BATEILHOCTH PEKyppEeHTHON (opmynoil u
(dhopmyIoit N-TO YieHa.

Apudmernueckas u reomerpuueckas nporpeccur. Gopmysbl
N-ro 4jieHa apuPpMETHIECKON U TEOMETPUUYECKON MPOTPECCUH,
CYMMBI NIEPBBIX N YWICHOB.

*M3o0paxkeHre 4ICHOB apU(PMETHUECKON U TeOMETPHUECKOi
MPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM MIOCKOCTH.
JIMHEWHBIN U 3KCHOHEHITUAIBHBIN POCT.

CrnosxHbIe TPOIEHTHL. *

OcBanBaTh M NPUMEHATH MHJEKCHbIE 0003HAYEHUS, CTPOUTH
peyeBbleé BBICKAa3bIBAHMSA C HCIOJb30BAHUEM TEPMHUHOJIOTHH,
CBSA3aHHOU C MOHATHEM IOCIIEN0BATEIbHOCTH.

AHanu3upoBaTh (GopMyly N-ro wieHa I[OCIEeI0BaTEIbHOCTH
WIM  PEKYppeHTHY0  (GOpMyly M  BBIYHCIATH  UIEHBI
IIOCJIEI0BATEIbHOCTEH, 3aJaHHBIX  OTUMU bopmynamu.
YcranaBiuBarth 3aKOHOMEPHOCTh B IIOCTPOEHUH
IIOCJIEZIOBATEIbHOCTH, €CJIM BBINMCAHBl IIEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosnaBartsb apu(METHIECKYIO U TEOMETPUYECKYIO
IPOTpeccuy MpH pasHbIX coco0ax 3a4aHusl.

Pemiats 3amaun ¢ wucnosib3oBaHueM (opMyl N-ro  wieHa
apu(MeTH4ecKo U T'eOMETPUYECKOM MpOrpeccuif, CyMMmbl
HEePBbIX N YJIEHOB € OMOPOIl Ha CIPABOYHYIO HH(OPMALIHIO.
*U3o0pakaTh WIEHBl IOCIEIOBATENFHOCTH TOYKAMHM  Ha
KOOP/AMHATHO IIIOCKOCTH™.

PaccmarpuBare npuMepbl NpPOLECCOB M ABJEHHH U3
pEaNlbHOM  JKU3HU,  WUIIOCTPUPYIOLIUWE  WU3MEHEHHE B




apuPMEeTHIECKON TPOTPECCHH, B T€OMETPUICCKON MTPOTPECCHU;
*n300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU IpaduuecKu’™.
Pemats mnpocreiimiume 3agaumM, CBS3aHHbBIE C YHCJIOBBIMU
IIOCJIEZIOBATEIBHOCTSAMY, B TOM 4YHCIE 3a/Ja4d U3 pealbHOU
KU3HU €  HCIOJIb30BaHUEM IU(POBBIX  TEXHOJIOTUH
(?MEKTPOHHBIX TAOJHUII, TPAPUIECKOTO KATBKYISATOpPA U T.I1.).
*PemaTh 321241 Ha CI0XKHBIE IPOLIEHTHI, B TOM YHCJIE 334a4U
U3 pealibHOM MPaKTUKHU (C UCIOJIb30BaHUEM KaJIbKyJIATOpa). ™
3HAKOMHUTBCS C HCTOPUEI Pa3BUTHS MAaTEMATUKH.

IToBTOpEHHeE,
00001IeHHE,
cUCTeMaTH3auus

3HAHUH
(18 u)

Yucna v BblUMCIeHMs (3aIUCh, CpaBHEHHE, JEHCTBUS C
NEUCTBUTENBHBIMA YHCIAMU, YHCIOBas MpsMasi; MPOLEHTHI,
OTHOIIEHHUS, IPOTIOPIINH; OKPYIJIEHUE, MPUOIMKEHNE, OLIEHKA;
perieHne TEKCTOBBIX 3a7a4d apu(hMETUUECKUM CTIOCOOOM).

Auiredpanyveckue BbIpaKeHHs (mpeobOpazoBanue
anreOpanvecKux BhIPAKCHUM, JOMYCTUMBbIC 3HAUCHUS).
@®yHkuM (MMOCTPOCHHE, CBOWCTBA W3YYCHHBIX (DYHKIUI;
rpaduueckoe perieHre ypaBHEHUN U UX CHCTEM).

OnepupoBaTb NOHATHAMM: MHOXECTBO, IOJMHOXECTBO,
omlepaluy HaJl MHOXECTBAMU; HCHOJIb30BaTh TIpaduyeckoe
IPEJICTAaBICHUE MHOXXECTB JJISi OMMCAHUS PEAbHBIX MPOLIECCOB
U SIBJICHMH, MpU pEUIeHUH 3aJad U3 JPYrux y4eOHBIX
MPEIMETOB.

AKTyaJIu3MpoBaTh TEPMHHOJOTHI0 M OCHOBHbIE JIeiiCTBUAI,
CBSI3aHHBbIE € YMCJIAMHU: HATypaJbHOE YHCIIO, MPOCTOE H
COCTaBHOE 4MCJa, NEIUMOCTb HATypalIbHBIX YHCEN, MPHU3HAKU
NEIMMOCTH, 1I€JI0€ YHUCIIO, MOIY/lb 4Hcia, OOBIKHOBEHHAs U
JnecsiTUYHasl ApoOu, CTaHAApTHBIA BUJ YMCia, apupMeTHuyecKuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATL J1elicTBUSI, CPAaBHUBATHL U YNOPSIA0YUBATH
YyHuclla, MPEICTaBIsATh YHUCIa Ha KOOPAWHATHOM MPSMOM,
OKPYTJISITh  YHCIIA; BBINOJHATH MNPUKUAKY M OLEHKY
pe3ynabpTaTa BHIYUCICHUH.

Pemath TekcToBbIE 32/1a4M apU(PMETHUYECKUM CIIOCOOOM.
Pemats mnpakTuuyeckue 3agavmM, CcojAepiKallde MPOIEHTHI,
JOJIM, 4YacTH, BBIPAXAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpEMS — pacCTOSIHUE, II€Ha — KOJMYECTBO — CTOHUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJUTENBHOCTh TPYA.
Pa30uparthb peanbHbIe KU3HEHHBIE CUTYalluH, (OPMYyJIHPOBATH
UX Ha S3bIKE MaTeMaTHKH, HAXOAUThb pEIICHHE, MPUMEHSS
MaTeMaTHYeCKU anmnapar, HHTEPNPETHPOBATH PE3yIbTaT




OnepupoBaTh NOHATHUSIMU: CTEIEHb C LEJNbIM IIOKA3aTeleM,
apru(MeTHIECKHHA KBaJpaTHBIN KOpEHb, MHOTI'OYIEH,
anredpandeckast 1po0b, TOKIECTBO.

BbINOJIHATL OCHOBHBIE AEHCTBHUS: BBINOJHATH PACUCTHI TI0
dbopmymnam, mpeoOpa3oBHIBATH IIENbIE, JIPOOHO-pAIMOHATBHBIC
BBIDOKEHUS W BBIPAKEHUS C KOPHIMH, pPEaM30BBIBATH
pa3ioKeHWe MHOrodYjeHa Ha MHOXHUTENIHM, B TOM UHUCIE C
UCIOJIb30BaHuEM (OpPMYNT pa3HOCTH KBaJpaToB M KBaJpara
CYMMBI ¥ Pa3HOCTH (C OMOPON Ha CIMPaBOYHYIO WH(OpPMAIHUIO);
HAXOJUTh JIOTYCTUMBIC 3HAYCHUS IEPEMEHHBIX ISl JPOOHO-
palMOHAIBHBIX BBIPAKEHHM, KOPHEH.

MopenupoBarh ¢ NOMONIbIO (OPMYNT pealibHbIE MPOLIECCHl U
SIBJICHUSI.

OnepupoBatb NOHATUSIMU: QYHKIUS, Tpaduk HYHKIIUU, HYIU
GyHKIMHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbBIIIEe 3HAYCHUS
GyHKITUY.

AHaIM3UpPOBaTh, CPaBHUBATh, O00CYyXKIaTb  CBOMCTBa
(GYHKIIUN, CTPOUTDH UX rpaduKH.

OnepupoBaTh NOHATHAMM: IMpsMass MPOINOPLUUOHAIBHOCTD,
obpaTHas ~ NPONOPUMOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTuyHas QyHKIMs, mapadoia, runepoona.

Hcnonb3oBarh rpagpuku a7 ONpeAeNieHUusT  CBOICTB,
MPOLIECCOB M 3aBUCUMOCTEH, Ui peIIeHUs 3aJad U3 JIPYTux
yueOHBIX MPEIMETOB M PEAIbHON JKHU3HH, MOJEJIMPOBATH C
MOMOIIBIO TPaUKOB peanbHbIe MPOIECCHI U SBICHHUS.
Boipaxath ¢popMyiaMH 3aBUCUMOCTH MEX]Ty BEIMIMHAMHU.
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