MHUHHUCTEPCTBO HPOCBEIEHNS POCCUUCKOW ®FIEPATIAU
MunucrepeTBo obpasosanus H HaykH Pecny6iauku bamkoprocran
Yupasienune 00pa3oBaHus AJIMHHHCTPALNHH FOPOACKOro oxkpyra ropox Canasar
Pecnybanku bamxoproctan
Mynuuunajibaoe 6:01KeTHOe 06ieobpasoBare/ibHoe yupexkaenue "Cpennss
obuieobpasoBarenbHas mxoaa Ne 19" ropogexoro ofcpyra ropox Canasart

Pecnybiukn bamxoprocran

PACCMOTPEHO COI'TACOBAHO

Ha 3acenanuu [1IMO 3aMeCcTUTe b IUPEKT
YUUTElel ecTeCTBeHHO- 1o YBP f
MaTeMaTU4eCcKOro [UKIa %% 0.A. IOny

\
IIpukas Nel ot «29» aBrycra ot «30» aBrycra 2023 T.
2023 1.

PABOY AN HPOITPAMMA
(ID 635951)
yueOHoro npeamMera «Aaredpa»
Ha yPOBEHb OCHOBHOIO 06I1ero 06pa3oBaHus

CocraBuTemnu:
XycHytauHosa P. P.,
Cunoposa A.W.,
YUHUTEJIsSi MATEMATHKY

r. Camasat 2023



INIOACHUTEJIBHASA 3AIINCKA

Anrebpa sBlSleTCS OJAHMM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIero
oOpa3oBaHMs: OHa o0ecrieurBaeT M3ydeHWe [PYIMX JUCLIMIUIMH, Kak
eCTeCTBeHHO-HayuyHOro, TaK MW T'YMaHUTApHOTO ILIMK/JIOB, €€ OCBOeHHe
HEOOXOAUMO /i1 TIPOZIO/DKEHUS] 00pa30BaHUSI M B IIOBCEJHEBHON >KU3HHU.
Pa3BuTHe y OOYyuaroIMXCs HayuyHbIX IIPeJCTaBIEHWH O TPOUCXOXKAEHUU U
CYIITHOCTH anreOpanyeckux abCTpakiui, criocobe oTpakeHUs] MaTeMaTUUeCKOU
HaYKOH fIBJIEHWI U MPOLIeCCOB B TIPUPO/ie U 0OIIeCTBe, PO MaTeMaTUUeCKOTro
MOJIe/IMPOBAaHUS] B HAyuyHOM IIO3HAHWM W B TIPAaKTUKe CIOCOOCTBYyeT
(OpMHMpOBAHMIO HAyYHOIO  MHUPOBO33DEHHSI M  KAueCTB  MBIILIeHMS],
HEOOXOAUMBIX [I/IsS  afilaliTalii B COBPEMEHHOM I[M(GPOBOM OOIIleCTBe.
M3yueHure anreOpbl obOecrieuyrBaeT pa3BUTHE YMEeHHsI HaO/I0/aTh, CPAaBHUBATH,
HAXO/UTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUHOCTH MBIIIUIEHHUS, CIIOCOOHOCTH
apryMeHTHMPOBAaHHO 00OCHOBBIBATh CBOM JIEWCTBHUS U BBIBO/IbI, ()OPMY/IMPOBAThH
yTBepeHus. OcBoeHUe Kypca anreOpbl 00ecreunBaeT pa3BUTHeE JIOTHUECKOTO
MBIIIJIEHUS] OOYYaroIUXCsl: OHU MCIIO/Ib3YIOT [IeYKTUBHBbIE M WHAYKTHBHbIE
paccyxaenusi, 00001ieHre U KOHKPeTH3alllio, abCTparupoBaHHe W aHaJIoTHIO.
OOyueHue anrebpe mpeAronaraeT 3HAUUTETbHBIM OOBEM CaMOCTOSITESTHBHOM
JesITeIbHOCTH  O0YYaroIIMXCs, TI03TOMY CAMOCTOSITE/IbHOE pellleHre 3a/iau
SIBJISIETCS peain3ariieli 1eATelbHOCTHOTO MPHUHIIMIIA 00yUeHusl.

B cTpykType mporpamMMmbl yueOHOro Kypca «Ajredpa» st OCHOBHOTO
obuiero  oOpa3oBaHKWs OCHOBHOE MECTO 3aHUMAIOT  COJiepXKaTesbHO-
MeTOAMYEeCKHe JUHUM: «UuWcaa W BbIUMCIIEHHs»,  «AJjrebpanueckue
BbIpO)KEHUsI», «YpaBHEHWs W HepaBeHCTBa», «DyHKIuW». Kaxzgas U3 3TUX
CoZiep>KaTeIbHO-MeTOJUUeCKUX JIMHUN Pa3BUBAETCSA Ha TPOTSDKEHUM TPEX JIeT
M3y4YeHus: Kypca, B3aUMO/IeMCTBYS C APYTUMH €ro JIMHUSIMU. B Xxoze u3yueHus
yuebHOro Kypca OOyYarOU[UMCA TIPUXOAUTCA JIOTUYECKH PacCy>KIaTh,
WCTI0/Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3U € 3TWM B MpPOrpamMmy
yueOHOrO Kypca «Asirebpa» BK/IIOUEHbI HEKOTOPblIE OCHOBBI JIOTMKH,
TIpe/ICTaB/IeHHbIE BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTHUeCKOro oOpa3oBaHUs
U CroCOOCTBYIOIME OBJIA/IEHUIO OOYYAIOIIMMUCS OCHOB YHUBEPCATBHOTO
MaTeMaTUuecKoro si3bika. CojepKaTebHOH M CTPYKTYPHOM OCOOEHHOCTBIO
yuebHOro Kypca «Anrebpa» sIBJSIETCSI ero MHTerPUPOBAaHHBIN XapaKTep.

CojfepkaHve NUHUM «YHC/Ia W BBIUKC/IEHUS» C/IY>KAT OCHOBOM ISt
Ja/TbHEMIIIero  M3yueHWss  MaTeMaTHKW,  CIOCOOCTBYeT  pasBUTHIO Y
00OyYalIUXCsAd  JIOTUUEeCKOTO  MBIILIeHHWs,  (OPMHUPOBAaHUIO  yYMEHHS
T10JTb30BAaThCS A/ITOPUTMaMHM, a TakKe NPUOOpPeTeHH 0 TIPAaKTUUECKUX HaBLIKOB,
HEOOXOAUMBIX [I/Isl TIOBCEJHEBHOHN >KM3HU. Pa3BUTHE TOHATHS O YHMC/Ie Ha
YPOBHE OCHOBHOTO 00I1lero 0o0pa3oBaHUs CBSI3aHO C PalMOHATLHBIMU U
UppalMoHa/bHBIMUA ~ UWC/IaMHd,  (OpPMUPOBaHWEM  TIPeACTaBAeHHH O
JeMCTBUTE/ILHOM UHC/Ie. 3aBepIlieHHe OCBOEHMSI UMCIOBOM JIMHUM OTHECEHO K
cpeaHemy ob6irieMy 06pa3oBaHMIO.

Cozep>kaHue [IByX anreOpanyeckux JIMHUNA — «AnreOpanyeckue
BbIP@)KEHUSI» U «YDPaBHEHUS W HEPAaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y
00yuYaroIUXCs MaTeMaTHYecKoro arirapara, HeoOXOJUMOro [Jjis pelleHus
3aZlay MaTeMaTHKW, CMEXHBbIX TpeJIMeTOB M IIPAaKTUKO-OPHEeHTHUPOBAHHBIX
3a7lau. Ha ypoBHe oOcCHOBHOro o0Iero o0Opa3oBaHUsi Y4eOHBbIM MaTepua
TPYIIHPYETCs BOKPYT PallMOHAIbHBIX BBIPAKEHUM. Aredpa JeMOHCTPUpYeET
3HAaUeHHe MaTeMaTHKM Kak sI3bIKa /Il TIOCTPOEeHUsI MaTeMaTHUeCKHUX MOJIeseH,
OTTMCaHUs MPOLIECCOB U SIBJIEHUH pearbHOTO Mupa. B 3agaun oOyuenust anrebpe



BXOJST TakKe J[lanbHellllee pa3BUTHE aJTOPUTMUYECKOTO  MBbIIIIEHUS,
Heo0X0JUMOro, B UaCTHOCTH, ZIJIT OCBOEHUsI Kypca HH(GOPMaTHKH, U OBJIaZieHHe
HaBbIKaMH JIeYKTUBHBIX pacCykaeHui. IIpeoOpa3oBaHre CUMBOJIBHBIX (OpM
CriocobCTBYeT Pa3BUTHIO BOOOpa)keHUsl, CIIOCOOHOCTeM K MareMaTH4eCKOMY
TBOPUYECTBY.

Copepxanue  (YHKIMOHAJIbHO-TpaUUecKOM JIMHUM  HalleJIeHO Ha
rojiyueHrde  OOyYaloIMMUCA 3HaHUM O GYHKIUSX KakK  BakKHeMIen
MaTeMaTUUeCKOM MOJIe/I i OIMWMCAaHWS W WCCAeIOBaHUSI pa3HOOOpa3HBIX
MPOLIeCCOB W SIBIGHWM B TIpUpoJle U oOijecTBe. l3yueHrne Marepuasa
CIocoOCTBYeT pa3BUTHIO y OOYyUaroI[UXCs YMEHHSI WCIOJb30BaTh Pa3MuHbIe
BbIpa3uTe/lbHble CpeJICTBA si3blka MaTeMaTUKU — CJ0BeCHble, CUMBOMYECKUeE,
rpaduueckue, BHOCUT BK/IaJ B (OpMHpOBaHUWe TMpeJCTaBAeHUN O POJU
MaTeMaTHUKU B Pa3BUTUU I[UBUIN3ALIUU U KYJIbTYPHI.

CornacHo yueGHOMY TilaHy B 7-9 Kjaccax HM3yudaeTcsl yueOHBIA KypC
«Anrebpa», KOTOPBIM BK/IIOUAET CJ/IeAYIOI[e OCHOBHBIE Pa3/ie/ibl CO/IeP>KaHUS:
«Yucna v BbIUMCIEHUs», «AnreOpanueckye BbIpaXKEHUs», «YDPaBHEHUS U
HepaBeHCTBa», « DyHKIUN».

Ha wu3syuenue yueOHoro Kypca «Anrebpa» orBoautcsa 306 wacoB: B 7
knacce — 102 yvaca (3 uaca B Hefiento), B 8 kinacce — 102 yaca (3 yaca B HeJiesit0),
B 9 knacce — 102 yvaca (3 uaca B Hefie/t0).



COJEPXAHUE OBYUEHUSA
7 KIIACC

Ymncia v BbIYMC/IEHUS

pobu 0ObIKHOBEHHBIE U /IeCITUUHBIE, TTePex0/, OT OJHON (POpMBI 3armucu
npobeit k gpyroit. ITloHsTWe palMOHA/NBHOTO UYMC/Ia, 3arKch, CpaBHEHUe,
yIOpsiJOUMBaHUe palMOHalbHBIX 4YHCen. ApupMeTHUeCKUe [eWCTBUS C
palMOHA/IbHBIMU urclamMu. PellleHve 3a/jau M3 peasibHOM MPaKkTUKW Ha YacTH,
Ha /ipo6u.

CreneHb C HaTypaJbHBIM TIOKa3aTe/ieM: OmpefiesieHUe, mpeoOpa3oBaHUe
BBID&)KEHUM Ha OCHOBe OIpeJiesieHns], 3anuch Oosblivx umcen. IIpoueHTsl,
3amuCh MPOLIEHTOB B BUJle P00 U poOu B BUje TIPOLIEHTOB. TpyU OCHOBHBIE
3a/lauM Ha MPOLEHTHI, PellleHre 3a/iau U3 pearbHOU MPaKTUKH.

[IpyumeHeHVe TIPU3HAKOB [|e/IMMOCTH, pAa3/io’KeHHe Ha MHOXXUTeNIN
HaTypaJIbHbIX YMCe.

PeasibHble  3aBUCMMOCTH, B TOM uUHcjle TipsMas U  oOpaTHas
MPONOPLMOHA/IBHOCTH.

Anredpanuyeckue BbIpa)KeHHUS

[TepemeHHbIe, UMCIOBOEe 3HAUYeHWe BBIPAXKEHUSI C  I€PEMEHHOM.
HNomnycTuMble 3HaueHUsl MepeMeHHbIX. [IpefcTaBieHye 3aBUCMMOCTH MeEXIY
BeJIMUMHAMK B BUJe (pOpMyJibl. Beruncienus 1o ¢opmynam. [Tpeobpasosanue
OyKBEeHHBIX BBIDAKEHW, TOXKAECTBEHHO paBHble BBIPDA)KEHUS, IpaBU/Ia
npeobpa3oBaHusi CyMM W TIPDOM3BeJieHUM, TIpaBWIa pacKpLITUS CKOOOK U
TIpYBe/ieHus TI0JJOOHBIX C/laraeMbIX.

CBOKMCTBa CTeleHU C HaTypabHbIM IOKa3aTeseM.

OpHounenbl ©  MHorouaeHel. CrereHbp MHorouneHa. CroxeHue,
BBIUMTAHWE, YMHOKeHHe MHOT04eHOB. DOpMyJibl COKPAIIEHHOIO YMHOKEHHS:
KBaZlpaT CyMMbl M KBajpaT pasHOCTH. PopMmyna pa3HOCTA KBaJpaTOB.
Pa3noxeHrne MHOTOU/IEHOB HA MHOXKUTEJTH.

YpaBHeHus 1 HepaBeHCTBa

YpaBHeHMe, KOpeHb ypaBHeHWs, TpaBWia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUM.

JluneriHOe ypaBHeHHe C OJHOW INEePEMEHHOH, YHC/I0 KOPHeH JTHUHEHHOro
YPaBHEHUs, peLlIeHHe JMHeHHbIX ypaBHeHHH. CoOCTaB/ieHHe ypaBHEHHH IO
YCJIOBHUIO 3a/laui. PellleHre TeKCTOBBIX 3a/iau C TIOMOLLbI0 YPaBHEHHUH.

JIuHeiHOe ypaBHeHHWe C JBYMsl MepeMeHHbIMHM U ero rpaguk. Cucrema
[BYX JIMHEWHBIX YypaBHEHWM C [ByMsSl IlepeMeHHbIMH. PelleHue cucrem
ypaBHeHM CriocoboM MozAcCTaHOBKU. [IpyMephl pellieHUss TeKCTOBBIX 3a/jad C
MOMOLLbIO CUCTEM YPaBHEHHH.

DyHKIMHA

KoopgvHarta Touku Ha npsMoW. YHWCIOBBIE TMPOMEXYTKH. PaccrosiHue
MeXIy ABYMSI TOUKaMH KOOPAMHATHOU MPSIMOMU.

IIpssMoyTonbHast cucteMa KoopuHat, ocd Ox u Oy. Abciucca u opjuHarTa
TOUKM Ha KOOPJWHATHOM TUIOCKOCTH. [Ipumepsl rpa@uKoB, 3aJaHHBIX
(popmynamu. UreHne rpadrKoB peasbHbIX 3aBUCHMOCTell. [ToHsTHE QYyHKLMML
I'paduk QyHkipu. CporcTBa QyHKUMH. JIMHe#HHass QyHKUus, €€ rpaduk.
I'paduk ¢yHkymu y = |x|. 'padrueckoe pelieHHe JIMHEHHBIX YpaBHEHWUH M
CUCTEM JINHEWHBIX YPaBHEHHUH.

8 KI/IACC



Yuc/ia ¥ BBIUMC/IeHUA

KBajipaTHbIii KOpeHb U3 uucia. [loHaTHe 006 MppalMOHAJLHOM YHCIIe.
HecsiTuuHbie TIPUOTIKEHUST VppaLMOHATbHBIX YuCeJl. CBolicTBa
apu(mMeTHUECKHX KBa/IpaTHBIX KOPHeM W WX MpUMeHeHHe K ITpeoOpa30BaHKIO
YMC/IOBBIX BbIpaXKEHUH U BbIUMCIeHUsIM. [leficTBUTeIbHbIE UMCIIA.

CrereHb C LjeflbIM MOKasarenemM U eé cBouctBa. CraHjapTHas 3ammch
17 (el -

Anrebpanueckue BhIpakKeHUsIA/IreOpanyecKue BbIpayKeHUsI

KBajpaTHblii TpéxXusieH, pa3/ioKeHWe KBaJ[paTHOTO TpExuieHa Ha
MHO>KUTEJTH.

Anrebpanyeckasi poOb. OCHOBHOe CBOMCTBO a/rebpanueckoil ApoOwu.
CnokeHue, BbIUWTaHWEe, YMHO)KeHHe, [efeHUe anrebpanueckux gpobeil.
PaijnoHasnbHbIe BEIpaKeHUs U UX rpeoOpa3oBaHUe.

YpaBHeHUs1 ¥ HepaBeHCTBaY paBHeHUsI U HePaBeHCTBa

KBazspaTHOoe ypaBHeHHe, ¢opMy/aa KOpHel KBaJipaTHOTO YpaBHEHUS.
Teopema Buera. PemeHve ypaBHeHUM, CBOJAIIUXCA K JIMHEMHBIM U
KBa/IpaTHBIM. [IpocTeiiiiiie 1poOHO-paIjiOHa bHbIE YPaBHEHHUS.

I'pacduueckasi uHTepripeTaldss ypaBHEHWW C [IByMsl TepeMeHHbIMU U
CUCTeM JIMHeWHbIX YpaBHEHUW C JBYyMsl TepeMeHHbIMU. [IpuvMephl pellieHus
CUCTEeM HeJIMHeUHbIX YpaBHEeHUM C ByMsI TlepeMeHHbIMM.

PeliieHre TeKCTOBBIX 3a/jau ajireOpanyeckuM Criocobom.

YucnoBble HepaBeHCTBAa M UX CBoicTBa. HepaBeHCTBO € oOfHOMU
repeMeHHOW. PaBHOCU/IBHOCTh HepaBeHCTB. JIMHeliHble HEpABEHCTBA C OJHOU
rnepemeHHOU. CHUCTEMBI TMHEUHBIX HEPABEHCTB C OJIHOU MePeMEeHHOM.

OYyHKINM D YHKIUA

[Moustve QyHkuyuu. O6MacTb ompefeneHds WU MHOXECTBO 3HaueHUi
¢yskun. CriocoObI 3aiaHus QyHKIUH.

I'padvik pyHkimu. UteHue cBolcTB yHKUMU MO e€ rpaduky. ITpumepbl
rpa@ukoB yHKLIUM, OTPaKarollUX peasbHble MPOLeCChI.

@OyHKIMY, OIMMCHIBAIOIME TPAMYIO W O0paTHYIO IPOIMOPIMOHAIbHbIE

3aBUCUMOCTH, WX rpaduku. ®yHKuuu y = x2, y = X3, y = Vx, y=|x|.
['pacdrueckoe pelieHre ypaBHeHHH U CUCTEM YpaBHEHUM.
9 KJ/IACC

Yucsia ¥ BBIYUC/ICHUSA

PaioHanbHble  4uC/la, UMppalMOHA/IbHbIe  UMC/a, KOHEeUHble U
OeckoHeuHble JecITHYHble ApOoO0H. MHOXKeCTBO JeHCTBUTENbHBIX UHCEI,
JIeHiCTBUTE/IbHBIE UHCAa KaK OeCKOHeuHble [JeCATUYHbIe ApoOH. B3auMHO



OZIHO3HAUHOE COOTBETCTBUE MEXK/Iy MHOXKECTBOM [I€MCTBUTE/IbHBIX UYHCET U
KOODPZWHATHOM MPSIMOU.

CpaBHeHUE [IeHCTBUTE/ILHBIX UKCeNT, apupMeTHUecKue [eHCTBUSI C
JeUCTBUTEIbHBIMU UHC/IAMU.

Pa3mepbl OOBEKTOB OKPY)KAIOIIEr0 MUpA, /[JIUTEJLHOCTh TIPOLIECCOB B
OKPY’KaIOIT[eM MHUpe.

[Tpub/MKEHHOE  3HAUE€HWE  BEJIMUMHBI, TOYHOCTh  TPUO/IMKEHUSI.
OxkpyrieHue urces. I[IpUKKUKa U OljeHKa Pe3y/IbTaTOB BhIUUCTEHUM.

YpaBHeHuUs U HEPAaBeHCTBA

JIuHeliHOe ypaBHeHUe. PellleHre ypaBHEHUM, CBOJSIINXCS K JIMHEHHBIM.

KBazipaTHOoe  ypaBHeHHWe. PellleHWe  yYpaBHEHWM, CBOZSIIUXCS K
KBaZIpaTHbIM. BUWKBa/ipaTHOe YypaBHeHWe. IIpuMepbl pelleHus ypaBHEeHUH
TpeThel ¥ UeTBEPTON CTeTeHel pa3ioKeHrueM Ha MHOXKUTEJTH.

PemieHue [poOHO-paI[UOHA/TBHBIX YPaBHEHHN. PellleHre TEKCTOBBIX 3a7iay
anrebpanvyecKM MeTO/IOM.

YpaBHeHue C iByMs [IePEMEHHbIMY 1 ero rpaduk. Peienue cuctem gByx
IMHEWHBIX YDAaBHEHUA C [BYMs TepeMeHHbIMU. PelleHue cuctem JByX
YDaBHEHUWM, OFHO W3 KOTOPBIX JIMHEWHOEe, a [pyroe — BTOPOWM CTeTeHH.
I'pacdrueckast HHTEpPIPeTALUsl CUCTEMbI YDAaBHEHUU C IByMsI TTePEMEHHBIMHU.

PerrieHrie TEKCTOBBIX 3aZiau a/redpandyeckKrM CITOCOO0M.

Yuc/ioBble HepaBeHCTBA U UX CBOMCTBA.

PellieHue JTMHEHHBIX HEPABEHCTB C OJIHOM TiepeMeHHOU. PelieHre cuctem
JIMHEMHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBa/paTHble HEPaBEHCTBA.
I'pacdrueckas MHTEpIpeTaldsi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMs
TiepeMeHHBIMHU.

OYHKINN D YHKIUA

KBagpatuuHasi ¢pyHKIMs, eé rpaduK U cBoricTBa. [lapabosa, KoOopAuHAThI
BepIIMHABI MTapabosibl, 0Cb CUMMETPHH T1apadoJIbl.

I'paduku QyHKumii: y = kx, y =kx + b,y =k/x, y =x3,y =Vx,y = [x| , u
VX CBOMUCTBA.

UucnoBele moc/aefoBaTe/IbHOCTUUMC/I0BbIE TOC/I€J0BaTe/IbHOCTH M
Nporpeccuv

[ToHsiTME YMCIOBOM MOC/AE[0BATE/IbLHOCTH. 3a/laHue MOoC/e0BaTebHOCTH
pPeKyppPeHTHOM (OpMy/IoW U (hOPMYJION N-ro usieHa.

ApudmeTtrueckass ¥ reomeTpraueckas rporpeccur. @opMysibl n-ro ujaeHa
apu(pMeTUUYeCKOM U reOMeTPUUeCKOW MPOrpeccuii, CyMMbI TTEPBBIX N YJIEHOB.

V306pakeHre ujeHOB apudMeTUUeCKOl ¥ TeOMeTpPHUUeCKOM Mporpeccuid
TOYKaMH Ha KOOPAWHATHOM TIJIOCKOCTH. JIMHEUHBIM Y SKCITIOHEHI[MA/IbHBIM POCT.
C/10KHBI€ TIPOLIeHTHI.



INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOEHUsS TIPOTpaMMbl yueOGHOTO Kypca
«Anrebpa» XapaKTepH3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAaHUE:

MpOSIBJIGHWEM WHTepeca K TMPOLLIOMY U HACTOSIEMY POCCUMCKOU
MaTeMaTUKW, LIeHHOCTHbIM OTHOILIEHWeM K [IOCTH)KeHUSIM POCCUMCKUX
MaTeMaTUKOB U POCCUMCKOW MaTeMaTUUYeCKOW IIKOJIbI, K UC0J/Ib30BaHUI0 3TUX
JIOCTV)KEeHUU B APYTUX HayKax M MPUKJIaJHbIX c(epax;

2) rpa)X/iaHCKoe M IYXOBHO-HPABCTBEHHOE BOCIUTaHHe:

TOTOBHOCTBIO K BBLITIOJTHEHWIO 00S13aHHOCTeN TpakaHWHA W peayd3aliu
ero mpaB, TpeACTaB/eHHEM O MaTeMaTUYeCKUX OCHOBaX (DyHKIIMOHUPOBAHUS
pPa3MUHBIX  CTPYKTYp, SIBJIEHWH, TIPOL[eAyp TPakJaHCKOTO 0OIecTBa
(HaripuMep, BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO ITUUECKUX
rnpobsieM, CBs3aHHBIX C MPAKTUYECKUM TPHMEHEeHUWeM [JOCTW)KEHUM HayKw,
OCO3HaHHWEM Ba)XKHOCTU MOPAJbHO-3TUUECKUX TPUHLIUIOB B JesiTeJTbHOCTH
YU€HOr0;

3) TPyAOBOe BOCIIUTAHMe:

YCTaHOBKOW Ha AaKTHMBHOE yyaCTHe B pelleHWd TMpakKTU4YecKuX 3a/au
MaTeMaTH4eCcKOl HarpaB/IeHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTH4ecKoro
o0pa3oBaHust Ha MPOTSHKEHUU BCEH XKU3HH /151 YCIIeIHOW NPO(eCcCHOHaNbHOM
JIeATeNIbHOCTU U Pa3sBUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BbIOOPOM U
TOCTPOEHWEM WH/UBUYaTbHOW TpAeKTOPHUH 00pa30BaHUSI U KU3HEHHBIX
TIJIAaHOB C YYETOM JIMUHBIX UHTEPECOB U 00II[eCTBEHHBIX MTOTPeOHOCTel;

4) 3cTeTHYeCcKoe BOCITUTaHUe:

COCOOHOCTBIO K SMOI[MOHABHOMY M 3CTETHUECKOMY BOCIIPUSITHIO
MaTeMaTUUeCKUX OOBEKTOB, 3ajiau, PeIeHWM, pacCyXAeHHH, YMeHUIO BUETh
MaTeMaTU4eCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAyYHOr'0 MO3HAHMS:

OpUeHTalMeld B [eATeJIbHOCTU Ha COBPEMEHHYI CUCTEMY HayuHbIX
Tpe/iCTaB/eHn i 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Ue/IOBEKa, PUPO/IbI
1 o0IjecTBa, MOHUMAHUEM MaTeMaTUUeCKOM HayKH Kak c(ephl uesioBeuecKoi
AEsITe/IbHOCTH, ITAroB e€ PasBUTHs ¥ 3HAYUMOCTH 151 Pa3BUTHS LIUBUIH3ALUH,
OB/laIecHUeM SI3bIKOM MaTeMaTHKM W MaTeMaTU4YeCKOW KyJbTypOW Kak
CpPeICTBOM  TIO3HAaHUSI MHUpa, OBJIaJICHUEM TIPDOCTEMIIIMMU  HaBbIKaMHU
HCCJIe[I0OBaTe/IbCKOU [esiTeTbHOCTH;

6) ¢dusuueckoe BocnuTaHue, (JOpMHpPOBaHUE KY/ILTYPbI 3A0POBbsl U
IMOI[HOHA/IGHOTO 0/1arono/Iyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTH4YeCKue 3HaHWsS B MHTepecax CBOEro
3[JOpPOBBS, BeJeHHWS 3/0poBoro oOpa3a JKM3HH (370pOBOe  IUTaHUe,
cbamaHCUpPOBaHHBI PEXWM 3aHATUNA W OTAbIXa, Ppery/spHas Gu3nueckas
aKTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKa pedieKCUM, TIPU3HAHUEM CBOEro
TIpaBa Ha OMIMOKY W TaKOT'O >Ke TpaBa JIPyroro ueaoBeKa;

7) 3K0/I0TNYeCcKOoe BOCITUTAHMe:

OpUeHTallMeld Ha NpUMEeHeHWe MaTeMaTUYeCKUX 3HaHWUW [JIs1 pelleHUs
3a7a4 B 00/1aCTH COXPAaHHOCTH OKPY>Karoll[el Ccpe/ibl, T/TAHUPOBAHMS TIOCTYTIKOB



1 OLIEHKHM UX BO3MOXKHBIX TOC/IE/ICTBHH /IS OKPY>KaroLed Cpefibl, 0CO3HAHHEM
ry100a/IbHOTO XapaKTepa KO0JIOTHUeCKUX Mpob/ieM U MmyTel UX pelieHus;

8) apganTanusa K M3MEHAWIMMCH YCIOBHAM COLHA/JIBHOH WM
NPUPOAHOH Cpe/bI:

TOTOBHOCTBIO K [IeUCTBUSIM B YCJIOBUSIX HEOIpeZeéHHOCTH, MOBBILLIEHUIO
YPOBHS CBOEW KOMIETEHTHOCTHU uepe3 MPaKTUYeCKy [eATe/bHOCTb, B TOM
ylic/e yMeHHe YUWThCS Y [JPYTUX Jofied, mpuobperath B COBMECTHOU
JlessiTe/TbHOCTU HOBbIE 3HAaHWS, HaBbIKM U KOMIETEHLIMU U3 OMbITa JPYIUX;

HeoOX0UMOCTEI0O B (DOPMUDOBAaHMM HOBBIX 3HaHUM, B TOM UHCJIe
dbopmynpoBaTh Wzeu, TIOHSATHS, TUMOTe3bl 00 00BbeKTax U SIBJIEHUSX, B TOM
yKC/ie paHee HEW3BECTHBIX, OCO3HABaTh JAe(UIUTHI COOCTBEHHBIX 3HAHWM U
KOMITeTEHTHOCTEM, MJIaHUPOBaTh CBOE pa3BUTHE;

CII0COOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYaldi0, BOCIPHHUMATh
CTPECCOBYH0 CHUTYalMI0 KaK BbI30B, TpeOyrOIIUi KOHTPMEp, KOPPEeKTUPOBAaTh
MpUHUMaeMble pelleHusl U JeNCTBUsA, (hOPMYJIMPOBaTh U OLIEHWBAaTh PHUCKHU U
MOCJIe/ICTBUS, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJ/IBTATbBI

Ilo3HaBaTe/bHBbIE YHuBepCd/IbHbIE y‘-IEﬁHI)Ie AEﬁCTBHﬂ

Bba3oBble jioruueckue AeiiCTBUA:

* BBISIB/IATh M XapakTepu30BaTh CyLL|eCTBEHHBIe TIPU3HAKU
MaTeMaTH4eCKUX OOBeKTOB, TIOHSITHM, OTHOLIEHUN MeXIY TIOHSATUSIMU,
(hopMynMpoBaTth orpezeneHus MOHATHUM, yCTaHaB/IUBaTh
CyILIleCTBeHHbIN MPU3HAK K/lacCU(UKALK, OCHOBAHUS AJisi 0000IIeHus
Y CPaBHEHUSI, KpUTEPUU TTPOBOMMOrO aHa/IN3a;

e BOCIPUHUMAThH, (OPMY/IUPOBaTh U TPeoOpa30BBIBATh CY’KIEHUS:
yTBep/WTe/IbHbIe U OTpUIlaTe/bHbIe, eJUHUUHbIe, YaCTHbIe U 0OIIUe,
YCJIOBHBIE;

e BBIIBIATH MaTeMaTHYeCKMe 3aKOHOMEPDHOCTH, B3aWMOCBSI3U U
npoTUBOpeunsi B (hakTaX, JaHHbIX, HaOMIOAEHUSIX U YTBEPKAEHUSX,
npejjiaraTb ~ KpUTEPUU [/l BbIABJIEHWS  3aKOHOMEpDHOCTEM U
MIPOTUBOPEYNH;

e JleslaThb BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JeNYKTUBHBIX U
VH/YKTUBHBIX YMO3aK/IFOUeHHU, YMO3aK/IFOUeHUH 10 aHaJIOTUH;

e pa30bupaTthb Z0Ka3aTesbCTBA MaTeMaTUUECKUX yTBepXKeHUI (HpHMbIe 17|

oT HpOTI/IBHOFO) s MMpOBOAUTHL CaMOCTOATe/IbHO HeC/I0>XHbIe
A40Ka3dTe/IbCTBd MaTeMdTH4YeCKH1X (baKTOB s BBICTDAMBATH
dPTrYMEHTAlHUIo, MMpUBOAUTDH IMPpUMEPHI n KOHTPIIPUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PaCCYKAEHUS;

e BBIOMpaTh CrIOCOO pelieHust yueOHOU 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIlleHNs], BbIOMpaTh Haubosiee MOAXOASAIINNA C YUYETOM
CaMOCTOSITE/ILHO BbI/IE/IEHHbIX KDUTEPHUEB).

Ba3oBble HCC/1ej0BaTeIbCKHE 1eHiCTBHA:

e WUCIMOJIb30BaTh  BOMPOCHI  KAaK  HCC/IE/IOBATEIbCKUN  MHCTPYMEHT
MO3HaHWsA, (HOPMY/IMPOBaTh BOIPOCHI, (UKCHUPYIOIHE TIPOTUBOPEUHE,
npo0sieMy, CaMOCTOSITE/IbHO yCTaHaBIMBaTb WCKOMOe U [JJAHHOE,
(bopMHpOBaTh TUIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3UILINI0, MHEHHUE;

e TIPOBOAUTH TIO0 CAMOCTOSITEIbHO COCTaBJI€HHOMY IJIaHy HeCI0XKHBIN
SKCIIeprMeHT,  He0OJ/bIlIoe  WCCIe[joBaHHE 10  YCTaHOBJIEHUIO



ocobeHHOCTeM MaremMaTU4yeckoro 00OBeKTa, 3aBUCUMOCTeN 00BEKTOB
MeXy co0o;

CaMOCTOSITeJTbHO  (hOpMY/IMPOBaTh  0000IIEeHHsT U BBIBOZABI  I10
pe3y/bTaTaM TIPOBeEHHOT0 HAOMIO/IeHUs], UCCIeJOBaHUsl, OL[eHUBATh
JIOCTOBEPHOCTh MOYUYeHHBIX Pe3y/IbTaTOB, BEIBOJOB 1 0000ITeHHI;
TIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE TPOIL[eCCa, a TaKKe BbIJBUTaTh
TIPe/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISITb HEJOCTAaTOYHOCTh U M30BITOYHOCTH WHGMOpPMAIUH, AAHHBIX,
HEOOXOUMBIX /ISl pellieHHs 3a/1aum;

BbIOMpaTh, AaHAIU3UPOBATb, CHCTEMATU3WPOBAaTh U WHTEPIPETHPOBAThH
HMHGOPMAI[HIO Pa3/TMUHBIX BUZOB U (hOPM TTIpe/ICTaB/IeHMUS;

BbIOMpaTh (OpMy TMpezcTaB/ieHUs] WH(POPMAMM ¥ W/UTFOCTPHUPOBATh
pelllaemMble 3aZlaud CXeMaMH, [JuarpaMMaMi, WHOM rpadukoid U uX
KOMOWHALIUSIMU;

OlLIeHMBAaTh HAJEKHOCTh WHGMOPMAIUH TI0 KPUTEPHSM, TIPe/I0KeHHbIM
yuuTesIeM Ui ChOpMyTMPOBaHHBIM CaMOCTOSITE/TEHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBepPCA/IbHbIE y‘-lEGHI:Ie }Z[EﬁCTBI/lHI

BOCIIPUHUMAThL W (OPMYJUPOBATh CYXKAEHHWS B COOTBETCTBUM C
YC/IOBUSIMA U LIeJIAIMU OOIIeHUs], $ICHO, TOUHO, IPaMOTHO BBIPaXKaTh
CBOIO TOUKY 3DEHUSI B YCTHBIX M THUCbMEHHBIX TEKCTaX, /aBaTh
TIOSICHEHUSI TI0 XO/y pellleHusi 3a/jaud, KOMMEHTHUPOBATh IMOJTyUeHHbBIN
pe3yJibTar;

B XOZle 0OCYXX/IeHUWs 3a/laBaTh BOIPOCHI TIO CYIIIECTBY 00CYy>KZaeMoi
TeMbI, MPO0OJIEMBI, PeIllaeMOl 3aflaul, BHICKAa3bIBaTh U/IEH, Halle/IeHHbIE
Ha TIOMCK PEIIeHUs], COTOCTAB/STh CBOM CYXKIEHUSI C CY>KAEHUSIMU
OPYTUX YYaCTHWKOB JMajora, OOHapy>KWBaTh pa3iiuve U CXOZCTBO
MO3WLMK, B KOPpPEKTHOM (opMe (OpPMYJMPOBaTh pa3HOIJ/IACHUS, CBOU
BO3pa)KeHMUS;

NPe/ICTaB/ISATh ~ pe3y/bTaThl  PeIleHHs]  3aflaud, SKCIEePUMEHTA,
UCC/Ie[IOBAaHUs], TPOEKTa, CAMOCTOSTEJILHO  BbIOMpAaTh  (popmat
BBICTYTUIEHUSI C YYETOM 3a/lad TIPe3eHTAalluM U 0CODEeHHOCTeH
ayIUTOPUY;

MOHWUMATh U WCIO/b30BaTh  TMPEMMYIECTBA  KOMaHJHOW WU
WH/IUBU/Iya/TbHOW pabOThI MPH pelleHnH yueOHBIX MaTeMaTU4eCKUX
3a71ay;

NpUHUMAaTh  1[elb  COBMECTHOM  JIeATeJIbHOCTH,  TUIAaHUPOBATb
OpraHU3al[ii0 COBMECTHOW paboThl, pacrpefensTb Buibl paboT,
JOrOBapHBaThCsl, 00CYKJaTh MPOIeCC U pe3y/ibTaT paboThl, 060011aTh
MHEHUST HeCKOJTbKUX JIIO/IeH;

y4acTBOBAaTh B TPYMIOBBIX (Gopmax paboTel (00CyxaeHusi, oOMeH
MHEHUSIMHA, MO3TOBbIe IITYPMBI W JpYTHe), BbIl'IO]'IHHTb CBOIO YacTb
paboTbl M KOODAMHMPOBATh CBOM [EHCTBUS C [JDYTUMH UIeHaMM
KOMaH/Ibl, OLIeHMBaTh KaueCTBO CBOETO BK/IaJa B OOIM MPOAYKT MO
KpUTEpUsM, CHOPMY/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/I€HCTBYSI.

PeryisaTuBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA
Camoopranuszanus:

CaMOCTOSITeJTbHO COCTaB/ISITh IUIaH, aJrOPUTM pelLleHds 3ajauu (Wav
ero 4Yactb), BbIOMpaThb CMOCOO pelieHuss C Y4YETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTeM, apryMeHTHpOBaTb U
KOPPEeKTHPOBATh BapUAaHTHI PelLleHHUH C yU6TOM HOBOU MH(OPMALIUH.



CaMOKOHTPO/1b, SMOIMOHA/IbHBIA UHTE/IJIeKT:

e B/IafeTh crocobaMy CaMOTIPOBEPKH, CAMOKOHTPO/S TIporiecca M
pe3y/bTaTa pelleHrs MaTeMaThUueCKOU 3a/jaui;

e TIpeABUJETb TPYJHOCTH, KOTOPble MOTYT BO3HUKHYTh TpH pelleHUU
33/laud, BHOCUTh KODPEKTHBBI B [IeITeJIbHOCTh Ha OCHOBE HOBBIX
00CTOATeNLCTB, Hal/IeHHBIX OITMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;

e OLIeHMBaThb COOTBETCTBHE pe3y/ibTaTa [AesiTe/lbHOCTHU T[OCTaB/JIeHHOU
e W yC/JOBUSIM, OOBSICHATb MPUUUHBI  [TOCTVIKEHUS WU
HEJIOCTWDKEHUsT  11eJId, HaxOAuTh  OMIMOKYy, /aBaTb  OLIEHKY
NIPUOOPETEHHOMY OITBITY.

INPEAMETHBIE PE3YJ/IBTATHI

K koHIly oOyueHuss B 7 Kjiacce OOYUarOI[UICSA TOMYUUT C/IAYIOIIHE
TIpe/IMETHbIE Pe3y/IbTaThl:

Yucia v BBIYHC/IEHHS

BBINOJHSATE, COUYeTasi YCTHbIE U MAChMEHHbIE TIPUEMBI, apupMeTHUeCKUe
JEeUCTBUS C paljMOHaIbHBIMU YHC/IaMH.

HaXogWTh 3HaueHUsl YMC/IOBBIX BBIDOKEHWH, NPUMEHATh Pa3HOOOpa3sHble
CriocoObl W TIPUEMBI  BBIUMC/IEHUST 3HAUeHWH [JpOOHBIX  BBIPAKEHUH,
co/ieprKall[uX 0OBIKHOBEHHBIE U IECITUYHBIE APOOH.

[TepexouTh OT OHOM (hOPMBI 3aMKCH YUCES K JIPYTol (1TpeoOpa3oBbIBaTh
JEeCATUUHYI0 [po0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUUHYIO, B
YaCTHOCTU B OECKOHEUHYIO JIeCATUUHYIO POOD).

CpaBHUBATh U yMOPSAZ0YMBATh PallMOHAIbLHBIE UHCIA.

OKpyI/4Th ymnca.

BBINOHATE TMPUKUIKY W OLIEHKY Ppe3yJ/ibTaTa BbIUMC/IEHUH, OLIEHKY
3HAUEHWN UKMC/IOBBIX BBIDAKEHUH. BBITIOMHATE AEHUCTBUS CO CTETEHSMU C
HaTypa/IbHBIMU MOKA3aTeJISIMHU.

[IpUMeHsITh ~ TIPU3HAKU  [JIEIMMOCTH, pA3/iOKEHWe Ha  MHOXKUTEH
HaTypasbHBIX YKCE]T.

PellaTh NMPaKTUKO-OPUEHTUPOBAHHbBIE 3a/laul, CBSI3aHHbIE C OTHOLIEHHEM
BeJIMUMH, TIPOTIOPIIMOHA/IBHOCTBIO BEJIMUMH, TIPOLIEHTaMH, WHTEPIPEeTHPOBATh
pe3y/bTaThl peIleHusl 3aJau C Y4YETOM OrPaHWYEeHHH, CBSI3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAeMbIX 00BHEKTOB.

Anredpanyeckue BbIP)KEHHS

Wcronb30BaTh  anrebpanyvyeckyd  TEPMUHOJIOTUIO U CHMBOJIMKY,
TIPUMEHSTH e€ B MPOL[eCCe OCBOEHUS yueOHOro MaTepuania.

HaxoauTh 3HaueHUsi OYKBEHHBIX BBIDAKEHUM TIPU 3a/][aHHBIX 3HAUEHUSX
TiepeMeHHBbIX.

BbIMOMHATE  TIpeoOpa30oBaHUs  1I€IOTO  BbIDAKEHWs B MHOTOWIEH
TIpUBe/IEHUeM TIOZ00HBIX C/IaraeMbIX, PACKPBHITHEM CKOOOK.

BBIMOHATE YMHOXKEHWE OJHOWIEHa Ha MHOTOU/IEH W MHOTOU/IeHa Ha
MHOTOUJIEH, TIPUMEHSITh (POPMYJIbI KBaZipaTa CyMMBbI M KBaZipaTa Pa3HOCTH.

OCy1IeCcTBSTh pPa3/ioKeHHe MHOTOUJIEHOB Ha MHOXXHUTEIH C TIOMOIIIbIO
BbIHECEHUS] 3a CKOOKM OOIIero MHOXWTeJIsl, TPYIIUPOBKU CJ/laraeMblX,
nipuMeHeHUs! (POPMY/T COKPAIIEHHOTO YMHOXKEHUSI.

ITpumensaTs npeoOpasoBaHUs MHOTOUIEHOB [/11 PELIEHHUs Da3/MUHbIX
3a/1a4 M3 MaTeMaTHKH, CMEXKHBIX MIPE/IMETOB, U3 PeAIbHOU MPAKTHKH.

Wcronp30BaTh CBOWCTBA CTereHel C HATypa/lbHBIMU TMOKA3aTessIMU ISt
1peoOpa3oBaHysl BLIPAKEHUM.



YpaBHeHus 1 HepaBeHCTBa

PeraTe /MHelHbIe ypaBHEHUSI C OJHOM NepeMeHHOU, MPUMeHsIs MpaBu/a
repexoZia OT HWCXOJHOIO YypaBHEHUSI K PaBHOCWIbHOMY emy. [IpoBepsTs,
SIBJISIETCS JIX YUCJIO KOPHEM YPaBHEHUSI.

[TpumeHsTh rparueckrie MeTOAbI MPY PeLleHUY JIMHEeWHbIX YPaBHEHUN U
VX CUCTEM.

[Togbupath MpUMephl Tap uuWCesi, SIB/SIOIIMXCS pellleHHueM JIMHeHHOTO
yPaBHEHMS C IBYMS [IepeMeHHbIMHU.

CTpouTb B KOOpPAMHATHOW IUIOCKOCTH IpayK JIMHEMHOrO YpaBHEHUS C
[IByMsI TlepeMeHHbIMHU, MOJIb3YsICh TpaUKoM, MPUBOAUTHL MPUMEPHI peIleHUs
ypaBHEHMUS.

PemaTe crcTeMsbl ByX JIMHEWHBIX YPaBHEHUW C [ABYMs NlepeMEHHBIMH, B
TOM 4HCJIe TpaUuecKH.

CocTaBnsTh W pellaTh JIMHEWHOe ypaBHEHHWE WIA CUCTEMY JIMHEUHBIX
yPaBHEHMM TI0 YCJIOBUIO 3a/laud, WHTEpPIpPeTUpOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lau¥ NT0JIyYeHHbIA pe3ybTar.

DyHKIMHA

N300pakaTh Ha KOOpDAWHATHOW TIPSMOM TOUKH, COOTBETCTBYHOL[HE
3a/laHHbIM KOOpJWHATaM, JIyud, OTPe3KW, UHTepBasibl, 3alyCbIBaTh UMC/IOBbIE
TIPOMEXKYTKH Ha a/reOpanyeckoM si3bIKe.

OTmeuyaTb B  KOODJWHAaTHOM IIJIOCKOCTU TOYKHA IO  3a/laHHbIM
KOOpJMHATaM, CTPOWUTb TpaUKh JIMHEeWHbIX QYHKuH. CTpouth rpapuk
dyHKipm y = [x|.

OnuceiBaTe C MNOMOLIBI0 (YHKLUMKA M3BECTHbIE 3aBUCUMOCTA MEXAY
BeJIMUYMHAMU: CKOPOCTb, BpeMs, PacCTOsIHWE, LieHa, KOJMYEeCTBO, CTOMMOCTB,
MIPOM3BO/IUTE/ILHOCTD, BpeMsi, 00bEM pabOoThI.

HaxouTb 3HaueHre (DyHKLMU 110 3HAUEHHIO e€ apryMeHTa.

[Tonumathb rpaduueckuii criocod mpejcTaBIeHUs U aHa/M3a UHPOPMaLWy,
V3BJIeKaTb W MWHTEPIpPeTHpPOBaTh MWH(POPMALMI0 M3 TpapUKOB peabHbIX
TMPOLIECCOB U 3aBUCUMOCTEM.

K koHIily obyueHusi B 8 kjiacce 0oOyYarOL[UICS TIOMYUYUT CreyroLue
rpeIMeTHbIE Pe3yJbTaThl:

Ymncia v BbIYMC/IEHUS

Vicrionb30BaTh HavasbHbIE MPeJCTaBAEHUSI O MHOXKECTBE [JeMCTBUTETbHBIX
yrcen JJid  CpaBHeHWs, OKDYIJIEHWSI U BBIUMC/IEHWH, u300paxkaTb
JleHICTBUTE/IbHbIE UKC/la TOYKAMU Ha KOOPAWHATHOM TIPSIMOU.

[TpumeHsTE TIOHATHE apU(PMETHUeCKOr0 KBaJpaTHOrO KOPHS, HaxXOJWThb
KBa/[paTHbIe KOPHU, UCIIOJIb3Ys MPHU HEOOXOAUMOCTU Ka/IbKYJISITOP, BBITIOTHSITD
ripeobpa3oBaHusl BBIDAKEHUM, COZEPKallMX KBaJpaTHble KOPHH, HUCIIOMb3Ys
CBOMCTBA KOPDHEM.

W cnonb3oBaTh 3armuck 60JBIIUX U MaJTbIX UYKCeJT C TIOMOIIIBIO [IeCITUYHBIX
npobeit 1 crerneHeit uncia 10.

Anredépanuyeckue BbIpa)KeHHS

[IpumeHSITb TIOHSTHME CTeNeHW C LeJbIM T0Ka3aTejeM, BBINOJIHATh
ripeobpa30BaHus BIPAYKEHUM, COJIeprKallliX CTereHH C Lie/IbIM IToKa3aTesieM.

BBIMO/THATE TOX/[eCTBeHHbIe TTpeobpa30BaHus PAalMOHAbHBIX BhIPayKeHUMH
Ha OCHOBe TIPaBW/I IeMCTBUI Ha/l MHOTOWIeHAMU U ajreOpanyeCcKUMU APOOsMHU.

PackagpiBaTh KBaIpaTHBIM TPEXU/IEH HA MHOXKUATEJTH.

[TpuMeHsTH MpeoOpa30BaHUsI BBIPDA’KEHUM [I/Is PellleHrsl pa3/IuyHbIX 3a/1a4
Y3 MaTeMaTUKH, CMeXXHbBIX TIPeIMeTOB, U3 peabHOU MPaKTUKU.

YpaBHeHus u HepaBeHCTBa



Pemath ivHeliHble, KBaJjpaTHble YpaBHEHUsI U pallMOHa/IbHbIe ypaBHEHUS,
CBOJALLMECS K HUM, CUCTEMBI IBYX YPaBHEHUM C IBYMsI lepeMeHHbIMHU.

[TpoBOAUTB MpOCTENIIIME UCC/Ie[J0BAHNS YPAaBHEHUM U CUCTEM ypaBHEHUH,
B TOM UuC/ie C TIpUMeHeHreM Trpaduyeckux MpejcTaBaeHU (yCTaHaB/IMBaTh,
VMeeT /M ypaBHeHWe WIM CUCTeMa YpaBHEHWil pellleHHusl, eC/d HUMeeT, TO
CKOJTbKO, U TIpOYee).

[TepexoauThb OT Cr0BecHOU (hOPMYIMPOBKH 3aZlauM K eé anreOpandeckoit
MOJileIi C TIOMOLIbK) COCTaB/€HUs] YpaBHEHUsS] WIM CUCTEMbl ypaBHEHUH,
VHTEepPIIpeTUpOBaTh B COOTBETCTBMM C KOHTEKCTOM 3aJaud MOJTy4YeHHbIN
pe3yJbTar.

[TpriMeHATb CBOWCTBA UMC/IOBbIX HEPABEHCTB [Jisi CPaBHEHUS, OLIeHKH,
pelliaTh JMHENHble HePABEHCTBA C OJHOW MepeMeHHOW M UX CUCTeMbl, /1aBaTb
rpauuecKyr0 WUTFOCTPALMI0 MHOJKeCTBA pelleHWM HepaBeHCTBA, CUCTEMBI
HepaBeHCTB.

DyHKIMHA

[ToHMMaTh Y MCI0/1b30BaTh (PYHKLIMOHA/IbHBIE TIOHSATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYeCKre 0003HaueHHs1), OTpe/iesisiTh 3HaueHre (YHKIUU T10 3HAUeHUIO
apryMeHTa, Oripe/ie/isiTh CBOWCTBA (DYHKLMY 10 eé rpaduKy.

CtpouTh rpadvKu 37ieMeHTapHbIX PYHKLIUM BU/A:

y =k/x, y =x2,y =x3,y = [x|, y = VX, ONUCLIBaTb CBOICTBA YNC/IOBOM
byHKLUMY 110 e€ rpaduKy.

K xonily obyueHuss B 9 ksacce oOydYarOIMMCS TIOMYUYUT CAeAyIOIIye
ripeIMeTHbIe pe3y/bTaThl:

Yuc/ia ¥ BBIYKC/IEHUA

CpaBHMBATh U YIOPS{0UMBATE PALHOHA/IbHBIE U MPPALOHA/IbHBIE YHCIIA.

BBINO/HATE  apu(MeTHyeckre [eWCTBHS C PALMOHATbHBIMU YHC/IAMH,
coueTasi YCTHble U TIMCbMEHHble TIPUEMBI, BBITIONIHATh BBIUYMC/IEHUS C
VppalLMOHabHBIMUA YMC/IaMHU.

HaxoauTb 3HaueHUsi CTereHel C 1ieJIbIMM TIOKa3aTe/siMd M KOpHeH,
BBIUMCJISITH 3HAUEHUST YUC/IOBBIX BbIPDAYKEHUM.

OKpyr/iiTh /IeiCTBUTE/IbHbIE UMCJIA, BBITIOJHATh MPUKUJKY pe3yJbTaTa
BBIUMC/IEHUH, OL[€HKY UHCJIOBBIX BhIPa’KEHU.

YpaBHeHus U HepaBeHCTBA

Pemiath nvHelHbIe U KBaZipaTHble YpaBHeHUs, ypaBHeHUs], CBOSAIIMECS K
HUM, MpocTeliie [poOHO-paliOHa/IbHbIe YPaBHEHMS.

PertiaTh cUCTeMbI /IBYX JIMHEWHBIX YpPaBHEHWM C JBYMs TlepeMeHHBLIMHU U
CUCTeMbl [JBYX YypaBHeHU, B KOTOPbIX OJHO ypaBHeHUWe He SIBJSETCS
JTUHEWHBIM.

PerlaTh TEKCTOBble 3a/laud ajrebpanyeckiM CIOCOOOM C TIOMOII[bIO
COCTaB/ieHUs] ypaBHeHHsI WIA CUCTeMbl [JBYyX YpaBHEHUM C [ByMs
repeMeHHBIMH.

[TpoBoUThH MpOCTENIIINE UCCIeJOBaHHSI YPaBHEHUM U CUCTEM YpaBHEHUM,
B TOM YMCJIe C TIpUMEHeHVeM rpauuecKux MpejcTaBieHuM (yCTaHaB/IMBaTh,
vMeeT /M ypaBHeHWe WIM CUCTeMa YypaBHEHWl pellleHHsl, eC/d HUMeeT, TO
CKOJIbKO, U TIpoYee).

Pemiath /MHeliHble HepaBeHCTBA, KBa/lpaTHble HepaBeHCTBa, U300pakaTh
pellleHre HePABEHCTB Ha YKMC/IOBOM TMPSIMOM, 3alKChIBaTh PeLleHre C MOMOLLbIO
CUMBOJIOB.



Pematb cUCTeMbl JIMHEMHBIX HEpPaBEeHCTB, CHCTEMbl HepPaBeHCTB,
BK/IFOUAIOLI[Me KBaZipaTHOe HepaBeHCTBO, Hu300pa)kaTh pellleHrHe CUCTeMbI
HEpaBeHCTB Ha UMCJOBOM TMPSIMOM, 3amuChiBaTh pelleHWe C TIOMOILbIO
CUMBOJIOB.

Vcnonib30BaTh HEpaBeHCTBA TIPU pellieHrH pa3/inyHbIX 3a/au.

DyHKIMHA

Pacrio3HaBaTh (DyHKLMM HM3yueHHbIX BUJOB. IloKa3bIBaTh CXxeMaTH4YeCKu
pacro/io)keHre Ha KOOP/IMHATHOM TIJIOCKOCTU rpadrKoB GyHKIUM BUja: y = kx,
y=kx+b,y=kx,y=ax2+bx+c,y=x3,y=Vx,y = |X|, B 3aBUCUMOCTH OT

3HaueHu Ko3(PUIMeHTOB, OMUChIBaTh CBOMCTBA (DYHKIIUIA.

CTpoutb 1 n300pa’kaTh CxeMaTUUeCKH TpayKu KBaZipaTUUHBIX (YHKLIWH,
OIKCHIBATh CBOMCTBA KBaJPATUUHBIX (DYHKLMM M0 UX rparKam.

Pacrio3HaBaTh KBaJpaTMUHYI0 (YHKLMIO 10 (opmyJie, TPUBOAUTH
TpUMepbI KBaipaTUYHBIX (DYHKLIMKA U3 peabHOM XU3HU, (PU3UKH, TeOMEeTPUH.

UYuncioBble Noc/1eA0BaTe/IbHOCTH U NPOTrPeCcCUM

Pacrio3HaBaTh apu(p)MeTHUECKyr0 W TeOMEeTPUUYECKYI MNpPOrpecCuyd MpU
pa3HbIX criocobax 3aaHusl.

BBINIO/IHATE  BBIUMC/EHUS C UCHO/Ab30BaHWEM (OpPMY/J N-r0 4YieHa
apu(pMeTUYeCKON U reOMeTPUUeCKOW MPOrpeccuii, CYMMbI TIEPBBIX N UJIEHOB.

N300pakaTh ujleHBbI I0OC/IeA0BaTe/IbHOCTH TOYKAMU Ha KOOPAWHATHOM
TJIOCKOCTH.

PemaTe 3a7iaun, CBA3aHHbIE C YWC/IOBBIMM [10C/I€0BATE/bHOCTSIMU, B TOM
yuC/ie 3ajaud M3 peaslbHOM JKUM3HU (C MCIIO/Ib30BaHUMEM KasbKyJSaTopa,
LM(POBBIX TEXHOJIOTUN).



TEMATHNYECKOE IVIAHUPOBAHUE

7 KITIACC
HauMmenoBaHue KonnuyecTBo uacos
No OnekTpoHHbIe (UG poOBHIe)
pa3fie/ioB U TeM KoHTpo/bHbBIE IIpakTHUecKkue
n/n Bcero oOpa3oBaTe/IbHBIE PecypChI
MpPOrpamMmslI paboThI paboTbI
Uucna u
1 BBIUUC/ICHUS. 75 bubmmoreka LIOK
ParoHanbHbIE https://m.edsoo.ru/7f415b90
yucia
5 Anrebpanueckue 07 bubmmoreka LIOK
BbIpakeHUs https://m.edsoo.ru/7f415b690
3 YpaBHeHuUs U 20 bubmmoreka IIOK
HepaBeHCTBa https://m.edsoo.ru/7f415b90
4 KoopauHats! v 24 bubmmoreka IIOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 6 Bubmoreka LIOK
06006111eH1Ee https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO
YACOB IO 102 0
[MTPOT'PAMME




8 KV/IACC

HauMeHoBaHUue Ko/sinyecTBO yacoB
No OnekTpoHHbIe (UG poOBHIe)
Pa3/ie/iIoB U TeM KoHTpo/bHEBIE IIpakTH4yeckue
n/n Bcero o0pa3oBaTe/IbHBIE PecypChl
NpOorpaMMel padoThI padoThI
Yucna u
bubmioTeka LIOK
1 BbIUKCJIEHUS. 15
https://m.edsoo.ru/7f417af8

KBagpaTHble KOpHU
Yucna u

5 BBIUKC/IEHUS. ; bubmmoreka LIOK
CrerieHs C 1jebIM https://m.edsoo.ru/7f417af8
rokasaresem
Anrebpanueckue

3 BBIP@KEHUS. c 1 bubmoreka IIOK
KBazpaTHbIit https://m.edsoo.ru/7f417af8
TpéxusieH
Anrebpanueckue

4 BbIpayKeHUs. 15 1 Bbubmoteka LIOK
Anrebpanueckasi https://m.edsoo.ru/7f417af8
Zpobb
YpaBHeHus u

c HepaBeHCTBa. 15 1 Bbubmioreka LIOK
KBagpaTHbie https://m.edsoo.ru/7f417af8
ypaBHeHUs

6 YpaBHeHus 1 13 Bbubmoteka LIOK

HEpaBEHCTBaA.

https://m.edsoo.ru/7f417af8




Cucremsl
ypaBHEHUN
YpaBHeHus U
7 HepaBeHCTBa 12 Bubmorexa LOK
P i https://m.edsoo.ru/7f417af8
HepaseHcTBa
8 DyHKLMH. . Bubmioreka LIOK
OCHOBHBIe TTOHATHSA https://m.edsoo.ru/7f417af8
9 OYHKLIUHN. 9 bubnuoreka LIOK
YucoBbie GyHKLIAN https://m.edsoo.ru/7f417af8
10 IToBTOpEHUEe U 6 bubnuoreka LIOK
0600111eHIe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO
YACOB IIO 102

[MTPOI'PAMME




9 K/IACC

Ne | HaumeHoBaHHe KosinuecTBo 4yacoB
OnekTpoHHbIe (UG poBbIe)
n/ pa3ie/I0oB U TeM KoHTpo/1bHBIE IIpakTHyeckue
Bcero o0pa3oBaTe/IbHbIE PeCypPChI
1| NPOrpaMMBblI PadoTHI padoThI
1 Uuca ¥ BBIYUCTIEHUS. 9 bubmioreka LJOK
[eticTBUTETbHBIE UYKC/IA https://m.edsoo.ru/7f419d08
YpaBHeHus U
2 ep aBeHCTBA. Y paBHeHUs 14 1 Bubamorexa LIOK
Hepas ‘I,{ 183 P . https://m.edsoo.ru/7f419d08
C OJJHOU NepeMeHHOM
YpaBHeHUs U
3 P ABeHCTEA. CHeTe 14 1 bubnuoreka IIOK
HepaBeH TUB - HCTEMD https://m.edsoo.ru/7f419d08
ypaBHeHHU
YpaBHeHUS U
4 Hp BOHCTE 16 1 bubmoreka [IOK
CPABEACTRA. https://m.edsoo.ru/7f419d08
HepaseHcTBa
bubmoreka [IOK
> DynKLpm 16 1 https://m.edsoo.ru/7f419d08
6 YucnoBbie 15 i bubmoreka IIOK
T0C/IeI0BaTeTIbHOCTU https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 060OIIIEHHE, 18 ) bubmmoreka LIOK
CcUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 TTPOT'PAMME
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