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IMOSICHUTEJIBHAS 3AIIMCKA

AnreOpa sBIfETCS OJHHUM M3 ONOPHBIX KYPCOB OCHOBHOTO OBIIEro
o0pa3oBaHus: OHa 00eCIeYnBaeT U3yyeHye APYTHX AUCIUIUINH, KAK €CTECTBEHHO-
HaydHOrO, Tak ¥ TyMaHUTApPHOTO IIMKJIOB, €€ OCBOEHHME HEOOXOIUMO ILIS
NPOIOIDKEHHs 00pa30BaHUS ¥ B MIOBCEIHEBHOMN JKU3HH. Pa3BuTHe y 00ydJaromnmxcst
HAYYHBIX TPEICTABICHUH O IPOUCXOKAEHHH U CYIIHOCTH anrebpandecKux
abcTpaknui, crocobe OTpaXeHns MaTeMaTHYecKoM HAaYKOH SIBJIEHUH U TIPOLIECCOB
B IPEpONe ¥ OOIIECTBE, PONM MaTeMATHYECKOrO MOJETMPOBAHHS B HAYIHOM
MO3HAHHIK ¥ B IIPAKTHKE CIOCOOCTBYET (hOPMUPOBAHKIO HAYYHOTO MHUPOBO33PEHHUS
¥ Ka4ECTB MBIIIICHUS, HEOOXOAMMBIX [Uls afaNTaliyi B COBPEMEHHOM LE(GPOBOM
obmectBe. Msydenue anre6psl obecreunBaer pPasBUTHE yMEHUs HaOII0IaTh,
CpaBHHBATE, HaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPHUTHYHOCTH MBIIIIEHHS,
CIIOCOOHOCTH  apI'yMEHTHPOBAHHO OGOCHOBBIBATH CBOM JICHCTBHS H BBIBO/JIBI,
hopmyimposats yreepikaerus. OcBoeHre Kypea alreGpsl obecreynsaer pasBUTHE
JIOTHECKOTO  MBIIIEHHS O0y4arOlmXcs: OHM MCIONB3YIOT IeNyKTHUBHBIE W
MHIYKTHBHBIE PACCYIKCHHUS, 0000IIeHre M KOHKPETH3aIMIO, aGCTparnpoBaHue 1
aHanoruto.  OOyuenme  amreGpe  mHpeAmoNaraeT  3HAYMTEILHBIH  06BEM
CaMOCTOATENIBHOM  [IeSTeNBHOCTH  O0Yy9YaiOUXCsl, MO3TOMY CaMOCTOATENbHOE
PEIICHHE 3a1a4 SBISIETCA peausaluei 1esTeIbHOCTHOTO IPUHIIUNA 00y IeHHS.

B crpykrype mporpammbl yue6HOTO Kypca «Anrebpa» IJIsS OCHOBHOIO
obmiero o0pasoBaHis OCHOBHOE MECTO 3aHMMAIOT COZEPIKATENBHO-METOIHIECKHE
TMHUE: «HHCTa ¥ BRIYMCIEHUAY, «Anrebpandeckie BBIPaXKCHUS, «YpaBHEHUS U
HepaBeHCTBa», «DyHKimW». Kaxmas mu3 3THX CcomepiKaTelIbHO-MEeTOMIeCKIX
TMHUH PasBUBACTCS HA MPOTHKEHUU TPEX JIET U3yUeHHs Kypea, B3aWMOIEHUCTBYS C
APyTHMH €ro JMHUAMH. B xone wusydeHms ydeGHOro Kypea o0GydaroruMcs
[IPUXOIUTCS JIOTUYECKH PACCY)XIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIMA
M3bIK. B cBsA3u ¢ aTM B mporpammy yweGHOro Kypca «Anrebpa» BKIIOYEHBI
HEKOTOphIE OCHOBBI JIOTHKH, IIPE/ACTaBIEHHBIE BO BCEX OCHOBHBIX pasfieliax
MaTEMaTHIeCKOro 00pa3oBaHus U CNIOCOOCTBYIONINE OBIANEHHIO O0YYAIOMUMUCS
OCHOB ~ YHHBEPCAJbHOIO  MaTeMaTu4eckoro s3pika. ComepaTenbHON U
CTPYKTYpPHOH OCOOCHHOCTBIO y4eOHOro Kypca «Amrebpa» sBISETCS ero
UHTETPUPOBAHHBIN XapaKTep.

Conepkanve muEMM «UWCia W BBEYMCICHHSA» CIYXKHUT OCHOBOH s
AAIbHEUIIIEr0 M3yYeHHs MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OGYYArOIIAXCS
JIOTUYECKOTO MBIIIEHHUs, POPMUPOBAHMIO YMEHHUS T10JIb30BATHCS ANTOPUTMAMH, &
TaKoKe NPHOOPETEHHUIO MPAKTHIECKUX HABBIKOB, HEOOXOIMMBIX JUIS OBCEIHEBHOM
KM3HU. PasBUTHE MOHATHS O 4YMCIIE HA YPOBHE OCHOBHOIO OGIIEro oOpa3oBanus
CBA3AHO C pPaUMOHATBHBIMH M HPPAlMOHATBHBIMU YHCIaMH, (OpPMUpOBaHHEM



NPEJCTABICHUNA O [EHCTBUTENLHOM 4YHCiIe. 3aBepIeHHe OCBOEHHS YHCIOBOM
JIMHAY OTHECEHO K cpeiHeMy obmiemMy oOpa3oBaHMIO.

Conepxanue nByx anrebpanieckux JuHUN — «ANrebpandeckue BBIPAXKEHUSD»
U «YpaBHeHHUs W HEPABEHCTBA» CHOCOGCTBYET (OPMHPOBAHMIO y OGYHAOIIAXCS
MaTEeMaTH4ECKOro anmapara, HeoOXOAMMOro Ui PEeINeHHs 3a1ad MaTeMAaTHKH,
CMEXHBIX IIPEIMETOB W IPaKTUKO-OPMEHTHPOBAHHBIX 3ajad. Ha yposHe
OCHOBHOTO 00Iero o6pasoBaHus y4yeGHBIA MaTepuar TPYIITUPYETCS BOKPYT
pallMOHANBHBIX BhIpa)KeHUU. Anrebpa 1eMOHCTPUPYET 3HAUSHNE MATEMATUKH KAK
A3BIKA UL TOCTPOEGHMS MAaTeMaTHYeCKUX MOJesel, ONMCaHWs ITPOLIECCOB U
ABICHMH peansHOro Mupa. B 3amaum oOyuenwss anrebpe BXOIAT Takike
JaJbHEHINee pPasBUTHE ANTOPUTMHYECKOTO MBIILIEHHUS, HEOOXOIMMOro, B
YaCTHOCTH, [UISI OCBOEHMS Kypca HWH(QOpPMATHKH, X OBJaJeHHe HABBIKAMH
ACRYKTHBHBIX paccyxnenuil. lIpeobpasoBanre CHMBONBHEIX (OPM CIOCOGCTBYeT
Pa3sBUTHIO BOOOpaXKeH!s, CIIOCOOHOCTEH K MaTeMAaTHIECKOMY TBOPUYECTBY.

Conepixanue QpyHKIMOHATBHO-TpaUYECKO TMHAY HATIENEHO Ha [IOIydeHHe
obydaromumucs 3HaHHE 0 QYHKIWAX Kak BaKHEHIIel MaTeMaTHIecKOH MOIeIH
AL OIMCAHUA M MCCIIEIOBaHUS PasHOOOPAasHBIX MPOLIECCOB U SABJIEHUM B IPUpPOJIe
u obmiectBe. Msyuenne Mmarepuana CIOCOGCTBYET PasBHTHIO Y OGYYarOIIEXCS
YMEHHS UCII0JIB30BaTh PA3IHYHbIE BBIpA3UTENbHEIE CPEICTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOIIMYECKHE, IpauyecKkue, BHOCHT BKIaA B (OPMHUPOBAHUE
IPEACTABICHUH O POJIU MATEMATHKY B Pa3BATHH LUBHIH3ALMY U KyIETYPEL.

Cornacuo y4eGHoMy mamy B 7-9 kiaccax wusydaeTcs yd4eGHBIA Kypc
«Anrebpay», KOTOPBIA BKIIOYAET CIIEIYIOLHE OCHOBHBIE Da3Zebl COZepIKAHUS:
«ducma ¥ BEYMCIEHHS», «AnrebpanyecKue BBHIPAKEHHST», «YpAaBHEHHS W
HEpaBeHCTBaY, «DYHKITHNY.

Ha usyuenue ygeGHoro Kypca «Anre6pa» orsomutes 306 uacos: B 7 Kiacce
— 102 4aca (3 waca B Heneno), B 8 wmacce — 102 waca (3 waca B Helemn), B 9
knacce — 102 vaca (3 uaca B Hezelmo).



COIAEPKAHUE OBYUYEHUS
7 KJIACC

Yucsia u BHIYHCIICHHSI

Jlpo6u OOBIKHOBEHHBIE ¥ [ECATHYHBIE, TIEPEXOL OT OHOI (GopMmEI 3amucu
apobeit k npyroi. IloHsTwe parMOHaNBHOrO wHCIa, 3alliCh, CpaBHEHUE,
YUOPANOYMBAaHUE  pAllMOHANBHBIX uHcel. ApudMeTHueckue meHCTBHS C
PalMOHATIBHBIMU YHCIaMU. Pelllenne 3a1ad U3 peaibHON MPaKTHKH Ha 9acTH, Ha
Ipodu.

Cremenb C HaTypalbHBIM II0Ka3aTelIeM: OIpEJeleHHe, peobpazoBaHue
BBIP2XKCHHUH Ha OCHOBE OIIpEMeNeHys, 3amuch Gobiux yucern. [IponeHTs!, 3ammch
NPOLEHTOB B BHIE ApoOU U ApoOH B BHe MPOLEHTOB. Tpyu OCHOBHBIE 3amaun Ha
IIPOLIEHTEI, pelIeHHe 3aa4 U3 PealbHOW PAKTUKH.

Ilpumenenne DPHU3HAKOB  JENMMOCTH, pA3NOKEHWE HA  MHOKHTEIH
HATypaJIbHBIX YHCEeJI.

Peanpuple  3aBucumMocTH, B TOM  uMcie mpsiMas W obpaTHas
TIPOIIOPIIMOHATIEHOCTH.

AnreOpandeckue BbIpaKeHHs

IlepemeHHbIe, YACI0BOE 3HAUCHHE BHIPAXKEHHS C TIePEMEHHO. Jomyctumeie
3Ha9Y€HHUA NIepeMEHHbIX. [IpericTapnenne 3aBUCHMOCTH MEXK/Ty BeJTMUMHAME B BUJIE
dopmyisr. Beraucnenus o gopmysnam. [Tpeobpasosanue OyKBEHHBIX BBIPaXKEHUH,
TOXKACCTBEHHO paBHBIE BBIPAXEHWS, I[paBulia IpeoOpa3oBaHus CyMM W
NPOU3BEICHUH, TIPABUIIA PACKPBITHS CKOOOK ¥ IIPUBEIEHUS TOIO0OHBIX ClaraeMbIX.

CaolicTBa cTeleH: ¢ HATypalbHBIM ITOKA3aTENEM.

Optounensl u MHOrO4neHs!l. Crenens MHOroweHa. CIoXKeHue, BBEIYUTAHUE,
YMHOXKEHHE MHOTOYIEHOB. DOpPMyIbl COKPAIIEHHOIO YMHOXKEHMS: KBaIpar
CYMMBI W KBajZipaT pasHocTd. Dopmyna pasHOCTH KBaIpaToOB. PasjokeHwue
MHOTOYJIEHOB Ha MHOXXHTEIIH.

YpaBHeHusi U HepaBeHCTBa

YpaBHEHUE, KOpPEHb YpaBHEHHs, I[IpABHIA IIPE0GPA3OBAHMUS YPaBHEHHS,
PaBHOCHIIBHOCTE YPaBHEHHUM.

Jlunelinoe ypaBHeHHe C OIHON IIepPEeMEHHOM, YHCIIO KOpHEU JHMHEHHOro
YPaBHCHUs, pEIICHHE JIMHEHHBIX ypaBHeHui. CocraBiieHwe ypaBHeHH# 110
YCTIOBHIO 3a/lauy. PellleHne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YpaBHEHHI,

JluneliHoe ypaBHEHHE C JBYMs NEPEMEHHBIME M €0 rpaduk. Cucrema aByx
JIMHEUHBIX YPAaBHEHUH C IOByMsI TepeMEHHBIMH. PeIleHue CHCTeM YPaBHEHUI
cocoboM MONCTAaHOBKH. IIPHMEpEI pelieHMs TeKCTOBBIX 3a1ad C ITOMOIIBIO
CHCTEM ypaBHEHHH.

BN



Koopaurara toukn Ha npamoit. UrcnoBsle mpoMexyTku. PaccTosHne Mex Iy
JIBYMSI TOYKaMHU KOOPIUHATHOMN IPSIMOM.

Ilpsimoyroneras cucremMa koopnuuaT, ocu Ox u Oy. AGclucea U OpauHATA
TOYKHM Ha KOOPIMHATHON MIOCKOCTH. [Ipumepsl rpadMKoB, 3aaHHBIX (HOPMYIaMH.
Urenne rpaQukoB peanmbHBIX 3aBucHMOCTel. I[lomsTtue dynximm. [padux
dyrkupy. CpoiicTsa bynknuit. Jlunelinas Gyuxuus, eé rpaduk. I'padux dyskuun

y = [x|. I'padbudeckoe pelueHwe IMHEHHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YpaBHEHWUH,

8 KIIACC

Yucna u BIYHCIEHHSA

KBanparueii kopenb 13 umcna. [loHstre 00 HppaldOHAIBHOM YHCIE.
Hecstranble TPUOTMKEHNS HPPAITMOHANBHEIX drcell. CBOMCTBA apr(METHUECKIX
KBaJPaTHBIX KOPHEH U UX IpPHUMEHEeHHEe K IpeoOpa3oBaHUI0 YHUCIOBEIX BEIPAXKEHUH
U BEIYMCIIEHUAM. J(eicTBUTENBHEIE YHCIIA.

Crerens ¢ 1eIBIM TI0Ka3aTeneM 1 eé cBoiicTBa. CTaHiapTHAs 3aIIMCh YHCIA.

Anrebpanyeckue BeIpaXeHUSIAredpanyeckne BbIpaskeH sl

KBazpatHelii  TpéxuieH, pasjoXKeHHe KBAAPATHOrO TpEXWwIeHA Ha
MHOKUTEJTH.

Anrebpanueckas 1po6s. OCHOBHOEe CBOMCTBO ainreGpamdeckoi IpobH.
Croxenne, BBYMTAHWE, YMHOXKEHHe, [elleHHe aiurebpandeckux Apobei.
PanuonasbHble BEIpa)XEHUS ¥ UX IpeoOpa3oBaHue.

YpaBHEHUS U HepaBeHCTBAY paBHEHHS H HEPABEHCTBA

KBanpatHoe ypaBHeHMe, (QopMyla KOpHeH KBAIpaTHOTO YypaBHEHHS.
Teopema Buerta. Peienue ypaBHeHUH, CBOMSIIMXCS K JMHEUHBIM U KBaIPATHBIM.
IIpocrenmue apoOHO-pallMOHATBHEIE YPAaBHEHH.

I'paduueckas uHTEpHpETALNS ypaBHEHUM C IByMS NIEPEMEHHBIMHA U CHCTEM
JMHEWHBIX YPaBHEHHMH C J[IByMs IE€pPEMEHHBIMU. [IpuMephl pernesus cucreM
HEJTMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIME.

Permenue TekcToBBIX 3a/1a4 anrebpanuecKiuM Crrocobom.

HucroBele HepaBeHCTBa M MX CBOMcTBa. HepaBeHCTBO ¢ 0JHOM IepeMeHHOI.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA C OMHOW IepeMeHHOI.
CucTeMsl THHEWHBIX HEPABEHCTB C OQHOMN [IEPEMEHHOMU.

OyskunnPyHKIUH

ITonarue bysxuuu. O6macTs oOnpegeneHrs W MHOKECTBO 3HAUCHHMH
¢ynkiun. CrrocoOs! 3ananus GHyHKIMA.

Ipadpux dynknuu. Urenue cpoiicTB dyHkumu 1o eé rpaduxy. IIpaMepsr
rpa(UKOB (DYHKIMH, OTPXKAIOIIUX PeaibHbIE IIPOLIECCHI.



QYHKIMM, ONKUCHIBAIOLIME TPAMYIO K O0paTHYIO IPOIOPIHUOHAIBHBIE
3aBUCHMOCTH, UX rpaduku. Oynkmuu y = x2, y = x3, y = x, y=|x|. I'pacuueckoe
PEIICHUE ypaBHEHUN U CUCTEM ypaBHEHHIA.

9 KJIACC

Yucaa ¥ BbIYHCIEHUS

PannonanpHble 4nciia, upparuoHaIbHEe 9HuCia, KOHEYHBIe U OeCKOHEYHBIe
AeCATHYHBIE poO. MHOKECTBO JeHCTBUTENBHBIX YHCEN, NeHCTBUTEBHEE YHCIIA
KaK OeCKOHEeWHble ecsSTHuYHBlE ApoOK. B3aWMHO OXHO3HAYHOE COOTBETCTBUE
MEX/ly MHOXXECTBOM JIeHCTBUTENILHBIX YHCEN ¥ KOODANHATHON IIPSIMOM.

CpaBHeHME IEHCTBUTENBHBIX  uHCE, apuMeTHUeckue JeWCTBUS
JNEeUCTBUTEIIbHBIMK YU CIIAMH.

Pasmepsl OOBEKTOB OKpyXalomero Mupa, THTEIHHOCTS IIPOLIECCOB B
OKpY’KaroIleM MHpE.

[Ipubnmx€HHoe 3HAYEHNE BETUYUHBI, TOYHOCTD npubmkenus. OxpyrieHue
auces. IIpukuaka u orjeHKa pe3ynbTaToB BEIYHUCIEHHIH.

YpaBHeHMsI 4 HepaBeHCTBA

JIuneiinoe ypaHenwue. Pemenue ypapHe Ui, CBOASIINXCS K JTMHEHHEIM.

KBaznparnoe ypaHenue. Permenue ypaBHeHuM, CBOIIIMXCS K KBaJIpaTHBIM.
buksanpatHoe ypasuenue. IIpumeps! perreHus YPaBHEHUH TpeTbel U 4eTBEPTOI
CTEIICHEW PA3II0KEHUEM Ha MHOXKHUTE)TH,

Peruenwe Npo6HO-paluoHATbHBIX YpaBHEHHH. PeleHre TeKCTOBBIX 3aa4y
anreOpam4eckuM METOIOM.

YpaBHeHUE C ABYMS IE€PEMEHHBIMH M Ero rpaguk. Pemenne cucrem nByx
JIMHEHHBIX YpaBHEHUI ¢ IBYyMs TlepeMeHHBIMH. PellleHre crcTeM IBYX YpaBHEHUH,
OZHO W3 KOTOPhIX JIMHEHHOE, a JApPyroe — BTOPOH CTereHH. I'padrueckas
MHTEPIPETallUs] CHCTEMB! YPABHEHHUI C IBYMs TI€pEeMEHHBIMH.

Perenne TeKCTOBEIX 33184 aarebpanueckuM CriocoboM.

HucnoBble HEpaBEHCTBA U UX CBOWCTBA.

Pelienne JIMHEWHBIX HepaBEeHCTB C OIHOM nepeMeHHo#. Pemenue cucrem
JIMHEHHBIX HEpPaBEHCTB C ONHOM IepeMeHHOIL. KBanpataele mepaBeHcTBa.

I'paudeckas WMHTepHpeTanus HepaBeHCTB M CHCTEM HEPABEHCTB C IBYMsI
[IEpEMEHHBIMH.

Oynkuun DyHKIHH

KBanparnanas dyskims, eé rpaduk u cBoiicTsa. ITapabona, xoopaUHATEI
BEPIUMHBI 11apaboJIbl, OCh CHMMETPHHM T1apaboJIbL.

I'paduku dynkmumit: y =kx, y =kx + b, y=k/x,y=x3,y=\/x,y=|x| , U UX
CBOMCTBA.



YucnoBele  IoOcCienoOBaTeNbHOCTUYHE/IOBBIE  NMOC/HEJ0BATEJbLHOCTH |
nporpeccuu

ITonsiTe 4YHUCIIOBOW IIOCIIEOBATENIBHOCTU. 3afaHue II0CIeA0BaTeIbHOCTH
peKyppeHTHOM dopMysioi u GopMyJIoi 7-To diieHa.

Apu@meTrrueckas W reoMmerpudeckas nporpeccuu. DopMynsl »-ro uieHa
apuMeTUIeCcKO U FreOMEeTPUIECKOM IIPOrPecCUid, CyMMBI IIEPBLIX # YJIEHOB.

M3obpaxxeHne dYneHOB apU(pMETUIECKOH U TeOMETPUUECKOM IpOTpecCHii

TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCIIOHEHIIMATBHBIA POCT.
CIioxHBIE TTPOLCHTEI.



IITAHUPYEMBIE PE3VJIbBTATBI OCBOEHUSI ITPOTI'PAMMBI

YYEBHOI'O KYPCA «AJIITEBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOGHHS IIPOrpaMMEI  ydeOHOTO Kypca
«Anredpay XapaKTepu3yrTCs:

1) narpuoTHYecKoe BOCIUTAHHE:

IIPOSBIIEHUEM MHTEpeca K I[PONUIOMY U HACTOSIIEMY POCCHHCKOI
MaTeMaTHKH, I[EHHOCTHBIM  OTHOIIEHWEM K  JOCTWXKEHUSM POCCHUHCKHX
MaTeMAaTUKOB U POCCUMCKOM MaTeMaTHHeCKOM IIKOJIBI, K HCIIOJIB30BAHHIO ITHX
INOCTYXKEHUH B IPYTUX HayKaX U MPUKIAAHBIX chepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBeHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00SI3aHHOCTEH rpa)kIaHUHA W Peasu3alliu e€ro
npaB, IMPEACTABIEHUEM O MaTeMaTUYeCcKUX OCHOBaX (yHKIIMOHUPOBAHUS
PasUYHBIX CTPYKTYp, SIBIEHUH, [IpoLenyp Ipa)xaaHCcKoOro olimecTBa (Hampumep,
BBIOOPBI, OMPOCKI), FTOTOBHOCTBIO K 00CY)KIEHHIO 3TUYECKUX MPOo0IieM, CBI3aHHBIX
C TIPakTUUYeCKUM IIpUMEHEHHEeM [OCTWKEHMM HayKH, OCO3HaHWEM Ba)XXHOCTH
MOPaIbHO-3TUYECKUX IIPUHIUIIOB B I€SATEILHOCTH YUEHOTO;

3) Tpy0BOe BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE ydYacTHe B peIIeHWH IPaKTHUYEeCKUX 3ajad
MaTEMaTUYECKOM HAIlPaBIEHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHYECKOTo
00pa3zoBaHMs Ha TMPOTSHKEHWM BCEW JKM3HU NS yCIEIIHOU IpodeccCUoHaTbHOU
NeATeIbHOCTH MU pa3BUTHEM HeOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOpOM U
IIOCTPOEHUEM UHIMBUJIyaIbHON TPAEKTOPUU 00pa30BaHus U KUHEHHBIX IJIAHOB C
y4E€TOM JIMUHBIX MHTEPECOB M 00IIECTBEHHBIX TOTPEOHOCTEH;

4) scTeTHYecKkoe BOCIUTAHHE:

CITOCOOHOCTBIO K  OMOILMOHAITBHOMY M  3CTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlad, peIIeHUH, pacCyKIeHWH, YMEHHIO BHUJIETh
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAY4YHOI0 NO3HAHMS:

OpueHTaluell B [EATeNbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4dHBIX
IpencTaBieHu 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, IIPUPOIBI U
o0IiecTBa, IOHMMaHUEM MaTeMaTHYeCKOW Hayku Kak cgepbl deloBedecKoH
JIEATENbHOCTH, 3TAllOB €€ pa3sBUTUS M 3HAUMMOCTH JUIS PasBUTUS LIUBUIN3ALINY,
OBNIAJIEHUEM S3BIKOM MaTe€MaTHKH U MaTeMaTH4YeCKOM KyJIbTYpOH Kak CpeICTBOM
[IO3HAHUS MUpa, OBJIAJEHUEM IIPOCTEHIIMMH HAaBBIKAMU HCCIIeI0BaTEIhCKON
JEeSITENIbHOCTH,;



6) ¢usmueckoe BocnuTAaHHE, (POPMHPOBAHHE KyJIbTYPbI 310pPOBbSl H
SMOLHOHAJIBLHOI0 0/1aronoyyus:

FOTOBHOCTBIO IIPMMEHATH MAaTeMAaTHYECKUE 3HAHUS B MHTEpEcax CBOEro
3M0pOBBA,  BENCHMSA  310POBOrO  oOpasa Ku3HU  (310pPOBOE  IHUTAHWE,
COAaHCHPOBAHHBIA DPEXHM 3aHATHA W OTHBIXA, peryispHas Gusuveckas
aKTHBHOCTB), C(OPMHUPOBAHHOCTBIO HABBIKA DPe(IEKCHH, NPH3HAHHEM CBOETO
TpaBa Ha OLIMOKY U TAKOTO XK€ TIpaBa APYroro YelIOBeKa;

7) 3KoI0rHYecKoe BOCIHTAHHE:

OPHMEHTallMeH Ha IPUMEHEHHE MAaTeMATHIECKUX 3HAHWMN IS PelleHns 3a/1au
B 001aCTH COXPAaHHOCTH OKpYKalouleil Cpeibl, MUIAHHPOBAHWS MOCTYIKOB M
ONCHKM MX BO3MOXHBIX IIOCIENCTBUM I OKPYXKAIOIIEd Cpelsl, OCO3HAHWEM
r100aIbHOTO XapaKkTepa 3KOJIOTHIecKUX IpobIIeM | MyTeil MX pelleHus;

8) aganTanmMs K M3MEHSIIOIUMCS YCJIOBHAM COLHAJBLHON H NPHPOIHOI
cpeabl:

FOTOBHOCTBIO K [EHCTBUSM B YCIOBUSX HEONPENETNEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPaKTUIECKYIO [eITeIbHOCTh, B TOM YHCIIe
YMEHHE YYUTBCS Yy APYTHX IIIOJEH, NpHoOpeTaTs B COBMECTHOM NesSTellbHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIMH U3 OIIBITA JAPYTHX;

HEOOXO[MMOCTEI0 B  (DOPMHUPOBAHMH HOBBIX 3HAHWN, B TOM YHCIE
(opMyTMpOBATH MAEH, IIOHATHS, MUIOTE3El 06 06BEKTAX ¥ SBIEHUIX, B TOM THCIE
paHee HEW3BECTHBIX, OCO3HaBaTh JehHUIUTHI COOCTBEHHBIX 3HAHMN W
KOMIIETEHTHOCTEH, INIAHMPOBATEH CBOE PA3BUTHE;

CTIOCOOHOCTBIO ~ OCO3HABATH ~ CTPECCOBYIO — CUTYalMio, BOCIPHHHMAThH
CTPECCOBYIO CHUTYallMIO KaK BBI3OB, TPEOYIOIUN KOHTPMEP, KOPPEKTHPOBATH
MPUHAMAEMBIE PEIICHUS U NEHCTBUS, (DOPMyIMpPOBAaTh W OLEHWBATH PHCKUA U
II0CTIE/ICTBUA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATHI

IlosnaBaTtebHbIE yHHBepPCAJbHBIE y4eOHbIE AeHCTBHS

bazoBble lornyeckue qencTBus:

° BBIABIATH U XapaKTEPH30BaTh CyIIECTBEHHBIE IIPU3HAKUA MATEMATHUYECKHUX
OOBEKTOB, MOHATHH, OTHOIIEHWHA MEXIY MOHITHIMHU, (hopmymupoBaTh
ONpENENeHNs  IOHATUM, YCTAHABJMBATH CYIIECTBEHHBIH MpHU3HAK
KJIaCCH(UKAIINHN, OCHOBaHWs [ 0GOOIIEHHS M CpaBHEHHS, KpUTEpHH
IIPOBOAUMOTO aHAJIN3a,;

° BOCHPHHMMATb, (OPMYIMPOBATE ¥  MPeoOpasOBBIBATL  CYXKICHUS:

YTBEPIUTENbHbIE W OTPULATENbHBIE, E€IWHUYHBIE, YacTHBIE U OOLIHe,
YCIIOBHEIE;



BBIABIATH ~ MaTEMaTUYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
nmpoTuBopeuuss B (dakrax, NaHHBIX, HAOMIONEHUSX W YTBEP)KIECHUSX,
npenjgaraTh ~ KPUTEPUM A8 BBIABIEHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JenaTh BBIBOJBI C HUCIIONB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aK/IIOUeHUH, YMO3aKIIFOUEHUN 10 aHAJIOTUH;
pasOupaTh JTOKA3aTENbCTBA MATeMATUUECKUX YTBEPIKIEHUN (IIpsIMbIe U OT
IIPOTUBHOTO0), IIPOBOAUTE CAMOCTOSITEILHO HECJIOXHBIE [10Ka3aTellbCTBa
MaTeMaTHYeCKuX (haKTOB, BBICTpAMBATh aApPryMEHTAlUMI0, IPUBOJIUTH
IIPUMEPBI ¥ KOHTPIPUMEPHI, 000CHOBLIBATE COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh CcIocod pemerus ydeOHOM 3amadu (CpaBHMBAaTh HECKOJBKO
BApUAHTOB peIleHus, BBIOMpaTh Hambollee MNOAXOMAIIMKH C Y4ETOM
CaMOCTOSITETFHO BEI/IENIEHHBIX KPUTEPHUEB).

baszoBbie uccsienoBaTe/ibCKue AelCTBUS:

HCIIOJIB30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
bopmyIMpoBaTh BOMPOCH, (GHUKCHPYIOIIUE IIPOTHBOpedHe, Mpodiemy,
CaMOCTOSITE]IBHO YCTAHABIMBATH WCKOMOE U JlaHHOe, ()OPMHPOBATh
THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO ITO3UIIUIO, MHEHHUE;

IPOBOMUTH IO CAMOCTOSTENHHO COCTaBICHHOMY IUIAHY HECIOXHBIHA
9KCIIEDUMEHT,  HeOONBIIOe  MCCIENOBAaHHME [0  YCTAHOBIICHHIO
OCOOEHHOCTEH MaTeMaTW4eckoro oO0BeKTa, 3aBUCHMOCTeH OOBEKTOB
MeXIy co0oi;

CaMOCTOSATENBHO (POPMYITHPOBAaTh 000OIIEH!US U BBIBOBI 110 Pe3yNbTaTaM
[IPOBENEHHOTO HAOMIOEHHs, UCCIeN0BaHus, OLEHMBATh JOCTOBEPHOCTD
TI0JIy4YEeHHBIX PE3yJIBTaTOB, BEIBOJOB U 0000 IIEHNH;

IIPOIHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCA, a4 TAKKE BBIABUTATH
TIPEIIONIOKEHNS O €r0 PasBUTUH B HOBBIX YCIIOBUSAX.

PaGora ¢ undopmanueii:

BBIABJISITE HENOCTATOYHOCTH M HU30BITOYHOCTH HH(OPMALMM, JaHHBIX,
HEOOXOUMBIX IJIS PELICHUs 3a1a4u;

BBIOUPATh, @HAIM3UPOBATH, CHUCTEMATH3MPOBATh W HHTEPIPETUPOBATDH
uHGOPMAIIMIO Pa3IMYHbIX BUIOB U (OPM IIPECTABIICHHS,

BHIOMpaTs (opMy IpelcTaBIeHUs HHQOpPMAalLUU W HIUIHOCTPUPOBATH
pelllaeMble 3a[a49d CXeMaMM, JuarpaMMaMu, WHOHW Trpadukod H uX
KOMOHWHAIIUSIMU;

OLlEHMBATh HAIE&KHOCTh MHPOPMAIWU II0 KPUTEPHUAM, IPEII0KEHHBIM
yaUTeIeM WK cQOpMYIUPOBAHHEIM CAMOCTOSTEIBHO.

KomMMyHHKaTHBHbIE YHHBepCcATbHbIe yueOHble 1elHCTBHM:



BOCIIPUHMMATE ¥ (QOPMyIMpOBaTh CyXAEHHS B COOTBETCTBHH C
YCIOBUAMH U TEJISME OOLIEHHUS, ACHO, TOYHO, FPAMOTHO BEIPAXATH CBOKO
TOYKY 3pEHHA B YCTHBIX W IHMCBMEHHBIX TEKCTAaX, NaBaTh MOSCHEHUS II0
XOMy pellenns 3a/1a4i, KOMMEHTUPOBATH IIOJIy9E€HHbIN Pe3yJIbTaT;

B X0J1e 00CY)KIEHMS 3a71aBATh BOIIPOCHI 110 CYIIECTBY 06CYXK/IaeMOM TEMBI,
po0GJIEMEBI, PeIaeMOoit 3a/1a4m, BEICKA3HIBATh HIECH, HALIEJIEHHbBIE HA TIOMCK
PCIICHHA, CONIOCTAaBIATh CBOM CYXIEHHS C CYXIEHHSIMH IpYyTHX
YYaCTHHMKOB Jpajora, oOHapyKUBaTh pasiWdue U CXOACTBO TO3WIHH, B
KOPPEKTHO# opMme (GhOpMyIHPOBATH Pa3HOTIIACHS, CBOH BO3PAXKEHHS;
NPEIACTaBIATE  pPe3yNbTaThl  pEIIeHMs  3aa4d,  OKCIEPHMEHTAa,
UCCIIENOBAHMSA,  TIPOEKTAa,  CAMOCTOATENBHO  BEIOMpaTh  (opmar
BBICTYIUIEHHS C YUETOM 3a/1ay NIPE3eHTallK ¥ 0COOCHHOCTEN ayIUTOPUH;
[IOHUMaTk W WCIOJIB30BaThb  TPEUMYIIECTBA  KOMAHIHOM |
WHIMBUIYallbHOM pPabOThl IpPH peIleHHH Yy4eOHBIX MAaTeMAaTHUECKHUX
3a/1ay;

[IPUHUMATE 1I€JIb COBMECTHOU JIESTEeNIbHOCTH, TUNIAHUPOBATH OPraHU3aIlyio
COBMECTHOH paboThl, paclpenenaTh BHUAB paboT, I0roBapHUBAThCS,
0bcyxIaTh mporece U pesynsrar paboTsl, 0606IaTh MHEHHS HECKOIbKIX
JIIOIEH;

y4acTBOBaTb B TIPYNMNOBBIX (opmax paboTel (oOCyxmeHus, oOMeH
MHEHUSIMH, MO3ILOBBIE INTYPMBI U JAPYTHE), BBIIOJHATH CBOK YAaCThb
paboTeI ¥ KOOPJMHUPOBATH CBOU JAEUCTBHUS C APYTUMH YIeHAMU KOMAHIIBL,
OIEHMBATh Ka4deCTBO CBOETO BKJIAJa B OOIIMM IPOIYKT IO KPUTEPHUSM,
c(hOpMyIUPOBaHHBIM YYaCTHUKAMHU B3aHMOIEHCTBUSL.

PeryasaTuBable yHHBepca/ibHbIe yueOHbIe JeiicTBHSA
Camoopranusanus:

L]

CaMOCTOATEIIBHO COCTABJIATH IIaH, aNTOPUTM pEeLIeHHs 3a1aud (UIH ero
4acTh), BHIOMpATh CHOCOD pelIeHHs ¢ y98TOM HUMEIONIUXCS PEcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH M KOPPEKTHPOBATDH
BapWaHThl PEIIEHNH ¢ y4ETOM HOBOM HH(DOPMAIUH.

CaMOKOHTPO./Ib, SMONMOHAIBLHBIH HHTEJIEKT:

BIaJIeTh  CrocobaMyu  CaMONPOBEPKH, CaMOKOHTPOJA TIpolecca H
pesylibTaTa pellieHus MaTeMaTUYeCcKOH 3a/1auu;

IPEeIBUNIETE TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpH peIIeHHUU
3aJladyd, BHOCHTh KOPPEKTHBEl B [ESTEJbHOCTH Ha OCHOBE HOBBIX
00CTOSATENBCTB, HAKIEHHBIX OMIMOOK, BBIABIEHHbIX TPYIHOCTEH;
OLICHUBAThH COOTBETCTBUE PE3YJIbTaTa AESATEIIbHOCTH ITOCTABIEHHON IeNu
U YCIIOBHSIM, O0BACHATH NPUUUHEI JOCTHIKEHUSI WJIM HELOCTHKSHUS TIeIH,
HaxOo[UTh OMUOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIBITY.



NPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenuss B 7 kJjacce OOydaroIIMHCS IIONYYUT CIEAYIOUINE
NpeIMETHBIE Pe3yIbTaThI:

Ymnciia 1 BIYHCIEHUS

BrimonusaTe, codyeTas yCTHBIE M IIUCBMEHHBIE IPUEMEI, apH(pMeTHdYecKue
JEHCTBUS C PallMOHATIBHBIMU YHCIIAMH.

HaxomuTh 3Ha4YeHHS YUCIOBBIX BBIPAXKEHHUH, MPUMEHATH pazHo0OpasHbIe
CIIOCOOBI ¥ MPUEMBI BBIUUCICHUS 3HAYeHUH APOOHBIX BBIPAXKEHUM, COAEPIKAIIIX
OOBIKHOBEHHBIE U JI€CATUYHEIE IPOOH.

ITepexomuTs OT oxHOM (QOpPMBI 3amucH 4YUce] K Apyroi (mpeoOpa3oBHIBATH
IECATHUHYI0 Apo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYXO B [IECATUYHYIO, B
JaCTHOCTHU B OECKOHEUHYIO AECATUYHYIO Ip0o0Bb).

CpaBHHUBaTH U yIOPSJ0YUBATh palliOHAIIBHBIE YUCIIA.

OKpyTJIsTh YUCIA.

BBIMOTHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BEIYMCIICHHUH, OLIEHKY 3HAYeHUH
YHUCJIOBBIX BBIpaKeHHH. BBIMOTHATE AeUCTBUS CO CTENEHSMU C HaTypallbHBIMA
MoKa3aTeIsIMHU.

[IpuMeHATs,  TOpU3HAKA  JEIUMOCTH,  Pas3IoKEHWE Ha  MHOXKHUTEIH
HATYpaIbHBIX YHUCEIL.

Pemath MmpakTHKO-OpPHEHTHPOBAHHBIE 3a/a4y, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYWH, ITPOTIOPIIMOHAIBHOCTEIO BEJIWYMH, IIPOLEHTAMM, HHTEPIPETHPOBAThH
pe3yJbTAaThl PElleHMs 3a/ad ¢ y9€TOM OrpaHH4YeHWH, CBA3aHHBIX CO CBOWCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

Anreépanyeckye BbIpajKeHHs

Wcmonp3oBarh anreOpandecKyl0 TEPMUHOJIOTHIO U CUMBOIIMKY, NPHUMEHATH
e€ B IIpoIlecce OCBOEHUs yueOHOro Marepuana.

Haxomuts 3HaueHuss OyKBEHHBIX BBIPOXEHWM IIPU 3aJaHHBIX 3HAYEHMIX
IlepeMeHHBIX.

BreimonmHATE  mpeoOpa3oBaHWs — LEJIOT0  BBIPAXKEHUS B MHOIOYIIEH
[IpUBEIeHUEM TOJ00HBIX CllaraeMbIX, PACKPBITHEM CKOOOK.

BERITONHATE yMHOXXEHHE OJIHOWJIEHAa Ha MHOIOYIEH M MHOIOWIeHa Ha
MHOTO4JIEH, IPUMEHSITE GOPMYJIBI KBaApaTa CyMMBl U KBaJpaTa pasHOCTH.

OcCymecTBISATh Pa3ioKEeHWe MHOTOWIEHOB Ha MHOMXWTEIW C IIOMOIIBIO
BEIHECEHMS 3a CKOOKM OOIIero MHOXUTENs, TIpYyIIIMPOBKMA  CIIaraeéMeIX,
npUMeHeHHs POpMyJI COKPaIEHHOIO YMHOKEHNU.

IIpuMensaTh mpeoOpa3oBaHus MHOTOYIEHOB JUIS PEIIeHHUs PasIudHbIX 3a1ad
13 MAaTEMATHKH, CMEXXHBIX TIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnons30BaTh CBOMCTBA CTeleHed C HaTypalbHBIMH IIOKa3aTesIMH s
peo0pa30oBaHys BEIPAKEHUM.



YpaBHeHust u HepaBeHCTBA

Pemare nunettnnre YPAaBHCHUs C ONHOW NEpPEMEHHOMW, MpHMEeHss IpaBUIIa
[IEPEX0/1a OT UCXOIHOTO YPaBHEHUS K paBHOCUIIBHOMY eMy. IIpoBepsrs, sBnseTcs
JIA YMCJIO0 KOPHEM YPaBHEHHS.

IIpumensTs rpadudeckue MeTo s [IpY PEIICHUN JIMHENHBIX YPAaBHEHUH W UX
CHCTEM,

Ioxbupate npumepsr map HHCEN, ABIAIOIINXCS peIIeHueM JHHEHHOTo
YPaBHEHUSI C IByMS TIEPEMEHHBIMH.

Crpouth B KOOpAMHATHON MIOCKOCTH rpaQuK JUHEHHOro ypaBHEHUS C
ABYMS TICPEMEHHBIMH, IIOIB3YySCh TIPadUKOM, IPHBOIUTH IIPEMEPBI  PELIeHUs
ypPaBHEHHS.

Pelnats cuCTEMBI IByX MTHHEHHBIX YPaBHEHUH C JBYMS IlepeMeHHBIMH, B TOM
9HCIIe rpadUdecKH.

CocraBnate W pemars nwHeitHoe YPAaBHEHHE WM CHCTEMY JIMHEHHBIX
YPaBHEHHH II0 YCIIOBHIO 3aa4H, UHTEPIPETUPOBAT B COOTBETCTBHU C
KOHTEKCTOM 3a[a9u IOJy9YeHHBIH pe3ybTar.

QyHKIHH

W306paxkaTs Ha KOOpIUHATHOMN OPSMOM TOYKH, COOTBETCTBYIOIIME 3a1aHHBIM
KoOpiuHaTam, JIy9u, OTPE3KH, UHTEPBAJIBI, 3aIIUCHIBATE YHCIIOBEIE IIPOMEXYTKH Ha
anre0OpanuecKoM s3bIKe.

OTmedaTs B KOOPOMHATHOMN IUIOCKOCTH TOYKH 10 3aJTaHHBIM KOOpAMHATAM,
CTPOUTE IPaQUKK TMHEHHBIX QyHKIWI. CTPOUTH rpaduk QyHKIuH y = |x|.

OmuchiBate ¢ moMmompio  (YHKIMH H3BeCTHBIE 3aBUCHMOCTH  MEMTy
BOIMTUHAMHA: CKOpOCTb, BpPEMd, DPacCTOSHME, IEHA, KOIMIECTBO, CTOMMOCTS,
TIPOU3BOUTEIBHOCTD, BPEMsI, 00bEM pabOTEL.

Haxomuts 3Hauenue GpyHKIwu 10 3HAYCHMIO o8 apryMeHrTa.

[Tonumars rpadudeckuit crocob npexcTaBIeHMs W aHaTM3a uHGOpMAIUH,
M3BJICKATh U MHTEPIPETHPOBATE UH(POPMAIIHIO U3 rPaUKOB peabHBIX IIPOLIECCOB
1 3aBUCUMOCTEH.

K xoumy obyuenus B 8 kuacce o6yuarormiics IIOJIYYMT CIEYIOLINE
[IPEIMETHBIE Pe3YJIbTATHL:

Hucna u BoIuHCACHUS

Vcrionb3oBaTh HawasbHble IPEACTABICHHUS O MHOXECTBE NEHCTBUTENBHBIX
THCEIT I CpaBHEHHS, OKPYTIIEHHS ¥ BBIYUCICHUM, W300paaTh IeHCTBUTEIbHEIE
YHCJIa TOYKAMH Ha KOOPIUHATHOH NPSIMOIA.

IlpuMeHATs TIOHSATHE apupMETHYECKOro KBaapaTHOIO KOPHS, HAXOIWUTh
KBaJpaTHbIC KOPHHM, WCIONB3YsS NPU HEOOXONHMMOCTH KAalbKyJSTOD, BBIIOJIHSTE
Npeo0pasoBaHms BEIPAXKEHUH, COAEPIKALIAX KBaZIpaTHBIE KOPHH, WCIOJb3Ys
CBOWMCTBa KOpHEM.



Hcnone3oBare 3anucy OONBIIMX U MaJIBIX YHCEN C IIOMOIIBIO JECATUYHBIX
npobeit u crenenet yucia 10.

AnreOpandeckHe BbIpa)xeHHs

IlppuMeHATs TIOHATHE CTEeNeHW C IEeJNBIM  II0Ka3aTejgeM, BbINOIHATh
npeo0pa3oBaHus BEIPaXKEHUH, COEPIKAIIMX CTENEHH C IIEJIBIM [TOKA3aTENEM.

BBITONHATE TOX/IECTBEHHBIE NPe00pa3OBAHMS PALMOHAIBHBIX BhIPAXKEHUH
Ha OCHOBE IIPaBUJI AE€MCTBUM Ha/l MHOTOYIEHAMH U anreOpandecKuMu IpoOsMH.

PacknaznpiBaTh KBapaTHBINM TPEXUIIEH Ha MHOXKUTEIIH.

ITpumenaTs npeobpa3oBaHUs BEIPAKEHHUN IS PELIEHMs Pa3IUIHbIX 3a1a4 3
MAaTEMaTHKH, CMEXHBIX IIPeIMETOB, U3 peaHBHOI':I I[IPAKTHKH.

YpaBHeHHs U HepaBeHCTBA

Pemiate nuHe#HHbBIe, KBaJpaTHbIE YpaBHEHWS M palMOHAIBHBIE YpaBHEHMUS,
CBOJSIIUECS K HAM, CUCTEMBI ABYX YPaBHEHUH C IByMsI TEPEMEHHBIMH.

ITpoBouTh mpocTelimme UccliejoBaHNs ypaBHEHHI U CHCTEM ypaBHEHHH, B
TOM YHCIE C IPUMEHEHHEeM rpaduuecKrX MpeacTaBlieHni (yCTaHaBIuBaTh, HMEET
¥ ypaBHEHHE WM CUCTEMa YPaBHEHHM pEIIeHWs, €CId MMEEeT, TO CKOJIbKO, U
npodee).

[lepexonuTh OT cjI0BECHOH (GOpPMYIUPOBKU 3ajauu K €€ anreGpandeckoin
MOJIEJIH C IIOMOIUBK COCTaBIIEHWsS YPaBHEHWsS WIM CHUCTEMBI YpaBHEHHI,
HWHTEPIPETUPOBATEL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H ITOTyUeHHBIH Pe3yIbTaT.

[IpriMeHATE CcBOMCTBA UHCIIOBEIX HEPABEHCTB [UIS CPaBHEHHs, OICHKH,
pemaThk JIMHEHHBIE HEPABEHCTBA C OJHOW INEPEMEHHOM M WX CHCTEMBI, JaBaTh

rpadUdecKylo HIIIIOCTPAIMI0 MHOXKECTBA pEIIEHWH HEpaBEHCTBd, CHCTEMEI
HEepaBEHCTB.

DOYyHKRIUT

ITorumate ¥ ucHonp30BaTh (QYHKIMOHANBHEIE MOHSITHUS W SA3BIK (TEPMUHEL,
CHMBONIM4ECKHe O00O3HAYEHWUs), ONpPeNeNsiTh 3Ha4deHWe (DYHKIUH 10 3HAYEHUIO
apryMeHTa, OIIpeessITh CBOUCTBA QYHKINHU 10 €€ rpaduKy.

Crpouts rpaduku deMeHTapHbIX (QyHKIXN BUOA:

y=kix,y =x2,y = x3,y = [x|, y = VX, OncsBaTh CBONCTBa YHCIOBOM
GyHKIIMHU 110 e€ rpaduKy.

K xoHmy oOyuenus B 9 kiacce oO0ydaromuics IIOMYyYUT CleIyHOLIHE
IpeIMETHBIE Pe3yIbTaThl:

Yucna 1 BoIYHCICHUS

CpaBHUBaTh U YIIOPSA0YUBATH pallMOHAIBHEIE ¥ UpPAIlMOHANIBHEIE YUCTA.

BremmonHaTe apudmernueckue AEMCTBUS € palMOHANBHBIMU YUCIAMH,
coyeTass YCTHble M TNHUChMEHHBIE NPUEMBI, BBIIOIHATE BBIYHCIEHUS C
UppanioHalIbHBIMUA YUCIAMH.



Haxonute 3HaueHus cremeHel ¢ LEIBIMH  IIOKA3aTESMU | KOpHEH,
BBIYUCTIATE 3HAYEHMUSI YACIIOBBIX BBIPAXKEHUH.

OKpyrisiTh meHCTBUTENBHBIE WYHCHA, BBINOJHATH TPUKMIAKY pe3yIbTaTa
BBIUMCJIEHUH, OLIEHKY YUCIIOBBIX BBIPaXKEHHIA.

YpaBHeHUsI U HepaBEHCTBA

Pemrate nuHeliHBIE W KBajpaTHbIE ypaBHEHHUs, YPABHEHHUS, CBOJSINHECT K
HUM, IPOCTEUIIIHE IPOOHO-pallIOHATEHBIE YPaBHEHHS.

Peruath cucTeMsl JBYX JMHEHHBIX ypaBHEHHH C JIByMs IepeMeHHBIMH U
CHCTEMBI IByX yPaBHEHHM, B KOTOPBIX OJHO YpaBHEHHUE HE ABJISETCS JTNHEHHEBIM.

PemaTh TeKCTOBBIE 3amauM anreOpanyecKUM CIOCOOOM C  IIOMOIIBIO
COCTaBJICHUS yPaBHEHUSI WIIM CHCTEMbI IBYyX YPaBHEHHUM C IBYMS MepeMEHHBIMH.

IIpoBOIUTE TIPOCTEHIME MCCeOBaHNs ypAaBHEHUM ¥ CHCTEM ypaBHEHHi, B
TOM HHUCIIe C IPUMEHEHHEM IpadUUecKUX MpeacTaBleHui (ycTaHaBIuBaTh, UMEET
J¥ ypaBHEHHE WJIM CHCTeMa yPaBHEHWH DEILIeHUs, €CIIM HUMEET, TO CKOJBKO, U
npoyee).

Peinats JMHE#HbIE HepaBEeHCTBA, KBaJpAaTHBIE HEPAaBEHCTBA, H300paKATH
pelIeHre HepaBEeHCTB Ha YHCIOBOM NpAMOM, 3allACHIBATH PEIEHHE C IIOMOIIBIO
CHMBOJIOB.

Pemarh  cucTeMBl  JMHEHHBIX ~ HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKIIFOYAIOIIAE KBaJpaTHOE HEPAaBEHCTBO, U300pa)kaTh peEIleHHe CUCTEMBL
HEPABEHCTB Ha YHMCIIOBOM IIPSIMOM, 3alIUCHIBATH PEIIEHHE C IIOMOIIBI CUMBOJIOB.

Hcnonp3oBaTh HepaBeHCTBA MPH PEIEHUHN PA3IMUHEIX 3a/1au.

DOynknuu

PacriosnaBaTe (QYHKIUM W3yYeHHBIX BHIOB. I[lOKa3kIBaTh CXeMaTUHECKU

pacrnoyioKeHre Ha KOOPAMHATHOM IIockocTy rpadukos dhyHkumit Buga: y = kx, y
=kc+by=kxy=ax2+bx+cy=x3y=Vxy= x|, B 3aBHCHMOCTH OT
3HA4YEHUH KO3 (PUIIMEHTOB, OIUCHIBAT CBOWCTBA (DYHKIIUIA.

Crpouts m m300pakaTh cxeMaTHUeCKHd IpadUKé KBaIpaTUIHBIX (QyHKIHH,
OIMCBIBATH CBOMCTBA KBAaJPATUYHBIX (PYHKLMU 110 UX rpadukam.

PacrmosHaBarh KBa/paTH4HYI0 (QYHKIHIO 11O (OpMyIe, IPUBOAUTE TIPUMEPHI
KBaJpaTUYHBIX (DYHKLUHN U3 peallbHOU )KU3HU, QU3UKH, TeOMETPUH.

YucoBble oc/1e10BATEILHOCTH U IIPOrpeccUHH

PacnosnaBate apuMeTHUECKy:0 UM T€OMETPUHYECKYHO IIPOIPECCHH TIPH
pa3HBIX crioco0ax 3aIaHusl.

BeimonHATeE  BRIMMCIEHHS ¢ UCHOJB30BaHWeM (OpMyJd n-ro d9ileHa
apupMeTHIecKod U reOMETPUIECKOM TPOrPECCHA, CYMMBI IIEPBAIX N WIEHOB.

Nzo0paxkars uieHbl IIOCIHENOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemats 3a/la"dy, CBA3AHHBIC C YHCIIOBBIMHU ITOCIEIOBATEIFHOCTSAMH, B TOM

4UClie 3a/1a9d U3 peallbHOM JKU3HM (C MCIIOIb30BaHKUEM KallbKyJIATOpa, H(PPOBEIX
TEXHOJIOTHH ).
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