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INOACHUTEJIbHAS 3AIINCKA

Anrebpa sBnseTCS OIHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHa OOecreurBaeT W3y4YeHHUE APYTUX NUCHHUIUINH, KaK eCTeCTBEHHO-
HAayqYHOro, TaK MW TYMAaHHUTApHOIo IIHMKJIOB, ¢€ O0CBOCHHE H606XOZII/IMO JJIA
NPOJOJDKEHUSI 00pa3oBaHUsl U B MOBCEIHEBHOU JXU3HU. Pa3BUTHE y 00yYaroImuXxcs
Hay4YHBIX IIPEICTABIEHUNA O TPOMCXOXKIEHUM U CYIIHOCTH airedpandeckux
abcTpakiuii, criocode OTpakeHUsT MaTeMaTHIeCKOW HAayKOW SIBIIEHUH M IIPOIECCOB B
IPUPOJIE U OOILECTBE, POJIM MATEMATHUECKOT'O MOIEJTMPOBAHUS B HAYYHOM [TO3HAHUH
U B IPAaKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS U KAa4YeCTB
MBILUIEHUS, HEOOXOJUMBIX IS QNaNTallid B COBPEMEHHOM IM(POBOM OOIIECTBe.
M3yueHue anreOpsl obecmeurBaeT pa3BUTHE YMEHHUS HaOIOAaTh, CpPAaBHUBATE,
HaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUs, CIIOCOOHOCTU
apryMEHTUPOBaHHO OOOCHOBBIBATh CBOM IEHCTBHS U BBIBOIBI, (HOpMYyIHPOBATH
yrBepxkaeHus. OcBoeHHe Kypca aireOpsl oOecredumBaeT pa3BUTHE JIOTHUYECKOTro
MBIIUIEHHsT O0YYarOIMXCSA: OHM HCIOJNB3YIOT JEAYKTUBHBIE M HMHIYKTHUBHBIE
paccyxnaeHus, oOOOLIeHHEe U KOHKPEeTH3allhio, a0CTparupoBaHHWE U aHAJOTHIO.
OOyueHue anrebpe mpeamnojaraeT 3HAYUTENBHBIM OO0BEM _ CaMOCTOSITEIHLHOU
JIeATENLHOCTH 00YYarOIIUXCs, HOITOMY CAMOCTOSTEIbHOE PelleHre 3a1au ABJAeTCs
pean3anyeil 1esITeIbHOCTHOTO MIPUHITUIIA O0yUYeHHS.

B ctpykType nporpamMmsl yueOHOTO Kypca «Ajiredpay s OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJepXKaTebHO-METOANYECKHUe JIMHUU:
«Yucma © BBIUMCIEHUS», «Anredpandeckue BBIPOKEHUS», «YpaBHEHUS U
HepaBeHCTBay, «DyHkuumy». Kaxnaas U3 sTux cofepkareabHO-MEeTOIUYECKUX JIMHUN
pa3sBUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOCUCTBYS C APYyTHUMHU
ero JUHUAMH. B Xonme wu3ydeHHs y4deOHOro Kypca OOYYarONUUMCS ITPUXOMUTCS
JIOTUYECKH PacCy>k1aTh, UCIIOJIB30BATh TEOPETUKO-MHOXXECTBEHHBIN SI3bIK. B CBsI3MU ¢
3TUM B IPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOUYEHEI ﬁeKOTopHe OCHOBBI
JOTUKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX pazzeiiax MaTeMaTH4eCcKOro
o0pa3oBaHMsI U CIIOCOOCTBYIOILIME  OBJIQJACHUIO  OOYYArOIIMMHUCSA  OCHOB
YHMBEPCAJIILHOIO MaTEeMaTU4YecKoro s3bika. ConepxkaTeNbHOW M CTPYKTYpHOMU
O0COOEHHOCTBIO YyueOHOro Kypca «AunreOpay SBISIETCS €ro HHTEIPHPOBAHHBIM
xapaxrep.

Cognepxanve nuHUM «Yucna ¥ BEIYHMCIEHUS» CIY)XKHT OCHOBOM  JIs
JAIbHENIero M3y4YeHUsl MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCsI
JIOTUYECKOr0 MBIIUICHUS, (DOPMUPOBAHUIO YMEHUS IOJIB30BAThCS aJIrOPUTMaMH, a
TaKXXe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMEIX IS MOBCEIHEBHOM
KU3HU. Pa3sBuTHe NOHATHS O 4YHClle HA YPOBHE OCHOBHOTO 00Imiero oOpa3oBaHHMS
CBA3aHO C palMOHAJIBHBIMM M HPPALUOHAIBHBIMUA 4YHUCIaMHU, (HOPMHUPOBAHHEM
IPEJICTABICHUN O NEHCTBUTEIBHOM 4HUCie. 3aBeplIeHue OCBOCHUS YHMCIIOBOM JIMHUU
OTHECEHO K CpelHeMY 0011eMy 00pa30BaHHMIO.

Conepkanue IByX airedpandecKux JUHUA — «Anre6panqecme BBIPAKEHUS» U
«YpaBHEHHsT U HEPaBEHCTBa» CIIOCOOCTBYeT (GOPMUPOBAHUIO Yy OOYYaAIOIIHXCS
MaTeMaTHYECKOro aImapara, HeoOXOAWMOTo [JIs pelIeHHWs 3aJa4 MaTEeMaTHKH,




CMEXHBIX IIPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 3a/a4. Ha ypoBHE OCHOBHOIO
o0mero o0pa3oBaHUsI y4eOHBI MaTephal TPYIIIUPYETCs BOKPYT PALMOHAIBHBIX
BBIpaXKeHUH. Ausrebpa [eMOHCTpHpYeT 3Ha4YeHHe MaTeMAaTHKH Kak s3blka JUis
NOCTPOEHHUS MaTEMaTHISCKUX MOJIENE, ONMCAHUs MPOIECCOB 1 ABIEHUH PeanbHOro

mupa. B 3amaum oOyueHus anrebpe BXOIAT TaKKe JajbHElllee pa3BUTHeE
aJrOPUTMHUYECKOrO MBILIIEHHS, HEOOXOIUMOT0, B YaCTHOCTH, ISl OCBOEHHS Kypca
MHQOPMATHKK, W  OBJAJeHHe  HaBBIKAMH  JEeAYKTMBHBIX  pacCyKAeHHIL.
[IpeobpasoBanne CHMBOJBHBIX (OPM CIIOCOOCTBYET pa3sBUTUIO BOOGPaXKEHHS,
CIIOCOOHOCTEH K MaTeMaTHIeCKOMY TBOPUYECTBY.

Cogneprxanue (yHKIMOHANBHO-TpagUYecKoi JIMHUKM HAalEeJIeHO Ha IOIyYeHHUE
o0yuaromuMucs 3HaHUH 0 GYHKIHMIX KaK BakKHeHIIel MaTeMaTHIeCKOH MOIEIH IS
OIUCAHUS W HCCIIEeNOBaHWs PasHOOOpasHBIX IPOIECCOB U SIBICHUN B MPHUPOJE U
obmecTse. M3yuenne mMaTepuanga crocoGCTBYET Pa3sBUTHIO Y OOYJArOIIMXCS YMEHHS
UCIIOJIb30BAaTh PA3JIMYHBIE BBIPA3UTENIbHBIC CPEJACTBA S3BIKA MATEMATHKA —
CJIOBECHBIC, CHMBOJIMYECKHE, Ipa@uyeckre, BHOCUT BKIaA B (HOPMHpPOBaHHE
IPE/ICTaBJICHUHI O POJIM MaTEMAaTHKH B Pa3BUTHH [IUBILTU3AIMY U KYJIBTYPEL

CornacHo yuye6HOMYy mmaHy B 7-9 Kiaccax wu3yvaeTcs Y4eOHBIA Kypc
«Anre6pa», KOTODHIH BKIIOYAET CIEYIONIe OCHOBHBIE PasfieNbl COLCPIKAHHS:
«Yucma W BHIYMCIEHUS», «AnreOpandeckde BBIPAKEHHUS», «YpaBHEHHS U
HepaBeHCTBaY, « DyHKIIUN. |

Ha usy4enune yye6Horo xypca «Asnrebpa» orsomutcsa 306 yacoB: B 7 Kkilacce —
102 vaca (3 yaca B Hefemo), B 8 kiacce — 102 yaca (3 yaca B Heflemo), B 9 Kiacce —
102 gaca (3 gaca B Heelo).

COJEP)KAHUE OBYUYEHUSI
7 KIIACC

Yuciia ¥ BEIYHCIICHUS '

JlpoGyl OOBIKHOBEHHBIE U JECATHUHBIC, IIEPEXOf OT OJHOM (GopMbl 3amucu
npobell k gpyroit. IloHsTHe palMOHAIBHOIO YHCIA, 3aIlMCh, CpaBHEHHUE,
YHOPSIOYMBAHWE  pPAlMOHANBHBIX  4uceld. ApudMeTHueckue  AEHCTBUS ¢
palMOHAIBHBIMKM YHCIaMu. PellleHne 3amad w3 peanbHOM NPakTHKM HA YacTH, Ha
Ipoou.

CremeHb ¢ HaTypalbHBIM IIOKa3aTelieM: OIpeJeNeHne, HpeoOpa3oBaHue
BBIPDAXKCHUI HA OCHOBE ONpPENENEHUs, 3alUCh OONBIIMX YKCENl. TIPOLEHTHI, 3aMKch
NPOLIEHTOB B BUJE ApoOM M ApoOH B BUjE IMPOLEHTOB. TpH OCHOBHBIE 3ajayd Ha
MPOLEHTEI, pEIIEHNE 3a1ay U3 PeaTbHOM PAKTHKH.

llpuMeHenre  NPU3HAKOB  JENUMOCTH, PpasloKeHWE Ha  MHOXKHUTENH
HaTypaJbHBIX YHCEIL.

PeanbHble  3aBHCHMOCTH, B TOM 4uclie mOpaMas H  obpaTHas
IPONIOPLHOHATIBHOCTH.

Anrebpanyeckue BhIpaKeHHs




IlepemenHble, 4MCIOBOE 3HAY€HHE BBIPKEHHS C MepeMeHHOU. JlomycTumble
3HaueHus nepeMeHHBIX. [IpencraBneHne 3aBUCHMOCTH MEXAY BEIUYMHAMHU B BUJIEC
dopmynsl. Berancnenus no dopmynam. [IpeobpasoBanre OyKBEHHBIX BBIPAXKEHUIA,
TOXIECTBEHHO paBHBIE BBIPAXKEHUS, IMpaBuUia MpeoOpa3oBaHUs CyMM H

TIPOM3BEIEHUHA, TIPABUIIA PACKPHITHS CKOOOK ¥ TIPUBEIEHNS ITOJOOHBIX CIIAraeMBbIX.

CBOJiCTBa CTENEHU C HATYypAILHBIM [TOKA3aTeNIeM.

OnHowneHnsl 1 MHorowieHsl. Crernens MHorouieHa. Clo)eHHe, BBHIUATAHUE,
YMHO)XE€HUE MHOTIO4JIEHOB. DOpMYJIbI COKpaLuéHﬁdro YMHOXEHUS: KBapaT CyMMBI U
KBazipaT pasHocTH. PopMylia pasHOCTH KBaApaToB. PasiojxeHue MHOrOYIEHOB Ha
MHOKHUTEJIH. '

VYpaBHeHnus: u HepaBeHCTBA

VYpaBHeHHe, KOpPEeHb ypaBHEHWs, IpaBUia MPeoOpa3OBaHUs ypaBHEHHS,
PaBHOCHJIBHOCTb ypaBHEHUH.

JluneiiHOe ypaBHEHHE C OJHOW IEpPeMEHHOM, YMCJIO KOpHEeH JMHeHHOro
YpaBHEHMs], pellleHne JTMHENHBIX ypaBHeHU. CocTaBleHre YpaBHEHHH 10 yCIIOBUIO
3aja4yn. PelieHre TeKCTOBBIX 3a/1a4 C TIOMOIIBIO YpaBHEHUIA.

JluneliHoe ypaBHEHHE C AByMs NEepeMeHHBIMHA M ero rpaduk. Cucrema IBYX
JVHENHBIX YpPaBHEHHH C JAByMs IlepeMeHHBIMH. PellleHHe CUCTeM YpaBHEHHM
CIIoco0OM NOZACTaHOBKU. IIpuMeps! pereHusi TEKCTOBBIX 3a[a4 C IIOMOIILIO0 CUCTEM
YpaBHEHUM.

POyHxnun _

Koopaunara touku Ha npsMoi. UHCIIOBBIE MPOMEXYTKH. PaccTosiHne Mexmy
JBYMsI TOUKaMH KOOpPJIMHATHOU MPSIMOH.

[IpssmoyronpHas cuctemMa koopauHat, ocu Ox u Oy. AbGcipicca M opauHaTa
TOYKH Ha KOOPJAUHATHOM IIOCKOCTH. IIpuMeps! rpadukoB, 3agaHHBIX (GOpMYJIaMHu.
Yrenue rpadukoB peanbHbIX 3aBucuMocteil. [Tousatue dyukimu. I'paduk GpyHKIUM.
CsoiictBa ¢ynkuui. Jlunelinas ¢ynkmms, e€ rpaduk. I'paduk dynkimuu y = |x|.
I"'paduueckoe perieHne TMHEWHBIX YpaBHEHUM U CHCTEM JIMHEMHBIX YPaBHEHHMIA.

8 KJIACC

Yucia u BbIYHCIEHHS

KBanparueli kopeHb u3 uwncna. lloHsTe 00 WppalMOHAILHOM YHCIIE.
HecsatuuHble TpUOMMKEHHMs HppalMoOHANBHBIX uuces. CBoMCTBA apr(pMeTHUYECKHX
KBaZIpaTHbIX KOPHEW M UX NPUMEHEHHUE K NPEoOpPa30BaHUIO YHCIOBBIX BBIPAKEHUM U
BBIYHUCIICHUSAM. [lelicTBUTENIbHBIE YHCIIA.

CreneHsb ¢ 1eNBIM NTOKa3aTelieM U eé cBoiicTBa. CTaHgapTHas 3alMCh YHCIIA.

AJureOpanyecKkue BbIpaKeHHsl.
KBanpaTHelil TpéxuieH, pa3ioKeHHe KBaIpaTHOro TPEXUIEHa Ha MHOXKHTEIH.

Anrebpandeckass JpoOb. OCHOBHOE CBOWCTBO aireGpaMveckoil  apobu.
Cioxenne, BBIYMTaHHE, YMHOXEHHE, JeleHHe anrebpamdeckux  JIpoOeii.
PanyonanpHble BEIPQXXEHUS U UX MPE0OpPa3OBaHME.

YpaBHeHHS U HepaBeHCTBA




KBagpatHoe ypaBHeHue, GpopMmysia KOpHEeW KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHWH, CBOAAIIUXCA K JIMHEWHBIM M KBaJIpaTHBIM.
[Ipocreifmme npoOHO-palliOHATEHbIE YpaBHEHUSI.

['papuueckas MHTEpHpeTanus ypaBHEHUH ¢ ABYMS MEPEMEHHBIMH U CUCTEM

JMHEeHHBIX YpaBHEHHMH C JByMsS TIlepeMeHHBIMU. [IpuMeprl pelneHus CHCTEM
HEJIMHEWHBIX YPaBHEHUM C IByMS ITE€PEMEHHBIMH.

Pemenne TeKCTOBBIX 33724 anredpandeckuM CIiocoOOM.

UucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEpEMEHHOM.
PaBHOCUIIBHOCTE, HepaBeHCTB. JIMHeHHbIE HEpaBEeHCTBA C OJIHOM MepeMEeHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKUNH

[Tonsitue pyukuuu. OGnacTh ompe/eeHus] U MHOXECTBO 3HAUYCHUNW (YHKIUU.
CriocoOsI 3a1aHus QYHKITHIA.

I'paduk ¢yskuuu. UreHue cBOHCTB (yHKIUKM 1o €€ rpaduky. [Ipumepst
rpadukoB QyHKINHI, OTPaXKAIOIIUX peaIbHBIE ITPOIIECCHI.

QyHKUMK, ONUCHIBAIOLIME TPSAMYI0 H  OOpaTHYIO IPONOPIHUOHAJIBHEIE
3aBMCHMOCTH, UX rpadukn. OyHkmun y = x°, y = x0, y = \x, y=|x|. I'papuueckoe
pellieHre ypaBHEHUN U CUCTEM YpaBHEHHA. |

9 KUIACC

Ymucsa v BbIYUCICHUS

PanmonaneHbple 4mcla, WppalMOHAIBHBIE YHCIa, KOHEYHbIe M OECKOHEYHbIE
necsTHYHble TpoOu. MHOXeCTBO NeWCTBUTENBHBIX 4YKCEell, JeHCTBUTENbHbIE YUCIa
KaK OeCKOHEeYHble JecsTUYHbIe TpoOu. B3auMHO 0IHO3HAYHOE COOTBETCTBHE MEXKIY
MHOXXE€CTBOM JI€UCTBUTEIIbHBIX YUCEI U KOOPAUHATHOMN MIPSMOIA.

CpaBHeHMe  JEHCTBUTENBHBIX  YHCeN, apudMeTHdeckue JeHCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMU. '

Pa3smepsl O00BEKTOB OKpYXKalOIIEro Mupa, UIUTENBHOCTh IPOLIECCOB B
OKpY>KarollleM MHUpE.

[Tpubnmx€HHOe 3HAYCHWE BEIMYWHBI, TOYHOCTH NpuOmmkenus. OKpyrieHue
yucen. [Ipukuaka u onieHka pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHHSI U1 HEPpABEHCTBA

JIuneiinoe ypaBHeHUe. PellieHne ypaBHEeHUN, CBOASIINAXCS K IMHEHHBIM.

KBanpaTtHoe ypaBHeHue. PemieHue ypaBHeHW, CBOISIIMXCA K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHU TpeTbel M 4eTBEPTOM
CTEIEHEN pa3JIoKEeHHEM Ha MHOXKUTEIIU.

Pemenue papoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHue TEKCTOBBIX 3ajad
anreOpandecKuM METOIOM.

VYpaBHeHne ¢ AByMs IlepeMeHHbIMU U ero rpaduk. Pemienuwe cucrem AByX
JIMHENHBIX YpaBHEHHUH C JByMs IlepeMeHHbIMU. PellleHre cucTeM JIByX YpaBHEHUH,
OJHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOPOU CTEIICHH. I'paduueckas
MHTEpIpeTaUs CHCTEMBI YpaBHEHUN ¢ IByMSI IEpeMEHHBIMU.

Pemenne TeKCTOBBIX 3aJa4 alre0pandeckuM CrocoOoM.




YucoBble HEPaBeHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPAaBEHCTB C OAHOM IlepeMEeHHOM. Pemnenue cucrem
JIMHEHHBIX HEPaBEHCTB C OJHOM mepemeHHoW. KBaapaTHele HepaBeHCTBA.
['paduueckas UHTepIpeTaldsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
nepeMeHHBIMH. \

OyHKUHH ‘

KBagpatnunas ¢yHkius, e€ rpaduk W CBOWCTBA. Hapa6ona, KOOPJIUHATBI
BEPIIUHBI 1TapaboIIbl, OCh CAMMETPUHN TTapadOJIbL.

I'paduxn byskumii: y =kx, y =kx +b, y =k/x,y = X,y =vx, y = x|, 1 nx
CBOMCTBA.

YucaoBble MOCTEA0BATEILHOCTH U MPOrPeccHH

[ToHsITHE YHCIOBOM TOCIEAOBATENIBHOCTH. 3aJlaHue IOCJIEN0BATEIbHOCTU
peKyppeHTHOU dhopMyioi u ¢popMysoi #-ro dieHa.

Apudmerrueckass ¥ reoMmerpuueckas mporpeccur. Popmynsl #-ro WieHa
apu(MeTHIECKOU U TeOMETPHIECKOM IMPOrpecCcrii, CyMMBI IIEPBBIX 7 YJIEHOB.

N306pakenre 4IeHOB apU(PMETHYECKOM W TeOMETPUYECKOW Mporpeccuil
TOYKaMH Ha KOOPIWHATHOW IUIOCKOCTH. JIMHEWHBI K SKCIOHEHLUANBHBIA POCT.
CnoxHble MPOLEHTHI.

IJIAHUPYEMBIE PE3YJIBTATbDI OCBOEHUSA IMPOT'PAMMBI
YUYEBHOT' O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUS

JINYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJIbTAThl OCBOEHHS MPOrpaMMbl yaeOHOro Kypca «Anredpa»
XapaKTEePU3YIOTCH:

1) naTpuoTH4YecKoe BOCIIUTAHUE: .

IPOsIBJICHUEM HWHTEpeca K MPOIIOMY M HAacTOSILEMY POCCUNCKON MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCUHCKMX MaTEMATUKOB M POCCHHCKOM
MaTeMaTHYeCKON IIKOJIbI, K MCIOJB30BAHUIO ATUX JOCTYIKEHUN B IPYyIMX HayKax U
IIPUKITAIHBIX cepax;

2) rpaskaaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

IF'OTOBHOCTHIO K BBIIIOJTHECHHIO 00s13aHHOCTEH rpaXxjaHvHa U peajimsaliu ero
IpaB, [IPeJCTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHUS Pa3IUYHbIX
CTPYKTYp, SIBICHHH, MpOIeAyp TpaxIaHCKoro oOlecTBa (HampuMep, BBIOODEI,
OIIPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO 3THYECKHX Ipo0jeM, CBA3aHHBIX C
MpPaKTUYECKUM [PUMEHEHUEM JOCTMIXKEHUW HayKW, OCO3HAaHMEM Ba)XHOCTHU
MOPaJTBFHO-3TUYECKUX MIPUHIIUIIOB B JeSTEIFHOCTH YYEHOIO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacThe€ B pELICHUM [PAKTHYECKUX 3a7ay
MaTeMaTU4YeCKONW HaNpaBIeHHOCTH, OCO3HAaHMEM Ba)KHOCTH MAaTEMaTUYECKOIo
o0pa3oBaHMs Ha TMPOTSHKEHHHM BCEM JKU3HU i YCIEMHOW NpodecCHOHAIbHON
IeSITeTbHOCTA W pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H



MIOCTPOCHHEM HMHAUBUAYaAJIbHON TpaeKTOpUU 00pa3oBaHUs W JKM3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MIOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  3MOLMOHAJIBHOMY M  3CTETHUYECKOMY  BOCIIPUSATHIO

MaTeMaTH4ecKuX OOBEKTOB, 3amady, peIleHHH, PacCyXIECHUH, YMEHHIO BHIETH
MaTeMaTHYEeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOIr0 MO3HAHUS:

OpUEHTalUuMed B JEATEeIbHOCTA Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX
IIPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSI 4eJIOBEKa, MPUPOIBI U
obmecTBa, MOHUMaHHEM MaTeMaTHYecKOl HayKu Kak c(epbl YelloBeYeCKOU
IeSITEIBHOCTH, JTAloB €& PasBUTHUS W 3HAYMMOCTH [UIS PA3BUTHS [MBHIIH3ALHY,
OBJIaJICHUEM $S3BIKOM MaTeMaTUKH U MaTEeMaTU4YeCKOM KyJIbTYpOHl KaK CpelCcTBOM
[IO3HAHUS MHpA, OBJAJEHUEM [POCTEUIIMMU HAaBBIKAMU HCCIIENOBATENILCKOM
NEeSITEIIbHOCTH;

6) ¢usnveckoe BocnuTaHHE, (POPMHpPOBAHHE KYJIbTYPbI 3J0pPOBbSI H
3MOLMOHAJBHOI0 0J1aronoJIyYHs: |

TFOTOBHOCTBIO NPUMEHSATH MaTeMaTHYeCKHME 3HAHUsS B HHTEpecax CBOEro
3I0pOBBSl,  BEJEHUS  3740poBOro  obpaza  JKM3HM  (3J0pOBO€  IIMTaHUE,
cOanaHCHUPOBAHHBI pPEXUM 3aHATUH M OTAbIXa, peryispHas (usndeckas
aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa peqUIEeKCHH, IPU3HAHUEM CBOETO IIPaBa
Ha OIIMOKY U TaKoro e Ipasa JIpyroro 4eIoBeKa,;

7) 3koJ10rHYecKOe BOCIIUTAHHE:

OpMEHTallel Ha IPUMEHEHUEe MaTeMaTUYeCKUX 3HaHUM Ul pelleHus 3a1a4 B
o0J1acTh COXPaHHOCTH OKpY Karolllel cpefipl, INIAaHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX
BO3MOXXHBIX IIOCIIEACTBUM MJIsI OKpYXalolled cpelbl, OCO3HAaHWEM IJI00AIBHOIO
XapakTepa SKOJIOTHYeCKUX MPpoOieM U MyTel X pPeLeHus;

8) aganTanus K M3MEHSIOMHMCH YCJOBHMSM COLHMAJBHOH H NPHPOAHOMH
cpeabl:

TFOTOBHOCTBIO K JEHCTBHSM B YCJIOBUSX HEONPENENEHHOCTH, IOBBILIECHUIO
YPOBHSI CBO€W KOMIIETEHTHOCTH 4Y€pe3 IPaKTUYECKyIO IEATENIbHOCTb, B TOM YHUCIIE
yMEHUE YUUThCS Y JPYTHX JitoJiel, mpruoOpeTaTh B COBMECTHON [€ATEIBHOCTH HOBBIE
3HAHMWSI, HAaBBIKM M KOMIIETEHLIUU U3 OIIbITA IPYTHUX;

HEeOOXOAMMOCThIO B  (OPMHUPOBaHWM HOBBIX 3HAaHWW, B TOM YHCIE
(GOpMyIHpPOBATh WAEH, MOHSTHS, THIIOTE3bI 00 0OBEKTaX W SBJICHUSAX, B TOM YHCIE
paHee  HEW3BECTHBIX, OCO3HaBaTh JAePUUUTHI COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, INTAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATD CTPECCOBYIO
CUTyalllI0 KakK BBI30B, TpeOyrOlui KOHTpPMEpP, KOPPEKTUPOBATh IIPUHHMAacMble
pelieHuss uU JedcTBUs, (GOPMYJIUPOBAaTh M OLIEHUBATh PUCKU U IOCIEICTBUS,
(OpMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJBTATHI

IToznaBaTebHBbIE YHHUBEpPCaJIbHbIE y‘leﬁﬂble JAedcCTBHUA




ba3zoBble Jjornueckue 1eHcTBHA:

BBISBJISITH M XapaKTepU30BaTh CYIECTBEHHbIE MPHU3HAKA MaTEMAaTHYECKUX
O00BEKTOB, IOHATHUH, OTHOUIEHHH MEXIy MOHATHIMHU, (HOPMYIUPOBATH
ONIpEelleICHAsT  INOHATUM,  yCTAHABIMBaTh  CYLIECTBEHHBIA  IPU3HAK
KracCU(yKanMy, OCHOBaHMSA [ OOOOINEHMA M CPAaBHEHWS, KPUTEPHH
IIPOBOJIMMOI0 aHAJIN34; .

BOCIIPUHUMATh,  (OPMyIHpOBaTh U  MpeoOpa3oBBIBATH  CYXICHHUS:
yTBEpAUTEIbHbIE ¥ OTpHUIIATeNIbHBIC, EIWHUYHBIe, 4YacTHble U oOIuue,
yCIIOBHBIE;

BBLISBJISITh MaTeMaTUIECKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYUS
B (axTax, JAHHEIX, HAOJIOMEHNUSIX U YTBEPXKACHUSIX, NpEeAnaraTb KpUTepUU
TSI BBISIBJICHUS] 3aKOHOMEPHOCTEH U IIPOTUBOPEUNH;

JeNaTh BBIBOABI C KCIOJIH30BAaHMEM 3aKOHOB JIOTUKH, HEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUeHU 10 aHaJIOTUH;

pa3dupaTh JOKa3aTelbCTBA MaTeMaTHYeCKUX YTBEp)KAEHUH (IpsMble U OT
IIPOTUBHOTO), TPOBOJUTH CaMOCTOSTENIbHO HECIIOXKHbBIE JOKa3aTe/IbCTBa
MareMaTH4ecKuX (akToOB, BBICTpaWBaTh apPryMEHTALMIO, IPUBOAUTH
IPUMEPHI i KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCy KICHMS;
BEIOMpATh CIIOCO0 peleHuss y4deOHOW 3afaud (CpaBHUBATh HECKOJBKO
BApHAHTOB peIleHus, BBIOUpaTh HamOoJiee TMOAXOASIIUNA C  y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareibCKue AedCTBHA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCJIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHWS,
(GopMyITUpOBaTh BOMPOCH, (QUKCUPYIOIIME MpPOTUBOpeYre, mpodiemy,
CaMOCTOSITEJIbHO ~ yCTaHABJIMBaTh KMCKOMOE U JaHHoe, (opMHpOBaTh
TUIIOTEe3Y, apTYMEHTUPOBATh CBOKO MO3ULIMI0, MHEHHE;

IIPOBOJUTh IO CaMOCTOSITEIPHO COCTABJICHHOMY IUIaHY HECJIOXHBIN
3KCIIEPHMEHT, HEOOJIbIIOe HUCCIEOBAHUE 0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTe 00BEKTOB MEX 1y COOOH;
CaMOCTOSITEJIBHO (hOpMYJIUpoBaTh OOOOIIEHHS W BBIBOABI IIO PE3YJIbTATaM
MpoBeAEHHOrO HaOJIIO/IEHNs], WCCIEAOBaHMs, OLEHMBAThb JAOCTOBEPHOCTD
TIOJTy4YeHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNH;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOLEcca, a  TakKKe BbIIABUIaTh
MIPEIOJIOXKEHHS O ero Pa3BUTUH B HOBBIX YCIIOBUSIX.

PaGorta ¢ undgopmaumeii:

BBISBJISITH HEJNOCTATOYHOCTh W HM30BITOYHOCTh HWHGOPMALMH, JTaHHBIX,
HEOOXOIMMBIX JUIS PEIICHUS 3a/1auu;

BBIOMpATh, aHAJIU3UPOBaTh, CHUCTEMATH3MPOBATh U MHTEPIIPETHUPOBATH
HH()OPMAITUIO Pa3TMYHBIX BHIOB U (POPM IpEJICTABICHUS;

BEIOMpATh (OopMy TpeACTaBlIeHHMs HWHQOpMAlMM U WUIFOCTPUPOBATH
pellaeMble 3aJadd  CXeMaMH, JuarpaMMaMM, HWHOW Tpadukod u uXx
KOMOMHAIUSIMY;




OLICHUBAaTh HAJEXKHOCTh I/IH(i)OpMaLII/II/I II0 KpPUTCPUAM, IIPECIIOKEHHBIM
YUUTECJIEM HUIIA C(bOpMyJII/IpOBaHHI)IM CaMOCTOSATEJIBHO.

KoMMyHHUKAaTHBHbIE YHHBepcaJbHble YueOHbIe JeHCTBHS:

BOCIIPHHUMATH U (POPMYIUPOBAThH CYXAECHUS B COOTBETCTBUU C YCIOBUAMH U

IeNIMH OOIEeHHs, SCHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOK TOUKY 3PEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, /1aBaTh IIOSCHEHMs II0 XOIy DeIleHHUs
3aJ1aul, KOMMEHTHAPOBATH [TOJIyYE€HHBI Pe3yJIbTaT;

B X0Jle OOCYXXIEHHUS 3a/iaBaTh BOIIPOCHI IO CYILECTBY OOCYXIaeMOW TEMEI,
po0JIeMBbl, pellaeMoi 3a]auu, BbICKA3bIBaTh HJIEH, HALIEIECHHbIE HAa ITOUCK
peIleHus], COTIOCTABIISAT CBOU CYXICHUS C CY>XACHUSAMH JPYTUX Y4aCTHHKOB
auanora, oOHApPYXXMBaTh pa3UYde M CXOACTBO IMO3HIMH, B KOPPEKTHOU
hopMe POpMYITHPOBATE PA3HOITIACHS, CBOM BO3PAKEHHUST;

IPEeACTaBIATh Pe3yJIbTaThl PELIeHUs 3aaul, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IIPOEKTa, CAMOCTOSITENBHO BHIOUPATh (hopMaT BHICTYIUIEHUS ¢ YYETOM 3a]au
Ipe3eHTal U 0COOEHHOCTEN ay JUTOPHH;

MOHMMATh ¥ KCIIOJIB30BaTh MPEeUMYIEeCTBa KOMAaHIHON -U MHIUBUAYaAIbHON
paboTHI PU pEIIeHNHN YIeOHBIX MaTeMaTUIECKHIX 3a/ad;

IPUHAMATH 1IeJIb COBMECTHOU JIesTeNIbHOCTH, IJIAHUPOBAaTh OPraHU3alUIo
COBMECTHOW paboThl, pacmpenensTh BUAbl paboT, JOroBapHBATHCS,
oOcyxJaTh mpouecc U pe3yibTrar paboThl, 0000IaTh MHEHUS HECKOJBKHUX
JIIOJIeH;

y4acTBOBaTh B TPYHNNOBBIX Qopmax pabotel (oOcyxaeHus, oOMeH
MHEHUSIMU, MO3TOBBIE IITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOU IEHCTBUS C APYIMMHU 4ieHaMH KOMaHJbl, OLlEHUBATh
KayecTBO CBOEro BKJIaJa B  OOMmMMHA MPOAYKT . IO  KPUTEPUSM,
copMyIHPOBaHHBIM YUaCTHUKAMH B3aHMOAEHCTBUSI.

PerynsaTuBHbIe YHHBepcaJbHble YueOHbIE el cTBUSA
Camoopranuszanus:

CaMOCTOSITEJIBHO COCTaBIIATh IUJIaH, aJrOPUTM pelleHMs 3afadd (WId ero
4acTh), BBIOMpATh CIOCOO pelleHusi ¢ y4€TOM HMEIOIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb U  KOPPEKTHPOBATH
BapUaHThI pelIeHui ¢ y4€TOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJ/JIEKT:

BJIaJIeTh CIIOCO0aMU CaMOIPOBEPKH, CAaMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
pelIeHusl MaTeMaTUYecKot 3a/1aui; o

IpPEABULIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIpY PELICHUU 3aa4H,
BHOCHUTH KOPPEKTUBHI B JESTENBHOCTh Ha OCHOBE HOBBIX OOCTOSITEINIBCTB,
HalZIEeHHBIX OIIMOOK, BBISBIIEHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yJIbTaTa AESITEIbHOCTU ITOCTABICHHOW LEIU U
YCIOBUSM, OOBSCHATH IPUYUHBI JOCTMIKEHUS] WM HEAOCTIDKEHUS LENH,
HaxOJUTh OIIMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJbTATDBI




K xonmy oOydenus B 7 Kjacce OOy4aroIIMHCS MOMYYUT CIEAYIOLINE
IpeJMeTHbIe pe3yJbTaThl: ’

Yucia 4 BoIYHCTIEHHS

BeimonHsaTh, codeTas YCTHbIE M IIMCbMEHHBIE TPHEMBI, apudMeTudeckue

JEVCTBUS C pallMOHATBHBIMU YHCIIAMHU.

HaxomuTh 3Ha4YeHHWs] YHCIOBBIX BBIPAKEHHH, NPUMEHATh pPa3HOOOpa3HbIe
croco0bl ¥ MPUEMBI BBIYUCICHHS 3HAYEHUH IPOOHBIX BBIPAXEHUH, COAEpKalluX
OOBIKHOBEHHBIE U JIECATUYHEIE IPOOH.

[lepexonuth OT OmHON (DOPMBI 3allMCH YHCceNl K JApyroil (mpeoOpa3oBBIBAThH
JECSITHIHYIO TPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTUYHYIO, B YACTHOCTH
B GECKOHEYHYIO JECATUYHYIO APOOH). -

CpaBHUBATh U YIIOPSIOUYUBATH pallMOHATBHBIC YUCIIA.

OKpyTJATh YuCIa.

BEBITIOMHATS MPUKUAKY W OIEHKY pe3yJbTaTa BBIYMCIEHUH, OLEHKY 3HaueHUN
YUCJIOBBIX BBIPAKEHHWH. BBINONHATE NEHCTBUA CO CTENEHSAMU C HATypalbHBIMH
MIOKa3aTeJISIMHU. |

[IpuMeHsATh MpU3HAKK JETHUMOCTH, Pa3IOKEHHE Ha MHOXHUTENIH HaTypalbHBIX
qrced.

Pemate mnpakTHKO-OpUEHTHPOBaHHBIC 3aJadd, CBS3aHHBIE C OTHOIICHHUEM
BEIMYMH, TPONOPIHUOHAIIBHOCTEIO BEJIWYUH, IMPOIEHTaAMH, -HUHTEepPIPETUPOBATH
pe3yJIbTaThl pellIeHus 3a7ady ¢ y4ETOM OTpaHWYEHUH, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Auiredpauyeckue BbIpaskeHHUs

Hcnonb3oBath anrebpandeckyro TePMUHOJIOTHIO U CHMBOJIUKY, TIPUMEHSATE €€ B
IpoLecce OCBOCHUS yueOHOTo MaTepHaia. |

Haxonuth 3HaveHuss OyKBEHHBIX BBIpaKEHHUH IIPU 3aJaHHBIX 3HAYEHUIX
HIepeMeHHBIX. .

BrInonHATe IpeoOpa3oBaHus LEJIOr0 BBIPAXEHHUS B MHOTOWICH IPHUBEACHHEM
MOJJOOHBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK.

BBIIONHAT YMHOXGHHE OJHOWIEHa HA MHOTOWIEH M MHOTOYWIEHA Ha
MHOTOWIEH, IPUMEHSTh (POPMYJIbI KBaJIpaTa CyYMMEBI M KBaJipaTa pa3HOCTH.

OCyLIecTBISATh pa3iOKEHWEe MHOTOWICEHOB Ha MHOXHTEIHU C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIero MHOXHUTEIS, TPYIIHPOBKU CllaraeMbIX, TPUMEHEHHS
bopMyI COKpaIIEHHOTO YMHOXKEHHUS.

[IpuMeHsTh peoOpa3oBaHUsI MHOTOWICHOB IS PEUICHHS PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PeabHON ITPaKTHKH.

Hcnonp30BaTh CBOWCTBAa CTeNEHEH C HATYpPaJIbHBIMH ITOKa3aTeIsIMH IS
npeoOpa3oBaHUs BhIPaKEHHUHA.

YpaBHeHHSs U HepaBeHCTBA

Pemate JMHEWHBIE YpaBHEHHMS C OJIHOM IEepEeMEHHOW, MpPUMEHsS IpaBUiia
Iepexoa OT UCXOJHOI0 YpaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsITh, sIBIsIeTCS JIH
YUCJIO KOPHEM YPaBHEHHS.




[TpuMeHsTh rpaduyecKkue METOIBI NMPH PElIeHUH JUHEHHBIX YpaBHEHUHA U UX
CHCTEM.

[TomOuparh mpuUMepPHl Tap 4YHCeN, SBIAIOMIUAXCS peIIeHHeM JHHEHHOTo
YPaBHEHHUS C IByMsI [IEPEMEHHBIMH.

CTpouTh B KOOPIAMHATHOW IIOCKOCTH I'padUK JMHEWHOrO YPaBHEHHUS C JABYMS
NepeMeHHBIMU, TOJIB3YSCh TpadUKOM, IPUBOANTE IPUMEPHI PEIICHHS YPaBHEHUS.

Pemate cucTeMbl JBYyX JMHEHHBIX YpaBHEHUU C IBYMsI NIE€PEMEHHBIMH, B TOM
qrciie rpauIeckK.

CocraBnaTh W pemarh JHHEHHOE ypaB‘ﬁeHHe WO CHUCTEMY JIMHEHHBIX
YPaBHEHHH IO YCJIOBHIO 3a/1a4H, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ]a4d MOJTyUYeHHBIN pe3yJIbTaT. '

DyHKINHT

N3o6paxkaTh Ha KOOPAMHATHOW MPSMOU TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAUHATaM, JIy4H, OTPE3KH, UHTEPBAJbl, 3alIUChIBATh YHUCIIOBbIE MPOMEXKYTKH Ha
anre6panyecKoM sI3bIKe. _

OTtmedaTh B KOOPJAMHATHOH IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky JTUHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh C MOMOLIBIO (YHKIMA HM3BECTHBIE 3aBHUCUMOCTH  MEXIY
BEIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSIHUE, I€HA, KOJUYECTBO, CTOMMOCTH,
IIPOU3BOJUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHre pyHKLINY IO 3HAYSHUIO €€ apryMeHTa.

Ilonumate rpaguueckuil crnoco0 NpeACTaBIeHHsS W aHalu3a HHGOPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh UH(OPMALIHIO U3 TPadUKOB peallbHBIX MPOIECCOB U
3aBUCUMOCTEH. :

K koHmy oOy4deHus B 8 kiacce oOydyarommidcs TIIOJIYYUT CIEAYIOIIHE
IIpeAMETHBIE pPe3yJIbTaTHI:

Ywucsia 1 BbIYUCIEHUS

Hcnonp3oBaTh HavyalbHbIE MPEJICTABICHUS O MHOXXECTBE JEHCTBUTENLHBIX
qyucen JUIsi CpaBHEHHUsI, OKPYIJVICHHS M BBIYUCIIEHUN, M300pakaTh IEHCTBUTEIbHEIE
YycJia TOYKaMU Ha KOOPAUHATHOU IPSMOMA.

[IpuMeHATH MNOHATHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS, HaXOIUTh
KBaJpaTHble KOPHH, MCIONB3ys IPU HEOOXOMUMOCTH KalbKyJSTOD, BBIIOIHSITH
npeoOpa3oBaHUsl BBIPAXKEHHWU, COIEPXKAIIUX KBaIpPaTHBIE KOPHH, HCIOJb3Ys
CBOMCTBa KOpHE. |

Hcnonp3oBarh 3anucu OOJBIIMX W MAJbIX YHACE]T C ITOMOIIBIO JECATHYHBIX
npobeit u creneneit uncia 10.

Aure0panveckue BbIpasKeHUs

[IpyMeHATh IOHATHME CTENEeHH C I[eJbIM  [IOKa3aTelleM,  BBIIOJHATE
npeoOpa3oBaHUsl BRIPAXKESHHH, COIEPIKAIUX CTEIEHH C LEIBIM ITOKA3aTENIEM.

BEINOIHATE TOXIECTBEHHBIE NIPe0Opa3OBaHUs PAaIlOHAIBHBIX BhIpAXKEHHUN Ha
OCHOBE IIPaBUJI IEWCTBUN HaJ MHOTOWIEHAMH U alNreOpandyecKuMU IPOOsSMHU.

PackiiazpIBaTh KBaAPATHBINA TPEXWIEH HA MHOYKHUTEIH.




[IpumeHsaTs npeoOpa3zoBaHUs BBIpAKEHUH IS PEIlleHHs Pa3IHyHBIX 3a/1a4 U3
MaTeMaTHKH, CMEXXHBIX [TPEeIMETOB, M3 PeallbHON IMPAaKTUKH.

YpaBHeHHs H HePaBEHCTBA

Pemate suHelHble, KBaJpaTHblE YpaBHEHHsS U palMOHAJbHBIE YpaBHEHMS,

CBOJISIIUECS K HUM, CUCTEMBI JIByX YPABHEHUH C ABYMSI IEpEMEHHBIMH.

IIpoBoaWTE MpOCTEHIIME KCCIENAOBAHUS YpaBHEHUN W CUCTEM ypaBHEHUi, B
TOM YHCJI€ ¢ IPIMEHEHUEM I'papruecKuX MpeacTaBieHu (yCTaHaBIMBaTh, HMEET JIH
YPaBHEHHE WM CUCTEMA YPABHEHUH pEIIeHUs], €CIIM UMEET, TO CKOJIbKO, U IpoUee).

IlepexoguTh OT crnOBeCHOW (OPMYIHPOBKH 3amaud K e ajrebpanmdueckoii
MOJEIM C IIOMOIUBKD COCTaBJCHHS YpPaBHEHUS WM CHUCTEMBbl YpaBHEHHH,
HHTEPIIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJla4¥ TIOJyYeHHBIH pe3yJIbTar.

IIpMeHATh CBOMCTBA UMCIIOBBIX HEPaBEHCTB JIJIS CPaBHEHHS, OLIEHKH, PeIlaTh
JIMHEHHbIE HEPABEHCTBA C OJHOU IEPEeMEHHON M UX CHCTEMBI, JaBaTh IpaduIecKyro
WLTIOCTPALIAIO MHOXKECTBA PellIeHui HepaBeHCTBa, CHCTEMBI HEPABEHCTB.

OyHKIHH .

IlonMMaTe ¥ HCHOIB30BaTh (PYHKIHMOHAIBHBIE IOHATHS M SA3BIK (TEPMHHBEI,
CHUMBOJIMYECKHE OOO3HAUEHUsI), ONpeNessaTh 3HaueHWe QYHKIHUHA 110 3HAYEHHIO
apryMeHTa, OIIPeJIeNIATh CBOMCTBA (PYHKLIUH 110 €€ rpaduKy.

CrtpouTts rpadrku dJIeMeHTapHBIX (YHKIIHMHA BH/IA:

y=k/x,y=x2,y =X,y = x|, y = VX, OIIHCHIBATb CBONCTBA YHCIOBOI byHKIIH
1o e€ rpaduky.

K konmy oOydenus B 9 kuacce oOy4arolIuiics TMONYYHUT CIIEAYIOIIUE
IIpeIMETHBIE PE3YJIbTaTHL:

Yucsa v BbIYHCIEHHS

CpaBHUBATh U yIOPSIOYUBATH PallOHATIbHbIE U HPPAIMOHAILHEIE YKCIIA.

BrimonnaTe apudmerudeckue AEHCTBUS C pallOHAIBHBIMU YHCIAMH, COYETas
YCTHBIE W IIMCHMEHHBIE INPUEMBI, BBINOJIHATH BBIUUCIEHUS C HPPALHOHAIBHLEIMH
YHCITaMHU. :

HaxonuTe 3Ha4eHUs cTeneHel ¢ [eabIMU MMOKa3aTelsIMA U KOPHEM, BEIYHUCIIAT
3HA4YEeHUsI YUCJIOBBIX BRIPa)KEeHUI.

OKpyrnaTe neHCTBUTENbHbIE UHWCIA, BBINONHATH MPUKUAKY pe3yJibTaTa
BBIYHUCIICHUH, OLIEHKY YUCJIOBBIX BBIPAIKEHMIA.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHelHble U KBaJipaTHBIE ypaBHEHUS, YPABHEHHUsI, CBOASAIIMAEC K HUM,
npocreimue IpoOHO-palOHATBHBIE YPaBHEHUS.

Pemate cucTembl IByX JHHEWHBIX YpaBHEHWU C JBYMs II€PEMEHHLIMU U
CHCTEMBI ABYX yPaBHEHHH, B KOTOPBIX OJIHO ypaBHEHHUE He SBISETCS JIMHEHHBIM.

Pelrate TeKCTOBBIE 3aJa4M  anre6paMdeckiM CIOCOOOM C  MOMOLIBIO
COCTaBJIEHHs] yPABHEHHMS UIIU CUCTEMBI ABYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpocTedinne HUCCIeOBaHWS ypaBHEHHN W CHCTEM YpaBHEHWUH, B
TOM YHCJI€ C IPUMEHEHUEM TpapUUECKUX MpeCTaBlIeHIH (yCTaHaBIMBATh, UMEET JIH
YPaBHEHHE UM CUCTEMA yPaBHEHUH PEILeHNUs, €CII UMEET, TO CKOJIbKO, ¥ IIpOYee).




Pemate uHEHHEBIE HEepaBCHCTBa, KBaJpaTHBIC HEPABCHCTBA, I/I306pa)KaTB
peui€Hne HEpPaBE€HCTB Ha YUCJIOBOM HpSIMOfI, 3allMCbIBaTh PEIICHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemiatrs cucteMbl JIMHEHHBIX HEPaBE€HCTB, CUCTCMEI HEPABCHCTB, BKIIOYAIOIINE

KBaJ[PAaTHOE HEPaBEHCTBO, M300paXaTh pelleHHe CUCTEMBI HEPABEHCTB HA YUCIOBOM
IIPsSIMOH, 3alMCBIBATh PEIICHUE C TIOMOIBI0 CHMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA MPH PEIIEHHH PA3INYHbIX 3a1a4.

POyHKUINH

PacnosnaBate (yHKIMM W3y4YeHHBIX BHIOB. IIOKa3bIBaTh CXEMATUYECKU

pacronoxeHue Ha KOOPAMHATHOM IIOCKOCTH Tpa(uKoB QYHKIMH Buaa: y = kx, y =

2 .
kx+by=kix,y=ax’+bx+c y=x, y=1x ¥y = |x|, B 3aBUCUMOCTH OT 3HAUEHUI
K03((GHUIUEHTOB, OIIUCHIBATH CBOMCTBA (BYHKIWHA.

Ctpouts M H300paXkaTh CXeMaTHYECKd TpapUKU KBaApaTUYHBIX (YHKIMH,
OIMKCBHIBATH CBOMCTBA KBaJpaTUYHBIX (DYHKI[UI 110 UX TpaduKaM.

PacrosHaBate KBaJpaTHUHyI0 (YHKLHIO MO (opmysie, IPUBOAUTH IPUMEPHI
KBaJPaTHYHBLIX QYHKIUNA U3 PeanbHON XKHU3HU, PU3UKH, TEOMETPHUM.

YucoBbIE MOC/I€10BATEILHOCTH U IPOTrPECCHH

PacrniosHaBaTh apu(MeTHUECKYI0 M F€OMETPHUECKYIO MPOIPECCHH MPH Pa3HbIX
crocobax 3a/iaHusl.

BBINONHATE  BEIMMCIIEHHMS €  HCHONB30BaHWEM  (GOpMyl N-T0  4ieHa
apu(pMETHIECKOH U reOMETPUYECKOM MPOrPECCH, CyMMBI IIEPBBIX N YIEHOB.

M300paxaTh UJeHBl IIOCIECIOBATENBHOCT TOYKAMHM HAa KOODPAHHATHOM
IUIOCKOCTH.

PemaTs 3aa4n, CBA3aHHBIE C YHCIOBBIMH ITOCTIE0BATENLHOCTMHY, B TOM YHCIIE
3a/aud U3 peAJbHON JKW3HH (C MCIIOIb30BaHUEM KallbKYJIATOpa, IU(PPOBBIX
TEXHOJIOTHH ).
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YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJBHOT'O ITIPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA

* Marematuka. Anrebpa: 7-it kinacc: 6a30BbIi YPOBEHb: yueOHHUK, 7 Kiacc/
Makapsrues 10.H., Munarok H.I'., Hemkos K.W. u npyrue; oz pen.
Tensxosckoro C.A., AkuuonepHoe o61mectso «M31aTenscTBo '
«IIpocsemenue»

» Maremartuka. Anrebpa: 8- kitacc: 6a30BbIil YpOBEHb: yUeOHHK, 8 Kitacc/
Makaperaes 10.H., Mungrox H.I'., Hemkos K.W. u gpyrue; oz pex.
Tensxosckoro C.A., AkiponepHoe 06miecTBo «M31aTenbeTBO
«ITpocBemenue»

* Matematuka. Anrebpa: 9-if kimacc: 6a30BbIil ypoBeHb: yueOHUK, 9 Kitacc/
Makapsryes 10.H., Munmrox H.I'., Hemmxos K.U. u npyrue; nox pen.
TensikoBckoro C.A., AkunonepHoe o61ecTBo «M3marenbeTBo
«IIpocsemenue»

METOIUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIS

Matemartuka. Anrebpa : 7—9-e Kiaccel : 6a30BBIl YPOBEHB : METOJUYECKOE
nocobue K npeaMeTHOU TUHUY yaeOHuKoB 1o anredpe 0. H. Makapsbiuesa, H.
I'. Munmox, K. Y. Hemikosa u np./ — 2-e u3n., crep. — Mocksa :
[IpocBemenue, 2023 :

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

https://m.edsoo.ru/7f415b90

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

https://m.edsoo.ru/7f419d08
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