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HOACHUTEJIBHASA 3AIINCKA

O0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka»

[Iporpamma yueOHOoro mnpeamera «MaremaTtuka» paspaboTana Ha ocHoBe @DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO 0OWIero oOpa3oBaHHs C YY4ETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBaHUI, MPEIBIABIAEMBIX K MAaTEMaTHUYECKOMY O0Opa30BaHMIO, U TPAJUIHI
poccuiickoro o0Opa3oBaHHUS, KOTOpble O00ECIEUMBAIOT OBJIAZICHUE KIIOUYEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOLIMMU OCHOBY Uil HENPEPHIBHOTO OOpa3oBaHUS U CAMOPa3BUTHUS, a TaKXKe LEIOCTHOCTb
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHS OOydarommuxcs. B mporpamme ydTeHBI
uaeu u nosioxenus: Konmenmum pa3BuTus MaremMaruueckoro oopasosanusi B Poccuiickoit @enepannu. B
smoxy nudpoBoil TpaHchopMmalmu BceX cdep UeTOBEYECKOH NeATETbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0Oe3 0a30BOH MaTreMaTHYeCKOW MOJATOTOBKU. YKe B IIKOJE
MaTeMaTHKa CIYXUT OINOPHBIM MPEAMETOM JJsi HU3Y4YEHMsS] CMEXHBIX IUCHUIUIMH, a MOCE IIKOJbI
peaibHON HEOOXOIMMOCTHIO CTAHOBUTCS HEMIPEPHIBHOE 00pa30BaHue, YTO TPeOyeT MOJHOLIEHHOH 0a30Boi
o011eo0pa3oBaTeabHON MOATOTOBKH, B TOM YHCJIE U MaTEMaTUYECKON. DTO 00YCIIOBIEHO TEM, YTO B HAIIU
JTHU PAacTeT YUCIO MPO(ECCHil,CBI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTEeMaTUKH: U B cdepe
SKOHOMMKHU, U B OM3HECE, U B TEXHOJOTMYECKHX OOJAcTSIX, U Jake B T'YMAaHUTapHBIX cepax. Takum
oOpa3oMm, Kpyr oOy4aromuxcs, Ui KOTOPbIX MaTeéMaThKa MOXET CTaThb 3HAYUMBIM IPEIMETOM,
pacuupsiercs.

[IpakTHyeckas MOJE3HOCTh MaTeMAaTUKH OOYCJIOBJIEHA TEM, 4YTO €€ IPEeIMETOM SBISIOTCS
(yH1aMeHTaJIbHbIE CTPYKTYPbI HAILLIEr0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U KOJTUUECTBEHHBIE OTHOILICHUS
OT MPOCTEHIINX, YCBaUBAEMbIX B HEMIOCPEACTBEHHOMOIIBITE, JI0 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJIs
pa3BUTHUS HAyYHBIX M NPUKIAIHBIX UAEeH. be3 KOHKpeTHhIX MaTeMaTHMYeCKUX 3HAHUU 3aTpyIHEHO
MMOHMMAaHHE MPUHIIMIIOB YCTPONCTBA M HCIOJIB30BAaHUS COBPEMEHHOM TEXHHUKH, BOCHpPUATHE U
UHTEpIpeTaluss pa3HOOOpa3HOM  COIMAIbHOM, OSKOHOMHYECKOM, TMOJUTHYECKONM  uHOopMaIui,
Manod(p(eKTUBHA MOBCEIHEBHAs IpAaKTHYeCKas AeATeNbHOCTh. Kax1oMy uenoBeKy B CBOCH XKHU3HU
IPUXOJUTCS BBINOJIHATh PACUETHIM COCTABIIATH AJTOPUTMBI, HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIAJAETh
IPAKTUYECKUMU TPUEMaMU TIEOMETPUYECKUX M3MEPEeHUHl U NOCTPOCHMH, 4YMTaTh HWH(POPMALHUIO,
IPEJCTAaBICHHYIO B BHJE TaONUL, AMarpaMM M rpaduKoB, KUTb B YCIOBUSX HEONPEAEICHHOCTH U
TMOHUMATh BEPOSTHOCTHBIM XapaKTep CIy4alHBIX COOBITHH.

OnHOBpPEMEHHO ¢ pacHIMpeHueM cep MPUMEHEHHUs MAaTeMaTHKU B COBPEMEHHOM OOIIeCTBE BCE
Oosiee BaXKHBIM CTAHOBMUTCS MaT€MaTHUYECKUIl CTHIIb MBILIUIEHUS, MPOSBISAIOIIMNACS B ONpPENEICHHbBIX
YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHuss MaTeMaTUKU B apceHas MPUEMOB U METOJOB MBbIIICHUS
YeJI0BeKa €CTECTBEHHBIM 00pa3oM BKIIOUYAKOTCS MHIYKLUSA U JEAyKIHs, 0000IIeHe U KOHKpEeTHU3alus,
aHaJM3 W CHHTe3, KilaccuUKaluMs M cucTeMmarusauusi, alOcTparupoBaHue U aHauorus. OObEKTHI
MaTeMaTUYECKUX YMO3AKJIIOYEHUH, NMPaBUJIauX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKHUX
IIOCTPOEHUH, CHOCOOCTBYIOT BbIPAaOOTKE yMEHUs (OpMyIupoBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXJIEHHsI, TEM CaMbIM Pa3BHBAIOT JIOTMUECKOE MbIlUIeHUE. Beayias posib NpuHaIe)KUT MaTeMaTUKe U
B ()OPMHUPOBAHUYU AITOPUTMHUUYECKONH KOMIIOHEHTH! MBIIUICHUS U BOCHUTAHUU YMEHHUI JelCTBOBAaTh IO
3aJJaHHBIM aJITOPUTMaM, COBEpPLIEHCTBOBATh U3BECTHbIE U KOHCTPYHPOBAaTh HOBbIE. B mpolecce pemeHus
3aJja4 — OCHOBOM y4eOHOH JesTeIbHOCTH Ha YpOKaX MaTeMAaTUKU — Pa3BUBAIOTCS TAKXKe TBOPUYECKas U
IIPUKJIAIHAS. CTOPOHBI MBIIIJICHHUS.

OOyueHne MaTeMaTUKe JaeT BO3MOXKHOCTb pa3BUBaTh y 00yUYaIOIIMXCs TOUHYIO, PALlUOHAIBHYIO U
MHPOPMATUBHYIO pEuYb, YMEHHE OTOHMpaTh Hauboyiee TMOAXOIAIINE S3BIKOBBIE, CHMBOJHYECKHUE,
rpaduuecKue cpesicTBa JUIs BEIPAXKEHUS CYXAECHUIN U HArJIsIHOTO UX IPEACTaBICHHUS.

Heo0x0auMbIM KOMIIOHEHTOM OOLIeH KyJabTYpbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISIETCS OOIee
3HAKOMCTBO C METOJaMU IIO3HAHUS JCUCTBUTENBHOCTH, NPEIACTABICHHE O NPEIMETE U METOoJax
MaTeMAaTUKHU, UX OTJIMYMHA OT METOJOB JIPYTUXECTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 OCOOEHHOCTSX
MIPUMEHEHHsI MaTeMaTHUKH JUTs pelIeHUs] HAydHBIX U IPUKIIAAHBIX 3a1a4. Takum 06pa3oM, MaTeMaTHIECKOe
o0Opa3oBaHue BHOCUT CBOH BKJIaJ B GOpMHpOBaHUE OOIIEH KyIbTYpPhl YeTOBEKA.

N3yueHne MaTeMaTUKU TaKXXe CIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHHIO YEJIOBEKa, TOHUMAHUIO
KpacoThl U U3SIIECTBA MATEMATHUECKUX PACCYXJACHUH, BOCIIPUATHIO TEOMETPUUECKUX (HOPM, YCBOCHHIO
UJEN CHMMETPHH.

KoppeknnonHo-pa3BuBaromuii  noteHnuan ydeOHOro mnpeamera «MaremaTHka» COCTOUT B



00ECIeYCHUH BO3MOXKHOCTEH Ui TMPCOJOJICHUS CICAYIONIMX CHeHU(PUUSCKUX TPYAHOCTEH CIICIBIX
00yUaroIXcs:

o (bparMeHTapHOCTb WM UCKAKEHHOCTD MPEACTaBICHUH O peabHBIX 00BEKTaX U MPOIeccax;
o OTCYTCTBHE HEOOXOIUMBIX CBEJICHHI 00 OKpYXArOIIeM MUPE;
o OTCYTCTBHE COLMAJIBHOTO OIIbITa U, KakK CIEACTBHE, HEBO3MOXXKHOCTb YCIELIHOIO

(bOpMI/IpOBaHI/Iﬂ pdaaa HOH?ITI/II\/JI, PeIICHHMA CIOXKCTHBIX UIIPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4,

o TPYIHOCTH BOCIIPHSITHUS TpapuuecKol MHPOPMALMN U BBIMOJIHEHHS JTHOOBIX rpadudecKux
paboT, orpaHUYEHHBIE BO3MOKHOCTH TIOCTPOCHUH;

o 3aMeJICHHBIN TeMIl paboThl BOOOIIE M HU3KAsi CKOPOCTh BBITIOJIHEHHS TUCBMEHHBIX paboT
B YaCTHOCTH;

L] HHU3Kasi TCXHUKA YTCHHS.
[Ipeononenue yka3aHHBIX TPYAHOCTEH JOJKHO OCYIIECTBISATHCA HA KaXKJIOM YPOKE YUYHUTEIIEM B
MpoIIecce CIEeNUATLHO OPraHM30BaHHON KOPPEKIIMOHHON paboTHI.

Henun n3yuenuns yue6Horo npeamera «MaremaTuka»
[TpuopureTHBIME TIETSIMU 00y4eHUst MaTemaTnke B 5—10 kiaccax sBIstOTCS:

° dbopMHpoBaHME  LEHTPAJbHBIX  MaT€MaTHYECKUX  TOHATUH  (YMCIIO,  BEJIWYMHA,
reoMeTpuueckas Gurypa, nepeMeHHas, BeposiTHOCTb, (PYHKIHs), 00ECeYNBAIOINX TPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTeMaTUYeCKOro 00pa3oBaHUS O0O0YydYaroIIMXCS;MOJBEICHHE O0O0ydJalomuxcsi Ha
JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U MaTEMATHKHU M OKPY)KAIOILIEr0 MUpa, TOHUMaHHE
MaTeMaTHKHU KaK 4acTu oO1Iel KylIbTyphl YETOBEYECTBA;

° pa3BUTHE  HWHTEIUIEKTyalbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEIbHOW AaKTHUBHOCTH, HCCJIEIOBATENbCKUX YMEHUM, KPUTUYHOCTH MBIIUJICHHUS, HHTEepeca K
M3Y4YEHUIO MAaTEMaTUKH;

° (dbopmupoBaHre (YHKIHOHAIBHON MaTeMaTHYECKON T'PaMOTHOCTH: YMEHHS PacliO3HABaTh
MPOSIBIIEHUS MaTeMaTHYeCKUX TOHSTHH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX >KU3HEHHBIX
CUTyallusiX W TPU U3YUYEHUU JPYruxX y4eOHBIX TMPEAMETOB, NPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYIHpOBaTh UX Ha S3bIKE MaTEeMAaTHKU M CO3[aBaTh MaTeMaTUYeCKHUE MOJIEINH,
MIPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKUH ammapaT JUlsl PelleHUs MpPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJY4YE€HHBIE PE3YJIbTATHI.

Koppexkunonnble 3a1a4n:

° PazButHe ocs3aTeNbHOTO, OCA3ATENBHO-3PUTEILHOTO (Y CIIETBIX C OCTATOYHBIM 3PCHHEM) U
CIIyXOBOT'O BOCIIPUSITHSI.

° Pa3BuTre npou3BOJILHOTO BHUMAHMS.

° Pa3BuTHre u KOppEKIIUs MaMSITH.

° Pa3BuTre U KOPPEKIUsI JIOTUYECKOTO MBIIIIEHUS, OCHOBHBIX MBICIUTEIIbHBIX OTIEpaIlUi.

° [Ipeoionenrne nHEPTHOCTH NMICUXUYECKUX MTPOIIECCOB.

° PazBuTHe quanornyeckor 1 MOHOJIOTUYECKOUW pEeYH.

° [Ipeononenue BepOban3ma.

° dopMupoBaHHE HABBIKOB OCSI3aTENBHOTO, OCS3aTENbHO-3PUTENBHOTO (Y CIHENBIX C
OCTAaTOYHBIM 3PEHHUEM) U CITYXOBOTO aHAIIM3A.

° OO0ydeHue mpaBUJIaM 3alMCU MaTeMaTU4eckuX GOopMyIl U ClielUaIbHbIX 3HAKOB peibeHO-
TOYEYHOU cucreMsl JI. bpaiins.

° OOydenne mnpuemMam MpeoOpa3oBaHUSI MaTEeMATUYECKUX BBIPAKEHUN Ha OpaiineBckoit
MEXaHMYECKOM TeYaTHON MaIlIMHKE.

° Pa3BuTHEe HaABBIKOB OCS3aTENILHOTO  OOCIENOBAaHUS H  BOCIPHUSTHS  pelibe(DHBIX
M300paxeHMi, TEOMETPUUECKUX YepTexkeld, rpadukoB GyHKIHMA U JIp.

° DOpMUPOBAHUE YMEHUS BBINOJHATH F€OMETPUUYECKUE IOCTPOCHHUS U YEPTEKU, CTPOUTH

rpa(bmcn (I)yHKI_II/II\/'I Ha KOOpﬂHHaTHOﬁ TINIOCKOCTU € MOMOIIBIO CIICHUAJIBHBIX YEPTCIKHBIX HHCTPYMCHTOB.
® COBepI_HeHCTBOBaHI/IC CIICHUAJIbHBIX TPUEMOB 06CJ'ICI[OB8.HI/ISI u I/I306pa)KCHI/I$I HN3y4aCMbIX



00BEKTOB.

o ®opMupOBaHUE, YTOUHEHUE WM KOPPEKLUS NPEACTaBICHUM O MpeAMeTax U Ipoleccax
OKpYXKarollel JEeHCTBUTEILHOCTH.

L @opMHpOBaHHE U COBEPIICHCTBOBAHWE YMEHMs paClO3HABaThb CXOJHBIE IIPEIMETHI,
HaxOJUuThb CXOAHBIC W OTIMYUTCIBHBIC IIPHU3HAKHW IPEAMCTOB U $IBJI€HI/II>JI, HCIIOJIB3Yyd COXpPaHHLIC
aHaJIU3aTOPBbI.

] dopMHUpPOBAHUE U COBEPIIICHCTBOBAHUE YMEHUS HAXOIUTh TPUYMHHO-CIICACTBEHHBIE CBS3H,
BBIJICJISITH TJIAaBHOE, 000011aTh, 1e7aTh BBIBOAbl. COBEPIIICHCTBOBAHNE HABBIKOB BEpPOAIbHOM
KOMMYHUKAIUH.

CoBepllIeHCTBOBaHUE YMEHUS IPUMEHSATh HEBEPOATIbHBIE CIIOCOOBI OOIIEHMUS.
PasButHe 1 KOppeKLUs MEIKON MOTOPUKH.

CoBepI1IeHCTBOBAaHUE YMEHUSI OPUEHTUPOBATHCS] B MUKPOIIPOCTPAHCTBE.

° dopMHpOBaHUE PANMOHATBLHOTO TMOJAXO0Ja K PEIICHUI0 YUeOHBIX, OBITOBBIX U
npo¢eCcCHOHANBHBIX 3aJ1a4, Pa3BUTHE aHATTUTHKO-TIPOrHOCTUYECKUX YMEHUN U HABBIKOB.

AnreOpa sBJISIETCSI OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA OOECTICUMBACT U3YUCHUE
JIPYTUX TUCIUTIINH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO ITUKIIOB, €€ 0CBOEHHE HEOOX0IUMO
JUTsl TIPOJIOJKEHUsT 00pa30BaHUs W B TIOBCEHEBHOW >KM3HU. PasBuTHEe y OOydYarOmMXCS HAyYHBIX
MIPEACTABICHUI O TMPOUCXOXKJACHUH W CYIIHOCTH aireOpamdecKux aOCTpakiuii, Crmocode OTpakeHUs
MaTeMaTHYeCKOW HAyKOW SBJICHHM W TIPOIIECCOB B MPHUPOJAE M OOIIECTBE, POJIU MATEMaTHYECKOTO
MOJISTUPOBAHUS B HAyYHOM TIO3HAHWM W B TMPAKTHKE CHOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO
MHPOBO33PECHHUsI W KAueCTB MBIIUICHHS, HEOOXOAUMBIX IS aJanTalid B COBPEMEHHOM IH(POBOM
obmectBe. M3yuenue anreOpsl €CTECTBEHHBIM 00pa3oM 0O0OeCIeunBaeT pa3BUTHE YMEHUS HAOJIOIATh,
CpaBHMBaTh, HAaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUIEHUS, CHOCOOHOCTH
apryMEeHTHPOBAHHO 0OOCHOBBIBATH CBOU JICHCTBUS U BBIBOBI, GOPMYIUPOBATh yTBEpKAeHU. OCBOCHHE
Kypca ainreOpsl oOecreurBaeT pa3BUTHE JIOTMYECKOTO MBIIUIEHUS OOYYaroIMXCs: OHU HCIOJb3YIOT
JNEeNyKTUBHbIE W WHIYKTUBHBIE pacCyXJIeHHus, 000OIIeHHEe M KOHKpEeTHU3aluio, abcTparupoBaHHE U
aHasiornto. OOyueHue anredpe mpeArnojaraeT 3HAUMUTENbHBIH O00bEM CaMOCTOSITENILHOM NesTeIbHOCTH
oOyuaroniuxcs, IO3TOMY CaMOCTOSATEIbHOE pElIeHHE 3aJady eCTECTBEHHBIM 00pa3oM sBIsETCS
peaynzanuei 1esTeIbHOCTHOTO MPUHIIMIIA 00yUeHUS.

B crpykrype mnporpammbl yueOHOro Kypca «Airedbpa» OCHOBHOW MIKOJIBI OCHOBHOE MECTO

3aHMMAIOT COJEP)KATEIbHO METOJWYEeCKHEe JMHUU: «Yucina u  BBIYHCICHUSY;, «Ajredpandyeckue
BBIPOKEHUS»; «YPABHEHUS] U HEPABEHCTBA;
«Dyukuny. Kaxngas w3 sTux coiepkKaTelbHO-METOJUYECKUX JIMHUNA pa3BUBAeTCs Ha MPOTSHKEHUU
YeThIpeX JIET U3yYeHHs Kypca, eCTECTBEHHbIM 00pa3oM IMeperuieTasich UB3aUMOACHCTBYS C JPYTUMHU €ro
nuHUsAMU. B Xonme u3ydeHust kypca oOydaromuMcs MPUXOAUTCS JIOTUYECKU PacCykIaTh, MCIONIb30BATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U C 3TUM 11e71ec000pa3HO BKIIOYHUTH B IPOrpaMMy HEKOTOPHIE
OCHOBBI JIOTUKH, TPOHU3BIBAIONINE BCE OCHOBHBIE pa3Jelibl MaTeMaTH4YeCKOro oOpa3oBaHUs H
CHOCOOCTBYIOIINE OBJIAICHUIO0 00yJaOIUMHCS OCHOB YHUBEPCATLHOTO MaTeMaTH4eCKOro si3bIka. Takum
00pa3oM, MOXHO YTBEP)KIaTh, YTO COJAEPKATEIBbHOMU CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anrebpar»
SIBJIIETCS €r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanve nMHUM «YHucna W BBIYUCIEHUS» CIY)KUT OCHOBOHM Ui AAJIbHEMIIEro M3y4eHUs
MaTeMaTHKH, CIHOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHUSI TI0JIh30BAThCSl ANTOPUTMAMHU, a TAKKe MPUOOPETEHHIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX
JUTsl TIOBCETHEBHOM JKU3HU. Pa3BUTHE MOHATHS O YMCII€ B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAIBHBIMU U
HppallMOHATLHBIMY YUCIaMU, (JOPMHUPOBAHHUEM MPEJCTABICHUN O JAEHCTBUTEIHHOM UHUCIE. 3aBEpIICHHE
OCBOEHHS YHCIIOBOU TMHUH OTHECEHO K CTapiieMy 3BEHY 00I1ero oopa3zoBaHHs.

Cogepxanue ABYX alreOpanveckux JIMHUNH — «ANredpandeckue BBIPAKECHUSI»U «YPaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYET (OPMHUPOBAHHIO Y OOYYArOIIMXCS MaTeMaTHYecKOTo  amrmaparta,
HEO0OXOIUMOTO JJIsl PEIICHUs 33aJja4 MaTeMaTUKU, CMEXHBIX MPEMETOB U MPAKTUKO-OPUECHTHUPOBAHHBIX
3ama4. B OCHOBHOU miKoJie y4eOHBI MaTepuan TPYNIUPYETCsl BOKPYT PAIlMOHATBHBIX BBIPAYKEHHI.
Anrebpa 1eMOHCTpUPYET 3HAYEHHWE MaTEMAaTUKU KaK sI3bIKa JUIsl TOCTPOCHUS MaTeMaTHYECKIX MOJETeH,



OTIMICAHUSI POIIECCOB U SBIICHUH peanbHOro Mupa. B 3aiaun oOy4ueHus anredpe BXOIAT TaKxKe JambHEiIIee
pa3BUTHE AITOPUTMUYECKOTO MBINIUICHUS, HEOOXOJAMMOTO, B YAaCTHOCTH, JUII OCBOCHHS Kypca
nH()OPMATHUKH, U OBJIAJICHUEC HABBIKAMH JIEAYKTHBHBIX paccyxiacHuid. [IpeoOpa3oBaHre CHMBOJIBHBIX
(hopM BHOCHT CBOH crieniMpruecKuii BKIIaJ B pa3BUTHE BOOOPAXKEHUS, CIIOCOOHOCTEH K MAaTEMAaTHUECKOMY
TBOPYECTBY.

Copnepxxanne (pyHKIMOHATBHO-TPAUUECKON JHMHAM HAIEJICHO Ha MOJYYeHHE OO0YJarOIUMUCS
3HAaHUN O (QYHKIUAX KaK BaKHEHIIEW MaTEeMaTHYeCKOW MOJIETH JJisi OMHCAHUs W HCCIIECIOBaHUS
pa3Ho0Opa3HBIX MPOIECCOB U SABICHHUI B IpUpoae nodmecTse. M3ydenne 3Toro Marepuaira cnocoOCTByeT
Pa3BUTHIO y OOYYalOIIUXCSI YMEHMsI HCIIOJB30BaTh pPa3JIMYHBIC BBIPA3UTEIBHBIE CPEICTBA SI3bIKA
MaTeMaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpadudecKkue, BHOCHT BKIaJA B (HOpMHpOBAHHE
MPEACTABICHUI O POJIM MAaTEeMaTHUKU B PA3BUTUH LIMBHIIM3AIUU U KYJIbTYPHI.

Mecrto yuyeOHoro npeamera «MaremaTnka» B y4eOHOM IJIaHe

B 5—10 wmaccax (Bapuant 2 AOOII OOO) yueOHBIN npeameT «MaTemMaThuKa» TPaJIuIIUOHHO
M3YyYaeTcs B paMKax CIIeIYIONMHMX Y4eOHBIX KypcOB: B 5-6 kiaccax — Kypca «Martemarukay, B 7—10
KJ1accax — KypcoB «Auredpay (BKJIt04as 3JIEMEHThI CTATUCTUKU U TEOPUH BEPOSATHOCTEN) U «I'eoMeTpus».
Hacrosiei mporpaMmMoil BBOJUTCS CaMOCTOSITENIbHBIN yueOHbIN Kype «BeposiTHOCTh M CTaTUCTHKAY.

MecTto yyeOHOro Kypca «Ajredpa» B y4eOHOM ILIaHe.

CornacHo yueOHOMY miany (Bapuant 2 AOOIT OOO) B 7-10 kiraccax uzyvaercs y4eOHBIH Kypc
«Anrebpa», KOTOPBIH BKIIIOYAET CIEAYIOLME OCHOBHBIE pa3/ieNibl coaepkaHusi: «Hucna U BBIUUCICHUSY,
«AnrebpanyecKkue BBIPAKEHUS,

«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUM.

VYueonsiii man (Bapuadt 2 AOOIT OOQ) Ha uzydenue anreOpsl B 7 Kjlacce OTBOJUT HE MeHee 3 yueOHBIX
4acoB B Hezento, B 8, 9, 10 kiaccax He MeHee 2 yueOHBIX YacOB B TEUCHHE KaXKI0T0 To/1a 00y4eHHsI, BCETO
3a 4yeThIpe roga oOydyeHust He MeHee 306 yueOHBIX yacoB. I[Ipu peanusanuu Bapuanta 2 AOOIT OO0
00pa3oBaTeNbHBIM OpraHu3anusM pekomeHayercs B 8-10 kmaccax yBETWYUTh KOJUYECTBO YaCOB,
OTBOJMMBIX Ha M3y4eHHE y4eOHOTo Kypca «Anredpa» IO TpeX 4acoB B HEJENIO 3a CUET YacOB YacTH,
dhopmMupyeMoil yuacTHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUH y4eOHOTO TUTaHA.

Oco0eHHoCcTH pacnpenejieHUsl y4eOHOT0 MaTepuaJsa mo rogamM o0y4eHmusl.

Y4eOHblil Kypc «Ajredopay.

[Iporpammublii  MaTepuann ydeOHOro kypca «Anre6pay B AOOII  OOO (Bapuant 2)
pacnipenensiercs Ha 4 roma: 7, 8, 9, 10 wmaccel. Ilepepacnpenenenue conepkaHus ydeOHOTO Kypca
00yCIIOBJIEHO MOTPEOHOCTHIO B JIOTIOJHUTEIHLHOM BPEMEHH, HEOOXOJMMOM JUIsl U3Yy4eHUs Marepuaia,
BBI3BIBAIOLIETO Y CIENbIX OOydJaromMXcsi OcoOble 3aTpyAHEHUs, a Takxke Ui pa3BUTUS Yy HHUX
KOMIIEHCATOPHBIXCIIOCOOOB ACUCTBUI U NaibHeHIIero o0y4eHus: X UCIOJIb30BaHUIO.

1. 7 xnacc: usydenme marepuana 7 xnmacca IIOOII OOO, u3 KOTOpOro riuasa
«CucTeMbl IMHEHHBIX YpaBHEHUI» MIEpEHOCUTCA B 8 Kitacc.

2. 8 Kyacc: M3ydeHue IepeHeceHHoi n3 7 Kiacca riasbl «CHCTEeMBI THHEMHBIX YPaBHEHMH» ¥ MaTepraa 8
kiacca ITOOIT OOO, u3 koroporo riasel «KKBagpatHeie ypaBHeHUs», «HepaBeHcTBa», «CTENEHb € LEIBIM
ToKas3aTejIeM» NNEPEHOCATCA B 9 KJacc.

3. 9 kmacc: u3yyeHHMEe IIEpeHECEHHBIX M3 8 Kimacca rnaB «KBaapaTHble ypaBHEHHs»,
«HepaBenctBay, «CTenenp ¢ 1enbIM MokazaTenem» u matepuana 9kmacca [TOOIT OOO, uz xotoporo
rnaBel «KBagpaTtHeiii TpexuieH. KBampatuunas QyHKius», «YpaBHEHUS M HEPaBEHCTBA C OJTHOM
MEePeMEeHHONY, «YpaBHEHUS U HEPaBEHCTBA C JBYMs [EPEMEHHBIMUY», «Apudmerndueckas u
reoMeTpuueckas nporpeccun» nepeHocurcs B 10 kiace.

4, 10 xnacc: mpomoinkenwe wusydenus Marepuana 9 kmacca ITOOIT OOO; 06oOuieHne u
CUCTeMaTH3aIlHsl 3HAaHHUH 10 Kypcy anreOpbl OCHOBHOM HITKOJIBI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMS  YYEBHOI'O TNPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIn4yHOCTHBIE Pe3yabTATHI

JInuHOCTHBIE pe3yNIbTaThI OCBOCHUS IIPOrpaMMbI yueOHOTO npeaMera



«MatemaTHKay XapaKTepU3YIOTCS CIEIYIOIINM 00pa3oM.

Ilampuomuueckoe gocnumanue: NposiBJICHUE  HMHTEpeca K MpPOUUIOMY U
HACTOSIIEMY POCCUMCKON MAaTEMATHUKHU, LIECHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUMUCKUX
MAaTEMAaTUKOB U POCCUMCKON MATEMATUUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHHUMN B APYTUX
HayKax U MPUKIaTHBIX chepax.

I'padsicoanckoe u 0yxo8Ho-HpagcmeenHoe ocnumanue: TOTOBHOCTD K BBINIOJIHEHUIO 00s13aHHOCTEN
rpaKJIaHWHA U peaN3allui €ro MpaB, MPEICTABICHNE O MaTEeMAaTUUYECKHX OCHOBAaxX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBJICHUH, MPOLEAYP IPa’KIaHCKOTO 00111eCcTBa (BEIOOPHI, OMIPOCHI H TIP. ); TOTOBHOCTH
K OOCYXIICHUIO ITHYECKHX TPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM NPUMEHEHUEM JIOCTHKCHUN HAyKH,
OCO3HAHUE BAKHOCTH MOPATBLHO-3THUECKUX MIPUHIIUIIOB B ICATEILHOCTH YIEHOTO.

Tpyoosoe 6ocnumanue: yCTaHOBKA HAa AKTUBHOE Yy4YaCTHE B PEHICHUU MPAKTUYECKUX 3a]1ad
MaTeMaTHYeCKOW HAIMpaBJICHHOCTH, OCO3HAHME BAXXHOCTHM MAaTEMaTUYeCKOro oOpa3oBaHMs Ha
MPOTSHKEHUU BCEH KU3HH IS YCTICITHOUTIPO(GECCHOHATBHOM ACSITEIIBHOCTA M Pa3BUTHE HEOOXOIUMBIX
YMEHU; 0CO3HAHHBIM BHIOOP M MOCTPOEHUE WHIUBUIYAJILHOW TPAGKTOPHUU OOpa30BaHUsS U KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH.

Ocmemuyeckoe gocnumanue. CIOCOOHOCTh K OMOIIMOHATIBHOMY U ACTETUYECKOMY BOCHPHUSITHIO
MaTeMaTH4eCKMX OOBEKTOB, 3aJad, PEIICHHWA, pPacCYKJICHUH; YMEHHE BHUACTh MaTEMaTHYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu Hayuno2o no3Hanus: OPUCHTALNS B IEATEILHOCTH HA COBPEMEHHYIOCUCTEMY HAyYHBIX
MPEeACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSIYEIIOBEKA, MPUPOJIBI M 00IIEeCTBa, TOHUMAHUE
MaTeMaTHYeCKOW HayKu KakK c(hephl 4eTOBEUECKON AEATEILHOCTH, 3TAIOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIst
Pa3BUTHS ITUBUIIN3AIMH; OBJIAJICHUE SI36IKOM MAaTEMATUKH U MaTEeMAaTHYECKOW KYJIbTYpPO KaK CPEICTBOM
TTO3HAHUS MUPA; OBJIaJICHNE MPOCTEHIIIMMH HABBIKAMHU UCCIIEI0BATEIHCKOM JAESITEIIbHOCTH.

Du3zuueckoe gocnumanue, Qopmuposanue Kyavmypsbl 300P06bs U IMOYUOHANLHO20 ONA2ONOYYUUSL:
TOTOBHOCTh NPHUMEHATh MATEMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS, BEACHHE 3I0POBOIO
oOpa3a >XM3HM (30pOBO€ MNHUTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, PpEryJspHas
(u3uYecKas akTUBHOCTD); C(hOPMUPOBAHHOCTH HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OIMUOKY
Y TaKOIO e IpaBa JAPyroro 4eioBeKa.

IKonoeuueckoe gocnumanue: OPUCHTALNs Ha TPUMEHEHNE MaTEMAaTUYECKUX 3HAHUW [Tl pelIeHUs
3a/1a4 B 00JIaCTH COXPAaHHOCTH OKPYKAIOIEH Cpeibl, IUTAHUPOBAHMSI MOCTYIIKOB M OI[EHKU X BO3MOXKHBIX
MOCJIEICTBUI JJIsl OKpYXKarollecpeapl; 0CO3HAHUE TII00AIbHOIO XapaKTepa HKOJIOTMUECKUX MpodiieM U
MyTeN UX PEIICHUs.

Jluunocmuvie pezynomamsi, obecneuusaroujue a0anmayuro 00YUaAUe20cs K USMEHAIUUMCS
VCI0BUAM COYUANLHOU U NPUPOOHOLL CPeObl:

o FOTOBHOCTh K JCUCTBUSAM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBILICHUI YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM YHCIIE YMEHHE YYUTHCA y JIPYrUX JIOJEH,
pHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OIbITa IPYTHUX;

° He00X0AUMOCTh (OPMHUPOBAHUS HOBBIX 3HaHWH, B TOM 4Hcie GOpMYIMpPOBaHUE UJIEH,

MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SIBJICHMSAX, B TOM YMCJIE paHee HE M3BECTHBIX, OCO3HAHME

neuuuTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJIAHUPOBAHUE CBOETO Pa3BUTHS;

° CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAILHIO
KaKk BBI30B, TpeOYIOIIUH KOHTpPMEp, KOPPEKTHpOBaTh MPHHUMAaeMble pEUIeHUs U JecTBus,
(bopMynUpOBaTh U OLEHUBATH PUCKH U TOCIEACTBUSA, POPMHUPOBATH OIBIT.

CrnennanbHble THYHOCTHBIE Pe3yJIbTAThI:

o CMOCOOHOCTh K OCMBICIECHHUIO U JTU(depeHIraluid KapTUHbl MHpa, €eBPEMEHHO-
IIPOCTPAHCTBEHHOW OpraHu3aIuy;

° SMOIIMOHAIBHO-IIEHHOCTHOE OTHOLICHHE K  OKpyXaroueu cpexne,
HEO0XO0/IMMOCTH €€ COXPaHEHHUs ¥ PallMOHAIBLHOTO UCIIOJIb30BaHHUS;

o YMEHHE (dbopmupoBatb JCTETUYECKUE YyBCTBa, BIICUATIICHUS oT
BOCHPHUATHS IIPEIMETOB U SIBJICHUN OKPYXKAIOLIETO MUPAa;

o TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHeHIIed MpoQecCHOHANTbHONTPAaeKTOpHUHU B

COOTBETCTBUHU C COOCTBEHHBIMH HHTCPCCaMHU U BO3SMOKHOCTAMMU.



MertanpeaMeTHbI€e pe3yJbTaThI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUS IPOrpaMMbl Y4eOHOrOo IpeaMeTa
«MaremaTnka» XapaKTepU3yIOTCS OBJAJACHHUEM YHHUBEPCAJIbHBIMU IO3HABATEIbHBIMHU JCHCTBUSMU,
YHHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMH M YHUBEPCATbHBIMH PETYISITUBHBIMU JICHCTBUSMHU.

YHuBepcalbHbIC MO3HABaTeJdbHBbIE JICWCTBHS oOecreynBaloT (OpMUPOBaHUE  0a30BBIX
KOTHUTUBHBIX IPOIECCOB OOy4aromuxcsi (OCBOCHHME METOJOB TO3HAHUS OKPYKAIOIIEro MHUPA;
MIPUMEHEHHE JIOTUUECKHX, UCCIIE0BATEIIbCKUX ONepaluii, yMeHuil paboTaTh ¢ HH(POpMALIHEH ).

bazosvie nocuueckue oelicmeusi:

o BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKMMATEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUA MEXIYy MOHATHAMH, (HOPMYIHPOBATH OIPEICICHUS TOHATHIA, yCTaHABIUBATbH
CYIIECTBEHHBI NpHU3HAK KilacCU(PUKAIMK, OCHOBAaHUS M OOOOLIEHHS U CPAaBHEHUS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

o BOCIIPUHUMATh, (QOPMYIMpPOBAaTH M MNPEOOpa3OBBIBaTh CYKICHHS: YTBEPIUTENbHBIE WU
OTpULaTeNIbHbIE, EAMHUYHBIE, YaCTHBIE U 00IIKE; YCIOBHBIE;

o BBISIBIISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M WM MPOTUBOpeuus B (akTax,
JAHHBIX, HAONIONEHUSAX U YTBEP)KJIEHUSX; MpeJylaraTh KPUTEPUU Ui BBISBICHMS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

o JIeNIaTh BBIBOJIBI C HMCIIOJIb30BAHWEM 33aKOHOB JIOTMKH, JNEAYKTHBHBIX M WHJIYKTUBHBIX
YMO3AKJIFOUEHHH, YMO3AKIFOUEHHH 10 aHAJIOTHH;
o pa3bupatrh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKJIEHUHN (MpsMbIEe U OT MPOTHUBHOTO),

MIPOBOJUTH CaMOCTOSITEIbHO HECJIOKHbIE JOKa3aTeJIbCTBA MaTeMaTHYeCKUX (AaKTOB, BBICTPaWBaTh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

[ BBIOMPATh CIIOCOO pelIeHrs yuaeOHOM 3a1auu (CpaBHUBATh HECKOJIHKO BAPUAHTOB PEIICHHS,
BBIOMpATh HambOoJIee MOIXOMANINA C YIETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).
Basosvie uccnedosamenvcrue oeticmeusi:

° HCII0JIb30BaTh BOIPOCHI KaK MCCIICI0BATEIBCKUH WHCTPYMEHT IMO3HAHUS;(POPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOIIUE MPOTHBOPEUNE, MPOOIeMy, CAMOCTOSTEILHO YCTaHABIMBATh HCKOMOE U JIAHHOE,
(hopMHPOBATh TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO TIO3HIIMIO, MHCHHUE;

° MPOBOJUTh 110 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE IO YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 0ObEKTa, 3aBHCUMOCTEH
00BEKTOB MEXTy COOOI;

° CaMOCTOSITEIIBHO (hOPMYJIUPOBATH 0O0OOIICHUS W BBIBOBI 110 pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, KCCJICAOBAHUS, OILCHHWBATh JOCTOBEPHOCTH ITOJIYYCHHBIX pE3YJIbTaTOB, BBIBOJOB U
0000I11IeHMI;

° MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLIECCa, a TAKXKE BBIJBHUIaTh HPEINIOJIOKEHHUSA O
€ro Pa3BUTHH B HOBBIX YCIOBUSIX.

Paboma c unghopmayueii:

° BBISIBJIATH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(POPMAIIHK, TaHHBIX,HEOOXOAMMBIX IS
pEIlIECHHS 3a/1a49H;

° BBIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATEUH(POPMAIIUIO
pa3IMYHBIX BUJOB U OPM IPECTABICHUS;

° BBIOMpATh OpPMY TpEICTaBICHUS WHPOPMALUU U WLTIOCTPUPOBAThPEIIAEMbIC 3a/1a4H
CXeMaMH, TarpaMMaMu, HHOU rpadUKoi U UX KOMOUHAIIUSIMU;

° OIICHUBATh HAJAEKHOCTh MH(MOPMAIIUU TI0 KPUTEPHUSAM, MPEAIOKCHHBIMYUUTEIIEM HITH
Cc(OPMYIIMPOBAHHBIM CaMOCTOSITEIIEHO

YHuUBepcalbHbIC KOMMYHHKATHBHbBIE JCHCTBHUS 00eCreunBaroT
C(OPMHUPOBAHHOCTD COIMAILHBIX HABBIKOB 00YJaIOIIUXCS.

Obwenue:

° BOCIIPUHMMATh M (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMH U IEISIMHU

O6H_ICHI/I${; SICHO, TOYHO, I'PaMOTHO BbIpa’XaTb CBOKO TOYKY 3pCHUA B YCTHBIX W IMHUCBMCHHBIX TCKCTAX,



AaBaThb MOSACHCHUSA 11O XO4Yy PCIICHHUA 3a/la4i, KOMMCHTHPOBATH HOJIy‘IeHHLIﬁ PE3YJIbTAT,

o B X0J¢ OOCYKICHHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMON TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aa4u, BbICKA3bIBATb UACHU, HAICIICHHLIC HA ITIOMCK PCIICHU A, COIIOCTABJIATL CBOU CYXKACHUA C
CYXJICHUSIMH JIPYTUX YIaCTHUKOB JUAJIOTa, 0OHAPYKUBATh PA3IMUUe U CXOJCTBO MO3UIUI; B KOPPEKTHOM
dopme hopmynTupoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

® NpCACTAaBIATEL PE3YJIbTAaThl PCUICHUA 3aJadyud, SKCICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opMar BBICTYIUIEHUS C YYETOM 3aJad MPE3eHTAlMud U 0cOOeHHOCTEeH
ayJIUTOpUHU.

COTPYJHHYECTBO:

° [IOHUMAaTh U HCIIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON M MHIUBUIYAIbHOW pabOThI MpH
pElIeHUH y4eOHbIX MaTeMAaTUYECKUX 3a/lad; IPUHUMATh L€b COBMECTHOM NEATEIHOCTH, IJIAHUPOBATh
OpraHu3alUI0 COBMECTHOMW PabOThI, pacIpeAessaTh BUABI paboT, JOTOBapUBaTHCs, 0OCYKIaTh MPOLECC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIHOJIEH;y4acTBOBaTh B TPYNIOBBIX GopMax paboThI
(oOcyxneHus, oOMEH MHEHUSMH, MO3TOBbI€ IITYpMbl M JIp.); BBINOJHATH CBOIO 4YacThb pabOTHl U
KOOPJIMHUPOBATh CBOU AECUCTBUS C APYIrMMH YJI€HAMH KOMaH[bl; OLIEHMBATh KaueCTBOCBOEro BKJIa/a B
0OLIMI1 MPOIYKT 1O KPUTEPUAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMUB3aUMOJAECHCTBHSL.

YHuBepcaabHbIe peryJsiTuBHbIe JIeiicTBUS oOecrieunBaroT (POPMHPOBAHUECMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HaBbIKOB JINYHOCTH.

Camoopeanuzayus:

o CaMOCTOSITENIBHO COCTAaBJIATh IJIaH, alTOPUTM peIIeHUs 3a/1a4M (UM €ro 4acThb), BEIOUpATh
CHoco0 pelieHus ¢ Y4€TOM UMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BapUaHThI PeLIEHUH ¢ yu€TOM HOBOM MH(POPMAIIUN CAMOKOHTPOJIb:

o BIIQJIETh CIOCOOAMHU CaMOINPOBEPKU, CAMOKOHTPOJS MpoIlecca W pe3yiabTaTa pEIICHUS
MaTeMaTUYeCKOM 3a1auM;
o MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TMPU PEUICHWUU 3a7add, BHOCHTH

KOPPEKTHUBBI B JAEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, HAWJECHHBIX OIIMOOK, BBISIBIEHHBIX
TPYAHOCTEM;

° OIICHUBATh COOTBETCTBHE pe3yjibTaTa JAEATEIbHOCTU IOCTABICHHON LEIH U YCIOBHUAM,
OOBSCHATh NPUYMHBI JOCTWKEHUS WJIM HEIOCTHXKEHHUS IIeJd, HaXOOUTh OIIMOKY, /aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

CrnenmnajibHble MeTanpeIMeTHbIE Pe3yJIbTaThI:

° HCII0JIb30BaTh COXpaHHbIE aHaJIN3aTOPBI B Pa3IMYHBIX BHJIAX
JeATeNbHOCTH (Y4eOHO-TI03HABATEIILHOM, OPHEHTHPOBOYHOM, TPYIOBOI);

° [IPUMEHSATh 0CSI3aTENbHBII U CIYXOBOW CII0COOBI BOCIIPHUATHS
MaTepuaa;

° YUTaTh U IHCATh C HCIOJB30BAHUEM pelbeHO-TOUeUHON cucTeMbl JI.Bpaiiis;

° [IPUMEHSATH COBPEMECHHBIE cpezacTBa KOMMYHHUKAIMH u
TU(DIOTEXHUYECKUE CPEICTBA;

° OCYIIIECTBIIATh POCTPAHCTBEHHYIO u COIIAIBHO-OBITOBYIO
OPHEHTHPOBKY, 00J1a1aTh MOOHILHOCTHIO;

° MPUMEHSTh npueMbl  oTOOpa W CHCTEMaTH3alluu MaTepualia  Ha
OTIPENICIICHHYIO TEMY;

° BECTH CAaMOCTOSTEIIbHBIN TIOUCK HH(DOPMAIIHUH;

° peoOpa3oBBIBATh, COXPAHITH H IepeIaBaTh HHOOPMAIIHIO, TIOJTYYCHHYIOB PE3YJIbTaTe
YTEHUS WU ayTUPOBaHUS;

° MPUHUMATh Y4acTHE B PEYCBOM OOIICHUH, COOIOAas HOPMBI PEYCBOTOITHUKETA;

° aZeKBaTHO  MCIIOJIb30BaTh KECThl, ~MHMHKY B TIPOIIECCE  PEUEBOTO
00IIICHNS;

° OCYIIECTBIISTh peueBoit CaMOKOHTPOJIb B Ipolecce yueOHO

JIeSITEIbHOCTHU U B IIOBCETHEBHOM KOMMYHUKaIUH,



o OLICHUBATh CBOIO P€Yb C TOUKHU 3PEHUS €€ COAECPKAHUSA, A3BIKOBOTO
0(OPMIICHHUS;ITITAHUPOBATH, KOHTPOIHPOBATH u OILICHUBATh  y4ueOHBbIC JCUCTBUS B
COOTBETCTBUU C IIOCTABJICHHOM 33/1a4€il U YCIIOBUSMU €€ peaau3alyiu.

Coaepsxkanue yueOHOro Kypca «Auredpa»

7 KJacc

Yucsia v BbIYMCIEHUS.

PannonaneHble yncia.

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TEPEX0]l OT OJHON (DOpMBI 3ammcu ApPOOeH K IIPYroi.
[lonsiTHE palMOHANBHOTO 4MCIA, 3alUCh, CPAaBHEHUE, YHOPAJOYMBAHME PALMOHAJIbHBIX YHCEIN.
Apudpmernueckue IeMCTBUS C PalMOHAIBHBIMH dWCIaMu. PemneHue 3amad U3 peanbHOM MPAaKTUKH Ha
4acTH, Ha JIpoOH.

CreneHp ¢ HaTypaJIbHbIM IIOKa3aTeJeM: OIpe/eieHne, NpeoOpa3oBaHUE BbIpAaKEHHIIHA OCHOBE
OTpe/ieNieHus, 3aUCh OOJIBIINX YHCEI.

[TporieHTHI, 3aMuch MPOILIEHTOB B BUJE IpOOU M JPOOH B BUJIE MPOIEHTOB. TpH OCHOBHBIE 3a/1a4u
Ha IPOLEHTHI, pEIIeHHE 3a]1a4 U3 PeaIbHOM MPaKTUKU.

[IpuMeHeHne MpU3HAKOB JIETMMOCTH, Pa3JI0KEHUE HA MHOYKUTEN HATypaIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpAMast U 0OpaTHasi MPOTOPLHOHAIBHOCTH.

Auiredpanyeckue BbIPaKeHHUs.

[TepemenHble, 4YMCIOBOE 3HAYEHHE BBIPAKEHHUS C TMepeMeHHOW. JlomycTumble 3HAYCHHS
nepeMeHHbIX. [IpencraBiieHne 3aBUCMMOCTH MEXIY BEIWYMHAMU B Buae (GopMyibl. Beraucnenus mo
dbopmymnam. [IpeobpazoBanme OYKBEHHBIX BBIPAKCHHM, TOXICCTBEHHO pPAaBHBIC BBIPAKEHUS, IpaBUia
npeoOpa3oBaHUsi CyMM W TPOW3BEICHUM, TpaBUiia PACKPBHITUS CKOOOK W TIPUBEIACHHUS TMOJ0O0HBIX
ciaraembix. CBOMCTBa CTENEHU C HATYpPAJIbHBIM MTOKA3aTEJIEM.

OpHouneHbl W MHorowieHsl. (CrteneHbp MHorouwieHa. Cllo)K€HUE, BBIYMTAHHME, YMHOXEHUE
MHOTO4JIeHOB. POPMyIbI COKPAIIEHHOIO YMHOXKEHHMS: KBaJIpaT CyMMBbl M KBajapaT pasHocth. Dopmyna
pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOUJIEHOB HA MHOKUTEIIN.

YpaBHeHus.

VYpaBHeHue, KOpEHb YpaBHEHUS, npaBuia npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHUH.

JluHeitHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YMCIO0 KOPHEH JIMHEHMHOTO YpaBHEHHUS, PEIICHUE
JMHEWHBbIX ypaBHeHUH. CoCTaBi€HHE YpaBHEHUH MO YCIOBUIO 3aJaud. PenieHue TEKCTOBBIX 3a7ay C
MIOMOIIBIO YPaBHEHUM.

Koopaunats! u rpadpuxu. @ yHKIUM.

Koopaunara Touku Ha npsamoid. Pacctosinne Mexay IByMs TOUKaMHU KOOPJIUHATHOM MPSMOiA.

[IpsimoyrosbHas cuctema koopauHat, ocu OX u Oy. Abcuucca 1 OpAMHAaTa TOUKH HAKOOPIUHATHOU
wiockoctu. [Ipumepsl rpadukoB, 3anaHHbIX Gopmynamu. UteHue rpadukoB peaibHBIX 3aBUCHMOCTEH.
[Tonstue dynxuuu. I'padux Pynkuuu. CoiictBa ¢ynkumii. Jluneitnas ¢ynxmus, e€ rpaduk. ['paduk
byukimu y=|x|..I'padudeckoe pereHne TMHEHHBIX YPaBHEHHIA.

8 kuace
Yucaa u Bruucjaennsa.Ksaaparueiii kopens u3 uucna. [lonsarue 06 uppaumoHanbHOM yucie. JlecaTHuHble
NpUOIIMKEHNS UPPALIMOHANBHBIX ynces. CBONCTBAa apu(pMETUYECKUX KBAJPATHBIX KOPHEWH UX IPUMEHEHHE
K IpeoOpa30BaHUIO YHCIIOBBIX BHIPAXKEHUN M BEIUHCICHUSM.
JlecTBUTENbHBIE YHCTIA.

ParnmonanbHble yuciia, UppalMOHaIbHbIE YHCIa, KOHEUHbIE U OECKOHEUHBIE NECATUYHBIE APOOH.
MHOXeCTBO JI€HCTBUTENIBHBIX YHCEN; ACHCTBUTEIbHBIE YHMCIA KaK OCCKOHEUHBIE JAECATHUYHBIE IPOOH.
B3auMHO O/1HO3HaYHOE COOTBETCTBHE MEXAY MHOXECTBOM JCHCTBUTENBHBIX YUCENl U KOOPAMHATHOMN
IIPSIMOM.

CpaBHeHUE IeHCTBUTEIBHBIX YHCEl, apu(METHUECKUE ICHCTBUS ¢ AeHCTBUTEIbHBIMU YUCIIAMH.

Auredpanyeckme BbIpasKeHHsI.

AnreOpandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoit apoOu. CrokeHue, BBIYMTAHHE,



YMHOXKEHUE, JeNieHHe anreOpandeckux apooeii. ParonansHbie BRIpaKEHHS HUX ITPeoOpa3oBaHHUe.

YpaBHeHus.
JIuneiiHOE ypaBHEHHE C IByMs IEPEMEHHBIMH U ero Tpaduk. Cucrema AByX JIMHEHHBIX ypaBHEHUH
C IByMs IepeMeHHbIMU. PelieHue cucreMm ypaBHEHHM crnocoOoM moacTaHOBKH. I[Ipumepsl perieHus

TCKCTOBBIX 3aJa4 C IIOMOIIBIO CUCTEM JIMHEWHBIX ypaBHeHHﬁ.

DyHKIUH.
I'padmgeckoe pereHne CUCTeM JIMHEHHBIX YPaBHCHUN.
I'paduku pynkuuit y = %, y = \/; U UX CBOICTBA.
X
9 KJ1ace

Ymncna v BHIYUCICHUS.
CreneHs ¢ 1enbIM NOKa3ateneM U e€ ceoiicTBa. CTaHgapTHas 3anuch yucia.lizmMepenns,
MPUOIMKEHUS, OLIEHKH.
PazMepsl 00BbEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEIBHOCTD IIPOLECCOB B OKPYKAIOIEM
MHUpE.
[TpuOmmxEHHOE 3HaUEHNE BEIMYMHBL, TOYHOCTDh puOnxkeHus. OKpyrieHue yucesn



IIpuknaka u OLEeHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA.

KBangpatHoe ypaBHeHue, (opmyna KopHeil KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenune
YPaBHEHUH, CBOIALIMXCS K IMHEMHBIM U KBaJpaTHbIM. [IpocTeiiiine qpoOHOpaliioHanbHble YpaBHEHUSL.

Pemenune npoOHO-panioHaNBHBIX YpaBHEHH. PellleHWe TEKCTOBBIX 3ajad aire0pandecKum
METOJIOM.

Uucnossle HepaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IepeMeHHOH. PaBHOCHIIBHOCTH
HepaBeHCTB JIMHelHbIe HepaBeHCTBA ¢ OJHOW nepeMeHHOW. CucTeMbl JTUHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM.

Koopaunartel u rpapuku. @PyHkuuu.

UYucnoBele MpoMexyTKHU. 1300paxkeHre YUCIOBBIX MPOMEXYTKOB Ha KOOPAMHATHOUIIPSMOI.

[Tonarue gynkuuu. OO6macTh ompeneaeHUuss U MHOXKECTBO 3HAYCHUN (PYHKIIUH.
CriocoObl 3a1aHus PYHKLIUH.

I'paduk ¢pynkuuu. Urenue cBoiictB yHkiuu no e€ rpaduky. [Ipumeps rpadpukoByHKIUH,
OTpakarollKX peanbHbIE MPOIIECCHI.

@OyHKINMH, OTIMCHIBAIOLIUE MPSMYIO U OOpAaTHYIO IPONIOPLHUOHAIbHBIE 3aBUCUMOCTH

y :\/kx’ y =_k, Hx rpaduku u coiictBa. dynkuuu y = kx + b, y=x2,y=x3, y =X, y=

|x|y=  x, ux rpaduku u CBOWCTBA.
I'paduaeckoe pemienne ypaBHEHUM.

10 KJ1ace
Anredpanyeckue BbIpaKeHUsI.

KBagpatHelii TpEXwieH; pa3lOKEHHWE KBAJPaTHOTO TPEXWIEHA HAa MHOXKHTEIU.

[IpeobpazoBaHue pallMOHATBLHBIX BEIPAKCHHM.

YpaBHeHNsI U HEPABEHCTBA.

Pemenune ypaBHeHMIi, CBOASIIMXCA K KBaJpaTHOMY, OMKBaJpaTHOMY ypaBHeHHUIO. I[Ipumepsl
peleHuss ypaBHEHUW TpPeTbe H YETBEPTOM CTEMEHeW pa3ioKEeHWEeM Ha MHOXuTenu. JlpoOHo-
palMOHAIbHbIE YPABHEHUSI.

CucrteMbl ypaBHEHHUI.

VYpaBHeHUe ¢ IByMs IEPEMEHHBIMH U ero rpaduk. Penienue cucreM ABYX JIMHEHHBIXYPABHEHUN C
NBYMsl IIEpEMEHHbIMU. Pemenue cucrteM OBYyX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOpPOM CTEIECHHU.

[IpuMmepsl penieHuss CUCTEM HEIMHEWHBIX YPaBHEHUH C JBYMs IE€PEMEHHBIMU.
I'padmyeckas uHTEpHIpETAINS CUCTEMBI YPAaBHEHUN C ABYMS IIEPEMEHHBIMH.

Pemenne TEeKCTOBBIX 3ajad  anredbpandyeckuMm CHocoOOM.

KBagparHbie HepaBeHCTBaA.

I'padmyeckas uHTEpIpeTalls HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS NIEPEMEHHBIMHU.

Koopaunatsl u rpaduku. PyHkuuu.

KBanparuunas ¢pynkius, e€ rpaduk u coiictpa. [lapaboia, KooparHATHI BEPIIMHBINTAPAO0IIbI, OCh
CUMMETPUHU TTapaloJIbI.

I'paduueckoe perieHne ypaBHeHUI ¥ CUCTEM YpaBHEHUH.

Yucsi0BbIE MOCJI€10BATEIBHOCTH.

Omnpenenenre u cocoObl 3aaHKsI YUCIOBBIX MMOCIEA0BATETLHOCTEH.

[londaTre 4YKMCIOBOM TOCIENOBATENBHOCTH. 3aJlaHU€ TMOCIENI0BATEIbHOCTH PEKYPPEHTHOU
bopmynoit 1 GpopMysoii nro uaeHa.

Apudmernueckas u reoMmerpuueckas nporpeccuu. DopMmynsl nro 4ieHa apupMETHUYECKOH U
F€OMETPUUECKOM MPOTPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300paxkeHne 4ieHOB apu(PMETUYECKON UM TEOMETPUYECKOW TporpeccHii TOoYKaMu Ha
KOOPAMHATHOM MIOCKOCTH. JINHEMHBIN U SKCIIOHEHUUANBHBIN pocT. CloKHbIE TPOIIEHTHI.

IToBTOpPeHHUe M cucTeMaTH3anus U3y4YeHHOro B 5-10 kiaccax.



I[InannpyemMble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS Y4eOHOI 0 Kypca «AJredopa»/ Kiace
Yucia ¥ BEIYUCIEHUS

o BBITIOJIHATh, COYETasl YCTHbIE M TNHCHMEHHBIC MPUEMBI, apu(METHUECKHE IEHCTBUS C
paLMOHAIbHBIMU YHCIIAMU;
o HaXOJUTh 3HAYEHUS YMCIOBBIX BBIPAKEHHUM; NPUMEHATH pa3zHOOOpa3Hble CIOCOOBI M

NpUEMBl BBIYMCICHUS] 3HAUEHUH JPOOHBIX BBIPAKEHUHM, COJEpXAIIMX OOBIKHOBEHHbBIE M JIECATHUYHBIE
npoou;

o [EPEXOIUTh OT OJHOM (HOPMBI 3amHMCH YHUCEN K Jpyroi (ImpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATHYHYIO
apo0b);

L CpaBHUBATH U YIIOPSA0YNUBATE pallMOHAIBHBIE YUCIIA;

® OKpYTJIATh YUCIa,

L BBITIOJIHATh IPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUW YHCIOBBIX
BBIPAKEHUM;

L BBITIOJIHATH JIEMCTBHSI CO CTEIEHAMU C HATYPAJIbHBIMU NIOKA3aTEIIsIMU;

L IIPUMEHATH IIPU3HAKU IEIUMOCTH, Pa3I0KEHUE Ha MHOXKUTENIN HATyPaJIbHBIX YUCEL,

L peumars NpPakTUKOOPUEHTUPOBAHHBIE 3aladd, CBJA3aHHBIE C OTHOILICHUEM BEJINYUH,

MPONIOPIHOHATFHOCTHIO BEIMYWH, MPOIIEHTAMH; HHTEPIIPETUPOBAThH PE3YIbTATRIPEIICHNUS 3a7a4 C YYETOM
OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX OOBEKTOB.
AnrebpandecKkue BbIpaKEeHHUS:

° WCIIOJIh30BaTh AIMeOpandecKyl0 TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€B MPOIecce
OCBOEHHS y4eOHOI0 MaTepuaia;

° HaXOJUTh 3HAYEHUs OYKBEHHBIX BBIPQKCHU MPU 33/1aHHBIX 3HAYEHUSX [TEPEMEHHBIX;

° BBITIOJIHATH TIPE0Opa30BaHUsl 1IEJIOTO BBIPAXKEHHS] B MHOTOWIEH MPHUBEICHUEM MTOJ00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK;

° BBITIOJIHAT YMHOXKEHHE OJIHOYJIEHAa Ha MHOTOWIEH W MHOrO4YJIeHa Ha MHOTOUJIEH,
MPUMEHSTH (POPMYIIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH;

° OCYILIECTBIISITh Pa3/I0KEHUE MHOTOUJIECHOB Ha MHOXHUTEJIU C TOMOIIBIO BHIHECEHUS 3a
CKOOKH 00111ero MHOKUTEJS, TPYIITUPOBKY CIaraeMbIX, IPUMEHEHUs: OPMYIT COKPAIEHHOTO YMHOKEHUS;

° MPUMEHATh NpeoOpa3oBaHUs  MHOTOUWIEHOB [UIS pEIICHHUS pa3IUuYHbIX 3aJad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PeaIbHOM MIPAKTHUKHY;

° HCII0JIb30BaTh CBOWCTBA CTEIEHEH ¢ HaTypalbHBIMH MOKa3aTesIMHU i MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHEHMS U HEPABEHCTBA:

] peuiaTh JIMHEeHHbIE YPaBHEHUSI C OJIHOM TMEepEeMEHHOW, MpPUMEHss IMpaBUIallepexo/ia OT
HCXOJHOTO YPAaBHEHUS K PAaBHOCUILHOMY €MY;

] MIPOBEPSATH, ABJIAETCS JIU YUCIO KOPHEM YPaBHEHUS;

] MIPUMEHSTH IpadUyecKue METOIbI IPU PEIICHNUH IMHEHHBIX YPaBHEHU;

] COCTaBIIATh U pemarh  JUHEIHOe ypaBHEHUE 0  YCIOBUIO  33J1a4H,

MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MTOJTy4YEHHBIN pe3ynpTaT. KoopanHatel n
rpaduku. OyHKIMU:

o n300pakaTh Ha KOOPAMHATHOW MpPSMOW TOYKH, COOTBETCTBYIOLIME 33/JaHHBIM
KOOpJIMHATaM;

o OoTMeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKU IO 3aJaHHBIM KOOPIMHATaM; CTPOUTH
rpaduKy JIMHEHHBIX QYHKIUH;

° cTpouTh Tpaduk GyHKIMHU Y =|x|;

° OTIMCHIBATh C TIOMOIIBIO (PYHKIIUI N3BECTHBIC 3aBUCUMOCTH MEXK]Ty BEITMYMHAMH: CKOPOCTb,

BpeMsl, pacCTOSIHUE; 1IE€HA, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTENILHOCTD, BpeMs, 00bEM padoThI;
o HaXO0JIUTh 3Ha4eHHE (DYHKIIMHU 110 3HAYECHUIO €€ apryMeHTa;



o MOHUMAaTh TpaduyecKkuii crmocoO® MpeaCTaBICHUs W aHanu3a WHPOPMAINH; U3BIEKATh U
WHTEPIPETUPOBATH MHPOPMAIUIO U3 TPA(QUKOB peaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8 KJ1acC
Uucna v BBIYKMCIICHHUS

o HCIIOJIb30BATh HAYaJbHBIE IPEICTABICHUS O MHOYKECTBE JECHCTBUTENBHBIX YHCEN IS
CpaBHEHWSI, OKPYIJICHUS ¥ BBIYMCICHHUI; N300paXkaTh JeHCTBUTENILHBIC YHCIa TOYKAMH Ha KOOPAMHATHON
IIPSIMOM;

o MPUMEHSTH MOHATHE apU(PMETUIECKOTO KBAJIPATHOTO KOPHS; HAXOAUTHKBAPATHBIE KOPHH,
WCTOJB3Ys MPH HEOOXOAUMOCTH KaJbKYJISITOP; BBIMOJHATH MPEeoOpa3oBaHUsl BRIPAKECHUH, COIEPIKAIIX
KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH;

o CPaBHUBATH U YIIOPSAI0YMBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YNCIIA;

o BBINIOJIHATh apU(PMETHUECKUE JEHCTBUS C pallMOHAJIbHBIMU YHUCIIAMHU, COUYETasi yCTHBIE W
MIACBMEHHBIE TPUEMBI, BBINOJIHATH BBIUMCICHUS C HUPPAUMOHAIBHBIMM  4YMCIIAMH, OKpYIJIATh
NEUCTBUTEIILHBIC YHCIIA.

Anrebpandeckue BbIpaKeHHUS:

° BBITIOJIHATh TOX/IECTBEHHBbIE MPEeoO0pa30BaHUs pPALMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBWJI JEMCTBUM HaJ MHOTOWIEHAMH U ajdredpandecKuMu Ipo0sMu;

o MIPUMEHSTH MpeoOpa3oBaHMs BbIPAXKEHUH ISl PELICHHS Pa3JIMYHbIX 3ajjad U3 MaTeMaTHKH,
CMEXHBIX NTPEMETOB, U3 PEATBHON IIPAKTUKH.

YpaBHEHHUSI M HEPABEHCTBA:

° nmoaouparh  MPUMEPHl  Map YHCEN,  SBISAIOMMUXCA ~ PEHICHHEM  JIMHEHHOTO
YpaBHEHHUS C IByMS IIEPEMEHHBIMU;

° CTPOUTH B KOOPJMHATHOM TIOCKOCTU IpaUK JIMHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMU; MOJIb3YACh I'paUKOM, TPUBOJUTH TPUMEPHI PEILICHUS YPaBHEHUS,

° pelaTh CUCTEMbI ABYX JMHEHHBIX ypaBHEHUI ¢ AByMs EPEMEHHBIMU, B TOMUYHUCIIE
rpauvecKu;

° MPUMEHSITh rpaduueckue METOJbl ~ MpPU  PpEHIeHHMH  CHCTeM  JIMHEWHBIX
YpaBHECHUM;

° COCTaBIIATh M peIlIaTh CUCTEMY JIMHEWHBIX ypaBHEHUH IO YCJIOBHIO 3aJayu,
HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOJTY4YE€HHBIN pe3yabTarT;

° peliaTh JMHEWHbIe ypaBHEHUS U YPaBHEHUS, CBOISIINECS K HUM;
° MIPOBOJUTH MPOCTEHININE MCCIEAOBaHNUS YpaBHEHUN U CHCTEM YpaBHEHUM, BTOM UHCIE C

IIpUMEHEeHHeM IpaduecKuX MpecTaBieHui (yCTaHaBIMBaTh, UMEET JIMypaBHEHHUE WIIM CUCTEMa
YpaBHEHUH pEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.);

° NEPEeXOAUTh OT CIIOBECHOM (OPMYIUPOBKM 3ajaud K e ainreOpandeckoil mozaenu c
IIOMOIIbIO COCTABJICHUSl YPAaBHEHUS WJIM CHUCTEMbl YPaBHEHHH, MHTEpPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1auyl [10JIy4eHHBIH pe3ysbTart.

DOyHKIUU:

° MIOHUMATh U UCHOJIB30BaTh (DYHKLIMOHAIbHBIE MOHATHS U A3bIK (TEPMHUHBI, CHMBOJINYECKUE
0003HaueHMsT); ONIPENIENIATh 3HaUeHUE (QYHKIMH 110 3HAUYSHUIO apr'yMEHTa;0lpelesIATh CBOWCTBA PYHKIUH
o ee rpaduky;

o CTpOUTh  TpadUKd  BIEMEHTAPHBIX GyHKIMiy =_k D= X, OIUCHIBAaTh

CBOMCTBA yKa3aHHBIX (YHKIMH 110 TpaUKy.

9 KJIace
Yucaa ¥ BEIYUCICHUS:
° WCIIOJIb30BaTh 3amucy OOJIBIINX M MAallbIX YHUCENl C TOMOIIBI0 JECATUYHBIXIPOOEH 1
CTEIICHEH Yuca;



o HAaxOJIUTh 3HAYCHUS CTEIIEHEH C LEJIBIMU [IOKA3aTEISIMU U KOPHEH; BBIYUCIIATE3HAYCHHUS
YHUCJIOBBIX BBIPAKECHUN;

o BBIIIOJIHATh HNPUKUAKY pe3ynbrara BBIYHCIICHUI, OLICHKY  4YMCJIOBBIX
BBIPAXKCHUM.

YpaBHEHHUsI U HEPABEHCTBA:

° pelmath JIMHEHHbIE M KBaJpaTHbIE YPaBHEHUS, YPAaBHEHMsI, CBOJSIIMECS K HUM,
npocTreiime JpoOHOpallMOHAIbHbIE YPaBHEHHUS,

o pelmaTh TEKCTOBBIE 33Jayd alreOpauyeckKuM CIOCOOOM C IOMOIIBIO COCTaBJICHHUS
YpaBHEHUS;

° IIPOBOJUTH IPOCTEHUILINE UCCIIEIOBAaHUS ypaBHEHUH (yCTaHABIMBaTh, UMEET JIM YpaBHEHHE

KOPHH, €CJIM UMEET, TO CKOJIbKO, U TIp.);

o IIPUMEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB VIS CPABHEHUS, OLICHKH; pElIaThJIMHENHbBIC
HEpaBEHCTBA C OJHON MEPEMEHHONM M UX CHUCTEMbI; JaBaTh I'padUUyecKyl0 WIUIIOCTPAIMI0 MHOXECTBA
peLIeHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB;

L pelaTh JuHEHHbIe HEpaBeHCTBa, U300pakaTh pellieHNe HEPAaBEHCTB Ha YUCIIOBOM MPsSMOi,
3alMCBIBATh PEIICHUE C IOMOIIBIO CHMBOJIOB;

o pelaTh CUCTEMBbl JIMHEHHBIX HEPAaBEHCTB, M300pakaTh pelIeHNEe CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOW MPSIMOM, 3aIIMCHIBATh PEIICHHUE ¢ IOMOIIBIO CHMBOJIOB;

o WCIIOJb30BATh HEPABEHCTBA NIPU PEIICHUWM Ppa3IMYHBIX  3a/ad.

Anrebpandeckue BbIpaXKeHUS:

° MPUMEHATh TOHATHE CTENEHW C LEeJbIM I[0Ka3aTeleM, BBINOJHITH MpeoOpa3oBaHUs
BBIPAXKEHUH, COJEPIKAIINX CTEIIEHH C LIEIbIM ITOKA3ATENEM;

Koopaunats! u rpadpuxu. OyHKIINN:

° n300paxkaTh HA KOOPAUHATHOM MPAMOM JIy4H, OTPE3KH, HHTEPBAJIbI; 3aMIMCHIBATh YHUCIOBbIE
MIPOMEXYTKU Ha alredpanvdeckoM s3bIKe;
° MMOHUMATh U UCIIOJIb30BaTh (PYHKIMOHAIbHbIE MOHATHUS U S3bIK (TEPMUHBI, CUMBOJINYECKHE

0003HaYCHMSI); ONIPEACTATh 3HaUeHUE (DYHKITUH 10 3HAYECHUIO apTyMEHTa;0lNPEIeIIsATh CBOMCTBA (DYHKITUN
1o ee rpaduky;



K o CTRPUTE 3 rpaduKu 3JIEMEHTapHbBIX byHKIMi BHJIA
y = x' Y =X,y =x
, Y = X,y = |x|; onuceiBaTh CBOICTBa YMCIOBOM (YHKIIMHU 1O €€ rpaduKy;
o pacrio3HaBaTh (GYHKIIMH U3yYCHHBIX BUJIOB;
o MOKa3bIBaTh  CXEMATHYECKH PACIIOJIOKEHHE HAa KOOPAMHATHOW IJIOCKOCTUIPa(UKOB
dbyHxumii Buga: y = kBx, y = kx + b, y = g,
g=R% i = Jx, Y = |xX| B 3aBHUCHUMOCTH OT 3HAUYEHUN KO3DDUIT-
€HTOB; OIIUCHhIBATH CBOMCTBA PYHKITUN.
10 KJjace
AnrebpandecKkue BbIpaKeHUS:
o packiaabIBaTh KBaIpaTHbIN TPEXUIIEH HA MHOKUTEINH;
o MpeoOpa3oBbIBaTh pallMOHATIbHBIE BRIPAKECHHUS.
VYpaBHEHHUS 1 HEPABEHCTBA!
o pelmath JIMHEHHblE M KBaJpaTHbIE YPaBHEHUS, YPAaBHEHMsI, CBOJSIIMECS K HUM,
npocreime JpoOHOpalloOHAIbHBIE YPaBHEHHUS,
o pelaTh CUCTEMBI JIBYX JIMHEWHBIX ypaBHEHUH C JBYMsI NIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPHIX OJHO YPaBHEHUE HE SIBJISETCS JINHEHHBIM;
o pelmarh TEKCTOBbIE 3aJaud alredpandyeckuM crnocoOOM C TIOMOIIBIO COCTaBJICHHS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMU;
° MPOBOJIUTh MPOCTEUIINE UCCIECTOBAHNUS YPABHEHUI U CUCTEM YpaBHEHHI, B TOM YHUCIE C

MpUMEHEHHEM TpaQUuecKux NpeaCcTaBlIeHUN (ycTaHABIMBaTh, UMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHUH pellIeHusl, €CJIM UMEET, TO CKOJIbKO, U TIp.);

° pelath KBaJpaTHbIE HEPAaBEHCTBA; H300pa)kaTh pEIICHHE HEPABEHCTB Ha YHCIOBOU
MPSIMOIA, 3aITUCHIBATh PEIICHHE C IIOMOIIBI0 CUMBOJIOB;

° pelath CUCTEMbl HEPAaBEHCTB, BKIIOYAIOIIME KBaJIpaTHOE HEPABEHCTBO; H300pakaTh
pelIeHne CUCTEMbI HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alMCHIBATh PEIICHUE CIIOMOIIBIO CUMBOJIOB;

° WCIOJIb30BaTh HEPAaBEHCTBA IMPU PELIEHUU pPa3IMYHbIX 3ajad.

Koopaunats! 1 rpaduku. OyHKIUM:

° CTPOUTH M U300paXKaTh CXEMaTUUYECKH rpapuKu KBaJpaTUYHBIX (PYHKIIHUIA,OMUCHIBATD
CBOMCTBA KBaJApaTUUHBIX (PYHKIUI MO UX rpadukam;

] pacrno3HaBaTh KBaJIPAaTUYHYIO bynkuuio  mo  Qopmyiae u 1o rpaduky,

MIPUBOJIUTH MPUMEPBI KBAAPATUUHBIX (YHKIMIA U3 peaabHOM )KU3HU, (PU3UKHU, TEOMETPUH.
Apudmernueckas U reoMeTpruuecKas Mporpeccuu:

° pacro3HaBaTh apu(MeTHUECKYIO U TEOMETPUYECKYIO porpeccuu npu
pa3HbIX crioco0ax 3aJaHus;

° BBITOJIHATh BBIUUCIICHUS C  HCIOJb30BaHUEM bopmyn Nro  uieHa
apu(pMeTHYECKONH U FeOMETPUYECKOI Mporpeccuii, CyMMbI MEPBBIX N YWIECHOB;

o n300paXkaTh WIEHbl  MOCJIEN0BATEIBHOCTH TOYKaMU  Ha  KOOPJUHATHOU
TUIOCKOCTH;

® peuarth 3aaa4u, CBA3AHHBIC C YHUCIIOBBIMU IIOCJICHOBATCIIBHOCTAIMU, B TOM



YHCIIe 33]]a91 U3 PEATbHOM XKU3HU (C UCTIOJIB30BAHUEM KaTbKYISATOPA, IUPPOBBIX TEXHOIOTHIA).

CrnenmnanbHble IpeIMeTHbIE pe3yJIbTaThl:

o BJIaJICHHUE TIPABUJIAMH 3aIIMCH MAaTEMAaTHIECKUX (POPMYIT M CHIEIIMATIbHBIX 3HAKOB pesibe(hHO-
TOYe4HOM cucrteMsl JI. bpaiins;

o BJIaJICHHE TpHUEeMaMH MpeoOpa3oBaHUs MAaTEMAaTUYECKHX BBIPAXCHHN Ha OpailieBCKOii
MEXaHMYECKOM ITeYaTHOM MaIIHKE;

o BJIQJICHUE OCSA3aTENIbHBIM  CIOCOOOM  OOC/IeIOBaHMSI W BOCHPHSATHS  pelibe(HbIX
M300paKeHMI, TEOMETPHUUECKUX YepTexel, TpaduKkoB GyHKIUH U 1p.;

o YMEHHE BBINOJIHITh T€OMETPUUECKHE TOCTPOCHUS U YEPTEKHU, CTPOUTH I'papuku GyHKIMMA
Ha KOOPAMHATHOM IJIOCKOCTH € IIOMOIIBIO CIIEHUAIBHBIX YEPTEKHBIX UHCTPYMEHTOB.



TemaTn4yeckoe IVIAHUPOBAHUE 10 Y4eOHOMY KYypCY «AJiredopa»
7 KJacc
(3 yaca B Henearo, Bcero 102 yaca)

Ne Ha3Banue pazaeia OcHOBHOE coaepxaHue KoJ1-Bo OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4aI0 M XCSl
(Tembl) (UM CJI0 YPOKOB
4acoB)
1 BBoaubie ypoxu u | Vcropus  Bo3HuMKHOBeHusi  anreOpsl, | 1 noJiyyaTh 3HaHUS 00 MCTOPUM BO3HMKHOBEHMs ainredpbl U
YPOKHU TOBTOPeHHs. | TpeaMeT u3ydeHus anreOpol. Myxamen npeaMere uzydeHus anreopsl, o Jlnogpante, o Myxamene 6eH
Yucaa u | Oen Myca anb-Xope3mu. Myca anb-Xope3mu;
BbIYMCJICHHS. CUCTEMaTU3UPOBATh U 00OramaTh 3HaHU 00 OOBIKHOBEHHBIX
2 PanmonaabHbIe [ToBTOpeHue mo Temam Kypca matematuku | 1 W JIECATHHUHBIX APOOSX;
qypucaa.(8 4.) 5-6 KIIaCCOB: NCHCTBHS C PALMOHAIBHBIMHU CpaBHUBATh W YMOPSAIOYMBATH IPOOH, MPeoOpa3oBhIBasl MPHU
quCIaMH. HEOOXOJMMOCTH JIECATUYHBIE JpoOM B OOBIKHOBECHHEIE,
OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
3 [ToBTOpEHUE Mo TeMaM Kypca MatemaTuku | 1 )
JECSITUUHYIO IpO0B;
5-6 KJ1accoB: MPU3HAKU JETUMOCTH. N
IPUMEHSTHh pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI BHIYHCICHUS
3Ha4YeHUHU JPOOHBIX BBIPAKECHUI, coJieprKaIlnX
4 TIoBTOpEHHE MO TEMaM Kypca MaTeMaTHky | 1 OObIKHOBEHHBbIE U JIECATUYHBIE JIpOOHM: 3aMEHSTh IpHU
5-6 KIacCoB: IPOTIOPIIHH. HEOOXOJAUMOCTH JCCATHYHYIO JpoOb OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECITUYHOM, TNPUBOAMTH BBIPAKEHUE K
dopwme, HauOoJee yIoOHOM JUTS BBIYHCIICHUH,
5 [ToBTOpEHUE Mo TeMaM Kypca MatemaTuku | 1 npeoOpa3oBbIBaTh IPOOHBIC BBIPAKEHUS HAa YMHOXKEHUE U
5-6 KJ1acCOB: MPOLIEHTHI. JelieHue JECATUYHBIX Jpo0Oell K MACWCTBUAM C IIEJIBIMH
YHUCIIaMU;
OTIepUPOBAThH MOHSITHEM «YIHCIIOBOE BBIPAKEHHUE)
6 Pemenne OCHOBHBIX 3ajad Ha zpoOw, | 1 AQHAJIM3UPOBATh  BBIPAXKEHUS,  PACIO3HABATb  YMCJIOBBIG
POLICHTHI U3 PEAbHOM IPAKTUKH. BBIPQKEHMS; HAXOAUTh 3HAYEHUS YHUCJIOBBIX BBIPAKEHUH (
YYETOM TOPAJIKA JICUCTBUM;
7 BXoHas KORTpobHas pabota. JleicTeus | 1 pemath 3aJa4ydl Ha YacTH, MPOLEHTHI, MPOMOPIUHU, Ha
C PALMOHAILHBIMH YHCIIAMH. HaxXO0XJIeHue ApoOu (MPOLeHTa) OT BEIUYUHBI M BEJTMYUHBI 10
e€ npobu (TIpo1IeHTy), Apodu (MpoIIeHTa),
8 Ananu3 KOHTpoJbHON paboTsl. Peanbhbie | 1

3aBHUCHMOCTH. HpHMaSI nu
OpONOPIIMOHAIIBHOCTH.

obOpatHas




KOTOPBIN COCTABIIAET OJIHA BEJIMYHUHA OT APYIrOM;

IPUBOJUTH, pa30MpaTh, OLEHUBATh PA3JINYHbIE PEILICHUS,
3aIIMCH PELICHNH TEKCTOBBIX 3a1a4;
pacno3HaBaTb M OOBSACHATH, ONUPASICh HA OIpPENEICHNUs,
IpsIMO IIPONOPLMOHANIBHBIE U O0paTHO MPONOPLUOHAIILHBIE
3aBUCUMOCTHU MEK]Ly BETMUMHAMU;IIPUBOIUTh IPUMEPHI 3TUX
3aBUCUMOCTEH M3 peajbHOro MUpPA, U3 JPYrUX Y4EOHBIX
IIPEMETOB;
pemarh NpPaKTUKOOPUEHTHPOBAHHBIE 3ajJauyd Ha JipoOw,
MPOLIEHTHI, PSIMYIO u
00paTHYIONPONOPIUOHATIBHOCTH, TPOTIOPIIHH.

or| 2| W] MR PR OR

(o2 ol

Anredpaunue
cKHe
BbIpaKeHMS.
Toxaecrna. (9 u.)

DyKkBEeHHBIE BBIPAKEHUS WU BBIPAKECHUS
C IEPEMEHHBIMH.

ByKkBeHHbIE BBIPRXKEHUSI WM BBIPAKECHUS
C TIEpEMEHHBIMH.

I[OHYCTI/IMBIC 3HAYCHUA NMCPEMEHHDBIX.

HOHYCTI/IMBIG 3HA4YCHUA NMCPEMEHHBIX.

DopmyIbl.

DopmyIbl.

IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKECHUH,
packpelTue  CKOOOK UM  TIpUBEACHUE
1O0JIOOHBIX CJIaraeMblX.

IIpeoOpa3oBanye OyKBEHHBIX BBIPAXKECHUH,
packpeiTue CKOOOK W  NIpUBEICHHE

OBJIAJICTh ANTeOpandecKo TEPMUHOJIOTHEH U CUMBOJIUKOM,
MIPUMEHATH €€ B TIPOIECCe OCBOSHUS yueOHOTO MaTepHaa;

HAXOJIUTh 3HAYCHUS! OYKBEHHBIX BBIPAKEHHUN MPH 3aJIaHHBIX
3HAYCHUSX OYKB;

BBINIOJTHATH BBIYHCIICHHS IO hopMyIaMm;

dbopMynupoBaTh CBOMCTBA CIIOXKEHHUS U YMHOXEHHS YHCe]
(mepemMecTUTENbHOE,

coueTaTeNbHOE, paclpeleIuTeIbHOE, CBONCTBA, CBSI3aHHBIC (
HYJAEM U eIMHULIEH ), 3a1ChIBaTh UX B BUAE (HOPMYII;

MPUMEHSTHh (POPMYIIBI ISl PAllMOHATIU3AIUU BbIUMCICHUN;

COCTaBIIATH (POPMYITy UETHOTO Yucia U (GOpMysly HEUYETHOTO
Yuclia, YUCNa, KPATHOTO IaHHOMY;

OOBACHATE HOHSATHE TOXACCTBA,
BBIIIOJIHATH TOXICCTBCHHBIC Hp606pa30BaHI/I$I OCJIbIX
BBIpa)KeHI/Iﬁ C ICPEMCHHBIMU Ha OCHOBC CBOMCTB CJIOKEHUS H
YMHOKCHUA: IIPUBOANUTDH HOI[O6HBI€




[

HOJI00OHBIX CJIAra€MBIX.

[IpeoOpa3zoBanue OYKBEHHbBIX BBIPAKEHUIH,
packpbiTu€ CKOOOK U INIPUBEICHHE
110/I00HBIX CJIaraeMbIX.




claraeMmble, pacKpbhIBaTh CKOOKH, MEepe/ KOTOPHIMHU 3HaK
«ILTIOCY», 3HAK «KMHHYC), MHOKHUTEb,

[TpuMeHsITh TOXKIECTBEHHBIE TPE0Opa30BaHU JUIs
YIPOIIEHUSI BBIPAKEHUH C IEPEMEHHBIMU;

HpOBOILI/ITB J0Ka3aTCJIbCTBO TOXACCTB pa3HbIMU CII0CO0aMH.

18 Vpaeuenus. (8u.) | YpaBHCHHE U €rO KOPHH. OIIEPUPOBATH MOHATHSIMU: YHCIOBOE PABEHCTBO, YPAaBHEHHUE (
OJHOW IIEPEMEHHOM, KOpPEHb YPAaBHEHHUs, PaBHOCUIIBHO(
19 YpaBHEHHE U €70 KOPHH. YPaBHEHHE;
NPOBEPATH, SBIACTCS JIM KOHKPETHOE YHCIO KOpHEM
yYpaBHEHHS;, OOBSICHATH, YTO 3HAYHUT PEIIUTH YPABHEHHE;
20 JInneiinoe ypaBHEHHE C OJIHOM NEPEMEHHOM. (GOopMyIIHPOBATH U IPUMEHSTEH CBOWCTBA YPABHEHHS;
OOBSICHATh, Kakoe YpaBHCHHE HA3bIBACTCS JIMHEHHBIM
21 JluHeiiHOE ypaBHEHNE ¢ OHON EPEMEHHOIL. pacIio3HaBaTh JIMHEHHOE YpaBHEHHUE; ONIPEACTISATH KOJNIECTR(
KOpHEH, Croco0 pelieHus;
— pelaTh ypaBHEHUsI BUJa aX=b MpU pa3IU4HbIX 3HAUECHUAX
22 Pemenye 3an1a4 ¢ IOMOIIBIO ypaBHEHHUH. a u b, a Taxoke HeCIOXKHBIE TMHEHHBIE YPABHEHHUS C OIHOM
NEPEeMEHHOM, CBOASIIMECS K HHUM, MPUMEHSS MpaBuiia
23 Peluenue 3a1a4 ¢ IOMOLIBIO yPABHEHHI. nepexo/ia OT UCXOJAHOTO YPaBHEHHsSI K PABHOCHIIBHOMY €My
0oJiee MpOCTOTo BUA,
COCTaBIIAITh M peulaThb ypaBHEHHE MO YCJIOBHIO 3a/layH,
24 KontponbHas pabota no teme: «YpaBHEHUSD.
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyu
MOJIy4YEHHBIN Pe3yabTaT.
25 AHanu3 KOHTpOJIbHOM paboThl. Perenne 3aaau
C TIOMOIIIbIO YPaBHEHUH.
26 ®yukuuu. (14 4.) Koopaunata  Toukm  Ha  HpsAMOM. n300pakaTh HAa  KOOPAWMHATHOW  MPSMOW  TOYKH,

COOTBCTCTBYHOIIUEC 3a/IaHHBIM KOOPpAHUHATAM;

ONEPUPOBATh  TOHATHAMHU:  KOOpPAWMHATHAS  IJIOCKOCTH)
NPsIMOYTOJIbHASL CHCTeMa KOOPAMHAT, KOOPAMHATHI TOYKH/
abciucca, opJHaTa;

OTMCYaTh B KOOpIIHH&THOfI IJIOCKOCTH TOYKH IIO




27

28

Paccrosanne  mexay — OByMsa — TOYKaMH
KOOPJAMHATHOU IIPSMOM.

29

[IpsmoyronpHas cuctemMa KOOpAMHAT Ha
IUIOCKOCTH.

30

[TonsTne QyHKIUS.

31

Beruucnenue — 3HaueHudt  QyHKUM 1O
dbopmyre.

32

I'paduk pynkuun.

33

Jluneiinas Gynkuus u e€ rpaduxk.

34

Jluneiinas Gynkums u e€ rpaduxk.

35

[Ipsimast IpONOPIHMOHATIBHOCTb.

36

[Ipsimast IpOnOPIUOHATIBHOCTb.

37

Yrenue rpaduKoB pearbHBIX3aBUCUMOCTEH.

38

I'paduk pyakum y = [x/.

KOHTpOJ'ILHaSI pa60Ta 10 TEMC: ((CDYHKI_II/II/I».

3a/[AHHBIM KOOPIMHATAM, CTPOMTh T'PADUKH HECIOXKHBIN
3aBHCHUMOCTEH, 3aJaHHBIX (POPMYIIaMHU;

ONEpUPOBATh MOHATUAMM: (QYHKUHUA, rpaduk QyHKUINU;
rpadguK 3aBUCHUMOCTH, apryMeHT (YHKLIUH, 3HAYCHHUE
¢yHkuMM, oOnacth omnpeneneHus (yHKIMM; OBJaJeBaTh
(yHKIMOHAIBHOW TEPMUHOJIOTUEN;

paccmaTpuBarh cnocoObl 3amaHus ¢yHkuu (popmyrna,
tabnuua, rpaduk); OpUMEHSTh, H3y4aTh NPEUMYILIECTBA,
MHTEPIPETUPOBATh I'papuueckuil crnocod mpeacTaBiIeHUs U
aHaJM3a pa3HooOpa3HOM KU3HEHHOH HHPOpMaIH;
pabotath ¢ TpaduuecKUMH H300paKEHUSIMHU, TaOIUIIAMU
OCBauBaTh AJITOPUTM BOCIPHUATHS TpadhuUeCKUX00BEKTOB;
COCTaBJIAThH TAOIMIIBI 3HAUYEHU N DYHKIUI;

UCII0JIb30BaTh HOBBIE TEPMHMHBI B MaTeMaTHYECKON pedny
(GYHKIMOHAJIBHYIO CUMBOJIMKY JJISl 3aITUCH (PaKTOB;
BBIUUCIIATE 10 (opMysie 3HaUCHHE (PYHKLUUHU IO 33aJaHHOM)
apryMeHTy U 3Ha4eHUE apryMeHTa I10 3a/laHHOMY 3HA4YEHUI]
byHKIUY,
HaXOIUTh 3Hau€HHE (PYHKIMM IO M3BECTHOMY 3HAUYCHHI]
aprymMeHTa W pemarh oOpaTHyH 3amady 1o rpaduky
byHKIIUY,

CTPOHTH Irpaduku (YHKIUH IO TOUKAM;

IPUMEHSATh MOJYYEHHbIE 3HAHUS Ul UHTEpIpeTaluu
rpau4ecKoro U300pakxeHus peabHbIX 3aBUCUMOCTEH;
ONepUpOBaTh  IOHATHEM  JIMHEHHas  (QyHKUuS,
rpadukIuHEeHON QyHKIIMU (TIpsAMas);

pacmo3HaBaTh ~ JiMHeWHyr — ¢QyHkuuro Y = kx+

b,




39

AHanu3 KOHTpOJBHON paboThl. Brrumcienue
3Ha4eHUH 10 PopmyIe.




OIIMCBHIBATh €€ CBOMCTBA B 3aBUCUMOCTU OT 3HAYEHUU
k03¢ ¢unmenton K u b;

OIEpUpPOBATH MOHATHEM YIJIOBOM KO3(PULIMEHT NpsAMOii
(rpaduka muHEMHON DYHKIIUN);

CTpOUTH rpaduku TMHEHHOH QyHKIMHU, QyHKIHH Y = |X|

;

IPUBOJUTH IIPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B pealibHbIX
npoueccax U sIBJICHUSIX.

paccMmaTpuBaTh YacTHBIE Cilydyad JMHEHHOW (QyHKUIUU U u¥y
rpadukuy;

HCCJIEI0BATh CBOMCTBA (PYHKIIMH MO (popMyIie U 1o rpaduky;
CTpouTh rpaduKu JTHHEHHBIX (QYHKIMH Buaa y=kx+b, y=Db
y=kx;

pacro3HaBaTh MPSIMYI0 IPONOPLUUOHAIBHOCTD IO GopMyJie Y
rpaduky;

IPUBOAUTH NPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pPeajbHbIX
nporeccax U sIBICHUsX;

UCCIICIOBATh Kak BIUACT Kod(duireHT K Ha pacroaokeHnd
rpa¢puka B KOOPAMHATHOM IUIOCKOCTM M Ha B3aUMHO(Q
MOJIOKEHNE ABYX TPadUKOB;

HAaXOJMUTh TOYKY MepecedeHus] IBYX TrpauKoB JTHUHEHHBIN
byHKUMI rpaduuecKky U aHATUTUYECKH.

40

41

42

43

Crenenn ¢
HATYpPaJbHbIM
nmoKa3aTeJjieM u eé
cBoiicTBa. (13 4.)

Onpez[eneHI/Ie CTCIICHHU C HaTypaJIbHbBIM
ITIOKAa3aTCJICM.

YMHOXKEHHUE U ICICHUE CTEIICHEIA.

YMHOXKEHHUE U ICICHUE CTEIICHEIA.

Bo3Benenue B CTEIEHB IMPOU3BCACHUA U
CTCIICHHU.

® BBIUYHCIITH 3HAYCHHUC BBIpa)KeHI/II\/’I BHUJa a”, rne n -

IPUBOJUTD YUCIOBbIC ¥ OyKBEHHBIC HPHUMEpPBI CTCIICHU C
HATypaJIbHBIM ITOKa3aTeIeM, O0BSICHSS 3HAYCHHSI OCHOBAHMUS
CTENICHW W TIOKa3aTelsl CTENeHW, HAXOMUTh 3HaYCeHUS
creneHell Buaa a"(a— s000e palOHANBHOE YHCIO, N—
HaTypaJbHOE YHUCIIO);




44

BO3BCZ[CHI/IC B CTCIICHb IIPOU3BCACHUA U
CTCIICHU.

45

OnHousieH ¥ €ro  CTaHJApPTHBIM  BUJI.

46

OnHouweH ¥ €ro  CTaHJapTHBIM  BUJI.

47

YMHOXEHNE OJHOUWIEHOB.

48

Bo3Benenue omHOYICHA B CTCICHD.

49

dyukun y=x?, y=x°1 ux rpaduKu

50

dyuxun y=x?, y=x°1 ux rpaduKu

51

Kontponsnas pabora no teme: «CteneHs ¢
HATYpaJbHBIM ITOKa3aTelIeM U e€ CBONCTBA.»

Rl Rl

52

AHanu3 KOHTPOJIbHOM paboThl. YMHOXKEHHE
OJTHOYWJIEHOB.




HaTypaJIbHOE YMCJIO MPH JIFOOBIX a;

® HAXOJWTh 3HAUCHHUS BBIPAKEHUU, COJACPXKAIIMX CTENEHb (
HaTypaJbHbIM IIOKA3aTeJeM, 10 NMOPSAKY ACUCTBUM;
® (QopMynIupoBaTh, 3aNUCHIBATH B CHMBOJUYECKOW ¢dopme W
000CHOBBIBATh CBOWCTBA CTENEHU (YMHOXEHUE U JIEJIIEHHU(
CTENEHEN, BO3BE/ICHUE B CTEIIEHb IPOU3BEICHUSU CTEIICHN );
® [PUMEHSTH CBOMCTBA CTETICHH ISl TPE0Opa30BaHUs BhIPAKEHU
Y BBIYUCIICHUH, JUTsI BBEICHUS TIOHATHS HYJICBOU CTCIICHU YHCJIA]
® OIEepUPOBATH MOHATHEM «OJTHOUICHY;
® pacro3HaBaTh OJHOYWICH U OJJHOWICH CTaH/IapTHOTO BHUJIA,
MIPUBOJIUTH OTHOWICH K CTAaHJIAPTHOMY BUJTY;
® BEITIOJTHATH YMHOKEHHUE OJHOYJICHOB "
BO3BEICHUEOTHOWICHA B CTEIICHB;
® MpPUMEHATH  paHee TMOJYYCHHBIC 3HAHUS O CBOMCTBaX
CTETeHHU.
53 Muorouiensl. (39 | MHOrouwieH v ero cranIapTHbIN BULL. 1 ® pacro3HaBaTh MHOTOWIEH U MHOTOWJIEH CTaH/IapTHOTOBU/IA;
54 q.) Ci10k€eHH€e U BEIYUTAHUE MHOTOWIEHOB. 1 ® MPHUBOJWTHL MHOT'OYWICH K CTAHAAPTHOMY BUAY;
55 CrnosxeHre U BBIYUTaHHE MHOTOUJICHOB. 1 ¢ ONpCACIATE CTCLICHE MHOTOMIICHA,
® BBINOJHATH MPeoOpa30BaHUs 1EJIOT0 BbIPAKEHUSI BMHOTOWICH
56 CutoskeHue 1 BLIYHTAHNE MHOTOUICHOB. - NpPUBEJICHUEM NOJ0OHBIX CIIAraeMBbIX, PACKPHITHEM CKOOOK;
57 YMHOXEHUE OJJHOWICHA HA MHOTOYJIEH. 1 ® BLINOJHATH YMHOXXCHHME OJHOYWICHA Ha MHOTOYIEH H
58 VYMHOKEHUue OJHOYJICHAa Ha MHOT'OYJICH. 1 MHOTI'OYJICHAa Ha MHOI'OYICH, IIPHUMCHATH (bOpMYJIBI KBaJpara
59 BriHecenue o011ero MHOXKXUTENS 3aCKOOKH. 1 CYMMBI 1 KBa/IpaTa pasHOCTH,
60 BriHecenune o0111ero MHOKHUTENS 3aCKOOKH. 1 ¢ HMCronk30BaTh TepMuH «(opmyitbt COKPAIIEHHOrO
61 YMHOKEeHHE MHOTOYJIEHa Ha MHOTOYJICH. 1 YMHOIMCHIED,
62 YMHOKEeHHE MHOTOYJIEHa Ha MHOTOYJICH. 1
63 YMHOKE€HHE MHOTOYJIEHa Ha MHOTOYJICH. 1
1

64

PaznoxxeHne MHOToOWIe€Ha Ha MHOXHUTEIH




65

croco0OM TPYIITUPOBKH.

66

Pasnoxxenne MHOrouseHa
CH0COOOM I'pYNITUPOBKH.

Ha MHOXKHUTCIIU

67

Pa3znoxxenne MHoOrouseHa
CH0COOOM I'pYNIIUPOBKH.

Ha MHOXKHUTCIIN

68

Bossenenne B kBaapar u

Pa3HOCTH JIBYX BBIPAKEHUN.

B KyO CyMMbI H

69

Bossenenne B kBaapar u

Pa3HOCTH JIBYX BBIPAKEHUN.

B KyO CyMMbI H

70

BosBsenenne B kBaapar u

Pa3HOCTH JIBYX BBIPAKEHUM.

B KyO CyMMbI H

71

72

73

PaznoxxeHne Ha MHOXHUTEIM C IOMOUIBIO
dbopMyn KkBaJpaTa CyMMBlI UM KBajpara
Pa3HOCTH.

Pa3noxkeHne Ha MHOXWTENM C IOMOIIBIO
dbopMmyn KkBaapaTa CyMMBlI M KBajpara
Pa3HOCTH.

Pa3noxxeHne Ha MHOXWUTENNM C IOMOIIBIO

dbopMyn KkBaapaTa CyMMblI M KBajpara

Pa3HOCTH.

74

YMHOKEHHE Ppa3HOCTH [IBYX BBbIpaXEHUI Ha

UX CYMMY.

75

YMHOKEHHE Ppa3HOCTH [IBYX BBbIpaXEHUI Ha

UX CYMMY.

76

YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHHH Ha

UX CyMMY.

77

Paznoxenue pPa3HOCTH
MHOXXHUTCIIN.

KBaaApaToB Ha

Paznoxenue pPa3HOCTH
MHOXHNTCIIN.

KBaaApaToOB Ha




78

79

Pasnoxkenne  pasHOCTM ~ KBAaApaTroB  Ha
MHOKHMTEJIH.

80

Paznoxxenne Ha MHOXUTCIIN CYMMbI n
pa3HOCTU KyOOB.

81

Paznoxenne Ha MHOXUTCIIN CYMMbI n
pa3HOCTH KyOOB.

82

Paznoxxenne Ha MHOXUTCIIN CYMMBI n
pa3HOCTH KyOOB.

83

[IpeoOpazoBanue 1€70TO  BBIPAKEHHUS B
MHOTOYJICH.

84

[IpeoOpazoBanue 1€J0TO  BBIPAKEHHUS B
MHOTOYJICH.

85

[IpeoOpazoBanue 1€JOTO  BHIPAKECHHS B
MHOTOYJICH.

86

[IpeoOpazoBanue 1€70TO  BHIPAKECHHS B
MHOTOYJICH.

87

[IpumeHenne pa3nTUUHBIX  CrOCOOOB  AJIs
pa3I0KEHUsI HA MHOXKHUTEIIH.

88

[IpumeHenre pa3nTuUHBIX  CcrOCOOOB  AJIs
pa3IoKeHUsl Ha MHOXKUTEIH.

89

HpI/IMeHeHI/Ie Ppa3JIMYHbIX CII0cO00B JJIA
PAa3JI0KCHUSA Ha MHOXUTCIIN.

90

HpI/IMeHeHI/Ie Ppa3JIMYHbIX CII0CO00B JJIA
Ppas3JIOKCHHA Ha MHOKHUTCIIN.

91

KoutponpsHas paboTa 1o Teme:
«MHOTOYJICHBD»

AHanu3 KOHTpOJIbHOW paboThl. Ilpumenenue
pa3MYHBIX CHOCOOOB ISl pAa3lIOKEHUs Ha
MHOKHUTEJIH.




® OCYIICCTBIIATh PA3JIOKCHUE MHOTOYWICHOB HA MHOXHUTEIN
nyréM BBIHECEHHS 32 CKOOKM OOIIEro MHOXKUTEIs,
npuMeHEHHST (OPMYJbl PA3HOCTH KBAJIPaToB, (GOopMy
COKpPAMEHHOTO YMHOKEHUS, CII0c00a TPYIITUPOBKHY;
® IPUMCHATH TpeoOpa3oBaHUE MHOTOUICHOB JUISl PEIICHUS
Pa3ITUYHBIX 33/1a4 U3 MaTEMAaTUKH, CMEKHBIX MTPEJIMETOB, U3
peanbHOM IPAKTUKY;
® 3HAKOMHTHCS C UCTOPUCH Pa3BUTHS MATCMATHKH.
92 IToBTOpEHUE M Penrenue 3a1a4 ¢ IOMOIIBIO YPAaBHEHUH. ® BLIOHpaTh, MPUMEHSATH OLIEHUBATh CIIOCOOBI CpaBHEHUS
03 odoomenue. (114.) [ perenme 3a/1a4 C TIOMOMILIO YPABHEHHIA. Yucel, BBIYHCICHHWHA, TPeoOpa3oBaHUN  BBIPAKEHUH,
> ~ HIEHUS BHCHUI;
94 Jluneitnast pyHkuus u e€ rpaduk. pete YPaBHCHHH,
— ® OCYIIECTBISATH CAMOKOHTPOJIb BBIMOTHICMBIX JACHCTBHHA W
95 VYMHOKEHUE U JIeJICHUE CTCTICHEH. . .
CaMOITPOBEPKY pPe3yJibTaTa BBIYUCIICHUH, TpeoOpa3oBaHuUi,
96 CrnoxeHue ¥ BEIYUTaHHE MHOTOYJICHOB IOCTPOCHHIA;
97 Cl1o)xeHHe ¥ BBIYUTAaHNE MHOTOYJICHOB ® pemiath 3aJadYd M3 peaJbHOM  KWM3HHM, TPHUMEHSTH
98 VToroBas KOHTpOJIbHAs paboTa 3a Kype 7 MaTeMaTUYeCKHe 3HAHUS I PEIICHHS 3a7ad U3 JAPYrux
Kmacea MIPEIMETOB;
99 AHammu3 KOHTPOIbHOH paboTsl. ClojkKeHHE U ® peniaTh TEKCTOBBIE 33/1a4M, CPABHUBATh, BEIOMPATHCIIOCOOBI
BBIYMTAHUE MHOTOYJICHOB. pEIICHUS 3a/1a4H.
100 Briaecenne o01ero MHOXKHUTEIIS 3aCKOOKH.
101 YMHOKEHIE MHOTOYJICHA HA MHOTOYJICH.
102 [IpuMeHeHHe pa3IMYHBIX  CIIOCOOOB IS
Pa3IoKCHUST HA MHOYKHTEIIH.
KJace
(2 vaca B Hemen10, Bcero 68 yacon)
Ha3ssanmue pasaeia OcHoBHOeE coepkaHHue OcHOBHBIE BU/bI IEATEJIbHOCTH 00y4a0 M XCS

(TembI)

Kypca (4HCJI0 YaCOB)




IToBTOpEHUE Kypca
anreopsr 7 kiacca. (5 4.)

Crenenb C HaTypalbHBIM IIOKa3aTeleM U e¢
CBOMCTBa; NPeoOpa3OBaHUE LEIBIX BHIPAKEHUM.
pElLIeHUE TMHEMHBIX ypaBHEHU. Pemenne 3amad
py TIOMOIITU

JIMHEHHBIX YPAaBHCHUM.

AKTYAJIM3UPOBATH UMCIOIIHUECCS 3HAHUA 1 YMCHUA
BBIIIOJIHATL TPCHUPOBOYHLIC 3aaHWsA, KOPPCKTUPOBATHCBOU
SHAHUS U YMCHUA,

OTBCYATh HA UTOTOBLIC BOIIPOCHI U OUCHHUBATL CBOU
JOCTHXXCHU.

YpaBHeHust u
HEpPaBEHCTBA. Cucremsl
JUHEHHBIX ypaBHeHud. (15

q.)

JIuneliHOEe ypaBHEHHE C JABYMs IEPEMEHHBIMHU U
ero rpaguk.

[loHATHE CHCTEMBI TMHENHBIX YPABHEHUH C ABYMS
IIEpEMEHHBIMU. PernieHne cucremM JIMHEWHBIX
ypaBHEHUH CIOCOOOM TIOJICTAHOBKH, CIOCOOOM
cnoxenus. papudeckuii METO ] peIIeHNs CHCTEM
JMHENHBIX YPaBHEHHHM C JABYMs IE€PEMEHHBIMHU.
Pemrenne 3amay ¢ mOMOLIBIO CUCTEM JIMHEMHBIX
YpaBHEHUH.

noaA0UpaTh MPUMEPHl Map YMCEN, SIBISIIOIIMXCS PEIICHUEM
JIMHENHOTO YPAaBHEHUS C ABYMsI [IEPEMEHHBIMU;

HAXOJMTH LeNIbIe PelleHus MyTéM nepedopa;

BBIpaXaTb W3 JINHEWHOIO YPAaBHEHHUs C ABYMs IE€PEMEHHBIMUY]
OJIHy IIEPEMEHHYIO Yepe3 APYTYIO;

CTPOUTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JUHEHHOrO
yYpaBHEHHUS C [JBYMsl IE€PEMEHHBIMHU; TOJB3YICh TpapuKoM,
IIPUBOJUTH PUMEPHI PEILICHUS] YPABHEHUS;

pasnuyaTh MapauiebHbIE U MePECeKaroNIHuecs MPsMbIe TT0 MX
YpaBHEHUSM;

UCCJIEIOBaTh BONPOC O KOJMYECTBE PEHICHUH CHCTEMbI NBYY
JMHEHHBIX YpaBHEHHUH Ha OCHOBE (DYHKIIMOHAIbHO-TpadUIeCKIX
MPEICTaBICHUIYpaBHEHUS,

UCIOJIb30BaTh TIpauuecKuil MeTon MJis pEIICHUS CHUCTEM
JUHEHHBIX YPaBHEHUH C IBYMS IIEpEMEHHBIMH (OTPAaHUYEHHO);

pelarth CHUCTeMbl JABYX JIMHEHHBIX YpaBHEHHUH C JABYMs
MIEPEMEHHBIMH MOJCTAaHOBKOM U CI0XKEHHUEM;

COCTABJIATh U pCUIATh YPABHCHHUC UJIM CUCTECMY ypaBHCHI/II‘/'I 1o
YCJIOBUIO 3aJiadyv, HWHTCPHPCTUPOBATH B COOTBCTCTBUU C
KOHTCKCTOM 3aJJa4du HOJ'Iy‘-I@HHBIfI




pe3ynbTar.

Anrebpandeckue
BbIPpAKCHUL.
Anrebpanyeckast 1po0b.(22

q.)

PaL[I/IOHaJILHBIe BBIPAXKCHUL.
Anrebpanyeckas npo0b. JlonmycTrMblie
3HA4YECHUA NEPEMEHHBIX  BJIPOOHO-
panroOHaJIbHbIX BI)Ipa)KeHI/IﬂX.OCHOBHOG
CBOWCTBO JIpoOH, COKpaleHueanreopanaeckux
npo0ei, MIpUBEJICHUE
anreOpanvecKux npobeit k. obmeMy

3HaMeHarento. ClokeHne U BbhlYMTaHHEIpoOei
C OJMHAKOBBIMU 3HAMEHATEISIMU;CII0KEHNE

U  BBIUATAHUE npoOeit c
pa3HBIMHU 3HAMCHATEIISIMH, YMHOXCHHE
npoOeit; BO3BEJACHUE JPOOH B CTETICHB;ICTICHNE

Ipo0ei. [IpeobpazoBanue

palMoOHaNbHBIX BeIpakeHUH. [loacTaHoBKa
BBIP2YKEHUI BMECTO TIEPEMEHHBIX. (PYHKIIUS

y = K/x (oOpatHas
MPOTIOPITUOHATBHOCTB ) u ee rpapuk
(rumepOouta).

3aMKCHIBATH AJTeOpPANYECKUE BRIPAKEHUS;

HaXO0JUTh o0JacThb J0IYCTUMBIX 3HAa4YCHUHU panuoHaJIbHOI'O
BBIPAXKCHUA,;

BBITIOJIHATH YHUCIIOBBIC ITIOACTAHOBKHW W BBIYHUCIIATH 3HAYCHUC
JIpoOH, B TOM YHCJIE C TOMOIIBIO KABKYJISATOPA;
dbopMyIHpOBaTH OCHOBHOE CBOMCTBO alreOpanveckoil ApoOu M

NPUMEHATh €ro Uil TpeoOpa3oBaHus JpoOeil: CcoKpalaTy
pauuoHaigbHbIE ApOOHM, TNPHUBOAUTH JpoOb K  3aJaHHOMY
3HaMeHaTeNIo;

BBITIOJTHSATH JIEHCTBUS C aJIreOpandecKUMH IpoOsIMH;
BBITIOJTHATh CJIOKEHWE, BBIYMTAHWE, YMHOXKCHHUE, JCIICHUE W
BO3BEJICHUE B  CTCNCHb  pPAMOHAIBHBIX  JpoOed  IpH
peoOpa3oBaHUN PAITMOHAIBEHBIX BRIPAKEHUH C y4ETOM TOPSIKA
JICVCTBUI;

JIOKa3bIBaTh TOXKAECTBA, COJEPIKAIINE PallHOHAIbHbBIE ApOOH;
MPUMEHSTH Pe0Opa30BaHMsl BBIPAXKECHUN I PEIICHUS 3a/1a4;
BBIp@XaTh  MepeMeHHble U3  dopmyn  (HU3UYECKUX,
F€OMETPUYECKHX, ONMCHIBAIOIINX OBITOBBIECUTYALINHN);
pacno3HaTh QYHKIHIO Y=K/X U e€ rpaduk;

CTpouTh rpa@uk (GYHKIMH [0 TOYKAM, OMHCHIBATH CBOICTBA
¢byHkuuu (OrpaHUYEHHO); AaHAJM3UPOBAaTh W  IOKa3bIBATh
CXEMaTUYECKH TMOJOKEHUE Ha KOOPAMHATHOW IUIOCKOCTH
rpaduka B 3aBUCUMOCTH OT3HA4YEHUA KOdhPUIIUEHTA.




Yucia Hu BBIYUCIICHUA.
KBanparssie kopau. (194.)

PanyvonaneHble WM MppalMOHAIBHBIE YHUCIA,
MHO>ECTBO PalMOHAIBHBIX YKCEJl, CPABHCHHE
palMOHAIBHBIX 4ucell, JEUCTBUSA c
paunoHanbHbIMM  uucnamu. [IpencraBienue
palMOHAJIBHOTO YHCAa JIECATUYHOM JpoObIo.
PacnosnaBannenppanmuoHaIbHBIX YUCel.

qucia 2.
npUOIMKEeHNs
CpaBHeHmne

HppaumonaibHOCT
JecsTuunbie
HUppaIMOHAIBHBIX
HppaIMOHATBHBIX gucen. KoHeunkle n
OECKOHEUYHEIE JNeCSITUYHELIE Ipo0wu.
MHOKECTBO JI€HCTBUTCIIFHBIX YHCEII,
JIECTBUTEIILHEIC qyciia  Kak
OecKOHEUHbIE JIeCITUIHBIC Ipoowu.
B3aHMHO OJHO3HAYHOE COOTBETCTBHUE
MEX 1Y MHOXKE€CTBOM ICICTBUTENBHBIX UACENT U
MHOYXECTBOM TOYEK
KOOPJIMHATHOM MPSIMOM.
JICUCTBUTEIIbHBIX qHceln,
apudMeTHIECKHE JEHCTBUS c
JICUCTBUTEIbHBIMU YHCIaMH.
KBanpaTtHeie KOpHHU;  apuMeTHYecKuit
KBa/IpaTHBIH KOPEHb. YpaBHEHUE BUA X°

YHUCCII.

CpaBHeHuUe

= a. HaxoXJeHHe MNPUOIMKEHHbIX 3HAYCHUIN
KBaJpaTHOTO KopHS. KBaapaTHbIi KOpeHb W3
pOU3BEICHUS U APOOU; KBAJPaTHBIM KOPEHb U3
CTETeHH;, BBIHECEHUE

MHOXXHUTCJIA HU3-110 10

3HaKa

pa3BUBaTh IPEJACTABICHUA O YUCIAX: OT MHOXECTBA
HaTypaJIbHbIX YHCEII 10 MHOKECTBA JEHCTBUTEIBHBIX YHCE,;
03HAKOMHUTBCS c BO3MOKHOCTBIO MPEACTABICHUS
JIEHCTBUTEIIHHOTO YHCJIa KaKk OECKOHEUHOM JIeCATUYHOM JIpo0u,
NPUMEHATh JECATUYHBIC TPHUOIMKEHUS pPANUOHAIBHBIX U
MPpPalMOHAbHBIXYUCEN,;

n300pakaTh JNEHCTBUTENBHBIE YUCIA TOYKAMU KOOPIUHATHOM
PSIMOM;

3alMChIBaTh, CPABHUBATh W YHOPSIAOYMBATH JICHCTBUTEIIbHBIE
qHCIIa;

BBINOJIHATh, COYETass YCTHbIE W TNUCbMEHHBIE TPUEMBI,
apudMeTHYecKne JCHCTBUS C PalMOHAIBHBIMU YHUCIIAMU;
MIPEACTABIISITH PAIIMOHAIBHBIE YHCIIAECATUIHON IPOObIO;
MOJY4YNUTh TPEACTABICHHE O 3HAYUMOCTH JACHCTBUTEIBHBIX
YUCcell B TPaKTUYECKON JEATEIbHOCTH YEJIOBEKA;
dbopMyIMpoBaTh ONpENeICHUE KBAaIpPAaTHOTO KOPHS M3 YHCIA,
apuMETHIECKOTO KBAJPATHOTO KOPHS;

MPUMEHSTh OIEPALMI0 W3BJICUEHUS] KBAAPATHOTO KOPHSI W3
YHUCIIa, UCTIOJB3Ys MPU HEOOXOIUMOCTH KAIBKYIIATOP;
OLICHUBATh  KBaJpaTHbIE KOPHU UEIbIMH YHCIAMH H
JECATUYHBIMU JAPOOSIMU;

pacro3HaBaTh PYHKIHIO y= X U rpaduK QyHKIINH;
CTpOUTh Tpapuk (QYHKIMH TIO TOYKAM, OIHUCHIBATH CBOMCTBY
(GYHKIIUH, TTOKa3bIBATh CXEMATHYECKH




KOpHSI; BHECEHHE MHOXKMUTEJS 0] 3HAK KOPHSL.
[IpeoOpa3oBanre BBIPAKEHUH, COJEpPIKAIIUX
KBaJIpaTHbIE KOPHU.

OyHKIUSA y= X X u ee Trpaduk.
[Ipocreiimme ApPaLMOHAIBHBIE

ypaBHenus f(x) = a, f(x) = g(x).

NOJIOXKEeHHE rpaduka Ha KOOPANHATHOM MJIOCKOCTH;

CpaBHUBATh u YIOPSI04YHUBATh panMOHAIbHbBIC u
UPPALMOHAIIBHBIE YUCIIA, 3aIIMCAHHBIE C TIOMOIIBIO KBaJIPaTHBIX
KOpHEH;

HCCIeI0BaTh ypaBHEHHE X° = a, HAaXOAUTh TOYHBIE M
npubnmkEHHBIE KOpHU 11pH & > 0;

UCCIIEN0BAaTh  CBOMCTBA  KBAJpaTHBIX KOpPHEH, IPOBOJISA
YHUCJIOBBIE JKCIEPUMEHTHI C HCIOJIB30BAHUEM KaJIbKYJIATOPA
(xommbroTEpA);

JIOKa3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH;
NPUMEHSITh UX /715 TpeoOpa30oBaHMs BHIPAKEHUM;

BBIHOCUTBH MHOKHTEIIb U3-TI0]] 3HAKa KOPHS, BHOCUTh MHO>KHUTEITH
10| 3HAaK KOPHS;

BBITIIOJIHATH npeoOpa3oBaHUs BBIPAKECHH,
CoJIepKaNIuX KBaJIpaTHbIEC KOPHU;
n3yJaTh CIIOCOOBI 0CBOOOXKIEHUS oT

WPPALMOHATILHOCTH B 3HAMEHATEIE JPOOH;

BBIp@XaTh TEPEMEHHBIC M3 TEOMETPUUYCCKUX M (HU3UIECKUX
(opmyur;

BBIUUCIIATH 3HAUYCHU S BBIp&)K@HHﬁ, COoZACpKAINX KBAAPATHBIC
KOPHH, HCIOJIb3YA IIPU HeO6XOI[I/IMOCTI/I Ta6J'II/II_Iy KBaJpaToB
HaTypaJdbHBIX YUCEII, KAJIbKYJIATODP,

HCIIOJIb30BAaTh B X0ae PCIICHUA 3a4a4 SJICMCHTApPHEBIC
MMpEaACTaBIICHHA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUSIMHAU
BCJINYHMH,

3HAKOMMUTHCH C I/ICTopHeﬁ Pa3BUTHA MAaTCMATHUKH.

IToBTOpEeHne

HOBTOpeHI/Ie OCHOBHBIX MMOHATHMN u

BBI6I/IpaTB, MNPUMCHAITH, OLICHUBATh CIIOCOOBI







0606menue. (7 4.) METOJIOB KypCOB 7 wu 8 Kiaccos, CpaBHEHHUSI YUCEJN, BBHIYUCICHUM, TPpeoOpa30BaHUil BbIpAKEHU,
000011eHNe 3HAHHH. peLIeHHs ypaBHEHUI;
OCYILECTBJISATH CAMOKOHTPOJIb BBINOJIHSEMBIX JCUCTBHM U
CaMOIIPOBEPKY pE3yJibTaTa BBIUMUCICHUN, MPeoOpa3oBaHU,
IIOCTPOCHUN;
peumarb  3aga4d M3 PEATbHOM  KHU3HHU, MPUMEHSITh
MaTeMaTUYeCKue 3HAaHUSA ISl pElEHHs 3ajJad U3 JPYrux
MPEIMETOB;
pemaTh TEKCTOBBIE 3a/layd, CPaBHUBATh, BHIOMPATH CIOCOOBI
pEeLICHUS 3a1a4H.
KJIace

(2 yaca B HejleJ110, Bcero 68 yacon)

Ha3Banue pa3jaena
(TeMbl)
Kypca (41cJI0 4acoB)

OcHOBHOE coaepxaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4aK0IIHXCS

[ToBTOpenwue. (44.)

[IpeoGpazoBanue palMOHATIBHBIX
BBIPAYKCHUI. [IpeoOpazoBanue
BBIPQXKEHUI, COJEpKAIMX KBaJapaTHbIE KOPHHU.
Pemienue cucrteM JIMHEHHBIX

AKTYAJIM3UPOBATb UMCHOIUECCA 3HAHUS U YMCHUSI
BBIIIOJIHATE TPCHHUPOBOYHLIC 3a/laHNA, KOPPCKTUPOBATLCBOU
S3HAHUA 1 YMCHUS;

OTBCYATb HAa MUTOT'OBBIC BOIIPOCHI U OLICHHUBATL CBOU

YpaBHEHUH.
JOCTHUIKCHUSI.
ypaBHeHI/I}I OnpeneneHI/Ie KBaJPpaTHOTI'O YpaBHCHUA, paciio3HaBaTh KBaJpaTHBIC YPaBHCHUS,
HCpaBCHCTBA. HCTIOJIHBIC KBAaApPATHBIC YPAaBHCHUA. KomuuectBo 3aIIMCBhIBATH q)OPMYHy KOpHCfI KBaJIpaTHOTO
KBaL[paTHLIe KOPHEU KBaJApaTHOT'O0 YpaBHCHHSA B 3aBUCHUMOCTH yPaBHEHHS,
YpaBHCHUA. (22 II.) OT €ro ,Z[EICKpI/IMI/IHaHTa. PeH_IeHII/)Ie KBaJgpaTHBIX permars KBA/IPATHbIE ypaBHEHHS o HOJIHbIE "
YpaBHCHUU I1o Q)opMyne. CIICHHUC HETIOJHBIE,
ypaBHeHPIfI, CBOIAIIIUXCA K KBaJpaTHBIM.

Pemienne 3amad ¢ moMOIIbIO KBaJApaTHBIX

IIPOBOJUTD NPOCTEHILNE UCCIIEI0BAaHUS KBAAPATHBIX
YpaBHEHUMU;
peuiaTb ypaBHEHMs, CBOJAILIUECS K KBaJIpaTHbIM, C




ypaBHenuil. Teopema Buera. Ilonbop xopHeit c
HCIIOJb30BaHUEM Teopemsl Buera. KBaaparHbie
YPaBHEHUS C TapaMETPOM.

Pemenne JPOOHO-paLlMOHAIBHBIX
ypaBHeHUH. Pemienue 3amad ¢ MOMOILIBIO
palMOHAJIbHBIX  YpaBHEHUMHM Ha  JIBUJKEHHUE,
COBMECTHYIO pabOTy U MOKYIIKH.

MOMOIIIBIO TPE0Opa30BaHMUIA;

HaOMIONaTh W AaHAJM3UPOBATH CBSI3b MEXKIY KOPHSAMHU U
K03 puIMEeHTaMH KBaJAPaTHOTO ypaBHEHUS;

dopmynupoBarh TeopeMy Buera, a Takke oOpaTHyto Teopemy,
NPUMEHSTH 3TH TEOPEMBI JIJIsl pEIICHUS 3a/1a4;

pemarb TEKCTOBblE 3aJayd  ajredpandyeckuMm CcrocoOoMm:
NEPEeXOUTh OT CIOBECHOW (POPMYIMPOBKH YCIOBHS 33a4d K
anreOpandeckoi MOJIENI MyTEM COCTABIICHHS yPaBHEHHUS;
pelaTh COCTaBICHHOE YpaBHEHNE;

UHTEPIIPETUPOBATH PE3YIIbTAT;

3HAaKOMUTBCS C UCTOPUEH pa3BUTHUS aareOpHl.

YpaBHeHust
HEpPaBCHCTBA.
Hepasenctaa. (18 u.)

YUucnoBble HEpaBEHCTBA U HMX  CBOMCTBA.

OObeMHEHHE W TEPECeYCHHE  YHMCIIOBBIX
MHOKECTB. YucnoBble MIPOMEKYTKH.
OObeMHEHHE W TEPECeYCHHE  YHCIIOBBIX

MPOMEKYTKOB. HEPABEHCTBO C OJTHOMIEPEMEHHOM.
JIuHeiiHble HEpaBEHCTBA C OJHOM NMEPEMEHHOU U
ux pemeHre. CUCTEMBbl TUHEHHBIX HEPABEHCTB C
OJIHOW MEpEeMEHHOU U ux pemienue. M3o0paxkeHue
peuleHus TMHEMHOr0 HEPABEHCTBA U X CUCTEM Ha
YHCIIOBOM MPSIMOM.

dbopmynpoBaTh CBOIiCTBa YHCIIOBBIX HEPaBEHCTB
WUTIOCTPUPOBATh MX HA KOOPAWHATHOW NPSMOM, JTOKA3bIBATH
anreOpanvecKu;

JIOKa3bIBaTh HEPABEHCTBA HA OCHOBE OTPEACICHUS YUCIOBOT(
HEPaBCHCTBA,

NPUMEHSTh CBOMCTBA HEPABCHCTB B XOJI€ PEIICHUS 3a/1a4; B TOM
YHCIIe JJIs1 OLICHKH 3HAYCHUS BRIPAKCHUS;

OOBSICHATh, YTO SIBIISICTCS PEHICHUEM HEPaBEHCTBA C OJHOY
NIEPEMEHHOM M YTO 3HAYUT PEIIUTh HEPABEHCTBO;

pemiaTh JIMHCWHBICE HEPABEHCTBA C OJHOW TIEPEMECHHOM
n300pakaTh pelICHUE HEPABCHCTBA HA YHCIIOBOM MPSIMOA;
NPUMEHSTH [P PEIICHUH HEPABEHCTB CBOMCTBA HEPABEHCTB;
peliaTh CUCTEMbl JIMHEHHBIX HEPABEHCTB, M300pakaTh




pelIeHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOU MIPSAMOM;
pelaTh JBOMHBIC HEPABEHCTBA.

Uucna ¥ BBIYKMCICHUS.
[TpubmmkEHHOE 3HAYCHHE
BEJIMYMHBL. (24.)

[IpnbnmxEéHHOE 3HAYEHUE BEIMYUHBI, TOUYHOCTb
npubmkenusa. Oxkpyriaenue uucen. Ilpukunka u
OLIEHKA pe3yIbTaToOB BBIYHCIICHU.

[TorpemHnocTs
MPUOTMKEHHUS.

0O0BSACHATH NOHATHS IPUOIMKEHHOE 3HAUEHHUE U €r0 TOYHOCTb;
UCTIOJIb30BATh Pa3HbIe (POPMBI 3aITUCH MPUOIMKECHHBIX 3HAYCHHIA]

AQHAIN3UPOBATh U JEJaTh BBIBOJBI O TOYHOCTHU IMPHUOIMKEHUS
JICMCTBUTEIILHOTO YUCIIA [IPU PELICHUH 3a]1a4;

BBIYHCIIATH a6COJ'II-OTHy1-O N OTHOCHUTCIIBHYIO TIIOTPCITHOCTH

NpUOIKEHNUS,
OKpYIVIATh JIEUCTBUTENBHBIE YHUCIA, BBIIOIHATh INPUKUIAKY
pe3ynbpTara 3HAYEHUI

BBIPAKEHUM.

BI)I‘{I/ICHGHI/Iﬁ, OLCHKY YHCJIOBBIX

Yuciaa u
Crenelnb C
IIOKa3aTeJIEM.

(10 4.)

BBLIYMCIIEHUS
LETBIM

Crenenp ¢ nensiM nokazareneM. CranpapTHas
3amuch unciaa. PazMepsl 00BEKTOB OKPYXKAIOIIETO
Mupa (0T 3JIEMEHTAPHBIX YaCTHI] 0 KOCMUYECKUX
00BEKTOR), IUINTENLHOCTh MIPOIIECCOB B
okpyxatomeM Mupe. CBONCTBA CTETICHH C 1EIbIM
ITOKAa3aTeJIEM.

(bOopMyITUPOBATh OIPEJICIICHUE CTEIICHH C IEIBIM TTOKa3aTeIeM;
HAXOJWTh 3HAYCHUS BBIPAKCHHM, COMCPIKANIUX CTEIECHBC IICITBIM
OTPHUIATEIIEHBIM ITOKa3aTelIeM;
MPEJICTABIIATh 3aIUCh OOJIBIINX W MaJIbIX YUCENl B CTaHJIaPTHOM
BHJIE;
CpaBHHMBATh YKCJIA U BEJIMYMHBI, 3aIIMCAHHBIC C UCIIOJIb30BaHUEM
crenenu 10;
UCII0JIb30BaTh 3allMCh YHCEI B CTAaHJAPTHOM BHJIEC I
BBIPOKEHHUS pa3MepoOB OOBEKTOB, JIUTCIBHOCTH IPOIECCOB H
OKpYKaIoIIeM MUPE;

dopMynHMpoBaTh, 3alMCHIBaTh B CHMBOJHYECKOW (opme o
WTIOCTPUPOBATh MpPHMEpPAaMU CBOMCTBA CTENEHU C IIENBIM
MOKAa3aTelIeM;

NPUMEHSTh CBOMCTBA CTEMEHH sl MpeoOpa3oBaHUs




BBIPAKEHUI, COAepKAILUX CTEIIEHU C LIEJIbIM I10Ka3aTelIeEM;
BBIIIOJIHATH JIEHCTBUS C YMCIIAMU, 3alIUCAaHHBIMU B CTaHJApPTHOM
BUJIE (YMHOKEHUE, JIEIIEHNUE, BO3BECHUEB CTEIIEHB).

OyHKIUU. OcHoBHbIE
MHOHSITHSL. YwucaoBeie

byukiuu. (7 4.)

[lonsTue GbyHKINH. ObnacTb
OTIPENICNIEHUI U  MHOKECTBO 3HaYCHU
¢yaknun.  CrocoObl 3afaHus (QyHKIUI.
I'padux pynxiun. CaoiicTBa hyHKIINH,
UX 0TOOpa’keHne Ha rpaduke.

Urtenne u moctpoeHwe TpadukoB QyHKIIHIA.
[Ipumepsr rpaduxoB (QyHKIHMI, OTpa’karoIUX
peasibHble Mpolecchl. (YHKIIMH, OMUCHIBAIOLIHIE
MPSIMYIO U 0OpaTHYIO PONOPIHOHATbHbIE
3aBHCHUMOCTH, HX TPa(UKH. (yHKIHHY=X,

y=x%, y= x, y=k/x, y=[x|.

OIIEPUPOBATH MTOHATUSMH: GyHKLMS, o0nacTb
ompeneneHus (yHKIHUU, 00JaCTh 3HAYCHUH (YHKIINH,
3HauEHUE apryMeHTa, 3HaueHUue QyHKLNN;

BBIYMCIIATH 3HaUEHUS QYHKUIMM, 3aJaHHBIX popMyaamMu(pu
HE0OX0IUMOCTH UCTI0Ib30BaTh KAJIBKYJISATOD);

COCTaBJIATH TAOIMIIBI 3HAYEHU N DYHKIUY;
CTPOUTH 0 TOYKaM rpapuku GpyHKIu (OrpaHUUYEHHO);

OIHCHIBATh CBOIICTBA byHKIIUN Ha
rpadu9IecKoTO MPEACTABICHHS;

OCHOBE eé

OIIUCBLIBATD CBOMCTBA

AJIEMEHTapHBIX GYHKIININ:
y=kx+b, y=x*, y=x°, y= x, y=k/x, y=|x[;

HaxoJIUTh C TIOMOINIbI0 Tpaduka (YHKIHH 3HAYCHHE

OJIHOW M3 pacCMAaTPHBAEMBIX BEJIHYUH 110 3HAYCHHUIOAPYTOH
(TpuOIN3HUTENBHO);

B HECJOXHBIX CIy4asX BbIpaXaTh (HOPMYIOH 3aBHCHMOCTH
MEX]Ty BETMYMHAMU;

pacrio3HaBaTh BBl U3y4aeMbIX (DYHKIHA,
CXEMATHYECKH IIOJIOKEHUE Ha KOOPJMHATHOU

rpaduxoB (yHKIUE BHAA:

COIIOCTAaBJIATH
IIJIOCKOCTH

y=kx+b, y=x2, y=x, y= X, y=k/x, y=|x| c
COOTBETCTBYMOIIEH (HOPMYIOi;

HCII0IL30BaTh (GYHKIIHOHATBHYIO TEPMHUHOJIOTHIO H
CUMBOJIHKY;

HCCIEN0BATh MIPUMEPBI rpadukos, OTpaXKAOIIUX







peanbHbIC IPOLECCHI U SIBJIICHUS;

MIPUBOJIUTh MIPUMEPHI MPOLECCOB U SBJICHUH C
3aJaHHBIMHM CBOMCTBAMM;

3HAKOMUTBCSI ~ C IIOHATUEM  HENPEPBIBHOMN byHKINY;
paccMmaTpuBaTh IPUMEPBI KYCOYHO 33AaHHBIX PYHKLINT;

IToBTOpEHUE
o6o6menwue. (5 4.)

[ToBTOpEHUE OCHOBHBIX MOHATUHN "
METOJ0OB  KypcoB 7, 8 u 9 kiaccos,
0000111eHIE 3HAHUT.

BbIOMpaTh, NMPUMEHSTh, OLIEHWBATh CIOCOObI CPaBHEHUS YUCEI
BBIYUCIICHUH, npeoOpa3oBaHuit BBIPDQ)KCHUM,  pEIICHMS]
YpaBHEHUU;
OCYHIECTBJIAATh  CaMOKOHTPOJIb  BBINOJHSAEMBIX JCUCTBUH U
CaMOTIPOBEPKY pe3yjbTaTa BBIYMCIEHUH, NpeoOpa3oBaHUil)
MIOCTPOCHN;
pemaTh 3a/1a41 U3 peaIbHON JKU3HU, IPUMEHSATh MaTEMaTU4YECKHUE
3HAHMA U1 pEHIeHUs 3a/1a4 W3 IPYTrUuX NPEeIMETOB;
pemath TEKCTOBbIE 3a/ayl, CpPaBHHBATh, BHIOMPATH CIIOCOOH]
pEILICHNs 3aJa4H.

10

KJI1acC

(2 yaca B Hees10, Beero 68 yacon)

Ha3Banue pa3jaena
(TeMbl)
Kypca (41cJI0 4acoB)

OcHoOBHOE coaepxxaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4aK0IIHUXCS

IToBTOopenue. (3 4.)

Pemienne ypaBHeHU 1 HEPABEHCTB.
[IpeoOpa3oBanue BhIpaXKEHUH, COAEPKAIIUX
CTEINEHb C LEJbIM IT0Ka3aTEIEM.

AKTYAJIIM3UPOBATH UMCIOIIHUECS 3HAHUA 1 YMCHU A ]

BBIIIOJIHATH TPCHUPOBOYHBIC 3adaHusd,
KOPPECKTUPOBATH CBOU 3HAHUS U YMCHU,

OTBCYATb Ha HTOI'OBBIC BOIIPOCHI U OLCHHUBATHL CBOU
JOCTHIKCHHUA.

AnreOpanyeckue
BBIPAXKECHUSI.

KBanpatsblii TpéxuneH. Paznoxenue
KBaJPaTHOI'O TPEXWICHA HA MHOKUTEIIN.

® Pacro3HaBaTh KBaJpaTHbIN TPEXUIICH, HAXOAUTh KOPHU
KBaJJPaTHOTO TPEXUJICHA, YCTAaHABIUBATH BO3MOKHOCTH




KBanparthbiii Tpéxuiie. (3

q.)

€T0 PA3JIOKCHUSA HA MHOKUTCIIN

packiaabIBaTh HA MHOXKUTEIM KBAIPATHBIM TPEXUIIEH C
HEOTPULIATEIIbHBIM JUCKPUMUHAHTOM;

MPUMEHSATH Pa3JIOKECHUE KBAAPATHOTO TPEXWICHA JIS
npeoOpazoBaHus PATMOHAIBHBIX BHIPAKCHUI.

OyHKIUU.
KBagparnunas
bynkims (8 u.)

KBagparnunas GyHKLMS, e€ rpapuku
cBoiicTBa. [lapaOoia, KOOpAMHATHI BEPLUINHBI
napaloJibl, 0Cb CAMMETPUH NapadOJIbl.
CrenenHble QyHKIUU C HATYpaIbHBIMU
rokasaresnsiMu 2 U 3, ux rpaduku 1 CBOMCTBA.
I'padmueckoe perienne ypaBHEeHUH.

® AQHAIM3UPOBATL U IIPUMEHITH CBOMCTBa N3Y4YCHHBIX (bYHKI_II/Iﬁ

pacrno3HaBaTh KBaJIpaTUYHYIO (PYHKIIHIO 10 GOpMYyIIE;
HCCIIEIOBATh M OMUCHIBATh CBOMCTBA QYyHKIMH y=ax* nipu a >0
npu a < 0 u pyHkumit y=ax2+n u y=a(x-m)2;

CTPOUTh U M300pakaTb CXEMaTUYECKH I'paUKu KBaJApaTHUHbBIY
dyHKImiA, 3a7aHEBIX QOPMYyNIAMH BHIA y=ax2, y=ax>+N, y=a(x-
m)?, y=a(x-M)>+n ¢ TTOMOIIBIO MAOTOHOB MAPaGOIIHL;

BBIABJISITH U 0000maTh 0COOEHHOCTH Trpaduka KBaJAPATUIHOM
GyHKIMM Y = ax2 + bx + ¢;

OTPENeNATh KOOPAMHATHI BEpPLIMHBI apabojibl, OCh €6
CUMMETPHH, HallpaBJIEHUE BETBEH;

cTpouTh rpaduk GyHKIUH, 3a7aHHON (HOpMyIoii Buia Y

=ax2 + bx +¢;

IPUBOAUTH IPUMEPBI KBAAPATUUHBIX 3aBUCUMOCTEN U3 PEabHOM
XKU3HU, (PU3HUKU, TEOMETPHUH;

pacno3HaBaTh QyHKIHUIO y=ax>;

OOBSCHATH PACHOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduka;

UCIIOJIb30BATh (byHKIMOHATBHO-TpapHUECcKue
IpEeCTaBICHUS U1 PELICHUs U UCCIIEIOBAHUS YPaBHEHUH;

I UX IIOCTPOCHUA.




YpaBHeHust JluneitHoe ypaBHeHue. PemieHue ypaBHEHH, | @ ONpEENATh CTENEHb LEJI0r0 YPABHEHMS;
HEpPAaBEHCTBA. _ | ceomdmpxes K JIMHEHHBIM. KBagpatnoe | o PaCIIO3HABATH LiEMIBIE U POGHBIE yPABHEHHS;
YpaBHeHust C omHOW | ypaBHeHME. PelieHue ypaBHEHUI, CBOASIIUXCS K .
. ® peuarh JIMHEMHBIE W KBAJApaTHbIE YPaBHEHUSA, YpPaBHEHMHS
nepeMeHHoH. (8 u.) KBaJpPaTHBIM. bukBangparHbie YpaBHEHMUSL. .
. - CBOJSIIITMECS K HUM, MpOCTEHIIHE JpOOHOPAMOHAIBHBI]
[Ipumepsl pemieHus: ypaBHEHHH TpeThed W .
4eTBEPTOM CTEIeHEN pa3noKEeHUuEM Ha ’ . .
® pelaTh YpaBHEHUSI TPEThEW M YETBEPTOM CTEIEHU CIOMOILBI)
MHOKHUTEIH. Pemienne
N pa3l0KEHUsI HAa MHOXUTEIW W BBEICHHUS BCIOMOTATEJbHBIX
JTPOOHOPAIIMOHATIEHBIX ypaBHEHUH. .
nepeMeHHbIX (METO/1 3aMEHBI IIEPEMEHHOM ), B YaCTHOCTH PEIIaTH
Pemenue TEKCTOBBIX 3a1a4
OMKBa/JpaTHBIC YPAaBHECHHS;
anreOpandeckuM METOIOM.
® pemath JAPOOHO-pAIMOHATBHBIE YPABHEHHUS, CBOJS HX KIICJIBIM
YPaBHEHUSIM C TOCJIEAYIONIECH TPOBEPKON KOPHEH;
® HaxO0JUTh 00JACTh AOMYCTUMBIX 3HAUCHHUI IEPEMEHHOWB APOOHO
pallMOHAIBHOM yYpPaBHEHWH, COTJIACOBBIBATh KOPHU YpaBHEHHUS (
OJ13;
® [pejyiaraTh BO3MOXHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3aj1ad
00CcyXJaTh UX U pelIaTh TEKCTOBBIE 3a7ja4l pa3HbIMH CIIOco0aMu
® 3HAKOMHUTHCS C HCTOPHUEN PA3BUTHS MAaTEMATUKH.
YpaBHeHus u | KBajgpaTHble HEPABEHCTBA H MX PCIICHUE. ® YuTaTh, 3aIl1CHIBATD, IIOHUMATh, HHTEPIPETUPOBATH
HEpaBCHCTBA. Pewenue HECPABCHCTB METOIOM HEPABEHCTBA; UCIOJIb30BATH CUMBOJIUKY UTEPMUHOJIOTUIO;
Ksanpatubie HHTCPBATIOB. ® BLIIOJIHAT npeoOpa3oBaHus HEPABEHCTB,
HepaseHcTsa. (6 4.) UCIOJB30BaTh JUIA IpeoOpa3oBaHHs CBOWMCTBA  YKCJIOBBIY
HEPaBEHCTB;
® pacro3HaBaTh JMHEHHBIE U KBAJPATHbIC HEPABEHCTBA;
° UCTIONB3Ys TpaduyecKud

peumiaTth KBAaAPATHBIC HCEPABCHCTBA,
MMPEACTABJICHU,




peliaTh KBaapaTHbIC HEPABEHCTBA M HEPABEHCTBA 00JIEEBBICOKOM
CTENEHU METOI0M MHTEPBAJIOB;

peiatb CHUCTCMbI HCPABCHCTB, BKIIIOYAIOMIUX KBAaAPATHOQ
HEPaBEHCTBO;

OCBavMBaThb U MNPUMCHATHL HCPABCHCTBA IPU PCIICHUUPA3JINYIHBIY
3aaad, B TOM YHUCJIC
MPAKTUKOOPUCHTHUPOBAHHBIX.

YpaBHeHust u
HEPaBEHCTBA.
Cuctemsr ypaBHeHwui. (6

q.)

VYpaBHeHHE C ABYMs NEPEMEHHBIMU U €TI0
rpaduk. Cucrema IByX JIMHEWHBIX ypaBHEHUH ¢
JBYMsI NIEpPEMEHHbIMU M €€ perieHue. PemieHue
CUCTEM [IByX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHOEe, a Jpyroe — BTOPOM CTEMEHH.
I'padmueckas UHTEpIIpeTaLNs CUCTEMBI
YpaBHEHUN C JByMs IEepeMEHHbIMH. PemieHue
TEKCTOBBIX 33J1a4 AJIre0pandecKUMCIIOCOO0M.

OCBaWBaTh M TNPHUMEHSATh MPUEMBI PEHICHUS CHUCTEMBI
NBYX JIMHEWHBIX YPaBHEHUN C IBYMsI MEPEMEHHBIMU U CHCTEMB]
JIBYX ypaBHEHUW, B KOTOPBIX OJIHO YpaBHEHHUE HE SBJISETCH
JTIMHEHWHBIM;

WCIIOJIh30BaTh (PYHKIIMOHAIBHOTPAPUIECKUE TTPEACTABICHUS
TUTST perieHus U HCCIICIOBAHUS
YpPaBHEHUH U CUCTEM;

aHAIM3UPOBATh TEKCTHl 3a7ay, pelaTh UX alreOpanyecKuM
croco0OM: MEepPexXOUTh OT CIOBECHOU (OPMYIUPOBKH YCIIOBHS
3a[a4d K anreOpanyeckoil Moieiau MyTEM COCTABJICHUSI CUCTEMB]
YpaBHEHUH; peliaTh COCTaBJICHHYIO CHCTEMY ypaBHEHUM
UHTEPIPETUPOBATH PE3YIbTAT;

3HAKOMUTHCS C UCTOpUEH Pa3BUTHUSI MATEMaTUKU

YpaBHeHus u
HEpaBEHCTBA.

HepaBencTBa ¢ nByms
nepeMeHHbIME (2 4.)

I'padmyeckas uHTepmpeTanysi HEpPaBEHCTB U
CUCTEM HEPaBEHCTB C JIByMsI [IEPEMEHHBIMH.

HMCTb IMPCACTABJICHUC 00 I/I306pa)KeHI/II/I Ha KOOpI[I/IHaTHOﬁ
IIIOCKOCTH  MHOXXCCTBa peH_IeHI/Iﬁ HEpaBCHCTBA C [IBYMSH
MNEPEMECHHBIMU C ITIOMOIIBIO IMTPUMEPOB HA 'OTOBLIX PUCYHKAX.

Hucnosslie
nocenoBarebHOCTH. (20

9.)

[ToHsiTHE YMCIOBOM MOCIEA0BATEIHHOCTH.
3anmanue MOCIIEI0BATEIHLHOCTH
peKyppeHTHOH popmynoit u hopMynoi
N —ro uneHa. ApupmMerndeckas u

® OCBauBaTh U MNPUMCHATb HWHIACKCHBIC O603Ha‘leHI/I}I,

CTPOUTH PCYUCBLIC BBICKA3bIBaAHU S C HUCIIOJIB30BaHHUECM
TCPMHUHOJIOTHUH, CBSI3aHHOM C MOHSATHEM noCIaca0BaTCIBHOCTH,




reoMeTpuYeckas Tmporpeccu. (opMynsl nro
qjieHa apu(PMETHUECKOH ¥ TeOMETPUUYECKOM
IIPOTPECCUM, CYMMBI II€PBBIX N  HYICHOB.
N3o0paxkenne 4IEHOB  apuU(PMETHUYECKOH |
F€OMETPUYECKOM  IPOTrpeccCui  TOYKAMM  HA
KOOPJAMHATHOMN TUIOCKOCTH.

JIuHeinbIi u
9KCMOHEHIMAIBHBIN pocT. CI0KHBIE TPOLIEHTHI.

aHAJIN3UPOBATH bopmymy nro qJieHa
NOCTICIOBATEIbHOCTH WJIM  PEKYppeHTHYI0  Qopmyny u
BBIYMCIISATh WIEHbl IOCIEA0BATEIbHOCTEH, 3aJaHHBIX STUMU
dopmynamuy;

yCTaHaBJIUBATh 3aKOHOMEPHOCTh B IIOCTPOCHHUH
IIOCJIEI0BATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB;

pacno3HaBaThb  apU(PMETHYECKYI0 M T'€OMETPUYECKYIO
IIPOrPECCUU MPU Pa3HBIX CIIOCO0aX 3aJaHus;

pemath 3aJayd C UCHOJb30BaHUEM (OpPMYT Nro wieHa
apu@MeTHUYeCKOl U T'e€OMETPUYECKON MpOrpeccui, CyMMBbI
NEPBBIX N YJICHOB;

n300pakaTb WIEHbl IMOCIEA0BAaTEIbHOCTH TOYKAMU Ha
KOOPJAMHATHOMN TJIOCKOCTH (OTPaHUYECHHO);

paccMaTpuBaTh MPUMEPHI MPOLECCOB U SIBJICHUN U3 pPEaTbHOU
KU3HU, WJUTIOCTPUPYIOUINE H3MEHEHHE B apupMeTHUYeCKOn
MIPOrPECCUH, B TEOMETPUUYECKON MTPOrPECCUH;

pemath 3a/1a4y, CBSI3aHHbIE c YU CJIOBBIMU
MIOCJIEIOBATEILHOCTAMU, B TOM YHCIIE 33Ja4d W3 PEATbHOU
JKW3HU;

pemaTh 3aa4y Ha CJI0KHBIE IPOLIEHTHI, B TOM YUCIIE 33a4U U3
peallbHOM MPAKTUKH (C UCTIOIB30BAHUEM KalIbKYJISATOPA);
3HAKOMUTBCS C UCTOPUEH PAa3BUTHUS MATEMATUKU.

[ToBTOpEHuUE,
000011IeHHE,

CHCTEMaTU3aIUS
3Hanuil. (12 4.)

Yucna ¥ BEIYUCIICHUS (3aHI/ICL, CpaBHCHHC,
JIENCTBUSA C ACHCTBUTEIBHBIMU qucjiaMu,
YuCJI0Bas npsamas; IMPOLICHTHI,
OTHOIICHNA,

IMpoIropuuun; OKpYTJICHUC,

ONICpUpPOBATH INOHATHUAMU: MHOXCCTBO,
MMOAMHOKECTBO, OII€pallu HA/l MHOKECTBAMU;,
HCIIOJIB30BaTh Fpaq)I/I‘IGCKOC MMpEaACTaBJIICHUC

MHOJKCECTB I OIMMCAaHUA pCaJIbHBIX MPOLIECCOB U




npUOJIMKCHHUE, OLICHKA; PEIICHUE TEKCTOBBIX
3a/1a4 apuhMETHICCKUM CIIOCOO0M).

SIBIICHHIA, TP PELICHUH 33]a4 U3 APYIHX YUeOHBIX IPEIMETOB;
aKTyaJIM3UpOBaTh TEPMHUHOJIOTUI0O U OCHOBHBIE JIEHCTBUS,
CBA3aHHBIE C YMCIAMHU: HATypaJbHOE YHCIO, IPOCTOE U
COCTaBHOE 4MCJIa, JEJIMMOCTbh HATypaJIbHBIX YHMCEJl, IPU3HAKU
JEJIMMOCTH, 1IEeJI0€ YUCIIO, MOJY/b YWcCia, OOBIKHOBEHHas U
JeCSITUYHAs npobu, CTaH/AapTHBIN BUJ qucia,
apuMeTHyecKuil KBaJlpaTHbIN KOPEHb;

BBINIOJIHATh JACUCTBUSA, CPaBHUBATh M YHOPSAJOYMBATH YUCIHA,
NPEJCTaBIATh YUCIIa HAa KOOPJIMHATHOM MPAMOM, OKPYIJISTh
YHUCIIA;

BBINIOJIHATH IPUKUJIKY U OLIEHKY pe3y/bTaTa BHIYMCICHUM;
peliaTh TEKCTOBBIE 3aJa4l apU(PMETHUECKUM CIIOCOO0M;
peliaTh MpaKkTHUYeCKHUe 3a/1a4M, coAepKallie IPOLEeHTHI, 101,
YacTH, BBIPAKAIOLIUME 3aBHCUMOCTH: CKOPOCTb—BpEMS—
paccTosiHue, 1ieHa

—KOJUYECTBO — CTOUMOCTh, 00hEM pPabOTBI — BpeMsl —
MPOU3BOIUTENBHOCTD TPY/IA;

pa3dupath peagbHble KU3HEHHbIE CUTYaAIlMH, (OPMYIUPOBATH
UX Ha S3bIKe MaTeMaTHKH, HaXOAWTh pelIeHHe, MPUMEHSS
MaTeMaTHYeCKUH armapar, UHTEPIPETUPOBATh pe3yJIbTaT.

AnreOpanueckue BBIPKCHHUS
(mpeoOpa3oBaHue areOpandeckux
BBIPQKCHUH, JOTYCTUMBIE 3HAYCHUS).

ONEepUPOBATh TOHATHSMU: CTENEHb C LEJIbIM IOKa3aTeseM,
apu(MeTHYeCKUl ~ KBaJpaTHBI  KOpEHb,  MHOTOYJIEH,
anreOpanyeckas ApoOb, TOXJECTBO;

BBIMIOJIHATG ~ OCHOBHBIE  JICHCTBHS:  BBITIOJHATH




pacuétel 1o ¢opmynam, mpeoOpa3oBBIBATH IETbIe, JAPOOHO-
paorOHAJIBHBIC BBIPAXKCHUA KW BBIPAXKCHHA C KOPHSIMH,
peaM30BBIBATh PA3NIOKEHUE MHOTOWICHA HA MHOXHUTEIH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (POPMYIT pa3HOCTH KBAJIPaTOB H
KBaJpaTta CyMMBI ¥ pa3HOCTH;

HaXOJMUTh JOMYCTUMBbIE 3HAUEHUS NEPEMEHHBIX JJIs JPOOHO-
palMOHAIBHBIX BEIPDAKEHUM, KOPHEN.

VYpaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMBI
(MeToBl pelieHusl, peleHue 3a/1a4 Ipyu MOMOIIH
YpaBHEHUHN U CUCTEM YpaBHEHUI)

OINEpUPOBATh TMOHATUSAMH: YPABHEHHE, KOPEHb
YpaBHEHMS, CTENEHb YpPAaBHEHUs, JHUHEHHOE HEPABEHCTBO,
KBaJ[paTHOE€ HEPABEHCTBO, CHCTEMa YypaBHEHW, CHCTEMa
HEPaBEHCTB, PaBHOCUJILHBICTIPEOOPA30BAHNS,
aKTyaJIN3UpPOBATH OCHOBHBIE METOJbl PEIICHHUS YpPAaBHEHUU,
HEPABEHCTB U UX CUCTEM;

pemaTh TEKCTOBBIE 3a]a4H aJIreOpandecKuM CIIOCOOOM.

OyHkur  (MOCTPOSHHUE, CBOWMCTBA HM3YYECHHBIX
GbyHKIU; rpadguyecKoepenieHre ypaBHEHUH U X
CUCTEM).

OIIepUPOBATh MOHATHAMU: (YHKIHA, rpaduK QYHKIHH, HYIN
(GYHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YyObIBaHMS, HauOoiblIee W  HaUMEHBIIEEe
3Ha4YCHUsI PYHKIUH;

aHaJIM3UPOBATh, CPABHUBATH, OIHCHIBATH CBOICTBA (DYHKIIMH,
CTPOUTH UX Tpaduky;

OIepupoBaTh HOHATHSAMHU: npsimast
HPOTIOPIIOHAIBHOCTD, oOparHas
OPONOPLUHUOHATIBHOCTD, JIMHEHHAs (GYHKIUS, KBaJpaTHYHAas
¢byHk1us, napabosa, runepOoa;

UCMOJb30BaTh TpaQUKHU IS ONpPENeNCHUs] CBOICTB,




IIPOLIECCOB U 3aBUCUMOCTEH, JUIsl pelIeHUs 3a1a4y U3ApYTrUx
y4eOHBIX NIPEIMETOB U pEaIbHOM JKU3HH;

MOJIEIUPOBATh C IOMOULIpI0  TrpaMKOB  peajbHbIC
IIPOLIECCHI U SIBJICHMUSI;

BBIpaXXaTh bopmynamu 3aBUCUMOCTHU MEXKITY
BEJINYNHAMH.




YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

1. MakaperueB FO. H. AnreOpa, 7 ki1.: yueOHUK 111 0O1ieoOpa3oBaTeiabHbIX opranu3ammii / FO. H.
Makapsrues, H. I'. Munmiok, K. U. Hemikos, C. b. CyBopoBsa; oz penakuueit C. A. TenskoBckoro.
— M.: IIpocBemenue, 2015.

2. MakapserueB FO. H. Anre6pa, 8 KiI.: yueOHMK 11 001eoOpasoBaTelibHbIX opranu3anuii / FO. H.
Makapsrues, H. I'. Munmiok, K. U. Hemmkos, C. b. CyBopoBa; non peaaxiueit C. A. TensikoBCKOTO.
— M.: IIpocBemenue, 2015.

3. MakapsrueB 1O. H. Anrebpa, 9 ki.: yueOHuk 115t oOrieoOpa3zoBarenbHbIX opranuzammii / FO. H.
Makapsrues, H. I'. Munmiok, K. U. Hemmikos, C. b. CyBopoBsa; nox penakuueit C. A. TenskoBckoro.
— M.: IIpocsemenue, 2015.

4. 3BaBuu JI. . AnreOpa, 7 xi1.: nunakruueckue matepuanst / JI. Y. 3BaBuy, JI. B. Ky3nenosa, C. b.
CyBopoBa. — M.: IIpocsemenue, 2015.

5. Koxos B. . Anre6pa, 8 ki.: munaktuyeckue marepuaisi / B. U. XXoxos, 10. H. Makapsrues, H.
I'. Mungtok. — M.: IIpocsemenue, 2015.

6. MakapserueB 0. H. Anrebpa, 9 xi.: mumaktuueckue marepuansl / FO. H. Maxkapsrues, H. T.
Munmrok, JI. b. KpaitneBa. — M.: IIpocsemnune, 2015

7. I1. EpmoBa, B.B. I'omo6opoapko «CamMocToATebHBIE U KOHTPOJIBHBIE PA0OTHI TI0 anredpe yist 7
knacca» -M.: Mnekca,- 2015

8. I1. Epmosa, B.B. I'ono6opoasko «CaMocTosiTeIbHBIE M KOHTPOJIbHBIE PabOTHI TIO anredpe s 8
knacca» -M.: Mnekca,- 2015

9. I1. Epmoga, B.B. I'omo6opoapko «CamMocCTOATENbHBIE U KOHTPOJBHBIE PaOOTHI MO anredpe s
knacca» -M.: Mnekca,- 2015

TEXHUYECKHUE CPEJCTBA OBYYEHWUSA mynsmumeoutinviii Komniekc, uHmMepaKmueHas
0ocKa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI M PECYPCbl CETH
HMHTEPHET

1. www.ege.edu.ru Ananutuyeckue oTuéThl. Pesympratel EI'D. ®enepanbHblii HHCTUTYT
MeJaroruyeckux Hu3MepeHuii; MunucrepctBo obpa3oBanus U Hayku PO, denepanbHas
ciyx0a 1o Hag30py B cepe oOpazoBanus u Hayku. (2015—2018 rr.).

2. Sl uay Ha ypok MareMartuku (MeToauyeckue paspabotrku). — Pexum pocryma:
www.festival.1september.ru

3. YpoKH, KOHCTIEKTHI. — Pexxum goctyma: Www.pedsovet.ru

COTI'JTACOBAHO COI''TACOBAHO:

[IpoToxoun 3acenanus MO EMI] 3amecTuTenb aupekropa no YP
I'BOY mkonsl-untepuara Ne3

Ot «30» aBrycra 2023 roaa Nel

PykoBoaurens MO

E.Il. Kanyruna

JLIL. IIpouenko

«30» aBrycra 2023 rona


http://www.pedsovet.ru/
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