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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o anre6pe Ha ypoBHE OCHOBHOT'O OOILEro 00pa3oBaHMs COCTABICHA HA OCHO-
Be TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOW MPOTpaMMbl OCHOBHOTO
obmiero odpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a takxke padbouelt mporpaMMbl BOCITUTA-
HUS TITKOJTBL.

Anrebpa sBIISIETCS OJIHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHMS: OHA
o0ecrieunBaeT U3yuyeHHe IPYTuxX JTUCLMILINH, KaK €CTECTBEHHO-HAyYHOI0, TAK U T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS MPOJIOJDKEHUsI 00pa30BaHUs U B TIOBCEAHEBHOM KHU3HH.
Pa3Butue y 00ydaronuxcsi Hay4HbIX NPEACTaBIECHUI O MPOUCX0XKICHUH U CYIIHOCTH ajireOpau-
YecKHX aOCTpakiuii, coco0e OTpakKeHHs MaTeMaTHYeCKOW HAyKOH SIBIEHHI M TpOLECCOB B
IpUpojie ¥ O0IIEeCTBE, POJIM MATEMATUYECKOIO MOJIEJIMPOBAHUS B HAYYHOM IO3HAHUM U B IIPaK-
THKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI M KaYeCTB MBIIUICHHS, HEO0XO-
JTUMBIX AJIs allaliTallud B COBPEMEHHOM II(ppoBoM ob1ecTBe. M3yuenue aaredpel o0ecrieunBaet
pa3BUTHE YMEHHUS HAOIIOAaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTH
MBILUIEHUS], CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOM JIEHCTBHSA M BBIBOJBI, (hop-
MyJIHpOBaTh yTBepkAceHUsA. OcBOeHHE Kypca anredpbl 00ecleYrBaeT pPa3BUTHE JOTMYECKOTO
MBILUIEHUS] OOY4YalOIIMXCS: OHU MCIOJB3YIOT AECIYKTUBHBIE M WHAYKTHBHBIE paCCyXIEHUS,
000011IeHre ¥ KOHKpETH3aInIo, abcTparupoBanre u aHanoruro. O0ydenue anredpe npeanonara-
€T 3HAYUTENIbHBIH 00BEM CAMOCTOSTENBHON AESATENbHOCTH O0YUaroIIUXCsl, TO3TOMY CaMOCTOS-
TEJIFHOE PEIICHHE 3a1a4 SIBIIICTCS peasn3aliell AeITeIbHOCTHOTO MPUHITUIA 00ydeHHUS .

B ctpykType mporpammsl yueOHOTo Kypca «Anredpa» s OCHOBHOTO 001ero oopaso-
BaHUS OCHOBHOE MECTO 3aHMMAIOT COACP)KATEIbHO-METOAMYECKUE JIMHUM: «HuCla U BBIYHCIIE-
HUSY, «Alredpandeckue BbIpaKEHUs», « YpaBHEHHUsI M HEepaBeHCTBay, «DyHkuuny. Kaxnas u3
3THX COJICPIKATEIIbHO-METOAMYECKUX JIMHUHA Pa3BUBACTCS HA MPOTHKCHUH TPEX JIET M3YYCHUS
Kypca, B3aUMOJAEHCTBYs ¢ APYrMMHU €ro JUHUAMH. B Xozne nzyuenus yaeOHOro kypca odydaro-
IIMMCSI TIPUXOJUTCS JIOTHIECKH PacCy’KAaTh, UCTIONB30BaTh TEOPETUKO-MHOKECTBECHHBIHN SI3BIK.
B cBs31 ¢ 3TUM B porpamMmy y4eOHOro Kypca «Anredpay» BKIIIOYEHBI HEKOTOPbIE OCHOBBI JIOTH-
KH, TIPEJICTABJICHHBIE BO BCEX OCHOBHBIX Pa3/ielax MaTEeMaTHYeCKOTO 0Opa30BaHUS U CIIOCOO-
CTBYIOIINE OBJIAJICHUIO O0YYaIOLIMMHCS OCHOB YHMBEPCAJIBHOI'O MaTeMaTH4ecKoro sizpika. Co-
Jep>KaTeIbHON M CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpay sBISETCS €ro HHTe-
I'PUPOBaHHBII XapakTep.

Copepxanue 1uHUU «Hucna v BBIYUCIECHUS» CIIY>)KUT OCHOBOM ISl AaJIbHEHIIETO U3yue-
HUSI MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO y OOY4alOIIMXCs JIOTHYECKOTO MBIIUICHUsS, POpMHU-
POBAaHUIO YMEHHUs I0JIb30BAThCS AJITOPUTMAMM, a TAK)KE MPUOOPETEHUIO NMPAKTHUYECKUX HaBbl-
KOB, HEOOXOJIMMBIX JIJIsl IOBCEAHEBHOM JKU3HU. Pa3BuTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHO-
ro obmiero o6pa3oBaHus CBSA3aHO C PAIIMOHAIBLHBIMU U UPPAMOHATBHBIMH YUCIaMH, (HOPMUPO-
BaHUEM NPEACTABICHUHN O IEHCTBUTEIBHOM YHCIE. 3aBEPLICHUE OCBOCHUS YUCIOBOW JTUHUU OT-
HECEHO K cpefHeMy 0011eMy 00pa3oBaHUIo.

Coneprkanue AByX ajreOpanveckux JUHUN — «AJredpandeckue BhIpaKEHUs» U «Ypas-
HEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHHUIO Y OOYUAIOIIUXCS MAaTEMAaTHYECKOTO arl-
napara, HeoOXOAMMOTO Ul PEIICHHs 33]a4 MaTeMaTHKH, CMEXHBIX MPEJAMETOB U MPAKTHUKO-
OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHEe OCHOBHOTO 001Iero oOpa3oBaHHs Y4YEOHBIM MaTepual
TPYNIIUPYETCS BOKPYT PAllMOHAIBHBIX BBIpKEHUH. Anredpa 1eMOHCTpUPYET 3HaUCHHE MaTeMa-
TUKHU KaK fA3bIKa I [MOCTPOCHMSI MaTEMATUYECKUX MOJENeH, OMUCAHUS MPOLIECCOB U SIBICHUM
peansHOro Mupa. B 3amaun oOyueHust anredpe BXOIAT TaKKe JajbHEWIIee pa3BUTHE aJIrOpUT-
MHYECKOTO MBIIIJIEHUs, HEOOXOAUMOro, B YaCTHOCTH, Ul OCBOEHHUS Kypca MH(OPMATHKH, U
OBJIaJICHUE HaBBIKAMU JEIYKTUBHBIX paccyxkaeHuil. [IpeoOpa3oBaHne cUMBOIBHBIX (OPM cCIIO-
COOCTBYET Pa3BUTHUIO BOOOpPaXEHHUs, CIIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne (pyHKIMOHATBHO-TpAQUUECKON JHMHAM HAILEJICHO Ha IMOJydeHHe o0ydvaro-
IIMMHUCS 3HaHUM O QYHKIUSAX Kak BaKHeHIIed mMareMaTHYeCKOW MOJENIM JJs ONUCaHMUA U HC-
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CJIeIOBaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUN B MPUPOJIE U oO1mecTBe. M3yuenne matepua-
Ja cIoco0CTBYET Pa3BUTHIO Y O0YUAIONIUXCS YMEHHSI HCIIOIh30BATh PA3JIMIHBIC BBIPA3HTEIIHHBIC
cpeacTtBa A3blka MATCMATUKH — CJIIOBCCHBIC, CHUMBOJIMYCCKUC, Fpa(l)I/II-ICCKI/IC, BHOCHUT BKJIaJd B
(dhopMUpOBaHUE MTPEICTABICHUHN O pOJIM MAaTEMATHKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7-9 kiaccax u3ydaetcsi y4eOHBIH Kypc «Anredpay, KOTO-
PBIN BKITFOYAET CIICAYIONINE OCHOBHBIC pa3Jieiibl cojepxkanus: «Unucaa U BEIYUCICHUSN», «ANTe0-
pauvecKue BBIpAKEHUs», «Y paBHEHUS U HEPABEHCTBa», « DyHKIIUNY.

Ha u3ydenue yuebHOro Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kimacce — 102 gaca
(3 gaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B
HEJIETTIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U I€CATUUHBIE, IEPEX0 OT OJHON (hOPMBI 3amucH Apodeil K apy-
roii. IloHsaTHEe panMoOHAJIBHOIO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPAL0YMBAHNE PALIMOHAIBHBIX YH-
cesl. ApudpmeTnyeckue IEHCTBHS C palMOHAJbHBIMU 4YMCIaMu. PelieHue 3agauy U3 peaabHON
MIPaKTUKU Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpeJesIeHHe, TpeoOpa3oBaHue BbIpAXKEHUI Ha
OCHOBE OIpeJIeNICHus, 3auch Oonblux yucen. [IponeHTsl, 3auch NpoLEeHTOB B BUE ApoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIE 3aJaul HA MPOLEHTHI, PELICHUE 3a]ad U3 peaybHOoMN
MIPaKTHKH.

IIpuMeHeHne NpU3HAKOB IE€IUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPaJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsIMasi U 0OpaTHAs MPONOPLIMOHAIBHOCTH.

AnreOpanyeckue BbIPaKeHU

IlepemeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXKECHUS C IEPEMEHHOM. J[oImycTHMBbIE 3HA4YECHUS
nepeMeHHbIX. [IpeacTaBneHune 3aBUCUMOCTH MEXy BeIMUYMHAMH B BUae (Gopmyibl. Beruncie-
Hus 1o ¢popmynam. [IpeoOpazoBaHne OYKBEHHBIX BBIPAKEHHUH, TOKIECTBEHHO pPaBHbBIE BbIpaiKe-
HUS, IPaBUIIa PeoOpa30BaHUs CyMM U MPOU3BEJICHUM, MpaBHiia PaCKPBITHs CKOOOK U MpUBE/Ie-
HUS IOJIOOHBIX CIaraeMbiXx.

CBoJCTBa CTENIEHU C HATYpaJbHBIM [10KA3aTEIIEM.

OpnHownieHsl 1 MHOrOuIeHbl. CteneHb MHOrowieHa. CiloxeHue, BBIMUTaHUE, YMHOKEHUE
MHOIro41€HOB. POPMYIbl COKPAILEHHOIO YMHOKEHHMs: KBaJApaT CyMMbl U KBaJIpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKHATEIH.

YpaBHeHHd U HEPABEHCTBA

VYpaBHEeHME, KOPEHb YpaBHEHUS, [IpaBUiIa IPeoOpa30BaHUsl YpaBHEHMsI, PABHOCUIBHOCTb
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJIHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO ypaBHEHHUS, pe-
LIEHME JIMHEWHBIX ypaBHeHUH. COCTaBIEHUE ypaBHEHUN 110 YCIIOBUIO 3a1auu. Pemenue texkcro-
BBIX 33/1a4 C IIOMOIIBIO0 YPABHEHUM.

JluneliHoe ypaBHEHHE C IBYyMs MEPEMEHHBIMHU U ero rpaduk. Cucrema IBYX JTUHEHHBIX
YpaBHEHHUH C JABYMs HepeMeHHbIMH. PelieHne cucreM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
IIpumepsl pelieHns TEKCTOBBIX 3a1a4 ¢ IIOMOIIBI CUCTEM YPaBHEHUM.

DyHKUUHA

Koopaunara Touku Ha npssMoi. YuciioBbie IpoMexKyTKH. PaccTosgHue Mexny AByms TO4Y-
KaMU KOOPJIMHATHOM MPSIMOM.

[IpsiMmoyronbHas cuctemMa KoopAauHaT, ocu Ox u Oy. Abcuucca ¥ opArHATa TOYKH Ha KO-
opaMHaTHOM miiockocTH. Ilpumepsl rpadukos, 3agaHHbIX (opmynaMu. UrteHue rpaukos pe-
anbHBIX 3aBUcHMOcTed. [lonstue ¢pynkuuu. I'paduk ¢pynkuun. CoiictBa QyHkuunii. Jlnnernas



¢ynkuus, e€ rpaduk. ['paduk pynkuuu y = [x|. I'paduueckoe penieHre TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciia v BbIYMCTICHUS

KBanpatHsbiit kopeHb u3 uncina. [lonarue 00 upparmoHanbHoM uucie. JlecaTuaHble npu-
OnvKeHHs] MppalroHaibHbIX yucesn. CBolcTBa apu@METHUECKUX KBaJpAaTHBIX KOpPHEW U HUX
IpUMEHEHHE K MpeoOpa30BaHMIO YHCIOBBIX BBIPAKEHHH W BBIYUCICHUSIM. JlelicTBUTENbHBIE
YHCIIa.

Crenens ¢ 1enpIM MoKasarenaeM U e€ cBoiicTBa. CTaHgapTHas 3allyCh YHUCIA.

AJiredpanvecKkue BbIPaKeHUs

KBanparHblii TpEXUIIEH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckast 1poos. OCHOBHOE CBOMCTBO anredOpandeckoit npodu. CinoxxeHue, BhIYM-
TaHHe, YMHOXKEHUE, JIeJIeHne anredpanyeckux ApoOeit. PannoHanbHble BRIpaKEHHUS  UX MTPEe0d-
pa3zoBaHue.

YpaBHeHUs M HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (popMyna KOpHeW KBajapaTHOro ypasBHeHus. Teopema Buera.
Pemenne ypaBHEHUWH, CBOASIIMXCA K JUHEWHBIM M KBajapaTtHbIM. [Ipocteiimme npoOHO-
palUOHAaIbHBIC YPaBHEHUS.

I'padmueckas uHTEpHIpETAIUsl YpaBHEHUH C JBYMS TIEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YPaBHEHUHN C AByMs IepeMEeHHbIMH. [IpuMepbl pelleHus CUCTEM HEJIMHEHWHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Permienue TeKCcTOBBIX 3aa4 aJIreOpanyeckiumM CrocoooMm.

UucnoBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHOM. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA ¢ OAHOM NepeMeHHON. CHUCTEMBl TMHENHBIX HEpa-
BEHCTB C OJTHOM MTEPEMEHHOM.

DOyHKIUHA

[Nonsitre ¢pynkumu. OOIaCTh ONpeNeNeHus] 1 MHOXKECTBO 3HaueHuH (QyHKunu. CriocoOs!
3aaHus QyHKIMHA.

I'paduk ¢ynkuun. Yrenue cBoiicTB (yHkuuu no e€ rpaduky. IIpumepsr rpadpukon
(GyHKIUH, OTpa)XaroIUX peajabHbIe MPOLECCHI.

OyHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, UX
rpaukn. Pyrxuun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe pelreHne ypaBHCHHI i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucaa v BbIYUCTICHUSA

PanyionasbHble uncia, HppanoHalbHbIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JICCSITUYHbIC
npodu. MHOXECTBO ACHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YHCIAa KaK OECKOHEYHbBIE ecs-
THU4YHBIE IpoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JE€HCTBUTENBHBIX
4yyucel U KOOPAUHATHOU NPSMOM.

CpaBHEHHE [EHCTBUTEIBHBIX YHCEN, apu(METUYECKHE IEHCTBUS C JICHUCTBUTECIHHBIMU
YUCJIAMH.

Pa3zMepsl 00BEKTOB OKPYKAIOILIETO MUPA, AJTUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM MU-
pe.

[TpubnmxEéHHOE 3HAYEHHE BEJIMYMHBL, TOYHOCTh NpUOMKeHUsA. OKpyIJIeHHe Yucell.
IIpukuaka 1 OLIEHKA Pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUs1 M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOASAIIMXCA K KBaJpaTHbIM. bukBaapar-
HOE ypaBHEHMeE. lIpuMephl peleHns ypaBHEHUI TPETbel U YETBEPTOU CTEIIEHEMN pa3iIOKEHUEM
Ha MHOKUTEIIN.



Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PerieHne TeKCTOBBIX 3adau anredpanue-
CKHMM METOJIOM.

VYpaBHeHHE € ABYMS IEpEMEHHbIMH U ero rpaduk. Perienue cucrtem OBYX JMHEHHBIX
YpaBHEHUH C IBYMs IEpEeMEHHBIMU. PelieHne cuctem ABYX ypaBHEHUM, OJIHO M3 KOTOPBIX JIH-
HeiltHoe, a ipyroe — BTopoii crenenu. ['paduueckas MHTEpIIpeTaisl CHCTEMBl YPaBHEHUH C JIBY-
Ms [IEpEMEHHBIMHU.

Perenue TeKCTOBBIX 3a7a4 aJre0panyeckKiuM Crocooom.

YucnoBble HEPABEHCTBA U MX CBOMCTBA.

PeleHne IMHEVHBIX HEPABEHCTB ¢ OJJHOM IIEpEMEHHON. PellleHne cuctemM JIMHENHbIX He-
PaBEHCTB ¢ OHOU nepeMeHHoU. KBaapaTHble HepaBeHCTBa. | paduueckas nHTEpIpeTanys Hepa-
BEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DyHKUUHA

KBanpatnunas ¢ynknus, e€ rpaduk u cBoiicta. [lapaGona, KOOpAMHATHI BEPIIHHEI 1a-
paboJbl, OCb CUMMETPUU TTApaOOIBL.

Ipaduxn dyskmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| , # ux cBoiicTsa.

YucJioBbIE N10CJI€10BATEIbHOCTH U IIPOrPecCHH

IToHATHE YNCIOBOM MOCIIEIOBATEILHOCTH. 3aJaHUE MTOCIIEA0BATEIbHOCTU PEKYPPEHTHOMN
dhopmynoit u popmMyIoi n-ro deHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmynsl #-ro wieHa apudmeTHye-
CKOM U T€OMETPUYECKON MTPOTPECCHI, CYMMBI IEPBBIX # YJIEHOB.

N300paxeHue 4ieHOB apu(METHIECKON U T€OMETPUUECKON MTPOrpeccuii TOUKaMH Ha KO-
OpJMHATHOM TIOCKOCTU. JIMHEHHBIN U SKCIOHEHIMANIbHBIN pocT. CI0KHbBIE TPOLIEHTHI.

IIVTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pPe3yJbTaThl OCBOCHHS IPOTPaMMBbl y4eOHOTO Kypca «Anredpay Xapakre-
pPU3YIOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUIICKOW MaTeMaTHKH, LIEeH-
HOCTHBIM OTHOIICHUEM K JIOCTIKCHHSM POCCHACKAX MaTEeMAaTUKOB U POCCUHCKOW MaTeMaTHye-
CKOM IIKOJIBI, K UCIIOJIb30BAHUIO ATUX JTIOCTUKEHUH B IPYTUX HAayKax M MPUKIAAHBIX cepax;

2) rpaskIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00SI3aHHOCTEW IpaXk1aHuHA U pean3alliy ero Mpas, Mpej-
CTaBJICHHEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH,
IpoIelyp I'PaXkIaHCKOro O0IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CyXKe-
HUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPHUMEHEHHUEM JTOCTIDKCHUH HAYKH, 0CO-
3HaHUEM BAKHOCTH MOPATbHO-ITHUECKUX MPUHIUIIOB B I€ATEIBHOCTU YUEHOTO;

3) TpyZ10BO€e BOCIIUTAHHE:

YCTaHOBKOW Ha aKTHBHOE y4acTHE B PEIICHUH MPAKTHUYECKUX 3a/7a4 MaTeMaTHUeCKOU
HAINpaBJICHHOCTH, OCO3HAaHHEM Ba)KHOCTH MAaTEMaTH4ecKOro 0Opa3oBaHMs HA MPOTSKEHUU BCEH
KHU3HM JJIs1 YCTIEITHON NMpodeccnoHaIbHON AesITeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHIA,
OCO3HAHHBIM BHIOOPOM M MOCTPOEHHEM HHAMBUAYAJIBHOH TPAaeKTOPHUU 0Opa3oBaHUS M KHU3HEH-
HBIX IJJAHOB C YUETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTMYECKOE BOCTIUTAHUE:

CMOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCHPUATHIO MATEeMAaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pACCyX/ICHUH, YMEHHIO BUAETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 O3HAHMSL:



OpHEHTAIMel B JESITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUHBIX HpEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YelIOBEKa, IPUPOJbI U 00IIeCTBa, TOHUMAaHUEM MaTeMa-
THYECKOM HAayKH Kak cepbl 4elOBeUeCKON JesTeIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUUMOCTHU
JUTSL pa3BUTHS LIMBHJIM3ALIMY, OBJIAJIEHUEM SI3bIKOM MAaT€MAaTHKH M MaTeMaTU4YEeCKOW KYJIbTypoi
KaK CpPEICTBOM MMO3HAHUS MMPA, OBJIAJEHUEM IIPOCTENIINMU HABBIKAMH MCCIIEJOBATEIBCKON J1e-
ATEJIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, (POPMHUPOBAHNE KYJbTYPbI 310POBbS M 3MOIHOHAJIb-
HOr0 0J1aronoJyYHusi:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbs, BEJlE-
HUS 3I0POBOT0 0o0Opa3a >KM3HU (3JI0pPOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU M OT-
JIbIXa, peryispHast (pusmueckas aKTHUBHOCTB), C(HOPMUPOBAHHOCTHIO HABBIKa peQIIeKCUu, MpH-
3HaHHMEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) 3K0JI0THYecKOoe BOCTIMTAHHE:

OpHUEHTAIlMEH Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHHWM NI pelieHus 3ajad B 00JacTu
COXPAHHOCTH OKpY’KaIOLIEH cpeibl, TIAHUPOBAHUS MOCTYNKOB M OLEHKUM UX BO3MOXKHBIX IO-
CJIEJICTBUH AJIs OKpYKAIOIIeH cpeiibl, 0CO3HAHUEM TI00abHOTO XapaKkTepa SKOJIOTHUECKHUX Mpo-
O51eM | IyTel UX pelieHus;

8) ajanTanus K U3MEHSAIOIMMCS YCJIOBHSM COUMAJBLHOM ¥ MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIETEeHTHOCTH 4Yepe3 MPaKTHUYECKYIO JESITebHOCTh, B TOM YUCJIE YMEHHE YUUTHCS Y APYTUX
JFO/IeH, MPUOOpETaTh B COBMECTHOU JESATEIHHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIHH U3
OTIBITA IPYTHX;

HEOOXOMMOCTHIO B (POPMHUPOBAHNN HOBBIX 3HAHHH, B TOM YUCIe (POPMYIUPOBATh UJIEH,
MOHATHSA, TUTIOTE3bl 00 00BEKTAX U SABICHUSX, B TOM YUCIIE paHEe HEM3BECTHBIX, OCO3HABATH JIe-
(GuIUTH COOCTBEHHBIX 3HAHUHA U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYa-
LIMIO0 KaK BbI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIE PELLICHUS U IEUCTBUSA,
(hopMyIMpOBAThH U OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS

Ba3zoBble Jloruyeckue geiicTBus:

o BBIABIISITh M XapaKTepU30BaTh CYIIECTBCHHbIC PU3HAKA MAaTEMAaTUYECKUX O0OBEK-
TOB, TIOHATUHN, OTHOIICHUH MEXKIY MOHATHUAMHU, (POPMYIUPOBATH OMPECICHUs MOHATUH, ycTa-
HaBJIMBATh CYLIECTBEHHBIN MPHU3HAK KJIacCU(UKALMU, OCHOBAHUS [l OOOOIICHHS M CPAaBHEHHUS,
KpUTEPUHU IPOBOIUMOI0 aHAIIN3A,

o BOCIPUHUMATh, (OPMYJINPOBATh U MPEOOPa30BBIBATH CY)KIEHUS: YTBEPIUTENb-
HBIE ¥ OTpUIIATEJIbHbIC, AMHUYHbIC, YACTHBIC U O0IIHE, YCIOBHBIC;
° BBIABIIATE MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTUBOpPEYUS B

(akTax, TaHHBIX, HAOJIIONEHUAX U YTBEPKICHUAX, NPEASIaraTb KPUTEPUH JJIsl BBISIBICHUS 3aKO-
HOMEPHOCTEH U IIPOTUBOPEYMHIA;

o JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NCIYKTUBHBIX U UHIYKTHB-
HBIX YMO3AaKJIFOUEHHM, YMO3AaKIIOYEHUH 110 AaHAJIOTUH;
. pa3bupaTh JOKa3aTelbCTBA MAaTEMaTHMYECKHX YTBEPXAECHUH (IpsMble U OT Mpo-

TI/IBHOFO), HpOBO)II/ITI) CaMOCTOATCIBbHO HECIIOKHBIC JOKA3aTCJIIbCTBA MATECMATHYCCKUX (1)aKTOB,
BBICTpanWBaTh ApryMEHTAIUIO, MPUBOAUTH TPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COO-
CTBEHHBIE PACCYKIACHUS;

° BBIOMpaTh CIIOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOASIIUN ¢ yYETOM CaMOCTOSITENIbHO BBIICNICHHBIX KPUTEPU-
€B).

ba3oBble uccieaoBaTebCKue 1eCTBUS:



. UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUSA, (OPMY-
JUPOBATh BOMPOCHI, (PUKCUPYIOIIHE IPOTUBOPEYHE, IPOOIEMY, CAMOCTOSATEILHO YCTAaHABIMBATh
HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

° MPOBOJUTH MO CaMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECIIOXKHBIM AKCIEpH-
MEHT, HEOOJIBIIIOE MCCIICIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXIY COOOIA;

° CaMOCTOSITENILHO (hOPMYIUPOBATH 000OIIEHUS U BBIBOABI 110 PE3yNIbTaTaM MPOBE-
NEHHOTO HAOJIOJCHUS, MCCIICOBAHMS, OICHUBATH JOCTOBEPHOCTH IMOJIYYCHHBIX PE3YJIbTATOB,
BBIBOZOB M 000OIIIEHHI;

. MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEATOIO-
JKCHHA O €r0 Pa3sBUTHUU B HOBBIX YCJIOBUAX.

Pab6ora ¢ undopmanmeii:

o BBISBIISITH HEJJOCTATOYHOCTH M M30BITOYHOCTh WH(POPMAIINH, TaHHBIX, HEOOXOIU-
MBIX JUISl pEIICHUS 3a/1a4H;

o BBIOMpATh, aHAJTM3UPOBATh, CHCTEMAaTH3MPOBAaTh U MHTEPIPETUPOBATh MH(OpMa-
[IUIO PA3JIMYHBIX BUJOB U (POPM IIPEICTABICHHS,

o BBIOMpaTh (OpMY HpeAcTaBiIeHUS WHPOPMAIMK U WUIIOCTPHUPOBATH peLIacMble
3a7ja4y CXeMaMH, JuarpaMMaMu, HHOHM rpaMKoi U X KOMOWHAIMAMY,

o OLIEHUBATh HAAEKHOCTh WHPOPMALIMU TI0 KPUTEPHUAM, TMPEATOKEHHBIM YIUTEIEM

WM c(HOPMYITMPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE yUeOHbIe 1eiiCTBHS:

. BOCIIPHHUMATh U (DOPMYIUPOBATH CYXKIIEHHUS B COOTBETCTBHH C YCIOBUSIMH U Lie-
JISIMU OOILICHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U ITUCHhMEHHBIX
TCKCTaX, JaBaTb MOSACHCHHUA IO XOAY pCIICHUA 3aga4l, KOMMCHTUPOBATH HOJ'Iy‘ICHHI)II\/'I PE3YIIib-
TaT;

. B XOJIc OOCYXKIICHHUS 3aJIaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAeMOW TEMBI, IPO-
6JICMBI, peHlaeMOfI 3aJa4u, BbICKA3bIBATh UJACH, HALICIICHHBIC HA ITOUCK PCIICHUS, COIIOCTABIIATH
CBOM CYXKJICHHS C CY)KICHHUSIMH JIPYTUX YYACTHHKOB TUAJIOra, OOHAPY)KUBATh PA3IMYNE U CXOJ-
CTBO MO3MIIUH, B KOPPEKTHOH (hopme (HOPMYITUPOBATH Pa3HOTIIACHS, CBOH BO3PAKEHHUS;

o IPE/ICTAaBIATh PE3YIbTaThl PEIICHHS 3a/1a4, IKCIIEPUMEHTA, HCCIICAOBaHMUs, IPO-
€KTa, CAMOCTOSTEIIBHO BHIOMPATh ()OPMAT BBICTYIUICHHUS C Y4ETOM 3aja4 MPE3CHTAIMA U OCO-
OCHHOCTEH ayIUTOPHH;

° MOHUMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW U MHANBUAYaTbHON pado-
ThI IPY PEIICHUH YYEOHBIX MATEMATUYECKUX 3a]1ay;
) MPUHUMATh 1I€Jb COBMECTHOM AESATENbHOCTH, IJIAHUPOBATH OPraHU3al[UI0 COB-

MECTHOM padoThI, pacrpenessiTh BUIbl paboT, 10roBapuBaThCs, 00CYkK1aTh POLECC U PE3YJIbTAT
paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIO/ICH;

o y4acTBOBaTh B TPYMNNOBBIX (Gopmax paboTsl (00CyXIaeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BHIIOJIHITH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOM JICH-
CTBMSI C IPYTHMH YJICHAMU KOMaH/Ibl, OLIEHUBATh KAU€CTBO CBOET0 BKJIa/a B OOLIUII MPOJIYKT IO
KpUTEPHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe yHHMBepcaibHbIe y4eOHbIe AeiicTBUS

Camoopranusaums:

o CaMOCTOSITENIbHO COCTaBJIATH IUIaH, aITOPUTM PELIeHHs 3a1aud (MM ero 4acTb),
BBIOMpATh CHOCOO pelIeHus ¢ y4€TOM MMEIOLIUXCS PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEUICHUN C YUETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPO/Ib, JMOLIMOHAIbHBIA HHTEJVIEKT:

o BJIJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca W pe3yibTara pe-
IIEHWs MaTeMaTHYeCKOM 3aauu;



o IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]1a4H, BHO-
CUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllIEHHBIX OIIUOOK, BbI-
SIBJICHHBIX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBHUE PE3yJbTaTa AEATEIBHOCTH NOCTABIEHHON LIEJIN U yCJIO-
BUSM, OOBSCHATH NMPUYUHBI TOCTH)KEHUS WU HEJOCTH)KEHHUS 1IeJM, HAXOJUTh OIINOKY, /1aBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATHI

K koniy oOyueHuss B 7 kjaacce oOydyaroIIMUCs MOMYYUT CIEIYIOIIUE MPEIMETHBIE pe-
3yNbTATHI:

Yucaa v BBIYUCTICHUSA

BeinonHATh, coueTas yCTHbIE U MMCbMEHHbIE NPUEMBI, apru(pMeTHIeCcKue TeHCTBUA C pa-
LMOHAJILHBIMH YU CJIAMHU.

HaxonuTh 3HaueHMWs] 4YUCIIOBBIX BBIPAXKEHHUH, MPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI M
NpUEMBI BBIYUCIICHUS 3HAYCHHUH APOOHBIX BBIPAXKCHUH, COAEPIKAIIMX OOBIKHOBEHHBIC W JIECH-
TUYHBIC IPOOH.

[lepexoauTth OT 0HOM (HOPMBI 3aMKUCH YUCEN K IPYroi (MpeoOpa3oBhIBATH JAECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO Jecs-
THYHYIO IPOOB).

CpaBHUBaTh U yNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyryiTh yucia.

BBINOMHATE NPUKHUIKY U OLICHKY pe3yJbTaTa BBIYMCICHUH, OLICHKY 3HaYEHUM YMCIIOBBIX
BbIpaKCHUI. BBINOMHATE AEMCTBUS CO CTETIEHAMHU C HATYpaJbHBIMU [TOKA3aTEISIMHU.

IIpuMeHATh NPU3HAKU AEIUMOCTH, Pa3I0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemath mpakTHKO-OpUEHTUPOBAHHBIE 33]1a4M, CBS3aHHbBIE C OTHOLLIEHUEM BEJIUYHH, MPO-
MOPLUOHAIBHOCTBIO BEJIUYHH, IPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS 3a1ad C
y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AnreOpanyeckue BbIPaKeHU

Hcnonp3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATh €€ B MpoLiec-
Ce OCBOEHUS Y4eOHOro Marepuaa.

Haxoauts 3HaueHus: OyKBEeHHBIX BbIPAKEHUHN IPU 33JIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonusaTe npeoOpa3oBaHus LENOro BhIPAKEHHU B MHOTOUJICH NPUBEIEHUEM ITOA00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OJHOWIEHA HA MHOI'OWIEH U MHOIOYJI€HAa Ha MHOTOWIEH, IpHU-
MEHSATh (OPMYIIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyniecTBIATh pa3ioKEHUE MHOTOYJIEHOB HA MHOXHUTEIU C IOMOIIBI0 BBIHECEHMS 3a
CKOOKHM OOLIEro MHOMUTENS, TPYNIUPOBKH CIaraeMblX, IPUMEHEHHUs (OpMyJ COKpaI€HHOIro
YMHOXEHHUS.

ITpumensTs npeoOpa3oBaHusl MHOTOYIEHOB JUISl PELICHUs Pa3IMYHbIX 3a/a4 U3 MaTeMa-
TUKH, CMEKHBIX IIPEIMETOB, U3 pEabHON IPAKTUKH.

Hcmonp30BaTh CBOMCTBA CTENIEHEH C HATYpaJIbHBIMU MMOKA3aTEISIMHU JIJIs1 TpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHus1 1 HepaBeHCTBa

Pemiate JiMHEVHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NPUMEHs IPaBUIIa IIEpPEeXona OT
HCXOJHOTO YPaBHEHMs K PaBHOCWJIBHOMY eMy. 1IpoBepATh, ABIIAETCA JIM YUCIO KOPHEM YpaBHE-
HUS.

[TpumensTs rpaduueckre METObI TP PELIEHUHN JINHEHHBIX YPABHEHNUH U UX CUCTEM.

[TonGupate npuMepsl nap YMCeN, SIBISIFOIIMXCS PELICHUEM JIMHEHHOIO YPaBHEHHUSI C ABY-
M3 IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOH TUIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHUS C ABYMSI ITEpEeMeH-
HBIMH, NOJIB3YSICh IPaUKOM, IPUBOAUTE IPUMEPHI PELLICHHS YPaBHEHHUS.



Pemate cucTemsbl ABYX JTMHEHWHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU, B TOM YHCIIE Tpa-
¢buyecku.

CocraBnsATh M peuiaTh JUHEHHOE YpPaBHEHHME WIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBHIO 33J]a4M, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M NOJYYECHHBIH pe-
3yJbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOMN MPSIMON TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM KOOPAMHA-
TaM, Jy4H, OTPE3KH, HHTEPBaJIbl, 3aMUCHIBATh YHCIOBBIE MPOMEXKYTKH Ha anreOpanueckoM s3bl-
Ke€.

OtMmeuaTh B KOOPJIMHATHOM INTIOCKOCTH TOYKH IO 33JaHHBIM KOOPJHMHATAM, CTPOUTH I'pa-
¢uku muHeHbIX GyHKUnH. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh ¢ TOMOUIbIO (PYHKIMI U3BECTHBIE 3aBUCHUMOCTH MEXAY BEIIMYMHAMH: CKO-
pOCTh, BpeMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM
paboTHL.

HaxonuTs 3HaueHne (QyHKIMU IO 3HAYEHUIO e€ apryMeHTa.

[Tonumats rpaduueckuii cmoco0 MmpencTaBieHUs U aHaTu3a UH(OPMalUU, U3BIEKATh U
MHTEPIPETHPOBATH MHPOPMALIUIO U3 TPAPHUKOB pPeaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiiacce oOyyaromuiicss moayduT CIAEAYIONINE MPEeIMETHBIE pe-
3yJIbTaThI:

Yuciia 1 BbIYUCICHUSA

Hcrnonb30BaTh HadaJIbHBIE NPEACTABICHHUS O MHOKECTBE JEHCTBHUTENIBHBIX YHUCEN JUIS
CpaBHEHHMSI, OKPYTJICHUS U BBIYMCICHUH, H300pakaTh NEeHCTBUTENbHBIC YMCIa TOYKAMHU Ha KOOp-
JWHATHOW MPSIMOM.

[IpumeHATs TOHATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh KBaJpPaTHHIC
KOPHHM, UCIIOJIB3YS IIPU HEOOXOIUMOCTH KaJIbKYJISITOP, BHIIOJIHATH IPe0Opa30BaHus BRIPAKECHUH,
co/iepKalIuX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anucu OOJBIIMX U MAJbIX YHCEN C IIOMOILBIO JECATUYHBIX Ipo0el U cTe-
neneit yucna 10.

Auredpanyeckue BbIPaKeHHU s

[IpuMeHATh MOHSATHE CTETICHH C LENBIM MOKa3aTelleM, BBIMOIHITh MpeoOpa3oBaHUsI BbI-
paXXEHUH, COIepKAIIMX CTEIIEHHU C LEJIbIM [T0Ka3aTEIEM.

BBINOTHATE TOXKIIECTBEHHBIE MPEOOPa30BaHUs PAIMOHANBHBIX BHIPAXXCHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKuMU IpoOsiMU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumenaTs npeoOpazoBaHus BbIPAKEHUHN ISl PEIICHUS] pa3IMYHbIX 33/1a4 U3 MaTeMaTH-
KM, CMEXXHBIX MIPEIMETOB, U3 PEATbHOUN MPAKTUKHU.

YpaBHeHUs1 M HEPABEHCTBA

Pemate nuHeliHble, KBaJApaTHBIE YPAaBHEHUS U PAallMOHATIbHBIE YPABHEHHUSI, CBOASIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBOAXTE MpOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YUCIIE C
MpUMEHEHHEM TpaduyecKuX Mpe/cTaBiIeHul (yCTaHaBIMBAaTh, UMEET JIM YPAaBHEHUE WM CHCTE-
Ma ypaBHEHUI pELIeHMs], €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTs OT ciioBecHOW (HOPMYIUPOBKH 3a7a4yH K €€ anreOpandeckoid MOJAENHU C TI0-
MOILBIO COCTABJIEHUS YPABHEHUS WM CUCTEMBI YPABHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4yl [TOJIy4eHHBIN PE3YNIbTAT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PELIATh JIMHEHHBIE
HEpaBEHCTBA C OJJHOM MEePEMEHHON U UX CHUCTEMBI, 1aBaTh rpauuecKyro UIUTIOCTPAIIMI0 MHOXKE-
CTBa PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA



[TonumaTh ¥ UCTONB30BATh (DYHKIIMOHAJIBHBIE MOHATHUS M SI3bIK (TEPMUHBI, CUMBOJIHYE-
CKHEe 00O3HAYEHWs), ONpPENeNATh 3HaueHHe (DYHKIMHM MO 3HAYCHHIO apryMEHTa, OIpEeIeNsiTh
CBOMCTBa (PYHKIMH 110 €€ TpaduKy.

CrpouTts rpaduku 31eMeHTapHbIX PYHKINN BUA:

y=k/x, y=x2,y =x3,y = [x|, y = VX, ONIHCHIBATH CBOICTBA YHCIOBOH (DYHKIHH 110 €&
rpaduxky.

K koHiy oOyueHus B 9 kiacce oOydyaromUCs MOMYYUT CIIEIYIOIIUE MPEIMETHBIE pe-
3yJIBTaThI:

Yucaa v BbIYUCTCHUSA

CpaBHMBATh U yNOPAI0YUBATh PALIMOHATIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BeimmonusaTe apudmerndeckue 1eHCTBUS ¢ pallMOHANIBHBIMU YUCIIAMH, COYETasi YCTHBIC U
MUCbMEHHBIE IPUEMBI, BBITIOIHSATH BEIYMCIIEHUS C UPPALlMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HaueHUs CTENEHEH C IeTbIMU NIOKa3aTeIsIMU U KOPHEH, BEIYUCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAYKEHHH.

OKpyrysITh NEHCTBUTENBHBIE YHWCIIA, BBHIMOJHATh NPUKUIKY pE3yabTaTa BBIYHCICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUI.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHelHble M KBaJpaTHbIC YpaBHEHUs, ypaBHEHHUS, CBOAAIIMECS K HHUM, IpO-
cTeiimme poOHO-palliOHATIBHBIC YPAaBHEHHS.

Pemate cucremsbl ABYX JMHEHHBIX YpPaBHEHUH ¢ JBYMs NEPEMEHHBIMHM U CHCTEMBI ABYX
ypaBHEHHH, B KOTOPBIX OJTHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcTOBBIE 337aU aNreOpanvyeckuM CrocoOOM € MOMOIIbIO COCTAaBICHHS ypaB-
HEHUSI WM CUCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

[TpoBoauTH MpocTeiiine uccae0BaHus YPaBHEHUNA U CUCTEM YPaBHEHMH, B TOM YHCIIE C
MpUMEHEHHEM TpaQUUECKUX MpeICTaBICHUH (YCTaHABINBATh, UMEET JIH yPaBHEHHUE HIIM CHUCTE-
Ma ypaBHEHUI pelleHus], €CIM UMEET, TO CKOJIBbKO, U ITpoyee).

Pemrate nuHElHBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, M300paXkaTh peIIeHNE Hepa-
BEHCTB Ha YHCJIOBOM MPAMOIi, 3aIIMCHIBATh PEIIEHUE C TOMOILBIO CUMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINAE KBaJpaT-
HO€ HEPaBEHCTBO, M300pakaTh PEIIEHUE CHCTEMbl HEPABEHCTB HA YUCIOBOM MPSMOM, 3amuChI-
BaTh PEIICHUE C TOMOIIBIO0 CHMBOJIOB.

Mcnionb30BaTh HEPABEHCTBA MPU PEIICHUH Pa3IMYHbIX 33/1au.

DyHKUUHA

Pacnio3HaBath (yHKIMU M3ydeHHBIX BHJIOB. IloKa3bIBaTh cXeMaTHYECKH PACHOJIOKECHUE
Ha KOOPJMHATHOM MJIOCKOCTH TpadukoB GyHKuMA Buna: y = kx, y =kx + b, y = k/x, y = ax2 +
bx + ¢, y =x3, y =X, y = |x|, B 3aBUCHMOCTH OT 3Ha4eHHI KOIQDUIHEHTOB, OHCHIBATH CBOI-
cTBa (DYHKIIHIA.

Ctpouth U H300paXkaTb CXEMaTHUECKU TpaUKH KBAaIpAaTUUHBIX (YHKLUH, OMUCHIBATH
CBOMCTBA KBaJPAaTHUHbBIX (PYHKIHMH 1O UX Tpadukam.

Pacrnio3naBath kBajpaTu4yHyto QyHKIHIO 10 Gopmyiie, IPUBOAUTH MPUMEPHI KBapaTHU-
HBIX (DYHKITHI U3 peanbHOU KU3HH, (PU3NKH, TEOMETPHUH.

YucaoBble M0CIAe10BATEIbHOCTH H POTPeccuu

Pacrnio3HaBaTh apu(pMeTHUECKyI0 U T€OMETPUYECKYIO ITPOrPECCHH IPU pa3HbIX criocodax
3a/1aHusl.

BBINONHATE BBIMUCIEHUS C MCMOJIB30BaHUEM (DOpMyT n-ro wieHa apupMeTHYECKOH U
reOMETPUUECKON NIPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbI IOCIE0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON TNIOCKOCTH.

Pemrate 3a1a4n, CBsI3aHHBIE C YMCIOBBIMH MOCIEIOBATEILHOCTSIMH, B TOM YHCJIE 3a7a4u
U3 peaJbHOM KU3HU (C MCII0JIb30BaHUEM KaJIbKYJIATOPA, LU(POBBIX TEXHOIOTUIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIACC
N | Hanmenopanme | Komniectno 1acon DJIeKTpOHHBIE (HM(pPpOBHIE)
n/ | pasnesioB u TeM  Beer | Konrposbubl | IlpakThyeck 06pa3oll)3aTe.111)mtlle pzcypcm
I MpPoOrpaMmMbl 0 e padoThbI ue padboTbl
1 L{;ﬁ: I;:;E?C 25 1 bubmmorexa LOK
) https://m.edsoo.ru/7f415b90
HaJIbHBIC YHCIIA
5 Anrebpanyecku 27 1 bu6mmoreka [IOK
€ BBIPAKCHHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 i;oa(&?;;ll{mm " 24 1 bubmuorexa [JOK
’ https://m.edsoo.ru/7f415b90
DyHKIUU
5 [loBTOpEHME 1 6 1 bubnuorexa LIOK
000011IeH1E https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYE-
CTBO HACOB 11O 102 5 0
I[TPOTPAMME
8 KJIACC
Ne | Hanwenopanue | Koxiriecrso 1acos JaekTpoHHble (undpoBbIE)
n/ | pasnesioB u TeM | Beer | Konurpoabunl | IIpakTHueck o6pas OI; ATeNLHEIE ps cypent
N | NporpamMmsl 0 e padoThbI ue pabdoTbl
| |Themanmme- | uGmotexa LIOK
' https://m.edsoo.ru/7f417af8
paTHbIE KOPHU
Yucna v BbIYHUC-
) nenus. CTeneHb 7 bu6mmoreka [JOK
C LEJIBIM ITOKa- https://m.edsoo.ru/7f417af8
3arenem
Anrebpanyecku
3 € BBIPAKEHHUS. 5 1 bu6nuorexa [IOK
KBanpaThsiit https://m.edsoo.ru/7f417af8
TPEXWIEH
Anrebpanyecku
4 € BBIPAKEHHUS. 15 1 bu6nuorexa [IOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
JIpoOb
YpaBHeHus u
5 HEpaBEHCTBA. 15 1 bubnuorexa [IOK
KBangpatasie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HEpaBEHCTBA. 13 bu6mmoreka [IOK
Cucremsl ypaB- https://m.edsoo.ru/7f417af8
HEHUI
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

7 55 a;;eenl{clgf 12 1 bubamorera [IOK
P ’ https://m.edsoo.ru/7f417at8
HepasencrtBa
5 g’gggsgge 5 Bu6miorexa IIOK
https://m.edsoo.ru/7f417af8
MOHATUS
9 SI) YHKLHH. 9 bu6mmoreka [JOK
HCJIOBRIC https://m.edsoo.ru/7f417at8
byHKIIMN

10 [loBTOpeHue u 6 1 bu6muoreka [IOK
0000111IeHNE https://m.edsoo.ru/7f417af8

OBHIEE KOJIMYE-

CTBO HYACOB IIO 102 5 0

[TPOT'PAMME

9 KJIACC

Ne | Hammenosanue Koawecrso 4acos JaekTpoHHble (LndpoBbIE)

n/ | pasiesioB M TeM Bcer | Konrponbn | [pakTuueck o6pas 0[; ATeNLHEIC pzcyp e

n NnporpaMmmbl 0 ble padoThl | He padoThl
Yucaa 1 BEIYHCIIC- Bu6mmorexa [IOK

! aus. JleicTBuTes- ? https://m.edsoo.ru/7f419d08
HbIE YHCIIA
VYpaBHeHus U Hepa-

5 BEHCTBA. YpaBHE- 14 1 bu6mmoreka [JOK
HUS C OJTHOM mepe- https://m.edsoo.ru/7f419d08
MEHHOU
YpaBHeHUs U HEpa- Bubmorexa [IOK

3 BeHCTBa. (SHCTGMH 14 ! https://m.edsoo.ru/7f419d08
ypaBHEHUI

o | T Busorea 101

P ’ https://m.edsoo.ru/7f419d08
HepasencrtBa
but6mmoreka [IOK

> PyHKIpH 16 I https://m.edsoo.ru/7f419d08

6 ;IHCJJIT OBBLZT JILHOCT 15 1 Enbmiorexa HOK
HOC CAOBATCIBHOC https://m.edsoo.ru/7f419d08
[ToBTOpEHME,

7 00o001Ienue, 18 1 but6mmoreka [IOK
CUCTEMATH3ALUS https://m.edsoo.ru/7f419d08
3HAaHUU

OBHIEE KOJIMYE-

CTBO YACOB I1O 102 6 0

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLEC-
CA

CMoTpu nprIIOKEHUE K 00pa30oBaTEIbHOM MPOTPaMME OCHOBHOTO 0O0IIEero oOpa3oBaHUs
K pazgeny «YueOHO-meToamueckoe obOecmeueHue» «llepedeHb HEOOXOAMMBIX YUYECOHHKOB U
y4eOHBIX TTOCOOMI, UCIIONIb3yEeMBIX MPH peaju3aluu 00pa30oBaTeNIbHON MporpaMMbl OCHOBHOI'O
obmiero oopazoBanus Ha 2024-2025 yueOHBIN TOI.
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