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ApnanTupoBaHHas paboyas mporpamma 1o y4eOHOMy HpenMery «Anreopa»
(6a30BBIii ypoBeHb) (mpeameTHas oOmacth «Maremaruka unH(poOpMaTHkay) (manee
COOTBETCTBEHHO — IQporpaMma IO MarTeMaTUuKe, MareMaThkKa) BKJIOYAeT
MOSICHUTENBHYIO  3allMCKy, COJEpKaHHE OOy4YEeHHs, IUIAHUPYEMbIE PpPE3YJIbTaThl
OCBOEHUS IPOrPAMMBI [0 MAaTEMATHUKE.

[HOACHUTEJIBHA A 3AIIMCKA

AnantupoBanHas pabodas mporpaMma Mo anredpe A oOy4aromuxcsi C
3a/IepKKON Ticuxudeckoro pasputus (panee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus TMONArOTOBIEHa Ha ocHoBe DenepasbHOrO  roCygapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obOmiero oOpazoBanus (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 r. Ne 287) (mamee — ®I'OC 0O0O0O),
®denepanbHON aJaNTUPOBAHHONW 00pa30BaTeIbHOM MPOTPAMMBI OCHOBHOI'O OOIIEro
oOpa3oBaHus g OOYyYalOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanbHon
pabouell mporpaMMbl OCHOBHOTO OOHIEro 00pa3oBaHUs MO Y4YEeOHOMY MpPEIAMETY
«Anrebpay, denepaabHON MPOrpaMMbl BOCIIUTAHUS, C YUYETOM PACIpPEACIICHHBIX 10
KJlaccaM TPOBEpSieMbIX TpeOOBaHUM K pe3ylibTaTaM OCBOCHHUS AJanTHPOBAHHOM
OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUS IS
oOyuaromuxcs ¢ 3anepxxkoi ncuxudeckoro pazsutus MbOY COILL Ne 6.B paboueit
nporpaMMe y4YTeHBl WJed U ToJoxkeHus KoHIenmmuu pa3BUTHA MaTeMaTU4ecKOTro
oOpazoBaHnus B Poccuiickoit @enepanumu.

O0mas xapakTepucTUKA Yy4e0HOIr0 npeamera «Ajredopa»

VY4eOublil ipeaMeT «Anredpa» BXOIUT B MPeIMETHYIO o0nacTh «Maremarnka
n uHpopmatukay. OH CHOCOOCTBYET PAa3BUTHIO BBIUMCIUTENBHOW KYJIBTYpPHl H
JIOTUYECKOTO MBILUICHHS, (POPMUPOBAHHMIO YMEHHUS MOJIb30BaThCsl AITOPUTMAMU, a
TaKK€ NPUOOPETEHUIO TNMPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX B IOBCEAHEBHOU
#u3HU oOydaronuxcs ¢ 3I[IP. VYueOHbII npenMer pa3BUBAECT MBIILJICHUE,
MPOCTPAHCTBEHHOE BoOOpakeHHWe, (YHKIHOHAIBHYIO TPaMOTHOCTh, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH aHAJIU3UPOBaTh WMHOOPMAILINIO, MPEACTABICHHYIO B
pazTUYHBIX hopMax.

OOyuenue anreOpe MaéT BO3MOXHOCTHh pa3BuBarTh y oOyuatomuxcs c 3I1P
TOYHYIO, pallMOHaJbHYI0O U HH(OPMATHUBHYIO pedb, yMEHHE OTOMparTh Haumbosee
MOJXO/SIINE SI3bIKOBBIE, CUMBOJMYECKUE, Tpaduueckue CpeAcTBa Al BhIpaKECHUs
CYXJEHUI U HAIVITHOTO X MPEICTABICHHUS.

HeoO0XoqumbIM KOMITIOHEHTOM OOILEH KyIbTyphl B COBPEMEHHOM TOJKOBaHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS JEHCTBUTEIBLHOCTH,
IPEACTABICHUE O MPEAMETE U METOJaX MaTEMATUKH, UX OTIIMYUM OT METO0B JPYTUX



€CTECTBEHHBIX U T'yMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHsS] MaTeMaTUKU
JUISL pELUEHUs] HAayYHbIX W MPUKIAAHBIX 3a1a4. TakuM o0pa3oM, MaTreMaTHYeCKOe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B POpMHUpOBaHHE OOIIEH KYIBTYphl YEIOBEKA.

N3ydyenne anreOpbl TakkKe CHOCOOCTBYET OSCTETUYECKOMY BOCIHUTAHHIO
YEJI0BEKA, IOHUMAHUIO KPACOTHI U U3SIIIECTBA MATEMAaTUUYECKUX PACCYKICHUM.

[Iporpamma oTpakaer cojepxkaHue 00yueHus IpeIMeTy « Anredpa» ¢ yueTom
0coObIX oOpa3zoBaTenbHBIX MOTpeOHOCTEeW oOyuatomuxcs ¢ 3[IP. Osnanenue
y4eOHBIM TIpeIMETOM «AJredpa» MPEeACTABISIET OINPEACICHHYIO CIOKHOCTH JUIS
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KATErOPUH UM TPYIHOAOCTYIHBL. B TOXke BpeMs mpu cHerualbHOM
oOyueHuu oOydyaroniyecss MOTYT BBINOJMHATH 3aJaHus 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIX, MOTYT BBINOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHue
YCBOEHHOro crocoba penieHusi. CHHKEHHE pPa3BUTHUS MBICIUTENbHBIX ONEpaluid U
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JCHCTBUUA NPUBOIAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaroIIMXCs 3aTPyAHEHBI
CUECTHBIC BBIYHCIICHUS, MPOU3BOAMMBIE B yMe€. B NHCBbMEHHBIX BBIYHMCIICHHSX OHHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX wmIaro. llpu pabore ¢ 4ucCIOBBIMU
BBIPAKEHUSIMU, BBIUHUCICHHUEM HMX 3HAYEHUS MOTYT HE€ YJIEpKUBATh MPABUIIbHBIN
nopsnok nevctBuil. Ilpu ynpoiieHuu, npeoOpa3oBaHUM BBIPAKEHUN yyaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATh PEIICHHE O IOCIEA0BATENbHOCTH
BBIIIOJIHEHUSL J1eCTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSET YCBOCHHUS HaBbIKa
pelIeHnsT YpaBHEHWM, HEPABEHCTB, CHUCTEMBI ypaBHeHHW. MM MamomocTynHo
COBEpIIIEHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUSI 3aTPyIHSIOT u3ydeHue TeMbl «DyHKum»: npu
onpeneneHuy (YHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHUM TpaduyuecKou
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKUH, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThiO ONpenesaeHus] PYyHKIUU U
00J1aCThIO0 3HAYCHHIA.

Pemenue 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCIOBUS 33/1a4u, BbIJIEJIEHUs cyliecTBeHHOro. Odyyaromuecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pPELICHMs, HWHOT/Aa OrPAaHUYUBAIOTCS
MaHUMNYJIALUSMH C YACIAMH.

TO4YHOCTH 3alIOMUHAHUSI U BOCIIPOMU3BEIEHUSI YUYEOHOTO Marepuaia CHUKEHbI
M0 TMPUYMHE CJIa0OCTH MHECTHYECKOW JAESTENbHOCTU, CYKEHUsS OObeMa MaMsTH.
O6yuaronumest ¢ 3IIP TpeOyercs OoJibllie BpeMEHH Ha 3aKpeIieHUe maTepuana,
aKTyaJu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jlnst mpeonofieHus TPYIHOCTEH B M3y4€HUU y4eOHOro mpeamera «Amnredpa»
HeoOXoIMMa ajanTaius oObeMa U XapakTepa YydyeOHOro wmarepuansa K
MO3HABaTENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHbIF Marepuai
MPENOAHOCUTh HEOOJBUIMMHU MOPLUSIMH, YCIOXKHSSI €ro MOCTENEHHO, M3bICKUBATH
CHOCOOBI  aJanTalMy TPYAHBIX  33JaHMUN, HEKOTOpble TEMbl JaBaTh Kak



O03HAKOMUTEJIbHBIC; HCKJIIOYaTh OT/AEJbHBIC TPYAHBIE JI0OKA3aTeNbCTBRA;
TEOPETUYECKUN MaTepuanl PEKOMEHAYETCS Uu3ydaTb B IPOLECCE MNPAKTHYECKOU
NEATEeNIbHOCTH MO pelleHuto 3agady. OpraHudeckoe €IUHCTBO MPAKTUYECKOU U
YMCTBEHHON JI€ATEILHOCTH Y4YalllMXCid Ha YpOKaX MaTEMaTUKH CIOCOOCTBYIOT
NPOYHOMY UM CO3HATEIIbHOMY YCBOCHHIO Oa3MCHBIX MaTeMaTHUYEeCKUX 3HAHUN U
YMEHUM.

Hean u 3axa4yu n3yvenns yueOHOro npeamera «Ajuredopa»

IIpuopuTeTHHIMHU HeJsIMH 00yUYeHHUs anredpe B 7—9 Kiaccax SBISIOTCS:

" (opMUpOBaHUE MEHTPAIBHBIX alreOpandecKux MOHATHH (YUCIO0, BEIUYHMHA,
IIepeEMEHHas, byHK1IMA), o0ecreynBaroluXx  MPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTH4ecKoro oopazoBanus ooyvatouuxcs ¢ 3I1P;

* noaseAeHue oOydaronuxcs ¢ 3[IP Ha pgocTymHOM i HMX YpOBHE K
OCO3HAHMIO B3aWMOCBSI3M aireOppl M OKPYXKAIOUIET0 MHpa, MOHUMAaHUE
anreOppl KaK 4acTH 00ILIEel KyIbTyphl YEIOBEUECTBA;

" pa3BUTUE WHTEJUIEKTYaJIbHBIX MU TBOPYECKHUX CIIOCOOHOCTEW OOydaromuxcs C
311P, mo3HaBarebHOW AKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIIIEHUS, UHTEPECA K U3YUEHUIO alreOphl;

" (popmupoBaHue (YHKIMOHAIBHOM MaTeMaTUYeCKO TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaJbHBIX JKU3HEHHBIX CHUTyallUsAX M IpPU HU3YYCHHH
JIPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
(dbopMynHpoBaTh UX Ha sI3bIKE aJreOphl U CO3AaBaTh ajaredpandeckue MOJEIH,
IPUMEHATh OCBOCHHBIN ammapar JUisl PELIeHUs] MPAaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, MHTEPIPETUPOBATh U OLIEHUBATh NIOJyYECHHBIE PE3YJIbTaThI.
JlocTHKeHHe ITUX 1eJiell 00ecrevYuBaeTCsl pelieHneM CJIeYIINX 3a/1a4:

» dopmupoBarh y oOydaromuxcs ¢ 3[IP HaBbikM ydeOHO-ITO3HABaTEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK PpAlMOHAIBHBIX IyTel ee
BBITNIOJIHEHHU S, OCYILECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OPMHpPOBATh KadyecTBa,
HE0OXOIMMBbIE YETIOBEKY JUIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEMAaTUYECKON JEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUILIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEO0JICHUIO
TPYAHOCTEN;

* (QopmHpoBaTh KIIOYEBbIE KOMIETEHIIMHM YYAlUXCAd B paMKaX IPEIMETHOM
obnactn «MartemaTtrka 1 HHPOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOy4atomuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKIUIO TO3HABATEIbHBIX MpoLeccoB odyudaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOGHMSI MMPOTrPaMMHOIO Marepuaja Mo Yy4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAIIMM OOpa3oBaTelIbHbIX JIe(PUIIMTOB
B OCBOEHUH NPEIUIECTBYIONIET0 MPOrPaMMHOI0 Marepuaina y o0ydaroluxcs C
311P 1 HETOCTATKOB B MX MATEMATHUYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;



" BBIABISATH M PA3BUBATh MATEMAaTHYECKUE U TBOPUYECKUE CTOCOOHOCTH.
B crpykType mporpammbl yueOHOTO Kypca «Anredpa» OCHOBHOHM IIKOJIBI OCHOBHOE
MECTO 3aHMMAIOT COAEPKATEIbHO-METOAUYECKUE JTUHUU: «YHCIa U BBIYUCICHUSY;
«Anrebpanyeckre BbIpAXKCHUS»;, «YpaBHEHUS UM HEPABEHCTBAY;, «DYHKIUNY.
Kaxxnas U3 3THX copepxKaTenbHO-METOANYECKUX JIMHUN PAa3BUBAETCS HA MIPOTKEHUH
TPEX JIET U3yUEHHUS Kypca, €CTECTBEHHBIM 00pa3oM MepeIieTasCh U B3aUMOICUCTBY I
C JIpYrUMHU €ro JIuHUsSMU. B Xoje u3ydeHuss Kypca OOYYAIOIIMMCS TPUXOAUTCS
JIOTUYECKHU PACCYK/AaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3M ¢
ATUM II€JIeCO00pa3HO BKIIOYUTh B MPOTPAMMY HEKOTOpPhIE OCHOBBI JIOTHKH,
IIPOHMU3BIBAIOIIME BCE OCHOBHBIE pa3/ielibl MaTEMaTU4YECKOro OOpa3oBaHHS H
CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOIIMMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTEeMaTHYeCKOro  si3blka. Takum  00Opa3oM, MOXHO  YTBEpXKIaTh, UTO
collepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.
Conepxxanue nuHUHA «YHCIa U BBIYUCICHUS» CIIYKUT OCHOBOW JUISl JTAJIBHEUILIETO
M3Y4YEHUs] MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHIO Yy OOYYarOLIUXCS JIOTUYECKOIO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJb30BAaThCS ANTOPUTMAMHU, a TaKXKe
NPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJII MOBCEJHEBHOW >KU3HM.
Pa3BuTre NOHATHSA O 4YHMCIE B OCHOBHOM INKOJE CBSI3aHO C PalMOHAIBHBIMH U
MPpALMOHATILHBIMHU YKCIIaMU, (OPMHUPOBAHUEM MPEACTABICHUM O JEUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOCHHS YHMCIIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BEHY
oO1ero o0pa3oBaHusl.
Conepxanue IByX alreOpandeckux JUHUM — «AireOpanyeckue BbIpaXXEHUS» U
«YpaBHEHHMS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOy4arOIIUXCS
MaTeMaTUYeCKOro amnmapara, HEOOXOAMMOTro i peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuan Tpynnupyercs BOKPYT palMOHANbHBIX BbIpaXeHH. Anredpa
JEMOHCTPUPYET 3HAUYECHUE MATEMATUKHU KaK A3bIKa JJIsl MOCTPOEHUSI MAaTEMaTHUYECKUX
MOJIeJiel, OMUCAHUsl MPOIIECCOB U SIBIIEHUN peandbHOro mMupa. B 3amaum oOydeHwus
anredpe BXOJAT TakKe JalibHEHIIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HE0OXOUMOro, B YaCTHOCTH, Ul OCBOEHHUS Kypca HMH(OpPMATHKH, W OBJIAJCHUE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (HOpM
BHOCUT CBOHM crenuduyecKkuil BKJIaJ B pPa3BUTHE BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.
Copepxanuve (QyHKIHOHAIbHO-TpAUUECKOM JIMHUM HALEJICHO Ha TMOJy4YeHHE
IIKOJIbHUKAMU 3HaHUN O (QYyHKIMSAX KaK BaKHEUINEH MaTeMaTHYECKOW MOJCIH IS
OMMCAHUSI U UCCJENOBAHUS Pa3HO-O0pa3HbIX MPOLIECCOB U SIBICHUN B MPUPOJE U
oOmectBe. M3yueHne 3Toro marepuaia CrocoOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCS
YMEHHSI UCIIOIb30BaTh Pa3IMYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH —
CJIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaa B (GOpMHpPOBaHUE
MPEACTABICHUI O POIM MaTEMATUKU B PA3BUTUU [IUBUIN3ALUN U KYJIbTYPHI.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJabTaTaM
OCBOCHHA AJANTHPOBAHHOMW paldoueil mporpammbl, pacrpeneiaéHHbIM IO ToAaM



oOydeHUs, CTPYKTYpPHPOBAHO TaKUM o0Opa3oM, dYTOObI KO BCEM OCHOBHBIM,
MPUHITMITHATIBHBIM BOTIpOcaM oOydarommecss 0o0paniaiiuch HEOTHOKPATHO, YTOOBI
OBJIAJICHNEC MATEMAaTHYCCKUMU TIOHATHSAMH ¥  HAaBBIKAMH  OCYIIECTBISIOCH
MIOCIIEIOBATENIHHO | MOCTYIATENIBHO, C COOTIOIEHUEM TPUHITUTIA TIPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAJNCh B OOIIYIO CHCTEMY alreOpandyecKux IMpeICTaBICHUN
oOyuatomuxcs ¢ 3P, pacuupsis u yryOnsis e€, 00pas3ysi IpoOYHbIe MHOKECTBEHHbBIE
CBSI3H.

Ocob0enHocTH 0TOOpPa M afanTAUM Y4eOHOI0 MaTepuaJia o MaTeMaTHKe

OOydenune yuyeOHOMY TmpeAMeTy «AnreOpa» CTpPOUTCS Ha CO3JAHHUHU
ONTUMAJbHBIX YCIOBUN JJI1 YCBOCHHUS MPOrPAaMMHOIO Marepuaja oOydaroluMHUCs C
3IIP. bonbiioe BHUMaHUE yienseTcss 0TOOpy yueOHOro Marepuasa B COOTBETCTBUH C
MPUHIUIIOM JOCTYIHOCTH NIPHU COXpPaHEHUH OOIIero 0a30BOr0 YpPOBHS, KOTOPBIA
JOJDKEH MO COJIEP KaHUI0 U 00bEMY OBITh aIaTUPOBAHHBIM ISl oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUU C HX OCOOBIMU 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClemyeT
o0NerynTh OBJIaJIcHUEe MarepualioM oOyyatommmucs ¢ 3IIP mocpeacTtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKH
B MPUMEHEHHHM 3HAHUM, UCIOJb3YyS MNPUEMBl aKTyaldu3aluH (BU3yallbHas OIOpa,
MaMsTKa).

JlaHHass mporpamma IpenyCMaTrpuBacT BHECEHHUE HEKOTOPBIX W3MEHEHUN:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEICHUM, BHIHECEHUE OTIEIbHBIX TEM WU
LEJbIX pa3AesioB B MaTepHaIbl JIJIsl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUECHHUS.

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonansaeie uncina. JlelicTBuTenbHbIE Ynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
quces, apupMEeTHICCKUE JCHUCTBUS C JCHCTBUTEIBHBIMU yuciaMuy», «HaxoxmaeHue
MpUOJIMKEHHBIX 3HAYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHU TPETHhEU M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HA MHOXUTEIN», « DyHKIIHS
y =VXx u ee rpadux», «IlorpelmHoCcTs U TOYHOCTb MpPUOTMKEHUD», «UeTHbIE U
HedeTHble PyHKIHNY, «DyHKIHA y=X"», « DYHKIHA y= ax’, ee TpaduK W CBOMCTBA.
I'padukn GyHKumit y= ax” + n u y=a(x-m)’, «YpaBHEHHE ¢ IBYMS IEPEMEHHBIMH U
ero rpapuk», «['paduueckuit crmocod pelIeHHs CUCTEMBI  ypaBHEHHII»,
«M300paxkeHne 4aeHOB apu(PMETHUECKON U T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTU. JIMHEHHBIA U SKCIMOHEHUUAIBHBIA POCT. CIIOXKHBIE
IIPOLIEHTHI».

O3HakoMUTENBHO  H3y4arorcss  Tembl:  «Dopmyne»,  «Jloka3zaTeabcTBO
TOXIECTBY, «JIMHEITHOEe ypaBHEHUE C ABYMSI HEM3BECTHBIMIY, «I paduk MuMHEHHOTO
ypaBHEHUS C IBYMS MepeMeHHbIMUY, «[ padudeckoe perieHne IMHEHHBIX YPAaBHEHHMA
Y CHCTEM JIMHEWHBIX YpaBHEHMID», « CBONCTBA KBAAPATUIHON (PYHKITUNY.

BricBoOoaMBIIIMECS Yachl UCHOIB3YIOTCS: AJIs Jydlleld mpopaboTku Haubosee
BAXHBIX TeM Kypca: «PemeHue ypaBHeHUI», «PelleHue CcucTeM YypaBHEHHUI,
«CoBMecTHbIE JeHCTBUA C apo0sMuy», «lIpumeHeHue CBOWCTB apupMETUYECKOTrO



KBaJIpaTHOTO KOpPHSA»; Ha TMOBTOPEHHE, pEIIEHUWE 3aJay, MpeoOpa3oBaHue
BBIPAKECHMI, 8 TAK)KE HA 3aKPEIICHHE U3YYEHHOTO MaTepHaia.

Buabl nestenbHoctu  oOyuaromuxca ¢ 3IIP, o00yciaoBieHHbIe 0CO0OBIMHU
0o0pa3oBaTeJbHBIMM NOTPEOHOCTAMH M Oo0ecneYyMBAKIIHNE OCMbICJIEHHOE
O0CBOCHHUE CO/IeP:KAaHNU 00PA30BAHUSA 110 MPEeAMETY «AJredopa

Conepxanue BUAOB jaeaTenbHOCTH oOydwaromuxcs ¢ 3IIP onpenensercs ux
0coObIMU 00pa3oBaTeIbHBIMU MOTPEOHOCTSIMH. [IOMHUMO MIMPOKO MCHOIB3YEMBIX B
OAOIT OO0 o6mux amst Bcex 00y4aronuxcs BU0B A€ATEILHOCTH CIEAYET YCUIUTh
BU/IBI JICATEIHHOCTH CHCIU(PUYHBIC AJIs1 JaHHOW KaTeropuu AeTel, 00ecreynBaromme
OCMBICJICHHOE OCBOEHHE CoJepKaHusl 00pa3oBaHUs IO MpeaAMEeTYy: YCUJIEHHE
MPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTUBU3AIMEHd CEHCOPHBIX CHCTEM;
YepelOBaHNE BHJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHasa ¢ OIIOPO Ha allTOPUTM; «IIOIIATOBOCTHY B U3yYEHUU
MaTepuajga; HUCIOJIb30BaHUE JIOTIOJHUTEIBbHOW BU3YaJbHOHM OHOPBI  (CXEMBI,
m1a0JIOHbI, ONOpHBIE TaOJIMIBI); PEYEBOM OTYET O IMpoLecce U pe3yibTare
JESITeIbHOCTH; BBINOJIHEHNE CIIEHUATIbHBIX 3aJJaHUM, 00ECIeUnBaIOLIUX KOPPEKIIUIO
peryyauuu  y4eOHO-II03HABATEIbHOM JESTEIbBHOCTH U KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Temarnueckas U TEpMHUHOJIOrHYECKast JIekcuka cooTBeTcTBYeT @AOIT OOO0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS HMpPUEMBI padOTHI C
JIEKCUYECKUM MaTeprajioM 1o mnpeaMery. IlpoBoauTcs cnenuanbHas padoTta 1o
BBE/ICHUIO B aKTUBHBIA CJIOBapb OOYYaIOIIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJSATCS Ha TOJUCEHCOPHOW OCHOBE, o00s3aTesbHa
BU3yallbHAs MOAJIEPAKKA, AITOPUTMBI pabOThI C ONPENEIEHUEM, ONTOPHBIE CXEMbI AJIS
aKTyaJlu3aluy TEPMUHOJIOTHH.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyeOHOMY TIuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«Anredpa», KOTOPBIA BKIIOYACT CIEAYIOUINE OCHOBHBIC pa3lelibl COACPIKAHUS:
«Yucna ¥ BBIYMCIEHUS», «AJreOpandeckue BBIPDAKEHUS», «YpPaBHEHUA U
HEPABEHCTBA», « DYHKIIUI.

VY4eOHbIi m1aH Ha U3yueHue anredopsl B 7-9 kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacoB B HEAENIO0 B TEUEHHE KaKJIOro rojaa oOyueHus: B 7 kiacce — 3
yaca B HeJeJIio, B 8 Kiacce — 3 Jaca B HeJleno, B 9 kiracce — 3 yaca B HEACIIIO.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (11O TOJAM OBYYEHUA)
7 KIIACC

Yuciia ¥ BBIYUCICHUSA
JIlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OMHON (OPMBI 3aIUCU
npobeit k gpyroil. [loHsTMe palMOHATBHOTO YHCHA, 3alicCh, CpPaBHEHHE,



YOOPSAOYMBAHUE  pallMOHAIBHBIX  4HceNl.  ApudMeTruueckue  JEHCTBUS ¢
palMOHAIIBHBIMA YuClaMy. PemeHne 3amad u3 peajnbHOM NPAKTUKM HA YacTH, Ha
Ipoowu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpENeieHue, IpeoOpa3oBaHKe
BBIPQ)KEHUI Ha OCHOBE ONPEIEIICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHTsl, 3anKch NPOLIEHTOB B BUAE ApoOU U IpoOH B BHJIE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4 Ha POLEHTBI, PEIICHHE 3a/1a4 U3 PEalbHON MPAKTUKU.

[IpumeHeHne NPU3HAKOB  JIEIMMOCTH, pA3JIOKCHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4HMClIe T@psiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanyecKue BbIPpaKEeHUA

[IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKEHUS C INEpeMEHHOM. [[omycTumblie
3HA4YEHUs NEepeMeHHbIX. lIpencraBienne 3aBUCUMOCTH MEXKIy BEIMYMHAMH B BHJIE
(dopmyibl. Beruucnenus no gopmyinam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUM, TOXKJAECTBEHHO PaBHbIE BBIPAXKECHUS,
npaBujia MpeoOpa3oBaHUS CyMM U IPOU3BEACHUMN, NpaBUiIa PACKPBITHS CKOOOK H
MPUBEICHUS ITOTOOHBIX CJIaraeMBbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl U MHOrowieHbsl. CrerneHp MHOrowieHa. ClOKEeHue, BBIYMTAHUE,
YMHOEHNE MHOTOWICHOB. POpMyIibl COKPAILIEHHOTO YMHOXKEHUA: KBaJAPaT CYMMBI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBajpaToB. PasinokeHMe MHOTOWICHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, MpaBUja MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWMHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

*JInHeHHOE ypaBHEHHE C ABYMs MIEPEMEHHBIME 1 ero rpaduk . CrucreMa aByX
JIMHEMHBIX YPAaBHEHUM C JBYMsS II€pEMEHHbIMHU. PelleHue CcucteM ypaBHEHUU
crocoO0oM NoJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ad C MOMOILBI0 CUCTEM
YpPaBHECHUH.

DyHKIUU

Koopaunara Touku Ha npsmMoi. Yucnossle TpoMeXyTKU. PaccrosiHne mMexny
JIBYMs TOYKaAMU KOOPJIUHATHOU IPSIMOM.

[IpsimoyronbHast cucrtema koopauHar, ocu Ox m Oy. Alcmucca U opAvHATA
TOYKM Ha KOOPJIMHATHOW TuIOoCKOCTH. lIpuMepsl rpadukoB, 3aiaHHBIX (OpMyJaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEH.

[Tonarue gpynkuuu. ['paduk ¢pynkumu. CpoiictBa pyHkuumi. JIunelinas pyHkuus,
e¢ rpadpuk. I'padpuk pynkumm y = kx + b. *I'papuueckoe peireHne JIMHEHHBIX
YpaBHEHU U CHCTEM JIMHEWHBIX ypaBHEHUN*.

1
3nech u ganee * * 0003HaYEHBI TEMBI, U3Y4YCHNE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTEIHHOM Iiane. [legaror
CaMOCTOSTENILHO OTpeessieT 00beM U3y4aeMOro MaTepHana.



8 KUIIACC

Yuca 1 BbIYMCICHUS

KBagpatHbeiii kopeHb u3 uucina. *lloHstue 00 uUppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOMIKEHUST UppallMOHANBHBIX Yncen™. CBolicTBa apu(MeTHIECKUX
KBaJPaTHBIX KOPHEN M MX MPUMEHEHHE K MPEOOPa30BaHUIO YHUCIOBBIX BBIPAXKEHUHN U
BBIUHUCIICHUSM. * JIeHCTBUTEIIbHBIC YUCIA™.

Crenens ¢ 1enpIM NoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHUCIIA.

AnredOpandeckue BbIPAKEHUS

KBagpaTHbIil TpEXUJIEH; Pa3IOKEHNUE KBAIPATHOIO TPEXWICHA HA MHOKUTEH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandecko JIpoOu.
CnoxxeHuve, BbIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOeil.
PanmonanbHblie BbIpa)KEHUS U UX IPE0Opa30BaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanparHoeypaBHeHue,(pOpMyIaKOpHENKBAIPATHOTOYPABHEHUSI. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOISAIIMXCS K JIMHEHHBIM M KBaApaTHbIM. [IpocTeiimme
TPOOHO-PALIMOHAILHBIE YPABHEHHS.

*TI'padmueckas MHTEpHIpeTalus YPaBHEHUA C ABYMSI IEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHW ¢ JAByMs mNepeMeHHbIMU™. Ilpumepbl pemeHust cuctem
HEJIMHEHHBIX YPaBHEHUH C IByMs I€PEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIACTh ONpeAeNieHUs U MHOXKECTBO 3HAYCHUIN (PYHKITUH.
CriocoObl 3a1anus QyHKITUH.

I'padpux ¢ynkumnu. Yrenue cBokcTB PyHKIuU mno €€ rpaduky. Ilpumeps
rpa@ukoB (PyHKIHMA, OTPaKAIOIIKUX PEATTbHBIE MPOLECCHI.

OyHKIMY, OMNHUCHIBAIOIIME TIPSIMYIO U OOpaTHYH MNPONOPIMOHAIBHBIC

k
3aBUCUMOCTH, HuX rpapuku. DyHKmum Yy = X, y =X,y = 4% y = -

*T'padrueckoe peiieHue ypaBHEHUN U CHCTEM YpaBHEHUN™.

9 KJIACC

Yuc/ia ¥ BBIYUCICHUSA

PanmonanpHbie yncnia, *upparmoHaibHbIE YKCiIa, KOHEYHbIE U OCCKOHEUYHBIC
necATUYHbIC poOu. MHOXKECTBO JEHCTBUTEIBHBIX UYWCEN; JNEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHBIE JIeCATUYHBIE IpoOu. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JECHUCTBUTEIBHBIX YACEN U KOOPAUHATHOU NIPSMOU.

CpaBHEHHME JCHCTBUTEIBHBIX  UHCEN, apuMETHUYECKHe JCHCTBUSA C
JNEUCTBUTEIbHBIMU YUCIAMU™.



Pasmeppl OOBEKTOB OKpYKAIOLIEr0 MHpa, JJIMTEIBHOCTH IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnmxEéHHOEe 3HAYEHHE BEIWYMHBI, TOYHOCTh MpuOImxeHus. OKpyricHue
yucen. [Ipuknaka v oleHKa pe3yabTaTOB BEIYHCIICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunerinoe ypaBHeHuE. Pellienue ypaBHEHUM, CBOSIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHWH, CBOISIIMXCS K KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. *TIpumepnl perieHus ypaBHEHUU TpeThed M 4ETBEPTOU
CTETeHEH pa3oKEeHUEM Ha MHOKHUTEITU™.

Pemmenne npoOHO-palinOHATBHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 anreOpanyeckuM METOIO0M.

VYpaBHeHHE C JByMs NEpeMEHHBIMU M ero rpaduk. Pemienue cucrem ABYyX
JVHEWHBIX YPAaBHEHUM C ABYMs IIEpEMEHHBIMU. PelleHne cucrem IBYX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemienHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNiepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['paduueckass uHTEprpeTands HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMSA
IIEPEMEHHBIMH.

DOyHKUMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KoOpaWHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHH MAPaA0OJIBI.

['paduku byHKITHIA: y = kx, y = kx + D, y = X,
y =x, ¥y = EI/II/IX CBOMCTBA.

YucsoBblie MOCJI€A0BATEILHOCTH U MIPOTPEeCCUM

[loHdaTHE 4YHMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHuE€ MOCJIEeI0BaTEIbHOCTH
peKyppeHTHO# dhopmyoii u Gpopmysoit N-ro uieHa.

Apudmernueckas u reomeTrpuueckas mnporpeccuu. dopmynbsl N-ro dieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI TIEPBBIX N YJICHOB.

*N300pakeHne 4WICHOB apU(PMETHYECKONM M TeOMETPUUYECKOW MPOrpecCHit
TOYKaMU HAa KOOPJAWHATHOW TUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIbHBIA POCT.
Cno>kHble TPOLIEHTHI ™.

[lnanupyembie pe3ybTaTbl OCBOCHHUS YU4eOHOr0 mpeamera «AJiredpa» Ha
YPOBHE OCHOBHOI'0 00111€er0 00pa3oBaHus

N3ydenune anreOpsl HA YPOBHE OCHOBHOTO 00ILETr0 0Opa3oBaHUsl HAIpPaBICHO
Ha JocTtwxkeHue oOydaronumucs ¢ 3[IP  JUYHOCTHBIX, MeETaNpeAMETHBIX W
peIMETHBIX 00pa30BaTeNbHBIX PE3YJIBTATOB OCBOCHHUS yUeOHOTO IIpeaMeTa.

JINYHOCTHBIE  pe3yabTarTbl OCBOEHMS IPOrpaMMbl [0  MaTeMaTHKe
XapaKTEepU3YIOTCA:



NATPUOTHYECKOE BOCIIUTAHME:

IIPOSIBJIEHUEM MHTEPECA K IPOILIJIOMY M HACTOSAIIEMY POCCUMCKOW MAaTEMaTUKH,
LIEHHOCTHBIM OTHOLLIEHHEM K JIOCTHXKEHUSAM POCCHUMCKAX MAaTEMATUKOB U POCCUNCKON
MaTEMaTUYECKON IIKOJbI, K MCIOIb30BAHUIO 3TUX NOCTUKEHHUU B APYTUX HAYyKax H
NPUKJIAJHBIX cepax;

rpaskIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEW TpakKJaHWHA U pealu3allid €ro
npaB, MPEACTABICHUEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX
CTPYKTYp, SIBJICHUH, MpOIEAyp TPakJaHCKOTO oOIiecTBa (HampuMmep, BbIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXACHUIO OSTUYECKHX TMPOOJEM, CBS3aHHBIX C
MPAaKTUYECKUM [PUMEHEHHEM JIOCTHKEHUH HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B AEATEIBHOCTH YUYEHOIO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM HAa AaKTMBHOE Yy4YaCTHE B PEUICHWM IPAKTHYECKHX 3aaad
MAaTE€MaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha MPOTHKEHUUM BCEW KU3HU I YCHEIIHON MNpoQecCcroHaIbHOU
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HWHIUBUAYAIbHON TPAaEKTOPUU OOpa30BaHUS M KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UTHTEPECOB U 00ILIECTBEHHBIX TOTPEOHOCTE;

3CTEeTHYEeCKOe BOCIIMTAHHE:

CHOCOOHOCTBIO K  SMOIMOHAJIbHOMY W 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3ajay, PEUICHUH, pacCyXIeHUW, YMEHHUIO BUJAETbH
MaTeMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 IIO3HAHMSA:

OpUEHTaUMEl B [JEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPENCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEIOBEKAa, MPUPOIBI U
oOlecTBa, MNOHUMAHUEM MaTeMAaTUYECKOM HAayKu Kak c@epbl YeloBeYeCKOn
NEATEIIBHOCTH, JTANoOB €€ Pa3BUTUA W 3HAUMMOCTH Ul PA3BUTHUS LIMBUIIM3ALNH,
OBJIAJICHUEM SI3BIKOM MAaTeMaTHMKH W MaTeMaTU4YECKOM KyJIbTypOH KakK CpEICTBOM
[IO3HAaHHWS MUpa, OBJIAJEHUEM MPOCTEHIIMMU HABBIKAMU HCCIEAOBATEIBCKOM
NEeSATENBHOCTH;

¢pusnueckoe BocnuraHue, (OPMHPOBAHHE KYJbTYPbI 310POBb M
3MOLMOHAJIBHOIO 0JIATOMOIY YU

TOTOBHOCTBKO NPHUMEHATh MAaTeMATHUYECKUE 3HAHUS B HHTEPECAaX CBOETO
30pOBBS,  BEICHHUS  3I0pOBOro  o0pa3a  KU3HM  (3I0pOBOE  MUTaHUE,
cOaNaHCUPOBAHHBIN pEXUM 3aHATHM M OTHbIXa, peryaspHas (¢usnveckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKA pe(IIEKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIHUOKY M TaKOro e MpaBa JPyroro 4YeJIOBeKa;

IKOJIOTHYEeCKOe BOCIIMTAHHE!

OpHUEHTaUMel Ha TPUMEHEHUE MaTeMaTU4eCKUX 3HAHUU ISl pELICHUs 3a7a4d B
001acTH COXPaHHOCTH OKpYKaroLel cpebl, JIaHUPOBAHMS MTOCTYNKOB M OIIEHKU MX
BO3MOKHBIX TOCJTEACTBUNA MJII OKpYXKalolleld cpedbl, OCO3HAHHWEM TII0OATBLHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIeM U IMMyTeH UX pelIeHus;



ajanTtanus K H3MEHSIIOUIUMCSH YCJIOBHSM COIHAJIbHOW W TPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBUSIX HEOINPENEIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO ACSITEILHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTUX JIOAEH, TpUOOpeTaTh B COBMECTHOM JIEATEITHHOCTH HOBBIC
3HAHUS, HABBIKU ¥ KOMITIETCHIINU U3 OIBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWU HOBBIX 3HAHUH, B TOM YHCIE
dbopMyTHpOBaTh WAEH, MOHSATHUS, TUIOTE3b 00 00BEKTaX M SBICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh JE(MUIUTHI COOCTBCHHBIX 3HAHWA |
KOMIIETEHTHOCTEH, IITAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalHlO, BOCIHPHHHUMATh
CTPECCOBYIO CHTYallMl0 KaK BBI30B, TPEOYIOMUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAECMbIe pEIIeHUs ¥ JeiCcTBHsA, (OPMYIMPOBAaTh W OIICHWUBATh PHUCKH H
MOCJEICTBUS, POPMUPOBATH OMBIT.

MeTanpeaMeTHbI€e Pe3yabTaThl:

B pesynbrare OCBOCHHs MPOrpaMMBbI [0 MaTeMaTWKe Ha yYPOBHE OCHOBHOTO
obOmero obOpazoBanusi y oOyuwatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
MeTarpeIMETHbIE PE3yJIbTaThl, XapaKTePU3YIOIIUECS OBJIAJCHUEM YHHBEPCAIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMU, YHHUBEPCAJIbHBIMU KOMMYHUKaTUBHBIMU
JNEUCTBUSMU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAJIbHbIMU Y4eOHbIMU NMO3HABATEJbHBIMH
JeliCTBUSIMU

yCTaHABIMBAaTh  MPUUYMHHO-CICACTBEHHBIE CBSI3M B XOJI€  YCBOCHUSA
MaTeMaTHYeCKOro MaTepuana;

BBISIBIIATH JACQPUIIUT JTaHHBIX, HEOOXOMWMBIX JUIsl PEIICHHS ITOCTaBICHHOM
3a/1a4H;

C TOMOIIBI0 YYUTEN BHIOMpATh CIOCOO pEIIeHHs MaTeMaTHYeCKOW 3aJ1aduu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS);

OPUMEHSATh M TPeoOpa3oBbIBATh 3HAKM U CUMBOJBI B XOJE PEIICHUS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE TIPH PEIICHUU MaTEMaTUYECKOM 3a1a4H;

MOHUMAaTh M WHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

WJUTIOCTPUPOBATH PellaeMble 3a71a4u TpadUIEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

MOHUMATh W UCIIOJIb30BaTh MaTEMAaTHYECKHUE CPEACTBA HANIATHOCTH (TpaduKH,
aUarpamMMmbl, TaONWIBI, CXEMbl W Jp.) A0 WUIFOCTPallMd, WHTEPIpETaIHH,
apryMeHTalllu.

OBiajeHne  yYHHUBEPCAJbHBIMH  yY4e€OHbIMH  KOMMYHUKATHBHBIMH
NEeUCTBUSAMMU:

OpPraHMU30BHIBATH yueOHOE COTPYJHUYECTBO M COBMECTHYIO JACSITEIHLHOCTH C
YUWTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEILCHUs 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJUThH 00IIHE CIIOCOOBI paboThI; paboTaTh B TPYIIIE:
HAaXOAUTh OOIIee pelieHre U pa3pemaTb KOH(IMKTHI Ha OCHOBE COTJIAcOBaHUS



no3uIMii W yu€ra  MHTEPECOB;  CiyllaTh  mapTHEPA;  (OPMYJIHUPOBATH,
apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE;

IIPOTHO3UPOBAaTh BO3HUKHOBEHHE KOH(IMKTOB NMPH HAIWYUU PA3HBIX TOUYEK
3peHusl U paspeniaTb KOH(JIMKTBI Ha OCHOBE Y4€Ta HMHTEPECOB U IMO3UIUI BCEX
YYaCTHHKOB;

apryMEHTUPOBATh CBOK IIO3ULHIO U KOOPAUHUPOBATH €€ C IO3ULHAMU
napTHEPOB B COTPYAHUYECTBE IPH BBIPAOOTKE OOLIET0 pEIIeHUsT B COBMECTHOM
NEeSATENBHOCTH;

BBIIOJHATh CBOIO 4YacTh pPabOThI, JOCTUIATh KAayeCTBEHHOI'O pe3yjbTaTa u
KOOPAMHUPOBATH CBOM JIEUCTBHUSA C IPYTUMH WICHAMU KOMAH/IbL;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOIIMI IPOIYKT.

OBiaseHue yHMBEPCAIbHBIMH Y4eOHBIMH PeryJIsSTHBHBIMH J1eHCTBUSMMU:

CTaBUTH II€NM, BBIOMPATh U CO3JaBaTh AITOPUTMBI I PEIICHUS Y4eOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJJAHUPOBATh M OCYLIECTBILATH JEATENBHOCTh, HANPABICHHYI0 HA PEIICHHE
3a/1a4 UCCIIEIOBATEIIBCKOIO XapaKkTepa.

dopMynupoBaTh M YIEpKUBAaTh Y4eOHYIO 3aJady, COCTaBJIATh IUIaH U
[IOCJIEA0BATEIBbHOCTD JEHCTBUM;

OCYILECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh  MpoLEecC M pe3yapTaT y4eOHOM  MareMaTH4ecKou
NEeATEIIbHOCTH;

aJIeKBaTHO OLICHMBATh MPAaBUJIBHOCTh WM OIIMOOYHOCTH  BBIIIOJIHEHUS
y4eOHOM 3ajaud, €€ OOBEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTU €€
peleHns;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

NPEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NpPHU pEUICHUH y4eOHOMH
3a/1a4y;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE ObUT TOCTUTHYT TpeOyeMblil pe3ysbTaT
JESITeIbHOCTH, OIpPENENATh MO3UTHUBHBIE W3MEHEHMsI W HalpaBJeHHs, TpeOyroliue
JTajdbHeHIed paboThI;

peryJupoBaTh Cloco0 BhIPAXKEHUS SMOLIUH.

ITPEIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JIOJDKHO OOECHeUMBaTh JOCTIDKEHHUE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

YucJa 1 BbIYUCIEHUS

BrimonHSATh, couyeTass yCTHBIE W TMHUCHMEHHBIC TNPUEMBI, apuPMeTHIecKue
JIEVUCTBUS C PAllMOHAIbHBIMHA YUCIIAMU.

HaxoguTh 3HAYEeHHWS YHCIOBBIX BBIPAKCHUN; IPUMEHATH PA3HOOOpa3HBIC



CHOCOObI M MPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUN, COJAEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexonuTh OT OAHOM (QOPMBI 3amUcCH 4YMCEN K Jpyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTM B OECKOHEUHYIO JECATUYHYIO IpoOb).CpaBHUBATH U
YIOPSAA0YUBATH PALlMOHAIBHBIE YUCIIA.

OKpyrJsTh yncia.

BBINONHATS NIPUKUAKY M OLIEHKY pE3yJbTara BBIUUCICHUN, OLICHKY 3HAUCHUMU
YU CJIOBBIX BBIPAKECHUMU.

BBITTONHATE JEHCTBHS €O CTENEHAMH C HaTypaldbHBIMHM ITOKa3aTessIMH (C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIUIO).

[IprMeHATh NMPU3HAKKU AECIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX
quced.

Pemate mpocredmme MNpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOLIEHUEM  BEJIMYMH, IIPOIOPLIMOHAIILHOCTHEO BEJIMYMH, IIPOLICHTAMHY;
MHTEPHPETUPOBATh PE3YNIBTATH PEHIEHUS 337a4 C YYETOM OTPAHUYEHUMN, CBSI3aHHBIX
CO CBOICTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

AJredpanyeckue BbIpaKeHUs

OpueHTupOoBaTbCd B NOHATUAX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
anredpandeckoil TEePMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHus LEJIOT0 BhIPAXKEHUS B MHOTOYJIEH MPHUBEACHUEM
MOJ00HBIX ClaraeMbiX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA Ha MHOTOWIEH W MHOTOYIECHa Ha
MHOT'OWIEH, IPUMEHTH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C Omopoit
Ha CMPaBOUYHYIO0 UHGOPMAIIUIO).

OcCylecTBIATh Pa3JIOKEHNE MHOTOYJIEHOB HA MHOXKHUTEIH C TOMOIIBIO
BBIHECEHUS 3@ CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKH CIaraeMbIX, MPUMEHEHHs
(bopMys COKpaIIEHHOI0 YMHOKEHHUS (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMU ITOKA3aTEISAMMU IS
npeoOpa3oBaHus BIpaXXEHUH (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate sMHEHHBIE ypaBHEHMs C OJHOW MEPEMEHHOM, INPUMEHsSS IIpaBuUia
Iepexo/1a OT UCXOJHOTO YPaBHEHUS K PAaBHOCUIILHOMY eMy. [IpoBepsTh, siBIseTCS 1
YHUCJIO KOPHEM YPaBHEHHS.

WNmetp mpencraBieHue o rpadMyecKuX METOJaX NpPH PEIIeHUH JIMHEHHBIX
YPaBHEHUM U UX CUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPIAUHATHON TUIOCKOCTU TpaduK JTUHEWHOTO YPaBHEHHUS C JBYMS
MEPEMEHHBIMU; MOJIb3YSICh TPAPUKOM, IPUBOAUTH TPUMEPHI PELLICHUSI YPaBHEHUSI.



Pemate cucteMbl ABYX JUHEHHBIX YPABHEHUH C JBYMS MEPEMEHHBIMHU, B TOM
yrciie rpadudecku (C Omopoi Ha aNrOpUTM yueOHBIX IEHCTBUI).

CocTaBnsaTh (IOCHE COBMECTHOTO AaHAIM3a) M PElIaTh JUHEHHOE ypaBHEHHE
WIA CUCTEMY JIMHEHHBIX ypaBHEHHUH IO YCJIOBMIO 3a/layd, UHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIN pe3yibTar.

Koopaunarel u rpadpuxku. @yHKIUU

N300paxaTh HA KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alMChIBATh YMCJIOBBIE MPOMEXKYTKH HA
aredpanveckoM si3bIKeE.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPuKH TMHEUHBIX QyHKIUH. CTpouTs rpaduk Gyrkumn Y = kX + b.

OnuceiBaTh C TMOMOILIBI0 (YHKIUHA M3BECTHBIE 3aBHUCHMOCTH  MEXIY
BEJIMUMHAMU (10 aJTOPUTMY Y4eOHBIX JCHCTBHI): CKOPOCTb, BPEMs, PACCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00BEM padOTHI.

Haxonuth 3HaueHHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnoco0 MNpeACcTaBICHUS W aHajdu3a HHQPOpPMALNH;
U3BJIEKATh U MHTEPIPETUPOBATh HH(POpPMaLIMIO U3 TpaUKOB PeaJbHBIX MPOLIECCOB U
3aBUCUMOCTEMN.

8 KJIACC

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HaydalbHBIE IPEICTABICHUS O MHOMKECTBE JIECUCTBUTEIBHBIX
YuCeN I CPaBHEHUS, OKPYIJICHUS W BBIUYUCICHUH; M300pakaTh JCHCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, HCIOJIb3ySd MPU HEOOXOJMMOCTH KaJIbKYJSITOP; BBIMOJIHATH
mpocTeiime TpeoOpa3oBaHus BBIPAKECHHUM, COACpKAIIUX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucyd OOJbIIMX W MaJbIX YHMCENI C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHelt yucna 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIEM, BBINOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIMX CTENEeHW C LEeJIbIM IoKa3zaTeieM (C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

BBITIONHATE HECTOXKHBIE TOXKJECTBEHHBIE MPEOOpa3oBaHUs pallMOHATBHBIX
BBIPOKECHUI HAa OCHOBE TMPaBWJI JIEHCTBUM HAJ MHOTOUYJICHAMHU M anreOpandecKuMu
TPOOSMHU.

PacknanpiBaTh KBapaTHBINA TPEXUICH HA MHOKHUTEIH.

[TpumensTes nmpeobpa3oBaHus BHIPAKECHUM IS PEIICHUST Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIPABOYHOMN
uH(poOpMaIIMK) U palMOHAJbHBIE YPAaBHEHMUSI, CBOIAIIMECS K HUM, CHUCTEMBbI ABYX



YPaBHEHHM C ABYMsSI IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEHIINE HUCCIEIOBAHUSA YPABHEHHU M CUCTEM YPAaBHEHUH, B
TOM YHKCJIE C MPUMEHEHUEM TpaduiIecKuX MpeACcTaBICHUH (YCTaHABINBATD, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YpPaBHEHUN pEIICHMs], €CId UMEET, TO CKOJIbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUCOHBIX JICHCTBUM.

[lepexoauTh OT CIOBeCHOM (QOPMYIMPOBKM 3ajaud K €€ anredpandeckoi
MOJENH C T[OMOUIBIO COCTABJICHUS YpPAaBHEHUsS WA CHUCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IprMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKU; PEIIATh
JTMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpadUueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUA

OmnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAIBHBIC TOHATHS M SI3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYECHUSA); OMNPENETATh 3HaueHHE (YHKIUU 10
3HAYEHHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crpouth rpaduku 31eMeHTapHbIX QYHKIUNA BUAA , Y = X, y = X, Yy =x ,

k o o .
Y= =, ONHUChIBaTh CBOWMCTBAa YHCIOBOM (QyHKIMM 10 €€ Trpaduky (mpu
X

HEOOXOJIMMOCTH C HAMPABJISAIONIEH MOMOIIBIO).

9 KJIACC

Yucia v BbIYMCICHUSA

CpaBHHBATH M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinonuates apudmernueckue ASHCTBUS ¢ palliOHATBHBIMUA YUCIaMU, COUeTast
YCTHBIE M MHUCBMEHHBIE IMPUEMBI, BBIIOJIHATh BBIYMCICHUS C WPPALUOHAIBHBIMU
YU CIIAMH.

Haxoaute 3HaueHHs CTENEHeN ¢ NEIbIMU MOKA3aTEeISIMA U KOPHEN; BBIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIbHBIE YHUCJA, BBINOJHIATh NPUKUIKY peE3yJbTara
BBIUKCIICHU, OLIEHKY YMCJIOBBIX BBIPAKECHUU.

YpaBHeHMs U HEPABEHCTBA

Pewrars TMHENHBIE M KBAJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOMSIINECS K HUM,
MpocTere JpOOHO-pallMOHAIbHBIE YPABHEHMUSL.

Pemate mnpocTedine CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JAByMs
MEPEMEHHBIMU W CHUCTEMBI JBYX YPaBHEHUU, B KOTOPBIX OJHO YpPAaBHECHHUE HE
SIBJISIETCS IMHEWHBIM (10 BU3yaJIbHOM orope).

Pemiate mpocreiiiine TEKCTOBBIE 3aJaud  alreOpandecKuM CrocoOoM ¢
MOMOIIBIO COCTABJIEHUS YPAaBHEHHUS WM CHUCTEMBbI JBYX YPaBHEHHU C JByMS
[IEPEMEHHBIMU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHKMS YPAaBHEHWW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKux npejacTaBieHui (yCTaHaBIUBaTh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarte nuHEHBIE HEpPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA; H300paxaTh



pEILICHUE HEPABEHCTB HAa YKCJIOBOM MPSMOW, 3alMCHIBATh PEUICHHE C IOMOIIBIO
CHMBOJIOB.

PemaTe cuctempl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIIUE
KBaJ[paTHOE HEPABEHCTBO; N300paXkaTh peIIeHNE CHCTEMbl HEPABEHCTB Ha YMCIIOBOM
MPSIMOMA, 3aMMCHIBATH PEIIEHHUE C TTOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (¢yHKIMM H3y4eHHBIX BHAOB. [loka3piBaTh CcXeMaTHYECKH
pacrojoKeHHEe Ha KOOPAMHATHOW IIOCKOCTH TpadukoB (GyHKIUH Buma: Y = KX,

k .
y=kx+b,,y=ax+bx+c,y=x,y = Vx, Y = ~ B 3aBHCHMOCTH OT 3HA4CHHiI
X

K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.

Crpouts u u300pakaTb CXEMaTHYECKH TpadUKH KBaJAPATHUHBIX (PYHKIIHM,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUI 1O X Tpadukam.

Pacno3naBaTh KBaApaTHuHyl0 (QYHKUIUIO N0 (OpMyse, TPUBOAUTH IMPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HHU, PU3UKU, TEOMETPHUU.

YuciioBble NOCTE10BATEIBLHOCTH W NPOrPecCHm

Pacnio3naBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO MTPOrPECCUU MPU Pa3HBIX
croco0ax 3aaHusl.

BbINONHATE  BBIYMCICHUS €  HCIOJB30BaHHEM (GopMyal N-TO  4ieHa
apu(pMeTHyecKol M TeOMETPUYECKOM IMpOrpeccuil, CyMMbl NEPBBIX N 4I€HOB (C
OTIOPOM Ha CIPaBOUYHYIO0 UH(GOPMAIIHUIO).

Pemarp 3amaum, CBSI3aHHBIE C YKCJIOBBIMHU TIOCJIEIOBATEIBHOCTSIMH, B TOM
quCclie 33Ja4d U3 PEAIbHOM KM3HU (C MCHOJb30BAHUEM KaIBKYJSTOPA, LUQPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0 'OAAM OBYYEHUS)

7 knace (He menee 102 u)

HazBanue

pasaeia (TemMbl)
Kypca (4uciao

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
Yucaa n [ToHsiTHE panoHaIBLHOTO YHCIIA. CucreMaTH3upoOBaTh " odoramarnb 3HAHHSA 00
BBIYHCJICHHUS. ApudmeTndeckue IEHCTBUS C pPANUOHAIBHBIMH YHCIAMH. | OOBIKHOBCHHBIX H JCCSITHYHBIX JIPOOSX.
PanuonajbHbIe CpaBHeHue, ynopsi04iBaHUe PAllMOHAIBHBIX YHUCE. CpaBHHMBATBh H YHOPSA0YMBATH APOOHU, IPeoOpa30OBbIBas MPH
qyucaa Cremnenb ¢ HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JECATHYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 ) Pemennie ocHOBHBIX 3a7au Ha APOOU, MPOLIEHTHI U3 PeajbHOM | OOBIKHOBEHHBIE B JECSTHUYHBIE, B YACTHOCTH B OECKOHEUHYIO

MPaKTUKH.
[IpusHaku  ACIMMOCTH,  Pa3IOKECHUS
HATypaJbHbIX YUCEN.
Peanbubie 3aBUCHUMOCTH. [Tpsimast
MPOMOPIMOHATBHOCTH.

MHOXUTCIN

JIECATUYHYIO APOOb.

IIpumenssT  pa3HoOOpa3Hble  CHOCOObI W NPUEMBI
BbIYHCJICHUS 3HAYeHHil JPOOHBIX BbIPasKeHMM, COACPKAIINUX
OOBIKHOBEHHbIE U  JECATUYHbIE JpOOM: 3aMEHATh IIpH
HEOOXOUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHUE K (opme,
HaubOosnee ynoOHOM s  BBIYMCIEHUHM, NPeoOpa3OBHIBAThH
JIpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHHE U JeNIEHHE JECATHUHBIX
Ipobeil K TeHCTBUSAM C LEIbIMU YnciaaMH (IIpU HEOOXOIUMOCTH
C HaMpaBJIAIOUIEH TOMOIIBIO).

IIpuBoauTh uyMCIOBBIe U OyKBeHHble NMPHUMEPbl CTCICHH C
HaTypaJbHBIM [OKa3aTeleM, OOBACHAA 3HAUEHHs OCHOBAHMS
CTETNEeHH M IMOKa3aTessl CTENeHH, HaXOAWUTh 3HAUY€HUsl CTereHei

Biza @ (2 — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAIbHOE
YHCII0) C ONOPOi Ha CIIPaBOYHYIO HH(DOPMAITHIO.

[TonnmaTe cMbICA 3anMcH OOJBLIIMX YHCEJ C INOMOIILIO
AeCATHYHBIX Apolei U creneHel ynciaa 10, TpUMEHATH UX B
PC€AJIBbHBIX CUTyalluAX.

IIpumMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUS HA MHOXKUTEIN
HATypaJIbHBIX YHCEIL.




Pemiars mpocreiimime 3agayd  HA  4acTH, [IPOLICHTHI,
MIPOTIOPITMH, HA HaXOXKJIeHUEe ApoOH (MPOIEHTAa) OT BEJIUYUHBI U
BEIMYMHBI 10 €€ 1pobu (TmpoueHTy), Ipodu (MpoIeHTa),
KOTOPBI COCTABJISIET OJHA BEJIMYMHA OT JApyroil. IlpuBoanTs,
pa3oupaTh, OLEHUBATH PA3JIUYHBIC PELICHUS, 3alIUCU PEILICHUN
TEKCTOBBIX 3a7a4.

Pacno3dnaBatb M 0O0BSICHSITH, OINMPAsACh HA ONPEACIICHUS,
psIMO  TMPONOPIMOHATIBHEIE W O0OpaTHO MPONOPLIHUOHATIBHBIC
3aBHCHUMOCTH MEXAY BEJIMYMHAMH; MPUBOAUTH MPUMEPHI ITUX
3aBHUCHUMOCTEl W3 peajpHOr0 MHpa, U3 JAPYrUX YUeOHBIX

IIPEIMETOB.
Pemarp npocreiiniyie mpakTHKO-OPHEHTHPOBAHHBbIE 327134
Ha  Japo0M, TNpOULEeHTbI, TNPAMYW® U  00paTHYIO

NPONOPUHOHAIBLHOCTH, NPONOPLMH.

Auredpanyeckue
BBIPAKEHUS
(27 v)

bykBennble  BelpaxkeHus.  Ilepemennblie.  JlomycTumeble
3HAaYeHUs NepeMeHHbIX. DOpMyJIbL.

[IpeoOpa3oBanre OYKBEHHBIX BBIpaXKEHHH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX.

CBoilicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.
MHoOrousneHsl. Cnoxenue, BBIUNTAHUE, YMHOXECHHE
MHOTrowieHoB.  Dopmysbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3no)xeHre MHOTO4JIEHOB HA MHOXKHUTEIIN.

OBnagerp Ha  0a3oBoM  ypoBHe  anreOpandeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHUMEHSITH €€ B Ipolecce
OCBOEHHS yueOHOro MaTepHana.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHMH IMpPH 3aJaHHBIX
3HAYECHUSIX OYKB; BBITTOJHATH BEIYUCICHUS 110 (hOpMyIaMm.
BoInoHATH TpeoOpa3oBaHus LEIO0r0 BhIPAKEHHsI B MHOTOUJICH
MIPUBEJICHUEM MTOJOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOHATH  yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOWJIEHAa Ha MHOTOYICH, MPUMEHATH (POpMysbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OIOpPOH Ha CIPaBOYHYIO
MH(pOpMAaLIHIO.

OcyuiecTBJIAATh PA3JIOKEHUE MHOTOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU 06mero MHOXHUTCJIA, IPUMCHCHUA
dopMynbl  pPa3sHOCTH KBaApaToB, (OPMYT COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HHPOPMAIIHIO.
I[pumensite 1peoOpa3oBaHUE MHOTOWIEHOB JJISI PELICHHS
Pa3IMYHBIX 3aaa4 M3 MaTE€MaTUuKHW, CMCKHBIX IMMPEAMCTOB, U3
peanbHON MPaKTHUKH.

3HaKkoMHUTLCS C HCTOpHeﬁ Pa3sBUTHA MAaTEMATUKH.




YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuia peoOpazoBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YPaBHEHHU.

JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOMN

MEpEeMEHHOM, pellIeHUe JTMHEUHBIX YpaBHeHUM. Pemenue 3a1au
C IIOMOIIBIO YPaBHEHHUM.

*JIuHeitHOe ypaBHEHHUE C IBYMS IIEPEMEHHBIMU U €0 Irpaduk™.
Cucrema 1ByX JUHEMHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TOJCTAHOBKH H
CIIOCOOOM CITOKEHHSL.

Pematp JMHEHHOE YypaBHEHME C OJHOW IIEPEMEHHOMU,
NpPUMEHsIA NMPAaBHJIA II€PEX0Ja OT HMCXOAHOTO YpPaBHEHHS K
pPaBHOCHJIBHOMY eMy Oosiee mpocroro Buia. I[IpoBepsiTs,
ABIISICTCA JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMS.

[oadupars nmpumepsl Nap YUCEN, SBISIOIIMXCA PELIEHUEM
JIMHEHNHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAaHUEM CMBICIOBOM OMOpBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHHUS YPABHEHHUS.

HaxonuTth peleHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMsl [E€pPEMEHHBIMH C OHNOpPOH Ha alropuT™M Yy4eOHBIX
JICHCTBH.

CocTaBJiAITh U peliaTh YPaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBUIO 33Ja4M, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJIY4YCHHBIA pe3yJbTaT C ONOpPOM Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 9)

Koopaunata Touku Ha npsAMoil. YWCIOBBIE INPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpumMepsl
rpadukoB, 3amaHHbIX (Qopmynamu. UreHune rpaduKoB
peanbHBIX 3aBUCUMOCTEM.

[lonstue Qynkumu. I'papuk dynkumu. CBoiicTBa (QYyHKIMM.
JIuneitnas  gynkuus. Iloctpoenwe rpaduka aMHEHHOU
bynkun. ['paduk Gyakmmun y = kX + b,

N300paxkarh HaKOOPIUHATHOM pSIMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, IIY49H, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATH UX Ha alreOpanyeckoM si3bIKe.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOMTh IpaUKH HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJIE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

[pumMensiTh, U3y4yaTh NPeUMYIECTBA, UHTEPNPETHPOBATH
rpaduuecKuil crocob npeacTaBieHHs U aHATU3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaIUu.

OcBanBaTh Ha 0a30BOMYPOBHENOHATHE (DYHKIIMM, OBJIa/I€BaTh
(GYHKIIMOHAJIBbHOW TEPMHUHOJIOTHEH.

Pacno3uaBath nuHeiHy0 QyHkuuio Y = kx + b, onmucwiBaTh
¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duitnenToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM IPaBUIIA).
Crpours rpaduku JuHeHONH QyHKIMH, QyHKIHU Y = KX + b




HUcnoan3oBare 1nugpoBbie pecypcebl
rpadukoB GyHKIMI 1 H3y4YEeHUS UX CBOMCTB.
[IpuBOoaUTE TPHUMEPH! JIMHEWHBIX 3aBUCUMOCTEM B peajbHBIX
IpoLeccax U sIBJICHUSIX.

I IIOCTPOCHUA

IloBTOpPEHME
1 00001IeHuE
69)

[ToBTOpEHNE OCHOBHBIX IMOHATHI U METOJOB Kypca 7 Kiacca,

0000111eHNE 3HAHUH.

BbiOnparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHUCEIl,
BBIYMCIICHHM,  TPeoOpa3oBaHUN  BBIPAKCHHH,  PEIICHUS
yYpaBHEHHH MTPU HEOOXOIMMOCTH C HAPABIIAIONMIEH TOMOIIBIO.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJHAEMbBIX JIEUCTBUM U

CaMOIIPOBEPKY pe3y/ibTaTa BBIYMCICHUH, MPEOOpa3OBaHU,
MOCTPOCHUH.
Pematy mpocreiilime 3agauM U3 PEANBHOM  JKH3HH,

NPUMEHSATh MaTeMaTHYeCKHe 3HAHMUSA /IS PelleHus 3a/1a4 U3
JIPYTUX MPEIMETOB.

Pemate mnpocreiilmme TeKCTOBbIE 3a/Ja4H,
BBIOHPATH CMIOCOOBI PELICHMS 3a/1a4U.

CPABHUBATD,

8 kiacc (e menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE conep:kanue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucna u KBagpatHeiii  kxopeHb w3 uucia.  *Ilonarue 00| @opmyaupoBaTh onpeaejaeHHe KBaJpaTHOTO KOPHs U3 4HCIa,
BBIYHCJICHHS. UppalMoHaTbHOM  yHche.  JlecaTuuHble  MpUONMKEHUS | apU(PMETUUIECKOr0 KBaJPaTHOIO KOPHS MPH HEOOXOIMMOCTH C
KBaaparubie HWppalOHATIBHBIX YUCE. BHU3YaJIbHOW OMOPO.
KOPHH JleticTBuTenbHble yncna. CpaBHEHHE ACWCTBUTENbHBIX yicen™. | [IpuMeHATHh ONepanuio W3BJICUYEHUS KBAJPaTHOIO KOPHS U3
(154) ApudmeTnueckuil KBaJpaTHbIA KOPEHb. YHCJIa, UCMOJIb3Ysl IPU HEOOXOIMMOCTH KAJBKYJISITOP.

YpaBHeHue BUaa X° = a.
CaoiicTBa apudmeTnyecKkux
[Ipeobpa3oBaHrne  YHCIOBBIX
KBaJpaTHBIE KOPHH.

KBaJpPaTHBIX
BBIPAKECHU,

KOpHEH.
COJIEpIKAIINX

OueHuBaTh KBaJpaTHblE KOPHU ILEJIBIMH YHCIAMHU U
JECTUYHBIMH JIPOOSMHU.
CpaBHMBaTL ¥  YNOPAJ0YHUBATH  PAlMOHAILHBIE U

HppaiuOHAJIBHBIC YHCJIa, 3allMCAHHBIC C IMOMOIIBIO KBAaAPATHBIX




KOpHEH ITp1 HEOOXOAMMOCTH € HAIPaBJIAIOLIEH TOMOILBIO.

HccnenoBarb ypaBHEHHE x2 = d, HaxoIUThb TOYHBIE U
npubimxEHHbIe KopHu pu a > 0.

HccaenoBarh cBOiicTBA KBAaJpaTHBIX KOpPHEH, IPOBOISA
YHCJIOBBIE AKCIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJISTOpa
(KOoMTIBIOTEDA).

IlpuMeHaTs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jd
npeodpPa30oBaAHUA BbIPAKEHUI.

BbinosiHATL mpocreiimve mnpeo0pa3oBaHWs  BBIPAKCHHUU,
coJiepKallluX KBaJpaTHble KOPHU. BplpaxkaTb NepeMeHHbIE U3
reOMETPUUYECKUX U PU3ndeckux GopMyi MPU HEOOXOAUMOCTH C
OIIOPOI Ha MPABHUJIO.

BoiunciasiTh 3HaYeHHs1 BBIPAXKCHUM, COIAEPKAIMX KBaJpaTHbIE
KOPHM, UCIIOJIb3YS P HEOOXOAUMOCTH KAJIbKYJIATOP.
Hcnonb3oBaTh B XOI€ pELIEHUS 3aJad  dJIEMEHTapHbIE
IIPEJICTABICHUS], CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS MATEeMATHKH.

Yuciaan
BBLIYMCJICHUS.
Crenenn

¢ IeJbIM
nokasarejiemM
(79)

Crenens ¢ nenslM nmokasareneM. CTangapTHas 3aluch Yucia.
Pa3mepsl 00BEKTOB OKpyskaroIiero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMUYECKUX 00BEKTOB), IITUTEILHOCTH MPOIIECCOB
B OKPY>KAIOIIEM MUDE.

CBolicTBa CTENIEHH C II€JIBIM IT0Ka3aTeleM.

@opMyJIMPOBATH ONpPeaeeHne CTEIIEHNU C LIeJbIM IT0Ka3aTeaeM
(mpu HE0OXOAMMOCTH MO BU3yaJIbHOH OIOpe).

IIpencraBasaTh 3amuch OOJNBIIMX W MajblX YUCEN B
crangaptHoM Buje. CpaBHUBaTh 4YHCIa U BEIWYUHBI,
3aMycaHHble ¢ UCTIOIb30BaHNeEM creneHu 10.

Hcnonb3oBaTh 3amMch YHCEN B CTAaHAAPTHOM BHUAE UL
BBIPAXEHUSI pa3MepoB OOBEKTOB, IIUTEIBHOCTH IPOLIECCOB B
OKpYXKaroIlleM MUPE.

®opMyIHPOBATH, 3aANMUCHIBATHL B CUMBOJIMYECKON (popme U
WJIIOCTPUPOBATH NMPUMeEPaMM CBOMICTBAa CTENEHH C LENBIM
mokazatesieM (MpU  HEOOXOJWMOCTH C  HCIIOJIb30BaHUEM
BHU3YyaJbHOU ONOPBHI).

IIpumeHsiTh  cBoOiicTBA CTENEHW s IpeoOpazoBaHUs
BBIPQXEHUH, COAEpXKAIIMX CTENEHU C LENbIM I0Ka3aTelIeM C




UCIIOJIb30BAaHUEM  CIIPAaBOYHOW WHGpOpMAnuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEJICHUE B CTCIICHB ).

Aaredpanyeckne |KBagparueli TpéxuieH. PasnoskeHne kBagpaTtHoro tpéxwieHa | Pacmo3naBatb — KBaJpaTHBIM — TPEXWIEH,  yCTAHABIIMBATH

BBIPaKeHHS. Ha MHOKUTEIIH. BO3MO>KHOCTb €T'0 pa3JI0KEHUsI HA MHOXKHUTEIH.

KBaaparublii PackaaapiBaTh Ha MHOKHMTEJIHM KBAJPATHBIM TPEXWIEH C

TPEéXwieH HEOTPULIATENILHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C

(59 OINOpPOM Ha AJITOPUTM IpaBUJIA.

Anaredpanyeckue |AnreOpanyeckas 1poOb. JlomycTuMble 3HaU€HUS IEPEMEHHBIX, | 3anucbIBaTh anredpandeckue BoipaxeHus. Haxoqurb o6iacth

BbIPaKeHHS. BXOJIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE |ONpeAeNeHUs PallMOHATEHOTO BBIPAYKEHUSI.

Adredopanyeckasi | CBOWCTBO anreOpanyeckoi 1poou. CokpamieHne Apooeii. BbINOJHATHL YKCIOBHIE MOJCTAHOBKA M BBIYMCJIATH 3HAUECHUE

ApooL Crnoxenue, BbIUMTAHHE, YMHOXEHHE u JIeJIeHre | IpoOu, B TOM YHCIIE C TOMOIIBIO KaTbKYJIATOPA.

(15 9) anrebpandeckux npobeil. IlpeoOpa3zoBaHue BbIpaxeHUil, | POPMYJIHMPOBATH OCHOBHOE CBOMCTBO ajredpandeckoi apodu

CoJieprKalluX anredpandeckue Ipoou. U MPUMEHSATH €ro I IpeoOpazoBaHust JpoOeit.

BbINOJHATL JAeicTBUSL C anreOpamdecKuMH JIpOOsIMH  TIPH
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumensTs
npeoOpa3oBaHus BbIpAXKEHUM Ui peleHus 3a1ad. Beipaxkars
nepeMeHnble u3 (opmyn (puU3MUECKUX, TECOMETPUYECKHUX,
ONUCHIBAIOIUX OBITOBBIC CHUTYallMH) TPH HEOOXOIUMOCTH C
HaIPaBJIIONIEH TTOMOIIBIO.

YpaBHeHust KBanpatHoe ypaBHenue. HemonHoe kBanpaTHoe ypaBHEHMeE.|Pacno3dHaBaTh KBaJpaTHbIE ypaBHEHUS.

U HepaBeHCTBA. dopmysa KopHel KBaapaTHOTo ypaBHeHUs. *Teopema Buera*. |3anucbiBaTh (opMysly KOpHEHl KBaJpaTHOIO YpaBHEHWS,

KBanparubie Pemenne  ypaBHeHMH,  CBOAALIMXCA K  KBaJpaTHHIM. | pelliaTh KBaJpPaTHble YPaBHEHUs] — IIOJIHbIE U HEIMOJHbIE (C

YPaBHEHUs [Ipocreiimue ApoOHO-paLlMOHATIBHBIE YPaBHEHHUSL. MCIIOJIb30BaHNEM CIPABOYHON MH(POPMAIUN).

(1549) Pemenne TEKCTOBBIX 3aad € MOMOINBIO  KBajapaTHbIX |[IpoBoauTh  mpocTeiilime  WccjeA0BAHMSA  KBAJpPaTHBIX

YPaBHEHUM. YpaBHEHUM.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAaAPAaTHBIM, C TOMOULIBIO
npeoOpa3oBaHUi W 3aMEHOM TMepeMeHHOW ¢ Omopod Ha
QJITOPUTM TIpaBUJIA.

HaOuronats ¥ aHAJAM3MPOBATh CBA3b MEXAY KOPHAMU H
K03 pULIMEeHTaMU KBaJPaTHOTO YPAaBHEHHUS.




*TIpumMeHsTH TEOpEMY Buera IS peLeHus
3a/1a4 (C UCIOIB30BaHUEM O0Opasia)™.

Pemath TeKkcTOBBIE 3aJayl aIreOpanvyeckuM CIocoOoOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBUS 33Jaud K
areOpanveckoll MOJETH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOUMOCTH C  HaNpaBIAIOIIEd TMOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus JluHelHOE YpaBHEHHE C JABYMs IEPEMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh TUHCIHHBIC YPAaBHEHUS C IBYMS TICPEMEHHBIMH.
U HEpaBeHCTBA. IIPUMEPBI PEUIEHUS YPABHEHUH B LIENBIX YUCTIAX. Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM YHCIE
Cucrembl Pemenune cucrem ABYX JIMHEHHBIX YypaBHEHUH C JBYMS |HCHOJIB3Ysi HUGPOBBIE pecypchl (IpU HEOOXOAUMOCTH C
YPaBHeHH nepeMeHHbIMHU. [IpuMepbl perieHus CUCTEM HETUHEHHBIX |OMOPON Ha allTOPUTM Y4eOHBIX IEUCTBUN).
(13 v) YPaBHEHUU C JIBYMsI IEPEMEHHBIMH. Pazanyare napauielabHbBIE U NEPECEKAIOIINUECS MPSIMBIE IO UX
*T'paduueckass  HUHTEpHpeTalUsi  ypaBHEHUS C  JABYMs | ypaBHEHUSIM.
[IEPEMEHHBIMH U CUCTEM YPABHEHUH ¢ JByMsl IEpEMEHHBIMU ™. |PemiaTh CHCTEMbl JBYX JIMHEHHBIX YpaBHEHHM ¢ JByMs
Pemrenne TeKCTOBBIX 33J1a4 C MOMOIIBIO CUCTEM YPABHEHUH. MIEPEMEHHBIMU TI0JICTAHOBKOU U CII0KEHUEM.
Pematp npocreiiime CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SBJISETCS TUHEHHBIM IIPU HEOOXOIMMOCTH C HaMpaBISIONIEH
MTOMOUIBIO.
*TIpuBoauTh rpaguyeckyl0 HMHTEPNPETAlMI0  PEIICHUS
YpaBHEHUSI C JABYMSI MEPEMEHHBIMH W CHCTEM YpPaBHEHHUH C
JBYMsI TIEpEMEHHBIMU. *
Pemiath TeKCTOBBIE 32/1a4M alreOpanueckuM CIIOCOOOM.
YpaBHeHust HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
U HEPaBEHCTBA. HepaBeHcTBO ¢ 0HOM nepemMeHHOM. JIMHEHHbIE HEPABEHCTBA C | MIUTIOCTPUPOBATh UX HA KOOPAMHATHOW MPSIMOM.
HepaBencrBa OJIHOM mnepeMeHHOM M uXx pemeHue. Cuctemsl JHHEHHBIX | [IpuMeHATH cBOCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJTHOM NMEPEMEHHOM U UX PEUICHUE. Pematr, JMHEHHBIE HEpPaBEHCTBA C OJHOM TEPEMEHHOM,

N300paxkeHne perieHus JINHEHHOTO HEPaBEHCTBA U UX CHUCTEM
Ha YMCIIOBOW MPSAMOI.

n300pakaTh pelIeHre HepaBeHCTBA Ha YUCIOBOM MPSMOH.
Pemath cucTeMbl IMHENHHBIX HEPABEHCTB, H300paXkaTh peleHue
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHCJIOBOM  MpsAMOM  Ipu
HEOOXOMMOCTH C BU3YaJIbHOU OMTOPOH.




DyHKIUH.
OcHoBHBIE
NOHSATHS
(S9)

[Tonatue ¢ynkuun. OOIAcTh ONpeAENeHUS M MHOXKECTBO
3HaueHni QyHkuu. CriocoObl 3ananus QyHKIIHA.

I'padux ¢ynkuuu. CoiicTBa (yHKIMH, UX OTOOpaKEHHE Ha
rpaduxke.

Hcnoab3oBaTh  QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0O M
CHMBOJIMKY.

BoruuciasTs 3HavYeHust QyHKIMA, 3a0aHHBIX (popMynamu (mipu
HEOOXOJMMOCTH HCIOJb30BaTh KalbKYJISATOpP); COCTABJIATH
TA0 MBI 3HAYEHHIT QYyHKIUY.

CTpouTh N0 ToYKaM rpadpuku QyHKINH.

OnuceiBaTh CBOMCTBAa (QYHKIMU HAa OCHOBE €€ rpaduuecKoro
OPEJCTaBICHU MNP  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
ITOMOLUIBIO.

Hcnonb3oBats  (QYHKUUOHAIBHYI0  TEPMHHOJOTHIO H
CHMBOJIMKY.

HccaenoBarh npuMepbl IpadUKoB, OTPAXKAIOIIUX peabHbIE
npoueccsl U sBiacHUS. IIpMBOAMTHL NMpHUMepbI IPOLECCOB U
SBJICHUH C 3a/1aHHBIMHM CBOMCTBaMH.

Hcnonb3oBaTh KOMIBIOTEPHbIE POTPAMMBI Ul IIOCTPOCHUS
rpaduKoB PyHKIUI U U3y4eHUs UX CBOICTB

DyHKIUH.
YuciioBbie
byHkunn
(CRY)

Urenne u mnoctpoeHue rpapukoB QyHkumid. [Ipumepst
rpaduKoB (PYHKIMH, OTpaXkaroIIUX peabHbIe MPOLIECCHI.
OyHKINH, ONUCBHIBAIOIINE  MPSAMYIO U oOpaTHyt0
PONOPLMOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepboma.
Ipaduk Gyskmuny = X2

k
OyHKIMKA Y = X2, y = X, Yy = Vx,y = = *rpaduueckoe
pellieHre ypaBHEHUHN U CUCTEM YpaBHEHHM. ™

Haxoauthb ¢ nomMombio rpadpuka QyHKIUN 3HaUCHHE OJHOM U3
paccMaTpUBaEMbIX BEJIMYHH 10 3HAYECHUIO IPYTOM.

B HECIOXHBIX Cllydasx BbIpa:kKaThb (pOPMYJIOH 3aBHCHMMOCTb
MEXYy BEIIMYUHAMH.

OnucpiBaTh XapakTep W3MEHEHHsS OJHOM BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3snaBarh Buasl wu3ydaeMbix (¢yHkiuid. Iloka3biBaTh
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB byHKIUI BHJIA: y = X4, y = X,
Y= VK Y =5

Hcnoab3oBath PyHKIHOHAJBHO-TPA(HUUYECKHUE
NpeacTaBJaeHus Ul PELICHUs U UCCIEA0BAaHUS YPABHEHUN U
CHCTEM YpaBHEHUM.

[pumensaTe nugpoBbie pecypcbl Ui INOCTPOCHUS Tpa(UKOB

GyHKIHIA.




IloBTOpPEHME
1 00001IeHuE
69)

[ToBTOpEeHHE OCHOBHBIX TOHSATHH U METOJOB KypcoB 7 U 8
KJ1accoB, 00001IeH e 3HAHNH.

IIpumMeHATH cHmOCOOBI CPAaBHEHUS YHCEI, BBIYUCIICHMIA,
npeoOpa3oBaHM BBIPAKEHUH, PEIICHUS YPaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJHAECMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MPeoOpa3OBaHUM,
IIOCTPOEHUM.

Pemars 3amaum M3 peajibHOM  KU3HH, TPHUMEHATH
MaTeMaTU4YeCKHe 3HaHUS [UIS pelIeHus 3ajad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kiacc (1e meree 102 u)

Ha3zpanue
pa3aena (TemMbl)
Kypca (4ucj10
4acoB)

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Yucaa u
BbIYMCJIEHHSI.
JlelicTBATEILHBIE
ymucaa

O w

PanmonansHbie yncna, *uppalnroHaNbHbIE YUCIA, KOHEUYHbBIE U
OecKOHEUYHbIE JIECATUYHBIE Ipoou. MHOX%ecTBO
JCUCTBUTEIBHBIX  YHCENl, ACHUCTBUTCIbHBIC YHCIAa  Kak
OCCKOHEYHBIC JEeCATHYHBIE MpoOu. B3auMHO oaHO3HAYHOE
COOTBETCTBUE MEKJYy MHOYKECTBOM JIEUCTBUTENIBHBIX YUCET U
MHOECTBOM TOUYEK KOOPAMHATHOW MPSIMOM.

CpaBHeHUE  JICUCTBUTENBHBIX  YHCEN,  apUPMETHUECKUE
NEHCTBUSA C NEWCTBUTENLHBIMA YUCIAMHA.*

[TpubnmxEénnoe 3HAYCHHUE BCJIIMYUHDI, TOYHOCTD
MPUOIKEHNS.

Oxkpyrnenune uucen. Ilpukuaka u OLEHKa pPeE3yJbTATOB
BBIYMCIICHHI.

PasBuBarp mnpeacraBjeHusi O YHCIAX: OT MHOMKECTBA
HATypaJbHbIX YHCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.
O3HaKOMHTBCS c BO3MOKHOCTBIO MIPEACTaBICHUS
JIEUCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOM JCCATUYHOU Tpo0H,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMIKEHUS] PAlMOHAIBHBIX U
HMppalOHAJIbHBIX YUCEN.

*3anucbIiBaTh, CpPaBHMBATDH " YHOPSAA0YMBATH
JIeNCTBUTENIbHEIC YHCIa™.

BbinoaHsATL, codeTas YCTHbIE W IIMCbMEHHbBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAUCHHUS CTEINeHEM C IEeJbIMH MOKa3aTellsIMHU H
KOPHEH; BLIYUCJISATH 3HAUCHUS! YUCIOBBIX BBIPAKEHUH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCeJl B MPAKTUYECKON AEATETbHOCTH YEIIOBEKA.




AHaJIM3MPOBATh W [eJaTh BBIBOABI (II0CJIE COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPUOJIMKEHHS ICHCTBUTEIHHOTO 4HCia
IIPU PELICHUH 3a/au.

OxkpyriasiTh ICUCTBUTEIBbHBIC YNCIIA, BBINOJHATH NMPUKHAKY

pesyibTaTa  BBIYMCICHUH, OLEHKY 3HAYE€HUH  YUCIIOBBIX
BBIPAKECHHUIA.
3HAaKOMUTBCA C UICTOPUEH pa3BUTHUSA MATeMATHKH.
YpaBHeHust JIuneiiHoe ypaBHeHue. PemieHue ypaBHeHu#, cBoasmuxcd K |OcBauBaTh, 3alOMHHATHL M TNPHUMEHATh Tpaduyueckue
U HepaBeHCTBA. JIMHEHHBIM. MeTOAbl IIPU PELICHUH ypaBHEHUMN, HEPAaBEHCTB U UX CUCTEM
YpaBHeHnust KBagpatHoe ypaBHeHue. Pemenue ypaBHeHMi, cBogsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha alIropuTM Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIC YpaBHEHHSI. JeNCTBUI).
nepeMeHHOMH *IIpumepsl pelleHUs ypaBHEHMH TpeTbe M ueTBEPTOH | Pacmo3HaBaTh 1iebie U JpOOHbIE ypaBHEHHUS.
(14 v) CTENEHEN pa3IoKEHUEM Ha MHOKUTEIN. ™ Pemiate JiMHeliHbIe M KBaJpPaTHbICe YPaBHEHHUs, YPaBHEHHS,
Pemienue 1poOGHO-paliMOHAIBHBIX YpPaBHEHHH. CBOJMIIMECS K HHUM, MpoCTedlne JpoOHO-palllOHAIbHbIE
Pemennie TeKCTOBBIX 3aJ1a4 alreOpanyeckuM METOJIOM. YpaBHEHHUSI.
IIpenaaraTs BO3MOXHbBIE CIIOCOOBI pelIEHHs] TEKCTOBBIX 3ajad,
0o0Cy:k1aTh HMX M PpelmaTh TEKCTOBbIE 3aJaud pa3HBIMU
croco0amH.
3HAKOMMTBCS € HCTOPHEl Pa3BUTHs MATEMaTUKU
YpaBHeHust JIuHeltHOE ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh M NMPUMEHSITH MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHH C JIBYMs NEPEMEHHBIMU |JIMHEHHBIX YPaBHEHHUH € IBYyMSI IEPEMEHHBIMU U CHUCTEMBI JIBYX
Cucrembl n eé pemeHue. Pemenune cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIIAETCS JIMHEWHBIM
YPaBHEHU KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (Mo BU3yaJIbHOH o1ope).
(14 9v) I'paduueckas MHTEpIpeTanysi CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (QyHKIMOHAIbHO-Tpaduyeckre NpeicTaBiIeHUs

NEPEMEHHBIMHU.
Pelenne TeKCTOBBIX 3a7a4 aJIFeraI/I‘-IeCKI/IM CIIOCOOOM.

JUIS pellieHHUs1 M MccJleIOBAHUSl YDABHEHUH U CUCTEM.
AHAIM3UPOBATh TEKCTHI 3a/1a4, pelaTh UX aaredpandeckum
CIOCOOOM: MEPeXOAUTHOT CIOBECHONH (OPMYIUPOBKH YCIOBUS
3aJjauy K anreOpanyeckoit MoJenu MyTEM COCTaBJICHUS CUCTEMBI
YPAaBHEHUI; pemaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHUU;
HHTEPNPETHPOBATH PE3YIbTAT.

3HaKkoMHUTLCS C HCTOpHeﬁ Pa3BUTHA MAaTEMATHUKNU




YpaBHeHus

U HEpaBeHCTBA.
HepaBencrBa
(16 v)

UYucoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHHUE.
CucreMpl JTMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHON M MX
peleHue.

KBanpaTHble HEpaBEHCTBA U UX PELICHUE.

I'papuueckas  uHTEpHpeTanuss HEpaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI [IEPEMEHHBIMHU.

Yurars, 3alUChIBATD, IMOHUMATb,
HHTEPNPETUPOBATHHEPABEHCTBA; MCIOJIB30BaTh CUMBOJIUKY U
TEPMUHOJIOTHIO.

BoinoHsTh npeoOpazoBaHusi HEPABEHCTB, MCMOJIB30BATH IS
npeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3naBaTth JIMHEHbBIEC U KBAJAPAaTHBIE HEPABEHCTBA.

Pemiath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBI  JIMHEWHBIX
HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOUIUX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CY/AATh IIOJIyYCHHBIC PEIICHUS.
HN300paxkaTh pelicHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIIOBOM NPSIMOM, 3amUCBIBATH PELICHHME C IOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHBIC HEPABEHCTBA, WCIOIB3Ys TpadudecKue
MIPE/ICTABIICHHUSL.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIpU PEIIECHUU
pa3IMYHBIX 3a/1a4, B TOM YUCJIE NPAKTUKO-OPUEHTUPOBAHHBIX.

DOYyHKIUH
(16 9)

KBanparuunas ¢ynkuums, e€ rpapuk u cpoiicrBa. Ilapaboina,
KOOP/AMHATHI BEPIIMHBI IapaboIIbl, 0Cb CHMMETPHH MapadoIbl.
CreneHHble (QYHKIMHM C HAaTypalbHBIMU MOKa3aTeIsiMu 2 U 3,
ux rpauKu 1 CBOMCTBA.

Ipadukn ¢yaxumit: y = kx, y = kx + b, ,y = ax?, y = ax’,

y = Vay =z

Pacno3HaBaTh BBl U3y4yaeMbIX (QYHKIUH; HILTIOCTPHPOBATH
CXeMAaTHYeCKH, 00bSICHATH DPACIIOJOKEHHE HAa KOOPJIMHATHOM
IUIOCKOCTU TpadukoB GyHKIMA Buma: Y = kx, y = kx + b, , y
= ax, y = ax,
_ _k .
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHU# KO3()DHUIHEHTOB;
X

OIHCHIBATH UX CBOWCTBA.

Pacno3naBaTth KBaipaTUIHYIO QYHKIIHIO IO (popmyie.
IpuBoauTH, TNpPUMEPHI KBAJAPATUYHBIX 3aBHCUMOCTEH W3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 060011aTh 0COOEHHOCTH TpaduKa KBaJIpaTUUHOM
Gyukmun Yy = ax’ + bx + ¢ (opu  HEOOGXOAMMOCTH ¢
HaIPaBJISIONIEN TOMOIIBIO).

Crpourn U u300paxaThb CXeMaTH4YeCKH rpaduku
KBAJPATHUHBIX (DYHKIHH, 3a1aHHBIX (pOpMyIaMu Buaay = ax’, y
—ax*+q y=ax+p?’: y=at+bx+c (upu
HEO0XO/IMMOCTH C BU3YaJIbHOU OIOPOiA).




AHAIM3UMPOBATh W TPHUMEHATH CBOWMCTBAa H3YYEHHBIX
GyHKIMA U UX TOCTPOSHHs, B TOM YHCIE C MOMOIIBIO
U (POBBIX PECYPCOB.

YucoBbie
MoCJaeI0BaTEeIbLHOC
TH

(15 49)

[ToHsATHE YMCIOBOM MTOCIEI0BATEIBLHOCTH.

3amaHue TMOCIE0BaTEIbHOCTH PEKYPPEHTHOH (opMysIoi u
dhopmyIioit N-To WieHa.

Apudmerndeckas U reoMeTpuueckas mnporpeccunr. DopmMyIibl
N-ro wieHa apuMeTHUYecKoil ¥ TeOMETPUUYECKON MPOrpeccuid,
CYMMBI IIEPBBIX N UJIEHOB.

*N300pakeHre 4ieHOB apu(METHUYECKOH U TeOMETPUYECKOU
IIPOTrPECCUM TOUKAMH Ha KOOPAUHATHOM INIOCKOCTH.
JIMHENHBIN ¥ SKCIIOHEHITUATIBHBIA POCT.

Cno’xHbl€ MPOLIEHTHL. ™

OcBanBaTh U MPUMEHSATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C MCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C IOHATHUEM IOCIIE0BATEILHOCTH.

AHaau3upoBaTh (GopMylry N-TO 4J€HAa MOCIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHY0  (GOpMyly W  BBIYHCIATH  WICHbI
[10CJIEI0BATEIbHOCTEH, 3aJaHHBIX ~ J3TUMH  (HOpPMYJIaMH.
YcranaBiauBaTh 3aKOHOMEPHOCTh B [OCTPOCHUU
IIOCJIEZI0BATENbHOCTH, €CJIU BBINMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3snaBarh  apudMETHUYECKYI0O M  T€OMETPUUYECKYIO
IPOTPECCUU NPU Pa3HbIX Coco0ax 3aJaHMsL.

Pematp 3amaum ¢ wucnoigb3oBaHHEeM (opMyn N-ro  4ieHa
apu(METUYECKOH U TEOMETPHUUECKOW IPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C ONOPOil Ha CIPaBOYHYIO HHPOPMALIHIO.
*U300paxkaTh WICHBl IOCIEIOBAaTEIbHOCTH TOYKAMU Ha
KOOPJIMHATHOM TIIIOCKOCTH ™.

PaccmarpuBare npumepsl NpoOLECCOB M ABJEHUH U3
peaibHOM  KHM3HM,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(MEeTHYECKON MPOrpeccuy, B T€OMETPHUUECKON MPOrPecCHH;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH rpadpuueckn™.
Pemats mnpocreiimime 3agauM, CBS3aHHBIE C YHCIOBBIMH
MOCJIEI0BATENbHOCTSAMU, B TOM YHCJE 3aJjaud W3 peallbHOMN
KU3HM €  WCIOJB30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(2MEKTPOHHBIX TabIHIL, rpaUUECcKOro KalabKyasTopa U T.I1.).
*PemiaTh 33724l Ha CJIOXKHBIE MPOLEHTHI, B TOM YHCIE 33/1a4H
U3 pealibHOM NMPaKTUKHU (C UCTIONb30BAaHUEM KaJIbKYJISATOpa).™
3HAKOMUTBCS C UCTOPHEH Pa3BUTH MaTEMATUKU.

IoBTOpEHME,
00001IEHME,

Uncaa u BbIYHCIEHHMs (3aMUCh, CpaBHEHUE, JCUCTBUSA C
JICUCTBUTEIBbHBIMU YHUCJIAMHU, YHCIIOBAsl MpsAMas; HPOLIEHTHI,

OHCpHpOBaTb NOHATUAMMU. MHOXKECTBO, IIOJAMHOXECTBO,
onepanvi HaJd MHOKCCTBAMH; HCHO0JIb30BaThb Fpa(bI/I"IeCKOC




cCHCTEeMATH3alus
3HAHMN
(18 v)

OTHOIICHHMS, TIPOTIOPIINH; OKPYTIIEHUE, TPUOIMIKEHUE, OLIEHKA;
pellIeHre TeKCTOBBIX 33a4 apu(METHYECKUM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsl (npeoOpa3zoBaHue
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIE 3HAUEHUS).
@®yHkouu (IOCTPOCHHE, CBOWCTBA M3YYEHHBIX (DYHKLIHN;
rpaduuecKoe pereHne ypaBHeHUI U UX CUCTEM).

IIPEACTABJIICHUE MHOKECTB I ONKUCAHMS PEAIBHBIX IIPOLIECCOB
U SABICHMH, IIpU pELIEHWH 3aJad M3 JpYyrux Yy4eOHbIX
IIPEAMETOB.

AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JETMMOCTH, LEJI0€ YHUCI0, MOIYJIb YHWCIA, OOBIKHOBEHHAs U
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apuMeTHUeCKui
KBaJPaTHBIN KOPEHb.

BbInoHATL JeHCTBUS, CPAaBHHBATL H YNOPSA0YHUBATH
YUCJa, MPEACTABIATh YHCIA HAa KOOPAWUHATHOM IIPSIMOM,
OKPYIUIATH  YHCJIAa; BBINOJHATL NPHKHIKY M OLEHKY
pe3yJibTaTa BEIYUCICHUN.

PemaTh TekcTOBBIE 3a1a4H ApUPMETUUECKUM CIIOCOOOM.
Pemiate mnpaxkTHyeckHe 3agauyM, COZAEpKallue IIPOLEHTEI,
JIOJIM, YacTH, BBIPAKAIOIIUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa3ouparpb peanbHble KU3HEHHBIE CUTYallnH, (GopMyJIMpPOBATH
UX Ha s3bIKE MAaT€MaTHKH, HAXOAWUTh pElICHUE, NPUMEHsA
MaTEMaTUYECKUN annapar, HHTePIpPeTHPOBATHL PE3YIbTaT
OnepupoBaTh NOHATHUSIMH: CTENEHb C ILEJIBIM I0KA3aTelEM,
apudmernyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas ApoOb, TOXIECTBO.

BbINOJHATL OCHOBHBbIE JeificTBHMS: BBINOIHATH PACUETHl II0
dopmynaM, mpeoOpa3oBbIBATh IElble, APOOHO-PALMOHATIbHbIE
BBIPQXEHUSI U BBIPAXEHUS C KOPHSIMH, pEaln30BbIBATh
pa3jgoKEeHUE MHOTOUIEHa HAa MHOXUTENIW, B TOM 4HCIE C
UCIONIb30BaHUEM (OpMyNl Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U pa3HOCTH (C OMOpOW Ha CHPaBOUHYIO MH(OpMAIHIO);
HaXOJUTh JOMYCTHMbIE 3HAYEHMsI MEPEMEHHBIX U JPOOHO-
palOHaIbHBIX BBIPA)KEHUHN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYNI pealbHble MPOLECCH U
SBJICHUS.




OnepupoBarh moHATUAME: QYHKIMS, TpaduK QYHKIUHN, HYIH
GyHKIIMM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHMs, YObIBaHHS, HAUOOJbIIEE U HAMMEHBIIIEE 3HAUCHHS
GyHKIHH.

AHanU3MpoBaTh, CpPaBHUBaTb, O00CY:KAaTh  CBOICTBa
byHKIM, cTPOUTH UX rpaduxy.

OnepupoBaTh NOHATHSIMH: TIpsIMas PONOPIHOHAIBLHOCTB,
oOpaTHasi  NPONOPLHOHATBHOCTh,  JIMHEWHas  (QyHKUUA,
KBajipaTHuHas QyHKIus, napadoia, runepoosa.

HUcnonb3oBars rpaukm UL ONPEIEIICHUS  CBOMCTB,
IPOIIECCOB M 3aBHCHMOCTEH, Ui pElIeHHs 3a1ad U3 JPYrux
y4eOHBIX TPEIMETOB M peallbHON JKHU3HHU, MOAEJIMPOBATH C
MOMOIIBIO TPAPHUKOB PeaIbHBIE MPOLECCH U SBICHHUS.
Boipakath ¢opmysiaMmu 3aBUCUMOCTH MEX/Y BEJIMYMHAMHU.
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