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lloachumenvnas 3anucka

PabGouas mporpamma mo MareMaTwke Jjisi OOy4alolUXcsl C 3aJepiKKOiM
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIErO
oOpa3oBaHusl TOATOTOBJIEHA Ha oOcCHOBe @DenepalbHOTO TOCYJAPCTBEHHOTO
o0pa30BaTeIbHOTO  CTaHAapTa OCHOBHOTO oOmiero oOpaszoBanus ([Ipukas
Munnpocsenienuss Poccun ot 31.05.2021 . Ne 287) (manee — O®I'OC OO0O0),
denepaabHON aIanTUPOBAHHON 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus uid OOy4alOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hos0pst 2022 . Ne 1025), ®enepanbHOi
paboueil mporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs MO Y4€OHOMY MpPEIMETY
«Marematuka»,  denepanpHOM  NPOrpaMMbl  BOCIHMTAHUSA, C  y4E€TOM
pacnpeeseHHBIX 0 KJaccaM MPOBEPSEMBIX TPEOOBaHUM K pe3yabTaTraM OCBOEHUS
denepanabHON aIanTUPOBAHHOW 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus Ui 00yUYaOLIUXCs € 3aJEPKKON ICUXUYECKOTO pa3BuTHUs. B paboueil
IIporpamMMme y4TeHbl UJEH U MojoxkeHUs KoHuenuuy pa3sBUTHS MaTeMaTH4eCcKOIo
oOpazoBanus B Poccuiickoit deneparuu.

VYueOHpiii mnpenmer «MaremMaTuka» BXOAUT B HPEIMETHYIO 0011acThb
«MaremaTuka U uHpopMatuka». OH CIIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIBHON
KyJAbTYpbl M JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUS I0JIb30BAaThCS
QITOPUTMAMHU, a TAK)K€ MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOy4varomuxcss ¢ 3[IP. YueOHBIM mnpeameT pa3BUBaeT
MBIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpa)xeHHe, (PYyHKIHOHAIBHYIO TI'PaMOTHOCTD,
YMEHUS BOCHPUHMMATh M  KPUTUYECKH  aHAJIM3UPOBaTh  HMHQOpMAaIUIO,
MPE/ICTABICHHYIO B Pa3IMYHBIX (hOpMaX.

OOyueHue marematuke AAET BO3MOXXHOCTh PAa3BUBATh y OOydarolmuxcs ¢
3IIP TOYHYI0, pauMOHAIBHYI0 M HMH(POPMATUBHYIO pPEYb, yMEHHE OTOUPATh
HauOosee MOIXONAIIUE S3bIKOBbIE, CUMBOJIMYECKUE, TpapuuecKue CpeicTBa AJs
BBIPAKEHUS CY)KJICHUW W HAITISTHOTO WX MPEICTABICHUS.

Heo0xoaumbIM KOMIIOHEHTOM 00I1IEN KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
SBIsieTCS oOIlee 3HAKOMCTBO C METOAaMH T[IO3HaHUS JEMCTBUTEIBHOCTH,
IIPEICTABICHUE O MPEAMETE M METOAAX MAaTeMaTHKH, MX OTIMYUI OT METOJO0B
JPYTUX €CTECTBEHHBIX M T'YMAHUTApPHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHUS
MaTeMaTUK{ JJig pelIeHUs HAy4YHbIX M MPHUKIAJHBIX 3a1ad. Takum o0pasom,
MaTeMaTU4ecKoe 00pa3oBaHHE BHOCUT CBOM BKJIaa B ¢GopMUpOBaHUE OOIIeH
KYJBTYPBI YEJIOBEKa.

N3ydyeHne MareMaTHKU TaKke CHOCOOCTBYET 3CTETHMUECKOMY BOCIUTAHUIO
4eJIOBeKa, MOHMMAHMUIO KPacoOThl M M3ALIECTBA MATEMAaTUYECKHX PACCYXICHUMH,
BOCIIPUSITUIO TEOMETPUUYECKHUX (DOPM, YCBOEHUIO UJIEW CUMMETPUHU.

[Iporpamma oTpaxaer coaep:kanue oOyuyeHusi npeamery «MaremaTtuka» c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyvaronuxcst ¢ 3IIP.
OBnanenue yuyeOHBIM mpeaMeToM «MareMaTrnka» MpeacTaBiseT ONpeAesICHHYIO
cinoxHoCTh s ydamuxcs ¢ 3[1P. V oGyuatomuxcs ¢ 3I1P Hanbonee BoIpakeHbI
OTCTaBaHUSI B PAa3BUTHH CIOBECHO-JOTMYECKUX (OPM MBIIUICHUS, MO3TOMY
aOCTpaKTHBIE U OTBJIEUYECHHbBIE KATETOPUHA UM TPYAHOJOCTYIIHBI. B Toxe Bpems npu
CHELMATLHOM 00YYeHHH 00YyJaroIfecss MOTYT BBIOIHSTH 3a/1aHUSA 110 AJITOPUTMY.



OHM BOCHPUMMYMBBEI K MOMOILIM, MOTYT BBINOJHUTH MEPEHOC HA AHAIOTMYHOE
3aJJaHUE€ YCBOEHHOTO crocoba pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTENBHBIX
olnepauuii M 3aMEQJICHHOE CTAaHOBJICHUE JIOTMYECKUX JEUCTBUM NPHUBOIAT K
HEJOCTaTOYHOW  OCMBICIIEGHHOCTH  COBEpLIAEMBbIX  y4€OHBIX  JEHCTBUH. VY
oOyJaroluxcs 3aTPyJAHEHbl CUETHbIE BBIUMCIEHMS, MPOU3BOAMMBIE B yMme. B
IIMCBMEHHBIX BBIYMCICHUSAX OHH MOTYT IIPOIYCKAaThb OJWH M3 IPOMEXYTOYHBIX
maroB. [Ipu pa®oTe ¢ YMCIOBBIMHM BBIPAKEHUSIMHU, BBIYMCICHUEM HX 3HAYEHUS
MOT'YT HE€ YJIEp)KHBaThb NPAaBUJIBHBIA NOPSIAOK naeucTBud. llpm ynpomenun,
npeoOpa3oBaHun BeIpakeHud yuammuecss ¢ 3[IP He MOryT caMOCTOSITEIBHO
IPUHATH PELIEHUE O MOCIEA0BATEIIbHOCTH BBIOIHEHUS J1elcTBHI. KOHKpETHOCTh
MBIIUIEHUS OCJIOKHSET YCBOEHHUS HaBbIKAa PELICHUS YPAaBHEHHUW, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. MM ManogoCcTyHO coBepilieHne 00paTUMBIX ONIEPALIHA.

Huskuil ypoBeHb pa3BUTHS JIOTUYECKUX OIEpalldid, HEIOCTAaTOYHAs
O00OOLICHHOCTh MBILUICHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMW»: MpH
OnpeneNeHN (QPYHKIMOHAIBHON 3aBUCUMOCTH, NIpPHU OMNHCAHUU TIpaduyecKoit
CUTyalldud, HCIOJb3ysl T'€OMETPUUECKUM, anreOpanueckuid, (pyHKIIMOHAIbHBIHI
sa3blkd. Hepenko ydaimimecs He BUISAT pa3HUIBl MEXKAY OO0JIACTBIO ONPENCIICHHUs
byHKIMHA U 00J1aCThIO 3HAYCHUH.

Pemenue 3aau conpsikeHO ¢ TPYAHOCTAMU OQOPMIIEHHSI KPaTKOM 3aIlucH,
IPOBEICHMSI  aHAIM3a  YCJIOBMS  33Ja4M,  BBIJCJIECHHUS  CYLIECTBEHHOTO.
Oo6yuaronuecss ¢ 3IIP 3arpyassitoTcss caenaTh yMO3aKJIIOYEHHUE OT OOIIero K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalMOHAIbHBIE CIIOCOOBI PEIICHUs, WHOTIa
OTrpaHUYMBAIOTCA MAHUITYJISIUSAMU C YUCITAMH.

[Ipu wu3yyeHunm reomeTpuueckoro wMarepuana oOydaronecs c¢  3IIP
CTAIKUBAIOTC € TPYAHOCTHIO  J€NaTh JIOTMYECKHE  BBIBOABL, CTPOUTH
nocyeoBaTeNbHbIE paccykaeHus. HenpouHble 3HaHHUA OCHOBHBIX TEOPEM
reOMETpUM TPHUBOJUT K OMMOKaM B PEIIEHUH TEOMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTH (HOPMYITy, HEIPABUIBLHO IPUMEHUTH Teopemy. K
Cepbe3HbIM OLIMOKaM B pEIIeHWH 3ajad NPUBOAST HEJOCTATOUYHO pa3BUTHIC
IIPOCTPAHCTBEHHBIE NpeICTaBlIeHNs. VIM CI0KHO BBINIOJHUTH YEPTEK K YCIOBHIO,
B IUCHbMEHHBIX pabOTaX OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEXKY.

TouyHocTh 3amoOMHHAHMS W BOCIPOM3BEACHMS] ydyeOHOro Marepuana
CHIDKEHBI MO MPHUYKHE c1a00CTH MHECTUYECKOM NeATEIbHOCTH, CYKEeHHUs o0bema
namatu. OOyuwatoumumcst ¢ 3IIP TpeOyercs Oonbllie BpeMEHU Ha 3aKpeIjieHUe
MaTepuaa, akTyaau3alusi 3HaHU| 10 ONope MPU BOCIPOU3BEACHHH.

Jist  mpeonionieHMsl TPYJHOCTEH B HW3YYEHUHM YYEOHOro mpeaMera
«Marematuka» HeoOxoaMMa ajanTanus oObeMa M XapakTepa y4eOHOTo
MaTepuana K TO3HaBaTeIbHbIM BO3MOXHOCTAIM ywammxcs c 3I[IP. Craemyer
y4eOHbI MaTepuan MPEnoJAHOCUTh HEOOJIbIIMMHU MOPLUSAMHU, YCIOXKHSAS €ro
MOCTENIEHHO, M3bICKUBATh CIOCOOBI aJanTaldd TPYIHBIX 33JaHUNA, HEKOTOpPbIE
TEMbl [J1aBaThb KAaK O3HAKOMUTENbHBIC; MCKJIIOYaTh OTHEJIbHBIE TPYAHBIC
JI0Ka3aTesIbCTBA; TEOPETUUECKUI MaTepual pPEeKOMEHIYETCS M3ydaTh B IPOLEcce
NPAKTUYECKON JIEATEIbHOCTH MO peleHuIo 3aaad. OpraHu4eckoe €IUHCTBO
NPAKTUYECKOM M YMCTBEHHOM JEATEIBbHOCTH YYalIMXCs Ha ypOKaX MaT€MaTHKH



CIOCOOCTBYIOT ~ MPOYHOMY W CO3HATEJIbHOMY  YCBOGHHIO  0a3MCHBIX
MaTEMaTUYECKUX 3HAHUN U YMEHUU.

[IpuopureTHBIMU HEJIAMM OOyUYEeHHs MaTeMaThKe B 5—9 kiaccax sBISIOTCS:

* (opMUpOBaHME IEHTPAJIbHBIX MAaT€MATUYECKUX MOHATUU  (YHCIIO,
BEJIMYMHA, TeoMeTpuyeckas (Qurypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIHUsA),
00eCreynBalolMX MPEEeMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTEeMaTHUYeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* mnonBeneHue oOyudaromuxcs ¢ 3[IP Ha gocTymHOM A7is HUX YPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MAaTEMaTUKH W OKPYKAIOUIEro Mupa, ITOHHMaHUe
MaTeMaTHKHU KaK 4acTy OOILIEH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTHE  MHTEUICKTyallbHBIX M TBOPUYECKUX  CIOCOOHOCTEH
oOyuaromuxcs ¢ 3I1P, mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBILUICHHS], HHTEPECA K U3yYCHUIO MATEMATHKU;

* (QopmupoBanue (YHKIIMOHAJIBHOM  MareMaTHMYeCKOM TI'pPaMOTHOCTH:
YMEHHsI paclo3HaBaTh IPOSBICHHUS MAaTEMaTHUYECKUX NOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIbHBIX XKU3HEHHBIX CUTYyalUsAX U NPU U3YYEHUU IPYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
(dopMynupoBaTh UX Ha S3bIKE MaTeMaTHKU M CO37aBaTb MaTEeMAaTUUYECKUE MOJEIH,
IIPUMEHATb OCBOCHHBIM MATEMATHYECKUW ammapar Ui pPELIeHUs IPaKTHKO-
OpPUECHTUPOBAHHBIX 3a4ay, MHTEPIOPETUPOBATL U  OLCHUBATb IIOJIyYEHHBIE
pE3YJIBTaTHI.

JlocTrkeHHe 3TUX 1Lefield 00eceunBaeTCsl peIEHUEM CIEAYIOIINX 3a/1ay:

= (¢opmupoBars y oOyuaromuxcsa ¢ 3[1P HaBbIkM y4eOHO-TIO3HABATEIHHOM
NEeATEIbHOCTH: IUIAHUPOBaHUE padOThl, IMOUCK pAIMOHAJIBHBIX MyTell ee
BBITTOJIHEHUS, OCYILIECTBIEHNS] CAMOKOHTPOJIS;

"  CHOCOOCTBOBaTh MHTEJUIEKTYaIbHOMY Pa3BUTHUIO, (POPMUPOBATH KAueCTBa,
HEOOXOAMMBbIE YEJIOBEKY JUIsl TOJHOLEHHOW XH3HU B COBPEMEHHOM OOILIECTBE,
CBOMCTBEHHBIE MAaTEMaTUYECKOU JEATEIbHOCTU: SICHOCTM W TOYHOCTU MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX NPEACTABICHUN, CHOCOOHOCTH K MPEOAOICHUIO
TPYAHOCTEN;

* (opmHpoBaTh KIHOUEBbIE KOMIIETEHIIMN YYaLIUXCS B paMKaxX HMpeaMETHON
obnactu «Marematrka 1 HHPOPMaTHKaY;

"  pa3BUBaTh MOHATHITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;

"  OCYHIECTBJIATh KOPPEKIHIO MO3HABATEIBHBIX MPOLIECCOB OOYYAIOLIUXCS C
3I1P, HeoOXOAMMBIX nJii OCBOEHHUS NPOrpaMMHOIO Marephayia Mo Y4eOHOMY
MpeaMETY;

" [peaycMaTpuBaTh  BO3MOXKHOCTh ~ KOMIIEHCALIMM  0Opa3oBaTelIbHbIX
ne(UIMTOB B OCBOCHHMU TNPEIUISCTBYIONIET0 MPOrpaMMHOrO0 MaTepuaia y
oOyuatomuxcs ¢ 3[1P u HeroCTaTKOB B MX MaTeMaTHYE€CKOM Pa3BUTHUU;

* chopmMHpOBaTh YyCTONUMBBIN HHTEPEC YUAIIUXCS K MPEAMETY;

"  BBIBJIATH U PA3BUBATh MaTeMaTHUYECKHE U TBOPUECKUE CIIOCOOHOCTH.

OCHOBHBIE JINHUH COAEPKaHUS Kypca MaTeMaTHKU B 5—9 kiaccax: «Hucna u
BBIUUCTICHUS», «Anredbpa» («Anredpanyeckue BBIPAXKEHU», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkuum», «leomerpus» («l'eomerpuyeckue QGUIypbl U HX
cBOiCTBay, «lI3MEpeHHEe TeOMETPUUYECKUX BEJIMYMH»), «BeposTHOCTh W



CTaTHCTHKa». J|aHHbIE TMHUYU PA3BUBAIOTCS MApaUIeNIbHO, KaK1asl B COOTBETCTBUH
C COOCTBEHHOW JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJHA OT JIPyroil, a B TECHOM
KOHTaKTe U B3auMoneucTBuu. Kpome »53Toro, ux OObEAUHSET JOTHYECKas
COCTABJISIOIIAs, TPAJULHUOHHO IPUCYLIAs MaTeMAaTHKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTU4eCKUEe Kypchl U cojepxarenbHble JUHUM. CPopMylIupoBaHHOE B
®denepasbHOM TOCYIapCTBEHHOM 00pa30BaTEeIbHOM CTaHAAapTe OCHOBHOI'O OOIIETO
oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATh IOHATUSAMU: ONPEIEIICHUE,
aKCMoMa, TeopeMa, T0Ka3aTreIbCTBO; YMEHUE PACIIO3HABATH UCTUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPHUIIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOpMHpOBaHHE
JOTHYECKUX YMEHHU pacIpenesieTcss Mo BCeM TrojaM OOy4eHHMsT Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yJbTaram
ocBoeHuss DenepanbHON paboyeil NporpamMmbl, pacHupeeN€HHbIM 10 ToJam
Oo0y4eHMsI, CTPYKTypUPOBAaHO TakuUM oOOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
IPUHLKIIMAIBHBIM BOMpOcaM oOydaromuecs: o0palaiuch HEOJHOKPATHO, YTOObI
OBJIAJICHUE MAaTEMaTMYECKUMH TOHATUSMHU M HaBBIKAMU  OCYLIECTBIISIIOCH
IOCJIEZIOBAaTEIbHO M IOCTyHareapHO, € COOJIOIGHHEM  IpUHLUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HaHUS BKJIIOYAJUCh B OOLIYI0 CHUCTEMY
MaTeMaTH4ecKuX mpezacTaBieHuil ooydaromuxcs ¢ 3I1P, pacumpsas u yriryOnsis eg,
o0Opa3ysd NpOYHbIE MHOXECTBEHHbIE CBsi3H. OOLIME LETu H3y4eHHs y4eOHOTro
npenmera «Marematuka» mpencrasieHbl B DenepanbHoi paboyeil mporpamme
OCHOBHOTO 00111eT0 00pa30BaHMUsl.

B cootBerctBun ¢ ®enepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTr0 0011ero oOpa3oBaHus y4yeOHBIM mpeamer «MaremaTuka
BXOJUT B MpEAMETHYIO oOnactb «MaTemaTuka U MH(OpPMATUKa» U SBISETCA
oOs3aTeNbHBIM 1T u3ydeHus. B 5-9 knaccax yueOHbIN mpeamer «MaTtemaThka»
TPaJULIMOHHO U3Y4aeTCs B paMKaXx CIEAYIOIIUX Y4eOHbIX KypcoB: B 5-6 Kiaccax —
Kypca «MartemaTukay, B 7-9 kinaccax — KypcoB «AnreOpa» (BKJIIOYas 3JIEMEHTHI
CTATUCTUKU U TEOPHUU BEPOSITHOCTEN) U «I'eoMeTpus».

Anrebpa sBISETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecnieunBaeT M3y4yeHUE APYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMaHUTapHOTO IUKJIOB, €€ OCBOGHHE HEOOXOIUMO MJisi TMPOJOJKEHUS
oOpa3oBaHUsl M B TOBCEIHEBHOM XU3HMU. PazBuTue y oOydaromMxcs HayYHBIX
NPEACTABICHUM O MPOUCXOXKIACHUU U CYIIHOCTH alnreOpanyeckux aOCTpakiuu,
croco0e OTpaKeHUsI MaTEMAaTUYECKON HayKOM SBJICHHUM U MPOLIECCOB B MPUPOJIE U
OOIIECTBE, POJIM MATEeMaTHYECKOTrO MOJIEIUPOBAHMS B HAYYHOM TMO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIILJIEHUS, HEOOXOIMMBIX JUISl aJanTallid B COBPEMEHHOM LIM(PPOBOM OOIIECTBE.
N3yuenue anreOphl €CTECTBEHHBIM 00pa3oM OO0EeCreYrMBaeT pa3BUTHE YMEHUS
HaO0I01aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTU
MBIIUICHUSI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOW JEWUCTBUSA U
BBIBOJIbI, (POPMYIUPOBATh yTBepkaeHus. OcBoeHNE Kypca anreOpsl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS 00YyUYalOIUXCsl: OHU UCTIOIBb3YIOT N€TyKTUBHBIC
U UHAYKTUBHBIE PacCyXJeHus, 0000IIeHne 1 KOHKPETHU3aIHio, abcTparupoBanme



u a”anoruto. OOydeHue anreOpe mpeArnojaraeT 3HAYUTEIbHBIH  O00BEM
CaMOCTOATENLHON  JICSITENIbBHOCTH  00YyYaloluxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 eCTECTBEHHBIM 00pa3oM SIBIISIETCS] pealiu3aluei JesTeIbHOCTHOTO
MPUHIUIIA OOYYEHHUS.

B cTpykType mporpamMmbl y4eOHOro Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKNE NMHUM: «Hucna u
BBIUHCIICHUS»; «AJredpanueckue BBIpAXKEHUS»; «YPAaBHEHUS W HEPABEHCTBAY;
«Dynkuum». Kaxaas u3 aTux cogepkaTeabHO-METOANYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3YUCHHsI Kypca, ECTECTBEHHBIM 00pa3oM IMEperuieTasCh
W B3aUMOJICUCTBYSI C JAPYrMMU ero JuHUSMH. B XoJe wu3ydeHus Kypca
00y4aroUMCsl TPUXOIUTCS JIOTUYECKU PACCYXKIaTh, HCIOIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN s3bIK. B CBSI3M C 3TUM I1€71€CO00pPa3HO BKIIOYHUTH B IIPOTpaMMy
HEKOTOpPHIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feibl
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB YHUBEpPCAJIBHOTO MAaTEMAaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
YTBEPXKJIaTh, YTO COJECPKATEIBHONM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay» SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanue iuHUM «YHClIa W BBIUKACICHUS CIYKAT OCHOBOM JUIst
JATbHENIIero U3y4eHusl MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHUS MMOJIB30BATHCS aJrOpUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl IOBCEAHEBHOM
KW3HU. Pa3BuTHE NOHATHUS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIBLHBIMU
W UpPpalMOHAJIBHBIMU  4YHClIaMH, (OPMUPOBAHUEM  TPEACTABICHUM O
JICUCTBUTEILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YKCJIOBOM JIMHUKA OTHECEHO K
cTapliemMy 3BeHy 00111ero 00pa3oBaHuUsl.

Conepxanue JABYX  alnreOpaniyecKkux JIMHUH —  «AjreOpanueckue
BBIPOKEHUS» U «YPABHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
OoOy4JarommMxcss MaTeMaTHYECKOTO amnmnapara, HeOOXOAUMOTO IS PelIeHus 3a/1a4
MaTeMaTUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad. B
OCHOBHOW WIKOJIE YYEOHBIA Marepuan TPYNIHPYETCS BOKPYT PallMOHAIBHBIX
BbIpOKEHMA. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMAaTHUKU KakK s3bIKa JJIst
MOCTPOCHUSI MaTEMaTUYECKUX MOJENEH, ONUCAHUS TMPOLECCOB U SBJICHUU
peanpbHOr0 MHpa. B 3amaum oOydeHuss anreOpe BXOJAT TakKe JajbHEHIIee
pa3BUTHE aAJITOPUTMUUYECKOTO MBINUICHUS, HEOOXOJAMMOTO, B YaCTHOCTH, IS
OCBOCHHUS Kypca HWHPOpMATUKU, ¥ OBJAJCHUE HABBIKAMH JACAYKTHBHBIX
paccyxnenuii. [IpeoGpazoBaHue CUMBOJIBHBIX ()OPM BHOCUT CBOM CrielU(PUIECKUI
BKJIAJl B pa3BUTHE BOOOPAKEHHUS, CTIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRBY.

Conepxxanue  (QyHKIMOHAIbHO-TpaUUYECKOM  JIMHMM  HALEJIEHO  Ha
MOJIyYeHHE IKOIbHUKAMH 3HAHUM O (PYHKIMSAX KaK BaKHEHIIel MaTeMaTuyecKon
MOJICNIN JIJIsl OTIMCAHMSI M MUCCJIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB M SIBJICHUI B
npuposie U obimiectBe. M3yueHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHIO Y
OOyJaroIINXCsl YMEHHUS UCTIOIh30BaTh PA3IMYHBIC BHIPA3UTEIBLHBIE CPEICTBA SA3bIKA
MaTE€MaTUKH — CJIOBECHbIE, CHMBOJMYECKHE, TIpauueckue, BHOCUT BKJIaa B
dbopMupoBaHUEe MPEACTABICHUN O POJIM MATEMATHKU B PA3BUTHU ITUBUIIU3AINH U
KYJBTYPBL.



CormacHo y4yeOHOMYy TMiaHy B 7-9 Kiaccax wu3y4yaeTcs YYeOHBIA Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl COJEp KAHUS:
«Yucna © BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPpaBHEHUS U
HEPaBEHCTBA», « DyHKIUW.

VY4eOHbIN MJIaH HA U3y4eHHe anreOpsl B 7—9 kiaccax OTBOIUT 3 y4eOHBIX
yaca B HEJIEJI0 B TEUECHHE KaXKJI0r0 rojia 00y4eHus, BCEro 3a TpU rojia 00yyeHus —
306 y4eOHBIX 4acoB.

Cooeporcanue 0byyenus
7 KUIIACC

Yncsia v BbIYMCJIEHUS

JlpoOu OOBIKHOBEHHBIC W ACCATUYHBIC, TIEPEXOa OT OAHOU (HOPMBI 3aIKCH
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCa, 3aluCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucel. ApudmeTudyeckue JEUCTBUA €
palMOHAIBHBIMYA YKCiIamMu. PellieHne 3aad U3 peaibHOW NMPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeJeM: ONpeesieHue, MpeoOpa3oBaHue
BBIPKEHUH Ha OCHOBE OMPE/IEIICHUS, 3aIUCh OOBIINUX YHUCE.

[IpotieHTsl, 3aNUCh MPOIIEHTOB B BHUJE JAPOOH U JpOoOU B BUJE MPOIICHTOB.
Tpu OCHOBHBIE 33J1a4M Ha MIPOLEHTHI, PEIICHNUE 3a7a4 U3 PEaTbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JEIUMOCTH, pPAa30KEHUE Ha MHOXKUTEIU
HaTypaJIbHBIX YUCET.

PeanbHpie  3aBUCMMOCTM, B TOM 4HCiI€ TpsiMas W  oOpaTHas
MPONOPIIMOHATIEHOCTH.

AJire0panvecKue BbIPaKeHUs!

[lepeMeHHBIE, UNCTOBOE 3HAYEHHUE BBIPAKEHUS C MIEPEMEHHOU. JlomycTrmMble
3Ha4YeHUs epeMeHHbIX. [IpeacraBieHe 3aBUCUMOCTH MEXy BEIMYMHAMU B BUJIC
dbopmyibl. Beraucienus no gpopmysam.

[IpeobpazoBanne  OYKBEHHBIX  BBIPAKCHUH, TOXKICCTBEHHO  pPaBHBIC
BBIpKEHUS, MPaBUJIa MPeoOpa30BaHUsl CyMM U MPOU3BEICHUM, ITpaBUIa PACKPBITHS
CKOOOK Y TIPUBEJICHUS TIOJIOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioxkeHne, BBIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyIsbl COKpAIIEHHOTO YMHOXEHHS: KBaApar
CyMMbl W KBaapaT pasHocTH. Dopmyrna pa3HOCTH KBaApaToB. PasnoxeHue
MHOTOWICHOB Ha MHOXHUTEJH.

YpaBHeHus

VYpaBHeHUEe, KOpEeHb YpaBHEHHMs, MpaBuiia NpeoOpa3oBaHMs YpaBHEHHS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHerHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YMCIO KOPHEN JIMHEMHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 33Jja4uu. PellieHrne TeKCTOBBIX 3a/1ayu ¢ TOMOIIbIO YPaBHEHUH.

*JTuHelHOE ypaBHEHHE ¢ ABYMS NEpeMEeHHBIMH M ero rpaduk . Crcrema

! 3H€CL u gajiee * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTCJIILHOM ILJIaHE. Hezxaror
CaMOCTOATCIILHO ONPCACIIACT 00BeM n3ydaceMoro mMmarepuala.



JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU. Pemenue cucrteM ypaBHEHUN
CrIocOOOM TMOACTaHOBKHU. I[IpuMepbl pemieHusi TEKCTOBBIX 3aad C IMOMOIIBIO
CUCTEM YPaBHECHHUII.

DOyHKUNH

Koopaunara Toukm Ha mpsmon. YucimoBble npoMexkyTku. PaccrosiHue
MEXKy ABYMSI TOUKAMH KOOPJIUHATHOW MPSAMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opavHaTa
TOYKM Ha KOOPAMHATHOU TutockocTu. [IpumMeps! rpadukoB, 3aJaHHBIX (HOPMYTaMH.
Yrenue rpadMkoB peanbHbIX 3aBUCHMOCTEH.

[lousite ¢ynkuun. ['paduk dynkiuun. CpolictBa ¢yHkumil. JluHelinas
¢ynkuus, e€ rpapuk. I'paduk dynkmum y = kX + b. *I'padudeckoe pemeHue
JMHENHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX YpaBHEHUN ™.

8 KIIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiit xopenb u3 uucna. *[loHsiTue 00 MppalOHATHLHOM YHUCIE.
Hecarnunblie NPUOIIKEHUS VPpalUOHAIBHBIX qrcen™. CaoiicTBa
apu(PpMETUYECKUX KBAJPATHBIX KOpHEH M HUX NPUMEHEHHE K MPeoOpa3OBaHUIO
YHCJIOBBIX BBIPAKEHUI U BBIUMCIECHUSIM. *J|eliCTBUTENIbHbBIC YK CIa™.

Crenenb ¢ nenpIM nokasarenaeM U e€ cpoiicTBa. CTaHAapTHas 3alIUCh YHCIIA.

AJire0OpanvecKue BbIPAKEHUSs

KBampaTHbpii  TpE€XuineH; pasioKEHUWE KBAApPaTHOTO TpEXUYJEHAa Ha
MHOKHUTEJIN.

AnreOpaunyeckass ApoOb. OCHOBHOE CBOMCTBO alireOpanyeckoi ApooOH.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JeJeHHue anreOpandeckux ApoOer.
PannonanbHbie BhIpaXXEHHUS U MX TPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanparnoe ypaBHeHue, popmysa KOpHel KBajpaTHOro ypaBHeHus. *Teopema
Buera*. Pemienue ypaBHeHHWE, CBOASIIMXCA K JIMHCHHBIM M KBaJpaTHBIM.
[pocreiimme qpoOHO-palOHAIEHBIE YPAaBHEHHUSI.

*T'padrueckast UHTEpIpETAIMs YPAaBHEHUHN C IBYMS IEPEMEHHBIMU U CHCTEM
JMHEHHBIX ypaBHEHUN C AByMs TepeMeHHBIMH*. I[IpuMepnl pelieHus cucrteM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a1a4 ajare0panyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OJTHOM NIEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUNHA

[lonsitue ¢ynkuun. OO6nacTb ONpeAesNeHUs U MHOXKECTBO 3HAUYCHHM
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padux ¢ynxiuu. Urenue cBoiictB ¢yHkmmu mo €€ rpaduky. [Ipumeps
rpadukoB GYHKIHA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.

OyHKIMM, OIUCHIBAIOIIME NPSIMYI0O M OOpaTHYIO MpPONOPLHUOHAIBHbIE

k
3aBUCUMOCTH, X rpaduku. DyHKIUU Yy = X, y = X, y =+ Y= =

*['padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHUIT™.
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Yuciaa 1 BBIYUCTCHUSA

PannonanpHbie yncna, *uppalmoHalibHbIe YKCIia, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOHr. MHOXKECTBO JIEUCTBUTENBHBIX YUCEN; JECHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHEeHHME JEUCTBUTENBHBIX 4YHCEN, apudMeTHuueckue ACHCTBUS C
JNEHUCTBUTEIbHBIMU YHCIAMU™.

Pasmepbl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, JIUTEIBHOCTH MPOIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubinxEHHOE 3HaYEHUE BETMYMHBL, TOYHOCTh MPUOJIMKeHUs1. OKpyTieHue
yucen. [Ipukuaka u oueHka pe3yJbTaTOB BEIYMCICHHMN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. Penienne ypaBHEHMI, CBOASAIIMXCSA K KBAaIPATHBIM.
bukBanpaTtHoe ypaBHeHue. *[Ipumepsl pellieHus ypaBHEHUN TPEThe U 4eTBEPTOU
CTETEHEH pa3noKeHNEeM Ha MHOKUTEIN™.

Pemenue npoOHO-pallOHAIbHBIX YPaBHEHUH.

Pemennie TeKCTOBBIX 3a/1a4 alreOpandeckuM METOOM.

VYpaBHeHHE C ABYMs NEPEMEHHBIMHU M ero rpaduk. Pemenue cucrem aAByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUM,
OJIHO M3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PemeHne cucrem
JMHEMHBIX HEPAaBEeHCTB C OJHOW IiepemMeHHOW. KBanpartHele HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKUUHA

KBagpatuunas Qynkius, e€ rpadux u cBoiictsa. [lapabona, KoopauHATHI
BEPIINHBI 11apabOoJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

['padukn (bYHKITHIA: y = kx, y = kx + b, y = X,
y = +x, Y = SI/I MX CBOMCTBA.

YucnoBble MOCJI€0BATEILHOCTH U MPOrPecCHH

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM (hopmysoit u popMyIioi N-ro yjeHa.

Apudmernueckass U reomeTpudeckas mporpeccur. Popmysbl N-To YieHa
apu(pMETHIECKON ¥ TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.
*N300pakenre WIeHOB apu(hMETUUECKON U TEOMETPUIECKOM MPOrpeccuii
TOYKaMHU Ha KOOPJAMHATHOM TUIOCKOCTH. JINHEWHBIN 1 SKCIOHECHIIUAIBHBIA POCT.
CnosxHbIE IPOLEHTHI™.

IInanupyemuie pezyromamoi
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Yuciaa 1 BBIYUCTCHUSA

BoinonHsaTh, couerass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apu(pMETHUUECKHE
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHHM; MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBl U MPUEMBI BHIYUCIICHUS] 3HAYEHHUU TPOOHBIX BBIPAXKEHUMU, COAEPMIKAIIMX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexonuTth OT omHOW (POpMBI 3amucH 4MceNn K APYrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCSITUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATHUYHYIO ApoOb). CpaBHHUBATH U
YHOPSIA0YMBATh PALIMOHAIBHBIE YHUCIIA.

OKpyrJsITh 4ncna.

BBINONHAT, NPUKHUIKY M OLEHKY pe3yibTaTa BBIYUCICHHM, OLIEHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BbInonHATe AEWCTBUSA CO CTENEHSIMU C HaTypajbHBIMU IOKa3aTeIsAMH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALHIO).

[IpuMeHATh  NpU3HAKKM  JENMMOCTH, PAa3jOKEHWE Ha  MHOXUTEIH
HaTypaJbHBIX YUCEIL.

Pemarp mnpocreillve NpakTHUKO-OPUEHTHPOBAHHBIE 33/1a4M, CBS3aHHBIC C
OTHOIIIEHWEM  BEJIMYMH, [PONOPLUMOHAIBHOCTBIO  BEIMYMH,  MPOLICHTAMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHMS 3314 C YYETOM OIPaHUYEHUN, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMAaTPUBAEMBIX OOBEKTOB.

AJire0panvecKkue BbIPaKeHUs!

OpueHTHpOBaTbCSI B TMOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKo TepMUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAXKEHHM MpH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoimonHsATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXEHHSI B~ MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOIOYJI€Ha Ha
MHOTOYJIEH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajJpaTa pa3HOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcyiecTBIATh Pa3j0KEHWE MHOTOYJIEHOB HA MHOXHTEINW C IOMOIIBIO
BBIHECEHHMSI 32 CKOOKU OOIIEr0 MHOXHUTEIIS, TPYIITUPOBKH ClIaraéMbIX, IPUMEHEHUS
bhopMysT COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO HH(POpPMAIIHIO).

[IpumeHsaTh peoOpa3zoBaHusi MHOTOWICHOB ISl PELHICHUS pa3JIMYHBIX 33]a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATYPAJIBHBIMU II0Ka3aTENsAMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OMOPOIl Ha CIPABOYHYIO HH(POPMAILIHIO).

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHHUsI C OJHOUW IMEPEMEHHOW, NMPUMEHSS IpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

Hmets mpezactaBienue o rpaduiyecKux METOJAaX MPH PEIICHUU JIMHEHHBIX
YPaBHEHUM U UX CUCTEM.



[lonGupats mpuMepsl Map 4YHCEN, SBISIOMIMXCS PEUICHUEM JIHHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPJAMHATHOW TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMU; TMOJIB3YSICh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemars cuctembl AByX JIMHEWHBIX YPaBHEHUU C ABYMs NEPEMEHHBIMH, B
TOM 4HcJe Tpadudecku (¢ OOpol Ha aITOPUTM YUEOHBIX TCHUCTBUN).

CocraisaTh (1I0OCiie COBMECTHOIO aHAJIW3a) U PEIIaTh JUHEHHOE yYpaBHEHUE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHHMI MO YCJIOBHIO 33Ja4d, UHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4H [TOJTYYEHHBIN pe3ybTar.

Koopaunarel u rpagpuxku. PyHKuMu

N300paxaTh Ha KOOPAMHATHOM MpPAMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATAaM, JIy4d, OTPE3KH, HMHTEPBAJIbI; 3alKMChIBATH YHCIIOBHIE
IPOMEXYTKH Ha aJIreOpanveckoM SI3bIKE.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOPJIMHATaM;
CTPOUTH TpadUKK TUHEHHBIX QPyHKIKH. CTpouTs rpaduk GyHkimu Y = kx + b,

OnucelBaTh € TOMOIIBIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMUYMHAMU (IO alrOpuTMy y4e€OHBIX AEHCTBHI): CKOPOCTh, BPEMS, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOJUTENILHOCTD, BpEMSs, 00bEM PabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduyeckuii crnoco0 NperCcTaBICHUs U aHaIW3a UHQOpMaLUU;
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB pPeabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yucaa v BBIYUCICHUSA

Hcnonb30BaTh HayaldbHbIE MPEACTABICHUS O MHOXECTBE JIEMCTBHUTENbHBIX
YKCeN JIJIsl CPaBHEHUS, OKPYIJIEHUS U BBIYMCIIEHUH; U300pakaTh A€WCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHHU, UCIOJIBb3YsS MPU HEOOXOTUMOCTU KaJbKYJATOP; BBIIOJIHATH
npocTeiiiie npeoOpa3oBaHMs BbIPAXEHHUM, COJAEpKalMX KBaJpaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucu OONBIIMX M MaJbIX YHCEN C MOMOIIbIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh TOHSTHE CTENEHW C LENbIM [OKa3aTeJeM, BBIOIHSTh
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAUIUX CTENEHU C LEeNbIM MoKaszaTesieM (C
UCIIOJIb30BAHUEM CITPAaBOYHON MH(MOPMAIUN).

BBINONHATE HECTIOKHBIE TOXJIECTBEHHbIE MPEOOpa30OBaHUs PaIllMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MIPABWII ICUCTBUI HAJ MHOTOWICHAMH M alre0pandyecKuMu
JTPOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHHUM ISl PEIICHUs PAa3IWYHBIX 33434
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

YpaBHeHMs U HEPABEHCTBA



Pemiath  nuHelHble, KBaJpaTHbIE YpaBHEHUSI (C  MCIOJIb30BAHUEM
CIIpaBOYHON HH(OpMAIMK) U palMOHAIbHBIE YPAaBHEHHUsSI, CBOMSIIMECS K HUM,
CUCTEMBI IBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHU U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM Tpaduueckux mpeacTaBlieHuil (yCTaHaBIUBaTh, UMEET
JIM ypaBHEHUE WUJIU CUCTEMa YPaBHEHUN PELICHUsI, €CIIU UMEET, TO CKOJIbKO, U TIp.)
C OMOpOH Ha aJTOPUTM YUYEOHBIX JEHCTBUI.

[TepexoauTh OT CIOBECHOW (HOPMYITUPOBKHU 3a7aud K €€ anreOpandecKou
MOJIEIA C TIOMOIIBK) COCTAaBJICHUSI YPAaBHECHUS WJIM CHCTEMBl YPaBHEHHUI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHSITh CBOMCTBAa YHUCIOBBIX HEPABEHCTB [JII CPABHECHUS, OLICHKH;
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpadUuecKyr0 WUTIOCTPAIIMI0O MHOXKECTBA PEIICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUHA

OnepupoBath Ha 0a30BOM YpOBHE (DYHKIIMOHANBHBIC TOHATHUS W S3BIK
(TepMHHBI, CUMBOJIMYECKHE 0003HAUCHHUS); ONPEACNATh 3HAUCHUE (YHKIIHUU TI0
3HAUYEHUIO apTyMEHTa; ONPEACISITh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Ctpouts rpadukuy 37eMeHTapHbIX (PYHKIMI BUaA , Y = x,y=x3y =vx ,

k o o .
Y= =, ONHUCHIBaThb CBOMCTBAa YHCIOBON (QyHKIMU 10 e€ rpaduky (mpu
X

HEOOXOAMMOCTH C HaIlPaBJISIFOIIEH TOMOIIBIO).
9 KIIACC

Yucaa v BIYUCICHUSA

CpaBHMBATH U yHIOPSAOYMBATH PAIMOHAIBHBIE U UPPALIMOHAJTIBHBIC YHCIIA.

Beimonuare apudmernyeckue JIEUCTBUS C PpPalMOHAIBHBIMU YHUCIAMU,
coyeTas YCTHbIE M NHUCbMEHHBIE TPUEMBI, BBINOJHITH BBIYUACICHUSA C
MppalMOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHuss cCTeneHEW C MEIbIMUA TIOKA3aTesIMU W KOPHEW;
BBIUUCIISITh 3HAYCHUS] YUCIIOBBIX BBIPAKECHUU.

OKpyrJisiTh I€MCTBUTENIbHBIE YKCIIA, BBINOJHATh MNPUKUIKY pe3ysbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHbIE W KBaJpaTHbIC YPaBHEHUS, YPABHEHHWS, CBOISAIIMECS K
HUM, POCTEUIITNE TPOOHO-pAIIOHATHHBIC YPAaBHEHUSI.

Pemars mpocrenmme cuUCTEMBl IBYX JIMHEWHBIX YpPaBHEHUU C JABYyMS
IIEPEMEHHBIMU W CHUCTEMBI JIBYX YpPAaBHEHUW, B KOTOPBIX OJHO YPaBHEHUE HE
SBJISIETCSI JINHEWHBIM (110 BU3yaJIbHOM OMOpE).

Pemate mpocteiiime TEKCTOBBIC 3aJaud alre0pandeckuM CrocoOoM ¢
MOMOIIIBIO COCTAaBJICHUSI YPABHEHHMS WM CUCTEMBI JIBYX YPAaBHECHHH C JIByMS
MIEPEMEHHBIMH.

[IpoBoauTe MpOCTENIIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Npe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WM CUCTEMA YPABHEHUM PEILICHHUS], €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300pa’kaTh



pelIeHre HEPAaBEHCTB HAa YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOLME KBAJpPaTHOE HEPABEHCTBO; H300pa)xkaTb pEIICHWE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMCHIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnons30BaTh HEPaBEHCTBA IIPU PEILICHNUH Pa3IUYHbIX 3a1a4.

DOyHKUNHA

Pacrio3naBate (yHKIMH H3y4eHHBIX BHUAOB. [loKa3bIBaTh CXeMaTUYECKU
pacIioyio’KeHNEe HAa KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKnud Buma: Y = KX,

k .
y=kx+b,,y=al¢+bx+c,y=x%y = Vx,y = — B 3aBHCHMOCTH OT 3HAYCHHI

K03 UIIUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth U M300pakaTh CXeMaTHYECKU rpaUKH KBAAPATUYHBIX (DYHKIIMA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacnio3znaBaTh KBajpaTHUHYO (PYHKIHIO IO (OpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciaoBble N0OCT€10BATEIBLHOCTH H IPOrPecCUm

Pacnio3naBaTh apuMeTHyecKyr0 M T'€OMETPUYECKYI0 IPOrpeccUuu IMpu
Pa3HbIX COCO0AX 3aaHMsL.

BeIMONMHAT,  BBIYMCIEHUS C UCHOJb30BaHHMEM (QopMya N-TO 4iIeHa
apu(pMETUYECKON U T€OMETPUUYECKOM MPOrpeccuil, CyMMbl MEPBBIX N WIEHOB (C
OTOpOH Ha CIPABOYHYIO0 HHPOPMAIIHUIO).

Pemmars 3amaun, cBsI3aHHBIC C YUCIIOBBIMU MOCIIEIOBATEIILHOCTSIMH, B TOM
YHCIIE 33JJa41 U3 PEAIbHOM JKU3HHM (C UCTIOJIb30BAHUEM KAJIbKYISATOPA, HUPPOBBIX
TEXHOJIOTHUH).

Temamuueckoe nianuposanue

TemaTnueckoe IUTAaHUPOBaHME U KOJUYECTBO 4YacoB, OTBOAUMBIX Ha
OCBOGHHE KaXIOW TeMbl Y4YeOHOro npeamera «Anredpa» aanTUPOBAHHOM
OCHOBHOM 00pa3oBarelbHOM MPOTpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS
oOyJarommxcsi ¢  3aJepKKOW  ICUXWYECKOTO  pa3BUTHsI, COBMANAlOT C
COOTBETCTBYIOIIMM  pasfeioM pabodeld mporpaMMbl  y4eOHOTo IpenMera
«Anrebpa» o0pa3oBaTebHON TPOrpPaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUsI.



