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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sSBIsSETCS OOHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIETO 00pa30BaHMS:
OHa o0ecreynBaeT U3y4YeHHUE APYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIMMO JJI MPOAOHKEHUsT 00pa30BaHUs U B
MOBCEAHEBHOM Ku3HMU. Pa3zBuTne y o0OydYarouuxcsi Hay4HbIX MPEACTaBICHUN O
MPOUCXOXKJEHUN W CYIIHOCTU ajredpandeckux aOcTpakiuii, crnocode OTpakeHUs
MaTEMaTUYECKON HAyKOW SIBJICHUH M MPOLECCOB B MPHUPOAE M OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJCIMPOBAHUS B HAYYHOM IMO3HAHMM U B MPAKTUKE CIIOCOOCTBYET
(bOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PECHHS W KAYECTB MBIITUICHHSI, HEOOXOUMBIX IS
ajanTay B COBPEeMEHHOM mu(ppoBoM obdmecTBe. M3ydeHne anreOpsl oOecrieunBacT
pa3BUTHE yMEHUSA HaAOII0JaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJIBI, (opMynupoBaTh yTBepkacHUs. OcCBoeHHE Kypca aireOpsl
oOecrieynBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYYalolUXCA: OHU HMCIOJIB3YIOT
NEIyKTUBHBIE W HWHIYKTUBHBIE pacCyXAeHUs, OO0O0OIIeHME U KOHKPETU3AIHIO,
abcTparupoBanue U anajgoruto. O0yueHue anredpe rnpearnojaracT 3HaUuTeNIbHbIN 00BEM
CaMOCTOSITENIbHON JIEATEIbHOCTH 00YyYaroIIuXcsl, TO3TOMY CaMOCTOSITEIbHOE pelICHUE
3a/1ay SIBJISIETCA pean3aluei AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B cTpykType mporpammbl y4eOHOTo Kypca «Ayredpa» ajii OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOANYECKUE JHMHUU:
«Yucna u BBIYUCICHUSY, « ANITeOpanyeCKUe BRIPAKEHUSD, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxnas U3 3TUX coAepKaTebHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha
MPOTSKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJICUCTBYS ¢ IPYTHUMU €ro JUHusMHu. B
X0JI€ M3YUYEHHs] Y4eOHOro Kypca oOydarolmuMCsl IPUXOIUTCS JJIOTUUECKU PACCyKIaTh,
HCIIOJB30BaTh TEOPETHUKO-MHOXXECTBEHHBIN sI3bIK. B CBA3M ¢ 3TUM B MporpamMmy
y4eOHOTo Kypca «Anredpa» BKIHOYEHBI HEKOTOPHIE OCHOBBI JIOTMKHU, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3/eliax MaTeMaTH4YeCKOro oOpa3oBaHUS M CHOCOOCTBYIOLIUE
OBJIQJCHUI0O OOYYAIOIMMHUCA OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOTO S3bIKA.
ConepxaTeaIbHON U CTPYKTYPHOM 0OCOOCHHOCTBIO YUeOHOT0 Kypca « AJredpay sBiseTCs
€ro MHTETPUPOBAHHBIN XapakKTep.

Conepxxanue JUHUU «HuCIa U BBIYKUCICHUS» CIY>KUT OCHOBOW JJIsSI TajibHEUIIIETO
M3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYalOUUXCS JIOTHYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJb30BATHCS  aJITOPUTMaMHU, a TaKkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IJisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTre MOHATHS O YHMCIE HA YPOBHE OCHOBHOrO OOIEro oOpa3oBaHUs CBS3aHO C
pallMOHAJILHBIMA M UPPAIMOHAIBHBIMU YHUCJIaMHU, (POPMHUpPOBAHHEM MPEIACTABICHUN O
JNEeWCTBUTEILHOM YHCIIC. 3aBEPILICHUE OCBOCHUS YMCIIOBOM JIMHUKM OTHECEHO K CPETHEMY
o0111eMy 00pa30BaHMUIO.

Conepxanue JBYX alreOpanuecKux JUHUNA — «AJreOpandeckue BhIpOKEHUS» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Yy OOyHArOIIMXCS
MaTeMaTUYeCKOro anmapara, He0OX0UMOTO JTsl PEIICHUS 33]1a4 MAaTEMaTHUKH, CMEXHBIX
MPEAMETOB M TMPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi Y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT PAIIMOHAIBHBIX BBIPAKCHUM.
AnreOpa JeMOHCTpUpPYET 3HAY€HHWE MATEeMAaTHUKA KakK S3bIKa IS TIOCTPOCHUS
MAaTEMATUYECKUX MOJEJEN, ONTMCAHUS MMPOLIECCOB U SIBJICHUU peaibHOro mupa. B 3amaun



oOy4eHwus anredpe BXOAIT TaKXKe JadbHEHIIee pa3BUTHE AITOPUTMAYECKOTO MBIIIIICHUS,
HEOOXOJUMOr0, B YACTHOCTH, ISl OCBOCHHUA Kypca HH(POPMATHKU, U OBIAJCHHE
HaBbIKAMM  JIEIYKTUBHBIX paccyxaeHuil. IlpeoOpaszoBanue CUMBOIBHBIX (HOpM
CIIOCOOCTBYET  pa3BUTHUIO BOOOpa)KeHHs, CIIOCOOHOCTEH K  MaTEeMaTUYECKOMY
TBOPYECTBY.

Conepxanue (QYHKIIMOHAIBHO-TpaQUUECKOM JIMHUM HAIICICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHUM 0 QYHKIMAX KaK BaKHEHIIeW MaTeMaTuuyecKol MOJAENU IS
OMMCAHUS W HCCIEAOBaHUS Pa3HOOOpA3HBIX MPOLIECCOB M SIBIICHUW B TPHUPOAEC U
oOmectBe. M3ydenne Marepuana crnocoOCTBYET Pa3BUTHUIO Y OOYYaIOIMIMXCS YMEHUS
MCIIOJIb30BaTh Pa3JIMYHbIC BHIPA3UTEIBHBIC CPEJCTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJINYECKHUE, rpapuuecKre, BHOCUT BKJIaa B POPMUPOBAHUE TPEACTABICHUN O POJIU
MaTEeMAaTHUKHU B Pa3BUTUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY MaHy B 7-9 Kilaccax m3ydaercs yueOHBIH Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl cojepkanus: «Yucma u
BBIYMCIICHUS», «ANTeOpandeckue BBIPAKCHUS», «YpaBHEHHUS ¥ HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezelnmo), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kinacce — 102 yaca
(3 gaca B HezenO).

COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYUCICHUA

Jpo6u 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/] OT OJIHOM (HOPMBI 3alUCH APOOEit
K apyrou. IloHsTMe panMoHaNBHOTO YHCIIA, 3alMCh, CPABHEHUE, YIOPSIOYMBAHHE
paluMOHANBHBIX YHUCeNl. Apu@METHYecKHue JEUCTBUS C PALMOHAIBHBIMU YHCIAMM.
Pelenue 3aay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

Crenenb C HaTypaJlbHBIM [IOKa3aTeNeM: ONpeleseHue, mpeodpa3oBaHue
BBIDAKEHUI HAa OCHOBE OMpEIEICHUs, 3amuch OONbmIMX 4ucen. lIpoueHTsl, 3anuch
MPOLIEHTOB B BUAE ApoOM U ApoOM B BUIE MPOLEHTOB. TpH OCHOBHBIE 3aJauyd Ha
IPOLIEHTHI, pENIEHUE 3374 U3 PEaJIbHON NPAKTUKU.

[IpuMeHeHre NPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXXUTENIN HATYPAJIbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHas MPOTOPLHOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUsI

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHS C NEPEMEHHOM. JlomycTthmblie
3HAYEHHs IepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEX]y BEJIMYMHAMH B BHJIE
dopmynbl. Beruucnenuss no ¢gopmynam. IlpeoOGpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOJIECTBEHHO PaBHbIE BBIPAKEHUS, NTPaBUJIa TPeoOpPa30BaHUs CYMM U NMPOU3BEICHUI,
paBujia PaCKpPbITUS CKOOOK M MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl U MHOrowieHsl. CreneHb MHOrowieHa. CJOKEHHE, BBIYMTAHHUE,
YMHOKE€HHE MHOrouJeHOB. DOpMyJibl COKPAIIEHHOTO YMHOXKEHHSI: KBaIpaT CyMMbI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBajpaToB. Pa3nmokeHue MHOTO4WIEHOB Ha
MHOHUTEIIH.

YpaBHeHMs U HEPABEHCTBA



VYpaBHEHUE, KOpEHb YpaBHEHHsA, IpaBWia MpeoOpa3oBaHUs YpPaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JluHerHOE ypaBHEHHME C OJHOM IIEPEMEHHOW, YHUCIO KOPHEW JIMHEMHOTO
YPaBHEHUS, PELICHUE JMHEHMHBIX ypaBHEHMI. COCTAaBICHHE YpPaBHEHUMU IO YCIOBHIO
3a1aun. PenieHue TeKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUN.

JIluHeliHOe ypaBHEHHE C JBYMs IEepeMeHHbIMU U ero rpaguk. Cucrema IBYX
JMHENHBIX YpPaBHEHUH C IBYyMsI IepeMEHHbIMU. Pelienue cucreM ypaBHEHHM ciocoOoM
NOJICTaHOBKH. [IprMepsl penieHus TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPABHEHUH.

DOyHKUUHA

Koopaunara touku Ha npsmon. UucnoBble NpOMEXyTKH. PaccrosHue mexmay
IBYMsI TOYKaAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Alciucca 1 opAMHATA TOUKH
Ha KOOpAMHATHOW TuiockocTH. [Ipumeps rpaduxos, 3amaHHbIX Qopmynamu. UteHue
rpadukoB peanbHbIX 3aBUcUMOcTed. [lonarue pynkuuu. I'papuk pynkuun. CoiicTBa
¢ynkuuid. Jluneiinas ynkuus, e€ rpaduk. ['paduk ¢pynkuuu y = [x|. ['papuueckoe
pELIECHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatneiit kopenb u3 uucia. [lonstue 06 uppannoHaaibHOM yKcie. JlecaTuunble
npUOIMKEHUST HppalMOHAIBHBIX yucen. CBoiicTBa apudMETHYECKHX KBaJpaTHBIX
KOpHEH U UX MpUMEHEHUE K MPeoOPa30BaAHUIO YHCIIOBBIX BBIPAKEHUN 1 BHIUUCICHUSIM.
JleCTBUTENIBHBIC YHCIIA.

CrernieHs ¢ 1eNbIM MoKa3zaTesieM U €€ cpoiicTBa. CTaHgapTHAS 3aNUCh YKCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas Apoos. OCHOBHOE CBOMCTBO ajireOpanyeckoi apoou. CioxxeHue,
BBIUYMTAHUE, YMHOXEHHUE, JeJieHue anreopanueckux ApoOed. PanuoHaibHbIC
BBIpaKEHUS U UX MPeoOpa3zoBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHenue, GopMyiia KOpHEW KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienne ypaBHEeHMM, CBOISAIINXCS K JIMHEWMHBIM U KBagpaTHbIM. [Ipocreimue
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

I'paduueckass mHTEpHIpeTanys ypaBHEHUH C JABYMS TEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs mnepeMeHHbIMU. [lpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMM.

Perienue TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OOHOW TEPEMEHHOU.
PaBHOCHMIBHOCTE HEpaBEeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOU ITepeMeHHON. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DyHKUNHA

[Tonsitue gynkiuu. O6nacTh omnpeneiaeHUuss U MHOXKECTBO 3HAYEHUH (DYyHKIMH.
CriocoObl 3a1anus QPyHKITUH.

I'padux pynkimn. Utenue cBoiictB pyHkmuu 1o e€ rpaduxy. [Ipumeps! rpaduxos
(YHKIIHI, OTpa)xarouX peajbHble IPOIECCHI.



OyHKIMKY, OINUCHIBAIOIIME TMPSAMYID UM OOpaTHYIO MPONOPLHMOHAIIbHBIC
3aBrcuMocTH, ux rpaduxu. Oyukimu y = X2, ¥ = X3, y = Vx, y=|x|. ['paduueckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbpie uucia, MppalMOHANIBHBIE YKCIIA, KOHEYHbIE W OECKOHEYHbBIC
JecsATUYHbIC 1poOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIC YHCIIa KaK
OECKOHEYHbIE JEeCATUYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOECTBOM JIEUCTBUTEIbHBIX YHCEN U KOOPJIAUHATHOU MPSAMOM.

CpaBHeHHe  JIGHCTBUTENBHBIX  4YHCeN, apupMETHUYEeCKHe  JCHCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpYKAIOUIEr0 MHpA, JUIMTEIBHOCTh IPOLECCOB B
OKPY’KAIOIEM MUPE.

[IpnOnmk€HHOE 3HAYEHHE BEJIIMYMHBI, TOYHOCTh NpuOIkeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneintHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHMi, CBOASIIMXCA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. llpumepsl pemieHUsT ypaBHEHUW TPETbEW U UYETBEPTOU
CTEIIEHEN Pa3JI0’)KEHUEM Ha MHOXKUTEIIN.

Pemenune npoOHO-pallMOHaIbHBIX YypaBHEHUH. PerieHne TEKCTOBBIX 3azad
anredpan4eckuM METOI0M.

VYpaBHeHue ¢ JByMs MEpeMEHHbIMU U ero rpaduk. PemeHue cucteM IByX
JVHEWHBIX YPaBHEHUHN C JBYMS IIEPEMEHHBIMU. PenieHue cucteM IBYX YypaBHEHUU,
OJIHO 13 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU cTeneHu. I 'paduyeckas nHTepripeTanus
CUCTEMBI YPABHEHH C IByMs IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM MNEpeMEHHOM. Pemrenne cucrem
JTUHENHBIX HEPABEHCTB C OJIHOM nepeMenHoi. KBagpaTtHbie HepaBeHCTBa. ['padnyeckas
UHTEpIIpETALs] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKUUH

KBagpatnunas d¢yaknus, e€ rpaduk u cBoictBa. [lapaGoma, KooOpauHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPHH Mapa0OJIbI.

I'paduxu Gpynxumii: y =kx, y=kx +b, y=k/x, y=x3, y=x, y = |x|u ux cBoiicTpa.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[loHdATHE YHCIIOBOM TMOCHEAOBATEIBHOCTH. 3aJaHUE MOCIEIOBATEIBHOCTH
peKyppeHTHOH dhopmynoii u popmysoil N-ro uieHa.

Apudmernueckass M reomeTrpuyeckas mnporpeccuu. @Dopmyibl N-ro 4ieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrpeccuii, CyMMbI IIEPBLIX N YJICHOB.

N300paxkeHue 4aeHOB apuPMETHIECKON 1 T€OMETPUUECKON MPOTrPECCUil TOUKAMHU
Ha KOOPJAMHATHOMW IUIOCKOCTHU. JIMHEHHBIH M HSKCIOHEHIUAIBbHBIN pocT. CIOXKHBIC
IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpamMMbl yueOHOro Kypca «Anredpay
XapaKTEepU3yrOTCA:

1) maTpuoTnYecKoe BOCIUTAHHE:

IPOSIBJIEHUEM HMHTEpPEca K MPOUUIOMY M HACTOSIIEMY POCCHMCKONM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JTOCTHKEHHUSM POCCUUCKUX MAaTEMATUKOB U POCCHUICKOU
MaTeMaTH4YECKON IIKOJIbI, K HCIOJIb30BAaHUIO 3THUX JIOCTWKECHHN B OPYTMX HayKax U
MPUKIATHBIX chepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00s3aHHOCTEN IpayKJaHUHA U pean3aliu €ro npas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUSA Pa3JIMYHBIX
CTPYKTYp, SBIICHHH, MPOUEAYyp TpakIaHCKOro oOIIecTBa (HampuMep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUIO STHYECKUX MpPOOJEM, CBA3AHHBIX C
OPAKTUYECKUM ITPUMEHEHUEM JIOCTHIKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIBbHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HA AaKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM  HAIPaBJIECHHOCTH, OCO3HAHMEM BaXHOCTHM MaTEMaTUYECKOIO
oOpa3oBaHMsi Ha MPOTHKEHUM BCEM KU3HU IS YCIEHMIHOW MpodecCHOHATBHON
JESTeIbHOCTY W Pa3BUTUEM HEOOXOAUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HWHAMBUAYAIbHON TPAEKTOPUU OOpa30BaHUS M >KMU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEUIEHUH, pACCYX IACHUH, YMEHHMIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 NO3HAHMSA

OpUEHTalMel B  JCATENIBHOCTH HAa COBPEMEHHYKO CHUCTEMY HAay4YHBIX
IPEICTaBICHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOM HayKh Kak cdepbl 4eIoBeuecKOon
NEATEIbHOCTH, 3TalloB €€ pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS LUBUJIU3ALNH,
OBJIAJICHUEM S3BIKOM MAaT€MaTUKH W MaTEMaTUYECKOM KyJbTYpOd KaK CpeICTBOM
IIO3HAHWS MHUpA, OBJAJAECHHEM MPOCTEUIIMMH HABBIKAMH HCCJIEI0BATEIbCKON
NEeSTENbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHHE KYJbTYPbI 310POBbSl H
IMOIMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHSATh MaTEeMAaTUYECKKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 310pOBOr0 o0Opa3a KW3HM (3A0POBOE MHUTaHHE, COATaHCUPOBAHHBIA PEHKUM
3aHATUI M OTHAbIXa, peryyspHas (usuyeckas aKTUBHOCTb), CHOPMHPOBAHHOCTHIO
HaBbIKa pe(JIeKCuu, MPU3HAHMUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO e IpaBa Jpyroro
YEJIOBEKa;

7) 3K0JI0OrH4YeCcKoe BOCIIUTAHUE:



OpUEHTalWel Ha NMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWUW IS PELIeHHs 3a1ad B
00JIaCTU COXPAHHOCTH OKPY>KaroLIEH Cpebl, IUIAHUPOBAHUS IMOCTYNKOB U OLUEHKH UX
BO3MOXHBIX TIOCJIEICTBUMA JUIsl OKpYXKArOUIeH Cpelbl, OCO3HAaHUEM TJI00ATBHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX pelIeHUS;

8) aganTanmst K MN3BMEHAIOIMMCS YCJIOBUAM COLMAJIbHON U PUPOIHOM CpPeAbI:

TOTOBHOCTBIO K JIECTBUSAM B YCIOBUSIX HEONPEAEIEHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCIIE YMEHUE
YUUTBCS Y APYTHUX JIHOJEH, MpUOOpETaTh B COBMECTHON JESATEIBHOCTA HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHIIMU U3 OMbBITA JIPYTUX;

HE00X0MMOCTHIO B (HOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM YHcCIie GOPMYyIUPOBAThH
UJIeH, IOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, MIIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCOIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIHA KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE
pelieHuss U JedcTBUA, (OpMynIMpOBaTH U OIEHMBAThb PUCKHM M TOCIEACTBUA,
(opMUPOBATH OMIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble j1oruyeckue AeMCcTBUA:

. BBISIBISITh M XaPaKTEPHU30BaTh CYLIECTBEHHBIC IPU3HAKU MATEMaTUYECKUX
OOBEKTOB, MOHATUI, OTHOLICHUN MEXIY MOHATHIMH, (POPMYIHPOBATH OINpPEAETICHHUS
NOHATUN, YCTaHABIUBATh CYIECTBEHHBIH MPHU3HAK KilacCU(UKAIMK, OCHOBAHMS IS
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOTO aHAIN3a;

. BOCIIPUHUMATh, (POpMyJIHMpoBaTh U  NPeoOpa3oBBIBATh  CYKICHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;
. BBIABJISTH ~ MATEMATHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U

MpoTHBOpEYMs B (aKkTax, MAHHBIX, HAOMIOACHUSX M YTBEPKICHUSAX, MpeJjararh
KPUTEPUH IS BBISABIICHHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;

. JienaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

. pa3OupaTh 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSMBIE U OT
MPOTUBHOTO),  TMPOBOJAWTH  CAMOCTOATEILHO  HECJOXKHBIE  JIOKa3aTelhCTBa
MaTeMaTU4ecKnX (PaKTOB, BBICTpAWBATh aPTYMEHTAIMIO, TMPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

. BBIOMpATh CMOCOO pemieHus y4eOHOW 3amadu (CpaBHUBATH HECKOJBKO
BapUAHTOB PEIICHMS, BHIOMpATh HauOOJee MOAXOMSIIUN C Y4ETOM CaMOCTOSTEIBHO
BBIJICICHHBIX KPUTEPHUEB).

Ba3zoBbie wuccienoBaTeabckHe AeHCTBHS:

. MCIIOJIB30BaTh BOTPOCHI KaK HMCCIEAOBATCIIbCKUN WHCTPYMCEHT IO3HAHUS,
(dbopMyIHpOBaTh BONPOCHI, (PUKCHUPYIOIIHE TPOTUBOPEUHE, TTPOOIEMY, CAMOCTOSATEIHLHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE,



. MPOBOAUTh MO CAMOCTOSATENBHO COCTABICHHOMY IIJIAHY HECIOKHbBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEeNOBAaHME IO YCTAaHOBJIEHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;

. CaMOCTOSTENbHO (OPMYIHPOBATH 0OOOIIECHHUS U BBIBOJIBI 10 pe3yJIbTaTaM
POBEIEHHOTO HAOIOEHHUS, UCCIEAOBaHMS, OLICHUBATh JJOCTOBEPHOCTh MOTYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHNUI;

. IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE TMPOIlecca, a TAaKXKE BBIIIBUTATh
MPENOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmaumeii:

. BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTHh WH(GOpPMAIMU, JaHHBIX,
HEO0OXOJAMMBIX IS PEIICHUS 3a]a4H;

. BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

. BBIOMpATh (OpMy TpencTaBiieHus UWHGOpPMAMM W HWLIIOCTPUPOBATH
peniaemMsble 3a/1a4M CXeMaMu, TuarpaMmmMaMu, HTHOM rpauKkoi 1 uX KOMOMHALIMSIMU;

. OLICHHMBATh HAAEKHOCTb HMH(OpPMALMM IO KPUTEPUSM, MNPEIJI0KEHHBIM

YUUTENEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBUSA:

. BOCIIPUHUMATh U (POPMYIHPOBATH CYK/ICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LIEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
INVCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS 3aa4l, KOMMEHTHUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

. B X0JI¢ 00CYKJIEHUS 33]1aBaTh BOIIPOCHI [0 CYLIECTBY O0CYKAAEMOM TEMBI,
poOJIeMBbl, pelaeMoil 3a/1auu, BbICKa3bIBaTh UECH, HAICJICHHbIE HA MOUCK PEIICHHUS,
COMOCTABIISATh CBOM CYXACHUS C CYXIEHUSMH JIPYTMX YYacCTHUKOB JMaJiora,
oOHapyXKHUBaTh Pa3IMuue U CXOJCTBO MO3ULHUMN, B KOPPEKTHOU opme (GOopMyIHpOBaATH
pa3HOrIacHsi, CBOM BO3PaXKECHMUS;

. NPEACTABIATh  PE3yJNbTAaThl  pEelleHus  3aJaud,  SKCIEPUMEHTa,
UCCIIEIOBaHUSI, IPOEKTA, CAMOCTOSITEIbHO BBIOUPATh (POpMAT BBICTYIJICHHUS C YUETOM
3aJ1a4 NMPEe3eHTall U OCOOEHHOCTEHN ayIUTOPHH;

. MOHUMATh U UCTIOIH30BATh MIPEUMYIIIECTBA KOMAHIHON ¥ UHIUBUIyaIbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUYECKUX 3a]1aY;
. NPUHUMATH 11€]1b COBMECTHOM JESITEIIbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO

COBMECTHOM paboThI, pacipeiesiTh BUABI padOT, JOTOBAPUBATHCS, OOCYKIaTh TIPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

. y4yacTBOBaTh B TIpPyHnmnoBbIX (opMax paboTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE INTYPMBI W JPYTHE), BBINOJHATH CBOIO 4YacTh pabOTBl U
KOOPAMHHUPOBATH CBOM JICHCTBUS C APYTMMHU YJI€HAMH KOMaHbI, OIICHUBATh Ka4eCTBO
CBOETO BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yUACTHUKAMHU
B3aUMOJEUCTBHUSL.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicCTBUSA

Camoopranusamnus:

. CaMOCTOSITEJIbHO COCTaBIISATh TUTAH, aITOPUTM peIieHus 3a1aun (WIk ero
4acTh), BEIOUPATh CIIOCOO peHIeHHs C YYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHUPOBaTh U KOPPEKTUPOBATHh BAPHAHTHI PEHICHUN C YUETOM
HOBOM HH(OpMaIUH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEIEKT:



. BJIa/IETh CIIOCO0aMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLIecca U pe3ysibTraTa
pelIeHrs MaTeMaTUYeCKOM 3a/1auu;

. peNBUAETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTH TP PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWIEHHBIX
OIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa JACATEILHOCTH MOCTABICHHOM 1IeJIN U
YCIIOBUSAM, OOBSICHATH MPUYMHBI JOCTHXKCHHSI WM HEJOCTHKCHHS II€JIM, HaXOJUTh
OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIily 00yuenus B 7 kjacce 0Oy4arOMIMICS MOTYYUT CIIEIYIOUIUE PEIMETHBIE
pe3yIbTaThI:

Yucia v BBIYMCTIEHUSA

BrinonHaTh, coueTasi yCTHbIE U MUCbMEHHBIC TPUEMBI, apU(PMETUUECKUE ACHCTBUS
C palMOHaIbHBIMU YUCJIaMHU.

HaxoauTh 3HaueHMs YUCIOBBIX BBIPAXKEHUM, TPUMEHSITH pa3HO00Opa3HbIE CIIOCOOBI
Y TIPpUEMBI BBIYUCIICHUS 3HAYEHUN JPOOHBIX BRIPAKEHUH, COJIEpKAITUX OOBIKHOBEHHBIE
U JICCATUYHBIC JPOOH.

[lepexoauts OT omHOM (OpMBI 3amucu 4uceNl K JApyrou (mpeodpa3oBHIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJIsITh ynca.

BpInonHAT NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCIICHUM, OLEHKY 3HAYEHUMU
YUCJIOBBIX BBIpaQKEHUW. BBHIMONHATE ACUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHsATh MpU3HAKK JETUMOCTH, Pa3JIOKEHHUE HAa MHOXKUTEIN HaTypalbHBIX
quces.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, TMPOMOPIHUOHAIBHOCTBIO  BEJIMYMH, MPOLEHTaAMHU, HHTEPHPETUPOBAThH
pe3yabTaThl PElIeHUsl 3aJa4y C Y4ETOM OrpaHUYEHUMN, CBSI3aHHBIX CO CBONCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs

Hcnonp3oBaTh anredpanyeckyro TEPMHHOJOTHUIO U CUMBOJIUKY, IPUMEHATH €€ B
MIPOIIECCE OCBOCHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHus OYKBEHHBIX BBIPAKCHHM TIPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Breinonuare mpeoOpa3oBaHus I1€JI0TO BBIPaKEHUS B MHOTOWICH MNPUBEICHUEM
MOJAO0OHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrInonHATh YMHOXKEHHE OJTHOUJICHA HA MHOTOWIEH U MHOTOUYJIEHA HA MHOTOWICH,
IPUMEHSITH (POPMYJIBI KBaJpaTa CyMMBbI M KBajjpaTa pa3HOCTH.

OcCymIeCTBIATh Pa3IoKEHNE MHOTOUJICHOB HA MHOYKUTEIIU C IIOMOIIBIO BBIHECEHUS
3a CKOOKHM OOIIEro MHOXUTEJS, TPYNIUPOBKH CJaraeMbIX, MpUMEHEHUs (HopMy
COKPAILLIEHHOI'O YMHOKEHHS.

[IpumensaTsy npeoOpa3oBaHus MHOTOWICHOB TSI PEIICHUS PA3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.



Hcnonbs30BaTh CBOMCTBA CTENEHEH C HATypAJbHBIMU IOKAa3aTeIsIMH IS
npeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate JsMHEVWHBIE YpaBHEHMsS C OJHOM IIEPEMEHHOW, NPHUMEHSSA IpaBuia
nepexoaa OT UCXOJHOTO YPaBHEHHs K paBHOCHIBHOMY eMy. IIpoBepATs, sBisgeTcs
YHUCJIO KOPHEM YPAaBHEHHSI.

[IpumensTh rpaduyeckue MeTOoAbl NMPU PEUICHUM JIUHEWHBIX YpPaBHEHUN U UX
CUCTEM.

[TonGupatk mpuUMepsI ap YUCE, SIBISIOIINXCS PELICHUEM JIMHEHHOIO ypaBHEHUS
C IBYMsI IEPEMEHHBIMU.

CrtpouTh B KOOPJIMHATHOW IMIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C JABYMS
MEPEMEHHBIMHU, MOJIB3YACh TPpa(UKOM, TPUBOJUTH MPUMEPHI PEIICHUS YPABHEHHS.

Pemate cuctemsl 1BYX JIMHEWMHBIX YPABHEHH C ABYMS IEPEMEHHBIMU, B TOM YUCJIE
rpaguyecku.

CocTtaBisaTe U peniaTh JUHEMHOE YPAaBHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHUU
[0 YCIIOBUIO 3aJ1a4d, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
NOJIyYECHHBINA PE3YJIbTAT.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOILKE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATh YHUCIOBBIE MPOMEXYTKH Ha
areOpanvdeckoM si3bIKeE.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTHM TOYKHM II0 33JaHHBIM KOOPAMHATaM,
CTpOUTh Irpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuckIBaTh ¢ NOMONUIBIO (PYHKIMN W3BECTHBIE 3aBUCUMOCTH MEX]1y BETMUMHAMMU:
CKOpPOCTb, BPEMS, PACCTOSIHUE, 1IEHA, KOIMYECTBO, CTOUMOCTb, ITPOU3BOIUTEIIBHOCT,
BpeMsi, 00bEM paboTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumate rTpaduyeckuii cnoco0 NpeAcTaBieHUs M aHaiIW3a UHopMamH,
U3BJIEKaTh U MHTEPIPETUPOBATh UHPOPMAIUIO U3 TpapUKOB peabHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xoH1y oOyuenus B 8 ki1acce o0ydaromuiicst MoJyduT CAEAYIOLIUE IPEAMETHbIE
pE3yNbTaTHI:

Yucua 1 BbIYUCICHUSA

Hcrnonbs30BaTh HaYaJIbHBIE MPEICTABIECHUS O MHOKECTBE JIEHCTBUTENIBHBIX YUCEIN
JUISL CPaBHEHUS, OKPYTJIEHUS M BBIYMCICHUN, M300pa)kaTh NEHCTBUTENbHBIC YHCIIA
TOYKaAMHU Ha KOOPAUHATHOU IPSAMOU.

[IpumeHsaTs mOHATHE apUPMETUYECKOrO KBAJPAaTHOTO KOPHS, HAXOAMUTH
KBaJIpaTHbIE KOPHH, HCIOJb3Ysl MPU HEOOXOAUMOCTH KaJbKYJSATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpKANIMX KBAAPATHBIE KOPHH, UCIIONb3YsI CBOMCTBA
KOpHEM.

Hcnonb3oBath 3anmucu OOJIBIINX U MAJIBIX YUCEN C TOMOLIBIO JECATUYHBIX APOOeit
u creneHel yncina 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsITh MOHATHE CTENEHH C IEJIBIM MTOKA3aTEeIeM, BBIITOJIHAT IPEOOPa30BaAHUS
BBIPAKEHNN, COAEPKAIIMX CTEIIEHHU C LEIbIM MOKA3aTEIEM.

BhInonHATE TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHANBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWICHAMH U anre0panyecKuMu ApoOsSMU.



PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHnsaTy npeoOpa3oBaHMs BBIPAKECHUW ISl PEIICHUS Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemlare nuHEHHbIE, KBaJgpaTHbIE YpPaBHEHUS M pPalMOHAIbHBIE YpABHEHUS,
CBOJISIILIAECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOaUTH MIpOCTENIINE UCCIAEAOBAHNS YPABHEHUN U CUCTEM YPABHEHHI, B TOM
yluclie C NpUMEHEHHEeM Tpaduueckux MpeacTaBieHuil (ycTaHaBlIUBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOUee).

[lepexonuThb OT cIOBECHOM (GOPMYTUPOBKH 3aauu K €€ anreOpandeckoil Moienu
C MIOMOIIIBIO COCTABJICHUS] YPABHEHUS WM CUCTEMbI YPABHCHUMN, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y ITOJyYECHHBIA PE3YJIbTAaT.

[IprMeHSITh CBOKMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHWS, OLICHKH, PEIIATh
JIMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M UX CUCTEMBI, JaBaTh I'paduyecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[TonumaTe ¥ UCHOJIB30BaTh (YHKIMOHAIbHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), ONPENEIATh 3HAYeHHWE (YHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 10 €€ rpaduKy.

Ctpouts rpaduku 3JIeMEHTapHBIX (QYHKIIUA BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIHCHIBATb CBONCTBA YHCIOBON ()YHKIIHH IO
e€ rpaduky.

K koHIry 00y4yeHus B 9 Kkiacce o0y4darouuiicss MOJIY4YHT CIEAYIOMINE NPEIMETHBIE
pEe3yJIbTaTHI:

Yucna v BBIYUCICHUSA

CpaBHMBATH U yHOPSAOYMBATH PAIUOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Breimonuare apudmeruueckue ASHCTBHUS C PAMOHAIBHBIMU UYMCJIAMH, COUYETas
YCTHBIE M NHUCHMEHHBIE TMPHUEMBI, BBITIOJHATh BBIYMCICHUS C HPPaAlHOHATBLHBIMU
YU CIIAMHU.

Haxonute 3HaueHUs CTENEHEN € LENBbIMU MTOKA3aTEISIMU U KOPHEW, BBIYUCIATH
3HAYEHMS YMCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  IEUCTBUTENBHBIE YHWCJIA, BBINOJHATh MNPUKUAKY peE3yibTaTa
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHElHbICE U KBaJApAaTHBIE ypaBHEHUS, YPABHEHHMS, CBOJSIIMECS K HUM,
poCTeHIMe APOOHO-PAIIMOHAIBHBIC YPAaBHEHUS.

Pemate cucrembl AByX JTUHEHMHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHHE HE SABJISCTCS JTMHECUHBIM.

Pemate TekCTOBBIE 337]a4M ANredOpandyeckuM CrocoOOM ¢ TOMOUIBI0 COCTABIICHHUS
YpaBHEHUSI WJIU CUCTEMBI JBYX YPABHEHUU C IByMs IEPEMEHHBIMU.

[IpoBoauTE IPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
9yuCclie C TPUMEHEHHEeM Tpaduueckux MpecTaBiIeHUil (yCcTaHaBIUBAaTh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHeliHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, N300paKaTh PEIICHIE
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3alUChIBATh PEUIEHUE C TOMOIIBIO CUMBOJIOB.



Pemate cucTempl JTMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAOIIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIIEHHWE CHCTEMbl HEPABEHCTB Ha YHCIIOBOMN
IPSIMOH, 3aITUCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3INYHBIX 3a/1a4.

DOyHKUUHA

Pacro3naBaTh QYHKIIMM H3y4eHHBIX BHUAOB. [loka3piBaTh CXEMaTHYECKH
pacIoyIOKEHUE Ha KOOPAMHATHON TIOCKOCTH TpadukoB GyHKIui Buaa: Y = KX, y = kx
+h y=kix,y=ax+bx+c,y=x3y=1x, y=|X|, B 3aBHCHMOCTH OT 3HaYCHHIi
KO2(PHUIIMEHTOB, ONMUCHIBATh CBOUCTBA (DYHKITUH.

Crpouts M u300pakaTb CXEMaTHYECKH TpaduKu KBaJAPATHUHBIX (PYHKIIHH,
OTHCHIBATH CBOMCTBA KBAJIPATUIHBIX (PYHKITUHN IO MX Tpadukam.

Pacmo3naBate kBampatuuHylo (GyHKIHIO 1O (opmylie, MPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMN U3 PeaTbHOM XKU3HU, (U3UKH, TECOMETPHUH.

YucioBble NM0C/T€10BATEILHOCTH H POrpeccunt

Pacro3naBaTe apu(MeTHUYECKYI0 U T€OMETPUYECKYIO MPOTPECCUU TPU Pa3HBIX
crnoco0ax 3aJjaHusl.

BbIMONHAT,  BBIYMCICHUS C  UCMOJb30BaHHEM  (opMyl n-ro  4ieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTrpecCuii, CyMMbI TIEPBBIX N YJICHOB.

N300pakaTs 4eHbI MOCIEI0BATEIFHOCTH TOUKAMU HAa KOOPUHATHOM IJIOCKOCTH.

Pemate 3amauu, cBsA3aHHBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMU, B TOM YHUCIIE
3alayd M3 peabHOW JKU3HU (C HCIOJb30BAaHUEM KaJIbKYJsATOpa, IU(POBBIX
TEXHOJIOTHHA).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudgposbie)
n/n NMPOrpamMMbl Bceero KOHT%O‘M’HHe HpaKTqueCKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
1 Uucna 1 BEIYUCIICHHUS. o5 1 bubmuoreka [JOK
ParnmonanpHble yncna https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 AnrebpandecKkue BhIpaKCHUS 27 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 Y/ PABHCHHUS! 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopunarst u rpaguicu. @ynkim 24 1 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
S IosTopenne u 060dmenne 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME



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

8 KUIACC

KoanuyecTtBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3jiesioB M TeM K n (undpossbie)
n/n NPOrpamMMbl Bcero OHTPOTBHLIC pakTiiecKkue o0pa3oBaTe/ibHbIE

padoTshI padoTshI pecype

1 Yucina u Beruncienus. KBagparusie 15 bubnmoreka [JOK
KOpHU https://m.edsoo.ru/7f417af8

2 Yucna u Beruncienus. CTeneHs ¢ 7 bubmuorexa [JOK
L[EJIbIM [T0KA3aTEIEeEM https://m.edsoo.ru/7f417af8

3 AnreGpanyecKueBbIpaKEHUS. 5 1 bubnuorexa [JOK
KBanparHeldTpéxuneH https://m.edsoo.ru/7f417af8

4 AnrebpanuecKUeBBIPAKEHHUSL. 15 1 bubnuoreka [IOK
AnrebpanyeckasipoOb https://m.edsoo.ru/7f417af8

5 VYpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBanparHsie ypaBHeHUS https://m.edsoo.ru/7f417af8

6 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/7f417af8

v YpaBHEHUs U HEPABEHCTBA. 12 1 bubnuotexa [JOK
HepasencrBa https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
8 PyHKuH. OCHOBHEICTIOHATH S https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
9 Pynxupn. Tuciossie Gyniim 9 https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
10 [osTopenue n 060dmenne 6 1 https://m.edsoo.ru/7f417af8

OBUIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOTPAMME



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

KoanuyecTtBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB M TeM K n (undposbie)
n/n NMPOrpamMmbl Bcero OHTPOTBHLIC pakTiiecKkue o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecype
1 Uucna 1 BEIYUCICHHUS. 9 bubmuoreka [JOK
JleicTBUTENbHBIE YUCTIA https://m.eds00.ru/7f419d08
2 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnunoreka [HOK
YpaBHEHHUsI C OJHON IEpEMEHHON https://m.eds00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuorexa [JOK
YPaBHEHUH https://m.eds00.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnnoreka [JOK
HepaBencrtBa https://m.eds00.ru/7f419d08
bubmuorexa [JOK
S Dynxuun 16 1 https://m.eds00.ru/7f419d08
bubmuorexa [JOK
6 YucioBble OCIIeI0BATEILHOCTH 15 1 https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, 18 1 bu6nmoreka [JOK
CUCTEeMaTU3alMsI3HaHUI https://m.eds00.ru/7f419d08
OBHLIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» AnreGpa, 7 knacc/ Makapsrues FO.H., Munmtok H.I'., HemikoB K.W. u npyrue; noxn penakuueit Tenskopckoro C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
» AnreGpa, 8 kimacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u apyrue; nox penakuueit TemsikoBckoro C.A.,
AxkrnonepHoe obmectBo «M3aaTensctBo «IIpocBemnienue»
» Anrebpa, 9 kiace/ MakapsrueB FO.H., Muniok H.I'., Hemkos K.W. u npyrue; nox penakuueit TensikoBckoro C.A.,
AxkrnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

o s w

6.

Metoauueckoe nocodbue K npeaMeTHou JuHun yueoHukon no anreope FO. H. Maxkaperuesa, H. I'. Mungtok,
K. 1. Hemikxosa u ap. Matematuka AJI'EBPA 7—9 kiaccel ba3ossliii ypoBeHb MockBa «lIpocsemenue» 2023 2-¢
W3aHue, CTEPEOTUITHOE

Jnnaktruueckuemarepuansl. 7, 8, 9 Ki1acchl.

Astopsr: 3BaBud JI.U., Ky3nenosa JI.B., CyBoposa C.b. (7 knacc);

Koxor B.W., Maxkapsrues FO.H., Munaiok H.I'. (8 knacc);

MakaperueB FO.H., Munarok H.I'., Kpaitnesa JI.b. (9 kmacc).

Temartunueckue tecThl. 7, 8, 9 knaccel. ABTopsl: lyanuusia 1O. I1., Kponrays B.JI.

DnexkTpoHHOE npuioxenue. Anredpa. 7 kinacc. ABtop: Makaperaes FO.H.

VYpoku anredpsl. Knura mms yaurens. 7,8,9 kinaccol.

Astopsl: KoxoB B.I., Kpaitnesa JL.b. (7, 9 knacchi);

Koxos B.., Kapramesa I'.JI. (8 kiacc).

Nzyuenue anredpsol. 7-9 knaccesl. Knura mis yaurens. Asrop: Makapserues 0. H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru — xomiekius o6pa3oBarenbHBIX pecypcoB; InternetUrok.ru - BUgIeo ypokw;



www.math-on-line.com-3arumMarensHass MaTeMaTHKA;
http://www.allmath.ru - Bcst MmaTemaruka;

http://mathem.h1.ru — maTemarukaon-line;

http://www.exponenta.ru - oopa3oBareibHbIi MaTEMaTHUECKHIA CaMT;
https://uchi.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.r



https://uchi.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://edu.orb.r/




