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HOACHUTEJBHAA 3AIIMCKA

Anrebpa sABIsSETCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHUs: OHA 00ECTIEYUBACT U3YUEHUE JPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMaHUTAPHOTO LIMKIOB, €€ OCBOECHHE HEOOXOAMMO st
IPOJOJKEHHS] 00pa30BaHMsI U B TOBCEAHEBHOM KU3HU. PazButre y o0yyaronmxcs
HAy4YHbIX IPEJACTaBICHUA O IPOUCXOKIEHUM U CYIIHOCTH aJreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHNs MaTeMaTHYECKON HAYKOU SIBICHHUI U MPOLECCOB
B NPUPOJIE U OOILIECTBE, POJU MATEMAaTUUYECKOTO MOJAEIMPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JJISl a1aNTallii B COBPEMEHHOM LIHU(PPOBOM
obOmiecTBe. M3yueHune anreOpbl OOECleUMBAET pa3BUTHE YyMEHHUsS HaOJIOAaTh,
CpaBHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBUS M BBIBOBI,
dbopmynupoBaTh yTBepxkaeHusA. OCcBOeHUE Kypca anreOpbl 00eCrednBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OO0YYaloUMXcs: OHM HCIOJIb3YIOT JACIYKTUBHBIE U
UHAYKTHBHBIE PACCYXIE€HUS, 00001IEHNE U KOHKPETHU3ALIHNI0, a0CTparupoBaHue u
aHasiornto. OOydeHue  anreOpe  MOpeanojaraeT  3HAUUTENbHBIH  0O0BEM
CaMOCTOSITENIbHOM  JIEATENHHOCTH OO0YYaIolUXCsl, IO3TOMY CaMOCTOSITEIbHOE
pelleHre 3aa4 ABISETCS peaau3alren AesITeIbHOCTHOTO IPUHIINITA 00YyUYCeHHUS.

B cTpykrype mnporpaMmbl y4eOHOro Kypca «Anredpa» st OCHOBHOIO
o011ero 00pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COAECPKATEIbHO-METOANUECKHE
JIUHUM: «Yucaa v BBIYUCIEHU», « ANreOpandyeckue BhIpaXeHUs», « Y paBHEHUS U
HepaBeHCTBa», «DyHkiuuy. Kaxgas w3 3TUX colep:KaTeabHO-METOIUYECKUX
JVMHHUHA pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYS C
OPYTrMMH €ro JMHMSIMH. B xone wu3ydeHus ydeOHOro Kypca OOydYaroIIMMCs
OPUXOAUTCS JIOTMUECKH PACCYXkIaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpamMmy ydeOHOro Kypca «Airedpay BKIIOUEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYeCKOro 00pa3oBaHus U CIIOCOOCTBYIOIIUE OBIAJACHHUIO 00YJaIOITUMUCS
OCHOB  YHUBEpPCAJIBHOTO MaTemaTuueckoro ss3bpika. CopaepxaTenbHOM U
CTPYKTYpPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIA XapaKTED.

Conmepxanne muHMM «YWcia ¥ BBIYHCICHUS» CIYKXUT OCHOBOW MJiA
JAJbHEUIIET0 U3y4YeHUs] MaTeMAaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOLIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX J1JIsl TOBCEITHEBHOM
XKU3HU. Pa3BUTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs



CBSI3aHO C PALMOHAIBHBIMU M HppalMOHAJIbHBIMU 4YHCIaMH, (OpMUPOBaHHEM
IPEACTABICHUI O JEHCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUU OTHECEHO K cpeHeMy o01eMy 00pa30BaHHUIO.

CopnepxaHue IByX aareOpanuecKux JIMHUN — « ANreOpanyecKue BbIPaXKEHUS
U «YpaBHEHHUS M HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHHIO Y OOYyHArOLIUXCS
MaTeMaTHYeCKOro anmnapara, HeOOXOAMMOIO JJisl PEeUIeHHs 3aJady MaTeMaTUKH,
CMEXHBIX TMpPEAMETOB U NPAKTUKO-OPUEHTHPOBaHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00miero oOpa3oBaHMsl Y4Y€OHBIM MaTepuan TPYNIUPYETCSs BOKPYT
PaLMOHAIIBHBIX BBIpAXKEHUI. Anredpa 1EMOHCTPUPYET 3HAUEHUE MAaTEMATHUKU KaK
A3bIKa JUISI TOCTPOEHUS MaTeMATUYECKHUX MOJENIEH, OINHCAaHUs NPOLECCOB U
SBIIEHUN peanbHOrO Mupa. B 3amaunm oOydeHuss anreOpe BXOAAT Takke
JaNbHEWIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOro, B
YACTHOCTH, JJIi OCBOEHHUS Kypca HH(OPMATUKH, UM OBJIAJECHUE HaBbIKAMU
JNeTyKTUBHBIX paccyxaeHuit. [Ipeodpa3zoBanrie CUMBOJILHBIX (hOPM CITIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUsI, CTOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTRY.

Conepxanue QpyHKIHMOHATBHO-Tpa)UUECKOM IMHUN HAIIEJIEHO HA MOJIyYeHHE
OoOy4JaromuMuUcs 3HAaHUN O (PYHKIUSAX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJIEIH
JUIsL ONMCAHUS U UCCIIEI0BAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJIEHUI B IPUPOJIE
u obmectBe. M3yueHue marepuasa CocoOCTBYET Pa3BUTHIO y 0OO0yYarolIMXcs
YMEHHUS UCTIOIb30BaTh PA3IUYHbBIE BBIPA3UTEIbHBIC CPEICTBA SI3bIKa MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (QOpPMUPOBAHUE
IPEJICTAaBICHUM O pOJIM MaTEMATUKU B Pa3BUTUU LIUBUIIM3ALMY U KYJIbTYPBI.

CornacHo yueOHOMY MIaHy B 7-9 Kjaccax u3ydaercs Y4deOHBIH Kypc
«AnrebOpa», KOTOPBI BKJIKOYAET CIEAYIOIINE OCHOBHBIE Pa3feiibl COACPKAHUS:
«Yucna W BBIYUCICHUS», «AJredOpanyeckue BbIPAXKEHUS», «YpPaBHEHUS U
HEPABEHCTBA», « DYHKITUNY.

Ha u3yuenue yuebHOro kypca « Anredpa» orsogutcst 306 yacos: B 7 kinacce
— 102 yaca (3 gaca B Henento), B 8§ kiacce — 102 yaca (3 waca B Henenwo), B 9
kiacce — 102 ygaca (3 yaca B HEZIEJIO).



COJEPXAHME OBYUYEHUA
7 KIIACC

Yuciia ¥ BbIYUCICHUSA

JIpoOu OOBIKHOBEHHBIE W JECSATHUYHbIC, MEPEXOA OT OJHON (QOpMBI 3amucu
npobeit k gpyroi. IloHsThe palMOHAJIBHOrO 4HCa, 3alucCh, CpPaBHEHHUE,
YOOPSIOYMBAHUE pAlMOHAIBHBIX uucel. ApudmMmernueckue JeHUCTBHUS €
pauMoOHAIBHBIMU YMCIaMu. Penienue 3a1a4 U3 peasibHOM NPaKkTUKKU Ha YacTH, Ha
Jpo0u.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJeM: OINPEICIICHUE, NpeoOpa3oBaHUE
BBIPQKEHUI Ha OCHOBE OIPENIEICHMS], 3al1Ch 00JIbIINX yKcell. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE APOOH U IpOOH B BUJIE MPOLIEHTOB. Tpu OCHOBHBIC 33/1a4H HA
IIPOLIEHTHI, PELICHUE 33/1a4 U3 PEATbHOU PAKTHUKHU.

[IpumMeHeHne TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHUE HAa  MHOKHUTEIH
HATypPAJIBHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas M oOpaTHas
IPONIOPLIMOHATIBHOCTH.

AJireOpanyecKkue BbIPAKEeHUs!

IIlepemeHHBbIE, UNCIOBOE 3HAYCHUE BBIPAKECHUS C IEPEMEHHOM. J[OITyCcTUMBIE
3Ha4YCHMs NlepeMeHHbIX. lIpencraBiieHne 3aBUCHMOCTH MEXy BEJIMYMHAMHU B BUJIE
(dopMmyibl. Beruucnenus no popmyinam. Ilpeodbpa3oBanre OyKBEHHBIX BbIPAXKEHU,
TOXKJIECTBEHHO paBHBIC BBIPAKEHHUA, TMpaBUia TNPeoOpa3oBaHUs CYMM U
MIPOM3BEICHUN, TIPABUJIA PACKPBITHS CKOOOK U MPUBEICHUS TOTOOHBIX CIIaraeMbIX.

CBONCTBa CTENEHU C HATYPAJIBbHBIM [TOKA3ATEIIEM.

OpnHounensl 1 MHOrouIeHbl. CTenieHb MHOTOWIeHa. ClI0KEHUE, BBIUNTAHUE,
YMHOXE€HHE MHOTOWICHOB. DOpMysbl COKpPAIIEHHOTO YMHOKECHMSA: KBaApaT
CyMMBl M KBajpaT pasHocTu. Popmysia pa3HOCTH KBaaparoB. Paznmoxenue
MHOTOYJICHOB Ha MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YypaBHEHHs, MpaBuia IMpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCHJIBHOCTb YPaBHCHUH.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOM, YWCIO KOPHEW JIMHEWHOTO
YPAaBHEHUs, pELICHUE JIMHEWHBIX ypaBHeHUW. CoOCTaBlI€HUE YypaBHEHUW IO
YCJIOBUIO 3a71auu. Pelienre TeKCTOBBIX 3a/1a4 € IIOMOIIBIO YPaBHEHUM.

JluneiHOe ypaBHEHUE C IByMs IEPEMEHHBIMU U ero rpaguk. Cucrema 1Byx
JMHEWHBIX yPaBHEHUN C JBYyMs INEPEMEHHBIMU. PelleHue CcucTteM ypaBHEHHMU
CcrocoOOM TMOACTAaHOBKH. [Ipumepsl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUHU.

DyHKIUU



KoopauHara Touku Ha npssMou. YKCIIOBBIE IPOMEKYTKHU. PaccTosHue Mmexay
JBYMsI TOUKaMU KOOPAMHATHOU MPSIMOM.

[TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcmucca W opAauHaTa
TOYKH Ha KOOpJAMHATHOMU I1ockocTu. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIAMHU.
UYrenne rpaduxoB peanbHbiXx 3aBucuMocTeil. Ilonarue @ynkuuu. ['padux
bynkuun. CroiictBa dhyukiuil. Jlunelinas Qynkuus, e€ rpaduk. I'padux dyHKIMH
y = [x|. I'paduueckoe pemieHne IMHEWHBIX ypaBHEHUW M CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KVIACC

Yucaa v BBIYUCTCHUSA

KBanpatuslii kopenb u3 uucia. [loHsitue 00 uUppanMOHATILHOM YHCIE.
JecsTrunble NpUOIMKEHUS UpPAlHOHATBEHBIX yncel. CBoicTBa apupMETHIECKUX
KBaJIPaTHBIX KOPHEHW U UX IPUMEHEHHUE K MPEe0Opa30BaHUIO YUCIOBBIX BbIPAKEHUM
Y BBIUHMCIICHUAM. [IeHCTBUTENBHBIC YHCIIA.

Crenensb ¢ 1enbIM TOKa3aTeneM U €€ cBoiicTBa. CTaHgapTHas 3aNIMCh YHCIA.

AnredOpandeckue BbIpaKeHUs!

KBagpaTHpii  TpEXUieH, pas3loKEHWE KBAJAPATHOIO TpEXWIEHAa Ha
MHOHUTEJIN.

AnreOpanyeckass apoOb. OCHOBHOE CBOMCTBO anreOpanmdecko apoow.
CnoxxeHue, BbIYMTAHUE, YMHOXEHHE, JEJIeHHE aireOpandyeckux JIpoOei.
PanronanbHble BhIpaXXEHUS U UX TIPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (opmylia KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCS K IMHENHBIM U KBAIPATHBIM.
[Tpocreiimme npoOHO-paioHaIbHbIC YPAaBHEHUS.

['padpuaeckas naTEpIpETANS YPABHEHHH C IBYMSI IEPEMECHHBIMUA U CHCTEM
JMHEWHBIX YPAaBHEHHH C JBYMS II€peMEHHBIMU. lIpumepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUH C ABYMS MIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 anreOpandeckum crocoOoMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJHOW EPEMEHHOM.
PaBHOCHMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOM.

DOyHKIUA

[Tonsitne ¢ynkmuu. OOnacTh oOmNpeAeneHuss W MHOXKECTBO 3HAYCHHIMA
¢ynkuu. CrnocoObl 3ajaHust GQyHKIUH.

I'padux dynkuuu. Yrenune cBoiicTB PpyHkiuu no e€ rpaduxy. [Ipumeps
rpadukoB QYyHKINH, OTpaKarOUUX peajbHbIe MPOIECCHI.



@DyHKIMK, OINHUCHIBAOIINE TPSIMYI0O M OOpaTHYIO MPOMOPIIMOHAIBHBIC
3aBHCHMOCTH, ux rpadukn. OyHKImA y = x2, y = x3, y = \x, y=|x|. [padmaeckoe
pellleHrEe YPAaBHEHUHN U CUCTEM YPABHECHUMU.

9 KJIACC

Yucaa v BIYUCICHUSA

PannonanbHble yucna, WppaloHajJbHble YMCIa, KOHEYHbIE M OECKOHEUHBIE
JecATUYHBIE IpoOHU. MHOXKECTBO NEUCTBUTENBHBIX YUCE, IEUCTBUTENbHBIE YUCITA
KaKk OECKOHEYHBIE AECATUYHBbIE apoOU. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXKECTBOM JICCTBUTEIBHBIX YHACEII U KOOPAUHATHOMU MPSIMOM.

CpaBHeHHE [JIGHCTBUTENBHBIX 4YHCEN, apudMeThyecKue JeHUCTBUA C
JNEUCTBUTEIIbHBIMU YU CIIAMH.

Pasmeppl OOBEKTOB OKPYJKAIOLIETO MHpa, AJIUTEIBHOCTh HPOLECCOB B
OKPY’KaroIlleM MHpE.

[TpubmmkE€HHOE 3HAaUCHHE BETMYUHBI, TOYHOCTh NpUOIKeHus. OKpyrieHue
yucen. [Ipukuaka n o1eHKa pe3yabTaToB BBIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHUE. PelieHrue ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. Penienne ypaBHEHUM, CBOASAIINXCA K KBAAPATHBIM.
bukBaaparHoe ypaBHeHue. [IpumMepsl penieHns ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-panMOHaNbHBIX ypaBHEHMH. PerieHne TEKCTOBBIX 3aaay
aJIreOpandeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. Pelienue cucreM IByX ypaBHEHUH,
OJJHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I'paduueckas
UHTEPIIPETALUsA CUCTEMB] YPABHEHUN C JBYMsI [IEPEMEHHBIMU.

Pemenne TekcTOBBIX 3a/1a4 areOpandyeckium crocoOoMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. Pemenue cucrem
JMHENHHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBaapaTHble HEpaBEHCTBA.
I'padmueckass uHTEpHpeTalMsi HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JIByMs
IIEPEMEHHBIMHU.

DyHKIUN

KBagpatuunas ¢ynkuus, e€ rpaguk u cpoiictBa. [lapaboisa, KoopaAuHATHI
BEPILUHBI 1apadoJIbl, 0Cb CHMMETPHUH MapadOJIbl.

I'paduxu dynkmuit: y =kx, y=kx +b,y=k/x,y=x3,y = VX, vy = |x| , 1 ux
CBONCTBA.



Yucii0BbI€ NOCJIE10BATEIBHOCTH M IIPOrPEeCCHHU

[loHATHE 4YHCIIOBOW IOCHEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATENBHOCTH
peKyppeHTHOM opmyion u popmMysioit n-ro yieHa.

Apudmernueckass U reomeTpuueckas nporpeccur. GopMmyibl n-ro 4ieHa
apu(pMETUIECKON U TEOMETPUUIECKON TPOTPECCUil, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxeHne 4YIeHOB apU(PMETHUECKOW U TE€OMETPUUYECKOM IpOrpeccHii
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U SKCIIOHEHUHWAIbHBIA POCT.
Cno>xHbIE TPOLICHTBI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4YHOCTHBIE pe3yabTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«AJredpa» XapaKTepU3yHOTCH:

1) naTpuoTHYecKkoe BOCIIMTAHUE:

IIPOSIBJICHMEM HMHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCUHCKON
MAaTE€MaTHKH, LEHHOCTHBIM OTHOIUEHWEM K  JOCTHMIXKEHUSM  POCCHUHCKHUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4E€CKOM IIKOJIbI, K HCIIOIb30BAHUIO JTHUX
JTOCTHKEHUH B IPYTUX HayKax U MPUKIAJAHBIX cepax;

2) rpasKaIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHHUIO 00513aHHOCTEH rpakJaHNHA U peali3alliu €ro
IpaB, IMPEACTABICHUEM O MATEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHM, NpOLEAYyp TpakJaHCKOro oOmiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO AITHUECKHUX TPOOIJIeM, CBA3aHHbIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B IESTEIIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIMTAHHE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE B PpEIICHUH NPAKTUYECKHUX 3aaad
MaTE€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHHUEM Ba)XHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUsl Ha TPOTSHKEHUHM BCEU >KU3HU ISl YCHEIIHON MpodeccrHoHaIbHOU
JESATEIIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHIUBUIYAJIBHON TpaeKTOpUN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M ACTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jau, PEUICHUH, pacCyX IACHHH, YMEHHIO BHUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHUEHTALIMENl B JIEATEIbHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
Ipe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOW HayKd Kak c(epbl ueIoBeuecKon
NEATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTHUS LMBUJIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMaTUYECKOUN KYJIbTYpPOU KaKk CPEACTBOM
MO3HAHMUSI MHpA, OBJIAJICHUEM TMPOCTEHIIMMHU HaBbIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHHMe, (OPMHPOBAHUE KYJbTYPbHI 310POBbS U
IMOLMOHAJIBHOT0 0JIarONoJIyYH:

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHUYeCKUE 3HAHUS B HMHTEpPEcax CBOETO
30pOBbs,  BEIEHHUS  370pPOBOro  oOpa3a JKM3HM  (30pOBOE  NUTAHUE,
cOamaHCUPOBAHHBIM pPEXUM 3aHATHH W OTABIXa, pETyJsipHas Qu3ndecKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMKOKY M TaKOTro e MpaBa JPyroro 4eslioBeKa;

7) 3Ko0JI0rHYecKoe BOCIIUTAHME:

OpHUEHTaluel Ha MpUMEHEHHEe MaTeMaTUYeCKIX 3HAaHUM [T peleH s 3a/1a4
B 00JIACTH COXPAaHHOCTU OKpYXarolleid Cpelpl, IJIaHUPOBAHUS IOCTYNKOB U
OLIGHKH WX BO3MOXHBIX TOCJEICTBUN NJS1 OKPY)KArOIIeW Cpeabl, OCO3HAHHWEM
rI100aIbHOTO XapaKkTepa SKOJIOTHUECKUX Mpo0JieM U MyTel UX PEeIIeHNUs;

8) amanTanus K M3MEHAKINUMCH YCJIOBHSIM CONHUAJIBHOW M NPHUPOIHON
cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSAX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JAeSITeIbHOCTh, B TOM YHUCIIE
yMEHHE YUUTbCA Yy APYTUX JIOJeH, MPUOOpeTaTbh B COBMECTHOM IEeATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3 OMbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMynUpoOBaTh UJIEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaThb JCQUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIIaHNPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOMMNA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMbIE PEIICHUS] U JIeUCTBUA, (POPMYIMPOBATh U OILEHUBATH PUCKH U
NOCNeACTBYS, HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTejibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

ba3zoBble 1ornyeckue aAeicTBUs:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC IPU3HAKH MAaTEMAaTHICCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXKIY TMOHATHAMH, (HOPMYIHPOBATH
ONpeJNeleHUus]  MOHATUM, YCTAaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuu, OCHOBaHUS JUisi OOOOIIEHUST W CPAaBHEHMs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHHUMATH, (OpMymHpOBaTH W MPeOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbBHBIC W OTPUIIATENIbHBIC, CIWHUYHBIC, YacTHBIE W OOIIne,
YCJIOBHBIE;



e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTuBOpeuusi B (akTax, AAHHBIX, HAOMIOACHUSX W YTBEPXKICHUSX,
npenjgaratb  KpUTEpUWM s BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JIeNaTh BBIBOIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX U
UHAYKTHBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTEeIbCTBA MATEMATHUECKUX YTBEPKACHUN (IIPSIMbIE U OT
MPOTUBHOTO), MPOBOIAUTH CAMOCTOSTEIHHO HECIOXKHBIE TOKA3aTeIhCTBA
MaTeMaTU4YecKuX (aKTOB, BBICTpPAUBATh APryMEHTALIMIO, MPUBOIUTH
pUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh crmoco0 pemieHusi yuyeOHOW 3a7aud (CpaBHHUBATH HECKOJBKO
BapUaHTOB pEUIeHMs, BHIOMpaTh Hauboiee MNOAXOIAMMA € Y4ETOM
CaMOCTOSTENIbHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarelbCcKne 1eiiCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI MHCTPYMEHT IMO3HAHMUS,
dbopMynHupoBaTh BOIMPOCH, (PUKCHUPYIOIIKUE MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOE, (POPMHUPOBATH
TUIO0TE3y, apIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOAUTH IO CAMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY HECIOXKHbBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHME MO  YCTAHOBJICHHIO
OCOOCHHOCTEHI MaTeMaTUYECKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

e CaMOCTOATENBHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3YJIbTaTaM
MPOBEAEHHOTO HAOJIO/ICHUS, UCCIIEAOBAHMS, OLEHUBATh JIOCTOBEPHOCTD
MOJIYYCHHBIX PE3YIHTATOB, BHIBOJOB M O00OIICHHMIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MpOIECCa, a TAKXKE BBIIBUTATDH
IPEIOJIOKEHHS] O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nundpopmanmeii:

e BBIABJIATH HEIOCTATOYHOCTh WU HU3OBITOYHOCTH HMH(OpPMAIUH, ITAHHBIX,
HEOOXOIMMBIX IS PEIICHUs 3a/1a4H;

e BBIOMpaTh, AHANM3UPOBATH, CHUCTEMATH3UPOBATH M WHTEPIPETHUPOBATH
MH(GOPMALIUIO PA3IUYHbBIX BUJIOB U (JOPM IPECTaBICHHUS;

e BbIOMpaTh (GOpMy NpeICTaBICHUS HHPOPMAUMU U HWLIIOCTPUPOBAThH
pelraeMble 3aJadd CXeMaMH, AWarpaMMaMH, WHOW Tpadukol u ux
KOMOMHAITSIMH;

e OIICHMBATh HAJAEKHOCTh HH(OpPMAIMM MO KPUTEPHUSIM, MPENTIOKEHHBIM
YUUTEJIEM WU CPOPMYJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe y4eOHbIe 1eiiCTBHA:



BOCHPUHUMATh U  (OPMYJIHpPOBaTh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U 1IEJIIMU OOILEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO
TOUKY 3pEHHs] B YCTHBIX M NHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS I10
XO0Jly pellieHUs 3a7ja4l, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3yJbTar;

B X0JI€ 00CY>KIeHUS 3a7aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI,
npo0JIeMbl, pelraeMon 3a7aun, BbICKa3bIBaTh UJI€U, HAllEJIEHHBIE HA TTIOUCK
pellIeHUsl, COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX
YY9aCTHUKOB JHANioTa, OOHApyXMBaTh pa3jfuude M CXOJCTBO IMO3WIINHU, B
KOPPEKTHOI opMe POopMyIMpOBATH PA3HOIIACHS, CBOM BO3PAKECHHUS;
NPEACTABISTh  pPE3yJbTaTbl  PEIIeHHMs  3aJayd,  JIKCIIEPUMEHTA,
UCCIIEIOBaHMUS,  MPOEKTa,  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C YUE€TOM 3a/1a4 IPE3EHTALIMU U OCOOEHHOCTEN ay IuTOPUU;
NOHMMATh W HUCHOJB30BaThb  MPEUMYyIIECTBA  KOMaHIHOHW
WHIUBUIyaTbHOM pabOThl TPH pELIEHWH YYEOHBIX MaTeMaTHYECKUX
3ajady;

IPUHUMATD 1[€]1b COBMECTHOM JEATENbHOCTH, JIAHUPOBATH OPraHU3AIUIO
COBMECTHOM palOThl, pachpeneisaTh BHABI pabdOT, TOTOBAPUBATHCH,
00Cy>KJ1aTh MPOLIECC U pe3yJIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpYNNoBbIX ¢opmax paboTel (oOcyxiaeHus, 0oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMBbl U JpYyTHE), BBIMOJIHATH CBOK YacTb
paboThl U KOOPJIMHUPOBATH CBOM JACHCTBUSA C APYTUMHU YWICHAMH KOMaH/bI,
OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHSIM,
c(hOpMyYJMPOBAaHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHBIE YHMBeEpCaJbHbIE Y4eOHbIe AeHCTBUSA
Camoopranmsanus:

CaMOCTOSTENIbHO COCTaBIIATH IUJIaH, aJTOPUTM PEIICHUS 3aladd (WId ero
4acTh), BBIOMpPATh CIOCOO pelieHus ¢ yIETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH

BapHaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIL, AMOIMOHAJTbHBLIA HHTEJJIEKT:

BIIQJIeTh CHocoO0aMu  CaMOIIPOBEPKH, CAMOKOHTPOJS IIpoliecca U
pe3yJibTaTa peIICHUs MAaTEMAaTUYECKOM 3aa4u;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPHU PEIICHUU
3a7a4d, BHOCUTHh KOPPEKTUBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, HAMACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTHA MOCTABICHHOW IIEIU
U YCIIOBUSAM, OOBSICHSTh TPUYMHBI JOCTHXKCHUS WIIM HEJIOCTHKEHUS 1€,
HaxOJUTh OMIMOKY, AaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 KJacce OOydYarONIUHCS TMOJYYUT CICAYIOIINE
MPEAMETHBIEC PE3YIIbTAThI:

Yucaa v BBIYUCTCHUSA

BoinonHsATh, coderas yCTHbIE M MHUCbMEHHbIE NPUEMBI, apu(METHUECKHUE
JEUCTBHUS C pallMOHATbHBIMU YUCIIaAMHU.

HaxonuTh 3HaY€HUsI YUCIOBBIX BBIPAKEHUH, MPUMEHSITh pPa3HOOOpa3HbIE
CcrocoObl U MPUEMBI BBIYUCIECHUS 3HAYEHUN APOOHBIX BBIPAKEHUM, COAEpIKAIIUX
OOBIKHOBEHHBIC U JCCATUIHBIC TPOOH.

[lepexonuth OoT ogHOM (HOPMBI 3aUCH YHUCEN K JAPYroi (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHHBAaTh M YIIOPSAA0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyTJIsATh YUCa.

BrInoHATE IPUKUAKY U OLIEHKY PE3YyJIbTATa BBIYMCIICHUH, OLICHKY 3HAYEHNUU
YUCJIOBBIX BBIPAKCHHUI. BBINONHATE AEHUCTBUS CO CTENEHSMHU C HATYpPaJlbHBIMU
MOKA3aTEeIIMHU.

[IpuMeHATh  NpPU3HAKKM  JACIMMOCTH,  PA3JIOXKEHUE HAa  MHOXKHTEIU
HaTypAJIbHBIX YHCETL.

Pemiatb mpakTHUKO-OpUEHTUPOBAHHBIE 3a]laud, CBSI3aHHBIE C OTHOILIECHHUEM
BEJIMYMH, IPONOPLUHOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETHUPOBATH
pe3yJIbTaThl pPEUIEHUs 3a7ad C YYETOM OTPAaHUYEHMH, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTpUBaEMbIX 0OHEKTOB.

AJireOpanyecKkue BbIPaKeHUs!

Hcnonb3oBaTh areOpandyeckyr0 TEPMHUHOJOTHUIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOCHMsI y4eOHOT0 MaTepuaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUI NPHU 3aJaHHBIX 3HAYEHUSIX
NEPEMEHHBIX.

BeimonHATe  mpeoOpa3oBaHMsl  LEJIOr0  BBIPAXKEHHUS B MHOIOWIEH
IPUBEICHUEM MTOJTOOHBIX CIIAraeMbIX, PACKPBHITUEM CKOOOK.

BBINOAHATE yMHOXKEHME OJHOWIEHA HAa MHOTOWIEH M MHOIO4YIEHa Ha
MHOTO4JIEH, IPUMEHSTH (POPMYJIbI KBAJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIU C TOMOIIBIO
BbIHECEHMSI 3a CKOOKM OOLIEr0 MHOXWTENS, TPYNIHPOBKU  CIAraeMblX,
IpUMEHEHUS (POPMYJT COKPAIEHHOTO YMHOKEHUS.

[TpumensTh peoOpa3zoBaHUsl MHOTOUYICHOB JUIS PEIICHUS Pa3IMYHbIX 33]a4
U3 MAaTEMAaTHKU, CMEXHBIX MTPEAMETOB, U3 PEAIbHOM TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU TMOKAa3aTEISIMU IS
peoOpa30BaHMs BEIPAKEHUM.



YpaBHeHUS U HEPABEHCTBA

Pemars siMHEMHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, NPUMEHAA IpaBUIIA
Iepexo]a OT UCXOJAHOTO YPAaBHEHHUSI K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisercs
JIM YHACJIO KOPHEM YPAaBHEHUS.

[IpumeHsTh rpaguyeckre METOAbI PU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupars mnpuMepsl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTrOo
YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TIpadUK JIMHEWHOTO YpPaBHEHUS C
IBYMsI TNEPEMEHHBIMHU, MOJIb3YACh IpaUMKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemate cucteMbl IBYX JTMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaduyecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ IIOJIyYECHHBIA PE3yJIbTAT.

DyHKIUN

N300paxaTh Ha KOOPAUHATHON MPSIMOM TOUKH, COOTBETCTBYIOLIUE 3a1aHHBIM
KOOpJAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aAlIMCHIBATH YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanvecKkoM S3bIKE.

OTtmeyaTh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 33JaHHBIM KOOpAWHATaM,
CTpouTh rpaduku TuHEHHbIX PyHKIUNA. CTpouTh rpaduk GyHKINH Y = |X|.

OnucelBaTh C TMOMOLIBIO (YHKIMI HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, ILI€HA, KOJHWYECTBO, CTOUMOCTb,
MIPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue (yHKIMU IO 3HAUYCHUIO €€ apTryMeHTa.

[Tonumars rpaduueckuil cnocod MpencTaBiICHUs U aHaIn3a MHGOPMALUH,
U3BJIEKATh U UHTEPIIPETUPOBATH HHPOPMALIUIO U3 IPa(pUKOB peanbHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 KJjacce OOYyYarOMUNCS TTOTYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCTCHUSA

Hcronb30BaTh HadyaJIbHBIE MPEICTABICHAS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCel JJIs CPABHEHHUSI, OKPYTIICHHSI U BEIYMCICHUHN, N300pakaTh AEMCTBUTEIbHBIC
YUCIIa TOYKaMHU Ha KOOPAUHATHOW MPSMO.

[TpumensTh TOHATHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, MCIOJb3Ysl MPU HEOOXOAMMOCTH KaJbKYJSATOP, BBITOJIHATH
npeoOpa3oBaHMsl BBIPAXKEHUN, COJAEpIKAILMX KBAJpAaTHbIE KOPHHU, HCIHOJbB3Ys
CBOMCTBA KOPHEMN.



Hcnonb30oBaTh 3amucu OOJIBIIUX M MaJbIX YHCENI C MOMOIIBIO JECATUYHBIX
npo0eii u creneneit yucna 10.

AsredpanyecKue BbIPaKEHUSA

[IpyMEHATP TMOHATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBIINOJIHATH
npeoOpa30BaHMs BBIPAKEHUM, COACPKALIUX CTEIIEHU C LIEJIIM MOKA3aTEIEM.

BrINoaHATE TOXIECTBEHHBIE MPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPAaBWJI JCHCTBUI HAJl MHOTOWICHAMH U aJITeOpandecKuMu APOOsSMHU.

PacknanpiBaTh KBaJIpaTHBINA TPEXUWICH HA MHOKHUTEIH.

[IpumeHnsTh npeoOpa3oBaHus BEIPAKEHUM JIJISl pEeIIeHUs] pa3JInuHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHEiHBIE, KBaIpaTHbIE YPaBHEHUS U PAIMOHAILHBIE YpPaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI ABYX YPABHEHUM C IByMsI IEPEMECHHBIMHU.

[IpoBOIUTE MPOCTEUIIINE UCCIIETOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHNEM TpapUIECKUX TPEICTaBICHU (yCTaHABIUBATh, UMEET
JU YpaBHEHHE WJIM CHCTEMa YPaBHEHHUW PEIICHHS, €CIU HUMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTh OT CIOBECHOM (POpMYJIHMPOBKH 3aaud K €€ anreOpanmdecKoin
MOJENN C IIOMOUIBIO COCTABJIEHUS YPABHEHUS WA CHCTEMBI YpPaBHEHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IMOJTYYEHHBIN pe3yJIbTar.

[IpuMeHsTh CBOWCTBA YMCJIOBBIX HEPABEHCTB [JI1 CpPAaBHEHUS, OICHKH,
pelaTh JUHEWHBbIE HEPABEHCTBA C OJHOM NEPEMEHHOW M WX CUCTEMBI, JaBaTh
rpauuecKkyo WUTIOCTPALIUI0 MHOXXECTBA PEIIEHUNA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[ToruMaTe M HWCTHONB30BaTh (PYHKITMOHATHHBIC TMOHSATHS U S3BIK (TCPMUHBI,
CUMBOJIMYECKHME OOO3HAYEHHUS), ONMPENEsaTh 3HAYCHUE (PYHKIHUHU IO 3HAYCHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA (YHKIMH MO €€ rpaduKy.

Ctpouts TpadvKu d7IeMEHTApHBIX QYHKIIUN BUAA:

y=k/x, y =x2, y = x3,y = [x, y = VX, OIHCHIBATH CBOICTBA YHCIOBO}L
bynkuuu o e€ rpaduxy.

K koHmy oOyueHuss B 9 kKiacce oOyyaroUIMiicsi MOJYYHUT ClEIyIOIINE
MPEAMETHBIC PE3YIIbTATHI:

Yucsia v BbIYNCIEHUS

CpaBHUBATH M YHOPSI0YMBATh pallMOHATIbHbBIEC U UPPAIlMOHAJIbHBIC YUCTIA.

Breimonuate apudmernueckue JEHUCTBUS C  palMOHAJIBbHBIMM YHCJIAMH,
coyeTrass YCTHbIE M NHUCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIUHCICHUS C
MppalMOHaIbHBIMH YHUCIIAMH.



Haxomute 3HaueHuss cTeneHed C LEAbIMUA [OKA3aTelsIMA W KOPHEW,
BBIYUCIISITh 3HAYEHUSI YUCIIOBBIX BBIPAKEHUI.

OKpyryisiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJHATh HPUKUAKY pPE3yJbTaTa
BBIYMCJIEHN, OLIEHKY YUCJIOBBIX BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemiars nMHEHBIE WM KBAaJpAaTHBIE YPaBHEHUS, YPABHEHHUSI, CBOMSIIUECA K
HUM, TTPOCTEHIINE JPOOHO-pAIIMOHATILHBIE YPABHECHHUS.

Pemiath cuCTEMBbI JBYX JUHEWHBIX ypaBHEHHWH C JIByMsl NIEPEMEHHBIMH M
CUCTEMBI JIBYX YPABHEHHI, B KOTOPBIX OJHO YPABHEHUE HE SIBIISCTCS JINHENHBIM.

Pemiath TekCTOBbIE 3ajauu  aJreOpanyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMBI JBYX YPABHEHUM C ABYMS IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENILINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpapUUYECKUX MpeICcTaBlIeHu (yCTaHABIUBATh, UMEET
JY YpaBHEHHE WM CHCTEMAa YPAaBHEHUW PELICHHUS, €CIIA MMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHNe HEPAaBEHCTB HA YMCIOBOM IPSAMOM, 3alMCHIBATh PELICHHUE C ITOMOLIBIO
CUMBOJIOB.

Pemlatb  cuCTEMBl  JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMBbI
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIUCHIBATH PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3JIUYHbIX 331a4.

DyHKIMHA

Pacno3naBath (yHKIIMU W3y4eHHBIX BHJIOB. [loKa3piBaTh cXxeMaTHYECKU

pacIoIoKeHNEe Ha KOOPIMHATHOMN TIJIOCKOCTH rpadukoB GyHKIMHA BUAA: y = kX,
=kx+b, y=kix,y=ax2 +bx +c, y=x3, y=1x, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUI K03(PPHUIIMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh U M300paXkaTh CXEMaTHYECKH TpauKu KBaApaTUIHBIX (DYHKIIHIA,
OIKCHIBATh CBOWCTBA KBaIPATUUHBIX (DYHKIIMH 11O UX TpaduKam.

PacnioznaBath kBajipaTHUHY0 QYHKIHUIO IO POpMyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKINN U3 pEaIbHOM KU3HU, (PU3UKU, TEOMETPHUH.

YucJioBbIe 10C/1€10BATEJILHOCTH M IIPOTPeccuu

PacniozHaBath apuMeTHyeCKyl0 U TE€OMETPUUYECKYIO MPOTPECCUU MpH
pasHbIX crocobax 3a/laHusl.

BbINoNHATE  BBIYMCIEHUST C  HUCIOJIb30BaHHEM (OpMya n-ro ujeHa
apu(pMETUYECKON U TEOMETPUUYECKON TPOrpeCCUil, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh YIEHBI TMOCIEIOBATEILHOCTH TOYKaMHU Ha KOOPAWHATHOM
IJIOCKOCTH.



Pemrate 3amauu, CBA3aHHBIC C YHCIOBBIMH IIOCIIECIOBATCIBHOCTSIMH, B TOM
YHCJIC 3a/1a41 U3 PeajbHOM KU3HU (C UCTIOIB30BAHUEM KaJbKYJISATOPA, ITU(POBHIX
TEXHOJIOTHH ).



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

* Maremartuka. Anre6pa: 7-i kiacc: 0a30BbIl ypOBEHb: YUEOHUK; 15-¢
n3nanue, nepepadorannoe MakapwiueB FO.H., Munatok H.I'., HemikoB K.W. u
np.; noa penakiuen TensakoBckoro C.A. AKIIMOHEPHOE OOIIECTBO
«M3marenscTBO «IIpocBenieHue»

* Maremartuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHb: yUeOHUK; 16-¢
u3nanue, nepepadorannoe MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u
np.; noxa penakiuen TemsakoBckoro C.A. AKIIMOHEpPHOE OOIIECTBO
«M3narenbcTBO «IIpocBenieHne

» Maremaruka. Anrebpa: 9-if kiacc: 6a30BbIi ypOBEHb: YUeOHUK; 15-¢
nu3nanwue, nepepaborannoe MakaperaeB FO.H., Munarok H.I'., Hemkos K.W. u
ap.; mox penakiueit TemsikoBckoro C.A. AKIiMoHEpHOE OOIECTBO
«M3parenbcTBO «IIpocBenienne

* Maremarnka. BeposTHOCTh 1 cTaTucTHKA: 7 - 9-€ Kitacchl: Oa30BbIi
YpOBEHb: yueOHUK: B 2 yacTsx; 1-oe uznanue Beicotkuit 1.P., Amenxo 1.B.;
noj penakuuent Amenko M.B. AkiinonepHoe o611ecTBo «31aTenbcTBO
«IIpocseuieHne»

METOIUYECKHUE MATEPHUAJIBI U YUUTEJIA

e HMHdpopMalMOHHO-METOAMYECKOE MUCHbMO 00 0COOEHHOCTSIX
npenojiaBaHus yueoHoro npeamera «Maremaruka» B 2025/2026
ydeOHOM rojy https://edsoo.ru/wp-
content/uploads/2025/08/matematika .pdf

e MeTroanvecKkrue PeKOMEHIAIMH IO CO3aHHIO KJIACCOB
TEXHOJIOTUYECKOTO U €CTECTBEHHO-HAYYHOTO MPOUIICH U KIIACCOB C
yTiyOJIEHHBIM U3YYEHUEM MAaTeMaTUKH, PU3UKU, XUMUH, OUOJIOTUH B
00111e00pa30BaTEIbHBIX OPraHU3AIMIX C UCIIOIH30BaHUEM
MH(PPpaCTPYKTYpbl, CO3AAHHON B paMKaX HAIIMOHAJILHOTO MTPOEKTA
«O6pazoBanue» (KBantopuymsl, IT-kyOs1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.p
df

e (COOpHUK TUIIOBBIX 3aJ]aHUM JJISI TEKYIIIETO OIEHUBAHUS IO YYECOHBIM
npeametam «Marematuka» u « Mapopmartukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij_matematika informatika 2024.p
df




e Metoauueckue pekoMeHaanuu. ClieHapuu KOMIUIEKTOB y4eOHBIX
3aJaHUH-KOHTEKCTHBIX 3a7a4 K yueOHOMY Kypcy «BeposTHOCTh 1
craTucTukay. 7 knacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i_statistika komplekty ucheb
nyh_zadanij 2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
1. bubmmoreka [{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/
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