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Размещенное изображение


MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOO0XOIUMO s
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OONIECTBE, POJIM MATEMAaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsA: OHU UCIHOJB3YIOT JACAYKTHUBHBIE W
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSTEIbHOE
pelIeHue 3a1a4 SIBISIETCS pealin3aiiei 1eaTeIbHOCTHOTO MPUHIIUITA 00yUYeHUS.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» Ajii OCHOBHOTO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHUN: «Yucaa u BRIUKCIECHU», K ANTeOpandecKue BBIPAKCHUN), «YpaBHEHUS U
HepaBeHCTBay, «DyHkmumy. Kaxmas w3 3TUX coaep)KaTelIbHO-METOIMYSCKIX
JUHUHN pa3BUBAETCS HA MPOTHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTHYCCKH PaACCyKIaTh, HMCIIOJNB30BATh TEOPETHKO-MHOKECTBCHHBIN
A3bIK. B CBSI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «AJredpa» BKIHOYEHBI
HEKOTOpPbIE OCHOBBI JIOTHKM, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3bika. ComepkaTenbHONW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Aurebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxkanve nuHUM «YWciia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JTATbHEHIIETO M3yYCeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHS ITOJH30BATHCS arOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HUPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM
MPEJCTABJICHUM O JIEMCTBUTEIBHOM YHCIJE. 3aBEPUICHUE OCBOCHMUSI YHCIOBOU
JIMHUYU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

Copeprkanue AByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUSD)
u «YpaBHECHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO ammapara, HeOOXOAUMOTO JUIs PEIIeHUs 3aja4 MaTEeMaTHKH,



CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI0 001Iero o0pa3oBaHusl Yy4YeOHBIM MaTepuan TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUISL TIOCTPOEHUS MaTeMAaTHMYECKUX MOJENIEH, OINUCAaHUs IPOLECCOB U
SBJIEHUN peadpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HH(GOPMAaTUKH, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUS], CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Coneprxkanve QyHKITMOHATBHO-TPA(PUIECKON JTMHUY HAIEICHO Ha TOJYICHHE
OOy4aroOIUMHUCS 3HAHUNA O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUISL OMCAHUS M UCCIEAOBaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBIEHUM B MPUPOJIE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIMXCS
YMEHHMSI UCTIOJIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaa B (OPMUPOBAHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBWIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUSA», «AdredOpanyeckue BbIpaXEHUs», «YpaBHEHUA U
HEPaBEHCTBA», « DYHKIIMW.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, IEPEXOA OT OJHOW (OpMBI 3aIUCU
npobeit k gapyroi. [loHaTHe panuMOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucel. Apudmerndeckue JeHCTBUS €
pauMOHAIIBHBIMU YUCIaMH. Pemenue 3aiad U3 peaibHOW MPAaKTHKW HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, NpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEeeIeHUsI, 3aUCh 0oNbpIKX yucen. [IpouenTsl, 3anuch
MPOLIEHTOB B BUJE JIpoOU U ApoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
MPOLICHTHI, pEUICHUE 3a]1a4 U3 PEaIbHON MPAKTUKH.

[IpumMeHeHne TNpU3HAKOB JIETUMOCTH, pa3joKE€HHEe Ha  MHOXKHUTENH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4Hcle TpsiMas ©W  oOparHas
MIPONOPLUHUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs



[IlepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUSA C NEPEMEHHOMU. JlomycTumble
3HAYCHU NepeMeHHbIX. [Ipencrapienne 3aBUCUMOCTH MEXAY BEIIMYMHAMHU B BUJIE
(dopMmyiibl. Beruucienus no ¢popmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpPeoOpa3oBaHUs CyMM U
IPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK M IMPUBEIECHUS IOJJOOHBIX CIaraeMblX.

CBoOliCTBa CTENEHM C HATYypaJIbHBIM II0KA3aTEJIEM.

OpnHounensl 1 MHOrouneHsl. Crenenbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMyIsbl COKpPAIIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparToB. Pazmoxenue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHeHNs U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, IpaBWja MpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPAaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. COCTAaBIEHUE YPABHEHUH IIO
YCJIOBHIO 3a7ja4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHENHBIX ypaBHEHUN C JABYMs IE€pEeMEHHbIMH. PelleHne cucrem ypaBHEHUN
cnocoboM MoACTaHOBKU. llpuMepsl penieHus: TEKCTOBBIX 3aJad C MOMOUIbIO
CUCTEM YPaBHECHM.

DOyHKIUU

Koopaunara Touku Ha npssmMoil. YuciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKHU Ha KOOpJIMHATHOM miockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (OpMyTIaMu.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @yuknuu. ['padux
dbynkuuu. CroiicTBa hyukuuii. JIunerinas Qynkius, e€ rpaduk. ['padux dyakmm
y = |X|. I'padmyeckoe perieHue JTUHEHHBIX YPAaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUA

KBagparubiii kopeHb u3 uwucna. [loHsitue 00 uUppanvoHAIHPHOM YHCITE.
JlecsaTnaabie TPUOIMKEHUST HpPAIMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHNCIOBBIX BhIpaKECHUMN
Y BBIYUCIICHUSIM. [[€MICTBUTENBHBIE YUCIIA.

CreneHb ¢ 1ENbIM MoKazaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aMUCh YKCIIA.

AuredpanvyecKue BbIPAKEHUA

KBagpaTHblil  TpE€XwieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajredpanueckoil apoowu.
CnoxxeHne, BBIYMTAHWE, YMHOXXCHHE, JCJICHHEe anreOpandeckux JpoOeH.
PanmonanpHbIC BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMS U HEpaBeHCTBA



KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaapaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIIMXCS K JJMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHUS.

['padrueckas uHTEpHpeTals ypaBHEHUN C IByMsl IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUM C JBYMS II€peMEHHBIMHU. lIpumepnl pelleHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU

[lonarue Qynkuun. OOnacTb ONPEACIICHUST W MHOXXECTBO 3HAYCHUM
¢bynkunn. CnocoObl 3a1aHus QyHKIUH.

I'padux ¢ynkuuu. Yrenune coiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPaXKAIOIIUX PeabHbIE MPOIECCHI.

ODyHKIMU, OMUCHIBAIOIIME TNPSIMYI0 U OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHKIuu y = X2,y = X3,y = VX, y=|x|. I'paduyeckoe
pellIeHNE YPaBHEHUM U CUCTEM YpPaBHEHUM.

9 KIIACC

Yucaa v BBIYMCICHUA

PaunonanbpHble 4yKMcla, UppaldoOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHBIE ApoOU. MHOXECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
ME¥KIy MHOKECTBOM JE€UCTBUTEIBHBIX YACENI U KOOPAUHATHOM MTPSMOM.

CpaBHEHHME [IEWCTBUTENIbHBIX YHCEN, apU(pMETUYECKue JEHUCTBUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
OKPY’KaroIIeM MHUpE.

[TpubnmxE€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
buksanpatHoe ypaBHeHue. IIpumepsl perieHust ypaBHEHUN TPETbEU U 4ETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKHUTEH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMS NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU. PellleHue cucTteM IByX YpaBHECHUH,
OJJHO M3 KOTOpBbIX JIMHEHHOe, a Jpyroe — BTOpoW creneHu. I'padpuyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduueckas wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DOyHKIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoicrtpa. I[lapabona, KoopaHHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPaAOOJIBI.

I'paduxn byskmmit: Y = kx, y = kKx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux
CBONCTBA.

YucoBblie M0CI€A0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH (opmynoi u popmysoil N-ro uieHa.

Apudmernueckass U reoMmerpuueckas mporpeccud. Popmyinbl N-ro yjaeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CYMMbI IEPBBIX N YJICHOB.

N300pakeHre WICHOB apu(PMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTHU. JIMHEMHBIA M SKCIIOHEHUUAIBHBIN POCT.
CoHbIE NPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOEHUS MpOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTIDKCHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U peau3aliy €ro
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIAHCKOTO OOIIeCTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTUE€ B PEUIEHUWM NPAKTHYECKUX 3a1a4y
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCTEIHOM MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U



MOCTPOEHUEM WHIUBUTYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTH4YeCcKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOILMOHAJIBHOMY U  ACTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajiad, PENICHUM, pPacCYyXIEeHUM, YMEHHUIO BHUJICTh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

OpPUEHTALIMEX B JEATEIbHOCTM HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA UEIIOBEKa, MIPUPOJIbI U
oOmecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAyKHM Kak cdepbl YeTOBEYECKON
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI PAa3BUTHS IIUBHIIM3ALINU,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU MU MATEMAaTHYECKOW KYJIbTYpPOW KaK CPEICTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEHUIIMMHU HABBIKAMU HCCJIEA0BATEIBCKOM
JIEeSITEILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMHpoOBaHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHSTh MATEMAaTHYECKHE 3HAHWUS B HMHTEpecax CBOETo
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOEC  TMHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryisapHas ¢Guzndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JIPYyroro 4ejaoBeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHUM I PELICHUA 3a71a4
B 00JIaCTH COXPAHHOCTH OKPYXalolleil cpeabl, IJIaHUPOBAHUS TOCTYNKOB U
OILIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsl OKPYX AIOWIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKkTepa SKOJOTMYECKUX MPoOJIeM U IMyTel UX pelIeHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBUAM COLUMAJIBLHOM M NMPUPOIHON
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JICITEIbHOCTh, B TOM YUCIIE
YMEHUE YUYUThCA Yy JAPYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOW ACSATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUH U3 OMbITA JIPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIIeHUs] W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXIY MOHATUAMH, (POPMYIHPOBATH
ONpEJEeNCHUs]  MOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI'0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W oOIIue,
YCIIOBHBIE;

BBISIBIIAT ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAOTIOJCHUSX W YTBEPKICHUSX,
npemyaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;
pazOupaTh 10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJAUTH CAMOCTOSTEILHO HECIOKHBIE OKa3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpaUBaTh APTYMEHTAIIMIO, MPUBOIUTH
PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOMpATh HaWbOOJCe TMOAXOMANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJI30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKUA WHCTPYMEHT ITO3HAHMSI,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO TMO3UIIUI0, MHEHHE,

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOXKHBIN
AKCTIICPUMEHT, HEOOJIBIIIOE  HCCJAEAOBAaHHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTeMaTUYECKOrO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOIOACHHUS, HMCCICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBJISITh HEIOCTATOYHOCTh M HU30BITOYHOCTh HWH(MOpPMAILIMM, JTaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a1a4H;

BBIOWpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHHUS;



BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
pelacMbpie  3aJadyd CXeMaMH, JuarpaMMaMH, WHOH TrpaduKod H HX
KOMOHMHAIIUSIMU,

OIICHMBAaTh HAAEKHOCT, WH(OOPMAIUU TI0 KPHUTEPHUSAM, IPEII0KCHHBIM
yUHUTEIIEM WIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIe HelCTBHSA:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0/ OOCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus, COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYME€ U CXOACTBO MO3UIMI, B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMaTh W HCHOJB30BaTh  IpEUMyIlecTBA  KOMaHIHOM U
WHIUBUIYyAIbHOM pabOThl TIPU pEHIEHUH YYEeOHBIX MaTeMaTHYEeCKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JOroBapuBaThCA,
0o0CyX)aTh MPOLIECC U Pe3yibTaT padOThl, 00001IaTh MHEHUS] HECKOIBKHUX
JIIOJICH

y4acTBOBaTh B TPyNIoOBbIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaHIbl,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOATENIHO COCTABJIAThH IUIaH, AJITOPUTM PELICHUs 33Ja4u (MU €ro
4acTh), BBIOUpaATh CIOCOO peleHuss ¢ Y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yJibTaTa peleHus MaTeMaTHYeCKOH 3a/1auu;

NpEABUNIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3alaud, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OILICHUBATh COOTBETCTBUE pE3yJibTaTa NIESITEIbHOCTH MOCTABICHHOMN LIEJIH
U YCJIOBHSIM, OOBSCHATh MPUUYUHBI JOCTHXKEHUS UM HEJOCTHXKEHUS 11EJH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOydeHus B 7 KJjacce O0Oyd4arolIuiCs MONYYUT CIEIYIOUTUE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M NHUChbMEHHbIE NPUEMBI, apudmeTHUecKue
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4€HUs YUCIOBBIX BBIPAKEHUW, MPUMEHATH pPAa3HOOOpa3HbIE
CHOCOOBI ¥ MPUEMBI BBIYMCIIEHUS 3HAUEHHUI TPOOHBIX BBIPAKEHUM, COAEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT oaHON (HOPMBI 3alMCH YUCEN K APYyroi (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATh U YHIOPSAJOYUBATh pallMOHAJIbHBIE YUCIIA.

OKpyrasTe yucIIa.

BbINOMHATE NPUKUAKY U OLEHKY pe3yJbTaTa BRIUMCICHUM, OLIEHKY 3HAaUeHUN
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh  NpPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHATBHOCTbIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETHUPOBATH
pe3yNbTaThl pelIeHUs 3aa4 ¢ YYETOM OTPaHMUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuara.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBEACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMWTENS, TPYNIUPOBKH  CllAaraeMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHKUsl MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/lay
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHON, IPUMEHsSs IpaBUia
nepexoaa OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonbGupate mnpumepsl Nap 4YHUCEN, SABIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
yYpaBHEHHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJa4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HUHTEPBAJIbl, 3AIIUChIBATh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh Tpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJWYECTBO, CTOHMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHuss B 8 kJiacce OOYyYarOIIMICS TIOJIYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUN, N300paXkaTh ACHUCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKALIMX KBAAPATHBIE KOPHHU, HCHOIb3YS
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucna 10.

AJireOpanyeckue BbIpaKeHUs



[IpuMeHATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKAIUX CTETICHH C LIEIbIM IOKa3aTesIeM.

BbITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[TpumeHsTh Mpeodpa3oBaHUs BEIPAXKEHUM JIs pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nvHEMHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YpPaBHEHHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C TIIOMONIBI0O COCTABJIEHUS YPAaBHEHUS WA CHCTEMbl YypaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpaguyueckyro WUIIOCTPAIMI0 MHOXXECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh ¥ UCTHOJB30BaTh (PYHKIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku 3JeMEeHTapHBIX QYHKUIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduky.

K xonmy oOyueHuss B 9 kJiacce OOYyYarOIIMICS TMOJIYYUT CIICIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAJIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

BoimonHsaTh  apudMeTHYeCKUe JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
HUpparMoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHWsI CTENEHEW C LEIbIMU I0KAa3aTeNs MU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJIsITh  IEUCTBUTEIBHBIC YHCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiath JMHEHbIE W KBaJApAaTHbIC YPaBHEHUS, YPaBHEHHUS, CBOJMSIIUECST K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATIbHBIEC YPABHEHHSI.



Pemlare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM ypaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nMHEHHbIE HEPAaBEHCTBA, KBaJpPAaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIeHHE HEPAaBEHCTB HA YKMCIIOBOM NPSIMOM, 3aIUCHIBATh PEIICHHUE C MOMOIIbIO
CHUMBOJIOB.

Pemate  cucTeMbl  JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IIPSIMOM, 3alIMCHIBATh PEIICHNE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 3a7a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. lloka3piBaTh cxemMaTHUECKU
pAacIoNoKEeHUEe Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GyHkmid Buga: y = KX, Yy
=kx+b y=kix,y=ax2 + bx + ¢, y=x3,y =X,y = |x|, B 3aBucumoct ot
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMH.

Crpouth U M300paXaTh CXEeMaTUYECKU IpapUKA KBAIpPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX PYHKIUI N0 UX TpaduKam.

Pacno3naBaTh KBaapaTUyHYyO (PYHKIMIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJIpAaTUYHBIX (DYHKLMIA U3 peaibHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCCH U

Pacno3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 MPOrpEecCHH MpHU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIAEHHUS C HUCHOJb30BaHHMEM (opMyn N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHbI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 3a7aud U3 pealbHON KU3HH (C UCITIONB30BAHUEM KaJBKYJIATOPA, LIUPPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIPaKEHHUSI. bubnuorexa [JOK
3 . 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6mmoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Anrebpa, 9 xnacc/ bynumosuu E.A., Kysnenosa JI.B., Munaesa C.C. u
npyrue,  AxuuonepHoe  oOmectBo  «M3marensctBo  «lIpocBemienue»
* MaremaTtuka. Anrebpa: 7-Ml kiacc: 0a30BBIM ypOBEHB: Y4eOHUK, 7 Kiacc/
Makapsiues FO.H., Munmiok H.I'., HemkoB K.M. u npyrue; moa pen.
TensikoBCKOrO C.A., AKIIMOHEpHOE 00111eCTBO «M3paTenbeTBO
«IIpocsemieHue

» Anrebpa, 8 kmacc/ bynumosuu E.A., Ky3snemnosa JI.B., Munaesa C.C. u
npyrue, AkunonepHoe odiectBo «M3aarensctBo «lIpocBemienre»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Anrebpa. Meroauueckue pekoMeHJalMU. 8 Kiacc: yuyeOHoe mocoOue ist
obmeo6pazoBarenbHbix opranuzanuii / C. b. CyBoposa, E. /I. bynumosuuy, JI.
B. Kysnenosa 151 npyrue, M. : [Ipocsemienue, 2015.
Maremartuka. Anrebpa : 7-9-e kmacchl : 0a30BBI YPOBEHb : METOJHYECKOE
nocodue K NpeIMETHON JMHUM yuyeOHuKoB 1o anredpe FO. H. Makapbiuesa,
H. I'. Munmiok, K. WM. HemxoBa u np./ - 2-e wusa., crep. - Mocksa :
[Ipocsenienue, 2023.
Anrebpa. MeTtoauueckue peKoMeHJalMd. 7 Kiacc yded. mocooue is
obmeo6pazoBarenpHbIX opranm3anuii H. I'. Munmtok, u. C. llasikoBa. - M. :
[Ipocsenienue.

AnreOpa. Meroanueckue pekoMeHaanuu. § kimacc : ydeb. mocobue st
obmeobpazoBar. opranuzauuii / H. I'. Mun-nok, U. C. IlneikoBa. M. :
[Ipocsemienue.

Anrebpa. Meroauyeckue pekomeHaanuu. 9 kiacc : yde0. mocobOue st
obmeo6pazonar. opranuzamuii / C.b. CyBopoBa, E. A. bynumosuu, JI. B.
Kysnmemmoa wm gp. - 2-e wm3m., gopab. - M. IlpocBemeHnue.
AnreOpa : 9 knacc : Mmeroanueckoe nocodue / E.B. byiko, A.I'. Mep3nsik, B.b.
[Tononckuii, M.C. Sxup. - 2-e usn., crepeo-tui. - M. : Benrana- ['pad

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://foxford.ru/

https://oge.sdamgia.ru/

https://olimpiada.ru
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