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MyHununajabHoe 010/:KeTHOe 00pa3oBaTe/ibHOE YUpeKIeHue

«Cpegusis o0meodpa3oBaTe/bHas mKosaa No 3» r. BpsHcka

AHHOTaNMA K padoyeil mporpaMMe y4e0HOIo npeaMmera

«AJareopa»

OCHOBHOM 00pa30BaTe/IbHO NPOrPaAaMMBbI OCHOBHOTI'0 00111ero 00pa3oBaHMs

Pabouast mporpamma yuebHoro npeamMeTa «Anredpay o0si3aTeIbHON PeMETHON
obnactn «MaTteMaTrka u nHQOpMaTHKa» pa3paboTaHa B COOTBETCTBUHU C ITYHKTOM
32.1 ®I'OC OOO u peanuzyercs 3 rojaa B 7-9 kinaccax.

Pabouas mporpamma pa3zpaboTaHa yIUTEISIMU B COOTBETCTBUH C MTOJIOKCHUEM

0 paboyux mporpaMMax U ONpeJeNIsieT OpTaHU3aIui0 00pa3oBaTelIbHON

ACATCIbHOCTHU YUUTCIIA B HIKOJIC 110 y‘lC6HOMy

npeamery «Anredpa». Paboyas mporpamMma y4eOHOTO TTpeAMETa SBISICTCS YaCThIO
OOIT OOO omnpenensroei:
- coZIepIKaHue;

- IJIJAHUPYEMBbIE PE3YyJIbTAThI (JINYHOCTHBIE, METAIPEIMETHBIE U
MpPEeMETHBIE);

- TEMaTUYECKOE IJIAHUPOBAHUE C YUETOM paboueil mporpaMMbl BOCITUTAHUS
1 BO3MOXKHOCTBIO ncnoiab3oBanus DOP/LIOP.

Pabouasi mporpamMma o0Cy>k/ieHa ¥ IMPUHSTA pellieHreM MeTO[UUeCKOTro
00beIMHEHUS ¥ COTJIaCOBaHA 3aMeCTUTEeJIEM JTUPEKTOpa, KYPUPYIOIIUM

yuebHOBOCrUTaTenbHyt0 paboty MBOY «COII No3» r. BpsiHCKa.



INOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsE€TCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTHX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y o0ydaromumxcs
HAy4YHBIX MPEACTABICHUN O IPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUUECKONW HAYKOH SIBJIIEHUI U MPOLIECCOB
B MpUPOJE W OOIIECTBE, PO MAaTEMaTHYECKOTO MOJCIMPOBAHHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl a/allTallid B COBPEMEHHOM LIU(POBOM
obmectBe. M3yueHue anreOpbl oOecreynMBaeT pa3BUTHE YMEHHS HaOJI0ATh,
CpaBHMBaTh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOI0 MBINUICHUST OOYyYarolMXCsi: OHU HCHOJB3YIOT JENyKTUBHBIE W
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3AlHUI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOPTOMY CaMOCTOSITEIbHOE
peleHue 3aa4 ABJSETCs peanu3alei JesTeIbHOCTHOrO MPUHIINIIA O0yUEHHS.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «AreOpandecKkie BBIPAKEHU», « YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxpas w3 3THX colepikaTeabHO-METOIUIECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydarommMmcs
MPUXOJIUTCS JOTHYECKH PACCYXKAAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOro 00pa30BaHUs M CIOCOOCTBYIOIIME OBJIAJICHUIO O0YYArOIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpPHO OCOOEHHOCTBIO y4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIero U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTHYECKOTr0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIb30BaThCS aJTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKNUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs
CBSI3aHO C PAlUMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPIIEHUE OCBOCHHSI YHUCIOBOU



JUHUHA OTHECEHO K cpeiHeMy o01iemMy 00pa3oBaHUIo.

Conepkanue JByX anreOpanyeckux JUHUN — « AIreOpaniecKue BhIPaKCHUS
U «YpaBHCHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYeCKOro armmapara, HeOOXOAUMOTO JUIsl PEIICHUs 3a]ady MaTEeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpaXKEHUI. ANreOpa 1eMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
S3bIKa JUISI TIOCTPOCHMSI MaTEMaTHYECKUX MoOjeNiel, OMHCaHUs MPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHust aireOpe BXOIAT TaKKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKaMU
JNEeOYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue CUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OoOy4aronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHIEH MaTeMaTUYECKON MOJIENH
JUISl OIMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u obmiectBe. M3yueHue marepuana CIOCOOCTBYET PA3BUTHUIO y OOYyYaroIMXCS
YMEHHS UCIIOJIb30BaTh PA3JINUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJINYECKHE, TpauyecKue, BHOCUT BKJIaJ B (QOpMUpOBaHUE
MPEICTABICHUM O POIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUN U KYJIbTYpPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax wu3ydaeTcsi y4eOHBIA Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COIECpKaHUS:
«Yucma u BBIUKCIEHUS», «AJTeOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HEpPaBEHCTBa», « DYHKIIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yvaca B Henento), B 9
KJiacce — 102 yaca 3 yaca B HEJISITIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gapyroi. IloHATHe palMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS C
palMOHAJIBHBIMA YKCIIaMU. Pelienne 3amad u3 peaqbHOM NPAKTHKWA HA 4acTH, Ha
JpoOu.

CreneHb C HaTypajlbHBIM IIOKa3aTeJIeM: OIpelesieHrne, MpeoOpa3oBaHKe
BBIPQXCHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE€ ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7auu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJbHOM MTPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hcie mpsiMas U oOparHas
IIPONIOPLIMOHAIIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTumble
3Ha4YeHUsA NepeMeHHbIX. [IpencraBnenre 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaracéMbiX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHounensl 1 MHOrousneHsl. Ctenenbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKpAIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBaApar pa3HocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MNpeoOpa3oBaHUsl ypaBHEHHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. CoCTaBile€HHWE YypaBHEHUH IIO
YCJIOBHIO 3aJ1a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHoe ypaBHEHHE C IBYMs NMEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTeM ypaBHEHUU
CIIocOOOM TMOACTaHOBKHU. I[Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C TMOMOIIbIO



CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npssmou. UnciioBble NPOMEXKYTKHU. PaccTosiaue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOMA.

[IpsimoyrosbHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (popMyTamH.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynkunuu. [padux
dbynkuuu. CroiicTBa pyHkiuil. JIunelinas gynkuus, e€ rpaguk. ['padux Gynkumu
y = |X|. I'padmueckoe perieHre JTHMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX

YpaBHEHUM.
8 KVIACC

Yucsia ¥ BIYMCICHUS

KBanpatubiii kopeHp u3 uuncia. [loHsTue 00 uppanMOHAIBLHOM YHUCIIE.
JlecsiTuuHble TpUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ 1UEeNbIM MoKaszaTeneM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJiredpandeckue BbIpaKeHUs

KBagparHeiii  TpEXWIeH, pa3jIOKEHHE  KBAJpPaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHUE alreOpandeckux JpoOei.
ParnmonanbHble BEIpaKEHUS U UX peoOpa3oBaHUeE.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, G(opmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIINXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPAaBHEHUS.

['padmyeckas uHTEpIpeTalvs YpaBHEHUH ¢ IBYMSI IEPEMEHHBIMH M CHCTEM
JVMHEMHBIX YpaBHEHUU C JBYyMsl IE€peMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEHHBIX YPaBHEHUH C IByMs MT€PEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢ynknuu. OONacTs omnpeAeneHuss U MHOXKECTBO 3HAYCHHMN
¢ynaxun. CrnocoObl 3a1a0us QyHKUIUHN.

I'paduk Pynkuuu. UYrenue cpoiictB (ynkuuu mo e€ rpaduky. I[lpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMOPLMOHATIBHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecsATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICUCTBUTEIbHBIC YUCTIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IIPSMOU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYKAIOIIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh MpHOIKeHus. OKpyrieHue
yucen. [Ipukuaka u onieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pelieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJAHOM mNepeMeHHou. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckass wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBagparuunas ¢ynkuus, €€ rpaduxk u cBoicrtpa. IlapaGona, KoopaUHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MapadOJIbI.

Ipadbuxu gyrxmumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBONCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[ToHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH opmyoit u Gpopmyraoi N-ro dieHa.

Apudmernueckass U reoMmeTrpuueckas nporpeccuu. @opmynsl N-ro WieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI TIEPBBIX N YJICHOB.

N3o0paxkeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUUAJIBHBIA POCT.
CnosxHble IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anre0pa» XapaKTepU3yrOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYrMX HayKaX U NPUKIAAHBIX cepax;

2) rpaskIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp Ipa’KAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKIACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIICHUU NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON MNpodeccruOoHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBUAYATbHON TPAEKTOPUHU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyX IECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YENOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
NEATEIbHOCTH, 3TANoOB €€ pa3BUTHA U 3HAYMMOCTH JJIA PA3BUTHUS LMBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJIbTYypOH KakK CpPeACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON



NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJBTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoy4Yms:

TOTOBHOCTBIO IIPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  370pPOBOro  oOpa3a KHM3HM  (300pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ IIpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHUYECKUX 3HAHUU I PELICHUS 3a1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefbl, IUIAaHUPOBAHUS MOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCJIEICTBUM ISl OKPYKAKOIIEH CPEAbl, OCO3HAHUEM
rJ100aJpHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIJIEM U IyTeH X PELCHUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM CONMAJIBHOM U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEAECIEHHOCTH, ITOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO EATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IAPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIHE
(bopMyIupOBaTh UAECH, OHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TPEOYIOIIHUA KOHTPMEpP, KOPPEKTUPOBATh
NPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU M
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

®BLISIBJISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUH MEXIY MOHATUSIMH, (POPMYIHPOBATH
OTpEJICICHUs]  TMOHSATWUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;

®BOCIIPUHUMATH,  (POPMYJIHPOBATH U  NPEoOpa3oBbIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE W OTpULIATENbHbIE, €AMHUYHbIC, YaCTHbIE U OOIIueE,
YCIIOBHBIE;



®BBLIABJISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e/ieJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JACIYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

epa3z0OupaTh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUM (MpsMble U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEJIbBHO HECIIOKHBIE J10Ka3aTeIbCTBA
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

®BLIOMpATh CMOCOO pelieHus: y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Haubojee MOAXOIANIMN ¢ Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

®ICIIOJIH30BATh BOMPOCHI KAaK HCCICIOBATEIIBCKUN WHCTPYMEHT ITO3HAHWS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHABIIMBaTh HMCKOMOE W JaHHOE, (OpMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

®[IPOBOJIUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUJIaHY HECJIOXHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAHME  TI0  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

®CaMOCTOSITEIHHO (POPMYIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yjbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHUIA;

®[IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IMpOIEcCa, a TaKXKE BBIABUTATH
TIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

®BLISBJISITH HEOCTATOYHOCTh M HW30BITOYHOCTH HMHGPOPMALNH, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

®BBHIOMPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

®BBIOMpaTh GopMy TpeACTaBiICHUS WHGOPMAIMU U HWUIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

®OIICHUBATh HAAEKHOCTh HHGMOPMAIMU 1O KPUTEPUSIM, MPEAJIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHUBeEpPCAJbHbIE YueOHbIE TeiCTBUS:

®BOCIIPUHUMATH U (DOPMYIIMPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSIMHU



U TEensIMu OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3pEeHHs] B YCTHBIX M TMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHbBIN PE3yJIbTaT;
®B X0jic 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXIaeMOU TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HAa MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXICHUSIMH JIPYyTUX
YYaCTHUKOB JUajora, oOHapy>XUBaTh pa3jaU4ve U CXOACTBO IMO3UIIUH, B
KOPpEeKTHOU popMme HopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
®[IPE/ICTABIATH PE3YJIbTaThl PEIICHUS 3aJ]a4H, SIKCIIEPUMEHTA, UCCIIEIOBaHUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMPATh (POpMAT BBICTYIUICHUS C YUYETOM
3a/1a4 Pe3eHTaIllMU U OCOOEHHOCTEH ayAUTOPUH;
®[IOHMMAaTh U HUCMOJIb30BATh NMPEUMYIIECTBA KOMAHIHON U WHIWBUILYAIbHOU
paboThI MPU PEIICHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;
®IIPUHUMAThH 11€JIb COBMECTHOM JEATEIHHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>XIaTh MPOLIECC U pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOJICH;
ey4yacTBOBaTh B TIPYNIOBBIX ¢opMax paboTel (0OcyxaeHus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBI WM JIpyTH€), BBIMOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMU YiICHAMU KOMaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMN MPOIYKT MO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUSI.
PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusauus:
®CaMOCTOSITEJILHO COCTaBJISITh IUJIAH, QJITOPUTM pEIIeHUs 3adauu (Wi ero
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BapUaAHTHI pEIIEHUN C y4ETOM HOBOW WH(MOpMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:
®BJIAJICTh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJISI MpOIecca U pe3yibTaTa
pelieHusi MaTeMaTUIeCKOM 3a/1auu;
®[IPE/IBUICTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPU PEIICHUU 3aJ1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
e OLICHUBATh COOTBETCTBHE PE3yJIbTaTa AESITEILHOCTU MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSICHATDh MPUYUHBI JTOCTHUKEHUS WM HEAOCTHXKEHMS IIEJIH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 KJjacce OOyYarolMiiCsi MOJMYYUT CIIECAYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BeImonHATE, codeTas yCTHBIE M MUChMEHHBIC TPHUEMBI, apuPMETHUICCKHUE
JICHCTBUS C paIlliOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HA4YeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIC M JIECATHUYHBIC TPOOH.

[TepexonuTh OT OMHOW (HOPMBI 3aITUCH YUCEN K JAPyroi (mpeoOpa3oBhIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YAaCTHOCTU B O€CKOHEUYHYIO JIECATUYHYIO APOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUMN, OIEHKY 3HAUCHUI
YHUCJIOBBIX BBIPAXKEHUH. BBITIONHATH AEHCTBUS CO CTENCHSAMHU C HATYPAIbHBIMU
MIOKa3aTEISIMH.

[IpumMeHATh  TPU3HAKK  JEIUMOCTH, pa3JIOKCHHE HAa  MHOKHTEIH
HATYpaJIbHBIX YHCEII.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTIOPIIMOHATBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETHPOBATH
pe3ynbTaThl peIIeHUs 3a1ad ¢ YY4ETOM OTpaHWYCHHUH, CBS3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcnonb3oBaTh anreOpandecKyto TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTH
e€ B ImpoIriecce OCBOCHHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPQXCHHH TIPU 3alaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEACHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWJICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OCyIecTBIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHUPOBKH  CIIaracMbIX,
npuMeHeHUs (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumeHsTh MpeoOpa3oBaHMs MHOTOWICHOB IS PEIICHHS PAa3IMYHBIX 3a71ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEH C HATypalbHBIMHU ITOKA3aTEISIMU  JIIsI
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, sBisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPIMHATHOM IUIOCKOCTU TpadUK JIMHEHMHOIO ypaBHEHHUS C
JIBYMsI IEPEMEHHBIMH, MOJIb3YSACh TpaUKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YPaBHEHUS.

Pemats cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 ITOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 338 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3aAlMCHIBATh YHCIOBBIE IIPOMEXYTKH HA
anredpandeckoMm s3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduiky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Mcnonp30BaTh HadajabHbIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJB3YsS MPU HEOOXOIMMOCTH KaJbKYJSTODP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YUCENl C MOMOILBIO JECATUYHBIX



npo0eil u creneneit yucna 10.

Asre0panyecKue BbIPpaKeHUs

[IpyMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXJIECTBEHHbIE MPEOOpPA30BAHUS PAIIMOHAJBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM Tpaduueckux mpeacTaBlieHnil (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajaduu K €€ anreOpanyeckoiu
MOJEIN C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4y MOJTYYEHHBIN PE3yJIbTar.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JII CpPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPALIUI0 MHOXKECTBA pEUICHUH HEpaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUMHA

[loHrMaTh ¥ KUCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, ONpeAesiATh CBOWCTBa (PYHKIMU 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHbIX QYHKUIUN BUJIA:

y = kiX, y = X2, y = X3,y = x|, Y = VX, OIHCBHIBaTh CBOWCTBA YHCIOBON
byHKIUU 110 €€ TpadukKy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICIYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAJIBHBIC U UPPaIlMOHATBHBIE YHCIIA.

Breimonuatre apudmeTudyeckue JEWCTBUSL C  pallMOHAIBLHBIMU  YHCJIAMH,
codeTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHMs CTENEHEW C LENbIMU I[OKa3aTelssMU W KOPHEW,
BBIYUCJIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.



OKpyrJisiTh JIEUCTBUTEIBHBIC YHCJA, BBIMNOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

PemiaTte nuHEHHBIC U KBaJApaTHBIE ypPaBHEHHUS, YPAaBHEHMS, CBOJSIIUECS K
HUM, NTPOCTENIINEe TPOOHO-palliOHAIbLHBIEC YPABHEHHUS.

Pemate cucrempl ABYX JIMHEWHBIX YPAaBHEHHH C JBYMS IEPEMECHHBIMUA W
CHUCTEMBI JBYX YPAaBHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiatrh TekcTOBbIE 3aauu  aJreOpamdecKuM CrIocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHMS UIIM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIIINE UCCICIOBAHUS YPAaBHEHUN U CUCTEM yPAaBHCHHWH, B
TOM YHCJI€ C TPUMEHEHUEM TpadUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JW ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300paKaTh
pPEIIICHUE HEPABCHCTB HA YMCIOBOW NPSIMOM, 3aMMCHIBATH PEUICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJgpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIIEHHE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBath (PyHKUIMM U3yYyeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBuCHMOCTH OT
3HaYE€HUU KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHOU KU3HU, PUIUKU, TEOMETPHUU.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMETHUECKYyI0O M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrocoOax 3aaHusl.

BbINONMHATE  BBIUMCIACHHUS C  UCHOJB30BaHUEM (opMyn N-ro 4jieHa
apu(PpMETHIECKON ¥ TEOMETPUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTH TOYKAMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pewate 3agaum, CBSI3aHHBIE C YMCJIOBBIMHU MOCJIEOBATEIBHOCTSIMHU, B TOM
qucie 3a/1auu u3 peanbHOU KU3HH.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHoBaHue KoanuectBo yacos
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3zie/ioB H TeM KonTpoJbHbIE
n/n Bcero IpakTuyeckne padore] 00pasoBaTebHbIE PECYPCHI
IpOorpaMmmal paﬁoTH
1 Ywucaa ¥ BRIYUCICHUS. o5 1 bu6nmoreka [IOK
Panuyonanbubie yucia https://m.edsoo.ru/7f415b90
Anrebpanyeckue bubnmnoreka [HOK
2 27 2
BBIPAXKEHUSI https://m.edso00.ru/7f415b90
3 YpaBHeHHUS U 20 1 bubnuorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 5 bu6nuorexa [IOK
rpaduxu. yHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHuEe 1 6 1 bu6muoreka [JOK
000011eHNe https://m.eds0o.ru/7f415b90
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m KoHnTpoJubHbIe
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI
bu6mmoreka [IOK
1 UYucina u Berunciienns. KBagparasie KOpHU 14 0 httos://m.edsoo.ru/7fA17af8
2 CrapToBas quarHoctuueckas pabota 1 1
3 Yucna u Beranciienns. CTEeHb ¢ eJIbIM 7 0 bubmuorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BeipakeHus. KBaapaTHbIit 5 1 bubnnoreka [JOK
TPEXWIEH https://m.edsoo.ru/7f417af8
5 AnreGpanyeckue BbIpaXXKeHUsI. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHCTBa. KBampaTHbIe 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 12 1 bubnmnorexa [JOK
ypaBHEHUNU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 .H 11 1
YpaBHeHus U HepaBeHCTBA. HepaBencTsa https://m.edsoo.ru/7f417af8
9 BIIP 2 2
bu6mmorexa [IOK
1 ) .
0 YHKLUH. OCHOBHbIE MOHSTH > 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
11 Dysicunn. THCIOBBIC pyHKIUH o L https://m.edsoo.ru/7f417af8
12 [ToBTOpeHue u 060061IeHNE 6 1 bubmmorexa [TOK

https://m.edsoo.ru/7f417af8
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Ne i/m KoHTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
1 Yucna v BeiunciieHus. JleiCTBUTENbHBIE 9 0 bubnuorexa [JOK
yucia https://m.edso0.ru/7f419d08
2 CraproBast [uarHocTu4eckas pabora 1 1
3 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [JOK
ypaBHEHUN https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
.H 1 1
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 httos://m.edsoo.ru/7419d08
bu6mmorexa [IOK
) 1 1
6 YHICHIH 6 https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
7 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
3 [ToBTOpEeHnue, 06061IeHNE, cCUCTEeMaTH3aus 17 1 bubnnorexka [JOK
3HaHUU https://m.edso00.ru/7f419d08
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