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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBIsI€TCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHus: OHA
o0OecreuynBaeT W3y4YeHUE JPYTrux JAUCIMIUIMH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK U
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIS MPOJIOJDKEHUSI 0Opa30BaHUS U B
NOBCEAHEBHON ku3HU. Pa3Burthe y oOydaronuxcsi Hay4YHbIX MPEACTaBICHUN O
MPOUCXOXKJIEHUH U CYIIHOCTU aireOpandeckux aOCTpakuuid, crnocode OTpaKeHUus
MaTEMaTUYeCKOM HayKOW SBJICHMM M TPOLECCOB B MPUPOAE M OOLIECTBE, POJU
MaTEMaTUYECKOr0 MOJICTMPOBaHUS B HAyYHOM MO3HAHUU M B MPAKTHUKE CIIOCOOCTBYET
GbOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOAUMBIX JIs
ajganTalMud B COBpeMEeHHOM 1udpoBoM oOiectBe. M3ydeHue anreOpsl oOecrieuynBaeT
pa3BUTHE yMEHHUS HaOJI0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apTyMEHTHPOBAHHO 00OCHOBBIBATH CBOM JACHCTBUS
U BBIBOJIBI, (hopMynHpoBaTh yTBepxkaAcHUsA. OcBoeHUE Kypca aireOpsl oOecrneunBaeT
pa3BUTHUE JIOTUYECKOTO MBIIUICHUS OOyYaroOUIUMXCs: OHU MCHOJIb3YIOT JACAYKTUBHBIC U
WHJIYKTUBHBIE PAacCyXJIeHUs, 000O0IIeHHe U KOHKpPETHU3allhio, aOCTparupoBaHUE U
ananoruto. O0yueHue anreOpe MpejarnoiaracT 3HAYUTEIbHBIH O0OBEM CaMOCTOATEILHOMN
NEATEILHOCTH OO0YYaIoIIUXCs, TOITOMY CaMOCTOATEILHOE peIIeHUuEe 3a/lay SBISETCA
peanuzanuen esTeIbHOCTHOTO MPUHIUIIA O0YUEHUS.

B crpyktype mporpammbl yueOHOro Kypca «AnireOpa» mjis OCHOBHOTO OOIIETro
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEPKATeIbHO-MeToAnYecKre TuHuu: «Hucna
U BBIUYUCIICHUS», «AINreOpanueckre BBIPAKECHUS», «YPaBHCHUS U HEPABEHCTBAY,
«OyHkum». Kaxmas u3 3THX COIEpKaTeIbHO-METOJUYECKUX JIMHUM pPA3BUBACTCS Ha
MPOTSHKEHUHU TPEX JIET U3YUCHHUS Kypca, B3aUMOJCHCTBYS C IPYTUMHU €ro JuHusIMH. B xoe
W3y4eHHUs y4yeOHOro Kypca OOydYaromuMCs TPUXOAUTCS JIOTUUECKH PacCykaaTh,
UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBSI3M ¢ ATUM B mporpamMmy y4eOHOTO
Kypca «AnreOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IMPEJCTAaBIECHHBIE BO BCEX
OCHOBHBIX pazlieliax MaTeMaTH4YeCKOro 0O0pa30BaHUsI U CIIOCOOCTBYIOIIHUE OBJIAJCHUIO
00y4alIMMHUCI OCHOB YHHBEPCAJIBHOIO MaTeMaTH4ecKoro si3bika. CojeprkaTelbHOU U
CTPYKTYPHOM 0COOEHHOCTBIO YYEOHOTO Kypca « AJIreOpay sSBIISIETCS €0 HHTETPUPOBAHHBIN
Xapakrep.

Conepxanue nmuHuM «YUuciaa W BBIUKCICHHS CIIYKUT OCHOBOW NJIs NaJIbHEHMIIETO
W3yYeHUs] MaTeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOyYalolUXCS JIOTHYECKOTO
MBIIUICHUS, POPMHUPOBAHUIO YMEHUS T0JIb30BATHCS AJITOPUTMAMU, a TAKXKE TPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS TIOBCEAHEBHOW JKU3HU. Pa3BUTHE TIOHSTHS O
YUCJI€ Ha YpPOBHE OCHOBHOTO OOIIET0 OO0pa3oBaHWs CBSI3aHO C pAlMOHAIBHBIMU U
WPpaMOHATBLHBIMY YKCIaMUu, POPMUPOBAHUEM TIPEACTABICHHUNA O ICUCTBUTEIIHHOM YHUCIIE.
3aBepilieHre OCBOEHUS YHCIOBOM JIMHUM OTHECEHO K CpelIHeMY 00IeMy 00pa30BaHUIO.

CopepxkaHve ABYX alreOpanyecKux JIMHUA — «Anredpandeckue BBbIpAXKEHUS» U
«YpaBHEHHsI W HEPaBEHCTBAa» CMOCOOCTBYeT (OPMUPOBAHUIO Yy OOYYaIOIIUXCS
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MaTEMaTUYECKOro arrapara, He0OX0IUMOro JJId PEUIeHUs 3a1a4 MaTeMaTUKH, CMEXHBIX
OpPEIMETOB W NPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro 0OIIEro
oOpa3oBaHHsl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT PAlMOHANBHBIX BBIPAKEHUI.
Anrebpa JEMOHCTPUpPYET 3HAYEHUE MATEMaTUKU KaK s3blKa JUI1  MOCTPOEHUS
MaTEMaTHYECKUX MOJIEEeH, OMMCAHUS MPOLIECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaun
oOydeHus anredpe BXOIAT TaKXke JNajdbHeHIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS,
HEOOXOJMMOT0, B YaCTHOCTH, AJII OCBOCHUS Kypca HHGOPMATUKHU, U OBJIaICHUE HAaBBIKAMH
JNENyKTUBHBIX paccyxaeHui. IlpeoOpazoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conmepxxanue (PyHKIMOHAJIBHO-TpapUUECKOW JIMHUM HALIEJIEHO Ha IOJyuyeHUue
oOyJaromuMucs 3HaHUM O (DYHKIMSAX KaK BaKHEHIIEH MaTeMaTU4ecKOW MOJENH IS
OMMCaHMS U UCCIIEOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHHUI B MPUPOJIE€ U OOILECTBE.
N3ydyenne martepuana criocoOCTBYET Pa3BUTHUIO Y OOYYarOLIUMXCS YMEHHUS MCIOJIb30BaTh
pa3InyHbIE BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MAaTEMATHKU — CJIOBECHBIE, CUMBOJIUYECKUE,
rpaguyeckue, BHOCUT BKJIAJ B (DOPMUPOBAHHUE MPEACTABICHUN O pPOJIM MAaTEMaTUKHU B
Pa3BUTUN TUBWIIM3AINH U KYJIbTYDBHI.

CornacHo yuyeOHOMY IIaHy B 7-9 Kiaccax m3ydaeTrcsi y4eOHbI Kypc «Anredpay,
KOTOPBIN BKJIFOYAET CJIEYOLIUE OCHOBHBIE pa3/Ieiibl CoepKaHus: «Hucaa u BBIYUCICHUS,
«AnreOpanyeckue BEIPAKEHUS, «Y paBHEHUSI U HEPABEHCTBa», « DYHKIINNY.

Ha u3yuenue yueOGHOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kmacce — 102
yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Hegeno), B 9 knacce — 102 yaca
(3 gaca B Hezeo).
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COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMU YKciaMu. PemieHne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJlbHBIM I[IOKa3aTeJeM: OIpelesieHue, IMpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3auch O0ibIuX uncen. [IpolueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[I[pumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIO)KEHUE HA  MHOXKHUTEIHN
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHbl. CtenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHWs, TMpaBwia MpeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7auu. Pelienne TeKCTOBBIX 3371a4 € MOMOIIBI YPABHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM

YPaBHEHUM.
DOyHKIUU
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KoopauHara Touku Ha npsiMou. UHCIIOBBIE TPOMEXKYTKH. PaccTrosiHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkumu. ['padux GpyHkumn.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIPAKEHUA

KBagpaTHbIil TPEXWIECH, PA3JIOAKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKUTEH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI IE€PEMEHHBIMH. lIpuMepsl pelieHuss Ccucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW ITEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue pynkuuu. OOIaCTh ONpeAeNICHNs U MHOYKECTBO 3HAYCHUI (PYHKIUU.
CrnocoOsbl 3aanus QyHKIHIA.

I'paduk ynkuuu. Yrenue cpoiictB ¢(yHkuumu no e€ rpaduky. Ilpumeps
rpadukoB QyHKINNA, OTpAKAIOIIKX peaTbHbIE MPOIECCHI.

OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.
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9 KVIACC

Yuciaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHATIbHBIE YHMCIA, KOHEYHbIE U OECKOHEUHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JEUCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYMHBI, TOUHOCTh MpUOIKeHus. OKpyTJieHHe
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl perieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEeHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUHU MMAPAOOJIBI.

I'padukn byskmumit: Y = kx, y = kKx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IIOCIJIEIOBATEIIBHOCTH
pekyppeHTHO popMyoit u popmysioi N-To dieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmynsl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.
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N300paxkeHue 4IEHOB apuU(PMETHUECKOW U TECOMETPUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.
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IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS 1POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA U 3HAYMMOCTH I PA3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON

ACATCIBbHOCTH,
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6) ¢usuueckoe BocnuTranue, GopMHpPOBAHHE KYJILTYPHI 310POBbS H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH Cpeibl, IUIAHUPOBAHHUS MTOCTYIIKOB M OLICHKHU
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTHU, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1jornyeckue aefcTBus:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHIMH, (GOpPMYIHPOBATH
ONpE/AeNeHUs]  TMOHSTHUN, YCTAaHABIMBATH CYIIECTBEHHBIH  IpPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
POBOAMMOIO aHAIIN3A;

e BOCIPHHHMATh, (OPMYIUPOBaTH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTIBEPAUTENIbHbIE M OTPHULATENIbHBIC, €IMHUYHBIE, YacTHbIE W 0OIIHe,

YCIIOBHBIC,
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e BBISBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeiaraTb KpUTEPUU JIJIs1 BBISIBIICHHS 3aKOHOMEPHOCTEN U POTUBOPEUUI;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3z0upaTh TOKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUHN (TPSMBIC B OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIIBHO HECJIOXKHBIE JI0KA3aTeJIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh CHOCOO pelieHuss y4eOHOU 3ajmayu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEILCHUs, BBHIOMpATh HauboJiee MOAXOIAIUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

e HCHOJIb30BATh BOMPOCHI KAK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSTENBHO COCTAaBICHHOMY IUIAHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BbIIBUIAThH
MPENOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

e BBIABJISTH HEIOCTATOYHOCTh M H30OBITOYHOCTH HH(OpMAIUU, HTAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a/1a4H;

e BBIOMpATH, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh M HMHTEPHPETHUPOBATH
HH(pOpMAIIMIO PA3IMYHBIX BUJOB U (DOPM MIPEACTABIICHHUS;

e BbIOMpaTh (GopMy mnpeacTaBiIeHUST HHPOPMALUU U HWILTIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

e OIICHUBATh HAAEKHOCTh MH(OOPMALUM MO KPUTEPUSIM, MPEIIOKCHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS:

e BOCIPUHUMATH U (JOPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU

U TIeJISIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHHUS
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B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTaT;

e B X0JI¢ 00CYXXJIE€HH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUs], COIMOCTABJISTh CBOM CYXICHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM popme popMyTHpOBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

e TMPEACTABIATH  pE3yJbTaThl  PEUICHUS  3aJaud,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHHUMATh U UCIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHAUBUyaIbHOMN
paboThI MpHU pelIEHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

e MPUHUMATH LIEJIb COBMECTHOW JEATEIBHOCTH, INIAHUPOBATh OPTraHU3ALUIO
COBMECTHOM paloThl, pacmpenensiTb BHABI padOT, OTOBAPUBATHCH,
0o0CyXaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e yYaCTBOBaTh B TPYMNIOBbIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTaBJISITH IUIAH, aJTOPUTM PEUIECHUS 3a/aud (WU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMeHTHpPOBATb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIQJIETh CIOCOOAMH CAaMONPOBEPKU, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa
pelieHus: MaTeMaTUYeCKOH 3aauu;

e TMPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEILHOCTH MOCTABICHHON 1IeTU U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTUKEHUS WU HEJOCTUXKEHHUS 1IeJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI

[okymeHT co3aaH B anekTpoHHon chopme. Ne 21 ot 31.08.2023. UcnonHutens: MHunatynnuH B.X. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 11 3 21. CTpanuua cosaaxa: 31.08.2023 11:55 =¥ TATAPCTAH



K xonHiy oOyuenus B 7 KJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BbInonHATh, codyeTass YCTHbIE M MNHChbMEHHBIE NPUEMBI, apuPMETHUECKUE
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuTh OoT oaHON (HOPMBI 3amMKMCH 4Yuced K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JAEHCTBUSA CO CTEMECHSIMHU C HATYPAIbHBIMU
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKHN ACTUMOCTH, PA3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTIOPIIMOHANTBHOCTHIO BEIMYMH, TPOICHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl PeUIeHUs 3a7a4d ¢ YI4ETOM OTPaHWUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

BrIimonHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PAaCKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CJIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeoOpa3oBaHUsl MHOTOWICHOB JIJIsl PEIICHUS Pa3IMYHBIX 3a/1a4
U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA
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Pemlats MHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBUIIA
nepexoaa OT UCXOJHOI'0 YPAaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHE WJIH CHUCTEMY JIMHEHHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE TPOMEKYTKU Ha
anre0pandeckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPadUKOB PeasIbHbIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHS U BBIUMCICHUN, N300pakaTh JEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HUCIOJIb3Ys IPU HEOOXOIMMOCTH KAJIBKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JAECATHUHBIX
npoOeit u creneneit yucia 10.
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AJiredpanyecKkue BbIpaKeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEJIbIM IOKa3aTelIeM, BbBIIOIHSITh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BBINOTHATE TOXKIECTBEHHBIE IPEOOPA30BAHNS PALlMOHAIBHBIX BEIPAYKEHUI Ha
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOUJICHAMH U aIre0pandecKuMu ApoOsMHU.

PackianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nMHENHBIEC, KBaJpaTHBIE YPABHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIICIOBAHNUS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JU yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoit
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 351eMEeHTapHBIX (QYHKIMA BUA:

y=k/X, ¥y =x2,y=x3,y = |X|, y = VX, OIICBIBaTH CBOHCTBA YHCIOBOM (hyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSI0YMBATH PALMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupMeTHuecKkre 1eUCTBUSA C palliOHAIbHBIMU YUCIIaAMHU, COUeTast
YCTHBIE U IHCbMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCIICHHS C UPpPAlMOHAIBHBIMU
YUCIIAMH.

HaxonuTh 3HaYeHUs CTENEHEN C LEIbIMH IIOKA3aTEIIMHA U KOPHEH, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMH.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHIATH NPUKUIAKY pE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.
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YpaBHeHNs 1 HEPABEeHCTBA

PemaTe muHelHbIE U KBaJIpaTHBIC YPAaBHECHUS, YPABHCHHUSI, CBOISIIIUECS K HUM,
npocTeime ApoOHO-pallMOHATIBHBIC YPABHEHUS.

PemaTe cucteMbl ABYX JTUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IBYX YPaBHEHUH C IBYMS TIEPEMEHHBIMH.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduyuecKuX Mpe/ICTaBlIeHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YpaBHEHUMW pEIICHUs, €CIU HUMEET, TO CKOJbKO, U
npouee).

PemaTte nuHEWHBIE HEpPaBEHCTBA, KBaJpaTHBIC HEPaBEHCTBA, H300pa)kaTh
peleHrue HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMChIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMBbl  JMHEHHBIX  HEPABEHCTB, CHCTEMBbI HEPABECHCTB,
BKJIFOYAIONTNE KBAJpaTHOE HEPABEHCTBO, W300pa)kaTh PEIICHHE CHCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aITUCHIBATh PEIICHNE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3IUYHBIX 3a71a4.

DOyHKUIMHA

PacrosnaBaTh (yHKIHHM W3YYCHHBIX BHIOB. [loKa3pIBaTh CXEMATHUECKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIwmiA Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTth kBagpaTHuHyr0 (QYHKIMIO 1O (HOopMyIie, MPUBOIUTE MTPHUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUHU MPU PA3HBIX
croco0ax 3aJaHusl.

BEIMONMHATE  BBIYMCICHHWS C  HWCHOJB30BaHWEM (opMyn N-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATENIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 peaIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIbKYJSTOPA, HU(POBBIX

TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne /it HaumeHoBaHue pa3iesioB H TeM KosmmyecTBo yacoB DileKTpoHHbIE (LA(POBDIE)
MPOrpaMMblI Bcero o0pa3oBaTejibHbIe pecypchl
1 ‘lucna 1 serivcicHms. PargonanbHsic 25 Bu6miorexa [{OK https://m.eds00.ru/7f415690
qrcia
2 Anrebpanyeckue BbIpaXKEHUS 27 bubnunoreka [{OK https://m.edsoo.ru/7f415b90
3 YpaBHCHHS 1 HEPABCHCTBA 20 bubnmoreka [{OK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpapuku. OyHkunu 24 bubnunoreka [{OK https://m.edsoo.ru/7f415b90
5 [ToBTrOpenue u 06o0IIEHNE 6 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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8 KVIACC

No 11/ HaumeHoBaHue pa3iesioB M TeM KoaunyecrBo yacos JeKkTpoHHbIE (HU(POBHIE)
) MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl

4 .K

1 HCTa [ BRITHCHCHIDL TBalpatHble 15 Bunorexa LIOK https://m.edsoo.ru/7f417af8
KOpHH
4 .C

2 Meta T BEITHCICHIA TICHCHb € 7 bubnuoreka L{OK https://m.edsoo.ru/7f417af8
EJIBIM [TOKa3aTeIeM
Anreb .

3 FCOPAITHECIHE BHPBICHIA 5 Bu6smorexa L{OK https:/m.eds0o.ru/7f417af8
KBagpartsslii TpéxuneH
Aunre6 .

4 JITEOPAITICCRHE BHPRCHIL 15 Bu6miorexa L{OK https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b
0% .

5 DABHCHIDL M HepaBCHOTRA 15 bubnuoreka L{OK https://m.edsoo.ru/7f417af8
KBanparHbie ypaBHEHUS
0% .C

6 PABHCHITA 1 HEPABCHOTBA. LHCTEMET 13 Bu6maorexa LIOK https://m.edsoo.ru/7f417af8
YpaBHCHHIA
0% .

7 PABHEHIT I HEPApeHeTnd 12 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
HepasencrBa
OyHkunu. OCHOBHBIE TOHATHUS bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
Oyukuuu. Yucnosble QyHKINU bubnuoreka [{OK https://m.edsoo.ru/7f417af8

10 [ToBTOpeHuUe u 06001IeHNE bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
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9 KVIACC

No 11/ HaumeHoBaHue pa3jiesioB U TeM KoaunyecrBo yacos dueKkTpoHHbIE (LM (POBbLIE)
° /m
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
q . Jei
1 MCIIA  BEIHCICHHS. JICHCTBHTCIEHEIC 9 bubnuoreka IIOK https://m.edsoo.ru/7f419d08
qucia
\% .y
2 PABHCHIA 1 HEPABCHCTBA. Y PABHCHHA € 14 Bu6miorexa LIOK https://m.edsoo.ru/7£419d08
OJIHOU TIePEMEHHOM
v .C
3 PABHCHI I HEpABCHCTEA. LAHCTEME! 14 Bu6morexa LIOK https://m.eds00.ru/7f419d08
ypaBHEHUU
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 bubnmnoreka LHOK https://m.edsoo.ru/7f419d08
5) OyHKIMH 16 bu6mmoteka L{OK https://m.edsoo.ru/7f419d08
6 YucnoBble IOCIEA0BATEILHOCTH 15 bu6nunotexa LIOK https://m.edso0o.ru/7f419d08
IT 000
7 OBTOPEHHE, 000 mer“Ie, 18 Bubanoreka IJOK https://m.edsoo.ru/7f419d08
cHCTeMaTu3alys 3HaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Anre6pa, 7 knacc/ Konsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AKIIMOHEpHOE 00111eCcTBO «M3naTenbeTBO «IIpocBenieHue»
» Anre6pa, 8 kitace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AKIIMOHEpHOE o01ecTBo «M3naTenbeTBO «IIpocBenieHue»
» Anreopa, 9 kiace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Anrebpa. Meroaumyeckue peKOMEHAAIMU. 7 Kjacc: ydeO. mocoOue s
obmeobpazoBar. opranmzanuii / FO. M. Komsrun, M. B. TkauéBa, H. E.
d&nopora, M. U. lllabyaun. — 2-e¢ uzn. — M.: [IpocBemenue, 2017. — 144 c.
2. Anrebpa. Jlumaktuueckue matepuansl. 7 kinacc / M. B. TkaueBa, H. E.
®&nopora, M. U. llabynuH. - 2-e uzn. - M.: IIpocsemenne, 2012. - 127 c.
3. Anreb6pa. Meroauyeckue pPEeKOMEHIAMHU. 8 Kjacc: y4ded. mocobowe s
obmeobpazoBar. opranm3anuii / 0. M. Komsrua, M. B. Tkauésa, H. E.
dénoposa, M. U. lllabynun. — 2-e u3a. — M.: [IpocBemenue, 2017. — 163 c.
4. Anre6pa. Hunaktudeckue Mmarepuanbl. 8 kimacc/M. B. Txauésa, H. E.
®dEnoposa, M. U. llaGyHuH. - 2-¢ u3x., nopad. - M.: IIpoceemenue, 2013. - 96

C.
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5. Anrebpa. Meroanueckue pekoMmeHmanuu. 9 kiacc: ydeO. mocobwe s
obmeobpasoBar. opranmzarnuii / [FO. M. Konsrun, M. B. Tkauésa, H. E.
®dénopoa, M. W. IMlabynun]. M.: Ilpocsemenue, 2017. 159 c.
6. Anrebpa. [dumaktudeckue wmaTepuanbl. 9 Kimacc: yded. mocoOme s
obmeobpazoBar. opranuzanuii / M. B. Tkauépa, H. E. ®&noposa, M. .

[abynuH. - 2-¢ uzn. - M.: IIpocsemenue, 2016. 127 c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://teacher.ru

https://uchi.ru/

https://foxford.ru/

https://resh.edu.ru/
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