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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yyarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHSI W BBIBOPBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOCHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pasjeax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe IPUOOPETCHHIO MPAKTHUYECKIX HABBIKOB, HEOOXOAMUMBIX JIJISl [IOBCETHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3agaum oOydeHus anreOpe BXOASAT TaKkxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana CHocOOCTBYET Pa3BUTHIO Y OOydaromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: 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 Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE U JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpEeNIeHne, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, PA3JIO)KEHHE HAa  MHOYKHUTEIU
HaTypaJIbHBIX YUCET.

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

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHbl. CtenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHCHHs, TMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia 1 BbIYMCICHUS

KBanpatusiii kopeHp u3 uucia. [loHsTue 00 UpPpaMOHATIBLHOM YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YUCIIOBBIX BhIPAKEHUI
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBaapaTHbIli  TpEX4seH, pa3JIoKEHHE KBAJAPATHOIO  TPEXWIEHA Ha
MHOKHUTEIIH.

Anre6pandeckast J1podb. OCHOBHOE CBOWCTBO ajreOpanveckor Apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
ParnmonanpHble BEIpaKEHUS U UX MpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemenne ypaBHEeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalds YpaBHEHUN ¢ JBYMs NIEPEMEHHBIMH U CHCTEM
JVHEMHBIX YPAaBHEHUW C JAByMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEHHBIX YPABHEHUH C IByMs II€PEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1au anredpandeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynknuu. OOnacTs omnpeAeneHuss U MHOXKECTBO 3HAYCHUU
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. UYrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4Kcna, UppalMOHAIBHBIE YHCIA, KOHEYHBIE U OCCKOHEUHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YNCIa
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHHH, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Peuienue ypaBHEHUM, CBOASAIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMmepsl pemieHnsi ypaBHEHUN TPEThEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JByMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIINHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

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

YucaoBble M0C/I€10BATEILHOCTH U IPOrPEeCCUM



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHUHAJIBHBIA POCT.
CnoxHble MIPOLICHTHI



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA  NPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEACTaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUHM BCEHM JKMU3HU MJis yCHEIHOM NpodeccruoHanbHOU
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HM  (310pOBOE  IUTAaHHE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUH W OTAbIXa, peEryjsipHas (¢u3nyeckKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUN I pPelIeHus 3anad
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMIUMCS YCJIOBHAM COLMAIBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBISIBJISITh U XapPaKTEPU30BATh CYIICCTBCHHBIE NMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAINH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;

e BOCIIPpUHUMATh,  (POpMyIMpoBaTH MW  MPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIIHNE, YCIOBHBIC;



eBBISIBJIATH ~ MAaTEeMaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpedrs B (pakTax, MaHHBIX, HAOIIOMCHUSX W YTBEPKICHUSX, MpEaiaraTh
KPUTEPUH JIJIs1 BHISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e pa30upaTh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM (MpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH  CAMOCTOATEIBHO  HECIIOXKHBIE  JOKa3aTelIbCTBa
MaTeMaTU4YecKuX (PaKToB, BHICTpPAUBATh ApTyMEHTAIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

e BBIOMpaTh Croco0 pelieHus y4deOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

* ICII0JIb30BAaTh BOIIPOCHI KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MOpPOOIIEeMY,
CaMOCTOSITEJIbHO YCTaHABJIMBaTh HMCKOMOE M JaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHECHHUE;

e IPOBOJIUTh IO CaMOCTOSITENIBHO COCTABJIEHHOMY IUUIAaHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
MPOBENEHHOTO  HAOMIOJICHUS, HUCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3UPOBATh BO3MOYKHOE PpA3BUTHE MPOILIECCA, & TAKXKE BbIJBUTATh
MPETOJIOAKEHUSI O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

* BBISIBJISITh  HEIOCTATOYHOCTh M M30BITOYHOCTh HWHGOPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3a1a9H;

e BEIOWpATh, AaHAJIM3UPOBAThH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUOB U (DOPM MIPEACTABICHHUS;

e BBIOMpaTh (opMy TMpeAcTaBieHUs UHGOPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU;

¢ OLICHUBATh HAMEKHOCTh HMH(POPMAIMKM TIO KPUTEPHUSM, TPEII0KEHHBIM
yUHUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU
U IeIsIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;



*B X0/i€ 00CYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

e IPEJCTABIIATH PE3YJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIE0BaHUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4YETOM 3ajad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpUY;

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHON M MHAUBUAYATbHOU
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

e IPUHUMATh LIE€Jb COBMECTHOM JESATENBHOCTH, IUIAHUPOBATH OPraHU3AINIO
COBMECTHOM palOThI, paclpeneyiarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
IPOLECC U PE3YJIbTAT padOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e y4acTBOBaTh B TIPYIIOBBIX (opMax paboTel (0OCYXKIeHus, OoOMEeH
MHEHUSMH, MO3TOBbIE IITYpPMbl U APYTHE), BBIIOJHITH CBOI YacThb pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrUMHU YJI€HAMHU KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusauus:

e CAMOCTOSITEJILHO COCTABJATh IUIAH, aJTOPUTM pELIEHUs 3aJayd (WId €ro
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, YDMOLMOHAJILHbIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI MPOLEcca U pe3yibTaTa
pelieHus: MaTeMaTHYeCKOH 3a1auu;

e IPEABUIETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEILICHUH 3a]auH,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA JAESITEILHOCTU MOCTABICHHON LENN U
YCIOBUSIM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaroIMICS TMOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:
Yucaa v BLIYUCJICHUSA



BremmonusaTe, coderas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apHUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUsS YMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CHI0CcOObI U MPUEMBI BBIUMCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YNCIIA.

OKpyrasTh yKcIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHUM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJbHbIX YUCE.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJsiredOpanvecKue BbIPpaKeHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
PUBEACHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMWTEN, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa30BaHuUs BIPAKEHUI.

YpaBHeHMS U HEpaBeHCTBA

Pemwlars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YHUCJIO KOPHEM YPABHEHUS.



[TpumensTh rpaduueckre METO bl IPU PEIICHUH JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMeEpbl Map 4YHUCEN, SBIAIONIMXCS PEIIEHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

Pemats cuctemsl IBYX JIMHENHBIX YPAaBHEHUN C JBYMS NIEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocraBisaTh W pemaTh JMHEHHOE YpaBHEHUE WA CUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N306paxkath Ha KOOPAUHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCBHIBATH YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux hyHKINUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOJAUTENILHOCTD, BpEMSs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHN M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumensaTe moHsTHE apuMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHH, UCIIOJIB3YS TPU HEOOXOIMMOCTH KAJIbKYJSTOP, BBIMOJIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEW.

Hcnonp30BaTh 3amucyu OOJBIIAX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eil u creneneit yucna 10.

Asre0panyecKue BbIPpaKeHUs



[IpuMeHATh TMOHATHE CTENEHH C IEJIbIM [OKa3aTeeM, BBIIOIHATh
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIUX CTENIEHH C LETbIM MOKa3aTEeIIEM.

BBITTONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsATh MpeoOpa3oBaHMsl BEIPAXKEHHM JI pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBIECHUI (YCTaHABIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM MUMEET, TO CKOJIbKO, U
mmpouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IMOJYyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB I CPABHEHHUS, OLICHKH,
pelmaTh JUHEHHBICE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHUCTEMBI, J1aBaTh
rpa@uyuecKyr0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONpPENEsITh 3HaueHHe (YHKIUU MO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

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

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBUS C  palMOHAIBHBIMH  UYHCIAMH,
coueras YCTHbIE W TMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMA U KOPHEM,
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHIA.

OKpyrasiTe JEWCTBUTENBHBIE YHCIIA, BBIIOJHATh HNPUKUIAKY pE3yJibTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemarh nuHCHHBIE W KBaJpaTHBIC ypaBHEHUS, YPaBHCHHS, CBOSIIHECT K
HUM, IPOCTEUIIHE APOOHO-PANMOHATILHBIC YPaBHEHUS.

Pemarh cucTeMbl JBYX JWHEHHBIX ypaBHEHWW C JBYMsI TEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHECHHIA, B KOTOPBIX OJTHO YpPaBHEHUE HE SIBISICTCS JTMHCHHBIM.

Pemate TekcTOBBIE 3amayn  anreOpamvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUS YPABHCHHMSI HJTU CHCTEMBI JIBYX YPaBHCHHU C IBYMS ITEPEMCHHBIMH.

[TpoBoAMTH MpOCTEHIIIIE UCCICIOBAHUS YPAaBHEHUN M CHCTEM YpaBHEHUM, B
TOM YHCIIe C TPUMEHEHHEM TpadUuecKuX MpeACTaBlIeHUH (yCTaHaBINBaTh, UMEET
J¥ ypaBHEHWE WJIM CHUCTEMa ypaBHEHUW PEIICHHS, €CIIU WMEET, TO CKOJIbKO, U
npouee).

Pemrate nuHEHHBIE HEPaBEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, W300paKaTh
pelIeHre HEPAaBCHCTB HA YHCIIOBOW IMPSMOM, 3alHMCHIBATH PEUICHUE C ITOMOIIBIO
CHMBOJIOB.

Pemarh  cHcTeMbl  JUHEHHBIX  HEPABEHCTB, CHCTEMBI  HEPAaBCHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PEIICHUH PA3IMIHBIX 3a/1a4.

DOyHKUIMHA

Pacro3naBaTh (YHKIIMM HW3YyYEeHHBIX BHJOB. [lOKa3bpIBaTh CXEMaTHYCCKH

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

Crpouth U HU300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacno3naBaTh kBagpaTHuHyr0 QYHKIHIO 10 (HopMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTrpeccud Npu
pa3HBIX CIIOCO0aX 3a/laHMUs.

BBIMONMHATE  BBIYMCICHHWS C  HUCHONIB30BaHUEM (opMyn N-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbI MOCIEIOBATENIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, IUGPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uu@ppoBbIe
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 B 2 2
PIPAIKCHITL, TOAACCTEA, YPABHCHIA > https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 o 1 1
YHII 0 https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
3 CreneHns ¢ HaTypalabHBIM IIOKa3aTEIEM 12 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 Muorourettb: 14 2 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
5 @DopMyJIbl COKPALEHHOTO YMHOXEHHS 18 1 https://m.edsoo.ru/7f415b90
N N bubmuorexa [JOK
6 Cucrempl TMHENHBIX YpaBHEHUN 13 1 httos://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
! Hosroperne i 0Gobuente 10 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9 0
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8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KsagparHele KOpHH 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. 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. CHUCTEMBI 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 DyHKLUHH. OCHOBHEIC 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 yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoasusie IIpakrudeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
. bubnuorexa [JOK
. 14 1
3 Ypapnenus. CHCTEMEI ypaBHeHHH https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 Hepasericrea 16 L https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
> DyHKuHH 16 L https://m.edso0.ru/7f419d08
bubnmorexa LIOK
6 YucaoBble MOCIEA0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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