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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsieTCs OAHUM U3 OIOPHBIX KYpCOB OCHOBHOI'O OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE IPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOr'0, TaK M TyYMaHUTApHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOAMMO st
OPOAOJKEHUSI 00pa30BaHuUs U B MOBCETHEBHOM XKU3HU. Pa3BuTue y oOyvaroumxcs
HAYYHBIX TMPEACTaBICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUS MaTEMaTUYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B NpPUPOJIE€ U OOIIECTBE, POJIM MATEMATHYECKOrO MOJECIMPOBAHHUA B HAyYHOM
NO3HAHUU U B IPAKTUKE CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsi aJjanTallii B COBPEMEHHOM IU(POBOM
obmiectBe. M3ydenme anreOpbl oOecrieduBaeT pa3BUTHE YMEHHUS HAOJIOaTh,
CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepxkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JOTMYECKOT0 MBILIUIEHUS OOYYaloIIMUXCSl: OHU HCHOJb3YIOT JECAyKTUBHBIE U
UHAYKTUBHBIE pACCYXAEHUs, 0000IIEeHHE U KOHKPETU3ALMIO, a0OCTparupoBaHue 1
anajorutro. OOyueHwe  anreOpe  MpeanosjaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITETILHON  JICSATENIBHOCTA OO0YYalOIIUXCs, IOJITOMY CaMOCTOATEIbHOE
peleHue 3aa4 SBISETCs peanu3alei JesTeIbHOCTHOIO IPUHIINIIA 00y YEeHHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «AureOpa» i OCHOBHOIO
oOurero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOUUYECKUE
auHUKM: «Hucna v BBIYUCIHEHUS», «ANTeOpandecKkue BHIPAKECHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkumn». Kaxnad M3 3THUX COAEpKATEIbHO-METOIUYECKHX
JMHUI pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYEHUsl Kypca, B3aUMOIEUCTBYSI C
OPYTUMHU €ro JIHHUSAMU. B xone wu3ydeHuss ydeOHOro Kypca oOOyYaromiumcs
NPUXOJUTCS JIOTUYECKU PACCYXAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B cBsi3M ¢ 3TMM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTABICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTEMaTUYECKOro 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYaIOIIUMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMarndeckoro s3bika. ConepxkaTelbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Auredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Copepxanue auHUM «Yuciaa W BBIYMCICHUS» CIYXKUT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOr0 MBIIUIEHHS], (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIAUMBIX /ISl TOBCEAHEBHOM
KU3HU. Pa3BuTHe MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSA3aHO C PAlMOHAIBHBIMH W UPPALUOHATBHBIMH YHUCIAMHU, (HOPMUPOBAHHEM



MPEJACTABICHUM O JEUCTBUTEIBLHOM 4YHCIIEC. 3aBEPUICHUE OCBOCHHUSI YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMYy 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUN — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIIUXCS
MaTeMaTHYECKOro amnmapara, HEOOXOAMMOTro Il pelleHHs 3aJad4 MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEeMAaTHUKU Kak
SI3bIKa JUISI TIOCTPOEHUS MaTEeMaTHYECKUX MOJIeNiel, OIMMCAaHUs TMPOIECCOB MU
SABJICHUM peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, UM OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeodpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs], CIOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPUECTBY.

Coneprxanre (pyHKIIMOHATBHO-TPa(PUUECKON JIMHAH HAIEIICHO HA TIOyYCHHE
o0y4JaromMMHCs 3HAHUK O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTUYeCKOM MOJEIU
JUTSL OIIMCaHUsl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obOmectBe. M3ydeHue Marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
YMEHHUS UCIOJIb30BATh PA3IMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaaA B (QopMmupoBaHUe
IPEICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH LIUBWJIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypc
«Anredpa», KOTOpPBIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3Jielbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «AnreOpanyeckue BBIPAKCHUS», «YPaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBonutcs 306 acoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kiacce — 102 ygaca (3 yaca B Hepaeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBbYYEHUA
7 KIIACC

Yucua 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSTUYHBIC, TIEPEX0J]l OT OJHON (POpMBI 3anucH
npobeit k apyroi. IloHATHe palMOHaJbHOTO YHCJA, 3aluCh, CpPaBHEHUE,
yIOPSIOYMBAHUE PAIMOHAIBHBIX  4uCeN. ApudMerndeckne JEHCTBUS C
palMoHaIbLHBIMU YuciaMu. Pemienne 3aay U3 peaibHOM MPAKTUKKA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJbHBIM TIIOKa3aTeNeM: OmpeleleHue, Mnpeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OMPEIEIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BUJIEC MPOIEHTOB. TpyU OCHOBHBIC 3a7a4M Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEAIbHON PAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIU
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjie TpsMas ©  oOpaTHas
IPOMOPLUHUOHATIBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbI€, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HAYEHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanne OYKBEHHBIX BBIPAKEHHUI,
TOXXKJIGCTBEHHO paBHBIE BBIPAKCHMS, TMpaBWIa MPeoOpa3oBaHUs CyMM U
POU3BEICHU N, TPaBUJIa PACKPHITUS CKOOOK U MPUBEACHHUS MOJJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowiensl U MHOrowieHbl. CteneHb MHOrousieHa. CI0KeHUe, BBIYUTAHUE,
YMHOXXE€HUE MHOTrOWIEHOB. DOpMyInbl COKpAIEHHOIO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxkeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] 1 HEPABEHCTBA

YpaBHeHHE, KOpPEHb YpaBHEHMS, IpaBujia MPeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JIuHEelHOE ypaBHEHUE C OJHOW IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBieHUE YpPaBHEHHM IO
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ OMOIIbIO YPAaBHEHH.

JluneliHOe ypaBHEHHE C JBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema ABYX
JMHEWHBIX YpaBHEHUI C JAByMs NEPEMEHHbIMU. PelieHue cucrtem ypaBHEHUN
CIIOCOOOM TOACTAaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. HucaoBble mpomMexyTku. Paccrosinue Mexay
IBYMS TOYKAMHU KOOPJAHHATHOMN NPSIMOM.

[IpssmoyronbHasi cucteMa kKoopAauHaT, ocu Ox u Oy. Abcuucca U opJuHATA
TOYKHM Ha KOOPJAMHATHOH 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (POpMYIaMU.
Urenne rpadukoB peanbHbIX 3aBucuMocTeid. Ilonsrtue ¢ynkuuu. [padux
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpadux. ['padux Gyakmm
y = |x|. T'paduueckoe pemreHre THHEHHBIX ypPaBHEHUH W CHUCTEM JIMHCWHBIX
YPaBHEHH.

8 KUIIACC

Yucaa v BBIYMCICHUS

KBampatueiii kopenb u3 umcna. [loHarne 00 uppalMOHAIBLHOM 4YHUCIE.
HecsaTuunble TpUOTMKEHUS UPpAIIMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBaJIPAaTHBIX KOPHEN U X MPUMEHEHUE K IPEOOPA30BAHUIO YUCIOBBIX BBIPAKEHUI
Y BBIYUCIIEHUSAM. [[elicTBUTENbHBIE YUCIIA.

Crenens ¢ 1enpIM nokasareneM u e€ ceorcrBa. CTaHmapTHAs 3alKMCh YUCIIA.

AnreOpandeckue BhIpaKeHUIANre0pandecKue BbIpaskeHust

KBampaTHbiii  TpE€xuieH, pa3ioKEHHE KBAaJApPaTHOrO TPEXWIEHAa Ha
MHOUTENH.

AnreOpaudeckass apoOb. (OCHOBHOE CBOMCTBO aire0pandeckoir apolwu.
CrnoxeHue, BbIYUTAHUE, YMHOXEHHUE, JEJICHUE alreOpandeckux AapoOei.
PanmonanbHbie BhIpaKEHUS M UX MpeoOpa3oBaHHUe.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHHSI M HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUI, CBOISIMXCS K JJUHEMHBIM U KBaJPATHBIM.
[Ipocreiie ApoOHO-paMOHAIBHBIE YPABHEHUS.

I'padmyeckas uHTEpIIpeTalvs YpaBHEHUM ¢ BYMSI IEPEMEHHBIMH U CHUCTEM
JIVMHEWHBIX YpaBHEHUM C JByMs NEpeMEHHbIMU. [Ipumepbl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpanyeckuM CriocoOOM.

HucnoBble HEpABEHCTBA U UX CBOKCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCWIIBHOCTP HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

OyHKIMNPYHKUMH

[Tonsitue @ynknuu. OOnacTh OINpeAeNeHruss W MHOXECTBO 3HAYCHHI
¢ynkuuu. CiocoObl 3aaHus (QYHKIIHIA.

I'padux dbynkumun. Urtenune coiicTB dyHKuuu no e€ rpaduxy. [Ipumeps
rpa@uKoB (QYyHKIHA, OTPa’KAIOIINUX PEATIbHBIE IPOLIECCHI.



OyHKIMKM, OINHUCHIBAIONIME TIPAMYIO M OOpaTHYI MPONOPIHMOHAJIbHBIC
3aBucHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pElLIEHUE YPAaBHEHUN U CUCTEM YPABHECHU.

9 KJIACC

Yucia 1 BBIYMCICHUSA

PannonanbHble 4mclia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JecsITUYHbIE 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEI, IEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEYHbIE JeCATUYHbIE IpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEUCTBUTENBHBIX YACET U KOOPAUHATHON NPSIMOM.

CpaBHeHHE [JIEWCTBUTENBHBIX YHCEN, apupMETHYeCKue JEHUCTBUA C
JNENCTBUTEIBLHBIMU YUCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpnOnmxE€HHOE 3HaUEHUE BEMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3ybTaToB BEIYUCICHUMN.

YpaBHeHHUs] 1 HEPABEHCTBA

JIunentnoe ypaBHeHue. PenieHne ypaBHeHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K KBaApaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHUe ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemienue cuctem nByx
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PenieHne cucTeM JByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETALAs CUCTEMBI YPABHEHUN C IBYMs [ICPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNredOpandeckum CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEHHBIX HEPAaBEHCTB C OJHOM INiepeMeHHOU. KBaaparHble HEpaBEHCTBA.
I'padmyeckass uHTEpHpeTalyss HEPaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU

KBagparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. Ilapaboma, kKoopauHATHI
BEPLUMHBI 1apadoJIbl, OCb CAMMETPUU NapadOIIbl.

Ipaduxu Gysxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.



UucnoBble  mociieoBaTeIbHOCTUUHCI0BBIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[ToHsiTHE YHCIIOBOM TOCHEAOBATEIBHOCTU. 3aJlaHUE TOCIEA0BATEILHOCTH
peKyppeHTHOI dhopmyion U popMyIioif n-ro djeHa.

Apudmernueckas U reomerpuueckas mnporpeccuud. dopmynsl n-ro uieHa
apu(PpMETHYECKON 1 TeOMETPUUECKON MPOrpeCcCuil, CYMMbI IEPBBIX 71 YJICHOB.

N3o0pakenne wieHOB apu(METHUECKON M TEOMETPHUYECKOM Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIbHBINA POCT.
CI10:XHBIE TIPOLICHTBI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS  ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapakTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSIBIICHUEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MAaTUKOB M POCCUMCKOW MAaTeMaTU4YECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTUXKEHUM B JIPYTUX HayKaX W MPUKIaJAHBIX cepax;

2) rpaxIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliu ero
opaB, MPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp IPakJIaHCKOro o0iiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO 3TUYECKUX MPOOJIEM, CBI3aHHbBIX
C IPAaKTUYECKHUM IPUMEHEHMEM JOCTHXKEHUHW HAyKH, OCO3HAHMEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIMUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyAoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AakKTHBHOE YYacTHE€ B PpEUICHUM IPAKTUYECKUX 3a/1ad
MAaTEMAaTU4YECKOM HAIIPaBJICHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEHM KM3HM Il yCHEIHOM NpodeccHOHaIbHOM
JESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHAMBUIYaJIbHON TPAaeKTOpUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTMYeCKOe BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aj/lad, pEIICHUH, PacCYyKIEHUH, YMEHHUIO BUJETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

OpUEHTalMell B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UEIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMAaTHUYECKONH HayKu Kak cdepbl ueroBeYecKoi
NEATEIBbHOCTH, JTAloOB €€ pa3sBUTHS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKU U MaT€MaTH4YeCKOW KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM I[IPOCTEUIIMMH HAaBBIKAMH MCCIIEN0BATENBCKON
NEATEIbHOCTH;



6) d¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIYy YU

FOTOBHOCTBIO MPUMEHAThH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
3I0POBbS, BEAEHUS  3J0POBOro  00pa3a  KU3HU  (3IOPOBOE  NUTAHUE,
cOajaHCUPOBAHHBIM pPEXUM 3aHATUM U OTIbIXa, peryispHas ¢uzndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OITMOKY M TAKOr'o JKE MpaBa JPYyroro 4eIOBeKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM ISl pelIeHus 3aaad
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeH Cpebl, IUIAHUPOBAHUS ITOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWMIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U MMyTEeH UX pelieHus;

8) ajanTanus K U3MEHAIIMMCH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBI€ 3HAHMS, HABBIKK M KOMIIETCHIIMN U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbI0O B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIIE
dbopMyIUpoOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUMN KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMbIC peIIeHus U JeHCTBUS, (OPMYJIUPOBATh U OIEHUBATh PHUCKU U
MIOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble j1ornyeckue AefcTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHAMH, (OPMYIUPOBATH
ONpPE/CIICHUs]  TMOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIA  TMPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHH
MIPOBOJIUMOTO aHAJTN3a;

e BOCIpUHUMATh, (QOPMYTUPOBATH U  TPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIWHWYHBIEC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBSITH ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M WU
npoTtuBopeursi B (akTax, HaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KPUTEPUM  JIJI8  BBIABJICHHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYUHNIA;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHHU 110 aHAJIOTUH;
pa30upaTh I0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMBIC U OT
NPOTUBHOTO), MPOBOAUTH CAMOCTOSITETFHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh aPTyYMCEHTAIIUI0, TPUBOJIMTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pelieHus] y4yeOHOW 3amadu (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHHsA, BBHIOMpaTh Hauboyiee MOAXOASIIIUNA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Ba3oBble ucciiegoBarejbcKe 1eMCTBUSA:

MCIIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(GbopMynIMpOBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIeEMYy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITENIbHO COCTABICHHOMY IUJIaHY HECJIOXHBIM
DKCIIEPUMEHT,  HEOOJIbIIOE  HMCCIEAOBAHME MO  YCTAaHOBJICHHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOO0M;

CaMOCTOSITEBLHO (POPMYITUPOBATH 00OOIIEHHS] U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUs, MCCIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB M 0000IICHUIA;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, A TAKXKE BBIIBUIATh
IPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMAIUU, JTaHHBIX,
HEOOXOUMBIX JJIsSI PELICHUS 3a]1a4u;

BBHIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
uH(GOpPMAITUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpATh (opMy TMpeAcTaBiIeHHs HWHOOpPMAIMM W WUIIOCTPUPOBATH
pemraeMple 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILUSIMU;

OLICHUBaTh HaAEKHOCTh WHGOPMAIMK 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yUHUTEIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBUSA:



BOCIIPHHUMATh | (OPMYJIHpPOBAaTH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH U LIEJIIMH OOIIEHHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS TI0
XOJy peleHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JI¢ 00CYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK1aeMO TEMBI,
poOJIeMBl, perraeMoi 3aj1a4u, BEICKa3bIBaTh UICH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMuue W CXOJICTBO IO3UIIHUHA, B
KOPpEKTHOU popme (hopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pEIIeHHs  3a7a4d,  OKCIEpPUMEHTAa,
UCCJICIOBAaHUs,  TPOEKTa,  CaMOCTOSATEIhHO  BBIOMpaTh  (opmar
BBICTYIIICHUS C YIETOM 3aJ1a4 MPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH,
NOHMMaTh W HUCIOJb30BaTh  MpEUMYIIEeCTBA  KOMAHAHOW  H
WHAMBUIYabHOM pabOThl MpHU pEHIeHUH YYEeOHBIX MaTeMaTHUYEeCKUX
3ajady;

MPUHUMATH 1EJIb COBMECTHON JEATENHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenensarTb BUAbl padoOT, JIOrOBapUBATHCH,
o0CyXIaTh MPOIIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIO/ICH;

y4yacTBOBaTh B TIPYyNHoBBIX (opmax paboTel (0OCykIeHUs, O0OMEH
MHEHUSIMH, MO3TOBbIE€ INTYPMBbI W JIPyTU€), BBIMOJHATH CBOIO YacCThb
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBUS C APYTUMH WICHAMHU KOMAaH]IbI,
OIICHWBATh KA4e€CTBO CBOETO BKJIaJia B OOIMMNA TPOAYKT IO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTaBJISITH IUIAH, AJITOPUTM PEUICHUs 3aAaud (WIu ero
4acTh), BBIOUpATh CIOCOO PEIICHHUS ¢ Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUI C YIETOM HOBOW MH(OPMAITHIH.

CaMOKOHTPOJIb, AMOIHUOHAJIbLHBIN HHTE/JIEKT:

BJIAJE€Th CHOCOOAMM CaMONPOBEPKH, CAMOKOHTpOJs Ipouecca U
pe3yibTara peleHnss MaTeMaTUIeCKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPH PEIICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IIOCTABICHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUUYUHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K koHmy oOydenuss B 7 kJacce OOYYaIOIIMIICS TOMYYUT CIEAYIOIIUE
IpeIMETHbIE PE3YJIbTAThI:

Yuciaa v BbIYMCICHUS

BrimonHsTh, codeTas YCTHbIE M THChbMEHHBIE MPUEMBI, apudmeTrdeckue
JEUCTBUS C pallMOHATIBHBIMU YUCIIAMHU.

HaxonuTte 3HaYeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh pPa3zHOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN TPOOHBIX BBIPAKECHHM, COAEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OoT OnHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YIOPSJOUYNBATH pPallMOHATILHBIE YUCIA.

Okpyraars yuca.

BoITIONHATS TPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCIICHUMN, OIEHKY 3HAYCHHI
YUCJIOBBIX BbIpAXXE€HUW. BBIMOMHATH ACHCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTeIIsIMH.

[IpuMeHsT,  NpU3HAKK  JACIUMOCTH,  pPa3JIO)KEHUE Ha  MHOXHUTEIH
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPLUUOHAILHOCTbIO BEJIUYUH, MPOIEHTAMH, HUHTEPIPETUPOBATH
pe3yabTaThl pelieHusl 3a7a4 ¢ y4€TOM OTrpaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AaredpanvecKkue BbIPaKeHUSI

Hcnons3oBaTh airedOpandeckyr0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHUs yueOHOro MaTepurarna.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKCHHM TPH 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — I1I€JIOT0  BBIpaKEHHUS B MHOTOWICH
PUBEACHUEM TOJJOOHBIX CIIAra€MBbIX, PACKPHITHEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH W MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (hOPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  CIIAaraeMbIX,
npuMeHeHUsT (OPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3a]a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHUs] U HEPABEHCTBA

Pematy nuHEHBIE ypaBHEHUS C OAHOM NEPEMEHHOW, NMPUMEHSS IpaBUIIa
repexoaa OT UCXOAHOI0 YPAaBHEHHUsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBusercs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpadpuyeckre METO bl IPHU PEIICHUU JIMHEWHBIX YPaBHEHUIN U UX
CUCTEM.

[TogOupaTes npuMepsl Tap YUCEN, SBISIONIMXCA PEIICHUEM JIMHEHHOTO
YpaBHEHUSA C ABYMS IEPEMECHHBIMU.

Ctpouth B KOOPAMHATHOW TIUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMHU, TOJB3YACh TIpaUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsl ABYX JIMHEWHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBnsaTh W pemiaTh JIMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPAaBHEHHM 110 YCIOBHMIO 33Ja4d, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4U MTOJTYyYECHHBIA PE3YyJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YMCIIOBBIEC IPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKH IO 33JlaHHBIM KOOpPIAWHATAM,
cTpouTh Tpadukyu THHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINU Y = |X|.

OnuceiBaTh C MOMOIIBK (YHKLIUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, PACCTOSHHME, II€HA, KOJIHMYECTBO, CTOMMOCT,
POU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonute 3HaueHne QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpeACTaBICHUS U aHaIu3a HWH(OpMALUH,
U3BJIEKaTh U UHTEPIIPETUPOBATH MH(GOPMALINIO U3 TPAPHUKOB peaIbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonHiy oOyuenus B 8 kJjacce 0Oy4arOUIUMHCSA TMOMYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYMCICHUSA

Hcnonp30BaTh HayajabHbIE MPEACTABICHUS O MHOXECTBE IEUCTBUTEIBHBIX
YUCEIT JUTsl CPAaBHEHUSI, OKPYTJICHUS U BBIUMCICHUHN, N300paxaTh TEUCTBUTEIIbHBIC
Yyyucia TOYKaMU Ha KOOPAWHATHOU MPSMOM.

[IpumensaTe noHATHE apUPMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJIBb3Yysl MPU HEOOXOAMMOCTH KAJIbKYISTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAXKEHUH, COACPKAIIMX KBaJApPaTHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.



Ncnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
npoOeii u crenenHelt yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpyuMeHSATh, TOHSTHE CTENEHU C IEJIbIM IOKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTENEHHU C LETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPeoOpa30oBaHUs PAMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE TPaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJITeOpandecKUMM IPOOSIMH.

PacknanpiBaTh KBaJipaTHBIN TPEXUIEH HA MHOXUTEIH.

[IpumeHsTH peoOpa3oBaHus BRIPAKCHUM TSI PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMAaTHKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHENHBbIE, KBaJpaTHbIE YpaBHEHUS U pallUOHAJIbHBIC YpaBHEHMS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHUH C ABYMS IIEPEMEHHBIMM.

[IpoBOoaUTH MpoCTENINE UCCIEIOBAHUS YPABHEHU U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABIUBATH, UMEET
JU ypaBHEHUE WM CHUCTEMa YpPaBHEHHUH pEIECHUs, €CIU UMEET, TO CKOJbKO, U
nmpouee).

[Tepexoauts OT cioBecHON (GOPMYIUPOBKM 3aauu K €€ anreOpandeckoin
MOJIEIM C TIOMOIIBI) COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U HMX CUCTEMBI, JAaBaTh
rpadMyecKyr0 HWJUTIOCTPALIMI0O MHOXKECTBA pEIICHUW HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornmaTe ¥ UCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUYEHUS), ONPEACIATh 3HAUCHUE (YHKIUU IO 3HAYCHUIO
aprymeHTa, orpeaenaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKINNA BUIA:

y =k/x, y = x2, y = x3,y = |[x|, y = VX, omuchIBaTh CBOICTBA UHCIIOBOIA
byHKIIMN TI0 €€ TpaduKy.

K xonHiy oOyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBATH U YIOPSJOUYUBATH pAllUOHATIbHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuatre apudmerndeckue ASHCTBUS € PAIlMOHAIBHBIMU  UYHCIIAMH,
couerass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIYUCIEHUS C
UPpALMOHATBHBIMU YUCIAMHU.



HaxomuTe 3HaueHUs CTENEHEW C LENbIMU I[IOKa3aTelsiIMU U KOPHEW,
BBIUNCIIATH 3HAYEHHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCIIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] H HEPABEHCTBA

Pemiate nuHENHBIE U KBaJApaTHbIC YPAaBHEHWs, YPABHEHUS, CBOASALIMECS K
HUM, TIPOCTEHTIIHIE TPOOHO-PAIIMOHATFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPAaBHEHHH C JABYMsSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISICTCS JIMHEHHBIM.

PemaTtes TekcToBBIe 3amauM  anreOpaMvuecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMU.

[IpoBoauTh MpoCTENIINE UCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATb, UMEET
JY ypaBHEHUE WIM CUCTEMA YPAaBHEHUU PEUICHMUs, €CIIM UMEET, TO CKOJBbKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HM300pa’kaTh
pelLICHUEe HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C IOMOILBIO
CHMBOIJIOB.

Pemate  cucTeéMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApAaTHOE HEPABEHCTBO, U300pa)xaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HAa YMCIIOBOU NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKIMM H3y4eHHBIX BHJIOB. [loKa3piBaTh CXEMAaTHYECKU

pacnoyioKeHNe Ha KOOPJAMHATHOM TUIOCKOCTH IpaduKoB (PyHKUMN Buaa: y = kx, y
=kx+b y=kix,y=ax2 +bx +c,y=x3,y= VX, y = |x|, B 3aBUCHMOCTH OT
3HaYeHUH K03 (h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Crpouth W m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBazpaTHUHYy0 (QYHKLUIO 110 (OopMylie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIMI U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUH.

Yuc10Bble MOC/IE0BATEIbHOCTH M IIPOrPeCcCUH

Pacnio3naBaTh apu@METHUECKYI0 U TE€OMETPUYECKYI0 MPOrpPecCHH MpuU
pa3HbIX crioco0ax 3adaHus.

BbINONHATE BBIUMCICHHS C HUCHOJb30BaHUEM (OPMYNI N-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUYECKOM MPOrpecCruid, CyMMBbI TMIEPBBIX N YJICHOB.

N300paxarb uYieHbl IOCJIEOBATEIBHOCTH TOYKAMU Ha KOOPJIMHATHON
IUIOCKOCTH.



Pemate 3agaum, cBSI3aHHBIE C YHMCIOBBIMU IIOCIIEIOBATEILHOCTSIMH, B TOM
YyuCie 3aJa4d U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

Kosan4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3/iesioB H TeM uudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (1upp )
NporpaMMbl Bcero odpa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
1 Yucna v BeiunciieHus. PanimonanbHbie 1 ) bubmuotexa [IOK
quciia https://m.edsoo.ru/7f415b90
bu6nmorexa [IOK
2 Koopaumars! it rpaguich. Qynicuii 1 ! https://m.edsoo.ru/7£41590
bubmuorexa [IOK
4 2
3 AJIreOpaNTIeCKHE BIpDICHHIA ? https://m.edsoo.ru/7£415b90
bubnuorexa [IOK
4 ¥ PaBHEHI H HEpaBeHcTBa 15 ! hitps://m.edso0.ru/7f415b90
but6mmoreka [JOK
> HosToperne 1 00o0werne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 7 0
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