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JIOKyMEHT NoJnucaH 3JIeKTPOHHOM MOJIMUCHIO.

HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIA€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa 00eCeunBaeT U3yUCHHE APYTUX AUCLUUIUINH, KaK €CTeCTBEHHO-
HAy4HOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO s
IpOIOJDKeHNs 00pa30BaHMs U B TIOBCEAHEBHOM »ku3HU. Pa3Butne y o0ydaromuxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKux
abcTpakiuii, cnocobe OTpakeHUs MaTEeMaTUIECKOM HAYKOM SBIICHUH U MPOILIECCOB
B IPHpOJIE W OOIIECTBE, POJIM MATEeMAaTHYECKOTO MOJIECIMPOBAHUS B HAYYHOM
MIO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
U Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNTaluyd B COBPEMEHHOM LU(POBOM
oOmectBe. N3yuenue anreOpsl obOecnieunBaeT pa3BUTUE YMEHUS HaAOIIOAATh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dopmynupoBath yrBepxkAcHUs. OCBOEHUE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YYarolUXCcs: OHH HCIOJB3YIOT JEAYKTUBHBIE |
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKpEeTH3aIiio, abcTparnpoBanue u
anajmoruto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIN  O0BEM
CaMOCTOSITENIbHOM ~ J1€ATEIbHOCTH OOYYaIoLIUXCsl, TO03TOMY CAMOCTOSTEIbHOE
pellIeHre 3a1a4 SBJSETCS peann3alueil JesiTeIbHOCTHOTO MPUHIUIIA O0yYeHUsI.

B crpykType mnporpammsl yueOHOTro Kypca «AnreOpa» s OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEpPKaTENbHO-METOINYECKUE
auHUH: «Yucnaa v BBIYUCICHUN), «ANTreOpandecKue BRIPAKCHUSD, «YpaBHEHUS H
HepaBeHCTBay, «DyHkumuy. Kaxmas w3 3TUX coAepKaTebHO-METOAMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHHsI Kypca, B3aUMOJEHCTBYS C
ApyTMMU €ro JuHUAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4arouiumcs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3W ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTUKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3ieliax
MaTeMaTUYeCKOro 00pa3oBaHUsl U CIIOCOOCTBYIONINE OBIAJCHUIO O0YYaIOIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMarudeckoro si3blka. Conep)karenbHOW |
CTPYKTYPHOM OCOOECHHOCTBIO y4eOHOro Kypca «Aniredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHHM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOW JJIA
JaJIbHEHIIer0 U3y4eHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXcCs
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS alITOPUTMAMH, A
TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEIHEBHON
KU3HU. Pa3BuTHE MOHATHA O YHMCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUA
CBSI3aHO C PAaLMOHAIBHBIMU M UPPALMOHAIBHBIMH YMCIaMH, (pOopMHpOBaHHEM
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MIPEACTABICHU O JEWCTBUTEIIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHHS YHUCIOBOU
JMHUH OTHECEHO K CpellHeMY 001eMy 00pa30BaHUIO.

Conepxanue IByX anreOpandeckux JMHUN — « AreOpandeckue BhIpaKeHUsD)
U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMIO Y OOYyUAIOIINXCS
MaTeMaTHYECKOTO ammapara, HEoOXOJUMOTO HJisi PEIIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB M TPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO OOIIero o0pa3oBaHWs YYEOHBIM MaTepHal TPYHIHPYETCS BOKPYT
paloHaIbHBIX BBIpKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTUKU KaK
A3bIKa IS TIOCTPOEHHUS MaTEeMaTHUYECKHX MOJIeIe, OMHCAaHMs TMPOIECCOB U
ABJICHUN peanbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOISAT TaKke
JalbHENIee pa3BUTUE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAWMOIO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHUE HAaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPUECTBY.

Copepxanue (pyHKIMOHATBHO-Tpa(UUECKON JIMHUN HALEJICHO Ha MOIY4YeHHE
oOy4aroluMuUCs 3HaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENU
JUTS OTIMCAHUS M UCCIETOBAHUS Pa3HOOOpa3HBIX MPOIECCOB U SIBICHUN B MPUPOC
n obmiectBe. M3yueHune Mmarepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHHUSI UCTIOJIb30BaTh Pa3InYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKUE, TIpauyeckue, BHOCUT BKJIaJ B (HOpMHpOBaHHE
NpPEICTaBICHUN O POJIM MAaTEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMy IlaHy B /-9 Kiaccax wu3ydaeTcss Y4eOHBIH Kypc
«Anredpa», KOTOPBIH BKIIOYACT CJEAYIONINE OCHOBHBIE pa3eNbl COICPIKAHUS:
«Yucna W BBIUKCICHUS», «Adredpanyeckue BbIPAXKEHUsS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKITUI.

Ha u3ydenne yuebHOrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Hezaemo), B 8 kimacce — 102 gaca (3 vaca B Hexnenmo), B 9
kiacce — 102 ygaca (3 yaca B HEZEIO).
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COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucia 1 BHIYMCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OJHOU (hopmbl 3amucu
npobet k apyrou. [loHATHe panMOHATBPHOTO YHCHA, 3aluCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE  pAlMOHAIBHBIX uucel. ApudmeTnueckue JEUCTBHUS C
palMOHAIBHBIMUA YMCIIaMU. Pellienne 3aia4 U3 peaJibHOW NMPaKTUKWA HAa 4acTH, Ha
Ipoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeaeieHue, MpeoOpa3oBaHue
BBIP)KEHHUI HA OCHOBE OIPEAEIICHHUS], 3aUCh 0OJbIIMX YKceln. [IponenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Ja4d Ha
IIPOLICHTBI, PELICHNE 3a1a4 U3 PEAIbHOU IIPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHHE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEI.

PeanbHbie  3aBUCMMOCTH, B TOM  4YuCJle TMpsMas U oOparHas
[IPONIOPLIUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

[IepeMeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEHHOU. JlonmycTumbie
3Ha4YEeHUs NepeMEHHBIX. [IpencraBnenne 3aBUCUMOCTH MEXKY BEJIMYMHAMU B BUJIE
dopmynbsl. Beruucnenus no popmynam. [IpeodpasoBanue OYKBEHHBIX BbIpAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPDOXKEHHS, TNpaBWiIa MpPeoOpa3oBaHUsI CyMM U
IPOU3BE/ICHUH, ITpaBUJIa PACKPHITHSI CKOOOK U MPUBEACHUS ITO00HBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHbl. CteneHb MHOTOWIeHA. CloKeHUe, BHIYUTAHUE,
YMHOXEHHUE MHOTOWIEHOB. MDOpMyJbl COKPAIIEHHOTO YMHOXEHHs: KBajpar
CyMMBbl M KBagpaT pa3zHocth. Popmylia pa3sHOCTH KBaApaToB. PasnoxkeHwue
MHOT'OYJIEHOB Ha MHOKHUTEIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWsI, MpaBWia TpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHHUM.

JIluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CocTaBieHHE YpaBHEHUW IO
YCJIOBHIO 3a7a4uM. PenieHrne TeKCTOBBIX 3a7a4 C MOMOILBIO YPABHEHUI.

JIuneitHOe ypaBHEHUE C IByMs MEpEMEHHBIMU U ero rpadguk. Cucrema aByX
JVHEWHBIX YpPaBHEHMM C JBYMs IE€PEMEHHBIMH. PemeHue cucreM ypaBHEHHU
coco0OM MNOACTAaHOBKHU. IIpuMmepnl pemeHuss TEKCTOBBIX 3aJad C I[OMOUIbIO
CUCTEM YpPaBHEHUMU.

DOyHKIUU
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Koopaunara Touku Ha npsimou. UucinoBsle TpOMeXXyTKU. PaccTosinue mexny
JIBYMs TOYKaMU KOOPAUHATHOM MPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPAUHATHOM mockocTu. [Ipumepsl rpagukoB, 3aaHHBIX GOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBUcUMOcTed. Ilomstue dynkmuu. ['padux
¢bynkuuu. CoiicTBa Gynkuuil. Jluneiinas ¢pynkuus, e€ rpapuk. ['papuk pyHkun
y = |X|. I'padmueckoe peleHre IUHEHHBIX YPaBHEHHMH M CHUCTEM JIMHCHHBIX
YpPaBHEHUM.

8 KJIACC

Yuciia 1 BIYMCICHUSA

KBagpatueiii kopenb u3 uwucia. [loHarhe o0 uppalnvoOHAIBLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPpPALIMOHANIBHBIX uncelsl. CBoiicTBa apuMETHUECKUX
KBaJ[paTHBIX KOPHEH 1 UX MPUMEHEHHE K MPEe0OPA30BAHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCJICHUAM. J[eMICTBUTENIbHBIC YKCIIA.

Crenens ¢ 1e1bIM IOKa3aresieM U €€ cBoiicTBa. CTaHIapTHAS 3alliCh YKCIA.

AJire0OpanvecKue BbIPaKeHUs

KBampaTHbIii  TpEXWieH, pa3loKEHHE KBaApPaTHOTO TPEXWIEHAa  Ha
MHOKUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoOu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHHE, [I€JICHUE alreOpandecKkux ApoOeH.
PanmonanbHbIie BRIpXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, (opmylna KOpHEH KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHU, CBOAAIINXCS K JINHEMHBIM U KBaJIPaTHBIM.
[Ipocreiime qpoOHO-paMOHATBHBIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTalvs YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JIVHEMHBIX YpPaBHEHUW C JABYMsl II€peMEHHbIMHU. [Ipumepsl pemeHus: CUcTeM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a71a4 AJIreOpandecKUM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOIacTh ONpeAeeHUsT W MHOXKECTBO 3HAYCHHIM
dbynkiuu. CriocoOsl 3a1anus GyHKITUH.

I'paduk Qynkuuu. Yrenue cBoiictB (yHKMU 1o e€ rpaduky. [Ipumepsr
rpa@uKoB GYHKIMMA, OTPAKAIOIIUX PEATIbHBIE TIPOLECCHI.
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@DYHKIMY, OIMUCHIBAOIINE TMPSMYI0 W OOpaTHYH MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN U CUCTEM ypaBHEHUH.

9 KUIACC

Yucia 1 BBIYUCTICHUA

PanmonaneHpie 4ncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIE
JecATUYHbIC ApoOoHr. MHOXKECTBO NEMUCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN HPSIMOM.

CpaBHEHHME JICMCTBUTENBHBIX 4YHCEN, apU(METHUYECKHE JEUCTBUSA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpPYXKAIOIIETO MHUPA, JIUTEIBHOCTh IMPOIECCOB B
OKpPY’KaIOIEM MUDE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMPUOIMKeHus. OKpyrieHue
yucen. [[pukuaka n oneHka pe3ynbTaTOB BHIYMCICHUN.

YpaBHeHMs M HEPABEHCTBA

JIuneliHOEe ypaBHEHME. PemieHne ypaBHEHUM, CBOJAIIMXCA K JIMHEHHBIM.

KBampaTHoe ypaBHeHue. Penienue ypaBHEHMM, CBOASIIMXCS K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-palOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPAaBHEHUU C ABYMsI IIEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOH creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHM C IBYMS IIEPEMEHHBIMHU.

Pemienune TekCTOBBIX 3a/1a4 alreOpandecKuM CriocoO0OM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JIMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pelienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HeEpaBeHCTBA.
['padmyeckas WHTEpIpeTalvs HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMs
NIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapabona, koopAuMHATHI
BEPIIMHBI 1TapaboJIbl, OCh CAMMETPHUH MapadoJIb.

Ipaduxu Gyrkmumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = || n ux
CBONCTBA.

YucaoBbie MOCIeI0BATEILHOCTH M IPOTrPeCCHH
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[ToHnsTre YKCIIOBOM MOCIAEAOBATEILHOCTU. 3aJaHUE IOCJIEeI0BATEIILHOCTH
peKyppeHTHOH hopMyIoi u ¢popMysioli N-To YieHa.

Apudmernueckass u reoMmeTrpuyeckas mporpeccuu. Popmysisl N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpeCcCHii, CyMMBI MIEPBBIX N YJICHOB.

N3obpaxkeHne uaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IMPOTrpecCHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHMAIBHBIM POCT.
CI10HBIE TPOLIEHTHI.
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IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) naTpuoTHYeCKOE BOCIINTAHNE:

IIPOSIBJICHUEM HWHTEpeca K MNPOLIIOMY M  HACTOAIIEMY POCCHMCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHKEHUSM  POCCUUCKHUX
MAaTeMaTUKOB M POCCHUMCKOW MATEMAaTUYECKOW IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHUH B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEH rpaskJaHMHA U Peaiu3allii €ro
MpaB, NPEACTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHUA
Pa3IMYHBIX CTPYKTYP, SABJIECHUN, NPOUEAYP TPa)XIAaHCKOro oOIlIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C IPAaKTUYECKHUM NPUMEHEHUEM JOCTHKEHUH HAYKH, OCO3HAaHHEM BaXHOCTH
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3ahad
MaTeMaTUYeCKOW HaMpaBiICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTeMaTHYECKOro
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH KU3HU ISl YCHEIIHOM npodecCruoHanbHOM
JESITeIbHOCT M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBHUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOILMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHUM, pacCyX ACHHH, YMEHHUIO BUJAETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalMell B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAayKH Kak cgepbl YelIOoBEeYeCKOu
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHAEM SI3BIKOM MAaTEMAaTUKH M MAaTEMaTU4ECKOW KYJIBTYPOW KaK CpeICTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MNPOCTEHIIMMHU HABbIKAMH HCCIIEN0BATEIbCKOM
NEeATENbHOCTH;
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6) ¢u3uueckoe BocnuTaHue, (PopMHPOBAHHE KYJBTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO NPHUMEHATh MAaTEMAaTHYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs, BENEHUS  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATUH M OTHbIXa, peryisipHas (¢uznueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKAa peQIeKCHH, MPHU3HAHHEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IIpaBa IPYyroro 4YeJI0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTAallell Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUW ISl pelleHus 3a1a4
B O00JAaCTHM COXPAaHHOCTH OKPYKAIOIIEH Cpejabl, IJIaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOXXHBIX TMOCIEIACTBUN ISl OKPYXKAIOUIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTeH UX PELCHUS;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHSIM COIUATBHOW W MPHPOIAHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA APYIHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUM, B TOM YHCIE
(bopMyIMpOBaTHh UAEH, TOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJIECHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHus U JeHCTBUA, (OPMYIUPOBATH W OLIEHUBATh PUCKH U
HOCNeACTBUS, (POPMUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIEC YUeOHbIC 1eliCTBUSA

ba3zoBble j1ornyeckue qeicTBus:

¢ BBISIBJIATh M XapaKTEPHU30BaTh CYIICCTBECHHBIC NMPH3HAKH MaTEMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXKIYy MOHATHSAMHU, (OpMyIHpOBaAThH
OmpeneicHUs]  IMMOHATHW, YCTAHABIMBATh CYIICCTBEHHBIA  IPU3HAK
Kiaccu(pukanyu, OCHOBAaHMS Il OOOOIIEHUS W CPAaBHEHWSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

¢ BOCIIPUHUMATh,  (POpMYIHpOBaTH W  MPEOOpPa3OBBIBATh  CYXKICHHUS:
yTBEpAUTENbHbIE W OTpUIIATEIbHBIC, €IUHUYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;
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*BBISIBJISITh ~ MAaTeMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3HU U
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npenjiaraTb ~ KpUTEPUU IS BBISBJICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPECUHH;

e IENIaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX H
VHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;

e pa30upaTh MOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHUH (MPSMBbIE U OT
MIPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOXKHBIE JI0KAa3aTEIbCTBA
MaTeMaTU4YeCcKux (aKkTOB, BBICTpAWBAaTh AaAPryMEHTAlIUIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crnocod pemeHus ydeOHOM 3anadu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIIEHUs, BBHIOMpATh Hauboiee MOAXOMAIIMI ¢ Y4ETOM
CaMOCTOSTENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1eHCTBUSA:

* ICIIOJIb30BaTh BOIIPOCHI KaK MCCIEN0BATEIbCKUI WHCTPYMEHT ITO3HAHUS,
(opMynMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TMIIOTE3Y, apIYMEHTHPOBATh CBOIO MTO3ULINI0, MHEHUE;

¢ IPOBOJANTH IO CAMOCTOSITEJIBHO COCTABJIICHHOMY IUIAHY HECIJIOXKHBIN
HKCIIEPUMEHT,  HEOOJbIIOE  MCCIEJOBAHHE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOTO OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKTy COO0M;

e CAMOCTOSITEIILHO (OPMYIHPOBATH O0OOIEHNS W BBIBOJBI TIO pe3yjbTaTam
MPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

 IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE NIPOLIECCa, a TaKKe BBIIBUIATh
IPEAIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmeii:

¢ BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpPMAIUHU, JTaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

e BBIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUAOB U (JOPM MpE/ICTaBICHMUS;

«BpIOUpaTh (opMy mpenacTaBieHUs WHPOPMAMA W  HILTIOCTPUPOBATH
peliaemMble 3a/ladyd CXeMaMH, JIuarpaMMaMH, WHOW rpadukod U uX
KOMOMHAIIUSIMU;

¢ OLICHUBATh HAA&KHOCTh MH(OpPMALMU TIO KPUTEPHUSAM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHHKaTHBHBIE YHHBeEpPCAIbHbIE yUeOHbIE 1eiiCTBUS:
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e BOCIIPUHUMATHh ¥ (POPMYJIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH
U IeJsIMH OOILEHHUS, SICHO, TOYHO, T'PAaMOTHO BBIPaKaTh CBOIO TOYKY
3pEHUSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOAY
peleHus 3a1a4i, KOMMEHTUPOBATh MTOTYYEHHBINA PE3YJIbTAT;

*B XO7Ie 00CYXJCHMsS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMBbl,
po0JieMbl, peliaeMon 3a/1auu, BbICKa3bIBaTh UJICH, HAIIEJICHHBIE HAa TTIOUCK
pELICHHUsI, COMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMHU JPYTUX
YYaCTHHUKOB JHMayora, OOHapy>KMBaTh pa3iMude U CXOJACTBO MO3UIUH, B
KOpPPEKTHOU popme popMyTMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS;

e IPE/ICTABIIATh PE3YJIbTAThHI PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIIEIOBaHMUS,
MPOEKTA, CaMOCTOSTENIbHO BBIOUpPATh (POpMAT BBICTYIUICHHS C Y4ETOM
3a/1a4y Ipe3eHTaluu U 0COOEHHOCTEN ayAUTOPUH;

e IOHUMATh W MCIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U MHAUBUIYATHHOMN
paboThI IPU PEIICHUH YYeOHBIX MaTEMAaTUYECKUX 3a]1aY;

e IPUHUMAThH 11€JIb COBMECTHOM JAESATEILHOCTH, IJIAHUPOBATh OPTaHU3ALUI0
COBMECTHOM paboThl, pacnpenensiTb BUIBI paldOT, J0TOBApUBATHCS,
o0CyX1aTh POLIECC U PE3yNbTaT pabOThl, 0000IIaTh MHEHHUS HECKOIBKUX
JIIOJICH;

e y4acCTBOBaTh B TpYNNoBbIX (opmax paboTel (oOCyxIeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYpMbl U JPYTW€), BBIMIOJHATH CBOK YacTh
paboThl U KOOPJIMHUPOBATH CBOU JIEUCTBUS C IPYTUMH WICHAMU KOMaH/bI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CAMOCTOSITEJILHO COCTaBJISITh IUIAH, aJTOPUTM pELICHUs 3ahaud (WIH €ro
4acTh), BBIOUpATh CIOCOO pPEIICHUS ¢ y4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh H KOPPEKTUPOBATh
BapUaHThI pelIeHUH ¢ Y4ETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTE/LJIEKT:

e BJIAJICTh CITIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca u pe3yibTaTa
pelieHrss MaTeMaTUIeCKOM 3a/1auu;

e IPEABUIETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aa4H,
BHOCUTH KOPPEKTHBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJIEHHBIX OMUOOK, BHISIBIIEHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACSITEILHOCTU MOCTABICHHOW e U
YCIIOBUSM, OOBSICHATH MPUYUHBI JTOCTHUKEHUS WM HEAOCTHUIXKEHUS LIENH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATBI
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K xoHiy oOydenuss B 7 KJjacce OOYYaIONIMICA TMOJYYHUT CIEAYIOIINE
MPEMETHBIC PE3YIbTATHI:

Yuciia 1 BbIYMCITCHUS

BrImonHsATh, coyeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuPMETHUECKUC
JNEUCTBUS C pPallMOHATBLHBIMU YUCTIAMU.

Haxonuth 3Ha4YeHUS YWCIOBBIX BBIPAKCHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CIocOObl U MPUEMBI BHIYMCIICHUS] 3HAYEHUN APOOHBIX BBIPAXKECHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JCCATUUYHBIC JPOOH.

[lepexoauTh OoT oAHOW (DOpPMBI 3amucCH YKcell K Apyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U yNOPAIOYMBATH PALIMOHAJIBHBIC YNCIIA.

OKpyrJIsTh yncia.

BhINOMHATE TPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCIECHUMN, OLICHKY 3HAUEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATH AEHCTBHS CO CTENEHAMH C HATypaJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsTH TPU3HAKK  JACIMMOCTH, PA3JIOKEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

Pemiats mpakTHKO-OpPUEHTHUPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEIUYHMH, MPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 ¢ Y4ETOM OTPAaHMYECHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUsI

Ncnonb3oBath anredbpanyeckyr0 TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTh
e€ B mpoliecce OCBOEHUsI yueOHOTo MaTepuania.

HaxonuTh 3HaueHusi OYKBEHHBIX BBIPQXKEHUM TPH 3aJaHHBIX 3HAYEHUIX
MIePEMEHHBIX.

BreimonasaTe  mpeoOpa3oBaHMs  1EOTO  BBIPAXKEHUS B~ MHOTOWICH
MPUBEJICHUEM TTOJ00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BeInmonHAT, yMHOXEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOrOWIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECCHHUSI 3a CKOOKM OOIIEro MHOXHUTENs, TPYHNIUPOBKH  CJaracMbIX,
npuMeHeHus: (PopMyJT COKpaEHHOTO YMHOXKEHUSI.

[IpumensaTs mpeoOpa3oBaHUs MHOTOUWICHOB /Ui PEIICHUST Pa3UYHBIX 3a/1a4
Y3 MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpPaJbHBIMU ITOKA3aTEISAMH IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHMs U HEPaBEHCTBA
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Pemare nMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, IIPUMEHsS IIPaBUIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBusercs
JIM YHCIJIO KOPHEM YPAaBHECHMS.

[TpumensTh rpaduvecKkre METO bl IPU PEIICHUH JTMHEWHBIX YPaBHEHUNA U X
CUCTEM.

[lonGupats mpuMepsl Map YHUCEN, SIBISIIOIIMXCS PpEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TIIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C
JABYMsI NEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemars cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
qucie rpauYecKu.

CocraBisaTe M pemarh JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEHWHBIX
YPaBHEHUMM IO YCJIOBUIO 33Ja4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H I10Jy4EHHBIN pe3yJIbTar.

DOYyHKIUU

N300paxxaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IAHHBIM
KOOpAMHATAaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIICHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpandeckoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH [0 33JaHHBIM KOOpAMHATaM,
CTpOUTh Ipaduiky TMHENHBIX QyHKUIUNA. CTpouTh rpaduk QyHKIUU Y = [X|.

OnuceiBaTh € TOMOUIBI0 (DYHKIMII HM3BECTHBIE 3aBHCHUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJMWYECTBO, CTOMMOCTS,
MIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM padOTHI.

Haxonuthb 3HaueHue (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocod MpeACTaBiICHUS U aHaiu3a WH(OpMmaIuwu,
M3BJIEKATh U UHTEPIPETUPOBATh MH(OPMAIUIO U3 TPaMKOB pEeAbHBIX MPOLECCOB
Y 3aBUCUMOCTEH.

K konuy oOyueHus B 8 Kjacce oOyd4aromuiicsi TMOMYYHUT CIEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucya ¥ BBIYHCTICHUA

Hcnonp30BaTh HavalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIIBHBIX
YyuceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCIECHUH, N300paxaTh 1€WCTBUTEIIbHbBIC
Yyyciia TOYKaMU Ha KOOPJAWHATHOM IPSIMOM.

[IpumeHsATh TOHSATHE apU(PMETHUUECKOrO0 KBAAPATHOIO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, UCHOJb3Yys MPU HEOOXOIMMOCTH KaJbKyJATOP, BBIMIOJIHSITDH
npeoOpa3oBaHus BBIPAKECHUN, COAEPKAIIMX KBAJpaTHbIE KOPHH, HCIONb3YS
CBOMCTBA KOPHEM.



JIOKyMEHT NoJnucaH 3JIeKTPOHHOM MOJIMUCHIO.

Hcnonp3oBath 3amucu OONBIIAX M MaJbIX YUCET C IMOMOIIBIO JACCATUIHBIX
npoOeit u creneneit uncina 10.
AJire0OpanvecKue BbIPaKeHUsl
[IpuMeHATh TMOHATHE CTENEHHM C 1ENbIM IOKa3aTeleM, BBINOJIHATh
npeoOpa3zoBaHus BbIpAXKEHUH, COAEPKAIUX CTETIEHU C LIETBIM IMOKa3aTeseM.
BBITTOMHATE TOXKAECTBEHHBIE MPEOOPa30BaHUS PAMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE IpaBUJI IEUCTBUM HAJl MHOTOWICHAMHU U alreOpandecKuMu ApoOsiMu.
PacknanpiBath KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[TpumeHATh mpeoOpa3oBaHUs BRIPAKEHUHN ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHeiHble, KBaJpaTHbICE YpaBHEHUS U pallMOHAIbHBIC YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.
[IpoBOaUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHHUEM TpadUUecKuX MPeaICcTaBlIeHU (YCTaHABIUBATh, UMEET
U ypaBHEHWE WJIM CHUCTEMa YPaBHEHUU PEIICHUS, €CIH UMEET, TO CKOJBbKO, H
nmpouee).
[TepexoauTs OT ciiOBECHOM (HOPMYIMPOBKH 3a7a4M K €€ anreOpanyeckou
MOJIEId C TIOMOIIBIO COCTABJICHHMSI YPaBHEHUS WM CHUCTEMBI YpaBHEHH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4H MMOJTYyYEHHBIN pe3ybTarT.
[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHCHHUS, OIICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CHCTEMBI, JaBaTh
rpaguUecKyr0 WUIIOCTPAIMI0 MHOXKECTBA PEIIEHUN HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
DOyHKUUHA
[ToruMaTh W WCIONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O3HAYCHUS), OMPENSIATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, OTPEEISITh CBOMCTBA QYHKIIUU 10 €€ TpaduKy.
Ctpouts rpaduku dJeMEHTapHBIX PYHKITUI BUA:
y = k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBHIBaTh CBOWCTBA YHCIIOBOA
bysK1Mu 110 €€ rpaduKy.
K xoniy oOyuenuss B 9 kJiacce OOyYarOIIMICA TMOJYYHUT CIEAYIOIIUE
IPEIMETHBIC PE3yJIbTATHI:
Yucia v BbIYMCTCHUS
CpaBHHMBaTh W YMOPSJOYMBATH PAIMOHAIBHBIC M WPPANMOHAILHBIC YHUCIA.
BrimonsasaTe apudMeTnyeckue ASUCTBUS ¢ PAllMOHATBLHBIMU YHCIIAMH,
coyeras YCTHbIE M THUCbMEHHbIE TMPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalOHATBHBIMUA YUCIIaAMHU.
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Haxonute 3HaueHWss cTeneHeM ¢ LEeNbIMUA MOKAa3aTesIMA W KOPHEW,
BBIYUCIISIT 3HAYEHUS] YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh JIEUCTBUTEIBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yjbTara
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats ynMHEHbIE M KBaApaTHbIE YpPAaBHEHUsS, YpPaBHEHMs, CBOASIIUECS K
HUM, OPOCTEUIIINE TPOOHO-PALIMOHAIIBHBIE YPABHEHUSI.

Pemate cuctembl JIBYX JIMHEHHBIX YpPAaBHECHHH C JABYMsS IEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJIHO YPABHECHHE HE SIBISCTCS JIMHEIHBIM.

Pemiath TeKkCTOBbIE 3aJayu  aJIreOpaudeckuM Croco0OM C  MOMOUIBIO
COCTAaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C JIByMs MEPEMECHHBIMHU.

[IpoBoAMTE MpOCTEMIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauuecKux mpeacTaBieHuil (ycTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUMW PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
nmpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHBIC HEPaBEHCTBA, H300pakaTh
pelliecHuE HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JTMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTh PEIICHUE CHCTEMBI
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3alIUCHIBATh PEIICHUE C TTOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEILICHUH PA3TUYHBIX 3a]1a4.

DOYyHKIUU

Pacno3naBaTh (yHKIIMHM H3YYEHHBIX BHUIOB. [loKa3pIBaTh CXEMAaTHUYECKU

PAacIoIOKEHUE Ha KOOPAMHATHON MJIOCKOCTH TpaduKoB GyHKIUH BUaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HAYCHUN KOA(PPUITMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUH.

Ctpouth M U300pakaTh CXEeMaTUYECKU rpaduKU KBAJAPATUUYHBIX (YHKILIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUHI N0 UX Tpadukam.

Pacnio3naBaThe KBagpaTuyHyto GyHKUIHIO 110 GopMyIie, IPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIMI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

YucsioBble MOCI€10BATETbHOCTH W IPOTPecCuu

Pacnio3naBaTh apu@METHYECKYyI0O M TE€OMETPUYECKYI0 MPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHu.

BoimonHsATe  BbIUMCIACHHS C HCHOJb30BaHHMEM (OpMyn N-ro  4jeHa
apu(pMeTHUYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJIECHOB.

N300paxaTh WIEHbl MOCIENOBATEIPHOCTH TOYKAMU HAa KOOPAMHATHOM
IIJIOCKOCTH.



JIOKyMEHT NoJnucaH 3JIeKTPOHHOM MOJIMUCHIO.

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 3a7a9d U3 peaTbHON JKU3HH (C UCIIOJIb30BAaHUEM KaJbKYJIATOPA, IHUPPOBHIX
TEXHOJIOTUH).



JIOKyMEHT MoJnucaH 3JIeKTPOHHOM HOJIMUCHIO.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrtpoabnbie | Ipakruueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
1 Uucna u BelunciaeHus. PalinoHaibHbIe o5 1 bubnuorexa [JOK
qyucia https://m.edso00.ru/7f415b90
bubnuorexa [JOK
2 Aunred 27 1
FITEOPAITICCRIE BRIPMRCHIA https://m.edso00.ru/7f415b90
bubnuorexa [JOK
3 v 20 1
PABHCHIL 1 HepaBeHctsa https://m.edso00.ru/7f415b90
bubnuorexa [JOK
4 K . D 24 1
OOpHHATEI H rpacpukit. PymHKuH https://m.edso00.ru/7f415b90
bu6nuorexa [IOK
5 IT 6 1
OBTOPCHHE 1 0000IeHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

JIOKyMEHT MoJnucaH 3JIeKTPOHHOM HOJIMUCHIO.

8 KUIIACC
KosaunuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBblie
Ne n/mm P Konrpouabnsie | IIpakruyeckue (oaepp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bubmuorexa [JOK
1 Yucna u Berunciienus. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BerancieHus. CTeneHsb C 1eJIbIM 7 1 bubnuorexa [JOK
[10Ka3areyiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BEIPaXKECHUSI. 5 1 bu6nuoreka [IOK
KBagpartHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BEIpaKECHUSI. 15 1 bu6nuoreka [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
8 O . 5
YHKUHH. OCHOBHBIE HOHATIA https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
9 o U 9
ynKuUH. qucnoBbie GynKumH https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
10 losTopenne i 0bobmenne 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
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JIOKyMEHT MoJnucaH 3JIeKTPOHHOM HOJIMUCHIO.

9 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM undposbie
Ne i/ P Konrpoasbnsie | Ilpakruyeckue (mpp )
MPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThbI
pecypchbl
1 Uucna u BeruucieHus. JleiicTBUTeNbHbIE 9 bubnmoreka [JOK
qyucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnmnoreka [JOK
OJHOM MepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnmnoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bubnuorexa [JOK
4 v .H 16 1
paBHeHMs U HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
5 o 16 1
JHIIHE https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
6 4 15 1
HCHOBBIC HOCTCAOBATEIBHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6nuorexa [IOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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JloxyMeHT noJinucaH 3JIeKTPOHHOU MOIHCHIO.

JOKYMEHT NOANMUCAH 3JEKTPOHHOHU NMOANMUCHIO

MNOJJIMHHOCTDb JOKYMEHTA INOATBEP/K/JIEHA.
O IMPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

NOJANUCH

OO01mmii craryc NoAMUCH:
Cepruduxar:
Baapeaen:

H3nartenn:

Cpok aeiicTBus:

Jlata u Bpems co3ganus JII:

[Tonnuce BepHa
257BOEE4DC317F5A3EEQ065A1CE740A5C
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prim.buh@mail.ru, 251800451516, 04780516669,
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