


IHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISeTCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO 00Iero oOpa3oBaHUS: OHa
o0OecnieunBaeT HM3y4yeHUE IPYTUX IUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'yMaHHUTApHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl TPOJOJDKEHHS OOpa3oBaHMS M B IOBCETHEBHOM JKU3HHU.
Pa3Butne y oOydaromuxcsi HayqHbIX IPEICTaBICHUN O IPOUCX0XKIEHUHU U CYITHOCTH alredpandeckux
abcTpakuuid, crocobe OTpaKeHUsT MAaTeMaTHYECKOM HayKoW SIBICHUH W TPOIECCOB B TPUPOAE U
o011ecTBe, POl MaTEMaTHYECKOT0 MOICTUPOBAHNUS B HAYyYHOM [MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(bOopMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB MBIIICHUS, HEOOXOJUMBIX AJIS afanTalid B
coBpeMeHHOM ItudpoBoM obmiecTBe. M3yuenune anredpbl oOecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh,
CpaBHUBaTh, HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOABI, (HOPMYIHPOBATH YTBEPHKIACHHUS.
OcBoeHne Kypca anreOpbl OOecreunBaeT Pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOY4YaIoUUXCs: OHU
UCIOJIb3YIOT JEAYKTUBHBIE W HMHAYKTUBHBIE pacCyXIeHus, o000OIIeHHe U KOHKPETHU3AlHIO,
abctparupoBanue u aHaioruto. OOyueHwe anrebpe mpexanojaraeT 3HAYUTENBHBIH O00BEM
CaMOCTOSITENIbHOM 1eATeIbHOCTH 00YUaIOLIUXCs, IOATOMY CAMOCTOSTEIbHOE PEIICHUE 3aa4 SIBIISIETCS
peanu3anueil 1esTeIbHOCTHOTO MPUHIUIIA 00yUeHUsI.

B ctpykType mporpammbl yaeOHOTO Kypca «Anredpa» Ajis OCHOBHOTO 00IIero oopazoBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJepPKATEIbHO-METOUYECKNE JMHUU: «Yucia W BBIYUCICHUSIY,
«AnreOpanuecKkue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkumm». Kaxmas w3 »THX
COJIEPIKATEIIBEHO-METOJMUECKUX JIMHUK DPa3BUBACTCS Ha MPOTSHKCHWH TPEX JIET HW3y4YCHHs Kypca,
B3aMMOJICHCTBYS C JPYTUMH €ro JMHUSAMUA. B Xxoae wu3ydeHuss y4eOHOTO Kypca OO0yJaromiuMcs
MIPUXOJIUTCS JIOTHIECKH PACCYKIATh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3H € ATHM
B IIporpaMmy yuaeOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IIPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3/iellax MaTeMaTHYeCKOro O0pa3oBaHHsI M CIIOCOOCTBYIOIIME OBIIAIACHUIO
00y4aroIMMHUCS OCHOB YHHBEPCATHHOIO MaTEMaTHYECKOro si3bika. CoaepKaTelbHON U CTPYKTYPHOU
0COOEHHOCTBIO YUeOHOTO Kypca «ANredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanne TUHUM «YucCaa U BBIYMCICHHUS» CIYKUT OCHOBOM MJIA JAJbHEUIIEro W3y4YEHUs
MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS JIOTHYECKOTO MBIIUICHHS, (DOPMUPOBAHHUIO
yMeHI/IH I1IOJIB30BATHCA aJ'IFOpI/ITMaMI/I, a TaKKe HpI/IO6peTeHI/IIO HpaKTI/I‘IeCKI/IX HaBBbIKOB, H€O6XO,Z[I/IMBIX
JUTsl TIOBCETHEBHOM JKM3HH. Pa3BUTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
CBSI3aHO C palMOHAJIBHBIMU M HUPpAlMOHAIBHBIMH YHUCIaMH, (OPMHUPOBAHUEM IPEACTABICHUN O
JNEHCTBUTEIILHOM YHCIIC. 3aBEepIICHUE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K CpeAHEeMy OOIeMmy
00pa30BaHMIO.

Copepxanrie IBYX anreOpandecKux JTUHHUN — «Anredpandeckue BBIPRKCHUs» U «YPaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHHIO y OOYyYaIOIMUXCSA MAaTeMaTHUYeCKOro —armapara,
HE0OXOIUMOTO JJIs PEIICHHS 3a/1a4 MAaTeMATHKH, CMEKHBIX TIPEIMETOB U MMPAKTUKO-OPUECHTUPOBAHHBIX
3amady. Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHUs Y4YeOHBIM MaTepuajg TPYNIUPYETCS BOKPYT
paIMOHANBFHBIX BBIpXKEHUH. Asrebpa IEMOHCTPUPYET 3HAYCHHE MAaTEMAaTUKH Kak sI3bIKa JUIsS
MOCTPOSHHSI MATEMaTHYECKUX MOJIeINICH, OMMCaHMsI IPOIIECCOB U SIBIICHUI peanbHOTO Mupa. B 3amaun
oOy4yeHus anreOpe BXOAAT TakkKe JalbHEHIIee pa3BUTHE AJITOPUTMHUECKOTO  MBIIIJICHHS,
HEOOXOAMMOTO, B YACTHOCTH, JJIsI OCBOCHHS Kypca HH()OPMATHUKH, W OBJAJCHUEC HABBIKAMHU
JEeTyKTUBHBIX paccyxaeHuil. IlpeoOpazoBaHne CHMBOJBHBIX (OPM CIIOCOOCTBYET PpPa3BUTHIO
BOOOpakeHUsI, CTIOCOOHOCTEN K MaTEeMaTHUYE€CKOMY TBOPUECTBY.

Conepxanne (QPyHKIIMOHATHHO-TPAPUISCKON JIMHUKM HAIEJICHO Ha TMOJYyYeHHE OOYJaroIIMMUCS
3HAaHUN O (YHKIMSAX KaK BaKHEUIEH MaTeMaTHYECKONM MOMICNIU IJis ONUCAHMS W HCCIeAOBaHUS
pa3HOOOpa3HbIX MPOLIECCOB U SBJICHUH B mpupozae u odmecTBe. M3ydueHne marepuanga criocoOCTBYeT
pPa3BUTHIO Yy OOYy4alOUIMXCS YMEHMsI MCIIONb30BaTh pPa3jMYHbIC BBIPA3UTENbHBIE CPEACTBA S3bIKA
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MaTEMaTHKH — CJOBECHBIC, CHMBOJUYECKHE, TpaduvecKkue, BHOCUT BKJIaa B (HOpPMHUpPOBAHHE
MIPEJICTAaBICHUM O pOJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIIN3ALNN U KYJIbTYpPHI.

CormacHo yueOHOMY TutaHy B 7-9 Kimaccax u3ydaeTcss y4eOHBIM Kypc «Amredpay», KOTOpPBIH
BKITIOYAET CIIEAYIONINE OCHOBHBIC pa3/ielibl cofepkanust: «Uncna u BeIYHCICHUN», «ANreOpandeckue

BBIPXKEHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKLIUNY.

Ha u3zyuenune yue6HoTO Kypca «Anredbpa» orBogutcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Hezento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 102 vaca (3 yaca B Heflelno).

COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYUCIECHUA



Jpo6u OOBIKHOBEHHBIC W JECATHYHBIC, MEPEXO0Jl OT OAHOW (OPMBI 3amucu ApoOer K IPYrow.
[loHATHE pAaIMOHANBHOTO YHWCIA, 3allUCh, CPABHECHUE, YHOPSJAOYMBAHWE DPAMOHAIBHBIX YHCEIN.
Apudmerndeckue IHCTBHS C pallMOHAIBHBIMU YucliaMu. Perienue 3a1a4 U3 pealbHOM NPaKTUKUA Ha
4acTH, Ha JIpOOH.

CreneHnb ¢ HaTypaJbHBIM ITOKa3aTeJIeM: OIMpeieleHne, Mpeodpa3oBaHre BbIpAaKEHU Ha OCHOBE
OIpeJIeJIeHus], 3aUCh 00NbIINX uncel. [IporeHTsl, 3anuch NPOLEHTOB B BUAE APoOU U IpoOH B BHUJE
MpoLEeHTOB. Tpy OCHOBHBIE 334U Ha MPOLIEHTHI, PEIICHUE 3a]a4 U3 peaIbHOM MPAKTUKH.

[TpuMeHeHe NPU3HAKOB IETMMOCTH, Pa3I0KEHUE HA MHOKHUTEIN HaTyPaJIbHbIX YHCEIL.
PeasibHbIEe 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHask MPONOPLUOHATIBHOCTH.
Auredpanyeckue BbIPasKeHUs!

IlepemeHHBIE, 4YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOU. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpeacraBiaeHne 3aBUCMMOCTH MEXJly BEIMUYMHAMM B BUJE (opMyiibl. Berancnenus no
dopmynam. [IpeobpazoBanne OYKBEHHBIX BBIPa)KEHUH, TOXKJIECTBEHHO paBHBIC BBIPAXKEHUS, MPaBUIIA
npeoOpa3oBaHusl CyMM M IPOU3BEJCHMUN, IPaBUIA PACKPHITHA CKOOOK M INpPHUBENEHHS MOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

Opnowrensl u MHOrowieHsl. CreneHb MHOrowieHa. Cio)keHue, BBIYMTAHUE, YMHOMKEHHUE
MHOrou1eHOB. DOpMyIIbI COKPAILIEHHOIO YMHOXKEHU: KBapaT CyMMBI U KBajapar pasHoctu. Gopmyna
pa3HOCTH KBaJpaToB. Pasnoxxenne MHOT'O4YJICHOB
Ha MHOXUTEIIH.

YpaBHeHUsS M HEPaABEHCTBA

VpaBHEHHE, KOpPEHb YypaBHEHHs, IpaBHja IpeoOpa3oBaHUS YPaBHEHMS, PaBHOCUIBHOCTb
YPaBHEHHUH.

JIuHeliHOe ypaBHEHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEW JMHEHHOIO YPaBHEHHs, PEIICHUE
JIMHENHBIX ypaBHEHHU. CocTaBJIe€HUE YpAaBHEHHH IO YCIOBHUIO 3ajauyu. PenieHne TEKCTOBBIX 3ajay C
[IOMOILBIO YPABHEHU.

JluneliHoe ypaBHEHHE C ABYMs NEpeMEHHBIMH M ero rpaduk. Cucrema JBYX JHMHEHHBIX
yYpaBHEHUM C IBYMs TIepeMeHHBIMU. Pellienne cucteM ypaBHEHHH CIocoOOM MoIcTaHOBKU. [IpumMepsr
peHICHUA TCKCTOBBIX 3a1a4 C MIOMOIIbIO CUCTCM ypaBHeHHﬁ.

DyHKUNH

Koopaunara touku Ha npsimoil. UucnoBble MpoMeXyTKU. PaccTosiHue MexXay ABYyMSI TOUKAMH
KOOPAMHATHOU IIPSIMOM.

[IpsamoyronbpHas cucrema KoopauHaT, ocu Ox u Oy. AOcmucca M OpJMHATA TOYKH Ha
KOOpAMHATHOH mitockocTH. [IpumMeps! rpadukos, 3agaHHbIX (popMmynamu. YTeHue rpa)ukoB peanbHbIX
3apucumocteil. [lonstue ¢pynkumu. ['paduk dynxmuu. CpoiictBa Qpynkuuil. Jluneinas ¢ynkums, eé
rpaduk. I'padux Gpynkuun y = [x|. ['padudeckoe perieHne TMHEHHBIX ypaBHEHUN U CHCTEM JIMHEHHBIX
YpaBHEHU.
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Yuciaa 1 BbIYUCIECHUA

KBanparnslit kopeHb u3 uncna. [lonstue 06 uppanroHanbHOM yucie. JlecaTuaHbIe TPpUOIKEeHUs
UppalMoHaNbHbIX uncen. CBoHCTBa apu(METHYECKHX KBaJPAaTHBIX KOPHEH M WX NPUMEHEHHUE K
peoOpa30BaHMIO YMCIIOBBIX BRIPAKEHUN U BEIYHCICHUSM. [[elicTBUTENbHBIE YHCIIa.

CreneHb C 1enbIM MoKaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIIA.

AsiredOpanyeckue BbIpasKeHH st

KBanpathslii TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIeHAa Ha MHOKUTEIH.

Anrebpanueckas 1pods. OCHOBHOE CBOWCTBO anredOpandeckoil npodu. CrnoxkeHue, BEIYUTAHHUE,
YMHOJEHHE, JieJIeHne anredpandeckux Apodeid. ParmonansHble BRIpaKeHNs U UX IpeoOpa3oBaHueE.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHenue, popMyiia kopHel KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUM, CBOJSIIMXCA K JHWHEHHBIM W KBaapaTHbIM. Ilpocrteifmme apoOHO-pariioHaIbHBIC
ypaBHEHUSI.

I'padmueckass uHTEpHpeTanusi ypaBHEHUW C JABYMs TEPEMEHHBIMU K CHUCTEM JIMHEWHBIX
YpaBHEHUU C JIByMsI NIepeMEHHBIMU. [IpuMepbl perieHrss CUCTEM HEJIMHEHHBIX YpaBHEHUM C ABYMS
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

UucnoBble HEpAaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OAHON nepeMeHHOW. PaBHOCHUIBHOCTB
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ 0IHOM nepeMeHHONW. CHCTeMBbl IMHEHHBIX HEPABEHCTB C OJJHOM
MePEMEHHOM.

DOYyHKIUH

[Tonstue pynakmuu. OOIaCTh ONPEACICHHS K MHOXKECTBO 3HaUeHUH (yHKIIMHA. CIIocoObI 3a1aHus
GbyHKIMIH.

I'padpux pynxmum. Urenue cBoiicTB ¢yHkimu no e€ rpaduxy. [Ipumeps! rpaduxoB QpyHKIuii,
OTpaXKaIOIINX peabHbIC MPOLIECCHI.

@OyHKIUH, ONHCHIBAIOIINE TPIMYIO U 00PAaTHYIO MPONOPIMOHATBHBIEC 3aBUCUMOCTH, UX IPa(UKH.
Oynkun y = x2, y = x3, y = X, y=|x|. Tpadutdeckoe pemenne ypaBHEHHH 1 CHCTEM YpaBHEHHIL.
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PanmonansHbIe uncia, UppalMoOHaIbHbIC YUCIIA, KOHEYHBIC M OECKOHEUHBIC ACCITUYHBIC TPOOH.
MHOXECTBO JTEUCTBUTENBHBIX YUCEIN, EHCTBUTEIbHBIC YMCIIa KaK 0CCKOHEUHBIE JACCATUYHBIC TPOOH.
BBaI/IMHO OJHO3HAYHOC COOTBCTCTBUC MG)KI[y MHO>KCCTBOM l[GfICTBHTeJIBHBIX YHUCCITI U KOOp,Z[I/IHaTHOI\/'I
MPSMOM.

CpaBHEHME IEUCTBUTEIBHBIX YHCEIl, apu(PMETHUECKHUE IEHCTBHS C IEHCTBUTEIIBHBIMUA YUCTAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UIUTEILHOCTD MIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnmxEHHOE 3HAUEHNE BEIMYUHBI, TOYHOCTH Npuommkenus. Oxpyriaenue yucen. [pukunka u
OLIEHKA Pe3yJIbTaTOB BHIYUCICHUH.

YpaBHeHHsI M HEPABEHCTBA

Jluneitnoe ypaBHeHue. Penienve ypaBHEHUM, CBOIAIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHnue. PemieHue ypaBHEHME, CBOASIIMXCSA K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpuMepbl pelieHuss ypaBHEHMH TpeThed W YETBEPTOM CTENEHEH pa3jloKeHHUEeM Ha

MHOXHUTCIIHN.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUH. PerieHue TEKCTOBBIX 3agad aireOpandecKum
METOJIOM.

VYpaBHeHHE ¢ IByMs IMEPEMEHHBIMU U ero rpaduk. Pemenune cuctemM AByX JUHEWHBIX ypaBHEHUM
C IByMs IIEpEMEHHBIMU. PelieHue cucreM ByX ypaBHEHUMH, OJJHO U3 KOTOPBIX JMHEWHOE, a Ipyroe —
BTOpOI1 crenenu. ['paduueckas nHTEpIpeTas CHCTEMbl YPaBHEHHM ¢ ABYMS [TE€PEMEHHBIMHU.

Pemenne TekCTOBBIX 33714 aNTreOpandecKuM CIIOCOOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

PeleHne nTuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM. Penenue cucTeM JIMHEMHBIX HEPAaBEHCTB
¢ onHoM nepemenHol. KBanpaTHeie HepaBeHCTBA. [ padudeckas nHTepIpeTaIis HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DyHKUNH

KBagparnunas ¢ynkius, e€ rpaduk u cBorictpa. [lapabosna, koopaArHATEI BEPITUHBI TapadOJIbI,
0Chb CUMMETpPHUU TTapaboJIbI.

I'padukn GyHKIMi: y = kx, y = kx + b, y = k/x, y =x3, y=Vx, y = |x| 1 ux cBoiicTBa.
YucsioBbIe MOCTET0BATEIHLHOCTH U MPOTPecCHn

[ToHsiTHe YMCIIOBOM TOCIEAOBATEIBLHOCTU. 3aJaHUE TOCIEIOBATEIBHOCTH PEKYPPEHTHOM
dbopmyoit u GopMyIol n-ro YiIeHa.

Apudmerndeckas U reoMmeTpuueckas nporpeccuu. @opMyIbl #-ro WieHa apu(pMeTHdecKor u
F€OMETPUYECKOUN MPOTrPECCHid, CYMMBbI EPBBIX 71 YICHOB.

N3o0pakeHne YiaeHOB apu(PMETHUYECKOM W TEOMETPHUYECKOM MpOTrpeccuid TOYKaMu Ha
KOOPJMHATHOW MIIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMANBHBIN POCT. CI0KHBIE MPOLICHTHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE  pe3yJbTAaThl OCBOCHUS  IpOrpaMMbel  yd4eOHOro  Kypca  «Amredpay
XapaKTepU3YIOTCS:

1) narpuoTuYeckoe BOCIMTAHHE:



MPOSIBJICHUEM HHTEpeca K MPOIIOMY M HACTOSIIIEMY POCCHHCKONW MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUAM POCCUHUCKUX MATEMAaTUKOB M POCCHUHCKOM MAaTeMaTHYECKOM IIKOJIbI, K
MCTOJIB30BAHUIO ATUX JOCTHXKEHUH B IPYTrUX HayKax M MPHUKIAIHBIX cepax;

2) rpaxaaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUeE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TIpaKAaHWHA M pealu3aldd ero Ipas,
IPEACTaBICHHEM O MaTEMaTHYECKUX OCHOBAaX (DyHKIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoIelyp TPaXXJIaHCKOro oOuiecTBa (HampuUMeEp, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
3TUYECKUX MpPoOIeM, CBA3aHHBIX C MPAKTHYECKUM NPHUMEHEHHEM IOCTIKCHHH HAayKH, OCO3HAaHHEM
BaXHOCTH MOPAJIbHO-3THYECKUX MPUHIUIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIUTAHHE:

YCTaHOBKOW Ha aKTUBHOE YYacTHE B PpEHICHWW NPAKTHYCCKHX 3a7ad MaTeMaTHYeCKOM
HAIMpPaBIEHHOCTH, OCO3HAHUEM BXKHOCTH MaTEMaTHIEeCKOr0 00pa30BaHUs HA MPOTSHKCHUU BCEH JKU3HH
ISl YCTIEITHON MPO(eCCHOHALHOW IEATENIFHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHA, OCO3HAHHBIM
BBIOOPOM U MIOCTPOCHUEM MHIUBHIyaJIbHON TPACKTOPUU 00Pa30BaHUs U )KU3HEHHBIX IIJIAHOB C YUETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K SMOIMOHATBHOMY U 3CTETUYECKOMY BOCIIPHUSATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3aJla4, peleHui, pacCyKJIeHH, yMEHHIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIINeH B 1eATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOIIECTBa, MOHUMAHUEM MATEMAaTUYECKON HAYKH
Kak cdepbl YeloBEUYEeCKOW JeATENbHOCTH, 3TamoB €€ pa3BUTHUS M 3HAYUMOCTU JUISl Pa3BUTHUS
[MBUJIN3AIIMU, OBJIAJICHUEM SI3BIKOM MATEMATHKU M MATEeMAaTHYECKOH KYIbTYpOH Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJCHUEM ITPOCTEHIIIMMH HaBBIKAMHU UCCIIE0BATEIbCKOM 1€ATEIbHOCTH;

6) puznyeckoe BocnuTaHUe, (PopMHUPOBAHME KYJIbTYPbI 310POBbS M 3MOIHOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO TPHMEHSTh MaTEeMAaTWYeCKHE 3HAHWS B HHTEPECaX CBOETO 3/I0POBBS, BEICHHS
3I0pOBOTO OOpa3a >KU3HHU (30pOBOE NHTAHHWE, COANAHCUPOBAHHBIM PEXHM 3aHSATHH M OTIbIXA,
perymnsipHas (pu3ndYecKas akTUBHOCTD), COOPMUPOBAHHOCTHIO HaBbIKA peIeKCHH, PU3HAHUEM CBOETO
MpaBa Ha OIMKOKY M TAaKOTO XK€ MpaBa APYroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpI/IeHTaHI/Ieﬁ Ha TMPUMCHCHUC MATCMAaTUUYCCKUX 3HaHUUI IJig pCHICHUA 3aJ1a4d B O6J1aCTI/I
COXPAaHHOCTH Oprmammeﬁ CpCabl, IJIAHUPOBAHUS NMMOCTYIIKOB U OLICHKHU UX BO3MOKHBIX HOCJIG,Z[CTBI/Iﬁ
TS OKPYKAFOIIEH Cpeibl, 0CO3HAHUEM TI00ATFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U IyTeH MX

pelieHus;

8) ajanTanus K M3MEHAIIUMCS YCJI0BUSM CONMATbHOM M IPUPOJIHOM Cpe/bl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOINpPENeIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO e TeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y APYTUX JIOJEH,
MprOOpeTaTh B COBMECTHOM IEATETHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTBITA IPYTHUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4KCiIe POPMYIUPOBATh UIEH, TOHATHS,
TUNoTe3sl 00 OOBEKTaXx U SABJICHHUAX, B TOM 4YHUCJIE pPaHEE HEM3BECTHBIX, OCO3HABaTh JE(PULUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIONINI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U AEUCTBUS, GOPMYITUPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATHBI
Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornuyeckue aelicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA MaTEeMaTHYECKUX OOBEKTOB, IOHSTHIA,
OTHOLICHUHA MEXAY TOHATHAMH, (HOPMYIHUPOBATH ONpPEICNCHHUs MOHATUH, YyCTAaHABIMBATh
CYLIECTBEHHBIH MpH3HAK KiIacCU(UKAlMU, OCHOBAaHUSA [UIsi OOOOUIEHHS M CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAH3a;

BOCIPUHUMATh, POPMYIHPOBATH U MPeoOPa30BBIBATH CYKACHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE,
CAMHUYHBIC, HaCTHBIC U O6H_[I/Ie, YCJIOBHBIC;

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U TMPOTUBOpeuus B (aKkTax, JaHHBIX,
HAOJIOACHUSAX W YTBEPXKICHUSX, MpeajaraTb KPUTEPUHM IS BBIABICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

ACJIaTh BBIBOABI C UCIIOJIL30BAHUECM 3dKOHOB JIOTUKHU, JCAYKTUBHBIX U WMHAYKTHBHbBIX yMOS&KJ’IIO‘-IGHHfI,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUN (IPSAMbIE M OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECITIOKHBIE TOKA3aTeIbCTBA MATEMAaTHUYECKUX (DAKTOB, BEICTpAaUBATh apryMEHTAIUIO,
MPUBOAUTE PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKIACHUS;

BBIOMPATH CIIOCOO perieHus: ydeOHOU 3a1a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BRIOUPATh
HauOoJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ncciie1oBaTe/IbCKHE AeiicCTBUA:

UCIOJIB30BaTh BOMPOCH KaK MCCIEAOBATEIBCKUN WHCTPYMEHT MO3HAHUA, (DOPMYyITUPOBATH BOIPOCHI,
¢bukcupyomue npoTHUBOpEUHEe, MpoOJIeMy, CaMOCTOSATENFHO YCTAaHABIMBATh HMCKOMOE U JaHHOE,
(GOopMHpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO ITO3UITUIO, MHEHHE;

NpoOBOAUTL IO CaAMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY HECJIO0KHBIN 9KCIICPUMCHT, HG6OJ'IBI_HOG
WCCIICZIOBAHKE 110 YCTAaHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00BEeKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy COOOH;

CaMOCTOATEIbHO (OPMYITUPOBATH 00OOIIEHHUS U BBIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO HAOIIOCHUS,
MCCIIEIOBaHMSI, OLIEHUBATh JOCTOBEPHOCTDH MOJIYYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB M 000OIICHHIA;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BHIABUTATh MPEIIOIOKECHHS O €T0 Pa3BUTHU
B HOBBIX YCJIOBUSAX.



PabGora ¢ undopmanmeii:

BBIABJIATHD HEAOCTATOYHOCTH U I/I36I>ITO‘-IHOCTB I/IHq)OpMaI_II/II/I, JaHHBbIX, HGOGXOZ[I/IMBIX AJI1 pCUICHUA
3aJauu;

BBIOMPATh, AaHAIN3UPOBAThH, CUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PA3IMYHBIX BUIOB
1 (hopM IpeICTaBICHHUS;

BbIOMpaTh (GopMy NpeAcTaBiIeHUs HHPOPMALKMU M WIUIIOCTPUPOBATH pEIIaeMble 3a7auyd CXEMaMH,
TuarpaMMaM#, HHOU rpaduKor U UX KOMOMHAIUSIMU;

OLIEHUBATh HAAEKHOCTh HMHPOpPMALIMUM 1O  KPUTEPUSAM, MPEUIOKEHHBIM  YYHUTEIEM MU
cOpPMYITHPOBaHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBHS:

BOCIIPUHUMATH U (POPMYITHPOBATH CYK/IECHHS B COOTBETCTBHHU C YCIOBHAMH U LEISIMHU OOICHHUS, SICHO,
TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHHS
10 XOJy pelIeHus 331a4i, KOMMEHTHPOBATh MOJIyYeHHBII pe3ybTar;

B XOJie OOCYXJCHHS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEeMBbI, peraeMon
3aJauu, BbBICKa3bIBaTh MJCH, HAllEJICHHbIE HAa TOUCK PEIICHUs, COMOCTaBJISATh CBOU CYXICHHS C
CY)KICHUSAMH JPYTUX YYaCTHUKOB IHalora, OOHAPY)KHUBATh pa3lIWYMe W CXOJACTBO IO3MIHNH, B
KOPPEKTHOH Gopme (HopMyTHpPOBATh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

IPEACTAaBIATh PE3YIbTAThI PEIICHNS 33/1a4H, YKCIIEPUMEHTA, HCCIICIOBAHUS, POEKTA, CAMOCTOSTEIEHO
BbIOMpPATh (pOpMaT BEICTYIJICHUS C YUETOM 33]a4 IPE3EHTAIMA U OCOOCHHOCTEN ayAUTOPUH;
MOHUMATh M HMCHOJb30BaTh MPEUMYINECTBA KOMAaHIHOM M WHIMBUAYaTbHOW pabOTHI MpPU PEIICHHH
y4eOHBIX MaTeMaTHUECKUX 3aa4;

NPUHUMATh II€Jb COBMECTHOH JEATEIbHOCTH, IUIAHWPOBATh OPTaHU3AIMI0 COBMECTHOW paloTHl,
pacrpenenats BUIbl pabOT, TOTOBapUBaThCs, OOCYXAaTh MPOIECC U pe3yiabTaT paboThl, 0600maTh
MHEHUS] HECKOJIBKHX JIIO/ICH;

Y4acTBOBATh B TPYNMOBBLIX (popmax paboTsl (00CyxkaeHus, 0OMEH MHEHUSMH, MO3TOBBIE HITYPMBI U
ApYyTHe), BHITOIHATH CBOIO YacTh PabOTHl M KOOPJMHHUPOBATH CBOW JEHCTBUS C APYIMMH UWICHAMH
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIAa B OOIINK MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMH B3aUMOJCHCTBUS.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranuszauus:

CaMOCTOSATENIbHO COCTABJISITh TUIAH, aJTOPUTM pelIeHUs 3a1adyu (WJIM €ro 4acTh), BBIOMpaTh CIOCOO
pelieHrs ¢ y4y€TOM HUMEIOUIMXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBAaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIpOIiecca U pe3ysibTaTa PeIeHNUs: MaTeMaTHYeCKOn
3aJauu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 33/1a4d, BHOCUTh KOPPEKTHUBHI B
JeSTeTbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAIGHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH MOCTABIECHHOW IENH U YCIOBHSIM, OOBACHATH
MPUYUHBI TOCTHKEHUS WU HEJOCTHKEHUS 1IEIH, HAXOIUTh OIIMOKY, 1aBaTh OIICHKY NPHOOPETEHHOMY
OTIBITY.
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NNPEJMETHBIE PE3YJIBTATHI
K koHIty 00y4enus B 7 kjacce 00y4yaromuics MONIyduT CIeAYIOIKe MPeAMETHBIC pe3yIbTaThl
Yuciia 1 BbIYUCICHUSA

BbimonHATh, coueTas yCTHbIE M IHUCbMEHHbIE NPUEMBI, apUpMETHYECKHe ACUCTBUS C
palMOHaIbHBIMU YHUCIIAMU.

HaxomuTh 3Ha4YeHUS YUCIOBBIX BBIPAKCHUM, TPUMEHSTH Pa3HOOOpa3HBIE CIOCOOBI U MPUEMBI
BBIYMCJICHHS 3HAaYE€HUN JPOOHBIX BRIPAKECHHM, COAEPKANTUX OOBIKHOBEHHBIE U IECITHYHBIC APOOH.

[TepexoauTh OT OAHOM (GOPMBI 3aMKMCH YHCEI K APyroi (Mmpeodpa3oBbIBaTh ACCATUIHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOD).

CpaBHHBATh U yNOPSAJOUUBATH PALIMOHAIBHBIE YHCTIA.
OKpyrasTh YnCIIa.

BbINONMHAT, NPUKHAKY M OLEHKY pe3ylibTaTa BbIUMCICHMM, OLIEHKY 3HAYEHUH YHCIOBBIX
BBIpXEHUH. BBIMOIHATE ASHCTBHSI CO CTETICHSMHU C HATYPATbHBIMH ITOKA3aTEIISIMHU.

IIpuMeHsITh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTENH HaTypaJIbHbIX YHCEIL.

Pemarp NpakTHKO-OPMEHTHPOBAaHHBIE 3aladyd, CBS3aHHBIE C OTHOLUICHWEM BEIIMYMH,
IIPONOPLIMOHAJIBHOCTHIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YyJIbTaThl PELICHMs 3a1ad C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX O0BEKTOB.

AsiredOpanyeckue BbIpasKeHU s

Hcnonp30BaTh anreOpanveckyr0 TEPMUHOJIOTHIO M CHMBOJHKY, NMPUMEHSATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaXOI[I/ITB 3HA4YCHHUA 6YKBCHHI)IX BI)Ipa)KeHI/II\/'I IIpH 3aaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BemonHsaTe mpeoOpa3oBaHMsi LENOr0 BBIPAKEHHS B MHOTOWICH IPUBEICHUEM ITOJOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONMHATE YMHOXKEHUE OJHOYIECHA HA MHOTOWICH U MHOIOWIECHAa Ha MHOIOYJICH, IPUMEHATH
(dbopMyIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3I0KEHINE MHOTOWICHOB HA MHOXHUTEIH C MOMOIIBIO BBIHECEHHUS 3a CKOOKHU
001Iero MHOXKHTEJS, TPYNITUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensTh mpeoOpa3oBaHUs MHOTOWIEHOB JJIsi PEIICHUs Pa3IUYHbIX 337ad U3 MaTeMAaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON PAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH ¢ HATypalbHBIMHM TOKa3aTesIMH ISl MPEoOpazoBaHMS
BBIPAKCHUM.

YpaBHeHUS M HEPABEHCTBA
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Pemiats nuHeitHbIe ypaBHEHUS C OJJHOM EPEMEHHOM, TPUMEHSIS PABUJIa MEPEX0/1a OT UCXOTHOTO
ypaBHEHHUsI K paBHOCHIIbHOMY eMy. [IpoBepsTh, sIBiIsieTcs 1 YMCIO KOPHEM YpaBHEHUS.

[TpumensTs rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOuparhs mpumepbl map 4HCeN, SIBISIIOMIMXCSA PELICHUEM JIMHEHHOTO YpaBHEHHUS C JBYMs
MepEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM TIOCKOCTH Tpa(UK JMHEHHOTO YpaBHEHHS C JBYMs IIEpPEMEHHBIMH,
MOJIB3YSICh TpaMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPaBHEHUS.

Pemate cuctemsl 1ByX JIMHEHHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMH, B TOM YHUCIIE TpapUUecKH.

CocTaBnaTh U pemarh JUHEHHOE YPaBHEHUE UM CUCTEMY JIMHEWHBIX YPaBHEHHMH 110 yCIOBHIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M IOIY4CHHBIN PE3yNbTar.

DOYyHKIUT

N300paxaTh HAa KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOILME 3aJaHHBIM KOOpAMHATAM,
Jy4H, OTPE3KHU, MHTEPBaJIbl, 3alIUChIBATH YHCIOBbIE IPOMEKYTKH Ha aIreOpandeckoM s3bIKe.

OtMeuaTh B KOOPAMHATHON IIOCKOCTH TOYKM IO 33JaHHBIM KOOPAMHATAM, CTPOWUTH I'padHKH
TUHEUHBIX QyHKIUi. CTpouTh rpaduk GyHKINH y = [X|.

OnwuceiBaTh C TMOMOILIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYMHAMHU: CKOPOCTb,
BpEMs1, pPacCTOSHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTD, BpeMsl, 00BEM padoThI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[TonumaThs rpaduueckuii crmocod mpencTaBieHUs M aHanM3a HHGOPMAIMH, W3BIEKATh H
MHTEPIIPETUPOBATH HHPOPMALHIO U3 TPa(UKOB peatbHBIX MTPOIECCOB M 3aBUCHMOCTEHA.

K koHI1y 00y4enus B 8 kjacce 00yJaromuiicst MOJIYIHUT CIECIYIOIINE MPEAMETHBIC PE3yIbTaThI:
Yuciia 1 BLIYMCJIEHUA

Hcnons30BaTh HaYaIbHBIE IIPEACTABICHNS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEII 1)1 CPAaBHEHHUS,
OKPYTJICHUS M BBIYMCICHUH, N300pakaTh NEHCTBUTENbHbIEC YHCIa TOYKaMU Ha KOOPAWHATHOM MPSIMOH.

[TpuMeHsATh MOHATHE apU(PMETHYECKOTO KBAJPAaTHOTO KOPHS, HAXOAMTh KBAJpaTHBIC KOPHH,
UCIOJb3Ys MPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIOIHSTE IPeoOpa30BaHMsl BEIPaXKEHUI, CoepKaIUX
KBaJIpaTHbIE KOPHHU, UCIOJIb3YsI CBONCTBA KOPHEH.

HCHOHBSOB&TB 3aIIMCHu 60HBI_HI/IX 1 MaJIbIX YHUCECJI C IIOMOIIBIO ACCATUYHBIX ;[p06el71 nu CTeHeHeﬁ
gucna 10.

AsiredOpanyeckue BbIpasKeHH s
[TpuMeHATh MOHATHE CTEIEHHU C LIEJIBIM MOKa3aTeNIeM, BBINOJIHATh TPeoOpa3oBaHus BRIPaKEHU,

COJZIeprKaIlMX CTCIICHHU C IICIBIM ITOKA3aTCIIEM.
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BbInonHATE TOXKAECTBEHHBIE MpeoOpa3oBaHUs PallMOHAIBHBIX BhIPAKEHHM Ha OCHOBE IPAaBHII
NeHCTBUI HaJl MHOTOYWIEHAMHU U aJIreOpandecKiuMHU IpOOsSMHU.

PackmanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

[IpumensTh npeoOpazoBaHUSl BBIPAXKEHUI AJI pEIIeHUs Pa3IUYHbIX 33/7a4 U3 MaTeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pewmrate nuHelHbIE, KBaJPAaTHBIE YPAaBHEHUS U PAallMOHAIbHBIE YPABHEHHMS, CBOASAILINAECS K HUM,
CUCTEMBI JIByX YPAaBHEHHH C ABYMs IEPEMEHHBIMHU.

[IpoBOANUTH MpPOCTEUIINE HUCCIECIOBAHUS YPABHEHUNW M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
IIPUMEHEHHEM TpapUuecKuX NpeCTaBIeHUH (yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIIM CUCTEMA
YPaBHEHUH PELLEHUs, €CJIU UMEET, TO CKOJIBKO, U TIPOYEe).

[lepexoauTh OT croBecHOW (HOPMYITUPOBKHU 33a7auu K e€ anreOpanyeckod MOJIENU € MOMOILBIO
COCTABJICHUS YPABHEHUS WIH CUCTEMBl YPABHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4¥ MTOJIY4CHHBIN pe3yJIbTar.

[IpyMeHATh CBOWMCTBAa YHMCIIOBBIX HEPABEHCTB JUISl CPAaBHEHHUA, OLICHKH, pELIaTh JIMHEHHBIC
HEPaBEHCTBA C OJIHOM MEPEeMEHHOW U UX CHUCTEMBbI, 1aBaTh IpaUUecKyio MIUTIOCTPALMIO MHOXKECTBA
pEILICHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUT

[loHnMaTh M KMCHONB30BATh (DYHKIMOHAIBHBIE MOHATUS M S3BIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HAaUCHMsI), ONMpEAEsATh 3HaueHUe (YHKIMM 10 3HAYEHHUIO apryMEHTa, ONpEIeNsTh CBOMCTBa
¢bynkuuu no e€ rpaduky.

Ctpouts rpaduku 3eMeHTapHbIX (GYHKINN BUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OHCHIBATb CBOMCTBA YHCIOBOH (YHKIHH 110 e& rpaduKy.

K koHI1y 00y4enus B 9 kjacce 00yJaromuiicst MOJIYIHUT CICTYIONINE MPEAMETHBIC PE3yIbTaThI:
Yuciia 1 BLIYMCJIECHUA
CpaBHHBATh U yNOPSA0YMBATH PALIUOHATIBHBIE U UPPAIIMOHATIBHBIC YHCIIA.

Bomonusate apudmernyeckue EHCTBUS € pPAalMOHAIBHBIMH YHUCIAMU, COYeTas YCTHbIE U
MMCEMEHHBIC TPUEMBI, BBITIOJHATH BEIYUCIICHHS C UPPALMOHATLHBIMY YUCIIAMHU.

HaXOI[I/ITb 3HAUCHMS CTEICHEH C OCJIbIMHU IIOKA3aTCiIIMHU H KOpHeﬁ, BBIYUCIIATh 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHﬁ.

OkpyrnisiTh AEWCTBUTEIbHBIC YUCIA, BBIOJIHATH NMPUKUIKY PE3yJibTaTa BBIYUCICHHM, OLIEHKY
YHCIIOBBIX BBIPAKEHUH.
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YpaBHeHHsI M HEPABEHCTBA

Pemrate yiMHEVHBIE W KBAaJpaTHBIC YPABHEHUS, YPaBHEHHUs, CBOASIIMECS K HUM, NPOCTEHUIINE
IpOOHO-pPALIMOHAIbHBIE YPABHEHHUS.

Pemate cuctempl ABYX JIMHEWHBIX YpaBHEHUM C JBYMsI INEPEMEHHBIMH M CHCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemmiate TekcTOBBIE 33/]aU aNTreOpandeckuM CriocOOOM € ITOMOIIBIO COCTABICHUS YPABHEHUS UITH
CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

[IpoBoaNUTHL HpOCTEUIINE HUCCIECIOBAHUS YPABHEHUNW M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
IIPUMEHEHHEM TpapUuecKuX MNpeCTaBIeHUN (yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIIM CUCTEMA

YPaBHEHUH pELLEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEe).

Pemrate nuHelHbIC HEPABEHCTBA, KBaIpaTHBIE HEPABEHCTBA, M300paXKaTh pelleHue HepaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3alKUCBHIBATh PEIIEHUE C TOMOILBIO CUMBOJIOB.

Pemarp cuctembl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE KBaJpaTHOE
HEPaBEHCTBO, U300paKkaTh pelIeHHE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM, 3alIMCHIBATh PELICHHE
C TIOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a7ad.

DyHKUMH

Pacrio3naBath (yHKIIMU H3y4yeHHBIX BUAOB. [loKa3bIBaTh CXEMaTHYECKH pACIOJOKEHUE Ha
KOOpJAUHATHOU IJIOCKOCTH rpaguKoB byHKuni
Buga: y =hkx, y=hkx +b, y=kix, y=ax2 +bx+c,y=x3,y= VX, y= |x|, B 3aBHCHMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OMHUCHIBATh CBOMCTBA (DYHKIIUH.

Crtpouts 1 m300pakaTh CXeMaTHUECKU IPaQUKU KBAAPATHUHBIX (YHKIIHIA, OMUCHIBATH CBOKWCTBA
KBaJPAaTUYHBIX PYHKIIUN TIO BX TpaduKam.

PacriozHaBath KBasipaTHuHylO0 (GYHKIUIO 1O (GOpMyJe, MPUBOIUTH MPHUMEPHl KBAAPATHYHBIX
(GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

YucsioBbIe MOCTIET0BATEIHLHOCTH H IPOTPecCHn
Pacrnio3naBath apu()METHUECKYIO H TEOMETPUIECKYIO TPOTPECCHHU ITPH PAa3HBIX CIIOCO0aX 3a1aHUsl.

BBINONHATE BBIUMCIIEHUS C MCIOJIB30BaHUEM (QOPMYNI N-ro uieHa apudMeTHdecKo u
T€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YIE€HBI MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3ama4m, CBA3aHHBIE C YHCIOBBIMHU IIOCIEIOBATEIBHOCTSAMM, B TOM YHUCIIE 3aJa4d U3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne  HaummenoBaHue pa3ienoB U

/11

TEM IPOTrpaMMBbl

Yucna ¥ BEIYUCIIEHUS.
PanmonanbHbie ynciaa

2 Anrebpanueckue
BBIPAXKEHUS

3 VYpaBHEHUS 1 HEPABEHCTBA

4  KoopauHatsl U TpaduKH.
OyHKIUU

5 [ToBTOpeHme 1 0000IIEHNE

OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME

8 KJIACC

Ne  HammeHnoBaHue pa3aenoB

/o

U TeM NPOrpaMMbl

1 Ywmcia ¥ BEIUUCICHUS.
KBanpaTtHbie KOpHU

2  Ywucna v BEIYUCIECHUS.
Crerneus ¢ LEIBIM
[oKa3arejieM

3 AnreGpamveckue
BbIpaxkeHUs1. KBaagpaTHbIii
TpEXUICH

4  Anrebpanueckue
BBIPAKECHHUS.
Anrebpanyeckas 1poOb

5 VYpaBHeHus u
HepaBeHcTBa. KBagparHbie
ypaBHEHUS

6 YpaBHeHus u
HepaBeHCTBA. CUCTEMBI
ypaBHEHUU

7  YpaBHeHUs 1
HEpaBEHCTBA.
HepaBencrtpa

8 @ynkiuu. OCHOBHBIE
IIOHSITUSI

9 O®yukuuu. Yuciosbie
byHKIUHA

Bcero

11

45

21

102

Bcero

15

15

15

13

12

KonunuectBo yacos
KonrponbHsie [IpakTideckne 00Pa30BATEIbHBIC PECYPCHI

paboTsl

KomnuectBo yacoB

1

paboTsl

OnextpoHHbIe (I(POBLIE)

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

OnexktpoHHbIe (IU(POBLIE)

Konrponsusie IIpakTideckne 00Pa30BATEIbHBIC PECYPCHI

paboTsl

15

paboTsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6nmuoreka [JOK
https://m.edsoo.ru/7f417af8



Neo  HammeHoBaHmMe pa3aeinoB
n/n U TEM NPOTrPaMMBbl

10 TloBTOpenue u 0000IIEHNE

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

9 KJIACC

Neo HammenoBaHue pa3ienoB u
n/n TEM IIPOrpPaMMBI

1 Ywucia 1 BEIYUCIEHUS.
JleficTBUTEIbHBIC YKCIIa

2  VYpaBHEHHS U
HEPaBEHCTBA. Y PaBHEHHUS C
OJHOM EPEMEHHOM

3 VYpaBHeHus u
HepaBeHCTBA. CUCTEMBI
ypaBHEHUU

4 VYpaBHEHUS U
HepaBeHcTBa. HepaBeHcTBa

5 @yHkuuH

6 Ywucnosrnie
IIOCJIEAOBATEILHOCTH

7 TloBTOopenwme, 0600IICHHE,
cUCTeEMAaTHU3aus 3HaAaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Bcero

102

Bcero

14

14

16

16

15

18

102

KomnuectBo yacos

OnekTpoHHBIC (IU(PPOBLIE)

Kontponbnsie [IpakTuueckue 00pa3oBaTeIIbHBIC PECYPCHI

paboTHI
1

KonnuecTtBO yacoB

Kontponbusie [Ipaktnueckue

paboTHI

16

paboTHI

paboThI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f417af8

DOnexkTpoHHBIC (IU(PPOBLIE)
o0pa3zoBaTeNnbHBIC PECYPCHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08



YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» AnreOpa, 7 kitacc/ MaxkapsraeB FO.H., Munaiok H.I'., Hemkos K.W. u apyrue; non penakuueit

Tensxosckoro C.A., Akuuonepnoe obuiectso «M3narensctBo «IIpocsenienner»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa: 7-i knacc: JUIakTHYecKue Marepuaisl: yueoHoe nocodue/J1.1.3Basuy, JI.B.Ky3Henoga,

C.b.CyBopoB.-30-¢ uzn., crep.-Mocksa: [Ipocsemenune,2023.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

bu6nmmoreka [IOK
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