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IHHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBiIseTCSs OJHHUM U3 ONOPHBIX KYpPCOB OCHOBHOI'O 0OIIero oOpa3oBaHMs: OHA
obecreynBaeT M3y4e€HUE APYrMX IUCLHUIUIMH, KaK €CTeCTBEHHO-HAy4yHOro, TaK U T'yMaHUTAPHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOOMMO JUIi TPOJODKEHHS 00pa3oBaHUS W B IIOBCEAHEBHOM >KHU3HU.
Pa3putue y oOyuaromuxcst HaydyHbIX NPEACTaBICHUN O IPOUCXOKACHUU U CYIIHOCTH alre0pandeckux
abcTpakuui, crocobe OTpaKeHUsT MATEeMaTHYECKOW HAyKOW SIBICHMHA W MPOIECCOB B NPUPOAE U
00111eCTBE, POJIM MAaTEMAaTHYECKOTO MOJIEIMPOBAHNUS B HAYYHOM IIO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET
(bopMHpPOBaHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX Ul aJaTalud B
COBpeMEHHOM Lin(poBOoM obuiecTBe. M3yueHue anredpsl oOecrieunBaeT pa3BUTHE YMEHUs HAOI0AATh,
CpaBHUBAaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JEHCTBHMSI M BBIBOJBI, (DOPMYIUPOBATH YTBEPXKACHUS.
OcBoenne kypca anreOpsl oOecrieuyMBaeT pa3BUTHE JIOTHUECKOTO MBIIICHUS OOYYaIOMIMXCS: OHU
UCHOJNb3YIOT JIeAYKTUBHBIE M MHIYKTUBHBIE pacCyXJeHHus, OO0OOOIIeHHe U KOHKPETHU3ALHUIO,
abctparupoBanne u aHanoruro. OOydeHuwe anreOpe MpearnonaraeT 3HAYUTEIbHBIA O00BEM
CaMOCTOSITEJIbHON JeATEIbHOCTH 00yUaroIINXCsl, IO3TOMY CaMOCTOSITEIbHOE PEIIeHUE 3a1ay SIBIISIETCS
peanzanuen JesTeIbHOCTHOTO IPUHIMIIA O0yYEHUS.

B crpykType mporpammsl ydeOHOro Kypca «Anredpa» A OCHOBHOTO O0ILEro oOpazoBaHMs
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOIMYECKUEe JIMHUU: «Yucna W BBIYHCICHHSY,
«AnredbpanuecKkue BbIpAXKEHUA», «YpaBHEHHUS M HepaBeHCTBay, «DyHkuum». Kaxnas uz stux
COZIepPIKATEIbHO-METOJMUECKUX JIMHANW pPa3BUBACTCS HA MPOTSDKEHUM TPEX JIET HM3YYEHHUs Kypca,
B3aUMOJICHCTBYSl C JpYIMMU €ro JMHUSAMH. B Xxone wu3ydeHuss ydeOHOro Kypca oOydaromumcs
MPUXOJUTCS JIOTHYECKH PACCYXKIaTh, UCIIONIB30BATH TEOPETHKO-MHOKECTBEHHBINH S3BIK. B CBs3M ¢
3TUM B Iporpammy YydeOHOro Kypca «Anaredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEJICTaBIICHHBIE BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTHYECKOro O00pa3oBaHMS U CIIOCOOCTBYIOIINE
OBJIA/ICHUIO O0YYaroIMMKCS OCHOB YHHBEPCAJIbHOI'O MaTeMaTH4ecKoro s3bika. CopepikaTelbHONH U
CTPYKTYPHOI 0COOEHHOCTBIO y4eOHOTO0 Kypca «Anredpay sSBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHMM «YHucia U BBIYUCIEHHS» CIIY>)KUT OCHOBOW JUIf JaJIbHEHILEro M3y4yeHHs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYarOUIMXCS JIOTMUECKOTO MBIIIIEHHS, (POPMUPOBAHUIO
YMEHHUS MOJIb30BATHCS AITOPUTMAMH, A TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
ISl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBSI3aHO C palMOHAJIBHBIMH M HUPPALMOHAIBHBIMH YHCIaMH, (OPMHUPOBAHHMEM IPEACTaBIECHUN O
JEWCTBUTEIFHOM YHCIIe. 3aBepIIEHHE OCBOCHHS YHCIIOBOW JIMHUM OTHECEHO K CPEAHEMY OOIIeMy
00pa30BaHMUIo.

Copepxanue AByX anreOpanyeckux JUHUN — «Anredpandyeckue BhIpaKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CcHocoOCTByeT (opMUpOBaHUIO y OOy4aroOUIMXCs MaTeMaTHYecKOro ammapara,
HEOOXOAMMOTO JUIsi  pEHICHWs 3a7ad MaTeMaTWKH, CMEXKHBIX IPEIMETOB M  INPAKTHKO-
OpPMEHTUPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOro oOmero ob6pazoBaHMs Y4eOHBI Marepuail
TPYIIIUPYETCsS BOKPYT PAllMOHANBHBIX BBIpaXEHUH. AnreOpa JeMOHCTPHPYET 3HAYCHHE MaTEeMAaTHUKU
KaK sI3bIKa JUIs TIOCTPOEHUS] MaTeMaTHYeCKUX MoJIeNel, ONMCaHMs MPOLECCOB U SBJIECHUN PealbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXONAT TakKe IallbHEHIIee pa3BUTHE alTOPUTMHUYECKOTO
MBILUIEHUS,, HEOOXOAMMOro, B 4YacTHOCTH, JJsI OCBOCHHUS Kypca HH(OpPMATHKH, M OBJaJCHHE
HaBBIKAMH JIEYKTHBHBIX paccykaeHnid. [IpeoOpa3oBaHue CHMBOJNBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMsI, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanre (yHKIMOHATBHO-TpaQUUECKON JMHUH HAILIEICHO Ha IMOJNyYeHHE OOYJarOIMMHUCS
3HaHUM O (YHKIMAX KaKk BaKHEWIed MaTreMaTH4ecKod MOJENu AJIs ONUCAHHUS M HCCIIEIOBAaHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBICHUW B MpUpoje U olmiecTBe. M3yueHne mMarepuana CriocoOOCTBYET
Pa3BUTHIO Yy OOYdYaIOUIMXCS YMEHMS HCIOJIb30BaTh PA3IMUYHbIE BBIPA3UTEIBHBIE CPEJCTBA S3bIKA
MaTeMaTHUKH — CIIOBECHBIC, CHUMBOJHMYECKHE, Trpadudeckre, BHOCHT BKIaJ B (OPMHpPOBAHUE
NPEJCTAaBICHUN O POJIM MAaTEMATHKH B Pa3BUTHU LIUBHIIM3ALUH U KYJIbTYPBHI.

CornacHo y4yeOHOMY miaHy B 7-9 Kiaccax u3ydaercsi y4eOHBIM Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CIIEYIOIME OCHOBHBIE pa3Jielibl cofepkaHus: «HUucna u BBIYHCICHUS», «ANredpandeckue
BBIPQXEHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIUN».

Ha uzyuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 vaca
B Henenmo), B 8 kimacce — 102 vaca (3 yaca B Henenio), B 9 kiacce — 102 vaca (3 yaca B HEZIEII0).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYMCTICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0] OT OAHOW (OPMBI 3amMHUCU POOEH K IPYToil.
[lonsiTE palMOHANBHOIO YHCIA, 3aIUCh, CPABHEHHE, YINOPSIAOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmernueckre IEHCTBHS C pallMOHAIBHBIMU YuciiaMu. Perienue 3ama4 U3 peaibHOM MPaKTUKW HA
4acTH, Ha JIpOOH.

CreneHb ¢ HAaTYpaJbHBIM ITOKa3aTeJeM: ONpeNieleHne, Mpeodpa3oBaHne BhIPAKEHUH Ha OCHOBE
OIlpeJIesIeHus], 3alUCh OonbIMX yucel. [IponeHTsl, 3anuck NpoLEHTOB B BUE ApoOH U Ipodu B BUIE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4y Ha MPOLIEHTHI, PELLIEHUE 3a7a4 U3 PEAIbHOMN TPaKTUKU.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEIN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHM sl

[IepemeHHbIE, YHCIIOBOE 3HAYECHUE BBIPAXKEHUS C NEpEeMEHHOM. JlonmycTuMble 3HAYCHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX]ly BeIMUMHAMU B Buje (GopMyibl. Beruucienus no
dopmymnam. [IpeoOpasoBanne OYKBEHHBIX BBIPKEHHH, TOKICCTBEHHO PABHBIC BBHIPAKCHHS, MTPABHUIIA
npeoOpa3oBaHusl CyMM U IPOU3BEICHUMN, NpaBUIIa PACKPBITUS CKOOOK W IPHUBEICHUS IOJ00HBIX
CJIAaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEIIEM.

Opnowienbl U MHorouiaeHsl. CreneHb MHorowieHa. Cro)eHHE, BBIYMTAHHE, YMHOXKEHHE
MHOTro4JI€eHOB. POpMYyJIbI COKPAIIEHHOTO YMHOXKECHM: KBaApaT CyMMbI U KBaapaT pazHocTH. DopMyiia
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOrOWIEHOB HA MHOXKHUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBHOCTb
YpaBHEHUM.

JInneliHOEe ypaBHEHHE C OJHOM NEPEMEHHOMW, YHCIO KOPHEH JIMHEWHOIO YpaBHEHMS, PEIICHUE
JUHENHBIX ypaBHeHUI. CocTaBiieHUE ypaBHEHUH IO YCJIOBHIO 3afaudd. PeleHue TEeKCTOBBIX 3a7ad ¢
MMOMOUIBIO YPABHEHHU.

JIuHeitHOe ypaBHEHHE C JByMs IEpeMeHHbIMH M ero rpaguk. Cucrema IBYX JIMHEHHBIX
YpaBHEHUH C JBYMsI IEpeMEHHbIMU. Perenne cucreM ypaBHEHUI criocoOoM moacTaHOBKHU. [Ipumepsl
pELIEeHNs TEKCTOBBIX 3aa4 C IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUHT

Koopaunarta Toukn Ha mpsmoil. Yucnobele npoMexxyTKu. PaccrosiHue Mexay AByMs TOYKaMU
KOOPIMHATHOMN IIPSIMOIA.

[IpsmoyronbHas cucrema koopaumHaT, ocu Ox m Oy. AbGcuucca um opauHaTa TOYKH Ha
KOOpJAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3ajaHHbIX popMynamMu. UTeHne rpagukoB peaabHbIX
3apucumocteil. [lonsrue ¢pynkumu. I'papux ¢pynkuun. CpoiictBa pyHkuuii. Jluneltnas ¢pynkuus, eé
rpaduk. ['paduk Gynkiuu y = |x|. ['padudeckoe penieHne THHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX
YPaBHEHHUH.

8 KVIACC

Yucsia v BbIYUCICHUSA

KBagpatubiif kopeHb u3 uucna. llonstue 00 wuppaunoHaabHOM uuciae. JlecaTudnble
NpUOMIDKEHUsS HUppalMOHANbHBIX yHcel. CBoiicTBa apu(MEeTHYECKHUX KBaJApAaTHBIX KOpHEH M HX
pUMEHEHHE K IPeoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN M BBIYUCICHUSAM. [leiicTBUTENbHBIE YHCIIA.

CreneHsb c 1enbIM MokaszaTesieM u e€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIa.

Anrebpanyeckue BbIpakeHUsIAJredpanyeckue BbIpakeHUust

KBanpathslii TpéxuiieH, pa3ioKeHUe KBapaTHOro TPEXUIEHa Ha MHOKHUTEIH.

Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO anredpanueckoil qpodu. CrokeHue, BHIUUTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoodeil. ParimonanbHbie BoIpaKEHUS M UX IPeoOpazoBaHueE.

VYpaBHeHUs ¥ HEpAaBEHCTBAY pABHEHHS U HEPABEHCTBA

KBanparnoe ypaBHeHue, hopmysa KOpHEH KBaJpaTHOTo ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHHH, CBOAALIMXCS K JUHEMHBIM M KBajapaTHbIM. [Ipocteiimme apoOHO-palMOHaIbHbIE
YPaBHEHHS.



I'padmueckass wHTEprpeTanusi ypaBHEHHH C JABYMS IEPEMEHHBIMH U CHUCTEM JIMHEWHBIX
YpaBHEHUN C JBYMsI MIEpEeMEHHBbIMH. [IpuMephl pelieHuss CUCTEM HETMHEWMHBIX YpaBHEHUH C JIBYMS
IIEPEMEHHBIMH.

Pemenre TekCTOBBIX 3374 aNreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOW. PaBHOCHMIBHOCTD
HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM nepeMeHHONU. CUCTEMbI IMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

OyHKIMN DYHKIUT

[Tonarue ¢ynkuun. OO6nIacTh OMpeAeNeHUS M MHOXXECTBO 3HaueHW (QyHKIuH. CrocoOsl
3aanus QyHKIIAN.

I'padpux ¢pynkuuu. Yrenue cBoiictB QpyHkuu no e€ rpaduxy. [Ipumepsl rpadukoB GyHKIUH,
OTPaXKAOIIUX pealbHbIE MPOIECCHI.

OyHKIUY, ONUCHIBAIONIME MPSIMYI0 M OOpaTHyI MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. Pyukimn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe pelenne ypaBHEHHH U CHCTEM
YPaBHEHUU.

9 KJIACC

Yuciia 1 BBIYUCICHUA

PanmonanbeHble uncia, UppalvoOHAIbHbIE YKCIa, KOHEUYHbIE U OECKOHEUHbIE JECSITUUHBIE IPOOH.
MHOXecTBO I€HCTBUTENBHBIX YUCEl, IeHCTBUTENbHbIE YKCIa KaKk OECKOHEUHbIE JECATHUHBIE APOOH.
B3anMHO 0IHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPJIAMHATHON
MPSMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEIl, apU(PMETUICCKHIE JCHCTBUS C NEHCTBUTEILHBIMU YHCIIaAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIEM MHUPE.

[TpubnmxEHHOE 3HaYEHUE BEITMYMHBI, TOUHOCTh NpHOImKeHus. Okpyriaenne uncen. [Ipukuaka
U OLIEHKA PE3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAALLUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pelnienne ypaBHEHUH, CBOASIIMXCA K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpuMepsl pelieHus ypaBHEHUHM TPETbe M YETBEPTOM CTEIEHEH pa3lIoKEHUEM Ha
MHOXUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PerieHne TEKCTOBBIX 3ajad anreOpanyeckKum
METOA0M.

VYpaBHeHHe ¢ JABYMS NEpeMEHHbIMM U ero rpaduk. PemieHue cucrteM IByX JHMHEHHBIX
YPaBHEHUH C IBYMs IIEPEMEHHBIMU. PelieHne cucTem JIByX ypaBHEHHH, OJHO U3 KOTOPBIX JINHEWHOE,
a Jpyroe — BTOpoil creneHu. I'paduueckas MHTEpIpeTalsi CUCTEMbl YpaBHEHUH ¢ JAByMs
IIEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHre nMHEHMHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOM. PerieHue cHCTeM JUMHEHHBIX
HEpaBeHCTB C OJAHON mepeMmeHHOl. KBanpartHble HepaBeHCTBa. ['paduueckass HHTEpIIpETALUs
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

OyHKIMNDYHKIUT

KBagparuunas ¢ynxmus, e€ rpaguk u coiictsa. [lapaboia, KOOpJUHATHI BEPIIMHbBI MapaboIIbI,
0Ch CUMMETPHHU MapaloJIbl.

I'paduxu Gysxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =x, y = |x| , # ux cBoiicTaa.

Yucnossle nociie10BaTENbHOCTH YU CI0BBIE MOCIE10BATEIbLHOCTH H IIPOrPecCuu

IlonsTHE YMCIIOBOM MOCIENOBATEIBHOCTU. 3aJaHHe I0CIEJOBATEIBHOCTH PEKYPPEHTHOU
dbopmymoit u popMyIoi N-ro YseHa.

Apudmernueckas U reomerpuueckas nporpeccuu. @opMmyinsl N-ro 4ieHa apuGMeTHUecKor U
Tr€OMETPUYECKON TPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakeHre YJIEHOB apU(PMETUYECKOH M TIeOMETPUYECKOH MporpeccHii TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JINHEHHBINA U SKCTOHEHIHAIBHBIN pOCT. CI10KHBIE MPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTI'PAMMBI YUYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJIbTAThl  OCBOCHMSI  IpOrpaMMbl  y4yeOHOro Kypca  «Anredpa»
XapaKTEepU3yIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HMHTEpEca K IMPOLIJIOMY U HACTOALIEMY POCCUHCKON MaTeMaTHMKH, LIEHHOCTHBIM
OTHOIIEHHUEM K JOCTH)KEHUSM POCCUMCKMX MAaTEMaTHKOB U POCCHUHCKON MaTeMaTHMYeCKOM HIKOJBI, K
MCTOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTrUX HAyKax M MPUKIAIHBIX cdepax;

2) rpaxjiaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M pealu3allid €ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHMHIA,
IpoIelyp Tpa)xIaHCKOro oOImiecTBa (HampuMmep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHUIO
ATHUYECKHUX MpPOOJieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUI HayKd, OCO3HAHHEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B EATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIIEHUU MPaKTUYECKUX 3aJad MaTeMaTH4ecKOM
HAMpPaBIEHHOCTH, OCO3HAHHEM BA)XHOCTH MaTeMAaTHUECKOTo 00pa3oBaHUs Ha MPOTSHKEHUU Bce
KHU3HH JUI YCIIEIIHOW MPO(ECCHOHATBPHON JAEATEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM HHIUBUAYATbHOW TPACKTOPUU OOpa30BaHUS U KUZHEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIIMOHAIEHOMY M 3CTETHYECKOMY BOCIIPHATHIO MAaTEMaTHYECKHX OOBEKTOB,
3aJla4, peleHui, pacCyKACHHI, YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaIMell B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeJIOBEKa, MpPHUPOAbI M  O0IIecTBa, IOHMMAaHHUEM
MaTeMaTHYeCKOM HayKu Kak cepbl 4eTOBEUECKON J1eSATeNbHOCTH, 3TANOB €€ pa3BUTHs U 3HAUYMMOCTHU
JUId pa3BUTHUS IIUBWIM3ALMH, OBJIAJEHUEM S3BIKOM MAaTeMAaTUKH U MaTEeMaTHYeCKOH KyJIbTypoH Kak
CPEACTBOM IIO3HAHUS MHUPA, OBJIAJEHUEM IPOCTEHIIMMH  HABBIKAMHU  HCCIIENOBATEIbCKON
NeSITeNIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (POPMHUPOBAHHE KYJIBTYPbI 3A0POBbS M IMOLHOHAJIBHOIO
Os1aromostyums:

TOTOBHOCTBIO INPUMEHATh MAaTEMaTHYECKHE 3HAHMSI B HMHTEPECAaX CBOErO 3/I0POBbS, BEIACHUS
310pOBOr0 0Opa3a >KM3HHM (370pOBOE€ NHUTAaHWE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHUM M OTAbIXa,
peryisipHas pu3ndeckas akTUBHOCTB), C(OOPMUPOBAHHOCTBIO HAaBbIKa pe(IeKCUU, TPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ IpaBa JIPyroro 4eioBeKa;

7) 3Ko10THYECKOE BOCTIHTAHHE:

OpUEHTallle Ha MPUMEHEHHE MaTeMaTW4YeCKUX 3HAHMW JJs pelleHus 3agad B olsactu
COXPAHHOCTH OKPYXAIOLIEH cpeibl, INIaHUPOBAHUS IIOCTYIKOB M OLIEHKU MX BO3MOXKHBIX MOCJIEICTBUN
JUIS OKpY’Karolllel cpefibl, OCO3HaAHHEM IJI00aJIbHOr0 XapaKTepa IKOJIOTUYECKUX MpodsieM U myTel ux
peleHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUAM COLMAJIBHOM M IPHPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHWCTBUSM B YCJIOBMSIX HEOIPEIEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO AeSITEIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
npuoOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

HEO0OXOIMMOCThbIO B (OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4HcIe (OPMYIUPOBATH HJEH,
MOHATHUS, TUNOTE3bl 00 O0OBEKTaX W SBJICHUSAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HaBaTh
NePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAllUIO KaK
BbI30B, TpeOyIOIIMNA KOHTPMEp, KOPPEKTUPOBAaTh IPUHUMAaeMble pEIIeHUus U  JACUCTBHUA,
(bopMyIHMpOBAThH M OLICHUBATH PUCKHU M MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS

Ba3oBble JJornyeckue aeicTBHA:

BBIBJITE WM XAPAKTCPU30BATH CYIICCTBCHHBIC IIPU3HAKHW MATCMATHYCCKUX 06’beKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (DOPMYIUPOBATH ONpEACICHHUS MOHITHUH,
YCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(HUKAILMHU, OCHOBAHUS s 0OO0OLICHUS U
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAJIN3A;

BOCIIPUHMMATh, (OPMYJIMPOBAaTh M NPEOOpPa3OBbIBATH CYXAEHUSA: YTBEPAUTEIbHBIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6IJ.II/I€, YCJIOBHBIC;

BBISIBJIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTHBOpEYHUs B (hakTax,
JAHHBIX, HAONIOJEHUAX U YTBEPXKACHUAX, INpeAjsaraTb KpUTEpUU JUISL  BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKI4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3duparb JOKa3aTelnbCTBA MATEMAaTHUECKUX YTBEP)KICHHH (IpsSMbIe W OT HPOTHBHOTO),
MPOBOJIUTH CaMOCTOATEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEeMAaTUYECKUX (PaKTOB,
BBICTPaWBaTh apryMEHTALlMI0, MPUBOAUTH HPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMPATh CIOCO0 pelieHus: yueOHOHM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapUaHTOB pPELICHUS,
BbIOMpPATh HanboJee MOIXOASIIMMI ¢ YIETOM CaAMOCTOSITENbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

UCIIOJIB30BaTh BOMPOCHI KaK HCCIICAOBATEILCKUH WHCTPYMEHT IO3HAHHS, (OpPMYyIUpOBaThH
BOMPOCHI, (DUKCHUPYIOIIME MPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSTEIbHO YyCTaHABIUBAThH
MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIUI0, MHEHHE;
MPOBOJIUTh IO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA 3KCIIEPHUMEHT,
HEeOOJIBIIIOE KCCIICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOO0i;

CaMOCTOSITENNEHO (HOPMYITHPOBaTH 00OOIIEHUS W BHIBOJBI MO pe3yjibTaTaM MpPOBEAEHHOTO
HaAOJIIOJICHUS, WCCIIEJOBAaHUs, OICHUBATh JOCTOBEPHOCTH IMOJIYYCHHBIX PE3yIbTaTOB,
BBLIBOJIOB M 00OOILEHNUIH;

IMPOTHO3UPOBATH BO3MOKHOC Pa3BUTHE MMPOLIECCCA, a TAKKEC BbIIBUTATH IMPEAIIOJIOKECHUA O €T0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTAaTOYHOCTh U W30BITOYHOCTH HMH(OPMALMM, JAHHBIX, HEOOXOAMMBIX IS
pellIeHns 3a/1auu;

BbIOMpPATh, aHAJINW3UPOBATh, CHCTEMATH3HPOBATh M HHTEPIPETHPOBATH HH(OPMALIHIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh (opMy IMpeAcTaBICHUS HHPOPMAUU M WUIIOCTPUPOBATH pELIAEMble 3aJauu
CXeMaMH, AMarpaMMaMi, HTHOU rpaduKoi U UX KOMOMHALIUAMU;

OLIEHUBATh HAAE&KHOCTh WH(POPMALUU IO KPUTEPHUSIM, NPEAJIOKEHHBIM YUUTENEM WM
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

BOCIIPUHUMATh U (DOPMYIMpPOBATH CYKACHUS B COOTBETCTBHU C YCIOBHSMH U ULEISMH
OOILEeHHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, AaBaTb IIOJACHCHHA II0 XOJAY PCHICHUA 3adadyu, KOMMCEHTHPOBATH HOHy‘—IeHHBIﬁ
pe3yJbTar;

B X0J¢ OOCYKIEHHs 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEeMBI, MPOOIIEMBI,
pelraeMoi 3a/1auu, BRICKa3bIBaTh U1, HAIICJICHHBIC HA TIOMCK PEIICHNUsI, COTIOCTABIIATH CBOH
CYXKACHUA C CYXIACHUAMU JPYIrux YYaCTHHUKOB JHaAJiora, O6Hapy>I(I/IBaTI) pasindue u
CXOJICTBO IMO3HIINI, B KOPPEKTHOH (hopMe (OPMYITUPOBATH PAa3HOTIIACHS, CBOM BO3PAKEHHS;
NPENCTABIATh PE3yAbTAaThl PEUICHHs 3a/a4d, DSKCIIEPUMEHTa, HCCICIOBAHUS, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMarT BBICTYIUICHUS € Y4ETOM 3aiad IPEe3CHTAUUH H
0CcOOEHHOCTEH ayTUTOPHH;



® [IOHMMaTh W HCIOJBH30BATh MPEUMYIIECTBA KOMAHAHOM W MHIMBHIYaJIbHON pabOTHI MpH
peleHnH y4eOHbIX MaTeMaTUYECKHX 3a/1ay;
® [pUHUMATh I€JIb COBMECTHOM JAEATENbHOCTH, IIJIAHUPOBAaTh OPraHMU3ALMUI0 COBMECTHOM
paboThl, pacrpenenarts BUABI pabOT, IOTOBAPHBATHCS, OOCYXXIATh IMPOLECC M Pe3ybTar
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
® y4yacTBOBaTh B TPYyNNOBBIX (opmax paboThl (0OCYKAEHHs, OOMEH MHEHUSMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBIOIHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHUCTBHS C
JIPYTUMH 4YJ€HaMU KOMAaH[bl, OLIEHMBAaThb KAaueCTBO CBOEr0 BKJaJa B OOLIMI IPOIYKT IO
KPUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS
Camoopranuszanus:
® CaMOCTOSTENILHO COCTaBJIATH IJIaH, QITOPUTM PELICHMs 3a/aud (WM €ro 4acTb), BbIOMpATh
croco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:
® BIAAETHh CIOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJI IIpoliecca M pe3yjbTaTa pelIeHUs
MaTeMaTHUECKOH 3aJ1auH,
® [pPEIBUAETh TPYIHOCTH, KOTOPbIe MOI'YT BO3HUKHYTh IIPH pEIIEHUH 3a7ayd, BHOCHUTb
KOPPEKTHBBl B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OILICHUBaTb COOTBETCTBHE pe3yJbTaTa JEsATEeIbHOCTH IIOCTABJICHHON LM U YCIOBUSM,
OOBSICHATh NMPUYMHBI JAOCTHKEHUS WJIM HEJOCTM)KEHUS LeJIH, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBTATbBI

K xonity 00yuenus B 7 kjiacce 00y4aromunics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucsia ¥ BBIYUCICHUA

BbinonHATh, coderas YCTHbIE W TNHCbMEHHbIE MPUEMBI, apudMeTHdyecKue JeHCTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHusl YMCIOBBIX BBIPAXKEHHM, IPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAINX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH.

[lepexonuth OT 0HOMN (POPMBI 3aITUCH YKCEN K APYroi (IpeoOpa3oBbIBATh JECITUUHYIO 1po0b B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JPOOB).

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHbIE YUCIIA.

OxpyryTh uncia.

BbINONMHATE NPUKHUIKY M OLIGHKY pe3yjibTaTa BBIYMCICHHUH, OLIEHKY 3HAYEHHM YHCIIOBBIX
BBIPAXEHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHHE Ha MHOKUTENIN HAaTypaJIbHbIX YHCEI.

Pemarp NpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOLIEHUEM  BEJINYMH,
MPOMOPLIMOHAIIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETUPOBATh PE3yibTaThl pElICHUs 3ajad C
y4ETOM OrpaHHUYEHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Vcnonb3oBarh anredpanyeckyd TEPMUHOJIOTMIO M CHUMBOJMKY, MPHUMEHATh €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaia.

HaxonuTp 3HaueHust OyKBEHHBIX BBIPKEHUH MPU 3aJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoimmonusaTe npeoOpa3oBaHMsl LIEJIOT0 BBIPAXEHUS B MHOTOWIEH TPUBEICHUEM I0I00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJIHOYJIEHAa HAa MHOTOYJIEH M MHOTOYJIeHa Ha MHOTOYIEH, IPUMEHSITh
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymIecTBIATh Pa3ioKeHHEe MHOTOWIEHOB Ha MHOXHTENIU C IOMOIIBIO BBHIHECEHUS 3a CKOOKHU
00I1Iero MHOXKUTEIIS, TPYIIITUPOBKYU CIIaraeMbIX, IPUMEHEHUS (OpMYI COKPAIEHHOTO YMHOKEHUSI.

[IpuMeHnsaTh NpeoOpazoBaHKUsi MHOTOWIEHOB JUIsl PEIEHHs pa3iMuHBIX 3a]ad W3 MaTEeMAaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.



Vcnonb30BaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMU IIOKa3aTeNIIMU Ui NPeoOpa3oBaHUS
BBIPAYKECHHIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUS C OJHOM MEPEMEHHOW, MPUMEHSAsS NpaBWia Mepexoja OT
HCXOJHOTO YpPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTs, ABIIE€TCS JIM YUCIIO KOPHEM YpaBHEHUS.

[IpumensTs rpaduueckre METObI IIPHU PEIICHUN TUHEWHBIX YPABHEHUN U UX CHCTEM.

[lonOupars mpumepsl map 4UCeEl, SBJISIOLUIMXCA PELIEHUEM JIMHEHHOTO YPAaBHEHMSI C JABYMs
[IEPEMEHHBIMHU.

CTpouth B KOOPJMHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHUS C JABYMS IEPEMEHHBIMH,
MOJIb3YACH TpaKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cuctembl ABYX JIMHEHHBIX YPaBHEHMH C JByMS IIEpEMEHHBIMH, B TOM YHUCIIE
rpaguIecKy.

CocTaBnaTh U pelaTh JUHEHHOE YPaBHEHHME WM CUCTEMY JIMHEHHBIX YpaBHEHUH MO YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJYYEHHBIN PE3YIIbTAT.

DOyHKUMH

N300paxaTh Ha KOOpIMHATHOW MPSMOIl TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJIWHATaM,
JIy4H, OTPE3KU, UHTEPBaJIbl, 3alIUCHIBATH YUCIIOBBIE IPOMEKYTKH Ha AIreOpandeckoM s3bIKE.

OtmeuaTh B KOOPAUHATHOW IIOCKOCTU TOYKH [0 3a/laHHBIM KOOpAHMHATaM, CTPOUTH TpauKu
muHEeWHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIbIO (DYHKIUN HM3BECTHBIE 3aBHCHUMOCTH MEXAY BEIUYHMHAMU: CKOPOCTD,
BpEMs, pPacCTOSTHUE, [IEHa, KOJIMIECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumare rpadudeckuii Croco0 TPEACTABICHUS W aHAIM3a WHPOPMAIMH, W3BJICKATh H
MHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPadUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUA

Hcnonp30BaTh HavajlbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHCEN JUId
CpPaBHEHHUS, OKPYIJIEHHUS U BBIYHMCICHUH, H300pakaTh JACHCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPIMHATHON IIPSIMOIA.

[IpuMeHATh MOHATHE apU(PMETUUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOAWTH KBaJpaTHbIE KOPHH,
UCIOJIB3YS TPU  HEOOXOIUMMOCTH  KaJbKYJISTOP, BBIIOJHATH IPE0Opa30BaHUS  BBIPAXKECHHI,
COJIEprKallMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3o0Bath 3amnucu OOJIBIINX U MaJIbIX YHCE C TOMOUIBIO IECATUYHBIX Ipo0eil u cTeneHen
yucna 10.

Auaredpanyeckue BbIpaKeHHs

[TpuMeHATH MOHATHE CTETIEHU C LIEbIM IT0Ka3aTeNIeM, BBITOIHATh IPe0Opa30BaHUs BHIPAXKEHUH,
COJIEprKallNX CTENEHH C LENIbIM IIOKa3aTEeJIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMsl PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IPaBUII
NeHCTBUI HaJl MHOTOWIEHaMHU U aJireOpandyeckuMH IpoOsiMHu.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[IpumensTh npeoOpa3oBaHUsl BBIPRXKEHUN JUIs pEIICHUs pa3iMyYHbIX 33/Jad M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHbIe, KBapAaTHBIE YPABHEHMS M pAllMOHAJIbHBIE YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMS MIEPEMEHHbBIMHU.

IIpoBoauTh HpOCTEMIINE HCCIENOBaHUS YPAaBHEHUH M CHCTEM YPAaBHEHMH, B TOM YHUCIE C
MpUMEHEHHEeM TpaduyecKux MpeAcTaBiIeHuil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHME WJIM CHCTEMa
YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuth OT cioBecHON (HOPMYIHUPOBKHU 3aJaud K €€ anreOpandeckoil MOJIENIH C MOMOIIBIO
COCTAaBJIEHUS YPABHEHUS U CUCTEMBI YPAaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

IIpuMeHsTh CBONCTBA YMUCIOBBIX HEPABEHCTB JJISl CPAaBHEHUS, OLIEHKH, DPELIaTh JIMHEHHBIE
HEPaBEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMBI, 1aBaTh rpaUuecKyr0 WILIIOCTPALUI0 MHOXKECTBA
pelLIeHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUA



[ToHuMaTh U UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHUS M S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HAUCHMs), ONpEAENATh 3HaueHHe (YHKIMU [0 3HAYEHUIO apryMeHTa, ONpEAessATh CBOWCTBA
¢byHkuuu no e€ rpaduky.

CtpouTth rpaduKu JIeMEHTapHBIX (PYHKITUH BUA!

y=k/x,y=x2,y=x3,y=x|,y= VX, OIHCHIBATH CBOMCTBA YHCIIOBON dbyHKIMYN 10 €€ rpaduKy.

K koH1y 00y4eHus B 9 kiacce 00y4aroImuics MoJyduT caelyrolue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYHCIEHUS

CpaBHMBATB M YNOPSIOYMBATh pallMOHAJIbHbIE M HPPALOHAJIbHBIE YHCIIA.

Bemonuate apudmernueckue ACWCTBUS C PALMOHATIBHBIMH YHCIAMH, COYETass YCTHBIE H
MUCbMEHHBIE IPUEMBI, BHIIIOJIHATH BEIUUCIICHUS C UPPALlMOHATIBHBIMU YUCIAMH.

HaxomuTh 3HaueHus CTENEHEW C LEIbIMU IOKAa3aTEeNIIMU M KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPA)KEHUI.

OKpyTasTh NEHCTBUTENBHBIE YHMCIA, BBIIOJIHATH MPHUKHIKY PE3yJIbTaTa BBHIYMCICHUH, OIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHUSs U HEPABEHCTBA

Pemare nuHeiiHble M KBaJpaTHbIE ypaBHEHMs, YPaBHEHMs, CBOJAIIMECS K HUM, NPOCTEHIIME
IpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemate cucrembl ABYX JMHEMHBIX ypaBHEHHUH C JByMsI NEPEMEHHBIMH M CHUCTEMbI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHUE HE SIBIISCTCS JTNHEHHBIM.

Pemrate TekcTOBBIE 3a7auM anreOpaMyecKUM CIOCOOOM € MOMOIIBIO COCTABIICHHUS YpaBHEHMS
WA CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMH.

[IpoBouTh mpocTeiIIne HCCIeIOBaHUS YPAaBHEHUH M CHCTEM YpaBHEHUH, B TOM 4YHCIE C
NpPUMEHEHHEM TpaHuuecKuX NpPEeACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
yYpaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U IIpoyee).

Pemarp nuHeliHble HEPABEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHNE HEPABEHCTB
Ha YUCIIOBOM MPSAMOMA, 3aIIMChIBATh PELLICHUE C IOMOIIbIO CHMBOJIOB.

Pemarb cucreMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJApaTHOE
HEpaBEHCTBO, M300pa)kaTh pELIEHHE CHCTEMbl HEPAaBEHCTB Ha YMCJIOBOH MNpsIMOM, 3amMChIBATh
pelIeHne ¢ TOMOIIbIO CUMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a]1a4.

DOyHKIUHT

Pacnio3HaBath (pyHKIMM H3ydeHHBIX BHJIOB. IlOKa3bIBaTh CXEMaTHUECKH pPAacIlOJIOKEHHE Ha
KOOPJIMHATHO# TuiockocTu rpadukoB GyHkuuit Buga: Yy = kX, y = kx + b,y =k/x,y=ax2 + bx + ¢,y =
X3, y =Vx, ¥ = |X|, B 3aBHCHMOCTH OT 3HaUYeHHiT KO>()(DUIHEHTOB, ONUCHIBATH CBONCTBA (hYHKIIHMIA.

Crpouth 1 n300paxarb CXeMaTHUYECKH rpa@UKu KBaIpaTUYHBIX (YHKIUH, OMUCHIBATH CBOMCTBA
KBaJpaTUYHBIX (QYHKLUH 110 UX rpadukam.

Pacnio3naBate KkBagpaTHuHyl0 (GYHKOHIO 1O (popMmysie, MPUBOJUTH MPHUMEPHI KBaJPATUYHBIX
GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKH, TEOMETPUH.

YucinoBble N0OCI€10BATEILHOCTH U POrpeccuu

Pacnio3HaBaTh apupMeTHUYECKyl0 M TI'€OMETPUYECKYI0 IPOrPecCHMH MpH pa3HbIX crocolax
3aJlaHusl.

BbINMONHATE BBIYUCIEHUS C HCHOJb30BaHHEM (OPMYNIT N-ro wieHa apupMETHYECKOH U
r€OMETPUYECKON ITPOTPECCHUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU IOCIIEIOBATEILHOCTSIMH, B TOM YMCIE 33Ja4d U3
peanbHOM JKHU3HHU (C MCTIOIBb30BaHUEM KAJBKYIATOPA, UPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
. HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/l Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypesi
1 Yucna u BelunciieHus. PammonanbHbIe o5 5 bu6mmoreka [IOK
qucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds0o.ru/7f415090
bubmuorexa [JOK
3 YPABHEHMA U HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunarst u rpaduy. Oynkiupun 24 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
S Tosropenne 1 0bobwenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 - 0

[NPOTPAMME



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypesI
bubmuoreka [JOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 1 https://m.edso0.ru/7f417af8
2 Yucna u BerunciieHus1. CTeneHp ¢ [eIbIM 7 1 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BoIpaKEHUSI. 5 1 bubnuorexa [JOK
KBagpatuslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKuyH. THCIOBHIE QyHKLHH o . https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenne 1 obodmenHe 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 8 0

[NPOT'PAMME
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9 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
1 Uucna u Beruucienus. JlelicTBUTENIbHbIC 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
2 VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [IOK
OJTHOH MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHHUI https://m.edsoo0.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 hitps://m.eds00.ru/7f419d08
bubnuoreka [{OK
> DyniuH 16 . https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O

MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
» Anre6pa, 7 xnacc/ Makapseraes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue; non
penakmueit TensikoBckoro C.A., AkunonepHoe oomectBo «M3narenberBo «IIpocBenienue

» Anre6Opa, 7 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.W. u npyrue, AKiimoHepHoe
obuiectBo «M3narenscTBO «lIpocBemienue»

» Anre6pa, 8 knacc/ Maxkaperues FO.H., Munatok H.I'., Hemkos K.W. u npyrue, AkiimoHepHoe
obuiectBo «M3narenscTBO «lIpocBemenue»

» Anre6pa, 8 knacc/ Maxkaperues FO.H., Munatok H.I'., Hemkor K.U. u apyrue; mox
penakuuei TensikoBckoro C.A., Akimonepnoe oduiectBo «M3marensctBo «lIpocBemenney

» Anre6pa, 9 knacc/ Maxkaperues FO.H., Munatok H.I'., Hemkor K.U. u apyrue; mox
penakmueit TensikoBckoro C.A., AkunonepHoe oomectBo «M3narenberBo «IIpocBenienue

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.U. u apyrue, AKiinonepHoe
obuiectBo «M3narenscTBO «lIpocBenienue»

* Marematuka. AnreOpa: 7-i kiacc: 0a30Bblif ypoBeHb: yueOHHK, 7 kiaace/ MakaperueB FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pexn. TensikoBckoro C.A., AKIMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBerienue»

» Marematuka. AnreOpa: 8-i kiacc: 0a30BbIi ypoBeHb: yueOHHK, 8 kinacc/ Makaperue FO.H.,
Munarok H.I'., HemkoB K.M. u ngpyrue; nox pea. Tensikockoro C.A., AKIIMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienue»

» MaremaTuka. Anredpa: 9-i kiacc: 6a30Bblil ypoBeHb: yueOHUK, 9 kiacc/ Makapbiues FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; noxg pex. TensikoBckoro C.A., AKIMOHEpHOE
obmiectBo «M3narenscTBO «lIpocBenienuer

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://uchitel.club/fgos

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
but6mmoreka [{OK

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

https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f419d08



