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I[TOACHUTEJIbHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3yuyeHue JIpyrux AUCLUILIMH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOyd4aromuxcs HaydyHBIX THPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAuYecKre JuHuM: «YHucna u
BBIUUCIICHUS», «AIreOpandeckue BbIPRXEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBAETCS Ha MPOTHKECHUN TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €T0 JIMHUSMH. B Xo/1e n3ydeHus: yueOHOTO Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Aniredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucia W BBIUKCICHUS» CIYXKHUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OopMHpOBAaHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJISi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe HAa YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO ISl pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
y4eOHbI  MaTepuan TpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUH.  Aunrebpa
JIEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa JUISl MOCTPOEHHS] MaTEMATHYECKUX MOJEJEH,
OINKCaHMsI MPOLECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJesn sl OIMCaHus
U HCCIIeIOBAaHUs Pa3HOOOpPA3HBIX MPOLIECCOB M SIBIEHUI B mpuponae u odmectse. V3ydyeHnue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMuHbIC
BBIpa3UTENbHBIC CPEJICTBA S3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJbTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jesibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnrebpanyuecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucna v BBIYMCIEHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMmbl 3amucu Apoleilt K
npyroi. [loHsTHE panoOHaIbHOIO YMCIIa, 3allMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PallMOHAIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypajlbHBIM IOKa3aTeJIEM: ONpEIEJICEHNE, IPeoOpa3oBaHuE BBIPAXKEHUI Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jjaul Ha MPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
IIPAKTUKU.

[TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATypaIbHBIX YHCEl.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anrebpanueckue BbIpaXKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beraucnenus o ¢popmynam. [IpeoObpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKICCTBEHHO PaBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouseHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4JeHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHEHHS 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHMsI, IIpaBUia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIBHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPaBHEHHH.

JluHeliHOe ypaBHEHHE C JABYMs MEepeMeHHBIMHU U ero rpaguk. Cucrema JByX JTUHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PemieHune cucreM ypaBHEHHMH CIOCOOOM IOACTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ TOMOIIBIO CUCTEM ypaBHEHUI.

DyHKIMHU

Koopaunara Toukn Ha npsimod. UucinoBble NMpoMexyTku. PaccrostHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[MpsmoyronbHas cuctema koopawHat, ock OX m Oy. AOcmucca W opauHAaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonsartue ¢ynkuuu. I'padpux  Qynkinun. CpoiicTBa (QYyHKUIUH.
Jlunetinas ¢pynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KJIACC

Yucna v BBIYKCICHUS

KBagpatHblii kopeHb u3 uucna. Ilonsatue 00 wuppanuoHanbHOM uucie. JlecsaTudnble
npuOIIMKEeHNsT UppalnoHaibHbIX ynces. CBoiicTBa apupMeTHYeCKUX KBAJApPATHBIX KOpHEH U MX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
4YHCIIa.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

AnrebpanuecKue BHIPAKCHUS

KBagparHbIil TpEXUIIEH, pa3/IOKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH.

Anrebpanueckast n1poOb. OCHOBHOE CBOKMCTBO anreOpandeckoil apoou. CroxkeHwue,
BbIUMTAHUE, YMHOKEHHE, JIeJeHne airedpanueckux aApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHue.

YpaBHEHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEHW KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMl, cBOOALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteifmine npoGHO-
palMOHAIbHBIE YPABHEHHUS.

I'paduyeckass uHTEpIpeTallis YpPaBHEHUN C JBYMsS NEPEMEHHBIMH M CHUCTEM JIMHEHWHBIX
YpPaBHEHUN C JBYMs I€pEMEHHBIMU. lIpuMepbl peleHns CUCTeM HEIMHEHMHBIX YPaBHEHMM C
JBYMsI IEPEMEHHBIMU.

Perenue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOoM.

UucioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW INEPEMEHHOMU.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBEeHCTBA € OJHOM mepeMeHHOW. Cucremsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DyHKIMHU

[Tonsitue Gpynkuuu. O6GnacTh ONpeesieHns U MHOXKECTBO 3HaueHU (yHKkiuu. CrnocoOsbl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpadukon
(bYHKLUH, OTpaXXaIOLNX peabHbIE POIECCHI.

OyHKIMHY, ONUCHIBAIOIINE MPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpapukn. yrkupn y = x2, y = x3, y = \x, y=|x|. Tpaduudeckoe peureHue ypaBHEHHI i CHCTEM
YpaBHEHUM.



9 KIIACC

Yucna v BBIYKCICHUS

PanyonaneHele yKcia, UppalMOHAIbHbBIE YUCIIa, KOHEUHbIE U OECKOHEYHBIEC JIECATHUYHBIC
npodu. MHOXKEeCTBO J€HCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE 4YHCIA KaK OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCEN, apuU(MeTHUecKue HEUCTBUSA C JEeHCTBUTEIBHBIMU
YHUCJIAMHU.

Pasmepsl OOBEKTOB OKPYKAIOWIETO MHpPA, JIUTEIBLHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MHUpe.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue 4yucel.
[Tpukuaka v OLEHKa pe3yIbTaTOB BEIYNCICHUM.

YpaBHEHHUs U HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. [Ipumepbl penieHHs ypaBHEHUH TpeTbed M YETBEPTOM CTENEHEn
Pa3JIoKEHUEM HA MHOKHTEIIN.

Pemienne  npoOHO-pallMOHAIBHBIX  ypaBHeHWH.  PemeHue  TEKCTOBBIX  3ajaad
areOpanyeckuM METOOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMU U ero rpaguk. PemieHue cucteMm ABYX JMHEWHBIX
YpaBHEHUN € JBYyMs IIEpEMEHHBIMU. PeleHne cHucTeM JBYX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOPOH cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienne JNMHENHBIX HEPABEHCTB C OJHOW NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOH. KBanpaTHble HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKIMU

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITHL.

I'paduxn dyrkmmit: y = kx, y =kx + b, y=k/x, y=x3, y =X, y = [x| , # ux cBoiicTBa.

YucIioBble IOCIEN0BATENIBHOCTH U IIPOTPECCUU

[TonsiTE YMCIOBON MOCJIENOBATENBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmynoit u popmysoit N-ro uieHa.

Apudmernueckass UM reomerpuueckas — mporpeccur.  Popmyiasl N-TO  uieHa
apu(QMeTUYECKOl U FTeOMETPUUECKON MPOTrPECCHii, CyMMBI MIEPBHIX N YJICHOB.

N3o00paxeHne 4jieHOB apUPMETHUECKON M TeOMETPHUYECKOM Mporpeccuid TOYKaMU Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIUAJIBHBIN poCT. CII0KHBIE TPOIEHTHI.



IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA IIPOI'PAMMBI YUEBHOI'O KVYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHU A

JIMYHOCTHBIE PE3VJIBTATDBI

JIMdHOCTHBIE ~ pE3yJibTaTBl ~ OCBOGHUS  MpOrpaMMbl  yd4eOHOTO  Kypca  «Anredpay
XapaKTepU3yIOTCS:

1) maTpuoTHYecKOe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOILUIOMY U HACTOAILIEMY POCCUMCKON MaTEMaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHICKMX MATEMATUKOB U POCCUMCKON MaTEMAaTUYECKOW IIKOJIBI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HAayKaX U MPUKIATHBIX cepax;

2) rpaxIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBHITIOJHCHHUIO OOS3aHHOCTEH TpaXIaHWHA W pEaM3ali €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBAX (DYHKITMOHMPOBAHUS PA3IMUHBIX CTPYKTYP, SBJICHUM,
MpoLEAYyp TPakJaHCKOTO o0miecTBa (Hampumep, BbIOOPHI, OMPOCKI), TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM TOCTHKEHUI HAyKH, OCOZHAHUEM
BOKHOCTH MOPAJbHO-3THUYECKUX IMPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:!

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pPEIICHUM NPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOU
HAMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYeCKOro oOpa3oBaHMs Ha MPOTSHKEHUH Bcei
KU3HH JUISI YCTICIIHON MPOo(deCcCHOHATBHON ACATENHHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM HUHIMBHUAYATHHOM TPACKTOPHUHU OOpa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHUE!

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M JCTETHUYECKOMY BOCIPHUATHIO MaTeMaTHUYEeCKHX
00BEKTOB, 3a/1ay, PEHICHUH, PacCyKIEeHUN, YMEHHUIO BUETh MAaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOTO TTO3HAHMUSI:

OpUEHTAIMel B JEeATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX TNpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, TMPUPOABI U OOIIECTBA, MOHUMaHUEM
MaTeMaTUYeCKOW HayKh KakK c@epbl YeTOBEYECKOW MACSITEIBHOCTH, JTAmoB €€ pa3BUTHS U
3HAYUMOCTHU JUISL PA3BUTHS IUBUIIM3AIMH, OBIAJACHUEM SI3BIKOM MATEeMAaTHKH M MaTeMaTHYeCKON
KyJIbTypOH KaK CpEICTBOM TO3HAHMS MHpaA, OBJIAJECHUEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢usmueckoe BocHUTaHUE, (HOPMUPOBAHHE KYJIBTYPHl 3I0POBbS W 3MOIMOHAIHLHOTO
Onaromnony4us:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
3I0pOBOTO 00pa3za XKU3HU (3A0POBOE MHUTAHHWE, COATIAHCUPOBAHHBIN PEKUM 3aHITHH U OT/ABIXA,
perynsipHas guznueckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(ieKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO Ke TpaBa APYroro 4eJOBeKa;

7) AKOJIOTUYECKOE BOCITUTAHUE:!

OpUEHTallle Ha NMPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWM I peuieHus 3ajgad B o0iactu
COXPAHHOCTH OKpY’Kalolllell Cpeapl, IUIAaHUPOBAHHUS TOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCIEACTBUM ISl OKPYXKAIOIIeH Cpelbl, OCO3HAHHEM TIJIOOAILHOTO XapakTepa 3KOJIOTUYECKUX
npoOIeM U MyTeH uX perieHus;



8) ajanTanus K U3MEHSIOIUMCS YCIOBHSIM COLIMAJIBHON U IPUPOJAHOM CPEbL:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEOIPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 IPAKTUYECKYIO NEATEIbHOCTb, B TOM YHUCJIC YMEHUE YYUTBCSA Yy APYTUX
JIroAed, npuoOpeTaTh B COBMECTHOW JIEATENbHOCTH HOBbIE 3HAHMS, HAaBBIKM M KOMIIETEHLIUU W3
OIBITA JPYIHUX;

HEO0XOAUMOCTBIO B (POPMHPOBAHMU HOBBIX 3HAHWH, B TOM 4HuClIe (OPMYyIUpOBATH HIIEH,
MOHATUS, TUNOTE3bl 00 OOBEKTaxX M SBICHMUAX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh
Ae(GUUUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALUIO
KaK BbI30B, TpPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBaTh HIPUHUMAEMBbIE pELIEHHUs M JeHCTBUS,

(GbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.
METAIIPEJIMETHBIE PE3YJIbTATbBI

[To3HaBaTenbHbIE YHUBEPCAIbHBIE yUeOHbIE AEUCTBUS

bazoBrie 1Oornueckue HeﬁCTBHHZ

BBISIBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE NPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUM MEXIy NOHATUAMH, (OPMYJIMPOBATH OIpPENEICHUS TMOHATHH,
YCTAHABIIMBATh CYIIECTBEHHBIM NMpU3HAK Ki1accu(UKalMM, OCHOBAHUS JUIsl 00OOIIEHUS U
CpaBHEHHUs, KpUTEPUN ITPOBOAMMOI0O aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOpPa3OBBIBATh CYXKACHMS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpEYUs B (pakTax,
JAHHBIX, HAONIONEHMAX M YTBEPXKICHMSX, IpeJylaraTb KpPUTEPUH [UIS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeabCTBA MAaTEeMAaTHUYECKUX YTBEPXAECHUH (TpsMble U OT MPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECJIOXKHbBIE JI0KA3aTeNIbCTBA MaTeMaTHUECKuX (aKToB,
BBICTpAauBaTh apryMEHTAllMIO, MPUBOAMUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHNUS;

BbIOMpaTh crnoco0 pemeHus y4eOHOHM 3aaauu  (CpaBHUBAaTh HECKOJBKO BapHAHTOB
pelieHus, BeIOMpaTh Hambojee MOAXOAAIIUN C y4ETOM CaMOCTOSITENBHO BBIJIEIEHHBIX
KPUTEPHEB).

bazoBrie ncciaenoBaTeabCKye ASHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENIbCKII HHCTPYMEHT MO3HAHUS, (OPMYITUPOBAThH
BOIIPOCHI, (PUKCHUPYIONIUE IPOTHBOPEUYHE, MPOOJIEMY, CaMOCTOSTEILHO YCTaHABIUBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apT'yMEHTHPOBATh CBOIO MO3UIUIO, MHCHHCE,
MPOBOJAWTHh IO CaMOCTOSITEIIBHO COCTaBJICHHOMY IUTAHY HECJIOKHBI ASKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE IO YCTAHOBJIECHUIO OCOOCHHOCTEH MaTEMaTHYECKOT0 OOBEKTa,
3aBUCHMOCTEN 00BEKTOB MEXIY COOOIA;

CaMOCTOSITEIILHO (DOPMYITHPOBATH OOOOIIECHUS M BBIBOJIBI 110 PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOIIIO/ICHUsI, HWCCIICOBAHMS, OIEHUBATh JOCTOBEPHOCTh TMOMYyYEHHBIX PE3yIbTaTOB,
BBIBOZOB 1 0000ILIEHNIH;



IIPOrHO3UPOBATH BO3MOKHOEC PAa3BUTHUC ITPOLECCA, 4 TAKIKE BbIABUI'aTh IMPCAIIOJIOKECHUA O
€TI0 pa3BUTHH B HOBLIX YCJIOBHIX.

Pabora c uadopmarmeii:

BBIIBIISITH HEJOCTATOYHOCTh M W30BITOYHOCTh MH(OPMAIMH, TAHHBIX, HCOOXOJUMBIX IS
pelIeHHs 3a/1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh (opMy NpeAcTaBiIeHUs WHPOPMALMU U WIUTIOCTPUPOBATH PEIIaeMble 3a7auu
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh WH(POPMAIMK TIO KPUTEPHUSM, NPEATIOKCHHBIM YUUTEIEM HWIIH
cOpMyIHPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMYHI/IKaTI/IBHBIe YHUBCPCAJIIBHBIC y‘IC6HLIC JCUCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBHSMHU U LEISIMH
oOlIeHHsI, $ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 10 XOJy PEIICHUs 3aJa4d, KOMMEHTHPOBAThH
ITOJIyYEHHBIN pe3ysbTarT;

B XOJIe OOCYXJICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOU TEMBI, MPOOIEMBI,
penraeMoil 3aa4n, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHSI, COIOCTABIATh
CBOM CYXICHHUSI C CY>KIECHUSIMU IPYTUX YUYaCTHUKOB JUANOra, OOHApYKUBATh Pa3Indue U
CXOACTBO TO3WIMNA, B KOPpeKTHOH (opme ¢GopMynTupoBaTh pa3HOTIACUS, CBOU
BO3paKCHUS,

MIPEJICTaBIATh PE3yJbTaThl PEIICHUs 3a/Jayd, DKCIEPUMEHTA, HCCIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YY€TOM 3a7ad IMPE3CHTAIUU |
0COOEHHOCTEN ayIUTOpUH;

MMOHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJHON M WHIUBHIYALHOW paOOThI MPH
pelIeHnr yueOHbIX MaTeMaTHYeCKHX 3a/1aY;

MPUHUMATH 1IeJIb COBMECTHOHM JIEATEIBHOCTH, TUIAHUPOBATH OPTAHHU3AIMI0 COBMECTHOU
paboThl, pacnpeneniaTb BUABl paboT, JOrOBapUBATHCSA, 00CYKIATh MPOILECC U Pe3yIbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBHIX Gopmax paboTsl (00CykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIC
IITYPMBI U JPYTHE), BHIOIHITH CBOIO YaCTh PA0OTH U KOOPAMHHUPOBATH CBOM JICHCTBUS C
JIPYTHMH WICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHMIA MPOJIYKT IO
KpuTepHsiM, cHOPMYIIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBHS.

PCFyJ’IﬂTI/IBHLIC YHUBCPCAJILHBIC y‘-ICGHLIC JIeHCTBUSA
CaMoopraHmaum{:

CaMOCTOSITENIFHO COCTaBIISATh TIUIaH, aJTOPUTM peHIeHHus 3agadyd (WJId €ro 4YacTh),
BBIOMpATh CHOCOO pelieHuss ¢ Y4ETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBAaTh BAPHAHTHI PEUICHHH C y4ETOM
HOBOU MH(pOpPMAITIH.

CaMOKOHTpOHL, 3MOI_IPIOHaJIBHBII>'I HUHTCJIJICKT:

BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISL TpoIecca M pe3yjbTaTa PEIICHHS
MaTeMaTHUECKOM 3aJ1auH;



® [PEIBHUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PELICHUU 3a/a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLICHMBAaTh COOTBETCTBHUE PE3YJIbTATA ACSATEIBHOCTH IOCTABICHHOW LEIU U YCIOBUSIM,
OOBSICHATH MPUYMHBI TOCTHKECHUS WA HEJAOCTHKEHHS LIEIH, HAXOAUTh OUIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VIJIBTATHI

K koHiy oOydyeHus B 7 Kkjacce OOyYaroIIUICS MOJYyYUT CIEAYIOIIUE IpEeIMETHbIE
pE3yJIbTaThI:

Yucna 1 BBIYUCIICHUS

BeimonHATh, coderass YCTHBIE M IUCHbMEHHBIE NpPUEMBI, apuPMETHYECKHE CHCTBUS C
paloOHaIbHBIMU YU CIIAMHU.

HaxoauTp 3Hau€HUs YHUCIIOBBIX BBIPAKEHUH, IPUMEHATh pa3HO0Opa3Hble CIIOCOOb! U MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U IECSTUYHbIE TPOOH.

[lepexoguth OT OAHON (POPMBI 3amMCH YUCEN K Apyroi (MpeoOpa3oBBIBATH JECATHUHYIO
apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITUUHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yuca.

BbINONMHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCIEHUN, OLIEHKY 3HAYEHHM YHCIIOBBIX
BBIPAXEHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsITh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarp mnpakTHKO-OPUEHTHPOBAHHBIE 3a/layM, CBSA3aHHBIE C OTHOILIEHHWEM BEJIMYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYHH, IIPOLEHTAMHU, UHTEPIPETUPOBATh PE3YJIBTATHI PEIICHMS 3a7a4 C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anrebpanueckue BbIpaKeHUs

Hcnonp3oBath anredpandyeckyio TEPMUHOJOTHIO U CUMBOJIMKY, NPUMEHATH €€ B Mpoliecce
OCBOEHUS y4eOHOr0 MaTepuaa.

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

BeImonHATe mpeoOpa3oBaHus LENOTO BBHIPAXKEHHUS B MHOTOYICH NPUBEICHUEM I0J100HBIX
CcllaraéMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXEHHE OJHOWIEHA HAa MHOIOYWIEH M MHOTOWIEHAa Ha MHOTOYIEH,
IPUMEHATH (POPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHNE MHOTOYIEHOB HA MHOXHUTEIH C TOMOIIBIO BEIHECEHHS 32 CKOOKH
00IIero MHOXKHTEJS, TPYIIIUPOBKY ClIaraéMbIX, IPUMEHEHUs (OPMYII COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh MpeoOpa3oBaHusl MHOTOWIECHOB JUIS PELISHUs Pa3IMYHBIX 3a/1a4 U3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH € HATypaJbHBIMU IOKa3aTENIIMU Ui IpeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHEHUs 1 HEPABEHCTBA

Pemate nuHElMHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, IPUMEHSA IPaBWIa Iepexoja OT
HCXOJHOTO YPAaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABISETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumMensTH rpaduyeckre METObI IPYU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonOupars nmpuMepsl Nap 4Kces, SABISIOLUXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JIByMs
IIEPEMEHHBIMH.

Ctpouts B KOOPIMHATHOW TUIOCKOCTH TpaduK JHMHEWHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMHU, MOJIb3YACh rPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cuctembl JOBYX JIMHEHHBIX YpPaBHEHUN C JBYMS IE€PEMEHHBIMH, B TOM YHUCIIE
rpaduuecKy.

CocraBisATh W pelaTh JIMHEMHOE YpPAaBHEHHE WIIM CHUCTEMY JIMHEHMHBIX YpPaBHEHHMM 110
YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyM IOJTYYEHHBII
pe3yJibTar.

OyHKIUU

N306paxaTh Ha KOOPAWHATHON MPSAMOMN TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM KOOpUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl, 3aITUCHIBATH YHCIOBBIC TPOMEKYTKU Ha alreOpanvdeckoM s3bIKe.

OTMeyaTb B KOOPAMHATHOMN TUIOCKOCTH TOYKH I10 33/IaHHBIM KOOPAWHATAM, CTPOUTH TPapuKH
muHEeWHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMHU: CKOPOCTb,
BpEMs, paCCTOSIHUE, 1IeHa, KOJIHYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare TpadudecKuii crnocod TPEICTaBICHUS W aHaM3a WHQPOpPMAIUHU, W3BIEKATh H
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPa(QUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy o0ydenus B 8 Kkjacce OOydYaromUiicss MOMYyYUT CIEAYyIOIIUe NpeaMeTHbIE
pe3yJIbTaThl:

Yucna v BBIYUCTICHUS

Hcnonp30BaTh HayallbHBIE TNPEJCTABICHUS O MHOMKECTBE JCHCTBUTENBHBIX 4YHCEN JUIs
CPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHMH, H300pakaTb JEHCTBHUTEIbHbIE YHCJIAa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOA.

[IpumeHsTH NOHATHE apU(PMETHUECKOTO KBaJAPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCHOJIb3YSl TNpU HEOOXOJUMOCTH KalbKYyJSTOp, BBIOJHATH MPEeoOpa3oBaHUsl BBIPAXKECHUIH,
COJIepIKallMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp30BaTh 3amucl OOJNBIIMX M MaJlbIX YHCEN C IOMOIIBIO JIECATUYHBIX Jpolelt u
creneHel yucia 10.

Anrebpanyeckue BbIpaXKEHUS

[IpuMeHATh TOHATHE CTENEHH C LeNbIM II0Ka3aTeleM, BBIIOJHATh NpPeoOpazoBaHUS
BBIPAKEHUI, COAEPIKALMX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

BBINONMHATE TOXAECTBEHHbIE MPEOOPa30BaHMS pPAllMOHANBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI AEHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKuMH IpOOsMU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEH.

[TpumensaTh peoOpa3oBaHMsl BRIPAXKEHUH /IS PEICHUs Pa3IMYHbIX 3a/la4 U3 MaTeMaTHKH,
CMEXKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHEHUSs 1 HEPABEHCTBA

Pemarp nuHeWHblE, KBaJpaTHbIE YpaBHEHUS M PALMOHAIBHBIE YpAaBHEHHUs, CBOJAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh mpocCTEIIME MCCIECIOBAHUSI YPAaBHEHUW M CUCTEM YpPAaBHEHUW, B TOM YHUCJE C
MpUMEHEHHEM rpaQHUuecKux MpeIcTaBiIeHHU (yCTaHABIMBATh, UMEET JIU ypaBHEHUE WM CHCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauTh OT CJOBECHOH (OPMYIHMPOBKH 3amaud K e€ anreOpandeckod MOJenu C
IIOMOUIBIO COCTaBJIEHMSI YPABHEHUS WM CUCTEMBI YPaBHEHMM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4M [1OJyYSHHBIH pe3ysbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLECHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M MX CHCTEMBbl, JaBaTh TIpapUUECcKy0 HIUTIOCTPALIUIO
MHO’KECTBa PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

OyHKIUU

[ToHnMaTh M MCNOJIB30BaTh (PYHKLUMOHAIbHbBIE MOHATHS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHUE
0003HaYeHHS), ONPEACNATh 3HaYeHHE (YHKIMU O 3HAYCHUIO apryMEHTa, ONpPEIeIsiTh CBOWCTBA
dbyHKIMY 10 e€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUJA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, onmchIBaTh CBOHCTBA YHCIOBOI (GYHKIMH 10 €&
rpaduky.

K koHiy oOydenus B 9 kiacce OOyd4aroIIUiCs MOJYyYUT CIEAYIOIIUE IPEeIMETHbIE
pe3yJIbTaThl:

Yucna v BBIYUCICHUS

CpaBHMBATH M YIIOPSI0OYMBATh PallMOHATIbHBIE U UPPALIMOHATIbHBIC YUCIIA.

BeimonuaTe apudpmernyeckue ACUCTBUS C PALMOHAIBHBIMM YMCIAMHU, COYETas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIUMCIICHUS C UPPALIMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs! CTENEHEW ¢ LEeNbIMU MOKa3aTeNsIMU U KOpPHEH, BBIYUCIATH 3HAUYECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyTJIATh NE€HCTBUTENBHBIE YKMCIIA, BBIMOIHATh IPUKUAKY PE3YNIbTaTa BBIYMCIECHUH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

VYpaBHEHHUsI U HEPABEHCTBA

Pemarp nuHENHbIE U KBaJpaTHbIE YPABHEHUSI, YPABHEHUS, CBOJAIINECA K HUM, IIPOCTEHIIINE
IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemarb cucremMpl JBYX JMHEWHBIX ypaBHEHUI C JBYMsl NEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJHO YpPaBHEHUE HE SBIISAETCS JTMHEUHBIM.

Pemiate TeKCTOBBIE 3a/1aun aNredpanyecKuM CIocoOOM € MOMOIIBIO COCTABJICHUS YPAaBHEHHS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoNTHE mpOCTEHIINE MCCIEIOBAHNS YPAaBHEHHM M CUCTEM YpPAaBHEHMiI, B TOM YHCIE C
MPUMEHEHUEM IpapHUuecKux MpeCcTaBlIeHUH (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHE WIH CHCTEMa
YPaBHEHUH PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBAa, HW300pakaTh peIIeHUe
HEPaBEHCTB Ha YHCJIOBOW MPSIMOM, 3allMChIBATh PEIICHHE C TTOMOIIbIO CUMBOJIOB.

Pemarp cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE
HEPaBEHCTBO, M300paXkaTh PpEIIEHHWE CHUCTEMBbl HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alUCBHIBATh
pELIEHNE C IOMOIIBIO CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA NP PEIICHUH Pa3IMYHbIX 3a]1a4.

OyHKIUU

Pacrnio3HaBath (pyHKIIMM M3yueHHBIX BHUJIOB. [IOKa3bIBaTh cXeMaTHMUYECKH PACIIONIOKEHHE Ha

KOOPJAMHATHOM T10cKOCTH rpadukoB GyHkui Buaa: y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = Vx, y = ||, B 3aBHCHMOCTH OT 3HaueHMH K0d(UIMEHTOB, OINUCHIBATE CBOWCTBA

byHKIHA.



Crpoutb M u300paXkaTb CXeMaTU4YECKH TpauKH KBaJpaTHUUHBIX (YHKIMHA, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKaMm.

Pacrnio3HaBath KBagpaTHuHy (QYHKIMIO MO (opMyse, IPUBOAUTE IPUMEPHI KBaJApaTUUHBIX
GyHKUMH U3 peallbHOW KU3HH, GU3UKU, TEOMETPUH.

YuciioBble MOCIEA0BATENbHOCTH U IIPOIPECCU

Pacrnio3naBath apuMETHYECKYI0O U T€OMETPHUYECKYIO NMPOTPECCHH IMPH PasHBIX CIIOCO0ax
3aJJaHMUs.

BBINONHATE BBIYMCIEHUS C HCHOJb30BaHHMEM (OPMYJ N-ro 4ieHa apupMeTH4ecKoil u
Tr€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4IEHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pemiate 3agaum, cBA3aHHbIE ¢ YMCIOBBIMU IIOCIIEI0BATEIBHOCTSIMM, B TOM YMCJE 3a/la4d U3
peanbHOM JKHU3HHU (C UCIOIBb30BAHUEM KAJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KVIIACC

N HaumenoBanun KouudecTBo yacoB JJIeKTPOHHBbIE
" e pa3IesioB H (undpoBbIe)
n/ Becer  Konrpoanubl IIpakruyeck
TeM oOpa3oBaTejibHbIE
n 0 e padoThlI ue padboTsbl
NPOrpamMmbl pecypcsl
;{Sflﬁi;HHﬂ bubmuoreka [JOK
) 25 1 https://m.edsoo.ru/7f415b
PanmmonanbHble
90
qucna
bu6mmoreka [IOK
Adrebpantieck 27 1 https://m.edsoo.ru/7f415b
1e BBIPAKECHUS
90
Y oaBHEHIS I bu6mmoreka [IOK
P 20 1 https://m.edsoo.ru/7f415b
HEPaBCHCTBA
90
Koopaunats! u bubnunoreka [JOK
rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKITUU 90
MoBToperie 1 bubmuoreka [JOK
P 6 1 https://m.edsoo.ru/7f415b
00001IeHe
90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
I[TPOT'PAMME



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
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

N HaumenoBann KosmuyecTBo 4acos JJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbIe)
n/ Bceer KonrTpoasubl  IIpakTHyecku 6
o TeM o  pagoTh: ¢ pagoTE: o0pa3oBaTejibHbIE
NMPOrpaMmblI pecypchl
Huena bu6mmoreka [JOK
1 BOIAMCIICHIT. 15 https://m.edsoo.ru/7f417a
KBanpaTtHbie P
KOpHHA -
Yucna u
BBIYHCJICHHSL. bubmuoreka [JOK
2 CreneHb ¢ 7 https://m.edsoo.ru/7f417a
LEJIBIM 8
MoKa3areyieM
Aarebpanieck bubnnoreka [JOK
3 e BHpa}Keva' 5 1 https://m.edsoo.ru/7f417a
KBagpartuslii P
TPEXUIIEH _
Adrebpantieck bubmuoreka [JOK
4 7© BHIPRREHIL. 15 1 https://m.edsoo.ru/7f417a
Anrebpanyecka P
g 1po0b -
¥ pasHenis i bu6mmoreka [IOK
5 HepaBereTRa. 15 1 https://m.edsoo.ru/7f417a
KBagpatHbie 8
ypaBHEHUS -
YpasHenis i Bu6miorexa [OK
6 HepaBEHTTBa, 13 https://m.edsoo.ru/7f417a
CucrteMbl P
YpaBHEHUNU —
VYpaBHeHus u bubmuorexa [JOK
7 HEpPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepaBenctpa 8
DyHKIUH. bubmuorexa [JOK
8 OcCHOBHBIC 5 https://m.edsoo.ru/7f417a
MTOHSATHS 8
OYHKIMH. bubnuorexa [IOK
9 UucnoBsie 9 https://m.edsoo.ru/7f417a
byHKIIUN f8
10 [ToBTOpEHHE M 6 1 bubnuotexa [JOK



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

0000mEeHne https://m.edsoo.ru/7f417a
f8
OBLLEE
KOJIMYECTBO 102
YACOB I1O

ITPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pasiesioB M TeM Bcer Kourpoabn = IIpakruueck
oOpa3oBaTe/ibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypcbl
:S:Ei;lmﬂ bu6nmoreka [IOK
HeﬁCTBI/ITeHE;HBIC 9 https://m.edsoo.ru/7f41
9d08
qucna
YpaBHeHus u
HEpaBEHCTBA. bubnmnoreka HOK
YpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f41
OJIHOU 9d08
MepeMEeHHON
v
" 5 a;;eH}:f;:I bubmuorexa [JOK
CHI::TeMH ’ 14 1 https://m.edsoo.ru/7f41
. 9d08
ypaBHEHUH
VYpaBHeHus u bubmuorexa [JOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBencrpa 9d08
bu6mmoteka [IOK
OyHKIIUU 16 1 https://m.edsoo.ru/7f41
9d08
YuciaoBeie bu6nuoreka [IOK
MOCJICIOBATEIHHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IT
o gjgoi::;e’ Bbubmmorexa [JOK
et H;dam ; s 18 1 https://m.edsoo.ru/7f41
CHUCTE V 3ail 9408
3HAHUU =
OBIIEE
KOJIMYECTBO
YACOBIIO 102 0 0

[NPOT'PAMME



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