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HHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsIeTCS OJHUM U3 OIMOPHBIX KYpCOB OCHOBHOTO OOIEro oOpa3oBaHUs: OHA
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTIUX AUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TaAK U TYMaHUTAPHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOJUMO JUIS MPOJOJDKEHUsI 00pa30BaHUs U B NMOBCEIHEBHOM KU3HH.
Pa3Butne y oOyuaromuxcs HayyHBIX MPEACTABICHUNH O MPOUCXOXKICHUH U CYIIHOCTH
anreOpandeckux aOCTpaKIMid, CIIOCO0E OTPAKEHHS MATEeMaTHUECKOW HAayKOW SBJICHUH U
MPOIIECCOB B MPHPOJIE M OOIIECTBE, POJM MAaTEeMAaTHYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAYEeCTB
MBIIIICHNS, HEOOXOAUMBIX IS ajanTaldd B COBpeMEHHOM IM(poBoM olmiectBe. M3ydeHue
anreOpbl 00ecTieunBaeT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTU MBIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBLIBAaTL CBOH
NEeUCTBUS U BBIBOJBI, (POPMYIUpPOBATh yTBEpKAeHUs. OCBOeHUE Kypca aiaredpbl oOecrednBaeT
Pa3BUTHUC JIOTHUYECKOI'O0 MBIINIJICHUA 06y11a}01111/1x051: OHHM HCIOJB3YIOT JCAYKTUBHLBIC U
WHAYKTHBHBIE PAacCyXACHUs, 0000IIeHNe W KOHKPETHU3ALHUI0, a0CTparupoBaHUE W aHAJOTHIO.
OO6yuenue anrebpe mpearnosiaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBHOW JIeATeTLHOCTH
o0yJaromuxcs, IMO3TOMY CaMOCTOSTENFHOE pEIICHHe 3aJad  SBISETCS — pealn3aluei
ACATCIIBHOCTHOI'O IIPpUHIMIIA O6y‘IeHI/I${.

B crpykrype mnporpamMmbel ydeOHOTO Kypca «Asredpa» JUisi OCHOBHOTO 0OIIEero
0o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOIUYecKue JHHUU: «Umcma u
BBIUUCIICHUS», «ANTeOpanveckne BBIPAXCHHS», «YPAaBHEHUS M HEPABEHCTBa», «DYHKITHIY.
Kaxnmas U3 3THX coAepiKaTeIbHO-METOJMUECKIX JTMHAN Pa3BHBACTCS HA MPOTSDKEHUH TPEX JIET
W3yUYEHHs Kypca, B3aMMOJICHCTBYS C JAPYIHMMH €ro JIMHUAMU. B Xo/1e u3ydeHus: yaeOHOro Kypca
00yJaromuMcs IPUXOANUTCS JIOTHYECKH PACCYKIAaTh, HCIOIb30BATh TEOPETUKO -MHOKECTBEHHBIH
s36IK. B CBSI3M € 3TUM B IporpamMMy y4eOHOTO Kypca «Anredpay BKIFOUYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TIPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zeiaX MaTeMaTHYeCKOTO 00pa3oBaHHS W
CMOCOOCTBYIOIIME OBJIAZCHUIO OOYJYAIONUMKCS OCHOB YHHBEPCAIHHOTO MaTeMaTHYEeCKOTO
si3bika. CoJlepKaTeIbHON U CTPYKTYPHOW OCOOCHHOCTBIO Y4eOHOTO Kypca «AnreOpay sBIsSeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHHM «Yucna W BBIYHCICHUS» CIY)KUT OCHOBOW Uil JajbHEUIIETO
W3yUYCHHs] MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOMIMXCS JIOTUYECKOTO MBIIIICHUS,
(OPMUPOBAHHUIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHK, a TAKXKE MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW JKM3HU. Pa3BUTHE TOHATHS O YUCIIC HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHMs CBS3aHO C PAIMOHAILHBIMU M WUPPAIMOHAIBLHBIMU YUCIAMH,
(dbopMUpOBaHHEM MPEJICTABICHUIA O JICHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHHUS YUCIIOBOU
JIMHUH OTHECCHO K CpeHEMY 00IeMy 00pa30BaHUIo.

Conepkanue JByX aireOpandeckux JIMHHUH — «AJIreOpanuecKue BBIPAXKCHUS» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHUIO Yy  OOYYarOIIMXCS
MaTeMaTH4YeCKOro amnmapara, HeoOXOAMMOro [Uid peLIeHHs 3aJady MaTeMaTHKH, CMEeXHBIX
IIPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs
y4eOHBI  MaTepuan TIpyNNHUpyeTcs BOKPYr  pallMOHAJNbHBIX  BbIpaXeHHH.  AnreOpa
JIEMOHCTPUPYET 3HAUEHUE MATEMAaTHKH KaK s3bIKa JJIS TIOCTPOECHUS MaTeMaTHUECKUX MOJIeeH,
ONMCAHMS MPOLIECCOB U SIBIICHUH peanbHOro mupa. B 3amaun oOyueHus aiaredpe BXOJAT TaKxke
JanbHellee pa3BUTHE AJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOIro, B YaCTHOCTH, IS
OCBOEHMS Kypca HUH(POPMATHUKH, U OBJIAJCHUE HABbIKAMU JEAYKTUBHBIX pacCyXACHUH.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxxanne  (DyHKIMOHAJIBHO-TPAUUECKOW  JIMHWM  HALEJICHO HA  IOJIyYeHHE
00yJaroNMMUCs 3HaHUN O QYHKIMSIX KaK BaKHEUIICH MaTeMaTHYeCKOW MOJICH ISl OTTUCAHHS
W HCCIIEJOBAHUS Pa3HOOOpa3HBIX NPOIECCOB W SBICHHWHA B MpHpone W odmiectBe. M3yueHue
MaTepualia CHocOoOCTBYET pa3BUTHIO Yy OOYYarOIIMXCS YMEHHS HCIOJB30BaTh pa3IMYHbIC
BBIPA3UTEIBHBIC CPEJCTBA S3bIKA MATEMAaTHKH — CIIOBECHBIC, CHMBOJHMYECKHE, rpaduveckue,
BHOCHT BKJIaJ B ((OPMUpPOBAHHE MPEACTABICHUI O PO MAaTEMATHKH B PAa3BUTUH LIUBUIIM3ALIUU
U KyJIbTYPHI.

CornacHo yueOHOMY IUIaHy B /-9 Kiaccax u3ydaercs Y4eOHBIH Kypc «Anredpay,
KOTOPBIH BKIIIOYAET CIIEAYIONINE OCHOBHBIC pa3ieibl cojaepkaHus: «Hucia W BBIYMCICHHS,
«Anredpanyeckre BhIpaXXEHUs», «YpaBHEHUS U HEPABEHCTBa, «DyHKIUIY.

Ha u3yuenue yueGHOTO Kypca «Anredpa» otBoautcs 306 yacos: B 7 knacce — 102 ygaca (3
yaca B Hezento), B 8§ kimacce — 102 yaca (3 gaca B Henento), B 9 kimacce — 102 yaca (3 gaca B
HEJIEINIO).



COJEP/KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BHIYUCICHUS

JpoOu OOBIKHOBEHHBIE M JIECSATUYHBIE, MEPEX0J] OT OJHOW (OPMBI 3alUCH ApPoOer K
npyroii. IloHsATHE palMOHAIBHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJIOUNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHUecKue NeHCTBHUS ¢ palMOHAIBHBIMU YuClIaMu. Pemenne 3a1a4 U3 pearbHOM
IIPaKTUKU Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpPEJENIEHUE, MIPeoOpa3oBaHNe BBIPAKEHUN Ha
OCHOBE OTIpeJIeNIeHus], 3auch O0NbIINX yncen. [IpoenTsl, 3amucy TpPOLEeHTOB B BUAE JpoOU U
Ipobu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a7jaud Ha IMPOLIEHTHI, pElIeHHE 3a/1a4 U3 peanbHON
MPaKTUKH.

[IpumeHeHne MPU3HAKOB ACTUMOCTH, PA3JI0KEHNE HA MHOKUTEIHN HATypaJIbHbIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpAMas U 00paTHas MPONOPLUOHAIBHOCTH.

AJiredpanyecKkue BbIpasKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NepeMeHHOM. JlomycTumble 3Ha4YeHMs
nepeMeHHbIX. [IpeacraBieHue 3aBUCUMOCTH MEXAY BeIMUYMHAMU B BHJE  (OPMYJIBL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBMiIa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PacKpPbITUS CKOOOK U
MIPUBEACHUS MTOI0OHBIX ClIaraeMblIX.

CBOMCTBa CTENEHN C HATYPaAJIbHBIM IIOKA3aTEIIEM.

Opnounensl U MHOrowieHsl. CreneHp MHOrouwicHa. Cll0KeHHE, BBIYMTAHUE, YMHOKCHHE
MHOTOWIECHOB. DOpMynbl COKPalIEHHOTO YMHOJKEHHS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKHTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHUs, MpaBUia IpeoOpa30BaHUs ypaBHEHHUs, PaBHOCHUIIBHOCTb
YpaBHEHUU.

JluneitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YWCIO KOpPHEW JIMHEHHOTO YpaBHEHUA,
pellleHre JUHEHHBIX ypaBHeHHMM. CocTaBjeHHWE YpaBHEHUM IO YCJIOBUIO 3aJaudd. PermeHue
TEKCTOBBIX 33/1a4 C IOMOULIbIO YPaBHEHUM.

JIuHeliHOe ypaBHEHME C JIBYMs IIEpeMEHHbIMHU U ero rpapuk. Cucrema AByX JMHEHHBIX
ypaBHEHUH ¢ JByMs IE€peMEHHbIMHU. PeleHue cucreM ypaBHEHMH CIIOCOOOM IIOJCTaHOBKH.
[IpumepsI perieHns TEKCTOBBIX 3aJa4 ¢ IOMOIIbIO CUCTEM YPaBHEHUM.

DyHKUUHA

Koopmunata Touku Ha mnpsMoil. UYuciaoBble NPOMEXYyTKH. PaccTosiHMe Mexay IByMs
TOYKaMHU KOOPAUHATHOU MPSIMOH.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Abcuucca M OpAMHATa TOYKH Ha
KOOpAMHATHOM TuiockocTH. Ilpumepsl rpadukoB, 3agaHHBIX ¢Gopmynamu. UreHue rpadukoB
peanbHbIX 3aBuUcUMoOcTed. Ilonstme ¢ynkuun. I'padpux Pynkuun. CpoiicTBa  (QyHKUIMH.
JIuneitnas ¢yHkuus, e€ rpaduk. ['paduk ¢pynkumuu y = |x|. I'paduueckoe perieHne auHEHHbIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHCHUM.



8 KIIACC

Yuca u BbIYMCTIEHUS

Ksagparueiii xopenb u3 uwucna. [lonsarue o0 uppanuoHaibHOM uucie. [lecsTuuHbie
NpUOJIMKEHNUS UPPAMOHATIBHBIX uncell. CBOICTBA apu(METHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K IPeoOpa30BAaHUIO YHUCIIOBBIX BBIPAXXEHUN U BBIUMCICHUSIM. [lefiCTBUTENbHBIE
qucia.

Crenens ¢ LeabIM IOKa3aTeneM U e€ cpoiicTBa. CTaHIapTHas 3alKch YUCIA.

Auaredpanyeckne BbIpaKeHHUs

KBanpartublii TpéxwieH, pa3joKeHHE KBaJpaTHOTO TpEXWIeHAa HAa MHOXMTEIHU.

Anrebpandeckas qpo0s. OCHOBHOE CBOMCTBO anreOpandeckoil npoou. CioxeHue,
BBIYMTAHUE, YMHOXKEHUE, JieJieHue anreOpanueckux OpoOeil. PanmoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpatHoe ypaBHeHue, QopMyna KOpHEW KBaapaTHOTro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHUH, CBOASIIMXCS K JUHEHHBIM M KBajapaTHbIM. [Ipocreiimine npoOHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMsI MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPAaBHEHUN C JBYMs NEpEeMEHHBIMH. [IpuMepsl pelIeHus CHUCTEM HEJIMHEWHBIX YPABHEHUU C
JBYMSI TIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M MX CBOWcTBAa. HepaBeHCTBO € OAHOM TEPEMEHHOM.
PaBHOCHJIBHOCTH HEpaBEHCTB. JIMHEHBIE HEpPaBEHCTBA C OJHOW MepeMeHHOW. CucTeMbl
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢pynkmuu. O6IaCTh ONPEACICHUs] 1 MHOKECTBO 3Ha4eHUH (yHKIMUA. CroCOOBI
3aaHusl QyHKITUH.

I'padux pyakuuu. Urenue croiictB Gpynkumuu no e€ rpaduky. [Ipumeps! rpadukon
(GYHKIHH, 0TpaXKaloUIX peabHbIe IPOLIECCHI.

OyYHKIMH, ONUCHIBAIOIIKE MPSAMYIO U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCHUMOCTH, MX

rpaduxn. OyHkIEE Y = X2, ¥ = X3, y = VX, y=|X|. [padudeckoe pemeHne ypaBHEHHIl H CHCTEM

YPaBHEHUM.

9 KJIACC

Yuciaa 1 BBIYUCIEHHUS

PanmonanbHble yncna, uppaMoHaIbHbIe YUCIA, KOHEYHbIE U OECKOHEYHbIE JEeCATUYHBIC
npobu. MHOXECTBO JIeHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa KaKk OECKOHEYHbBIC
JIecsiTUYHble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOKECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSMOU.

CpaBHeHHE NEHCTBUTENBHBIX YHUCEN, apu(MeTHUecKHe ACUCTBUS C JEHCTBUTEIBbHBIMU
YHUCIaMU.

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTH MPOIECCOB B OKPYXKAIOIIEM
MHpE.



[TpubnmxEéHHoe 3HaYEHHWE BEIMYMHBI, TOYHOCTh NpuOMmKeHus. OKpyrieHue Yuced.
IIpukuaka v OLlEHKA pe3yJIbTaTOB BBIYUCICHUN.

YpaBHeHus1 U HepaBeHCTBA

JIuneiiHoe ypaBHeHue. Pemenne ypaBHeHHM, CBOIAIIUXCS K JINHEHHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOJAIIMXCS K KBaJpPAaTHBIM.
bukBanpatHoe ypaBHeHue. IIpuMmepsl peleHuss ypaBHEHHW TPETbe M YETBEPTOU CTENEHEHN
Pa3iIoKEHUEM Ha MHOKUTEIIH.

Pemienne  ApoOHO-palMOHAIBHBIX  YpaBHEHH. Pemienne  TekCcTOBBIX  3adad
aIreOpanaeckKiuM METOOM.

VYpaBHeHHE C IBYMS NEpeMEHHBIMH U ero rpaduk. PemeHune cucteM IBYX JIMHEHHBIX
YpPAaBHEHUN C JByMs NEPEMEHHBIMH. PerieHue cuUcTeM IBYX YpPaBHEHHW, OJHO M3 KOTOPBIX
JUHEHoe, a Apyroe — BTOPOH cTemeHu. I'paduueckas MHTEpHpETalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CIIoCOOOM.

YucnoBsle HEPAaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemieHne cucTeM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOM mnepemeHHOU. KBanparnele HepaBeHcTBa. ['paduueckas mHTeprperanus
HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

LORIIN1700

Ksanpatnunas ynkius, e€ rpadux u cBoiicTBa. [lapaboma, KOOpAHMHATHI BEPIITUHBI
mapaboJIbl, 0Cb CHMMETPHUH TTapadoJIbL.

Ipadukn dyrkmmit: y = kx, y = kx + b, y = kix, y = x3, y = \x, y = |x| u nx cBoiicrsa.

YucsioBbIe NMOCIE10BATEILHOCTH H NMPOTPeCCHH

[ToHsiTHE YKMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJjaHUE MOCIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmyoit u popMyIioi N-To YieHa.

Apubmernueckass U TreoMeTpuyeckas mporpeccun.  DopMmynbl  N-TO  WieHa
aprupMETHYECKON U TEOMETPUUYECKON MTPOrPECCHil, CYMMBI TIEPBBHIX N WICHOB.

N3obpaxenne 4aeHOB apu(PMETHIECKON U TEOMETPUIECKOM MPOTPECCUil TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH. JIMHEWHBINA U SKCHOHEHIIUAIBHBIN poCT. CII0KHBIE TPOIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMbl y4yeOHOro Kypca «Ajredpay»
XapaKTEPU3YIOTCS:

1) maTpuoTHYeCKOe BOCIIUTAHHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUAM POCCHUUWCKHX MATEMAaTUKOB H POCCHICKOU
MaTEeMaTHYECKOU IIKOJIbI, K MCIIOIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HAyKaX U MPUKIATHBIX
chepax;

2) rpasIaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEN TpakJaHWHA M peah3alliid €ro Tpas,
MPEACTABICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPaXKJAHCKOTO 00IIecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM TOCTIKCHHUI
HayKH{, 0CO3HAHWEM BOXHOCTH MOPATLHO-3TUUECKUX MIPUHITUIIOB B JEATEIHHOCTH YIEHOTO;

3) Tpy/I0BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE y4YacTHE B PEIICHWW MPAKTUYECKHX 3a/]ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSIKEHUU BCEH
KU3HU JJIS1 YCHEIHON Mpo¢ecCHOHANbHON IEATeIbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHONW TpPAaeKTOPHUH OOpa3oBaHUs U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTnvecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOLIMOHAIBHOMY W O3CTETHUECKOMY BOCHIPHUSATHIO MaTeMaTUYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHM, YMEHUIO BUJIETh MaTeMaTHYeCKIe 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'O MIO3HAHUS:

OpUEHTAIlel B JESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuYHBIX IpejacTaBiIeHHil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YEJIOBEKa, MPUPOABI U O0OIIecTBa, MOHUMAaHHEM
MaTeMaTHYeCKOW HaykKu Kak c(epbl 4YeIOBEUeCKOW MesTeIbHOCTH, STamoB €€ pa3BUTHUA U
3HAYUMOCTHU JJISl Pa3BUTHUS LIMBUIIN3AIIUH, OBJIAJICHHEM SI3bIKOM MaTEeMaTHKU U MaTeMaTHUYeCKON
KYIbTYpOH KaK CpEACTBOM TIO3HAHHWsSI MHpa, OBIAJCHHEM NPOCTCHIIMMU HABBIKAMU
UCCIIEIOBATENIbCKON esITEeNbHOCTH;

6) ¢usuueckoe BocnuTanue, GopMHUPOBaHHE  KYJIbBTYPbl  30POBbSI U
IMOLMOHAIBHOIO (JIArONOJTYyHUsI:

FOTOBHOCTBIO NPUMEHSATh MAaTEMaTHUECKHE 3HAHMUS B HHTEpPEcax CBOEro 3J0POBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pPOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qu3uveckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBIKA pEQIIEKCHH,
MPU3HAHUEM CBOETO IMpaBa Ha OIMIMOKY U TAaKOTO K€ TpaBa JPYyroro 4eI0BeKa;

7) 3K0JIOrHYecKoe BOCIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM Ul pelieHus 3amad B o0nacTu
COXPaHHOCTH OKPYKAIOIIEH cpeabl, IUIAHUPOBAHUS MOCTYNKOB M OIEHKA HUX BO3MOXHBIX
MOCJICJICTBUH JIJIsl OKpYKaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
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poOsieM U MyTel UX peleHus;



8) amanTanus K N3MEeHSIIOIMMCS YCJIOBHSIM COIMAIbHOI W MPUPOTHOI Cpebl:

TFOTOBHOCTBIO K JICMCTBUSAM B YCJIOBHUSAX HEOIPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEIBHOCTh, B TOM YHUCJIE YMEHUE YUYHUTHCS y IPYrUX
mroziei, mpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHMK HOBBIX 3HAHHM, B TOM 4Hcie (GOPMYyIHpPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX W SIBICHUAX, B TOM YHUCIIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
neuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INITAHUPOBATh CBOE Pa3BHUTHE,

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHTYallMlO, BOCIHPHHUMATh  CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEpP, KOPPEKTHUPOBATh IMPUHUMAEMblE PEIIECHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBLIC y‘-leﬁl—[l)le JeHCcTBUSA

ba3oBble Jloruyeckue aeiicTBUA:

® BBISBIIATE U XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYCCKHX OOBEKTOB,
MOHATHH, OTHONICHWH MEXIY IMOHATHAMHU, (POPMYIUPOBATH OMPEICIICHUS TOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHUS TSI 0000IEeHHUS
Y CPaBHECHHUS, KPUTSPUHU TTPOBOJIUMOTO aHAIN3a;

® BOCIPHHMMATH, (DOPMYIUPOBATh W MPEOOPA30BHIBATL CY)KJICHUS: YTBEPIUTCILHBIC H
OTpHIIATENIbHBIC, EIMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIATH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHUSIX M YTBEP)KICHUAX, Mpeiaratb KPUTCPUH ISl BBISIBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

e JenaTh BHIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKITIOUCHUH, YMO3aKIIFOUYCHUH TI0 aHAJIOTHH;

e pa3duparh JIOKa3aTENIbCTBA MATEeMAaTUYECKUX YTBEpXKICHHWHA (TpsMbIe W OT
MPOTHBHOTO), IPOBOIUTH CaMOCTOSITEIILHO HECIIOKHBIE  JI0Ka3aTelIbCTBA
MaTeMaTU4YeCKUX (AKTOB, BBICTPaMBATh aPTryMEHTAINMIO, IMPHBOAUTH TPUMEPHI |
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BEIOMpaTh crnoco0 pemieHust y4eOHOW 3amauM (CpaBHHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BEIOUpaTh HanOoJIee MOIXOAANIINN ¢ yIETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebcKue 1eHCTBUS:

® UCIOJB30BaTh  BONPOCHI  KaK  HMCCIICNOBATEIIbCKANW  MHCTPYMEHT  IIO3HaHUS,
(dbopmynupoBaTth BOTIPOCHI, buKCcHpyrOIHe NPOTHBOPEUHE, npooemy,
CaMOCTOSITENIbHO YCTaHABIMBATh KCKOMOE U JaHHOE, (QOpPMHUpPOBATh THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOSTEIHHO COCTaBJICHHOMY IUIaHY HECJIOXHBIM HIKCIEPUMEHT,
HEOOMBIIIOE UCCIEIOBAHUE 110 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTUYecKOro
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK Ty COOO;

e caMocToATeNnbHO (opMynupoBaTh OOOOIIEHWSI M  BBIBOABI TIO  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOTYYEHHBIX
Pe3yNIbTaTOB, BHIBOJOB U 0000IIEHNI;
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IMPOTHO3UPOBATH BO3BMOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BblIBUTATH ITPCAIIOJIOKCHHUA
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH HEOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAINHU, JAHHBIX, HEOOXOIMMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAM3UPOBATh, CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (OPM IPEIICTABICHHS,;

BBIOMpaTh hopMy npeacTaBiIeHUs: HHPOPMAIMK U WIUTFOCTPUPOBATH PEIIacMbIe 3a/1a41
CXeMaMH, JrarpaMMaMu, HHOU rpaduKoil 1 nX KOMOWHAIMSIMH,

OIICHUBATh HAAEKHOCTh WH(GOPMAIMH TIO0 KPUTEPHUIM, NPETIOKEHHBIM YUUTENEM TN
c(OPMYIIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJbHBIC y‘{eﬁﬂble JaelcTBHUA:

BOCIIPHHUMATH U (POPMYJTHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMHU U TCIISIMU
OOIIeHus, SCHO, TOYHO, T'PAMOTHO BBIPAKATh CBOK TOYKY 3PCHHUS B YCTHBIX H
MMACEMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOJy PEIICHHs 33]]a4i, KOMMEHTHPOBATh
TIOJTy4EHHBIN pe3yibTaT;

B X0JIe 00CYKJIEHHsI 3371aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBI, IIPOOIEMBI,
pemnraeMoi  3a7add, BBICKA3bIBATh HJICH, HAICJICHHBIC HAa TIOMCK  pEIIeHUs,
COTIOCTAaBJIATh CBOM CYXKICHHS C CYXICHHSIMH JPYrUX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh pa3IMune U CXOACTBO MO3HIINH, B KOPPEKTHOH (hopme (HopMyInHupoBaTh
pa3HoriacHsi, CBOU BO3PAXKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIIEJOBAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3aJay MPE3CHTAUUU M
0COOEHHOCTEH ayJTUTOPHH;

MOHUMATh M HMCHOJIb30BaTh MPEUMYILECTBA KOMAHIHON U WHAUBUAYaJIbHON pabOTHI
MIPH pElICHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

MIPUHUMATD 11eJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3allui0 COBMECTHOM
paboThl, pacmpenensaTb BuAbl pabOT, AOroBapuBaThCS, OOCYXKIaThb NpOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢dopmax paboTel (0O0CYXJeHHs, OOMEH MHEHUSIMH,
MO3IOBbI€ IITYPMbI M JAPYTUE), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPIAHMHHPOBATH
CBOM JICUCTBHUSA C APYrUMU YJICHAMHU KOMAaH]Ibl, OLICHUBATh KAueCTBO CBOETO BKJIaJa B
0OLIUI TPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIYACTHHUKAMU B3aUMOACHCTBUA.

PeryasiTuBHbIe YHHBepCaJbHbIe YUeOHbIe NeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH, AJITOPUTM pelleHus 3ajaud (WM ero 4YacTh),
BBIOMpATh CIOCOO pELIeHHs ¢ Y4ETOM HUMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C Yy4ETOM
HOBOH MH(OpPMAIUH.

CaMOKOHTPO.TIb, IMOLMOHAJIbHBINA HHTEJJIEKT:

BJIaJCTh criocobamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJIbTaTa PCIICHUA
MaTeMaTHYECKOH 3aaa4u,
OpeABUACTb TPYAHOCTHU, KOTOPLIC MOTYT BO3HUKHYTH IIPU PCIICHUU 3ada4d, BHOCHUTH
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBC HOBBLIX OGCTOHTCJ’ILCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCfI;
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® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOM LIEJIA U YCIOBUSAM,
OOBSICHATh TPUYMHBI JOCTHOKEHHS] WIM HEAOCTHIKECHUS IIeNIM, HAaXOJWUTh OIIUOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATDBI

K xonHmy oOyuenus B 7/ Kjacce OOydaroUIMiiCsi HOJIyYUT CIEAYIOIIME NPEAMETHbIE
pe3ybTaThI:

Yuciia 1 BHIYUCICHUS

BbinonHATh, coderass YCTHbIE U IUCbMEHHbIE MPUEMBI, apupMETHUYECKUE AECUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YUCIIOBBIX BBIPAXEHHWH, MPUMEHSTHh PpPazHOOOpa3HbIE CHOCOOBI M
NpUEMBl BBIYMCICHUS 3HAYEHWHM JPOOHBIX BBIPAXKEHMM, COAEpKAIIUX OOBIKHOBEHHBIE U
JECSITUYHBIE JPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECSATHUHYI, B YaCTHOCTHU B OECKOHEYHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAIO0UMBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh 4ncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIECHUH, OLIEHKY 3HAUE€HUN YUCIOBBIX
BBIpaKEHUH. BBIMONHATH NeMCTBUS CO CTETIEHSIMHU C HATYpaIbHBIMU MTOKA3aTEISIMHU.

[IpyuMeHATh NpPU3HAKKU JEIUMOCTH, DPA3JIOKEHUE HA MHOXKUTEIM HAaTypaJbHBIX YHCEIN.

Pemare npakTHKO-OPHEHTUPOBAHHbBIE 3aJaud, CBSI3aHHbIC C OTHOLICHHEM BEJIMYUH,
IPONOPLMOHAIBHOCTBIO BEIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YIbTAThl PELICHUS 3a1a4
C Y4€TOM OTrpaHUYEHHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIpasKeHHUs

Hcnonb3oBatk anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPQXKEHUH MPH 3aJaHHBIX 3HAUECHUSIX EPEMEHHBbIX.

BbimonHaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHHsI B MHOTOWIEH IPUBEIEHUEM MOJ0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yYMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOIOWIEHAa Ha MHOIOYIEH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa30KEHHE MHOIOWIEHOB HAa MHOMKUTENIM C IOMOILIBIO BBIHECEHMS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMEHEeHUs: (GopMysl COKpaléHHOTro
YMHO>KEHUS.

[IpumeHnsTh npeoOpa3oBaHUs MHOTOWICHOB [UIl pEIIEHUS pa3IUYHBIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM NPAKTUKH.

Hcnonb3oBaTh CBONWCTBA CTENEHEN C HATYpaJIbHBIMHU MOKA3aTeNIIMU sl TpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHS H HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSSA IpaBWJIa MEpPeXona OT
UCXOJHOTO YpPAaBHEHHs K paBHOCWIBHOMY eMy. lIpoBepsaTs, fABIIieTCS JIM 4YHMCIO KOpPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckue METOAbI IPH PELICHUN JTMHEWHBIX YPaBHEHUH U UX CHCTEM.
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[TonGupath npuMepsI ap YMCEIl, SIBISIOUMXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C IBYMSI
IIEPEMEHHBIMHU.

Ctpouth B KOOpDAMHATHOM TIUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C JBYMS
NEpPEMEHHBIMH, MOJIB3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHHUSL.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHUM C ABYMs I[EPEMEHHBIMHU, B TOM YHCIIE
rpaduIecKu.

CocraBiTh M pemiarth JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JMHEMHBIX YpaBHEHHH IO
YCIIOBUIO 3a/ladl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IOJIyYEHHBIH
pe3yibTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpSAMOM TOYKHU, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpJIMHATaM, JIydd, OTpPE3KH, UHTEpBajbl, 3allUChIBaThb YHUCJIOBbIE IPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOpPJAMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEeHHBIX QyHKIMA. CTpouTth rpagux QyHKuuu y = [X|.

OnuceiBaTh € TOMOIIbIO (QYHKUIMHA W3BECTHBIE 3aBUCUMOCTH MEXAY BEITUYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHHE, 1[€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMTEIHLHOCTH, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPEACTABICHHUS M aHaATW3a WHPOPMAIUH, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIUIO U3 IT'paUKOB peaabHbIX MPOIIECCOB U 3aBUCHMOCTEH.

K xoHmy oOydyenuss B 8 kJiacce OOydYarONIMiCS TOJYYUT CIEAYIONIUE MPEAMETHBIC
pe3yibTaThl:

Yuciia 1 BbIYMCTICHUS

Hcnonp3oBaTe HavajabHbIE NPEACTaBIECHUS O MHOXKECTBE ICHCTBUTENBHBIX YHCEN AN
CPaBHEHMsI, OKpPYIVIEHUS M BBIUUCIEHUM, W300paxkaTh AECHCTBUTENbHBIE YUCJIa TOYKAMU Ha
KOOPJIMHATHOM MPSIMOTA.

[IpuMeHsaTh NOHATHE apU(PMETHUECKOro KBAJpPaTHOIO KOPHS, HAXOAWUTh KBaJpaTHBIE
KOPHH, MCIIOJIb3Ys IPU HEOOXOAUMOCTHU KaJIbKYJIATOP, BBIIIOJIHATH IPE0OpPa30BaHUs BbIPAKEHUIH,
coJiepKalluX KBaJpaTHbIe KOPHH, UCTIONIb3YsI CBOWCTBA KOPHEH.

Hcnonp3oBaTe 3anMcH OONBLUIMX M MalbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOei u
creneneid yucina 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHM C LEeNbIM II0Ka3aTeJeM, BBINOJIHATH I[PeoOpa3oBaHUs
BBIPAXKEHUH, COJIepKAILUX CTEIEHHU C LIEIbIM [T0Ka3aTeeM.

BBINONHATE TOXJECTBEHHBbIE NPE0Opa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI ICHCTBUN HAJl MHOTOWICHAMH U adredpanyecKuMM JpoOsMu.

PacknaapiBaTh KBaJpaTHbBIN TPEXWIEH HA MHOKHUTEIH.

[IpumensTh mnpeoOpazoBaHMs BBIPAXKEHUH s peIIeHUs pazIMyHbBIX 3a1ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NTPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemats nuHelHbIe, KBapAaTHBIE YPABHEHUS U PallMOHAJIBHBIE YPABHEHUS, CBOIAILIMECS K
HUM, CUCTEMBI JIBYX YPABHEHHMH C JBYMs IIEPEMEHHBIMU.

IIpoBoauTh MpoCTENIINE NCCIEN0BAaHNS YPABHEHNUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX MpeJcTaBIeHUi (yCTaHaBIMBAaTh, MMEET JIM YypaBHEHHE WU
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CUCTEMA YPaBHEHUMN PEILIEHUs, ECIIM UMEET, TO CKOJIbKO, U IIPOYEE).
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[lepexoauTe OT clIOBeCHOW (GOPMYIUPOBKH 3aJauydl K e anreOpamyeckoill MOJenu ¢
IIOMOIIBIO COCTaBJIECHHUS YPABHEHMsS]I WJIM CUCTEMBl YpPaBHEHUH, MHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MOJIY4EHHbIN pe3ynbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKH, PEIIATh JINHEHHbIE
HEpaBEHCTBA C OJHOM IEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpapUUEcKyl0 HIUIIOCTPALUIO
MHO>KECTBA PELLIEHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  HKCIOJIB30BATh  (PYHKIMOHAIBHBIE TIOHATUS M SI3bIK  (TEPMMHBI,
CUMBOJIMYECKHE O0O03HAYECHUs), OMPENCIATh 3HaueHHe (YHKIMU TO 3HAYCHUIO apryMEHTa,
OTIPENIENATh CBOWCTBA (QYHKIMH IO €€ TpaduKy.

Crpouts rpaduku 31eMeHTapHbIX QYHKIHMHN BUA:

y=k/x, y=x2, y = x3,y = x|, y = VX, onmcBIBaTh CBOHCTBA YHCIOBON (DYHKIHMH MO €&

rpaduky.

K xonmy oOyueHus B 9 kjacce OOy4arONIWICS TOJIYYUT CICAYIONIME TPEAMETHBIC
pe3ynbTaThI:

Yucjia v BbIYUCIEHUSA

CpaBHUBATH U YIOPSAIOYNBATEH PAIMOHALHBIC U HPPAMOHAIBHBIE YUCIIA.

BeITIONTHATE apudMeTHUeCKue NSHCTBUS C PAIMOHATBHBIMUA YUCIIAMH, COUYETasl YCTHBIC H
MMMCbMEHHBIC TTPUEMBI, BBITIOJHATH BEIYHUCIICHHS ¢ UPPAIlHOHATHLHBIMA YHCIIAMHU.

Haxonuth 3HaueHUs CTENEHE! C MEJIbIMU TOKa3aTesIMU M KOPHEH, BEIYUCIIATh 3HAUCHUS
YHCIIOBBIX BbIPaXKEHUH.

OKpyrnaTh AeWCTBUTEIbHBIE YUCIIA, BBIIOJIHATH MPUKUIKY PE3yJbTaTa BHIYMCICHU,
OILICHKY YHCJIOBBIX BBIPKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarts nuHellHbIE U KBaJpaTHbIE YPaBHEHUsS, YypaBHEHUS, CBOJSIIMECS K HUM,
npocTeime JpoOHO-pallioHalIbHBIE YPAaBHEHUS.

Pemath cuctembl ABYX JIMHEHHBIX YpaBHEHHM C JBYMsI IEPEMEHHBIMU U CHCTEMBI ABYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBISIETCS JTUHEIHBIM.

Pemarth TekcTOBbIE 3a7auu  anreOpauvdeckuM CrocoOOM C MOMOUIBI0 COCTaBIICHHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUM C ABYMS MIEPEMEHHBIMHU.

[IpoBoauTh MpocTeiIrie ccieI0BaHus YpaBHEHUN U CUCTEM YPaBHEHMIA, B TOM YHCIIE C
MpUMEHEHHEeM TpaUuecKux MpeAcTaBlieHuil (yCTaHaBIMBaTh, HMEET JH YpaBHEHHE WIU
CUCTEeMa YpaBHEHUI PEIlCHUs, ECIM UMEET, TO CKOJIBKO, U ITpoyYee).

Pemarp nuHeliHble HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBAa, H300pa)kaTh peElICHUE
HEPaBEHCTB HA YHCIOBOM MPSMOM, 3aMMCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemath cuctembl JUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOM MPSIMOI,
3aMMChIBATh PEUICHHE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUU PA3TUYHBIX 3a]1a4.

DyHKUUH

PacrioznaBate (hyHKIMH U3y4eHHBIX BHAOB. [loka3bIiBaTh CXeMaTHYECKH PACIONOKEHUE HA

KOOPIHUHATHOM MJIOCKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +

¢,y =x3,y=1x, y = |X|, B 3aBHCHMOCTH OT 3HaueHHi1 KOIDDUIHEHTOB, OMICHBATH CBOHCTBA

14



GbyHKIUH.

CtpouTth 1 n300paXkaTb CXeMaTHYECKU TPaPUKH KBaJAPATUIHBIX (DYHKIUH, OMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKLUH N0 UX TpaduKam.

Pacnio3naBate  KBaJpaTW4HYl0 (QYHKIUIO 10 (opmynae, NPUBOAUTH MPUMEPHI
KBaJ[PaTUYHBIX QYHKIUH U3 peaIbHON KU3HH, (PUIUKHU, TCOMETPHUH.

YucJ10BbIE MOCJIEA0BATEIBHOCTH H IIPOIrPeCcCHU

Pacnio3naBate apu()METHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUU TPHU PA3HBIX CIIOCOOax
3aJJaHuUs.

BbINOJIHATE BHIYUCIEHUS C UCTIOJIb30BaHUEM (POPMYIT N-TO WieHa apu(PMETUYECKON U
F€OMETPUYECKON NMPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4ieHbl NOCIEI0BATEIbHOCTH TOUKAMU HA KOOPIMHATHON TJIOCKOCTH.

Pematp 3amaun, cBA3aHHbBIE C YHCIOBBIMU IOCIIEA0BATEIBHOCTAMHU, B TOM YHCIE 3a7a4u
13 peabHOM JKMU3HH (C MCTIOIb30BAaHUEM KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne i/mt

HaumenoBanue pa3aeioB u

TEMIIPOrpaMMbI

KoaunuecTBo yacoB

DJIeKTPOHHbIE
(uu¢pposwIe)

o0pa3oBartejibHbIE

pecypchbl

KonTpoasu
Bcero
bIepadoThI

IIpakTHyeck

nepadoThbI

Ywciaa ¥ BEIYMCIICHUS.

PaI_[I/IOHaJ'IBHI)IeLII/ICJ'Ia
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https://www.yaklass.ru/
https://math-
oge.sdamgia.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
bubnuoreka [JOK
https://m.edso0.ru/7f415b90
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AnreOpandeckre BhIpaKeHUs
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