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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBis€TCS OJHHMM M3 OIOPHBIX KypCOB OCHOBHOIO 00miero oOpa3oBaHHs: OHa
o0OecrieunBaeT M3ydyeHUE APYTUX IJUCLHUIUIMH, KaK €CTECTBEHHO-HAyYHOro, TaK M T'yMAaHHUTAapHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO Ui MPOJODKEHHs 00pa3oBaHUS MB  IOBCEAHEBHOM  IKHM3HH.
PazBute @y  oOywaromuxcs  Hay4HbIX  [PEACTaBICHUM O MPOUCXOXKIACHUU M CYLIHOCTU
anredpanvyeckux aOCTpaKIMii, CIocoOe OTpaKCHHSI MAaTEMAaTUYECKOM HayKO# SIBJICHUN U MPOIIECCOB B
npupojie U 00IIecTBe, PO MAaTEMAaTUYECKOTO MOJIEIHPOBAHUS B HAyYHOM MO3HAHUHM U B MPAKTHKE
CrocoOCcTBYeT (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB MBIILICHUS, HEOOXOAMMBIX
JUISL aIalTalliil B COBPEMEHHOM IdpoBoMm obmiecTBe. M3ydyenue anreOpbl oOecrieunBaeT pa3BUTHE
yMeHusi HaOJroAaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTU MBILIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBUS W BBIBOABI, (POPMYIHPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpsl 00ecleyuBaeT pPa3BUTUE JIOTHUECKOTO MBIIIJICHUS
OoOy4aroluXcsi: OHHU HCIONB3YIOT JEAYKTUBHbIE U WHAYKTUBHBIE pACCyKIEHUs, 00O0OLIeHHEe WU
KOHKpeTH3aiuio, abcrparupoBanue u ananoruto. OOyueHue anredpe MpeanonaracT 3HaYUTeNbHBIH
00BEM CaMOCTOSITETIHHON JIEATEIFHOCTH O0YYaroIIuXCs, MOITOMY CaMOCTOSITETIbHOE pEIICHUE 3amad
ABJIIETCS peaju3alueil 1eATeIbHOCTHOrO PUHIUIA 00YUEeHHUS.

B crpykType mporpammbl yuyeOHOTO Kypca «Anredpa» Uisi OCHOBHOTO OOIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COAEPKATETbHO-METOJAUYECKUE JIMHHUU:

«Yucna v BBIYUCICHUSY, «AJreOpandecKkue BoIpaKEHHs», «Y paBHEHHS U HEPABEHCTBAY,

«Dynkuumn». Kaxgmas U3 3THX  COAEPKATEIbHO-METOAWYECKUX JIMHUW  Pa3BUBAETCAd Ha
OPOTSKEHUH TPEX JIET U3YUYEHHUS Kypca, B3aUMOJEHCTBYS C APYTUMU €ro JTUHUSAMHU. B xone usydeHus
yueOHOro Kypca OOyYaromMMCsl MPHUXOAUTCS JIOTHYECKH pPACCYKIaTh, UCIIOJIb30BATh TEOPETHKO-
MHOXECTBEHHBIN SI3bIK. B CBA3M C 3TMM B mporpammy y4yeOHOro Kypca «Airedpa» BKIIOUEHBI
HEKOTOpbI€ OCHOBBI JIOTHMKH, IPEJCTABJICHHbIE BO BCEX OCHOBHBIX pa3Jellax MaTeMaTH4ecKOro
o0pa3oBaHMsi U  CIIOCOOCTBYIOIIME  OBJQJACHHIO  OOYYaIOIIMMHUCA OCHOB  YHHBEpPCAJIbHOTO
MareMatuyeckoro s3bika. CopepikaTelabHONM M CTPYKTYPHOM OCOOEHHOCTBIO Y4YeOHOro Kypca
«Aurebpay SBIAETCIETO HHTETPUPOBAHHBIN XapakKTep.

Conepxxanue TuHUM «YuHCa U BBIYUCICHUS» CIYKUT OCHOBOM Ul JAlbHEUIIEro H3y4eHMs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOUIMXCS JOIMYECKOI'O MBINUIEHUs, (POPMUPOBAHUIO
YMEHUS MOJb30BaThCs AITOPUTMaMH, a TAaKKe MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUIsL TIOBCEAHEBHOW »MW3HU. Pa3BuTHe NOHATHS O 4YHCI€ Ha YPOBHE OCHOBHOIO OOIIETro
0o0pa3oBaHUs CBS3aHO C pAlMOHAIBHBIMH W HUPPANMOHATIBHBIMU YHCIaMH, (OpPMHUpPOBaHUEM
NPEJCTaBICHUNA O JEWCTBUTENBHOM  YHMCJIE.  3aBepIieHHe  OCBOCHMS  YHUCIOBOM  JIMHUH
OTHECEHOK CpeaHeMy 0011eMy 00pa30BaHUIo.

CogepxaHuie IByX anreOpanveckux ITUHUN — «AnreOpandeckue BBIPAKCHHS» U
«YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAIOMIMXCS MaTeMaTHYECKOTO
anmaparta, HeOOXOQUMOTO MJIsi pelIeHUs 3aad MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOmero oo0pa3oBaHMs Y4eOHBIN MaTepHuai
TPYIIUPYETCS BOKPYT PAIIMOHANBHBIX BBIpAXKEHU. Anredpa TEMOHCTPHPYET 3HAYCHHE MATEMATHUKH
KaK s13bIKa JJISl TIOCTPOSHHUS MaTEeMaTHUYECKUX MOJIEeH, OMUCaHus MPOIECCOB U SBICHUN pPEalbHOTO
mupa. B 3amaunm oOydeHuss anreOpe BXOIAT TakXkKe [albHEWIee pa3BUTHE AITOPUTMHUYECKOTO
MBIIICHHSI, HEOOXOMMOT0, B YaCTHOCTH, JUISI OCBOCHUSI Kypca WH(POPMATHKH, W OBJIaJICHHE HAaBBIKAMHU
JNEOyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CHMBOJBHBIX (OpPM CIMOCOOCTBYET Pa3BUTHIO
BOOOpaXeHUsI, CIOCOOHOCTEH K MATEMAaTHIECKOMY TBOPYECTBY.

Conepxanre (QpyHKITMOHATBHO-TPAPUICCKON JIMHUHM HAIEJICHO Ha TMOJYyYeHHE OOYJaroIIMMUCS
3HaHMA O (QYHKIUSX KaK BaKHEHIEH MaTeMaTWdecKOW MOJENH JJIsi ONMHCAHHS M UCCIICIOBAHUS
pa3HooOpa3HbIX MPOLIECCOB U SIBICHUH B Mpupojae U oliecTBe. M3ydeHne marepuanga criocoOCTBYET
Pa3BUTHIO Y OOYyYaIOUIUXCSl YMEHHUS HCIOJIb30BaTh PA3IUYHBIC BBIPA3UTEIBHBIE CPEACTBA SI3BIKA

MAaTEMAaTUKHU — CJIOBECHBIC, CHMBOJIMYCCKHUC, rpa(bl/mecxne, BHOCUT BKJIad B q)OpMI/IpOBaHI/Ie
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MPEJICTABICHUIA O POJIMMATEMATHKHU B Pa3BUTHH [IUBIIIN3AINU U KYJIBTYPHI.

CormacHo yueOHOMY IuTaHy B 7-9 Kiaccax u3ydaeTcsi y4eOHBIM Kypc «Anredpay», KOTOPBIH
BKITIOUAET CJICYIOIINE OCHOBHBIC pa3/eNibl coepkanus: «Uucna U BRIYUCICHUN», «ANTreOpandeckue
BBIpQXCHUS», «YPaBHEHUS W HEPABEHCTBAY,

«DyHKIUNY.

O0miee  4YMCIO  YacoB, PEKOMEHJIOBAaHHBIX Ui W3ydeHus  ydeOHOoro  Kypca
«Anredpa», — 306 gacoB: B 7 kimacce — 102 vaca (3 uwaca B Henenio), B 8 kimacce —102 gaca (3
yaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HeZeIo).

COJEPXAHHME OBYUYEHUA

7 KJIACC
Yuca 1 BBIYUCIEHUS

JIpoOu OOBIKHOBEHHBIC W JECSATUYHBIC, MEPEXOA OT OAHOW (OPMBI 3amUch ApoOel K apyroi.
Iloustue paluoOHAJIBHOI0 4YwMcCjia, 3alucCb, CPABHCHHUC, YHOPAAOYHMBAHWC PaAlUOHAIBHBIX YHUCCIL.
Apudmerndeckue IeHCTBHUA C pallMOHAILHBIMU YUCIIaMH. Pemienue 3aqad U3 peaqbHON MPAKTUKU Ha
4acTH, Ha APOOH.

CrerneHb ¢ HaTYpaJbHBIM TIOKa3aTeJIeM: OIpPECICHUE, TPEe0Opa30BaHUE BBIPAKCHUI HA OCHOBE
ornpezeNeHus, 3anuch 00IbIIMX yuces. [IporeHTsl, 3anuch IpPOUEHTOB B BUE ApoOu U ApodU B BUAE
IIPOLIEHTOB. TPy OCHOBHBIE 33/1a4¥ HAIIPOLICHTHI, PEIICHHE 3a/1a4 U3 PEaJIbHON IIPAKTUKHU.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH, PA3JIOKCHUC HAa MHOXUTCIIN HATYPAJIbHBIX YHUCCIIL.

Peannarie 3aBUCUMOCTH, B TOM YUCJIC ITpsAMast U 06paTHa${ MMPpONnOpHUOHAIIBHOCTH.

AuredpanyecKkue BbIPaKeHHA

IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAKEHHUS C NEpPEeMEHHOW. JlomyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEX1y BeITUYMHAMH B BHUJE (GopMyibl. Berancienus mno
dopmynam. IIpeoOpa3oBaHne OYKBEHHBIX BBIpR)KEHUH, TOXKJIECTBEHHO paBHbIE BBIPAXKEHUS, MpaBUIIa
npeoOpa3oBaHUsl CYyMM W MNpPOU3BEACHUHN, MpaBUia PACKPBITUS CKOOOK M TNPHUBEAECHUS MOJOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HaTypalbHBIM IIOKA3aTEJIEM.

Opnowienbsl u MHoOrowieHbl. CrteneHb MHorowieHa. ClojkeHue, BbIUMTAHUE, YMHOKEHUE
MHOTOYJICHOB. DOpMyJbl COKPAIIEHHOTO YMHOXXEHMs: KBaJpaT CyMMBbI M KBajapaT Pa3HOCTH.
®opmylia pa3HOCTH KBaApatoB. Pa3nokeHWe MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEeHb YpaBHEHMsI, IpaBWiIa MpeoOpa3oBaHMsI YpaBHEHHS, PaBHOCHIIbHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHMCIIO KOPHEHW JIMHEWHOrO ypaBHEHUS, pEIIEHUE
JUHENHBIX ypaBHEHMI. CocTaBleHUE ypaBHEHUH IO YCIOBMIO 3ajaud. PemeHne TEeKCTOBBIX 3ajad ¢
IIOMOILBIO YPaBHEHUM.

JIluHeiiHOe ypaBHEHHE C JABYMS IepeMEeHHbIMM U ero rpadpuk. Cucrema ABYX JHMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU. PelieHne cucteM ypaBHEHHI CIOCOOOM IMOJICTaHOBKH. [Iprmepbl
pEIICHNs TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM yPaBHEHUM.

DOyHKIUHA

Koopnunara touku Ha npsiMoi. UmciioBble MPOMEXKYTKH. PaccTosiHue Mexay AByMs TOUKaMU
KOOPJAMHATHOU MPSIMOM.

[IpsmoyronbHas cucremMa koopauHat, ocu OX um Oy. AlOcumcca W oOpAMHATA TOYKM Ha
KOOpAMHATHOM miockocTh. [Ipumeps! rpadukos, 3agaHHbIx Gopmynamu. UTeHne TpaguKoB peaabHbIX
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3aBucuMocteil. [lonsitue pynkuu. ['paduk ¢ynknuu. CBoiictBa dhyHkumid. JIuneinas GyHakmus, e
rpapuk. I'padux ¢ynkumum y = |x|. I'paduueckoe peuieHne NTMHEHHBIX YPaBHEHUH M CHCTEM
JIMHEWHBIX YpaBHEHUH.

8 KJIACC
Yucyia 1 BBIYHCIEHUS

KBagparuplii kopeHb wu3 uyucina. Ilonstue 00 wuppamumoHabHOM 4Yucie. JlecaTHyHbIe
NPUOJIMDKEHUST UppalMOHANBHBIX uncel. CBoWCTBa apu(METHUECKHX KBaJpaTHBIX KOPHEH M HX
MIPUMEHEHHUE K MPe0Opa30BaHUIO YMCIOBBIX BBIPAXKEHUN U BHIYUCICHUSIM. J[eMCTBUTEIBHBIC YUCIIA.

Crernens ¢ LeabIM oKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKch YUCIIA.

Anredpanyeckue BbIpaKeHUs
KBanpaTHblii TpEXUIIeH, pa3ioKeHne KBaIpaTHOTO TPEXWIEHa Ha MHOXKHUTENH. AsreOpandeckast
npo6b. OCHOBHOE CBOMCTBO anredpandeckoi npodu. CrnoxeHue,
BBIYMTAHUE, YMHOXXCHHE, JeJieHHe anreOpanyeckux [poOed. ParmoHanbHbIe BBIPAKEHHUS U UX
npeoOpazoBaHue.

YpaBHeHNs M HEPABEHCTBA

KBanpartHoe ypaBHeHue, popmyna KopHel kBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOIALIMXCS K JMHEHHBIM U KBajpaTHbIM. Ilpocreiimine apoOHO-panoHaIbHBIE
YPaBHEHHS.

I'papuueckas uHTepnperanys YpaBHEHUH C JBYMs [I€PEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpaBHEHHH C AByMs IepeMeHHBbIMU. [IpuMepsl penieHusi CHCTEM HEJNIMHEWHBIX YPABHEHUHN C JIBYMs
IIEPEMEHHBIMH.

Perennie TeKCTOBBIX 3a/1a4 aNredpanyecKuM criocoooMm.

HucnoBble HEpAaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NepeMeHHOM. PaBHOCHIIBHOCTB
HepaBeHCTB. JInHelHbIe HEpaBEHCTBA C OAHON NepeMeHHOW. CUCTEMBIIIMHEWHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM.

DOyHKIUH

[Tonsitne pynkmuu. OOGnacTh OMpeneneHUss U MHOXKECTBO 3HAUYCHUU (YHKIIUHU.
Crioco6sbI 3a1aHust QyHKIHH.

I'paduk pynkumu. Yrenue cBoilctB pyHkumu no e€ rpaduky. IIpumepsl rpadukos GyHKIH,
OTpaXXaIOIIUX peabHbIE MPOIECCHI.

OyHKINH, OHUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIHOHATbHBIE 3aBUCUMOCTH, UX TpapUKU.
Oyukuun Y = X2,y = X3, y =V, y=|x|. [paduueckoe peleHie ypaBHEHHIT U CUCTEM ypaBHEHHIA.

9 KJIACC
Yuciaa v BbIYHCTIEHHUSA

PanmonaneHbie uncna, uppaloHaIbHbIe YUCIIAa, KOHEUYHbIE B OECKOHEYHBIE JIECATUYHbIE APOOH.
MHOXECTBO JTEUCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIE YHClIa KaKk OCCKOHEUHBIE JECATUYHBIC TPOOH.
B3anmMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEUCTBUTEIBHBIX YHUCENI U KOOPAUHATHOU

IPSIMOiL.

CpaBHeHMe NENCTBUTEIBHBIX 4ucell, apudmernyeckue JNEUCTBUSA C
JNEHUCTBUTEIbHBIMY YUCIIAMH.

Pasmepsl 00BEKTOB OKPY’KaIOILEro MHpa, JUITUTENBHOCTD IIPOLIECCOB B

OKPY’KaIOIlleM MUDE.
[TpubnuxEHHOE 3HaYCHNE BEMYMHBI, TOYHOCTH MpuOmmkenus. Okpyriaenue uncen. [puknaka
U OLICHKA PE3YJIbTATOB BBIUYUCICHUM.

YpaBHeHNs U HEpaBeHCTBA



JluneitHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCA K JUHEWHBIM. KBaapatHoe

ypaBHEHUE. PelieHue ypaBHEHMH, CBOAAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. llpumepbl pemeHuss ypaBHEHMH TpeTbed M UYETBEPTOM CTENECHEU
Pa30KEHUEM Ha MHOXKHTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHune TEKCTOBBIX 3a/4ay alreOpandyeckum
METOJIOM.

VYpaBHeHue ¢ IByMs IEpeMEHHBIMU U ero rpaduk. Pemienne cuctem ByX JIMHEHHBIX YpaBHEHHIM
C IByMs IIEpeMEHHbIMU. PelieHne cucrem JByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEHHOE, a Ipyroe —
BTOpOH crereHu. ['paduueckas MHTEPIIpETAUs CUCTEMBl YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pemenrie TEKCTOBBIX 3aJay  alreOpanyeckKuM  CIIOCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue mnMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOH. PeleHue cucTeM JMHEHHBIX
HEpaBEHCTB C OAHON mnepemMeHHoil. KBaapartHele HepaBeHcTBa. ['paduueckas WHTepHpeTays
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMU.

DOyHKIUH
Kanpatnunast pynkius, e€ rpaduk u cBoiictsa. [lapabomna, KoopIuHATHI BEPUIHHBITAPA0OIIBI, 0Ch
CUMMETpPHUHU TapadoIbI.

# _
Ipapuxu Qynkumit: y = £x, y= £x+b, y= , y=2x3,y= Vx, y=|x|,
X
U UX CBOMCTBA.

Yucii0Bble MOCTEA0BATEILHOCTH M IIPOrPeCCHU

[lonsiTe YMCIOBOM TOCHEAOBATEIIBHOCTUA. 3aJaHUE IIOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyIoif u popMyIoN N-TO YWiIeHaA.

Apudmernueckas U reoMmerpuyeckas nporpeccuu. Gopmyinbsl N-ro wieHa apupMETHYECKOH U
FEOMETPUUYECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N300pakeHne UICHOB apu(METHUECKOW M TeOMEeTpUYECKOH Mporpeccuif TOYKaMH Ha
KOOPJMHATHOM TUIOCKOCTU. JINHEWHBIN 1 SKCIIOHEHIMAIbHBIN pocT. CII0KHBIE TPOLIEHTHI.

OnwuceiBaTh ¢ MOMOILIBIO (DYHKIMI M3BECTHbIE 3aBUCUMOCTH MEXAY BEIMUYMHAMM: CKOPOCTb,
BpEMs1, pacCTOSTHUE, 1IeHa, KOTMYECTBO, CTOMMOCTb, IPOM3BOIUTENLHOCTh, BpeMs, 00bEM pabOTHI.

HaxonuTh 3HaueHHne GyHKIUU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii cmocod mpeacTaBIeHHs M aHanuM3a WHGOpMAlMM, H3BJIEKaTb U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI NPOTpaMMbI ydeOHOTOo Kypca K KOHIy OOy4deHus B 8
KJ1acce:

Yuciaa v BbIYMCTIECHUS

Hcnonb30BaTh HadalbHbIE TPEACTABICHUS O MHOMXECTBE JECUCTBUTEIBHBIX YHCEN A
CpPaBHEHHS, OKPYIJICHHWS U BBIYHUCICHHUH, H300pa)kaTh ACWCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJIMHATHOM MPSIMOIA.

[TpuMmeHsITh MOHATHE apU(PMETUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAWUTh KBaJpaTHBIE KOpPHU,
UCTIONB3YS TIpU  HEOOXOIUMOCTH  KalbKYJSITOP, BBINONHATH NPeoOpa3oBaHUS  BBIPAKCHHIA,
coEpKaIlNX KBaJAPAaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anmucy OOJBITUX U MAJIBIX YHCEN C MOMOIIBIO JECATUYHBIX IpoOel U cTerneHen
gucya 10.

Auredpanyeckue BbIpaKeHH
[TpuMeHATH MOHATHE CTENECHH C IEJIBIM TIOKa3aTeseM, BHIIOIHATh TPpeoOpa3oBaHUsBEIPaKEHUH,
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COZIepIKAIIMX CTEIEHHU C LEIBbIM I1I0Ka3aTeIeM.

Beinonnate TOXJIECTBCHHBIE npeoOpa3oBaHus palMOHAIbHBIX BBIPAKECHUI
Ha OCHOBE ITPaBUJI IeHCTBUIA HaJl MHOTOWIEHAMHU U alre0pandyecKuMu JIpoOsIMH.

PacknanpiBaTh KBaApaTHBINA TPEXWICH HA MHOKHUTEIIN.

IIpumenATH npeoOpa3oBaHus BBIDOXCHUM I pEUIeHHMs  pa3jM4YHbIX  3ajad
13 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPAKTUKH.

YpaBHeHNsI M HEPAaBEHCTBA

Pemarp sinHeliHbIE, KBaJlpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YPAaBHEHUS, CBOIAIIMECS K HUM,
CUCTEMBI IByX YPaBHEHUH C JBYMsI [IEPEMEHHBIMH.

[IpoBoauTH HpOCTEUIINE HMCCIECIOBAHHUS YPABHEHUM M CUCTEM YPAaBHEHMM, B TOM YHCIE C
NpUMEHEHHEM TpaHuuecKuX MpeACTaBIeHUN (YCTaHaBIMBATh, UMEET JIM ypaBHEHHE WJIM CHUCTEMa
YpaBHEHUH pElLleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

[lepexoauTb OT cIOBeCHOW (OPMYITHMPOBKH 3aaud K € aareOpandecKor MOJIENUC ITOMOIIBIO
COCTaBJIECHUS YPaBHEHMS WM CHCTEMbl YPaBHEHHH, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y TMOJY4YCHHbIN pe3ysbTar.

[IpuMeHsTh CBOICTBA 4YMCIOBBIX HEPABEHCTB U1 CPAaBHEHUS, OLEHKH, PEIIATh JIMHEHHBIC
HEPaBEHCTBA C OJHOW MEPEeMEHHOM M MX CHUCTEMBI, JaBaTh I'paMuecKyr0 HWIUTIOCTPALMI0 MHOXECTBA
peLIeHn HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[loHuMaTh M KUCHONB30BATh (DYHKIMOHAIbHBIE MOHATUS M S3bIK (T€PMUHBI, CUMBOJIMYECKHE
0003Ha4YeHUsI), OINpPENEssITh 3HaueHue (QPYHKIMM O 3HAYEHHWIO apryMeHTa, ONpEIeNiiTh CBOMCTBA
GyHKIMY 110 €€ TpaduKy.

Ctpoutb rpaduku 2JIeMEeHTapHbIX (YHKIUI BUA:

y= L y= x2 y= x3,y= +x, y= |x|, onuceBaTh CBONCTBa UMCIOBOH (YHKIHH
x

o e€ rpaduxy.

IIpenmeTHble pe3ynbTaThl OCBOEHHs IpOrpaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 9
KJ1acce:

Yucaa u BbIYMCTIEHUS

CpaBHUBATh U YHOPSI0YMBAThH PallMOHAJIbHBIE U UPPAllMOHAJIbHbBIC YU CIIA.

BreimonasaTe apudmeTndeckue ACHCTBUS C pPAMOHATBHBIMU YHCIAMU, COYeTas YCTHBIE |
MACbMEHHBIE MPUEMBI, BBITIOJIHATH BIYHUCICHHS C HPPALMOHATBHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs CTENEHEH C LENbIMUA TOKa3aTeIsIMA M KOPHEW, BBIYUCIATH 3HAYEHUS
YUCJIOBBIX BBIPAKECHUMU.

OKpyrisiTh AEHCTBUTEIBHBIE YMCIIA, BBIOJHATH MPUKUAKY pE3yJIbTaTa BBIYMCICHUN, OLICHKY
YUCJIOBBIX BBIPAKEHUMU.

YpaBHeHNs U HEpaBeHCTBA

Pemrate nMHeEVHBIE M KBaJpaTHbIE ypaBHEHMS, YPaBHEHHs, CBOJSINMECS K HUM, NPOCTEHIINE
IpOOHO-pallMOHALHEIE YPaBHEHUS.

Pemate cuctempl ABYX JIMHEWHBIX YpPaBHEHUN C JIBYMsI IIEPEMEHHBIMH W CHCTEMBI [JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBJIAECTCS JINHEUHBIM.

Pemarb TekcTOBBIE 3afaun anredpandeckuM CrocoOOM C MOMOIIBIO COCTaBJICHUSI ypaBHEHUS
WJIM CUCTEMBI IBYX YPAaBHEHMI C IBYMs [TEPEMEHHBIMU.

[IpoBoauTh mNpoCTEUIINE HCCICIOBAHUS YPAaBHEHUM M CHUCTEM YpPaBHEHUW, B TOM YHCIE C
IpUMEHEHHEeM TIpaduyecKux MpeAcTaBieHUull (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WU CHCTEMa
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).



Pemate nuHeliHBIE HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, M300pakaTh PEIICHUE HEPABEHCTB
Ha 4YKCIIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cucrempl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE KBAAPATHOE
HEpaBEHCTBO, M300pakaTh pEIICHWE CHCTEMbl HEPABEHCTB Ha YHCIOBOM NPAMOM, 3amuChIBaTh
pELICHHE C IIOMOILBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IIMYHBIX 3a/1a4.

DOyHKUUHA
PacnioznaBath ¢byHKIMN U3YyYEHHBIX BUJIOB. [Toxa3piBaTh CXEMaTHYEeCKH
pacroyio)keHue Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB (QYHKUMH BHIA: Y = £X,

y= hkx+b, y= ,y=ax’?+bx+c, y= x3, y= +x, y=|x] B 3aBucumoctu
x

OT 3HaUYEHUI KO PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouts u u300paxarhb CXeMaTU4YEeCKU rpaduk  KBaapaTUYHBIX GbyHKIHIHA,
ONMCHIBATh CBOMCTBA KBaIPATUUHBIX (PYHKIUHI 0 UX IpaduKaMm.

PacniozHaBaTth  KBaJpaTUUHYIO ¢ynkuuio 1o  Qopmyne, TpPUBOAUTH  MPHUMEPHI
KBaJIpATUUHBIX QYHKIMI U3 peanbHON KU3HHU, PU3UKU, TEOMETPUU.

YucJi0BbIE 10CIEA0BATEIBHOCTH H IIPOrPecCH

Pacrnio3HaBaTh apu(pMeTHYECKYI0 U TEOMETPUUECKYIO ITPOrPECCUU MPHU PAa3HBIXCIOCO0aX 3aJaHuUs.

BEIMONTHATE BEIYUCIIEHUS € UCTIOIB30BaHUEM (HOpMYI N-TO WieHa apuPpMeTHIeCKOIH
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300paxarh 4ieHbl NOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MIOCKOCTH.

Pemarp 3amaun, CBA3aHHbBIE C YMCIOBBIMHU IOCJIEIOBATENLHOCTSIMHM, B TOM YHCII€3aJ1aul U3
peasIbHOM KU3HH (C UCIIOJIB30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTHUH).

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

I/I3y‘{eHI/IC MAaTe€MaTUKH Ha YPOBHE OCHOBHOI'O 06Iuer0 06p2130BaHI/I$I HAaIllpaBJICHO Ha
JAOCTHUIKCHUC O6y‘laIOH_II/IMI/IC$I JIMIHOCTHBIX, MCTAIIPCAMCTHBIX W IMPEAMCTHBIX O6pa3OBaTeJ'H:>HBIX
PE3YIbTATOB OCBOCHUS yqeGHoro npeamera.

JIMUYHOCTHBIE PE3YJIBTATHBI
JINYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOTrPaMMBbI 10 MAaTEMATHKE XaPaKTEPHU3YFOTCS:

1) narpuoTHyeckoe BOCTIHTAHME:

TPOSIBIEHMEM MHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKM, HEHHOCTHBIM
OTHOILIEHHEM K JIOCTHKEHUAM POCCHHCKUX MaTeMAaTHKOB M POCCHICKON MaTeMaTHYeCKOH IMIKOIbI, K
VICTIONE30BAHMIO STUX JIOCTHXEHUH B IPyTHX HAayKax U MIPHKIIHBIX chepax;

2) rpaxaanckoe u 1yXOBHO-HPABCTBEHHOE BOCHHTAHHE:

TOTOBHOCTBIO K BBINIOJNIHEHUIO OOS3aHHOCTEH TpaKAaHWMHA U pealu3alil ero Impas,
MPEJICTABJICHAEM O MaTeMaTHYEeCKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHIA,
MpOLEAYp TPaXIAHCKOTO OOIecTBa (HAPUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKHX TPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPHUMEHEHHUEM JOCTHKCHHH HAayKH, OCO3HAHUEM
B2XHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIBLHOCTH YUEHOTO;

3) TpynoBoe BocnuTanue:



YCTAaHOBKOM HAa aKTUBHOE YYacTHE B pELICHUM I[PAKTUYECKUX 3a1a4 MaTeMaTHUYECKOU
HANpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOro oOpa30BaHUS Ha MPOTSHKEHUHM BCEH
KHU3HH Ui YCHEIIHONW NpOo(ecCHOHANBHON IESATEeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M IOCTPOEHHUEM HWHAMBHUIYaJIbHON TPacKTOPUHU o0pa3oBaHUs u
KU3HEHHBIX IUIAHOBC YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) ICTCTUHICCKOEC BOCIIUTAHHE:
CIIOCOOHOCTBIO K OMOIHUOHAJIIBHOMY U 3CTCTHUYCCKOMY BOCHPUATHIO MATCMATHYCCKUX O6’beKTOB,
3aJa4, peIHeHI/Iﬁ, paCCY)I(,I[eHI/IfI, YMCHHIO BUACTh MAaTECMAaTHYCCKUEC 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) neHHOCTH HAYYHOI0 O3HAHMUS:

OpHEHTAIMEH B SSITEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTaBICHUII00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, PUPOJIbl U OOIECTBA, TOHUMAaHUEM MaTeMaTHYECKOW HayKH
Kak c(epbl YeIOBEUYECKOM JesITeIbHOCTH, 3TanoB €€ pa3BUTUSA M 3HAYUMOCTH JUI Pa3BUTHA
LMBWIA3ALUHU, OBJIAJCHUEM S3BIKOM MAaTEMaTUKM W MaTEMaTU4YECKOM KyJIbTypOH Kak CpeICTBOM
IIO3HAHUS MHPA, OBJAJACHHUEM IPOCTEUIINMU HaBBIKAMHU MCCIIEA0BATEIbCKOMN NEATEIBHOCTH;

6) pusmyeckoe BocnuTanme, (GOPMHPOBAHME KYJbLTYPbl 310POBbS H 3MOLHOHAJILHOIO
Os1aronosyqusi:

TFOTOBHOCTBIO IPUMEHSTh MaTeMaTHYECKUE 3HAHUS B HMHTEpEcax CBOETo 3/10pOBbs, BEJICHHS
3I0pPOBOTO 00pasza KHW3HH (30pOBOE TMHTaHHWE, COATAHCHPOBAHHBIN PEXHM 3aHATHA M OT/AbIXA,
peryispHasi pu3ndeckasi akTUBHOCTD), COPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa JAPYyroro 4eaoBeKa;

7) 3KoJ0rHuecKoe BOCIUTAHHE:

OpUEHTaIle Ha TpPUMEHEHHWE MaTeMaTHMYeCKUX 3HaHWW [JIs pelIeHus 3aaa4dB o0JacTu
COXPAaHHOCTH OKpY)XKaloIleW Cpebl, IUJIAHUPOBAHUS TIIOCTYIIKOB M OIEHKM WX BO3MOKHBIX
MOCNEACTBUM Ui OKpY’Kalolllel Cpenbl, OCO3HAHMEM TIJI00AJIbHOIO XapakTepa SKOJIOTMYECKHUX
mpo0JsieM U myTel UX pelieHus;

8) amanTanus K M3MEHSIOIMMCS YCJIOBHSAM COMMATBLHOMN H IPUPOIHOI Cpe/Ibl:

TOTOBHOCTBIO K JCHWCTBUSM B YCIOBHAX HEONPENECIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIE YMEHHE YUYUTHCS y JAPYTUX
JoJiei, mpuoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIETEHIIMH U3 ONbITa
APYTHX,

HEOOXOIUMOCThIO B (DOPMHpPOBAHMM HOBBIX 3HAaHUH, B TOM uucie (HOpMyIHpOBaTh HJEH,
MOHSATHSI, TUIOTE3bl 00 OOBEKTax W SBIECHUSAX, B TOM 4HCIE paHee HE H3BECTHBIX, OCO3HABAThH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEM!, MIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOINI KOHTPMEP, KOPPEKTUPOBAThH IPUHUMAEMBbIE PELICHUAH JeHCTBUS, POPMYINPOBATh
1 OLIEHUBATh PUCKH U MOCIECTBUSA, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTe 0cBOEHHsI MPOrpaMMBI 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO 00IIET000pa30BaHHMS
y obOyuaromerocss OyayT chOpMHPOBAHBI METANMPEIMETHBIE PE3YJIbTaThl, XapaKTEePU3YIOIIHUECS
OBJIAACHUEM YHUBCPCAJIbHBIMUA IIO3HAaBaTCIIbHBIMHU HeﬁCTBHHMH, YHUBCPCAJIbHBIMUA
KOMMYHUKATHBHBIMU HeﬁCTBHHMH 1 YHUBCPCAJIbHBIMU PETYJIATHBHBIMU HeﬁCTBHHMH.

Ilo3naBaTeIbHBbIE YHHBEpPCAJbHbIEe Y4eOHbIe NeHCTBHUS
Ba3oBble JJornyeckue 1ecCTBUA:
BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MMPU3HAKKH MAaTEMaTUYECKHX OOBEKTOB, MTOHATHH,
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OTHOIICHUH MEXAY MOHATHSAMH, (OPMYIUPOBATh ONpPEIEICHUS TOHATUH,  yCTaHABIUBATh
CYIISCTBCHHBIH TPU3HAK KJIAacCU(UKAIMKM, OCHOBAHUS ISl OOOOIICHUS W CPaBHEHUS, KPUTCPUU
IIPOBOAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTh W MNPEOOpPa3OBBIBATh CYXKJICHUS: YTBEPAUTCIBHBIE W

OTpulaTelIbHbIE, EAMHUYHBIC, YaCTHBIE U 00IIIE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHUBOpPEUHSIB  (paKTax,
JMAHHBIX,  HAOMIOJICHUAX UM YTBEPKICHUSX, npeajiaraTh KPUTEPUU JJI BBISBIICHUS
3aKOHOMEPHOCTEN U MIPOTUBOPEUHIL;

Jenarb BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIOUSHH 110 aHAJIOTUH;

pa3buparb JI0Ka3aTeNnbCTBa MaTeMaTHYeCKHUX YTBEPKIACHUIM (npsiMble U oT
MPOTUBHOTO), MPOBOJIUTH CAMOCTOATEIHHO HECIOXHBIE JOKAa3aTeIbCTBA MaTeMaTH4eCKHX (DaKTOB,
BBICTpAauBaTh apryMEHTAIINIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

BBIOUpaTh CMOCO0 perieHus y4eOHOU 3anauyu (CpaBHMBATh HECKOJIBKO BAPUAHTOB pEIICHMS,
BBIOMpaTh HanOO0JIee TIOIXO SN C Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble HcciieoBaTeIbCKHE A€ CTBHUS:

UCIIOJIB30BaTh BOIPOCHl KAaK MCCIICIOBATEIbCKHI WHCTPYMEHT TO3HAHUsS, (POpPMyIUpOBATH
BOTMPOCHI, (PUKCUPYIOIIUE NPOTHBOPEYHE, MPOOJIEMy, CaMOCTOSATEIBHO YCTaHABIWBATh HCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTHUPOBATh CBOIO TIO3UIIUIO, MHEHUE,

IPOBOIUTH 110 CAMOCTOSITEJILHO COCTABJICHHOMY IUIAHY HECIOXKHBIA IKCIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAHKE 10 YCTAHOBJCHUIO OCOOCHHOCTEH MaTEeMaTHUECKOrO 00bEKTa, 3aBUCHMOCTEH 00BEKTOB
MeX Iy co00i;

CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIICHHUS M BBIBOABI MO pE3yJibTaTaM IPOBEAEHHOTO
HaOJIIOICHUS, MCCIICIOBAHUS, OICHMBATH JOCTOBEPHOCTh TOJYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U
00001IEHN;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEIIOIOKCHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanueii:

BBISABJIATH HEAOCTATOYHOCTD u M30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBIX,
HCO6XOI[I/IM]':>IX JJI pCHICHUS 3a1a4U;
BLI6I/IpaTL, AHAJIU3UPOBATD, CUCTCMATU3UPOBATH n HHTCPIPETUPOBATDH

MH(OPMALIHIO Pa3IMYHbIX BUAOB U (POPM IpE/ICTaBICHHUS;

BbIOMpaTh GOpMy MpecTaBIeHHs HHPOPMAIMK U WUTIOCTPUPOBATH pelllaeMble3alaul CXeMaMH,
JrarpaMMaMu, HHOH rpadukoit 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HaJ&KHOCTh MH(OPMAIMK 110 KPUTEPHSIM, MPEIOKEHHBIM YUUTEIEMUIN
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBLHO.

KoMMmyHuKaTHBHBIC YHHBepcaJbHble YueOHbIe JeiiCTBHSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBUSAMH M IEISMH
OOIlIeHus, SICHO, TOYHO, TI'PAaMOTHO BBIpaXaTh CBOK TOYKY 3PEHUS B YCTHBIX U NMHUChMEHHBIX
TEKCTax, 1aBaTh MOSCHEHUS 110 XO1y PEeLICHUS 3a/1a4l, KOMMEHTHPOBATh

MOJYYECHHBIN pe3yJbTar;

B XO0/€ OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCY)XTAaeMOH TeMbl, MPOOIEMBI,
pemaeMoil 3ajauu, BBICKa3blBaTh WJCH, HAICICHHBIE HA MOWUCK PELICHHS, COMOCTABISATH CBOM
CY)KICHUSI C CYXACHHSIMHU JAPYTUX YYaCTHUKOB IHAJoOra, OOHApYXHMBATh PAa3IWYME H CXOJICTBO
MO3UILIUH, B KOPPEKTHOU opme (HOpMyTHpOBaTh Pa3HOIIIACHS, CBOM BO3PaYKEHHUS,

NPEACTaBIATh PE3yJAbTaThl PEIICHUS 3aJadd, OSKCIIEPUMEHTa, MCCIEA0BaHUs, MPOEKTa,
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CaMOCTOSITEITFHO BBIOMpATh (JOPMAT BBICTYIUICHHSI C YYETOM 3aj1ad TPE3CHTAIlMA W OCOOCHHOCTEH
ayTUTOPHH;

MOHMMATh W WCIOJb30BaTh IMPEUMYIECTBA KOMAHIHOW W WHIAMBUAYAILHOH pabOTHI Mpu
peleHrH y4eOHbIX MAaTEeMaTHUECKUX 3a]1ay;

MPUHUMATH 11eJIb COBMECTHOU JEATENbHOCTH, TNIAHUPOBATh OPTaHU3AIUI0 COBMECTHON PabOTHI,
pacmipenensaTs BHIbI padoT, JOTOBapUBATHCSA, OOCYKIaTh MPOIECC U pe3yabTaT paboThl, 0000maTh
MHEHHSI HECKOJIbKUX JTFOJICH;

y4acTBOBaTh B TPYyNMOBBIX ¢Gopmax padoTel (0OCyXaeHHS, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U IPYTHUE), BBIIOIHITH CBOIO 4acTh PabOThI M KOOPAMHUPOBATH CBOU JICHCTBHSI C APYTHMH
YJieHaMd KOMAaH[bl, OIICHWBATh KAadeCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPHUTEPHUSM,
cOpPMYITUPOBaHHBIM YUYaCTHHUKAMHU B3aUMOICHCTBHSI.

PeryisiTuBHbIe YHUBepPCAaJIbHbIE YUeOHbIe NelCTBUS
Camoopranuzanmusi:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, ITOPUTM pEHICHUs 3aja4yu (MM €ro 4YacTh), BHIOUPATH
CIOCO0 pelIeHHs ¢ YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI C YIETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIAJeTh CHOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca U pe3yibTara pelieHus
MaTeMaTHYCCKOM 3am1aun;

OpEIBUIETh TPYIHOCTH, KOTOpblE MOTYT BO3HUKHYTh IIPpH pEIIEHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HalIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa MACATEIBHOCTH IIOCTABJIEHHOW ILEIW M YCIOBHSIM,
OOBSICHATh NPUYMHBI JOCTH)KEHUS WM HEJOCTM)KEHUS IIeJM, HAaXOAWUTh OLIMOKY, NaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE  pe3yNbTATHI OCBOEGHUS IPOrPaMMBI y4eOHOT0 Kypcak KOHILY
o0ydeHust B / KJjacce:

Yucsia v BBIYUCTICHUS

BeimonHsATe, coueTas YCTHbIE M TMHCbMEHHBIE TpUEMBI, apuMeTHYEeCKHe JAeUCTBUSA C
panoHaTBHBIMHU YHCIIAMH.

HaxonuTh 3Ha4eHHs] YUCIOBBIX BBIPAXKEHUU, MPUMEHSTHh pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYHCIICHHSI 3HAYEHUHN APOOHBIX BBIPAKEHUM, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUIHBIC APOOH.

[TepexoauTh OT 0xHOW (POPMBI 3amTKCH YHCEN K Apyroi (MpeoOpa3oBhIBATh NECATUYHYIO IPOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTU B OCCKOHEUHYIO JCCATUUHYIO
JpoOBb).

CpaBHMBaTh U  YHOPSAJIOYMBATH pPallMOHAIBHBIE YHCIIA.

OKpyriATh 4ncna.

BbINonHAT, TPUKUIKY W OLIEHKY pe3yJbTaTa BBIYMCICHHM, OLEHKY 3HA4YeHHl YHMCIOBBIX
BBIPOKEHHUI. BBIMOTHATE NEHCTBUS CO CTENMEHSIMH C HAaTYPAJIbHBIMU ITOKAa3aTEISIMHU.

[IpuMeHATHh NpHU3HAKU JETUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATypaJbHbIX YUCEI.

Pemath mpakTUKO-OpUEHTHPOBAHHBIE 3aJlayd, CBS3aHHbIE C OTHOILIEHHWEM BEJIMYHH,
POMOPLUMOHAIEHOCTBIO BEJIMYMH, MPOLIEHTAMH, UHTEPIPETUPOBATh PE3YJIbTaThl PELICHHUS 3a4ay C
y4€TOM OrpaHUYECHUM, CBA3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHH
Hcnonp3oBarh anreOpandeckylo TEPMHHOJOTHIO U CHUMBOJHKY, NPUMEHSATH €& B mpoliecce
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OCBOCHHS Y4eOHOT0 MaTepuara.

HaXOI[I/ITB 3HAYCHUA 6yKBCHHBIX Bpra)KeHI/IfI IIpH 3aIaHHBIX 3HAYCHUAX NICPEMCHHBIX.

BbimonHATe TpeoOpa3oBaHMs LEJNOTO BBIPAKEHHUS B MHOTOWICH HPUBEIACHHUEM IO0J00HBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINONHATE YMHOXKEHUE OJTHOWICHA HA MHOTOWICH ¥ MHOTOWICHA Ha MHOTOWICH, MPHUMEHSTh
(GopMyITBI KBajipaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3IoKEHHE MHOTOWICHOB HAa MHOMKHTEIU C IOMOIIBIO BBIHECEHHsI 32 CKOOKHU
00IIer0 MHOXKHTEISI, TPYNIAPOBKH CJIaraeMbIX, IPUMEHEHUS POPMYII COKPAIIEHHOTO YMHOXKEHHUSI.

HpI/IMeHHTB Hp606pa3OBaHI/IH MHOT'OYJICHOB  JJIA peICHUA pas3siIM4HbIX 3aJ1a4 H3
MaTE€MATUKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTHUKHU.
Hcnons3oBaTh CBOMCTBa CTEIICHEeH C HaTypaJIbHbIMHU ImokKasarcisiMu 1Jisd

npeoOpa3oBaHus BEIPAKEHUH.

YpaBHeHNs M HEPaABeHCTBA

Pemrate iMHEHBIE ypAaBHEHUS C OAHOW IEPEMEHHOM, IPUMEHSS ITPaBUJIa MIEPEXOAA0T UCXOIHOIO
YPaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YACIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPU PELICHUH JTUHEHHBIX YPABHEHUH U UX CUCTEM.

[lonOupars mpuMepsl map 4YHCEN, SABJSAIOIIMXCS PEIICHUEM JIMHEHHOTO0 YpaBHEHMS C JBYMS
IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IIOCKOCTH IpaduK JIMHEHHOTO ypaBHEHHUS C JIBYMs [I€PEMEHHBIMU,
HOJIb3YSACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUS.

Pemiate cucteMsl AByX JIMHEHHBIX YpaBHEHUH ¢ IByMs IEPEMEHHBIMU, B TOM YHcIerpaduyeck.

CocTaBiATh U pelarh JMHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX YPAaBHEHUH 110 YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUN ¢ KOHTEKCTOM 3aJa41 ITOJTYYEHHBIN Pe3yJIbTar.

DOyHKIUUHA
N300paxkaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4d, OTpPEe3KH, HHTEPBAJIbI, 3alMCHIBATh YHCIOBBIE IPOMEKYTKH Ha anreOpandecKoM s3bIKe.
OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPJAMHATaM, CTPOUTH rpaduKu
nuHerHbIX QyHKIMHA. CTpouTs rpaduk QyHKIHUU Y = |x|.
OnuceiBaTh C MOMOIIBIO (PYHKIMIA H3BECTHBIC 3aBUCHMOCTH MEXK]y BEIMYMHAMHU: CKOPOCTH,
BpEMsl, pacCTOSIHUE, IICHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOUTEIHLHOCTD, BPeMsl, 00bEM PabOTHI.
HaxonuTs 3HaueHne pyHKIMM 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumars rpaduueckuii crnoco0 MpeacTaBiIeHUS W aHanu3a HHQPOpMAIUH, H3BIEKaTh U
UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB peaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

[IpenmeTHble pe3ynbTaThl OCBOEHHSI IpPOTrpaMMbl yd4eOHOro Kypca K KOHIy oOy4deHus B 8
KJ1acce:

Yuciia v BBIYUCICHUSA

Hcnonp3oBaTh HayalbHbIE IIPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YUCEN JUIA
CpPaBHEHHMs, OKPYIVIEHHWS U BBIYHUCICHHUM, H300pakaTh JAEWCTBUTEIbHBIE YHCIAa TOYKaMU Ha
KOOPJIMHATHOM MPSIMOIA.

[IpumeHsTh MOHATHE apu(PMETUYECKOTo KBAJpPaTHOTO KOPHS, HaXOAWUTh KBaJpaTHbIE KOpPHU,
UCTONB3ysl TpU HEOOXOAUMOCTH  KalbKYJSATOp, BBIIOJIHATH IPeoOpa3oBaHUsl  BBIPAXKEHUH,
coZlepaKaIMX KBaPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30Bathk 3anMcH OONBIINX U MajbIX YHMCEN C MOMOLIbIO IECATHUYHBIX IpoOel U cTeneHen
yucna 10.

Anredpanyeckue BbIpaKeHUs
[IpuMeHSTh MOHATHE CTENEHHU C LIETBIM MTOKA3aTeIeM, BBIOIHATH MPEOOPa30BaHUSIBBIPAKEHUH,
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COZIepIKAIIMX CTEIEHHU C LEIBbIM I1I0Ka3aTeIeM.

Beinonnate TOXJIECTBCHHBIE npeoOpa3oBaHus palMOHAIbHBIX BBIPAKECHUI
Ha OCHOBE ITPaBUJI IeHCTBUIA Ha/l MHOTOWIEHAMHU U alre0pandecKuMu JIpoOsIMH.

PacknanpiBaTh KBaApaTHBINA TPEXWICH HA MHOKHUTEIIN.

IIpumenATH npeoOpa3oBaHus BBIDOXCHUM I pEUIeHHMs  pa3jM4YHbIX  3ajad
13 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NPAKTUKH.

YpaBHeHNsI M HEPAaBEHCTBA

Pemarp sinHeliHbIE, KBaJlpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YPAaBHEHUS, CBOIAIIMECS K HUM,
CUCTEMBI IByX YPaBHEHUH C JBYMsI [IEPEMEHHBIMH.

[IpoBoauTH HpOCTEUIINE HMCCIECIOBAHHUS YPABHEHUM M CUCTEM YPAaBHEHMM, B TOM YHCIE C
NpUMEHEHHEM TpaHuuecKuX MpeACTaBIeHUN (YCTaHaBIMBATh, UMEET JIM ypaBHEHHE WJIM CHUCTEMa
YpaBHEHUH pElLleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

[lepexoauTb OT cIOBeCHOW (OPMYITHMPOBKH 3aaud K € aareOpandecKor MOJIENUC ITOMOIIBIO
COCTaBJIECHUS YPaBHEHMS WM CHCTEMbl YPaBHEHHH, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y TMOJY4YCHHbIN pe3ysbTar.

[IpuMeHsTh CBOICTBA 4YMCIOBBIX HEPABEHCTB U1 CPAaBHEHUS, OLEHKH, PEIIATh JIMHEHHBIC
HEPaBEHCTBA C OJHOW MEPEeMEHHOM M MX CHUCTEMBI, JaBaTh I'paMuecKyr0 HWIUTIOCTPALMI0 MHOXECTBA
peLIeHn HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[loHuMaTh M KUCHONB30BATh (DYHKIMOHAIbHBIE MOHATUS M S3bIK (T€PMUHBI, CUMBOJIMYECKHE
0003Ha4YeHUsI), OINpPENEssITh 3HaueHue (QPYHKIMM O 3HAYEHHWIO apryMeHTa, ONpEIeNiiTh CBOMCTBA
GyHKIMY 110 €€ TpaduKy.

Ctpoutb rpaduku 2JIeMEeHTapHbIX (YHKIUI BUA:

y= L y= x2 y= x3,y= +x, y= |x|, onuceBaTh CBONCTBa UMCIOBOH (YHKIHH
x

o e€ rpaduxy.

IIpenmeTHble pe3ynbTaThl OCBOEHHs IpOrpaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 9
KJ1acce:

Yucaa u BbIYMCTIEHUS

CpaBHUBATh U YHOPSI0YMBAThH PallMOHAJIbHBIE U UPPAllMOHAJIbHbBIC YU CIIA.

BreimonasaTe apudmeTndeckue ACHCTBUS C pPAMOHATBHBIMU YHCIAMU, COYeTas YCTHBIE |
MACbMEHHBIE MPUEMBI, BBITIOJIHATH BIYHUCICHHS C HPPALMOHATBHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs CTENEHEN C LENbIMUA TOKa3aTeIsIMA M KOPHEW, BBIUMCISTH 3HAYEHUS
YUCJIOBBIX BBIPAKECHUMU.

OKpyrisiTh AEHCTBUTEIBHBIE YMCIIA, BBIOJHATH MPUKUAKY pE3yJIbTaTa BBIYMCICHUN, OLICHKY
YUCJIOBBIX BBIPAKEHUMU.

YpaBHeHNs U HEpaBeHCTBA

Pemrate nMHeEVHBIE M KBaJpaTHbIE ypaBHEHMS, YPaBHEHHs, CBOJSINMECS K HUM, NPOCTEHIINE
IpOOHO-pallMOHALHEIE YPaBHEHUS.

Pemate cuctembl AByX JIMHEWHBIX YpPaBHEHUN C JIByMsl IIEPEMEHHBIMHM W CHUCTEMBI [JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBJIAECTCS JINHEUHBIM.

Pemarb TekcTOBBIE 3afaun anredpandeckuM CrocoOOM C MOMOIIBIO COCTaBJICHUSI ypaBHEHUS
WJIM CUCTEMBI IBYX YPABHEHMI C IBYMS [TEPEMEHHBIMU.

[IpoBoauTh mNpoCTEUIINE HCCICIOBAHUS YPAaBHEHUM M CHUCTEM YpPaBHEHUW, B TOM YHCIE C
IpUMEHEHHEeM TIpaduyecKux MpeAcTaBieHUull (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WU CHCTEMa
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).
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Pemate nuHeiiHBIE HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, M300paXkaTh pEIIEHHE HEPAaBEHCTB
Ha 4YKCIIOBOM IIPSIMOM, 3aIIUCHIBATh PELICHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cucrempl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE KBAAPATHOE
HEpaBEHCTBO, M300pakaTh pEIICHWE CHCTEMbl HEPAaBEHCTB Ha YHUCIOBOW NPSAMOM, 3aluChIBaTh
pELICHHE C IIOMOILBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IIMYHBIX 3a/1a4.

DOyHKUUHA
PacnioznaBath ¢byHKIMN U3YyYEHHBIX BUJIOB. [Toxa3piBaTh CXEMaTHYEeCKH
pacroyio)keHue Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB (QYHKUMH BHIA: Y = £X,

y= hkx+b, y= ,y=ax’?+bx+c, y= x3, y= +x, y=|x] B 3aBucumoctu
x

OT 3HaUYEHUI KO PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouts u u300paxarhb CXeMaTU4YEeCKU rpaduk  KBaapaTUYHBIX GbyHKIHIHA,
ONMCHIBATh CBOMCTBA KBaIPATUUHBIX (PYHKIUHI 0 UX IpaduKaMm.

PacniozHaBaTth  KBaJpaTUUHYIO ¢ynkuuio 1o  Qopmyne, TpPUBOAUTH  MPHUMEPHI
KBaJIpATUUHBIX QYHKIMI U3 peanbHON KU3HHU, PU3UKU, TEOMETPUU.

YucJi0BbIE 10CIEA0BATEIBHOCTH H IIPOrPecCH

Pacrnio3HaBaTh apu(pMeTHYECKYI0 U TEOMETPUUECKYIO ITPOrPECCUU MPHU PAa3HBIXCIOCO0aX 3aJaHuUs.

BEIMONTHATE BEIYUCIIEHUS € UCTIOIB30BaHUEM (HOpMYI N-TO WieHa apuPpMeTHIeCKOIH
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300paxarh 4ieHbl NOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MIOCKOCTH.

Pemarp 3amaun, CBA3aHHbBIE C YMCIOBBIMHU IOCJIEIOBATENLHOCTSIMHM, B TOM YHCII€3aJ1aul U3
peasIbHOM KU3HH (C UCIIOJIB30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTHUH).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Hanmenoanue pasgena Konnyectso OcHoBHOE OCHOBHBIE BHJIBI ICATEIBHOCTH 00YJaIOIINXCs
(TemmI) Kypca 4acoB cojiepKaHue
Uucina ¥ BEIYUCIIEHUS. 25 ITonsiTve paLMOHAIBHOIO CucreMaTH3UPOBATH M 000ralIaTh 3HAHUSA

ParronansHEIC UMclia

grcia. Apudmernaeckue

JIEUCTBUA

C palMOHAILHBIMU
yuciamu. CpaBHEHUE,
YIOPSIOYHBAHUE
palMOHAJILHBIX YHCEIT.

CreneHb

C HATypaJIbHBIM
MOKa3aTeJIeM.
Pemrenne oCHOBHBIX
3a/1a4y Ha ApooH,
TIPOIICHTBI

U3 peaNbHON
MIPAKTUKH.
[Tpu3Haky 1eTMMOCTH,
pa3IoKEHUS

Ha MHOKHUTEIU
HATypaJIbHBIX YUCEIL.

00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.

CpaBHHBATB M YNIOPSA0YMBATH AP00H, TpeoOpa3oBbIBast IpU
HEOOXOMMOCTH JICCATUYHBIC IPOOU B OOBIKHOBEHHBIC, OOBIKHOBCHHBIE
B JICCSITUYHBIC, B YACTHOCTH B OECKOHEUHYIOJIECATUUHYIO JPOOB.
IIpuMeHSATH pa3HOOOpPa3HbIe CIOCOOBI M MPHEMBI

BbIYMCJICHNSI 3HAYEHUH IPOOHBIX BbIPAKEHU,

coJiepKalux OObIKHOBEHHBIC U IECITHYHbBIE IPOOU:

3aMEHATH IPU HEOOXOIUMMOCTH IECATUYHYIO APOOb

OOBIKHOBEHHOW U OOBIKHOBEHHYIO JIECSITUYHON, TPUBOIUTHBBIPAYKEHUE K
dhopme, Hanbosiee ynoOHO JIJIs1 BEIYMCIICHUHN, TPeoOpa30BhIBATh
JIpoOHbBIE BRIPAXKEHUS HA YMHOKEHHE U JIeNIeHUE NeCATUYHBIX Ipo0el K
JICUCTBHUSAM C ICIIBIMM YHCIIAMHU.

IIpuBoAMTH YMCI0BbIE U OYKBEHHbIE MPUMEPHI CTEIICHUC
HaATypaJIbHBIM MOKa3aTeleM, OObSICHIS 3HAUeHUS OCHOBAHUS

CTEIICHH U ITOKa3aTells CTCICHHU, HaXOIUTh 3HAUCHHUS CTCIICHEH BUa

a" (a — moboe palnoOHANBLHOE YUCIIO, N — HATYPAILHOE YHCIIO).
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PeasibHbIEe 3aBUCUMOCTH.
[Tpsimasin oOpatHas
IIPONOPLIMOHAIBHOCTH

IMoHuMaTh CMBICI 3alIUCH OOJBIIUX YUCEN C TIOMOIIBIO AECATUYHBIX
npo0Oeit u creneHel yrcia 10, NPUMEHATH UXB PEATbHBIX
CUTYaIUsX.

IIpuMeHATH TPU3HAKYU IETUMOCTH, Pa3JI0KEHUS HAMHOKHUTEIU
HaTypaJIbHbIX YHCEII.

PemaTh 3a1a4u Ha 9aCcTH, TIPOICHTHI, POTIOPIIMH,HA

HaxOJKJIeHHE ApoOH (MPOIICHTA) OT BETMYHHBI U

BEJIMUUHBI 110 €€ Ipoou (IPOLEHTY), Ipodu (IIpoIeHTa),KOTOPHIiA
COCTABJISICT OIHA BEJIMYMHA OT JAPYTOH.

IIpuBoANTH, pa30UpPaTh, OLEHNBATH PA3JIMYHbIC PEIICHUS,3aTUCH
pelleHni TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00bACHATD, ONUPASACH HA ONPEICICHHUS, IPSMO
POMOPITMOHAIILHBIC U 00PATHO MPOTIOPIIHOHATBHBIC 3aBHCUMOCTH
MEX]ly BEIMYMHAMHE;, MPUBOAUTH MPUMEPBI dTUX 3aBUCUMOCTCH U3
pEaTbHOTO MHpPA, U3 JPYTUX YICOHBIXIIPEIMETOB.

PemiaTth  MpakTUKO-OPHUCHTHPOBAHHBIE 33Jadydl  Ha  JIpooOH,
OPOIEHTHI, TMPSMYI0 H  O0OpaTHYIO MPOMOPLUHUOHAIBEHOCTH,
MIPOTIOPIIAN
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Anrebpandeckue
BBIPAKECHUS

27

BbykBenHnbIie
BBIPKECHHUSL.

Ilepemennsle.

Homycrtumslie
3HauYEHUs

IIEPEMEHHBIX.

DOopMyIIBL.

OBJjaners anreOpanvdecKoil TEPMUHOJIOTHEH U CUMBOJIUKOM,
NPUMEHSATH €€ B IIPOIecce OCBOCHUS y4eOHOro MaTepHuaa.
HaxoanThb 3HaueHNns OYKBEHHBIX BBIPOKEHUH MTPU 331aHHBIX
3HAYCHUSAX OYKB; BBIMOIHATH BEIYUCICHHS 110 (POPMYIIaM.
BoinoaHaTs 1peoOpa3oBaHus 1EJI0r0 BRIPAKESHHUB
MHOTOYJICH MTPUBEACHUEM MOJOOHBIX CIIaraeMblIX,

PaCKpbITUEM CKO0OOK. BbINOIHATH YMHOXCHUEC OAHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUM,
PacCKpBITHE CKOOOK 1
MIPUBEJICHUE TTOT00HBIX
claraeMbiXx.

CBolicTBa cTeneHuc
HATypaJIbHBIM
[IOKa3aTeJeM.
MHorouyieHsl.
Cnosxxenue,
BBIYHTAHHE,
YMHOXXCHHE
MHOTOYJICHOB.
DopMyiIbL
COKpPaEHHOTO
YMHOKEHHSI.
Pasnoxenue
MHOTO4YWICHOB Ha
MHOHUTEIH

Ha MHOTOWIEH U MHOTOWIEHa HA MHOTOWICH, IPHUMEHSATH
(dopMyIIBl KBaJIipaTa CyMMBI U KBajpaTa pasHoctd. OcyuiecTBIsiTh
Pa3JI0KCHUC MHOT'OYJICHOB Ha MHO)KI/ITGHI/IHyTéM BBEIHECEHUS 3a CKOOKHU
00I1Ier0 MHOXKHTEIS, IPUMEHEHUs (POPMYITBI pa3HOCTH KBAJAPATOB,
(hopMyIT COKpAIIEHHOTO YMHOKEHHUS.

IIpumensiTh TpeoOpa3oBaHNuEe MHOTOWICHOB IS PEIICHHS

Pa3IMYHbIX 3a4a4 U3 MAaTCMATHKHU, CMCIKHBIX ITPEAMCTOB, U3

peanbHOM IPAKTUKH.

3HAKOMUTBCS ¢ UCTOPHUEN Pa3BUTHS MATEMATHKH
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YpaBHEHUS U HEPABEHCTBA

20

VYpaBHeHue, npaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHUIIbHOCTD
YpaBHEHUM.
JInHeitHoe ypaBHEHNE

Pemarsp nuHeitHOE ypaBHEHUE C OJTHOM NTEPEMEHHOMN, MPUMEH A
NpaBHJIa Iepexojia OT UCXOJITHOTO YPaBHEHUS K PABHOCUIILHOMY

emy Oosee poctoro Buza. Il poBepATh, ABISETCS I KOHKPETHOE
YHUCJIO KOPHEM YPABHEHHSI.

Ioadupats mpuMepsbI Map YUCeN, ABISIONUXCS PEHICHUEMIUHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.
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C OJIHOM MTEpPEMEHHOM,
pelIeHHE JIMHENHBIX
ypaBHeHUN. Perienue
3a/1a4 C IIOMOLIBIO
YpaBHEHUM.

JIuneliHoe ypaBHEHUE C
JIBYMSI IEPEMEHHBIMU U
ero rpaduk. Cucrema IByx
JIMHEWHBIX YPAaBHEHUH C
JIBYMsI [I€PEMEHHBIMU

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHUHEWHOTO
YpaBHEHHUS C JBYMsI [E€PEMEHHBIMH; TMOJIb3yACh TIpaduKoM,
NPUBOAUTH MPUMeEPHI PEUICHUS YPaBHEHUS.

Haxoauthb pemieHue cucTteMbl BYX JIMHEWHBIX YPaBHEHUM C IBYMS
MePEeMEHHBIMH.

CocTaBJsITh U pelIaTh YPABHEHUE WU CUCTEMY

YpaBHEHHUI IO YCIOBHUIO 3aJ1a4H, HUHTEPIIPETUPOBATHB

COOTBETCTBUU C KOHTEKCTOM 33/1a4 TOTy4YECHHBIHPE3YIbTAT

Koopaunats! u rpaduku.
DyHKIUU

24

Koopaunara Touku

Ha npsaMoi. YucnoBble
IIPOMEKYTKH.
Paccrosinue mexny
JIBYMsI TOUKaMU
KOOPJAMHATHOU
IPSAMOH.
IIpssMmoyronbHas
cucTeMa KOOpAuHaTHa
IIJIOCKOCTH.

[Tpumeps! rpadukos,
3aJJaHHBIX (OpMyTIaMHU.

M300paxkaTh Ha KOOPAMHATHON MPSIMON TOYKH, COOTBETCTBYIOLINE
3aJJaHHBIM KOOpAMHATaM, JTy4H, OTPE3KU,NHTEPBAJIbL; 3alIUChIBATh UX
Ha aJIre0panvecKoM SI3bIKe.

OTMe4aTh B KOOPAMHATHOH IJIOCKOCTH TOYKH 110 33JaHHBIM
KOOp/AMHATaM; CTPOUTH rpa)uKH HECIOKHBIX3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM YUCIIE

C TIOMOIIBI0 IIUPPOBBIX TAOOPATOPUIA.

IIpumeHsiTh, H3y4aTh NPEeUMYILIECTBA, MHTEPNPeTHPOBATH
rpaduyueckuii cnocoO NnpecTaBIeHUsIM aHAIN3a pa3HO00pa3HON
KU3HECHHOU WH(OpMAIIUH.

OcBauBaTh noHsATHE QPYHKIIUU, OBIIAICBATh

(GYHKIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBatsh nuHeliHy0 QyHKIHIO Y =KX + b,
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Urenue rpadukoB
peaIbHBIX
3aBUCHUMOCTEH.
[Tonsitue GyHKIIM.
I'padux Gyskmmm.
CaoiicTBa (QyHKIIHA.
Jluneitnas GyHKUUA.
[Toctpoenue rpaduka
JTUHEHHON (QYHKIUH.

ONMMCHLIBATDH €€ CBOWCTBA B 3aBUCMOCTH OT 3HaYeHUIK0d P uitenToB K
ub.

Crpouth rpaduku muHEHHONW QyHKINU, QYHKIUHN Y =] X |.
Hcnoab30BaTh HMPPOBBIE pecypehl s TOCTPOCHUS TPaPUKOB
(GYHKIMA 1 U3yYEHUS UX CBOMCTB.

[TpuBOIUTE MpUMEPHI TUHEHHBIX 3aBUCUMOCTEHN B peallbHBIXITpOLIeccax
U SIBIICHUSIX

I'paduk pyHKITIN
y=|x|
[ToBTOpeHME 1 0000IICHIE 6 [ToBTOpEHME Bri0upaTh, NpUMEHSITH OLIEHUBATH CNIOCO0bI CPABHEHUSUHUCET,
OCHOBHBIX ITOHATUIN BBIUMCIICHUM, TPeo0pa30BaHNi BbIpaXKEHU, pEIIeHNs YPaBHEHUH.
METOJI0B Kypca OcymecTBIATH CAMOKOHTPOJIb BBIIIOJIHAEMbIX AEHCTBUN U
7 xnacca, 06001eHe CaMONPOBEPKY pe3yJibTaTa BEIUUCIICHUH, TpeoOpa3oBaHuil,
3HAHUU ITOCTPOECHUU.
Pemarsb 3a5aum U3 peanbHOMN KU3HU, IPUMEHSTh MaTeMaTHYecKHe
3HAHUSA Ul PEIEHUS 3a1a4 U3 IPYTUXIIPEAMETOB.
Pemath TekcTOBBIC 321241, CDABHMBATDH, BLIOMPATHCIIOCOOBI
pelIeHus 3a1auu
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC

KBangparusie KOpHU

yucia. [Tonstue 06
HUPPAMOHAILHOMYHCIIE.
JlecaTuyHbIie
PUOJIKEHUS
HUPpALMOHATILHBIX
YHUCEIL.
JleficTBUTENLHBIC
yucia. CpaBHEHHE
IEUCTBUTEIBHBIX
quce.

YpaBHeHuUE BUIA

x> = a. CBoiictBa
apudmeTnyecKux
KBaJIpPaTHBIX KOPHEM.
[IpeoOpazoBanue
YUCJIOBBIX BBIPAKECHUH,
COJIEpIKAIIIX
KBapaTHBIE KOPHH

HanmenoBanue paszzgena KonunuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEATEIILHOCTH 00YJarOIINXCS
(TemmI) Kypca JacoB coJIepyKaHKe
Hucna ¥ BEIYUCIICHUS. 15 KBanpaTHblii KOpEHbU3 DopMyIMPOBATH ONPeAe/IeHHe KBAIPaTHOTO KOPHSANU3 YHCIIA,

apu(METHUECKOTO KBaJPAaTHOTO KOPHSI.

IIpuMeHATH OnEepannio U3BJICUEHUS KBaJPATHOTO KOPHS U3 YHCIIa,
HCI0JIB3YSl IPU HEOOXOJUMOCTH KAJAbKYJIATOP.OeHnBaTh
KBaJIpaTHbIE KOPHU LIEJILIMU YUCIIaMU U AECATUYHBIMU APOOSIMHU.
CpaBHUBaTL ¥ YNOPAJOYMBATH pAllOHAIbHBIE U
UPpAalMOHAJIbHBIE YHMCJIA, 3allUCaHHBIE C  ITOMOUIBIO
KBaJIpaTHbIX KOPHEH.

HccnenoBarb ypaBHEHHE x* = &, HAXOJUTh TOYHBIC U
npubimxEHHBIe KOpHU Tpu a > 0.

Hccienosarb ¢BOMCTBA KBaIPaTHBIX KOPHEH, IPOBOS YUCIOBBIC
HKCHEPUMEHTBHI C UCIOIB30BAHNEM KAJIBKYIATOPA(KOMIBIOTEPA).
Jloka3bIBaTh cBOICTBa apu(METHUECKUX KBAPATHBIX KOPHEH;
OPUMEHSTH UX U1 IpeoOpa30BaHus BbIpaXKeHU!. BbINOJIHATH
npeodpa3oBaHMsA BBIPAKEHUN, COAECPKAILMXKBAAPATHBIE KOPHHU.
BeIpaxxaTs nepeMeHHbIE

U3 F€OMETPUYECKUX U PU3NIECKUX (popMyil.

BbIyucasaTh 3HAYEHUS BBIPAXKEHUH, COJIEPKAIINAX

KBaJ[paTHbIE KOPHHU, UCIIOB3Ys IPU HEOOXOTUMOCTH
KaJIBKYJIATOP.
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HUcnoan3oBaTh B XO0J€ p€lICHHU 3aaa4 5JICMCHTAPHBIC
MMPEACTABJICHH, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUSAMUBCINYNH.

3HAKOMHUTBLCH C HCTOpHeﬁ Pa3sBUTHUA MAaTEMATUKN

Yucna ¥ BEIYUCIIEHUS.
CrerneHn C UeIbIM
[oKasarejieM

CreneHs ¢ LeNbIM
IOKa3aTelIeM.
CranjapTHas 3a11ch
Yucla.

Pa3meprl 00bEKTOB
OKpY’Karo1ero Mupa(ot
DJIEMEHTAPHBIX YaCTHII
10 KOCMHYECKUX
00BEKTOB),
JUTUTEIIEHOCTh
MIPOIIECCOB

B OKPY>KaIoIlleM MHpE.
CBolicTBa CTCIICHU

C 1IeJIBIM MOKa3aTeyieM

DopMyJIMPOBATH ONpeaeJieHre CTCIICHU C LETbIM

ToKazaTesyieM.

IIpeacraBasTh 3aMUCh OOJBITUX U MAJIBIX YHCEIT

B CTaHJIapTHOM Buje. CpaBHMBATH YKCJIA U BEJIMYMHBI,3alIMCAHHbBIC
¢ ucnoJyib3oBanueM crerenu 10.

Hcnoab3oBaTh 3amMch 4Kcell B CTAHJIAPTHOM BHUJIE JJIA
BBIPAKEHUS pa3MEPOB OOBEKTOB, TTUTEIHLHOCTUIIPOIIECCOB B
OKpY>KarollleM MUpE.

DopMyJIHPOBATH, 3ANMCHIBATH B CAMBOJIN4ECKOil (hpopme

Y WJUTIOCTPUPOBATH NPUMEPAMM CBOMCTBA CTETIEHHC LIEIBIM
MOKa3aTeleM.

IIpumeHsTH CBONCTBA CTENIEHU IS TpeoOpa30BaHUsl BRIPAXKEHUH,
COZEPIKAIIMX CTEIIEHU C LIEJIBIM TOKA3aTEIEM.

BbInoJHATH JeHCTBUSA C YHCIaMH, 3alIMCAaHHBIMU

B CTaHJApTHOM BuU/Ie (YMHOXXECHHE, JIETICHUE, BO3BEJCHUEB

CTEICHb)

Anrebpanyeckue BhIpaKEeHHU .

KBanpaTHBIATpEXWIEH

KBagpatHbiii
TPEXWIEH.

Paznoxxenue
KBaJpaTHOTO

Pacno3znaBaTthb KBaIpaTHbIN TPEXWICH, YCTAHABIMBATHBO3MOKHOCTh
€ro Pa3JIOKEHHSI Ha MHOYKUTEIIH.

PackiaapiBaTh HAa MHOKMTEIM KBaJAPaTHBIN TPEXUIIEHC
HEOTPHULIATENbHBIM JUCKPUMUHAHTOM
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TpE€XUIIeHa
Ha MHO>XUTENH

Anrebpandeckue
BBIPAKCHUSI.

Anrebpanueckast ApoOb

15

Anrebpanueckas 1po0b.
JlonmycTuMBble3HAUCHHUS
IIepEeMEHHBIX,
BXO/ISAIINX

B alireOpanyeckue
BBIPAKCHUSI.

OcHOBHOE CBOMCTBO
anreOpanveckoi aApoowu.
Coxkpaienuerpooei.
CroxxeHue, BHIYUTAHUE,
YMHOKCHHUE U JITICHNE
anreOpandyeckux Apooeil.
[TpeoGpazoBanue
BBIPAKECHU,
coJiepKaIx
anreOpanyeckue

npobu

3anuchIBaTh anredpanyeckue BeipakeHus. Haxoaurp

00J1aCTh OMpeIeTICHUS PAIIOHAIBHOTO BBIPAYKEHHUS.

BbINOJHATH YHCIIOBBIC TIOJICTAHOBKU M BBIYMCISATH 3HAUCHUE
IpoOu, B TOM YHKCIIE C TIOMOIIBIO KaJIbKYyJsiTopa. @opMyimpoBaTh
OCHOBHOE CBOMCTBO aJire0pandeckoil IpoOr 1 MPUMEHSITH €ro JIIs
npeoOpa3oBaHus IpoOeH.

BoinoaHaTs aeiicrBus ¢ anredpanyeckumu Apoosmu. [IpuMeHsTh
npeoOpa30BaHus BBIPAKCHHMIA JJIs1 pelIeHUs 3a1a4. BeipaxkaTh
nepeMeHHble u3 GopmMyn (PU3NIECKUX,T€OMETPUUECKHUX,
OIHCHIBAIOINX OBITOBBIC CUTYAIINH )
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VYpaBHEHHMSI U HEPABEHCTBA.
KBagparusie ypaBHeHUs

15

KBanpaTtHoe ypaBHeHue.

HenosnHoekBanpatHoe
ypaBHeHue. Popmyiia
KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJISALLIUXCS

K KBa/IpaTHBIM.
[Tpocretinme apoOHO-
palrroHaIbHbIE
YPaBHEHHS.

Pemenue TeKCTOBBIX
3a/1a4 C IIOMOLIBIO
KBaJPaTHBIX YPaBHEHUU

Pacno3HaBaTh KBaJpaTHbIC YPABHEHHUS.

3anucsiBaTh (pOPMYJIy KOpPHEW KBaIpaTHOI'O YpaBHEHUS; peliaTh

KBa/IpaTHbIE YPAaBHEHHMs — IOJIHbIC U HenonHble. [IpoBoauTh
NpoCTeHIIue UCCIe0BAHUA KBAIPATHBIX YPAaBHEHUM.

Pemats ypaBHeHHs, CBOASIINECS K KBaPATHBIM,

C TIOMOIIBIO MPe0Opa30BaHUM U 3aMEHO TTEPEMEHHOM.
Ha0aroaaTs U aHAIM3MPOBATH CBSI3b MEX]1y KOPHAMHU U

K02 (ppHIIeHTaMN KBapaTHOTO yPaBHECHUSI.

®opmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO -Teopemy,
IPUMEHSATH 3TH TEOPEMBI JUISl PELICHUS

3a1a4.

Pemath TekcTOBBIE 32/1a4H aNreOpanueckuM CrocoOOM:
HIEPEXOUTH OT CIIOBECHOW (hOPMYITHPOBKH YCIOBHS 3a/IaUUK
anredpanvyeckoi MoJIeny MyTéM COCTaBJICHUS YpaBHEHUS;pelIaTh
COCTaBJICHHOE ypaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS C HCTOPHeil pa3BUTHS aareOpbl
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VpaBHEHUS U HEPABECHCTBA.
CucreMsl ypaBHEHUI

13

JIuneliHoe ypaBHEHUEC
JIBYMsI [IEPEMEHHBIMU,
ero rpaduk, IpuMepsbl
pelIeHus] ypaBHEHUM B
LEJIbIX YHCIIAX.
Pewenue cucrem nByx
JIMHEWHBIX YpaBHEHUI

Pacno3naBarth JIMHEHHbBIE YPABHEHUS C IByMsI
MePEMEHHBIMHU.

Ctpoutb rpaduku TUHEHHBIX YpaBHEHUH, B TOM YHCIIC
HCI0JIB3Ysl HM(POBbIE pecypcehl.

Pa3znuuaTe napasuieabHbIe U IIepeceKarorecs MpsiMbIeo ux
YpaBHEHUSIM.

Pemars cuctembl 1BYX JIMHEHHBIX YPABHEHUM C JBYMSI
MePEMEHHBIMH TOJICTAHOBKON U CJIOKEHHUEM.
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C ABYMS IEPEMEHHBIMHU.
[Ipumepsl perieHus
CHUCTEM HEJIMHEMHBIX
YPaBHEHUH C ABYMsI
[IEPEMEHHBIMM.
I'paduueckas
WHTEpIpeTaLus
YpaBHEHUS C JBYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX
YpaBHEHUH C ABYMS
MepEMEHHBIMHU.
Pemienne TekCTOBBIX
3a/1a4 C MOMOUIBIO
CHUCTEM ypaBHEHUI

Pematy npocTeiiliie CUCTEMBI, B KOTOPBIX OJHO U3
YpPaBHEHUH HE ABJISETCA JIMHEHHBIM.

IlpuBoauts  rpauyeckyl0  HUHTEPHpPETANUI0  PEUICHUS
yYpaBHEHUS C JIBYMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHHIC TBYyMs
EepPEMEHHBIMH.

Pemath TekcTOBBIE 32/1a4M aNTreOpanuecKuM ClIocoO0oM

YpaBHEHMSI M HEPAaBEHCTBA.
Hepasencrsa

12

Yucnoseie

HEPaBEHCTBA U UX
CBOMCTBA.

HepaseHncTtBo ¢ oHOM
MIEPEMEHHOM.

JInHeliHbIEe HEPABEHCTBA C
OJHOM EPEMEHHOMN U UX
pemienne. CUCTEMBI
JIMHENHBIX HEPABEHCTB

DopMyIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB, MIUTIOCTPUPOBATH UX
Ha KOOPJIMHATHOM MPAMOU, 10KA3BIBATHAITEOPaNnIeCKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B X0JI€ pelieHus 3a1a4. Pemars
JTMHEWHbIE HEPABEHCTBA C OJHON NMEPEMEHHOM, M300paXkaTh pellIeHHe
HEPABEHCTBA HA YMCIIOBOU MPSAMOM.

PemiaTh cucTeMbl THHEHHBIX HEPABEHCTB, N300payKaThpEIICHUE

CHUCTEMbI HEPABEHCTB Ha YHUCIIOBOU MPSIMOM
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C OJIHOM ITEPEMEHHOIHU
UX pelIeHue.
N3o0pakenue penieHus
JMHEHHOrOHEepaBeHCTBA
U UX CUCTEM Ha

YU CJIOBOUIIPSMON

@yHkuuu. OCHOBHbBIE
HOHSITUSA

[TonsTue QyHKIMH.
OO6nactb onpeneneHus u
MHOYECTBO 3HaUCHUM
GbyHKIHH.

CriocoOblI 3a1aHus
GyHKIMI.

I'paduk pyHkuMM.
CaoiicTBa (pyHKINHU,UX
oToOpakeHue

Ha rpaduke

Hcnoab3oBaTh GyHKINOHATHHYIO TEPMHUHOJIOTHIO HCUMBOJHUKY.
BoruncasTs 3HaveHus: GyHKIUH, 3a1aHHBIX hopMmynamMu(pu
HE0OXO0IMMOCTH UCIIOIb30BaTh KAJIbKYJIATOP); COCTABJIATH
Ta0AMIbI 3HAYeHUH QyHKIHH.

CTpouts 1o ToYKkaM rpauku QyHKIHN.

OnucepiBaTh cBOMCTBA QYHKIIMU Ha OCHOBE €€

rpadu4ecKoro MpeacTaBIeHHs.

Hcnoab3oBaTh GyHKINOHATBHYIO TEPMUHOJIOTHIO HCHMBOJHUKY.
HccaenoBarh npuMepsl rpadMKOB, OTPAKAIOIINX PEATHHBICTIPOLIECCH 1
spneHust. [IpuBoANTH MPpUMePBI IPOIIECCOB U SBJICHUHN C 3aJaHHBIMU
CBOMCTBaMH.

Hcnosb30BaTh KOMIBIOTEPHbIE TPOTPAMMBbI

JUIs TIOCTPOEHHUS TpapuKoB GYHKIMN U N3YUEHHs UX CBOMCTB

DyHkiuu. Yucinoseie
byHKIIUA

UreHune 1 NoCTpOCHHUE

rpauKoB QyHKIIMA.
[Tpumeps! rpadukoB

HaxoanTh ¢ nomompbio rpagpuka GyHKIMKA 3HAYEHUE OTHOMH3
paccMaTpuBaeMbIX BEJIMYMH 10 3HAYEHUIO JPYTOM.

B HecnokHBIX cilydasX BbIPpaxKaTh (pOpMyJI0M 3aBHCHUMOCTD
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(GYHKIHHA, OTpasKarOIIIX
peabHBIE MPOIECCHI.
DyHKIUH,
ONUCHIBAIOIIUE TIPSMYIO
1 00paTHYIO
MPONOPIUOHAIBHBIE
3aBUCHMOCTH, HX
rpaduKy.

I'padux GpyHknm

y =X2

OyHKIMHU

y = XZ’ y = X3,
y=vx,y=|x};
rpaduvecKoe perieHue
YpPaBHEHUU U CUCTEM
yYpaBHEHUU

MEXAy BEITUYMHAMMU.

OnuceIBaTh XapakTep U3MEHEHHUS OJHOW BEJINYMHBIB

3aBUCUMOCTH OT U3MEHEHHUS IPYToil.

Pacno3naBaTh Bubl n3ydaeMbix ¢pyHkuuii. [loka3siBaTh
CcXeMaTH4YeCKH IOJIOKEHNE Ha KOOPJAUHATHOMN MJIOCKOCTH TpaduKOB
dyskmii Buma:y = X4y =x5,y =Vx,y = |x|. -
Hcnoab3oBarh pyHKUMOHAIBHO-TPaUIECKHE

NpeaCcTaBJIeHUs s PELICHUS U UCCIIEOBaHUsl YPAaBHEHUM HCUCTEM
YpaBHEHUH.

IIpumensTh unppoBbIe pecypebl sl TOCTPOCHUITPAPUKOB

byHKIMI

[loBTOpEeHME 1 00001IEHHE

[ToBTOpEHKME OCHOBHBIX
HOHATHH UMETOJIOB
KypcoB 7 1 8KJ1accos,
000011eHNE 3HAHUI

Bbi0upaTh, IpMMEHATH, OLEHUBATH CNIOCO0BI CPAaBHEHUS YKCEN,
BBIYHCIICHU, TpeoOpa3oBaHuil BBIPAXKEHUN, pEeIICHUSYpAaBHEHHH.
OcyuiecTBASITH CAMOKOHTPOJIb BBIITOJIHAEMBIX JEUCTBUN U

CaMOTIPOBEPKY pe3yibTaTa BRIUUCICHUHN, TPeoOpa30BaHUi, TOCTPOCHUM.

PemaTe 3agaum U3 peajibHOM )KU3HHU, IPUMEHATH
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MaTeMaTU4YeCKue 3HaHUS 171 pEeHIeHUs 3a/1a4 U3 JPYTUXIIPEIMETOB.
Pemars TekcTOBBIE 321a4H, CPABHUBAThH, BLIOUPATHCIIOCOOBI
pelienus 3agaqyu

OBUIEE KOJIMYECTBO
JACOB I10 I[TPOTPAMME

102
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9 KJIACC

JleficTBUTEIbHBIC YHCIa

UppalMOHANIbHbIE YUCIIA,
KOHEYHBIE U
OCCKOHEYHBIC
NECSITUUHBIE JPOOH.
MHoxecTBO
JEHCTBUTENBHBIX YHCET;
NeHCTBUTENbHBIE YUCIIa
Kak O€CKOHEUHbIE
JECSITUUHBIE TPOOH.
B3anmHO ogHO3HAaUHOE
COOTBETCTBHUE MEXY
MHOXECTBOM
JIEWCTBUTENLHBIX YUCET U
MHOXECTBOM TOUYEK
KOOPJAMHATHOMW MPSIMOM.
CpaBHeHme
JEWCTBUTENTbHBIX YUCE,
apupMeTHIECKHe

HaumenoBanue pasnena KonungectBo OcHoBHOE OCHOBHBIE BH/IBI ICATEIIEHOCTH 00YJaIOLINXCS
(Tembl) Kypca 4acoB COZEPIKAHUE
Uucna 1 BBIYUCIICHUS. 9 PannonaneHble yncia, Pa3BuBath npeacraBieHHs O YKUCIaX: OT MHOXKECTBA HaTypalbHBIX

YHCelI O MHOKECTBA JICHCTBUTEIILHBIX YHCEll.O3HAKOMHUTHCS C
BO3MOKHOCTBIO IIPEACTaBICHUS ACHCTBUTEIBHOIO YHCIIA KaK
OCCKOHEYHOM JIECATUYHOMN APOOH, MPUMEHSTH JICCATHYHbIC
NPUOJIMIKEHUS PAllMOHATBHBIX M UPPAIlMOHATBHBIX YHCEIL.
HN300paxkats 1eliCTBUTEIBHBIC YKCIIA TOYKAMHU

KOOPJIMHATHOM IIPSIMOM.

3anuceIBaTh, CPABHUBATH U YIIOPSIA0YHMBATH

JNIEUCTBUTEIILHBIE YHCIIA.

BbINOJHATH, cOYETast YCTHBIE U MMCbMEHHBIE IPUEMBI,
apupmeTHnUyecKHe 1elCTBHS C PallMOHAIbHBIMU YUCIIAMU;
HAXOJAUTh 3HAYECHUs CTEIIEHEN C LIEJIBIMU IOKA3aTENsIMUA U KOPHEN;
BbIYUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

Mosy4yuTh npeacTaBJeHHe O 3HAYMMOCTH JIEMCTBUTEIIBHBIX YUCET
B ITPAKTUYECKON JIEATEIIbHOCTUYEIOBEKA.

AHAJIU3UPOBATH U /1€J1aTh BHIBOJAbI O TOUHOCTH MPUOTMKEHUS
JIEWCTBUTEIBHOIO YMCIIa IIPU PELICHUU3a1ay.

OKpyIJIATh ICUCTBUTEIIbHBIC YHUCIIA, BHIMOJHATH MPUKHAKY
pe3yJibTaTa BEIYMCICHUM, OLeHKY 3HAYEHUI
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IEUCTBUSA

C ICHCTBUTEIILHBIMHU
YHCIaMU.
[Tpubnmxénnoe
3HAYCHUEC BEIIMYUHEI,
TOYHOCTh
IPUOIIKCHUS.
OkpyrieHue yucern.
[Ipukuka u oreHka
pe3yabTaToOB
BBIUMCIICHU N

YHCJIOBBIX BBIan(eHHﬁ.
3HAKOMHUTBLCH C HCTOpI/Ieﬁ Pa3sBUTHUA MAaTEMATUKN

YpaBHEHUSI 1 HEPABEHCTBA.
YpaBHEHUSI C OJTHOU
MePEMEHHOMN

14

JIuneitHoE ypaBHEHHE.
Pewrenne ypaBHeHui,
CBOJSLINXCS

K JINHEWHBIM.
KBanpaTtHoe ypaBHeHue.
PemenneypaBuenni,
CBOSAIINXCS

K  KBaJpPATHBIM.
bukBanpaTtHbie
YpaBHEHUS.

[Ipumeps! perienus
YpPaBHEHUH TpeTher

U 4eTBEPTOM CTEIEHEN

OcBauBaThp, 3aI0MMHATH H IPUMEHATH rPadpuIecKueMeTOoAbI
IIPU PELLIEHUN YPABHEHUH, HEPABEHCTB U UX CUCTEM.
Pacno3naBaTs 11enble U IpoOHbIe ypaBHeHMs. PemaTs
JIMHEHHbIC M KBAAPATHbIC yPAaBHEHUs1, YDABHEHNUS,
CBOJISIIIMECS K HUM, pocTeiiiue IpoOHO-paliioHalIbHbIE
YpaBHEHUS.

IIpeaaaraTs BO3MOXKHbIE CIIOCOOBI pEIIEHUs TEKCTOBBIX3a/1a4,
00CyKIaTh UX M pelIaTh TEKCTOBBIE 3aJJa4l Pa3HBIMU
CIOCO0aMH.

3HAKOMMTBCS C HCTOPHEH PA3BUTHS MATEMATUKN
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pa3iIoKEeHUEM Ha
MHOKUTEIH.

Pemenue npo6HoO-
paloHaIbHBIX
YpaBHEHUH.

Pemenue TekcTOBBIX 3a1a4
anredpandecKuMMETOIOM

YpaBHEHHUsI 1 HEPABEHCTBA.
CucreMsl ypaBHEHU

14

YpaBHeHHE C JAByMs
MIEPEMEHHBIMU U €r0
rpaduk.

Cucrema 1ByX JTMHEHHBIX
YpaBHEHUIC ABYMS
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JBYX YPaBHEHUH,
OJTHO

13 KOTOPBIX JUHEUHOE,a
JIPyroe — BTOPOil CTEIEHH.
I'paduueckas
HWHTEpIpeTaIus CUCTEMBI
YpaBHEHUI

C ABYMsI IIEPEMEHHBIMH.
Pemenue TekCTOBBIX

OcBauBaTh U NPUMEHSITH TPUEMBI PELICHUS CHCTEMBI JABYX
JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI ABYX
YpaBHEHH, B KOTOPBIX OJJHO YPaBHEHUE HESBIISCTCS JIMHEWHBIM.
Hcnoan3oBaTh QyHKIIMOHATBEHO-TPAGUUECKUE TIPEICTABICHUS IS
peleHHs U MCCIeJOBAHUS YPAaBHECHUIN CHCTEM.

AHAJIU3MPOBATH TEKCTHI 3a/1a4, PelIaTh UX aNreOpandecKum
CIOCOOOM: NMepexXoauTh OT CIOBECHON (POPMYIUPOBKH YCIOBHS 3a/1a4l
K are0pandeckoil MOJICITHITYTEM COCTABICHUS! CHCTEMBI YPaBHEHUH;
pelaThb COCTaBICHHYIO CHCTEMY YPaBHEHUI; HHTEPIPETHPOBATH
pe3yJnbTar.

3HAKOMMTBCS € HCTOPHeEN Pa3BUTUS MATEMATHUKH
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3aJa4 areOpanyecKum
CII0cCO00M

VYpaBHEHUs U HEPABEHCTBA. 16 Uucnossle Yurarth, 3a1IMCHIBATh, IOHUMATh, HHTEPINPETHPOBATH HEPABCHCTBA;
Hepasencrsa HEpPaBEHCTBA U UX UCII0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. BHINOJIHATH
CBOMCTBA. peoOpa3oBaHusl HEPABEHCTB, HCMOJIL30BATh I IPe0Opa30BaHUs
JIunelinpie CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3naBaTh TuHEHHbIE U KBaIpaTHbIE HEpaBeHCTBA. Pemars
C OZIHOU IEPEMEHHONH JIMHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI
UX pelLIeHuE. HEPaBEHCTB, BKIIFOYAIOIIUX KBAIpaTHOE HEPABEHCTBO, U PEIIATh UX;
Cuctembl TUHEHHBIX 00CyK1aTh MOJIYYCHHbIEC PELICHUS.
HEPABEHCTB C OJJHOM HN300paxaTh pelieHre HEPaBEHCTBA U CUCTEMbI HEPAaBEHCTBHA
MEepPEMEHHOMN U UX YUCIIOBOM MPSAMOM, 3aNIMCHIBATH PELIEHUE C TOMOLIBIO CUMBOJIOB.
pelieHue. PemaTs KBaipaTHBIC HEPABEHCTBA, UCTIONB3YATpaduIecKre
KBagparuslie IIPE/ICTABICHMUS.
HEpPaBEHCTBA U UX OcBanBaTh M NPUMEHATH HEPABEHCTBA MIPH PEIICHUUPAZTUIHBIX
pelIeHue. 3a/1a4, B TOM YHCJIE€ TPAKTUKO- OPUEHTHUPOBAHHBIX
I'padpuueckas
WHTEpIpeTanus
HEPaBEHCTB U CUCTEM
HEPaABEHCTB C JIBYMs
MepeMEHHbIMU
DOyHKIUH 16 KBanpatuunas ¢hyHKIIuUSA, Pacno3HaBaTh BHUJIbI H3Yy9aeMbIX (YHKIIHIL; HIJIIOCTPUPOBATH

e€ rpaduK uCBOMCTBA.
[Tapabomna, KOOpIUHATHI
BEPIIMHBIAPA0OIBI, OCh

CXeMATH4Y€eCKHU, O0BSACHATH PACIIOJI0KEHUE Ha KOOPAUHATHON
IIJIOCKOCTH TpauKoB

k
dyskimii Buga:y = kx,y = kx+ by =,y =&

X
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CUMMETPUU 11apaldoJIbl.

I'paduxn Gyskmmii:
y =kx
y= kx + b,

_k

X

y =Xy
= X ,y =
Vx,y =
| x|

y= X3, y =+/x, y = | x| B 3aBHCHMOCTH OT 3HAYCHHIHK0IDDHIHEHTOB;
OIMCHIBAThH MX CBOMCTBA.

Pacno3HaBaTh KBaApaTHYHYIO GYHKIHUIO TI0 popmyiie.

IIpuBoauTH NpUMePHI KBAIPATUIHBIX 3aBUCIMOCTEN U3

peanbHOM )XU3HU, (PU3UKH, TECOMETPHUH.

BoisiBasiTH 1 0000111aTh 0COOEHHOCTH Tpaduka

KBaJApaTHYHON GyHKIMK Yy = ax’ + bx + c.

CTpouTs U H300paxaTh cXeMaTHYeCKHU TpapUKU KBAJAPATHIHBIX
GbyHKIMH, 3a1aHHBIX (OPMYIIaMU BHIA

y=ax y=ax’ +q,y=ax+p)?y=ax’+bx + c.Ananuzuposars u
NPUMEHSATH CBOMCTBA M3YyYCHHBIX (YHKIUHN JJIS1 UX TIOCTPOCHUS, B TOM
YHCIIe C TIOMOIIBIO IIU(PPOBBIX PECYPCOB

UucioBbie
OCJIEIOBATEILHOCTH

15

[TonsiTue yncnoBou
MOCJIEe/I0BATEIbHOCTH.
3agaHue
MOCJIeI0BATETbHOCTH
peEKyppeHTHOH hopMyIoit
1 (hopMyIoii N-ro uneHa.
Apudmernueckas u
reOMETpUYECKas
MIPOTIPECCUM.

@opmyisl N-To wieHa
apupMeTUIECKON U
reOMETPUUYECKOMN

OcBauBaTh U NPUMEHSITh HHJICKCHBIC 0003HAYCHHS, CTPOUTH
peueBblie BICKA3BIBAHUS C HCIIOIH30BAaHUEMTEPMUHOIIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEIOBATEILHOCTH.
AHaau3upoBaTh Gopmyrty N-ro dieHa

MOCTIEI0BATEIHbHOCTH UITH PEKYPPEHTHYIO HOPMYITy

U BBIYHMCJISITH YWICHBI TOCTIEI0BATENIBHOCTEH, 3aJaHHBIXATUMH
dbopmynamu.

YcranaBJauBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MOCTIeIOBATEIFHOCTH, €CJIH BHIITACAHBI ITEPBBIE HECKOIBKOEE
YJICHOB.

Pacno3HaBaTh apuMETUYECKYIO U TEOMETPUIECKYIOTIPOTPECCHH TTPU
Pa3HBIX CIOCO0aX 3a/1aHMs.
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MIPOrpeccuit, CyMMbI
MEePBBIX N YJICHOB.
N306paxeHnue 4ieHOB
apupMETHIECKON U
reoOMETPUYECKOI
Mporpeccuit TouKkaMu Ha
KOOPJMHATHOM
MJIOCKOCTH.
JIuuelinbI 1
9KCIIOHEHIINATbHBII
pocT.

CnoxHble IPOLEHTBI

Pemarts 3a7auu ¢ Hcnonb30BaHUEM GOpMYI N-TO WieHa
apuMeTUYECKOi U reOMETPUUECKON MPOTPECCHIt, CyMMBITIEPBBIX N
YJICHOB.

H306paxkarh uieHbl 0CIEI0BATEIbHOCTH TOUKAMHUHA
KOOPAMHATHOM MJIOCKOCTH.

PaccMaTpuBaTh npuMepbl INPOLECCOB M SIBJEHUH U3
pealbHOM  KU3HU, WUIIOCTPUPYIOUINE HU3MEHEHHE B
apuMeTHyecKoil mporpeccuu, B reOMeTpHUeCKOn

IIPpOIrpeCCHU; I/I306pa)KaTL COOTBCTCTBYIOIIUC SaBHCI/IMOCTI/IFpa(bI/ILICCKI/I.

Pemathb 3an5a4u, CBA3aHHBIE C UNCIIOBBIMU I10CIIEI0BATEIILHOCTMM, B
TOM YHCJIE 33]]a41 U3 PEATbHOM KU3HH C UCTIONb30BaHNEM ITU(PPOBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX Ta0IHII, rpauuecKoro KabKyIsATopa U
T.1.).PemaTpb 3a7a4n Ha CJI0KHBIE IPOLIEHTHI, B TOM YHUCJIE 33J]a4H U3
peaJIbHOM MPAKTUKHU (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA).
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS MAaTEMATUKH
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[ToBTOpEeHUE, 0000IICHNHE,
cucTEMaTH3alus 3HAHUN

18

Yucaan

BbIYMCJIeHNs (3aITHCh,
CpaBHEHHUE, ICHCTBUSA C
e CTBUTEIbHBIMU
YHCIIaMU, YHACIIOBAs
MpsiMast; MPOIIECHTHI,
OTHOIIIEHUS, TPOTIOPIUH;

OnepupoBaThb NOHATHAMH: MHOKECTBO, ITIOJIMHO>KECTBO, OIIEPALINH
HaJl MHOXKECTBAMH; HCIO0JIb30BaTh IrpadHuecKOenpeiCTaBICHIE
MHOXECTB Il OIIMCAHUS] peallbHBIX IIPOLIECCOB U SABJICHUM, IPU
pelIeHNH 3324 U3 APYruX YIeOHBIX IPEIMETOB.
AKTYyaJIM3MpPOBATh TEPMUHOJIOTHIO U OCHOBHbBIE 1elCTBHS,
CBAI3aHHbIE C YMCJIAMHU: HATYPAILHOE YHUCIIO,IIPOCTOE U COCTABHOE
YHUCIIa, JEIMMOCTh HAaTYPaJIbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLICHKA; PELICHUE
TEKCTOBBIX 33734

4KCell, IPU3HAKU JEIIMMOCTH, LI€JI0€ YUCII0, MOLYJIb YHACIIA,
OOBIKHOBEHHAs U JIeCATHUYHAs JpOoOU, CTaHAAPTHBIM BUJ YUCIIa,
apu(METHYECKUI KBaIPaTHBIA KOPEHb.

BbINOJHATD e CTBUS, CPABHUBATH H YIIOPAA04YMBAThYNCIIA,

apu(pMETHIECKUM IPE/ICTABIATh YMCIIA Ha KOOPAMHATHOM HPSAMOH, OKPYTJIATh YHCIA;
crocooom) BBINOJHATH NPUKUIKY H OL[eHKY PE3yJIbTaTa BEIYUCICHUH.
Pemath TekcTOBBIE 3aa4u apuMeTHIECKHM criocodoM. PemaTh
MPaKTHYeCKHe 32/1a49H, COACPIKaIUe IPOLEHTHI,JJOJIH, YacTH,
BBIPAXKAIOLIHNE 3aBHCUMOCTH: CKOPOCTh — BpeMsI — PacCTOSHHE,
IIeHa — KOJMYECTBO — CTOMMOCTH,00bEM pabOThl — BpeMs —
IPOU3BOAUTEIHHOCTD TPY/A.
Pa3oupatp peanbHble )KU3HEHHBIE CUTYAIIUH,
(¢opMy.THpOBaATH UX Ha S3bIKE MATEMATHKH,
HAXOJIUTh PEIICHHE, TPUMEHSSI MaTeMaTHUECKU armapar,
HHTEPNPETHPOBATH PE3yJIbTAT
Anredpanyeckue OnepupoBaTh NOHATUSIMH: CTETICHB C IEJIBIM MTOKA3aTeIIeM,
BbIpa:KeHUsl apu(pMeTHYECKUI KBaJpaTHbII KOPEHb,MHOT OUJICH,
(mpeobpazoBaHue anreOpandeckas JpoOb, TOXKIECTBO.
aﬂre6paI/IqCCKI/IX BLINNOJIHATH OCHOBHBIE I[eﬁCTBHﬂZ BBITTOJIHATH pvaéTBI 110
BBIpa)XKCHUH, ¢dopmyrnam, mpeoOpa3oBbIBATh IIEJIbIE, APOOHO- pallHOHAIBHBIE
JOTyCTUMBIE BBIPQ)XEHUS U BBIPAXKEHUS C KOPHIMHU, PEAIN30BBIBAThH Pa3IOKEHHE
3HA4YeHHUs) MHOTOYJIEHA HA MHOYKUTEITN,B TOM YHCJIE C UCTIOIb30BaHUEM

(dhopmysn pa3HOCTH KBaIpaTOB M KBaJipaTa CYMMBI M Pa3HOCTH;
HaXOJUTh
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JIOTTYCTHMBIE 3HAYCHUS MTEPEMEHHBIX I APOOHO-
palMOHABHBIX BBIPAKEHUM, KOPHE.

MoaeaupoBaTh ¢ IOMOIIBIO (HOPMYI pealibHbIE TPOLIECCH
U SIBJICHUS

DOYyHKIUH
(moctpoenue,
CBOMCTBA NU3YYEHHBIX
GbyHKIH;
rpaduyeckoe pereHue
YPaBHEHUH U UX

CHUCTEM)

OnepupoBaTb NOHATHUAMU: QYHKIHSA, TpadUK QYHKITUH,
HYU (YHKIIMH, TIPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
MPOMEXKYTKU BO3pacTaHus, yObIBaHUsI, HAaNOOIbIlIEe U
HauMEHbIIIee 3HAYCHUS (DYHKIINU.

AHAJIM3UPOBATh, CPABHUBATH, 00CYK1aTh CBOMCTBA
(GyHKIMH, CTPOUTDH UX TPapUKH.

OnepupoBaTh NOHATHUAMM: IIPSMasi IPONOPIUOHATHHOCTb,
oOpaTtHas MPONOPIMOHATBHOCT, TMHEHHAs ()yHKIIHS,
KBaJ[paTHuHas QyHKIMs, napabosa, runepooa.
Hcnoab3oBarh rpadukm 111 ONPEIETICHUS] CBOMCTB,
IPOIIECCOB U 3aBUCUMOCTEH, JUIsl peLIeHUs 3a1a4d U3 APYTUx
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU; MOAeJIHPOBATH

C MMOMOIIIBIO TPaMKOB peaTbHbIE MPOLECCHI U SIBICHUS.
Boipa:kaTh gopmyJiaMH 3aBUCUMOCTH MEX/y BETUUHHAMU

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102
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KPUTEPUH n HOPMBI OINEHUBAHUSA 3HAHWM,
YMEHHUHU U HABBIKOB YHAIIIUXCS 110 MATEMATHUKE

KpnTepIm Ol€HUBAaHHUSA YCTHBIX OTBE€TOB

OTBET OLICHUBAETCH OTMETKOM «5», eCJN 00YUAIOIHACH
1) MOJIHOCTBIO PACKPBLI COJACPKAHKE MaTepualia B 00beMe, MPEIyCMOTPECHHOM MPOrpaMMOi U

y4eOHUKOM;

2) W3IOXKWI MaTepuall TPAMOTHBIM  SI3BIKOM, TOYHO HCIOJB3YSl MAaTeMaTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B OIIPEAEICHHON JIOTHUECKOH 1OCIeJ0BaTeIbHOCTH;

3) mpaBWIIBHO BBIMOJIHUJ PUCYHKH, YEPTEIKH, rPpaUKU, COMyTCTBYIOLINE OTBETY;

4) nmokasan yMeHHe WUTFOCTPHUPOBATh TEOPUI0 KOHKPETHBIMU NPUMEpPAMH, IPUMEHSTh B HOBOU
CUTYaIlMH NIPY BBIIOJIHEHUN TIPAKTHYECKOTO 3aaHus;

5) UpOAEMOHCTPUPOBAT  YCBOCHHE paHEe M3YYCHHBIX  COIYTCTBYIOIIMX  BOIPOCOB,
c(OPMHPOBAHHOCTH M YCTOHYMBOCTD MCIIOJIB3YEMBIX ITPH OTBETE YMEHHUI U HaBBIKOB;

6) oTBEUaJl CAaMOCTOSTENBHO, 0€3 HaBOSIINUX BOIIPOCOB YUUTEIS.

Bo3moxxHbl 1-2 HETOYHOCTH TPH OCBEUIEHWH BTOPOCTENEHHBIX BOIPOCOB WIIM B BBIKJIAJIKAX,

KOTOPBIC YUCHHUK JICTKO UCIPABUII IIOCJIC 3aMCUAHUA YUUTCIIA.

OTBET OLIEHHBAETCH OTMETKOM «4)», €CJIM VIOBJIETBOPSAET B OCHOBHOM TPEe0OOBAHUAM Ha
OLIEHKY «5)», HO IIPX 3TOM MMeEEeT OJAMH M3 HEI0YETOB:
1) B MU3JIOKCHUHN JONMYHICHLI HeOoIbIINe npoGenH, HC HMCKa3sWMBIIHUC MATCMAaTHYCCKOC

COJIepKaHUE OTBETA;

2) nomyuieHsl 1-2 HemoudeTa MPU OCBEIIEHWH OCHOBHOIO COJEpXaHHUsS OTBETa, UCIpPABICHHbBIC
II0CJIE 3aMEYaHUs yUUTEs,

3) nomy1ieHsl omuoKa win 6osee ABYX HEJJOUETOB IIPU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB

HJIM B BBIKJIAAKAX, JICTKO UCIIPABJIICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

OTBeT OlIEHMBAETCS OTMETKOM «3», eCJIu:
1) HEMmoNMHO PacKphITO COAEpKaHWE Marepuaina (CoAep)KaHHe H3JI0KEHO (parMeHTapHO, HE

BCerza  IOCIEA0BaTeNbHO), HO  IOKa3aHO  o0llee  IOHMMaHHWE  Bompoca U
MPOAEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE JUISl JABHEUILIETO YCBOEHUS MPOrPaMMBbI;

2) UMENUCh 3aTPyIHEHUS] WU JOIMYIICHbI OMMOKA B OMPEJCIICHUN MOHSATHH, UCTIOIh30BaHUN
MaTeMaTUYECKON TEPMUHOJIOTUH, YEPTEKaX, BBIKIIAJKaX, UCIIPABICHHBIE MIOCIIE HECKOJIBKUX
HaBOJISIIIIMX BOIIPOCOB YUUTEIIS,

3) yY4EHHMK HE COpaBWICS C TPUMEHEHHEM TEOPHH B HOBOW CHUTYyallMd TPU BBITOJHCHUH

MPAKTUYCCKOI'O 3aJIaHUsl, HO BBIITOJIHUJI 00s13aTeNBHOC 3aJaHucC.

OTBeT O1ICHNBAETCH OTMETKOM «2», eCJIn:
1) HEe packpeITO cofiepKaHue YIeOHOTO MaTepralia;

2) oOHapyX€HO HE3HAHWE WJIM HE MOHWMAaHHUE YYCHHKOM OOJbIICH WM HamboJsiee Ba)KHOM

4acTH yu4eOHOTO MaTepHaa;



3) nmomyuieHbl OIIMOKM B OINpENElICHUHM MOHSTHS, MPH HCIOJb30BAHUU MaTeMaTUYECKOM
TEPMUHOJIOTHH, B PHUCYHKaX, YepTekax WM Tpadukax, B BBIKJIAJIKaX, KOTOpbIE HE

WCIIPABJICHBI IOCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB YUUTEIIA.
Kpurepun oueHnBanne nucbMeHHBIX padoT
O1eHKa nucbMeHHbIX KOHMPOAbHLIX padom 00yJarOIUXCS.

OTrMmeTKa «5» CTABUTCH, €CJIU:
1) pabota BBINIOJIHEHA OJIHOCTHIO;

2) B JIOTHYECKHUX PACCYXICHHUIX U OOOCHOBAHUU PEUICHHUS HET MPOOEIIOB U OIIHOOK;

3) B pelICHWH HET MATeMaTHYECKUX OMIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHUCKA, HE
SBIISIOIIASCS CJIEICTBUEM HE3HAHUS WIIM HEMIOHUMAaHUs y4eOHOTro MaTepuana).

OTMeTKa «4» CTABUTCS, €CIHU:
1) paGota BBINOJIHEHA MTOJHOCTHIO, HO OOOCHOBAHMSI IIATOB PELICHUS HEIOCTATOUHBI (ECITH
yMeHHe 00OCHOBBIBATh PACCYXKICHHS HE SBISIIOCH CHIEIUAIBHBIM O0BEKTOM IIPOBEPKH );

2) nomylleHa OJHA - JBE OMIMOKM WIM JABa-TPU HEJOYeTa B BBIKIAJAKAX, PUCYHKaX,
yepTexxax WM rpadukax (eciau 3TH BUABI paOOThI HE SBISUIICH CHICIUAIBHBIM 00BEKTOM
IIPOBEPKN).

OTMeTKa «3» CTABUTCH, €CJIN:
JIOTyIIeHbl Ooyiee ABYX OIIMOOK WM Oojiee TpeX HEAOYETOB B BBIKJIAJIKAX,

qepTeiKax HIN rpa(bHKaX, HO o6yqa}0mp1171c;1 BJIaACCT 00s13aTeNbHBIMU YMCHUSIMU I10

IIPOBEPSIEMON TEME.

OTMeTKa «2» CTABUTCSH, €CJIM:
JIOTYILIEHbI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIIUe, YTO O0yJaIOUIUiics HEe BIaJeeT

00s13aTeNbHBIMU YMCHUSMU I10 JTaHHOM TeMe B IMOJHOU Mepe.

OTMeTka «1» CTaBUTCH, €CJIN:
paboTa mokasayia moJTHOEe OTCYTCTBHE Y O00Oy4arolerocsi 00s3aTeNbHbIX 3HAHUHN U

YMEHMM O NpOBEpseMOW TeMe WIM 3HayuTeNbHas YacThb paOOThl BBHINOJIHEHA HE

CaMOCTOATCIIBHO.

Ob6mas kiaccupuxkanus oMUOOK
[Tpu ouileHKe 3HAaHUMN, YMEHHUI U HaBBIKOB 00YYArOIIMXCS CIEAYEeT YUYUTHIBATh BCE OMIMOKU

(rpyObie 1 HerpyObie) M HEJJOUYETHI.

I'pyOLIMM CUHTAIOTCS OLIHOKM:
» HE3HaHUE ONpPEJICICHUS OCHOBHBIX MOHSITHMN, 3aKOHOB, TIPABUJI, OCHOBHBIX MOJIOKECHUI
TEOpHUH, HE3HAHHE (POPMYJ, OOIIECTIPUHATHIX CHMBOJIOB 0003HAUYECHU BEJTMYWH, €IMHHUIL
nux I/ISMepeHI/ISI;

HE3HaHHE HaMMEHOBaHUMI CAWHUI UBMCPCHUS,
HCYMCHUC BBIACIIUTh B OTBETC I'NTABHOC,

HCYMCHUC IIPUMCHSATDH 3HAHU A, AJITOPUTMBI JJIS1 pCUICHUA 3a1a4;
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HEYMEHHE JIeNIaTh BBIBOBI U 0000IICHUS;

HEYMEHHE YMTATh U CTPOHUTH rpauKHy;

HEYMEHHE T0JI30BATHCS IEPBOUCTOUHUKAMH, YUCOHIUKOM U CIIPABOYHUKAMU;
MOTePsl KOPHS WM COXPAaHCHHUE IIOCTOPOHHETO KOPHS,

oTtOpaceiBaHue 0€3 0OBSICHEHUN OJTHOTO U3 HHX;

paBHO3HAYHBIE UM OIIHOKH;

YV V. V ¥V V V VY

BBIYMCIIMTENIBHBIE OMMOKH, €CIIH OHHU HE SIBJISIOTCS OIUCKOM;
> JIOrM4EeCKUe OLIMOKU.

K Herpy0bIM oIIHOKAM cJIeIYeT OTHECTH:
» HETOYHOCTh (hOPMYIMPOBOK, OTPEICICHNUN, TOHATHH, TECOPHIA, BhI3BaHHAS HETIOJIHOTOM
0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEISIEMOro MOHATHS I 3aMEHON OJIHOTO - ABYX U3
9TUX HpI/I3HaKOB BTOpOCTeHeHHI)IMI/I;

HETOYHOCTH Ipauka;

HEpalMOHAIBHBIA METO/ PEIICHUS 3a/1a4U WM HEJIOCTATOUYHO IIPOyMaHHBIN IJIaH
OTBeTa (HApYIICHHE JIOTUKH, TTOJIMEHA OTICIIbHBIX OCHOBHBIX BOTIPOCOB
BTOPOCTETICHHBIMH);

» HepanuoHaJIbHBIE METOJIBI PA0OTHI CO CIPABOYHON U APYTrOM INTEPATYpOi;
» HEyMEHHE pemarh 3a/1a4H, BBITIOIHATH 33JaHus B 00IIEM BUJIE.

Henoveramu siBaAsIIOTCH:
» HepalMoHaJbHbIC IPUEMBI BEIYUCICHUH 1 PeoOpa3oOBaHU;

» HeOpeXHOE BHITIOJTHEHUE 3aIHCel, YepTeKel, cxeM, TpaduKoB.
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