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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa SBISETCS OJHUM W3 OTOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TaK U TYMaHUTApHOTI'O
IIUKJIOB, €€ OCBOCHUE HEOOXOIMMO JUIsl MPOIOJIKCHUSI 00pa30BaHUs M B TIOBCCTHEBHOW JKU3HMU.
Pa3Butne y oOyuarouuxcs Hay4dHbIX [PEACTABICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKeHUS MaTeMAaTHYEeCKOM HAayKOW SBJICHUH U
NpPOILIECCOB B TPUPOJC M OOIIECTBE, POJM MAaTeMaTHYECKOTO MOJICIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUS M KauecTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HU(poBoM obOmiecTBe. M3ydenue
anreOpsl 00ecreunBacT pa3BUTHE YMEHHUS HAOIIOIaTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIINIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUA 06yqa}0m1/1xca: OHM HCIOJB3YKOT ACAYKTHBHBIC U
WHJIyKTUBHBIC PACCYXKICHUS, 000OIICHUE M KOHKPETH3AIlUI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHHOW JIESITEIBHOCTH
O0ydJaromuxcs, TMO3TOMY CaMOCTOSITEJIBHOE peIeHHe 3a7ad  sBISCTCS — pealu3aluei
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$I.

B cTpykType nmporpaMmmbl yueOHOTO Kypca « Anredpay 171t OCHOBHOTO 00IIero 00pa3oBaHust
OCHOBHOE MECTO 3aHHUMAIOT COJAEpKaTeIbHO-METOAUYECKUEe JTUHUM: «YUucia U BBIUKCICHUS,
«AnreOpanyecKkre BBIPAKEHUS», «YPaBHEHUS W HEpaBeHCTBa», «DyHKuny». Kaxkmas u3 3tux
COJIepKaTeIbHO-METOIUUECKHUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIeT U3ydeHUsl Kypca,
B3aUMO/JICHCTBYS C APYTMMHU €ro JUHHUSAMH. B Xone u3ydeHus ydeGHOro Kypca oOydaroniumcs
MIPUXOJAUTCS JIOTUYECKU PACCYXk/aTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBsi3n
C 3TUM B MporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBbI HEKOTOpPbIE OCHOBBI JIOTHKH,
Mpe/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3ieiax MaTeMaTH4ecKoro oOpa3oBaHus U
CHOCOOCTBYIOUINE OBJIA/ICHUIO 00YYaIOIIUMUCS OCHOB YHUBEPCAILHOTO MATEMaTHYECKOTO SI3bIKA.
CopepxaTenpHOM U CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTo Kypca «Amnredpay SBISETCS €ro
WHTErPUPOBAHHBIN XapakTep.

ConepmaHHe TMHIH «UKcaa 1 BEIYUCIICHHS) CIIYKUT OCHOBOI JIIA ,I[aJ'IBHCfIH.ICFo HN3Y4YCHHUA
MaTCMaTHUKU, CHOCO6CTBy€T Pa3BUTHIO y 06yqaromnx051 JJOTHYCCKOI'O MBIIIJICHH A,
q)OpMI/IpOBaHI/IIO YMCHHSA I10JIb30BATHCA aJITOPUTMAMH, a TAKIKE HpI/I06peTeHI/II-O IMPAKTHYICCKUX
HAaBBIKOB, HCO6XOI[I/IMBIX JJIA HOBC@HHGBHOﬁ JKM3HU. Pa3BuTHE MOHATHSA O 4YMCIIE Ha YPOBHE
OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I CBsA3aHO C pallMOHAJIbHBIMHU W HppaluOHAJIbHBIMHU YUCIIaAMU,
q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ (6] HeﬁCTBHTeHLHOM YHUCIJIC. 3aBepmeHHe OCBOCHHUS YHCIJIOBOH
JIMHUHU OTHECCHO K CPCAHCMY O6H_I6My 06p830BaHI/IIO.

Conepxxanue JByX anreOpamdeckux JHMHMA — «AnreOpandyeckue BBIPAXKEHUS» H
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 00YHAIOIIUXCS MATEMAaTHUYECKOTO
anmapara, HeoOXOMMOTO Ul PELIeHUs 3a/1a4 MaTeMAaTUKU, CMEXHBIX MPEJIMETOB U MPaKTHKO-
OpUEHTUPOBAHHBIX 3a7ay. Ha ypoBHe ocHOBHOro oOmiero obpa3oBaHus y4eOHBIH MaTepHai
IPYNIUPYETCs BOKPYT pAalMOHAIbHBIX BBIpaKEHUH. Anredpa JIEeMOHCTpPUPYET 3HadyeHUe
MaTEeMaTHUKU KaK S3bIKa U MOCTPOEHUS MATEMATHUUYECKUX MOJENIEH, OMMCAHMS NPOLIECCOB U
SABJICHUH peaibHOrOo MHpa. B 3amaum oOydyeHus anreOpe BXOJAAT Takxke AajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B YaCTHOCTH, JUISI OCBOGHHMS Kypca
nHGOpPMATUKHU, U OBJAJEHHE HaBbIKAMU JEIYKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIIOCOOHOCTEH K MAaTeMaTHUECKOMY
TBOPYECTBY.

Cogepxanne  (QyHKIHOHATHHO-TpAaQUUIECKOW  JIMHUU  HAIEJICHO HAa  TOJYYCHHE
00yJaronMMuUCs 3HaHUH 0 QYHKIUAX KaK BOKHEHIICH MaTeMaTHIeCKON MOJICIN JJIsl OTIUCAHUS U
HCCIIEIOBAaHUS Pa3HOOOpa3HBIX NPOIECCOB M SIBICHUNW B mIpupoje U obmectBe. M3ydyeHue
Marepuaga CHOCOOCTBYET PAa3BUTHIO Y OOY4YalOIIMXCS YMEHHUS HCIIOJIb30BaTh pPA3JIUYHbIC
BBIPA3UTEIIbHBIC CPEJCTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYCCKUE, TpaduuecKue,
BHOCHT BKJIaJT B JOPMHUPOBAHUE TIPEJCTABIICHUI O POJIM MATEMATHKH B PA3BUTUH ITUBIIIN3AIHHA U
KYJbTYpBI.

CornacHo yueOHOMY IUTaHy B 7-9 Kilaccax uzydaeTcs: yueOHBIN Kypc « Anredpay, KOTOPhIi
BKJIIOUAET CJIEAYIOIME OCHOBHBIE paslienbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«Anredpanyeckue BbIpaXEHUs», «YpaBHEHUS U HEPABEHCTBA», «DyHKIIUI.

Ha u3yuenue yueOHoro Kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 gaca B Henenmo), B 9 kiacce — 102 ygaca (3 gaca B
HEJIEINIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucaa v BBIYUCIEHUS

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]T OT OAHON POPMBI 3aIIHCH IpOOE K IpYyroi.
[ToHsiTHE palMOHANBHOTO YHMCIIA, 3alIUCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALlMOHATIBHBIX YHUCEIL.
Apudmernueckue 1eHCTBUS C pallMOHAIBHBIMY ynciaMu. Pelenue 3ajau U3 peanbHOM MPaKTUKU
Ha 4acTH, Ha JIpoOHu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpejesieHue, MpeoO0pa3oBaHrEe BBIPAKEHUH Ha
OCHOBE OTpefieNieHus], 3anich O0onbIuX ynceln. [IporeHTsl, 3anich NPOLEHTOB B BUIE IPOOH U
npobu B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIeHUE 3aJa4 U3 peasibHOM
MIPaKTUKH.

HpI/IMeHeHI/Ie IMPU3HAKOB ACJIMMOCTH, Pa3JIOKEHUC Ha MHOXHUTCIN HATYPaJIbHBIX YHUCCII.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTOPLHUOHAIBHOCTH.
AnredOpanyeckue BbIpasKeHU s

[lepemenHble, YMCIOBOE 3HAYEHHE BBIPAKEHUS C MepeMeHHOW. [lomycThmble 3HAYEeHUS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX/Ty BeJTMYUHAMU B BUe (GopMyIibl. Beruncienus
no ¢opmynam. [IpeoOpasoBanrie OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PaBHbIE BBIPAXKEHUS,
MpaBuiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUMN, NMPaBUJIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJA0OHBIX CIaraeMblIX.

CBoOIiCTBa CTEIICHU C HaTypaJbHBIM ITOKA3aTCJICM.

O,Z[HO‘IJ'IGHLI u MHorouwieHsl. CTeleHb MHOTOYJICHA. CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC
MHOTI'OYJICHOB. cDOpMy.]'H:I COKpaH_IéHHOFO YMHOKCHUS: KBaApAaT CYMMbI W KBaJApaT pPA3HOCTH.
CDOpMyJ'Ia Pa3sHOCTH KBaJApaToOB. Paznoxxenne MHOrO4JICHOB Ha MHOKHTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb ypaBHEHMs, NpaBuiIa NpeoOpa3oBaHUS ypaBHEHMS, PaBHOCHUIBHOCTD
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHCIO KOPHEH JIMHEMHOIO YpaBHEHU:,
pellleHne JHMHEWHBIX ypaBHeHMIl. CocTaBieHHE ypaBHEHUH IO YCIOBHUIO 3ajaudu. PemieHune
TEKCTOBBIX 33/1a4 C [IOMOILbIO YPABHECHUM.

JIuneiiHOe ypaBHEHHE C JIByMsl MEpEeMEHHbIMU M ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH € JBYMsI IepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPABHEHHH.



DyHKUUHA

Koopaunara toukm Ha npsamoil. UucnoBble npomexyTku. PaccrosHue Mexay IByMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronpHas cuctema koopauHar, ocu OXu Oy. AGcmucca W opaWHAaTa TOYKH Ha
KoopAMHATHON TutockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. YUrenue rpadukon
peanbHbIX 3aBucuMocTeil. [lonsTre pynkuun. ['paduk Gynknun. CoiictBa GpyHkiuii. JinneiHas
¢bynkuus, e€ rpaduk. ['padux ¢pynkun y = [x|. ['padudeckoe pernienne TMHEHHBIX ypaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KJIACC

Yuciia 1 BLIYUCICHUSA

Ksagpatueiii xoperr u3 uucna. llorstue 00 wuppanmoHamsHOM uyucie. JlecsaTudHbie
MPUOIMKEHHST UppalMOHAIBHBIX uncen. CBoWcTBa apu(METHUECKIX KBAJPATHBIX KOPHEW M MX
MpUMEHEHHEe K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIEHUSAM. JlelicTBUTEIbHBIE
YHUCIA.

CreneHsb c 1eNbIM MoKasaTeseM 1 €€ cBoiicTBa. CTaHgapTHas 3alUCh YKCIA.

AnredOpanyeckue BbIpasKeHU s

KBanpaTHbiii TpEXWIICH, pa3I0KEeHUE KBAPATHOTO TPEXWICHA HA MHOYKUTEIIH.

AnreOpanveckass apoOb. OCHOBHOE CBOHWCTBO anreOpamdeckod napoou. CrokeHwue,
BBIYMTAHUE, YMHOXEHHUE, JICJICHUE alreOpandeckux ApoOei. PanroHambHbIe BBIpAXXEHUS M UX
npeoOpazoBaHHUeE.

YpaBHeHus 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (Gopmyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, CBOIAIIMXCA K JHMHEWHBIM U KBaapaTHbIM. [lpocreiimne npoOHO-
palMOHaIbHbIE YPABHEHUS.

I'pacdmyeckas wHTEeprpeTanus ypaBHEHHH C JBYMSI MEPEMEHHBIMH M CHUCTEM IUHEHHBIX
ypaBHEHUH € IByMs IepeMEeHHBbIMU. [ [prMepbl perieHns cucTeM HeIMHEUHBIX YPaBHEHUM C IBYMsI
MepEMEHHBIMHU.

Pemienne TeKCTOBBIX 337124 aNreOpandeckiuM crocoooMm.

YucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.

PaBHOCHIIBHOCTE HepaBeHCTB. JIuHeliHbIE HEpaBeHCTBA € OJHOM nepeMeHHOW. CHucTembl
JINHEMHBIX HEPABEHCTB C OJIHOW IEPEMEHHOM.



DyHKUUHA

[onsitne ¢ynkuuu. O6IacTh ONMpeneNeHUsI 1 MHOXKECTBO 3HaueHUH ¢QyHKIHH. CrocoOs
3a1aHus yHKITHA.

I'papux ¢ynkiun. Urenue cpoiictB ¢ynkumum mno e€ rpaduky. I[Ipumepsr rpaduxos
(GyHKIUH, OTpaKAOIIUX PeaTbHBIE MMPOLIECCHI.

@OyHKIMY, ONHUCHIBAIOIIME MPAMYI0 U OOpAaTHYIO MPONOPLHMOHAIbHBIE 3aBUCUMOCTH, UX

rpadukn. Pyukimn y = X2,y = X3, y = VX, y=|x|. [padudeckoe pemenue ypaBHEHHII 1 CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BLIYUCICHUSA

PaHHOHaHBHBIe quciia, HppaquOHAJIBHBIC YHCJIa, KOHCYHBIC U OECKOHEUYHBIE JCCATUYHBIC
npobu. MHOXECTBO JeMCTBUTENBHBIX 4YHUCEN, ACUCTBUTEIbHBbIE UHCIAa KaKk OeCKOHEUHbIe
JecsITUYHbIe ApoOu. B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEKLy MHOXKECTBOM JEHCTBUTEIBHBIX
YUCceNl U KOOPJUHATHOUN MPsIMOHA.

CpaBHEHHME JEHCTBUTEIBHBIX YHCEN, apuPMeTHUeCKHe NEeUCTBUS C JCHCTBUTECIHHBIMU
YHUCIaMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, TUTEIFHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[IpubmmkEéHHOe 3HAa4YeHHE BENUWYHMHBI, TOYHOCTh NpuOmmKkeHus. OKpyrieHue dwucedm.
[Ipukuaka v olEeHKa pe3yibTaToB BHIYUCICHUI.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHnue. Penienre ypaBHeHUM, CBOIAIMXCS K KBAaApaTHBIM. bUkBagpaTHoe
ypaBHeHue. [Ipumepsl penieHust ypaBHEHUN TPETbel M YETBEPTOM CTENEHEW pa3jIokKEHUEM Ha

MHOXKHTCIIHN.

Pemenne ,Z[pO6HO-paLII/IOHaJ'ILHLIX ypaBHeHHﬁ. Perienre TeKCTOBBIX 3a1a4 anre6panquI<I/IM
MCTOOOM.

VYpaBHeHHe ¢ IBYMsl NMEPEeMEHHbIMU M ero rpaduk. PemeHue cucteMm ABYX JIMHEHHBIX
YPaBHEHUN C ABYMs INEPEMEHHBIMU. PelleHne cucreM [ByX ypaBHEHHUH, OJHO M3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi cremneHu. ['paduueckas MHTEpHpeTalns CUCTEMBbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Penienne TeKCTOBBIX 3ada4 aJII‘e6paI/I‘-ICCKI/IM CII0COOOM.



Hucnossle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PernieHue cUCTEM JIMHEHHBIX
HEpaBEHCTB C OAHOH mnepemeHHOW. KBanpaTHple HepaBeHCTBa. I'paduueckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IECPEMECHHBIMH.

D yHKUUHA

KBamparnunast ¢yakiusi, e€ rpagux u cpoictBa. Ilapabona, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHUH 1apaloJIbL.

Ipaduxn dyskrmit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y= x| , u ux cBoiicraa.
YucJ10BbIE MOCJIE10BATEIbHOCTH U POrPECCUH

[ToHsiTHE YMCIOBOM MOCIENOBATENBLHOCTU. 3aJaHUE IOCIIEOBATEILHOCTH PEKYPPEHTHOM
dhopmyroit u popMysoi N-To UeHa.

Apudmernueckas u reomerpuyeckas nporpeccur. @opmyinel N-ro wieHa apupMeTHIecKon
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkenue uieHoB apu(MeTHyecKkol M TIeOMETPHUYECKOW MpOorpeccHil TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN M 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHUS TIpOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTePU3YIOTCA:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MpOSBJICHUEM HHTEpeca K TMPOLUUIOMY W HACTOSIIEMY POCCHUUCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILICHHEM K JIOCTWKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MaTeMaTUYECKOM MIKOJIbI, K UCTIOJIb30BAHUIO 3TUX TOCTUKEHUH B IPYTHX HAyKaX W MPUKIATHBIX

chepax;
2) rpaxIaHCcKoe U JYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHHUIO OO0SM3aHHOCTEH TpaKAaHWHA W peau3allii €ro IMpas,
MPEJCTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPaXITAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/ICHUIO STHYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHYECKHUM IMPHUMEHEHHEM JOCTHKCHHI
HAyKH, OCO3HAHHEM BaKHOCTH MOPAIBHO-ITHYECKHUX MPUHIIMIIOB B JIETEILHOCTH YUEHOTO;

3) Tpy/a10BO€ BOCIIUTAHME:

YCTaHOBKOﬁ Ha aKTHUBHOC Y4YaCTUC B PCHICHUH IMPAKTUYCCKUX 3alaad MaTeMaTU4eCKOn
HAIpaBJICHHOCTHU, OCO3HAHNEM BaXXHOCTH MAaTEMATHUYCCKOI'O O6pa3OBaHI/I$I Ha IPOTAXKCHHUU BCEH
KHU3HHU OJIA YCHCMHOﬁ HpO(i)CCCHOHaHBHOﬁ ACATCIIbHOCTHU U Pa3BUTHUCM HCO6XO,I[I/IMBIX YMCHHﬁ,
OCO3HAaHHBIM BbI60p0M H TIIOCTPOCHUEM HHﬂHBHﬂyaﬂbHOﬁ TPaCKTOPHUH O6pa30BaHI/I$I n
KHN3HCHHBIX IIJIaHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U O6H.I€CTBCHHBIX HOTp€6HOCTeI>'I;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOOHUOHAJIIBHOMY H 3CTCTHYCCKOMY BOCIPUATHIO MATCMATHYCCKUX
O6’LCKTOB, 3aaay, pemeHHﬁ, paCCY)K,HeHHﬁ, YMEHHUIO BUJACTb MATCMATUYICCKHUEC 3aKOHOMEPHOCTU B
HCKYCCTBEC;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpHCHTaHHCﬁ B JACATCIBHOCTH Ha COBPCMCHHYIO CHUCTCMY HAYYHBIX HpCI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA YCIIOBCKA, MTPHUPOAbI U O6IJ_ICCTB3., INOHHUMaHHEM
MaTeMaTHU4EeCKOM HAayKH Kak C(I)epbl YeJIOBEYECKOM ACATCIIBHOCTH, OTaIlOB eé Pa3BUTHA U
SHAYUMOCTH JJId pa3BUTHA HUBUWIN3AallUH, OBJIAJICHUCM A3BIKOM MAaTCMATUKH U MaTeMaTHU4eCKOM



KyJbTYpOM Kak CpEACTBOM I[O3HAaHHUS MHpPA, OBJIAJICHUEM [POCTEUIIMMH HAaBbIKAMHU
HCCIIEN0BATEIbCKON NEATEIBHOCTH;

6) ¢puznyeckoe BocnuTanue, GOpMUPOBaHHE KYJIbTYPhI 310POBbS H IMOIMOHATILHOTO
Os1aromosyqusi:

TOTOBHOCTBIO IPUMECHATb MAaTCMATUYCCKUEC 3HAHWA B MHTCPECaX CBOCTO 31I0POBbs, BCACHUS
3I0pOBOTO 00pa3a KU3HU (370pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATUNA U OTHbIXA,
perynsipHasi (puznyecKas aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKAa pedUIeKCHH, TPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO XK€ MpaBa JPYroro 4eJIoBeKa;

7) IKOJOIr'H4€¢CKOC¢ BOCIIUTAHHE:

OpHEHTAIeH Ha MPUMEHEHWE MATEeMAaTHUYSCKUX 3HAHWHA JUIS PEIICHUS 33a4 B 00JacTH
COXPAaHHOCTH OKPYKAOIIEH Cpe/bl, TUIAHHUPOBAHHS TOCTYIIKOB W OICHKA HMX BO3MOYKHBIX
MIOCTIE/ICTBUH UISI OKpYXKAIOMIeH Cpeibl, OCO3HAaHHUEM TJI00ATBHOTO XapakTepa KOJIOTHYECKHX
po6JIeM U yTel UX PelIeHNUs,

8) amanTanus K U3MEHSIONIMMCSH YCJIOBUSIM COI[MAJILHOI M MPUPOTHON Cpebl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIIOBHUSIX HEONPEAETEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA y IPYTHX
JoIel, MPUOOpETaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHMSI, HABBIKU W KOMIIETCHIIMHN 3
OTIBITA IPYTUX;

HE0OX0IMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hciie GOpMYyIUPOBATH UJEH,
MOHATHS, TUIOTE3b 00 00BEKTaX M SIBICHUAX, B TOM UHCJE paHEe HEW3BECTHBIX, OCO3HABATH
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYyalluI0, BOCIIPUHUMATh CTPECCOBYIO CUTYallUIO

KaK BbI30B, TPeOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMblE PEIICHUS MU JCHCTBHUA,
(bopMynupOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIC JCHCTBUSA

BasoBble jJornueckue aeiicTBUA:

BBIABJIATE U XaPAKTCPU30BATL CYHICCTBCHHBIC IMPU3HAKU MATCMATUYCCKUX 06’LCKTOB, HOHHTHﬁ,
OTHOIIICHUM MCXKAY HNOHATHUAMH, (I)OpMy.TII/IpOBaTL ONpCACIICHUA HOH}ITI/II>'I, yYCTaHaBJIMBATb
CYH_ICCTBCHHBII\/'I IMPpU3HAK KJ'IaCCI/I(I)I/IKaI_II/II/I, OCHOBaHUA JIsA 0606IJ_ICHI/I}I " CPABHCHUA, KPUTCPUHU
IMpOBOAMMOTO aHAJIN34A,



BOCIPUHUMATh, (opMyiaupoBaTh W NpeoOpa3oOBbIBaTh CYXJICHHS: YTBEpAMTEIbHbIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOJMIOCHUSAX M YTBEPXKACHUAX, MpeAiaraTh KPUTEPHH JJIs BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUNL;

JIeNlaTh  BBIBOJBI C MCIIOJIb30BAHMEM 3AaKOHOB JIOTMKH, JAEOYKTUBHBIX M WHIYKTHBHBIX
YMO3AKIIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3duparb J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHH (MpsiMble M OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECJIOXKHBIE JI0KA3aTeIbCTBA MATEMAaTHYECKHUX (DaKTOB, BRICTPAUBATh
apryMEHTaluIo, TPHUBOJUTH TPUMEPHl W KOHTPIPHMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHus;

BBIOMpATh CHOCOO pelieHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOASAIINN ¢ YIETOM CaMOCTOSITENILHO BbIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCcKue AeiCTBUS.

WCIO0JIb30BAaTh BOIPOCHI KAaK HCCIEIOBATENIbCKMA MHCTPYMEHT IO3HaHMs, (POPMYIHpOBaTh
BOTIPOCHI, PUKCHPYIOIIHE TIPOTHBOPEUHE, MTPOOIIEMY, CAMOCTOSITEIIFHO YCTaHABINBATH HCKOMOE 1
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULINIO0, MHEHHE;

MIPOBOJIUTH TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IIJIaHY HECIIOKHBIA SKCIEPUMEHT, HEOOIbIIoe
WCCIIE/IOBaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOATENbHO (hopMynHpoBaTh OOOOIIEHWS W BBIBOJABI 10 pe3yJabTaTaM MpPOBEAEHHOTO
HaOIOZICHNS, UCCIIEJOBAHMSI, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB H
0000I11IeHMI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BHTHE IMPOIECCA, a TAKKE BBIIBUTATh MPEAIIOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh W W30BITOYHOCTH HH(POpPMAIMH, JAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIIUIO PA3TUYHBIX
BUJIOB ¥ (POPM IpeICTaBICHUS;

BBIOMpATH (OpMY MpeCTaBICHU HH(OPMALIMK U WIUTIOCTPUPOBATH PelllaeMble 3a]jaul CXeMaMH,
JararpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALIMSIMU;

OIICHUBATh HAA&KHOCT, HWHGOPMALMU 1O KPUTEPHSM, TMPEUIOKCHHBIM YUYUTEIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBUS:

BOCHPUHHUMATh U (OPMYIHPOBATh CYXACHUS B COOTBETCTBUH C YCIOBUSAMM U LIETISAMH OOIICHMS,
SICHO, TOYHO, TPAMOTHO BBIP@)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHMSI 110 XOAY PELICHMsI 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3YyNbTaT;

B X0J1e 00CYKEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXk/1aeMO TeMBbI, TPOOJIEMBI, peraeMon
3aJla4uM, BBICKA3bIBATH MJIEH, HALIEJICHHBIE HA TIOUCK PEIIECHHUS, COTIOCTABIIATh CBOU CYXKICHHUS C
CYXJICHUSIMU APYrMX YYaCTHUKOB Juajiora, oOHapyXuBaTh pa3jinyMe M CXOJACTBO IMO3UIIMM, B
KOPPEKTHOH opme (HOopMyIHpOBATh Pa3HOITIACHS, CBOU BO3PAKECHUS;

MIPEICTABIATh PE3YIbTATHl PEIICHUS 3aJauM, DOKCIIEPUMEHTA, MWCCIENOBAaHUSA, IIPOEKTa,
CaMOCTOSTENILHO BEIOMPATh (POpMAT BBICTYIICHHS C YUETOM 3a7a4 MPEe3eHTALMH U 0COOCHHOCTEN
ayJMTOPHUU;



MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM U MHJUBUAYAIHbHON pabOTHI IPU peIICHUH
y4eOHBIX MaTeMaTHYECKHX 33/1a4;

MPUHUMAThH [EJIb COBMECTHOH NEATENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOTHI,
pacrpeneniate BUIBl PabOT, IOTOBapUBATBCA, OOCYXKIATh IPOLECC M pe3ylnbTaT pPadOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH;

Y4acTBOBATH B IPYIMIOBBIX (hopmMax paboTsl (00CyKAeHUs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI
U Jpyrue), BHIIOJIHATH CBOIO 4acTb pabOThl M KOOPAMHUPOBATH CBOU ACUCTBHSA C JIPYrUMHU
YjieHaMH KOMAaH[bl, OIICHWBAaTh KAa4eCTBO CBOETO BKJIaZa B OOMIMI MPOAYKT MO KPUTEPHSIM,
cOpMYIMPOBAHHBIM yJaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, aJTOPUTM pelleHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
cnoco0 pemeHuss ¢ y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTE/JIEKT:

BIIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIllecca W pe3yibTaTa pEHIeHUs
MaTeMaTUYEeCKOM 3a/1a4H;

MPEABUICTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH ITPH PEIICHUH 33]1a491, BHOCUTH KOPPEKTHUBBI
B JIEATENBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBHE Pe3yiIbTaTa JAATEIbHOCTH MOCTABICHHOMN LIETH U YCIIOBUSM, OOBSICHSTD
MPUYMHBI JOCTHKEHUS WM HEIOCTWKEHHUS LeNM, HAaXOIUTh OIIMOKY, JaBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 KkJjacce OOyJaromuiicss MOJYYUT CHEAYIOUINE MPEAMETHBIC
pE3yIbTaThI:

Yuciaa v BLIYUCIECHUSA

BLIHOJ’IHHTB, CoucCTasA YCTHBIC U IMHUCBMCHHBLIC HpI/IéMLI, apI/I(l)MeTI/I‘-IeCKI/Ie JENCTBHUSA C
pallnOHAJIbHBIMU YUCJIaMH.

Haxoqute 3HaueHHs YHCIIOBBIX BBIPAKCHUH, MPUMEHSITh Pa3HOOOpa3HbIE CIOCOOBI M
npu€Mbl  BBIYUCICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COAEp)KAIIUX OOBIKHOBEHHBIC U
JeCATUYHbIE TPOOH.



[lepexoauTs OT 0HON (OPMBI 3alKUCH YHCEN K IpYroil (mpeoOpa3oBBIBATh JIECSITHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JIECSITUYHYIO IPOOB).

CpaBHMBATH M YIIOPSIOUYMBATH PAllMOHAIBHBIC YUCTIA.

OxpyriarTh yucia.

BBINOMHATE NPUKUAKY U OLICHKY PE3YJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYEHUM YUCIOBBIX
BBIPA)KCHUI. BBINOJIHATE 1EHCTBYS CO CTEIIEHAMHU C HaTypaJbHBIMU IIOKA3aTEISIMHU.

[IpuMeHATh NpHU3HAKK JEIMMOCTH, PA3JI0KEHHE HA MHOKUTEIN HATYPAJIBHBIX YUCEI.

Pemrate npakTHKO-OPUEHTUPOBAHHBIE 33J1a4M, CBS3aHHBIE C OTHOLICHHWEM BEJIWYMH,
MIPONOPLIHOHAIBHOCTBIO BEJIMYUH, IIPOLIEHTAMH, HHTEPIIPETUPOBATD PE3YJIBTATHI PELICHUS 3a4a4
C y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Auiredpanyeckue BbIpaKeHUs!

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpolLecce
OCBOEHHS y4eOHOTr0 MaTepuara.

HaXO)II/ITI) 3HAa4YCHUA 6YKBGHHBIX BI)Ipa)KeHI/Iﬁ IIpU 3aJaHHBIX 3HAYCHUAX IICPEMCHHBIX.

BoinonHaATh mpeoOpa3oBaHus LIEJIOTO BHIPAXKEHUS B MHOTOWIEH MPHUBEICHUEM I0J00HBIX
CllaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOroYjeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3IoKEHWE MHOTOUYICHOB HAa MHOXHUTENIM C MOMOIIbIO BBIHECEHHUS 32
CKOOKHM OOIIero MHOXHTENsl, TPYINIHUPOBKU CJIaraeMbiX, MpUMEHEHHUs (GOpMYT COKPAIEHHOTO

YMHOKCHUA.

HpI/IMeHﬂTB Hp606p330BaHI/IH MHOI'OYJICHOB I PCHICHUA Pa3IWYHBIX 3aaa4 U3
MAaTCMAaTHKH, CMCXKHbBIX IIPEIMCTOB, U3 peanLHoﬁ IIPpAaKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpalbHBIMH TOKa3aTeNsIMU Ui peoOpa3oBaHUs
BBIPaXKCHUM.

YpaBHeHus 1 HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHSS MpaBUila Mepexona OT
HACXOJHOTO YPAaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsTb, sBISETCS JIM YHUCIO KOPHEM
YpaBHEHMUS.

[TpumensTh rpaduyeckre METOAbl PH PEeIIEHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.

HO,I[6I/IpaTL MPUMCEPHI ITap YUCCII, ABJIAOIIHUXCA PCHICHHUEM JIMHEMHOIr 0 YpPaBHCHUSA C ABYMS
NEpCMCHHBIMU.



CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JMHEWHOTO YypaBHEHHA C JABYMS
MePEMEHHBIMH, MIOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMbl NIBYX JIMHEHHBIX YpaBHEHHH C JBYMs NMEPEMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocraBiaTh M pemiarh JIMHEHHOE YpPaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH I10
YCIIOBUIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4yM IIOJyYEHHBIN
pe3yibTar.

D yHKUUHA

N300paxkaTh Ha KOOpAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, WHTEpBAJIbl, 3allMCHIBATh YHCJIOBBIE IIPOMEXKYTKM Ha

anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM 10 3aJaHHBIM KOOpIMHATaM, CTPOMTH
rpaduxu muHeRHbIX QyHKUUN. CTpouTh rpaduk GyHKINHN Y = [X|.

OmmceIBaTh C IIOMOIIIBIO (1)YHKHI/Iﬁ HN3BCCTHBIC 3aBUCUMOCTHU MCKIY BEJIMYHNHAMU: CKOPOCTD,
BpEMs, paCCTOAHUEC, LICHA, KOJIMYECTBO, CTOMMOCTB, IIPON3BOJUTCIIBHOCTDb, BPEMA, 00BEM pa6OTBI.

Haxonuts 3HaueHne (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuidl crocod MpeACTaBICHUS W aHadu3a MHQPOpPMAIUU, W3BJICKATh U
MHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kiacce oOyJaromuiicss MOJYYUT CHEAYIOUIUE IPEAMETHBIC
pe3yIbTaThI:

Yuciaa 1 BLIYUCIECHUSA

Hcnonp30Barh HayaibHbIE MPEACTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX YMCEN IS
CpPaBHEHHMS, OKPYTJCHHS M BBIYMCICHUH, W300pakaTh NEHCTBUTENbHBIE YHCJa TOYKAMH Ha
KOOPAWUHATHOM MPAMOH.

HpI/IMeHHTB IIOHATHUC apI/ICI)MeTI/I"IeCKOFO KBaApaTHOT'O KOPHS, HAXOAUThb KBAJAPATHLIC KOPHH,
HCIIOJIB3YA IIpU HCO6XO,I[I/IMOCTI/I KaJIBKYJIATOP, BbIIIOJHATD HpeO6p330BaHI/I${ BBIpa)I(eHHﬁ,

COJACPpKAIUX KBAAPATHBIC KOPHU, UCIIOJIb3YA CBOMCTBA KOpHCfI.

Hcnonb3oBath 3amucu OONBIIMX M MAaJbIX YHCET C MOMOIIBIO JECATUYHBIX ApPOOed u
crenenei yucia 10.

AuredpanyecKkue BbIPaKeHH



HpI/IMeHHTB IHNOHATUC CTCIICHW C NICJIbIM IIOKa3aTCJICM, BBIIIOJIHATDH Hp606pa30BaHI/I$I
BBIpa)KeHHfI, cocprKauX CTCIICHU € TCJIbIM IMOKAa3aTCJIICM.

BBINONHATE TOXKIECTBEHHBIE IMPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MPaBUJI ICHCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMH JpoOsMu.

PaCKJIaI[I)IBaTI) KBaﬂpaTHBIﬁ TpéX‘IJ'ICH Ha MHOXUTCIIN.

[IpumensaTs npeoOpa3zoBaHMsl BbIpAXKEHUN 11 PEILICHUS Pa3IMUHBIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTHUKH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemrate nuHENHbIE, KBaJpaTHbIE YPAaBHEHHS U PALlMOHAJIBHBIE YPAaBHEHMsI, CBOISILMECS K
HUM, CHCTEMBI JBYX YPAaBHEHUH C ABYMs [IEPEMEHHBIMM.

[IpoBOoAMTE MpPOCTEMNIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHW, B TOM YHCIIE C
MpUMEHEHHEM I'paduyecKuX MpeCTaBIeHU (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJTU CHUCTEMA
YpaBHEHUH pellleHus], €ClIU UMEET, TO CKOJIbKO, U MPOYee).

IlepexoauTe OT clOBECHOM (DOPMYIMPOBKH 3a1aud K €€ anreOpanyeckod MOJIEIu ¢
IIOMOIIIBI0 COCTaBJICHHWsSI ypPAaBHEHMS WM CHUCTEMBl ypPaBHEHMI, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NIOJIyYCHHBIA PE3YIIbTAT.

IIpuMeHATh CBOMCTBA YHCIIOBBIX HEPABCHCTB ULl CPABHEHMS, OLICHKH, PEIIATh JTUHEHHBIC
HEpaBEHCTBAa C OJHOM MEpPEeMEHHONM M MX CHCTEMBl, JaBaTb TIpa(UUECKyl HILTIOCTPALNIO
MHO>KECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[TorrMaTh 1 UCTIOJIB30BaTh (PYHKIIMOHAIBHBIC IOHSATHS | S3bIK (TEPMUHBI, CAMBOJIMYCCKHE
0003HaueHHMST), ONIPEIENIATh 3HAYCHNE (DYHKIIMU 10 3HAYCHUIO apryMeHTa, ONPEACsITh CBOWCTBA
¢dbyaKMn 1Mo e€ rpaduxy.

Crpouts rpaduku 31eMeHTapHbIX QYHKUINN BUJA:

y = kIx, Yy = X2, y = X3,y = |X|, Y = VX, OIIICBIBATb CBOWCTBA YHCIOBON (DYHKIHMH MO €&
rpaduky.

K xoHmy oOyueHus B 9 kJjacce oOydarouiuiics NOJIYYUT CIEIYIOLUIUME MpPEIMETHBIE
pE3yIBTaThI:

Yuciaa v BLIYUCIECHUSA
CpaBHMBATh U yIOPSAAOUYMUBATH PALIMOHATIBHBIE U UPPALIMOHATIBHBIE YK CIIA.

BrInoaHsaTh apI/I(I)MCTI/I‘-ICCKI/IC JENCTBHSA C padOHAJIIBHBIMU YHUCJIaMU, COYCTasA YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCIICHUS C UPPALIMOHAJIBHBIMU YUCIIaMU.



Haxonuth 3HayeHUs CTENEHEH C LIEJIBIMU IOKA3aTeIsIMU U KOPHEH, BEIYUCIIATH 3HAYCHUS
YHUCIJIOBBIX BBIPAKCHUH.

OprrJIHTB I[@ﬁCTBHTCHLHBIe 4yucia, BBINOJIHATE MPUKUAKY PE3yibTaTa BBI‘-II/ICJICHHﬁ,
OLCHKY YHCJIOBBIX Bpra)KeHI/If/'I.

ypaBHeHl/lﬂ U HEPABCHCTBA

Pemars mHeiiHbIC 1 KBaApaTHBIC YPABHCHUS, YPABHCHHA, CBOAAIIMECA K HUM, HpOCTeﬁHIPIe
IpoOHO-pallMOHATILHBIE YPABHEHHMS.

Pemate crucreMbl IBYX JIMHEWHBIX YPaBHEHHUU C JBYMs IIEPEMEHHBIMH U CUCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pemate TEKCTOBEIC 3aJa4u &HF€6paI/I‘I€CKI/IM CII0OCOOOM  C IIOMOIIBKO COCTaBJICHUA
YpaBHCHUA UK CUCTEMBI IBYX ypaBHeHI/If/'I C ABYyMs NIEPEMCHHBIMH.

[IpoBOoaNTH MpOCTENIINE UCCIECTOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
MpUMEHEeHHEeM I'pauyecKiX NpeCTaBIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHHE UJIN cHUCTEMaA

YpaBHEHUH pellleHus], €ClIM UMEET, TO CKOJIbKO, U MpoYee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peElIeHHE
HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

PeraTh crcTEeMbI JTMHEHHBIX HEPABECHCTB, CHCTEMbI HEPABEHCTB, BKIIOYAIOIINE KBaJPATHOEC
HEPaBCHCTBO, M300pa)kaTh PEIICHUE CHCTEMbl HEPABCHCTB Ha YHCIOBOW MPSAMOM, 3alHChIBATH
pelICHHE ¢ TOMOIIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEUICHUHU PA3TUYHBIX 33/1a4.

D yHKUUHA

Pacro3HaBath GyHKIIMK U3y4EeHHBIX BUAOB. [T0Ka3bIBATh CXEMATHUECKH PACIIONOKECHUE Ha
KOOPIHHATHOM IUIOCKOCTH rpaguKoB byHK M
Buma:y =kx,y =kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B 3aBucuMoct: OT

3HaYeHUH K03(pPUIIMEHTOB, OMUCHIBATh CBONCTBA (PYHKIIUH.

Crpouth U u300pakaTb cXxeMaTHYecKu Tpaduku KBaApPAaTUUHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH MO UX rpadukam.

Pacnio3naBath KBapaTU4YHYIO (PYHKIIHIO 110 POopMyIIe, IPUBOIUTH MPUMEPHI KBaAPATHUHBIX
GyHKIMN U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

YuciaoBble MOCTIEI0BATEILHOCTH H nmporpeccuun

Pacno3HaBath apI/ICI)MeTI/I"IeCKy'I-O U TCOMCETPUUCCKYIO IPOTPECCHUU TIPU PA3ZHBIX criocobax
3aaHUs.

BEINOIHATE BBIYMCIEHUS C MCIOJb30BaHHUEM (bOpMYJ'I N-ro 4jiIeHa apH(I)MCTH‘{eCKOf/'I u
TCOMeTquCCKOﬁ HpOFpCCCHﬁ, CYMMBI IEPBBIX N YJIICHOB.

I/I306pa)KaTB YJICHBI IMOCJICA0BATCIIBHOCTH TOYKaMHM Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH.



Pemrats 3aa4u, CBSI3aHHBIE C YUCIOBBIMU I0CIEA0BATEIBHOCTAMU, B TOM YUCIIE 3a1a44 U3
peanbHOM )KU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, HU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Ne n/m HanmeHoBaHue pa3/ienoB ¥ TEM MPOrpaMMbl

Bcero

1 Yucna v BeIuKciieHus. PanimoHaibHbIE 25
qrcia

2 AnreOpandeckue BEIpaKeHUs 27

3 VYpaBHEHMs 1 HEpaBEHCTBA 20

4 Koopaunats! u rpapuku. ®yHxinuun 24

5 [ToBTOpEeHue u 06001IeHNE 6

OBIIEE KOJJMYECTBO YACOB I1O 102

I[MTPOTPAMME

8 KUIACC

HanMmenoBaHue pa3ieiioB U TeM MPOTPAMMBI
Bcero

1 Uucna u Beruucinenus. KBagpaTHeie KOpHHA 15

2 Uucna u Beruncienus. CTeneHs ¢ LeabiM 7
roKasaresem

3 AnreOpanveckue BoipakeHus. KBaapaTHbiit 5
TpEXUIIeH

4 Anrebpanyeckue BelpaxkeHus. Anredpandyeckas 15
IpoOb

5 VYpaBHeHus u HepaBeHCTBa. KBaipaTHbie 15
ypaBHEHUS

6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13
YPaBHEHUN

7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12

KonnuectBo yacos

KontponsHbie IIpakTrnueckue
paboThl paboThl
1
1
1
1
1
5 0

KomnnyectBo yacos

KonTpoJsibHbIE
paboThl

[IpakTnueckue
paboThI

DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIbHBIE
pecypcsl

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

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

DnekTpoHHbIe (¢ POBHIC) 00pa30BaTEIbHBIE
pecypcsl

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

bubmuoreka IIOK https://m.edsoo.ru/7f417af8
bubmuoreka IIOK https://m.edsoo.ru/7f417af8
bubaunoteka IOK https://m.edsoo.ru/7f417af8
bubaunoteka IOK https://m.edsoo.ru/7f417af8

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


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Ne  HaumMmeHOBaHMe pa3zienoB U TEM IPOTPAMMBbI

n/n

KonnuectBo yacos

DnekTpoHHbIe (IU(POBBIE) 00pa30BaTEIHHBIE
pecypchl

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

Bcero  KontponbHble IIpakTrueckue
paboThl paboThI
8 Oyukiuu. OCHOBHBIE IOHATHUS 5
9 Oynkuuu. Yucaosble GyHKINN 9
10  TloBTOpeHue u 0O6OOIICHHE 6 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
9 KJIACC
Ne HanmenoBaHue pasaennoB U T€EM IpOrpaMMBbl KosmmuecTBo yacos
n/n Bcero  KoHTpouibHBIE IIpakTrnueckue
paboThl paboThI
1 Yucna u BeraucieHus. JleicTBUTEILHBIC YKCIa 9
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJTHOU 14 1
epeMEeHHO N
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMbI ypaBHEHUM 14 1
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1
5 OyHKIIUA 16 1
6 YuciioBbIe OCIIEN0BATEIBHOCTH 15 1
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1
3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

DnekTpoHHbIe (I POoBHIE) 00pa30BaTEIbHBIE
pecypcsl

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

bubmuoreka IIOK https://m.edsoo.ru/7f419d08
bubmuoreka IIOK https://m.edsoo.ru/7f419d08
bubmuoreka IIOK https://m.edsoo.ru/7f419d08
bubmuoreka IIOK https://m.edsoo.ru/7f419d08
bubnuoreka IIOK https://m.edsoo.ru/7f419d08


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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