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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISICTCS OJHMM U3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 0OECTICUNBAET U3yUYECHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOTrO, TaK M TyMaHUTApPHOIO IIMKJIOB, €€ OCBOEGHHWE HEOOXOAUMO ISt
POJOJDKEHUsT 00pa30BaHus U B TIOBCEAHEBHOM *U3HU. PazButre y oOydaronimxcs
HAy4YHBbIX TMPEJCTAaBICHUN O TMPOUCXOXKJIECHUU U CYIIHOCTH alreOpandyecKux
abcTpakiui, cnocobe OTpaKeHHsI MaTEMaTHUECKON HAayKOU SIBJICHUI U MPOLIECCOB
B NpUpojie U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJCIUPOBAHHS B HAYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIILICHUS, HEOOXOAUMBIX Ul aJanTallid B COBPEMEHHOM IIU(PPOBOM
oOmectBe. M3yuenue anreOppl oOecnedynBaeT pa3BUTHE YMEHHUA HAOII0JaTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCWCTBUA W BBIBOJHI,
dopmynupoBath yrBepkaeHU. OCBOEHUE Kypca alreOpbl 00ecreunBaeT pa3BUTue
JIOTUYECKOTO MBIIIIEHUS! OOy4YalolUXCs: OHU HCHOJB3YIOT JEAyKTUBHBIE MU
WHAYKTUBHBIE PAcCyXICHUsA, 0000IIeHNEe U KOHKPETU3allNI0, a0CTparupoBaHue U
aHajmoruto. OOydeHue  anrebpe  MpeanojaracT  3HAUYUTEIBHBIA  OOBEM
CaMOCTOSITENIbHOM ~ I€ATEIbHOCTH OOYYalOIIMXCS, IO3TOMY CaMOCTOSITEIbHOE
pellIeHure 3aa4 ABJISeTCs peain3alnet 1eaTeIbHOCTHOrO MPUHIUIA 00yYeHHUSL.

B crtpykType mnporpammbl y4eOHOro kKypca «Anredpa» s OCHOBHOTO
o0miero oOpa3oBaHUsT OCHOBHOE MECTO 3aHHMMAIOT COAEPKATEIbHO-METOAMYECKIE
muHUH: «Yncna U BBIUUCICHUSD», «ANTeOpandecKne BBIPAKEHU», «YPaBHEHUS H
HepaBeHCTBa», «DyHkuum». Kaxnas wu3 3THX colepiKaTenbHO-METOJUYECKUX
JMHUM pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3yUEHUs! Kypca, B3aUMOIEUCTBYS €
IPYTMMH €ro JIMHUSAMU. B xoae wu3ydeHuss ydeOHOro Kypca OOydarouamcs
NPUXOJUTCS JIOTUYECKH PACCYKIaTh, UCIOIH30BaTh TEOPETUKO-MHOXKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TMM B TporpamMmy y4eOHOTO Kypca «Anre0pa» BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTUYeCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YJarONTUMUCS
OCHOB  YHHBEPCAJIBHOTO  MaTreMaTthdeckoro s3bika. ComepkaTenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTeED.

Conmepxxanne mnuHMM «Yucna W BBIUMCICHUSD) CIY)KMUT OCHOBOM JIJist
JaJIbHEHIIIET0 M3Y4YeHHUS] MaTeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArOIIUXCS
JIOTUYECKOTO MBIILIEHUS, (POPMHUPOBAHUIO YMEHUS TOJIb30BAThCSl AJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /ISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHA O 4YKCJIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
CBA3aHO C pAIMOHATILHBIMU M HMPPAlMOHAIBHBIMU YHCIAMHU, (POPMUpPOBaAHUEM
IPeICTaBICHUN O JEHCTBUTEILHOM YHUCie. 3aBEpIICHUE OCBOCHUS YMCIOBOM



JMHUU OTHECEHO K CpeHeMYy 00IeMy 00pa30BaHHUIO.

CopeprkaHue JByX alireOpandeckux JUHUN — «AJreOpandeckue BhIPasKEHUsD)
U «YpaBHEHMs] M HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYyYAIOUIUXCS
MaTEMaTHYECKOro arrmapara, HeOOXOIMMOTO Ui PEUIeHHs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEIMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha  ypoBHe
OCHOBHOT'O OOWIEro o0pa3oBaHusi Y4YEOHBIM MaTepuan TPYHIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUU. Anredpa EMOHCTPUPYET 3HAYCHUE MATEMATUKH Kak
A3bIKa JUISI TIOCTPOEHUSI MAaTeMaTHYeCKUX MOJIeie, OMHMCAaHHsS IPOILIECCOB H
ABIIEHUN peajdbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKxKe
JalbHEHIee pa3BUTHE AJITOPUTMHUYECKOTO MBINIICHHUS, HEO0OXOJUMOro, B
YaCTHOCTH, JUIA OCBOEHHUS Kypca HWH(POPMATHUKH, M OBJIAJECHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxxanue (GyHKIIMOHATBHO-TpapUUECKON JIMHUU HAIEJICHO HA MOJTYyYEHHE
OoOy4aronMMuUCs 3HAHUM O (PYHKUUSAX KaK Ba)KHEWIIEH MaTeMaTUYeCKOM MOJENn
JUIS OTIMCAHUS M UCCIEIOBAaHUS pa3HOOOPa3HBIX MPOIIECCOB U ABICHUHN B MPHUPOJIEC
u odmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXCs
YMEHHUSI UCTIOIb30BaTh PA3IMYHBIE BHIPA3UTENbHbBIE CPEJICTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHMBOJIMUECKHE, Tpaduyeckue, BHOCHT BKJIaa B (OPMUPOBaHHE
MPEICTaBICHUIA O POJIM MATEMAaTUKU B Pa3BUTHH LIUBWIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMY TulaHy B /-9 Kjaccax u3y4aeTcsi y4deOHBIM Kypc
«Anre0pa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3lieibl COACPKAHUS:
«Uucna W BBIUMCHCHUS», «AJredpandeckne BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

Ha usydenne yuebHOTO Kypca «Anredpa» otBoautcst 306 gacos: B 7 kiiacce
— 102 uvaca (3 uaca B Henenmo), B 8 kimacce — 102 yaca (3 gaca B Henmeno), B 9
kiacce — 102 yaca (3 yaca B Heneno).



COIEP KXAHUE OBYYEHUA
7 KIIACC

Yucaa 1 BIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M JAECSITUYHBIC, MEPEX0] OT OJHOM (OPMBI 3amucu
apobeit k gpyroi. [loHsTHEe pamMOHATBFHOTO 4YHWCIA, 3alKCh, CPaBHEHUE,
yHOPSIOUYUBAHUE  pPAlMOHAIBHBIX  4YHcell. ApudMeThdeckue JEHUCTBUS C
palMOHAIBHBIMUA YMClIamMu. PemieHue 3agad U3 peanbHOM MPAKTUKH HA 4YacTH, Ha
Ipoowu.

CreneHb ¢ HaTypalbHBIM ITOKa3aTeJIeM: ONpeleJieHue, MpeoOpa3oBaHUe
BBIPKEHHUI HA OCHOBE OIPEIEIICHHUS], 3aUCh 0OJMbIIMX yucen. [IpoueHTsl, 3anuch
MIPOLICHTOB B BUJE APOOH U IpoOU B BUAE MPOLEHTOB. TpHU OCHOBHBIE 33Ja4M Ha
IIPOLICHTBI, PELICHUE 3a/1a4 U3 PEAIbHOU ITPAKTUKH.

IIpuMeHeHne IPU3HAKOB  JEIMMOCTH, pPAa3JIOKEHHE HAa  MHOKUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCHMMOCTM, B TOM 4ucle mOpaAMas ©  oOparHas
[IPONOPLIOHAIIBHOCTH.

AJuiredOpanvecKue BbIPaKeHUs!

[IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMeHHOM. JlomycTrmblie
3Ha4YeHUs NepeMeHHbIX. lIpeacTaBnenne 3aBUCMMOCTH MEXAY BEIUYUHAMU B BUIE
dbopmynbl. Beraucnenus mo dopmynam. [IpeoOpazoBanne OyKBEHHBIX BHIpAKCHHH,
TOXJIECTBEHHO paBHbIE BBIpAXEHHUS, IMpaBuUja MpeoOpa3oBaHUs CYMM U
MPOU3BEICHUH, PABUJIA PACKPBITUS CKOOOK U IPUBEACHHMS MOAOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpHowieHsl 1 MHOTOWIEHbl. CTeneHb MHOroujaeHa. CloKeHUe, BHIYUTAHHE,
YMHOXKEHHUE MHOTrowIeHOB. DOopMynbl COKpAlEHHOIO YMHOXKEHHUA: KBaapar
CyMMBbl M KBajgpaT paszHoctH. Dopmyna pa3HocTH KBaaparoB. Pasmoxenue
MHOT'OYJIEHOB Ha MHOYKUTEJIN.

YpaBHeHus U HEpaBeHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHUs, IMpaBuWia NpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUH.

JluHeniHOe ypaBHEHHME C OJHOM MEPEMEHHOW, YUCIO KOPHEH JIMHEWHOIO
YPAaBHEHMs], pELICHHE JIMHEMHBIX YypaBHeHUH. (CoOCTaBlIeHUE YpaBHEHHUU IO
YCIJIOBHIO 3a7lauM. PenieHre TeKCTOBBIX 3a71a4 C MOMOILIBI0 YPaBHEHHUM.

JIuneitHoe ypaBHEHUE C ABYMs MEpPEeMEHHBbIMU U ero rpadguk. Cucrema IByX
JIMHEWHBIX YPABHEHUW C JBYMS IIEpEMEHHbIMHU. PellleHue CHUCTEM ypaBHEHUU
cnoco0oM moAcTaHOBKU. [IpuMepsl pelieHuss TEKCTOBBIX 3aady C  IOMOILBIO
CUCTEM YPaBHECHMM.

DOyHKIUU

Koopaunara Touku Ha npssmMon. Yucnosele npoMeKyTKU. Paccrosaue Mexy



JIBYMs TOYKaMH KOOPJAWHATHOU MTPSMOU.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOUYKH Ha KOOPJAWHATHOU miockoctu. [IpuMepsl rpagukoB, 3ajaHHbIX (GOpMyIaMu.
Urenue rpaduxoB peanbHbIx 3aBucuMocTeil. Ilomarue ¢ynkuuu. ['paduk
¢ynkiuu. CoiictBa ¢pynkiuil. Jluneitnas ¢pynkuus, e€ rpaduk. ['padux dyHkmm

y = |X|. I'padpuueckoe pelicHre TUHCHHBIX YpPaBHCHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KJIACC

Ymncsia v BBIYMCTIEHUSA

KBagparHbeiii kopeHb u3 uucia. [loHstue 00 uppalMOHATBHOM YHCIIE.
JlecsiTuuHbie TPUOIMKEHUST UPpAlMOHANTBHBIX Yncesl. CBONCTBA apu(METUUECKUX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BHIPAKECHHIM
Y BBIYMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CrerneHsb € 1IENbIM ITOKa3aTeneM U €€ cBorcTBa. CTaHIapTHAS 3alMCh YHCIa.

AJire0panvecKkue BbIpasKeHUS

KBagpaTHblil  TpEXW/IEH, pa3jloKeHUE KBAJPATHOIO TpEXUJeHa  Ha
MHOXHUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO ajreOpandeckoil JpoOwu.
CrnoxeHue, BbIUMTAHHE, YMHOXXKEHHE, JCJICHHE aireOpanueckux ApoOei.
PanmonanbHbIe BRIPAKEHUS U UX MPeOOpa3OBaHUE.

YpaBHeHUs U HEPaABEHCTBA

KBagpatHoe ypaBHeHue, QopMmylna KOpHEH KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienvue ypaBHEHHH, CBOSIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiine ApoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas nHTEpHpeTalMsl YPABHEHHUM C JBYMSI MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPaBHEHUM C JByMsI NEPEMEHHbIMU. lIpuMepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU.

PelieHre TEKCTOBBIX 3a7a4 aJireOpanyecKuM CIiocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OAHOW NMEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU

[lonarue @ynkuuu. OOaCTb ONPEACICHUS W MHOXKECTBO 3HAUYCHUM
¢yskiuu. CriocoOsl 3a1anus QyHKIUH.

I'paduk Pynkunu. Yrenue cBoiictB pyHKuu no e€ rpaduxy. [Ipumepsr
rpa@ukoB GYyHKIHA, OTPAXKAIOIIUX peabHbIE MPOIIECCHI.

ODyHKIMK, OINUCHIBAIOIIKE TPSIMYI0 M OOpaTHYK MPONOPLMOHATIBHBIE
3aBHCHMOCTH, MX rpaduku. yukuun Y = X2, Y = X3, ¥ = Vx, y=|x|. ['paduaeckoe



pelIeHUE YPABHEHUN U CUCTEM YPAaBHEHHM.

9 KJIACC

Yucaa 1 BIYMCICHUSA

PannonanpHbie yucia, UppaMOHANIbHBIE YMCTIa, KOHEUHbIE U OECKOHEUHbIE
JecATUYHbIE ApoOr. MHOXKECTBO JEHCTBUTENBHBIX YHUCEN, IEUCTBUTENbHBIE YUCa
Kak OECKOHEYHbIC [eCSITHUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXAY MHOKECTBOM JICICTBUTEIBHBIX YUCEII U KOOPIMHATHOMU MPSIMOM.

CpaBHeHHE JEUCTBUTENBHBIX 4WCEN, apupMETHUYEeCKHe JEeHCTBUS C
JNEUCTBUTEIbHBIMUA YUCIIAMU.

Pasmeppl OOBEKTOB OKpY’KAIOLIEro MHUpa, JJIMTEIBHOCTb IPOLIECCOB B
OKPY’KAIOIIEM MHPE.

[Tpubnnx€HHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh NPUOIMKeHUs. OKpyriieHue
yucen. [Ipuknaka v OLeHKa pe3yabTaTOB BBIYNCICHUMN.

YpaBHeHUs U HEPaABEHCTBA

JIunentHoe ypaBHeHuMe. PelieHue ypaBHEHHUM, CBOMSIIUXCSA K JINHEHHBIM.

KBampatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIMXCSA K KBaAPAaTHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pemeHus: ypaBHEHUN TPETbEN U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIH.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHHWH. PelieHne TEeKCTOBBIX 3a/iay
anredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ IByMs MEPEMEHHBIMU U ero rpaduk. PemieHue cucrem IByx
JIMHEWHBIX YPABHEHUM C ABYMs EPEMEHHBIMU. Penienue cucTem AByX ypaBHEHUN,
OJIHO W3 KOTOPBIX JIMHEWHOEe, a JApyroe — BTopod creneHu. ['paduueckas
UHTEpIIpETaLUsl CUCTEMBI YPABHEHUN C IBYMs [IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3aJa4 alNreOpanyeckuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOU NEpeMEHHOM. PemieHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM TNiepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
IIEpEMEHHBIMH.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpaguk u cBoictBa. Ilapabona, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPUH MApadOJIbL.

I'paduxu pyrxrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| n ux
CBOMCTBA.

YucsioBbIe MOCTEA0BATEIbHOCTH U IPOrPEeCCHH

[loHATHE YMCIOBOM MOCIEAOBATEIBHOCTU. 3aJaHHUE MOCIEN0BATEIBHOCTH
peKyppeHTHOM GopMyIoit u Gopmynoi N-ro uieHa.



Apudmernueckas ¥ reomeTpuyeckas mnporpeccud. @opmyibl N-ro 4ieHa
apu(MeTUYECKON U TEOMETPUUYECKOM MPOTpecCrii, CYMMBI MEPBBIX N YICHOB.

N3o0pakeHne YIeHOB apu(PMETHYECKOM M TeOMETPHUUYECKOM Mporpeccuit
TOYKAMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAJIBbHBIM POCT.
Cno>xHbI€ IPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepu3yIOTCs:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K MPONUIOMY M HACTOSIIEMY POCCHUCKON
MaTE€MaTUKH, ILEHHOCTHBIM  OTHOLIEHHEM K  JIOCTH)KCHHMSAM  POCCHUCKHUX
MaTEMaTUKOB M POCCUICKOM MaTeMaTHYE€CKOW WHIKOJBI, K HCIIOJb30BAHUIO ITUX
JOCTHMKEHHUH B APYTUX HAyKax U MPUKIAIHBIX cepax;

2) rpa:kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHHIO O0S3aHHOCTEN IpaXkIaHUHA U peau3alii €ro
paB, IMPEACTABICHHEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUN, MPOLEAYp TpakJIaHCKOro oOliecTBa (Harpumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K 00CYKACHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUM HAyKd, OCO3HAHMEM Ba)KHOCTH
MOPAJILHO-3THYECKUX TPUHIUIIOB B I€ATEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIICHWM MPAaKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAINPaBIECHHOCTH, OCO3HAHUEM Ba)XHOCTM MAaTEMaTHYECKOIrO
oOpa3oBaHMsI Ha TPOTSDKEHUHM BCEH JKU3HU MJIs YCHEIHON NpodeccruoHaIbHOM
JESTEIbBHOCTY M PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIYAIbHOW TPACKTOPUHM OOpa30BaHUs U >KMU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHME:

CHOCOOHOCTBIO K OMOLIMOHAJBHOMY M  3CTETHMYECKOMY BOCHPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pPELIEHUM, pacCyKICHHM, YMEHHUIO BUIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 TTO3HAHMS:

OpUEHTallMed B JEATEIBHOCTH Ha COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
NpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUSA YEIOBEKa, MPUPOABI U
oOlecTBa, MOHMMAHMEM MaTeMaTHUYeCKOM HayKd Kak c@epbl UeT0BEYEeCKOM
JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUYMMOCTH I PA3BUTHS LMBHIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKHM M MaTEMaTUYECKOM KyJIbTYpPOHl KakK CpelCTBOM
MO3HAHHUS MUpPA, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMU HCCIEIOBATENbCKOM
NEeATENbHOCTH;



6) ¢usmyeckoe BocnmUTaHWe, (POPMHPOBAHUE KYJIbTYPbI 310POBbS H
IMOLMOHAJBHOTO 0J1AT OOy YU :

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYECKUME 3HAHHMS B HMHTEpPECax CBOETrO
3I0pOBbs,  BENEHUs  300poBoro  oOpasa  JKM3HM  (340pOBOE€  IIHTAHUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUH H  OTHAbIXa, peryspHas (Qusuueckas
aKTUBHOCTb), C(OOPMHUPOBAHHOCTHIO HABBIKA pe(iiekcru, MPU3HAHUEM CBOETO IPaBa
Ha OIIMOKY U TAKOT'0 )K€ IIpaBa JIPyroro YeJI0BEKa;

7) 3K0JIOTHYECKOe BOCIIUTAHNE:

OpUEHTAallMel Ha MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM JIs PELICHMs 3aa4 B
00J1acTU COXPAHHOCTU OKPYXAloUleil cpenbl, IUIaHUPOBAHUS TOCTYIIKOB U OLEHKU
UX BO3MOXHBIX MOCJIEACTBUN JUIsI OKPY’KAOIIEH Cpelibl, OCO3HAHUEM TIJI00aIbHOTO
XapaKTepa dKOJOTMYECKHUX MPOOJIEM U IMyTEH UX PELICHUS;

8) amanTanmus K M3MEHSIIOIIHMCS YCJIOBHSIM COIHUAIBHON M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU 4Y€pe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUYUTBCS y IPYruX JIOAEH, MpUOOpeTaTb B COBMECTHOW JI€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHLIUU U3 OMBITA IPYTHUX;

HEOOXOAMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
(opMynupoBaTh UIECH, MOHATHS, TUIIOTE3bI 00 O0BEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb Je(UUUTBI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS U JAEUCTBUS, (OpMYyIUMpOBaTh U OLIEHUBATh PUCKH U
NOCJIeCTBUSA, (DOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble JJornuyeckue aeicTBUA:

e BBIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTUYECKUX
00BEKTOB, TMTOHATHUM, OTHOIIEHUNH MEXIY MOHATUAMU, (OPMYITUPOBATH ONIPEACIICHUS
MOHSITUH, YCTAHABIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(UKAIINK, OCHOBAHUS JIJIS
00001IIeHNsI ¥ CpaBHEHUSI, KPUTEPHUH MPOBOJIUMOTO aHAJN34,

e BOCTIIPUHUMATH, (POPMYIHpPOBATH W  MPeoOpPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEILHBIE U OTPHUIIATEIIbHBIC, €IMHUYHBIE, YACTHBIC U OOIITHE, YCIOBHBIC;

e BBIBJISITH MATEMaTUUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U



npoTuBopednsi B (paKTax, NMAHHBIX, HAOTIOJEHUSX W YTBEPXKICHUAX, MPEIJarath
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;

e JIeTIATh BBIBOJABI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e pazbmpaTh MOKa3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHHUH (TPSIMBIC W OT
MPOTUBHOTO),  TPOBOAWTH  CAMOCTOSITEIBHO  HECIIOKHBIC  JIOKAa3aTeIhCTBA
MaTeMaTUYeCKUX (PAKTOB, BHICTpaWBaTh apTyMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh cHoco0 pemieHuss ydyeOHOM 3adauu (CpaBHMBATh HECKOJBKO
BAPUAHTOB PELIEHUs, BEIOUpATh Haubosee MOAXOAAUINI ¢ yUETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB ).

Bba3oBble uccieqoBareabckue AeiicTBUS:

e HCMOJB30BATh BOMPOCHI KaK HMCCIIENOBATEIbCKUM WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCHI,  (UKCHpPYIOIIME  MPOTHUBOpeuue,  mnpobdiemy,
CaMOCTOSTENIbHO yCTaHABIMBATh HCKOMOE W JaHHOE, (opMUpOBaTH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOAWTH TIO CAMOCTOSITEIBHO COCTAaBICHHOMY TUIaHY HECJIOKHBIN
OKCIIEPUMEHT, HEOONbIIOe WCCIEAOBaHME IO YCTAaHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOr0 00BEKTA, 3aBUCUMOCTEH 0ObEKTOB MEKTy COOOIA;

e CaMOCTOSITEIBHO (OPMYITHPOBATH OOOOIIEHUS W BBIBOJBI 10 PE3YJIbTaTaM
NPOBENEHHOTO  HAOJIOJEHUS,  HWCCJIEAOBAHMS,  OLECHHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIICHUIA;

e TMPOTHO3WPOBATH BO3MOXXHOE pa3BUTHE IPOIECCa, a TaKXKE BBIIBUTATh
IIPEATOIO0XKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

e BBIIBJIATH HEIOCTATOYHOCTh W HM30BITOYHOCTH HWH(OpPMAIUW, TaHHBIX,
HEOOXOIUMBIX JIJIS PCIICHHMS 3a]1a4H,

e BBIOWpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
nH(}OpMAITHIO Pa3IMIHBIX BUIOB U (POPM MpeCTaBICHUS;

e BBIOWpaTh GOpMY TIpeACTaBICHHS WHHOPMAMK W WIIIOCTPUPOBATH
periaeMbIe 3aJ1a4u CXeMaMH, JuarpaMMaMu, HHOH rpaduKoi U X KOMOUHAITUSIMU;

e OIICHUBATh HAIEIKHOCTh MHPOPMAIIMH TI0 KPUTEPHUSAM, TTPEITOKCHHBIM
yaHuTeNeM Uin ChOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBbIE YHHUBEPCATbHbIE y4eOHbIE TeCTBUS:

e BOCTIPUHUMATH U (HOPMYITUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeNsIMUA OOIICHHs, SICHO, TOYHO, TPAMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy pEeLICHHUs 3a/layd,
KOMMEHTHUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

e B X0JIe 00CYX/I€HHU 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,



npoOJeMBbl, pemaeMoil 3aJauyu, BBICKA3bIBATh HJIEH, HALIEJIEHHbIE HA IOMCK
pEUICHUs], COIOCTAaBIATh CBOM CYXKIEHUSA C CYXKICHUSIMH JPYIMX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3jIMYMe€ U CXOJCTBO IMO3ULMNA, B KOPPEKTHOH ¢opme
(GopMyTUpPOBATH Pa3HOTIACHUS, CBOU BO3PAKEHUS;

e MPEACTABIATH  pe3yJbTaTbl  PEIICHMs  3a/]auH, JKCIIEPUMEHTA,
UCCIIEIOBaHUs, IPOEKTa, CAMOCTOSTEIBHO BBIOMPATh (QOpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 NPE3EHTAUU U OCOOCHHOCTEN ayIUTOPUH;

e IOHHMMATh U UCHOJIB30BATh NPEUMYILIECTBA KOMAHAHOW U MHIUBUAYaIbHOM
paboThI IPU PELICHUN Y4EOHbIX MaTEMaTHUECKUX 3aj1a4;

e IPUHUMATH LEJb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHON palOThl, paclpenensiTh BHIbI padOT, 1OTOBapUBATHCS, OOCYXKIAaTb
IPOLECC U Pe3yIbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOIEH;

e Yy4YacTBOBaTh B TIpyNmnoBbIX QopMax paboTsel (0OCyx)JaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE€ HITYPMbl U JPYTHE), BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJIE€HAMHU KOMAaHbl, OLICHHBATh
KayeCcTBO CBOETO BKJa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUS.

PeryiasiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC 1eiCTBUA

Camoopranusanus:

e CAMOCTOSITEIBHO COCTAaBISAThH IJIaH, AITOPUTM pEUIeHUs 3a1ayu (WIH ero
4acTh), BbBIOMpaTh CHOCOO pElIeHHs ¢ YYETOM HUMEIOIIUXCS pPECcypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATh BAPUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JIEKT:

e BIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJIA  Mpolecca U
pe3ynbTaTa peuieH|s MaTeMaTUYeCKOM 3a1auu;

e MPEABUJETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PpELICHUU
3a/1auyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJECHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE pe3yjIbTaTa JAEATEIbHOCTH MOCTABICHHOW 1€ U
YCIIOBUSM, OOBSCHATh MPUYMHBI JOCTUXKEHUS WIM HETOCTHUKEHUS LIeNU, HAXOIUTh
OLIMOKY, AaBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOydeHuss B 7 KJjacce OOydYarONIUMHCA TOJYYUT CIIECIYIOIINE
MIPEAMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUS

BrImonHsTh, coueTasi yCTHbIE W MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE



JNENUCTBUS C pallMOHAIbHBIMU YHCIIAMHU.

HaxoguTh 3HaueHUs] YHUCIOBBIX BBIPAXKEHUN, MPUMEHSIThH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIYUCIICHHS 3HAUYECHHUM APOOHBIX BBIPAXKEHHH, COAEpKaIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT OfHON (OPMBI 3alUCH YKCeNl K ApyroM (mpeoOpa3oBbIBaTh
JECATUYHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JACCATUUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JIECATHYHYIO TPOOB).

CpaBHUBATh U yHOPSIOYMBAThH pallMOHATbHbIE YUCTIA.

OKpyTasTh YKCIIa.

BbINONMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BIUUCICHUMN, OIEHKY 3HAYEHUMN
YUCJIOBBIX BBIpAKCHUI. BBIMOIHATH AEUCTBUS CO CTEMEHSAMU C HaTypalbHBIMU
MOKa3aTeIIMHU.

[IpuMeHsTh MpU3HAKKU JETUMOCTH, Pa3IOKEHUE HA MHOXKUTEIU HATypalbHbIX
quces.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBA3AHHBIE C OTHOIICHHEM
BEJIUYHMH, MPOMOPIHMOHAIBEHOCTBIO BEJIUMYHMH, MPOLEHTAMU, HHTEPIPETUPOBATH
pe3yabTaThl pELICHHs 3aJa4 C YYETOM OrPAHUYEHHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0OpanvecKkue BbIpasKeHU s

Hcnonb3oBath anreOpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSITH €€
B IIPOLIECCE OCBOCHHS Y4EOHOTO MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUW TNPU 3aaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

Brinonuats mpeoOpa3oBaHus 1IE710T0 BEIPAXKEHUS B MHOTOUJICH MPUBEIACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BrInmosHAT, YMHOXKEHHE OJIHOWICHAa Ha MHOTOYJIEH W MHOIoYjieHa Ha
MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWJIEHOB HAa MHOXHUTEIU C IOMOUIBIO
BBIHECEHUS 332 CKOOKHM 00IIIeT0 MHOXKHTEIIS, TPYNITHUPOBKH CIAraeMbIX, IPUMEHEHUS
dbopMyJ1 COKpaIIEHHOTO YMHOXKECHHUS.

[TpumensTe mpeoOpa3oBaHrss MHOTOYJICHOB ISl PEIICHUs] Pa3IMYHbBIX 3a7a4
13 MaTeMAaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEaTbHOMN MPAKTUKHU.

Hcnonbs30BaTh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IOKa3aTEIsAMHU IS
npeoOpa3oBaHus BbIpaKEHUH.

YpaBHeHUs U HEPABEHCTBA
Pemary nMHEWHBIE ypaBHEHMsI C OJHOM NEPEMEHHOM, IMPUMEHSS IIpaBUJIA

nepexoaa OT UCXOAHOTO ypaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsrts, sBisercs
JIM YUCJI0 KOPHEM YPaBHEHHS.
[TpumensTh rpaduyeckre METObI IPH PELICHUH JTUHEWHBIX YPAaBHEHUH U UX



CUCTEM.

[TogOupaTe mTpuMeEpHl TAp YHUCEN, SBISIOMUXCS PEIICHHEeM JHUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMECHHBIMU.

CTpouTh B KOOPJIMHATHOM TJIOCKOCTHU TpadUK TUHEHHOTO YpaBHEHUS C TBYMS
MePEMEHHBIMH, TTOJIB3YSICh TPAQUKOM, TTPUBOAUTH MPUMEPHI PEIICHHS YPABHEHUS.

Pemate cucTemMBbl ABYX JTUHEWHBIX YPAaBHEHHUH C IBYMsSI TIEPEMEHHBIMHU, B TOM
qrclie rpapuuecKH.

CocTaBisTh W pemaTh JHHEHHOEC YypaBHEHUE WJIA CHUCTEMY JIMHEWHBIX
ypaBHEHUH 1O YCIOBUIO 3aJ]a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1auy TOJIyYeHHBIN PEe3yJIbTaT.

DOyHKUIMHA

N300pakaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIUE 32 IaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbI, 3aMIMChIBATh YUCJIOBBIE TPOMEKYTKH Ha
anre0panveckoMm si3bIKe.

OtMmeyaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH MO 33JaHHBIM KOOPJIHUHATAM,
CTpOoUTh Tpaduku TUHEHHBIX QYyHKIUNA. CTpouTh rpaduk QPyHKIUHU Y = |X|.

OnuceiBaTh ¢  TMOMOINIBIO (DYHKIIMI W3BECTHBIC 3aBUCHUMOCTH  MEXKITY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, pPACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOIUTEILHOCTE, BpeMsi, 00BEM paboTHhI.

Haxonuthb 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumate Tpaduueckuii crmocod mpeacTaBiICHUS W aHanIW3a MHGOpPMAIIHH,
M3BJICKATh U HHTEPIPETUPOBATH HH(DOPMAITHIO U3 TPA(QUKOB PEaTbHBIX MPOIIECCOB H
3aBUCHUMOCTEMN.

K xonimy oOydenuss B 8 kiacce OOydYarOMIMICS TMOMYYUT CICAYIONINE
MIPEAMETHBIC PE3yJIbTATHI:

Yucii1a ¥ BbIYMCTICHUS

Hcronp30BaTh HadadbHBIC TPEACTABICHUS O MHOXECTBE JIEHCTBHUTEIBHBIX
YUCEN JUISl CPAaBHECHHS, OKPYTJICHUS M BBIYUCIICHHM, N300pakaTh JCHCTBUTEILHBIC
YyCJia TOYKaMU Ha KOOPAUHATHOU IIPSIMOU.

[IpumenaTy moHsATHE apUMETUYECKOTO0 KBaIpaTHOTO KOPHS, HAXOIWUTh
KBaJIpAaTHbIC KOPHM, HWCIIONB3YS TPH HEOOXOIUMOCTH KaJbKYJISATOP, BBITIOJHSTH
npeoOpa3oBaHus BBIPAKCHHHA, COJACpXKAIMX KBaJApPATHBIC KOPHU, MCIHOJb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJBIIMX M MaJIbIX YKCEN C MOMOIIBIO JECSITHUYHBIX
npobeit u creneneit uyncia 10.

AJsireOpanvecKkue BbIPasKeHUs

[IpuMeHATh TIOHATHE CTETIEHW C IIeJbIM  [I0Ka3aTeleM, BBITIOJHATH
npeoOpa3zoBaHus BHIPAKEHHM, COAEPHKAIINX CTENEHHU C IEJIbIM ITOKA3aTeIEM.

BbINONHATE TOXKAECTBEHHBIE MPE0OPA30BAHMS PALlMOHATBHBIX BBIPAXKEHUN Ha



OCHOBE TIPaBWJI JCHCTBUI HAJ MHOTOUYJICHAMH U aNTeOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBaAPATHBIA TPEXUICH HA MHOXKHUTEIH.

[TpumensaTH peoOpa3oBaHus BRIPAKEHUN JJISI PEIICHUS Pa3IUYHBIX 33/1a4u U3
MAaTEMAaTHKH, CMEXHBIX TPEAMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate snuHElHbIE, KBaJpaTHbIC YPABHEHUS M pallMOHAJIbHBIC YpPaBHEHMS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIByX YPAaBHECHUH C ABYMs IEPEMEHHBIMU.

[IpoBoAMTH MPOCTEHIIINE MUCCIICNOBAHUS YPABHEHUM U CUCTEM YpPAaBHECHUH, B
TOM YHCJIE C MPUMEHEHUEM TpauuecKux MpeAcTaBlIeHUN (yCTaHABJIMBATh, UMEET
JI1 YpaBHECHUE WJIM CHCTEMA YpPABHEHUW PEIIEHUS, €CIIA UMEET, TO CKOJbKO, U
nmpouee).

[TepexoauTh OT clioBecCHOW (OPMYIMPOBKU 3ajaud K e€ anredpandeckoit
MOJIEIA C TIOMOIIBID COCTAaBJICHUSI YpaBHEHHMS WU CHUCTEMbl ypaBHECHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4y MOJTYUYCHHBIN pe3yJibTar.

[IpuMeHsTh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJii CPAaBHEHUS, OIICHKU,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW W HUX CHCTEMBI, JaBaTh
rpadMyecKyr0 HWUIIOCTPAIlMI0O MHOXKECTBa PEIICHUM HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUUHA

[TonumaTh W WCIOIB30BaTh (PYHKIIMOHAIBHBIC TOHSATHUS W S3BIK (TEPMHHBI,
CUMBOJIMUECKHE 0003HAYCHUS), ONPENeNATh 3HaueHHWE (YHKIUHA 110 3HAYCHUIO
aprymMeHTa, OlpeaesaTh CBOMCTBAa (PYHKIMH MO €€ rpaduky.

Ctpouts rpaguku 311eMeHTapHbIX PYHKIUN BUAA:

y=kix,y=x2,y=x3,y = x|, y = VX, OIMCHIBaTh CBOWCTBA YHCIIOBOM
bynkuu 1o e€ rpaduxy.

K xonmy oOyuenus B 9 kjacce oOydarolIUiCS TMOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Yucya v BBIYUCJICHUS

CpaBHUBaTh W YHOPSIOYMBATH pallMOHAIbHBIE W HppalMOHAJIbHBIE YHUCIIA.

Bemonuare apudmMerndeckue ASHCTBHS C PallMOHAIBHBIMH YHCIIAMH,
codyeTass YCTHbIE W TIUCbMEHHBIE TMPUEMBI, BBIMOJHATH  BBIYUCIEHUSA C
HppalroOHaIbHBIMU YHCIaMH.

Haxomute 3HaueHWss CTENEeHEW C LEeIbIMU TOKa3aTesIMU U KOPHEW,
BBIYUCIISITh 3HAUEHUSI YUCIIOBBIX BHIPAXKECHUM.

OKpyrJisiTh  NCUCTBUTENIBHBIE YHUCIA, BBINOJHITh NPUKUIKY pe3ysbTaTa
BBIUHCJICHUW, OLICHKY YHCJIOBBIX BBIPAXKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIC U KBAJpaTHbIC YPABHEHUS, YPABHEHHUS, CBOSIIIIUECS K
HUM, TIPOCTEHTIINE TPOOHO-PAMOHATLHBIC YPABHEHUS.



Pemare cucTembl IBYX JIMHEMHBIX YPAaBHEHHW C ABYMS IEPEMEHHBIMH U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHUE HE SABIISAECTCS JTUHEHHBIM.

Pemate TekCcTOBBIE 3amadyM anreOpandecKUuM CIOCOOOM C  TIOMOIIBIO
COCTABJICHHS YPaBHEHUS WM CUCTEMBI ABYX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTE mpoOCTEUIINE UCCIECAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM rpaUUYECKUX MPEICTAaBICHUN (yCTaHABIMBATH, UMEET
JU YpaBHEHHE WIM CUCTEMAa YpPaBHEHUH PpELICHUs, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

Pemars nuHEHbIE HEpaBEHCTBA, KBAJpAaTHHIE HEPABEHCTBA, M300pakaTh
pelIeHe HEPaBEHCTB HAa YMCIOBOM MPSAMOM, 3alHCHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIIOYAIOUIME KBAJPATHOE HEPABEHCTBO, M300pa)kaTh pEUIEHUE CHCTEMBbI
HEPABEHCTB Ha YHCIIOBOM MPSMOM, 3aIIMChIBAaTh PEILIEHUE C IOMOLIBIO CHMBOJIOB.

Hcronbs30BaTh HEPABEHCTBA MPU PEILICHUH Pa3IUYHbIX 33/a4.

DOYyHKIUU

Pacno3naBate (QyHKUMKM U3y4eHHBIX BUAOB. [loka3piBaTh CXEMATUYECKH
PAacIoJIOKEHUE Ha KOOPIMHATHOM IIOCKOCTH rpadukoB GyHKIm Buaa: y = KX, y =
k« + b,y =k/x,y=ax2 + bx + ¢, y = x3, y = Vx, y = ||, B 3aBucumoctu ot
3HAUYCHUN KOA(PPUITMEHTOB, ONMUCHIBATH CBOMCTBA (hYHKIIUA.

CtpouTh U U300paKaTh CXeMaTHYECKU TpadUKH KBaIPATUYHBIX (DYHKIIHM,
OTHCHIBAaTh CBOMCTBA KBAJPATUUYHBIX (PYHKIMN MO UX TpaduKaM.

Pacno3naBaTh KBagpaTUUHyO0 (YHKLIHIO 1O (OpMyJie, IPUBOJUTH MPUMEPHI
KBaJApaTUYHBIX (DYHKLMHA U3 peaibHOMN )KU3HU, PUBUKHU, TEOMETPHH.

Yucii0BbIE MOCIEA0BATEIbHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu@METHUECKYyI0O M TE€OMETPUUYECKYIO MPOTPECCUu  MpHU
Pa3HBIX CMIOCO0aX 3a/1aHMUsI.

BbINONMHAT  BBIYUCIIEHHS C  HCIOJNb30BaHMEM (opMyn N-ro  wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMBbI IIEPBBIX N YJIEHOB.

N300paxaTh UJieHbl MOCIEAOBATEIPHOCTH TOYKAaMH Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3amauym, CBA3aHHBIE C YUCIOBBIMU IOCJIEIOBATEIBLHOCTSIMU, B TOM
YuCle 3a/layd U3 PeabHOM KU3HU (C MCIOJIb30BAaHUEM KaJIbKYJISATOpa, LHU(PPOBHIX
TEXHOJIOTUH).
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YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO
TIpoOB).

CpaBHUBATh U yNOPSI0YUBATh
paloHaIbHbIE YKCIIa.

OxpyryTh yncia.

BBITIOTHATE TPUKUIKY U OLICHKY
pe3yabTara BIYMCICHHH, OLICHKY 3HAUeHU I
YHUCJIOBBIX BhIpAXXEHUN. BBINOIHATD
JIEHCTBUS CO CTENEHSIMU C HATypaJIbHBIMU
MIOKA3aTEeISIMHU.

[TpuMeHsTh MpU3HAKHU IETUMOCTH,

7 KIIACC
HauMeHOBaHUE Koaun4gecTBO 9acoB DIeKTPOHHBIE Cnucok UTOrOBbIX MJIAHUPYEMBIX Cnoco0 oneHku
J\j‘g pa3aesioB U TeM KOHTpo HpaKTI/I (um])pOBble) pe3yJabTaToB ¢ YKa3aHUEM ITANoB UX HTOIOBBIX
i NMPOrpamMMbl Beero JbHbIE | YeCKHe o0pa3oBaTte/ibHbIE (hopmupoBanus TUIAHHPYEMbIX
padoTbl | padoThI pecypcbl pe3yJbTaToB
BelnionHsTh, couerast yCTHbIE U KoHntponbHas
NUCbMEHHBIC IPUEMBI, apUPMETUIECKHE pabora,
JIEUCTBUSI C pallMOHATBHBIMU YHCIIAMHU. CaMOCTOSITeIIbHAS
Haxonuth 3HaueHMs YUCITOBBIX paborta,
BBIPQXEHHH, IPUMEHSITh Pa3HOOO0pa3HbIe IpOBEpOYHAas
crocoObl ¥ MPUEMBI BHIYHCIICHUS 3HAYCHHI |padoTa,
JIPOOHBIX BBIPAXKEHUMN, COEPIKAIIINX MaTeMaTU4YeCKUil
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH. JUKTaHT,
[TepexoauTh OT OTHOM (POPMBI 3aIUCH TEPMHUHOJIOTUYECK
qucel K Apyroi (mpeodpa3oBbIBaTh WU TUKTaHT, 3a4€T,
yiena i BLITHCTCHIAL BuGmiorexa LIOK JECATUYHYIO IpO0b B OOBIKHOBEHHYIO, YCTHBIA OTBET
1 25 1 OOBIKHOBEHHYIO B JIECTHUHYIO, B
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Pa3IoKEHUE Ha MHOKUTEIN HAaTypaJlbHbIX
YUCEIL.

Pemate nmpakTHKO-OpUEHTUPOBAHHBIE
3a/1a4y, CBA3aHHBIE C OTHOILIEHHEM
BEJIMYMH, IPONIOPLIMOHAIBHOCTBIO BEJIMYUH,
IIPOLIEHTaMH, HUHTEPIPETUPOBATH
pe3ynbTaThl pEUICHUS 3a1a4 C Y4ETOM
OIPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX OOBEKTOB.

AnreOpanyeckue
BBIpAKEHUS

27

but6mmoreka [JOK
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Hcnonp30Bath anreOpandecKyro
TEPMUHOJIOTHIO ¥ CHMBOJIUKY, IPUMEHSTh
e€ B mporecce OCBOSHHS y4eOHOTO
marepuarna.

HaxonuTs 3HaueHMs1 OyKBEHHBIX
BBIPKEHUI NP 3a1aHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BeimonHsTh Tpeobpa3oBaHus LEI0ro
BBIPQ)KEHUSI B MHOTOWIEH NPUBEIEHUEM
NOJOOHBIX CaraeMbIX, PaCKpPbITHEM
CKOOOK.

BEIONHATE YMHOXKEHHE OJJHOWIEHA Ha
MHOTOYJIEH U MHOTOYJICHa Ha MHOTOYJICH,
NPUMEHATH (HOPMYITBI KBapaTa CyMMBI H
KBajpaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKeHHEe MHOTOYJICHOB
Ha MHOKHTEIU C IOMOIIBIO0 BEIHECEHHSI 3a
CKOOKH 00I11eTr0 MHOXHTES, IPYIIHPOBKU
clIaraeMbIX, MPUMEHEHUs (popmMyIt
COKPAILLIEHHOTO YMHOXEHUS.

[TpumenHsTh IPe0Opa30BaHUS MHOTOUYJICHOB

KonTponbHas
pabora,
CaMOCTOSTEJIbHAS
pabora,
IpOBEpOYHAas
pabora,
MaTeMaTUYECKUI
JTUKTaHT,
TEPMUHOJIOTHIECK
Wi TUKTaHT, 3a49€T,
YCTHBIN OTBET
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JUISL pEILICHUS Pa3IMYHBIX 3a/1a4 U3
MaTeMaTHUKH, CMEKHBIX IPEIMETOB, U3
peaTbHOM MPAKTHKH.

Hcronp30BaTh CBOMCTBA CTEIICHEH ¢
HaTypaHBHBIMI/I IIOKa3aTeIIAIMU OJId
peoOpa3OBaHuUs BEIPAKCHHM.

YpaBHeHus U
HEpPAaBEHCTBA

20

bu6mmorteka [IOK
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Pemiats nuHeliHble ypaBHEHUS ¢ OAHOM
[IEPEMEHHOM, IPUMEHSIA IIPABUIIA IIEPEX01a
OT UCXOJHOI'0 YPaBHEHHUsI K PABHOCWIBHOMY
emy. IIpoBepsTs, sABiIAETCSA 1M YUCIIO
KOPHEM ypaBHEHUS.

[TpumeHsTH TpadUecKue METOABI IPH
pELICHUY JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonGupath mpuMepsl nap yuced,
ABJIAIOILUXCS PELIEHUEM JTMHEUHOT O
YPaBHEHHUS C ABYMs IEPEMEHHBIMHU.
CTpouTh B KOOPAMHATHOM INIOCKOCTH
rpavK JUHEIHOTO ypaBHEHUS C IBYMS
MIEPEMEHHBIMHU, MOJIb3YACh IpadUuKoM,
MPUBOJUTH IPUMEPHI PELICHHS YPaBHEHUS.
Pemate cucteMsl 1ByX JIMHEHMHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM
qucie rpaguuecKy.

CocTaBiATh U pelIaTh JMHEHHOE ypaBHEHHUE
WJIM CUCTEMY JIMHENWHBIX YPABHEHUN 110
YCIIOBHIO 33]1a4¥, UHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4
MIOJIy4YE€HHBIH pe3ysbTar.

KonTponbHas
pabora,
CaMOCTOSITEJIbHAS
pabora,
IpOBEpOYHAas
pabora,
MaTeMaTUYeCKUil
JTUKTAHT,
TEPMUHOJIOTHYECK
Wi JUKTAHT, 3a49€T,
YCTHBIN OTBET
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N3o0pakaTh Ha KOOPAUHATHOM MPSIMOU
TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJUHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL,
3aMKCHIBATh YMCIOBHIE MPOMEXKYTKH HA
areOpanvaeckoM s3bIKe.

OTMmedath B KOOPJUHATHON TUIOCKOCTH
TOYKH I10 33JJaHHBIM KOOPJUHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIUH. CTPOUTH
rpaduk GyHkuu y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKINN

KonTponbHas
pabora,
CaMOCTOSITeNIbHAs
pabora,
MIpOBEpOYHAs
pabora,
MaTeMaTUYECKUI
JTUKTaHT,
TEPMHHOJIOTHYECK
Ui TUKTaHT, 3a4€T,

4 Koopaunats! n 24 bu6mmoreka [IOK HU3BECTHBIE 3aBUCUMOCTHA MEXIY YCTHBIM OTBET
rpaduxu. DyHkuun https://m.eds00.ru/7f415090 | BenuYMHAMH: CKOPOCTb, BPEMSI,
paccTosHuE, 1IeHa, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIEHOCTD, BpEMsi, 00bEM
paboTHI.
HaxonuTh 3HaueHue PYHKIMH 110 3HAYCHUIO
e€ apryMeHra.
[Tonumarts rpaduueckuii cocod
MPEJICTaBJICHUSI U aHAIM3a MHPOPMAIIHH,
U3BJIEKATh U UHTEPIPETUPOBATH
nH(pOpMaLKIO U3 rPaUKOB pealbHbIX
MIPOLIECCOB U 3aBUCUMOCTEM.
[ToBTOpEHME M bubmmoreka [IOK KonTposnbnas
) 6
0000111EHNE https://m.edsoo.ru/7f415b90 paboTa
OBIIEE KOJIMYECTBO
YACOBIIO 102

[TPOI'PAMME



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

		2023-09-19T15:17:06+0400
	‎00 f8 b3 2b 5c 24 96 a1 76
	Зубова Лариса Дмитриевна




