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MHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISIETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETro
00pa3oBaHusi: OHa 00ECTIEYMBACT U3YUCHUE APYTUX TUCLUILIINH, KaK €CTECTBEHHO -
HAYy9HOTO0, TaK M TYMAHUTAapHOTO IMKJIOB, ©€ OCBOCHHE HEOOXOIMMO ISt
PO JI0JDKEHHSI 00pa30BaHMS U B TIOBCEHEBHOM )U3HU. Pa3BuTHe y 0 0yJarommxcs
HAYYHBIX TPEACTABICHUNA O TMPOUCXOXKICHUU W CYIIHOCTH alredpandecKux
a0cTpakIuii, cioco6e OTpaKeHUsI MaTEMaTUYeCKOW HayKOH SIBIICHUM U MPOIIECCOB
B MpUPOJE W OOIIECTBE, POJU MaTEMaTUYECKOTO MOJEIHPOBAHMS B HAYYHOM
MO3HAHWH U B ITPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTHOTO MUPOBO33PCHHUSI
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX IS aJaNnTallii B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yuenue anreOpbl oOecreyMBaeT pa3BUTUE YMEHHUs HAOIIOAATh,
CpaBHHMBATh, HAXOJIHUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIDICHUS,
CITOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUSI U BBIBOIBI,
dbopMympoBarth yTBepKaeHusA. OCBOCHHE Kypca areOphl 00eCcTeunBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYYaloIIMXCs: OHHM UCIOJb3YIOT JCIYKTUBHBIE U
WHIYKTUBHBIC pacCyXICHHS, 0000IIeHne 1 KOHKPETH3aINI0, abCTparupoBaHue 1
agasoruto.  OOydeHwe  aireOpe  MpeamojiaraeT  3HAYMTEIbHBIA  00BEM
CaMOCTOSITEIbHOM JICSITETHHOCTH OOyUJalomUXCs, MOATOMY CaMOCTOSITEILHOE
peleHne 3aa4 SBISIETCS pealn3aliei 1eITeTbHOCTHOTO MPUHITUIA O0yIeHHUS.

B ctpykType mporpamMmbl y4eOHOTO Kypca «Anredpa» ajii OCHOBHOTO
oO1ero o0pazoBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOINYECKIE
THUA: «Yncna U BEIYUCIICHU, « AreOpandecKue BRIpaKCHUS», « YPaBHEHUS U
HepaBeHCTBaY, «DyHkmum». Kaxmas u3 3TUX cojaeprKaTebHO-METOIUIECKUX
JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YUEHHUS Kypca, B3aUMOJICUCTBYS C
IpYTUMH €ro JMHUsAMU. B Xoae wu3ydeHuss y4eOHOTro Kypca O0O0ydarommmcs
NPUXOJUTCA JOTHUYECKH PacCyKaaTh, UCIOIb30BATh TEOPETUKO -MHOKECTBEHHBIN
s3bIK. B cBSI3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHIECKOT0 00pa30BaHuUs U CIIOCOOCTBYIOIIME OBIAICHUIO 00YYJaIOMHUCS
OCHOB  YHHMBEpPCAJIbHOIO Maremarndeckoro s3bika. CopaepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCThIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanve muHMHA «Yucna W BBIYHUCICHUS» CIYKUT OCHOBOW IS
JAbHEHIIeT0 N3Y4eHUsT MAaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOyJarOIIMXCs
JIOTUYECKOTO MBINIICHHUS, POPMHUPOBAHUIO YMEHHSI TI0JIb30BATHCS AITOPUTMAMH, a
TaKOKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIs1 TIOBCETHEBHOM
*KU3HU. Pa3BuTue MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus
CBSI3aHO C PAIMOHAILHBIMA W UPPANMOHATBHBIMH YUCIIAMH, (HOPMHUPOBAHUEM



IIPEACTABICHUN O JACUCTBUTEIBHOM YHUCJIE. 3aBEPIICHUE OCBOCHHS YMCIOBOM
JIMHUUA OTHECEHO K CpeaHeMy 0011eMy 00pa3oBaHHIO.

Coneprxkanue IByX anredpanyecKux JMHUN — « AlreOpandecKue BhIPaKeHUsD
U «YpaBHEHHUS M HEPABEHCTBA» CIMOCOOCTBYET POPMHUPOBAHUIO Y O0YUAIOIINXCS
MaTeMaTHU4YeCKOro armapara, He0OXOAUMOTro [JIs pelleHUs 3a7ad MaTeMaThKy,
CMEXKHBIX TPEAMETOB U TNPAKTUKO-OPHEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHMs y4eOHBIM Marepuan TPYHIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAKEHUH. Are0pa 1eMOHCTPUPYET 3HAUCHHUE MaTEMaTUKU Kak
A3bIKa JJIs1 MOCTPOCHHUSI MAaTEeMAaTWYECKHX MOJENEH, ONMMCaHUs MPOLECCOB U
ABJICHUN pealbHOr0 Mupa. B 3agaun oOyueHus ainreOpe BXOASAT TakKkKe
JNalbHEWee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUIEHUS, HE00XO0JUMOro, B
YaCTHOCTH, HJII OCBOEHHMS Kypca HH(POPMATHKH, U OBJIAJACHUE HaBBIKAMH
JNEAYKTUBHBIX paccyxieHuil. [lpeoOpazoBanne cCUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXeHUsI, CHOCOOHOCTEN K MaTeMaTnyeCcKOMYy TBOPUECTBY.

Conepxanrie QyHKIMOHATBHO -TpapUUeCKOil IMHUU HAlIEJICHO Ha MOJTyYEHUE
oOyJaronMMHCs 3HAHUK O (PYHKUMAX KaK BaKHEUIIEH MareMaTHYeCKOM MOJeNu
JUIsl OTIMCAHUS U UCCIIEI0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUI B IPUPO/IE
u obmectBe. M3ydyeHne Mmarepuana cnocoOCTBYET Pa3BUTUIO y OOYyYarOUMXCs
YMEHHUS UCTI0JIb30BATh PA3JIMUHBIE BhIPA3UTEIbHBIEC CPEJCTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCUT BKIaA B (HOpMHUpPOBaHUE
NPEICTABJICHUI O POJIM MATEMAaTUKU B Pa3BUTUU LIUBUIIU3ALUHU U KYJIbTYPHI.

CorymacHo ydeOHOMY IIaHy B 7—-9 Kjaccax H3ydaercs y4eOHbBIM Kypc
«Anredpa», KOTOPBII BKIIOYAET CIEIYIOUME OCHOBHBIC Pa3flelibl COAECpKaHUS:
«Yucna ¥ BbIYUCIEHUS», «ANTeOpandyeckue BBIPAKEHUSD», «YpaBHEHUS U
HEpPaBEHCTBA», « DYHKITUI.

Ha u3yuenue yuebHOTO Kypca «Anredpa» otBoaurcs 306 yacoB: B 7 kjacce
— 102 gaca (3 yaca B Henemo), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 gyaca (3 yaca B Hezelmo).



COJAEP’>KAHUE OBYYEHUA
7 KJIIACC

Yuc/ia 1 BBIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JIECSITHUHBIC, IEPEXO] OT OJHOW (POPMBI 3alUCU
npobeii k gpyroi. IloHATHE palMOHATLHOTO 4YHCHA, 3alUCh, CpPAaBHEHHE,
YIOPSOUYMBAHUE pPAMOHAIBHBIX 4ucel. Apudmerndeckue IEHCTBUS €
palMOHAIBHBIMU YHCJIaMH. Pelenue 3a1a4y u3 peanbHOM NPaKTUKHA HA YaCcTH, HA
JIpoou.

CreneHb ¢ HaTypaldbHbIM IOKa3aTeJeM: OIMpENeieHue, MNpeoOdpa3oBaHHe
BBIPA)KEHUI HA OCHOBE OIPEAEINICHMS], 3aMCh 00JbMX yncen. [IponenTsl, 3anuch
IPOLEHTOB B BUJE IpoOU U ApoOHU B BUE NPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M Ha
IIPOLIEHTBI, PELICHUE 3a/1a4 U3 PEATbHOM IIPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JEIMMOCTH, PAa3jOKEHHUE HAa MHOXKUTEIN
HaTypaJlbHbIX YHCEIL

PeanbHble  3aBUCMMOCTH, B TOM 4YHUCJe T@psAMas M oOparHas
IPOINTOPLUHAOHATIBHOCTH.

Anredpandeckune BbIPaKeHU

[lepemeHHbIE, YMCIOBOE 3HAUEHHUE BBIPAKEHHUS C IIEpEMEHHOM. [{omycTumble
3HA4YE€HMS epeMEHHbIX. [[peacTaBieHne 3aBUCUMOCTH MEXTY BEIMUMHAMU B BUJIE
bopmynsl. Beruucnenus no popmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPaKECHUH,
TOK/IECTBEHHO pAaBHbIC BBIPAXKEHUs, IMpaBWiIa MpeoOpa3oBaHHUsl CYMM U
POU3BEICHUN, IPaBUJIa PACKPBITUS CKOOOK U MPUBEIECHUS TT0J00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIbHBIM ITOKA3aTEIEM.

OnHousieHsl 1 MHOTOYJIEHBI. CTeneHb MHOTOWIEeHA. Cl0KEHNE, BBIYUTAHNUE,
YMHOXEHUE MHOTOWIEHOB. DOpMyJbl COKPAaIEHHOTO YMHOXKEHHS: KBaJapar
CyMMbl M KBaapar paszHocTH. Popmysia pazHOCTH KBaaparoB. PazioxeHue
MHOTOYJICHOB HA MHOHUTEIIN.

YpaBHeHMS M HEPaBEHCTBA

VYpaBHeHHe, KOPEHb YypaBHEHMs, MpaBuUjia MpeoOpazoBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YMUCIIO KOPHEWU JIMHEWHOTO
yYpaBHEHUS, PEIICHUE JHUHEWHbIX ypaBHeHUH. CocTaBieHHE YpaBHEHUW 10
YCJOBHIO 33J1a4u. PellieHne TeKCTOBBIX 3a/1a4 C MMOMOIIBIO YPABHEHUIA.

JluneitHOe ypaBHEHHE C ABYMS IIEpEMEHHBIMU U ero rpaduk. Cucrema IByx
JIMHEWHBIX YPABHEHWW C JABYMSI INEPEMEHHBIMH. PellleHHME CHUCTEM YpaBHECHHM
CIoco0OM TMOJCTaHOBKHU. [IpuMephl perieHusi TEeKCTOBBIX 3a7ad C MOMOIIBIO
CHCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npsiMoi. UncnoBeie MpoOMEXyTKU. PaccTosinue mexny
JBYMSI TOUKaMH KOOPIUHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. AbGcuucca u opanHaTa
TOUYKH Ha KOOPAMHATHOH m1ockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX POPMYTIaMH.
Yrenne rpadukoB peanbHbiX 3aBucuMocteil. Ilonstue ¢yukuuu. [paduk
¢yukuun. CBoiicTBa pyHkuuid. JIuneinas Qpynkuus, e€ rpaguk. I'paduk pyHkumn
y = |X. I'papuueckoe pemieHne JTWHEWHBIX YpPaBHEHHA W CUCTEM JIHMHEHHBIX

yYpaBHEHUM.
8 KJIACC

Yucsa 1 BbIYUCTICHUS

KBagparueiit kopeHp u3 uucjia. Ilonstne 00 HppanMoOHATLHOM YHCIIE.
JlecsaTaHBIE TPUOMKEHUS UPPaAIMOHATBHBIX uncesl. CBOMCTBA apu(pMETUYECKIX
KB/IPaTHBIX KOPHEHN 1 UX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN
Y BBIYUCJIEHUAM. JIENCTBUTEIIbHBIC YHUCIIA.

Crenenp C nenbIM nokasareneM u e€ ceoiicTsa. CTaHAaapTHAS 3alUCh YHUCIIA.

Anre0panyeckue BbIpaKeHUsI

KBagparupiii  TpéxusneH, pa3JIOKEHUE KBAJAPATHOTO TPEXUJIEHA Ha
MHOKUTEIH.

AnreOpanueckass apoOb. OCHOBHOE CBOWCTBO anredpanyeckoil ApoOwu.
CnoxxeHue, BbIYUTAHUE, YMHOXKEHHE, [eleHUuEe alreOpandyeckux JapoOei.
ParmonanbHbi€e BhIpaXKEHUS U UX MPE0Opa30BaHUE.

YpaBHeHMS M HEPAaBEHCTBA

KBagpartHoe ypaBHeHHMe, (opmyna KopHEH KBaApaTHOTO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHUM, CBOASIIMXCS K JTUHEWHBIM U KBAJIPATHBIM.
[pocTeiime 1poOHO-paOHATIHHBIC YPAaBHEHHUS.

['paduueckas uHTEpHIpETAIUSl YPABHEHUH C IByMsI IEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YPAaBHEHUW C JBYMs NEpEeMEHHbIMU. [Ipumepbl pelieHus cuctem
HEJMHENHBIX YPABHEHUN C JBYMs [1I€PEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CTIOCOO0M.

HucioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCUIIBHOCT HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTtembl TMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKUUHA

[lonsitne ¢ynkuuu. OONAaCTh ONpEACNICHUS] W MHOXECTBO 3HAYCHHM
bynkiun. CriocoObl 3aaHus (PYHKITHIA.

I'padux pyakoum. Uteruwe cBoiicTB PyHkmmm mo e€ rpaduky. Ilpumeps
rpadrKoB (QYHKIHA, OTPAXKAIOIINX PeajlbHBIC MMPOIIECCHI.



@OyHKIMY, ONKCHIBAIOIIME MPSAMYI0 W OOpaTHYH NPOMOPIMOHATIbHBIC
3aBHCHMOCTH, HX rpadukn. Oyrxuun y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pellieHre ypaBHEHHI U CUCTEM YPaBHCHHUM.

9 KJIACC

Yuc/ia 1 BBIYUCICHUS

PanmonanbHble Yuciia, UppaluoHaIbHbIE YHUCIIA, KOHEYHbIE U OECKOHEUHBIE
JecSITUIHbIE TPOOU. MHOKECTBO 1EHCTBUTENHHBIX YHUCEN, TEHCTBUTEIbHbBIC YHCIIA
Kak OECKOHEYHbIE NeCATUYHBbIE NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXy MHOKECTBOM JIEUCTBUTENBHBIX YHACEN U KOOPAUHATHOU MPSIMOMU.

CpaBHeHHME JIEHCTBUTEIbHBIX YHCEN, apudmernyeckue JeHCTBUS C
JNEUCTBUTEIILHBIMHA YMCIIAMM.

Pa3Mepsl 0OOBEKTOB OKpPYKAIOUIEr0 MHUpa, JIMTEIBHOCTh MPOLIECCOB B
OKPY>KArOIIEM MUPE.

[IpnOmmxEHHOE 3HAaUEHNE BEMYHUHBI, TOUHOCTh NpUOIMKeHust. OKpyrieHue
gyucen. [Ipuknaka v o1ieHKa pe3yabTaTOB BBIYHUCIICHUN.

YpaBHeHMd M HEPAaBEeHCTBA

JIunelniHoe ypaBHeHue. Penenne ypaBHEHUH, CBOISAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISAIIMXCSA K KBaAPaTHBIM.
bukBagparHoe ypasHeHue. [Ipumepsl pelieHus ypaBHEHUM TPETbEN U YETBEPTOM
CTENEHEN pa3JI0KEHUEM Ha MHOKHUTEIH.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHMH. PellieHre TEeKCTOBBIX 3aiad
anreOpandeckKuM METOOM.

VYpaBHeHHe ¢ ABYMsS NEPEMEHHBIMU UM ero rpaduk. Pemenue cucrtem aByx
JMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. PelieHre cCucTeM IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX IJIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHU C ABYMS IEPEMEHHBIMM.

Pelrienue TeKCTOBBIX 3a/1a4 aNreOpandyecKuM CIIOCOO0OM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre NMHEMHBIX HEPABEHCTB C OJHOM INepeMeHHOU. PelieHne cucrem
JUHENHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBagpaTHele HepaBeHCTBA.
['paduueckas uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMU.

D yHKUUHA

KBagparuunas dynkius, e€ rpaduxk u cBoiicTBa. [lapabona, KoopauHATHI
BEPIIMHBI Tapad0JIbl, 0Ch CUMMETPHH Mapa0OJIbl.

I'padukn byrxumit: y = kx, y = kx + b, y = kix, y = x3, y =X, y = x|, 1 ux
CBOMCTBA.

YucoBble MOC/JIe10BATEJBHOCTH U NIPOTrPeCCHH



[loHATHE YMCIIOBOM MOCIEAOBATEILHOCTU. 3aIaHUE MOCJIEA0BATEIIbHOCTH
peKyppeHTHO# GopMyIoit u Gpopmysol N-TO yjeHa.

Apudmernueckass U reoMmerpudeckas nporpeccur. @opmMyiibl N-ro 4jeHa
apuPMETUYECKON U TeOMETPUYECKOM MPOTrpecCHii, CyMMbI MEPBLIX N YJIEHOB.

N300paxeHne 4JIeHOB apu(PMETUYECKOW U T€OMETPUUYECKOM Mporpeccui
TOYKAMHU Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM U 3KCIOHEHIIMAIbHBIN POCT.
CI10’HbIE TPOUEHTHI.

INTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA [POI'PAMMBI
YYEBHOT'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS NPOTPaMMbl Yy4eOHOro Kypca
«AnreOpay» XapaKkTepHU3YIOTCS:

1) mnaTpuoTHYecKoe BOCIIUTAHUE:

IPOSIBJIECHUEM HHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCUHCKOU
MaTe€MaTUK{A, LEHHOCTHBIM OTHOLIEHWEM K JIOCTHKEHUSIM POCCUNCKHUX
MaTeéMaTUKOB M POCCUMCKOM MATEMaTUYE€CKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITUX
JOCTHKEHHUM B IPYTUX HAyKax W MPUKIAAHBIX chepax;

2) rpasKIaHCKoOe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO 0053aHHOCTEH rpaXaHiHA U PeaTU3alliy ero
npaB, TMPEACTaBICHHEM O MaTeMaTHUYEeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUM, MPOLEAYp IPaXIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPEHI, OITPOCHI), TOTOBHOCTHIO K 0OCYKJICHHIO ATHYECKHUX TTPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHUEM JOCTHKEHH HAyKH, OCO3HAaHUEM BaXKHOCTH
MOPaJIbHO-3THYECKUX IPUHIHUIIOB B JEATEIbHOCTH YYEHOTO;

3) Tpya0BO€ BOCTIMTAHHE:

YCTAaHOBKOW HAa aKTMBHOE YYacTHE B pEIICHUU MPAKTUYECKUX 3aJady
MaTeMaTU4YECKOW HAMPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTUYeCKOTO
oOpa3oBaHusl Ha MPOTSIKEHUHM BCEW KU3HM [JIs1 YCIEIIHOW MPOodeCcCHOHATbHOM
NESTEIbHOCTH U Pa3BUTHEM HEOOXOIWMBIX YMEHUH, OCO3HAaHHBIM BHIOOPOM U
MOCTPOCHUEM MHIUBUTYATFHO M TPAEKTOPUH 00pa30BaHUS U dKU3ZHEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATLHOMY M 3CTETUYECKOMY BOCIPHITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a7ad, pPEUICHUll, pacCyKIACHUW, YMEHHIO BHUJIETh
MaTeMaTU4EeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HEHHOCTH HAYYHOT'0 O3HAHUA:

OpPUEHTAalMEW B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npeCcTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEIOBEKa, IPUPOIBI U
oOlecTBa, MOHUMAHMEM MaTeMaTUYecKOM HayKu Kak cgepbl 4YeIoBeYecKOou
NESTEIIbHOCTH, 3TAloB €€ pa3BUTHUA M 3HAYUMOCTH JJIl Pa3BUTHUS LIMBWIN3ALINY,
OBJIAJICHUEM A3BIKOM MaTEMAaTWKH U MaTeMaTHYECKON KyJIbTypOil Kak CpeICTBOM
NO3HAHUSA MHUpPA, OBJIQJACHUEM IPOCTEHIIMMU HaBbIKAMHU MCCJIEI0BATENbCKON
NEeSTEIIbHOCTH;

6) ¢pusnyeckoe BocnmMTaHUE, (GOPMUPOBAHHME KYJAbLTYPbI 310POBbS U
IMOIHOHAJIBHOIO 0JIArONOJIyYHsi:

FOTOBHOCThIO MPHUMEHATh MaTreMaTHUYECKUE 3HAHUS B HMHTEpPECaX CBOErO
310pOBbs, BEIEHUS 3J0pOBOro oOpa3a KuU3HM (30pOBOE  IUTAHMUE,
COaJIaHCUPOBAHHBIN PEXUM 3aHSATUH U OTAbIXa, perysipHas Quanyeckas
aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HAaBbIKA PEQIIEKCHM, MPU3HAHHUEM CBOETO
npaBa Ha OIIMOKY U TAaKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHNE:

OpHUEHTAle HA MPUMEHEHNE MAaTEMATUYECKUX 3HAHUM I pEIICHUs 3a1a4
B 00JacCTM COXPAHHOCTU OKPYXKAIOLIEH Cpenbl, IUIAHUPOBAHUS MOCTYIKOB U
OIICHKM HMX BO3MOXHBIX MOCJEACTBUNA JJIsI OKpYXKAIOUIEW Cpeabl, 0CO3HAHUEM
r100aIbHOr0 XapakTepa 3KOJOTHUECKUX MPOOIEM U MyTeH UX PEeIICHUs;

8) ajanTanus K M3MEHSKIUMCH YCJIOBUIM COLMAJBHOMU W MPUPOJTHOMI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pEe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM UHCJIE
YMEHHUE YYUTbCS Yy JAPYTHX JIOAEH, mpuoOperaTb B COBMECTHOW JEATEILHOCTU
HOBBIC 3HAaHUS, HABBIKU U KOMIIETEHIIMH U3 OIbITa IPYTHUX;

HEOOXOAUMOCThIO B (POPMHPOBAHUM HOBBIX 3HAHUWA, B TOM YHUCIE
dbopMyIMpoBaTh UJIEU, TOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHUUA W
KOMIIETEHTHOCTEM, IUITAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBAThH
NpUHUMAaeMble PEIICHUs] U JACUCTBUA, (OPMYIUPOBATH U OLEHUBATh PUCKU U
nociencTusi, GOPMUPOBATH OTIBIT.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIE NeliCTBUS

Bba3oBble Jornueckue JecTBUA:

BBISIBIIITh U XapaKTEPU30BaTh CYHIECTBEHHbIC IPU3HAKH MAaTEMaTHYECKUX
0OBEKTOB, MOHITHHA, OTHOUICHUN MEXAY HOHATUAMH, (HOPMYIUPOBATH
ONpENEICHUsl IOHATUM, YCTAaHABJIMBATh CYIIECTBEHHBIN  IpHU3HAK
KJIaccu(pHKalMM, OCHOBaHUA [JIsI OOOOIIEHUS M CpaBHEHHs, KPUTEPUU
IPOBOJUMOTI0 aHAJIM3a;

BOCIIPUHUMATh, (QOPMYIUPOBATE M MPE0OPa3OBBIBATH  CYXKICHHSA:
YTBEPJAUTEIbHBIE W OTpULATEIbHbIC, €IUHUYHBIC, YAaCTHbIE W OOIIME,
YCIJIOBHBIE;

BBISIBISITh ~ MaTe€MaTHUYeCKUE€  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTHBOpeUUss B (paKTaX, [AHHBIX, HAOJIOJEHUSX U YTBEPKACHUSIX,
npenjiaratb  KpUTEpUU  JJid  BBISBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUYHNL;

JieNaTh BBIBOJIBI C HMCIOJIb30BAaHMEM 3AaKOHOB JIOTHMKH, JEIYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIIOUEHU 110 aHaIOTUH;
pa3zOupare JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUM (IPSIMBIE U OT
IPOTUBHOTO), MPOBOJAUTh CAMOCTOSITEIbHO HECJIOKHbBIE JJOKA3aTeIbCTBA
MaTeMaTnyeckux (hakToB, BBICTpaMBaTh APTyMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Croco0 pelieHus yuyeOHOM 3agadyu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEILIEHMs, BBIOMpPATh HamOoJiee NOAXOASUMHA C Y4ETOM
CaMOCTOSITEIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBaTe/ibCKue 1eMCTBYS .

UCIIOJIb30BaTh BOMPOCHI KAK UCCIIEAOBATENbCKUI HHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh BOMPOCHI, (UKCUPYIOLUHE NPOTUBOpPEUUE, MPOOJeMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE MW JaHHOe, (OpMUPOBATh
TUNOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

NPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHy HECJIOXHBIN
HKCIIEPUMEHT,  HEOOJIbIIOE  HUCCJENOBaHHE MO  YCTAHOBJICHHUIO
OCOOCHHOCTEM MAaTeMaTHYeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy CO00M;

CaMOCTOSTEILHO GOPMYIUPOBATH 000OIIICHHS ¥ BBIBOJIBI 1O PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIOICHUS, UCCIIEIOBaHMsI, OIICHUBATh JOCTOBEPHOCTh
MOJIyYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000O0ILIECHHUI];

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BbIJBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:



BBISBJIATh HEAOCTAaTOYHOCTh M HM30BITOYHOCTh HMH(GOPMAIIMH, TAHHBIX,
HEO0OXOIMMBIX ISl PEIICHUS 3a1a4H;

BBIOMpaTh, AHATM3UPOBATH, CUCTEMATH3UPOBATH U HMHTEPIPETUPOBATH
HH()OPMAIHMIO Pa3IMYHBIX BUAO0B M ()OPM IMPEICTABIICHNUS,

BBIOMpaTh (opMy TpencTaBiieHUs HHPOpPMAMKM WU HWILTIOCTPUPOBATH
pelaeMbie  3a7a4d  CXEMaMH, JIuarpaMMaMd, HWHOW Tpapukodl W HUX
KOMOMHAIIASIMU;

OIICHUBATh HAAE&KHOCTh WHGOPMAIMU MO KPUTEPHUSAM, TPEISIOKEHHBIM
yauTeneM win ¢hopMyIUpOBaHHBIM CaMOCTOSITENBHO.

KoMMmyHMKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHUSA:

BOCHPUHUMATh W (OPMYJIMPOBATh CYXKACHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMHU OOIIEHUS, ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO
X0y peLIeHUs 3a]a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3ybTar;

B X0JI€ 00CYXKIeHUs 33]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYKIAEMOU TEMBI,
po0JIEMBI, pelIaeMoi 3aaut, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIC HA IIOUCK
pElICHUs, COMOCTABISAITh CBOU CYXKACHHUA C CYXICHUSIMH JPYrux
YYAaCTHUKOB AUaNIora, OOHAPYKMBATh PA3JIMYME U CXOJACTBO MO3UIMI, B
KOppEeKTHOH opme GOopMyIHpPOBaTh PA3HOTIIACHUS, CBOU BO3PAKEHUS;
NOPEACTAaBIATh  PE3YNbTaThl  pEHICHUS  3aJayd,  HKCIIEPUMEHTA,
UCCIIEIOBAaHMsI, MPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3EHTAIlMN U 0COOCHHOCTEN ayJJUTOPUH;
NOHMMAaTb W HCIOJIb30BAaTh  MPEUMYIIECTBA  KOMAHAHOW U
UHAUBUAYaIbHON pabOThl TpPU pEHIEHUH YYEeOHBIX MaTeMaThuYeCKHX
3ajad4;

IPUHUMATH 1[€JIb COBMECTHOM AESITENbHOCTH, IIAHUPOBATh OPTaHU3AIUIO
COBMECTHOW pabOThl, pacupeneisiTh BHUABI padOT, I0rOBapUBaThCS,
00CyKIaTh NPOLIECC U pe3ybTaT padoThl, 0000111aTh MHEHUSI HECKOJBKHUX
JIFO/IEH;

y4yacTBOBaTb B TPYIIOBBIX (opmax pabotel (0OcyxaeHus, 0OMEH
MHEHUSIMHA, MO3TOBBbIE INTYPMBI W JPYTU€), BBIMOJHATH CBOI YacTh
paboThl U KOOPAUHUPOBATH CBOU ICUCTBUS C PYTUMU YICHAMH KOMaH/IbI,
OIICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOUMI MPOIYKT MO KPUTEPHUSM,
c(hopMyIMpPOBaHHBIM YYAaCTHUKAMU B3aUMOACHCTBUSI.

PerynsituBHble YHHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSTENbHO COCTABIIATH IUIAH, AJITOPUTM pELICHUs 33/1a4u (WK €ro
4acTh), BBIOMpATh CIOCOO pelIeHUs C y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBaTh U KOPPEKTUPOBAThH
BapUAHTHI PEIICHUH ¢ yu€ToM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJJICKT:



e BJIAAETh cHocobaMHu CaMOIPOBEPKH, CAMOKOHTPOJIA Mpolecca u
pe3ynbTara peleHnss MaTeMaTHIeCKOH 3a/1a4u;

e IMPEABUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PELICHUU
3ala4yd, BHOCHUTb KOPPEKTHBBI B JIE€ATEIbHOCTh HA OCHOBE HOBBIX
00CTOSTENBCTB, HAWIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBAThb COOTBETCTBUE PE3YNbTaTa ACSITENLHOCTU MOCTABJIECHHON LU
U YCIIOBUSIM, OOBACHATh IPUYUHBI JOCTUKEHUS WM HEIOCTHKEHUS LIEIH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IHNPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce oOyJaronmiics TMOJIYYIUT CICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yuc/ia 1 BBIYUCICHUS

BbInonHATh, coueras YCTHbIE W TMHUChbMEHHBIE NMPUEMBI, apudMeTHYEeCKue
JIEUCTBHUSI C pallMOHATIbHBIMU YUCIIAMH.

Haxonuth 3HaY€HHS YMCJIOBBIX BBIPAXKEHHUM, MPUMEHSATh pazHOOOpa3HbIe
CIOCOOBI U TPUEMBI BEIYUCIICHUSI 3HAUCHHUM JPOOHBIX BBIPAKEHUM, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexoauTh OT 0JHOM (HOPMBI 3aITUCU YUCET K JIpyroil (mpeoOpa3oBbIBATH
JNECSITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YAaCTHOCTHU B OECKOHEUHYIO JIECATUUHYIO JIPOOB ).

CpaBHMBATH M yNOPSAIOYMBATh PAMOHAILHBIE YUCJIA.

OKpyrJsITh YnCIIa.

BBINOJIHATE TIPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCIICHUM, OLIEHKY 3HAYCHUM
YHCJIOBBIX BBIPAKCHUIN. BBINMOMHATH AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MOKA3aTEISMMU.

[IpyuMeHsATh  OpPU3HAKU  JACIUMOCTH, Pa3J0KEHUE HAa  MHOXUTEIU
HaTypaJIbHbIX YHUCE.

Pemare mpakTHKO-OPUEHTHUPOBAHHBIE 33/1a4M, CBSI3AHHBIC C OTHOIICHUEM
BEJIMYUH, MNPOMOPLHUOHAIBHOCTHIO BEJIMYMH, MPOLICHTAMHU, HHTEPIPETUPOBATH
pE3YyJIbTaThl PEIICHUS 3a7a4 C YYETOM OTPAHUYECHHU I, CBSI3AHHBIX CO CBOWCTBAMHU
paccMaTrpuBaeMbIX OOBEKTOB.

Anre0panyeckue BbIpaxKeHUsI

Hcnonp30Barh aredpanvecKyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, TTPUMEHSTh
e€ B Mpoliecce OCBOEHUS yueOHOTO Marepuaia.

Haxonute 3HaueHMs OYKBEHHBIX BBIPQKCHUHM TPU 3aIaHHBIX 3HAYEHUSIX
MIEPEMECHHBIX.

BeimonHsaTe  mpeoOpa3oBaHMs  1IE€J0TO  BBIP@KEHWS B MHOTOYJICH
MIPUBEICHUEM O TI00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.



BbINOJIHATE yMHOKEHME OJIHOYJIEHA Ha MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJIEH, IPUMEHAThH (POPMYJIbI KBaJpara CyMMbI U KBaJpara pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWIEHOB HAa MHOMXHUTENU C IOMOIIBIO
BbIHECEHUSI 3a CKOOKM OOIIero MHOXHTENSA, TPYINIUPOBKU CJAraeMblx,
npUMeHEeHHsI POPMYII COKPAIIEHHOTO YMHOKEHUSI.

[IpumensTh peoOpa3zoBaHKss MHOTOUYJIEHOB JIJISL PELICHUS Pa3JIMYHBIX 3a/1a4
U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTe CBOMCTBA CTENEHEHM C HATypPAJIbHBIMMU IIOKA3aTEISIMUA IS
npeoOpa3oBaHusl BbIPKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemwate yMHEHHBIE ypaBHEHUS C OJHOM INEPEMEHHOM, NMPUMEHSs IpaBHiIa
NEPEX0/1a OT UCXOTHOTO YPAaBHEHUS K PaBHOCHILHOMY eMy. IIpoBepsiTs, siBisieTcs
JIM YHUCJIO KOPHEM YpPaBHEHHUSI.

[IpumensTh rpadguueckue METOAbI MPH PELUICHUN TMHEHHBIX YPAaBHEHUHN U UX
CHCTEM.

[lonOupare mpuMepsbl Map YHUCEN, SIBISIOUMXCA PEUICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMs IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMU, MOJb3YACh TpadUKOM, MPUBOJIUTH HPUMEPHI PEIICHUS
YpaBHEHUS.

Pemare cuctembl 1ByX JUHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU, B TOM
yucJie rpadpuiecKu.

CocTaBnsaTe W pelarb JMHEMHOE YypaBHEHUE WIM CHCTEMY JIMHEMHBIX
YpaBHEHUN IO YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4M MOJIy4EHHBIN pE3yJIbTar.

DyHKIUHA

N300paxars Ha KOOPAUHATHOM PSMOM TOUKH, COOTBETCTBYIOIINE 33/JaHHBIM
KOOpIMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbI, 3aIIMChIBATh YUCJIOBBIE IPOMEXYTKH HA
areOpanvecKoM S3bIKe.

OTMeuarp B KOOPAWHATHOW IJIOCKOCTH TOYKH IO 33JlaHHBIM KOOpPAMHATaM,
CTpOUTH Tpauku TuHEHHbIX PyHKUIUNA. CTpouth rpaduk QyHKIUU Y = [X|.

OnuceiBaTh € TOMOIIbIO (PYHKUMNA M3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PacCTOSIHHUE, LI€HA, KOJMYECTBO, CTOMMOCTB,
POU3BOJAUTEIHHOCTh, BpeMsi, 00bEM pabOTHI.

Haxoauth 3HaueHue pyHKINU [0 3HAUYCHUIO €€ apTryMeHTa.

[lonumare rpadudeckuil crocoO MpeacTaBlIeHUs U aHaTM3a MH(pOpMaluy,
U3BJIEKATh U MHTEPIIPETUPOBATH MH(OPMAIUIO U3 TPAPHUKOB PEATLHBIX MPOIIECCOB
Y 3aBUCHUMOCTEN.

K xoHmy oOydyenus B 8 kJiacce oOy4arommics TIOJYYUT CJCTYIOITIC
MIPEAMETHBIE PE3YJILTATHI:

Yucsa 1 BbIYUCTICHUS



Hcrnonp30BaTh HadyadbHBIE NPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX
YUCeJ ISl CPABHEHUs1, OKPYTJICHUS U BBIUUCICHUN, U300pakaTh ACUCTBUTEIILHbIC
YUCJIa TOYKaMH Ha KOOPAUHATHOU NPSAMOM.

[lpumensTh mNOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE€ KOPHHU, UCIOJb3YSl IPU HEOOXOIMMOCTH KAJIbKYJSITODP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAKEHUM, COJEPKAIMMX KBagpaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30Barh 3amucu OOJBIIMX U MaJIbIX YHCEN ¢ TIOMOIIBIO 1eCATUUHBIX
npoOeit u crenenent uucia 10.

AiredOpanyeckue BbIpasKeHUs!

[IpuMeHsATh TOHSATHE CTENEHW C LENIbIM [OKAa3aTeJeM, BBIIOJHATh
npeoOpa30BaHusl BBIPAKEHU, COJIEPHKAIIMX CTEIIEHHU C LEIbIM NTOKa3aTeleM.

BbINOJIHATE TOXKIECTBEHHBbIE NMPEOOPA30BAHUS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IpaBWJI JIEUCTBUI HaJ] MHOTOUJIEHAMU U aNredpandecKuMu JpoOsMH.

PacknanpiBaTh KBaJlpaTHbIM TPEXUIIEH HA MHOKHUTENH.

[IpumensTh IpeoOpa3zoBaHMsI BEIPAKEHUH 1JIS1 pELICHUS PAa3IMYHbIX 3a/1a4 U3
MaTEMATUKH, CMEKHBIX IPEAMETOB, U3 PEATbHOU MPAKTUKU.

YpaBHeHHS M HEpPaBEHCTBA

Pemare nuHeliHble, KBagpaTHbIE YPABHEHHUS W PalMOHAIbHBIC ypaBHEHUS,
CBOJISAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYMs NIEPEMEHHBIMU.

[IpoBoauTh MpocTeliMe UCCae0BaHNs YpaBHEHU U CUCTEM YPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM rpaduyecKuX NpeiCTaBlIeHUN (yCTaHaBIUBATh, UMEET
JU ypaBHEHUE WIM CUCTEMa ypaBHEHUUM pEIICHUs, €ClId UMEET, TO CKOJIbKO, U
npouee).

[lepexonute OT ciaoBecHON (HOPMYIMPOBKH 3aJadyu K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTaBJICHHUS] YpPaBHEHUS WJIA CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a41 MOJYyYEHHBIN pe3yJIbTaT.

[IpuMeHsITh CBOWCTBA YHUCJOBBIX HEPABEHCTB JUJII CPABHEHUS, OLICHKHU,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW U HUX CHUCTEMBI, J1aBATh
rpaguuecKyo WJUTIOCTPALMI0O MHOECTBAa pEIICHUN HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

D yHKUUA

[lonumare U UCNONIB30BaTh (PYHKIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAaYEHUsI), OMPEAENATh 3HaueHUEe (PYHKIMU MO 3HAUYCHHUIO
apryMeHTa, onpeessiTh CBocTBa GYHKIMHU 110 €€ TpaduKy.

Ctpouth rpaduku 351eMeHTapHbIX PyHKIIUN B!

y = kiX, y = X2, y = X3y = [x|, Y = VX, OIUCBIBaTh CBONCTBA YHCIOBOIL
byHKIHN 110 e€ TpaduKy.

K xonmy oOydenuss B 9 kJjacce oOydaronmiicsi TMOJIYYHUT CICAYIOIINE
NPEIMETHBIE PE3YJIbTaThI:

YucJia 1 BBIYUCICHUS



CpaBHUBATh U YHOPAA0YUBATH PALMOHATILHBIC U UPPALMOHATIbHBIE YHCIIA.

BeimonHATs  apudMeTHyecKkue JICUCTBHS C PaIllMOHAIBHBIMHA YHCJIAMH,
CoueTras yYCTHbIE W TMHCbMEHHBIE NPUEMBI, BBINOJIHATh BBIYUCICHUS C
HMppalMOHAIbHBIMU YHUCJIAMH.

HaxonuTe 3HayeHHs CTENEHEW C MLENBIMU MOKA3aTelsIMH W KOPHEW,
BBIUMCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHUMN.

OKpyrysiTh JIEUCTBUTEIbHBIE YHCIIA, BBIMOJHATh TNPUKUIKY pe3yJibTaTa
BBIUMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUU.

YpaBHeHUSI M HEPABEHCTBA

Pemiare nuHEHHBICE M KBAJpAaTHBIC YPAaBHEHUS, YPABHEHUS, CBOJSIIMECA K
HUM, NPOCTEHIMe APOOHO-palMOHATbHBIE YPABHEHHS.

Pemate cucTemMBbl ABYX JMHEWHBIX YPABHEHUM C JIBYMsI IIEPEMEHHBIMHU U
CHUCTEMBI JIByX YPABHEHH, B KOTOPBIX OJJHO YPABHEHUE HE SBJISICTCS TMHEHHBIM.

Pemiath TEKCTOBBIE 3alauM alreOpanyeckuM CHOoCOOOM C  TMOMOIIBIO
COCTABJICHUSI YPABHEHUS WM CUCTEMBI JIBYX YPABHEHU C IByMS IEPEMEHHBIMH.

[IpoBOAWTH MPOCTEUIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C MPUMEHEHHEM I'papuuecKux mpeAcTaBieHui (YyCTaHABIMBATh, UMEET
Y YPaBHEHUE WM CHUCTEMA YPABHEHUM PEIICHHS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHEiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxkarh
pEllIEHNE HEPABEHCTB HAa YMCJIOBOW MPSIMOM, 3aMKHCHIBATH PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemiate  cucTeMbl  JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBAJAPaTHOE HEPABEHCTBO, H300paxkaTh pEIIEHUE CHUCTEMBbI
HEPABEHCTB HAa YMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUU PA3JIMYHbBIX 3a/1a4.

DyHKIUHA

Pacnio3naBath (QyHKIMM H3y4eHHBIX BUAOB. lloka3zbiBaTh CXeMaTUYeCKH

PacIoJIOKEHNE Ha KOOPIMHATHOW IIOCKOCTU rpadukoB GyHKImIA Buaa: Y = KX, Yy
=k«+b,y=kix,y=ax2 + bx+c, y=x3,y=1X, y = |X|, B 3aBHCHMOCTH OT
3HAYCHUHN KOA(DPHUITMEHTOB, ONTMCHIBATh CBOMCTBA (DYHKITHIA.

Ctpouth U u300pakarh cXeMaTH4eCKH rpaduku KBaApaTUYHbBIX (PYHKIIWH,
OTIMCHIBATh CBOMCTBA KBAIPATHUHBIX (PYHKIIMH MO UX TpaduKam.

Pacnio3naBats kBagpaTtiuHyto GYHKIHIO 1O (popMyrie, IpUBOIUTH IPUMEPHI
KBaJIpaTUIHBIX (YHKIMHA U3 PETbHOU KU3HH, (PU3UKH, TCOMETPHH.

Yucsi0BbI€ MOCJIE10BATEIHbHOCTH M MPOTPeCcCUH

Pacnio3naBath apupMETHUECKYyI0 M TEOMETPUYECKYIO MPOTPECCHU TPH
pa3HBIX cloco0ax 3aaHus.



BbIMOJIHATE  BBIUMCIIGHUS C HCIOJb30BaHWEeM (GopMyd N-ro  4YJeHa
apuPMETHIECKON U TEOMETPUUIECKOUN MPOTpec CUil, CYMMBI MIEPBHIX N YJICHOB.

N300paxarh dYiieHBl MOCJEIOBATEIPHOCTH TOYKAMH Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaun, CBSI3aHHBIE C YMCIIOBBIMU MOCJIENOBATEILHOCTAMU, B TOM
YUCJIE 331a4U U3 pEATbHOU JKU3HU (C UCTIOJIb30BAaHUEM KATIBKYJISITOPA, ITUGPOBBIX

TEXHOJIOTHUM).
TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC
N HanmenoBanu | KosinyecrBo yacon DJIeKTPOHHbBIE
" | epasmesoB u (und poBbIe)
n/ Bcer | KonTpoabn IMpakTHyeck
TeM oOpa3oBaTeJibHbIE
n 0 ble padoThI ue padoTbl
MPOrpaMMbl pecypebl
Yucna u
O — bu6mmoreka [IOK
1 ' 25 1 https://m.edsoo.ru/7f415b
PanmmonanbHbIe 90
qucIa B
bu6mmoteka IIOK
2 AnreOpanieck 27 1 https://m.edsoo.ru/7f415h
HEC BbIpAKCHUA )
VaBHCHIS I bu6mmoteka [IOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpaBEeHCTBA
920
Koopaunate u bubnmnoreka [IOK
4 rpaduKy. 24 1 https://m.edsoo.ru/7f415b
DOyHKIUHU 0
OB TobeHME 1 bub6moreka [IIOK
5 P 6 1 https://m.edsoo.ru/7f415b
00o01eHne %0
OBIIEE
KOJIMYECTBO 102 5 0
YACOB T1O0
I[TPOTPAMME

YYEBHO-METONYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Anrebpa: 7 kiacc: y4eOHUK 11 yIaImrxcst 0011e00pa30BaTeIbHBIX YIPEKICHHM /
A.T'. Mep3msk, B.b. Tlomouckuit, M.C. Sxup. — M.: Benrana-I'pad, 2018.

METOANUYECKHUE MATEPHUAJIBI JIA YUUTEJIA



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

Anrebpa: 7 kmacc: yueOHUK I ydaImxcst 001meo0pa3oBaTeIbHBIX YIPESKICHUH /
A.I'. Mep3msk, B.b. Tlomonckuit, M.C. Sxkup. — M.: Benrtana-I'pad, 2018.

Anrebpa: 7 Kiacc: TMIaKTHIECKUE MaTepraiIbl: IIOCOOHE IS yJalTuXcs
ob1meo0pazoBarenbHbIX yupexaenuii/ A.I'. Mep3iisik, B.b. ITononckwuii, E.M.
Pabunosuy, M.C. Akup. — M.: Benrana-I"pad, 2013.

Anredpa: 7 knacc: Meroanueckoe nocooue/ E.B. bynko, A.I'. Mep3isk, B.b.
[Tononckuii, M.C. SAxup. — M.: Bernrana-I'pad, 2013

HUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET:

bu6mmoreka [IOK

https://m.edsoo.ru/7f4




