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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsAETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHAa O0ECTIeUnBaeT U3YUCHHE NPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOT0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y o0y4arommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYHIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTHIECKOW HAYKOMW SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, PO MAaTEeMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJanTaluyd B COBPEMEHHOM IU(DPOBOM
obmectBe. M3yuenuwe anreOpel oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOJIBI,
dopmynupoBath yTBep)kaeHUs. OcBOeHUE Kypca aareOpbl 00ecrneunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIICHUSI OOYYarOIIMXCSA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne U KOHKPETH3AIlNI0, abCcTparupoBaHue u
agamornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYYaloIUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00YUYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» misi OCHOBHOTO
o01ero oOpa3oBaHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
nvHUH: «Yucaa u BRIYHCICHUS», «ANreOpanveckie BBIPAKCHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHKImu». Kaxkgas W3 3THX CoOIepiKaTeIbHO-METOIUICCKIX
JIVMHHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €r0 JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIuMcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIFOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, WPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTEMaTUYECKOT0 00pa30BaHUs M CIIOCOOCTBYIOIIUE OBJIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CojepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Yy4eOHOro Kypca «Aunrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA <«UYWClia W BBIYHCICHUS» CIYXXUT OCHOBOW IS
JATBHEHIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMH M HpPPaIMOHATBHBIMUA YHCIIaMH, (OPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaromuxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUsA Y4eOHBIM MaTepual TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTHUKU Kak
A3bIKa JUIsI TOCTPOCHUS MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMH
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUsI, CHOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIyYeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUTSL OTIMCAHUS M UCCIIEIOBaHMs Pa3HOOOPa3HbIX MPOILECCOB U ABJICHUN B MPHUPOJIE
u odmectBe. M3yueHue martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NpEeICTaBICHUIA O POJIM MAaTEMATUKH B Pa3BUTUU LIMBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Yy4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIpAXEHUs», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeINIO).



COJEPXAHHME OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. IloHATne panMOHAIBHOIO YMCHA, 3allCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHANBHBIX 4Yuceld. Apudmernueckue JIEHUCTBUS C
palrOHAIBHBIMUA YMCIIaMu. Pelenue 3aaad U3 peaJlbHOW NPAaKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpENENIeHUEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPENEICHMs], 3aluch 00ybINX yncen. IIponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOH U ApoOH B BHUAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLICHTHI, PEILICHNE 3a71a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHClIe MpsMas U oOpaTHas
IIPONIOPLUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

IlepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUs C IIepeMeHHOM. [lomycTumMble
3Ha4YEHMs IepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEITMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, TNpaBWia NPeoOpa3oBaHUs CyMM H
IIPOM3BENICHUH, MPaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS TTOJOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAIBHBIM II0KA3aTEJIEM.

OpnHounensl 1 MHOrouneHsl. CreneHp MHorouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBajpar
CyMMBl M KBagpar pasHoctu. Popmysia pasHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHU JIMHEWHOTO
YPaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHEHUM. COCTaBICHME YpaBHEHUH IIO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C TOMOILBI0 YPABHEHH.

JIuHeliHOEe ypaBHEHHE € ABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npsiMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciycca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHbBIX (HOPMYITaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. llonstue ¢ynkuuu. [paduk
¢ynkun. CoiictBa ¢pyukiuil. Jluneitnas ¢pyukmus, e€ rpaduk. I'paduk Gynkuun
y = [x|. I'paduueckoe perieHre NTMHEWHBIX ypaBHEHWHW U CHCTEM JIMHEMHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BIYMCICHUS

KBanmpatueiii kopeHp u3 uucia. [lonstue 00 upPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIKEHUST HppalMOHANbHBIX yrcen. CBolicTBa apu(MeTHIECKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0O0Pa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUSAM. [[eiCTBUTEIIBHBIE YHCTIA.

CreneHs ¢ LeabIM ITOKa3aTeneM U €€ ceorictsa. CTaHmapTHas 3alUCh YHACIA.

AsreOpanveckue BbIPAKEHUS

KBagpaTHbii  TpEXuieH, pas3joKEHUE KBAJAPATHOIO  TpEXwieHa Ha
MHOKHUTEJIH.

Anreb6panueckas apoOb. OCHOBHOE CBOMICTBO aireOpandeckoi apoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXCHHE, JEJECHUE alreOpanyeckux ApoOeH.
PannonanbHble BBIpa)KEHUS U UX IPE0Opa3OBaHuUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-paIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalvs YpaBHEHHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMS IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHENHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OJHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHEMHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DyHKIUU

[Monsitue ¢ynkuu. OOIacTh OMNpeAeNieHuss UM MHOXKECTBO 3HAYCHH
dbynkiuu. CiocoOsI 3a1aHus GyHKITUI.

I'paduk ¢ynkuuu. Utenue cBoicTB GyHKIUU 1o €€ rpaduxy. IIpumeps
rpaukoB pyHKUUHN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



@OyHKIMU, OMHUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, HX rpaduki. OyHKIMK y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanbpHbie 4Kcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHbIe aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apuMeTnyeckue MAeUCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIleM MHpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHeHuE. Pellienrue ypaBHEHN M, CBOAAIIMNXCSA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaJApPaTHBIM.
bukBangparnoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUNM TPETbEU M 4ETBEPTOU
CTEIIEHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3aznady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepEeMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OIHO U3 KOTOPBIX JIMHEHWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPHIPETALNAsl CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mIEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'papuyeckas MHTEpIpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, koopauHATHI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHN NapadOJIbL.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOrPECCHU



[loHaTHE YMCIIOBOM TMOCIEAOBATEILHOCTU. 3aJlaHUE IOCJIEeI0BATEIbHOCTH
peKkyppeHTHOH popMyoit u hopMyJIoH 1-To WICHA.

Apudmernueckas U reoMerpuyeckas mnporpeccur. PopMynbl #-ro YieHa
apru(PpMETUYECKON U TeOMETPUUECKOM MPOTrpeccuii, CyMMbl IEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEeOMETPUYECKOW MPOTPECCHiA
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIMOHEHUHUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI' O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl  y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY H  HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)XKECHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAIHBIX cepax;

2) rpa;KaIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHUHA U peaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOTIO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU NI YCHENIHOM Mpo¢ecCHOHATbHON
JEATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
INOCTPOECHUEM MHIAUBUAYATIbHON TPAEKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHH, YMEHHIO BUJAETH
MaTEeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTAaLlUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOoBE4YEeCKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTHUS LMBWIN3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MATEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOYYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HHTEPECaX CBOEIO
3I0pOBbs, BEAEHUA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryjsipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa NIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPYJKAaIoOLIEH cpeabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTEeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COLMATBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyIupoOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 OOBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTHUPOBATH
NpPUHUMAaeMble pEIIeHUsT U ACUCTBUS, (POPMYyIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHMA, OTHONIICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpENCICHUSI  TOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuuKalu, OCHOBaHUs JJii OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBIC W O0OIIHe,
YCJIOBHBIE;



BBIBJIIT ~ MATEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JJOKa3aTEJIbCTBA
MaTeMaTHYECKUX (PaKToB, BBICTpaMBaThb apryMEHTAlMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHpaTh CMoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEUICHMs, BHIOMpaTh Hauboiee NOAXOAAMMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe HccieaoBaTe/ILCKHE 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH IO CAMOCTOSATENIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIN
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEN MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy cOOO0M;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHNS U BBIBOBI 110 pE3yJbTaTaM
NpOBEAEHHOTO HAOIOACHUS, UCCIIEI0BAaHMs, OLICHWBATh JIOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKe BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
MH(GOPMAILMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, HWHOM Trpadukod U uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM O KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiiCTBHA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOUIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a49i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTar;

B X0JIe 00CYKJIeHHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIa€MOM TEMHI,
npo0JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
peIlIeHusl, COMOCTaBISATH CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PAa3IMYUEe M CXOJACTBO MO3UIUI, B
KOPPEKTHOH Popme PopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
NPEJICTaBISITh  pPE3yJNbTaThl  pElIeHWs  3aJadd,  JKCIIepUMEHTa,
UCCIIEJIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU 1 OCOOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W WCIOJBb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHANBUAYAIBHONH pa0OThl TpU pPEIICHWH YYeOHBIX MaTeMaTHYECKUX
3ajad4;

NPUHUMATH 1EJIb COBMECTHON AESTENbHOCTH, IUIAHUPOBATh OPTraHU3aIUIO
COBMECTHON pPabOThI, pacmupencisaTh BUIbI padOT, JIOTOBapHUBATHCS,
00CYXKJIaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHX
JIIOJIEH;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBbl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM pPEUICHMs 3aaud (MU €ro
4acTb), BbIOMpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHusa MaTeMaTHYECKOM 3a1a4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHny oOydeHuss B 7 Kjacce 0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

BoimonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JEUCTBHUS C PAaMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHMs YHCIOBBIX BBIPAXKEHUN, NMPUMEHSTH pa3zHOOOpa3HbIE
Croco0bl U MPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpKaLINX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTh OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYI), OOBIKHOBEHHYID B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasTh YKCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
IIOKa3aTeJIsIMHU.

[IpuMeHATh  NPU3HAKKM  JACIUMOCTH,  PA3JOXKEHUE HA  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate NmpaxkTHKO-OPUEHTUPOBAHHBIE 33Ja4H, CBS3AHHBIE C OTHOILIECHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 331a4 ¢ YY4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKkyrd TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPAKCHHMH MPU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEJIOTO  BBIPAKEHHUS B MHOTOUJICH
IPUBEIEHNEM IIOJOOHBIX CIaraéMbIX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXXEHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyILIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXWTENs, TPYNIHUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (POPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUYIEHOB JUIsl PELICHUS PA3JIMYHBIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IMOKAa3aTeIsIMUA IS
IpeoOpa30BaHus BIPAKECHUII.



YpaBHeHMs U HEPaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI'0 YPAaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTh, siBaseTcs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI MIPU PEIICHUH JIMHEUHBIX YpaBHEHUHN U UX
CHCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpadUMKOM, NPUBOAUTH MPUMEPHI PEIICHUA
YpaBHEHHUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 1O YCJOBHUIO 3aJa4d, HWHTEPHOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN PE3YyJIbTAT.

DyHKIUU

N306paxkath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku TUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKIMIA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HAa, KOJWUYECTBO, CTOUMOCTb,
IIPOU3BOJUTENBHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaliW3a UH(OpMauu,
U3BJIEKATh U UHTEPIPETUPOBATh HH(MOPMAIMIO U3 TpadMKOB PeaIbHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0OyYaromuiics TMONMYYUT CICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonb30BaTh HadajdbHBIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHHUM, N300pakaTh ACHCTBUTEIbHBIC
YHUCJ1a TOYKaMHA Ha KOOPJAMHATHOU MPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHble KOPHU, HCHOJb3Ys
CBOWCTBA KOPHEN.



Hcnonp30BaTh 3amucu OONBIIMX M MAJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeilt u creneHei uncna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMeHATh TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJAEPKAIIUX CTEIIEHH C LIEJIbIM MOKa3aTeIeM.

BrIMOMHATE TOXKIECTBEHHBIC MPEOOpPA30BAHUS PAIIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U alNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHnsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHus] pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHON NPAKTUKHU.

YpaBHeHMS U HEPaBeHCTBA

Pemiats nuHEiHbIE, KBaIpaTHbIC YPABHEHUSI U PallMOHAIbHBIE YpPaBHEHMS,
CBOJISALLIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYMS [IEPEMEHHBIMHU.

[IpoBOAWTHE MPOCTEUIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX MpencTaBieHni (YyCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMA YPABHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHIA,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33]1a4y MOJTYYEHHbIN PE3YIbTaT.

[IpuMeHsATh CBOWCTBA YMCJIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OICHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBbI, JaBaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXXECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (PYHKITMOHAIBLHBIE TIOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, ONpeAesiaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

CtpouTts rpaduKy AMeMEHTApHBIX (PYHKINUN BUA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
dbynkiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kjacce oOydarouuiics MOJYYUT CIEIYIOLIUE
IIPEAMETHBIE PE3YIBTATHI:

Yucnaa v BBIYMCJICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIIBHBIE U UPPALMOHANIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE UM IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHuss CTENEHEM C LENbIMHA MOKA3aTelsIMA U KOPHEW,
BBIUHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJApaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOJAILIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAILHBIE YPABHECHHSI.

Pemare cuctembl AByX JIMHEMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBbIE 3alayu  anreOpamyecKUM CHOCOOOM C  MOMOUIBIO
COCTABJICHUS YPABHEHUS WM CUCTEMBI IByX YPABHEHUH C JIBYMS IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
peleHre HEpaBEHCTB Ha YMCJIOBOM IPSAMOM, 3alMCHIBATh PEIICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPABEHCTB HA YUCIIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a/]1a4.

DyHKIMHA

Pacno3naBate (yHKIIMM W3y4eHHBIX BHUAOB. I[loKa3pIBaTh CXEeMaTUYECKU

pacnojoXeHne Ha KOOPAMHATHOM IMIOCKOCTH rpaguKkoB QPyHKIMNA BUaa: y = kx, y
=kx+b y=4kix, y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U HM300pa)kaTh CXEMATHUYECKU TPAPUKU KBaJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBAaIpaTUUHBIX (PYHKIUHI 10 UX rpaduxam.

PacniozHaBath kBajpaTHUHYH (QYHKLHIO MO (popMmysie, IPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCAECA0BATEILHOCTH H IPOTPEeCCHH

PacnozHaBaTh apu(MeTHyecKyr0 U TE€OMETPUUYECKYI0 IIPOTPECCHM IpH
Pa3HbIX CIIOCO0AX 3a7aHMsl.

BbINONMHATE  BBIYMCIEHUS C€  HCIOJIB30BAaHMEM (QOpMYyJT N-ro 4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecChii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemath 3amauun, cBsi3aHHBIE C YMCIOBBIMHM TMOCJIEAOBATEIHBHOCTSIMH, B TOM
YUCIe 33/1a4M U3 PEATbHON KU3HU (C UCIIOJIh30BAHUEM KaIbKYJIATOPa, MU(PPOBHIX
TEXHOJIOTHU).
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.
Tensaxosckoro C.A., Akunoneproe o6mectBo «M3narenbctBo «IIpocsemenne
* Maremartuka. Anrebpa: 8-i kiacc: 6a30BbIi YpOBEHB: yueOHUK, 8§ Kacc/
MakapsiueB FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkumonepHoe ooiectBo «M3natenbctBo «IIpocBemienue»
* Maremaruka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: YUeOHUK, 9 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.

Tensaxosckoro C.A., Akunoneproe oo6mectBo «M3narensctBo «IIpocsemenne

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
UHTEPHET

https://m.edsoo.ru






