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MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sIBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00mIero oOpa3oBaHHUs OHA
obecrieunBaeT U3y4eHHUE IPYTrUX JUCIUILINH, KaK €CTeCTBEHHO-HAYYHOT'O, TAK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JJisl POAODKeHUsT 00pa30BaHUS U B MOBCEAHEBHOW JKU3HHU.
PazButne y oOydaroImuXxcsi HAy4YHBIX MPEACTABIEHUH O TMPOUCXOXKACHUM U CYIHOCTHU
anreOpandyecknx aOCTpakuid, crnocode OTPaKeHUS MaTeMaTH4eCKOH HAayKOH SIBICHUH U
MPOLIECCOB B MNPUPOAE U OOINECTBE, PONH MAaTEeMAaTUYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PECHHSI U KAYECTB
MBILUTCHUsI, HEOOXOMUMBIX ISl alanTallid B COBPEMEHHOM IHU(ppoBOoM olrecte. UsydyeHue
anredpbl o0ecrieunBaeT pa3BUTHE YMEHUs HAOIOIATh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUIEHUS, CIMOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUSI U BBIBOJBI, (popMysiupoBaTh yTBepxkaeHUs. OcBOeHHE Kypca anredpbl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarOIIUXCsA: OHU HCMOJB3YIOT JAEAYKTUBHBIE U
WHAYKTUBHBIE PACCYKIEHUs, O00OOIIeHHe W KOHKpeTH3alWio, abCTparupoBaHUE U aHAJIOTHIO.
OOyuenne anreOpe mpenmojaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSITENILHOW NEATEIbHOCTH
o0y4arImuxcs, TMOITOMY CaMOCTOSITEJIbHOE peIleHHe 3a7ad  SIBIICTCS  peanuzauueit
JesITeIbHOCTHOTO MPUHINIA O0yUeHUsI.

B crpykrype mnporpammbl yueOHOTO Kypca «Anrebpa» misi OCHOBHOrO 0OIIero
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT CONEpKaTeIbHO-METomuveckue juHuu. «Hucma u
BBIUHCIICHUsT», «AJreOpandeckue BbIpakeHHs», «YpaBHEHUS M HEPABEHCTBA», «DyHKIUMY.
Kaknmast u3 3TUX comepikaTeIbHO-METOMUYECKUX JIMHUM PAa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
U3yYeHUs Kypca, B3aUMOJIEHCTBYS C IPYTUMH €ro JIHHUAMH. B xone u3yuenus: yaeOHOTO Kypca
00yHarOMUMCsT TPUXOIUTCS JIOTHYECKH PACCYKIaTh, HCIIONb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3U ¢ 3TUM B mporpamMmy y4eOHOTo Kypca «Anredpay BKIFOYSHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTABJICHHbIE BO BCEX OCHOBHBIX pa3/eliax MaTeMaTU4ecKoro oOpa3oBaHUsS U
CHOCOOCTBYIOIIME OBJIAICHUIO OOYYAIOIIMMUCS OCHOB YHHUBEPCAJIBHOIO MAaTEMaTHYECKOTO
si3bika. Comep KaTeNIbHON U CTPYKTYPHOU OCOOEHHOCTBIO yueOHOTro Kypca «Anredpay sBIseTCs
€ro MHTerPUPOBAHHBIN XapaKTep.

Conepxxanne nuanu «Yucna W BBUHUCICHUS» CIYXKUT OCHOBOH JUIsl AaibHEHIIETrO
U3YYEHUST MATEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO MBIIIJICHHS,
(hOPMUPOBAHHUIO YMEHHUSI MOJIb30BATHCS AJITOPUTMAMH, & TAKKe MPHOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOAMMBIX Ui TIOBCEAHEBHOW >KM3HU. Pa3BUTHE TOHSATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 001mero oOpa3oBaHUs CBSI3aHO C PALMOHANBHBIMU M HUPPALUOHAIBHBIMUA YHCIIAMHU,
(dbopMUpPOBaHHEM TIPEACTABICHUH O NEHCTBUTEIHLHOM 4YHCIIE. 3aBepPIICHHEe OCBOSHHSI YUCIOBOM
JUHUH OTHECEHO K cpeaHeMy odrnemMy oOpa3oBaHUIO.

Conmepxxanne nByX anreOpandeckux JUHUN — «AnreOpanueckre BBIPAKEHUS» U
«YpaBHEHUST W  HepaBeHCTBa»  crnocobcTByeT  GopmupoBaHud y  00ydHarOImUXCs
MAaTeMaTUYECKOrO armmapara, HeOOXOIUMOTO [JIsi PEelIeHHs] 3aJad MAaTeMAaTUKH, CMEXKHBIX
MPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOrO 0011ero odpa3oBaHus
y4eOHBI ~ MaTepuan TPYOIOUPYETCS  BOKPYT  pPalMOHANBHBIX  BbIpakeHuil.  Anrebpa
JEMOHCTPHUPYET 3HAUYEHUE MAaTEMATHUKH KaK sI3bIKa JUJISl TIOCTPOCHUS MAaTEMATHUECKUX MOJENEH,
OMHCaHUsI TIPOLIECCOB W SIBJICHUH peajibHOro mupa. B 3amaun oOydenus anredpe BXOAST Takke
JaJbHENIee Pa3BUTHE AJTOPUTMHUYECKOTO MBIILJIEHUS, HEOOXOMUMOro, B YACTHOCTH, st
OCBOEHUSl Kypca WH(POPMATHUKHU, W OBJAJEHHE HABBIKAMH JEIyKTUBHBIX pPACCyKISHUH.



[IpeoOpazoaHue CHMBOJBHBIX (HOPM CIIOCOOCTBYET PA3BUTHIO BOOOpaskeHUs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne  (PyHKIMOHATBHO-TPAQUUECKOW  JIMHUM  HALEJIEHO Ha  IOJyuYeHHUe
00y4aromuMucs 3HaHUH 0 PYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYeCKOW MOIENH ISl OIHCAHHUS
U HCCIIEIOBaHMs Pa3HOOOPA3HBIX NMPOLECCOB U SIBIEHUI B mpupone u odmectse. M3ydeHue
Marepruaija CrocoOCTBYET pPa3BUTHIO Yy OOYYArOIIMXCSl YMEHHs HCIIONb30BAaTh pa3IMYHbIE
BBIPA3UTEIbHBIE CPENCTBA SI3bIKA MATEMATHKH — CJIOBECHBIE, CHUMBOJIMYECKUE, rpaduveckue,
BHOCHUT BKJIaZ B (pOPMHUPOBAHUE MPEIACTABICHHUN O PO MAaTEMAaTHKH B PA3BUTHH LIUBUIM3ALUN
U KYJIBTYPBL

CornacHo yueOHOMYy TulaHy B 7-9 Kjaccax wu3y4aercs y4eOHbIH Kypc «AnreOpay,
KOTOPBII BKIIFOYAET CIENYIOIIHE OCHOBHBIE pa3fenibl comepikaHus: «Hucna W BBIMUCICHHS,
«Anrebpanyeckre BEIpAKEHUs», « Y paBHEHHS U HEPABEHCTBAY, K PYHKIUNY.

Ha usyuenne yuebHoro kypca «Anredpa» orsonurcst 306 gacos: B 7 knacce — 102 gaca (3
yaca B Heneno), B 8 kjacce — 102 gaca (3 daca B Henmeno), B 9 kimacce — 102 gaca (3 4daca B
HEJNIEITIO).



COAEP/KAHUE OBYYEHUA
7 KJIIACC

Yucaa u BbIYHCICHUSA

JpoOu OOBIKHOBEHHBIE M IECATHYHBIE, MEPEXOA OT OmHOH (opmbl 3amucu apodel K
apyroii. IloHsTHe panoHaibHOrO YUCA, 3alIUCh, CPABHEHUE, YIOPAAOYMBAaHUE PALMOHAIBHBIX
yrcen. ApupmMeTnyueckue NeHCTBUA ¢ pallMOHANIBHBIMH YHCIaMu. PemneHune 3amad U3 peaabHON
NPAaKTUKU Ha 9aCTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeNieM: OMpeeNeHue, npeodpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTIPENENeHHs, 3aiCh OONBIINX Ynces. [IponeHTsl, 3anich MPOIEHTOB B BHAE ApoOU U
apoOu B BHIE MPOLEHTOB. TpU OCHOBHBIC 33a7a4d HA MPOLICHTHI, PELICHHE 3a7a4d U3 pealbHOU
MPAaKTUKU.

IIpuMeHeHne MPU3HAKOB ASTUMOCTH, Pa3JIOKEHHE HA MHOKUTENIN HATyPaJIbHbIX YUCEIL.

PeasnbHbIe 3aBHCHMOCTH, B TOM YHCJIE TIpsiMasi 1 0OpaTHas MPOIOPLIUOHAIBHOCTH.

Aunredpanyeckne BbIPAKEHHs

IlepemenHBbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C NMEpeMEHHOH. [lomycTumble 3Ha4YeHUs
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXAY BeIWYMHAMH B BHIE (OPMYJIBL
Beruucnenus no gpopmynam. IIpeobpazoBarne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHBIC
BBIPAKEHHS, TIpaBuiia NpeoOpa3oBaHusl CYMM M NMPOU3BENEHHH, MMPaBHJIA PACKPBITHS CKOOOK U
NPUBEACHHUS TOAOOHBIX CIAraeMblIX.

CBOIJiCTBa CTENEHHU C HATypaJIbHBIM [TOKA3aTENIEM.

Opnnounenbl 1 MHorowieHsl. CteneHb MHorouseHa. CroskeHue, BbIUUTAHUE, YMHOXKEHUE
MHOTroujieHoB. PopMysbl COKpaIlEHHOTO YMHOXEHHs: KBaApaT CyMMbl M KBaJapaT pPa3HOCTH.
®opmyJia pa3HOCTH KBaAPaTOB. Pa3iokeHne MHOTOUWIEHOB HA MHOKHUTEIIH.

YpaBHeHHUSI H HEPABEHCTBA

YpaBHEHHE, KOPEHb YpPaBHEHUS, NpaBUiIa NMPeoOpa3OBaHMs YPaBHEHUs, PABHOCHIBHOCTD
YPaBHEHHUH.

JIuHeliHOe ypaBHEHHE C ONHOW MEPEMEHHOH, YHUCIO KOPHEHW JIMHEHHOIO YpaBHEHWUS,
pelieHue JUHEHHBbIX ypaBHeHHIl. CocTaBjieHME ypaBHEHUN MO YCIOBHIO 3adaud. PemeHue
TEKCTOBBIX 33/1a4 C MOMOLIBI YPABHEHUH.

JluneliHoe ypaBHEHHE C IByMs NepeMeHHBIMH U ero rpaduk. Cucrema IByX JTHHEHHBIX
YpaBHEHHI C NByMsl MEPEMEHHBIMHU. PelieHne CHCTEM YpaBHEHUN CIIOCOOOM TMOACTaHOBKH.
IIpumeps! perieHys TEKCTOBBIX 3a/1a4 C TOMOLIbIO CUCTEM YPaBHEHUN.

DyHKUNH

Koopaunata Touku Ha npsmon. Uucnosble NpomexyTku. PaccrosHue Mexny AByMs
TOYKaMU KOOPAMHATHON MPSIMOM.

[IpsimoyrompHasi cuctema koopauHat, ocu Ox m (Oy. Abcuucca W opauHATa TOYKH Ha
KOOpAMHATHOH miockocth. Ilpumepsr rpadukos, 3amanabX (opmyiamu. UreHue rpadukoB
peanpHbIX 3aBucuMocted. Ilomsatue ¢ynkumu. I'paduk ¢ysxoum. CsolicTBa (QYHKIMA.
Jlunetinast pynkuus, e€¢ rpaduk. I'padux ¢pynkumu y = [x|. ['padudeckoe perneHne TMHEHHBIX
YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KIIACC

Yucia 1 BoIYUCIEHUS



KBagpaTHbli KOopeHb M3 uucna. oHATUEe 06 uppauvoHanbHOM uyucne. [ecATUYHble
NPUBMKEHNA MpPaLMOHabHbIX Yncen. CBOMCTBa apuiIMETUYECKUX KBaLPATHbLIX KOPHEN U UX
NpYMeHeHNe K MpeobpasoBaHUI0 YMC/IOBbIX BbIPKEHUA W BbIYMUCIEHUAM. [elCTBUTE/bHbIE
ymcna.

CTeneHb C Le/bIM NokasaTenemM 1 eé ceolictea. CTaHAapTHas 3anmchb Yncha.

Aunrebpanyeckue BbipakeHUSANTrebpanyeckne BblpakeH s

KBapaTHbIV TPEXUNEH, Pa3NoXeHWe KBaapaTHOro TPEXYIEHa Ha MHOXUTENN.

Anrebpanyeckas [apobb. OCHOBHOE CBOMCTBO anredpavyeckoin apobu. CnoxeHue,
BblUMTaHMe, YMHOXeHWe, AeneHue anrebpanyecknx Apobeit. PaunoHanbHbIE BbIPXKEHUS U UX
npeobpa3oBaHue.

YpaBHEHNSA 1 HepaBeHCTBAY PpaBHEHNSA U HepaBeHCTBa

KBagpaTHOe ypaBHeHVE, (DOpMy/ia KOpHel KBagpaTHOro ypaBHeHWs. Teopema Buera.
PelleHMe YypaBHEHWUIA, CBOAALUMXCA K JIMHEMHbIM W KBagpaTHbIM. [lpocTeiwme Apo6HO-
pauyoHa/ibHble YPaBHEHNS.

pathnyeckas MHTeprpeTaumst ypaBHeHWUn C ABYMSA MEPEMEHHbIMUA U CUCTEM JIMHENHbIX
YPaBHEHNI C ABYMA MepeMeHHbIMW. [puMepbl PelleHns CUCTEM HEeNIMHEMHbIX YpPaBHEHWUI C
[BYMS MepeMEHHbIMM.

PelLieHMe TEKCTOBbLIX 3a4ay anirebpanyeckmM criocobom.

UncnoBble HepaBeHCTBA W WX CBOWCTBA. HepaBeHCTBO C O4HOW  MepeMeHHOIA.
PaBHOCW/IbHOCTb HepaBeHCTB. JIMHEelHble HepaBeHCTBA C OAHOW nepemeHHoW. CucTeMsbl
NNHEHbIX HEPABEHCTB C OAHOW MNEPeMEHHOM.

OYHKUMNDPYHKLUNN

MoHsATHE (yHKUMKU. O6MacTb onpeaeneHns U MHOXECTBO 3HavyeHW PyHKumK. Crnoco6sbl
3afaHnsA PYHKLWIA.

Mpatmk yHKUMKW. YTeHne CBOWCTB (DYHKUMM MO e€ rpadmky. [puvmMepbl rpadmrkos
(hYHKLMIA, OTpaXKatoLmMX peasbHble MPOLECChI.

PyHKUMKM, OnuCbIBatOLME MPSMYHO M 06paTHYKO MPOMOPLMOHabHbIE 3aBUCUMOCTU, UX
rpadmkn. ®yHkumuny y y —' pauyeckoe peLleHne YPaBHEHNI 11 CUCTEM
YPaBHEHMWIA.

9 KJIACC

Uucna v BblunceHUs

PaunoHanbHble Yncna, MppaumoHasbHble YMCna, KOHEYHble U GECKOHEYHbIE AeCATUYHbIE
Apo6u. MHOXeCTBO [eNCTBUTENIbHBIX YuCeN, [AeACTBUTENbHblE 4MCa Kak OeCKOHeuHble
JecATWYHble  gpobu. B3aMMHO  OfHO3HAYHOEe  COOTBETCTBME  MEXJYy  MHOXECTBOM
[eNCTBUTENbHBIX YMCENT U KOOPAWUHATHOW NPAMOIA.

CpaBHeHWe [eiCTBUTENbHbIX 4uCen, apuiMeTUyecKne [elCTBUS C LeCTBUTENbHbIMY
ymcnamu.

Pa3mepbl OOBLEKTOB OKPYXKAKOLLEro Mupa, AUTENIbHOCTb MPOLECCOB B OKPYXKaKoLLEM
mupe.

MpuOAMXEHHOE 3HaYeHWe BeIMYMHBI, TOYHOCTb NPUGAVMXKEHUA. OKpYrieHue uJmcen.
MpyKnaKa 1 oLeHKa pe3yibTaToB BbIYUC/EHWIA.

YpaBHEHUA 1 HepaBeHCTBa

NnHeiiHOe ypaBHeHWe. PelleHne ypaBHEHWI, CBOAALLMXCS K JIMHENHBIM.



KBagpaTHoe ypaBHeHWe. PelleHMe  ypaBHEHWI, CBOAALMXCA K  KBagpaTHbIM.
BukBagpaTHOe ypaBHeHWe. TpuMepbl peLleHns YpaBHEHWA TPeTbeld U YeTBEPTOW CTeneHen
pasnoXKeHNeM Ha MHOXXUTENN.

PelweHne  ApO6HO-pauMOHaNbHBIX — ypaBHEHWA.  PelleHMe  TEKCTOBbIX  3afay
asirebpanyeckMm MeToLOM.

YpaBHeHVE C [BYMSI MEPeMeHHbIMW U ero rpafmk. PelleHne cuctem [BYX JIMHENHbIX
YPaBHEHUI C [ABYMSA MepeMeHHbIMW. PelleHne CUCTEM [ABYX YpaBHEHWIA, O4HO M3 KOTOPbIX
NVHeliHOe, a Apyroe - BTOPOW cTeneHu. [padmyeckas vHTepnpeTaums CUCTEMbl YPaBHEHWI C
[BYMS MepeMEHHbIMM.

PelLLieHMe TEKCTOBbIX 3a4a4 anirebpanyeckm crocobom.

YuncnoBble HepaBeHCTBA N MX CBOMCTBA.

PelleHMe /IMHENHbIX HEpaBeHCTB C OAHOM MepeMeHHOW. PelleHWe CUCTEM JIMHEMHbIX
HepaBeHCTB C OfHOM nepemMeHHOW. KBafpaTHble HepaBeHCTBa. [padmueckas MHTepnpeTayus
HepaBeHCTB U CUCTEM HEPaBEHCTB C ABYMS MepeMEHHbIMM.

PYHKUMNDYHKLMN

KBagpatnuHas ¢yHKuus, eé rpaduk u cBoicTBa. [lapabona, KoopAuHaTbl BEPLLMHBI
napabosbl, 0Cb CUMMETPUN Napabosbl.

padmkm pyHkumin: y = kx, y =kx +b, y = k/x, y =x3,y = VX, y = | , 1 UX CBOICTBa.

Yuncnosble nocnefoBaTeNbHOCTUHNCIOBLIE MOC/1EA0BATENILHOCTU M MPOrpeccun

MMoHATUE YMCNOBOI NOCNefoBaTeNbHOCTU. 3afaHue MocnefoBaTe/lbHOCTU PEKYPPEHTHOM
hopmynoii u opmynoii 'HOunena.

ApuhmeTnyeckas M reomeTpuyeckas  nporpeccun.  ®opmynibl N-r0 YeHa
apNHMETNYECKOI 1 TEOMETPUYECKON NpOrpeccuii, cymMmmbl nepsbix [uneHos.

306pakeHne 4neHOB apuUMETUYECKON W TeOMeTPUYECKOW MNPOrpeccuii ToYKamu Ha
KOOPAMHATHON MI0CKOCTU. JIMHENHBIA 1 3KCNOHEeHUUaNbHbIA POCT. CNoXHble NMPOLEHTLI.



INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA TIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

JIN4HOCTHBIE pe3yJbTATBI OCBOCHHS NPOrpaMMbl ydeOHOro Kkypca «Anredpa»
XapaKTePU3YIOTCA:

1) naTpuoTHYeCKOE BOCTIUTAHUE:

NPOSIBJICHUEM HHTepeca K TMPOLUIOMY M HACTOSIIEMYy POCCUHCKOW MaTeMaTHKH,
LIEHHOCTHbIM OTHOLIEHHWEM K JOCTHKEHMSIM POCCHMCKUX MATEMaTHUKOB U POCCUHCKON
MaTEMaTHYECKON MIKOJIbI, K UCTIOJIb30BAHUIO 3THUX JOCTI)KEHUH B IPYTUX HAyKaX W MPUKIIAIHBIX
cepax;

2) rpaaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakgaHWHA W peau3alil ero Ipas,
NPEACTaBICHHEM O MaTeMAaTUYeCKUX OCHOBaX (PYHKLUHMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SBJICHHH, TMPOLIEAYP TPakHaHCKOro obmecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIIEHUIO STHYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JOCTHKECHUH
HAyKH, OCO3HAHHEM BaYKHOCTH MOPAJIbHO-3TUYECKHUX NMPUHLIUIOB B AEATEIBHOCTH YIEHOTO,

3) TpyAOBOe BOCIHTAHHE:

YCTAaHOBKOW Ha AKTUBHOE Y4YacTHE B PEIIEHHH IMPAKTHUYECKUX 3a7ad MaTeMaTHYeCKOU
HAIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTeMaTHYECKOTrO 0Opa30BaHUs Ha MPOTSKEHUH BCEH
JKU3HH IJIS1 YCTIEUTHOH MPo(eCCHOHAIBHOW AEATENbHOCTH B PAa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHANBHUAYAJbHOH TPAGKTOpPUM OOpa3OBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4yecKoe BOCIIHTAHHE:

CHOCOOHOCTBEO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MATeMaTHYECKUX
OOBEKTOB, 3a/1a4, PELICHUH, pacCy KISHHH, YMEHHIO BHIETh MAaTEMATHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HeHHOCTH HAYYHOI0 MO3HAHMA:

OpHUEHTALleld B JEeSTeNbHOCTH Ha COBPEMEHHYIO CHCTEMy HAY4HBIX MPENCTaBIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUs 4YeJOBEKa, MPHPOAbl M 0OIIecTBa, NOHUMAaHHUEM
MaTeMaTHYECKOW HayKH Kak c(epbl 4eIOBEYECKOH MAEATENbHOCTH, 3TANOB €€ pPa3BUTHA U
3HAYUMOCTH JIJIsl PA3BUTHUS LIUBIIIN3ALUH, OBJIAJEHIEM SI3bIKOM MaTEMAaTHKH 1 MaTeMaTHYECKON
KyJbTYpOH Kak CpEeOCTBOM TIIO3HAHUS MHUpA, OBJAACHHEM MPOCTEHIINMH HaBBIKAMHU
HCCIIEIOBATEIBCKON IeATENbHOCTHY,

6) ¢usuueckoe BocnuTaHue, GopMHpPOBaHHEe  KYJbBTYPbl 3A0POBbS U
3MOLHOHAJIBHOIO 0J1ArONOJTyYHA:

TOTOBHOCTBIO TMPHMEHSATh MAaTE€MAaTHYECKHE 3HAHHMA B HMHTEPECax CBOErO 30pPOBBS,
BEJICHUS 340pPOBOro obpasza JKU3HM (3A0POBOE NMUTAHUE, COANAHCHPOBAHHBIN PEKUM 3aHITHH U
OTABIXA, peryyisipHas (HU3MUecKas: aKTUBHOCTB), CHOPMHUPOBAHHOCTBIO HaBbIKa pe(IIeKCHH,
NPU3HAHHEM CBOETO NpaBa Ha OIIMOKY M TAKOTO JKe MpaBa JPYroro 4eIoBeKa,

7) 3K0JIOTHYECKOe BOCTIHTAHUE:

OpHEHTallell Ha MPUMEHEHHE MAaTEeMAaTUYeCKHX 3HAHUN U PeLIeHHs 3a/1a4 B O0JacTH
COXPAHHOCTH OKPYJKaroIeH Cperpl, IUIAHUPOBAHMSA IIOCTYIIKOB M OLEHKH KX BO3MOXKHBIX
MOCJIEACTBUN AJISI OKPY’KAaroOIeH Cpenbl, OCO3HAHHEM TIJIO0AJbHOTO XapakTepa KOJIOTHYECKHX
pobJieM U MyTel uX peleHus,



8) ananTauus K M3MEHSAIOIMNMCS YCJIOBUSM COLHAJBHONH H NPUPOIHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEONPEACNEHHOCTH, MOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO NeSTebHOCTb, B TOM YHCIE YMEHHE YUYUTBCS y IPYTHX
Jroziel, mpruodpeTaTh B COBMECTHON AEATEIBHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIINU U3
OTIbITA APYTHX;

HEOOXOIUMOCTBIO B (POPMHPOBAHUHN HOBBIX 3HAHWUMN, B TOM 4HUCIE POPMYIHPOBATh HUICH,
MOHATHSL, THIOTE3bl 00 OOBEKTaxX M SBJICHUSX, B TOM UYHCJIE paHE€ HEM3BECTHBIX, OCO3HABATH
neuunTel COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUIAHNPOBATh CBOE PAa3BHUTHE,

CIIOCOOHOCTBEO  OCO3HABAThb  CTPECCOBYHD CHTYalMIO, BOCIPUHHMATH CTPECCOBYIO
CHUTyallUI0 KaK BBI30OB, TPeOYIOIUIl KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble PEIIEHHUs U
necTBus, GOPMYJIUPOBATh U OLIEHUBATh PUCKH U TOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

I[lo3naBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

ba3oBble JornyecKkue 1eHCTBHSA:

® BBUIBJITh M XapPAKTEPHU30BAThb CYIIECTBEHHBIE NMPHU3HAKH MATEMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHHH MEXIy IMOHATUSAMH, (HOPMYJIHPOBATH OMpPEIENEHUs] MOHSITUH,
yCTaHAaBJIMBATh CYLIECTBEHHBIH NMPU3HAK KiIacCH(pHUKaMy, OCHOBaHMS AJisi 0000ImeHus
U CPaBHEHUS, KPUTEPUH MPOBOAUMOTO aHAJN3A,

® BOCHIPUHHUMATB, (HOPMyIHPOBaTE U MPEOOPA3OBLIBATH CYKICHHS: yTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €AUHIUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE,

® BBIIBJSITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (aKTax,
JAHHBIX, HAONIONEHMSIX W YTBEPXKACHUSX, MpEIsaraTb KPUTEPHH JUISl BBIIBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUL,

e JenaTh BBIBOABI C MCIOJIb30BAHHMEM 3aKOHOB JIOTHKH, ACOYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIIOYEHUH 110 aHAJIOTHH,

e pa3dupaTh JOKA3aTENbCTBA MATEMATHYECKUX yTBEPXKAEHHHA (TWpsiMble H  OT
MPOTHUBHOTO), NPOBOOUTH  CAMOCTOATEIBHO  HECJOXHBIE  JJOKa3aTeIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTPAMBATH APTyMEHTALMIO, TMPHBOAWTH MPHUMEPHI H
KOHTPIIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE PACCY KICHHS,

e BoIOMpaTh croco0 pemeHus y4eOHOH 3amadyn (CpaBHHUBATh HECKOJIBKO BApHUAHTOB
pewenus, BbIONpaTh HanboIee MOAXOMALINA ¢ YIETOM CaMOCTOATEIBHO BBIAECIECHHBIX
KPUTEPHEB).

Ba3oBbie nccsienoBaTeIbCKue AeHCTBHSA:

® CINOJB30BAaTh  BOINPOCHl  KAaK  HMCCJIEAOBATENbCKUN  HMHCTPYMEHT  IMO3HAHMA,
bopmynmupoBaTh BOIPOCHI, bukcupyromme MIPOTUBOpEUHE, npobnemy,
CaMOCTOSITENIbHO YCTaHABJIMBaTh MCKOMOE M HaHHOE, (OpMUpPOBaTh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HULIUIO, MHEHHE,

® T[POBOIUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT,
HeOONbIIOE HCCIIEIOBAHUE 110 YCTAaHOBJEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
o0bekTa, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOI,

® caMmoCTOosATeIbHO (OpMyNIHpPOBaTh OOOOIIEHMss W BBIBOOBI 1O  pPe3yJbTaTam
NPOBENEHHOrO HAOMIOACHNS, UCCIIENOBAHMS, OLIEHUBATh JOCTOBEPHOCTH MONIYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB M OOOOIIECHHIA,



MPOrHO3UPOBATE BO3MOKHOEC PAa3BUTUE MTPOLECCA, a TAKIKE BBIABUTATH NPEANOIOKCHUA
O €I'0 pa3BUTHUU B HOBBIX YCJIOBUSAX.

Pa6ora ¢ unpopmanmeii:

BBISBJISITH HEJOCTATOYHOCTh M M3OBITOYHOCTh MH(POPMALNH, NAHHBIX, HEOOXOIUMBIX
IUIS1 PELIeHNUs 3a/1a4H,

BBIOMpATh, AHATU3UPOBATh, CHCTEMATU3UPOBAThb W WHTEPIPETHPOBATH HH(OPMALHIO
Pa3IMYHBIX BUAOB U (POPM NPEACTABICHNUS,

BBIOMpaTH (POpMy NpeAcCTaBIeHHs HHPOPMALINH U WILTFOCTPUPOBATH PEIlaeMble 3a1a4H
CXE€MaMH, AUarpaMMaMu, HHOH rpadukoil u uX KOMOWHALMSIMY,

OLIEHUBATh HAAEKHOCTh MHOOPMALIUH 110 KPUTEPHUSM, MPEIJIOKEHHBIM YUUTENIEM TN
copMyTUPOBAHHBIM CAMOCTOSITEITLHO.

KoMmyHukaTHBHbBIE YHHBepcaIbHbIe YueOHble el cTBUS:

BOCIIPHHUMATh U (POPMYJIHPOBATEH CY>KACHHUS B COOTBETCTBHH C YCJIOBHSIMH U IEISIMH
OOIIeHus1, SICHO, TOYHO, TPaMOTHO BBIPAKAThb CBOIO TOYKY 3pPEHHS] B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS 110 XO/y PELICHUs 3a1aui, KOMMEHTHPOBATh
NOJIYYE€HHBIN PE3yJIbTAaT,

B X07ie 0OCY KIEHHs 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK1aeMOH TeMbI, POOIEMBI,
pemaeMoil  3amauM, BBICKA3bIBATh HJEH, HAIEJICHHBIE HA [IOUCK pELICHMS,
COIOCTAaBJIATh CBOMU CYXIEHHS C CYKACHUSMH JPYIHX YYaCTHUKOB JHAJIOTA,
OOHapy>KUBaTh Pa3Myune U CXOICTBO MO3ULIUHA, B KOPPEKTHOH popme GpopMynHupoBaTh
pasHoryacHsi, CBOU BO3PAKECHUS,

NPEACTABISITh PE3YJIbTATHI PEIIEHHS 3aa4H, SKCIIEPUMEHTA, MCCIECAOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (HOpPMAT BBICTYIUICHHSI C YYETOM 3a/1ad MPE3CHTALHH U
0CcOOEHHOCTEH ayJUTOPHUH;

MOHUMATh M HCIOJB30BATh MPEHMYINECTBA KOMAHAHON W MHIWBUAYAIBHOW PadOTHI
IPU PELICHNH YIeOHBIX MATEMAaTHUECKUX 3a/1ad,;

NPUHUMATD LI€Jb COBMECTHOH AEATENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThl, pacmpenensTb BUABI pPadOT, OOroBapHBATLCSA, OOCYXKAATh TpOLECC U
pe3yabTaT paboThl, 0000MaTh MHEHHS] HECKOJIBKUX JIFOJEH,

y4acTBOBAaTb B TPYMMOBBIX ¢opmax padorel (0OCykAeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI M IPYTHE), BBIIOJHATH CBOI 4YacTh PaOOThl U KOOPAMHUPOBATH
CBOU JICWCTBUS C APYTUMH WIEHAMH KOMaH/Ibl, OLIGHUBATh KaYECTBO CBOETO BKJIA/Ia B
00N MPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUSI.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHA
Camoopranuzauus:

CaMOCTOSITENTPHO COCTAaBJIATh IUIAH, AJITOPUTM pELIeHHs 3afadd (WIM ero 4acTh),
BBIOMpATh CHOCOO pemeHHst ¢ Yy4€TOM MMEIOLINXCS PEeCypCcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh MU KOPPEKTHPOBATh BAPHAHTBHI PELIEHHH C YYETOM
HOBOH HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

BJIaleTh CriocobamMu CaMOMpPOBEPKH, CAMOKOHTPOJISI TIPOLIECCa W Pe3yNIbTaTa PEeeHHs
MaTeMaTH4YeCKOHN 3a/1a4u,
MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTHb IPU PELUIEHUM 33a1a4H, BHOCUTb
KOPPEKTUBBI B AESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAHIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEN;



® OLIEHUBATb COOTBETCTBHUE PE3yJbTaTa AEATEIbHOCTU MOCTABJICHHON LIENIHU U YCIOBUSIM,
OOBSICHATD TPUYHMHBI JOCTHKEHUS WIM HEAOCTIDKEHHs LENH, HAaXOAWTh OIIHOKY,
JaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuwss B 7 KJjacce OOYYArOUIUICS TONYYUT CIEAYIOIIHE MPEeIMeTHbIE
pe3yJIbTaThl:

Yncia 1 BbIYHCICHUA

BeInonHATh, coueTass yCTHbIE M NMUCBMEHHBIC NMPHUEMBI, apUPMeTHYecKue NeHCTBUSA C
palMOHANIbHBIMU YHCJIAMH.

HaxonnTh 3Hau€HUs] YUCIOBBIX BBIPAKEHHUH, NPUMEHSTH Pa3HOOOpPAas3HbIE CHOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYeHWH MAPOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
IeCATUYHbIE APOOH.

ITepexoautb OT OnHOM (POPMBI 3amUCH Yucen K Apyrod (mpeoOpa3oBbIBATH NECITHUHYIO
apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B MAECATHYHYIO, B YAaCTHOCTU B OECKOHEYHYIO
TECATUYHYIO POOB).

CpaBHUBATb U yIOPSAAOYNBATH PaLlUOHAIbHbIE YHCIA.

OxpyrisTh yucna.

BrINONHAT NPUKUAKY U OLIEHKY pe3yjbTaTa BBIUMCIEHMH, OLEHKY 3HAYeHHH YHUCIIOBBIX
BbIpaK€HUH. BBIMOMHATE NeNHCTBUSA CO CTENEHSAMHU C HATypajbHbIMU NOKA3aTENAMU.

IIpuMeHsTh NpU3HAKY JETUMOCTH, Pa3jioKeHNE Ha MHOKUTENIH HATYpaIbHbIX YUCEL.

Pewate mMpakTHKO-OPUEHTUPOBAHHbIE 3aJauM, CBsI3aHHbIE C OTHOLIEHMEM BEJIMYUH,
MPONMOPLIMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMU, HHTEPIPETUPOBATh PE3YJIbTaThl PEIEHUs 3a/1a4
C Y4ETOM OTpaHUYEHUH, CBA3aHHBIX CO CBOHCTBAMHU PacCMaTPHBAEMBIX OOBEKTOB.

AunredpanyecKue BbIPAKEHHs

Hcnonp3oBath anredpanyecKyro TEPMUHOJIOTHIO U CUMBOIIUKY, IPUMEHSTh €€ B Iporecce
OCBOEHHUsI y4eOHOTO MaTepuana.

HaxonuTb 3HaueHus1 OyKBEHHBIX BBIPAXKEHUH NMPH 3aJaHHBIX 3HAYCHUSIX MEPEMEHHBIX.

BemonsaTs nmpeoOpa3oBaHus HE0ro BbIPAKEHUS] B MHOTOWICH MPUBEICHUEM MOAOOHBIX
CJIaraeMbIX, PaCKpPBITHEM CKOOOK.

BrinmonHAT, yMHOXEHHE OJHOYJIEHA Ha MHOTOUYJ€H M MHOIOWIEHAa Ha MHOIOWIEH,
NPUMEHSTH (POPMYJIBI KBaApaTa CyMMbI U KBaapaTa pa3HOCTH.

OcylecTBiIsATh pa3jioKEHHE MHOIOWIEHOB Ha MHOMKUTEIM C MOMOLIbIO BBIHECEHHS 32
CKOOKM OOIIero MHOKHUTENS, TPYNIIMPOBKH CJaraeéMbIX, MPUMEHEHUs1 (OPMyJT COKPAIIEHHOTO
YMHOXEHHSI.

[IpumeHsaTe npeoOpa3oBaHUS MHOTOWIEHOB [UI pEINeHHUs pPa3IMYHBIX 3a7ad U3
MaTeMaTHKH, CMEXHBIX MPEAMETOB, U3 PEabHON MPAKTUKU.

Hcnonp3oBaTh CBOWCTBA CTENEHEH C HATYPAJbHBIMHU MMOKA3aTENSIMHU ISl TPeoOpa3oBaHus
BBIPAKEHU.

YpaBHeHHUS1 H HEPABEHCTBA

Pemats nuHeElHBIE ypaBHEHUS ¢ OOHOW MEPEMEHHOW, MPUMEHss IPaBUiIA MEPEeXoAa OT
UCXOAHOTO YpaBHEHHUs K paBHOCWIbHOMY eMy. lIpoBepsiTh, sABIA€TCS MU YHUCIO KOPHEM
yYpaBHEHUSI.

[IpumeHnsaTh rpaduyeckiie METOABI MPU PEIIEHUH JTMHEHHBIX YPABHEHUH U HX CUCTEM.



[TonGupaTe npuUMeps! ap YUCEN, SIBISFOLINXCS PEIIeHHEM JIMHEHHOTO YPaBHEHUS C IBYMsI
MEPEMEHHBIMU.

Ctpoutb B KOOPIWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHS C JBYMs
NIEPEMEHHBIMH, TIOJIB3YSCh TPa(GKOM, IPUBOIUTH IPUMEPHI PEIIEHHS yPABHEHHS.

Pemate cucremel IByX JIMHEMHBIX yYPaBHEHUH C JByMsl NEPEMEHHBIMHU, B TOM YHUCIE
rpaduuecku.

CocraBiaATh U peliaTh JUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX ypaBHEHMH IO
YCJIOBUIO 3a/1a4d, WHTEPHPETHPOBAaTb B COOTBETCTBUM C KOHTEKCTOM 3a7a4M IOJyYEHHBIN
pe3ynbTar.

DyHKUNH

HN3o0pakaTh Ha KOOPAMHATHOH TMPsIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATAM, Jy4d, OTPE3KH, WHTEpPBAJIbL, 3alHUCHIBATL YHCJIOBBIE MPOMEXYTKH Ha
anrebpanvdeckoM si3bIKe.

OTmeuaTp B KOOPAMHATHOHM MJIOCKOCTH TOYKH IO 33JaHHbIM KOOPAWHATaM, CTPOUTHb
rpaduku muHeHHbIX QyHKUMi. CTpouTh rpaduk GyHKIHU Y = [X].

OnuchiBaTh C MOMOINBIO (YHKUUH WM3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpE€Ms, PacCTOSIHUE, LI€HA, KOJWYECTBO, CTOMMOCTb, MPOU3BOAMUTEIBHOCTb, BPEMs,
00BEM pabOTHL

HaxoauTb 3HaueHue QyHKIIUN 110 3HAYSHUIO €€ apryMeHTa.

ITornmate rpadudecknii criocod MpeACTaBIeHHs] U aHajdn3a WHPOPMALNH, U3BIEKATh U
UHTEPIPETHPOBATh HHYOPMAIUIO 13 TPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOydenwss B 8 kjacce OOy4arOUIUIICS TONYYUT CIEAYIOIIHE MPEIMETHBIC
pe3ynbTaThL:

Yucaa v BbIYHCICHUSA

Hcnonp30BaTe HavanbHbIE NPEACTABICHUS O MHOXKECTBE AEHCTBUTENBHBIX YHUCEN IS
CPaBHEHHMsI, OKPYIJICHHS M BBIYUCICHHH, H300pakaThb NEHCTBUTENbHbIE YHCIA TOYKAMH Ha
KOOPJAMHATHOH MPSIMOM.

[IpumeHsAT TOHATHE apU(METHYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCTIOJIB3Ys PU HEOOXOIUMOCTH KaJIbKYJISITOP, BBIIOJIHATD IPEOOPa3OBaHMsI BBIPAKESHUH,
cozepKalMX KBaAPaTHbIE KOPHU, UCMOJb3Ysl CBOWCTBA KOPHEH.

Ucnonp3oBarh 3anmucu OONBLUIMX M MaJbIX YUCEN C TOMOIIBIO NECSITUYHBIX APOOed U
creneHel yucna 10.

AunredpanyecKue BbIPAKEHHs

[IpyMeHATh TMOHATHE CTENeHM C LeNbIM IIOKa3aTelieM, BBIIOJHATH MpeoOpa3oBaHuUs
BBIPAXKEHHM, COAEPKALINX CTEIEHH C LIEJIbIM MOKa3aTeeM.

BBINONHATE TOXIECTBEHHBbIE NPEOOPa3OBaHMs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
NpaBWJI AEHCTBUI HAZ MHOTOUICHAMH H aIreOpanyecKuMu ApoOsMu.

PacknanpiBaTh KBaApaTHBIN TPEXUWIECH HA MHOXKUTEIIH.

[IpumensaTe mnpeoOpa3oBaHUS BBIPAKEHWUH NI PELISHHWs Pa3UYHBIX 3a7ad U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEabHON MPAKTUKU.

YpaBHeHHUS1 H HEPABEHCTBA

Pemats nuHeNHbIE, KBaJpaTHbIE YPABHEHUS U PALMOHAIBHBIC YPABHEHUs], CBOASAILUECS K
HUM, CUCTEMBI IBYX YPABHEHUI C JBYMs IEPEMEHHBIMU.

IIpoBoauTe NpoCTENIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHEM TIpaUuecKuX TIPENCTaBICHUH (yCTaHABIMBATb, HMEET JIM YpaBHEHHE WU
CHCTEMa yPaBHEHHH PEIIEHHs], €CJIH UMEET, TO CKOJIbKO, H IIpoUee).



[lepexoautb OT CIOBECHOW (OPMYIMPOBKH 3amauu K €& anredpandecKod MOAENTH C
MOMOIIbI0  COCTaBJIEHUS ypPaBHEHMsI WJIM CHUCTEMBbl YpaBHEHM, WHTEPIPETUPOBATHL B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJy4YeHHbIN pe3ybTar.

IIpuMeHsTE CBONCTBA YHCJIOBBIX HEPABEHCTB JUJISl CPABHEHUS, OLIEHKH, PEIlaTh JIMHEHHbIe
HEPaBEHCTBA C OJHOH NEPEeMEHHOM M WX CHCTEMBI, IaBaTh TIpaUUECKYI HIUTFOCTPALIUIO
MHO’K€CTBA peLIeHHI HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH

ITornMaTe ¥ HCIONB30BaTh  (PYHKIHOHANbHBIE TMOHATHUS U S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHEe O003HAUEHUs), ONpenessiThb 3HaueHHe (PYHKUUM 1O 3HAUYEHUIO apryMeHTa,
OTIpeneNATh CBONCTBA PYHKIHMH IO €€ TpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX (PyHKIUI BHAA:

y =k/x, y=x2,y=x3,y = [x|, y = VX, OmHCHIBATH CBONCTBA UHCIIOBOI (BYHKLMN 11O €6
rpaduxy.

K xonmy oOydenuwss B 9 Kjacce OOYYArOUIUICS TONYYUT CIEAYIOIIHE MPEeIMETHBIC
pe3yJIbTaThl:

Yncia v BbIYHCICHUA

CpaBHUBATb U yHIOPSAAOYNBATh paLlOHANIbHbIE U HPPALMOHATIbHBIE YHCIIA.

BemonssaTs apudmerndeckne AEHCTBUS C PAllIOHAIBHBIMU YHCIAMH, COYETast YCTHBIE U
NUCbMEHHBIE TIPUEMBI, BBITIOJTHATD BBIYUCICHHS C UPPALIMOHATBHBIMI YHUCIAMH.

Haxonute 3HaueHUs1 cTeneHel ¢ LeNbIMU MOKa3aTelsIMU U KOpHEeH, BBIUUCIATh 3HaUEHUs
YHCIIOBBIX BBIPAJKEHHI.

OxpyrasiTe NEHCTBUTENBHBIE YHUCHA, BBINOJIHITH NPHUKUAKY PpEe3yJbTaTa BBIYUCICHUH,
OLIEHKY YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHS] H HEPABEHCTBA

Pemarp nuHeliHble W KBaApaTHbIE YPAaBHEHMs, VPAaBHEHHs, CBOISIIUECS K HHM,
npocTeiinne 1poOHO-palMOHAIbHbIE YPABHEHHUS.

Pemarp cuctemsl OByX JHHEHHBIX YPaBHEHUH C IBYMs NEPEMEHHBIMH M CHCTEMBI IBYX
ypaBHEHMUI, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJISIETCS JIMHENHbBIM.

Pemarp TekcTroBele 3amaun anreOpanmdeckKuM CrnocoOOM C TOMOIIBIO COCTaBJICHUS
yPaBHEHUsI UJIM CUCTEMbI IBYX YPABHEHUH C ABYMS NIEPEMEHHBIMH.

IIpoBoauTe MpoCTENIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHEM TIpapuUecKuX TIPENCTaBICHUH (yCTaHABIMBATb, MMEET JIM YpaBHEHHE WU
cHCTEMa yPaBHEHHH PEIIEHMs, €CJIH UMEET, TO CKOJIbKO, H IIpoUee).

Pemary nuHeliHBIE HEPABEHCTBA, KBAAPAaTHbIE HEPABEHCTBA, H300pa’kaTb pELICHHE
HEPaBEHCTB Ha YNCJIOBOMN MPSIMOH, 3aMUCBHIBATh PELIEHUE C TIOMOLIBIO CHMBOJIOB.

Pewate cucteMbl JHMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa’kaTh PEIIEHHE CHCTEMbl HEPABEHCTB HA UYHCJIOBON MPSMOW,
3aIKMChIBATh PELIeHNE C TOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PELIEHUH Pa3IMUYHbIX 3a7a4.

DyHKUNH

PacnosnaBath pyHKUNH H3y4eHHBIX BUIOB. [10Ka3bIBaTh CXEMATHYECKH PACTIONIOKEHUE Ha

KOOPIMHATHOM MIOCKOCTH TpadukoB GyHKIMHA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HaueHHi K03(PDUIINEHTOB, ONMHUCHIBATH CBOMCTBA

byHKUUHA.



Ctpoutp u n3zobpakaTb CXeMaTHYECKH TpadHKH KBAaAPATHUHBIX (YHKIHMHA, OMHCHIBATH
CBOWCTBA KBAIPATUYHBIX (PYHKIMHA MO UX rpaduKam.

PacnosnaBathe  kBazparuuHyro ~(QyHKOMO 1o Qopmyne, TPUBOAUTH  MPHUMEPHI
KBaJPaTHYHBIX (PYHKIUI U3 peaibHOMN JKU3HU, PU3UKH, TEOMETPHHL.

YucioBbIe MOCIEI0BATEILHOCTH H MPOTPECCHH

Pacno3naBath apu()METHUECKYI0 M T€OMETPUIECKYIO MPOrPECCHU MPHU Pa3HBIX CIIOCO0ax
3aaHus.

BBINONTHATL BBIMUCIEHHUA C HCIIONB30BaHHEM (OPMYN N-rO WieHa apu(pMeTHdecKoil u
reOMETPUYECKON MPOrpPeCCHUil, CyYMMBI IEPBBIX N YJICHOB.

H300pakaTh 4I€HBI TOCIENOBATEIBHOCTH TOUKAMH HA KOOPIUHATHOM MIIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YHCJIOBBIMHU IMOCIENOBATEIBHOCTSIMU, B TOM HHCIE 33a4d
U3 PeaNbHOM KHU3HH (C UCTIOIB30BAHUEM KAJIbKYJIATOPA, LN(PPOBBIX TEXHOJIOTHH).



TEMATWNYECKOE NMNJT1AHNPOBAHWE
7 KJTACC

Ne
n/n

HanmeHoBaHWe pasfenos
M TeM MporpaMmmbl

Yncna v BbluMCNEHUA.
PaLyoHabHbIe Ymcna

Anrebpanyeckme
BblpaXXeHWs

YpaBHEHUA N HEPABEHCTBA

KoopanHaTbl 1 rpagmku.
dyHKUMN

KonnyecTtBo yacos

KOHTpO/IbHbIE

Bcero
paboTbl
25 1
27 1
20 1
24 1

lNpakTnyeckue
paboTbl

ONEeKTPOHHbIE

(undbpoBble)
obpasoBaTe/ibHble

pecypchbl

bnbnuoteka LLOK
httDs://m.edsoo.ru/7f415b90
httDs://resh.edu.ru/
https://resh.edu.ru/
https://fiDi.ru/oge/otkrytyy-
bank-zadaniy-oge
bubnunoteka LIOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-
bank-zadaniy-oge
bubnunoteka LIOK
https://rn.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-
bank-zadaniy-oge
bnbnuoteka LLOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/

BocnuTaTenbHble
Lenm

BOCNUTaHMe
KYNbTYpbl
NINYHOCTK;

OTHOLLIEHNME K
mMaTeMaTuKe Kak K
yacTtu
06LLIeHeNI0BEYECKOI

KYNbTYpbl;

MOHUMaHne
3HAUNMOCTM
MaTeMaTuK1 AN
Hay4HO-
TEXHUYECKOr0
nporpecca;
BOCMUTaHME
aKTMBHOCTH,
CaMOCTOSTENBLHOCTH,
OTBETCTBEHHOCTY


https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/

lMoBTOpeHWe 1 0606LLeHVe

OBLUEE KOJTIMYECTBO YACOB
Mo NPOrrPAMME

6
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https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge
bubnunoteka LIOK
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge

BOCMMUTaHMe
rpagmyeckoi
KYNbTYpbl

LUKOMbHMKOB


https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

8 K/TIACC

Ne
n/n

HanmeHoBaHue
pasfenioB N Tem
nporpamMmb|

Yucna 1 BbIYUCIEHUS.
KBagpaTHble KOpHU

Yucna 1 BbIYUCIEHUS.

CreneHb C Lenbim
rokasaresiem

Anrebpanyeckue
BbIPaXKEHNS.
KBazpaTHbIi
TPEéxXuneH

Anrebpanyeckme
BbIpaXKeHUs.
Anrebpanyeckas
[pobb

KonnyecTtBo yacoB

Bcero

KOHTpO/IbHbIE
paboThbl

[NpakTnyeckune
paboThbl

ONEeKTPOHHbIE

(undppoBble)
obpasoBaTe/ibHble

pecypcbl

Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8
httDs://resh.edu.ru/
https://resh.edu.ru/
https://fiDi.ru/oge/otkrytyy-
bank-zadaniy-oge
Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-
bank-zadaniy-oge
Bubnunoteka LIOK
https://rn.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-
bank-zadaniy-oge
Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-

BocnnTtaTtenbHble Lenu

BOCMUTAHWE KyNbTypbl
NINYHOCTMY;

OTHOLLIEHNE K MaTeMaTunKe
KaK K 4yacTu
06LLIEHEI0BEYECKOIA
KyNbTypbl;

-NMOHUMaH1E 3HAUYMMOCTM
MaTeMaTuKn Ans HayyHo-
TEXHUYECKOT0 NPOrpecca;

OpYeHTaL MK Ha
0CO3HaHHbI BbI6OP Cepsbl
NPOMeCCUOHasbHbIX
VHTEPecoB,
NPoecCMoHaNbHOIA


https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

YpaBHeHUs n
HepaBeHCTBa.
KBagpaTHble

ypaBHeHus

YpaBHeHUs u
HepaBeHCTBa.
Cuctembl ypaBHeHWiA

YpaBHeHUs n
HepaBeHCTBa.
HepaBeHcTBa

®yHKUMK. OCHOBHbIE
NoHATUA

bank-zadaniv-oge

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f417af8
httDs://resh.edu.ru/
https://resh.edu.ru/
https://fiDi.ru/oge/otkrvtvv-
bank-zadaniv-oge

Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge
Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge
Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8

[eAaTeNIbHOCTU B
POCCUIACKOM 06LLEeCTBE C
YYETOM NINYHBIX
YKM3HEHHBIX NJIaHOB,
noTpe6HOCTEN CeMbMU,
o6LecTBa

NPUMEHEHUS HayYHbIX
3HaHWIA gns
paLMoHaIbHOro
NpYPOAONO/b30BaHNS,
CHVDKEHNS HEraTUBHOIO
BO3eNCTBUSA
X035IMCTBEHHOM U MHOM
NeATeNbHOCTU Ha
OKpY>KatoLLyto cpeay
no3HaBaTe/bHbIX
WNHTEPECOB B Pa3HbIX
0061aCTAX 3HAHKS,
npeacTaBneHUIA 0
COBPEMEHHOW Hay4HOM
KapTVHe Mupa

MOHMMaHWS 3HaYeHMS
HaYKMN 1 TEXHUKIN B XKU3HU
POCCMIACKOro 06LLEeCTBa,
ryMaHUTapHOM 1
COLMaIbHO3KOHOMMNYECKOM
pasBuTUM Poccum,

HaBbIKOB HabNHOAEHNIA,
HaKoMn eHms n


https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8

®yHKUMK. Yncnosble

o (hYHKLMM
MoBTOpEHe U
10
0606LLEeHMe
1 MoBTOpEHME U

0606LLeHNe

OBLLEE KOJIMYECTBO
YACOB 110 NPOrPAMME

108

httDs://resh.edu.ru/
httDs://resh.edu.ru/
https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge
Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge
Bubnunoteka LIOK
https://rn.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge
Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrvtvv-
bank-zadaniv-oge

cucTeMaTu3aLmn PakToB

OCMbICNEHNS ONbITa B
pasHbIX 061acTAX
no3HaHus, B
1CCneaoBaTebCKON
LeATeNbHOCTU

HaBbIKOB KPUTUYECKOTO
MbILLSIEHMS, onpeaeneHns
[IOCTOBEPHOI Hay4HOW
NH(opmaumn

HaBbIKOB KPUTUYECKOrO
MbILLINIEHUS, ONpeaeneHns
[IOCTOBEPHOI Hay4HOW
NH(opMaLun


https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/
https://resh.edu.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge




