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MHNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsieTCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOIO 00IIEro oOpa3oBaHUSL:
OHa 00ecleyuBaeT M3y4YEHHE IPYIMX AMCLHUIUIMH, KaK €CTECTBEHHO-HAy4yHOro, TaK U
I'YMaHUTapHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOAOKEHHsS] 00pa30BaHUs U B
NOBCEJIHEBHOW JKM3HM. Pa3zButve y 0O0yyarommxcsi Hay4yHBIX MPEACTABICHUNA O
MPOUCXOKACHUU W CYIIHOCTH aire0pandyeckux aOCTpakluif, crmoco0e OTpakeHUs
MaTEeMaTH4YEeCKOM HAyKOW SBIEHUNW M TPOLIECCOB B TMPUPOJE U OOLIECTBE, POIU
MaTEMaTH4YE€CKOTO MOJEIMPOBAHUS B HAYYHOM MO3HAHUHM M B MPAKTHUKE CIIOCOOCTBYET
(OpMHPOBaHUI0 HAYYHOI'O MHPOBO33PEHHUS M KAYECTB MBIIIJICHUS, HEOOXOIUMBIX IS
ajanTalMd B COBPEMEHHOM LU(poBoM obmiecTBe. M3yuenue anreOpbl oOecrieunBaeT
pa3BUTHE yMEHUsS HaOI0IaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJIEHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEeHCTBUSL W BBIBOABL, (opmynupoBath yTBepxkaeHUs. OcBOeHHE Kypca ainreOpsl
o0OecreynBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS] OOYYalOIIMXCS: OHU HCIOJIB3YIOT
NEAYKTUBHBIE W UWHIYKTHUBHBIE pACCYXXIEHUs, OO0O0OIIeHHEe ¥ KOHKPETH3AIHIO,
abcTtparupoBanue U aHaynoruto. O0yueHue anredpe mpeanogaracT 3HAYUTEIbHBIM 00bEM
CaMOCTOSITEIbHON JAESITENIbBHOCTH 00YyYaroUIuXxcs, MOITOMY CaMOCTOSITEIbHOE pEIEHUE
3a/1ay SIBJISIETCS pean3alueil 1eaTeIbHOCTHOTO IPUHIIUIIA 00yUYEeHUS.

B crpykType mporpammel yueOHOro Kypca «AuredOpa» A OCHOBHOTO OOIIEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJAUYECKUE JIMHUU:
«Hucna v BeIUUCICHUSNY, « ANTeOpandeckie BhIpaKeHUs», «YpaBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxmas u3 3TUX copepkKaTelbHO-METOUYECKUX JIMHUN pa3BUBaeTCs Ha
NPOTSKEHUU TPEX JIET U3y4eHUsl Kypca, B3aUMOJEHCTBYS C IPYrUMHU €ro JUHUsAMU. B
X0Jle M3y4yeHUs Y4eOHOro Kypca oOydarolMMCs HPUXOIUTCSA JIOTMUECKH PACCYXAATh,
UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM $3bIK. B CBS3M C 3TUM B HporpamMmy
y4eOHOro Kypca «Anredpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTHKH, IPEICTABICHHbIE BO
BCEX OCHOBHBIX pa3Jenax MaTeMaTH4ecKoro oO0pa3oBaHMs M CIOCOOCTBYIOIIME
OBJIQJICHUIO OOYYarOIIMMHUCS OCHOB YHHBEpPCAJIbHOTO MaTEeMaTHYECKOrO  s3bIKa.
ConepxaTelbHOW U CTPYKTYPHOUM OCOOCHHOCTBIO YUeOHOro Kypca «Anredpa» sSBIIETCS
€ro UHTETPUPOBAHHBIN XapakTep.

Copepxanune NTUHUM «YKchaa U BBIYUCICHUS» CIYKUT OCHOBOM Ui JajJbHEHIIEero
U3yUYEHUS MaTeMaTUKH, CHOCOOCTBYET pAa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO
MBIIIEHUS,, (OPMHPOBAHUIO YMEHUS TOJIb30BAThCSl  AITOPUTMAMM, a  TakKkKe
NPUOOPETEHNI0 TPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JJISl IMOBCEIHEBHOM >KH3HHU.
Pa3Butre moHATHS O YHUCIIEe HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS CBS3aHO C
palMOHATIBHBIMA W UPPAlMOHAIBHBIMH YHUCJIaMH, (OPMHPOBAHHEM IPEJICTaBICHUN O
NEHCTBUTENBHOM 4HKcie. 3aBepllieHne OCBOCHUS YUCIOBOW JIMHUM OTHECEHO K CPEHEMY
o01iemMy 00pa3oBaHUIO.

Conepxanue ABYX aireOpanveckux JHHUA — «AnreOpandeckue BBIPAXKEHUS» H
«YpaBHEHUSI M HEpPaBEHCTBa» CMOCOOCTBYeT (OpPMHUpPOBaHHIO Yy OOyUYaIOIIUXCS
MaTeMaTHU4eCKOro anmnapara, HeoOX0IMMOTO JUIsl pelIeHUs 3a/1a4 MaTeMaTUKH, CMEXHBIX
NPEeIMETOB M MPaKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO O0OIIEro
oOpa3oBaHusl y4eOHBIN Marepuan TPYNIUPYETCS BOKPYT PAlMOHATBHBIX BBIPAKCHHM.
AnreOpa JEeMOHCTpPUpPYET 3HAYeHHE MaTeMaTHKW KakK s3blKa [ [OCTPOEHUS
MaTEMaTHYECKUX MOJEJEH, ONMCAaHUs IIPOLIECCOB U SIBIICHUH peaJIbHOro Mupa. B 3amaumn
oOyueHus anreOpe BXOAAT TakKe JalibHEiIIee pa3BUTHE allTOPUTMUYECKOTO MBIIIIJICHHS,



HEOOXOJIMMOTO, B YAaCTHOCTH, MJII OCBOEHHUS Kypca HHPOPMATUKHU, U OBJIAJICHUE
HaBBIKAMH  JEAYKTUBHBIX paccyxkaeHuil. [IpeoOpazoBaHne CHMBOJNBHBIX  (hopMm
CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conpepxanue (QyHKIIMOHAJIbHO-TpAQUUECKOW JHMHUM HalleJIeHO Ha TOJy4YyeHUe
oOydJaImuUMHCS 3HAHUM 0 (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJAENU s
ONMMCAHMSI M HCCIEAOBAHUA pPa3HOOOpa3HbIX IPOLIECCOB M SBIEHUN B NpUpOJE U
oOmectBe. M3yueHne marepuasia CocoOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3jIMYHbIC BBIpA3UTEIbHBIE CPENICTBA SI3bIKAa MATEMATHUKU — CIIOBECHbBIE,
CUMBOJIMYECKHE, rpaduuecKre, BHOCUT BKJIAJ B (popMUpOBaHKE MPEACTABICHUNA O POIU
MaTeMAaTUKU B PA3BUTHH LUBUIH3AINH U KYJIbTYPHI.

PaGouas nmporpamma paszpaboTana ¢ yuetoM padoueil mporpaMmMbl BOCIMTAHUSA
I'AOY YAO «YyKoTCKHUIl OKPY/KHOH NPOPUILHBIH JULCHD).

[Iporpamma mpeanasHaueHa aJs IUIAHUPOBAHUS W OPTaHMU3aLUU CUCTEMHOM
BOCIIUTATENbHON JIEATEIbHOCTH C LENbI0 JOCTHKEHUS OOYUYalOIIUMHUCA JTHYHOCTHBIX
pe3ynbTaToB oOpa3oBaHus, onpeaeneHHbx O@I'OC; peanusyeTcs B €IMHCTBE YPOUHOU U
BHEYpPOUHOM JedrenbHOCcTH. lIpemycmarpuBaeT mpuoOIIeHHE O0Oy4aromuxcs K
POCCHUICKUM TpPaJUIIMOHHBIM TyXOBHBIM ILEHHOCTSIM, BKIIOYas KYJIbTYpHBIE IIEHHOCTH
CBOEH ATHUYECKOMW TPYIIIbI, MPaBUJIaM U HOpPMaM IOBEJEHUSI B POCCUIICKOM OOIIECTBE.
Pe3ynbpTaThl JOCTHMXKEHUS 1ENH, PEHICHHs 3a7ad BOCHUTAHUS JaHbl B (OpME IIENIeBBIX
OpPUEHTHPOB (HAMpaBlICHW), TPEACTABICHHBIX B BHUIAE OOOOIIIEHHOTO TOpTpeTa
BBINTYCKHUKA Ha YPOBHE OCHOBHOT'O OOIIET0 OOpa3oBaHUS M OTPaXKEHBI B JTMYHOCTHBIX
pe3ylbTarax J1aHHOM paboueit mporpaMMel.

[ToOyxneHre oOydaromuxcsi coON0AaTh HOPMBI MTOBEJEHUS, MTpaBuja OOILEHUs CO
CBEPCTHMKAaMU W I[I€JlaroraMi, COOTBETCTBYIOUIME YKIaay oO01ieo0pa3oBaTebHON
OpraHu3alliy, YCTAaHOBIEHHWE U TMOJJCPKKY JOOpOXKENIaTenbHOH  aTMoc(epsl;
NPUMEHEHHE WHTEPAKTUBHBIX (opM y4eOHOM paboThl — HMHTEIUICKTYaJlbHBIX,
CTUMYJIMPYIOIIUX TIO3HABATEIBHYIO MOTHBAIIMIO, WIPOBBIX METOIUK, TUCKYCCHUH,
JAIOIIUX BO3MOXKHOCTH IPHOOPECTH OIBIT BEAECHUS KOHCTPYKTUBHOTO JIMAJIOTA;
rpynmnoBoi paboThl, KOTOpas YYUT CTPOMTHh OTHOUIEHHS U JEHCTBOBAaThH B KOMaHIE,
CHOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO MBIIILICHUSI.

MaxkcumanbHOE HWCIIOB30BAaHNE BOCIHUTATEIBHBIX BO3MOXHOCTEH COJEpIKAHHUS
y4eOHBIX MPeAMETOB s (POPMHUPOBAHUS Yy 00YHAIOIIUXCS POCCUHCKUX TPaJUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCUIICKOT0 MCTOPUUYECKOTO
CO3HaHMA HA OCHOBE WCTOPUYECKOTO TPOCBEUICHHS; TPUBJICUYCHHNEC BHUMAHUS
00y4aronmxcsi K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax MpEeIMETOB, SBICHUN U
COOBITHI, MHUIIUUPOBAHUE OOCYKIEHUH, BHICKA3bIBAHUN CBOETO MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOTO OTHOIICHHS K W3y4aeMbIM COOBITHSAM, SIBJICHHUSAM, JIAIAM;
noOyxJieHne oO0ydaromuxcsi coOito1aTh HOPMBI TMOBEACHMS, MpaBuia OOLIEHUS CO
CBEPCTHUKAaMU U TIelaroraMH, COOTBETCTBYIOIME YKJIaay oO0I1eoopa3oBaTenbHON
OpraHu3alliy, YCTAaHOBJIEHHE M  MOAJAEPXKKY J0OpOKenaTelabHOH  aTMoc(epsl;
NpUMEHEHNE WHTCPAKTUBHBIX (QopM yueOHOH paboOThl — HMHTEIUICKTYaJbHBIX,
CTUMYJHUPYIOIIUX TIO3HABATEIbHYI0O MOTHBAIMIO, WIPOBBIX METOIUK, TUCKYCCHUH,
JAIOMIKUX BO3MOXKHOCTH IPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIHAJIOTA;
TPYNIIOBON paboThl, KOTOpas YYUT CTPOUTHh OTHOIICHHWS W JCHCTBOBAaThH B KOMaHIE,
CHOCOOCTBYET Pa3BUTHIO KPUTUIECKOTO MBIIILICHUS



CornacHo yyeOHOMY muiany B 8—9 kiaccax u3ydaercs yd4eOHbIN Kypc «Anredopay,
KOTOPBI BKJIIOYAET CJCIYIONIME OCHOBHBIE pa3jelibl cojepkanus: «Yumcnma u
BEIUHCIICHUS», «AJreOpandeckue BBIpAXKCHUS», «YPaBHGHHS W  HEPABEHCTBAY,
«DYHKIUW.

Ha u3yuenne yueOGHOTO Kypca «Anredpa» orBoautcs 204 daca: B 8 kimacce — 102
yaca (3 gaca B Hezeno), B 9 kiacce — 102 vaca (3 waca B HeCIIO).

COLEPKAHUE OBYUYEHUSA
8 KUIIACC

Yucna v BHIYUCICHUSA

KBanpaTHbiii kopeHb u3 uncia. [lonsatue 006 uppanmoHaibHOM yucie. [lecaTunanbie
OpUOIMOKEHHUsT HppallMOHANbHBIX yucesn. CBolcTBa apHUPMETHUYECKHX KBaJIpaTHBIX
KOpPHEH M MX MpUMEHEHUE K MpeoOpa3oBaHUIO YHUCIOBBIX BBIPAXKEHUN U BBHIYMCICHUSIM.
JlericTBUTENBHBIE YKCIIA.

CreneHsb ¢ 1enbIM oKa3aresieM U €€ cBoiicTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJuredpanyeckue BbIpasKeHUs

KBagpatHblii TpEXUIIEH, Pa3I0KeHUE KBAIPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOWCTBO ajreOpanueckoi apoou. CroxeHue,
BbIUUTAaHUE, YMHOXKEHHE, JIeJIeHUE ainredpandeckux apoOei. ParioHanbHble BbIpaKeHUs
U UX Mpeo0pa3oBaHueE.

YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEW KBaJIpaTHOro ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHUH, CBOJAIIMXCA K JIMHEMHBIM M KBaapaTHbIM. [Ipocrtenmme
TpOOHO-paIOHATIbHBIE YPABHEHUSI.

['padmueckass wuHTEpHpeTalus YpaBHEHHH C JByMs MEPEMEHHbIMH U CHUCTEM
JIMHEWHBIX YPAaBHEHUH € IBYMs NEpeMEHHbIMU. [IpuMepshl pelieHns: cucTeM HETMHEMHBIX
YPaBHEHMM € JBYMS IEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a7a4 anredpandeckuM CrocoOoM.

UucnoBble HEpABEHCTBA M MX CBOWCTBAa. HepaBEeHCTBO € OJHOW NEPEMEHHOMA.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHelHbIE HEpAaBEHCTBA ¢ OAHOU mepemMeHHOoU. Crucrtembl
JIMHEVHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKINH

[Tonsitne ¢ynkuumu. OOnacTh ONpeAesNeHuss U MHOXKECTBO 3HAUeHHH (yHKUUU.
CriocoOsI 3a1aHust PYHKITHIA.

['paduk ¢pynkuuu. Urenue cBoiicTB pyHKuuu no e€ rpaduky. [Ipumeps! rpadukxon
GyHKIUH, OTpakaloIIKX peajbHbIE MPOLIECCHI.

OyHKIIMM, OMMCHIBAIOUIME MPSIMYH0O M OOpaTHYIO  IPONOPIHOHANbHbIE
3aBHCHUMOCTH, uX rpaduku. Oyukmun Y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pelIeHUE YPABHEHUM U CUCTEM YPAaBHEHUM.

9 KJIACC

YucJia 1 BBIYUCJIEHUS

PanvonanbHble uuncla, WPpAlMOHAIBHBIC YHCIA, KOHEYHBbIE M OECKOHEUYHBIE
NecSITUYHbIE NpoOu. MHOXKECTBO NEWCTBUTENBHBIX YHCEN, JNCWCTBUTEIBHBIC YUCIA KaK
OECKOHEUHBIE JeCATUYHBbIE JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHO>KECTBOM JIEMCTBUTENBLHBIX YUCEN U KOOPJIAUHATHOM MPSIMOU.



CpaBHeHue  JEHCTBUTENBHBIX  YHcCell,  apudMeThdecKue  JIeUCTBUA  C
JIEUCTBUTEIIbHBIMU YUCIIAMM.

Pa3smepbl  OOBEKTOB  OKPYKAIOLIErO0  MHUPA, JJIUTEIBHOCTH  IPOLECCOB B
OKPY’KaIOIIEM MUDE.

[TpubnmxE€HHOE 3HAUYEHHWE BETUYHMHBI, TOYHOCTh NpUOMDKeHus. OKpyrieHue
yucen. [Ipukuaka u o1eHKa pe3ysbTaToB BEIYUCICHUMN.

YpaBHeHUs 1 HEPaBEHCTBA

JIuneitHoe ypaBHeHue. Pelienne ypaBHEHUM, CBOISIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMM, CBOIAIIMXCA K KBaJIpaTHBIM.
buxBanpatHoe ypaBHeHue. [Ipumepsl pelleHMs YpaBHEHHM TpETbEH M YETBEPTOU
CTEIEHEN pa3yIoKEHUEM Ha MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHeHHH. PemeHue TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHHEe C JBYMs IepeMEHHbIMM U ero rpaduk. Pemenwe cucreM IByX
JMHEWHBIX YpPaBHEHUN C ABYMS EpEMEHHBIMU. PellleHne cucteM IByX ypaBHEHHI, OJTHO
U3 KOTOPBIX JIMHEWHOE, a Japyroe — BTOpod creneHu. ['paduueckas mHTEprpeTanus
CHCTEMBI YPaBHEHUN C JBYMS IEPEMECHHBIMH.

Pemenue TeKCTOBBIX 337124 aNreOpandeckuM crocoooMm.

UucnoBble HEPAaBEHCTBA U UX CBOICTBA.

PemeHne nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOW. Pemenue cucrem
JMHEIHBIX HEPABEHCTB C OJHOM mepemeHHOU. KBaapaTHeie HepaBeHcTBa. | paduueckas
MHTEpIpETaIisl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DOyHKINHA

KBagparnunass Qynkuus, e€ rtpadux u cBoiictBa. I[lapabona, koopauHATHI
BEPIIMHBI TapaboIIbl, OCh CAMMETPUU TTApabOJIbI.

I'paduxn byuxumii: Y = kx, y = kx + b, y = k/x, y = x3, y =V, y = x| , u ux
CBOMCTBA.

YucJi0BbIE MOCIEA0BATEIBHOCTH U MPOrPEeCCHH

[ToHsiTME  YKMCIIOBOM  IOCJIENOBATENBHOCTH.  3aJaHue  I0CJEN0BaTEIbHOCTH
peKyppeHTHOM popmymnoil u popmysoii N-ro uneHa.

Apudmernyeckass U reoMerpuueckas mporpeccud. @Popmynbl N-ro  uieHa
apumeTruecKoi U reoMEeTPUIECKON IPOrpeccrii, CyMMBI TIEPBBIX N YICHOB.

N300pakenne 4ieHOB apupMETHIECKON M T€OMETPUUECKON MPOTPECCHil TOYKaMU
Ha KOOPAMHATHOW IIOCKOCTH. JIMHEMHBIM M SKCHOHEHIMAIbHBIM POCT. CIOXKHbBIE
IIPOLICHTBI.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INTPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT' O OBILIHEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Ppe3yabTaThl OCBOEHMS IPOrpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTepU3YITCA:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCHIICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOUIEHHMEM K JOCTHKEHUSM POCCHUMCKHUX MAaTeMAaTHMKOB U POCCHUHCKOU
MaTEMaTH4YECKOM IMIKOJIbI, K MCIOJb30BAaHUIO ATHX JOCTH)KEHHM B JpPYrUX HayKax u
MPUKIAIHBIX chepax;

2) rpa’aaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHHUIO O0SI3aHHOCTEH TpakJaHMHA U peaju3alud ero Impas,
MPEICTABIEHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKUIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
SBJICHUH, TPOLIEYP FPAKIAHCKOTO 001ecTBa (HalIpUMeEpP, BBIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JTHUYECKHX IMpoOJIeM, CBSA3aHHBIX C NPAKTUYECKHUM NPUMEHEHHEM
JOCTUKEHUN HAYKH, OCO3HAaHHMEM Ba)XHOCTH MOPAJIbHO-ITUYECKMX MPHUHIUIOB B
JESATEIbHOCTU YUYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTMBHOE yYacCTHE B PEIICHUU MPAKTHUYECKHUX 3a7a4 MaTeMaTH4ECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTH4YECKOro oOpa3oBaHUS HA MPOTSKEHUU
BCE JKU3HM JIJISl YCHEIIHON podecCuOHaNbHON IEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HHJIUBUIYaJIbHOH TPAEKTOPHUU
o0pa3oBaHusl M JKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB U OOLIECTBEHHBIX
MOTpeOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY U ACTETUYECKOMY BOCIIPHATHIO MaT€MaTHYECKUX
00OBEKTOB, 3ajlay, pEHICHUH, pacCyXJICHWM, YMEHHIO BHUACTh MaTeMAaTHYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMSL:

OpUEHTAlel B JEeATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HbIX NpEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJbI U OOIIeCTBa, TOHUMAaHUEM
MaTeMaTU4YecKol HayKH Kak c(epbl UelIOBEYECKOW AEATEIbHOCTH, ITAaloB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHS LMBWINM3ALMHU, OBJAJACHUEM SA3BIKOM MaTe€MaTUKH U
MaTE€MaTH4ECKON KyJbTYPOM KAaK CPEICTBOM ITO3HAHUS MHPA, OBJIAJECHUEM MNPOCTECUIINMHU
HaBbIKaMU UCCJEI0BATEIbCKOM 1eATETbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (POPMHPOBAHHME KYJbTYPbl 310POBbS H
3MOLHMOHATBHOIO 0JIATONOTyYHUs:

TOTOBHOCTBIO NPUMEHATH MaTeMaTHYeCKHe 3HaHHUS B MHTEPECcax CBOETO 3/10pPOBbs,
BEJCHUA 370pPOBOTO 00pa3a >KHU3HM (370pOBOE MHTaHUE, COATAHCHPOBAHHBIA PEXUM
3aHATUN W OTIbIXa, pEryisipHas (u3Mueckas aKTUBHOCTD), C(POPMHPOBAHHOCTHIO HABBIKA
pedrexcuu, NpU3HaAHUEM CBOETO MpaBa Ha OLIMOKY U TaKOI0 e MpaBa IPyroro 4yeaoBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHUE:

OpUEHTAlMell Ha NPUMEHEHME MAaTEeMaTUYEeCKUX 3HAHWM JUId pelleHus 3a1ad B
00JacTH COXPAaHHOCTH OKpY’Kalollleld cpenbl, IJIAHUPOBAHMS TOCTYNKOB M OLEHKH HX



BO3MOXKHBIX MOCTEACTBUI AJIsi OKPYXKAIOILIEH Cpelibl, 0CO3HAHUEM TII00AIbHOTO XapakTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH UX peleHus;

8) aganTanus K M3MEHSIOIMMCS YCJOBUSIM COIHAILHOM M IPUPOIHOI cpe/bl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBHUSIX HEOMNPENENEHHOCTH, MOBBLIIICHUIO YPOBHS
CBOEH KOMIETEHTHOCTU Yepe3 NMPAKTUUYECKYIO IEITeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y JApYrux Jojed, npuoOpeTaTb B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U
KOMITIETEHITUHU U3 OTIBITA APYTHX;

HEOOXOUMOCTHIO B (POPMUPOBAHHM HOBBIX 3HAHHM, B TOM uucie (HOpMYIHpPOBATH
Uje, TOHATUSA, TUTIOTE3bl 00 0OBEKTaX W SIBICHHSIX, B TOM YHCJE paHee HEU3BECTHBIX,
OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAaHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATHh MPUHUMAEMBIC PEIICHUS U
nencTBUsl, POpMYIUPOBATH U OLICHUBATH PUCKH U MOCIEACTBUSA, POPMUPOBATDH OMBIT.

METAIIPEJMETHBIE PE3YJIbTATHBI
Ilo3naBare/ibHbIe yHHBepcaJIbHbIE Y4eOHbIe 1elicCTBUS
ba3oBble JJoruyeckue A1eMCTBUA:

® BBIIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXAY TMOHATUAMU, (OPMYIHPOBATH
oTpesieNieHUs MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH,
OCHOBaHUSA JUIsl 0000IIEHHS U CPaBHEHUS, KpUTEPUU ITPOBOJUMOTO aHAIIN3A;

® BOCHPHUHMMATbH, (OPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC
Y OTpUIIATENIbHbIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC,

® BBISBISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpPEUHS B
(dakTax, JAHHBIX, HAOMIONCHUSIX W YTBEPKIACHUSAX, MpenaraTb KPUTEPUHU IJIS
BBISIBIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNI;

e JlefaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3AKITIOYCHHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa30buparh JOKa3aTeIhCTBA MATEMATHYECKUX YTBEpXKIEHUW (TpsiMble U OT
MPOTUBHOI0), MPOBOJUTH  CAMOCTOSATEIBHO  HECJOXKHbIE  JIOKa3aTeIbCTBa
MaTeMaTH4YeCKUX (PaKTOB, BBHICTPAUBATh apTryMEHTAIMIO, TPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

e BBIOMpATH CIOCOO pelieHus y4eOHON 3a1aun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peuieHus, BbIOMpaTh HauOosiee TMOAXOASIIMA C YY4ETOM CaMOCTOSATENBHO
BBIJICIEHHBIX KPUTEPHEB).

ba3oBrble ucciieqoBarebCKue AeUCTBHA:

® CMOJIb30BaTh BOMNPOCHI KAaK HCCIEAOBATEIbCKUM WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BONPOCHL,  (UKCHpPYIOUIME  MPOTHBOpEYHe,  Mpoliemy,
CaMOCTOSITEIPHO YCTaHABJIMBATH HCKOMOE M JlaHHOE, (pOpMHUpPOBATH THUMOTE3Y,
apryMeHTHpPOBAaTh CBOIO MO3UIUIO, MHEHUE;

® [IPOBOJUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IJIaHY HECJIOXHBIM IKCIIEPUMEHT,
HEOOJBIIOE HCCIEIOBAHUE MO YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOro
00BEeKTa, 3aBUCUMOCTEN O0OBEKTOB MEXKTY COOOI;



CaMOCTOATENBHO (OPMYIHPOBATH OOOOIIEHUS H BBIBOJIBI IO pe3yJbTaTam
NPOBEAEHHOr0  HAOJIOACHUSA, HCCIEIOBAHMS, OLEHMBATh  JIOCTOBEPHOCTb
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIIEHNUI;
IIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Mpollecca, a TakKe BbIABUIATH
IPENOI0KEHNUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh  HEJOCTATOYHOCTh M W30BITOYHOCTH  MHGOpPMAllUM,  JIaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHUS 3a/1a4u;

BBIOMpaTh,  AHANU3UPOBATh,  CHUCTEMATHU3UPOBATH M  HHTEPIPETUPOBATH
UHGOPMALIHIO PA3TUYHBIX BUAOB U (DOPM MpeICTABICHHUS,

BbIOUpaTh (GopMy MpecTaBiIeHHUs HHGPOPMALMKA W WUIIOCTPUPOBATH pEIllaeMble
3a/1aud CX€MaMH, TuarpaMMaMi, WHOU rpauKoi U UX KOMOWHALIUSIMU;

OIICHUBATh HAJIEKHOCTh MH(MOPMAIIUU TIO KPUTEPUSIM, MPEIT0KEHHBIM YUUTEIEM
Wi c(hOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KOMMyHHKaTI/IBHble YHUBEpCaJdbHBbIC y‘leﬁHbIe ZleﬁCTBHﬂ:

BOCIIPUHUMATh M (HOPMYITUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMH U
HeNsIMHA  OOMICHWs, SICHO, TOYHO, TPaMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TUCHBMEHHBIX TEKCTax, JaBaTh MOSICHEHHS MO XOAY pEIICHUs 3aauu,
KOMMEHTHPOBATH MMOJTYYCHHBINA PE3YIIbTAT;

B XOJe OOCYXIEHHUS 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOJieMbl, peIraeMoil 3agadd, BBICKA3bIBATh WJCH, HAIEJICHHBIE Ha ITOMCK
pEIICHUs], COTMOCTABIATh CBOU CYXKIEHHUS C CYXKICHUSMU JPYTHMX YYaCTHHUKOB
auanora, OOHapYKMBAaTh pa3iuyhe M CXOJACTBO MO3MIIMA, B KOPPEKTHOH (opme
(bopMyIHpOBaTH pAa3HOTIACHS, CBOU BO3PAKEHUS;

MPEICTABIATh PE3yAbTaThl PEHICHWS 3a/Ja4yd, OSKCIEPHUMEHTa, WCCIeIOBaHus,
MPOEKTa, CaMOCTOSITEIBHO BHIOMpATh (QoOpMaAT BBICTYIUIGHHS C YYETOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEH ayTUTOPHH;

MOHUMAaTh ¥ WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYaTHHON
paboTHI MPU pellIeHUN YYEOHBIX MAaTEMAaTUYECKHX 3a]1aY,

NPUHUMATh 1€Jh COBMECTHOM JESATENBHOCTH, IUJIAHUPOBATH OPTaHHU3aIUIO
COBMECTHOM paboOThl, pacrlpenensTh BUIbI PadOT, JOrOBapUBATHCS, OOCYKIATh
MPOIIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBAaTh B TPyHmnoBbIX (popmax paboThel (0OCYXIeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHIOIHITH CBOIO YacTh pabOThI U KOOPJIUHUPOBATH
CBOM JICHCTBHSA C APYTUMU YICHAMU KOMaH/IbI, OIICHUBATh KAY4ECTBO CBOETO BKJIaJa
B OOmMMHA TPOAYKT TO KPUTEPHUAM, COOPMYIHPOBAHHBIM  Y4aCTHUKAMHU
B3aUMOJICUCTBHUS.

PeryasiTuBHbIC yHHBEpPCAJbHbIC y4eOHbIE AeHCTBHUS
Camoopranunsanus:

CaMOCTOSITEIbHO COCTaBIIATH IUIaH, aIrOPUTM pEIIeHUs 3a1ady (WU €ro 4acTh),
BBIOMpATh CMOCO0 pemeHUs] ¢ y4E€TOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATh BapHUaHTHl PEIIEHUH C
y4€TOM HOBOM MH(OpMAIIHH.

C&MOKOHTPOJ’IL, 3MOIMOHAJIbLHBIN NHTEJJIEKT:



® BIAAETh CHOCO0AMM CaMOINPOBEPKH, CAaMOKOHTPOJS Mpollecca U pe3ysbTaTa
peleHusl MaTeMaTHYeCcKOo 3a1auu;

® NpeIBUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPHU PpELICHUM 33a7auH,
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OILIEHUBaTh COOTBETCTBHUE pe3yjbTaTa JEsTEIbHOCTH IIOCTAaBICHHON LEnu WU
YCIIOBUSAM, OOBSICHATh NPUYUHBI JOCTHKEHUS UM HETOCTH/KEHUS LEJIH, HAXOAHUTh
OLIMOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K kxoHny oOydenus B 8 kiiacce oOydaromMiiCsl MOTYYUT CIENYIOLIUE HPEIMETHBIE
pe3ybTaThI:

Yuciia 1 BBIYUCICHUS

Hcrnonp30BaTh HaYaJIbHBIE NPEACTABICHNAS O MHOXKECTBE JEHCTBUTENBHBIX YUCEI AJIS
CPaBHEHMsI, OKPYTJICHUSI U BBIYMCIIEHUMN, N300paXkaTh JEHCTBUTENIbHBIE YHCIIA TOUKAMHU Ha
KOOPJIMHATHOM MPSIMOM.

[IpuMeHATh MOHATHE APUPMETUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPDHHM, MWCIOJb3Yysl MpPU HEOOXOIMMOCTH KaJbKYJISTOP, BBINOJIHATH MpeoOpa3oBaHUs
BBIPa)KCHUH, COJIEpKALIUX KBAIPATHBIE KOPHU, HCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anucu OONBIINX U MaJIbIX YHCEN C MOMOIIBIO JAECATUYHBIX OpoOel u
crenenei yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpyuMeHATh NMOHATHE CTENEHU C IIeJBIM IOKa3aTesIeM, BBINOJIHATh MPeoOpa3oBaHMs
BBIPAYKEHUH, COJEPIKAILUX CTEIIEHU C LIEJIBIM TIOKa3aTEIEM.

BbINoNHATE TOXAECTBEHHBIE PE0OpPa30BaHUs PALIMOHAIBHBIX BHIPAKEHUN HA OCHOBE
MpaBWJI JEHCTBUN HaJ MHOTOWICHAMH U alreOpandyecKuMH JIpoOsSMU.

PackianpiBaTe KBapaTHBIM TPEXUIIEH HA MHOKHUTEIIU.

[IpumeHnsaTs npeoOpa3oBaHUs BBIPAKEHUN ISl PEIIEHUS Ppa3IMYHBIX 33434 U3
MaTE€MAaTUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs] M HEPAaBEHCTBA

Pemarte nMHENHblE, KBaJpaTHbIE YPaBHEHHUS M PpALUOHAIbHBIE YpaBHEHMS,
CBOJSIINECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMS IIEPEMECHHBIMH.

[IpoBoauThs mHpoCTEMIIME HCCACAOBAaHUS YPAaBHEHUN W CUCTEM YPAaBHEHUW, B TOM
qHcIe ¢ IPUMEHEHUEM IrpapuuecKux MmpecTaBlIeHui (yCTaHaBIMBaTh, UMEET JIU ypaBHEHHE
WIM CUCTEMA YPAaBHEHU PEIICHHUs, ECIIM UMEET, TO CKOJIBKO, U IpoUee).

[lepexoautb OT clIOBECHOM (OPMYIHMPOBKHU 3ajaud K €€ anreOpandyeckod MoJeu ¢
IIOMOILBI0 COCTABJICHUS YPaBHEHMS WM CHUCTEMbl YPaBHEHMM, WHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4y ITOJIyYEHHBIN PE3yJIbTaT.

[IpuMeHATh CcBOKCTBAa YHMCIIOBBIX HEPAaBEHCTB [UIsl CPAaBHEHMs, OLICHKH, peIIaTh
JUHEIHbIE HEPAaBEHCTBA C OJHOW IMEPEMEHHOM M MX CHCTEeMBbI, JaBaTh TIpadUUYECKyIO
WJUTFOCTPALMIO MHOYKECTBA PEIICHUNA HEPABEHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKUNHA



[loHnMaTe ¥ HCNONB30BATh (PYHKUHMOHAIBHBIE TOHATHS W SI3bIK  (TEpMUHBI,
CHUMBOJIMUYECKHUE 0003HAUEHUs), ONPEEATh 3HaueHHe (QYHKIUM 110 3HAYEHUIO apryMeHTa,
OIpeAeNATh CBOMCTBA (PYHKUMHU IO €€ rpaduKy.

Crpouts rpaduku 351eMEeHTapHbIX QYHKIMI BUAA:

y=kix, y = x2,y = x3,y = |X|, Y = VX, OIHCBIBaTH CBOICTBA YHCIOBOMN (QYHKIIHH IO €8
rpaduky.

K kxoHny oOydeHuss B 9 kjacce oOy4aromIMICS MOTYYUT CIENYIOLIUE IPEIMETHBIE
pe3yJbTaThl:

Yuciia v BEIYUCICHUS

CpaBHUBATH U yNOPSA0YMBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIE YUCIIA.

BoInonHATh apupMeTHYecKue AeUCTBHSI C pallMOHATILHBIMU YHCIIAMU, COUYETasl YCTHBIE
Y MMCbMEHHBIE IPUEMBI, BBITIOIHITH BEIYUCICHUS ¢ UPPALIMOHAIEHBIMU YHCIIaMH.

HaxoauTe 3HaueHus CTENEHEW C IENbIMU IOKa3aTelsiIMU U KOPHEH, BBIYHMCIATH
3HAYEHUS YHCIIOBBIX BbIPAXKECHUM.

OKpyrJsiTh ACUCTBUTENbHBIE YUCIIA, BBITOJIHATh NPUKHUIKY PE3yJbTaTa BbIUMCICHUH,
OLIEHKY YHCJIOBBIX BBIPXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

PemaTte nuHelHbIE M KBaJgpaTHbIE YpaBHEHMs, YpPaBHEHUS, CBOJSLIMECS K HHM,
npocTeiine IpoOHO-pallioOHaIbHbIE YPABHEHHUS.

PemaTh cuctembl ABYX JUHEHHBIX YpaBHEHHHM C JABYMSI NMEPEMEHHBIMU M CUCTEMBI
IBYX YPaBHEHUM, B KOTOPHIX OJIHO YPABHEHUE HE SIBIISETCS JIMHEUHBIM.

Pemate TekcToBbIE 3ajjaun anreOpanueckuM CIOCOOOM C MOMOIIBIO COCTaBICHHS
YpaBHEHUsI UM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh HpOCTEMIIME HCCACAOBAaHUS YPAaBHEHUM W CUCTEM YPaBHCHHH, B TOM
quclie C MPUMEHEHHEM Irpa@UuecKuX MpeacTaBieHui (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE
VI CUCTEMa ypaBHEHUI peleHus], €CJIH UMEET, TO CKOJIBbKO, U Ipoyee).

PemaTps nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300paXkaTh pEIICHUE
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOMA, 3aMMUCHIBATh PEIIEHHE C TOMOUIbIO CHMBOJIOB.

PemaTte cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YHCIOBOU
MPSIMOM, 3aMHUCHIBATh PEIlIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpAaBEHCTBA NP PEILIEHUU PA3IMYHBIX 33]1a4.

DOyHKIUA

PacrioznaBath  QyHKIMM ~ HM3ydyeHHBIX  BHUJOB. lloka3piBaTh  CXEMaTUYECKU
PAacIoNOXKEeHNE Ha KOOPJMHATHOM TIOCKOCTH IpadukoB GpyHKIwmiA Buaa: Y = KX, y = kx + b,
y = kix,y=ax2 + bx + ¢,y = x3, y =%, y = ||, B 3aBECHMOCTH OT 3HaueHHii
K02(pPHUITMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITUH.

Ctpoutb 1 N300pakaTh cXeMaTHUeCKH rpaduKu KBaApaTUYHBIX (YHKUIUN, OUCHIBAThH
CBOMCTBA KBaJPAaTUYHBIX (QYHKIHH 1O UX TpaduKam.

Pacno3naBath KBajpaTHuHyl0 (YHKIHIO TIO ¢opMmyse, NPUBOAUTH TMPUMEPHI
KBaIpaTUYHBIX (PYHKIMI U3 peaabHOM KU3HU, (PU3UKU, TEOMETPHH.

YucoBble M0CJIe10BATEILHOCTH U MIPOTrPECCUH

Pacno3naBath apuMeTHYeCKyl0 U TEOMETPUYECKYI0 MPOTPECCHH TMpPH Pa3HBIX
croco0ax 3agaHusl.

BbINONHATD BBIUKCICHUS ¢ UCTIOJIB30BaHUEM (HOpMYI N-TO wieHa apupMeTHuecKon U
F€OMETPUUYECKON NPOrPECCHM, CYMMBI IIEPBBIX N YICHOB.



N300paxkaTs 4jeHbl OCIEI0BATEIbHOCTH TOYKAMH HA KOOPANHATHOMN IIOCKOCTH.
Pemate 3amaum, cBsi3aHHBIE C YHMCJIOBBIMHU IOCIEI0BATEIBHOCTSMHU, B TOM YHCIE
3aJ1a4M U3 peajJbHOM KU3HHU (C UCIOJIB30BAHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUM).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
K
Ne HaumeHoBaHue pa3aesioB H TeM OIIECTRO q?:OB n DJIeKTPOHHBbIE (U(pPOBBIE)
/M NporpamMMel Bcero p;;:ﬂ‘iﬂwme pg::i?qec'me o0pa3oBaTejibHbIe PeCYpChl
1 Yucna v Berunciienus. Kpaaparasie 15 bubnmmoreka [IOK
KOpHHU https://m.edsoo.ru/7f417af8
2 Yucna u BerunciieHus. CTeneHs ¢ 7 bubmmoreka [IOK
LIEJIBIM TOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BEIpaKCHUS. 5 1 bubnmnoreka [JOK
KBanpaTHblii TpEXUIICH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BEIpaKCHUS. 15 1 bubnmnoreka [{OK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHHUs U HEPABEHCTBA. 15 1 bubnmnoreka [JOK
KBanpaTHbie ypaBHEHHS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubmmoreka [IOK
CucreMbl ypaBHEHU I https://m.edsoo.ru/7f417af8
v YpaBHEHUS U HEPABEHCTRA. 12 1 bubmoreka [IOK
Hepasenctna https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
8 DyHKIMH. OCHOBHEIE IOHATHA ° https://m.edsoo.ru/7f417af8
bubnunoteka LIOK
o Oymxuun. qucnossie pyniin d https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 HosTopenne i 0bobmenne 6 ! https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME
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9 KJIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3aesioB U TeM Kontpoasnsie  IIpaKTideckue (uugpossbIe)
n/n NMPOrpamMMbIl Bceero oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes
1 Yucna v BBIYMCICHUS. 9 bubmnorexa LIOK
JIeiCTBUTENIBHBIC YHCIa https://m.eds00.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuoreka [HJOK
YpaBHEHUS C OHOMN MePEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka [HJOK
ypaBHEHUI https://m.edso0.ru/7f419d08
4 VYpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuoreka [HJOK
HepaBencrsa https://m.edso0.ru/7f419d08
bubnuoreka [HJOK
> Cyniuin 16 . it et00 177419008
6 HucnoBble MOCIEA0BATEIHLHOCTH 15 1 ﬁﬁgg%ﬁ%;ii?ﬁn £419d08
7 [ToBTOpenue, o006IICHHE, 18 1 bubmmoteka [IOK
CUCTEMATU3aLMs 3HAHUHI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10O 102 6 0

I[TPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YAEHUKA

» Anre6pa, 8 ximacc/ Makapsrues FO.H., Munatok H.I'., Hemikos K.W. u apyrue; mox
penaxiueit TenskoBckoro C.A., AkimonepHoe o61ectBo «M3aaTenbcTBo
«IIpocBemenue»

Anrebpa, 9 knacc/ Makaperues F0.H., Munarok H.I'., HemmkoB K.W. u npyrue; mona
penaxiueit TenskoBckoro C.A., AkimonepHoe o61mectBo «M3aaTenbeTBo
«IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJIA

bynuko E.B. Anre6pa : 9 kiacc : MmeTonuueckoe nmocooue / E.B.

byuko, A.I'. Mep3nsk, B.b. [Tonouckuit, M.C. Sxup. — M. : Benrana-I'pad, 2018.
Mepznsik A.T'., [lonouckuit B.b., Pabunosuuy E.M. Anre6pa (yriiyosieHHoe uzydenue). 9
kiacc. CaMoCTOATEIbHbIE U KOHTPOJIbHBIE paboThl, BeHTana

-I'pad, 2017 Anrebpa. 9 kacc.

PaGouas Tetpans. B 2 —x vactax. Yacts 2, Mepansak Apkanuii ['puropseBuy, [lononckuit
Buranuit bopucosuy, Axup Muxaun CemenoBudy Marematuka (AJITOPUTM ycIiexa),
Benrana - I'pag 2017

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

XpaHWIUIIE eIUHON KOJIEKIIUU TU(POBBIX 00pa30BaTEIbHBIX PECYPCOB,
http://school-collection.edu.ru

®enepanbHas cucteMa HH(GOPMALIMOHHO-00pa30BaTENIbHBIX PECYPCOB (MH(POPMAIMOHHBIN
rnopTaI)

http://wmolow.edu.ru

XpaHWIHIIE UHTEPAKTUBHBIX 3JIEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB
http://fcior.edu.ru

Marepuansl 111 U3y4EHHUs U IPENOJABAHUS MATEMATUKH B IIKOJE. TeMaTH4ecKui
COOpHHUK: 4Kclia, 1poOH, CI0KEHUE, BBIYUTaHUE U p. TeopeTuyeckuii MaTepuall, 3aauH,
HUI'PBI, TCCTHI

http://www.numbernut.com/

Konnekuust KHUT, BUAEO-JIEKIUH, TOA00PKa 3aHUMATEIbHBIX MaTEMaTHYECKUX (PaKTOB.
Nudopmanus 06 onumnuagax, HayyHbIX MIKOJIaX MO0 MaTemMaTuke. Meaunareka
http://www.math.ru

Cetb TBOpUECKUX yuuTene. MeTonudyeckue mocoous st yuyuTens; y4eOHo-
METOAUYECKUE MOCOOUS; CJIOBApH; CIIPABOYHUKHN; MOHOTpaduu; yueOHUKH; paboune
TETPaJN; CTAThH MEPUOAMUECKON MeyaTu

http://www.int.ru

«Yuutens.py». [lenarornueckue mactepckue, MurepHeT-o6pazoBanue. uctaniimonnoe
oOpa3zoBanue. Katanor pecypcoB «B noMonis yauTento»

http://teacher.ru

http://teacher.fio.ru



KpaTKa}I HUCTOpUA MATCMATHUKU: C JPCBHUX BPCMCH 0 3II0XHU BOSpO}KIleHI/I}I. HOpreTBI u
onorpadun. COOBITHS U OTKPBITHS

http://sbiryukova.narod.ru

HpaBI/IJ'ILHBIe MHOTI'OI'pPaHHUKH: JIFOOOIIBITHBIE (1)aKTI>I, HCTOpUA, IPUMCHCHUC. TeopeMa
Diinepa. [matoHoBB 1 ApXuMen0BHI Tela. buorpadguyeckue ceeaeHus o [lmarone,
Apxumene, EBkiuie v Jpyrux y4eHbIX, UMEIOIUX OTHOIIEHUE K TeMe. MHOTOrpaHHHUKH B
HNCKYCCTBC U apXUTCKTYPC. 3aHuMaTeNnbHEIC CBCIACHHUA O HCKOTOPBIX JIMHHUAX JIuanu:
ompeeNeHus, TI000NBITHRIC (PaKThI, MPUMEPHI UCIIONB30BaHu. | uepOoita, mapadona,
QJUIUIIC, CHHYCOWAa, ClIupalib, HUKJIOW A, Kaparnonaa

http://www.tmn.fio.ru/works/

HOI[FOTOBKa K 3K3aMC€HaM

https://math-ege.sdamgia.ru

http://alexlarin.net

MaremMaTuueckue STHOAbI

www.etudes.ru

DJIEKTpOHHAA MIKOJIA «3HAHUKA

http://znanika.ru/

HHTepaKTI/IBHOG IIPUITOKCHUC OJIs1 COCTABJICHUA 3a):[aH1/1171

https://learningapps.org

Ypoku MmaTeMaTuKu

https://interneturok.ru/article/uroki-matematiki

OO6pazoBarenbHblil mopTain «Poccuiickas 2IEKTPOHHAS KOy

http://resh.edu.ru/

Pocmeronkabuner PD (1151 BeOGruHapoB)

http://pocmeronkadbunet.pd/HoBoctu/

Ypok PO.

https://ypox.pd/login

TecTpl, KpocCBOPIbI, TOrHYecKue 3aaauu, BITP
https://onlinetestpad.com/ru/test/11005-olimpiada-po-matematike-5-klass
[Ipe3eHTanuu no MaTreMaTUKe

https://easyen.ru/index/katalog/0-95
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