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[NOSICHUTEJIBHAS 3ATIUCKA

YuebHblii Kypc «Aunrebpa u Havansa MaTeMaTHUECKOro aHanu3a» SIBIAETCS
OAHHM H3 HanOoNee 3HAYMMBIX B MpOrpamMMme CpeAHEro oGIero obpazoBanus,
[TOCKOJIbKY, C OIHOH CTOPOHEI, OH ObGecrieynBacT MHCTPYMEHTaJIbHYIO Ga3zy s
M3YHUCHIS BCEX €CTECTBEHHO-HAYYHbIX KYPCOB, @ C JAPYroii CTOPOHBI, Gopmupyer
JIOruyecKoe U abCTPakTHOE MBILUIEHHE 00YYalomMXCs Ha YPOBHE, HEOOX0aUMOM
AJIs OCBOEHMS! HH()OPMATHKH, 06IIECTBO3HAHMS, MCTOPHUH, CIIOBECHOCTH U JIPYIUX
AUCUMILIIMH. B pamkax naHHoro yueGHOro Kypca 00ydalomuecs OBJIaJeBaOT
YHHUBCPCAILHBIM - 5I3bIKOM COBPEMECHHOHM HAayKH, KOTOpas (OpMyIHPYeT CBOH
AOCTHIKCHHS B MaTEMAaTHYECKOH (hopMme.

YueGHbIH Kypc anre6pbl W Hayall MATEMATHYeCKOro aHAIM3A 3aKJiIaJblBaeT
OCHOBY ULl yCICILHOTO OBIIaficHUs 3aKOHAMHU (DH3MKHM, XMMHH, GHOJOIMH,
MOHHMAHHA OCHOBHBIX TEHCHLIHH PAa3BUTHS S3KOHOMUKH U OBILECTBEHHOMN JKU3HM,
MTO3BOJIAICT  OPUEHTHPOBATBCA B COBPEMEHHBIX LM(BPOBBIX M KOMITbIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HMCMOJIb30BaTh WX JUIs JaibHeMliero oGpasoBaHus U B
[OBCEJIHEBHOH kM3HU. B TO ke Bpemsi oBnameHue abCTPaKTHBIMU M JIOTHYECKH
CTPOTHMH  KOHCTPYKUMAMHU aNreOpbl ¥ MaTEeMaTHYeCKOTO aHajlh3a pa3BUBAET
YMCHHE HaXOQWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, 0KA3bIBATh
YTBEPHKIACHHUS C MOMOIIBIO WHAYKIUM U PacCyXAaTh NeAyKTHBHO, HCIIOJIb30BATh
0000leHre U KOHKpETH3AIHIO, abcTparMpoBaHue M aHANOTUIO, (OPMUPYeET
KpeaTMBHOE M KPUTUYECKOE MBILIICHHE.

B xone wmsydenus yueGuoro xypca «Anrebpa U Hayala MaTeMaTHYECKOro
aHann3a» 00y4arolIMecs MONyYaOT HOBBIH OIBIT pelleHus NPUKIaAHbIX 3aj1a4,
CaMOCTOATE/ILHOTO MOCTPOCHMS] MAaTeMaTHYECKHX MOJENeH peaNbHbIX CHUTYal[uii,
MHTCPNPETALMK  TOJYYCHHBIX  PCLICHWH,  3HAKOMATCS C  [pUMepaMmy
MAaTeMaTHUECKHX ~ 3aKOHOMEPHOCTEH B MpUpOJE, HAyKe M MCKYCCTBE, ¢
BLIAIOLIMMHUCS MATEMATHYECKUMHU OTKPBITUAMHU U HX aBTOPAMH.

YuebHbIH Kypc 06.1aJaeT 3HAaYMTENbHBIM BOCIMTATEIBHBIM [1OTEHIIMAIOM,
KOTOPBIM ~peanusyeTcs Kak uepe3 y4eOHBIH MaTepHall, CIOCOOCTBYIOLIMI
(Gopmuposanuio Hay4HOTO MHPOBO33PEHHUS, TaK H 4epe3 CHeurupuxy yueOGHOU
ACATCJBHOCTH,  TpeOyrOled NpONOIKUTENBHON KOHUEHTPALMM  BHUMAHHS,
CAMOCTOATC/ILHOCTH, ~ aKKypaTHOCTM M OTBETCTBEHHOCTH 3a  [10J1y4YeHHBIH
pe3ynbTar.

B ochose merommkm oOy4enus anrebpe M HauasaM MaTEeMaTHUeCKOrO
aHalii3a JICXKUT A TeTbHOCTHBIM NPUHIIKI 00yYeHusI.

B crpyktype yueGHOro "kypca «Asrebpa M Hayama MaTeMaTHYECKOIO
aHanu3a» BbIJC/ICHBI CIACMYIOIIUE COJIepPKATeNIbHO-METOAUYECKHEe JIMHUK: «YUucna
U BbIYMC/ICHUS», «DYHKUMM U rpadukmy, «YpaBHEeHHs U HepaBeHCTBay», «Hauana
MaTeMaTH4eCcKoro aHaiusza», «MHoOX)ecTBa ® JIOTMKa». Bce OCHOBHbIE



CONCPKATE/ILHO-METOAMYECKUE JIMHHU HM3YYAKOTCs Ha NPOTAKEHHH [ByX JIeT
oOyueHus HA ypOBHE CpejHEro obIero oOpasoBaHMs, ecTECTBEHHO JOIOJTHSIS
APYT JIpyra W IIOCTENEHHO HACBILIAACh HOBBIMH TEMaMM M paszieliaMu. JlaHHBbIi
YYEOHBI Kypc SBISIETCS HHTErpaTHBHbIM, MOCKOJIBKY 0ObenuHser B cebe
COMACPKAHUC HECKOIBKUX MATEMaTHYeCKHX IUCUMIUIMH, TakuxX Kak aireGpa,
TPUIOHOMETPHS, MAaTEeMAaTUYECKHM aHAJIM3, TEOPUS MHOKECTB, MaTeMaTHuecKas
noruka u apyrue. Ilo mepe Toro kak o6ydarolimecsi OBIaleBAlOT BCE Goliee
HIHPOKHUM MaTeMaTHYECKHUM alIapaToM, Y HUX I10CIeN0BATENbHO (OPMUPYETCsl U
COBCPIUICHCTBYETCS  yMEHHE CTPOMTh MAaTEMAaTHUYECKYl0 MOJEIb  pealbHOl
CUTYalll, IPUMEHSTE 3HAHMA, MOJYYEHHBIE TIPH M3YYeHUH Yy4eOHOro Kypea, s
peLIeH s CaMOCTOATENIbHO CHOPMYTMPOBAHHON MaTEMATHUYECKOM 3a1a4u, a 3aTeM
MHTEPIPETUPOBATE CBOM OTBeT.

ConepxarenpHo-MeTomuueckas nuaus «UHcna U BBIYHCICHH 3aBepluaeT
(hopmMHpOBaHUe HABBIKOB HCIIOIB30BAHUS AEHCTBUTENLHBIX YHCE], KOTOpoe OblI0
Ha49aTo Ha ypOBHE OCHOBHOTO 001ero o6pasoBanus. Ha yposHe cpesnero o6iiero
obpasosanus  ocoboe BHHUMaHME  yrejseTcs (OPMHUPOBAHUIO  HABLIKOB
PallMOHATIBHBIX BBIYMCIICHHH, BKIIOYAIOIIMX B Ce0sl MCIONB30BAHME PA3TMUHbIX
(Gopm 3amucH 4Yucia, yMmMeHHe jenaTh NPUKHUIIKY, BBIMONHSATE MPHOIHKEHHDIE
BBIHMCIICHHUS, OLICHUBATh YHCIIOBBIE BBIPAXKEHMS, paboTaTh ¢ MaTeMaTHYeCKHUMHU
KOHCTaHTaMM. 3HaKOMble OOYdYalOlIMMCs MHOMKECTBA HATYPAlbHBIX, LENbIX,
PAllMOHAIbHBIX M JIEUCTBUTENBHLIX  YMCeJl  JOMNOJHAIOTCA  MHOMKECTBOM
KOMIUICKCHBIX — 4yMCeld. B Kax[IOM U3 3THX MHOKECTB paccMaTPHBAIOTCS
CBOMCTBEHHbIC €My crneLudHYecKHe 3aJa4d M ONepaliHd: [ejeHHE HALEO,
ONCPUPOBAHWE OCTAaTKaMU HA MHOXKECTBE IIEJIBIX YHCENl, O0COOble CBONHCTBA
pallMOHATIbHBIX M UPPALMOHANBHBIX YHCell, apuDMEeTHUSCKHUE OTEepalliy, a TaKkiKe
M3BIIEYEHHUE KOPHS HATypallbHOM CTENeHW Ha MHOXECTBE KOMIUIEKCHBIX YHCell.
biarozapst nocneoBaTenbHOMY pacIUMpEHHMIO Kpyra MCIONB3YyeMbIX YHCEl H
3HAKOMCTBY C BO3MOMKHOCTSAMH HMX NPUMEHEHHs [l PEIlCHHUs pa3lIM4HbIX 3aay
(opMHpyeTCs IpeJCTaBIeHHe O GAHHCTBE MATEMATHKM KaK HAyKH M ed pONId B
[IOCTPOCHHH MOJeJIEH pPeajlbHOrO0 MHpa, IIMPOKO HCIOJB3YIOTCH 0000lIeHHe U
KOHKpeTH3aIHsI.

Jlunns «YpaBHeHus M HepaBeHCTBa» pean3yeTcss Ha NPOTAKEHUH BCEro
00ydeHus Ha yYpOBHE cpelHero o6Iiero o6pa3oBaHHs, MOCKOIbKY B KAJXKIOM
pazmene llporpamMbl MpegycMOTpPEHO pellleHHe COOTBETCTBYIOLIMX 3ajay. B
pesynpraTe 00ydYalroIIMECs OBNAJECBAIOT pPA3NUYHBIMH METOJAaMH  pPelleHHs
pallMOHAJbHBIX, HPPAIHOHAIBHBIX, IIOKA3aTENbHBIX, JIOTAPUPMUYECKHX H
TPUTOHOMETPUYECKHX YpaBHEHWM, HEPaBEHCTB W CHUCTEM, a TakKe 3ajad,
coaeprKaliMx napamerpbl. IlomydeHHble yMeHHsI IIMPOKO HCIIOJB3YIOTCS IPH
MCCIIEN0BaHUU QYHKIMH C MOMOIIBIO TMPOU3BOAHOMN, NPU PEIEHUH NMPUKIIAIHBIX



3alad U 3a7ia4d Ha HaXOX/ICHHE HauOONIbIINX U HAUMEHbIIUX 3HAYCH U byHKIHn.
JlauHas conepiaTenbHas TMHHS BKIIOUAET B ce6s TakKe bopmupoBanue ymeHuit
BRIIOJIHATE  pacy€Tbl 10 (opMmylam, mnpeobpazoBaHus paluOHAILHBIX,
UPPALMOHAILHBIX W TPUIOHOMETPUYECKHX BBIpaKE€HMH, a Takke BBLIPpaKEHHUH,
COACPKAIMX CTENEeHW M Jorapudmbl. Braromaps u3yuenwuio anredpanueckoro
Marepuaja - IpOMCXOAMT  JlabHElllee  pa3sBUTHE  alTOPUTMHMYECKOrO W
a0CTPAKTHOIO MBILIEHUs 00Yydaromuxcs, (bOPMUPYIOTCST HABBIKH JEAyKTHBHBIX
pacCyaeHHuH,  paboTel ¢  CHMBOJBHBIMH Gopmamu,  mnpeacrabieHuUs
3aKOHOMCPHOCTEH M 3aBUCHMOCTEH B BHJe PABEHCTB M HEPABEHCTB. Alirebpa
npeiaraeT  3(pGEKTUBHbIE MHCTPYMEHTBI JUlsl  pelueHHs NPAaKTUYECKUX |
CCTCCTBCHHO-HAYYHBIX 3a[a4, HAIJISAHO JIEMOHCTPUPYET CBOH BO3MOJKHOCTH KAaK
A3bIKA HAYKH.

ConepixaTeIbHO-METOINYECKAS.  JTHHUS «DyHKIMH W rpadUKH» TECHO
HEPCIICTACTCA € NPYrMMH JUHUSIMH y4eOHOro Kypca, MOCKOIBKY B KaKOM-TO
CMBICJIE 3a1a€T MOC/IE0BATENIbHOCTh H3yYeHns MaTepuania. M3yuenue CTEINEHHOH,
MOKA3aTEeILHOH, J1OrapupMUIECKOH U TPUTOHOMETPHYECKUX (BYHKLMMH, UX CBOICTR
Y TpauKOB, UCTIONE30BaHMEe QYHKUMM [T pelleHus 3a0au U3 JAPYrux y4eOHbIX
[IPEIMETOB 1 peallbHO’ JKU3HU TECHO CBA3AHO KAK C MATEMATHYECKUM aHAIH30M,
TaKk ¥ C pCLICHWEM YpaBHEHMH M HepaBeHCTB. [lpu 3ToM 6oibiioe BHUMAHUE
yAensercs (OpMUPOBaHMIO yMEHHUs BBIpaXaTh (BOPMyJIaMy 3aBUCHMOCTH MEXIY
Pas/M4HbIMA - BETMYUHAMH, HCCJIEN0BAaTh MONyYeHHBlE (YHKLHMH, CTPOUTH HX
rpaguki. Matepran 3Tol cofiepKaTeIbHOM THHAM HallelleH Ha pa3sBUTHE yMEHHH
H HAaBBIKOB, TMO3BOJIAIONIMX BBIPAXATh 3aBUCHMOCTH MEXJY BeIMYMHAMH B
pasiuuHOl (opMme: aHamMTHYECKOM, rpaduyeckoii u cioBecHoil. Ero H3yUueHUe
CIIOCOOCTBYET ~ PAsBHTHIO alrOPHTMHYECKOTO MBIIUIEHHUS, CHOCOBHOCTH K
0000LIEHNIO ¥ KOHKPETH3ALMH, HCTIONB30BAHUIO AHAJIOTHiA.

ConepikatenbHas nuuus «Hauana maTemaTHueckoro amaimsza» MO3BONSET
CYLIECTBCHHO PACIIMPUTh KPYr KakK MareMaTUYeCKMX, TaK M MPUKIagHbIX 3a7ad,
AOCTYMHBIX OOYHalOMMMCs, TaK KaK y HHUX IOSBISETCS BO3MOMKHOCTH CTPOHUTh
rpaduKn  CIOKHBIX GYHKIMHA, ONpeieNnsTh HX HAWOGOJBIIHE M HAMMEHbIIHe
3HAYCHHUS, BBIYMCIATE IUIOIIAIH (QUIryp ¥ OOBEMEI Tell, HAXOAWUTH CKOPOCTH M
YCKOpeHHMsi mpoueccoB. JlaHHas copepxarenpHas JMHUS OTKpBIBAET HOBBLIE
BO3MOJKHOCTH [OCTPOCHMsI MaTeMaTHYECKMX MOJeNel peabHbIX CHUTYaLKH,
MO3BOJIAET HAXOAUTh HaWIydlliee pelleHHe B TMPHKIAJHLIX, B TOM 4YHCIE
COLMANbHO-3KOHOMHUYECKHX, 3ajla4yax. 3JHAKOMCTBO C OCHOBAMM MAaTeMaTUYECKOro
aHall3a CrocoOCTBYeT pa3BUTHIO abCTPaKTHOro, (OPMaTbHO-JIOIHYECKOrO M
KpPEaTHBHOTO MBIILJIEHUA, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh IPOsBICHUS
3aKOHOB MaTeMaTHKM B HayKe, TeXHHUKe M UCKyccTBe. Obywalioninecs y3HaiOT O



BRIZIAIOLIMXCA  pe3y/bTaTaX, MOJYy4YEeHHBIX B XOI€ PAa3BUTHUS MATEMATHKH Kak
HayKH, 1 00 UX aBTOpax.

Coneprxarenbno-mMeToauyueckas MHHU «MHOKECTBA U JOFMKAY BKJIIOYAET B
CeOs JIEMEHTBI TEOPUM MHOMKECTB M MATEMATHYECKOI Joruku. Teoperuko-
MHOKCCTBCHHDIC [IPEACTAB/ICHUS IPOHU3IBAIOT BECh KYPC MIKOMBHOM MaTeMaTUKK
W MpeanaraioT Hambollee yHHUBepPCANbHBIH A3bIK, OOBEIUHAIOLIMN BCe pa3aesbl
MATeMATHKH M €€ IPHIOKEHMH, OHM CBSI3BIBAIOT pasHbIE MATEMATHUECKHE
AMCLHMIVIMHBL ¥ MX NPUIOKCHAS B €IMHOe Lesoe. I[I03TOMY BaXHO aTh
BO3MOXHOCTE  00y4arolleMycs IOHHMATh TEOPETHKO-MHOMKECTBEHHBI  S3bIK
COBPEMEHHOM MaTeMaTHKHU M MCIIOIb30BATh €ro JJIs BBIPQXKEHUSI CBOUX MBICIIEH.
Jpyrum BaKHBIM MPU3HAKOM MAaTEMAaTHKH KaK HayKd CJIeIyeT IpU3HATh
CBOMCTBEHHYIO el CTPOrocTh OOOCHOBaHUN M CclefoBaHHE onpeaenéHHbIM
[paBuU/laM  IIOCTPOGHMA  [OKa3aTejbCTB.  3HAKOMCTBO C  92JeMEHTAMH
MaTeMaTH4€CKOM JIOTUKM CMOCOGCTBYET PAasBHTHIO JIOPHYECKOIO MbILUICHMUS
00y9aroLuXCs, TO3BONISET UM CTPOUTH CBOU pacCy’kK/IeHHs Ha OCHOBE JIOTHYECKHUX
NpaBuil, JOPMUPYET HABBIKM KPUTHYECKOTO MBILIJICHHS.

B yuebHOM Kypce «Anre6pa u Hauana MaTeMaTHYECKOro aHaln3an»
HPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBAHHUS, KOTOPBIE NPU3BaHEI
CIIOCOGCTBOBATE  (JOPMHUPOBAHHIO HABBIKOB IIOCTPOCHHUS MOJIeNel peanbHbIX
CUTyallMi, HKCCIENOBAaHUS BSTHX MOJENeH ¢ MOMOILIBIO ammnapara ajareOpel U
MAaTeMaTH4eCKOro aHalu3a, MHTEPIPETAlUH IOJYYEHHBIX pe3ylbTaToB. Takue
3aJlaHust BIUICTCHBI B KAXKbli U3 Pa3/iesioB NPOrpaMMBl, TOCKONBKY BECh mMaTepual
y4eOHOro Kypca IIHPOKO UCMONL3YeTCs A pelleHusl NpUKIaAHbIX 3afad. [Ipu
PELICHMI  pealbHBIX  NPAKTHYECKHX  3a4a4  obyqalolluecs  pa3BHUBAIOT
HaOMOAATE/IBHOCTh, YMEHHE HaXOIUTh 3aKOHOMEpPHOCTH, abcTparupoBarbes,
MCIOJIL30BATE  aHANOTHIO,  0000MWAaTh M KOHKPETH3MPOBATh npobiemy.
JlesTenbHOCTE 10 OPMHUPOBAHMIO HABBIKOB pPelUeHUs IIPUKIAIHBIX 3aja4
OPTaHU3yeTCA B NIPOLECCE U3yYeHHs BCEX TeM yueGHOro Kypea «Anrebpa u Hayana
MaTeMaTU4YeCKOTO aHaIU3ay.

Ha wusyuenme ywe6moro xypca «Anrebpa M Hayasa MaTeMaTHYECKOIoO
aHamm3ay oToaMTes 272 vaca: B 10 kiacce — 136 wacos (4 uaca B Hezeno), B 11
Kiacce — 136 yacos (4 yaca B Heseli0).



COINEPKAHUE OBYUYEHUS
10 KIIACC

Yuciia u BbIYHCIEHHS

Paunonaneuele uncina. OGLIKHOBEHHBIC W eCATHYHbIE OpoOH, MPOLEHTEIL,
OeckoreuHbie nepuoandeckue apobu. IIpumMeHeHue Jpobell ¥ NpoLEeHTOB s
PELICHUA NPUKIIANHBIX 38124 U3 Pa3/IMuHbIX OTpaciIel 3HAHUM U peanbHOM JKU3HU.

JledicTBuTenbHble  uYucna.  PauuonanbHble M UppalMOHa/IbHble  YMCIIA.
ApudmeTuieckne  omepauMM ¢ JeHCTBUTENbHBIMH  UYHCIAMM. Moayns
JACHCTBUTENILHOIO YMCIIa U €ro cBoicTBa. [IpUGIHKEHHBIE BHIYMCICHMS, [paBuJia
OKpYIJIEHUS, IPUKKIKA U OLIEHKA pe3ysibTaTa BhIYMCIICHUIA.

Cremens ¢ wmembIM mokasateneM. bunom Hbtotona. Mcronb3osanue
MONXOAAIICH (POPMBI 3aMUCH JEHCTBUTEIBHBIX YMCET ISl PEIICHHMs IIPaKTUYECKUX
3a/1a4 ¥ NIPeJICTaBJICHHS JaHHBIX.

Apu(MeTruecKuii KOpeHb HATYpalbHON CTEIIEHH W ero CBOHCTBA.

Crenenb C palMOHANBHBIM IOKa3aTelleM M €€ CBOWCTBA, CTeleHb ¢
JNEHCTBUTEIILHBIM MOKa3aTeleEM.

Jlorapudm uucna. CaolicTra norapudma. JlecaTUuHble W HaTypajbHbIe
J0rapuQmbl.

CuHyc, KOCHHYC, TaHIe€HC, KOTAHI'€HC YHCJIOBOIO aprymeHra. ApKCHUHYC,
apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTA.

YpaBHeHHsl H HepaBeHCTBA

ToxnmectBa M TOXAECTBEHHBIE MPeoOPA3OBAHMS. VYpaBHeHUE, KOpeHb
YPaBHEHUs. PaBHOCHMIIbHBIE ypaBHEHHs U ypaBHEHHs-CEeNCTBUsA. HepaseHcTso,
pelIeH’e HepaBeHCTBA.

OcCHOBHBIE METOIBI pEeLIEHUs LIENBIX OpOoOHO-paLIMOHATIBHBIX ypABHEHUH H
HEPABEHCTB. MHOIOYIEHBl OT OJHOM MepeMeHHOH. JleJeHHe MHOrouneHa Ha
MHOro4wieH ¢  ocratkoM. Teopema be3y. MHorounensl ¢ LEJbIMH
ko3 duunerramu. Teopema Buera.

[IpeobpazoBanus YHCIOBBIX BbIpAKEHUIA, coAepXKallMX CTeNeHU U KOPHH.

MppauuoHanbHbie YPaBHEHHS. OcHOBHBIE METO/1bI peLIeHus
UppallMOHaJIbHBIX YPaBHEHUH.

Ilokasarenbubie ypaBHeHHs. OCHOBHBIE METOMBI PELICHUS [OKA3ATENbHBIX
YpaBHEHHMH.

IIpeobpasosanne BEIpaXKeHUH, COfEPKAILMX TOTAPHBMEL.

Jlorapudmuyeckue YPaBHEHMUS. OcHoBHEIE METO/IbI pelueHus
JT0rapu(MUYECKUX YpaBHEHHIA.
OcCHOBHbIE TPUIOHOMETPUYECKHE (opMyJibl. [IpeobpazoBanue

TPHUIOHOMETPHYECKUX BbIpOKEHHUM. PellieHne TPUroHOMEeTpHYECKUX YPaBHEHHI.



Penienne cucteM IMHEWHBIX ypaBHEHHH. MaTpulla CHUCTEMbI JIMHEHHBIX
ypaBHeHHH. OnpenenuTens MaTpuibl 2%2, €ro I€OMETPHYECKHUH CMBICH H
CBOMCTBA, BBIYHUCJICHHE €TI0 3HAYEHUs, IPUMEHEHHUE ONMpeAeNUTells i pelleHM s
CHCTEMbI JIMHEMHBIX ypaBHEHUH. Peuienue npukmaaHeiXx 3a/ilad ¢ [MOMOILLBIO
CUCTeMbl JIMHEHHBIX ypaBHeHUU. WcciienoBaHue TIOCTPOEHHOM Mojenu ¢
[IOMOLLLIO MaTPULL U ONpe/ieIUuTeNeH.

[locTpoenne maTemaTHyecKMX MOJieNield pealibHOM CHUTyallid C TOMOLIBIO
ypaBHEHMH W HepaBeHCTB. IIpuMeHeHue ypaBHEHUU U HEPABEHCTB K PEIIEHUIO
MaTeMaTUYECKUX 3aja4 M 3a7ady M3 pa3lIM4YHBIX o0jacTedl Haykd U peanbHOMU
KU3HHU.

POyHKUUH ¥ rpaduKH

Oynkuus, crnocodsl 3agaHusi (yHKUMH. B3auMHO o00paTHbie (QyHKIHH.
Komnosuums ¢ynxuuid. I'padux  dyHkuum. DiemeHTapHble Npeobpa3oBaHMS
rpagpukoB hyHKIHIA.

Ob6nacTh onpeneneHuss ¥ MHOKEeCTBO 3HaueHHi GyHkuuu. Hynu dyHkimu.
[TpomexyTiu 3HakonocrosHcTBa. YETHBIE U HeuéTHble QyHkIuU. [lepuoauyeckue
(GyHkunu. [IpoMexXyTKM MOHOTOHHOCTH (DYHKUHMH. MakKCUMyMbl M MHHHMYMbI
Gynkuun. Haubosbiiee u HauMeHbliee 3HaYeHUs: PYHKIIMUA HA [IPOMENKYTKE.

JIuHeliHas, KBaapaTU4Has W JIpOOHO-THHEWHAs (YHKLHH. DlieMeHTapHOe
UCCIe0BaHHE U TIOCTPOCHHE UX I'PadHKOB.

CrenenHas QyHKLHMS C HATYpaJIbHBIM U LIEJBIM MOKa3aTeleM. EE cBolicTBa U
rpapuk. CpoiicTBa U rpaduK KOpPHSA N-OM CTENeHM KakK (QYHKUUU OOparTHOM
CTEIEHM C HAaTypPaJIbHBIM IOKa3aTelleM.

IlokasaresnpHas v sorapupmuyeckas (GyHKIUM, HX CBOHCTBA U TrpaduKu.
Mcnonb3osanne rpagukoB (GyHKLUMHA JUIsl pelIeHUs] ypaBHEHUH.

Tpuronomerpuyeckast OKpYKHOCTb, OIIpeJieieHHe TPUIOHOMETPUUYECKHX
(yHKUMI 4HCIIOBOTO apryMeHTa.

OyHKUMOHANbHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax M SIBJICHHUSIX.
I'paduku peasbHBIX 3aBUCUMOCTEHA.

Hauana maTeMaTHYeCKOro aHa/u3a

[TocnenoBaTensHOCTH, CcHOCOOBI 3aJaHMs IIOCIEAOBaTeNbHOCTEH. MeToxn
MaTemMaTH4YeCcKou UHIYKLHH. MonoToHHEBIE u OTpaHUYEHHbIE
MOCJIEN0BaTEILHOCTH. VICTOpUS BO3ZHMKHOBEHHSI MaTeMaTHYeCKOro aHalusa Kak
aHanu3a OECKOHEYHO MallbIX.

ApudmMeTryecKas U reoMetpuyeckas rnporpeccuu. beckoneuHo yObiBatolnas
reomerpuyeckas nporpeccus. Cymma OeckoHeYHO yObIBaIOIlEH reoMeTpuyecKom
nporpeccuu. JIuHerHpli U 3KCNIOHeHIMaNbHBIA pocT. Yncno e. Dopmysia claoAHbIX
npoueHToB. lMcnonp3oBaHWe nNPOrpeccMd sl  pelleHMsl peaibHbIX 3aaady
IIPUKJIAJHOIO XapakTepa.



HemnpepsiBEble QYHKIMM W WX CBOMCTBA. T0YKM pas3peiBa. ACHMIITOTHI
rpapukos Gynkuuid. CpodicTBa (YHKUMH HeENpepblBHBIX Ha oTpeske. Metoj
WHTEpPBAJIOB Ul pelleHus HepaBeHCTB. l[IpuMeHeHHe CBOMCTB HeEMpepbIBHbIX
GYHKLMH 47151 pelleHus 3a1ad.

[lepsas u BTOpas npoussoaHbie pyHkuuu. OnpenencHue, reOMETPHYECKHA U
Gu3MUecKuii CMbIC MPOM3BOAHON. Y paBHEHHE KacaTelibHON K IrpaduKy QyHKIHH.

Ilpoussonuble  3neMeHTapHbIX  (QyHkumd.  Ilpowssoanas — CymMBbl,
MPOU3BEIEHWsI, YACTHOTO X KOMIIO3UIMU (PyHKLIHUH.

MHuoxecTBa H JIOTHKA

MHOKeCTBO, ONEepaliyd HajJ MHOXKECTBAMH M MX CBOMcTBa. JluarpaMmbl
Diinepa—BenHa. IlpuMeHeHHe  TEOPETHKO-MHOXKECTBEHHOIO — ammnapara s
ONMKCaHMs pPeaJIbHBIX IPOLIECCOB M ABIEHWM, NpPU PEIICHUM 3ajaq4 M3 APYyrux
yueOHBIX [IPEIMETOB.

Onpejenenne, TeopeMa, CBOWHCTBO MaTeMaTM4Ye€CKOro 00bLeKTa, CCIACTBHE,
J10Ka3aTe/bCTBO, PABHOCUIIbHbBIE YPABHEHHS.

11 KIIACC

Yuciaa 4 BbIYHCICHHS

HarypanbHble ¥ nenble yucia. [IpyMeHeHre NPU3HAKOB JEJIMMOCTH LENbIX
ypces1, HauGonpmuii obuwi nenutens (nanee — HOJI) u Haumenbuiee oOluee
kpaTHoe (jianee — HOK), ocTaTtkoB o Moayiio, anroputma EBkinjaa [l pelicHus
3a/1a4 B LeJbIX YUCax.

KoMmruleKcHble uucna. AureOpavdeckas U TPUTOHOMETpHYEcKas (popmbl
3aMUCU KOMIIJIEKCHOTO 49ucia. ApupMeTHYecKUe ollepalru ¢ KOMIUICKCHBIMU
ypcaamu. M3obpakeHHe KOMIUICKCHBIX YHCeI Ha KOOPAMHATHOW IJOCKOCTH.
®opmyna Myaspa. KopHu n-oil crerneny u3 KOMILIEKCHOro ducna. [lpuMeneHne
KOMIIJIEKCHBIX YHCEll JIA PeIIeHUs (PU3UUECKUX U T€OMETPUYECKHX 3a/1ad.

YpaBHeHusi H HepaBeHCTBA

CucreMa M COBOKYIIHOCTh YypaBHEHWH U HEpaBeHCTB. PaBHOCHIIbHbBIC
CUCTEMbI ¥ CUCTEMBI-CIIeICTBUsI. PaBHOCHUIIbHEBIE HEPABEHCTBA.

Or6op  KOpHEH  TPUIOHOMETPMYECKMX  ypaBHEHHH € IOMOLUBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH. PeliieHne TPUroHOMETPHYECKHX HEPABEHCTB.

OCHOBHBIE METOMBl  pellieHMs TOKa3aTeJbHBIX W Jlorapu(pmMu4ecKux
HEPAaBEHCTB.

OCHOBHbIE METO/IbI PELUEHHsI HPPALIMOHAIIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEILEHUS] CHCTEM M COBOKYIHOCTEH palldOHANBHBIX,
MpPALIMOHAILHBIX, TI0KA3aTeNIBHBIX U JIOrapu(MUUECKUX yPABHEHUH.

YpaBHeHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.



[l[pumenenue  ypaBHeHMH, CHUCTeM M  HEPaBEHCTB K  peLICHMIO
MaTeMaTHYeCKMX 3aJa4 M 3aJa4y M3 pa3iM4HbIX oOnacTed HAykd M pealbHOM
JKM3HU, MHTEPIIPETALMs NOMYyYEeHHbIX Pe3yJIbTAaTOB.

DyHkuuu 1 rpapukn

I'padux xomnosunum ¢ynximi. ['eomerpudeckne 06pas3bl ypaBHEHUHA U
HEPABEHCTB HAa KOOPAUMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOHCTBA U TPadUKH.

I'paguueckue meToapl peuieHds ypaBHeHHMH W HepaBeHCTB. | paduueckue
METO/1bl PeLlIeHH s 3a/lad ¢ MapameTpaMHu.

Mcnosib3oBanue rpadukoB (yHKUME A0  MCClIeAOBaHMs IPOLIECCOB H
3aBUCHMOCTEH, KOTOpbI€ BO3HMKAIOT IPU pELICHUH 3aJay U3 JAPYTHX YyueOHBIX
NPeIMETOB U peabHOMN XKU3HHU.

HauaJsia maTemaTH4YeCcKOro aHa/jimu3a

ITprmenenne MpOU3BOIHON K HCCIIEIOBaHUIO (PYHKIMH HA MOHOTOHHOCTH U
okcTpemymbl.  Haxoxnenume  HaubGosbllero WM HAMMEHBIUErO  3HAYCHHUH
HEIpepbiBHON (DYHKIIUU Ha OTPE3KE.

[IpyMmeHeHre NPOU3BOAHOM JUIsi HAXOXKOCHUS HAWIY4IIero pelieHUs B
MPUKIAAHBIX 3aja4yax, Ui OINpedeNeHHUs CKOPOCTH H YCKOpEeHMs TMpoliecca,
3aaHHOT0 (POpPMYJI0M UK rpaduKoM.

[lepsooOpa3sHasi, OCHOBHOE CBOMCTBO mnepBoobpa3Hbix. I[lepBooOpa3zHbie
djIeMeHTapHbIX QYHKUMHA. [IpaBuiia HaxoxaeHUs IepBOOOPa3HBIX.

Wurerpai. ["'eomerpuueckuit CMBICII UHTerpasa. Briuucnenue
oInpeen€HHOro uHTerpaia no gpopmyie Hoiorona-Jleibuuna.

IIpuMeHeHne wWHTerpana i HaxOXKIAEHHUS IUIOLIaZer miockux Guryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepsl  pewienuit gud@epeHUMalbHBIX ypaBHEHU. Martemaruueckoe
MOJIE/IMPOBAHKE peaNbHBIX IPOLIECCOB C INOMOUIBIO  AU(hepeHLnaIbHbIX
YpaBHEHHUI.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS VYYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI' O AHAJINU3A»
(VI[JIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBUIEIO
OBPA3OBAHM

JIMHHOCTHBIE PE3YJIbTATbI

1) rpa:IaHCKOro BOCIIHTAHHUSA:

c(hOpMUPOBAHHOCTH IPAXKAAHCKOM MMO3UIIUK 00y4arolerocs Kak akTHBHOrO U
OTBETCTBEHHOIO  4jleHa  poccHiickoro  oOuiectBa,  NpeACTaBiIeHHe O
MaTeMaTH4eCKUX OCHOBaX (YHKLHOHWPOBAHHS PA3JIMYHBIX CTPYKTYp, sBICHHH,
Mpoleayp TrpaXkaaHCKoro obmecTBa (BBIOOpPBI, ONPOCHl M JpYroe), ymeHue
B3aMMO/IEIICTBOBATh C COIMAJbHLIMKA HHCTUTYTaMM B COOTBETCTBHM C HX
(YHKLMSMU M HA3HAYEHUEM;

2) 1aTPHOTHYECKOI0 BOCIIHTAHHS!

cOpMUPOBAHHOCTb POCCUMICKOM I'PaKAaHCKONW HUACHTUYHOCTH, YBaKCHMS K
POLLUIOMY ¥ HACTOSIIEMY POCCHUCKOW MaTeMaTHKH, UEHHOCTHOE OTHOLICHHE K
JOCTU/KEHUAM POCCUMCKUX MaTEMAaTUKOB U POCCHIICKOM MaTeMaTH4eCKOM I1IKOJIbI,
MCTIONb30BAHKE STUX JOCTIKEHHH B JAPYTHX HayKax, TeXHONOTHsX, cgepax
9KOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSA:

0CO3HAHME JyXOBHBIX LIEHHOCTEM poccUiickoro Hapozaa, chopMHPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3THYECKOrO MOBEJACHHUS, CBA3aHHOIO C MNPAKTHUCCKUM
NpUMEHECHHEM [OCTH)KEHHH HayKM M AEATEIbHOCTbIO YHYEHOro, OCO3HaHKE
JIMYHOI'O BKJIaZa B MIOCTPOEHHE YCTOWYHUBOrO OyAyILEro;

4) 3cTeTHYECKOro BOCIIHTAHHS:

HCTETUUECKOE OTHOIIEHHWE K MHPY, BKIIOYas 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIIEHUH, pacCyKIeHUH, BOCIIPUMMYUBOCTD
K MaTeMaTUYECKUM aclleKTaM pa3/IMYHbIX BUJOB HCKYCCTBA,

S) ¢pu3HUYeCKOro BOCIIHTAHMS:

chOpMUPOBAHHOCTE yYMEHHUSl TPUMEHATh MaTeMaTHYCCKME 3HaHUS B
MHTepecax 3[0pOBOro 1 6e3omacHOro odopasa KU3HH, OTBETCTBEHHOE OTHOLICHHUE K
CBOEMY 3710pPOBBIO (3/10pOBOE IMHUTaHHE, COANAHCHMPOBAHHBIM PEXKUM 3aHATHH H
OT/IbIXa, perynsipHas (Gusnyeckas akTHBHOCTB), (pU3HUeCcKOe COBEPLICHCTBOBAHNE
[P 3aHATUIX CIIOPTUBHO-03[J0POBUTENLHON AeSTebHOCTbIO;

6) TPYAOBOro BOCIIHTAHHUSA:

FOTOBHOCTh K TpPYAy, OCO3HaHWE IIEHHOCTH TPYHOMIOOUs, HHTEpeC K
pasnuuHbiM  chepamM  MPO(ECCHOHANBHOH  NCSITEBHOCTH,  CBA3AHHLIM  C
MATEMATHKOW M €& IPUIIOKEeHHSIMH, yMEHHWEe COBepLIaTh OCO3HAHHBIA BBIOOD
Oynyiiell npodeccud M peann30BbIBaTH COOCTBEHHBIE JKU3HEHHbIE [JIAHBL,



FOTOBHOCTH M CIIOCOOHOCTH K  MareMaTHueckoMy  0o0pasoBaHHiO M
camMo00pa3oBaHUI0 HAa TMPOTSHKEHWHM BCEH JKW3HM, TI'OTOBHOCTbL K aAKTHBHOMY
YUaCTHIO B PELLIEHHM MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) 3K0JIOrHY€CKOro BOCIIMTAHMSI:

chOpMHUPOBAHHOCTh ~ 3KOJIOIMYECKOM  KyJbTYpbI, [OHUMaHWE BIMAHM
COLMATTEHO-9KOHOMUYECKHX TPOLIECCOB HA COCTOSHUE TIPUPOJHOM M COLMANbHOM
Cpespl, 0CO3HaHKeE MIOGANBHOrO XapakTepa KOJIOrHIeCKUX MpobieM, OpHeHTalNs
Ha [pUMEHEHHe MaTeMaTMYeCKWMX 3HAHWH MUl pelleHust 3anad B 00nacTy
OKpYsKalollei Cpejibl, TJIaHMPOBAHUE MOCTYNKOB M OLCHKH HX BO3MOKHbBIX
[IOCJIEACTBUI [IJIsi OKPYI/KalOLEn Cpe/ibl;

8) LeHHOCTH HAYYHOI'0 HO3HAHHUSA:

cpOpMHUPOBAHHOCTh MHMPOBO33PEHHs, COOTBETCTBYIOLIEr0 COBPEMEHHOMY
YPOBHIO  pa3BUTHs ~HAyKd M  OOIIECTBEHHOH  IIPAKTHKH,  [OHUMaHuWe
MaTeMaTH4eckKoi HayKH KaK c(epbl 4YeloBe4ecKOil JAeATeNbHOCTH, STarnoB e
pa3BUTHs ¥ 3HAYAMOCTH MU pa3sBUTHs LUBWIM3ALMH, OBJIA/JICHUE 53BIKOM
MaTEMaTUKM M MaTeMaTHYeCKOW KyJbTypOd Kak CpEeACTBOM [IO3HaHHs MHPA,

FOTOBHOCTb OCYIIECTBISTh IPOEKTHYIO M HCC/IEIOBATEIbCKYIO JEATCIbHOCTD
WHAMBK/1yaJbHO U B IPYMIIE.

METAIIPEMETHBIE PE3YJIbTATbI

[TozuaBaTe/ibHble YHUBepcalibHbIe yueOHbIe IelCTBHS

ba3zoBbie Jiornyeckue gefdcTBuUs:

BBIAB/IATL M XapakTepHU30BaTh CYyIIECTBEHHBIE MPU3HAKKW MaTEeMaTH4ECKUX
0OBEKTOB, TIOHSTHM, OTHOIIEHHH MeXIy IOHSATUSMH, (DOPMYIMpPOBATh
Ompe/ie/ieHHsl TOHATHH, YCTAHABIMBATH CYIECTBEHHbIH TPU3HAK KIIaCCH(UKALAHU,
OCHOBaHMs [ 0000LIeHUS U CpaBHEHUS, KPUTEPUU MPOBOJAUMOIO aHallu3d,

BOCNPUMHUMATh,  (DOPMynHpOBaTh M MpeoOpa3oBbIBaTH  CYK/ICHUS:
yTBEpAKTE I bHbIE H OTPULIATENIbHbIE, €IMHUYHBIE, YaCTHbIE U O0LLHE, YCIOBHbIE,

BBISIBJISITL MaTeMaTUYECKME 3aKOHOMEPHOCTH, B3aMMOCBSA3H U NPOTHBOPCHHUS
B (hakTax, JIAHHBIX, HAONIOAEHUAX M YTBEPKIACHHSX, Mpeiarath KpUTCpUH [T
BbISIBJIEHHS 3AKOHOMEPHOCTEH U MPOTHUBOPEYHA;

felarb BBIBOJABI C MCMOJB30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBLIX M
MHIYKTUBHBIX yMO3aKIIFOUeHHH, yMO3AKIIOUEHHUH 110 aHATIOTHH;

MPOBOJMTH CAMOCTOSITENBHO A0KA3aTeIbCTBA MATEMATHIECKHX yTBEPKIACHNHA
(npsIMBIE 1 OT TIPOTHBHOTO), BEICTPaUBaTh apryMEHTallMIO, IPUBOJUTE IIPUMEPEL 1
KOHTPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIC CYKIECHHA U BHIBOABL;

BpIOMpaTh Crmoco0 pemieHus ydeGHOM 3aza4yd (CpaBHMBATL HECKOIBKO
BapUaHTOB  pelleHus, BblOMpaThL  Haubolee noaxodsnmi ¢ y4€Tom
CaMOCTOSITEIBHO BblJIEIEHHbIX KPUTEPUEB).



Ba3soBbie HccieAoBaTe/IbCKUe JeiicTBUS:

KCIIOJIb30BaTh BOIPOCHI KAaK HMCCIEIOBAaTENbCKUNA WHCTPYMEHT TMO3HAHMA,
hopMy/nupoBaTh  BOMPOCHL,  (PUKCHpYIOIIME  MPOTHBOpeYHE,  Mpodiemy,
yCTaHaB/IMBAaTh WCKOMOE M JaHHOoe, (JOpPMHUpPOBAaTh TMNOTE3y, apryMEHTHPOBAThH
CBOIO MO3HULIMIO, MHEHHUE;

[IPOBOJAMTL CAMOCTOSTEIbHO CINIAHUPOBAHHBIH dKCIIEPUMEHT, UCCIC/I0BAHKE
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro o0beKTa, sIB/IeHUs, npolecca,
BBISIBJICHHIO 3aBHCHMOCTEH MeK/1y 00BbEKTaMH, SBICHHUAMH, TIPOLECCaMHy;

CaMOCTOSATENBHO (POPMYJIUPOBAaTh OOOOLIEHMS M BBIBOJBI IO PE3yjbTaTam
NPOBENEHHOTO  HAONIOAEHWs, MCCIEeJOBaHMsA, OLEHHBAaTH  JOCTOBEPHOCTD
IOJIy4eHHBIX PE3yJbTaTOB, BEIBOJOB U 000OILEHHUH;

MPOrHO3MPOBATE BO3MOXKHOE Da3BUTHE Mpoliecca, a TaKKe BbIABUIATH
[PEIOJI0KEHHUS O er0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ unpopmauuen:

BBISBIATL AePUUUTH MH(QOpPMALIMK, TaHHBIX, HEOOXOJUMbIX Ul OTBETa Ha
BOMPOC U JUIsi peLUEHMs 3a1a4H;

BLIOMpaTh MH(OPMAIMIO U3 UCTOUHUKOB Pa3IMYHbIX THIIOB, aHAIW3UPOBATD,
CHCTEMATH3MPOBaTh M MHTEPIIPETUPOBATh HMH(OPMALHUIO pPA3/IMYHBIX BHUJIOB H
dopm npencTaBiIeHUs,

CTPYKTYpHpOBaTh MH(OPMALMIO, NpPEACTABIATH €€ B PasiU4HBIX (opmax,
UILIFOCTPUPOBATE Tpa(UyYecKH;

OLIeHUBATh HaJI&KHOCTh uH(pOpMaIUu 1o CaMOCTOSITE/IHO
copMyIMPOBAaHHBIM KPUTEPHUSIM.

KomMylHKATHBHbIE yHHBepcablble yueOHble 1eHcTBHS

O0wexHue:

BOCIIPHHUMATE ¥ (POPMYJIMPOBATH CYXKJIEHHUs B COOTBETCTBUU C YCJIOBUAMH U
fensMu OOLLEHUs, SCHO, TOYHO, IPaMOTHO BBbIpaXkaTb CBOK TOYKY 3pEHUs B
YCTHBIX M [HMCbMEHHBIX TEeKCTaX, JaBaTh MOSICHEHWs MO XOJAY PELICHHs 3a/atH,
KOMMEHTHPOBATD IOJy4YeHHBIN pe3yJIbTaT,

B X0Jie 0OCYKIeHHs 3a1aBaTh BOIPOCHI MO CYIIECTBY OOCYXkIaeMOH TEMBI,
npoGeMbl, pellaeMoil 3ajadd, BBICKA3bIBAaTh HJCH, HalEJEeHHbIE Ha IOHCK
peLeHHUs, COMOCTABIATh CBOM CYMKJACHHS C CYXKICHHSIMH APYTUX YyYaCTHHKOB
juanora, o0Hapy/KUBAaTh PA3IMUYMe W CXOACTBO [O3MLMH, B KOPPEKTHOH (opme
GopMyIHpPOBaTh PA3HOIIACKS, CBOM BO3PAKEHHUS;

MpeJICTABISATh Pe3yJ/IbTaThl PELICHUS 3a[a4H, SKCIEepUMEHTa, HCCIIC0BaHus,
[POEKTa, CAaMOCTOATENBHO BbIOMpaTh (OpPMAT BBICTYIUIEHHS C Y4ETOM 3anad
[pe3eHTALUH U OCOOCHHOCTe! ayAUTOPUH.

PeryasituBHble yHHBepcajbHble yueOHble 1eHCTBHS



Camoopranu3auus:

COCTABJIATL IUIAH, aJiTOPHTM pelIeHHs 3a/laud, BLIOMPaTh Croco0 pelieHus ¢
Yy4ETOM MMEIOILUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
M KOPPEKTHPOBATh BAPHAHTBI PeLLeHUH ¢ y4€TOM HOBOM MH(OPMALIMH.

CaMOKOHTPOJ1b, 3MOLHOHAJIbHbIH HHTE/JIEKT:

BlaJeTh HABLIKAMM  [103HABATEJBHOM  peQIeKCMM  Kak  OCO3HaHHA
COBEpILIAEMbIX JEHCTBHH U MBICIMTENBHBIX IIPOUECCOB, HX Pe3ysIbTaTOB, BIANETh
cnocobamMy CaMOIIPOBEPKH, CAMOKOHTpPOJISl Mpoliecca M pesyjbTara peLleHHMs
MaTreMaTH4eCKOM 3aa4uu;

MpeBUIeTh TPYAHOCTH, KOTOpPble MOI'YT BO3HUKHYTb [PU PELICHHUM 3a/la4u,
BHOCHUTL KOPPEKTHUBBI B J€ATEBHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, JaHHbIX,
HakIeHHBIX OLLIHOOK, BBISIBICHHBIX TPY/HOCTEH;

OLICHHBATh COOTBETCTBME PE3yJIbTATA eI H yCIOBHAM, OOBACHATD MPUUMHbI
JNOCTHIKEHUST MM HEJOCTHIKEHMS Pe3y/IbTaToB AESTENbHOCTH, HaXOAUTh OLIHOKY,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHasi 1eATeNbHOCTD:

MOHMMATh M KCIOIB30BaTh MPEHMYILECTBA KOMaHIHOM M MHIMBH/YalbHOM
paboTBl Tpy pelleHWH yd4eOHBIX 3a4ad, HPUHMMATh LElb COBMECTHOH
[eSITebHOCTH, TIIAHUPOBATh OPraHU3aliio COBMECTHOM paboThl, pacrpesesTh
BUIBI paboT, [0roBapuBaThCs, OOCYXKHATh MPOLECC M pe3ynbTar paboThl,
00001IaTh MHEHHSI HECKOJIBKUX JIFOJEH;

yuaCTBOBAThL B TPYMNOBLIX (hopmax pabotsl (06CyxkAeHUSA, OOMEH MHEHMH,
«MO3rOBble  IITYPMBI» M MHBIE), BBINOIHSTE CBOKO 4acTb paboThl U
KOOPJAMHMPOBATH CBOM HEHCTBUSI C JAPYTMMM 4YJIeHaMHd KOMaH/bl, OLEHHUBATH
KauecTBO CBOEro BKJIaJa B OOLIMIl MPOMYKT MO KPUTEpUsiM, chOpMyIMpOBaHHbBIM
YyYaCTHUKAMU B3aUMOJIEHCTBHS.

I[NPEJMETHBIE PE3YJIbTATDI

K konuy o0ydenus B 10 kjacce oOydYarolMHCs IMOJNYHHT ClEAylolre
IpeaMeTHbIE Pe3ysibTaThl 0 OT/AEIbHBIM TeMaM paboueid MporpamMMbl yueOHOro
Kypca «Anrebpa 1 Hayajaa MaTeMaTH4eCKOro aHaausay:

Yiuca H BbIYHC/ICHHA:

cBOOOJHO ONepUpoBaTh MOHATHSAMHU: PAlMOHAIBHOE 4YHCIIO, OecKoHeuHas
nmeprofudeckas JApoOb, IMPOLEHTBI, HPPALMOHAIBHOE YHMCJIO0, MHOXKECTBA
palMOHAIbHBIX U JeHCTBUTEIBHBIX YHUCEN, MOYJIb ICUCTBUTEILHOIO YU CIA;

MPUMEHSATh OpoOM M NPOLEHTHI /s peLIeHHs NPUKIAAHBIX 3aad H3
pa3JIMYHbIX OTpaciieil 3HaHUH U peallbHOM JKU3HH;

MPUMEHSITh PUOIMKEHHBIE BBIYMCIIEHM S, TIPABUJIa OKPYIIICHHS, TPUKUAKY U
OLIEHKY Pe3yJibTaTa BbIUMCIICHUI;



CBOOOJHO OIEPUPOBATH IIOHATHEM: CTeMeHb ¢ ILENbIM IoKa3areseM,
MCIIOJIL30BATh MOAXOISIIYI0 (GOpMY 3allUCU JEHCTBUTENLHBIX YUCEN ISl PEeLCHUs
NpaKTHUeCKUX 3aJa4 U NpeJICTaBICHUs JaHHbBIX,

cBOOOIHO ONEpUpOBaTh MOHATHEM: api()METHYECKUH KOpeHb HATypalbHOH
CTeTeHH;

¢BOOO/IHO ONIEPUPOBATH MOHSTUEM: CTENEHb C PALIMOHATBHBIM [10Ka3aTC/IEM,;

cBOOOJHO ONEpPUPOBATh MOHATHAMM: Jorapudm 4ucia, ACCATHYHbIC H
HATypaJibHbIe J1Orapu(mbl;

cBOOO/IHO OTEPUPOBATH TOHATUSIMU: CHHYC, KOCHHYC, TAHI'®HC, KOTAHIEHC
YHCIIOBOIO apryMeHTa,;

OIepUPOBATh TMOHATHSIMHU: APKCHHYC, apKKOCHHYC W ApKTaHI'€HC 4HUCIIOBOIO
apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

cBOOOJIHO OMEPUPOBATh MOHATUSIMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCHJIbHBIE YPaBHEHUS U yPaBHEHUs-CIIE/ICTBUSI, PABHOCHIIBHbBIC HEPABEHCTBA;

NPUMEHATH pa3jiMuHble METOIbl peLICHHs pPalMOHAlbHBIX K JIPOOHO-
palMOHAIbHBIX ypaBHEHWM, HPUMEHATH METOJI HHTEPBAloOB JJs PELICHHs
HEepaBEHCTB;

cBOGOHO ONEpPUPOBATh MOHATHAMH: MHOTOWIEH OT OJHOH Ie€peMeHHOH,
MHOTOWIEH ¢ IelbIMA Kod(DpuimeHTaMd, KOPHH MHOIOWICHA, MPUMEHATH
JleieHre MHOTO4JIeHa Ha MHOTO4JIEH ¢ OCTaTKoM, TeopeMy besy u teopemy Buera
JUIsl pelleHus 3a1ad;

cBOGOJHO OMEpUpOBaTh TMOHATHUSIMH: CHUCTeMa JIMHEHHBIX YpaBHCHUH,
MaTpHLa, OINpeNeNuTeNb MaTpUll 2 X 2 W €ro reOMeTpPHYeCKUH CMbICI,
MCIIONIL30BAaTh CBOMCTBA ompejeuTesiss 2 X 2 s BbIYMCICHUS €ro 3HAYCHHMA,
[IPUMEHSTL ONpeJeNMTEeNr JUlsi PEIIeHHs CUCTeMbl JMHEHHbIX ypaBHCHMH,
MOJIENIMPOBATh peajlbHble CUTYallMi C [OMOLIBIO CHCTEMBI IMHEUHBIX yPaBHCHHH,
MCCIe0BaTh MMOCTPOEHHbIE MOJENH C [OMOIUBIO MAaTpHll M ONpE/AENUTeIIeH,
MHTEPIPETUPOBATH NOTYYEHHBIH pe3yiIbTaT;

HUCIIOJIL30BATh CBOMCTBA MJEMCTBUM C KOPHAMH I npeodpa3zoBaHus
BbIpa/KEHUH;

BBITIOJIHATE MPe0OpPa30BaHUS UUCIOBBIX BBIPAXKEHHUM, COIEPKALIMX CTENCHH C
palMOHaIbHBIM [10KA3aTEIIEM;

UCI0J1b30BaTh CBOMCTBa norapupmMoB AJIst npeoOpazoBaHus
jgorapuGMUUECKUX BbIpaKEHHH

cBOOO/IHO OMEpUpOBaTh MOHATUSIMU: HMpPpALMOHAJIbHBIC, MOKA3aTC/bHBIC H
norapupmMudecKie ypaBHEHHs, HAXOAUTh UX PEILEHHMs C MOMOULIBIO PABHOCHIIbHBIX
[epexo/i0B UM OCYLIECTBIIASA IPOBEPKY KOPHEH;



MPUMEHATHL OCHOBHBIE TPUTOHOMETpUUecKkue GopMyJibl JUlst peodpa3oBaHusl
TPUTOHOMETPHUYESCKHX BbIPAKEHHH,

CBOOOJIHO ~ ONEPUPOBATH [OHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE,
MpUMEHsTL  HeoOXoxumble  (OpMyNbl  [UId  pEIUEHHMs  OCHOBHBIX — THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJIEJIMPOBAaTh pealbHble CHUTyalldd Ha s3bIKe anreOpbl, COCTABIATH
BbIPDAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJa4H, MCCICI0BaTh
MOCTPOEHHbBIC MOJIEIH C MCIIOJIF30BAHKEM allrapara anreopbl.

DOyHKUHH U TPaUKH:

cB0OO/IHO OMEpUpOBaTh MOHATUAMM: (YHKIIMs, CIIOCOOB!I 3aJaHusl (yHKLKH,
B3aMMHO OOpaTHble (QYHKIMH, KOMIMO3HLMS (QYHKUHH, rpapuxk (QyHKUHH,
BBIIIOJIHATH 3JIeMeHTapHble npeoOpa3oBaHus rpaQUKOB (yHKIIHIHA;

cBOOO/IHO OTEPUPOBATH MOHATHSMHU: O0IACTh OMpejAeNeHHs W MHOMNECTBO
3HaYeHUH QYHKIUH, HyTd QYHKLIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOGOJHO ONEPHPOBATh MOHATHAMH: YETHble M Heu€THbie (YHKIIMH,
nepuouueckre QYHKIHH, TIPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI 1
MHUHMMyMbl (YHKLUHMH, Haubojblllee W HaWMeHbllee 3HadeHue (QyHKUAM Ha
[MPOMENKYTKE;

cBOOOIHO OINEPUPOBATH TOHATUSIMU: CTETIeHHAss QyHKLHMs ¢ HaTypallbHbIM U
LeJbIM [I0Ka3aTeneM, rpapuK CTeleHHOW (QYHKUMM C HATypajbHBIM M LCJIBIM
nokasareiem, rpadMK KOpHS n-oif crerneHd kak (GyHKIHHM 0OpaTHOH CTEleHH ¢
HaTypaslbHbIM [10Ka3aTesleM;

ONepupoBaTh MOHATUSAMHU: ITHHEIHHAsA, KBaJpaTH4yHas M APOOHO-JHHEHHAasd
(QYHKLIMH, BBITIONHSTE SJEMEHTAPHOE UCCIIeJOBAHNE U TIOCTPOEHHE HX IPadHKOB;

cBOGOZIHO ONEepUpOBaTh TOHATUSMM: TMOKa3aTelIbHAs M Jorapudmuyeckas
(GyHKIMK, MX CBOWCTBA M TpaMKH, UCIOJNB30BaTh MX TpaduKd JUls pelieHUs
ypaBHEHUN;

cBOGOIHO ONMEpPUpPOBATh TMOHATHSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
omnpejiesieHie TPUTOHOMETPUIECKUX (QYHKLUHI YMCIIOBOTO apryMeHTa;

UCIIOJB30BaTh rpaduku  (GYyHKUMH JUId  MCCJIe/IOBaHMsl  [POLECCOB U
3aBUCMMOCTEl NpU pelleHuy 3aja4y U3 IPYyruX ydeOHbIX NPEAMETOB M PeajlbHOH
JKH3HH, BbIpaxaTh GOpMyJaMyu 3aBUCMMOCTH MEK/y BEIMIMHAMU;

Hauvana mareMaTH4YeCKOIo aHajau3a:

cBOOOJIHO ONEPUPOBATh MOHATHUAMHU: apUpMeTHYecKass ¥ IeoMeTpuyecKas
nporpeccus, 6eCKOHEYHO yObIBaroLas TeOMeTpUIecKas MPOrpeccust, IMHeHHbIN U
SKCIIOHEHIHAIBHBIA POCT, (hopMyJia CIOKHBIX IIPOLEHTOB, UMEThH IIPEACTABICHUE
O KOHCTAaHTE;

MCIIONB30BaTh TMPOTrPEcCCHH ISl pPELUeHHMs peajbHBIX 3ajad IPUKIIaJHOTO
Xapakrepa;



cBOGOIHO OMEPUPOBATH MOHATHAMU: TTOCIEA0BATEIBHOCTD, CIIOCOOb! 3a/1aHNs
mocie0BaTebHOCTE, MOHOTOHHBIE X OrpaHWYEHHBIE IIOCIe0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apO’KIEHUS MaTeMaTHM4YeCKOro aHalli3a Kak aHajnsa
0eCKOHEYHO MAJIBIX;

cBOGOAHO ONEpUpOBaTh TMOHSTHAMHU: HENpephIBHbIE (QYHKLHUH, TOYKH
pa3pbiBa rpaduka GyHKLUKH, aCUMITOTHI rpaduka GyHKINAY;

cBOOOAHO ONEpPUPOBATh MOHsATUEM: (YHKLHs, HEMpepbiBHas Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENPEPhIBHLIX (YHKLIMM JUls pelleHys 3a1a;

CBOOO/IHO ONEPUMPOBAaTh MOHATUAMHU: I[epBas W BTOpas MNPOM3BOJAHBIC
(byHKLMH, KacaTenbHas K rpaduKy QyHKIUH;

BBIYMCIIATE MIPOU3BOJHBIE CYMMBI, IIPOM3BE/ICHHS, YACTHOTO U KOMIIO3HIIHH
ABYX (yHKIIMHA, 3HATH IIPOM3BOIHBIE JIEMEHTAPHbIX QYHKIIMH;

HCIIOJIB30BaTh TEOMETPUYECKUA W (DU3MIECKUI CMBICH MPOM3BOJHOW Jis
peLieHus 3aaau.

MHo:kecTBa H JIOTHKA:

cBOOOJIHO  OMEpUpOBaTh  IMOHATHAMHU: MHOXECTBO,  ON€paluk  Hal
MHOXKECTBaMHU;

HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH annapar /ist OlMcaHus pealbHbIX
MPOLIECCOB M ABJICHHUH, TIPU PeLIEHMH 3a/1au U3 APYruX y4eOHBIX NPEAMETOB;

cBOOOJHO ONEpPUPOBATH MOHSTUSIMH: ONpeJieNieHne, Teopema, ypaBHCHHE-
clle/ICTBUE, CBOMCTBO MaTeMaTH4eCKOro 00beKTa, JOKa3aTeIbCTBO, PAaBHOCHIILHBIC
ypaBHEHMUsI 1 HEPABEHCTBA.

K koniy obydyenums B 11 kiacce 0oOy4alOIIUHCS TMOIYYHUT CICAYIOMIKE
NpeIMETHBIE Pe3yNbTaThl MO OT/ENbHBIM TeMaM paboueil mporpamMMbl yuebHOro
Kypca «Asirebpa 1 Ha4yajga MaTeEMaTUYECKOro aHalu3ay:

Yucaa v BbIYHCIEHH:

cBO0OOIHO ONEpUpOBaTh TMOHATHAMM: HaTypallbHOe H  Leloe HuCo,
MHOXKECTBA HATYpalbHbIX M LEJIbIX YMCEN, MCIIONIb30BaTh MPU3HAKH JAETHMOCTH
tensix uncen, HOJl u HOK HarypanbHbIX YMCell [Uld pelieHns 3a1ad, NPUMEHATH
anroput™ EBxnnza;

CcBOOOIHO ONEPUPOBATh TOHATUEM OCTATKAa [0 MOMAYJIIO, 3alrChiBaTh
HaTypaJibHble YUCIA B PA3IMYHBIX [TO3ULIMOHHBIX CUCTEMAX CYMCICHHUA;

CBOGOIHO ONEPUPOBATH TOHSTHSIMU: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMILIEKCHBIX 4HCelN, TPEACTABIATh KOMIUIEKCHBIE 4YMClla B ajirebpanieckod H
TPUIOHOMETPUYECKON (popMe, BBIMONHATL apU(MeTHYECKHUe Onepaluy ¢ HAMU U
1300paxkaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBueHusi H HEpaBeHCTBA:



cBOOOJIHO OMEPUPOBATH MOHSTUSIMU: HMPpaLMOHANbHBIE, MOKa3aTeNbHbIE H
norapu(pMUYECKHe  HEPaBEHCTBA, HAXOAUTh WX  pelleHus ¢ MOMOLIbIO
PaBHOCHJIbHBIX TePEX0JI0B;

OCYLIECTBIIATH OTOOp KOpHEH TNpu pelleHHH TPUTOHOMETPHHECCKOro
ypaBHEHHUS;

cBOOO/IHO OIEpUPOBATh [OHSITHEM TPUIOHOMETPUYECKOE HEepPaBeHCTBO,
NMpUMEHATH  HeoOxomumble  (QOpMyNbl  JUId  pEIUCHHS  OCHOBHBIX — THUIIOB
TPUTOHOMETPHUUYECKUX HEPABEHCTB;

cB00OIHO ONEPHPOBATh MOHATHAMH: CHCTEMa U COBOKYITHOCTH YpaBHEHUH U
HEPABEHCTB, PABHOCU/IbHBIE CUCTEMbl U CHCTEMBI-CIICACTBUS, HAXOAUTh PEIICHNUS
CUCTEMBI ¥ COBOKYIIHOCTEH pallMOHaIbHBIX, HPPALIMOHAJIBHBIX, [10Ka3aTe/IbHbIX U
Jorapu(h)MHUUECKHUX YPABHEHUH U HEPABEHCTB;

peluaTh palyoHanbHbIE, MpparoHalbHbIE, rokasaresbHble,
norapupMuHecKde W TPUTOHOMETPUYECKHME ypaBHEHMs U HEpaBeHCTBa,
coeprKalliie MOJYJIH U IapaMeTphl;

NpUMEHsTh rpaduuecKre MeTOMBI JUIsl pEIleH s ypaBHEeHHH U HEPaBEHCTB, a
TaKKe 3a7a4 ¢ rapaMeTpamu;

MOZIeTIUpPOBATh pealbHble CHTyallMd Ha A3bIKE aureOpbl, COCTABIATH
BBIDQKEHHUS, YpaBHEHMS, HEPAaBEHCTBA M HMX CHCTEMbl IO YCIIOBHIO 3a/ayM,
MCCIIENOBATh [IOCTPOGHHBIE MOJIENM C WHCIONB30BaHMEM anmnapara ajireOpsl,
HHTEPINPETUPOBATh MOJYYEHHBIH pe3ybTar.

@OyHKUHH H rpaUKH:

CTPOMTL IpadUKH KOMIO3ULMK (QYHKUHA C MOMOLIBIO 3JIEMEHTAPHOTO
HCCIIe10BAHMA ¥ CBOMCTB KOMITO3HIIMH JABYX (DYHKIIUH;

CTPOMTL TreoMeTpuyeckue oOpa3bl ypaBHEHUM U HEPAaBEHCTB  Ha
KOOPAMHATHOM IJIOCKOCTH;

cBOOOJIHO  OIEpPHUPOBATh MOHATHUSAMH: TpaQUKH  TPUTOHOMETPHUECKHX
(DYHKLIMA;

[PUMEHATh (YHKUHAH U1 MOJEJIMPOBAaHMsA M HCCIIEIOBAHUS peallbHBIX
MPOLIECCOB.

Hauana maremMaTH4ecKOro aHaju3a:

MCTI0/1b30BaTh MPOU3BOIHYIO TSl HCCieloBaHUs (QYHKIHK HAa MOHOTOHHOCTb
1 SKCTPEMYMBbI;

HAXO/IMTH HAUOOJIblIee U HaMMeHblLIee 3HaYeHUs (PYHKIMK HENPEPhIBHOM Ha
OTpe3Ke;

KCIIOJIL30BaTh IIPOM3BOMHYIO JUISI HAXOXKICHHS HAWIYy4LIero PpeuiCHHsA B
MPUKJIAJHEIX, B TOM YHCIEe COLMAbHO-DKOHOMHYECKMX, 3ajadax, s
OIpejie/ieHls. CKOPOCTH M YCKOpEHHMs Ipolecca, 3aJaHHOro (opmynoi Hiu
rpaduKom;



CBOGOJHO ONEpUpOBAaThH [MOHATHAMH: [epBOOOpasHas, ONpelelEHHbINA
MHTErpaj, HAaXOIWTh I[EepPBOOOpa3HbIC 3JIEMEHTAPHBIX (YHKLMH H BBIYMCIATH
unTerpan no ¢popmyie Herotona-Jlelbnuna;

HAXOWTh IUIOLIAU MNIOCKUX GUTYp U 0OBEMBI TEJl C MOMOLIBIO HHTErpala;

MUMeTh IpEACTaBJIeHHe O MaTeMaTH4eCKOM MOJETMPOBAHUM Ha [MpUMepe
cocTaBiienus auddepeHIUaNbHBIX YPaBHEHUH;

peliaTh MPUKIaAHbIe 3afadyd, B TOM YKCJe COLMaNbHO-3KOHOMMYECKOro M
(Gu3MIECKOro XapakTepa, CpeICTBaMi MaTEMaTUYECKOr0 aHalu3a.
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YYHEBHO-METOAUYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIVISI YYEHUKA

Yuebuuk: AnreGpa u Hay. Mat. anaym3a. 10-11km. A.I'. Mepsnsak u ap_ 2022

METOJUYECKHUE MATEPUAJIBI JJIS1 YUUTEJIS

i

[§]

Yuedunxk: Anrebpa u Hay. mar. anammsa. 10-11kn. A.I'. Mep3nsk. u 1p 201 Anre6pa u
Hayajla MaTeMaTH4ecKoro ananu3a. Meroauueckue pexkomenaaruu. 10 knacc: nocobue
Al yuuTenel obmeobpasopar. opranusauunii / M. K. [Toranos, A. B. IlleBkun. — M.:
[Ipocsemenume, 2013. — 191 c.: un. — (MY — mikogne).

AureOpa u Hayajla MaTeMaTHIeCKOTo aHaiu3a. J[uaakTHYeCKHe MaTepHabl K y4eOHUKY
A.I'. Mep3msaxk u apyrux 11 kiace: yue6. nocobue s 061ieo6pa3oBar. opraHu3aiiuii;
6a3oBbiit U yriry6a. ypouu / M. U. llaGynun, M.B. Tkauésa, H.E. ®énoposa. - 8-¢
u3a.-M.: Ilpoceemmenue, 2017. — 207 ¢.: ui.

HUADPPOBLIE OBPA3OBATEJIbHbBIE PECYPCbI U PECYPCbI CETH

UHTEPHET

n

Poccuiickas anexkTponHas wikosa https:/resh.edu.ru/

MaremaTryecKie OTMMITHAbI M OJMMITHAIHbIE 3a1la4H, — [/IEKTPOHHBIN pecypc]. —
pesxum pocrtyna: http://www.zaba.ru.

Mertoauka npenofapanus MaTEMaTUKH — [3JIEKTPOHHBIN pecypc], — pekuM J0CTya:
http://methmath.chat.ru.

Peectp npumMepHbIx 00111€00pa3oBaTeIbHBIX TPOrPaMM [IEKTPOHHBIH pecype|. — PeiKHM
noctyna: http://www.fgosreestr.ru.
ITyteBoauTens «B Mupe HayKu» JUlsl LIKOJILHUKOB |3JI€KTPOHHBIH pecypc|. — pexum

jgoctyna: http://www.uic.ssu.samara.ru

DNEKTPOHHAs XPECTOMATHS [0 METO/IMKE MPEeNo/JaBaHusl MAaTEMATHKH [2JIEKTPOHHbIH
pecypc], — pexxum pocryna: http://fmi.asf.ru.



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI U151 YHEHUKA

Teomerpus. 10-11: Yueb. aus obmeobpazosar. yupexaennit/ J1.C. Atanacsu, B.®. byrysos.

C.B. Kagomues u ap. — M.: TIpocsewenue, 2020.

METOJUMYECKHE MATEPUAJIbBI JJIS1 YUUTEJIS

|. C6opHk "TIporpammsl a1s 0611e06pazoBaTeIbHbIX WIKOI, TUMHA3KH, juLieeB: MatemaTyka. 5-11
k1. Coct. I'M.Kyzueuosa, H.I'. Munmok. — 3-e 3., crepeotun.- M. Jlpoda. 4-e n3a. — 2014 r.

2. leomerpus. 10-11: Yueb. ans obeobpasosar. yupeskaenuit/ JI.C. Atanacs, B.®. Byryzos. C.b.

Kanomues u ap. — M.: [Ipocsewenue, 2014.

3. leomerpus. 7—9: Yueb. ans obuieobpasosat. yupekaenui/ J1.C. AtanacaH, B.®. byryzoe. C.b.
Kanomues u ap. — M.: [poceewenue, 2020.

4. 3up. B.I". [lnnaxtuueckue Matepuansl o reomerpun ans 10 knacca. — M. Ipocseienue. 2014.

5. [naskos [0.A.. IOnuna U.W., Bytysos B.®. Pa6ouas TeTpab no reomerpun ans 10 knacca. — M.:
[Mpoceewtenue, 2014.

6. 3uB B.T"., Meiinep B.M.. Baxauckuit A.I1. 3agaun no reometpun s 7 — 11 knaccos. — M.:
[Tpoceeuienue, 2014.

7. Caaksn C.M., byry3os B.®. Usyuenue reometpun B 10 — 11 knaccax: MeToM4eCKHE PEKOMEHAALIHH
k yuebruky. Kuura ans yunrens. — M.: TTpocseiuenue. 2014

8. Kucener A.I1. Dnementaphas reometpus. — M.: [Ipocsetuenne, 1980.

9. Moypounbie pazpabotku no reomerpun |10 knace (mudppepenumposantbiii mogxon) — 000 «BAKO»,
2014.

LHUDPPOBbIE OBPA3OBATEJIbHBIE PECYPCHI U PECYPCbI CETH

HUHTEPHET

1. www. edu - "Poccmiickoe obpasosanue” DeiepabHEIH MOPTAL. http://www.school.edu.ru/

2. www.school.edu - "Poccuiickuii 061meo6paszoBaTebHbIH noprain'.
3 www.school-collection.edu.ru/ Exunas xonexius uiuppoBbix 06pazoBaTelibHbIX peCypeoB

4. Jlokymenranus. paboune MaTepranbl A1 yIUTE martemaTHkd www.it-n.ru "'Cerb
TBOpYECKHX yuuTeaeii"

5. Lugpossie obpasosaTe/ibHble peCypCbl H3 Eamnoii kostexuuu LOP http://school-

collection.edu.ru/

6. OtkpbiTsiii 6ank EI'D 2023 1 http://mathege.ru/or/ege

http://school-collection.edu.ru/




