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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpaMMe CPEIHEro oOLIEro oOpa3oBaHUA,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y asis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIIICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOECHHS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax JaHHOro ydeOHOro Kypca oOydaromuecs OBJAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTudeckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayajl MaTeMAaTHUYECKOrO aHalW3a 3aKja/bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOIMH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHus U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKLUSIMHU anreOpsl M MaTEeMaTHYECKOI'O aHalu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOIIBIO MHAYKIIMH U paccykKJaaTh JEAYKTUBHO, HUCIIOJIb30BATh
00001lIeHHEe W KOHKPETH3allMio, a0CTparupoBaHUWE M aHAJIOTUI, (opMHUpPYET
KpEaTUBHOE U KPUTHUYECKOE MBITIIICHUE.

B xone usyueHus yueOHOro kypca «Asredpa M Hayajla MAaTeMaTHYECKOIO
aHalnM3a» 00ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIIPETALIMA  TONYYEHHBIX  PELICHUM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMS, TaK W 4epe3 CHelUUPUKy y4eOHOH
NEATEIIbHOCTH, TpeOYIoLEed MpPOJOJDKUTENIBHON  KOHLUEHTPAllUM  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIMUI 00yUEeHMS.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIrO
aHaJln3a» BbIIEICHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANUeCKUe TuHNM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Hauana
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCS Ha MPOTSDKEHUW JBYX JIET
oOy4yeHHsT Ha YpOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
Jpyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBI KypC SIBJISICTCSI MHTETPATUBHBIM, IOCKOJBKY OOBEIAMHSAET B cede
COJICpKAHUE HECKOJbKUX MAaTEeMaTHYeCKMX JMCUMIUIMH, TaKMX Kak ajireopa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHUECKUM aIlllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENIb PEaJbHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
PEIICHHS] CAaMOCTOSATEIEHO C(HOPMYIHMPOBAHHON MaTEeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepkaTenpHO-MeToAnYecKas JIMHUS «Uuciaa ¥ BBIYMCICHHS» 3aBepIlacT
(dbopMHpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIILHBIX YUCEI, KOTOPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0rmiero
oOpa3oBaHusi 0cob0€ BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHH, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PAa3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH NPUOIMKEHHBIC
BBIYUCIICHUS, OICHUBATh YUCIIOBBIC BBIPAXKCHHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX M JICHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 OSTHX MHOXECTB pPacCMaTpPHBAIOTCS
CBOWMCTBEHHBIE €My crHenuduyecKre 3amadd W OINepalMu: JCIICHUE HaIelo,
OTEPHPOBAHME OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
palMOHAFHBIX ¥ UPPALMOHATBHBIX YUCET, apUPMETHYESCKIE ONEPAIUH, 8 TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPEHHIO KpPyra HCHOJb3yeMbIX 4YHCET H
3HAaKOMCTBY C BO3MOXXHOCTSIMH MIX MPHUMEHEHUS JJIs PEIICHUS Pa3IMYHbIX 3a/1a4
dopmupyeTcsi TpeACTaBICHHE O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ pojid B
IIOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHS.

JIluaus «YpaBHEHUS M HEPABEHCTBA» DPEATM3YETCS HAa TPOTSHKEHHH BCETO
oOy4yeHHsI Ha YPOBHE CpEIHEro OOIIero 0o0pa3oBaHMS, MOCKOJIBKY B Ka)XIOM
paznene IIporpamMmbl NPEemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrare OOydYaroliuMecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, I[OKA3aTCIbHBIX, JIOTApU(DMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHWI, HEPABCHCTB M CUCTEM, a TaKXke 3ajad,
coJiepXKamux mapaMmeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJIB3YIOTCS MPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jannast copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUM
BBIMIOJHATH  pacu€rtel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHAJIbHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKallMX CTeleHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpandecKkoro
MaTepuana NPOUCXOJHUT  JaJbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuidl, paboOTl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeTOoAMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJAET MOCIEA0BATEIbHOCTh U3YyUEeHHs MaTepuaa. V3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Toi cojJepKaTeIbHOW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
Y HaBBIKOB, IO3BOJISIIOIIMX BBIpAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaKk MaTEeMAaTUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYIHBIX OOYYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky CIOXHBIX (QYHKIMHA, ONPENEeNATh HMX HAUOONbIINE W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XKHOCTH TIOCTPOEHHUS MAaTE€MaTH4YECKHMX MOJENEH peallbHbIX CUTYalHi,
NO3BOJISIET HAXOJWUTh HAWIy4lllee pEUIeHWE B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTU4YECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaromuecs y3HaIOT O



BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKa)» BKIIOYACT B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHWN, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JTUCIUIUIMHBI W WX TIPWIOKEHUS B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTHWKH M HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIIEZJOBAaHHE OIpPEACIEHHBIM
IpaBWJiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallud, HCCIEJOBaHUS 3TUX MOJENeH C IOMOIIBIO ammnapara airedopsl U
MaTEMaTU4YeCKOTO aHalii3a, MHTEPIpPETAIllMi TOJYYCHHBIX pe3ylabTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIN U3 pa3/ieJOB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHall
y4eOHOTo Kypca IMIMPOKO HCHOJB3YETCS ISl PelIeHUs NMPUKIATHBIX 3amad. [lpu
peUIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HaOJIOAATEIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIeMy.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS NPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredbpa u Hayana
MaTEMaTUYECKOTO aHATN3ay.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIel 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTtenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpubmmkEéHHbIE BHIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI M ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHrie TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OIPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHne NpUKIAIHBIX 33a4a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnozunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OObnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢dbynkuuu. Hanboubliiee u HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaJpaThyHas W ApOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduK KOpHS N-OM CTENMEeHW Kak (YyHKIUH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIS pelICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJn3a OECKOHEUHO MAaJIBbIX.

ApudmeTnueckas 1 reOMETpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
npoleHTOB. Mcrnosib30BaHWE TPOTrpeccHH Ui PELICHUS pealbHbIX —3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUIecKuil U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—-Benna. I[IpumeHeHHMe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOrOo OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOumi nenutens (ganee — HOJl) u HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETl IJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMA IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMM U TPaPUKH

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE€ BO3HUKAIOT IMPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O UM HAUMEHbBIIEro  3HAYCHUH
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NPOU3BOJHOM U HAXOXKACHUS HAWIIY4IlEro peELIEHUs B
NPUKIAIHBIX 3aJadax, ISl ONpPEAENEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uaTerpaia mno gopmyne Hetotona-JIeibnuna.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAEeH MIoCKuX (Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM MIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONIb30BAaHUE DJTHUX JOCTHXKEHUH B JAPYTrUX HayKax, TEXHOJOTHusX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIErO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryisipHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS [UBUJIM3AIlMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBJSIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000ILIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIPUHUMATh,  (OPMYyIUPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, NpeUlaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYEHUHM, YMO3AKIFOUCHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTI'0), BEICTPaUBaTh apTryMEHTALIMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH THUMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (POpPMYTUpPOBaTh OOOOIIEHHS] W BHIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHU;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATD
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIUTHI HH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpMAILNIO, MPEACTABIATh €€ B PA3NUUYHBIX (HOopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEUICHUS 3a7ayd,
KOMMEHTHUPOBATH MOJYYECHHBIN pe3yJbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIe Ha IIOMCK
pEelIeHUs, COINOCTaBIISITh CBOU CYXIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranusanus:

COCTABJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢ yUETOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUWH YYeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl paboOT, JOOroBapuBaThCsS, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJIEHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIIEAYIOIIHNE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasia MaTeMaTUYECKOTO aHaATTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HH;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIEHUS, PUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJHO ONEpPUPOBATH IMOHATHEM: CTENEHb C LEIbIM II0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MTOKA3aTEeNIEeM;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: JorapudmM dHClIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
palOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HHTEPBAJIOB JUISl PELICHHUS
HEPAaBEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, HPUMEHSTDH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MATpUlbl 2 X 2 U €ro IeOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMICTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATD ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNN;

BBINOJIHATH IPe00Opa30BaHMUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKHue (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO OINEpPUPOBATh TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
MOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUKoB PyHKLINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHHS] U MHOXKECTBO
3Ha4eHU! PYHKINHU, HYJIU PYHKIIUU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKIMH, HaumOoJblllee M HaMMEHbIlee 3HaueHue (YHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENeHHOW (YHKIMM C HATypaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTenmeHH Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HATypaJbHBIM IT0OKa3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpauKH, HCHOJIb30BaTh MX TpauKu A pelieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHMOCTEN NpU pelIeHUH 3a7ad U3 JPYTuX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOJHO OMEpPUpPOBATh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCTHIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLEHTOB, UMETh MPECTABICHHUE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEIO0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KakKk aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO OINEpUPOBATh TOHSATHSMHU: HEMpPEPbIBHbIE (YHKIHUH, TOYKHU
pa3pbiBa rpaduka pyHKIHUN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpPUPOBATH MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJIHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOIO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MNPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpAlUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmnapar Jjisi OMUCAHUS peabHbIX
MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTHX YYeOHBIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: OINpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIBHBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOIO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHOKECTBA HATYypaJIbHBIX M LEJbIX YUCEN, HCIOJb30BaTh MPU3HAKU IEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mces A peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppalOHAJbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIEIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
JorapuMUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZEpIKAIINE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETpPUYECKHEe 00pa3bl YpaBHEHHMH M  HEPABEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl KCCIIEOBAaHUS (YHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
OmpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JlelOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIbIO HHTETPaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MNPUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBIE Cesa3b padoueii
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) NMPOrpamMMmsbI ¢
Koutpoabnbie IIpakTnuyeckue N
n/n MPOrpamMmmbl Bcero o0pa3oBaTte/ibHbIC nporpamMmon
padoThI padoThI
pecypcsl BOCIUTAHUS
MHOXeCTBO NE€HCTBUTEILHEIX Co3pnanue
gycell. MHOTO4JIeHBI. 6.HaI‘OHpI/I$ITHBIX
1 PannonanbHbIe ypaBHEHUS U 24 1 0 https://resh.edu.ru/ YCIIOBUH AJIs
HCPaBCHCTBA. CucreMsl pPa3sBUTHUA
JIMHEUHBIX YpaBHEHUN COLMAIIBHO
®yukiuu u rpadpuku. CteneHHas SHAYMMBIX
2 . pad 12 1 0 https://resh.edu.ru/ .
(GYyHKLUS C LIETBIM ITOKa3aTelleM OTHOLICHNHU
ApudMeTHuecKnii KOpeHp N-oi IIKOIBHUKOB H
3 creneny. MpparmoHansHbIe 15 1 0 https://resh.edu.ru/ TIpEKAC BCCTO
ypaBHEHUS IIEHHOCTHBIX
[Noxa3zaTtenbHast QyHKIH OTHOMICHHH: - K
4 YHICHHA. 10 1 0 https://resh.edu.ru/ 3HAHHUSAM KaK
IToka3arenbHble ypaBHEHUs
I HHTCJUICKTYAJIbHOMY
orapu(mMmuyucckasa KOous.
5 I puch Pynin 18 1 0 https://resh.edu.ru/ pecypcy,
orapu(pMuUecKre ypaBHEHUS obeCHeTBAIOMEMy
Tpuronomerpuueckue
6 P P 22 1 0 https://resh.edu.ru/ Oynymiee uenoBeka,
BBIPAXCHUS U YPaBHEHUS KaK pesyJIbTary
[TocnenoBarensHOCTH U KpPOMOTIUBOTO, HO
7 s 10 1 0 https://resh.edu.ru/ P ’
POTrPecCuu YBJIEKATEIILHOTO
HemnpepsiBHbIe KIIHH. y4e0HOT0 Tpy/a.
8 bep By 20 1 0 https://resh.edu.ru/
IIpounsBoaHas
9 [ToBTOpEeHme, 0600IIEHNE, 5 2 0 https://resh.edu.ru/
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cCUCTeMaTHU3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136
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11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE Cesa3b padoueii
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie) NMPOrpamMmsI ¢
Konrpoasubie IIpakTnyeckue N
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIe  NPOrpaMMON
padoThI padoTsI
pecypcsl BOCIIUTAHUSA
Uccnenosanue KIUH ¢ Co3nanue
1 g ymzan . 22 1 0 https://resh.edu.ru/ A
MTOMOLIBIO TPOU3BOTHOM OJIaronpUsITHBIX
2 [TepBOOOpa3sHas ¥ MHTETPA 12 1 0 https://resh.edu.ru/ YCJIOBHH ISt
I'paduKn TPUTOHOMETPHUECKUX PasBUTH
3 ¢bynkuuit. Tpuronomerpuueckue 14 1 0 https://resh.edu.ru/ COLHAIBEHO
HEPaBEHCTBA SHATHMBIX
OTHOIIIEHUH
HppaunonaibHele,
IIKOJIbHUKOB U
4 MTOKa3aTeIbHBIE U 24 1 0 https://resh.edu.ru/
MIPEKIE BCETO
norapuMUYecKre HePaBeHCTBA
LIEHHOCTHBIX
KommiekcHbie unciia 10 1 0 https://resh.edu.ru/ ..
OTHOIICHUH: - K
6 Harypanbnble u niensie yucia 10 0 https://resh.edu.ru/ SHAHMSIM Kak
CucreMsl paliioHaIbHBIX, MHTEJUIEKTYaTbHOMY
UppalMOHATbHBIX
7 ppar 12 1 0 https://resh.edu.ru/ peeypey,
MOKa3aTeIbHBIX U o0ecreunBarIeMy
Jorapu(PMUIECKUX YpaBHCHHM Oynmyliiee 4enoBeKa,
8 3aa4u ¢ mapameTpamu 16 1 0 https://resh.edu.ru/ KaK pe3ynbTary
[ToBTOpeHNE, 0000IICHNE, KpOTIOTJHBOTO, HO
9 p o . 16 2 0 https://resh.edu.ru/ TeKATETLHOTO
CHCTEMATHU3aLNs 3HAHUN yB
OBILEE KOJIMYECTBO YACOB 10 136 10 0 y4eGHOro Tpya.
[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
ungpposbIe
Nen/m Tema ypoka KouTtpoJbHbie p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl

MHOXeCTBO, orepaluy HajJ MHOKECTBAMH 1

1 . 1 https://resh.edu.ru/
X CBOUCTBA

2 Huarpammel Diinepa-Benna 1 https://resh.edu.ru/
[IpumeHeHNE TEOPETUKO-MHOKECTBEHHOTO

3 p p 1 https://resh.edu.ru/
annapaTa JJI peH_IeHI/IH 3a1a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U

4 JECATUYHBIC TPOOH, TPOIICHTHI, 1 https://resh.edu.ru/
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U

5 JECATUYHBIC TPOOH, TPOIICHTHI, 1 https://resh.edu.ru/
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
ITpumenenue npoOeii U MPOLIEHTOB I

6 p AP pott s 1 https://resh.edu.ru/
pGI_HeHI/IH HpI/IK.HaI[HBIX 3a1a4
[IpuMmenenne npoOeil U IPOLEHTOB IS

7 P AP pon a 1 https://resh.edu.ru/
pGI_HeHI/IH HpI/IK.HaI[HBIX 3a1a4

eliCTBUTEIbHEIE YHCiIa. PalinoHanbHbIE U

8 A H 1 https://resh.edu.ru/
HUPpAIMOHAIILHBIE YHCIIa
ApudMeTHUECKHE OTIEPALIAH C

9 pu ¢ pall 1 https://resh.edu.ru/
JCUCTBUTCIIBHBIMHA YHUCIIaAMHA
Moy neicTBUTENLHOTO YHUCIa U €T0

10 e A 1 https://resh.edu.ru/

CBOMCTBA



https://resh.edu.ru/
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11

[TpuGnmuxEHHbBIE BHIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKKUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

https://resh.edu.ru/

12

OCHOBHBIE MCTOABI PCIICHHUA LICJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

https://resh.edu.ru/

13

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

https://resh.edu.ru/

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

https://resh.edu.ru/

15

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

https://resh.edu.ru/

16

MHoOro4sIeHbI C HEIBIMH KO3 UITHECHTAMH.

Teopema Buera

https://resh.edu.ru/

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

https://resh.edu.ru/

18

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

https://resh.edu.ru/

20

Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUYECKUM CMBICII U CBOMCTBA;
BBIUKCJICHHC €TI0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Uil pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI

https://resh.edu.ru/
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22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

24

KoHnTtponbHas pabora: "PanmronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUN"

25

OyHKIUS, CTIOCOObI 3a1aHus (PYHKITUH.

B3anmuo obpatubie pynknnn. Kommosurus

byHKIMHA

26

I'paduk pyHkumm. dnemMeHTapHBIC
npeoOpa3oBaHus rpapukoB GyHKIHUN

27

O0nacTp onpeneneHns 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAaK MTOCTOSTHCTBA

https://resh.edu.ru/

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

https://resh.edu.ru/

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
HawnOonpIiee 1 HaMMeHbIIIee 3HAYCHUE
GYHKIMH Ha IPOMEKYTKE

https://resh.edu.ru/

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

https://resh.edu.ru/

31

DJeMeHTapHOe UCCIIEIOBAHKE U TIOCTPOCHUE

rpaduKoB 3TUX QYHKIUN

32

DJeMeHTapHOE UCCIIEIOBAHKE U TIOCTPOCHUE

rpauKoOB ATUX HYHKIIUHA

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

https://resh.edu.ru/
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Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom

34 Herorona
35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJIbIM Moka3areseM. E€ cBoiicTBa u rpaduk
36 KonTtponbnas padora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpapux”
37 Apudmernaeckuit UKopeHL HaTypajibHOU https://resh.edu.ru/
CTENEHM U €ro CBOMCTBA
38 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA
39 [IpeoOpazoBaHust YUCIOBBIX BBIPAKCHUH, https://resh.edu.ru/
COJIeprKalINX CTENEHU U KOPHU
40 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
COJIEpIKalINX CTENEHU U KOPHU
41 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIepXKaIINX CTETIEHU U KOPHU
Wppannonanbuble ypaBHeHUs. OCHOBHBIE
42 METO/bI PELICHUS UPPALHOHAIBHBIX https://resh.edu.ru/
ypaBHEHUU
Hppanuonanbabie ypaBHeHU. OCHOBHBIE
43 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
ypaBHEHUU
Hppannonanbubie ypaBHeHU. OCHOBHBIE
44 METO/Ibl PEIICHUS HpPaAIliOHATBHBIX
ypaBHEHUU
45 PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN https://resh.edu.ru/

UPPALMOHATIBHBIX YpaBHEHUI
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PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHATIBHBIX YpaBHEHUI
47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
VPPALMOHATIBHBIX YPaBHEHUI
48 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI
CgoiicTBa u rpaduk KOpHs N-0if cTeneHu
49 KaK (PyHKIIMH OOpaTHOW CTENEHH C https://resh.edu.ru/
HaTypaJIbHbIM IOKa3aTesieM
CgoiicTBa u rpaduk KOpHs N-0if cTeneHu
50 KaK QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I1OKa3aTelleM
KonTtponbnas padora: "CBoiicTBa u rpadux
ol KOpHs N-ou creneHu. MppannoHanbHbIe
ypaBHEeHHUA"
59 C:FGHGI;II) C palMOHAJILHBIM [TOKa3aTeJeM U https://resh.edu.ru/
e€ cBolicTBa
53 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA
54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA
55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U https://resh.edu.ru/
rpaduk
56 Hcnonp3oBanue rpaduka GyHKIMM 115
peueHusl ypaBHEHU I
57 Hcnonp3oBanue rpadguka GyHKIIUN 15
pelueHus ypaBHEHU I
58 [TokazaTenpHbIe ypaBHEeHUs. OCHOBHBIE
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MCTO/bI pCHICHUSA TTOKA3aTCIbHBIX
ypaBHEHUU

[TokazarenbHble ypaBHEeHUs.. OCHOBHbBIE

59 METO/IbI PELICHUS MTOKA3aTENbHbIX 1 https://resh.edu.ru/
ypaBHEHHHA
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE
60 METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
61 Kontponbnas padota: "[lokazarenpHas 1
¢dbynaknwms. [TokazarensHble ypaBHEHUS"
62 Jlorapudm umncna. CoiicTBa jJorapudpma 1 https://resh.edu.ru/
63 Jlorapudm uucna. CoiicTsa jgorapudpma 1
64 Jlorapudm umncna. CoiicTBa jJorapudpma 1
65 JlecsaTnuHbIC U HaTYpATbHBIC JTOTaPUPMBI 1 https://resh.edu.ru/
66 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI 1
67 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX 1 https://resh.edu.ru/
Jorapupmbl
68 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX 1
sorapuMbl
69 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX 1
J0rapupmbl
70 Jlorapudmudeckas hpyHKIms, €€ CBOWCTBA U 1 httos://resh.edu.ru/
rpaduk
7 Jlorapudmudeckas hpyHKIMs, €€ CBOWCTBA U 1
rpaduk
79 Hcnonp3oBanue rpaduka GyHKIMM 115 1 https://resh.edu.ru/

peueHusl ypaBHEHU I
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Hcnonp3oBanue rpaduka GyHKIMM 115

3 pellIeHNs] ypaBHEHUI
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE
74 METOBI peIIeHUs Torapu(HPMUIECKUX https://resh.edu.ru/
ypaBHEHUU
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC
75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU httos://resh.edu.ru/
JorapupMUUECKUX ypaBHEHUI
78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapupMHUYECKUX ypaBHEHUI
79 Kontposnbnas pabora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"
80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC httos://resh.edu.ru/
YHCIIOBOTO apryMEHTa
81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa
82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,
84 OIIpEIETICHUE TPUTOHOMETPUIECKUX https://resh.edu.ru/

(GYHKLIUI YUCIOBOTO apryMEHTa
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Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieTICHUEe TPUTOHOMETPHUECKUX 1
(YHKINH YUCIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1
90 Hpeo6pa30j3aHHe TPUTOHOMETPUUYECKUX 1 httos://resh.edu.ru/
BBIpa)KEHUI
91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpa)KEHU I
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpOKEHU I
93 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIpa)KEHUI
94 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM 1 https://resh.edu.ru/
95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1
96 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1
97 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1
98 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1
99 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1
100 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1
KoHnTtponbnas padoTa:
101 "TpUroHOMETPUYECKNE BBIPAKECHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"
102 [TocnemoBaTenbHOCTH, CIIOCOOBI 33IaHUS 1 httos://resh.edu.ru/

rocjenoBareibHocTel. Meton
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MaTeMaTUYECKON MHIYKLIUU

MOHOTOHHEBIC U OIrpaHUYCHHBIC

103 noclie0BaTeNbHOCTHU. VMicTopus aHanm3a
OCCKOHEUHO MaJIbIX
104 Apudmerrdeckast mporpeccus https://resh.edu.ru/
105 I'eomerpuueckas mporpeccust https://resh.edu.ru/
106 beckoneuHo yObIBaroIias reoMeTpruieckas httos://resh.edu.ru/
nporpeccust
107 Cymma 6GCKOH6:-IHO yObIBaromeit
reoOMeTPHUUECKOl mporpeccuu
108 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT. https://resh.edu.ru/
Hucno e. Dopmyiia CI0KHBIX IIPOLEHTOB
109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra CI0KHBIX MPOILEHTOB
110 Hcnonp3oBanue Nporpeccuu uis peleHus
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa
11 KonTtponbHas pabora:
"ITocnenoBarenbHOCTH U porpeccun”
112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA https://resh.edu.ru/
113 Touka pavlspHBa. AcuMITOTH TpaduKOB httos://resh.edu.ru/
byHKIUI
114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha https://resh.edu.ru/
OTpe3Ke
115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke
116 Meroz HiTepBanos Ui peiteHis https://resh.edu.ru/

HEPABEHCTB
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MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPABEHCTB
118 MeTtoa HHTEpBAIOB JJIs pEIICHUS
HEPABEHCTB
119 HpI/IMerHI/Ie CBOWCTB HEMPEPHIBHBIX https://resh.edu.ru/
GbyHKIMI 1715 perenust 3a1a4
120 IIpuMeHeHrEe CBOMCTB HEIPEPBIBHBIX
GbyHKIMH 1715 pereHust 3a1a4
121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN https://resh.edu.ru/
122 Onpez[eneHHve, F€OMETPUUYECKUN CMBICIT https://resh.edu.ru/
MIPOU3BOTHOM
123 OHpGI[eJIeHI/If:, (bu3HUECKUN CMBICTT
IIPOU3BOTHON
124 YpaBHeHHE KacaTeIbHOU K TpaduKy https://resh.edu.ru/
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIMN https://resh.edu.ru/
127 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI
128 [IpousBoHas CyMMBlI, HpOHSBCHGIjHSI, httos://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN
129 [TpousBogHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN
130 [TpousBogHast CYMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3UIIMU DYHKIIUH
131 KonTtponsnas padora: "[IponzBoanas”
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
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3HaHMi: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oynkun"
134 HroroBast koHTpoOIBHAs paboTa 1
135 Hrorosas kKoHTpoOJbHASA paboTa 1
136 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATU3AINA 1
3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Anre6pa u Hayayia MaTeMaTtuueckoro ananuza 10-11 kiacc: 6a30BbIi U
YIIIyOJIEHHBIN YPOBHH: YU€OHUK/

Anumos 1. A., Konsirun 0. M., Tkauésa M. B. u ap. M.: [Ipocsemenue, 2023r

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Anre6pa u Hayayia MaTeMaTtuueckoro ananuza 10-11 kiacc: 6a30BbIi 1
yIIIyOJIEHHBIN YPOBHH: YU€OHUK/

Anumos 1. A., Konsirun O. M., Tkauésa M. B. u ap. M.: [Ipocsemenue, 2023r

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/
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