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Toscuumenvuas 3anucka

[TporpamMma 1Mo MateMaTHKE YTIAyOJIEHHOTO YPOBHS Il OOYYArOIIHUXCS HA YpPOBHE
cpennero obmero oopazoBanus pazpadborana Ha ocHoBe PI'OC COO ¢ y4éToM COBPEMEHHBIX
MUPOBBIX TPEeOOBaHUH, MPEABIBISACMBIX K MaTEMAaTHYCCKOMY OOpa30BaHUIO, M TPaJIHMIINN
poccuiickoro o0Opa3zoBaHus. Peamuzamus mporpamMmbl [0 MaTeMaTHKE OO0ECIeYHBacT
OBJIAJICHUE KJIIOYCBBIMH KOMIICTCHIIUSMH, COCTABJISIOIIMMH OCHOBY JUIS CAMOPa3BUTHSA U
HENPEPBIBHOIO  00pa30BaHUs, IEJIOCTHOCTh  OOIIEKYJIbTYPHOIO, JHUYHOCTHOIO U
MO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0YYaAIOITUXCSI.

O0mas  xapakrepucTuka Yy4e0OHOro mpeamMera «Ajaredpa W  HavaJja
MaTeMaTH4eCKOr0 AaHAJIN32»

VYu4eOHblil Kypc «Anrebpa ¥ Hadajga MaTeMaTHYECKOIO aHAJIM3a» SIBISIETCS OJHUM M3
HanOoJiee 3HAYMMBIX B MPOTPaMME CpEeHEro o01iero o0pa3oBaHuUs, MOCKOJIbKY, C OJHON
CTOPOHBI, OH 00€CTeYMBaET MHCTPYMEHTAIbHYIO 0a3y IUIs M3Y4YEHHsI BCEX €CTECTBEHHO-
Hay4YHBIX KYypCOB, a C APYroil CTOPOHBI, POPMHUPYET JOTMUECKOE U aOCTPAKTHOE MBIIUICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOAMMOM Il OCBOCHHS MH()OPMATUKH, OOIIECTBO3HAHMUSA,
WCTOPUH, CIIOBECHOCTH W JPYIHMX IUCHUIUIMH. B pamkax mgaHHOro yd4eOHOTO Kypca
oOydaromuecs OBJAJCBAIOT YHHUBEPCATbHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpas
dhopMyHpyeT CBOU IOCTUXKEHUSI B MaTeMaTU4eckon opme.

Y4eOHbIi Kypc anredpbl ¥ HaYal MaTeMaTHUECKOTO aHaln3a 3aKJIabIBA€T OCHOBY IS
YCIEIIHOTO OBJAJCHUSA 3aKOHaMU (U3UKH, XUMHH, OHOJOTHH, MOHUMAaHHUS OCHOBHBIX
TEHJACHLUUN pa3BUTUSI SKOHOMHMKHU U OOLIECTBEHHOM HU3HH, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIOJB30BaTh UX JIs
JaJbHENIero o0pa3oBaHHMs W B IOBCEIHEBHON JXM3HM. B TO ’xe Bpems OBIajcHHE
a0CTpaKTHBIMM M JIOTUYECKA CTPOTMMH KOHCTPYKIMSIMU alreOpbl W MaTeMaTH4eCKOTro
aHajM3a pa3BUBAaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD,
JI0Ka3bIBATh YTBEPKICHUSI C IIOMOIIBIO MHIAYKIIMU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
00001IeHNe U KOHKPETU3alnI0, abcTparupoBaHue M aHAIOTHI0, (OPMHUPYET KPeaTUBHOE U
KPUTHUYECKOE MBIIICHHUE.

B xone m3ydenust yueOHOTO Kypca «Anrebpa W Hadajga MaTeMAaTHYECKOTO aHAIM3a»
oOyJaroluecs: MoJTy4aroT HOBBIA OIBIT PELICHUS MPHUKJIAIHBIX 3a7ad, CaMOCTOATEIHHOTO
MOCTPOCHUS MAaTEMaTHYECKUX MOJEJCH peanbHbIX CUTYallMi, HHTEPIPETAIIMH TTOTYYCHHBIX
pEIICHUH, 3HAKOMSITCS C IPUMEPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe
U UCKYCCTBE, C BBITAIOLTUMUCST MATEMATUIECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VY4eOHblli Kypc 00JaJaeT 3HAYMTENIbHBIM BOCHUTATEIbHBIM IMOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbId MaTepuall, CHOCOOCTBYIONIMI (POPMUPOBAHUIO HAYUYHOTO
MHUPOBO33pEHUs, Tak M 4epe3 cHneuupuky Yy4eOHOW JeATEeNbHOCTH, TpeOyrouiei
MPOJIOJDKATENFHOM  KOHLIEHTPAllMM BHUMAHUSA, CAMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYCHHBIN PE3yJIbTaT.

B ocHoBe mMeTonuku oOydeHus airedpe v HadajlaM MaTeMaTHUYeCKOro aHaliu3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI 00yUYeHUSI.

B crpykrype ydeOHOro kypca «Anredpa M Hadajla MaTEeMaTHMYECKOTO aHallM3a»
BbIJICJICHBI CJEAYIOIINE COIEepPKATEIbHO-METOANYECKUE JTUHUM: «Yucaa U BBIYUCICHUSY,
«Dynkun u rpadukmy, «Y paBHEHUS U HEPABEHCTBAY», «Havaia MaTeMaTHYECKOT0 aHATN3ay,
«MHOXecTBa U Joruka». Bce ocHOBHbBIE collepiKaTeNbHO-METOUUECKHE JTUHUU H3y4aroTCs



Ha MPOTSHKEHUU JIBYX JIET 00y4eHHsI Ha YPOBHE CpeIHEro o0Iiero 00pa3oBaHusi, €CTECTBEHHO
JIOTIOJHSISL IPYT APYTa M MOCTENEHHO HACHINIAsICh HOBBIMU TeMaMH W pasjaeiaMu. J|aHHBIN
y4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IMOCKOJIBKY OOBEAMHSET B cebe cojepkaHue
HECKOJBKMX MaTEMaTHYECKUX JUCIUIUIAH, TAaKWX Kak anredpa, TPUTOHOMETPUS,
MaTeMaTHYeCKUI aHaln3, TeOpUs MHOXKECTB, MaTeMaTU4ecKas Joruka u apyrue. [lo mepe
TOTO KaK O0ydJaromifecsi OBIaJeBalOT BCE OoJiee MMPOKUM MaTEeMATHUYECKUM allapaTroM, y
HUX  TIOCJEAOBATEIbHO  (OPMHUPYETCSI W COBEPIICHCTBYETCS  yMEHUE  CTPOUTH
MaTeMaTHYeCKyl0 MOJENIb pPEaIbHOH CHTyallud, NPUMEHSTh 3HAHUS, IOJyYEHHBIC IPU
W3YYEHUW Y4eOHOro Kypca, I pelmIeHUs CaMOCTOSTEIbHO CHOPMYITHpPOBAHHON
MaTEeMaTUYECKOM 3aJ1aul, a 3aT€M UHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOAMYECKass JMHUS «Yucrma ©W BBIYMCIICHHS — 3aBEpIIaeT
(dhopMHUpOBaHNE HABBIKOB MCIIOIH30BAHUS ICUCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HayaTo Ha
YpPOBHE OCHOBHOT'O 00111eT0 0Opa3oBanus. Ha ypoBHe cpeaHero obiiero oopasopaHus ocodoe
BHUMaHHE yJieseTcss (OPMUPOBAHUIO HABBIKOB PAIIMOHAILHBIX BHIYUCICHUH, BKIIOUAIOIINX
B ce0s MCIOJIb30BaHUE pA3UYHBIX (OPM 3alUCH YHCTA, YMEHUE JeiaTh MNPUKHUIKY,
BBITIOJIHSTH MPUOIMKEHHBIEC BBIYUCIICHUS, OIEHUBATHh YHCIIOBBIE BBIPAXKEHUS, padOTaTh C
MaTeMaTUYeCKUMH KOHCTaHTaMHU. 3HAKOMbIe OOYyYarolUuMCS MHOXECTBAa HATypalbHBIX,
IIEJIBIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX YUCEN TOTOJHSIOTCS MHOKECTBOM KOMIUTICKCHBIX
gucen. B KaXa0oM B3 3TUX MHOXKECTB PACCMaTPHUBAIOTCSI CBOMCTBEHHBIC €My CITEIIH(PUICCKUE
3aJ1ayy ¥ OTIepaIiu: ACICHHIE HAIIEJI0, OTICPUPOBAHNE OCTATKAMH HA MHOYKECTBE IEJIBIX YHCET,
0COOBIE CBOMCTBA PAIMOHAIBHBIX U UPPAIMOHATILHBIX YHCel, apu(pMETHICCKHE OTepaliu, a
TaK)K€ W3BJICUYCHHEC KOPHS HATypaJIbHOHW CTENEHW Ha MHOXKECTBE KOMIUICKCHBIX YFHCEIL.
bnaromapst mocnegoBaTeIbHOMY PACITUPEHUIO KPyra UCIOIb3YEeMbIX YHUCET U 3HAKOMCTBY C
BO3MOXKHOCTSIMU WX TMPUMEHEHHUS IS pEeHICHUs pas3IudHbIX 3a1ad  GopMHUpYeTCs
MPEACTABICHUE O €IMHCTBE MaTeMaTWKH Kak HayKd M €€ pOJu B IMOCTPOCHUU Mojelei
peatbHOr0 MHUPA, IIMPOKO UCIIOJIB3YIOTCSI 0000IIEHHE U KOHKPETH3AIIHA.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEANM3YeTCsl Ha MPOTSHKCHUH BCEro OOyUYCHUS Ha
YpOBHE cpeaHero ooOmero oOpa3oBaHHs, IOCKOJBKY B KaxaoM paszaene IlIporpamwmsr
NPEeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a7ad. B pesymbrare oOydarommecs
OBJIAJICBAIOT  PA3IMYHBIMM METOJAMH PEIICHHS PAIMOHAIBHBIX, HWPPAUOHATBHBIX,
MMOKA3aTeNIbHBIX, JIOTAPU(PMHUUECKUX W TPUTOHOMETPUUYCCKUX YpPaBHCHHI, HEPABEHCTB U
CHUCTEM, a TakkKe 3amad, cojaepXammx mnapameTpbl. [lomydeHHBIE yMEHUSA IHPOKO
WCIIOJIB3YIOTCSL TPU WCCIECIOBAHUN (PYHKIIMHA C TIOMOIIBIO TPOU3BOJAHOW, MPU PEIICHUU
MPUKIAAHBIX 337ad WU 3a7a4 Ha HaxXOXXJIECHWE HAWOONBIINX W HAUMEHBIINX 3HAYCHUN
bynkuuu. JlaHHas comepkaTebHAs JTMHUS BKIIOYACT B ce0s Takxke (popMUpoBaHUE YMEHUH
BBITIOJTHATH Pacu€Thl Mo GopMmysiaMm, Mpeodpa3oBaHus PalMOHATBHBIX, HPPAIIMOHATLHBIX U
TPUTOHOMETPHYECKUX BBIPAKCHHM, a TaKKe BBIPAKEHUH, COACpKAIUX CTEIEHU W
norapudmel. brarogaps u3ydeHuro anreOpandeckoro MaTepuana MPOUCXOAUT JaTbHEUIee
pa3BUTHE AITOPUTMHUECKOTO M a0CTPAKTHOTO MBIIUICHUS OOydaromuxcs, GOpMHUPYIOTCS
HABBIKK JICTYKTUBHBIX PaCCyKICHHUH, paboThl ¢ CHMBOJBHBIMU (DOpMaMHU, TIPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PaBEHCTB W HEpaBEHCTB. Anrebpa mpejiaraet
a¢(dheKTUBHBIE UHCTPYMEHTHI 71l PEIICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajad,
HaIJISITHO IGMOHCTPUPYET CBOM BO3MOYKHOCTH KakK SI3bIKa HAYKH.

ConepxarenbHO-MeToAuYecKast JIMHUS «DYHKIIUU U TpaQUKm)» TECHO MEperieTaeTcs ¢
IPYTUMHU  JIMHUSIMH ~ Y4EOHOTO Kypca, TIIOCKOJbKY B KAaKOM-TO CMBICIIE 3aJaéT
MOCJIEIOBATEIbHOCTh M3YUEHUs Marepuana. H3ydeHue CTErneHHOM, IOKa3aTebHOu,
gorapu(MUUECKO W TPUTOHOMETPUYECKUX (PYHKIMH, WX CBOWCTB H T'pauUKOB,



WCIIONTh30BaHNEe (DYHKIMH U1l PEIICHUS 3a/1ad U3 IPYTUX YYEOHBIX MPEIMETOB U PeaibHOMN
’KU3HU TECHO CBA3aHO KAaK C MAaTEeMAaTUYECKUM aHAJIM30M, TaK U C PEUICHHEM YpPaBHEHHH U
HepaBeHCTB. [Ipu 3ToM O0mbIIOE BHUMaHUE yaenseTcs (OPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynIaMu 3aBUCHUMOCTH MEXIY Pa3IUYHBIMU BEJIMYMHAMH, HCCJIEIOBATh TOJyYCHHBIE
GyHKIIMU, CTpoUTh WX rpadukud. MaTepuan STOH cojiepKaTeabHOM JIMHUU HalleJeH Ha
pPa3BUTHE YMEHHUI U HaBBIKOB, MO3BOJIAIOIIMX BhIPAXKATh 3aBUCUMOCTH MEXAY BETMUYMHAMU B
paziuuHoi hopme: aHATUTHYECKOM, rpaduueckoit u cioBecHo. Ero nsyuenue crnocooCTByeT
Pa3BUTHIO ATOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K O0OOIICHUIO M KOHKPETH3AIUH,
HCIOJIb30BAaHUIO AHAJIOTUH.

CopepxarenpHas TuHUS «Havana MareMaTH4ecKoro aHaiun3ay MO3BOJISIET CYIIECTBEHHO
PaACIIMPUTDH KPYT KaK MAaTEMAaTUYECKHX, TaK ¥ IPUKJIATHBIX 33]1a4, TOCTYTHBIX 00YyJaronuMcs,
TaK KakK y HHUX MOSBIISIETCS BO3MOXXHOCTb CTPOUTH TpaUKU CIOKHBIX (PYHKITUHN, OTPEEIATh
WX HauOOJIbIIIMEe M HAUMEHBIINE 3HAUCHUS, BBIUUCIATH IUIOMAAN (GUTYp U OOBEMBI Te,
HaXOJIUTh CKOPOCTU M YCKOPEHUSs mpolieccoB. JlaHHas conep)kareibHasi JUHUS OTKPHIBAET
HOBBIE BO3MOXKHOCTH TIOCTPOCHHUSI MaTeMaTHYEeCKUX MOJENel peajbHbIX CHUTYyalluH,
MO3BOJISIET HAXOJUTh HAWIy4Illee PENICHHWE B MPHUKIATHBIX, B TOM YHCJE COIMAIbHO-
HPKOHOMHUYECKHUX, 33a/la4axX. 3HAKOMCTBO C OCHOBAaMH MaTeMaTUYECKOT0 aHAJIN3a CITIOCOOCTBYET
pa3BUTHIO  aOCTPakTHOTO, (HOPMAaTbHO-JIOTHYECKOTO M KPEAaTUBHOTO  MBIIIICHUS,
(GbOopMUPOBaHHUIO YMEHUN PACO3HABATH MPOSBICHHS 3aKOHOB MAaTEMAaTUKHU B HAyKe, TEXHUKE
u uckycctBe. OOydJarommecs: y3HAIOT O BBIIAIOIIUXCS pPe3yibTaTax, MOJYyUYEHHBIX B XOJE
Pa3BUTHS MAaTEMaTUKH KaK HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOMYEeCKass JTUHUS «MHOXKECTBa M JIOTWKA» BKIIOYAeT B ceOs
AJIIEMEHTHl TEOPHUH MHOXKECTB M MAaTEMaTUYECKOW JIOTMKH. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABICHUS] TPOHU3BIBAIOT BECh KYypC IIKOJIBHON MaTEMaTUKH M MpeaararoT HauboJsiee
YHUBEPCAIbHBINA SI3bIK, OOBEAUHSIONIMN BCE pa3/ielibl MAaTEMAaTUKU U €€ MPUIOKEHUN, OHU
CBA3BIBAIOT Pa3HbIe MAaTEMAaTUYECKUE TUCHUIUIMHBI M MX TMPUIOKEHUS B €IUHOE IIEJO0e.
[ToaTOMY Ba’KHO AaTh BO3MOKHOCTh 00Y4aIOIIEMYyCsl IOHUMATh TEOPETUKO-MHOYKECTBEHHBIN
A3bIK COBPEMEHHOM MAaTeMaTHKW M UCIOJIb30BaTh €ro JUIsl BBIPAKEHHSI CBOUX MBICIIEH.
Jpyrum Ba)XHBIM MPU3HAKOM MaTEeMaTHUKU KaK HAyKW CJIEIyeT MpU3HATh CBOMCTBEHHYIO €
CTpPOTOCTh OOOCHOBaHMU W  CJIEJOBAaHHME OINpPEACAEHHBIM TMpaBUjaM IOCTPOCHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTAMH MATEMaTH4YEeCKOW JIOTHMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOYdYalomuXCsi, TMO3BOJIIET UM CTPOUTH CBOH
pacCyXJeHHS Ha OCHOBE JIOTUYECKUX TMpaBui, (POPMHUPYET HAaBBIKM KPUTHYECKOTO
MBIIIICHUS.

B yueOHOM Kypce «Ainredpa u Hayajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI ~MaTeMAaTUYECKOTO MOJEIUPOBAHUS, KOTOpPbIE MPHU3BAHBI CIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOEHHUS MOJIENEH peabHbIX CUTYallUi, UCCIEIOBAHUS ITUX
MoOJieJiell ¢ TOMOIIBIO anmapara anreOpbl U MaTeMaTHYeCKOro aHalli3a, UHTEpIpEeTaluu
MOJIYYCHHBIX PE3yJbTaToOB. Takue 3aaHus BIUIETEHbI B KaXKIbIH W3 pa3fesioB MPOTPaMMBI,
MOCKOJIBKY BECh MaTepuall y4yeOHOro Kypca IIMPOKO MCHOJb3YeTCd JUIsl pelIeHUs
NPUKIAAHBIX 3a/1a4. [Ipu pereHnn peanbHbIX MPaAKTUYECKUX 3a/1a4 00y4aroluecs pa3BUuBaroT
Ha0II0AATeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh
aHaJIOTHUI0, 00001IaTh U KOHKPETU3UPOBaTh MpodieMy. [lesTenbHOCTh M0 (POPMUPOBAHUIO
HaBBIKOB pPEIICHUS TPUKIAJHBIX 3a7a4 OPTraHU3YyeTCs B TMPOIECCe M3YyUYCHUS BCEX TEM
y4eOHOTO Kypca «Anredpa 1 HayaJla MaTeMaTUYECKOTO aHaTN3ay.



MecTo y4yeOHOro mpeamera «Ajaredpa M Ha4yaja MaTeMAaTHYeCKOI0 AHAJIM3a» B
y4eOHOM IJIaHe

Ha wusydyenme yueOHOro Kypca «Anrebpa W Hayajga MaTeMaTHYECKOTO AaHAIIA3a»
otBoAMTCs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kinacce — 136 yacos (4
yaca B HEJICIIIO).



Cooeporcanue 0byyenus

10 KJIIACC

Yucna u eviuucnenus

Pannonansubie ynciaa. OOBIKHOBEHHbBIE U AECATUYHbBIE APOOH, MPOIEHThI, OECKOHEUHbBIE
nepuoanyeckue apoou. [lpumenenne npoOeii U MPOLUEHTOB AJI PEIICHUS PUKIIAIHBIX 3a/1a4
W3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEATBHOW KU3HU.

JleiicTBuTENbHBIE YKCia. PanmoHanbHble U MppALIMOHATIBHBIE YUCiIa. Apru(pMeTHYECKre
OIlEpalMH C JECUCTBUTEIILHBIMU YUCIaMU. MOysb JEUCTBUTEIIBHOIO YHUCJIA U €TO CBOMCTBA.
[IpuOnu>kE€HHBIE BBIYMCICHUS, NPABWIA OKPYIJIEHUS, NPUKUIKA W OLIEHKa pe3yJibTara
BBIUKCIICHUU.

Crenens ¢ 1iensiM nokazarenaeM. bunoM Herotona. Mcnionbs3oBanue moaxoasimei hopMsl
3allUCU JECUCTBUTENBHBIX YHCEN Uil PELUICHUs IPAKTUYECKUX 3aJad W IPEICTaBIICHUS
JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM OKA3aTeIEM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIbHBIM
II0KA3aTEeJIEM.

Jlorapudm yucna. CpoiicTa norapudma. JlecaTuunbple 1 HATypaJibHbIE JOTraprU(PMBbI.

CuHyc, KOCMHYC, TAHT'€HC, KOTAHTE€HC YHUCIIOBOTO apryMeHTa. APKCHHYC, ApKKOCHHYC U
ApPKTAHT€HC YHCIIOBOIO APTyMEHTA.

Ypaeuenus u nepasencmea

ToxaecTBa M TOXIECTBEHHbIE MMpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUS U YPAaBHEHUS-CIEACTBYS. HepaBeHCTBO, pellieHre HEPABEHCTBA.

OcCHOBHBIE METO/Bl pEHICHUS MEeNbIX U JAPOOHO-pAIlMOHAIBHBIX YpaBHEHHM U
HEpPAaBEHCTB. MHOIOWIEHBI OT OJHOW INEPEMEHHOU. JleleHrne MHOTro4YJIeHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousiens! ¢ nensimu ko3 dunuenramu. Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BHIPAKEHUM, COACPKAIIUX CTEIIEHU U KOPHHU.

UNppaunonaneupie  ypaBHeHUs. (OCHOBHBIE METOJABl PEIICHUS HPPALHUOHAIbHBIX
YPaBHECHUU.

[Toka3zaTenbHble ypaBHEHUSI. OCHOBHBIE METObI PEILICHHS IOKA3aTEIbHBIX YPaBHEHUIA.

[Ipeobpa3oBanue BbIpaXEHHH, CONEPIKAIIUX JTOTapU(PMBI.

Jlorapudmuyeckue ypaBHeHHA. OCHOBHBIE METOJABI pEIICHUS JorapuPMUUECKUx
YpPaBHECHUM.

OcHoBHble Tpuronometpuueckue (opmynsl. [Ipeobpa3oBanne TPUTOHOMETPHUECKUX
BbIpaXECHNU. PelieHne TpuroHOMEeTpUYECKUX YPaBHEHU M.

Pemenne cucrem JIMHEWHBIX ypaBHEHUU. MaTpuiia CHCTEMBI JIMHEHWHBIX YPaBHEHMM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUN CMBICI U CBOWMCTBA, BBIYHCICHHUE €TO
3HAYEHUS, NPUMEHECHHE ONPEACNUTENS ISl PELICHHS CHCTEMbl JIMHEWHBIX YpPAaBHEHUMU.
Pewienne npukinagHbIx 3a7a4 ¢ MOMOULIBIO CUCTEMBI JINHEUHBIX ypaBHEHUU. MccnenoBanue
ITOCTPOEHHOM MOJIENIN € IIOMOIIBIO MAaTPHUIL U ONIPEACIIUTEIEH.

[TocTpoeHne MaTteMaTHYECKUX MOJIEJIEA PEATIBHOM CUTYAIUH C IIOMOIIBI0 YPABHEHUMN U
HepaBeHCTB. [IpruMeHeHe ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a]a4 U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U peasbHOM JKU3HH.

Dyukyuu u epaguxu

OynkIus, cnocoObl 3amanus GyHkuu. B3ammHo oOpatHbie QyHkiuu. Kommosurms
dbynaknui. ['padux hyHknmun. DneMeHTapHbie mpeodpa3oBanus rpaduKoB GyHKIIUHN.



ObnacTh onpeziesieHus: 1 MHOKeCTBO 3HaueHu# pynkuuu. Hynu dynkuuu. [IpomexyTku
3HaKomnocTosHcTBa. YETHbIE 1 HeuéTHbIE GyHKIMH. [lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKIIMU. MakcUMyMbl 1 MUHUMYMBI (pyHKIMK. Hanbosnbiee 1 HauMeHbIIee
3HaYeHUs (PYHKIIMHU Ha TPOMEKYTKE.

Jlunetinas, KBaJjpaTuyHas U ApOOHO-IMHEHHAA QYHKIIUU. DJIEMEHTapHOE UCCIICIOBAHKE
Y TTIOCTPOCHHUE UX IPadUKOB.

CrenenHas GyHKIMSI ¢ HATYpaJlbHBIM M 1IEJIBIM TTOKa3atesieM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHS n-Ooil CTENEHU KaK PYHKIUU OOpaTHOW CTENEHU C HATypaJbHbIM
MTOKA3aTeJIEM.

[lokazatenbHass u  Jorapudmuueckas (QYyHKUMHM, UX CBOWCTBA U  IpaUKH.
Hcnonb3oBanue rpadukoB GyHKIHMA 7151 peIICHUs YpaBHEHUH.

TpuronomeTrpudeckasi OKpPYKHOCTb, OINpPEACIICHUE TPUTOHOMETPUUECKUX (YHKIIHI
YUCJIOBOI'O apryMEHTA.

OyHKIMOHANBHBIE 3aBHCUMOCTH B pealbHbIX Ipoleccax u sBieHusX. ['paduku
pEAIbHBIX 3aBUCUMOCTEM.

Hauana mamemamuuecrxozo ananusa

ITocaenoBaTenbHOCTH, CIOCOOBI 3aJIaHUs MMOCJIEI0BATEIIbHOCTEH. Meton
MaTeMaTUYECKOW NHAYKIIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEN0BATENBLHOCTH. McTopus
BO3HMKHOBEHHUS MaTEeMAaTHYECKOT0 aHAJIM3a KaK aHajau3a 0€CKOHEYHO MaJIbIX.

Apudmerrueckass W reoMeTpuyeckas mporpeccud. beckoHeyHo —yObIBarolas
reomerpuyeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON
nporpeccuu. JIMHEWHBIM W JKCIOHEHIMAIBHBIA pocT. Yucmo e. Popmynia CHOXKHBIX
MPOLEHTOB. VICIONIB30BaHWE NPOTPECCHH I PELICHUS PEaJbHbIX 3a1a4 NPUKIATHOTO
Xapakrepa.

HenpepeiBHble QyHKIUMM U UX cBOMcCTBAa. TOUkM paspbeiBa. ACHMITOTHI TpapuKoB
¢ynkuuii. ColicTBa (yHKUMN HEMPEPHIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB AJIsl pEIICHUs
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEePhIBHBIX (PYHKITUHN I PEIICHUS 3aa4.

[lepBas u BTOpas mnpousBoaHble GyHKIUUA. OrnpeaeneHne, TE€OMETPUUYECKUH U
(u3MYEeCKUi CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHON K TpaduKy PyHKIUU.

[IpousBogubsie dnemMeHTapHbIX (QyHKOWA. [Ipom3BogHAs CyMMBI, TPOW3BENCHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKITUH.

Mmuooicecmea u nocuka

MHOXeCTBO, OnepalMy HaJl MHOXKECTBaMU U UX CBoiicTBa. Jluarpammel Diiniepa—BenHa.
IIprMeHenne TEOPETUKO-MHOKECTBEHHOT'O anmnapara iUl OIMCAaHNs PEaJbHbIX MIPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO  MAaT€MaTHYECKOro  OOBEKTa,  CJENCTBUE,
NI0Ka3aTeIbCTBO, PABHOCUJIBHBIEC YPABHEHHS.

11 KITACC

Yucna u eviyucnenus

Harypansubie n nenble uyncna. [IpuMeHeHre NpU3HAKOB IEIMMOCTH LIENBIX YHUCEN,
HanOonpmuit obmuit nenmutens (nanee — HOJl) u HammensIiee olree kKpaTHoe (manee —
HOK), ocTaTkoB 1o moyinto, anroputMa EBkina a1 penieHus 3aad B LENbIX yuciax.

KommiekcHble uymcna. AnreOpandeckass ¥ TpUTOHOMETpUYeckas (OpMbl 3aIllucu
KOMIUIEKCHOTO — yucia. Apu@meTHyeckue oOmnepanud ¢ KOMIUIEKCHBIMU — YHCTIaMH.
N300pakeHre KOMIUIEKCHBIX YHCeN Ha KOOpAMHATHOM mockocT. @opmyna Myaspa. Kopuu



N-Oi CTENEHU W3 KOMIUIEKCHOro uucia. [IpumMeHeHne KOMIUIEKCHBIX YMCEN JJIA pelIeHUs
(bu3MYECKUX U TEOMETPUUECKUX 3a]au.

Ypasnenus u nepasencmea

CucremMa M COBOKYIIHOCTb YpPaBHCHHMH W HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIICACTBUSA. PABHOCHUIIbHBIC HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKHUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUYECKON
OKPY’KHOCTH. Penienne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI pEUIEHUS TOKA3AaTENbHBIX U JJOTapU(MUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl  pEIIEHUS CHUCTEM W  COBOKYIHOCTEM  palHOHAIbHBIX,
MPPaLMOHAIIBHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUECKIX YPABHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaAMU.

[IpuMeHeHre ypaBHEHMI, CHCTEM M HEPABEHCTB K PEILEHUI0O MaTEMAaTHYECKHUX 3a]a4 U
3aja4 U3 pa3MYHbIX oOJacTell HAyKW M pPEaJbHOM KU3HHM, MHTEPIpPETalus MOTYYEHHBIX
pe3yJIbTaToB.

Dyukyuu u epaguxu

I'padpux komno3zumu Gyskuuii. 'eomerprueckue o0pas3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAMHATHOM TNIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

['paduueckue MeToapl pelieHus YpaBHEHHMd W HepaBeHCTB. ['paduueckue MeToibl
peleHns 3a1a4 C mapamMmeTpaMu.

Ucnonb3oBanue rpadukoB (GyHKIMN 711 UCCIAEIOBAHUS MPOIECCOB U 3aBUCUMOCTEM,
KOTOpBIE€ BO3HUKAIOT IPHU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U PEAIbHOM )KU3HHU.

Hauana mamemamuueckozo ananuza

[IpumeHeHne NPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb W
sKcTpeMyMbl. HaxoxxaeHne HanboabIIero 1 HAMMEHbIIETro 3HaUeHU I HenpephIBHON (pyHKIIMN
Ha OTpE3Ke.

IIpuMeHeHre NpPOM3BOJHOM I HAXOXKICHHSI HAaWIy4ylIero PELICHUs B IPUKIIATHBIX
3ajavax, AJsl ONMpeAesieHUs] CKOPOCTH M YCKOPEHHUS Ipoliecca, 3aAaHHOTO (HOpMyNoN Win
rpadukoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpasHbie 311€MEHTAPHBIX
¢yukmmii. [IpaBuna Hax0XI€HUS TEPBOOOPA3HBIX.

WNHrterpan. I'eomeTpuueckuid CMBICI HMHTErpajia. BplunciieHHe ONpenes€HHOro
uHTerpana no gpopmysne Hototona-JleiiOnuna.

[Ipumenenne uHTErpana s HAXOXKICHHS IJIOIAACH IUIOCKUX (Quryp m 0oO0bEMOB
r€OMETPUYECKUX TEIL.

[Tpumepsl pemeHni muddepeHIaTbHbIX YPaBHECHUU. Marematuyeckoe
MO/JIEJIMPOBAHUE PEANIBHBIX ITPOLIECCOB C MTOMOLIBIO JU((HEepeHIINATbHBIX YPABHEHUI.



IInanupyemvie pesyromamvl 0coeHus YyueOH020 Kypca «Aneebpa u Hauaia
MAMemMamu4ecko2o auanusay (yenyoieHHvlil YpPO8eHb) HA YPOGHe CpedHe20 00we2o
00pa308aHUsL

Jluunocmmule pezynomamol

1) rpa’k1aHCKOTO BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKONM TMO3MIMU OOYy4YalOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOLIECTBA, IPE/ICTABIIEHNE O MATEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOIEAYP TPaKJaHCKOTO OO0IIecTBa
(BBIOOpHI, OMPOCHI U JIPYroe), yMEeHUEe B3auMOEHCTBOBATh C COIIMAIbHBIMU UHCTUTYTAMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYECHUEM;

2) NaTpPUOTHYECKOTO BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaXKTAHCKON UIEHTUIHOCTH, YBAXKEHUS K MIPOIILJIOMY
U HaCTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOUIEHHWE K JIOCTHXKECHHSIM
POCCHMCKUX MAaTEMATUKOB U POCCUUCKOM MAaTeMaTHU4YE€CKOW IIKOJIBI, MCIOJIb30BAHUE JTHUX
JOCTIKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCUHCKOrO HapoAa, CHOPMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMUS, JTUYECKOTO TIIOBEJIEHHUS, CBSA3aHHOTO C MPAKTHYECKUM
OPUMEHEHUEM JOCTUKEHUN HAYKU U JEATENbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B
NOCTPOEHUE YCTOMYMBOTO OYyILETO;

4) 3CTETUYECKOTO BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYas OSCTETUKY  MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pPEIICHUW, pPaCcCyKIEeHUH, BOCHPUUMYHBOCTh K
MaTeMaTUYECKUM aclleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) dbuzMYecKoro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh YMEHHS TPUMEHSITh MAaTeMAaTHYEeCKHE 3HaHUS B HMHTEpecax
310pOBOro M 0e30macHOro o0pa3a KW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(310poBOE MUTaHUE, COANTAHCUPOBAHHBIN PEXKUM 3aHSATUN U OTAbIXA, pEryJsipHas puznyeckas
aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTHUBHO-030POBUTEIHHON
NEeSATEIbHOCTBIO;

6) TpyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTB K TPYly, OCO3HaHHE [IEHHOCTHU TPYI0II00US, MHTEPEC K Pa3IUYHbIM chepam
npodeccuoHaNbHOM AeITeTbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ IPUIIOKEHUSIMU, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymied mnpodeccuu W peaanu30BBIBATH COOCTBEHHBIC
’KU3HEHHBIC IUJIaHBbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHUIO H
caM000Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHh K AKTHMBHOMY YYacTHIO B
pPELIEHNUH NMPAKTUYECKUX 3a7a4 MAaTEMAaTUUECKON HAIIPABICEHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYpPhl, MOHMMAaHUE BIUSHUS COIUATIBHO-
SKOHOMMYECKHX MPOLECCOB HA COCTOSHUE IMPUPOJHOW M COLMAIBHOM CpENlbl, OCO3HAHUE
rJ100aNbHOTO  XapakTepa SKOJOTMYECKUX MpoOJieM, OpUEHTalMs Ha MpPUMEHEHUE
MaTeMaTHYECKUX 3HAHUMN JIJIS pellIeHUs 3a/1a4 B 00JIaCTH OKpY>Karolllel cpebl, IIIaHUPOBAHHE
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPeIbl;

8) IEHHOCTH Hay4YHOTO ITO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU, TIOHUMaHUE MAaTEMAaTUIECKON HAYKH KaK chepbl



YeJI0BEUCCKOM ACATCIIBHOCTH, JOTAIlOB ee pasBUTHA MW 3HAYUMOCTH OJIsI Pa3BUTHUA
OUBUIIN3allMd, OBJAaACHUC A3BIKOM MAaTCMATHKHM H MaTEeMaTHUUYECKOM Ky.]'[BTypOﬁ KakK
CpCaACTBOM IIO3HAHUA MHPA, TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYIO U HMCCIICAOBATCIBCKYIO
ACATCIIbHOCTb MHAUBUYAJIbHO U B I'PYIIIIC.

Memanpeomemmuvie pe3yromanivl

[lo3HaBaTebHbIE YHUBEPCAIBbHBIE YyUEOHBIE IEHCTBUS

bazoBnlie 1orHYecKkue IeUCTBUS:

BBISIBJISITh U XapAaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKKM MaTeMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIUPOBATH OMpPENCICHUs TOHSATUH,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIAacCU(UKAIIMU, OCHOBAaHUS Il OOOOIIECHUS U
CpPaBHEHHUSI, KPUTEPUU ITPOBOIUMOTO aHAIU3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpULIaTEIIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEYUS B (haKkTax,
JTAHHBIX, HAONIOMCHUSIX U YTBEPXKICHUSX, TNpeajiaraTtb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN Y MTPOTUBOPEYUHIL;

JeNIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIIOUYCHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITENIbHO J0KAa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIECHUMN (TIpsIMbIE
MU OT MPOTHUBHOTO), BRICTPANBATh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKCHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pemieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHusi, BHIOMpaTh HauOoyiee MOAXOMASIIUNA C YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPUEB).

ba3oBble ncciie1oBaTeNbCKue 1EUCTBUSA:

UCIIOJB30BaTh  BOMPOCHI KAk  HCCIIEIOBATEIIbCKAM ~ MHCTPYMEHT  MO3HAaHUS,
dbopMynupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHUBOpEUYUE, MpoOJeMy, YCTaHABIIUBAThH
HMCKOMOE U JIaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MMO3HUIINIO, MHEHUE;

IPOBOAUTE CAMOCTOSATENBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEAOBAHHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBICHUS, MPOIECCa, BBISIBICHUIO
3aBHCHUMOCTEH MEXIy 00bEeKTaMu, IBJICHUSIMH, IPOLIECCAMU;

camMoCTOsITeNIbHO  (hopMynupoBaTh OOOOIIEHUS W  BBIBOABI 1O  pe3yjbTaTam
MIPOBEAEHHOIO HAONIOACHUS, WCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTH IMOJYYEHHBIX
pE3yNbTaTOB, BHIBOJAOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOYXKHOE Pa3BUTHE MTPOIIECCA, a TAK)KE BBIABUTAaTh MPEANIOIOKEHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmariuei:

BBISIBJISITH I€PUIIMTHI THGOPMAITUH, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIPOC U JISI
pelIeHus 3a/1auH;

BBHIOMpPaTh WH(MOPMAIMI0O U3 MCTOYHUKOB PAa3UYHBIX THUIIOB, AaHAIM3UPOBATH,
CUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH HWH(POPMAIMIO pa3IUYHBIX BHJIOB U (hopm
MIPEACTABJICHHUS;



CTPYKTYpUpOBaTh HMHPOpPMAIMIO, TMPEACTABIATh €€ B  pasiIudyHbIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLICHHMBATh HAAEKHOCTb HUHGPOpPMAIMU [0 CaMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHUBEpCaIbHBIC yUeOHBIE NEHCTBUSA

Ob61ienue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBHSIMHU U LEISAMU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NMHCBMEHHBIX
TEeKCTaX, JaBaTh IOSCHEHHS 110 XOAY pCIICHUs 3aJadyd, KOMMEHTHPOBATHh IOJYYCHHBINA
pe3ynbTar;

B XOJIe OOCYXKJICHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY O0CYK/IaeMOU TEMBI, TPOOIEMBI,
perraemMoit 3a1auu, BHICKa3bIBaTh UCH, HAlIEJIEHHBIE HAa TIOUCK PEIIEHHUsI, COTIOCTABIIATh CBOU
CYXKJIEHUS C CY>KICHUSIMU JIPYTUX YYaCTHUKOB JTMAJIora, 00HApyKUBATh Pa3IMIKE U CXOJICTBO
MO3UIINMA, B KOPPEKTHOM opme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEACTABISATh PE3YNIbTAThl PEIICHUS 3aJla4M, SKCIIEPUMEHTA, HCCIICIOBAHUs, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajlad TPE3eHTAlluu |
0COOEHHOCTEN ayJUTOPUHU.

PerynaruBHbie yHUBEpCaAIbHBIC YICOHBIC TCHCTBUS

Camoopranuzanus:

COCTABJISITh IUIAH, aJITOPUTM PEIICHUS 3a/laud, BBIOMPATh CIIOCOO PEIICHHS ¢ y4ETOM
UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH
BapUaHTHI pElICHUM C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOITMOHAJILHBIN MHTEIUICKT:

BJQJICTh HAaBBIKAMHU I[1O3HABATEIBHOW pPEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JCHCTBHI M MBICTUTEIILHBIX ITPOIIECCOB, UX PE3YJIHTATOB, BIAIETh CIIOCO0aMHU CaMOTIPOBEPKH,
CaMOKOHTPOJIS TPOIIecca U pe3ysIbTaTa PelIeHrs MaTeMaTHIeCKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/Ja4d, BHOCHUTH
KOPPEKTHUBHI B IEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITEIIBCTB, TAHHBIX, HAHACHHBIX OMIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENM W YCJIOBUSAM, OOBSCHATH TPUYUHBI
JTOCTIKCHUSI WM HEJOCTIKCHHSI PE3YJIbTATOB JACATEIBHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBmecTHas 1€ TENbHOCTB:

MOHUMATh U UCTOJB30BaTh MPEUMYIIIECTBA KOMAaHIHOW W WHINBHUIYAIbHOU PaOOTHI MpH
pelieHny y4eOHBIX 3a/Jad, NPUHUMATh IIeJb COBMECTHOW JEATEIhbHOCTH, IIJIAHHUPOBAThH
OpTraHMU3AINI0 COBMECTHOM paboThI, pacipenessaTh BUABI padoT, T0TOBapUBaThCs, 00CYKIaTh
IPOIIECC U PE3yIbTaT paboThl, 060011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyHIOBHIX opmax paboThl (00CykaeHUs, 0OMEH MHEHUM, «MO3TOBbIE
MITYPMBD» U WHBIC), BBITIOJHATH CBOIO YacTh paOOThl U KOOPAUHUPOBATH CBOW JICHCTBUS C
APYTUMH YJ€HaMHU KOMAaH[IbI, OICHHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT IO
KpUTepusiM, ChOpPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHUCTBHS.



IIpeomemnvie pezynvmamuol

K xonmy oOyuenusi B 10 kimacce oOydaroluicsi MOMYYHUT CIEAYIOIINUE MPEIMETHBIC
pe3yNbTaThl O OT/IEIBHBIM TeMaM pabouel mporpaMMbl yueOHOTro Kypcea «Anredpa u Hauaja
MaTeMaTUYECKOTO aHAIU3a»:

Huca ¥ BBIYUCIICHUS:

CBOOOJHO  OMEpUpOBaTh  MOHATHUAMM:  PAMOHAILHOE  YHUCJIO, OeCKOHeYHas
nepuoinyeckasi Ipo0b, MPOLEHTHI, UPPALMOHATBLHOE YMCI0, MHOKECTBA PALMOHATIBHBIX U
JNIEUCTBUTENBHBIX YACEN, MOJIYJIb ICMCTBUTEILHOTO YUCIIA;

MPUMEHATHh APOOM M MPOUEHTHI JUIsl pEUIeHUs NPUKIAJAHBIX 337a4 W3 Pa3InYHBIX
OTpacier 3HaHUU U PeajbHOU JKU3HU;

MPUMEHATh TPUOTUKEHHBIC BBIYMCIICHUS], TIPaBUJIa OKPYTJICHUS, TIPUKUIKY U OIEHKY
pe3yJibTaTa BhIYUCIICHUM;

CBOOOJIHO ONEpUPOBATHh MOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM, HCIOIb30BaTh
NOIXOAIIYI0 (hOpMY 3alluCU IEUCTBUTENBHBIX YMCEI JJIsl PEeIIEeHUs MPAKTUYECKUX 3a/1ay U
MPEJICTABIICHUS JJaHHbIX;

cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPaJIbHOM CTEINEHU;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM MTOKa3aTeNeM;

CBOOOJHO OMEPHUPOBATH MOHATUSIMH: JOrapuM 4uciia, JECATUYHBIE U HATypaJIbHbIE
norapuMsl;

CBOOOJHO OMEPUPOBAThH MOHATUAMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO
apryMEHTa;

ONEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCHHYC U aPKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOZIHO  OMEpUPOBAaTh  MOHATHSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3UYHble METOAbl PEHICHUS PAMOHAIBHBIX U JIPOOHO-PAIMOHATBHBIX
YpPaBHEHUW, IPUMEHITh METOJ UHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: MHOTOWJIEH OT OJHOM NMEpEMEHHON, MHOTOWIEH C
nenabiMid Ko pUiMeHTaMi, KOPHM MHOTOWIEHA, MPUMEHSTHh JIeJICHUE MHOrOo4YJeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera s pemenus 3anay;

CBOOOJIHO OMNEpUPOBATH TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuIa,
ONPENECIUTENIb MATPULIBI 2 X 2 W €ro reOMETPUYECKHN CMBICI, MCIMOJIb30BaTh CBOMCTBA
onpenenuTeia 2 X 2 1Jisi BBIYUCIECHHSI €ro 3HAYE€HUS, IPUMEHSTh ONPEACIIUTENH ISl pELICHUS
CUCTEMBI JIMHEWHBIX YPaBHEHUW, MOJEIMPOBATh PEAJIbHbIE CUTyallud C MMOMOLIBIO CUCTEMBI
JVHEWHBIX YPAaBHEHMM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIM C IIOMOLIBIO MaTpULl M
ONPENEIINTENIEH, NHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUIN C KOPHIMU JJis TPeoOpa30BaHUsI BhIPAKEHUMH;

BBINIOJIHATh MPEOOpPa30BaHUsI YHUCIIOBBIX BBIPAXKEHUM, COJEPKAIIMX CTEIEHH C
paLMOHAJIBHBIM [I0KA3aTeJIeM;

UCIIOJIb30BaTh CBOWCTBA JiorapumoB jid MpeoOpa3oBaHUsl JOrapupMUUYECKUX
BBIPAKCHUU;

CBOOOJHO  ONEPUPOBATH  MOHATUSMU:  HPpALlMOHANIBHBIE,  [IOKa3aTelbHbIE U
JorapuMHUUECKUe YpaBHEHHs, HAXOAUTh HX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B WM OCYLIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYecKHe (opMynbl s mnpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUU;



CBOOOZIHO OMNEpUPOBATH TMOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE, NPUMEHSThH
HE00X0uMbIe (HOPMYJIBI JISl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMUIA;

MOJIETTUPOBATh pEalbHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
ypaBHEHHs, HEPAaBEHCTBAa IO YCJOBHIO 3a/ayd, HCCIEIOBaTh IMOCTPOCHHBIE MOJENIU C
MCIIOJIb30BaHUEM almapara ajreOpsl.

OyHKIMHY U TpaduKu:

CcBOOOHO OMEpUPOBATh MOHATUAMU: (YHKIIUS, CIIOCOOBI 3alaHusl (PYHKIMH, B3aUMHO
oOpaTHble (PYHKUMHU, KOMIO3ULMSA (QYHKIMMI, rpaduK GYHKUIHUU, BBIIOIHATH JIE€MEHTapHbIE
npeoOpa3zoBaHus rpauKoB PYHKIUH;

CBOOOJHO ONEPUPOBATHh TMOHATHUSAMHU: OOJIACTH OMpPENEICHUS M MHOKECTBO 3HAYCHHI
byHKIUY, HyId QYHKUIWU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOO/IHO ONEpPUPOBATh MOHSATUAMU: YETHBIE U HEUYETHbIE (YHKIMH, MMEPUOJUUYECKHE
GyHKIUM, MPOMEKYTKM MOHOTOHHOCTH (PYHKIIMHM, MaKCUMyMbl U MHUHHUMYMbI (DYHKLIHUH,
HauOoJIbIlIee U HAMMEHbIIee 3HaueHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: CTENEHHas (QYHKUHUS C HATypaJbHbIM M IIEJIBIM
rmokasatesieM, TpaduK CTETIEHHON (PYHKIIMU ¢ HATypaJbHBIM U IIEJIBIM MOKa3aTenaeM, rpaduk
KOPHSI N-Oi CTeNeHM KaK (yHKIMU 0OpaTHOM CTENEHH C HaTypalbHBIM IIOKa3aTeNIEM;

OTIepUpPOBATh TOHATHUSAMM: JMHEHHAs, KBaJpaTU4Has W IpOOHO-THHEWHas (DyHKIWH,
BBITIOJTHSATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

cBOOOHO OTMIEpUPOBATH MOHATUSIMU: MTOKa3aTeabHas U JorapudmMuyeckas QyHKINU, UX
CBOICTBa U TpadUKH, UCTIOIB30BATh UX IpadUKH JJIsl pEIICHUS YPaBHEHUN;

CBOOO/IHO ONEPUPOBATh MOHATUSMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, ONPEACICHUE
TPUTOHOMETPUUYECKUX (PYHKIIHH YUCIOBOTO apryMEHTa,;

UCIOJBb30BaTh Tpaduky QyHKUMN AJI UCCIEIOBAHMS MPOLIECCOB U 3aBUCUMOCTEH IMpH
pEILICHNN 3a/1a4y U3 IpYruX Y4eOHbIX MPEAMETOB U peaibHON KU3HHU, BBIPAXKATh (HOpMyIaMu
3aBHCHUMOCTH MEXIy BETUUMHAMU;

Hauvana maTemaTnueckoro aHanusa:

CBOOO/IHO OIEpPUPOBATh MOHATUAMU: apupMeTHdecKass U reoOMeTpruecKas Imporpeccus,
OECKOHEYHO YOBIBAIOIIAs M€OMETPUYECKasl IMPOrpeccusi, JIUHEWHBIM M AKCIOHEHLIUAIbHBIN
poct, hopMyIia CI0KHBIX MMPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

MCIOJIb30BaTh IPOTPECCUH JIJISl PEIICHUSI PEANIbHBIX 33]1a4 MPUKJIAHOTO XapaKTepa;

CBOOOJHO OMEpUPOBATh MOHATHSAMH: TOCIEIOBATEIBHOCTh, CIOCOOBI  3aJaHMs
MOCIIEZIOBATEILHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC MOCJIEOBATEIbHOCTH, MOHUMATH
OCHOBBI 3apO>KJICHUSI MAaTEMaTHUECKOT0 aHalIM3a KaK aHaJn3a OECKOHEUYHO MaIbIX;

cBOOOHO OMEpUPOBATH MOHATUSMU: HEMIPEpbIBHBIE (PYHKIIMU, TOUKH pa3pbiBa rpaduka
(YHKIIMH, aCHMOTOTHI rpaduka GyHKIIH;

CBOOOJIHO ONEpPUPOBATh MOHATHEM: (YHKIUS, HENPEPBIBHAS HA OTPE3KE, MPUMEHSIThH
CBOMCTBA HENPEPBIBHBIX (PYHKIIUM JJIs pelIeHUs 3a/1a4;

CBOOOJHO OIEpUpOBaTh IOHATHSIMM: IIepBasi U BTOpas IPOU3BOJAHBIE (PyHKLHH,
KacaTenbHas K rpaduky GyHKIUM;

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO M KOMIIO3MIMM JIBYX
(PYHKIIMI1, 3HaTh IPOU3BOIHBIE FIIEMEHTAPHBIX (PYHKIINIA;

WCIIOJIb30BAaTh T€OMETPUUECKUM M (PU3NYECKUIl CMBICT MPOU3BOJHOW ISl PELICHUS
3a1a4.

MHoOxecTBa U JIOTHKA:

CBOOOHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALIMU Ha/l MHOXKECTBAMU;



UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JUid ONWCaHUs  peajbHBIX
IIPOLIECCOB U SIBJIICHUM, ITPU PEILIEHUH 3a/1a4 U3 APYIUX Y4eOHBIX PEIMETOB;

CBOOOJIHO OINEpPUPOBATh MOHATHUAMU: ONpEIEICHHUE, TEOpeMa, ypaBHEHHE-CIE/ICTBUE,
CBOMCTBO MAaTeMaTH4EeCKOro OOBEKTa, JI0Ka3aTelbCTBO, PAaBHOCWIBHBIE YypaBHEHUS U
HEPaBEHCTBA.

K koHuy oOyuenust B 11 kjacce oOyyaromMiicsi MOMYYUT CIEAYIOIIME MPEAMETHBIC
pe3yNbTaThl O OT/AEIBHBIM TEMaM padouel mporpaMmbl yueOHOTO Kypcea «Anredpa 1 Havyasia
MAaTeMaTUYECKOTO aHAIN3a»:

Hucna v BBIYUCIEHUS:

CBOOOJHO OINEpPUPOBaTh TMOHATHUAMU: HATypalbHOE U II€JI0€ YHUCJIO, MHOXECTBa
HaTypaJbHBIX U ILIEJIBIX YKCEI, UCHOJIb30BATh MPU3HAKUA AEIUMOCTH Lenbix yucen, HOJl u
HOK HatypanbHBIX Uncel sl pelIeHUs 3a/1a4, IPUMEHSTh alroputM EBkinaa;

CBOOOJTHO OTEpUPOBATh TMOHSATHEM OCTaTKa MO MOJYJ0, 3aMUCHIBATh HATypaJbHbBIC
YyClla B Pa3JIMYHBIX [TO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOHO ONEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX
quceN, MPEACTaBIATh KOMIUIEKCHBbIE YHUCIAa B aidreOpamvyeckol M TPUTOHOMETPUYECKON
dbopme, BBIMOIHATh apupMETUUYECKHUE OMepalud ¢ HUMH U HM300pakaTb Ha KOOPAWMHATHOM
IJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJHO  ONEPUPOBATH  MMOHATUSAMH:  HPpPALMOHAIBHBIE,  [IOKa3aTelbHbIE U
norapu(MHUYECKHE HEPABEHCTBA, HAXOJIWTh MX pEUIEHUS C IOMOIIbI0 PAaBHOCUIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEN IPU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJIHO OMEpPUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOxoauMble (DOPMYJIBI JIJISl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMHU: CHCTEMa M COBOKYIMHOCTb YpPaBHEHHH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U1 CUCTEMBI-CIIEACTBUSI, HAXOAUTh PELICHUS] CUCTEMBI U
COBOKYIMHOCTEW palMOHANbHBIX, UPPALUOHAIBHBIX, MOKA3aTEIbHBIX M JIOTapUPMUUECKUX
YPAaBHEHHI U HEPABEHCTB;

pelaTth palnuoHAIbHBIE, HppalMOHANbHBIC, MOKa3aTelbHbIE, JOTapU(PMUUYECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIIME MOLYIIN U TapaMETPBI;

NPUMEHSTh TpapuuecKre METOAbl Ui pElIeHHUs] YpaBHEHH M HEPaBEHCTB, a TaKKe
3a/1a4 € IMapaMeTpamu;

MOJIETTUPOBATh pEaNbHbIE CUTyallUd Ha $3bIKE anreOpbl, COCTaBISATH BBIPAKEHUS,
YPAaBHEHHMSI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 33/1a4d, UCCIEI0BATH MOCTPOEHHBIE
MOJIENIM C UCIIOJIb30BAaHUEM ammnapara anreOpbl, UHTEPIPETUPOBATH MOJTYYEHHBIN pe3ybTart.

OyHKIUU U TpaduKu:

CTpOUTH rpaduKu KOMITO3ULIUUA (PYHKIUNA C TOMOUIBIO 3JIEMEHTAPHOTO UCCIIEI0BAHUS U
CBOMCTB KOMITO3HUIIUU IBYX (YHKITUH;

CTPOUTh T'E€OMETPUYECKHE O00pa3bl YpaBHEHUNW U HEPABEHCTB Ha KOOPJIMHATHOMU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TPAQUKU TPUTOHOMETPUUIECKUX (YHKIIUIA;

MPUMEHSATh DYHKIMY JIJI1 MOICIIMPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauana maremarnueckoro ananusa:



WCIIOJIb30BaTh TMPOU3BOAHYIO MMl HCCIeAOBaHHMA (YHKIUHM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HaUOOJIbIIIEe U HAUMEHbIIIEE 3HAYCHHS (PYHKIIMU HEMPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MIPOM3BOIHYIO JIUIsI HAXOXK/ICHUS! HAWIYUILIEro PeICHUs] B IPUKIIATHBIX, B
TOM YHCJIE COIHMAIbHO-I)KOHOMUYECKHUX, 3a/1a4ax, JIJIsl ONMPEICICHUSI CKOPOCTU U YCKOPEHHUs
nporiecca, 3a1aHHoro (opMyJIoN Ui rpaduKoMm;

CBOOOJHO OIEpUpOBaTh MOHATUSIMU: TEpBOOOpa3Hasi, ONPEAENEHHBIA MHTErpal,
HAXOIUTh TMEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIMH M BBIYUCIATH WHTETpal 1Mo (opmylie
Hrrorona-JleiiObnunna;

HAXOIUTh IJIOMIAAN IJIOCKUX (GUTYP B 0OBEMBI TEJI C MOMOIIBIO0 HHTETPAA;

MMETh MPEICTaBICHHE O MATEMAaTUYECKOM MOJICIMPOBAHUM Ha IMPUMEPE COCTABIICHUS
muddepeHnnanbHbIX ypaBHEHUH;

peliaTh NpUKJIaJHbIE 3aJa4l, B TOM YHCIIE COLIUAIbHO-I)KOHOMUYECKOTO U (PU3HUUECKOTO
Xapakrepa, CpeICTBAMU MaTEMaTHUYECKOIr0 aHaJIK3a.



Temamuueckoe ni1anuposaHue.

Bo3moxHOCTH
Ne KoJu-Bo
/i HaumeHoBaHue pa3ieioB/TeM qacop | VCTIOTb3OBAHNS
20P
10 k1acc (Anredpa u HavyaJa 136
MaTEeMATHYECKOr0 aHAJIN3A)
MHOXECTBO IEHCTBUTEIBHBIX YUCEN. https://resh.edu.ru
1 | MHoOrowrensl. PanimonaibHble ypaBHEHUS U 24
HepaBeHCTBA. CHCTEMbl TMHENHBIX YPaBHEHUI
) Oynkunu u rpadpuku. CreneHHas GyHKIHS C 12 https://resh.edu.ru
EJIBIM TOKa3aTelleM
3 Apudmernueckuit KOpeHb N-0i CTENEHHU. 15 https://resh.edu.ru
WpparmoHansHble ypaBHEHUS
4 [TokazarenbHas ¢yukius. [lokazaTtenbHbie 10 https://resh.edu.ru
ypaBHEHHUS
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckue 18 https://resh.edu.ru
ypaBHEHUs
6 | Tpuronomerpuueckue BbIPAKEHUS U YpaBHEHUS 22 https://resh.edu.ru
7 | llocnenoBaTeIbHOCTH U IPOTPECCUU 10 https://resh.edu.ru
8 | HempepoiBubie pynkuuu. [IponsBoanas 20 https://resh.edu.ru
9 [ToBTOpenue, 006001IEHUE, CHCTEMAaTH3AIUS 5 https://resh.edu.ru
3HAHU
Bo3moxkHoCcTh
Ne KoJu-Bo
/i HaumeHoBaHue pa3ieioB/TeM aacop | MCMOTB30BAHUs
20P
11 kaacc (Anredpa u HavyaJa 136
MaTEeMATHYECKOr0 aHAJIN3A)
1 HccnenoBanue GpyHKINN C TOMOIIBIO 2 https://resh.edu.ru
IPOU3BOAHON
2 | [lepBooOpasHasi u UHTETpaI 12 https://resh.edu.ru
3 ['paduku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 https://resh.edu.ru
TpuronomeTpruyeckrue HEpaBeHCTBA
4 WpparnmonansHbie, TOKa3aTENbHbBIE U 4 https://resh.edu.ru
JorapuMuuecKre HepaBeHCTBA
5 | KommiekcHsbie uncia 10 https://resh.edu.ru
6 | HarypanbHble u 1ienpie yncia 10 https://resh.edu.ru
7 CucTeMbl pallMOHAIBHBIX, UPPALTUOHATBHBIX 12 https://resh.edu.ru
MIOKAa3aTEeNbHBIX U JOTapu(MUUECKUX YPABHEHHM
8 | 3agaum ¢ mapameTpamMu 16 https://resh.edu.ru
9 [ToBTOpEeHue, 0600I1IeHNEe, CUCTEMATH3AIUS 16 https://resh.edu.ru

3HAHUHN




Iloypounoe nianuposanue

10 KJIACC
e Ko  Jlara JlaTa
/' Tema ypoka 4YecTB IUIaHUpPYe  (pakTH4
i 0 Masi eckas
yacoB

| [[MHO»XecTBO, onepalyy HaJl MHOKECTBAMHU U |
HX CBOMCTBA

2 Juarpammsl Diinepa-Benna 1

3 [IprumMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1
armapara Jj1sl peueHus 3aaad
Pannonanpabie unciaa. OOBIKHOBEHHBIE U

4 JECATUYHBIC TPOOH, TIPOIIEHTHI, 0ECKOHEUHBIC 1
EPUOINIECKUE TPOOH
Panmonanbabie unciaa. OOBIKHOBEHHEIE U

5 JeCATUYHBIC TPOOU, MPOIEHTHI, 0ECKOHEUHBIE 1
EPUOINIECKUEC TPOOH

6 [Ipumenenue apoOeli U MPOIEHTOB JJIsl PEIICHUS |
MPUKIIAJIHBIX 3a]1a4

7 [Ipumenenue apodeii U MPOLEHTOB I PEIICHUS 1
MPUKIIAJIHBIX 3a]1a4

2 JlelicTBUTENbHBIC UKCia. PalinoHanbHble U 1
MppalMOHAIbHBIE YHCIIa

9 ApudmeTnueckue oneparuu c 1
JIEUCTBUTEILHBIMU YUCIAMH

10 Monyiib JEUCTBUTEIBHOIO YUCIIA U €T0 1
CBOMCTBA
[TpuGamKEHHBIE BEIYMCIICHUS, TTPABUIIA

11 OKpYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJibTaTa 1
BBIYHCIICHUI

12 OCHOBHBIE METOIBI PEIICHUS TIETBIX U IPOOHO- 1
palMOHAJIbHBIX YPAaBHEHU U HEPABEHCTB

13 OCHOBHBIE€ METO/IbI PEIICHUS IIETBIX U JPOOHO- 1
palMOHAJIbHBIX YPAaBHEHU U HEPABEHCTB

14 OCHOBHBIE€ METO/IbI PEIICHUS IIETBIX U JPOOHO- 1
pallMOHANIbHBIX YPABHEHU U HEPABEHCTB
MHorouieHsl OT OJTHOM IIepeMEHHOM. Jlenenue

15 MHOI'04YJIeHa HA MHOTOYJIEH C OCTaTKOM. 1

Teopema besy




MHorousieHsl ¢ 1eIbIMU KO PUIIMeHTaMU.

16 Teopema Buera

17 Pemrenue cucreM JIMHEWHBIX YpaBHEHU M

18 Pewrenre cucreM TMHENHBIX ypaBHEHUI
Martpuiia CHCTEMBbI IMHENHBIX YPABHEHUN.

19 OnpenenuTens MaTPULbI 2X2, €ero
F€OMETPUUYECKUN CMBICII U CBOWCTBA;
BBIYMCJIEHNE €0 3HAYCHHUS
OnpenenuTens MaTpUIBI 2X2, €ro

20 r€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCJIEHUE €T0 3HAYCHHUS

1 [IpuMeHeHne onpenenuTens s PeLeHHs
CHUCTEMBI JIMHENHBIX YPaBHEHUN

2 Pemenune npukitagHpeIx 3aa4 C HOMOILBIO
CHUCTEMBI JJMHENHBIX YPaBHEHUM

73 Pemenune npukiiagHpeIx 3a1a4 C HOMOILBIO
CHCTEMBI JJUHENHBIX YPABHCHUN
KontponbHas pabota: "PanioHanbHbie

24 ypaBHEHUS U HEpaBeHCTBA. CHCTEMBI TMHENHBIX
ypaBHEHU"

25 ®OyHKIMs, cCIOCO0BI 3a1aHus GyHKIMU. B3aumMHo
obparnbie pyHkuun. Komnosunus GyHkImi

6 ['paduk GpyHKIIMH. DIEMEHTapHbBIC
npeobpazoBanus rpadukoB GyHKINN
OO6uacTh onpeieNieHUs U MHOXKECTBO 3HAUCHHM

27 ¢ynkun. Hynu ¢pyakuuu. [IpomexyTku 3HaK
MIOCTOSIHCTBA
Yéruplie u Heu€THBIE PyHKIMU. [leprognueckue

28 dbynkuuu. [IpomMexxyTkn MOHOTOHHOCTH
byHKIMHA
MakcumMyMbl 1 MUHUMYMBI (DyHKITHU.

29 Haubonbiiee n HanmMeHbllee 3HaYeHHE (PyHKIIUU
Ha [IPOMEKYTKE

30 JluneiiHas, KkBaApaTUUHas U APOOHO-JIMHEITHAS
byHKIMHA

31 DJIEMEHTApHOE UCCIEN0BAHUE U ITIOCTPOCHUE
rpadukoB 3TuX QyHKUINUN

1 DneMeHTapHOE UCCIEA0BAaHUE U IOCTPOCHUE
rpadukoB 3TuX QyHKUINUN

33 CreneHb ¢ LeabIM NOKa3aTeneM. bunom

Hrrorona




Crenens ¢ LICJIBIM MOKa3aTejieM. bunoMm

34 Hprorona

35 CreneHHast yHKIMSI C HATYpPaJIbHBIM U LIETBIM
noka3zatenem. E€ cBolicTBa u rpapuk

36 KounTponbnas pabora: "Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

37 ApudmeTnuecknii KOpeHb HaTypaJbHOU
CTEIIEHU U €T0 CBOMCTBA

33 ApudmeTnuecknii KOpeHb HaTypaJbHOU
CTEIIEHU U €T0 CBOMCTBA

39 ITpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepXKaIINX CTEIEHN U KOPHU

40 ITpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepXKaIINX CTEIEHNU U KOPHU

A1 [Ipeo6pa3oBaHus YUCIOBBIX BBIPAKECHHH,
COJIepXKaIINX CTEIEHN U KOPHU

47 Wppaumonaneubie ypaBHeHHs. OCHOBHbIE
METO/IbI PEIICHNs UPPALMOHAIIBHBIX YPAaBHEHUN

43 Wppaumonaneueie ypaBHeHHs. OCHOBHbIE
METO/IbI PEIICHNS UPPALMOHAIIBHBIX YPABHEHUN

44 HppauroHaneHele ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUs UPPALMOHAIIBHBIX YPABHEHUN

45 PaBHOCHIIBHBIE TIEPEXO/ABI B PEILICHUU
UPPALMOHATIBHBIX YPaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUU
UPPALMOHATIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUU
UPPALMOHAIIBHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE IEPEXO/BI B PEILICHUU
UPPALMOHATIBHBIX YPaBHEHUN
CBoiicTBa ¥ rpauK KOpHs N-OM CTENEHU KaK

49 (GYHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
NOKa3aTeyieM
CBoiicTBa 1 rpaduK KOPHS N-0¥ CTETEHU KaK

50 (GYHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
IIOKa3aTesIeM
Kontponsnas padota: "CBoiicTBa u rpaduk

51 KOpHs n-ou crenenu. MppannonansHbie
ypaBHeHHUs"

57 CrerneHb ¢ paMOHAJIBHBIM NTOKa3aTelIeM U €€

CBOWCTBa




Crenens ¢ palOHAJIbHBIM ITIOKA3aTCJIEM U e

53 . 1
CBOIICTBa

54 CremneHb ¢ paluOHAIbLHBIM MTOKa3aTelleM U €€ |
CBOIICTBa

55 [TokazarenbHas GyHKIMS, €€ CBOMCTBA U Tpaduk 1

56 Hcnonbs3zoBanue rpavq)I/IKa byHKIUH 151 |
pelieHus: ypaBHEHUM

57 Hcnonbs3zoBanue rpavq)I/IKa byHKIUH 151 1
pelieHus: ypaBHeHUM

53 [Toka3zaTenbHble ypaBHEHHUS. OCHOB}\I’BIC METO/IbI 1
pelIeHus MoKa3aTebHbIX YPaBHEHUHN

59 [Toka3zaTenbHble ypaBHEHHUS. OCHOBP{BIC METO/IbI 1
pelleHus TOKa3aTeNbHBIX YPaBHEHUN

60 [TokazaTtenbHble ypaBHeHUsI. OCHOBHBIE METObI |
pelleHus MOKa3aTeNbHBIX YPaBHEHUN

61 KounTponbnas pabora: "[lokazarensHas 1
dbyukius. [lokazarenbHbie ypaBHeHUS "

62 Jlorapudm yucna. CoiicTBa orapupma 1

63 Jlorapudm yucna. CoiicTBa sorapupma 1

64 Jlorapudm gucna. CpoiicTa jorapudma 1

65 JlecsiTuuHbIe U HATYpaJIbHbIE JIOTAPU(PMBI 1

66 JlecaTruHble U HaTypabHbIE JIOrapu(MbI 1

67 [Ipeo6pa3oBanue BbIpaKeHU, COAEPIKALIUX |
jorapupMbl

68 [IpeoOpazoBaHue BbIpaKeHUH, COAEPIKALINX 1
JorapupMbl

69 [IpeoOpazoBanue BbIpaKEHUH, COAEPIKALINX 1
aorapudmbl

70 Jlorapudmuueckas GyHKIusA, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckas QyHKuuMsA, €€ CBOWCTBA U |
rpaduk

7 Hcnons3zoBanue rpavq)I/IKa byHKIUH 151 1
pelieHus: ypaBHEHUM

7 Hcnonb3zoBanue Fpaii)I/IKa byHKUIMM IS 1
pelieHus: ypaBHEHUM

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1

METO/IbI PEIICHHUS JOrapu(PMUUECKUX YPAaBHEHHI




Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

7 METO/IbI PEIICHHUS JOTapu(PMUUECKUX YPAaBHEHHI

76 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI PEIICHHUS JOTapu(PMUUECKUX YPABHEHHI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
Jorapu(pMUUECKUX YpaBHEHHI

73 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUU
Jorapu(pMUUYECKUX ypaBHEHUHN

79 KonTponsnas padora: "Jlorapudmuueckas
byukius. Jlorapudpmudeckue ypaBHeHuUs"

20 CuHyC, KOCUHYC, TAHT€HC 1 KOTAHT€HC
YHUCJIOBOI'O apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC 1 KOTAHT€HC
YHUCJIOBOI'O apryMeHTa

20 ApKCHHYC, apKKOCUHYC M apKTaHT€HC
YHUCJIOBOr'O apryMeHTa

23 ApKCHHYC, apKKOCUHYC M apKTaHT€HC
YHUCJIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 onpeeseHue TPUTOHOMETPUUECKUX PYHKIIUN
YHUCJIOBOI'O apryMeHTa
TpuroHomeTpuyeckast OKpy>KHOCTb,

85 orpezieNieHue TPUTOHOMETPUUECKUX (QYHKIIUH
YHICJIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYJIBI

87 OCHOBHBIE TPUTOHOMETPUUIECKUE (POPMYJIBI

88 OCHOBHBIEC TPUTOHOMETPHUUECKHE (POPMYITBI

89 OCHOBHBIEC TPUTOHOMETPHUUECKHE (POPMYITBI

90 [IpeobpazoBanue TPUTOHOMETPUUECKUX
BBIPAKECHUH

01 [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUN

9 [IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUU

93 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKEHUN

94 Pemenne TpuroHoOMETpUYECKUX YpaBHEHUM

95 Pemenne TpuroHomMeTpuueCKUX ypaBHEHUN

96 Pemenne TpUroHOMETpUYECKUX YpaBHEHUM




97

Pemrenne TpuroHOMETpUYECKUX YPABHEHUM

98 PelreHre TpUroHOMETpUUYECKUX YpaBHEHUI

99 Perenre TpUroHOMETpUYECKUX YpaBHEHUI

100 Penienne TpuroHoMeTpUYECKUX YpaBHEHUN

101 KonTtponbHas padota: "Tpuronomerpruyeckue
BBIPAKEHHSI U TPUTOHOMETPUUECKUE YPABHEHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 nocJyenoBaTeabHOCTe. MeToa MaTeMaTH4eCKOu
UHIYKIUN
MOHOTOHHBIE Y OTPaHUYEHHBIE

103 nocieaoBaTeabHOCTU. McTopus aHanuza
OECKOHEYHO MaJbIX

104 ApudmeTrnueckas mporpeccus

105 I'eometpuueckas nporpeccust

106 beckoHeuHo yObIBaroIasi reoMeTpruuecKas
Iporpeccust

107 CymMma OecKoHEeYHO yOBIBaroIIei
reOMETPUYECKOU IPOTPECCUN

108 JIvHENHBIN U 3KCIIOHEHIUAIBHBIN POCT. YHCIo
e. Dopmyna CIOXKHBIX MTPOLIEHTOB

109 JIvHENHBINA U 3KCIIOHEHIUAIBHBIN POCT. YHCIO
e. opmyna CIOXKHBIX MTPOLIEHTOB

110 Hcnonb3oBaHue Nporpeccuu JJisi peiieHus
peanbHbIX 3a]a4 MPUKIIAJHOTO XapaKTepa

11 KontponwsHas pabdota: "[locinenoBaTenbHOCTH U
nporpeccun”

112 HenpeppiBHble (YHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI IPAPUKOB
byHKIMIA

114 CpoiicTBa (PyHKIIMI HENPEPHIBHBIX HA OTPE3KE

115 CpoiicTBa QyHKIIMN HEMPEPHIBHBIX HA OTPE3KE

116 MeToa uHTEpBaIOB JJ1sl PEUICHHS] HEPABEHCTB

117 Metoa MHTEpPBAJIOB IS PELIEHUS HEPABEHCTB

118 Metoa MHTEPBAJIOB IS PELLIEHUS HEPABEHCTB

119 [IpuMeHeHue CBOMCTB HEMPEPHIBHBIX (PYHKITHIMA

AJI1 pCIICHUS 3aaa4




GbyHKUIMI Ha MOHOTOHHOCTB U 9KCTPEMYMBbI

120 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKITHIMA 1
JUISL pEelieHus 3a1a4
121 [lepBas u BTOpas Mpou3BOIHbIE (DYHKIIUN 1
122 OmnpenenexHre, TeOMETPUUYECKUNA CMBICIT 1
MTPOU3BOJHOU
123 Onpenenenue, GU3NUYECKUN CMBICIT |
MTPOU3BOJHOU
124 YpaBHeHUe KacaTeabHON K rpaduKy QyHKIIMH 1
125 YpaBHeHUe KacaTeabHON K rpaduKy QyHKIIMH 1
126 [Ipou3BoiHBIC PJIEMEHTAPHBIX QYHKITUH 1
127 [Tpon3BoHBIEC dTIEMEHTAPHBIX QYHKIIAN 1
128 [TpousBoaHasi CyMMBbI, TPOU3BEAEHUS, YACTHOTO 1
Y KOMITO3ULIUU (DYHKIIHI
129 [TpousBoaHasi CyMMBbI, TPOU3BEAEHUS, YACTHOTO 1
¥ KOMITO3UIIUN (DYHKITHIA
130 [TpousBoaHasi CyMMBbI, TPOU3BEEHUS, YACTHOTO |
¥ KOMITO3UIIUA (DYHKITHIA
131 Kontponsnas padota: "I[IpousBognas” 1
132 [ToBTOpenue, 060061IeHNE, CCTEMAaTHU3ALINs |
3HaHuii: "YpaBHeHus"
133 [ToBTOpEeHue, 0600I1IeHNEe, CUCTEMATH3AIUS 1
3HaHui: "OyHKIUKN"
134 WroroBast KoHTpoJIbHAs paboTa 1
135 HToroBasi KOHTpOJIbHAS paboTa 1
136 [ToBTOpEeHue, 0600I1IeHNEe, CUCTEMATH3AIUS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136
11 KUIIACC
e Ko  Jlara JlaTa
11/-11 Tema ypoka YyecTB IUIAHUPY  (akTHUec
0 emasi Kast
4acoB
| [IpumeHeHre NPOU3BOAHON K UCCIEAOBAHUIO |
(GyHKUIMI Ha MOHOTOHHOCTB U 9KCTPEMYMBbI
) [IpumeHeHre NPOU3BOAHON K UCCIEAOBAHUIO 1




HpI/IMCHCHI/Ie HpOHSBO,Z[HOfI K UCCJICAOBAaHUIO

3 N
GbyHKIIMIT HA MOHOTOHHOCTB ¥ OKCTPEMYMBbI

4 [TpumeHeHre npor3BOAHON K UCCIEA0OBAHUIO
GbyHKIIMIT HA MOHOTOHHOCTD ¥ DKCTPEMYMBbI

5 [IpumeHeHre NPOU3BOAHON K UCCIEA0BAHUIO
GbyHKIIMIT HA MOHOTOHHOCTB ¥ OKCTPEMYMBbI

6 [IpumeHeHre NPOU3BOAHON K UCCIEAOBAHUIO
(GyHKUIMI Ha MOHOTOHHOCTB U 9KCTPEMYMBbI

7 Haxosxnenre HanbobIero 1 HANMEHBIIIETO
3HAYEHMsI HETPEPHIBHOM (PYHKIIUU Ha OTPE3Ke

2 Haxosxienrne HanboJbero 1 HAaMMEHbILEro
3HAYCHUS HETPEPHIBHOW (DYHKITMHM HA OTPE3KE

9 Haxoxienre HanboJbero 1 HAMMEHbILEro
3HAYCHUS HETIPEPHIBHOW (DYHKITMHM HA OTPE3KE

10 Haxoxnenre HanOoJbIero 1 HANMEHBIIIETO
3HAYCHUS HETIPEPHIBHOW (DYHKITMHM HA OTPE3Ke

1 Haxoxnenre HanboJbIero 1 HANMEHBIIIETO
3HAYEHMsI HETPEPHIBHOM (PYHKIIUU Ha OTPE3KE

12 Haxoxnenre HanboJbIIero 1 HANMEHBIIIETO
3HAYEHMsI HETPEPHIBHOM (PYHKIIUU Ha OTPE3KE

13 [TpumeHeHre npor3BOAHOM ISl HAXOXKICHUS
HAWJIY4lIEeTo pelleHUs B MPUKIAIHBIX 3a/1auax

14 [TpumeHeHre npor3BOAHOM JJISI HAXOXKICHUS
HAWJIY4IlIEero PelIeHusl B MPUKIaAHBIX 3a7a4ax
[IpumMeHeHre nporu3BOAHOM ISl ONIpEAeIICHUS

15 CKOpPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO
dbopmyIoi uinu rpagpukom
[IpumeHeHre nporu3BOAHOM ISl ONIpEAeIICHUS

16 CKOPOCTH U YCKOPEHHMSI MpolLecca, 3aJaHHOTO
dbopmyoii unmu rpaduKom

17 Kommozumus dbyHknmii

18 Komnozunus hyHKimi

19 Komnozunus ¢hyHkimi

20 ['eomerpuueckue 06pa3pl ypaBHEHUH Ha
KOOPJIMHATHOM TJIOCKOCTH

1 ['eomerpuueckue 0O6pa3pl ypaBHEHUI Ha
KOOPJIMHATHOM TIOCKOCTH

2 Kontponsnas pabota: "McciaenoBanue QyHkiui

C IOMOIIBIO MPOU3BOAHOMN"




[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23
EPBOOOPA3HBIX

24 [IepBoOOpa3HbIE 3JIEMEHTAPHBIX (DYHKIIHIA.
[TpaBuna HaXOXKACHUS IEPBOOOPAZHBIX

75 [TepBooOpasubIe AIeMEHTAPHBIX (PYHKITUH.
[TpaBuna HaXOXKACHUS IEPBOOOPA3ZHBIX

26 HNuTerpai. ['eomeTprdeckuii CMbIC UHTETpaa

27 Brrunciienne onpenenéHHOro HHTErpaia 1o
dbopmyne Herorona-JleliOuuia

73 Briuucienue onpeaenéHHOro HHTErpaa mno
dbopmyne Herotona-JleliOHuia

29 [IpumeHeHune uHTerpana s HaxoXIeHUs
IUIOMIaIeH TUIOCKUX (puryp

30 [IpumeHeHune uHTerpana s HaxoXIeHUs
00BEMOB reOMETPUUECKHX TEI

31 [Tpumeps! pemennii AudhepeHnrnaIbHbIX
YpaBHEHUU

1 [Tpumepsr pemennii nudepeHTmaTbHbIX
YpaBHEHUU
Marematruyeckoe MOICIMPOBAaHUE PEATTbHBIX

33 MPOLIECCOB € MOMOIIBIO TU(PPEepeHITHATBHBIX
YpPaBHEHUM

34 Kontponbnas padora: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpruueckne PyHKITUN, X CBONCTBA U
rpaduku

16 Tpuronomerpuueckre QyHKIUU, UX CBOUCTBA U
rpaduku

37 Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U
rpaduku

13 Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U
rpaduku

39 Tpuronomerpuueckne QPyHKITUN, KX CBOHCTBA U
rpaduku
OT60p KOpHEH TPUTOHOMETPUIECKUX

40 yYpaBHEHUH C TOMOULILI0 TPUTOHOMETPUUECKOM
OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 ABHEHUM C TOMOIIBIO TPUTOHOMETPUUECKOU
y

OKPY>KHOCTH




OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPaBHEHUM C IOMOIIBK) TPUTOHOMETPUUECKON
OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUIECKUX

43 YPaBHEHUH C IOMOILBIO TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

45 Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB

46 Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB

47 Pemenune TpuroHoMeTpUUECKUX HEPABEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (DYHKITUH.
TpuronomeTpruyeckre HepaBeHCTBa"

49 OCHOBHBIE METO/BI PELICHUS MOKA3aTENbHBIX
HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHbBIX
HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHbBIX
HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHUS MOKA3aTENbHBIX
HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS JIOTAPUPMUIECKUX
HEPABEHCTB

54 OCHOBHBIE METO/BI PELIECHUS JIOTAPUPMUIECKUX
HEPABEHCTB

55 OcHOBHBIE METOJIbI PELICHUS JIOrapu(PMUIECKUX
HEPABEHCTB

56 OcCHOBHBIE METO/IBI PELICHUS JIOrapu(PMUIECKUX
HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHUS UpPALlMOHAIBHBIX
HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS UpPALIMOHAIBHBIX
HEPABEHCTB

59 OCHOBHBIE METO/BI PELICHUS UpPALlMOHAIBHBIX
HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS UPPAIIUOHATIBHBIX
HEPABEHCTB

61 I'paduueckue MeToAbl pemeHus

UPpALMOHATIBHBIX YpaBHEHUN




['padrueckure MeToIbI peleHUs

62 UppalMoOHaIbHBIX YPaBHEHUI

63 ['padrueckure METOIBI pelIeHUS TTOKA3aTENbHbIX
YpaBHEHUM

64 I'paduaeckue MeTobI pemeHus MoKa3aTeIbHBIX
HEPABEHCTB

65 I'paduueckue MeToAbl pemeHus
Jorapu(pMUUYECKUX ypaBHEHUHN

66 I'paduaeckue meTob penieHus
JgorapupMUYECKUX HEPABEHCTB

67 ['padrueckure MeToIbI pelieHUs
JorapuMUYECKUX HEPABEHCTB

63 ['padrueckre METOIBI pelIeHUS TTOKA3ATENbHbIX
U JIOTapU(PMUIECKUX YPAaBHCHHM

69 I'paduaeckue MeTombI pemeHus MoKa3aTeIbHBIX
U JIOTapU(PMUIECKUX YPAaBHCHHM

70 I'paduaeckue MeTobI pemeHus MOKa3aTeIbHBIX
U JIOrapu(PMUYECKHUX HEPABEHCTB

71 I'paduaeckue MeTobI pemeHus MOKa3aTeIbHBIX
U JIOrapu(PMUYECKUX HEPABEHCTB
KontponbHas pabora: "UppannonanbHbie,

72 NoKa3aTelibHbIE U JIorapudmuueckue
HepaBeHcTBa"
Kommiekcabie uncna. Anrebpandeckas u

73 TpUTOHOMETpHUUYEcKasi OpMbI 3aMKUCH
KOMIUIEKCHOI'O YHCIIa
KommiekcHbie uncna. Anrebpanueckas u

74 TpUTOHOMETpHYECKasi POPMBI 3aMKICH
KOMIUIEKCHOI'O YHCIIa

75 Apudmernueckue onepauu ¢ KOMIIJIEKCHBIMU
quciIaMu

76 Apudmerrueckue onepanuu ¢ KOMIJIEKCHBIMU
quciIaMu

77 N300paskeHrne KOMIUIEKCHBIX YKCell Ha
KOOPJAWHATHOM TNIOCKOCTH

73 N300paskeHrne KOMIUIEKCHBIX YKCeIl Ha
KOOPJAWHATHOM TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit ctenenu u3
KOMIUIEKCHOI'O YHCIIa

20 ®opmyna Myaspa. Kopau n-oit cTenenu u3

KOMIIJICKCHOI'O 4YH1CJja




HpI/IMCHCHI/IC KOMIIJICKCHBIX YHCCIT JJIA PCIICHUSA

81 ($u3NYECKUX U TEOMETPUUECKUX 3a71a4

82 KontponbsHas pabota: "KoMruiekcHble ynciia"

83 HarypanbHbie 1 1ienbie uncia

84 HarypasbHbie U 1ienbie uncia

25 [IpuMeHeHre MPU3HAKOB IETUMOCTH LIEJIBIX
qucen

26 [IpuMeHeHre MPU3HAKOB IETUMOCTH LIEJIbIX
qucen

27 [IpuMeHeHnE MPU3HAKOB JETUMOCTHU LIEIIbIX
yucen: HOJl m HOK

28 [IpuMeHeHnE MPU3HAKOB JETUMOCTH LIEIIbIX
yucen: HOJl m HOK

29 [IpuMeHeHre MPU3HAKOB IETMMOCTH LIEJIBIX
YHUCEN: OCTATKH 110 MOJTYJIIO

90 [IpuMeHeHre MPU3HAKOB IETMMOCTH LIEJIbIX
YUCEJ: OCTATKH MO MOJYJIIO
[IpuMeHeHrne MPU3HAKOB IETUMOCTH LIEJIBIX

91 yycen: anroput™ EBkiuaa aist penieHus 3aaad B
LEJIbIX YUCTaX

92 Kontponsnas padota: "Teopus nenbix yucen"

93 Cucrema U COBOKYITHOCTh YPaBHEHHI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema v COBOKYITHOCTbh YPaBHEHU.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHHI

96 OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEW MPPALMOHAIIBHBIX YPABHEHUN

97 OCHOBHBIE METO/IbI PELICHUSI CUCTEM H
COBOKYITHOCTEW IMOKA3aTENbHBIX YPABHEHUN

08 OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MOKA3aTEIbHBIX YPABHEHUM

99 OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYMHOCTEM JTorapupMUIeCKrX ypaBHEHUN

100 OCHOBHBIE METO/IbI PELICHUS] CUCTEM H
COBOKYMHOCTEM JTOrapu(pMUIECKNX ypaBHEHUN

101 [IpuMeHEHUE CUCTEM K PELIEHUIO

MAaTCMAaTUYICCKUX 3a1a4 U 3a/la4 U3 pa3JINIHbIX




o0JiacTeil HayKu Y peabHOM KU3HH,
VHTEPOPETALHNS TOTYYEHHBIX PE3YIbTATOB

[IpumMeHeHune CucTeM K perieHHI0
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3 Pa3IMUHbIX

102 . o
o0JylacTelt HayKu U peajibHOM JKU3HHU,
WHTEPHPETALHNS IOJTYYEHHBIX PE3YJIbTATOB
[IpruMeHEHNE HEPABEHCTB K PELICHUIO

103 MaTEeMaTUYECKHX 3a]a4 U 3a7a4 U3 pa3InyHbIX
o0JiacTeil HayKu W peabHOM KU3HH,
WHTEPIIPETALHNS OJYYEHHBIX PE3YyJIbTaTOB
KontponsHas padota: "Cucremsl

104 palMOHAIBHBIX, UPPALIMOHAIIBHBIX
MOKa3aTeJIbHbIX U JIOTapu(MHUUECKUX
ypaBHEHU"

105 ParnmonanbHbie ypaBHEHUS C MapaMeTpaMu

106 PanmonanbsHbie HEpaBEHCTBA C TapaMeTpaMHU

107 PanroHanbpHbIE cHCTEMBI C TApaAMETPaMHU

108 HppanmoHanbHbIE ypaBHEHHUSI, HEPABEHCTBA C
napameTpamu

109 HNppanmronanbHble CUCTEMBI C TapaMeTpaMu

110 [TokaszaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [Toka3zarenbHbIE CUCTEMBI C TTApAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C
napaMeTpamu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuroHomeTpuueckrue ypaBHEHHS C
napameTpamu

115 TpUroHomMeTpuyecKre HEpaBEHCTBA C
napameTpamu

116 TpuroHoMeTpu4EeCKUE CUCTEMBI C TTapaMeETPaMU
[TocTpoeHue u ucciaenoBaHNEe MATEMATHYECKUX

117 MOJIEJIEN PEATTbHBIX CUTYALIMK C IOMOILBIO
YPaBHEHMU C IapameTpamMu
[TocTpoeHue u nccaeqoBaHEe MAaTEMAaTHUECKUX

118 MOJENEN PEANBHBIX CUTYALlUH C IIOMOILBIO

CHUCTEM ypaBHEHHI C mapaMeTpaMu




HOCTpOCHI/IC H UCCIICA0BAHUEC MAaTCEMATHYCCKUX

119 MOJIEJIEN PeANIbHBIX CUTYallUid ¢ TOMOILBIO 1
CHUCTEM ypaBHEHHH C mapaMeTpaMu

120 KonTponsnas pabora: "3agauu ¢ mapametpamu" 1
[ToBTOpenue, 060061IeHNE, CCTEMATH3ALINs

121 3HaHuil: "YpaBHeHus" !

122 [ToBTOpenue, 060061IeHNE, CCTEMATHU3ALINs |
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 06001IEeHNE, CCTEMATH3ALINS |
3HaHui: "YpaBHeHnus. Cuctemsbl ypaBHEHH"
[ToBTOpEeHue, 0600I1IeHNEe, CUCTEMATH3AIUS

124 3HaHuil: "HepaBencrsa" 1
[ToBTOpEeHue, 0600I1IeHNEe, CUCTEMAaTH3AIUS

125 3HaHuil: "HepaBencrsa" :
[ToBTOpenue, 06001IeHNE, CCTEMATHU3ALINS

126 3HaHuil: "HepaBencrsa" :

127 [ToBTOpenue, 060061IeHNE, CCTEMATH3ALINs |
3Hanuii: "[IponsBoaHas U €€ npumeHeHue"

128 [ToBTOpenue, 060061IeHNE, CCTEMATHU3ALINS |
3Hanuii: "[IponsBoaHas U €€ npumeHeHue"

129 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATH3AIUs 1
3Hanuii: "[IponsBoaHas U €€ npumeHeHue"
[ToBTOpEeHue, 0600IIeHNEe, CUCTEMATH3AIUS

130 3HaHuil: "MHTEerpan u ero npuMeHeHue" 1
[ToBTOpEeHue, 06001IeHNEe, CUCTEMATHU3aIUs

131 3HaHui: "OyHKIMK" I

132 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS |

3 3HaHui: "OyHKIUKN"
[ToBTOpenue, 06001IEeHNE, CCTEMAaTHU3ALIUS

133 3HaHui: "OyHKIUN" I

134 WtoroBast KoHTpoJIbHAs paboTa 1

135 WToroBast KoHTpoJIbHAs paboTa 1
IToBTOpEHHNE, 0000IIIEHNE, CHCTEMATH3 IS

136 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




Yuebno-memoouueckoe obecneuenue oopazosamenbHo20 npoyecca
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIA YIYEHUKA

1. Mep3msaxk A.I'., Homuposckuit JI.A., Ilonskor B.M./ Ilox pen. Ilomonsckoro B.E.
Marematuka. Anrebpa W Hayajga MaremaTuyeckoro aHaimsa. 10 kiacc. Y4eOHUK.
Yriy6néunsiit ypoBeHb. AkinonepHoe odmiectBo «M3narensctBo «lIpocsemnienuey, 2023 r.;

2. Mep3maxk A.I'., Homuposckuii JI.A., IlonskoB B.M./ Ilox pen. Ilogonsckoro B.E.
Marematuka. AnreOpa W Haudana MareMmaruueckoro ananmmsza. 10 kmacc. YueOHUHK.
Yriy6néuubiii ypoBeHb. AkinonepHoe odmiectBo «M3narensctBo «lIpocsemnienuey, 2023 r.;

METOIUYECKHUE MATEPHAJIBI JIVIA YIUTEJIA

1. Anrebpa m Havajga mMaTreMaTudeckoro aHammsa. 10 kmacc. YTiyOJeHHBIH ypOBEHD.
Meroaunueckoe mocodue (E.B. bymnko, A.I'. Mepsnsak, B.b. Ilononckuii, M.C. Skup);
AximonepHoe o6miectBo «M3marensctBo «lIpocBemenne»

LIUDPOBbBIE ObPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

1.  https://resh.edu.ru/office/user/profile/
2.  https://www.yaklass.ru/
3. https://ege.sdamgia.ru
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