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HHOACHUTEJBbHAA 3AIIUCKA

VuebHplli Kypc «Anrebpa M Havajda MaTeMAaTHUYECKOTO AaHAIN3a» SBISETCS OJHHUM H3
Hauboyiee 3HAUYMMBIX B IPOrpaMMeE CpelHEero oOIero oOpa3oBaHMs, MOCKOJBKY, C OJHOM
CTOPOHBI, OH 00€CIIeYNBACT HHCTPYMECHTAIBHYIO 0a3y /Ul N3yUeHHsI BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C IpyTrOil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M A0CTPAKTHOE MBIIIICHUE 00yYarOIIUXCs
Ha YypOBHE, HEOOXOAMMOM JJIi OCBOEHHS HWH(POPMATUKH, OOIIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH W JpPyTMX IUCHUIUIMH. B pamkax maHHOro ydeOHOTO Kypca OOydJarommecs
OBJIaJICBAIOT YHHBEPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKu, KoTopas (OpPMYJIUPYET CBOH
JOCTHKEHUS] B MaTeMaTUIeCKoi opme.

V4eOHbI Kypc anreOphl M Hadal MaTeMaTH4ecKoro aHajiu3a 3aKIafbIBACT OCHOBY JUIS
YCIICUTHOTO OBJaACHHs 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHICHIIHHA
Pa3BUTHs YKOHOMHUKH W OOIIECTBCHHOM XH3HH, TO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIONB30BaTh HMX JUIS JabHEHIIEro
00pa30BaHus U B IOBCEIHEBHOM XKM3HU. B TO e Bpemst OBJa/ieHHe a0CTPaKTHBIMH U JIOTHYECKU
CTPOTUMH KOHCTPYKIMSMHU alNTeOpbl U MaTeMaTHYECKOTO aHaJH3a Pa3BUBACT yMEHUE HAXOJHUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HCTHHHOCTD, JI0Ka3bIBATh YTBEPKICHHS C TOMOIIBIO WHTyKIIU
U paccyXaaTh JEeIyKTHBHO, MCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIMIO, a0CTparupoBaHue u
aHaJIOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIICHHUE.

B xone m3yuenHus yueOHOro Kypca «Anredpa M Hadajga MaTeMaTHYECKOrO aHAIHU3a»
oOydJaromuecsi TOJy4aloT HOBBIM OIBIT PEIIeHUs TNPHUKIATHBIX 3371ad, CaMOCTOSITEIHHOTO
MOCTPOCHUSI MAaTeMaTH4YeCKUX MOJETeH peajbHbIX CUTyalluid, WHTEPIpPETaluy IOJyYSHHBIX
peleHN, 3HAaKOMATCS ¢ MPUMEPaMHU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUpOjE, HAyKe U
HCKYCCTBE, C BBIAIOIIMMHUCS MATEMAaTHYECKIMHU OTKPBITHSIMH U X aBTOPaMHU.

V4eOHbIE Kypc 00JIaaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIM MaTepuas, CHOCOOCTBYIOUIMH (HOPMUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUS, TaKk U uepe3 crneunpuky y4deOHOH  JesATeNbHOCTH, Tpedyromen
MPOJIOJDKUTEIBHOW — KOHIIGHTPAllud ~ BHUMAHHUS, CAaMOCTOSTENBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 32 TOJYYCHHBIN pe3ysbTarT.

B ocHoBe meronukm oOydeHHs anredpe W HadalsaM MaTeMaTH4eCcKOro aHalu3a JISKUT
JeSITeTbHOCTHBIM IPUHIUI 00y4eHusl.

B ctpyxtype yde6HOro Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAJIN3a» BbIIECIICHBI
CIIEAYIOIINE CO/EpKATeIbHO-METOINUeCKie JTHHUU: «Yncna u BeMHCICHUS», «DyHKIUH H
rpadukny, «YpaBHEeHHs U HEpaBeHCTBa», «Havyana maTemaTnueckoro anaiausza», «MHOXeCTBa U
noruka». Bce OCHOBHBIE COJIepKATEITBHO-METOIUYECKIE TIMHUN H3YYaroTCs Ha IPOTSHKEHUH JIBYX
net o0y4YeHusl Ha YPOBHE CpPeIHEro o0IIero oopa3oBaHusi, €CTECTBEHHO JOTOIHSSA APYT Apyra U
MIOCTENICHHO HACHIIAsCh HOBBIMM TEeMaMH M pasfenamu. JlaHHBIN y4eOHBIH Kypc sBIsSETCA
MHTErPaTUBHBIM, MOCKOJBKY OOBEIHHSAET B cebe COoIep)kaHHe HECKOJIbKMX MaTeMaTHYECKHX
JTUCLMIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMaTHUECKUI aHaIu3, TEOPHsS MHOXKECTB,
MaTeMaThdeckas jJoruka u apyrue. Ilo mepe Toro xak oOydaromuecsi OBIIaJeBAIOT BCE Oouiee
MIMPOKUM  MAaTeMaTHYECKMM amllapaTtoM, Y HHX IIOCIEA0BaTeNbHO (OpMHpYEeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIEIb PeaIbHONW CUTYaIlUH, IPUMEHSATh
3HaHUS, TIONYYCHHBIE TPH HW3YYCHHUH Y4YeOHOro Kypca, JUId pEIICHUs CaMOCTOSTEIHHO
copMyTUpPOBaHHOI MaTeMaTHYECKOH 3a7a4H, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.



CopepxatenbHO-MeTOANYECKas JIMHUA «YKcTa 1 BBIYUCIICHUS» 3aBepiIaeT GOpMHUpPOBAHNE
HaBBIKOB HCIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HAYaTO HA YPOBHE OCHOBHOI'O
obmrero obpaszoBanus. Ha ypoBHe cpennero oOmiero o0pazoBanusi 0co000€ BHUMAHUE YISISETCS
(hOpMUPOBAHHMIO HABBIKOB PAllMOHANIBLHBIX BBIUYMCICHUN, BKIIOYAIOMIMX B ce0s MCHOJIb30BaHUE
pa3nuyHbBIX (GOpPM 3amMUCH YHWCIA, yMEHHUE JAeNaTh NPUKUAKY, BBIMOIHATH NPHOIMKEHHbIE
BBIUUCIICHUS, OLICHUBATh YMCIIOBBIC BBIPAXKCHHUs, pab0OTaTh ¢ MaTEMATHYECKHMMH KOHCTAHTaMH.
3HaKoMbIe 00YUYaOIUMCSI MHOKECTBA HATYPAJIbHBIX, LENbIX, PAIIHOHATBHBIX U JEHCTBUTEIbHBIX
qrcea JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXaoM M3 3THX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE eMy crenuduyecKre 3aaddl U OIEpaly: JIeJICHNEe HaIelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIEJBIX YHCEN, 0COOBbIE CBOWCTBA PAIMOHATBHBIX U
MppaloOHAIEHBIX YUCEN, apU(PMETUIECKHIE OTIepalIiH, a TAK)KE U3BJICUCHHE KOPHS HAaTypaJIbHOU
CTENIeHH Ha MHOXECTBE KOMIUIEKCHBIX uHcell. braromaps mocienoBaTelbHOMY pPACIIUPEHUIO
Kpyra HCHOJb3yEeMbIX YUCENl M 3HAKOMCTBY C BO3MOXKHOCTSIMU HMX NMPUMEHEHUS ISl PEICHHS
pa3nuyHbBIX 337129 (POPMUPYETCS TPEACTABICHNE O €IMHCTBE MaTEMATHKH KaK HAyYKH U €€ POJIH B
MIOCTPOCHUH MOJIETNIEH peatbHOro MUPA, IIUPOKO UCIIONB3YIOTCS 00001IEHNE U KOHKPETU3aLIUs.

JIuHus «YpaBHEHUS M HEPABEHCTBA» pEaIM3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpemHero oOmiero o0Opa3oBaHUs, IIOCKOJIBKY B KaXaoM paszaene [IporpaMmer
MPEeTyCMOTPEHO pEIIeHHE COOTBETCTBYIOMIMX 3ajad. B pe3ynpraTe oOyuaroiuecs: OBIaJeBalOT
pa3IMYHBIMM  METOJAaMHU PpEIICHUs PAalUOHANBHBIX, HPPALUOHANBHBIX, IOKa3aTeIbHBIX,
Jgorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
cojepxamux napamerpsl. [lomyuyeHHble yMEHHS IIMPOKO HCIOJB3YIOTCS NPU HCCIEIOBAHUU
(GYHKIMH C TOMOIIBIO MTPOU3BOIHOM, MTPH PEIICHUH MPUKIAIHBIX 33/1a4 U 33/1a4 Ha HAXO0XKJCHHE
HauOOJBIINX U HAMMEHBIIUX 3HaueHul pyHkuuu. Jlannas coneprxaTenbHas JIMHUS BKJIIOYAET B
cebs Takke (QOpPMHpPOBAHME YMEHHUH BBINONHATH pacuéThl Mo (opmynaMm, Mnpeodpa3zoBaHUSA
palMoOHABFHBIX, UPPANMOHATIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHUHN, 8 TAK)KE BBIPAKCHHH,
collep)KallluX CTermeHu u Jjorapudmbl. braromaps u3yueHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JajbHEWIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHHUS
oOyuarommxcsi, GOPMHUPYIOTCS HABBIKK JIEAYKTUBHBIX PACCYKICHUH, pabOTHI C CHMBOJIHHBIMHU
(hopMamu, TpecTaBIeHUsS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3pQeKTHBHbIE HHCTPYMEHTHI JJISl PEIICHHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]]a4, HATJISAHO JEMOHCTPUPYET CBOM BO3ZMOKHOCTH KakK S3bIKAa HAYKH.

ConeprxaTenpHO-MeTOANYECKasT TUHUS «DYHKIUM U TrpaUKu» TECHO MEepeIuieTaeTcs C
JIPYTUMU JTUHASIMHA y9eOHOTO Kypca, IIOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIeI0BATEIHFHOCTD
M3ydeHHus: MaTepuana. V3yueHHe CTENeHHOH, TMOKa3aTelbHOM, JorapupmMuueckod u
TPUTOHOMETPUYECKHUX (DYHKIHI, UX CBOUCTB M Ipa(MKOB, UCIIOIB30BaHNE (DYHKIMHN AJIS peLICHUS
3aJa9 U3 IPYTrUX y4eOHBIX MPEIMETOB U PEATbHON )KU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM
aHAJIM30M, TaK U C pellICHUEeM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM OoJblioe BHUMaHUE YENseTCs
(hopMHPOBaHNIO YMEHUSI BBIpaXXaTh (POpMyJIaMU 3aBUCUMOCTH MEXK/Ty Pa3TMUHBIMU BETMUMHAMH,
HCCIeIoBaTh MOMy4YeHHbIE (YHKIMH, CTPOUTHh UX Tpaduku. Matepuan 3Tol colep:KaTelbHON
JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUI U HABBIKOB, TIO3BOJISIIOIIUX BbIPAXKaTh 3aBUCMOCTH MEXTY
BEJIMYMHAMHU B pa3Iu4HOM (opMe: aHAJIMTHUECKOH, rpaduyeckoil u cioBecHol. Ero uzyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKPETHU3aIH, UCTIOIb30BaHUIO aHAJIOTHH.

ConepxatenpHas nuHUs «Hadana maTeMaTHUecKOro aHain3ay TO3BOJISET CYIIECTBEHHO
pacHMpuTh KPYT Kak MaTEMaTHUECKUX, TaK U MPUKIAIHBIX 3a/1a4, TOCTYITHBIX 00yJaroImuMCcs, TaK
KaK y HUX TOSBJISETCS BO3MOXHOCTh CTPOUTH TPa(UKH CIOXKHBIX (DYHKIUH, OMpenensiTh HX



HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BBIYUCIATD IUIomaau Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpeHMs IpoleccoB. JlaHHas coaepxkaTeinpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH [TOCTPOCHMSI MATEMATHUECKHUX MO/IEIEN peabHbIX CUTYallUi, TO3BOJIIET HAXOAUTh
HawIydlllee pelIeHHe B NPUKIAIHBIX, B TOM YHCJE COLMAIbHO-d)KOHOMUYECKUX, 3aJayax.
3HAaKOMCTBO C OCHOBAMM MAaTe€MaTHYECKOIO aHalM3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(hopMabHO-IOTMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh
MIPOSIBIICHUSI 3aKOHOB MaTEMaTHKW B HayKe, TEXHHKE M HCKyccTBe. OOywaroniyecs y3HAIOT O
BBIAIOIINUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS MATEMAaTUKH KaK HAyKH, U 00 WX
aBTOpax.

CopepxatenbHo-MeTOAMYECKas JHHHUS «MHOXKECTBAa U JIOTHKa» BKIIOYaeT B cels
9JIEMEHTbl TEOPUM MHOXKECTB W MAaTEMaTU4YEeCKOM JIOTMKH. TeopeTHKO-MHOKECTBEHHBIE
MIpe/ICTaBICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKW U TpeasiaraloT Haubosee
YHHUBEPCAIbHBIN $3bIK, OOBEIUHSIOMIMNA BCE pa3feibl MAaTeMAaTUKU U €€ MPUIIOKECHUH, OHU
CBS3BIBAIOT pa3Hble MATEMAaTUUYECKUE TUCIUILUIMHBI U UX IPUIIOKEHUS B euHoe Lenoe. [loatomy
BaXXHO JaTh BO3MOXHOCTH OOydYaromiemMycs I[OHUMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOI MaTeMAaTUKHU U UCTIOJI30BATh €T0 JIJIsl BBIPAKEHUSI CBOMX MbICTEH. [[pyrum BasKHbIM
MPU3HAKOM MaTeMaTHKH KaK HayKd CJelyeT TMpU3HaTh CBONCTBEHHYIO €W CTpOrocThb
000CHOBaHUH U CIIEZIOBAHHUE OMPEACIIEHHBIM MTPaBUIIaM MTOCTPOCHUS TOKa3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMHM MAaTEeMaTUYECKOW JIOTHMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCY)KIEHHUS HAa OCHOBE JIOTMYECKHX IpaBUII,
(hopMHUpyeT HABBIKM KPUTUIECKOTO MBITILICHUSI.

B yue6HOM Kypce «Anrebpa u Hayaia MaTeMaTHUYE€CKOTO aHAIIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOr0 MOJEIMPOBAaHUsA, KOTOpbIe MPHU3BAaHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB ITOCTPOEHMSI MOJIENIEN PEAJIbHBIX CUTYalUil, UCCIEOBAHMS ITUX MOJENIEH C MOMOLIBIO
anmnapara aiareOpsl U MaTeMaTUYeCKOro aHaliu3a, MHTEPIPETALUU TOJTYYEHHBIX pPe3yJIbTaToB.
Takue 3amaHus BIUIETEHBI B KaXblii M3 pPa3/elioB MPOTpamMMbl, MOCKOJIBKY BECh MaTepual
y4e0HOro Kypca HIMPOKO HCIONB3YeTCS IS pEelICHHs TPHUKIATHBIX 3amad. [Ipu perieHun
peanbHbIX MPAKTUYECKUX 3a/1a4 00ydaroIuecs pa3BUBaOT HabJII0JaTeIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaThCcs, UCIOJIb30BaTh AHANOTHIO, 0000IIATh U KOHKPETU3UPOBATh
npobnemy. JlearenbHocTh 1O (OPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIAIHBIX 3a]ad
OpraHu3yercs B IIpollecce H3YYEHHMs BceX TeM Y4yeOHOoro kypca «Anredpa u Havana
MaTeMaTHYECKOT0 aHaJIU3a.

Ha uzyuenne yuebHoro kypca «Anredpa v Hadyajia MaTeMaTUYECKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 kitacce — 136 yacos (4 yaca B Hefenm0), B 11 kitacce — 136 yacoB (4 yaca B HEJEIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucia v BbIYUCICHUSA

Parmonansheie uncna. OOBIKHOBEHHbBIE U JECSATUYHBIE TPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue 1podu. [Ipumenenne nqpodeil 1 NpoLEeHTOB JUIsl PEeLeHUs] TPUKIAIHBIX 3a]a4 U3
pa3IMYHBIX OTpaciel 3HaHUI U peallbHOW KU3HHU.

JleiicTBuTenpHble uncna. PannoHanbHbIe W HppalMOHAIBHBIE YHcla. ApUpMETHUECKHE
omnepaluuu C JICMCTBUTEIIBHBIMU 4YUCIaMH. MOyJib NEWCTBUTEIBHOIO YUCIA M €r0 CBOMCTBA.
[IpuOnmxE€HHbIE BBIYUCICHUS, TpaBUIa OKPYTJEHUS, NPUKHUIKA M OLEHKa pe3yjibTara
BBIYMCIICHH.

Crenensb ¢ nensiM nokasareneM. bunom Heiotona. Mcnonb3oBanue noaxonsiei Gpopmsl
3alUCH ACVCTBUTENBHBIX YHCEI JUIsl PEIICHUS] TPAKTUYECKHUX 3a/1a4 U NIPEICTaBICHNS IaHHbIX.

Apudmernuecknii KOpeHb HATYPaJTbHON CTEIIEHH U €T0 CBOICTBA.

Crenenp C palMOHAIBHBIM ITOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CBoiicTBa iorapudma. /[ecaTHIHbIC 1 HATypaTbHBIE JIOTAPUPMBI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YMCJIOBOr0 aprymeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO apryMeEHTa.

YpaBHeHUsI U HePaBEeHCTBA

ToxaecTBa M TOXIECTBEHHBbIE NPeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHMS U ypaBHEHUA-CIEACTBUs. HepaBeHCTBO, pelieHre HEpaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHs! OT OJHON EPEMEHHOM. JleleHne MHOrowIeHa Ha MHOTOYJIEH ¢ OCTaTKOM. TeopeMa
be3y. MHorounens! ¢ nensiMu kodduimentamu. Teopema Buera.

[Ipeo6pazoBaHus UUCIOBBIX BBIPAKEHH, COIEPKAIIUX CTENIEHU U KOPHH.

Uppanmonaneubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHHS UPPALIUOHAIIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHUSI IOKA3aTEIbHBIX YPaBHEHUI.

[IpeobpazoBanue BhIpaKEHUM, CONEPKAIIMX JTOTaPUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHbIE METOABI PEIICHHUS JOrapuPpMHUIECKHX
YPaBHEHUM.

OcHoBHbIE TpuUroHomerpudeckue Qopmyinsl. IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX
BBIPAKEHUN. PellleHne TpPUroHOMETpUYECKUX YPAaBHEHU.

Pemienue cucrtem JMHEHHBIX ypaBHEHWH. Marpuila CHUCTEMbl JMHEWHBIX YpPaBHEHUHU.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYHMCIEHHUE €TI0
3HAUEHUs, IPUMEHEHHE ONPENETIUTENS ISl PEILICHUSI CUCTEMBbI JIMHEWHBIX YpaBHEHUH. Pemenue
MPUKIaAHBIX 33]1a4 C MOMOIIBI0 CUCTEMBI JIMNHEHHBIX YpaBHEeHUM. McciaenoBanre mocTpOeHHOM
MO/IEJIH C TIOMOILBIO MAaTPHIL U ONIPEAEITUTEINIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH pealbHOM CUTYallMM C IOMOLIbI0 YPABHEHUH MU
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a]a4 U 3a/1a4
U3 Pa3JIMYHBIX 00JIACTEeH HAYKU U peasIbHON JKU3HU.

DOyHKIUH U TPaGUKH

OyHKIMs, crnocoObl 3anaHus QyHkuuu. B3aummuo obOpatHble (ynkiuu. Kommosuius
¢ynkuuid. ['paduk GyHKmm. DneMeHTapHbIe TPeodpa3oBaHus rpauKoB QPYHKIUI.



OO6nactp omnpeneneHuss U MHOXecTBO 3HaueHUi ¢yHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTossHcTBa. YErHple n Heu€éTHble (QyHKIMH. [leproanueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIIMHA. MaKkCUMyMbl U MUHUMYMBI (yHKIuU. Hambounbiee U HanMeEHbIIEe
3Ha4YeHUs (QYHKIUU HA IPOMEXYTKE.

JIvHeliHas1, KBaipaTUYHAsA U JpoOHO-THHENHHas (YHKIMU. DIeMEeHTapHOe UCCIIeI0BaHUE U
MMOCTPOCHHE UX TPaPUKOB.

CrenenHas (yHKIMsSI C HaTypaJbHbIM U LieJdbIM IOKa3zareneM. EE cBoiicTBa M rpaduk.
CpoiictBa U rpaduk KOpHA N-Oi CTerneHH Kak (PYHKIMH OOpaTHOM CTENeHH ¢ HATypaJbHBIM
ITOKa3aTeNeM.

Iloka3zaTenpHast u gorapupmudeckas QyHKIUH, UX cBoicTBa U rpaduku. Vcnonabs3zoBanue
rpadukoB PyHKUMN U1 pEICHNs YpaBHEHUH.

Tpuronomerpudeckas OKpYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUYECKUX (YHKLUI
YHUCJIOBOI'O apryMEHTa.

@OyHKIHMOHAIbHbBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U ABIEHUsX. [ pa@uku peasbHbIX
3aBUCUMOCTEMN.

Havasa maTeMaTH4ecKoro anajimnsa

IlocimeqoBaTeIbHOCTH, CIIOCOORI 3aJaHMs OCIeA0BaTEILHOCTEH. MeTo I MaTeMaTHIECKON
MHAYKIUH. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCJIECNOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u  reomeTpuyeckas — mporpeccuu. beckoHeuHo — yObIBaromas
reomeTpuyueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH I€OMETPHUUYECKONW MPOrpeccUi.
JIvHEeWHBIN M HOKCHOHEHUHAIbHBIM pocT. Yuciao e. @opmysia CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IpOrpeccuy IS pelieHNs peaibHbIX 3a/1a4 IPUKIAAHOIO XapaKkTepa.

HenpepoiBable QyHKIMM 1 UX cBOMCTBA. TOUKH pa3pbiBa. ACUMNOTOTHI I'pahuKOB (DyHKIHIA.
CpoiicTBa (hyHKUMH HENpPEpBIBHBIX HA OTpe3ke. MeTo MHTEepBajoB ISl PELICHUS] HEPABEHCTB.
IIpuMeHeHMe CBOMCTB HENIPEPBIBHBIX (DYHKLUH JUIsl pelleHus 3a1au.

[lepBas u BTOpas npousBoaHble GyHKIUHN. OnpeneneHue, reOMeTpUIecKuid U PU3NIECKUi
CMBICIT IPOM3BOAHOM. Y paBHEHUE KacaTeIbHOU K rpa@uKy PyHKIIHU.

IIpon3BoHbIE 371€MEeHTapHBIX QyHKIMNA. [Ipon3BoiHAs CyMMBI, IPOU3BEACHHUS, YACTHOTO U
KOMIIO3ULIUHU (PYHKIIUH.

MHo:xecTBa H JIOTHKA

MHoecTBO, Olepaly HaJl MHOXECTBAMM M UX cBoWcTBa. /lnarpammel Jiinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONHMCAHMUS PEANBHBIX NPOLECCOB U
SIBJICHUH, TIPY PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHbIX MPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO  MAaTeMAaTH4YeCKOTO  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIC YPABHEHUS.

11 KUIACC

Yucia 4 BbIYUCIEHUSA

Hatypanbuble u uenble uucna. llpuMeHeHHe NPU3HAKOB JAETUMOCTH IIENIBIX YHUCEN,
HauOonbImi obmmid aenutens (nanee — HOJl) u nHaumensinee obmiee kpatnoe (manee — HOK),
OCTAaTKOB 11O MOAYJIIO, aJIrOpHUTMa EBKJ’II/IJI& JJI1 pCICHUA 3aaa4 B HCJIbIX YHCJIaX.

Kowmmnekcueie uucna. AnreOpanyeckas © TPUTOHOMETpHUYECKas (POPMBI  3amucH
KOMIUIEKCHOTO 4Hciia. ApUpMETHIECKHE ONepaly ¢ KOMIUIEKCHBIMU dnciaMu. M3o0paxkeHne
KOMIUIEKCHBIX YHMCEI Ha KOOpAHMHATHOM mockocTh. @opmyna Myaspa. KopHu N-oii cTeneHu u3



KOMIUIEKCHOro uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl JUIl peUleHUus (QU3MUECKUX MU
reOMETPUYECKUX 3ajad.

YpaBHeHusI U HEPaBEeHCTBA

Cucrema u COBOKYITHOCTb YPaBHEHUIN U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
clecTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot100op KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHH C MOMOIIbI0 TPUTOHOMETPHUUECKON
OKpPY>XHOCTH. PellieHue TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METOIbI PELLIEHUS] UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHHSI CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNbHBIX U JIOTAapU(PMUIECKIX YPABHEHUM.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MAaTEMaTHMYECKHUX 3ajad U
3alad4 U3 pa3NMYHbIX OOJacTedl HayKd U peajbHOM JKU3HU, WHTEPIpETalysl MOJyYEeHHBIX
pe3ynbTaToB.

DYyHKUUH U TPAPUKHU

I'padux xommnosunmu QyHkumid. I'eomeTpuueckne oOpa3bl ypaBHEHUN M HEPABEHCTB Ha
KOOPJAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaUKH.

I'padmueckue MeTOABI pellIeHNs] ypaBHEHUI U HEpaBeHCTB. I padrueckue MeTo bl perieHus
3a/1a4 ¢ mapameTpamu.

Hcnonws3zoBanne rpadukoB GyHKUUNA I MCCIIEIOBAHMS TMPOIIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYTUuX yU4eOHBIX MPEAMETOB U PealbHON KU3HH.

Havasa MmaTeMaTH4ecKoro anajimnsa

[IpumeHneHne npou3BOIHOM K UCCIEAOBAHUIO PYHKIIMA HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxxneHre HanOoIbIIero 1 HAMMEHbIIET0 3HaYeHUH HeTIPephIBHOM (PyHKIMM Ha OTpe3Ke.

[IpumeHeHne NPOU3BOAHOM MJI HAXOXKIACHUS HAWIYYIIEro pEIIeHUs B NPUKIATHBIX
3ajayax, JJI1 ONpEIeNIEeHUS CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOTO (GopMyJol HiIu
rpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbiX. [lepBooOpasHbIe 37IeMEHTAPHBIX
¢dbyukmii. [IpaBuia Hax0XIEHUS TEPBOOOPA3HBIX.

Hurerpain. I'eomeTpuueckuil CMbICI UHTErpaia. BeduciaeHue onpeneaéHHoro nHTerpaa
o gopmysne Horotona-JleitOHuma.

[IpumeHeHne wuHTErpana sl HAXOXAEHHs IUIowmaned IUIOcKuX ¢Guryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Ipumeps! pemennit AuddepeHnraibHbIX ypaBHeHU. MaTtemMaTnyeckoe MOZeInpOBaHNe
peasibHBIX MIPOLECCOB C MOMOIIBIO U PepeHIINaTbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIMM OOydYaroIIerocss Kak AaKTUBHOTO M
OTBETCTBEHHOTO WICHAa POCCHICKOTO OOINECTBa, MPEACTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(OYHKIIMOHUPOBAHHS PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOrO OOIIecTBa
(BBIOOpPHI, OMPOCHI W JAPYroe), YMEHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIHUSIMHU U HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPakIaHCKON MIECHTHYHOCTH, YBXKEHUS K MPOILLIOMY U
HACTOSIIIEMY POCCHICKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCUHUCKUX
MAaTEMAaTHUKOB U POCCUMCKOM MATEMaTUYECKON IIKOJbI, MCIOJIb30BAHUE ATUX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIITUTAHMS:

OCO3HAaHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOro  Hapoaa, Cc(HOpMHUPOBAaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH W JESTEIbHOCTHIO YUEHOTO, OCO3HAHWE JUYHOTO BKJIaJa B TMOCTPOEHHUE
YCTOMYMBOTO OyAYIIETO;

4) 3cTETUYECKOT0 BOCTIUTAHMS S

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOYAsi SCTETUKY MaTeMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PEIICHUN, PACCYKICHHI, BOCIPUUMYHBOCTh K MAaTEMaTHUYECKUM acCHEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTHUECKHUE 3HAHUS B UHTEpEecax 3J10pOBOTO
u OezomacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
NUTaHue, cOATAHCUPOBAHHBIM PEKUM 3aHATUN M OTIbIXA, peryisipHas Gpuzndeckas akTUBHOCTBD),
(u3HUecKoe COBEPIIICHCTBOBAHUE TIPU 3aHATHUSX CIIOPTUBHO-03I0POBUTEIBHON ACSITEILHOCTHIO;,

6) TPy10BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPY/ly, OCO3HaHHE IIEHHOCTH TPYIOIIO0US, MHTEPEC K Pa3IHuuHbIM cepam
npoecCHOHABHON NEesATEIIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U € MPIIOKCHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt npodeccuu U pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA TIPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTHYECKOW HaIlPaBJICHHOCTH;

7) 3K0JIOTH4eCKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTDh SKOJIOTMYECKOM KYJbTYpbl, TOHMMAaHUE BIUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IIPOILIECCOB HA COCTOSHHE IPUPOJHONM M COLMAIBLHON Cpelbl, OCO3HAHUE
TII00AIEHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpUSHTAIIHS Ha TPUMEHEHUE MaTEMaTHUECKHUX
3HAHUH JIJIs penieHus 3a7a4 B 00JaCTH OKPYIKAIOIIECH Cpe/Ibl, INTAHUPOBAHUE TIOCTYITKOB M OIICHKH
HX BO3MOXHBIX IOCJIEICTBUM JIJIs1 OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:



c(OpPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAYKU M OOIIECTBEHHON NMPAaKTUKM, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cgepsl
YeJIOBEYECKOW JeATENIbHOCTH, ITAloB €€ pa3BUTHS U 3HAYUMOCTHU IS Pa3BUTHS LIMBUIIU3ALINY,
OBJIAJICHUE SI3BIKOM MATEMAaTUKHA U MATEMaTUUYECKON KyJIbTYPOU KaK CPEeJICTBOM MO3HAHUS MUPA,
TOTOBHOCTbH OCYIIECTBIIATH IPOEKTHYIO U UCCIEI0BATENIBCKYIO AESITEIbHOCTh MHANBUYAIBHO U
B IpyImIe.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHHMBepcaJIbHbIe YUeOHbIe JeiCTBUSA

Ba3oBrble JJornueckue neicTBHA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE INPHU3HAKHM MaTeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHWH MEXIy TMOHATUAMHU, (OPMYIHUPOBATH ONPEACIICHUS MOHSITHH,
yCTaHaBIMBaTh CYLIECTBEHHBIH NPU3HAK KJIACCU(PHUKAIMM, OCHOBaHMSA JUId OOOOIIEHHUS H
CPaBHEHMSI, KpUTEPUH IPOBOJAUMOI0 aHAIIN3A;

BOCIIPUHMMATh, (OPMYJIHPOBAaTh U IPEe0Opa3oBbIBATh CYXKIEHHs: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOPEUHUS B (PaKTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, MpelaraTb KPUTEPUM U1 BbIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKM, JETYKTUBHBIX W MHIYKTUBHBIX
YMO3aKI4YCHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JJ0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUH (IIPSIMbIE U OT
MIPOTUBHOT0), BBICTpAaWBaTh AapryMEHTAllMI0, MPHUBOJUTH MPUMEPHI M  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOMpATH C1IOCO0 perieHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpPATh HaHOOJIEE MOAXOASIIUI ¢ YUETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble HcciiegoBaTe/IbCKue NeHCTBHA:

MCIIOJIB30BaTh BOMPOCH! KaK MCCIEI0BATEIBCKIUI HHCTPYMEHT TTO3HAHUS, ()OPMYITHUPOBATH
BOMPOCHI, (PUKCUPYIOIIME NPOTHBOpEUHE, MpPoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(opMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHEHHE;

MIPOBOANTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBaHHE IO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJIECHHUS, IPOLEcca, BbBIBICHUIO
3aBHCUMOCTEH MEXy 00bEKTaMH, SBJICHUSMH, TPOIECCAMHU;

CaMOCTOATENIbHO (hOPMYJIUPOBaTh 00OOIIEHUST U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHNUs], UCCIIEI0BAHUs, OLIEHUBATh JTOCTOBEPHOCTD MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IIeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOLECCA, @ TAKKE BBIABUIaTh MPEIIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBIABIIATH A€(QUIUTHI MH()OPMALIUK, TaHHBIX, HEOOXOIAUMBIX I OTBETa HAa BONPOC U JIJIS
pelIeHns 3a/1a4u;

BbIOMpaTh MHGOpPMALMI0O M3 HMCTOYHHKOB  pa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHUCTEMAaTH3UpPOBaTh W HHTEPHPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BUJIOB U (HopM
MIpE/ICTaBICHUS;



CTPYKTYPHPOBATh HH(POPMAIHIO, TPECTABIATE €€ B Pa3IMYHBIX (hOPMaxX, HIUTIOCTPHUPOBATH
rpau4ecKy;

OLICHUBATh HAAEKHOCTh HMHMOPMAIMM IO  CaMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KomMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIIpMHUMATb H q)OpMy.]'II/IpOBaTI) CYXICHUA B COOTBCTCTBUU C YCIIOBUAMH U LEIAMH
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M HMUCHMEHHBIX
TCKCTaX, 1aBaTh MOACHCHHUA IO XOAY PCIICHUA 3a1a4, KOMMCHTUPOBATH HOJIy‘IeHHBIfI PE3YJIbTAT,

B X0J/i¢ OOCYXXIIeHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTAa€MOW TEMBI, MPOOJIEMBI,
peliaeMoil 3a/auu, BBICKAa3bIBaTh UJCH, HAICJICHHbIE Ha MOWCK PEHICHHS, COMOCTABIATH CBOU
CYXKIACHUA C CYXIACHHUAMU APYIrux y4aCTHUKOB Jualiora, O6Hapy)KI/IBaTB pasiinuue U CXoACTBO
MO3UIUH, B KOPPEKTHOH opMe HOpMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTAaBIATh PE3yJIbTaThl PEUICHUsl 3aJadyM, SKCIEPUMEHTA, UCCIEIOBAHMS, IPOEKTA,
CaMOCTOSITEIIEHO BEIOMPATH POpMAT BBICTYIUICHHSI ¢ YUETOM 33729 IPE3CHTAIUN U 0OCOOSHHOCTEH
ayJIuTOPHUH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eCTBHS

Camoopranu3anus:

COCTaBJIAITh IUIAH, AJITOPUTM PEILIEHUS 3a7auyd, BbIOMpaTh CIOCOO pelIeHUs ¢ Y4ETOM
HMMEIOIIUXCST PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJIEKT:

BJIaJI€Th HABBIKAMHU ITO3HABATENbHON pedUIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U  MBICIUTEIBHBIX IPOIECCOB, MX pPE3yJbTAaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysbTaTa peleHnss MaTeMaTHYeCKOM 3a1a4y;

IIPEIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HANIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEJIH U YCIOBUSAM, OOBSCHATH IPUYMHBI TOCTHIKEHUS
WIM HEJOCTH)KEHUS pe3ylbTaToOB JESATENIbHOCTH, HAXOIWUTh OIIMOKY, /JaBaTb OLEHKY
IPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATEJIbHOCTD:

MMOHUMATh M UCHOJIb30BaTh MPEUMYyLIECTBAa KOMaHAHON W MHIUBUAYaJIbHOW pabOThI Mpu
pelmieHMH Y4yeOHBIX 3ajay, NPUHUMATh 1€Jb COBMECTHOW JAEATENbHOCTH, IJIAHUPOBATh
OpTraHu3allii0 COBMECTHOM PabOTHI, pacmpeneiiaTh BUABI padoT, AOrOBAapHBATHCS, 00CYXKIATh
MPOIIeCC M pe3yabTaT paboThl, 0000IIATh MHEHUST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboTsl (0OcyxaeHHus, oOMEH MHEHUH, «MO3TOBBIE
LITYPMBD» U UHBIE), BBIITOJIHATH CBOIO YAaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU AEUCTBUSI C APYTUMU
YJIeHaMHd KOMaHJIbl, OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(hOpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

INPEIMETHBIE PE3YJIbTATHI



K xonmy oOyuenus B 10 kjacce oOydyarImMCS TMOJYYUT CIEAYIONUME IPEIMETHBIE
pe3yabTaThl IO OTAEIbHBIM TeMaM palboueil mporpamMmbl yuyeOHOro Kypca «Anredpa um Hadajia
MaTeMaTHYECKOI0 aHAJIU3a»:

Yucaa U BLIYMCICHHUA:

CBOOOJIHO OTEPHPOBATH MOHATHAMHU: PALOHAIIEHOE YHCII0, OECKOHEUHAsl ePUOINYECKast
Ipo0b, MPOLEHTHI, UPPALUOHAIBLHOE YHWCIO, MHOXKECTBA PALMOHAIBHBIX W JEHCTBUTEIBHBIX
YHUCel, MOJYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLICHTHI [T PeIICHUs MPUKIATHBIX 3a/1a4 U3 Pa3IHYHBIX OTpacien
3HaHUU U PEATTbHOM KU3HU;

MPUMEHITh NPUOMIKEHHBIE BBIYUCICHUSA, MPaBUIA OKPYIJICHUS, MPHUKUAKY M OIEHKY
pe3yJyibTaTa BIYUCICHHI;

CBOOOZHO ONEpUPOBATH IOHSATHUEM: CTEMEHb C IEJIBIM IOKa3aTesleM, HCII0JIb30BaTh
MOJIXOASAIIYI0 (OpMY 3allUCH JCHCTBUTEIBHBIX YMCEN JJI PEIICHUS NMPAKTHYECKUX 3a7ad U
MIpeICTAaBICHUS IaHHBIX;

CBOOOIHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpaIbHOMN CTETICHH;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTETIEHb C PALIMOHATIBHBIM MTOKa3aTeNeM;

CBOOOZHO OMNEpUPOBATH MOHATHAMH: JIOrapudM dYHCla, AECATUYHBbIE W HaTypalbHbIE
JorapudMmeI;

CBOOOJIHO ONEPHPOBATh MOHATHSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh MOHATUSAMHU: APKCUHYC, APKKOCHHYC M apKTaHI'€HC YMCIOBOIO ApryMEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOOIHO ONEPUPOBATH MOHATHUSIMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbBIE
YPaBHEHHUS U ypaBHEHUSA-CIIECTBUS, PABHOCWIbHbIE HEPAaBEHCTBA;

MPUMEHSTh Pa3JIUYHbIE METOJbl PEIICHUS pPalMOHAIbHBIX WU JpPOOHO-pallMOHATbHBIX
YpaBHEHUH, IPUMEHATh METO/I UHTEPBAJIOB JJII PELICHUSI HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW NEpPEeMEHHOW, MHOTOYIEH C
1enabMu ko3 puimenTaMu, KOpHU MHOTOYJIEHA, TPUMEHSTH JIeJIEHUE MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTkoMm, Teopemy besy u Teopemy Buera st pemenus 3anay;

CBOOOJTHO ~ONEpUpPOBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpuIa,
ONpeAeauTeb MATpUlbl 2 X 2 M €ro reoOMETPUYECKUM CMBICH, HCMOJb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 i BBIYMCIEHUS €r0 3HAUEHUs, IPUMEHATh ONPEEIUTENN JUIsl PELICHUS
CUCTEMBI JIMHEWHBIX ypaBHEHUH, MOJIEIMPOBATh peajbHbIE CUTYallMd C MOMOIIbIO CUCTEMBI
JUHENHBIX YpPaBHEHUW, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBID MaTpull U
OIIpeAeIINTENEH, THTEPIIPETUPOBATD [10JIyYEHHBIN PE3YJIbTAT;

HCII0JIb30BaTh CBOMCTBA EHCTBUI C KOPHSAMU JJIsl IPeoOpa30BaHus BbIPAKEHMUIA;

BBIMOJHATh  MPEOOpa3OBaHMS  YHCIOBBIX  BBIPAKEHUHM, COAEpKAIIUX CTEHNEHH C
palMoOHaIbHBIM IIOKA3aTENEM;

WCIIOJIb30BaTh  CBOWCTBAa JiorapuMoB [Uisl  [peoOpa3oBaHUs  JIOrapupMUUYECKUX
BBIPAKCHUI;

CBOOOJTHO  ONEpPHPOBATH  TOHATHAMHU:  HpPpAalMOHAIbHBIC,  TOKa3aTelIbHBIE U
jgorapuMuuecKre ypaBHEHHsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEXO/I0B
WM OCYILLECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBbIE  TPUTOHOMETpHUYECKHE  (QOopMyJbl A  IpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUN;



CBOOOJITHO ONEpPUPOBATH IOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, INPUMEHATh
HE00X0AUMbIe (hOPMYJIBI IJIS1 PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIMPOBATh pEaJbHbIC CHTyallMd Ha SI3bIKE alNreOphl, COCTaBIATH BBIPAKCHUS,
YpaBHEHMs, HEpPaBEHCTBAa II0 YCJIOBUIO 3a/auM, MCCIEJ0BAaTh IOCTPOCHHBIE MOJEIU C
HCIOJIb30BAHUEM allllaparta anreopsl.

DyHKIUH U TPaGUKU:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: (YHKLHUSA, CHOCOOBI 3aJaHus (YHKLUH, B3aUMHO
oOpaTHble (QYHKUUH, KOMIO3UIMS (yHKIUH, rpaduk (YHKIWH, BBINOJHATH 3JIEMEHTapHbIE
npeobpazoBaHus rpa@uKoB QPyHKINIA;

CBOOOJIHO OMNEpUPOBATh IMOHATUSAMHU: O0JIACTH ONPEJENCHUs M MHOXKECTBO 3HAUYEHUH
¢byHKIMH, HYJIM QYHKIWH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OINEpPUPOBATH IMOHATHUAMHU: UETHbIE W HEYETHblE (YHKIMH, MEPHOAMUYECKHUE
(GYHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKLIHH, MAKCUMYMbl M MHHUMYMBI (DYHKIHH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaUeHHEe (DYHKIIUU Ha TTPOMEKYTKE;

CBOOOJIHO ONEPHPOBATH MOHATHAMM: CTeNeHHass (YHKIHMS C HATypaldbHbIM U LEJIBIM
nokaszateneM, rpaduk CTelneHHON (YHKIMU C HaTypaJlbHBIM U LIEJIbIM IOKa3aTeieM, rpaduk
KOpHsI N-0i CTEeTIeHN KaK (yHKIIUU OOPATHOH CTENCHH C HaTypaJbHBIM IIOKa3aTelIeM;

ONEepUpOBaTh TMOHATHSAMM: JIMHEHHas, KBaJpaTW4Has W JApOOHO-IMHEHHas (QyHKIMH,
BBITOJIHATH 3JIEMEHTapHOE UCCIICOBAHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: IOKa3aTelibHAas U Jorapupmuueckas QyHKLUUHU, UX
CBOWCTBA U IpaMKu, UCIIOIB30BaTh UX I'paUKH IS pEIIeHUs ypaBHEHUI;

CBOOOJTHO OMEPUPOBATh TOHATHSIMH: TPHUTOHOMETPHUYECKAsh OKPYKHOCTb, OIPE/ICICHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOI'O apryMEHTa;

UCIOJb30BaTh I'paduku (QYHKIUH A7 MCCIIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH MpHU
peIIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEATbHOW YKH3HH, BBIpAXKaTh (OpMyJIamMH
3aBHCHUMOCTH MEX/y BeJIMUNHAMU;

Hayana MaTeMaTH4ecKoro aHaausa:

CBOOOJTHO OIIEPHPOBATH TOHATHAMHU: apUPMETHIEecKass U TeOMETpUYecKas Nporpeccus,
0eCcKOHEYHO yObIBaroIasi FreOMETpUYEcKas Mporpeccusi, TMHEHHBIN U SKCIIOHEHIIUAIBHBIA POCT,
(opMyTa CI0XKHBIX IPOIIEHTOB, UMETh NPECTABICHHE O KOHCTAHTE,

HCIOJIb30BaTh MPOTPECCUH JUI PELLICHHS PEATIbHbIX 3aJau MPUKIIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATHSAMM:  IIOCJIEAOBATEIILHOCTh,  CIOCOOBI  3a/aHUs
MOCTIeI0BATEIILHOCTEH, MOHOTOHHBIE M OTPaHHMYCHHBIE TTOCIIE0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKIECHUS MaTEMaTUYECKOTO aHAJIN3a KaK aHainu3a O€CKOHEYHO MaJlbIX;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: HENPEpbIBHBIE (DYHKIMH, TOUYKH pa3pbiBa rpaduka
(yHKIIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJIHO ONEpPHPOBATH MOHATHEM: (YHKIMs, HENpepbIBHAs HA OTpe3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKINH /U1 pelIeHHs 3a1a4;

CBOOOJITHO OIEpUpPOBaTh IOHATUSAMHU: IIepBas W BTOpas MPOU3BOAHbBIE (PYHKLUH,
KacaTesibHas K rpaduky GyHKINY;

BBIYUCIISATH IPOU3BOIHBIE CYyMMBI, IPOU3BEACHNUS, YACTHOT'O ¥ KOMIIO3HIINH ABYX (DYHKIIHH,
3HATh POU3BOHBIE FTTIEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BATh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOIHOM JUIsl peILICHHS 3a/1a4.

MHo:kecTBa M JIOTHKA:

CBOOOJIHO ONEPHPOBATH MOHATHSIMU: MHOXECTBO, OTIEPALIUU HAJl MHOXKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amIapaT JUlsl OIMCAHUS PEATIbHBIX ITPOLIECCOB U
SBJICHU, TIPY PEIICHUH 3a/1a4 U3 APYTUX yUYEOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATh TOHATHSIMH: ONpEICICHHE, TeopeMa, YpaBHEHHE-CIIEeICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K konny oOydenuss B 11 kjacce oOydaromuics MOMYYUT CIEAYIOLUIUE IPEIMETHBIE
pe3yJabTaThl MO OTJEJNBbHBIM TeMaM paboueil mporpaMmsl yuyeOHOro Kypca «Anredpa um Hadajia
MaTEMaTHYECKOI0 aHAJIN3a»:

Yucia ¥ BHIYMCICHHSA:

CBOOOJITHO OINEpUPOBaTh MOHATUSAMM: HATypajdbHOE U LEJI0€ YHCIO, MHOMKECTBa
HaTypaJbHbIX U LENbIX YHCEJ, UCIIOJIB30BaTh MPU3HAKU AenumocTy nensix yucesn, HOJ u HOK
HaTypaJbHBIX YUCEII U PEIIEHUS 3a7a4, IPUMEHATh alIroput™M EBKinaa;

CBOOOJTHO ONIEPUPOBATH MOHATHEM OCTATKA 110 MOAYJIIO, 3aIIMChIBATh HATYpPAJIbHBIC YUCIIA B
Pa3IUYHbIX O3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJIHO ONEPUPOBATh MOHATHAMM: KOMIUIEKCHOE YMCIO U MHOXKECTBO KOMIUIEKCHBIX
qHces, MPEICTaBIATh KOMIUICKCHBIE YHCIa B aJre0pandeckoil M TPUTOHOMETPUYECKOM (opme,
BBITIOJHATH apu(METHUYECKUE ONEepalli ¢ HUIMH U U300pakaTh Ha KOOPJAUHATHON TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpPHPOBATH  TMOHATHAMHU:  HPPALMOHAJbHBIC,  IOKa3aTeJbHbIE U
JorapupMHUECKre HEPABEHCTBA, HAXOAUTh UX PEIIECHUS C IOMOILBIO PABHOCUIIBHBIX IEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH NMPH peIIeHHH TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPHUPOBATH MMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, TPUMEHSTH
Heo0XoAUMbIe (hOPMYJIbI IJIs1 PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMbI M CUCTEMBbI-CJIEJICTBUS, HAXOAUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEN
palMOHANBHBIX, WPPALMOHAIBHBIX, II0Ka3aTelIbHbIX W JOrapuMHUUECKUX YpPaBHEHUH W
HEPABEHCTB;

pemath paluoOHaNbHbIE, WPpPALMOHAIBHBIE, TIOKa3aTelbHble, JIOrapu@MHUUECKUe U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOAYJIH U TapaMeTpBbl;

MIPUMEHSTH I'papuuecKkre METOABI IS pEIlICHNs] YPaBHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4 ¢
napameTpamy;

MOJICIUPOBAaTh pEajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHS, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEI0BATh TOCTPOSHHbBIE MOAEIIN
C MCII0JIb30BaHMEM ammapara ajreOpbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pe3yIbTarT.

DyHKUUH U rpapuKu:

CTPOUTHh I'paPUKU KOMIO3ULMU (YHKIUH C MOMOUIBIO 3JIEMEHTApHOI'O MCCIIEJOBAHUS U
CBOWCTB KOMITO3UIIMHU ABYX (DYHKIIHIA;

CTPOUTH FreoMeTpHuUYecKre 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIUHATHON TIOCKOCTH;

CBOOOJIHO ONEPHPOBATH NOHATHAMMU: I'paMKH TPUTOHOMETPHUUECKUX (DYHKIIMIA;

OPUMEHATH (PYHKIUH ST MOJICITUPOBAHUS U UCCIIEIOBAHHS PEaIbHBIX MIPOIIECCOB.

Hauyana MaTeMaTH4eCKOro aHaIN3a:

UCIOJIb30BaTh MPOU3BOJHYIO JJIsI HCCIENOBaHWS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHBIIIEE 3HAUCHUS (PYHKIIMH HEIIPEPHIBHON HA OTPE3KE;



HCIOJIb30BaTh MPOU3BOIHYIO Ul HAXOXKAECHUS HAWIy4dlIero PelleHus B NPUKIAJHBIX, B
TOM YHUCJIE COLUAJIBbHO-3KOHOMHYECKHX, 3a]adax, s OINPEAEICHUS CKOPOCTH U YCKOpPEHUs
nporiecca, 3a1anHoro (GopMyJIoN WK TpadhuKoMm;

CBOOOJIHO OIIEpUPOBATh MOHATUAMU: IEPBOOOPA3HAs, ONPEACIEHHBII HHTErpall, HaXOIUTh
NepBOOOpPA3HbIE 3JIEMEHTAPHBIX (YHKIMA W BBYMCIATH MHTErpai mo ¢opmyne HproToHa-
JleriOnuna;

HaXOJUTh IUIOLIA/IU TNIOCKUX QUTyp ¥ 00BEMBI T€J ¢ HOMOILBIO UHTErpaa;

UMETh MPEJICTAaBICHUE O MAaTEMaTHYECKOM MOJIEIMPOBAHUM HAa NPUMEPE COCTAaBIICHUS
muddepeHIaTbHBIX YpaBHEHU;

pelaTh NpUKIaJHbIEe 33Jla4i, B TOM YUCIIE COLMAIbHO-PKOHOMHUYECKOIO U (pU3HUECcKOro
Xapakrepa, CpeICTBaMHU MaTEMaTHUYECKOI0 aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
Kontpoasnbie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTeJIbHbIE
padoThbI padoTsI
pecypcsl
MHOXeCTBO JEHCTBUTEIIBHBIX YUCEI.
1 MHuorousensl. PariionanbHble ypaBHEHUS U 24 9 0
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
) Oyukiun u rpaduky. CreneHHas GyHKIMS ¢ 12 1 0
[eJIBIM TIOKa3aTeIeM
3 ApupmMeTnueckuii KOpeHb N-0il CTETICHU. 15 9 0
HppanmroHansHble YpaBHEHUS
4 [TokazarenbHas pynkus. [TokasarenapHble 10 1 0
ypaBHEHUs
5 Jlorapudmuaeckas GyHKIus. 18 1 0
Jlorapudpmuueckue ypaBHeHUS
5 TpuronomeTpuyeckre BHIPAKCHHS U 29 ) 0
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U TIPOTPECCHH 10 1 0
8 HenpepsiBable pynkiun. [IponsBoanas 20 2 0
9 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aLUS 5 1 0
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 13 0




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxtuieckue oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypchl
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 IlepBooOpa3Has U MHTETpal 12 1
3 ['paduku TpuroHOMETPUUECCKUX (PYHKITUH. 14 1
Tpuronomerpuveckne HepaBEHCTBA
4 HppauuoHanbHble, TOKa3aTeIbHbBIC U 24 1
norapupMUUecKre HepaBeHCTBa
5 KomrmuiekcHbie uncna 10
6 HatypanbHble 1 1IebIe Yncia 10
CHuCTEeMBI pallMOHAIILHBIX, UPPAIIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUU
8 3a/auu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMAaTH3aIIUs 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBIE
Ne aTa udposBbie
n/n Tena ypoka Bcero Konrpoaburie | Mpakrueckue fl[3yqemm 26[()1;1;033Te.111,ﬂue
padoThbI padoThbI pecypesI
1 [[MHOk€ecTBO, ONepaliy HAJl 1 0 0
MHOKECTBAMH U UX CBOICTBA
2 Juarpammer Ditniepa-Benna 1 0 0
IIpuMeHeHne TeopeTUKO-
3 MHO>KECTBEHHOT0 armnapara sl pelIeHHs 1 0 0
3a1a4
PanmonansHble urcia. OOBIKHOBEHHBIE U
4 JIECSITUYHBIC IPOOH, IPOIICHTHI, 1 0 0
OCCKOHEUYHBIC TIEPHOANYECKHE APOOH
5 [Tpumenenue apobeii 1 TPOIEHTOB IS 1 0 0
penieHus MPUKIAIHBIX 33124
5 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1 0 0
pelieHus: NpUKIagHbIX 3324
7 JleficTBUTENbHBIC Ynclia. PanimonanbHbIe U 1 0 0
HUppAIMOHAIILHBIC YHCIIa
3 ApudmeTnueckre onepamnu ¢ 1 0 0
JICHCTBUTEIILHEIMH YK CIaMU
9 Monynb A€CTBUTEIBHOTO YHCIIA U €r0 1 0 0

CBOMCTBA




10

[TpuOnkE€HHBIE BHIYMCICHUS, PaBUia
OKpYTJICHUS, IPUKNAKA U OLIEHKA
pe3yibpTaTa BEIYUCICHUN

11

KoHntponbHas pabota " /[elicTBUTEIbHBIC
gucia"

12

OcHOBHBIE MCTOABI pCIICHUA LCJIbIX U
JpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
JpOOHO-pallMOHANbHBIX YPaBHEHUN U
HEPaBEHCTB

14

15

OCHOBHBIE METO/IbI PEIICHHUS LIENIBIX U
JIPOOHO-paIlMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHOrowieHsl OT OTHOM MEPEMEHHOM.
Jlenenue MHOTO4wIeHa Ha MHOTOYJIEH C
ocraTtkoM. Teopema besy

16

MHorouseHsl ¢ HeIbIMH
koa¢p¢punuentamu. Teopema Buera

17

Pelenue cucrteM JIMHEWHBIX YPaBHEHUN

18

Pemenne cucteM TUHENHHBIX ypaBHEHUN

19

Martpuna cCuCTEMBI IMHEWHBIX YPaBHEHUN.
Onpenenutens MaTpULbl 2X2, €ro
IF€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYKCIICHUE €T0 3HAYCHUS

20

Onpenenurtesb MaTPULBI 2X2, €T
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAUCHUS




21

[IpumeHeHne onpenenuTens A peuieHUs
CHCTEMBI JINHEMHBIX YPaBHEHUI

22

Pelienue npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHCTEMBbI JIMHEIHBIX YpaBHEHUI

23

Pemenue npukianHbIX 3a4a4 ¢ HOMOLIBIO
CHCTEMBI JINHEMHBIX YPAaBHEHUI

24

Konrponbnas pabora: "PanuonanbHele
YpaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIHs, CIIOCOOBI 3a1aHus (PYHKITHH.
B3anmuo oOpaTHbIe QyHKIHH.
Kommnosumus ¢yHkimit

26

27

I'paduk Gynkmmm. DnemeHTapHbIC
npeodpazoBanus rpadukoB GpyHKINN
OO6nacTh onpeaeneHuss 1 MHOKECTBO
3HayeHu# pynkuuu. Hymm Qyskimm.
[TpoMekyTKH 3HAK TOCTOSTHCTBA

28

UéTHble 1 HEYETHBIC (PYHKITHH.
[Tepuonnueckue ¢pyHkumu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIUH.
Haubonbiee n HauMeHbllIee 3HaYCHHE
(GYHKIIMN Ha IPOMEXKYTKE

30

Jlunelinas, KBaJipaTU4Has U JPOOHO-
JTUHeNHHas QyHKUIUU

31

DJIEMEHTApHOE UCCIICIOBAHUE U
MOCTpOEHUE TpaUKOB ATUX QYHKIUH




DJIEMEHTApHOE UCCIICIOBAHUE U

32 .
MOCTPOCHHE TPa(UKOB ATUX (QYHKITUH

33 Crermens ¢ MeabIM ITOKa3aTeneM. buaom
HrroTona

34 CreneHsn ¢ 1IeJIbIM IToKa3aTeaeM. buaom
HrroToHa
CrenenHast GQyHKIUS C HATYpaIbHBIM U

35 eJsIM nokasareiieM. E€ cBolicTBa 1
rpaduk

36 KontponbHas pabora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpapux”

37 ApudmeTnieckuii KOpeHb HaTypaaTbHOU
CTEIICHH U €TI0 CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTCIICHH U €T0 CBOMCTBA

39 [Tpeobpa3oBaHMs YUCIOBBIX BBIPAKECHUH,
coZiepKaluX CTEIEHU U KOPHU

40 [IpeoOpazoBaHus YMCIOBBIX BHIpAKCHUH,
CO/Iep KalUX CTETIEHH U KOPHU

41 [Tpeobpa3oBaHMs YUCIOBBIX BBIPAKECHU,
coZiepKaIuX CTENEHU U KOPHU
Uppanmonansueie ypaBHeHUsI. OCHOBHBIC

42 METO/bI PEIICHUS UPPALUOHATBHBIX
YpaBHEHUHU
Uppannonanbusie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS HPPALIMOHAIBHBIX

YpaBHEHUN




HppauunonaneHble ypaBHeHUs. OCHOBHBIE

44 METOBbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUHU

45 PaBHOCWIIBHBIE NTEPEXOBI B PEILIEHUU
MUPPALMOHAIILHBIX YPaBHECHUN

46 PaBHOCWIIbHBIE TTEPEXO/bI B PEILICHUN
VPPALMOHAIILHBIX YPaBHEHUM

47 PaBHOCWIIBHBIE TEPEXOBI B PEILIEHUU
UPPALMOHAIBHBIX YPaBHECHUN

48 PaBHOCHMIIbHBIE TTEPEXOBI B PEILIEHUN
UPPALMOHAIILHBIX YpaBHEHUM
CaoiicTBa 1 rpaduk KOpHs N-0if cTeneHn

49 KakK (PyHKIIMH OOpaTHOW CTEIeHHU C
HaTypaJbHBIM MOKa3aTeJIeM
CaoiicTBa 1 rpaduk KOpHS N-0i CTeNeHN

50 Kak (QyHKIIMM 0OpaTHOM CTETEeHN C
HaTypaJIbHBIM I10Ka3aTelIeM
Kontponbnas padota: "CBoiicTBa u

o1 rpaduK KOpHS N-O CTENEHH.
WppanmonanbHele ypaBHEeHUS"

52 CreneHs ¢ pallMOHAJIbHBIM IIOKA3aTENEM U
e€ CBOMCTBA

53 CreneHb ¢ pallMOHAJIBHBIM MTOKA3aTeIeM U
e¢ CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeIEM U
e€ CBOMCTBA

55 [ToxazarenbHast pyHKIMS, €€ CBOMCTBA U

rpadux




Hcnons3oBanue rpaduka QyHKIUN AJIs

56 . 1 0 0
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpaibm(a GyHKIMU 715 1 0 0
pellIeHMs ypaBHECHUIA
[TokazatenbHble ypaBHeHMs. OCHOBHbBIE

58 METO/Ibl pEIICHHUS [T0Ka3aTEIbHbIX 1 0 0
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METOBI PEIICHHS TTOKA3aTeIbHBIX 1 0 0
YpaBHEHUN
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

60 METO/bI PEIICHUS TTOKA3aTEeIIbHBIX 1 0 0
ypaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1 1 0
¢ynkuus. [TokazarenbHble ypaBHEHHS"

62 Jlorapudm uucna. CoiicTBa jJorapugpma 1 0 0

63 Jlorapudm uncna. CBoiicTBa jJorapugpma 1 0 0

64 Jlorapudwm uncna. CpoiicTBa jorapupma 1 0 0

65 JlecsiTudHbIe U HATypaIbHbIE JOTapupMbI 1 0 0

66 JlecaTruHbIe ¥ HaTYpaIbHBIC JOTApU(MBI 1 0 0

67 [IpeobOpazoBaHue BbIpaKEHU, 1 0 0
coJieprKaIuX JorapruQmbl

68 [IpeoOpa3oBanHme BEIpAKEHUH, 1 0 0
coJiepKaIux Jorapudmol

69 KonTponbhas padota "Jlorapudmer" 1 1 0

70 Jlorapudpmuueckas pyHKuus, € CBOWCTBA 1 0 0

u rpaduk




Jlorapudgmuueckas pyHkuus, e€ cBoiicTBa

71
u rpadux

7 Hcnons3oBanue rpaduka GyHKIUN A
pelleHrs ypaBHEHUN

73 Hcnonp3oBanue rpail)m(a byHKIAM 115
pelIeHus ypaBHEHHHA
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI PEIICHUS
JorapuMUUECKUX ypaBHEHUI
Jlorapudmuueckne ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHUH
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/IBI PEIICHUS
norapu(pMUIECKUX YpaBHEHHUH

77 PaBHOCHIIbHBIE IEPEXOIBbI B PEIICHUN
Jorapu(MUUECKUX ypaBHEHUI

78 PaBHOCWIIbHBIE TTEPEXOBI B PEILICHUN
Jorapu(pMUUECKUX YpaBHEHHUH
Konrponbnas pabora:

79 "Jlorapudmuueckas GyHKIHUS.
Jlorapudmudeckue ypaBHeHHS"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC

YHCJIOBOI'O apryMeHTa




ApKCHHYC, apKKOCHHYC U apKTaHT'€HC

83 YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 olpeieJIeHue TPUTOHOMETPUYECKUX
(GYHKIMI YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeieJIeHne TPUTOHOMETPHYECKUX
(YHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmysl. DopMyIIbl CIIOKEHHS

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIbI
OCHOBHBIE TPUTOHOMETPUIECKHE

89 bopmysl. DopMyIIbl CIIOKEHHS U
BBIUYUTAHUS CUHYCOB, KOCUHYCOB U
TaHTEHCOB

90 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX
BBIPAKCHUI

01 ITpeoOpazoBaHne TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUU

93 Konrponsnas pabdota "[IpeobpazoBanue
TPUTOHOMETPUUYECKUX BhIpOKEHUN"

04 Pemienne TpuroHOMETpHUECKUX

YpaBHEHUU




Pemenne TpuroHoMeTpu4eCKuX

95 .
YpaBHCHHIA

9% Pemenne TpuroHoMeTprUUECKIX
ypaBHEHUU

97 Pemennie TpUroHOMeTpHUYECKUX
YpaBHEHUU

98 Pemenne TpuroHoMeTprUUECKIX
ypaBHEHUU

99 Pemennie TpUroHOMeTpHUUECKUX
YpaBHEHUI

100 Pemenne TpuroHOMeTprUYECKIX
yYpaBHEHUU

101 KontponbHas paboTa:
"Tpuronomerpuieckue ypaBHeHUs"
[TocnenoBaTeIbHOCTH, CIIOCOOBI 331aHUS

102 [IOCJIENOBATEILHOCTEN. MeTo
MaTeMaTHYeCKONH MHAYKLIHUN
MOHOTOHHBIC W OTPaHUYCHHBIC

103 noclie[oBaTenbHOCTH. VicTopust aHanm3a
0ECKOHEUHO MaJIbIX

104 ApudmeTrdeckast mporpeccus

105 ['eomeTpuueckast mporpeccus

106 beckoHeuHo yObIBaromiasi reoMeTpuiecKast
nporpeccus

107 CyMMa 0eCKOHEUYHO YOBIBaIOIICH
reOMETPUYECKON MPOTrpeccuun

108 JIMHENHBIN U SKCIOHEHIUAJIBHBIA POCT.

Yucio e. q)OpMYJ'Ia CJIOKHBIX ITPOLICHTOB




JIMHENHBIN 1 SKCIOHEHIIUAIBHBIA POCT.

109
Uucno e. DopMyna CI0KHBIX MPOLEHTOB
Vcnonb30BaHue MPOrPeccHu AJist

110 pelIeHUs peaIbHBIX 3a]1a4 MPUKIIATHOTO
xapakTepa

111 KontposnbHas paboTa:
"[locienoBaTenbHOCTH U IpOrpeccuu”

112 HenpepriBHble GyHKIIMHM U UX CBOHCTBA

113 Touka pa3psiBa. ACHMOTOTHI TpaUKOB
byHKIMA

114 CBoiicTBa (yHKIUI HEIIPEPHIBHBIX HA
oTpe3Ke

115 CaoiicTBa (QyHKIIMI HEMTPEPHIBHBIX HA
OTpe3Ke

116 Metona HHTEPBAJIOB [Tl pEILICHUS
HEPABEHCTB

117 Metox HHTEPBAJIOB TSI PEIICHUS
HEPaBEHCTB

118