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HHOACHUTEJIbHASA 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00ecIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y JUld U3y4eHHs BCEX €CTECTBEHHO-HAYYHbIX
KYpCOB, a C JPyroif CTOPOHBI, JOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIIEHUE 00yIarOIIUXCSI
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOSHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax pgaHHoro ywyeOHOro kypca oOywarolmiuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTIDKEHUS] B MATEMAaTHIECKOH Gopme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEIIHOTO OBJIAJICHUs 3aKOHAMU (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX TEHIEHIMH
pPa3sBUTHSI SKOHOMHMKHM U OOIIECTBEHHOM »H3HH, MO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMH aJareOpbl 1 MaTeMaTUYECKOro aHalM3a pa3BUBAeT yMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTD, IOKA3bIBaTh YTBEPKICHHS C TIOMOLIbI0 MHIYKIIUU
U paccy’kaaTh JEAYKTHBHO, UCIIOJIB30BAaTh 0000IIEHNE U KOHKPETH3AIUIO, aOCTparupoBaHue H
aHaJIOTHIO, (OpMHUPYET KpEeaTHBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xone m3yuenuss ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MATeMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallud, WHTEPIPETAlld MOJYyYSHHBIX
pEIIeHM, 3HAKOMSATCSI ¢ MPUMEPaMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE H
UCKYCCTBE, C BBIJJAIOIIUMUCS MaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peann3yercsi Kak depe3 y4eOHbBIM Marepuan, CIOCOOCTBYIOMMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJOJDKUTEIBHON  KOHIIEHTPAllMM  BHHUMAHHS, CAaMOCTOSITENbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIY4YEHHBINA Pe3yNbTaT.

B ocHoBe MeTommkm oOy4deHus anreOpe M HadaJaM MaTEeMaTH4eCKOTO aHalN3a JIEXKUT
JeSITeTHHOCTHBIN MMPUHIUT 00YYIEHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CJIEAYIOIINE CO/AEPIKATEIbHO-METOJMUECKUe JIUHUU: «YHucna W BbIUMCICHUS», «DYHKIUU U

rpaduxu», «YpaBHEHHUs U HepaBeHCTBay», «Hauana MaremaTnueckoro aHanusa», «MHokecTBa 1



JorrKa». Bece OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JIMHUYN N3YYat0TCs Ha IPOTSYKEHUH ABYX
JeT o0y4eHusl Ha ypOBHE cpelHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTIONHSS IPYT Apyra U
MOCTETIEHHO HACHIIIAsICh HOBBIMH TEMaMU W pasaenamu. JlaHHBIM Y4eOHBIM Kypc SIBISETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBbequHSET B cebe colepikaHhe HECKOJIbKMX MaTeMaTHYeCKUX
JTUCIUIUINH, TAKMX KaK anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB,
MaTeMaTHuecKasi Joruka u apyrue. [lo Mepe Toro kak oOydaromiuecst OBIIAJEBalOT BCE Ooee
OIMPOKMM  MAaTEMaTHYEeCKHM  amnmaparoM, Yy HHUX TIOCIEIOBaTeNbHO QopMHUpyeTCS U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUUYECKYIO MOJIENb PEalbHON CUTYallH, TPUMEHSTh
3HAHUA, TOJYYEHHbIE MpPU H3YUYEHUU Y4eOHOro Kypca, Ui pELICHHS CaMOCTOSTEIIbHO
chopMyIUpOBaHHON MaTEMaTHYECKOM 3a7ja4M, a 3aTe€M HHTEPIPETUPOBATH CBOM OTBET.
CopepxarenbHO-MeTOAnYeCKas TMHUSA «Urcna U BRIYUCICHUS» 3aBepIIaeT (OpMUPOBAHUE
HABBIKOB HCIIOJIb30BAHUA JICUCTBUTEIBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpegHero odiero oopasoBanus ocoboe BHUMaHUE YAENseTCs
(GOpMHUPOBAHUIO HABHIKOB PAIIMOHAJIBHBIX BBIYMCICHUHN, BKIIOUYAIOIMIUX B CEOSl MCIOJb30BaHUE
pasnuYHBIX (OpM 3alUCH 4YHCIA, YMCHHE JelaTh NPHUKUAKY, BBIIOJHATH NPUOKEHHBIC
BBIUMCJICHHUSI, OLICHUBATh YMCIIOBBIE BBIpAXKEHUS, paboTaTh ¢ MaTeMaTHYECKMMH KOHCTaHTAMHU.
3HaKOMBbIE 00yUYaIONIMMCS MHOXKECTBA HATYPAIBHBIX, I[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIBHBIX
YUCENl JOMOJHSIOTCA MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaomM W3 STUX MHOXKECTB
paccMaTpuBalOTCS CBOMCTBEHHbIE €My clielu(UYecKue 3a/1a4d U Olepaluu: JIeJIeHUE Halelo,
OTIEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE IIEJBIX YHCEN, 0COOble CBOMCTBA pAIlMOHATBHBIX U
UPPAIMOHATFHBIX YHCeN, apu(METHUYECKHIE ONIepalliy, a TAK)KE U3BICUCHHE KOPHS HATYpalbHOM
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YHCEll. bnaromaps IMocienoBaTeIbHOMY PacIIUPEHUIO
Kpyra MCIIOJb3yEMbIX YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU HUX NMPUMEHEHUS ISl PEUICHUSA
pa3IMYHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHNe O AMHCTBE MaTeMaTHKN KaK HAYKU U €€ poliv B
MOCTPOCHUU MOJIETIEH pealbHOTO MHPA, IUPOKO UCTIONB3YIOTCS 0000IIeHHE U KOHKPETH3AIHUA.
Jlunusa «YpaBHEHUS W HEPABEHCTBA» PEANTM3YETCs Ha MPOTSHKCHUHM BCETO OOy4YeHUsS Ha
yYpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszeine I[Iporpammsl
MPEeyCMOTPEHO PEllIeHHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOydaroniyecsi OBIaJeBarOT
Pa3JIMYHBIMM ~ METOJAMMU  PELICHUS PalMOHAIBHBIX, MPPALUOHAIBHBIX, IOKA3aTEIbHBIX,
norapu(MUUECKUX ¥ TPUTOHOMETPUUYECKUX YpaBHEHWH, HEPABEHCTB M CHCTEM, a TakXKe 3a/ad,
coaepkamux napamerpsl. [losydeHHbIE YMEHHSI IIMPOKO HMCIOJIB3YIOTCA MPH HCCIEA0BAHUU
(GYHKIMI C TOMOIIBIO TTPOU3BOIHOM, TIPHU PEIICHUH MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0XKJIeHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHni GyHKIuu. [lanHas comepikareiabHasi TUHUS BKIIOYAET B

cebs Takke (OPMHUPOBAHHME YMEHUW BBITIOJHATH Pacy€Thl Mo ¢dopMyrnaMm, MpeodOpa3oBaHUs



palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, & TAK)KE BBIPAKECHHI,
colepkalmx creneHn u Jorapudmel. braromaps u3yueHHio anreOpandeckoro MaTepuala
OPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIIJICHHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HABBIKU JECTYKTUBHBIX PacCyKICHHM, pabOThl C CUMBOJIbHBIMU
dbopMamu, npeacTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIC HHCTPYMEHTHI JJIS1 PELICHHUS MPAKTHUYECKUX M €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJSIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopepxarenbHo-mMeroanyeckas auHUS «DyHKUMK U TrpaUKU» TECHO MepervieTaeTcs ¢
JIPYTMMHU JIMHUSMH Y4e€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JaT MOCJIeJ0BATEIbHOCTD
U3YYCHHUS Marepuana. V3ydeHHe CTENeHHOW, IO0Ka3aTelbHOW, JorapuMmuueckoil u
TPUTOHOMETPHUYECKUX (DYHKIIHIA, UX CBOMCTB M rpa)uKOB, UCTIOIH30BaHUE (PYHKIUH IS pEIICHUS
3a[a4 U3 IPYrux y4yeOHbIX MPEAMETOB U peaTbHON )KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM
aHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu 3ToM GosbIIoe BHUMAHUE YAETISETCS
(dbopMHpPOBaHUIO YMEHHSI BBIpAKaTh (HOpMyIaMH 3aBUCIMOCTH MEX/y Pa3IMUHBIMU BETHUYNHAMH,
UCCIIEIOBATh MOJMyYeHHbIe (DYHKIMH, CTPOUTH UX rpaduku. Martepuas 3TOi conepaTeabHOH
JIMHUU HalEJIEH Ha pa3BUTUE YMEHMI U HaBBIKOB, IMO3BOJIAIOIIMX BBIPAKATH 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU B Pa3NUYHON (hopMe: aHaIUTHUYECKOH, rpaduueckoi u cioBecHor. Ero mzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K O000OIIEeHHI0 U
KOHKPETHU3aLUHU, UCIIOJIb30BAHUIO AHAJIOTHM.

CopnepxarenpHas 1nHusA «Havyana MaTeMaTHnyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKIIAIHBIX 3a/1a4, JOCTYIHBIX 00yJaromuMcsl, TaK
KaK y HHMX IOSIBJISETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUIUH, ONpEnensiTh HUX
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS], BBIYUCIATD IJIOWAAU GUryp U oOBbEMBI TN, HaAXOIUTh
CKOPOCTM M YCKOpPEHHs IpoueccoB. JlaHHas conepxKaTelbHass JIMHUSA OTKPBIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOCHMS MATEMATUUECKUX MOZEIIEH PEANIBHBIX CUTYallUH, [I03BOJISIET HAXOAUTh
Haujaydllee pElIeHUuEe B NPHUKIAJHBIX, B TOM YHCIE COLMAJIbHO-D)KOHOMHYECKHUX, 3aJadax.
3HAKOMCTBO C OCHOBAMHM MaT€MaTUYECKOTO aHalIHM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKke, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIIUXCS Pe3y/bTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaK HaykKu, U 00 HX
aBTOpAaXx.

ConepxxaTenpHo-MeToAuYecKkass JHHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUU MHOXKECTB U MaTEeMaTUYECKOM JIOTUKU. TeOpeTHMKO-MHOKECTBEHHBIE

MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeliarailoT Haubolee



YHUBEPCAJIbHBIA SI3BIK, OOBEIMHSIONINN BCE pa3ieibl MAaTEMAaTHKH M €€ NPWIOKEHHWH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICIIO0C. HO3TOMy
BOXHO JIaThb BO3MOXHOCTH OOYydYarolmeMycsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTEeMaTHKH U UCIIOJIB30BATh €r0 JJIsl BBIPAXKEHUS CBOMX MBICIIEH. JIpyriuM BaKHBIM
NPU3HAKOM MaTeMaTHKH KaK HayKH CIeIyeT TpU3HAaTh CBOMCTBEHHYIO €H CTpPOTrOCTb
000CHOBaHMH U CJIEIOBAHUE ONPEIeIEHHBIM IPaBUIaM OCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO
C JJIEMEHTAMU MAaTEeMaTU4YEeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4JaromMXcs, MO3BOJSIET MM CTPOMTH CBOM PACCY)KJCHHS Ha OCHOBE JIOTMYECKUX ITPaBHII,
(dopMupyeT HaBBIKM KPUTHYECKOTO MBIIIUICHHS.

B yuebHOM Kypce «Anrebpa 1 Havasia MaTeMaTHYECKOTO aHAJIM3a MPUCYTCTBYIOT OCHOBBI
MAaTeMaTU4YCCKOro MOACIUPOBAHUA, KOTOPBIC IIPHU3BAHLI CII0COOCTBOBATH (bOpMI/IpOBaHI/IIO
HaBBIKOB TIOCTPOCHHUSI MOJIENICH peasIbHBIX CUTYAIMi, UCCICIOBAHHS 3TUX MOJIENICH C TIOMOIIBIO
ammaparta aiareOpbpl ¥ MaTeMaTHYeCKOro aHajii3a, WHTEPIPETAlMy IMOJYYEHHBIX PE3YJIbTaToB.
Takue 3amaHusi BIUIETEHBI B KaXIbll W3 Pa3lEjoB IMPOrpamMMbl, MOCKOJBKY BECh MaTepuail
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs s pelleHHsl NPUKIAAHBIX 3anad. [lpu pemenun
peaNbHBIX MPAKTUYECKUX 33]1a4 00YyJaIOIIMecs pa3BUBAIOT HAOII0IaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOJIB30BaTh aHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 33134
OpraHM3yercss B IIpollecce H3Y4YEeHMs BCeX TeM Y4yeOHOro Kypca «Anrebpa u Havana
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3ydenue yueGHOro Kypca «Anredpa ¥ Hadyana MaTeMaTHUYECKOTO aHAJIN3a» OTBOJUTCS

272 yaca: B 10 ximacce — 136 yacos (4 waca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCJICHUSA

Pannonaneueie yncna. OOBIKHOBEHHBIE W JACCATUYHBIC JPOOU, MPOIECHTHI, OECKOHECUHBIC
nepuoandeckue 1poou. [lpumenenue qpoodeil i MPOICHTOB TSl PEIICHUS IPUKIIATHBIX 3329 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMmeTHyeckue
onepaury C JICHCTBUTEIIBHBIMU 4YHCIaMU. MOJylb JEUCTBUTEIBHOIO YWCIA U €r0 CBOMCTBA.
[Ipubnm>x€HHbIE BBIYUCIICHUS, TMpaBUJAa OKPYTJIEHUSA, MNPUKUAKA U OIEHKa pe3ysbTaTa
BBIYHCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3alUCH ACHUCTBUTEIBHBIX YHCEII JUIsl pEeIICHUs MPAKTUUECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudm uucmna. Coiictsa jorapudma. JlecITHIHBIC U HATYPATBHBIE JIOTAPU(PMBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC H
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

YpaBHeHHUs! M HEPABEHCTBA

ToxxmecTBa H TOXIECTBEHHbIE TIpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHS.
PaBHOCHIIBHBIC ypaBHEHUS U ypaBHEHH-CIIeICTBHS. HepaBeHCTBO, perlieHne HepaBeHCTRA.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouiensl 0T OIHOW IepeMeHHOM. Jlenenre MHOrouJIeHa Ha MHOTOUIEH ¢ OCTaTKoM. Teopema
be3y. MHorousensl ¢ nieiasiMu ko3¢ dunnentamu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCTOBBIX BRIPAKECHHH, COJEPIKAIINX CTETICHN U KOPHH.

Hppauronanbubie ypaBHeHUs. OCHOBHBIE METObI PEILICHUS UPPALIMOHATIBHBIX YPAaBHEHUH.

ITokazaTenbHbie ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHHUS MTOKA3aTENbHBIX YPABHEHUH.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmel.

Jlorapudpmuueckne ypaBHeHHs. OCHOBHBIE METOABI PEHICHUS JIOTapHU(PMUUYECKUX
YpaBHEHUM.

OcHoBHble TpHroHOMeTpuueckue (opmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPHUUECKHUX

BBIpaXXEHUM. Penienrne TpuroHoMeTpuyecKux ypaBHEHUM.



Pemienne cucteM JHUHEHHBIX YpaBHEHUW. MaTpuiia CUCTEMbl JIMHEHMHBIX YpaBHEHUU.
Onpenenurenib MaTpullbl 2X2, €ro reoMETPUUECKUN CMBICI U CBOWCTBA, BBIYUCICHUE €ro
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne nocTpoeHHOU
MOJIEJIN C TOMOILBIO MATPHIL U OIIPEAEIIUTEIEH.

IlocTpoeHrne MareMaTH4eCKUX MOJEJIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a1a4 U 3a1a4
U3 pa3IMyYHbIX 00JacTel HAyKH U peasbHOM JKU3HHU.

DOyHKIUM U TpadpuKu

OyuHkIus, crnocodbl 3amaHus QyHKuuu. B3ammuo oOpatnble (yHkmun. Kommosuius
¢ynkuuii. ['paduk dyHkumun. DnemMeHTapHbIe peodpa3zoBaHus TpaPuKOB ()YHKITHIA.

Ob6unacTp onpeaeneHuss 1 MHOXKeCTBO 3HaueHud ¢yHkiuu. Hynu ¢yakinuu. [IpomexxyTku
3HAKOIMOCTOsAHCTBA. YETHbIe M Heu€THble GyHKiuu. Ilepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI QyHKIuU. Hambomnpiiee u HanMeHbIIee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

Jluneitnasi, KBaApaTU4HASA U IPOOHO-TUHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIEIOBaHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennas QyHKUMS ¢ HaTypaJbHBIM M LENbIM IOKa3zareraeMm. E€ cBolicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
[IOKa3aTEJIEM.

[Toka3zarenbHas U gorapudmuueckas QyHKIMH, UX CBOMCTBA U rpaduku. Vcnonb3oBanue
rpadukoB QyHKINN U1 pelIeHUs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMH
YHCIIOBOTO apryMEHTA.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBeHusX. [ papuku peanbHbIX
3aBUCUMOCTEM.

Hayana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCTeI0BaTeNbHOCTEH. MeTo1 MaTeMaTndecKoi
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpus BO3HUKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajin3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccusi. CymMmma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKOW MPOTrpecCH.
JIMHENHBIN M OKCHOHEHUMAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.

Hcnonp30BaHne IpOrpeccuy sl pelieHnsl pealibHbIX 3aa4 MPUKIaIHOTO XapaKTepa.



HenpepriBHBIC QYHKITMN U UX CBOMCTBA. TOYKHU pa3pbiBa. ACUMIITOTHI TPaUKOB (PYHKITUH.
CpoiicTBa (hyHKIMIA HENPEPHIBHBIX HAa OTpe3Ke. MeToJ MHTEPBAJIOB JUIsl pEIICHUS] HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUH [T pEIICHHS 3a1a4.

[lepBas u BTOpas npousBoaHble GyHKUIKU. Onpenenenrue, reoOMeTpUYecKuil U Gpu3nuecKui
CMBICI POU3BOAHON. YpaBHEHUE KacaTelbHOM K rpaguKy QpyHKIHUH.

[Tpou3BoHBIE 31eMeHTapHBIX (QyHKIUN. [Ipon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMITO3UIIUH (PYHKITHH.

MHosxecTBa U JIOTHKA

MHoOecTBO, onepani HaJl MHOKECTBAMH U UX cBoicTBa. Jlnarpammel Diinepa—Benna.
[IpyMeHeHrnEe TEeOpeTUKO-MHOKECTBEHHOIO ammnapara Juis ONMCaHHUs peajbHbIX IPOIECCOB U
SIBIICHUI, TIPU PEIICHUH 3329 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBUE,

A0Ka3aTeJIbCTBO, PABHOCHUJIBHBIC YPABHCHU.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbasle u nensle uyncna. IIpuMmeHeHME NpPU3HAKOB JEIMMOCTH LEIBIX YHCEI,
HauOonbui obmui nenurens (nainee — HOJl) u Haumensiiee obiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKiIMa 1i1s peleHus 3a1ad B LENIbIX Yhciax.

KommnekcHsle uuncma. AusreOpandeckas W TpUTOHOMETpudeckas (OpMBI  3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUecKHe ONepaluy ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMIUIEKCHBIX YHCEJI Ha KOOPIUHATHOM MtockocTh. Popmyiia Myaspa. KopHu N-oii cTrenenu m3
KOMILUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn [UId pelieHus (u3nyeckux u
F€OMETPUYECKHX 3a/au.

YpaBHeHUsI M HEpaBEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI -
CIIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHHMH C IOMOIIbIO TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHNUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIBHBIX, UPPALIMOHAJIBHBIX,

MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPABHEHUI.



YpaBHEHMS1, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

IIpuMeHeHHne ypaBHEHUMN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAayKHM M pPEaITbHON JKW3HM, WHTEPHNPETALHUs IOJyYSHHBIX
pE3yJIbTaTOB.

DOyHKIUM U rpapuKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

I'paduueckue MeToIbI pelIeHUs] ypaBHEHUH U HEPAaBEHCTB. I'paduueckrie MeTo bl perieHus
3a/1a4 C IapaMeTPaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre POU3BOIHOM K MCCIEN0BAHUIO PYHKIIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHne NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3ajjayax, s OHpEIeNeHHs CKOPOCTH U YCKOpPEHMs IIpolecca, 3aJaHHOro (GopMysnod WiIu
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBoOoOpa3HbIX. [lepBooOpaszHbie AIeMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS IEPBOOOPa3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beryucienue onpenenéHHoro uHTerpaia
no popmyne Herotona-JlelioHuma.

[IpumeHeHrne wWHTErpana Uil HAXOXACHUS IUIOMAAEH IUIOCKUX ¢Uryp U o0bEMOB
T€OMETPUYECKUX TeJl.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE

peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJEHHBIV YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIECTBA, MPEJCTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHl W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESTENbHOCTHIO YYEHOIO, OCO3HAHHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUast 3CTETUKY MATEMATHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHHM, BOCIPUUMYUBOCTh K MAaTEMAaTHMUYECKUM AacleKTaM
Pa3IUYHBIX BUJIOB CKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro oOpasa XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUU M OTIIbIXA, peryJisipHas Gpuznueckas akTHBHOCTD ),
buznyecKoe COBEPIIEHCTBOBAHHE MTPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHOM 1EATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cepam
npodecCuOHANBHOM AEesITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON M €€ MPHIIOKEHUSIMU, YMEHUE

COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC



KU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUN BCEH )KU3HM, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELUICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANpaBICHHOCTH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJbTYphl, IOHUMAHWE BIHUSHUS COLMUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHYECKHUX
3HAHWH JUIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIIEH CPeibl, IJITaHUPOBAHHUE ITOCTYIKOB U OIICHKH
UX BO3MOXKHBIX TTOCJICJICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKd M OOIIECTBEHHOW MPAKTUKH, MOHUMaHHWE MAaTeMaTH4eCKOW Hayku Kak cdepbl
YEJIOBEUECKOU JIEATEILHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIS Pa3BUTHUS LIMBUIM3AIINH,
OBJIAACHHUEC SA3BIKOM MaTCMAaTUKU U MaTeMaTUYECKOU KYJIBTypOfI KakK Cp€aACTBOM IIO3HAHUA MUPA,

TOTOBHOCTb OCYHICCTBJIATH IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHANBUAYAJIIbHO U

B TpyIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne AeMCTBUSA:

BBISABJIAATE U xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATHYCCKUX O6’B€KTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHUSAMHU, (QOPMYIUpPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KIacCU(UKALUUA, OCHOBAHUA Uil 000OIIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYKJEHUS: YTBEpPAUTEIbHBIE U
OTpI/IHaTeJ'IBHI)Ie, CAUHHUYHBIC, YaCTHBIC 1 06HH/IG, yCJ'IOBHBIe;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeurs B (akTax,
JMaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U POTUBOPEYNIA;

J€JIaTb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, }IGJIYKTI/IBHBIX U HWHAYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIOUEHHI 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTE€IbCTBA MATEMATUUECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, MPUBOAUTH TIPUMEPHI W  KOHTPIPUMEPHI,

000CHOBBIBATH COOCTBEHHBIE CYKACHUA 1 BBIBOJEI,



BBIOMPATH CITOCOO perIeHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BEIOMpaTh HAHOOJIeE TOIXOASIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibcKue JeiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOANWTH CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBJICHUS, IMPOLIECCA, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BbEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIOICHUS, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKXKE BBIIBUTaTh MPEIIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX IJI OTBETA Ha BOIPOC U IS
pelleHus 3a1a4H;

BEIOMpaTh WHGOPMANMIO W3 HCTOYHHUKOB  PA3IMYHBIX THIIOB, aHAJIM3HPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MPEICTaBJICHHUS,

CTPYKTYpUPOBATh HH(POPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHbBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAIEKHOCTL WHQPOPMAIMU TI0 CAMOCTOSTENBHO  C(HOPMYITHPOBAHHBIM

KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXJEHHS B COOTBETCTBHU C YCIOBUSMH U LEISIMHU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, 1aBaTh MTOSICHEHHUS 110 X0y PEIICHHS 3a/1a4i, KOMMEHTHUPOBATH NTOJIy4EHHBIA PE3YyJIbTaT;

B X0JIe OOCYXKIEHMsI 3a/aBaTh BOIIPOCHI MO CYHIECTBY 00CYXIaeMOU TeMbl, MpoOJIeMBbl,
pelraeMon 3aJa4y, BBICKA3bIBAaTh WJEH, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATH CBOU
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHUKOB JAMAIOra, OOHapyXHBaTh pa3ivyhe M CXOJCTBO

MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;



MPEACTABIIATh PE3YNbTaThl PEIICHHUS 3ala4d, DKCIIEPUMEHTA, HUCCIEIOBAaHUs, IIPOEKTAa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aJ1a4 MPE3EHTALNU U 0COOEHHOCTEN

ayJIUTOPUHU.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapUaHThI pEIICHUH ¢ yuéTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIecca U pe3ysibTaTa pelleHuss MaTeMaTHUeCKON 3ajauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa 1IEJIU U YCIOBUSAM, OOBACHATH IPUUUHBI TOCTHKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JICATEIILHOCTH, HAaXOIUTh OMIMOKY, JaBaTbh OICHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHnr y4eOHBIX 3ahay, MPUHAMATh [EJNb COBMECTHOH JeSTeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaessiTh BUIBI pabOT, TOTOBAPUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CykIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOH JICHCTBHS C IPYTHMHU
YJIeHAaMH KOMaHJIbl, OIICHWBAaTh KAadeCTBO CBOETO BKJAJa B OOUIMHA TPOMYKT MO KPHUTEPHSIM,

C(I)OpMYJ]I/IpOBaHHBIM Y4aCTHUKaMH B3aUMOICHCTBHS.



IMPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJjacce 0Oy4arOIIMICs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BLIYMCIICHUS:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAIIOHAIBHOE YHCIIO0, OECKOHEUHAs! TEPUOIMUECKas
JpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHMCIO, MHOYKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

IPUMEHSTH IpOOH U MPOLEHTHI AJIsl PEIICHUS IPUKIIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUH U PEAILHOM KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, NpaBWIA OKPYIVICHUS, NPUKUIKY M OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOZHO ONEpUPOBATH IOHATUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHUS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENeHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO ONEpPUPOBATH IMOHATUSAMU: Jorapudm Yucia, OECITHUYHbIE M HaTypajbHbIE
J0rapuQMmsl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOTO
apryMeHrTa;

ONIepUPOBATh MOHATUIMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHble METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUpPOBATh MOHATHSAMU: MHOTOYIEH OT OJHOW IMEpPEeMEHHOH, MHOTOYJIEH C
1eNbIMU KO3 puiieHTaMu, KOpHU MHOTOYJIEHA, IPUMEHSATH JIeJICHHEe MHOTOUJIeHa HA MHOTO4JIEH
¢ octaTkoMm, Teopemy besy u reopemy Bueta s pemenus 3aaay;

CBOOOJTHO ~ONEpUpPOBaTh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIa,
ONpEAEIUTENb MaTpUllbl 2 X 2 W €ro IreOMETPUYECKHH CMBICHI, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIECHUS €r0 3HAYEHUs, IPUMEHATh ONPEIESIUTEIN I PEIICHUS

CUCTEMbl JIMHEWHBIX YPaBHEHUN, MOJEIUPOBATH pEajbHbIE CUTYallUd C MOMOUIbIO CUCTEMbI



JVHEWHBIX YpaBHEHMH, UCCIENI0BaTh IIOCTPOEHHBbIE MOJAEIM C IOMOILBIO MaTpUll MU
OTIpeNieNUTeNel, HHTEPIIPETUPOBATH MOJyYEHHBIH pe3yIbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl MpeoOpa3oBaHMsl BbIPaXKEHUI;

BBIIOJIHATh ~ [IPEOOpa30BaHUSl  YMCIOBBIX  BBIPDAKEHWM, COAEp)KAIIUX CTENEHH C
paLMOHATILHBIM [10Ka3aTelleM;

UCTIOJIB30BaTh  CBOMCTBA JIOrapupMOB JUIsi  MpeoOpa3oBaHUs  JIOTapH(PMHUUYECKHX
BBIPAKCHMI;

CBOOOJHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMPpPALUMOHAIbHbBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUe YpaBHEHUS, HAXOIUTh MX PELIEHUs C ITOMOIIbIO PAaBHOCUIIBHBIX NEPEXO0B
WIN OCYIIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpUYeckne (opMynasl st mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, IPUMEHATh
HE00X0uMBbIe (POPMYITBI ISl PEIICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpPaBHEHUI,

MOJICIIMPOBATh PpPEAITbHBIE CUTyallud Ha S3BIKE anreOpbl, COCTaBISATh BBIPAKCHHS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJIHO ONEPUPOBATH TMOHATHSAMU: (YHKIUS, CIOCOOBI 3adaHus (PYHKIIMH, B3aUMHO
oOpatHble (QyHKUIUHM, KOMMO3UIUs (yHKIMHA, rpaduk (yHKIMH, BBIIONHATH 3J€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINIHT;

CBOOOJTHO OMEpPHUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
byHKIMY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJTHO OIEpPUPOBATH MOHATUAMHU: YETHBIE U HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTETEeHHass (DYHKIHS C HATypAIbHBIM W IIEJIBIM
nokasareseM, rpaduk CTeNeHHON (YHKIMM C HaTypaJbHBIM U LIEJIBIM IOKa3aTeieM, rpaduk
KOpHs1 N-0ii CTETeHH KaK (PYHKIIUU 0OpaTHOH CTENEeHU ¢ HaTypallbHbIM IIOKa3aTeleM;

OTIEPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTWYHAs W JAPOOHO-THHEHHas (QyHKIUH,
BBITTOJTHATH 3JIEMEHTapHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX TPa(PUKOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: IOKa3aTelbHas M Jorapupmuueckas (yHKIUU, UX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHUIA;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OINpENEIeHUe

TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;



UCIOJIb30BaTh rpaduku (QyHKUUN 17 HUCCIeIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEN Mpu
peLIeHNH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BBIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hayana maTemaTnyeckoro aHajamsa:

CBOOOZHO OINEpPUpPOBaTh MOHATUAMU: apumeThyeckas U reoMeTpuuecKas Mporpeccus,
0ecKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IPOTPECCHs, JTMHEHHBIN U KCTIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

HCII0JIB30BATh MPOTrPECCUU AJI PELICHUS PEAVIbHBIX 3aa4 IPUKIIAJHOIO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh  MOHSATHSMHU:  IOCJIENOBATEIbHOCTh, CIIOCOOBI  3a/laHus
IIOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIEA0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: HEMPEPbIBHBIE (PYHKIIMH, TOUYKH pa3pbiBa rpaduka
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKITIH;

CBOOOZHO ONEpUPOBATh MOHATHEM: (PYHKLMS, HEIpepbIBHAas Ha OTpe3Ke, INPUMEHATH
CBOICTBA HETIPEPBIBHBIX (DYHKLUH sl pEIICHUS 3a/]1a4;

CBOOOZHO OMNEpUpPOBATh TOHATUSMHU: TE€pBas U BTOpas MPOU3BOJAHBIE (PYHKIIHH,
KacaTenbHas K rpa@uky QpyHKINU;

BBIUNCIISTH IPOU3BOIHBIE CYMMBI, IPOU3BECHM S, YaCTHOTO U KOMITO3UIIUH JABYX (DYHKIIMIA,
3HaTh [IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIIN;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLlIeHUs 3a/1au.

MHuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallMy HaJl MHOKECTBAMU;

HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIapar s ONMCAHUS PealbHbIX IIPOLECCOB U
SIBJICHUH, TIPU pEIIeHUH 33]a4 U3 APYIHX y4eOHBIX NPEIMETOB;

CBOOOJTHO ONEepUpOBaTh TMOHATHSAMM: OIpEJCIIEHUe, TeopeMa, YpaBHEHHUE-CIEJCTBHE,
CBOICTBO MaTeMaTH4ecKOoro oOO0BEeKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U

HEPaBEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIMICs MOMYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM pabouel mporpamMmbl yueOHOro kKypca «AinreOpa W Hayaia
MaTeMaTHYeCKOro aHallu3a:

Yucsa v BbIYUCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKKU eauMocTh 1enbix yucen, HOQ u HOK

HATypaJIbHBIX YHMCEeN JJIsl pelIeHUs 3a7a4, IPUMEHATh anroput™ EBkinna;



CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTATKa M0 MOYJIIO, 3alMCHIBATh HATypaIbHbIC YHCTIa B
Pa3JIMYHBIX MTO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOZHO ONEPHUPOBATh MOHATHUSIMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YuCes, MPEICTaBIATh KOMIIEKCHBIC YHCiIa B aJIreOpandecKol U TPUTOHOMETPHUECKOH (dopme,
BBITIOJIHSITH apU(PMETHIECKHE OTIEPAIIMK ¢ HUMH B U300pa)kaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

cBOOOHO ONEPUPOBATHh  IOHATUSIMH: HppalrOHaJIbHbIE, MoKa3zaTellbHbIE U
Jorapu(MHIECKUE HEPABEHCTBA, HAXOIUTh UX PEIICHHUS C MTOMOIIbIO PABHOCHIIBHBIX TIEPEX0JIOB;

OCYIIECTBIISATh OTOOP KOPHEH MPU PEIICHUH TPUTOHOMETPUUICCKOTO YPABHCHUS;

CBOOOJIHO OIEpUPOBATh TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HE00X0uMBbIC (DOPMYIIBI JIJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZHO ONEPHPOBATh MOHATHAMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI, HAXOJIUTh PELIEHUS CUCTEMbl U COBOKYITHOCTEN
pallMOHANILHBIX, HWPPAIMOHATBHBIX, IIOKA3aTeNbHBIX M JOrapu(MHUYECKUX ypaBHEHUH U
HEpPABEHCTB;

pemarh paluoHaJbHBIC, HppaAlMOHAIBHBIC, IIOKAa3aTeIbHbIC, JIOTApU(PMUUYCCKUE |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep KAlllle MOYJIN U MTapaMeTpBhL;

MPUMEHSATDH TpaduuecKue METOIbI JIJIsl pEelIeHUs YPaBHEHUH U HEPABEHCTB, a TAKXKE 3a7a4 C
rapaMeTpamu;

MOJICJIMPOBATh pealbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33/1a4l, UCCIIE0BATH IIOCTPOEHHbBIE MOJEIN
C UCIOJIb30BAHUEM arlapaTa aJire0pbl, THTEPIPETUPOBATH MOJTYICHHBIN PE3ybTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapuKy KOMMO3UIMHA (DYHKIUNA C MOMOIIBI0 AJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX ()YHKIIHIA;

CTPOUTH TEOMETPHUUECKHE 00pa3bl ypaBHEHU U HEPABEHCTB Ha KOOPAMHATHON TIJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

OPUMEHSTh QYHKIIUU AJI1 MOJICTHPOBAHUS M UCCIIEIOBAHUS PEaTbHBIX MPOIIECCOB.

Hayana MaTeMaTH4eCKOr0 aHAJINA3A:

WCIIOJIB30BaTh TPOW3BOJHYIO IS HWCCIAeAOBaHUS (YHKIIMM Ha MOHOTOHHOCTH |
AKCTPEMYMBI;

HAXOJUTh HauOOIbIIIEe U HAMMEHbINIee 3HaYCHHs (PYHKIIUN HEMPEPHIBHON HAa OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKICHHUS HAWIY4ILIEro pelleHHUs B NMPHUKIIAJIHBIX, B
TOM YHCJI€ COLMAIbHO-d’KOHOMHYECKHX, 3aJayax, JJIsI ONpPEACNICHUSI CKOPOCTH U YCKOPEHHS

mporiecca, 3a1aHHOT0 (PopMYIION UK TpadUuKoMm;



CBOOOIHO ONIEPHPOBATh MOHATUSAMHU: TIEpBOOOPa3Hasi, ONPENeIEHHBIN HHTETPall, HAXOJUTh
NepBOOOpPA3HBIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JleriOnuma;

HAaXOJUTh IJIOMIAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPAa;

UMETh TPEJCTaBICHHE O MAaTeMaTHYeCKOM MOJECIMPOBAHUHM HA INPHUMEPE COCTABICHHS
muddepeHINaTBLHBIX YpaBHEHUM;

pemath NpUKIagHbIe 33a4i, B TOM YUCIIE COIMAIbHO-DKOHOMUYECKOTO U (PU3HUECKOTO

XapakTepa, CpeaCTBaM MaTEMaTUYCCKOI'O aHaIM3a.

10 KJIACC

Ne ni/mm HaumenoBaHue pa3ieioB U TeM NPOIrPaMMbl KosaunyecTBo 4acoB

IoBTOpeHnue (5 4)

ApI/I(bMeTI/IquKI/IC JIEHUCTBUS C HeﬁCTBHTeHBHBIMH qucjaaMu

Pemenue TeKCTOBBIX 3a7a4

VYnpoieHue anredpanyeckux BbIpasKeHHH

N e

1
2
3 [Toctpoenue rpadgukoB GyHKIMIA
4
5

BXoaHOM KOHTPOJIb 3HAHUU

MHO0:x€eCTBO AeiiCTBUTEJbHBIX unced. MHoro4wieHol. PanuoHnajabHbIe YPABHECHHUA U

HepaBeHcTBa. CucTeMbl JTHHEHHBIX ypaBHeHu# ( 19 49)

6 MHoecTBO, Onepaluy HaJl MHOKECTBAMU M X CBOMCTBA 1
7 Juarpammsl Diinepa-Benna 1
8 [TprMeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O annapaTa Jiis 1

peUiCHUs 3aa4

9 Pammonanesaelie yncia. OOBIKHOBEHHBIE U JECATUYHBIE 1

JIpo0OH, MPOLIEHTHI, OECKOHEYHbIE TEPUOANUECKHE IPOOH

10 [Tpumenenue apoOeil ¥ MPOLIEHTOB VIS PELICHUs 1

MPUKJIAAHBIX 3aaa4

11 [TpumeneHue apobeli U MPOLIEHTOB AJIs PELICHUs 1

IMPUKJIAAHBIX 3aaa4

12 JleticTBuTeNnbHBIC Uyncia. PalimonaibHbIe U 1

UppaloHaIbHbIE YHCIIa

13 Moaynb IeMCTBUTENHHOTO YHCIIA M €T0 CBOMCTBA 1




14 [TpuGnuxEHHbIE BEIYMCIICHUS, TPaBUIIa OKPYTIICHHUS,
NPUKHUIKA U OLICHKA Pe3y/IbTaTa BHIYMCICHUI

15 OCHOBHBIE METO/IbI PEIICHHUS IIEJIBIX U JPOOHO-
paLMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB

16 OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-
palMOHATBHBIX YPAaBHEHUN U HEPABEHCTB

17 MHorouieHsl OT OJHOW nepemMeHHou. [lenenue
MHOT'O4JIEHa HA MHOT'O4JIEH ¢ ocTaTkoM. Teopema besy

18 MHorousieHsl ¢ nenbiMu Kodddurrentamu. Teopema
Buera

19 Pemienue cucteM TMHEHHBIX ypaBHEHUN

20 Martpuua cuctemsl TMHEWHBIX ypaBHEeHUN. OnpenenuTenb
MaTpHULIbI 2X2, €r0 FreOMETPUUECKHUM CMBICI U CBOWCTBA;
BBIYHUCIICHHUE €r0 3HAUeHUs

21 Onpenenurens MaTpuLbl 2X2, €ro TeOMETPUUYECKUN CMBICI
U CBOMCTBA; BEIYMCIICHUE €TI0 3HAYCHUS

22 [TpumMeHeHue ornpeenuTeNs A PeleHUs] CHCTEMbI
JIMHEUHBIX YPaBHEHUN

23 Pemienne npukiagHbIX 3a/1a4 ¢ MTOMOIIBI0 CUCTEMBI
JIMHENHBIX YPaBHEHUN

24 Konmponvnasa paboma: "Payuonanvnuvle ypasnenus u
Hepasencmea. Cucmemvl TUHEUHbIX YPAGHeHU"

®yukuun u rpapuxu. Crenennasi pyHkums c neabiM noxkasaresem (12 u)

25 OyHK1MS, criocoObl 3a1anus GyHkIMH. B3anMuo
oOpatHble pyHkuuu. Komnosunus ¢pyHkunit

26 I'paduk hyakmmm. DnemMeHTapHbIe TPEOOpPa30BaAHUS
rpadukoB QyHKUINN

27 Ob6unacTp onpeaeneHuss 1 MHOXKECTBO 3HAYCHHH (DYHKIIUU.
Hymu pynkuu. [TpomMexxyTku 3HaK MTOCTOSTHCTBA

28 Yérasie n HeuéTHBIe QyHKINHU. [leproanyeckre GyHKINN.
[TpomeXyTKM MOHOTOHHOCTH (DYHKITHH

29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIIMH. Hanbomnbiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIMH HA TIPOMEKYTKE

30 JluneliHasi, KBaJpaTU4Hasl U IpOOHO-TUHEWHAs PYHKIUU




31 DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE rpahuKoB 1

TUX PYHKUIUH

32 DJIeMEHTapHOE MCCIICIOBAaHNE U TTOCTpOEHUE TparKoB 1

9TUX QYHKIIUHA

33 CreneHs c 11eJ16IM ITOKa3areiaeM. buaom Herotona 1
34 Crenens c 1ensM okasarenem. buaom HeroTona 1
35 CrenenHas (yHKIHS C HATYPAJIBHBIM U 1EIBIM 1

nokasaresneM. E€ cBoiicTBa u rpaduk

36 Koumponvnas paboma: "Cmenennas ¢ynkyus. Eé 1

ceoticmea u epaghux”

ApudmMernyecKnii KOpeHb N-0i crenend. UppanuoHajabHble yPABHEHUS M HEPABEHCTBA

(15 v)

37 ApudmeTnieckuii KOpeHb HATYPaTbHOM CTENIEHU U €r0 1
CBOMCTBA

38 ApudpmeTnueckuii KOpeHb HaTypajabHOW CTENIEHU U €ro 1
CBOMCTBA

39 [IpeoOpa3zoBaHMs YUCITOBBIX BBIPAKECHHH, COACPIKALITUX 1

CTCIICHU U KOPpHU

40 [TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COEPKAIINX 1

CTCIICHU U KOPpHU

41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUH, COAEPIKAIINX 1

CTCIICHU U KOpHHU

42 UppanmonansHble ypaBHeHUs. OCHOBHbBIE METObI 1

pelLleHNs HpPALlMOHAJIBHBIX YpaBHEHHH

43 HppanumonaneHble ypaBHeHUs. OCHOBHBIE METOBI 1

pEeLIEeHUs] UPPALMOHATBHBIX YPABHEHUI

44 WppanmonaneHble ypaBHeHUs. OCHOBHBIE METOBI 1

peLIeHNs HPPALIMOHAIBHBIX YpaBHEHHH

45 PaBHOCHIIbHBIE TTEPEXO/BI B PELIEHUH HPPALMOHATBHBIX 1
ypaBHEHUU

46 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUN UPPALIMOHAIBHBIX 1
yYpaBHEHUNU

47 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUH UPPALMOHATBHBIX 1

YpaBHEHUU




48 Pewienne npocTenImx TPUrOHOMETPUYECKUX HEPABEHCTB 1

49 CgoiicTBa u rpaduk KOpHs N-0if cTeNeHn Kak (HyHKIUH 1
00paTHOM CTENEHH ¢ HaTypaJIbHbIM [TOKa3aTeIeM

50 CgoiicTBa U rpaduK KOpHS N-0if CTENIEHU KaK QyHKIIUN 1
00paTHOM CTETEHH C HAaTypaJIbHBIM [TOKa3aTeIeM

51 Koumponvnas paboma: "Ceoticmea u epagux xoprs N-oti 1
cmenenu. Mppayuonanvrvle ypasnenus"

Iloxa3zatenbnas ¢pynkuus. IloxkasarenbHble ypapHenus (10 1)

52 Crenens ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHb ¢ paliMOHaJIbHBIM IIOKa3aTejIeM U e€ CBOMCTBa 1

o4 Crenens ¢ pallMOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazarenpHas GyHKIHA, €€ CBOMCTBA U rpaduK 1

56 Hcnons3oBanue rpaduka GyHKIUU A peIICHUS 1
yYpaBHEHUU

o7 Hcnonp3oBanue rpaduka GyHKINAN AJIS pEIICHUS 1
yYpaBHEHUU

58 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METObI PEIIECHUS 1
IIOKa3aTeJIbHBIX YPaBHEHHUI

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN

60 [Toka3zarenbHble ypaBHEHUS. OCHOBHBIE METO/BI PEIICHUS 1
ITOKa3aTeJIbHBIX YPaBHEHHUI

61 Koumponvnas paboma: "lloxazamenvhas ¢hynxyus. 1
Iloxaszamenvhvie ypagnuenus"

Jlorapudmunueckas pynkuus. Jlorapupmudeckue ypapnenus (18 1)

62 Jlorapudwm uncna. CBoicTBa Jorapudpma 1

63 Jlorapugm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa orapudpma 1

65 JlecsTruunble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol 1

68 [TpeoOpa3oBaHue BRIpAXKESHH, COACPIKAIINX JIOTAPU MBI 1

69 [TpeoOpa3oBaHue BHIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBI 1

70 Jlorapudmuueckas ¢pyHKIMs, €€ CBONWCTBA U TpaduK 1




71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U TpauK 1

72 Hcnonb3oBanue rpaduka GyHKINUN AJIS pEIIeHUs 1
ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUs 1
ypaBHEHUI

74 Jlorapudpmuueckue ypaBHenusi. OCHOBHBIC METO/IbI 1
pelieHus JorapuMUIECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI 1
peLIeHNs J0rapuPpMHUUECKIX ypaBHEHUIH

76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IbI 1
peleHus JorapuMUIECKuX ypaBHEHUN

7 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(MUIECKUX 1
ypaBHEHUI

78 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH JIOTAPU(PMUUYECKUX 1
ypaBHEHUI

79 Kontponbnas padora: "Jlorapudmuueckast GpyHKIHS. 1
Jlorapudmuueckue ypaBHeHus"

Tpuronomerpnyeckne BbIpaKeHus U ypaBHeHus (22 1)

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHTE€HC YHUCIIOBOTO 1
apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTaHT'€HC YHACIIOBOTIO 1
apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO 1
apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO 1
apryMeHTa

84 Tpuronomerpuyeckas OKpy>KHOCTb, OIpEIeTICHHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO apryMeHTa

85 Tpuronomerpudeckasi OKpy>KHOCTb, ONPEICIICHUE 1
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1




90 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

91 [TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1

92 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM 1

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

94 Pemienne TpUroHOMETpUYECKUX YPAaBHEHHM COS X = a 1

95 Perrenue TpUrOHOMETPHUYCCKUX ypaBHEHHUH SiN X = a 1

96 Pemienne TpuroHoMeTpruUeCcCKUX ypaBHeHHH tg X = a 1

97 Pemienne TpUroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenue TpuroHoMeTpHYECKUX YpaBHEHUN 1

99 [Tpumeps! pelieHus: IpOCTEHIINX TPUTOHOMETPHUUECKUX 1
HEPaBEHCT

100 [ToBTOpenue. [lokazarenpHas PyHKIHSI, TOKa3aTeIbHbIC 1
ypaBHCHHS

101 Konmponvnas paboma: "Tpueconomempuuecxue 1
8bIPAICEHUS U MPpUSOHOMempuyecKue ypaerenus"

IMocaenoBaTebHOCTH M TIporpeccuu (8 4)

102 ITocenoBaTeNBHOCTH, CIIOCOOBI 3aJaHUs 1
IIOCJIEIOBATEIBHOCTEN. MeTo MaTeMaTH4eCKON
WHTYKITHH

103 MOHOTOHHBIE ¥ OTPaHUYEHHbIE TTOCIIEIOBATEIBLHOCTH. 1
Wcropust anamza 6€CKOHEYHO MaJIbIX

104 Apudmernueckast nmporpeccus 1

105 ['eomerpuueckas nporpeccus. beckoneuHo yosIBaromiast 1
reoMeTpuyYecKasi Iporpeccust

106 CymMma 0eCKOHEYHO yOBIBAIOIICH reOMeTPHIeCKOM 1
pOTrpeccuu

107 JInHENHbIN ¥ SKCIOHEHIMATIBHBIN pocT. HYuco e. 1
dopmyiia CIOKHBIX TPOLIEHTOB

108 Vcrionp30BaHue MPOTPECCHH ISl PEHICHUS peaTbHBIX 1
3aJa4 NpUKJIAJHOTO XapaKTepa

109 Koumponvnas paboma: "llocredosamenvrocmu u 1
npoepeccuu”

HenpepsiBubie pynkuun. Ilpoussognas (18 1)

110 HenpepoiBHbIE QYHKIINN U UX CBOICTBA 1




111 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB HyHKIUN 1

112 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

113 CBoiicTBa (YHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1

114 Meron MHTEPBAJIOB JUIs PELLIEHUs HEPABEHCTB 1

115 Meron MHTEPBAJIOB JUIs PELLIEHUs HEPABEHCTB 1

116 MeToa MHTEPBAJIOB JJIsI PEIIICHUSI HEPABEHCTB 1

117 [IpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKIUH [T 1
peleHus 3aaa4

118 [IpuMeHeHne CBOKMCTB HEMPEPHIBHBIX (DYHKITUH /115t 1
pelieHus 3aaau

119 [lepBast 1 BTOpast Npou3BOIHBIC PYHKIIUU 1

120 Ornpenenenne, reOMETPUYECKHUI CMBICI IIPOU3BOAHON 1

121 Omnpenenenue, GU3NMUECKUNA CMBICT MPOU3BOIHOMN 1

122 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINA 1

123 YpaBHeHUE KacaTeNbHOW K TpaduKy HyHKIHH 1

124 [TpousBoHBIE I€MEHTAPHBIX (PYHKUINH 1

125 IIpou3BoHast CyMMBI, IPOU3BEIECHHUS, YACTHOTO U 1
KOMITO3HITMHU () YHKIIUIA

126 [Tpon3BogHast CyMMBI, TPOU3BEAECHHUS, YACTHOTO U 1
KOMIO3UIINH (PYHKIIHIA

127 Koumponvnas paboma: "lIpouzsoonasn” 1

IloBTOpEeHue, 00001IeHNE, CHCTEeMATH3ANMS 3HAHUI (5 1)

128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"VpaBuenus"

129 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUS 3HAHUH: 1
"Oyakuun"

130 Hmoeosas konmponvuas paboma 1

131 Hmoeosas konmponvuas paboma 1

132 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIusl 3HAHUN 1

Pe3epBHbIe yacekl (4 4)

133 Peseps 1

134 Peseps 1

135 Peseps 1

136 Peseps 1




11 KJIACC

Ne i/

HaunmenoBaHmue pa3xaesioB U TEM NPOrpaMmMmabl

KoaudecTBO 4acoB

IoBTOpenue (5 4)

1 [ToBTOopenue. ApupmMeTHuecKrii KOpeHb N-0if CTEeTeH . 1
HppaunroHanbHble ypaBHEHUS
2 IToBTopenue. [TokazarenbHas GyHKIHS, TOKa3aTEIbLHbBIC 1
ypaBHEHUS
3 [ToBropenue. Jlorapudpmudeckast QyHKIIHS, 1
norapuMuuecKrue ypaBHEHUs
4 [ToBTOpenue. TpUroHoMeTpUYECKUE YPaBHEHHS 1
5) BxonaHol KOHTpOJIb 3HAaHUI 1
HccaenoBanue GpyHKuMii ¢ NOMOIbLIO NPou3BoAHOH (20 1)
6 [TpumeHeHne MPOU3BOJHON K UCCIEIOBAHUIO (DYHKITUI. 1
Bospacranue u yosiBanue QyHKINH
7 [IpumeneHne MPOU3BOTHON K UCCIIENOBAHUIO () YHKITUA. 1
Bospacranue u yobiBanue GyHKIUU
8 [TpuMeHeHre NPOU3BOIHOMN K MCCIEIOBAHNIO (DYHKIIMH. 1
OKcTpeMyMbl QYHKIUI
9 [TpuMeHeHre NTPOU3BOIHOMN K MCCIEIOBAHNIO (DYHKIIMH. 1
OKcTpeMyMbl QyHKIUH
10 [IpumeneHue MPOU3BOIHOM K UCCIIEIOBAaHNUIO QYHKIIUNA Ha 1
MOHOTOHHOCTH U IKCTPEMYMBI
11 ANTOpPUTM HAXOXKACHUS HAMOONBIIErO U HAMMEHBIIETO 1
3HaYeHUH HeTIpephIBHOM (DYHKIIMM Ha OTpe3Ke
12 ANTOpPUTM HaXOXACHUS HAMOONbIIEro U HAMMEHBIIETO 1
3HaYEHUI HeMpepbIBHOW (DYHKIIMU Ha OTpE3Ke
13 Haxoxaenrne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHHS 1
HEenpepbrIBHON (YHKIIUU HA OTPE3Ke
14 Haxoxnenre HanOOJIbIIEro U HANMEHBIIIET0 3HAYEHUS 1
HENpEepbIBHON (PYHKIIUU HA OTPE3Ke
15 Haxoxaenre HanOOIbIIero U HAMMEHBIIIETO 3HAYCHHS 1

HENpephIBHON (DYHKIIUU HA OTPE3KE




16 [IpuMeHeHre IPON3BOIHOMN IJIs HAXOKICHUS HAUITY4IIEro 1
peLIeHHs B IPUKIIAIHBIX 3a1a4ax

17 [TpumeHneHre TPOU3BOJHON I HAXO0XKACHUS HAWITY4YIIero 1
pelleHus: B MPUKJIATHBIX 3a7a4ax

18 IIpuMeHeHne NpOU3BOJHON IS ONPEEICHUS CKOPOCTH U 1
YCKOPEHUs IpoIiecca, 3aJaHHOTO (OPMYIION Win
rpagpukoM

19 IIpuMeHeHne NpOU3BOJHON IS ONPEEICHUS CKOPOCTH U 1
YCKOPEHHs IpoIiecca, 3aJaHHOTO (OPMYIION Win
rpagukoM

20 Komnosurus ¢pyHkimii 1

21 Kommo3umus GpyHKIHiA 1

22 Kommo3urmus GpyHKIwiz 1

23 ['eomeTpuyeckue 06pa3bl ypaBHEHUH Ha KOOPIUHATHOU 1
TUIOCKOCTH

24 ['eomeTpuueckure oOpa3bl ypaBHEHUN Ha KOOPAMHATHON 1
IUIOCKOCTH

25 Koumponvnas paboma: "Hccneoosanue gynxyuii ¢
NOMOWbIO NPOU3BOOHOU"

IlepBooOpa3nas u materpas (10 1)

26 [TepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

27 [TepBooOpa3zHble aeMeHTapHbIX QyHKIMH. [IpaBuia 1
HaXOKJICHUS TIEPBOOOPA3HBIX

28 [TepBooOpazHbie aneMeHTapHbIX (GyHKIMH. [IpaBuna 1
HaXO0’KJICHUs IepBOOOPA3HBIX

29 WnTerpain. 'eomeTpudeckuii cCMbICIT HHTErpajia 1

30 Brruncnenue onpenenéHHOro nHTErpana no gopmyse 1
Herorona-Jleiibuumna

31 Brramncnenne onpeaenéHHOro HHTErpaia mno ¢hopmyie 1
Hretotona-Jleitoauna

32 [IpuMeHeHue nHTETpaia Juisl HaXOXACHUS TUIoIAAei 1
IUIOCKUX QUTyYp

33 [TpuMeHeHrne HTEeTpala AT HaXOXICHUS 00bEMOB 1

TCOMCTPHUYCCKUX TCJI




34 [Tpumeps! pereHnit quddepeHInaIbHbIX ypaBHEHUN 1

35 Koumponvnas paboma: "llepeoobpasnas u unmezpan” 1

I'padpuxu Tpuronomerpuyecknx pynkuuii. Tpuronomerpudyeckue Hepapencrna (14 4)

36 Tpuronomerpuyeckue pyHkunu. O6nacTh ONpeaeIeHs U 1

MHOYECTBO 3HAUYCHHI TPUTOHOMETPUUYECKHUX (PYHKIUH

37 Tpuronomerpudeckue ¢yHkiuu. O6IacTh ONPEACICHUS U 1

MHO>KECTBO 3HAUE€HUN TPUTOHOMETPUYECKUX (PYHKIIUN

38 Tpuronomerpuyeckue pyHKIuU. YeTHOCTh, HEYETHOCTD, 1

NEPUOIMIHOCTD TPUTOHOMETPUIECKUX (PYHKITHI

39 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1
40 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1
41 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1

IIOMOIIIBIO TpHFOHOMCTpH‘IGCKOﬁ OKPY’KHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C 1

IIOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C 1

IIOMOIIIBIO TpHFOHOMCTpH‘IGCKOﬁ OKPY’KHOCTH

44 Pa3nble ciocoObl 0TOOpa KOpHEN TPUTOHOMETPHUUECKHUX 1
YpaBHEHUU

45 Pemnienne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

48 Pemenne TpUroHOMETpUUECKNX HEPABEHCTB 1

49 Koumponvnas paboma: "I paguxu mpuconomempuueckux 1

@ynxyuii. Tpueonomempuueckue nepagencmea"

HppanuonajbHble, MOKa3aTelIbHbIC U JOrapu(pMudecKkue HepaBeHCTBa (24 1)

50 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

o1 OCHOBHBIE METO/IbI PELIECHHUS I0KA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

o4 OcHOBHBIE METO/IbI pPeIlIeHUs JTorapuHMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIE METO/IbI pelICHUS JIorapu(PMUIECKUX 1

HEPaBEHCTB




56

OCHOBHBIE METO/IbI peIICHUS JIorapu(PMUIECKUX

HEPaBEHCTB

57 OCHOBHBIE METOJIbI PEIICHUS JIOTApU(DMHUUCCKIX
HEpaBEHCTB

58 OcCHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHATIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IBI PEIICHHS UPPALMOHATBHBIX
HEPaBEHCTB

60 OCHOBHBIEC METO/IbI PEIICHUS UPPAITTOHATBHBIX
HEpaBEHCTB

61 OCHOBHBIE METO/IbI PELLICHUS] UPPALIMTOHAIBHBIX
HEPaBEHCTB

62 I'padmaeckre MeTOBI pelIeHHs HPPALIOHAIBHBIX
yYpaBHEHUU

63 I'paduueckne MeTOIBI peICHHS HPPAITHOHATBHBIX
ypaBHEHUI

64 I'padpraeckue METOIBI peIICHUs MOKa3aTEIbHBIX
yYpaBHEHUU

65 I'paduyeckre MeToabI pEeIICHHS TTOKA3aTEIbHBIX
HEPaBEHCTB

66 I'paduueckue MeTo bl pelIeHUs J0rapuPMUUECKUX
ypaBHEHUH

67 I'padmnueckue metos! peneHus JorapupMuIecKux
HEPaBEHCTB

68 I'padrueckue MeTo bl pelIeHus JOrapuPpMUIECKIX
HEPaBEHCTB

69 ['padmaeckre METOIBI PEeIICHUS TOKA3aTeIbHBIX U
JOrapupMHUUECKUX YpaBHEHUI

70 ['padrueckue METOIBI PEIICHNUS TOKA3aTeIbHBIX U
norapu(MUUECKUX YpaBHEHUN

71 I'paduueckue MeTOBI peleHus TOKa3aTeNbHBIX U
JorapupMHUUECKUX HEPABEHCTB

72 ['padpraeckue MeTOIBI pelIeHUs MOKa3aTENbHBIX U

Jorapu(pMUUECKUX HEPABEHCTB




73 Koumponvnas paboma: "Uppayuonanvhsie, 1
noKazamenvHble U 102apu@muieckue HepaseHcmaa"

KoMmiulexkcHblie yucia (9 4)

74 KomruiekcHbie uncina. Anredpandeckas u 1
TpUTOHOMETpHUYECKast POPMBI 3aMUCH KOMITJIEKCHOTO
qucia

75 KomruiekcHbie uncia. Anredpandeckas u 1
TpPUTOHOMETpHUYECKast POPMBI 3aMUCH KOMILJIEKCHOTO
qucia

76 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

7 N300paskeHre KOMIUICKCHBIX YHCET Ha KOOPAMHATHOM 1
TUIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YMCE Ha KOOPIMHATHON 1
TIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-0il CTENEHN U3 KOMIUIEKCHOTO 1
qrcia

80 ®opmyna Myaspa. KopHu N-oif cTeneHu U3 KOMILIEKCHOTO 1
qrcna

81 IIpuMeHeHre KOMIUIEKCHBIX YHMCENT ISl peLIeHUs 1
(GU3NIECKUX U TEOMETPHUYECKHX 33714

82 Koumponvnas paboma: "Komnnexcuoie uucaa" 1

Harypaasbhbie yncaa (9 u)

83 HarypanbHble u mebie 9rcia 1

84 [TpuMmeHeHre TPU3HAKOB IETUMOCTH IIeNIbIX YHCEeT 1

85 [TpuMeHeHne PU3HAKOB JIETUMOCTH IIEITBIX YHCET 1

86 [IpumeneHne MpU3HAKOB JAETUMOCTH Tenbix yncen: HOJ u 1
HOK

87 [TpumeHeHne mpU3HAKOB AeTUMOCTH 1enbix yncen: HOJ u 1
HOK

88 [TpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YHCEIT: 1
OCTaTKH 110 MOIYIIIO

89 [IpuMeHeHne MPU3HAKOB ACTUMOCTH IETBIX YHCEIT: 1

OCTaTKH IO MOAYJIIO




90 [IpumeHeHne MpU3HAKOB AETUMOCTH LENBIX YUCEIL: 1

AJIropuT™M EBKJII/II[a AJId pCIICHHUA 3a4a4 B HCJIbIX YHUCIaX

91 Koumponvnas paboma: "Teopus yenvix uucen" 1

CucremMbl palluOHATbHBIX, HPPALMOHAJIbHBIX OKA3aTEJIbHbBIX U JIOTapU(PMHUYECKUX

ypaBHeHuii (12 1)

92 Cucrtema ¥ COBOKYITHOCTh YpaBHEHHUH. PaBHOCHIIBbHBIC 1

CHCTEMBI U CUCTEMBI-CIICACTBUS

93 Cucrtema u COBOKYITHOCTh YpaBHEHU. PaBHOCHIIbHBIE 1

CHUCTEMBI U CUCTCMBI-CJICACTBUA

94 OCHOBHBIE MCTOJbI PCHICHUA CUCTEM U COBOKyrIHOCTGfI 1

paulnOHaJIbHBIX ypaBHeHI/Iﬁ

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEMN 1

VPPALMOHAJIBHBIX YPABHEHUN

96 OCHOBHBIE MCTOJbI PCIHICHUA CUCTEM H COBOKyr[HOCTCﬁ 1

IIOKa3aTeJIbHBIX YPaBHEHUU

97 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN 1

IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN 1

Jorapu(pMHUUECKUX ypaBHEHHM

99 OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN 1

JorapupMHUUECKUX ypaBHEHUH

100 [IpumMeHeHne cucTeM K pelIeHHu0 MaTeMaTHIYeCKUX 3a1ad 1
W 3aJ1a4 U3 pa3IMuHbIX o0acTell HAayKU U peabHOM

JKU3HHU, UHTCPIIPETALNS ITOJTYYCHHBIX PC3YJIbTATOB

101 [IpuMeHeHre cucTeM K pelIeHUI0 MaTeMaTHIEeCKUX 3aau 1
W 3aJ1a4 U3 pa3IMyYHbIX o0acTell HAyKHU U peabHOM

KU3HHU, UHTCPIIPETAlNA ITOJTYYCHHBIX PE3YJIbLTATOB

102 ITpMeHeHrEe HEPABEHCTB K PEIICHNI0 MaTEMaTHUYECKUX 1
3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00IacTei HayKu U pealbHOU

JKU3HHU, UHTCPIIPETAlNA IMTOJTYYCHHBIX PE3YJIbLTATOB

103 Koumponvnas paboma: "Cucmemst payuoranibHulx, 1
UPPAYUOHATLHBIX NOKA3AMENbHBIX U T02APUDPMUYECKUX

ypasHeHuu"

3agauu ¢ napamerpamu (16 4)




104 PauuonansHbIE ypaBHEHUS C IapaMeTpaMu 1
105 PannonanbHble HEpaBEHCTBaA C TapaMeTpaMu 1
106 PanroHanpHbIE CHCTEMBI C TTapaMeTpaMu 1
107 HppauyroHanbHble ypaBHEHHUsI, HEPABEHCTBA C 1
napameTpamu
108 HppanrioHanbHbIE CUCTEMBI C TTapaMeTpamMu 1
109 [TokazaTenbpHbIC ypaBHEHUs, HEPABEHCTBA C TapaMeTPaMH 1
110 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu 1
111 Jlorapudmudeckue ypaBHEHHs, HEPABEHCTBA C 1
napaMeTpamu
112 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1
113 TpuronomeTpruyeckue ypaBHEHHS C MapamMeTpaMu 1
114 TpuronomeTprdeckue HEPABEHCTBA C TTapaMeTPaMH 1
115 TpuroHomeTpru4ecKue CUCTEMBI € ITapaMeTpamMu 1
116 [TocTpoenue u ucciae0BaHNEe MATEMAaTHUYECKUX MOJIEIeH 1
pealbHBIX CUTYaIUi C OMOIIBI0 YPAaBHEHUH C
napaMeTpamu
117 [TocTpoenue u uccienoBaHue MaTEMaTUYECKUX MOJENEH 1
peabHBIX CUTYAIMH C IOMOIIBIO CUCTEM YpaBHEHMH C
napaMeTpamu
118 [TocTpoenue u ucciae0BaHNEe MATEMATHUYECKUX MOJIEIeH 1
peabHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUN C
napaMeTpamu
119 Konumponvnasa paboma: "3aoauu c napamempamu” 1
IloBTOpEeHue, 06001IeHNE, cUcTeMaTU3aUus 3HaHUil (13 u)
120 [ToBTOpenue, o6o0IIEHNE, CUCTEMATH3alMs 3HAHUI: 1
"VpaBHeHus"
121 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3alIsI 3HAHUM: 1
"VpaBHeHns"
122 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3alMs 3HAHUI: 1
"VpaBHenus. CucreMsl ypaBHEHUN"
123 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUS 3HAHUH: 1

"HepaBenctaa"




124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH: 1

"HepaBencrBa"

125 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUI 1

"[IponsBoaHas u e€ npumMeHenue"

126 [ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUs 3HAHU: 1

"ITponsBoaHas u €€ npuMeHeHue"

127 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIUsI 3HAHUI 1

"ITponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUS 3HAHU: 1

"UnTerpan u ero npuMeHeHue"

129 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIsI 3HAHUN: 1
"Oyakuun"

130 [ToBTOpeHmEe, 00001MIeHUE, CHCTEMATH3AIUS 3HAHUH: 1
"OyHkuun"

131 Hmoeosas konmponvuas paboma 1

132 [ToBTOpeHME, 0000IIEeHNE, CHCTEMATH3AIUs 3HAHUT 1

Pe3zepBHBbIe yachl (4 4)

133 Pesepn

134 Peseps

135 Peseps

I I

136 Pesepn

YYEBHO-METO/JUYECKOE OBECITIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1) Maremaruka: anreOpa ¥ Hadyaisa MaTeMaTHYeCKOro aHallk3a, reoMeTpus. Airedpa u Havana
mMaTteMaTHueckoro ananusa. 10 — 11 kmaccel: 0a30BbI U yriyOJeHHBIH YPOBHU: YU4eOHUK/
[I.A. Amumos, IO.M. Komsarun, M.B. TkaueBa [u ap.]. — 11-e u3xd., crep. — Mocksa:
npoceemienne, 2023. — 463, [1] c.: wi.

2) Marematnka: anreOpa M Hayajla MaTeMaTHYeCKOTo aHaimu3a, reoMmeTpus. ['eomerpus: 10 —
11-it xnaccel: 6a30BbIi M yriayOneHHbIH ypoBHU: yueOHuK/ JI.C. AtanacsH, B.®. ByTy30B,
C.b. Kagomnes [u ap.]. — 11-e uzn., crep. — Mocksa: [Ipocsemenue, 2023. — 287, [1] c.: .
— (MI'Y — mkore).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1)

2)

3)

4)

DneKTpoHHBIN o0paszoBarenbHbIi pecype «f cmam EI'D. Cpengnee obimiee oOpa3oBaHue.
Y4eOHBbIi MOIyJIb IO PELICHUIO TPYIHBIX 3aJJaHui 110 yueOHOMY npeaMeTy «Marematuka
(yrmybnennsiii  ypoBeHb)». 10-11 kmaccely, AO HWszmatenbctBo «lIpocBemenue

https://lecta.ru/egepromo/

DNeKTpOHHBIM  oOpa3oBaTenbHBI  pecypc  «Jlomamume — 3amanus.  CpenHee
obmiee oOpazoBaHue. Aunrebpay. 10-11 KJ1acc, AO NznarensctBO
«[Ipocsemenue» https://hw.lecta.ru/?utm_source=uchitel.club&amp;utm_company=hom

ework&amp;utm_medium=main-banner

Tpenaxep «O6nako 3HaHMi». Maremaruka 10 kimacc, OO0 «DusukoH JIadb»

https://physicon.ru/platforma-oblako-znanij

Tpenaxep «O6nako 3HaHuit». Marematuka 11 xkmace, OOO «®Puzuxkon Jlab»

https://physicon.ru/platforma-oblako-znanij


https://lecta.ru/egepromo/
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