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HOACHUTEJIBHASA 3AIINCKA

Y4eOnplii Kypc «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIN3a» SBISETCS
OHUM M3 HauOoyiee 3HAYMMBIX B IMPOTPaMME CPEIHEro oOIIero oOpazoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0azy Juis
U3Y4YEHUS] BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYrol CTOpPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE O0yYaroUIMXcs Ha YPOBHE, HEOOXOAUMOM
JUI1 OCBOCHUSI MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JIPYTHX
TUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecs OBJIa/IeBaloT
YHHUBEpPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKH, KoTopas (opMyIHpyeT CBOHU
JOCTHKEHMS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTeMaTHUYeCKOro aHalld3a 3aKJa/IbIBaeT
OCHOBY [JI1 YCIHEUIHOTO OBJAJCHUSA 3aKOHaMHM (PU3HKH, XUMHUU, OHOJIOTHH,
NOHUMaHUsI OCHOBHBIX TEHJICHIUI Pa3BUTUSI SKOHOMUKH U OOLIECTBEHHON YKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHUMPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIONb30BaTh MX I JalbHEWIIero oOpa3oBaHHS U B
MMOBCEHEBHOM XM3HU. B TO ke BpeMmsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MaTeMaTHYEeCKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKA3bIBATh
YTBEPXKJICHHS C TIOMOIIBIO MHIYKLUHUW U PacCyXAarh NEAYKTUBHO, HCIIOIb30BATh
000011IeHHEe W KOHKPETU3allMio, a0CTparupoBaHWE M aHAJIOruw, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHann3a» 0O0ydYaroUIuecs TMOJTY4YaloT HOBBIM OMBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOATEJIBHOTO NOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pEalbHbIX CHUTyaluM,
MHTEPOpPETAlMM  TOJYYEHHBIX  pEUIeHUuH, 3HAKOMATCA C  [pUMepaMu
MaTeMaTUYECKHX 3aKOHOMEPHOCTE B MpUpOJE, HAyKe U HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

VY4eOHblii Kypc oOjanaeT 3HAYUTENbHBIM BOCHUTATENBHBIM MOTEHIUAJIOM,
KOTOPBI peanu3yercs Kak 4dYepe3 Y4YeOHBI Marepuan, CIoCOOCTBYIOMINN
(GbOopMHPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK M 4Yepe3 crenuduky ydeOHOM
NEeATEeIbHOCTH, TpeOyromed MpOAOKUTEILHON  KOHIICHTpAIlMM  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 TOJYyYEHHbIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIM3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpyktype yueOHOro kypca «Anredpa ¥ Hayalla MaTeMaTUYECKOIo
aHaJM3a» BBIAEJIECHBI CIEAYIOIIUE COAEPKATEINbHO-METOANYECKNE JIMHUU: «Yucna
Y BBIUUCICHUSD», « DYHKIINH U Tpadukm», «YpaBHEHHs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHaim3a», «MHokecTBa U JIOTHKa». Bce OCHOBHBIC
COJIEPKaTEIbHO-METOANYECKHE JUHUM H3YYaroTCsl Ha NPOTSHKCHUHM JABYX JIET
oOydeHHs1 Ha YpOBHE CpEIHEro o0Imero oOpa30BaHWs, €CTECTBEHHO JIOTIONMHSIS
ApyT Opyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjaenamu. JlaHHBINA
y4eOHBIH KypC SIBJISIETCSI HMHTETPATUBHBIM, IIOCKOJIBbKY OOBEequHSIET B cebe
COJIep’)KaHUEe HECKOJIIbKMX MaTeMaTHUYeCKHX JUCIMIUINH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MaTeMaTHYECKUI aHajan3, TEOpHUsT MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MAaTEMaTHYECKUM aIlllapaToM, Y HUX MOCIeI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKyl0 MOJENb peajJbHOU
CUTYyalluH, PUMEHSATh 3HAHUS, TIOJyYEHHBIC TIPU U3YUYEHUH Y4eOHOTO Kypca, s
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHON MAaTEMaTUYECKOM 3aJaul, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yuclia U BBIYUCICHUS» 3aBeplIacT
(opMupOBaHNE HABBIKOB MCMOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHusi 0co0O€ BHHUMAaHHME yJensercsi  (POPMUPOBAHUIO  HABBIKOB
paIOHaIbHBIX BBIUYMCICHUM, BKIIOYAIONIMX B C€0S MCHOJIB30BaHUE PA3TUYHBIX
GopM 3amucu uyMciaa, YMEHHUE JelaTh NPUKUJKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXXEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBbIE OOYYalOUIMMCS MHOJKECTBa HATYypalbHBIX, IENbIX,
paliOHaJbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4HMcCell. B KakaoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OMNepaluu: [JeJIeHHE Halelo,
ONEpUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJBbIX 4YHUCEN, 0coOble CBOMCTBA
paIoHaTIBHBIX M UPPAIMOHATIBHBIX YHCeN, apu(METHUECKUE OTEpaIliy, a TaKkxkKe
W3BIICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogaps mocnenoBaTeNbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH MX MPUMEHEHUS sl PEICHUsl pa3IudHbIX 3ajad
dbopMupyeTcsi TpeacTaBlIeHne O €IUHCTBE MAaTeMaTHKH KaKk HayKH W e€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIIHSI.

Jluaust «YpaBHEHHMS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKEHUH BCETO
oOydeHusi Ha YPOBHE CpeIHero oOmero o0pa3oBaHMSA, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeaycCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare OOydaroluecss OBJIAJACBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
palioHaJIbHBIX, HUPPAIMOHATIBHBIX, TOKA3aTENbHBIX, JIOTApUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepkaux napamerpsl. [lomydeHHble yMEHUS HIMPOKO HCIOIB3YIOTCS MpU



UCCIe0BaHNH (DYHKUMH C MOMOIIbIO MPOU3BOAHOM, MPH PELIEHUU MPHUKIAJIHBIX
3a/a4 U 3a]a4 Ha HaXOXKJEHUE HAaUOOJBIINX U HAUMEHBIINX 3HAYECHUN (PYHKIIUH.
JlanHasi cozep:kaTelibHas IMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUMN
BBIMIOJIHATh ~ pacuy€Thl 1Mo  QopMyiaMm, MNpeoOpa3oBaHUs  pallUOHATBHBIX,
VPPALMOHAIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKECHUU,
COJIepKalIiX CTereHu M Jorapudmel. braromaps u3ydeHHIO aareGpanyeckoro
MaTepuajia  MPOMCXOAWT  JAJbHEWIIEE  Pa3BUTHE  ANTOPUTMHUYECKOIO U
a0CTPaKTHOTO MBIIUICHUS OOyYarommxcs, GOpPMHUPYIOTCS HABBIKU JEIYKTUBHBIX
paccykJieHuid,  paboTbl C  CHMBOJBHBIMH  (opMaMu,  MpPeICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. Aujredpa
npemyiaraeT 3(PQEKTHUBHbIE HMHCTPYMEHTBI [UJIsl PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a]a4, HAIJSIIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKAa HAYKHU.

ConepxxarenpHo-MeToMueckass JUHUA «DyHKIMM U TpaduKu» TECHO
HEeperieTaeTCsd ¢ APYIMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIBHOCTh N3YyUYEHHS MaTeprana. M3ydyeHne cTeneHHou,
MOKa3aTeIbHOM, JOTapU(PMUUYECKON U TPUTOHOMETPUUYECKUX (PYHKIUH, UX CBOMCTB
U rpavKoB, UCIOJIb30BAaHUE (PYHKUMN JIs1 pelIeHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK W C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercs: (OpMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMK BEJIIMYMHAMU, MCCIEIO0BATh MOJy4YeHHbIE (YHKLUHUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi coJiepKaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
U HABBIKOB, IIO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B
paznuyHOi (opme: aHaTUTHYECKOH, rpaduueckoir u crmoBecHO. Ero m3ydenue
CIIOCOOCTBYET PAa3BUTUIO  AJTOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHas JnHAA «Hadana MareMaTMyecKoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTh KPYT KaK MaTEMaTUYECKUX, TaK M MPUKIAJHBIX 3a7a4,
JOCTYMHBIX OOYYaIOIIUMCA, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOMTH
rpa@uKy  CIOXHBIX (YHKIMMA, ONpeAeNniaTh WX HauOOJbIIME W HaWMEHbILNE
3HAYEHHUS, BBIYUCIATH IUIOMAAX (QUIyp U OOBEMBI TeNl, HAXOAUTh CKOPOCTU W
YCKOpeHHs TporeccoB. JlaHHas colepxkaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE peaJbHbIX CHUTyalHu,
MIO3BOJISIET HAXOJWTh HAWIy4YIIEe pENIEHUWE B MNPUKIAIHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU MaTE€MAaTHYECKOTO
aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOrO, (HOPMAIBLHO-TOTUUECKOTO H
KpEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHI pacro3HABaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOywaronyecs y3HaIT O



BBIIAIOIIMXCSL pe3yJibTaTaX, MOJIYYCHHBIX B XOJA€ PAa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpaXx.

CopeprkarenbHO-MeTOMYeCKass TUHUSA «MHOXKeCTBa M JIOTHKa» BKJIIOYAET B
ceOst BJEMEHThl TEOpPUM MHOXKECTB M MaTeMaTU4YecKOM Joruku. TeopeTuxo-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KyPC IMIKOJIbHON MaTEMaTUKH
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONIMI BCE pa3Jieibl
MaTeMaTHUKU H €€ TNPUJIOKEHUH, OHH CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCHMIUTMHBL ¥ MX TPWIOKEHUs B eAauHoe 1enoe. [losromy BaxHO Aath
BO3MOXHOCTh OO0y4aroleMmycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEMaTUKH W MCIOJIb30BATh €0 /I BBIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXHBIM TPU3HAKOM MaTEMaTHKH KakK HayKd CJeAyeT IMpU3HATh
CBOMCTBEHHYIO €U CTpOroctb OOOCHOBAaHMM M CJIEIOBAHHE OMNpPEACIEHHBIM
mpaBWJIaM  TOCTPOEHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO €  JJEMEHTaMH
MaTeMaTUYeCKON JIOTMKM CIOCOOCTBYET Ppa3BUTHIO JIOTMYECKOTO MBILUICHUS
00y4aromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXICHUS Ha OCHOBE JIOTUYECKUX
npaBmil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yueObHOoM Kypce «Ainrebpa W Hayajla MaTEMaTUYECKOIO aHalu3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMAaTHUYECKOTO MOCIMPOBAHUS, KOTOPBIC MPU3BAHBI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIEIEH pealbHBIX
CUTyallul, HCCIENOBaHUS STUX MOJEJed C IOMOIIBI0 amnmapara ajireopsl u
MaTeMaTHUYeCKOTO aHalln3a, WHTEPIpPEeTalud MOJyYEeHHBIX pe3yibTaToB. Takue
3aJlaHus BIUICTCHBI B KQXIbIH U3 Pa3AesioB MPOTPaMMbl, TOCKOJIBKY BECh MaTepuall
y4e0HOT0 Kypca IIUPOKO HCIOJB3YeTCs IS pelIeHUs MPUKIATHBIX 3amad. [lpu
pEIIeHWH  peajbHBIX  MPAaKTHUYECKUX  3adady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abOCTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pPEIICHHUS MPHUKIAIHBIX —3ajad
OpraHM3yeTCs B POIECCEe H3yUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hadana
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusywyenue yueOHOro kypca «AinreOpa U Hayajlla MaTeMaTH4YECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 knacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Yuciia 1 BIYUCICHUS
PanmonaneHele uncna. OOBIKHOBEHHBIE M AECSITUYHBIE APOOU, MPOLIEHTHI,
OeckoHeuHbIe mepuoandeckue apoou. [lpumenenue npobeil U MPOLEHTOB IS
peLIeHUs NPUKIAIHBIX 3a7a49 U3 Pa3JINYHbIX OTPACIIE 3HaHUN U PEAIbHON KU3HU.

JleicTBUTENBbHBIE 4YMClA. PalyoHanbHBIE W UPPALMOHAIBHBIE  YHCIIA.
Apudpmernueckue  onepauud ¢ JICUCTBUTENBHBIMU  4HCIaMU.  Moayinb
JIEHCTBUTENBLHOTO Yncia U ero cBoicTBa. [IpuOnmkEHHbIE BBIUMCIICHUS, [TpaBUIa
OKpPYTJIEHMS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ ueneiM nokaszareneM. burom Herotona. HMcnosb3zoBanue
MOAXOASIIEH (POPMBI 3aIUCH ACHCTBUTENBHBIX YUCEN JJI PELICHUS TPAKTUYECKHUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYpaJIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C panuMOHAIBHBIM TIOKa3aTrelleM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapugm uucna. CoiictBa jorapudma. JlecsTMuHBIE U HaTypalbHbIE
JorapuQMmBbl.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. APKCUHYC,
ApPKKOCHHYC M apKTaHT'€HC YUCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa © TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCHIIBHBIE ypaBHEHUS W YpaBHEHHs-clencTBUA. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LIEJIBIX U APOOHO-pAllMOHANBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroujieHbl OT OJHON mepeMeHHOW. JleleHne MHoOrodjieHa Ha
MHOIOWIEH ¢ ocTtaTkoM. Teopema be3dy. MHoOroumeHsl ¢  LeEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COACPHKAIIUX CTENIEHU U KOPHHU.

HppauroHanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPpALMOHATBHBIX YPABHEHH.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJABI PELICHUS IMOKA3aTEIbHBIX

YPaBHECHHUH.
ITpeoOpa3oBaHue BeIpaXXeHUH, COAEpKAILUX JIOrApUPMBI.
Jlorapupmuueckue YPaBHECHHUSL. OcCHOBHBIE METOJbI peuieHus

Jorapu(PMHUUECKUX YpaBHEHUI.
OcHoOBHBIE TPUTOHOMETPUUECKHUE dbopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPpUYECKUX YPAaBHEHU M.



Pemienne cucreM JIMHEMHBIX ypaBHEHHMH. Marpuia CuUCTEMbl JIMHEHHBIX
ypaBHeHUH. OrnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOKCTBA, BBIUMCIICHHE €T0 3HAYEHUS, IPUMEHEHUE OMNPEACIUTENS M1 PELICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. PellleHne NpUKIAIHBIX 33aad C MOMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMHU. lccnenoBaHWe TNOCTPOEHHOM MOJEIU C
MTOMOILBIO MATPHIL U ONIPEIETUTENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEANbHOM CHUTyald C IOMOIIBIO
YpPaBHEHHII U HEpaBEeHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad U3 Pa3Ju4HbIX o0JlacTell HayKM U peajbHOM
KU3HH.

DOyHKUMH U TPAPUKH

OyHkus, crnocoObl 3amaHus (QyHKIUM. B3aumMHO o0OpaTHble (YHKIMH.
Komnozumms ¢ynkuuit. 'padux  yHkumu. OnemeHTapHble OpeoOpa3oBaHUs
rpa@uKoB (QyHKIHMA.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[TpoMexyTKH 3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [leproanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TPOMEXKYTKE.

Jluneiinasi, KBajgpaTU4yHasi U JAPOOHO-IIMHEHHAs (PYHKIMH. DJIEMEHTapHOE
HCCJIEJIOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHas (pyHKIMS C HaTypaJIbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa MW rpaduK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u Jorapudmuueckass (GyHKIHH, UX CBOMCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB QyHKIUHN I pelICHUs YPaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpOLECCAX U SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEIA.

Havana MmaTeMaTH4eCcKOro aHajau3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEJOBaTEIbHOCTEH. MeTox
MaTeMaTUYECKON WHIYKIUU. MoOHOTOHHBIE u OTrpaHUYEHHbIE
nocljieoBaTeNbHOCTU. VCTOpUsS BO3HUKHOBEHHS MAaTEMAaTHUYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckast 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIEH MeOMETPpUUYECKON
IIPOTPECCUU. JIMHENHBIN U YKCIIOHEHIIMAIBHBINA pocT. Hucio e. @opMya CI10kKHbBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCHMU I PELICHUS PEeajbHbIX 3a/ad
MIPUKJIAAHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpadukoB ¢yuknuii. CBoiicTBa (pyHKUIMH HENPEpHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsI PEIICHMs HEpaBeHCTB. [IpuMeHeHue CBOWMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHns 3a1ad.

[lepBas u BTOpast npousBoaHble PyHKIMU. OnpeaeneHrne, TeOMETPUICCKUN U
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHNE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBomnbie  smemeHTapHbIX  ¢GyHkimidi.  [IpomsBoaHas  cymwbl,
IPOU3BEJICHUS, YACTHOTO U KOMIIO3UIIUH (DYHKIIUIA.

MHoxecTBa H JIOTHKA

MHoxecTBO, omnepanuu HaJ MHOXECTBAaMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpuMeHeHHEe TEOPETHMKO-MHOKECTBEHHOIO —amnmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPH PELICHWH 3a4a4d U3 JPYTHUX
y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
J0KAa3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHHSI.

11 KIIACC

Yuciaa 1 BBIYUCTICHUSA

Harypanbabie u uenbie yucina. [I[pumeHeHne NMpU3HAKOB JEIIUMOCTH LIEJIBIX
yucen, HauOonpmuid obmui nenutens (ganee — HOJ]) u Hammenswinee oOriee
kpatHoe (nanee — HOK), octaTtkoB no moaymto, anroputma EBkinna muist pemieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass U TpPUTOHOMETpUYECKas (OpPMBbI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(METHYECKHE OIlepaluyd ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn M3 KOMIUIEKCHOTO uucia. lIpumenenue
KOMITJIEKCHBIX YMCEN IJIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

CucremMa ¥ COBOKYIIHOCTh YpPaBHEHMII M HEpPAaBEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUSI. PABHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEHl  TPUTOHOMETPUYECKHMX  YpaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. Perenne TpuroHoMeTpuIeCKuX HEPaBEHCTB.

OCHOBHBIE METOJI  PEIIEHUS TOKAa3aTeNbHBIX U  JIOrapu(MHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PEIICHUSI UPPALIMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CUCTEM M COBOKYIHOCTEW pPAIMOHAIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKUX 337a4 M 3aJad M3 pa3IMYHbIX 00JacTel HAayKh M pealbHOU
KU3HU, UHTEPIIPETALUS ITOJTyYEHHBIX PE3YIbTATOB.

DOyHKIUM U rPapuKu

I'paduk xommoszunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre QyHKINHN, UX CBOMCTBA U TpadUKH.

['padmyeckue MeTOABl pelleHUsT ypaBHEHHUH W HepaBeHCTB. ['paduueckue
METObI PELICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEH, KOTOpblE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 APYTUX Y4eOHBIX
MIPEAMETOB U PEATbHOU KU3HH.

Havasa MaTeMaTH4eCKOIro aHAIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
sKCcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o M HAUMMEHbBLIEro  3HA4Y€HUM
HENpepbIBHON (QYHKIIMHU Ha OTPE3KeE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIero penieHus B
NPUKIAAHBIX 3ajayax, JUIsl OINpENENCHHs CKOPOCTM W YCKOPEHHs mpolecca,
3aJ1aHHOTO (DOPMYJIIOH WM TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX PpyHkunid. [IpaBuiia HaxoXIeHUs! IepBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
omnpenenéHHoro uaTerpana no popmyne Hetorona-Jleitbuuiia.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOLIAAEH IUIOCKUX (QUIyp H
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepst pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJEIIMPOBAHUE pEalbHBIX IMPOLECCOB C TNOMOLBI AuddepeHIrnanTbHbIX
YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIM YPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaskaaHCcKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLeayp TPaXKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSAMUA U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPakIaHCKOMW MACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCTIOJB30BAaHUE OSTHUX JOCTHXKEHUW B APYrUX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapomaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAyKd U JEATEIbHOCTbIO YYEHOT0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

4) 3¢TETHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7ay, PEUICHUI, pacCy ACHUI, BOCIPUUMUYHUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMUYHbIX BUJOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOro M 6€30macHoro oopas3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE THTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (GU3nuvecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITHUSX CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpeC K
paznuyHbiM  cPepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnn W pPeaM30BBIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCT MU CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oOBaHUIO U
caM000Opa30BaHUIO Ha TMPOTSDKCHWH BCEH JKW3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHUIO B PEIICHUHU MIPAKTUYECKUX 3a]1a4 MaTeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHNS

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJNbTYPhl, TIOHUMAHWE BIWSHUS
COLMAJIbHO-D)KOHOMUYECKHUX IPOIIECCOB HA COCTOSTHUE NMPUPOJHOM M COLMAIBHOMN
Cpelbl, OCO3HAHKE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OpUEHTAIUs
Ha TPUMCHEHHE MAaTeMaTHYCeCKUX 3HAHWK I pelieHus 3amad B 00J1acTu
OKpY>Kalollled Cpenbl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPY>KAIOILIEH CPE/IbI;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKd U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeJOBEYECKON AESTENbHOCTH, 3TANoB €€
pa3BUTHSL M 3HAYMMOCTH ISl PAa3BUTHSL LMBUIM3ALMU, OBJIAJACHUE SI3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOWd KaK CpPEICTBOM IIO3HAHHS MHpA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M UCCIEI0BATEIbCKYIO AESATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUAMH, (POPMYIHUPOBATH
OTIpe/IeJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(UKAIIUU,
OCHOBaHMS JJIs1 0000IICHUS M CPABHEHHM S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMylIupoBaTh HW  TPEOOPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO, PUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBEIOMpATh CMOCO0 pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BBHIOMpATh HauOoJee TMOAXOAAIHA ¢ y4ETOM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).



basoBble uccienoBarebCKue 1eUCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHe,  MpolieMmy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YEeCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBEIEHHOTO  HAOJIOJIEHUs, HUCCIEIOBAaHUS, OILIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 000O0IIEHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TAKXKE BBIIBUTAThH
MIPEOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nundgopmanueii:

BBIIBIIATH AehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIT OTBETA HA
BOIIPOC U ISl pELICHUS 3a/1a4u;

BBEIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUAOB H
dbopm npeacTaBIeHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaJIbHbIE y4eOHbIe 1eiiCTBUA

Oo0menue:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSMHU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W INHACBMEHHBIX TEKCTaX, aBaTh IOSACHEHUs IO XOAYy PELICHUS 3a7auH,
KOMMEHTUPOBATH MMOJTYYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAa€MOU TEMBI,
npoOiiemMbl, pelaeMoil 3ajaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA TOUCK
pELIEHNs], COIOCTABIIATh CBOU CYXICHUSA C CYXKICHHUAMHU IPYTMX YYaCTHUKOB
auanora, oOHapy»XKUBaTh PA3IMYUE M CXOACTBO MO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YJIBTATHl PELICHUS 3a1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryisiTuBHBIE YHHBepcaJlbHbIe y4eOHbIe 1eiCTBUS



Camoopranu3anus:

COCTaBIISITh IUJIAH, aJITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 pelieHHs ¢
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

BJaJeTh HaBBIKAMH  TIO3HABATEJBHON  pedrekcun Kak  OCO3HAaHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3yIhTATOB, BIA/ICTh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpoliecca W pe3yjbTaTa peIIeHUs
MaTeMaTHYECKOH 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUHU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTATa TN M YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTIKCHUS VI HEIOCTYKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHMUMATh M KCIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBHUIYAJTLHON
paboThl TpHU pEHIeHWH YYEOHBIX 3a7a4, MPUHUMATh IIedh COBMECTHOU
JeSATEIBbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIBI pabOT, JIOTOBApWBATHCSI, OOCYX AaTh TMPOIECC U Pe3yJbTaT paloTHl,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (00CYykIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOIK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH UWIEHAMU KOMAaH/bI, OIICHUBATh
KaueCcTBO CBOETO BKJaJa B OOIMIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
YYaCTHHUKAMHU B3aUMOICHCTBUS.

HPEJIMETHBIE PE3YJIbTATDBI

K koniy obOyuenuss B 10 kJjacce oOydarolmUWCs TMOJYYHUT CICAYIOLINE
MpPEAMETHBIC PE3YNbTAThl MO OTIACIHHBIM T€MaM pabouell MporpamMMbl YYEOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTUYeCKOT0 aHaTTN3ay:

Yucji1a ¥ BIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHSTHSIMH: DPAIMOHATLHOE YHCIIO, OECKOHEYHAs
Mepuouyeckasl JpoOb, TPOIEHTHI, HWPPAIHMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JPOOM W TPOLEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEU 3HAHUM U PEATbHOU )KU3HU,

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIUYNCIICHUN;



CBOOOJIHO OMNEpUPOBATHh TOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTeleM,
HCIIOJIb30BaTh MOAXOIAUIYI0 (POPMY 3alUCH AEUCTBUTENBHBIX YUCEN JJI PEIICHUS
[IPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HaTypalbHON
CTCIICHU;

CBOOOJHO OIEPUPOBATH IMOHATUEM: CTENEHb C PAlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO ONEPHUPOBATh MOHATHAMU: JIOrapudm yucia, ACCATUYHBIE H
HaTypaJbHbIE JToTapu(MBbI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHI€HC
YHUCJIOBOTO apr'yMEHTa,;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHEeHUS U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSAMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3IUYHble METOAbl PEHICHUS PALMOHAJIBHBIX W JIpOOHO-
PAalMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUISA PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOH INEepeMEHHOH,
MHOTOUWJIEH C MLedbMH KO3(p(PUUIUEHTAMH, KOPHU MHOTOYIEHA, HPUMEHATh
JEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUIS pELLeHUs 3a1ay;

CBOOOIHO ONEpUpOBaTh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCII0JI30BaTh CBOMCTBA ONpeAenuTenss 2 X 2 Juid BBIYUCIICHHS €ro 3Ha4yeHus,
MIPUMEHATh ONPEACIUTENN Ul PELICHHUS] CUCTEMBl JIMHEWHBIX YPAaBHEHUU,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C TIOMOIIBK) CUCTEMBI JIMHEWHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATpUI] U OIPEIEIUTEIEH,
MHTEPIIPETUPOBATH ITOJyYEHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH MPE0Opa30BaHMs YUCIOBBIX BBIPAXKEHUH, COIEPKAIIUX CTEIEHU C
palMOHAIIBHBIM [T0KA3aTeIIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUTS npeoOpa3oBaHus
Jorapu(MUUECKUX BbIPAXKECHUI;

CBOOOJIHO ONEPUPOBATh MOHATUSIMHU: HppAlMOHAIIbHBIE, IMOKa3aTeJIbHbIE U
JorapupMHUUECKUe YpaBHEHUS, HAXOUTh UX PEIICHUS C TOMOIIbI0 PABHOCUIIBHBIX
IIEPEXO0I0B WIIK OCYLIECTBIISASI POBEPKY KOPHEMN;



MPUMEHSATH OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYJIBI TSl TpeoOpa3oBaHMUS
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
MPUMEHATh  HEOoOXoawmble  (HOPMYIBI  1JIT  PEIICHWS] OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIMPOBATh peajbHblE CUTyalldd Ha S3bIKE aureOpbl, COCTaBIATh
BBIDOKEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJadyH, HCCIEA0BATh
MOCTPOCHHBIE MOJIEININ C MCIIOIb30BAHUEM allfapara aiareopsl.

DOyHKUMU U TPAPUKH:

CBOOOJIHO OINEpPUPOBATh MOHITUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpartHble (QYHKIUU, KoMmmo3uiusi GyHKUUA, Trpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TPeoOpa3zoBanus rpa@uKoB QyHKIIHIM;

CBOOO/IHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HAYCHUH (PYHKIMH, HYIM QYHKITAH, TIPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoaudeckue QyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBbI U
MUHAMYMBI (DYHKITMH, HauOoJbIliee W HaWMEHbIee 3Ha4YeHWEe (YHKIHH Ha
MIPOMEXKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH: CTENICHHAs (DYHKIHS C HATYpaIbHBIM H
IebIM ToKa3zaTeneM, rpa@uk CTeneHHOW (YHKIHUU C HATypajdbHBIM U IIEJIBIM
nokasarenieM, rpaduk KOpHsS N-Od CTENeHW Kak (YHKIMH OOpaTHOM CTENEHU C
HATYpaJbHBIM ITOKa3aTeleM;

OTepUpOBaTh TOHATHUSAMU: JIMHEWHAs, KBagpaTHYHas W JAPOOHO-TUHEHHas
(GyHKIIMHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEI0OBAHKUE U ITOCTPOEHUE UX TpadHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHAs U JorapupMuyeckas
GbyHKIMUA, WX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TPAPUKU JIS PEIICHHUS
YPaBHEHU;

CBOOOJHO ONEPHPOBATH TOHIATHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTmpe/ielieHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Trpaduku (QYHKOHA JUIsE  UCCIEAOBAHMS TPOIIECCOB U
3aBUCUMOCTEH TPH PEIICHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB M PEaIbHOMN
’KU3HH, BBIpaXXaTh POPMYyTaMH 3aBUCHMOCTH MEXIY BEIIMYNHAMU;

Hauyana maTeMaTH4ecKoro aHajiusa:

cBOOOJIHO OMNEpUPOBATH TMOHATUAMHU: apupMmeTHyecKas M TeoMeTpUUYecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETPUIECKas MPOTPECCUs, JIUHEHHBINA U
AKCIIOHEHIIMATBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHNE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOIHO OTIEPUPOBATH MOHITHSIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHHs
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIEI0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHHS MAaTEMAaTHYECKOrO0 aHajiu3a KaKk aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOZIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DPYHKIUU, TOYKHU
paspbiBa rpaduka QyHKIIUHU, aCUMOTOTHI rpaduka (yHKIUH;

cBOOOMIHO OIEpHpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KeE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH ISl pEeLICHU 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIMHU, KacaTenbHas K rpaduky GyHKINY;

BBIYKCIIATH [TPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMU
IBYX (DYHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCITIOJIb30BaTh T'€OMETPUYECKUI M (DU3UYECKUH CMBICI MNPOU3BOJHON IS
peleHns 3aad.

MHoskecTBa H JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBAMU;

UCITIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI PEaJIbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUN 3a]a4 U3 IPYTUX yUYEOHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: OINpEIEICHUE, TeOopeMa, YpaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHUYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenuss B 11 kiacce oOydaromMiics TOJYYUT CIEAYIOIINE
OpeaIMEeTHbIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOr0 aHaU3a»:

Yuciia ¥ BHIYHCIICHHUA:

CBOOOJHO OMNEpHUpPOBaTh MOHATHSMHU: HATypaJlbHOE M LEJOE YHCIIO,
MHO>KECTBA HATypPAJIBHBIX M LEJNBIX YHUCEN, HCIOJIb30BATh NMPHU3HAKHU JECINMOCTH
uensix yucen, HOJl m HOK HaTypasibHBIX 4nceln 1Sl peleHus 3aaa4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJIYJIIO0, 3alKUChIBATh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMNEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMCia B airedpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBIMOIHATH apu(METHUYECKHE ONepaly ¢ HUMHU U
U300paXkaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH TMOHATHUSIMH: HUPPAIMOHAIBHBIE, MOKA3aTeIbHBIE H
norapuMHUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUIEHUHW TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOJHO ONEpUPOBATh IMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh  HeoOXoaumbie  (OpPMyINIBI  IJiT  PENICHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUYECKUX YPABHECHUN U HEPABEHCTB;

pelarhb paLMOHAJIbHBIE, VppalOHaJbHBIE, [I0Ka3aTeJIbHbIC,
norapuMuUUecKre U  TPUTOHOMETPUUECKHME YpaBHEHHS U  HEPaBEHCTBA,
COJZIepIKallle MOYJIM U TapaMeTpBhl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHy;

MOJICJIMPOBATh peajbHblE CUTyalldd Ha S3bIKE aureOpbl, COCTAaBIATh
BBIPQKCHUSI, YPAaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIEJIM C HCIMOJIb30BAaHUEM allfapara ajireopsl,
WHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DyHKIUM U rpapuKu:

CTpOUTh TpaduKU KOMIO3ZUIIMUA (PYHKIIMH C TOMOIIBI0 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTh T'€OMETpPUYECKHE O00pa3bl ypaBHEHHMH U  HEPaBEHCTB  Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJTHO  OMEpUPOBaTh MOHATUSMU: TpadUKd  TPUTOHOMETPUUYECKUX
yHKIM;

OPUMEHITh (QYHKIUU JJIT MOJCTUPOBAHUS M HCCICIOBAHUS PEaIbHBIX
IIPOLIECCOB.

Hauaja maTeMaTH4eCKOro aHajm3a:

MCITIOJI30BATh MPOU3BOHYIO JIJIsl HCCIIeOBAaHUS ()YHKIIMA HA MOHOTOHHOCTh
1 OKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIICe U HAMMEHBITIEE 3HAUCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3ZBOAHYIO 11 HAXOXKJICHUS HAWIYYILIETrO pEIICHUS B
OPUKIAIHBIX, B TOM YHUCJIE COLUHMAIBHO-DKOHOMMYECKHX, 3ajadyax, i
OlpesieNieHus] CKOPOCTH M YCKOPEHHUs IMpolecca, 3aAaHHOTO (OpMyJoN win
rpaduKom;



CBOOOJHO OMEpHUPOBATH TMOHATHAMHU: TEPBOOOpa3Hasi, OMpPeneIEHHBIN
WHTETpaJl, HAXOAUTh IEPBOOOpPA3HBIC AJIEMEHTAPHBIX (PYHKIUHA W BBIUUCIATH
uHTerpan o gpopmyne Herotona-JIeioHua;

HAXOJIUTh IJIOMIAU TJIOCKUX QUTYp U OOBEMBI TEJl C MOMOIIBIO UHTETpaa;

UMETh MPEJICTABICHUE O MATEMAaTHYECKOM MOJIEIMPOBAHUHM HAa MPUMEPE
coctaBienus qudpepeHnnanbHbIX ypaBHEHUH;

pelIarh NMPUKIIAIHBIE 3aJa4d, B TOM YHCIIE COLHATBHO-3KOHOMUYECKOIO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
KoumnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Koutpoaeupie | IMpakruieckue o0pa3oBare/bHbIE
padoTbI padoTbI pecypent
MHOX€ECTBO IEHCTBUTEIBHBIX YUCEIL
1 MHuorousnensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEMHBIX
YpaBHEHHI
5 Oynkuun U rpadpuku. CteneHHas GyHKIUS ¢ 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokazarenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHHUS
5 TpuroHnomeTrpruyeckue BbIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH ¥ IPOTPECCHH 10
HenpepsiBabie pynkimn. [IponsBoaHas 20
9 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITUS 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB H TeM (uudposbie)
n/n NMPOrpamMmMbl Bcero Koutposmupie | Mpakruieckue oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Hccnenoanue GyHKIUI C TOMOIIBIO 29 1
MIPOU3BOAHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduxu TpUTOHOMETPUIECKUX (PYHKIUH. 1 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHansHbie, IOKa3aTeIbHbIC H 24 1
norapupMHUECKUe HEPABEHCTBA
KomruiekcHbie uncna 10
HatypanbHble 1 Lienble uncna 10
CucTeMbl pariMOHATBHBIX, HPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YPaBHEHUU
8 3ama4yn ¢ mapameTpamMu 16 1
9 HOBTOPCHI/IC, 0000111eH1Ee, CHCTEMATU3AIIH 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara u@poBbie
/i Tema ypoka Beero Kontpoubnbie | IlpakTuyeckue f:fsy'lennﬂ :)Iﬁ:)l;l;oBaTeanme
padoTbI padoTbI pecypent
1 MHOXecTBO, oTepaluy HaJi MHOKECTBaAMHU 1
1 UX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IprumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
arnmapara i peueHus 3ajaqd
Parmmmonansapie uncita. OOBIKHOBEHHBIC U
4 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OecKOHEYHbBIE TIEPUOINYECKUE TpodU
Parmmmonansabie unciia. OOBIKHOBEHHBIE U
) JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOINYECKUE TpodU
5 [Tpumenenue npoOeit U MPOLIEHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue apoOeit ¥ MPOIICHTOB [ 1
pelIeHs TPUKIaJAHbIX 3a7a4
3 JewcTBuTenpHbIe uncna. PalimoHaabHbIC U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepaiuu ¢ 1
JIEUCTBUTEIbHBIMU YU CIIAMHU
10 Moaynb 1eMCTBUTEIBHOIO YHCIIA U €70 1

CBOICTBA




11

[TpuOnmkEHHbBIE BEIYMCIICHUS, TIPaBUIa
OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUI

12

OCHOBHBIE METO/IbI PELICHHS LICJIBIX H
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEeHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LETIBIX U
JIPOOHO-PALMOHANBHBIX YPaBHEHHH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIETIBIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

15

MHoOrowieHsl OT OJHON NEPEMEHHOM.
[lenenne MHOro4ueHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMUA K03PPHUIIHeHTaMU.
Teopema Buera

17

Pemenne cucreM TMHENHBIX ypaBHEHUN

18

Pemenue cucrem TMHENHBIX ypaBHEHUI

19

Marpuiia CUCTEMBI TUHEHHBIX YPAaBHEHUN.
Ornpenenurens MaTpUIIbI 2X2, €ro
TEOMETPUUYECKUN CMBICII U CBOWCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenennurens MaTpULbl 2X2, ero
TEOMETPUUYECKUN CMBICII U CBOWCTBA;
BBIUHUCIICHHE €r0 3HAUYeHUs

21

[IpuMeHeHue onpenenuTents A peleHus
CHCTEMBI JINHEHHBIX YPaBHEHUN




22

Penienne npukiiagHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenne npukiiagHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponpHas pabota: "PanonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHEHHBIX ypaBHEHUH"

25

OyHKIMS, CITOCOOBI 3a/1aHUs (QYHKITUH.
B3anmuo oOparabie ¢pyHkimn. Komnosunus
byHKIHN

26

I'paduk PyHkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpaduKoB PYHKINI

27

OO6nacth onpeaesieHns] 1 MHOXKECTBO
3HayeHuit pyHkuu. Hynu pyHkumn.
[TpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UeETHbie 1 HeUETHBIE DYHKINH.
[lepnoanueckue pynkun. IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospliee 1 HauMEHbIIIEE 3HAUEHUE
(GYHKITUN Ha IPOMEKYTKE

30

Jlunelinasi, KBagpaTUyHas U APOOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE UCCIEA0BaHUE U
MoCTpoeHne TpaduKoB ITHX HYHKIUH

32

DJIeMEHTapHOE UCCIEAOBaHUE U
nocTpoeHue rpadukoB 3TUX QyHKIUH

33

Crenensn c 11eabIM OKa3areieM. brunom




Hrrotona

CreneHs ¢ LICJIBIM II0Ka3aTesieM. buHom

34 Herotona
CrenenHast yHKIHS C HATYPAIbHBIM U

35 1eJIbIM Moka3atesneM. E€ cBoiicTBa u
rpadux

36 KonTtponbnas padota: "Crenennas
byukius. E€ cBoiictBa u rpadux"

37 Apudmerndeckuii KOpeHb HATYPATBHON
CTETEeHH U ero CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [Ipeo6pa3oBanMst YUCIOBBIX BBIPAXKEHUH,
COJIepXKalINX CTENIEHU U KOPHU

40 [TpeoOpazoBaHys YUCIOBBIX BHIPAKEHUH,
COJIepXKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMst YUCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEeHU U KOPHU
WppaunonanbHbie ypaBHeHUs1. OCHOBHbIE

42 METO/IbI PEIICHUS UPPAITUOHATEHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHU. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUI
HppanroHnanbHble ypaBHEHUS. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPAITMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIC TIEPEXOBI B PEIICHUN




UPPALMOHATILHBIX YPaBHEHUI

PaBHOCWIIBHBIE IIEPEX0/IBI B pELLICHUU

46 UpPpalMOHATILHBIX YPaBHEHHM

47 PaBHOCUIIBHBIE IEPEXO/IBI B PEILICHUN
UpPPaALMOHATILHBIX YPaBHEHHM

48 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEILIEHUN
UPPALMOHATIBHBIX YPaBHEHHM
CaoiicTBa 1 rpaduK KOpHS N-0if CTENeHH

49 KaK (DyHKIIMU 0OpaTHOM CTETICHH C
HATYpaJIbHBIM MOKa3aTeleM
CaoticTBa 1 rpaduK KOpHs N-0if cTeneHn

50 Kak (QyHKIH 00paTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTelIeEM
KonTponsnas padota: "CBoiicTBa 1 rpaduk

51 KOpPHsI n-oi creneHu. MppannuoHanbHele
ypaBHeHUs"

59 Crenensb ¢ palliOHATIBHBIM IOKa3aTeNleM U
e€ CBOICTBA

53 CreneHs ¢ palluOHAIBHBIM MIOKA3aTENIEM U
€€ CBOICTBA

54 Crernenb ¢ palluOHATBHBIM MOKa3aTeNleM U
€€ CBOICTBA

55 [Toxa3zaTtenbHast GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonps3oBanue rpaduka GQyHKIUH 115
pELLIEeHHs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIIUM TSI

peuieHus: ypaBHEHU N




IToxasaTennHBIE YpPaBHCHUA. OCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU
[Toka3arenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/Ibl PEIICHUS TOKA3aTEeIbHBIX 1
YpaBHEHHUU
[TokazarenbHbie ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUs TOKA3aTeIbHBIX 1
YpaBHEHUI

61 KonTtponpsHas padota: "[lokazarenpHast 1
¢ynkuus. [TokazatenbHble ypaBHEHUS"

62 Jlorapudwm yucna. CpoiicTa norapupma 1

63 Jlorapudm umcna. CoiicTBa jorapupma 1

64 Jlorapudm uucna. CoiicTBa norapupma 1

65 ECSITHYHBIE U HaTypaJIbHBIC JIOTapUPMBI 1

y

66 JlecaTuuHble M HaTypaJibHbIE JIOTapU (MBI 1

67 [IpeobpazoBaHne BEIpaKEHUH, COACPIKAIINX 1
aorapupmbl

68 [IpeobpazoBanue BeIpakeHUI, COAEPIKAIINX 1
JorapuQpmbl

69 [IpeobpazoBanue BeIpakeHUI, COAEPIKAIINX 1
JorapuQpmbl

70 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa U 1
rpaduk

7 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIUU IS 1

pElIEeHHs] ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUH A5

3 peueHus ypaBHEHU I
Jlorapugmuueckue ypapHeHusi. OCHOBHbIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHU
Jlorapugmuueckue ypaBaenusi. OCHOBHbIE

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHHI

77 PaBHOCHIIBHBIE [TEPEXO/IBI B PEILICHUN
Jorapu(pMHUUECKUX YpaBHEHUIN

78 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEILICHUN
Jorapu(pMHUUECKUX YpaBHEHUI

79 Konrtponsnas pabota: "Jlorapudmuyeckas
¢yukus. Jlorapupmuueckre ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC
YKCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC 1 aQpKTaHT€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpeEIEHUE TPUTOHOMETPUUECKUX

GYHKIMI YMCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTIpeieIeHNuE TPUTOHOMETPUIECKUX 1
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (hOPMYJITBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (hOPMYJITBI 1

89 OCHOBHBIEC TPUTOHOMETPHUECKUE (HOPMYITBI 1

9 [IpeoOpa3oBaHme TPUTOHOMETPUYECKUX 1
BBIPAYKCHU I

o1 [Ipeobpa3oBanye TPUTOHOMETPUUECKHUX 1
BBIPKCHUI

92 [IpeoOpa3oBaHme TPUTOHOMETPUYECKUX 1
BBIPAYKCHU I

03 [Ipeo6pa3oBaHue TPUTOHOMETPHUUECKHUX 1
BBIPAYKEHU I

94 Pemenne TpUroHOMETpUUYECKUX YPaBHEHUM 1

95 Pemenune TpUroHOMETpUUYECKUX YPaBHEHUM 1

96 Pemenne TpuroHOMETpHUECKUX YpaBHEHHN 1

97 Pemenune TpUroHOMETpUUYECKUX YPaBHEHUM 1

98 Pemenne TpuroHOMETpHUECKUX YPaBHEHHN 1

99 Pemenune TpUroHOMETpUUYECKUX YPaBHEHUM 1

100 Pemmenne TpuroHOMETpHUECKUX YPaBHEHHN 1
KonTtponpHas pabora:

101 "TpUrOHOMETPUYECKHUE BEIPAXKECHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocremoBaTenbHOCTH, CIOCOOBI 3a1aHUS 1

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIUA

MoHoTOHHBIE 1 OIrpaHUYCHHBIC

103 ocJIeIoBaTeIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoneuHo yObIBaroias reoMeTpuyecKas
nporpeccust

107 Cymma GeckoHEeYHO yObIBaOLIEH
F€OMETPUUECKOM POTrPECCUU

108 JIMHENHBIN ¥ YKCIIOHEHIMAJIBbHBIA POCT
Yucno e. DopmyJia CIIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyia CI0KHBIX TPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s pemeHus
peanbHBIX 33]1a4 NPUKIAJIHOIO XapaKTepa

11 KontponbHas pabora:
"[TocnenoBaTrenbHOCTH | TIporpeccuu’

112 HenpepriBHble PYHKIIMH U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpaUKOB
byHKINN

114 CaoiicTBa (pyHKIIMI HETTPEPHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa (pyHKIINI HETTPEPHIBHBIX HA
OTpE3Ke

116 Meton MHTEpBAIOB AJIs PEIIECHUS

HEPABEHCTB




117 MeTon MHTEpBAIIOB [UIs PELICHUS
HEPaBEHCTB

118 MeTon nHTEpBAIIOB [UIs PELICHHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(GyHKUMI 1715 pelieHus 3a1a4

121 [lepBas u BTOpas npou3BoHbIE (QYHKIHH

122 Onpenenenue, reOMETPUUECKNAN CMBICIT
MIPOU3BOIHOM

123 Omnpenenenne, GU3NISCKHI CMBICIT
IIPOU3BOIHOU

124 YpaBHeHUe KacaTeabHOH K rpaduky
byHKIMN

125 YpaBHeHUe KacaTeabHOH K rpaduky
byHKIIMN

126 [Ipou3BoaHbIE NIEMEHTAPHBIX (PYHKIHIA

OM3BOJIHBIE AIIEMEHTAPHBIX (DYHKIIUI

127 II

128 [TpousBoaHas CyMMBbI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIIUH

129 [IpousBonHas cymMMBl, TPOU3BENEHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH

130 [Tpou3BoaHas CyMMBbI, IPOU3BEIECHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH

131 KonTtponsHas padora: "[IponsBognas”

132 [ToBTOpeHmE, 0600IICHIE, CHCTEMATH3AITUS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHUEe, 0000IICHIE, CHCTEMATH3AITUS 1
3HaHui: "OyHknun"
134 Hrorosast KOHTpoOJIbHAS paboTa
135 Hrorosast KOHTpoOJIbHAS paboTa
136 HOBToPeHHe, 000011IeHNE, CHCTEMAaTU3aLIH 1
3HAHUI
OBILIEE KOJIMYECTBO HACOB I1O 136 10

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IMpakTuyeckune
padoThI

Jlara
U3yYeHU S

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBarte/ibHbIE

pecypchbl

[IpumeneHnue npou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

IIpuMeHeHne IpOU3BOIHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npou3BOAHOM K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTB 1 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
HCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

Haxoxnenne HanOOIbIIETO U

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(yHKIMHM Ha OTpe3Ke

Haxoxnenne HanOOIbIIETO U




HaMMEHBIIETO 3HAYCHHSI HEPEPhIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenue HaubombIero u
HaWMEHBIIIETO 3HAYCHHUS HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIEro u
HAaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMU Ha OTpE3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHHUS HEPEPHIBHOMN
(byHKINK Ha OTpe3Ke

12

Haxoxnenne HanbonbIIero u
HAaUMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne npOou3BOAHON AJIS
HAaxO0’KJICHUs HAWJIY4lIEeTO PEICHUS B
MIPUKIIAJHBIX 3a/1a4ax

14

[Ipumenenne mpon3BOAHON ISt
HAXOXJIEHUS HAWTYYIIErO PEIICHUS B
MPUKJIAIHBIX 3a7a4ax

15

[TpumeHeHne NPOU3BOIHOM ISt
OTIpeJIeNIEHUs] CKOPOCTH M YCKOPEHUS
nporiecca, 3aJaHHOro GopMyJIoi mim
rpadukomM

16

[TpumeHeHue MPOU3BOTHOM ISt
OIpEeEIICHUS] CKOPOCTH U YCKOPEHHUS
nporecca, 3alaHHOr0 (GOpMyJION HIIH
rpadgukom




17

Kommnosumus ¢hyHkiumi

18 Kommosutus GpyHKui

19 Kommnosunus ¢hyHkiui

20 I'eomerpuueckue o6pa3bl ypaBHEHUH Ha
KOOPJAMHATHOW INIOCKOCTH

1 I'eomerpuueckue o0pasbl ypaBHEHUH Ha
KOOP/AMHATHOH MJIOCKOCTH

29 KonTponbnas pabora: "Hccienoanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooGpazHasi, OCHOBHOE CBOWCTBO
MepPBOOOPA3HBIX

24 IlepBooOpa3Hble 371€MEHTAPHBIX (DYHKIIHUH.
[TpaBuia HaX0XIEHHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe d7IEMEHTAPHBIX (PYHKITUH.
[TpaBuia HaX0XIEHUS EPBOOOPA3HBIX

26 WNurerpai. ['eomeTpuyeckuii CMbICI
UHTErpaia

97 Brruucnenue ornpenenéHHOro HHTerpaia
o gopmysne Horotona-JleliOnuna

28 Brruucnenue onpenenéHHOro HHTErpaia
o ¢opmyne HeroTona-JleiiOuuma

29 [TpumeHeHre HHTETpasia ISl HaX 0K ICHHS
ioaAen miockux Guryp

30 [TpumeHeHre HHTETpasia A1l HAaXOXKICHHS
00BbEMOB reOMETPUYECKHX Tel

31 [Tpumeps! perienuit auddepeHnnanbHbIX

ypaBHEHHI




[Tpumepsl pemennii nuddepeHIuanbHbIX

32 .
ypaBHEHUI
Maremarnueckoe MOEIHPOBaHHE

33 peanbHBIX MPOILECCOB C MOMOIIBIO
mudepeHIMaTbHBIX YPAaBHCHUM

34 KonTponbnas padora: "Ilepoobpasnas u
uHrerpan”

35 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKINH, X
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINY, X
CBOMCTBA U rpaduKu

38 Tpuronomerpuieckne QyHKIHH, UX
CBOMWCTBA U TpapuKu

39 Tpuronomerpudeckne QyHKIHH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C MTOMOIIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT160p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT160p KOpHEN TPUTOHOMETPUUYECKUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHYECKOH OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Perienue TpuroHOMETpUIECKUX
HEpPaBEHCTB

46 Penienue TpuroHOMETpUIECKUX
HEPaBEHCTB

47 Pemenue TpuronomMeTpuyecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IBI PELICHHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IbI PELICHHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJTBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/TBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS

norapu)MIUIECKHX HEPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UppalroHaTbHBIX HEPABCHCTB
58 OCHOBHBIE METO/bI PELLIEHUS
UppalroHaTbHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaAIbHBIX HEPABEHCTB
50 OCHOBHbBIE METO/IbI PEeLLICHUS
UppaIMOHATLHBIX HEPABCHCTB
61 I'paduueckue MeTOIbI peeHus
UppaIMOHAIEHBIX YPaBHEHHH
62 I'paduueckue MeTo1bl pereHus
UppalOHAIbHBIX YPaBHEHHH
63 I'padrueckue MeTOIbI perIeHus
MoKa3aTeIbHbIX YpPaBHEHUN
64 I'paduueckue MeTOIbI pelIeHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl pereHus
Jorapu(PMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
57 I'paduueckue MeTOIbI pelIeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue METOIBI peIICHHS
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YPaBHEHUU
I'paduueckue MeTO Bl peleHHs
69 MOKa3aTEeIbHBIX U JIOTAPU(HMHUUECKIX

YpaBHEHU




70

I'paduyeckue MeToabl pereHus
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'paduyueckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB

72

KonTponbnas pabora: "HppanuoHnanbHslie,
MIOKa3aTeNIbHbIE U JIOTapU(PMUIECKUe
HepaBeHCTBa"

73

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBI 3aIUCH
KOMILIEKCHOTO YHCIIa

74

KommnekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMILIEKCHOTO Ynciia

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTrrueckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

78

N300pakeHre KOMIUIEKCHBIX YHCeT Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit crenenun
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCEI IJIA




pelieHrs GU3nYeCKuX U reOMETPUIECKIX
3aja4

Kontponbnas padora: "KoMriekcHbie

82 "
qucia

83 HarypanbHble 1 1ienbie yucia

84 HarypanbHble 1 1ernbie yncia

85 [TpuMeHeHne MPU3HAKOB IEIIMMOCTH
LEeJbIX YUCell

36 [IpumeHneHue Npu3HaKoOB IETUMOCTH
LENbIX YUCell

87 [IpumeHneHne Npu3HaKoB IETUMOCTH
uensix yucesnr: HOJl u HOK

88 [TpumMeHeHne MPU3HAKOB IEITMMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpumMeHeHMe MPU3HAKOB IEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

9 [TpumMeHeHne MPU3HAKOB IEITMMOCTH
LEJIBIX YUCEII: OCTAaTKH 110 MOJTYJIO
[IpuMeHeHne TPU3HAKOB JIETUMOCTH

91 LIETBIX YKCeT: anropuT™ EBKina st
peleHus 3a1a4 B IeJIbIX YUciax

92 KonrtponbHas pabota: "Teopus neibix
gucen"
Cucrema 1 COBOKYITHOCTb YPAaBHEHUM.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICACTBUA

05 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHBIX ypaBHEHUN

OCHOBHBIE METOIBI PEILICHUS CUCTEM U
96 COBOKYITHOCTEW MPpaLlMOHATIBHBIX
ypaBHEHHI

OCHOBHBIE METOIBI PEIICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLIEHUSI CHCTEM U
98 COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUI

OCHOBHbBIE METO/Ibl pEILICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YPaBHEHUU

OCHOBHbBIE METO/Ibl pEILICHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHHI

[IpuMeHeHne CUCTEM K pELIECHUI0
MaTeMaTHYeCKUX 3ajay U 3a]1a4 U3

101 Pa3IUYHBIX 00JIaCTEe HAyKH U PEATbHOM
KHU3HHU, UHTEPIPETALHUS TOTYIEHHBIX
pe3yibTaToB

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3

102 Pa3IUYHBIX 00JIaCTe HAyKH U PEaTbHOM
KU3HH, UHTEPIPETALNS TTOTYICHHBIX
pe3yabTaToB




[IpuMmeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 Pa3UYHBIX 00JIACTEN HAYKHU U PeaTbHOI
KHU3HHU, UHTEPIPETALUS TTOTYIEHHBIX
pe3yibTaToB
Kontposbnas pabdora: "Cuctemsl

104 panroHABHBIX, UPPAIIHOHATEHBIX
MO0Ka3aTeJIbHBIX U JOrapu(MUIECKUX
ypaBHeHU"

105 PanmonansHble ypaBHEHHUS C TapaMeTpaMu

106 PanmonanbsHbIe HEpaBEeHCTBA €
napameTpaMu

107 PanyonaneHbIE CHCTEMBI C TApAMETPAMHU

108 HppaunoHanbHble ypaBHEHHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanmoHaibHbIE CHCTEMBI €
napameTpaMu

110 IToka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpaMu

111 ITokazarenabHbIE CUCTEMBI C TapaMETPaMHU

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C MapamMeTpamMu

113 Jlorapudmmuueckue CUCTEMBI ¢
napameTpaMu

114 Tpuronomerpuveckne ypaBHEHHUS C
napameTpaMu

115 Tpuronomerpuieckre HepaBEHCTBA C

napameTpamMu




116

Tpuronomerpudeckue CUCTEMBI €
napameTpamMu

117

[TocTpoenue u uccnegoBanue
MaTeMaTHUYECKUX MOJIETIEH peabHbIX
CUTYalHi C MOMOILBIO YPABHEHUH C
rnapameTpamMmu

118

[Toctpoenue u uccnegoBanue
MaTEMaTHYECKUX MOJENIEH PEaIbHBIX
CUTyAaIUH C IOMOLIBIO CUCTEM YPABHEHUI
C mapameTpaMu

119

[Toctpoenue u uccnegoBanue
MaTEMATHYCCKHUX MOI{GJ’IGﬁ PCaAIbHBIX
CUTYalUi C OMOIIBIO CHCTEM YPaBHEHHIA
C mapameTpaMu

120

KonTponbhas pabora: "3anaun c
napameTpamu”

121

[ToBTOpEeHnue, 0600IIeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHnue, 06o0IIeHNE,
cUCTeMaTu3alus 3HaHu|: "YpaBHeHUS"

123

[ToBTOpenue, 06001IEeHNE,
cucTteMaTusanus 3HaHui: "'Y paBHeHUs.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IEeHNE,
cucreMarusanus 3HaHui: "HepaBencrsa"

125

[ToBTOpenue, 06001IEeHNE,
cucrtemaTtusanus 3HaHuii: "HepaBencrpa"

126

[ToBTOpeHnue, 0600IICHNE,




cucrtemaTusanus 3HaHuii: "HepaBencrpa"

[ToBTOpeHue, 0000IICHNE,

127 cuctemMaTtusarnus 3HaHui: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0000IICHNE,

128 cuctemMaTtusanus 3HaHui: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpeHuE, 0000IICHNE,

129 cucremaru3auus 3Hanui: "[IpousBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHuEe, 06001IIEHNE,

130 cucremMarn3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHnue, 0600IIeHNE, 1
cucreMaTtu3anus 3Hanui: "Oynkuun"

132 [ToBTOpenue, 06001IEHNE, 1
cucteMaTtu3anus 3Hanui: "Oynkuun"

133 [ToBTOpeHnue, 06o0IIeHNE, 1
cucreMaTtusanus 3anuii; "Oyakuun"

134 WroroBas koHTpoNbHas paboTa 1 1

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600IICHNHE, 1
CHCTEMATH3alHs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremartuka. Anre6pa v Hauajna MaTreMaTudeckoro ananusa : 10-if kiacc :
yrayOJIeHHBIN ypoBeHb . yueOnuk / A.I'. Mepansk, JI.A. HomupoBckwuii, B.M.
ITonsikoB

Marematuka. Anredpa 1 Hayajla MaTEMaTUYECKOro aHanu3a : 11-if kiacc :
yriayOJIeHHBIN ypoBeHb . yueOHuk / A.I'. Mepansk, JI.A. HomupoBckwuii, B.M.

Ilonsakos

METOINYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIS
https://prosv.ru/catalog/algebra-i-nachala-matematicheskogo-analiza-merzlyak-a-

g-10-11-uglublyonnii/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. «<Eaunoe okHO tocTyna Kk 00pa3oBaTeIbHBIM pecypcamm»-
http://windows.edu/ru

2. «Enunas kosekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB) -
http://schoolcollektion.edu/ru

3. «DenepanbHBIN IEHTP UHPOPMAITMOHHBIX 00Pa30BaATEIHLHBIX PECYPCOBY -

http://fcior.edu.ru, http://eor.edu.ru


http://windows.edu/ru
http://schoolcollektion.edu/ru
http://fcior.edu.ru/
http://eor.edu.ru/




