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HOACHUTEJIBHASA 3AIIUCKA

VYueOHbIil Kypc «Anrebpa M Hayajla MaTEMAaTHYECKOTO aHalIn3a» SBISETCS
OIHUM U3 Haubojiee 3HAYMMBIX B MpOrpaMMe CpPEAHEro oO0IIero oopa3zoBaHus,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYrodl CTOPOHBI, (POpMHUPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIJIEHUE O0yYaromuXcs Ha ypOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
qucUUIUIMH. B pamkax maHHOro y4eOHOro Kypca OOydaroIIMecs OBJIaJIeBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW Hayku, KoTopas (OpMyJIHpPYET CBOH
JTOCTH)KEHUSI B MaTEMaTUYECKOU popMme.

VY4eOHbIlt Kypc anreOpbl M Havajl MAaTeMaTHUYECKOro aHajlM3a 3aKiaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAaJeHUs 3aKoHamMu (U3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUS YKOHOMUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XM3HU. B TO e Bpemsi oBiajfieHHE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH anreOpbl M MaTeMaTHYEeCKOTO aHajnu3a pa3BHBaCT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBAThH
YTBEPKJEHUSI C TOMOIIBI0O UHIYKIIMU U PACCYXIaTh NEAYKTHUBHO, HCIIOJIb30BATh
00001IeHe W KOHKpEeTH3aluio, abCcTparupoBaHUE U AaHAIOTHIO, (QOpMUpPYET
KpEaTUBHOE M KPUTHUECKOE MBIIUICHHE.

B xone usyuenusi yuebHOro kypca «Anredpa u Hayaisa MaTEeMaTHYECKOTO
aHanu3a» OOy4YarolIMecs MOJTy4YaloT HOBBIM OMBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MAaTEMAaTUYECKUX MOJIENICH peajbHBIX CUTYalUi,
UHTEPIPETAIIMU  TIOJYYCHHBIX  pEIIeHUH, 3HAKOMATCA C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBITAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

VY4eOHbIii Kypc 00JajaeT 3HAYMUTENBHBIM BOCTHTATEIBHBIM MOTCHITHAIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4YeOHBIM Marepuan, CrocoOCTBYIONMUN
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U Uepe3 chenupuky ydeOHOMH
NESTENbHOCTH, TpPeOyIomel MPOJOIKUTENIBHOW KOHIIEHTPAIlMd BHUMAaHUSA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yibTar.

B ocHoBe wmeromukm oOydeHwsl anreOpe W HaydajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHLIUI OOY4YEeHUSI.

B crpykType yueOHOro Kypca «Anredpa W Hayaia MaTeMaTHYECKOTO
aHaJIM3a» BBIJEJICHBI CIEAYIOUIME COAEPKATEIbHO-METOIMYECKUE JTUHUU: «YHucna
U BbluucieHus», «OyHkuuu u rpadpuxkn», «YpaBHeHUs U HepaBeHCTBay», «Hauana
MaTeMaTU4eCcKOro aHanuzay», «MHOXecTBa U JIorukay». Bce ocHOBHBIE



COZIePKATEIbHO-METOINUECKUE JIMHUW W3Y4YalOTCSd Ha TMPOTSHKCHHH JIBYX JIET
o0y4yeHUsT Ha YpOBHE CpPEIHEro oOIlero oOpa3oBaHMs, €CTECTBEHHO JOTMOJHSS
JpyT Ipyra U MOCTENICHHO HACHINAsACh HOBBIMH TeMaMU W pasaenamu. JlaHHBIN
y4eOHBIN KypC SBIIACTCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBenuHsAEeT B cebe
colepKaHUEe HECKOJbKUX MAaTeMAaTHUYECKUX JHCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEeMATHUYECKUH aHAIW3, TEOPUS MHOXECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOyuaromuecs OBJIaaeBalOT Bc€ Oosee
ITUPOKUM MAaTEMAaTHUYECKHM aIllapaToM, Y HUX MOCJIeI0BaTeIbHO (popMupyercs u
COBCPIIIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYyI0 MOJEIb pPCeaIbHOU
CUTYaIlUH, IPUMEHATH 3HAHUS, MOJYYCHHBIC NMPU U3YUCHUH y4eOHOTO Kypca, IS
PEIICHHS CaMOCTOSTEIBHO C(HOPMYTUPOBAHHOW MaTeMaTUYECKON 3a7a4M, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConeprkarenpbHO-MeTOANYECKasT JIMHUA «Uuciaa W BBIYUCIICHUS» 3aBEpIIACT
(bopMHUpOBaHNE HABBIKOB HMCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOT'O 001Iero oopasosanusi. Ha ypoBHe cpemHero obmero
oOpa3oBaHHs 0co0O€ BHHMaHHME yaelsercs (OPMHPOBAHWIO  HABHIKOB
paIMOHAJILHBIX BBIYMCIICHUH, BKIIIOYAIOIIMX B CEOSI MCITOJIB30BAaHUE Pa3IMYHBIX
dopM 3amucu YuCiIa, YMEHHE JieJlaTh TPHUKUIKY, BBIIOJHATH HPHOIMKEHHBIC
BBIUMCIICHUS, OLICHMBATh YHMCIIOBBIE BBIPAXEHUS, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HaKOMble OOYy4YalOIIMMCS MHOXKECTBAa HATypalbHBIX, IIEJIbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YHMCEN  JOIMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B KaXaoM #3 3ITUX MHOXECTB paccMaTpUBAIOTCA
CBOICTBEHHBIE €My clenudpuueckre 3ajaud | OINepaluu: JeJIeHWe Hallelo,
ONEpUPOBAHUE OCTATKAMH HAa MHOXECTBE IIEJBIX YHCEN, O0COoOble CBONCTBA
pPaIMOHANIBHBIX M UPPAIMOHATBHBIX YKCes, apudMeTHYECKUe Orepalii, a TakxKe
U3BJICYCHUE KOPHS HATypajJbHOM CTENEeHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
brnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSMH WX MPUMEHEHHUS JUIsl PEIICHHs Pa3IMYHBIX 3a1a4
dbopmMupyeTcst pecTaBIeHUE O €IMHCTBE MAaTEMAaTUKU KaK HayKH W €€ pojid B
MOCTPOCHUU MOJIeNIe PeaTbHOr0 MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IIeHHE |
KOHKpETHU3AIIHSL.

Jluaus «YpaBHEHHsI M HEPABEHCTBA» peaM3yeTCsd Ha MPOTSHKECHUH BCETO
o0ydeHUsT Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHHs, IMOCKOJIBKY B KaXJIOM
pasnene IlporpamMmbl TPEeTyCMOTPEHO pEIIeHHE COOTBETCTBYIOMMX 3amad. B
pesynbprate OOydJaromyecss OBJAACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
paIMOHANIBHBIX, HPPAIMOHATBHBIX, MOKA3aTEeNbHBIX, JOTApU(PMUYECKUX U
TPUTOHOMETPUYECKUX YypPABHCHMI, HEPABEHCTB M CHCTEM, a Takxke 3ajad,
colepKamux mapaMeTphl. [lomydeHHBIE YMEHHS IMUPOKO HCIONB3YIOTCS TIPH
ucciaen0BaHnd (YHKIHA C TTOMOIIBIO MPOU3BOIHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HaXOXKJEHUE HAauOOJBIIMX U HAUMEHBIIUX 3HAUEHUN ()YHKIUU.
JlanHas conepxkaTelibHas JMHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUU
BBINIOJIHATh  pacy€Tsl 1o  ¢opmynaMm, MpeoOpa3oBaHUs  palUOHAIbHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAKKE BBIPAKCHUH,
collepKallluX CTeneHu U Jyorapudmel. briaronaps u3ydeHuro anredpanyeckoro
Marepuaga MOpPOUCXOAUT  JaJbHEWINEEe  pPA3BUTHE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOI'O MBIIIJIEHUSI O0y4Yaromuxcs, (GOPMHUPYIOTCS HABBIKA JAETYKTHBHBIX
paccykaeHuil, paboTbl C  CHMBOJBHBIMH  (OpMaMH,  MpPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AureOpa
npennaraetr 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHHUS MPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-Metoandeckass JuHus «DyHKIMU u  rpaduku» TECHO
NEPeIIeTaeTCsl ¢ JAPYTUMU JIMHUAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHN MaTepraia. M3yueHne CTerneHHOM,
NOKa3aTeIbHOM, JIorapudMUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIMI JJIS pelIeHus 3a1ad U3 JPYruxX y4yeOHBIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pEelIeHWEM ypaBHEHHUI M HepaBeHCTB. [lpu sTom OojblIOe BHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BBIpaXKaTh (HOpPMYJaMU 3aBUCHMOCTU MEXKIY
pa3TUYHBIMUA BEJMYMHAMH, HCCIENOBAaTh MOJy4YEeHHbIE (GYHKIHUU, CTPOUTH HUX
rpaduku. Matepuan 3Toi cofep)KaTeIbHON JMHUK HalleJIeH Ha pa3BUTHE YMEHHI
U HaBBIKOB, IMO3BOJISIIOIIUX BBIpaXXaTh 3aBUCUMOCTH MEKJY BEIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduueckoit u cioBecHo. Ero m3yuenwe
CIIOCOOCTBYET Pa3BUTUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIlUH, UCTIOJb30BAaHUIO aHATIOTHH.

ConepxartenbHass nuHusA «Hayama MaremMaTHyeckoro aHalin3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYIHBIX OOYYaloNIUMCs, TaK KaK y HHUX TOSBISIETCS BO3MOXHOCTH CTPOWTH
rpaduky  CIOXHBIX (YHKIHA, OMNpENeTsITh WX HAWOONBIINE W HAWNMEHBIIHE
3HAUEHWs, BBIYUCIATH TUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHasg conaeprKarenbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEajJbHbIX CHUTYyalNH,
MO3BOJISIET HAXOAWUTh HAWIYYIEe pEIICHWE B NPUKIAAHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMUYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHalm3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (OPMaIbHO-JIOTHUECKOTO H
KPEaTUBHOTO MBIIIUICHHsI, (POPMHUPOBAHUIO YMEHHI pPACIO3HABATh MPOSBICHUS
3aKOHOB MAaTE€MAaTHKU B HayKe, TEXHHKE M UCKyccTBe. OOywaromuecs Y3HAIOT O



BBIJIAIONINXCA DPE3ybTaTax, IMOJIYYEHHBIX B XOJI€ PA3BUTHS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBAa M JIOTUKAa» BKIIIOYAET B
ce0si SIEeMEHThl TEOPUU MHOXKECTB W MAaTeMaTUYECKOW JIOTUKHU. TeopeTuxo-
MHOXECTBEHHBIC TIPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIHHON MaTeMaTHKU
U TmpenjaraloT HamOoJiee YHHBEPCAIbHBIN S3bIK, OOBEIUHSIONIUN BCE pa3ielibl
MaTeMaTUKu ¥ €€ TPUIOKEHUH, OHM CBSA3bIBAIOT pa3HbIE MAaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe Ienoe. [loaTomy BakHO J1aTh
BO3MOXKHOCTH OOydYaromeMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIA  SI3BIK
COBPEMEHHOW MAaTEMAaTHKHU U HCIOJIb30BaTh €ro JJIsl BHIPAKCHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HAayKd CJIeAyeT NpHU3HAThH
CBOMCTBEHHYIO €U CTpOrocTh OOOCHOBAHMH U CJIEJIOBAaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOEHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJSECT UM CTPOUTH CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTUIECKOTO MBIIIIJICHHUS.

B yuebHoM Kkypce «AnreOpa W Hayaja MaTeMaTHYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOCIUPOBAHUS, KOTOPBIC MPHU3BAHBI
crocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJENEH peaabHbIX
CUTYyalluid, HCCIEAOBAHMS JTHUX MOJENed C TMOMOIIBIO ammapara aiareOpsl U
MaTE€MAaTHYECKOTO aHaln3a, WHTEPHPETALUU IOJTYyYECHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAJKIBIM U3 Pa3[eiaoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTeprall
y4e0HOr0o Kypca IIUPOKO HCHOJb3yeTcsa Ui pelIeHHus MPUKIaAHbIX 3anad. [Ipu
pEIICHHH  pEalbHbIX  MPAKTUYECKUX  3aJad  OoOydyarouluecss  pa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IMaTh W  KOHKPETHU3UPOBATh  MPOOJIEMY.
JesTenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3ajad
OpraHu3yeTcs B Ipoliecce U3yueHUs BceX TeM yueOHOro Kypca « Anredpa u Hauasa
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune ydeOHOTO Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO
aHanmu3a» oTBoauTCs B 10 kiacce — 136 yacoB (4 yaca B HEJICIIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Yucia v BbIYUCICHUS
Panmonanbabie uncia. OOBIKHOBEHHBIC U IECATUYHBIE APOOU, IPOIICHTHI,
OeckoHeuHbIe nepuoauyeckue apoou. [Ipumenenue npodeit u mpoIeHTOB IS
peLIeHus NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOMN KU3HU.

JeuctBurenbHble uyucna. PanvoHanbHbIE Y UPPAUMOHAIBHBIE YHCIA.
ApudmeTndyeckue  omnepanuu ¢ JCUCTBUTEIbHBIMU  4uCIaMU.  MOJyIb
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BHIUMCICHUS, TTpaBUiia
OKpYTJICHUS, NPUKHUIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszareneMm. bunom Herootona. Hcenonb3oBanue
noaxoAsed GopMbl 3aMUCH AECHCTBUTEIBHBIX YACEI IJI PEIICHUS MPAKTHUYECKUX
3a7a4 ¥ NIPEJCTABICHUS TaHHBIX.

ApudmeTndyecknii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeaeM U €€ CBOICTBa, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uucna. CpoiictBa norapudma. Jlecatuunbie U HaTypaibHbIC
Jorapudmel.

CuHyc, KOCUHYC, TAHT€HC, KOTAHTE€HC YUCIOBOTO apryMeHTa. APKCUHYC,
APKKOCHHYC U apKTaHT€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHsA-CieAcTBusA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENBIX U APOOHO-PAIIMOHAIIBHBIX YPaBHEHUN U
HEPABCHCTB. MHOrO4YIEeHbl OT OJHOW MNEpPEeMEHHOMW. JlemeHue MHOrowieHa Ha
MHOIOWIeH C ocratkoM. Teopema be3dy. MHOrouwieHsl C  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIIUX CTETICHU U KOPHH.

HppaunonansHbie YPaBHEHUS. OcHOBHBIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

Iloka3arenbHble ypaBHEHHs. OCHOBHBbIE METOJIbI PEIICHUSI IMOKA3aTEIbHbIX

YPaBHEHHM.
[IpeoGpazoBaHre BEIPAKEHUIA, COACPKAIINX JOTAPHUPMBI.
Jlorapudmudeckue ypaBHECHMUS. OcHoBHBIE METOJIbI peIICHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. IIpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellIeHne TPUrOHOMETPUUECKUX YPABHEHUM.



Pemienue cucreM IMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBI JIMHEHHBIX
ypaBHeHHil. OmnpexnenuTens MaTpullbl 2X2, €ro TE€OMETPUYECKHH CMBICI H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHHE ONpPENETUTENs ISl PEIIeHUs
CUCTEMbI JIMHEMHBIX YypaBHEHUU. PelleHue NpuUKIagHBIX 3a4a4 € IOMOLIBIO
CUCTEMbI JIMHEHMHBIX ypaBHeHUU. MccinenoBaHue IIOCTPOCHHOW MOJEIU C
MOMOILBIO MaTPULL U ONPEEIUTENEH.

[TocTpoeHrne MaTeMaTHYECKUX MOJIENIEN PEATbHOM CUTYalMH C ITOMOIIBIO
YPAaBHEHUN U HEpPAaBEHCTB. lIpuMeHeHHE ypaBHEHUNM U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJady M3 pa3MyHbIX 00JlacTell HayKu M peaibHOM
KU3HU.

DyHKIUHN U rpaduKu

OyHKIMA, crnocodbl 3anaHuss ¢GyHKUUMU. B3auMmHO oOpaTHble (GYHKUHUU.
Komnosunust ¢ysukuuii. I'paduk QyHknuu. OnemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHUd (yHkumu. Hymu yskium.
[IpomMesxyTku 3HaKonocTostHCTBA. UETHBIE U Heu€THBIe QyHKIMU. [lepuoanueckue
¢ynkiuu. ITIpomMeXyTKM MOHOTOHHOCTH (QYHKIMU. MakCUMyMbl U MHUHHMYMBbI
¢ynkiuu. Hanbomnbiiee 1 HauMeHbllee 3HaYeHHs] QYHKIIMU HA TIPOMEKYTKE.

JluneitHasi, KBaapaTU4Has W ApOOHO-TUHEHHAs (QYHKIMHU. DJIEMEHTapHOE
UCCJIeIOBaHUE U TOCTPOCHHUE UX IPAPHUKOB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3ateseM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHA N-OH CTerneHW Kak (YHKIMH OOpaTHOM
CTEINEHHU C HaTypaJbHbIM MTOKa3aTEIEM.

[TokazarenbHast u JorapudmMudeckas (yHKIHH, WX CBOHCTBAa U TpadUKH.
Hcnons3oBanue rpadukoB GyHKINN 111 pellieHnus] YpaBHCHH.

Tpuronometrpuyeckass OKPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMN 9UCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTA B pEaJibHbIX MPOIECCAX U SBJICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAJIM3A

ITocnenoBaTeAbHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTU4YEeCKOM UHAYKIUY. MoHOTOHHBIE 17} OrpaHUYEHHBIE
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOro aHajn3a Kak
aHanm3a OECKOHEYHO MaJbIX.

ApudmeTtnueckas U reoMeTpuyeckas mporpeccuu. beckoHeuno yObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIICH T'€OMETPHUUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Hucno e. @opmyina CIOKHBIX
NpoLEeHTOB. Mcnonb3oBaHWE MPOrpEecCUH Ui  PEIICHHs] pPEabHbIX 3a]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBuble (yHKIMU U uUX cBOWcTBA. Touku pa3peiBa. ACHUMOTOTHI
rpadukoB QyHkuui. CBoicTBa (YHKUMM HENpEpbIBHBIX Ha oTpe3ke. Meroa
MHTEPBAJIOB I pPELICHUs HEpaBeHCTB. [IprmMeHeHHEe CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 perieHus 3a1ad.

[lepBas u BTOpas npousBoAHble PyHKIMU. OnpeeneHre, reoMeTpUUeCKUil 1
(du3nUecKuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BJEMEHTapHbIX  (PYHKUUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO M KOMIIO3UIUU (QYHKLIUH.

MHoxecTBa H JIOTHKA

MHoxecTBO, oOllepanuy HaJ MHOXECTBAMM M HX CBOMCTBA. J(narpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETMKO-MHOYKECTBEHHOIO — ammapara i
ONMCAaHUS pPEaJbHBIX IPOLECCOB W SIBJICHUW, NPU PELICHUU 3a7ay U3 JIPYyrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHMUSI.

INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJI'EBPA n HAUYAJTA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIM VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMHHOCTHBIE PE3YJIbTATBI

1) rpakaaHCKOro BOCIIUTAHUS :

c(hopMUPOBAHHOCTD IPaXKJAHCKOM MO3UIIMKM 00YyJaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'O YjeHa  POCCHUICKOro 00IIIeCTBa, MIPE/ICTaBICHUE 0
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHHH,
npoleayp TpaKIaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI M JPYroe), yMeHHue
B3aMMOJICMICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUH C WX
GYHKIMAMU 1 Ha3HAYCHUECM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PaKITAHCKOW HISHTHYHOCTH, YBAXKEHHS K
NPOLLJIOMY M HACTOSIIEMY POCCUHMCKOW MATEMATHKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHKEHHUSIM POCCUMCKHX MAaTEMAaTUKOB M POCCUMCKOW MaTeMaTHYECKOM IIKOJIBI,
WCTOJIb30BAaHUE DATUX JOCTIKCHHNW B JPYyTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS

OCO3HAaHHWE JTYXOBHBIX IIEHHOCTEH POCCHUMCKOr0O Hapoja, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECCKUM
NPUMEHEHUEM JIOCTMIKCHUNW HAYKH M JCATEIBHOCTBIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTONYHNBOTO OYAYIIETO;

4) 3¢TEeTHYeCKOT0 BOCIIUTAHUS:



ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAsl ACTETUKY MAaTEMATHYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/Jau, PEeLIEHUH, pacCyKIeHUN, BOCIPUUMUYUBOCTD
K MaTeMaTHYECKUM acCIeKTaM Pa3InYHBIX BUIOB HCKYCCTBA;

5) pu3uvecKoro BOCHUTAHMS:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTeMaTHYeCKWe 3HaHUA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 30pPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIbIXa, peryispHas (Gu3ndeckass aKTUBHOCTb), (PU3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUSAX CHOPTUBHO-030POBUTENBHON JIEATETBbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE ILIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JESATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOH M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynyuel mpodeccu M peaanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHUYeCKOMYy  OOpa3oBaHUIO |
caMOoOOpa30BaHUIO HA TIPOTSIHKEHUU BCEH IKWU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEeMaTUUECKON HANPaBICHHOCTH;

7) ?KOJI0rH4ecKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIBTYphl, TIOHUMAHHE BIIUSHUS
COIMAJIBHO-3KOHOMHMYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOIHON M COLMATBLHOM
Cpenbl, OCO3HaHUE III00AIbHOTO XapaKTepa dKOJIOTHISCKUX MPOoOIeM, OpUEHTAIIUS
HAa TPUMEHCHHE MaTEeMaTUYeCKUX 3HAHWK IS pelieHus 3amad B o0JjacTu
OKpYXalIlel Ccpeapl, IUIAHUPOBAHUE TIOCTYNKOB M OLEHKH HX BO3MOXXHBIX
ITOCJICICTBUH JJI1 OKPYKAIOIIEH CpEeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIISCTBEHHOW  TPAKTUKH, ITOHUMAaHHE
MaTeMaTHYeCKOM HayKu Kak cdepbl UYeTOBEYECKOM MIesATEebHOCTH, JTaroB eé
pa3BUTHSL M 3HAYUMOCTH IS Pa3BUTUS [MBUJIM3ALIMHM, OBJIAJICHUE S3BIKOM
MaTeMaTUKd W MaTeMaTUYeCKOM KYJIbTYpOW KaK CpPEACTBOM IIO3HAHHUS MHUDAa,
FOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEHOBATEIBCKYIO JEITEIBHOCTD
WHJIMBUIYaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE Y4eOHbIe AeiiCTBUS

ba3oBble Jioruyeckue JeMCTBUA:

BBUSIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBIE NMPHU3HAKA MATEMaTHYECKUX
OOBEKTOB, TMOHSTUW, OTHOIICHUH MEXKIy TMOHATHUSAMU, (POpMyIUpOBaThH
onpeJiesieHUs MOHSTUH, YCTAaHABIMBATH CYILIECTBEHHBIN MpHU3HAK KiIaccUu(UKaIuy,
OCHOBaHUS JIJIs1 000OIIECHUS U CPABHEHU S, KPUTEPUH MPOBOJUMOIrO aHAJIN3a;

BOCIIPUHUMATb,  (POPMYJIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:



YTBEPAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00ILIKE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKIACHUSX, Npejaratb KpUTEpUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUN;

JIeNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIJIIOUEHHUI, YMO3aKIIOUEHU 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM
(mpsiMbl€ U OT MMPOTUBHOTO), BEICTPAUBATh apIyMEHTALMIO, TPUBOAUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJICHHS U BHIBOJIbI;

BbIOMpaTh crmocod pelmieHus Y4yeOHOW 3ajaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB  pEIICHMs, BbIOMpaTh Haumbojee MOAXOAAUIMH ¢ y4EToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejibckue aeicTBUS:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BONPOCH,  (UKcHUpyIOIIME  NPOTUBOpEUYHE,  MPOOJIEMY,
yCTaHABIIMBaTh HMCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApTyMEHTHUPOBATH
CBOIO MMO3UINI0, MHEHUE;

IIPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHKE
110 YCTaHOBJIEHWIO OCOOEHHOCTEW MaTeMaTH4ecKoro oObeKTa, IBJIEHUs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITy O0BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIECHUS W BBIBOJBI 1O pe3yibTaTam
NPOBENEHHOTO  HAONIOJIEHUs,  UCCJIEIOBAaHUSA, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIEHU;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOIIECCa, a TaKXKe BBIIBUTATH
MPENOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUH, JaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOTIPOC U JIJISl PEIICHUS 3a/1a4H;

BbIOMpaTh WHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEeMATHU3UPOBaTh M HWHTEPIPETUPOBATh MHGPOPMAIMIO PA3NMYHBIX BHUIOB U
dbopmM IpeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TPEJICTABIATh €€ B Pa3IMYHbIX (opmMax,
WJUTIOCTPUPOBATH TpadhUUECKH;

OLICHUBATH HaJEKHOCTh uH(bOpMaIuu o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBUSA

Oo0wenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUM C YCIOBUAMU U
LUEeNIsIMU  OONIEHUsA, SICHO, TOYHO, T'PaMOTHO BBIPAXKaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEUICHUs 3aJauH,
KOMMEHTUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;



B X0z€ OOCYKIEHMs 3alaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOU TEMBI,
npoOiemMbl, pelraeMol 3aJayd, BbICKA3bIBaTh MWJIEH, HAIEJIEHHbIE Ha TOUCK
pELIEeHUsA, CONOCTAaBIATh CBOU CYXKIEHHUS C CYXICHUAMHU IPYTHX Y4YaCTHUKOB
auanora, oOHapy>KMBaTh Pa3lIMYM€ U CXOJCTBO MO3ULHUN, B KOPPEKTHOU (opme
(opMyIMpOBaThH pa3HOIIACHUS, CBOU BO3PAKEHNUS;

IIPEACTABIIATh PE3YbTAaThl PELICHUS 3a/a4M, dKCIIEPUMEHTA, UCCIIEIOBaHuUs,
MPOEKTa, CaMOCTOATENBbHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4Y€TOM 3ajad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUU.

PerynsiTuBHBIE YHUBeEPCAIbHbIE YUeOHbIE A€l CTBHUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIONITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C YIETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII NHTEJIJIEKT:

BJIQJICTh ~ HABBIKAMHM  II03HABATEIbHON  pedeKCHMM  KaK  OCO3HaHHS
COBEPIIAEMbIX JICHCTBUM M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TIpollecca W pe3yjbTaTa pelIeHUs
MaTeMaTUIEeCKOU 3a/1auw;

NpeIBUACTh TPYTHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJadH,
BHOCHUTH KOPPEKTHBHI B JIEATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HalIEHHBIX ONMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3y/IbTATa IIEIH U YCIOBUSAM, OOBSICHITH IPUIHHEI
JTOCTY)KCHUS WU HEJIOCTHDKCHUSI PE3yJbTaTOB JCATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETIbHOCTD:

IOHMMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHONW M WHIUBUIYATBHON
paboThl TpU pemIeHWH YYeOHBIX 3a7Ja4, NPUHAMATh 1€ COBMECTHOM
JESTENBHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHON pPaOOTHI, pacmpeneisiTh
BUJBI palOT, JOrOBapuUBAaThCS, OOCYXJaTh TIPOLIECC M pe3yidbTaT paboTHI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» ¥ HWHBIE), BBHINOIHATH CBOKO 4YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMaH[IbI, OIICHWBAThH
KaueCcTBO CBOET0 BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce oOydarOmuiics MONYYUT CICAYIONINAC
MpEAMETHBIE PE3YyIbTaThl MO OTIEJIbHBIM TeMaM paboueil mporpamMmbl yueOHOIo
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAJIU3a»:



Yucia 1 BBIYUCICHNUA:

CBOOOJTHO OIEpUPOBATh MOHATHSAMHU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, NPOLEHTHI, HPPAUUMOHAIIBHOE YHCIO, MHOKECTBA
PaLMOHAIBHBIX U JECUCTBUTEIBHBIX YACEN, MOAYJIb IEUCTBUTEIILHOIO YHACIIA;

OPUMEHSATh JOpOoOM M TPOUEHTHl JJIS pEIIeHHUs NPUKIaJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIC 3HAHUU U PEAIbHOMN KU3HU;

OPUMEHSTH NPUOIMKEHHBIE BHIYMCICHUS, TPaBUJIa OKPYIJICHUS, IPUKUIIKY U
OLICHKY pe3yJIbTaTa BEIYUCIICHUN;

CBOOOJHO ONEpUpPOBATH TOHSITHEM: CTENEHb C LENbIM IOKa3aTeseM,
UCIIOJIH30BATh MOAXOAIIYI0 (POPMY 3amucu AEHCTBUTEIBHBIX YHUCEI JJIS PEIICHUS
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS TAHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHSATHEM: apUPMETUUECKUN KOPEHb HATypPaIbHOM
CTEICHU;

CBOOOJIHO OTEPUPOBATH MOHATUEM: CTEICHb C PallMOHAIBHBIM IOKAa3aTelieM;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: JJOTApU(PM UYHnCTia, TECATUYHBIE U
HATypaJIbHBIC JTOTApU(PMBI;

CBOOOJIHO OMEPHUPOBATH MOHITHUSMU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTh pPa3jMYHbIE METOMAbl PEIICHHUs] PAIMOHAIBHBIX W JIPOOHO-
pallMOHAJbHBIX YpPaBHEHWI, MPUMEHATh METOJ HWHTEPBAJIOB [Jis pEHICHUs
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: MHOTOWIEH OT OJHOM NEepPEeMEHHOMH,
MHOTOWIEH C UeNAbIMU KOd(DPUIMEHTaMU, KOPHH MHOTOYIeHa, TMPUMEHATH
JI€JICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUTSL peLIeHUs 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMPENETUTENh MATPUILI 2 X 2 W €ro TEeOMETPHUYECKHH CMBICT,
MCITIOJI30BaTh CBOMCTBA OMpENEHIUTENss 2 X 2 1Js BBIYHCICHUS €ro 3HA4YCHWS,
MPUMEHSTh OMNPEACNIUTENIN JJI1 PELICHUs] CUCTEMbl JIMHEWHBIX YpaBHEHHH,
MOJIEIUPOBAThH PEAbHbIE CUTYallMH C OMOIIbIO CUCTEMbI JJUHEUHBIX YpaBHEHUN,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIA C IOMOLIBK0 MATPHUL W OIPEICIIHUTENEH,
MHTEPIPETUPOBATH MMOTYyUYECHHBIN PE3yJIbTaT;

WCIIOJb30BaTh CBOMCTBA JEUCTBUM C KOpPHAMH ISl MpeoOpa3oBaHUS
BBIPAKCHUU;

BBINIOJIHSITH TPEOOPa30BaHUSI YUCIOBBIX BBIPAXKEHUM, COJIEPKAIIUX CTEIIEHU C
palMOHATIBHBIM MTOKa3aTeIeM;

HCMOJIb30BaTh CBOICTBA jorapudmoB TSt npeoOpa3oBaHus



norapu@MUYECKUX BBIPAKECHUM;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMH: HpPpaAlMOHANIbHBIC, TMOKa3aTeIbHbIE M
norapumMuyecKkre ypaBHEHHUS, HAXOJUTh UX PEIICHUS C TTOMOIIbIO PABHOCHIIBHBIX
MEePEX0/I0B UM OCYIIECTBIISIS MPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (PopMyIbl amsi mpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUI,

CBOOOJIHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATH  HeoOXoAumble (GOpPMYyNIbl  [JIsl  pPEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh peallbHbIE CHUTYalldd Ha S3bIKe aireOpbl, COCTaBIATH
BBIDQKCHUS, YpaBHEHHs, HEPABEHCTBa IO YCJIOBHIO 3a/layd, WCCIEI0BATh
MOCTPOSHHBIC MOJIETU C UCIIOJIb30BAHUEM armapaTa anreopsl.

DyHKIUHN U TPpaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3aaHus (PyHKIUH,
B3aMMHO oOOpaTHble (YHKIMH, KoMMo3uius GyHKUMA, Tpaduk GyHKIUH,
BBITIOJTHATH DJIEMEHTapHBIE TIpeoOpazoBaHus rpadukoB QyHKIUH;

CBOOO/IHO OIEPHPOBATH TOHATUSMHU: OOJACTH OINpPENCICHHUS M MHOMXECTBO
3HaYeHW PyHKINHU, HYTH (PYHKIIUN, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJTHO OINEpUPOBATh TMOHATUAMH: YETHBIE M HEUYETHBIE (PYHKIIUH,
nepuogudeckue QyHKIHUH, MPOMEKYTKM MOHOTOHHOCTU (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (QYHKIIMM, HAuWOOJbIIee M HaUMEHbIIee 3HaueHHe (YHKIUM Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: CTENEHHAss (PYHKIHS C HATYypalIbHBIM H
[EeJBIM TOKa3aTeneM, Ipa@uK CTENeHHOW (YHKIMH C HAaTypalbHBIM H IEIBIM
nmokazareneM, rpaduK KOPHsS N-oi CTeNeHW Kak (YHKIIMU OOpaTHOM CTENEeHH C
HATypaJIbHBIM ITOKa3aTENIEM;

ONEepUpOBATh TMOHATHUSMU: JIMHEWHAas, KBaJpaTU4HAs U JIPOOHO-TMHEHHas
(GYHKIIUH, BBITOTHATH YJIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TpadUKOB;

CBOOO/IHO OMNEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JiorapupmMuueckas
byHKIIMU, WX CBOMCTBAa M rpadUKH, HCIOIB30BaTh WX TpadUKH IS pPEIICHUs
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBaTh TMOHATUSAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKIIMI YHMCIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku GYHKOUN A7 HCCIEAOBaHHS MPOIECCOB H
3aBHCHMOCTEH MpU PEUICHUM 3a7a4 U3 IPYruX Y4eOHBbIX MPEAMETOB M PeaJbHOU
’KU3HU, BBIpaKaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY BEIHMUYNHAMU;

Hayana MaTeMaTH4ecKOro aHAIU3Aa:

CBOOOIHO ONEpUPOBATh MOHATHUAMHU: apumeTHyeckas M TeoMeTpuyeckas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi TeOMETPHUIECKasi MPOrpeccus, JUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, GOpMyIia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
O KOHCTAHTE;

MCIIONIB30BaTh MPOTPECCHU AJI PEIICHHs PEANbHBIX 3a/ad MPUKIATHOTO



XapaKTepa;

CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIPAHUYEHHBIE MOCJIEI0BATEIbLHOCTH,
MOHUMAaTh OCHOBBI 3apOKJIEHUS MAaTeMaTHMYECKOro aHalu3a KaK aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OMEpUPOBATh TMOHATUAMM: HENPEPHIBHbIE (PYHKUIUHU, TOYKH
pa3psiBa rpaduka QyHKIMU, aCUMIITOTHI Tpaduka GyHKUINU;

CBOOOJHO OINEPUPOBATH MOHATHEM: (YHKLHS, HENpEepbIBHAs Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH 1JIs1 pellieHus 3a1a4;

CBOOOJHO OIEpUPOBATh MOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaguky GyHKINH;

BBIUUCISATH POU3BOJHBIE CYyMMBbI, TPOU3BEACHUS, YACTHOTO M KOMIIO3HUIIMH
IBYX (YHKIIM, 3HATh MPOU3BOJIHBIC JIEMEHTAPHBIX () YHKIIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (U3MYECKUH CMBICI MPOU3BOIHOM st
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ~ ONEpUPOBATh  TOHITHUSAMHU:  MHOXECTBO, ONEpaluu  Hajl
MHO>KECTBAMU;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONUCAHUS PEaTbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OIMpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTa, JOKA3aTeIbCTBO, PABHOCUIIBHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenmss B 11 kJacce oOydYarOnIuics IOJIYYUT CICAYIOIIUE
NpEeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIIU3a:

Yucaa v BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATUSIMHU: HATypaJlbHOE U 1I€JI0€ YHUCIIO,
MHOXECTBA HATyPaJIbHBIX M LEJbIX YUCEJ, HUCIOJIb30BaTh MPU3HAKHU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen JIJsl pelieHus 3aj1ayd, NpUMEHSTh
anroput™ EBKna;

CBOOO/IHO OIEpUpOBaTh MOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBaTh
HaTypaJIbHbIE YHCJIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMILJIEKCHOE YHCIO M MHOMXECTBO
KOMILUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandeckoul u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATh apu(METUUECKHE ONepaluy ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HPPAIMOHAIBbHBIC, IMOKa3aTelbHbIC WU
norapumMuyeckre HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  TOMOUIBIO
PaBHOCUJIBHBIX MTEPEXO/IOB;

OCYIIECTBIISITh OTOOp KOpHEH TMpH pEUIEeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJIHO OINEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
MPUMEHSITh  HEOOXOAUMble  (POPMYJIbI  JJIsi  pEHIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTb YpPaBHEHUI U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEJCTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUH U HEPABEHCTB;

pelarthb paloHalbHbIE, VMppaluoOHAIIbHBIE, MokasaTejbHbIE,
norapumMuyeckue W TPUTOHOMETPUUECKHWE YpaBHEHHSI U  HEPABEHCTBA,
coepKale MOAyJU U mapamMeTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pEaIbHbIC CHUTYallUM Ha S3bIKE aireOphl, COCTaBIISATH
BBIPAXKCHMS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBl IO YCIOBUIO 3a]auyH,
UCCJIEJIOBaTh IIOCTPOCHHBIE MOJEIM C UCIIOJB30BAaHUEM allmapara ajre0phl,
WHTEPIPETUPOBATH MOJYUYEHHBIN pe3yiIbTarT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMU (DYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIMH JIBYX ()YHKITHI;

CTPOUTH T'eOMETpUYecKHe oOpa3bl ypaBHEHUH MW  HEPaBEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  ONEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPHUUECCKUX
dynKmi;

IPUMEHATh (QYHKIUH JJII MOJCIUPOBAHUS M HCCICJAOBAHUS PEaNbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCKOIro aHaJIM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIs UCCAeA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE M HAMMEHBIIICEe 3HAYCHUS ()YHKIIMH HEIPEPHIBHOM Ha
OTPE3KE;

MCMOJIb30BaTh IPOU3BOJAHYIO I HAXOXKIACHHUS HAWJIYYIIEro PENICHUsS B
NPUKIAIHBIX, B TOM 4YHCII€ COIMAJIbHO-DKOHOMHYECKHX, 3ajayax, Il
OompeAeIeHUs CKOPOCTH M YCKOPEHHs IIporiecca, 3aJdaHHOro (opmynon wim
rpaguKoMm;



CBOOOJHO OINEPUPOBATH MOHATUSIMHU: NEPBOOOpa3Has, ONpPENENEHHBIM HHTErpan, HAaXOIWUTh MEPBOOOpA3HbBIC
ANIEMEHTAPHBIX (PYHKIUI U BBIYUCIATH UHTErpall o popmyiie HeroTona-JleiOnuna;

HaxXOJUTh IUIOMIA[U IUIOCKMX (GUIYp U OOBEMBI TEJl C MOMOILBIO HHTErpaja; HMMETh IMPEACTaBICHUE O

MaTeMaTU4YECKOM MOJEIUPOBAHUUA HA IIPUMEPE
cocTaBlieHUs Tu(PepeHINaTbHBIX YPAaBHEHUN;

pelaTh NpUKIAJHbIE 33141, B TOM YHCII€ COLIMATIbHO-DKOHOMHUYECKOr0 U (PU3NYECKOro XapakTepa, CpeACTBaMu
MaTeMaTU4YECKOr0 aHAJIN3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
n/n NMPOrpamMmmbl Bcero Konrpoanuere | Tpakruteckue oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypes:
MHO0XecTBO IEUCTBUTEILHELIX YHUCE.
1 Muorounensl. PariionanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiuu 1 rpaduxu. Crenennas QyHKIus ¢ 12 1
L[eTBIM TIOKa3aTeIeM
3 ApudmeTnueckuil KOPEeHb N-0i CTEIEHHU. 15 1
WppatnmonansHbie ypaBHEHUS
4 [TokazarenpHas ¢ynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckast QyHKIHSL. 18 1
Jlorapudmuueckre ypaBHEHUS
5 TpuronomeTpuyecKkue BoIPAKECHUS U 99 1
ypaBHEHUS
[locnenoBarenpHOCTH U IPOTPECCUU 10 1
Henpepsieusie pyakiuu. [Iponssoanas 20 1




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
. Tema ypoka Beero Konrpoasubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThl padoTsbI pecypest
1 [[MHOkecTBO, OTIepaliii HaJl MHOYKECTBaMHU 1
¥ UX CBOMCTBA
2 Juarpammsl Ditnepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
ammapata sl pelieHus 3a1a9
Panmonansubie yncina. OOBIKHOBEHHBIE U
4 JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MepUOANYECKHIE ApoOH
Panmonanesnble urcia. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MepUOANYECKHIE ApoOH
5 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pelIeHHs TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1
pelIeHHs TPUKIIAJIHBIX 3a/1a4
8 JlericTBUTENbHBIC YKCIIa. PalnoHaabHEIE U 1
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
JIENCTBUTEIIFHBIMU YHCIIAMU
10 Monaynb 1eiCTBUTENBHOTO YHUCIIA U €TO 1

CBOICTBa




11

[TpuGnnxEHHbIC BEIYUCIICHHS, IPABUIIA
OKpYIJICHM, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOJbI PCIICHUA LCIIbIX U
JTpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCJIbIX U
IpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ TIEeTBIMA KO3 PHUITHEHTaMH.
Teopema Buera

17

Pemenue cucrem JIMHEHMHBIX YpaBHEHUH

18

Pemenue cucrem JIMHEHHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCJICHHE €r0 3HAYEHHS

20

Omnpenenurens MaTPUIbl 2X2, €ro
T€OMETPUYECKUI CMBICT M CBOICTBA;
BBIUHCIIEHUE €TO 3HAUEHUS

21

[IpuMeHeHue onpenenuTens Ui peleHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemrenne npukiiagHelx 3a1a4 ¢ IOMOILBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

24

KonTtposneHast padoTa: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

@yHK1MSL, CIOCOOBI 3aJaHUs PYHKLIHH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpazoBanus rpadukoB GyHKIMI

27

OO0nacTh ornpeneeHus: © MHOXKECTBO
3HaueHni Qpyakuuu. Hymu Gysakmmm.
[TpoMexxyTKH 3HAK MMOCTOSIHCTBA

28

U&TtHbie 1 HEUETHBIC (PYHKITHH.
[Tepnoanueckue Gpynkmuu. [Ipomexyrku
MOHOTOHHOCTHU (YHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HaubonbIiee 1 HauMeHblIee 3HaUCHUE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
TuHeHas GyHKIUN

31

DneMeHTapHOE Ucciel0BaHue U OCTPOCHHE
rpaduKoB 3TUX QYHKIUI

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUI

33

Crerens ¢ LICIBIM IOKa3aTeneM. buHom




Hrrotona

Crerens ¢ IICILIM IOKa3aTelieM. bunom

34
HeroTona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
1enbIM nmokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "CrenenHas QpyHKIus.
Eé cBoiicTBa u rpagux"

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIepKalIuX CTEIICHU U KOPHH

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHH

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalluX CTEIICHU U KOPHH
WppannonansHelie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PELIECHHS UPPALIMOHAIBHBIX
ypaBHEHUH
WppannonaisHeie ypaBHeHUs. OCHOBHBIE

43 METO/bI PELICHHS] UPPALIUOHAIBHBIX
YpaBHEHUH
Wppannonanssblie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PELICHNS] UPPALUOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUH

UppalMOHAIBHBIX YPaBHEHHH




PaBHOCWIBHBIE IEPEXOBI B PELLICHUH

46 HUPPALMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN
HPpAIMOHAJIBHBIX YpaBHEHUM

48 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN
HPpAIMOHATIBHBIX YpaBHEHUM
CpoiicTBa U rpauK KOpHS N-OM CTETEHU KaK

49 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaIbHBIM
oKasaresjaemM
CpoiicTBa u TpaduK KOPHS N-0i CTENEHU Kak

50 (dbyHKIIMM OOpPaTHOM CTETIEHH C HATYpaTbHBIM
roKasaresjaemM
KonTtponbHas pabota: "CBoiicTBa u rpaduk

51 KOpHS n-oi crenenu. MpparmoHaibHbIe
ypaBHEHUS"

59 CreneHs ¢ palioHaIbHBIM IIOKa3aTesIeM U €€
CBOMCTBA

53 Crenens ¢ palioHaIbHBIM IIOKa3aTesIeM U e
CBOMCTBA

54 CreneHs ¢ palrioHaIbHBIM TIOKa3aTesIeM U e
CBOMCTBA

55 [TokazarenpHas GpyHKIUSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
pelieHus: ypaBHEHHI

57 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHust ypaBHeHHI

58 [TokazarenbHble ypaBHeHUs1. OCHOBHBIE




MCTOAbI pCHICHUS IMTOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

[Tokazarenbublie ypaBHeHus. OCHOBHbBIE

59 METO/Ibl pEIICHUS MOKa3aTeIbHBIX YPaBHEHUN 1
60 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 1
METO/IbI PEIICHUS MTOKa3aTeIbHBIX YPaBHEHUN
61 KonTponsnas paboTta: "IlokazatenbHas 1
¢ynknus. [lokazarenpHble ypaBHEHUS "

62 Jlorapudm uncna. CoiicTBa jorapudma 1

63 Jlorapudm umcna. CoiicTBa jorapudma 1

64 Jlorapudm yucna. CpoiicTa norapudma 1

65 JlecsiTuuHble U HaTypajibHbIE JOrapudmMbl 1

66 JlecATHYHBIEC U HATYpaJIbHBIE JTOTapH (MBI 1

67 [IpeoOpazoBaHue BrIpaKEHUH, COACPIKAITUX 1
sorapudmsl

68 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

69 [IpeoOpa3oBaHue BbIpaXKEHUH, COJIEPHKAILIUX 1
sorapudmsl

70 Jlorapudpmuueckas GpyHkuus, e€ cBoicTBa U 1
rpaduk

71 Jlorapudpmuueckas GpyHkuus, €€ cBoicTBa U 1
rpaduk

79 Hcnons3oBanue rpadguka GyHKIMM 11 1
peleHus ypaBHEeHHH

73 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHEHHH

74 Jlorapudpmuueckue ypaBHeHus. OCHOBHbIE 1




METO/Ibl PEIICHUs JIOTapU(HMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pEIIeHUs Jorapu(PMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/1bI peIeHUs JIOrapUu(PMHUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE IEPEXOIbI B PELICHUH
Jorapu(pMUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TIEpEXOIbl B PELICHUH
Jorapu(MUUECKUX ypaBHEHUI

79 KonTtponbHas padora: "Jlorapupmuueckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAHT'€HC
YHCIOBOTO apryMEHTa

82 ApKCcHHYC, apKKOCHUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

84 olpeieIeHue TPUTOHOMETPUIECKUX (DYHKIMUH
YHCIIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPUIECKUX (DYHKIIUN

YHUCJIOBOIO aprymMmcHTa




86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPHYECKUE (POPMYJIBI 1

89 OCHOBHBIEC TPUTOHOMETPHYECKUE (POPMYJIBI 1

90 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX 1
BBIPKEHUI

01 [IpeoGpa3oBaHue TPUTOHOMETPUUECKHUX 1
BBIPKEHUI

92 [IpeoGpa3oBaHue TPUTOHOMETPUUECKHUX 1
BBIPOKEHUI

93 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIPOKEHUI

94 Pemenne TpuroHoMeTprUeCKMX ypaBHEHUN 1

95 Pemienne TpuroHomMeTprUeCKMX ypaBHEHUN 1

96 Pemenne TpuroHoMeTprUeCKMX ypaBHEHUN 1

97 Pemenne TpuroHoMeTpHUECKUX YpaBHEHUN 1

98 Pemienne TpuroHoMeTpHIECKMX YpaBHEHUN 1

99 Pemienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 Pemenue TpuroHoMeTpUUECKUX YpaBHEHHM 1
KontponbHas padoTa: "TpuroHomeTprudeckue

101 BBIPKEHHUS M TPUTOHOMETPUUYCCKUE 1
ypaBHeHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 rocJie0BaTenpbHoCTeR. Meron 1
MaTeMaTH4eCKONH UHAYKIIUU

103 MOHOTOHHBIE ¥ OTPAaHUYCHHBIE 1

OCIICA0BATCIIBHOCTH. I/ICTOpI/IH aHajJIn3a




OECKOHEUYHO MAaJIbIX

104 Apudmerrueckasi mporpeccust

105 I'eomeTrpuueckas nmporpeccus

106 BeckoneuHo yObIBaroIast reoMeTpruIecKas
nporpeccus

107 CymMa 6ecKOHEYHO yOBIBAIOIICH
TeOMETPUIECKO Mporpeccun

108 JIMHEHBIN ¥ SKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyia CII0KHBIX TPOIIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. DopMyia CII0KHBIX TPOIIEHTOB

110 Hcnonp30BaHue MPOTPECCHH ISl PEIICHUS
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padora: "IlocnenoBaTeabHOCTH
u nporpeccun”

112 HenpepsiBHbIC DyHKIIMKM 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMHA

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIHIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTtox MHTEpBAJIOB Ul PEILICHUSI HEPABEHCTB

117 MeTtox MHTEpBAJIOB Ul PELLICHUSI HEPABEHCTB

118 MeTtox MHTEpBaJIOB Ul PEILICHUSI HEPABEHCTB

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX

GYHKIMH 1715 pereHus 3a1a4




120 IIpuMeHeHne CBONCTB HENIPEPBIBHBIX

GYHKIMH 1S peleHus 3a1a4
epBasi M BTOpasi MPOU3BOIHbIC KIIMH

121 I1 VH

122 Ornpenenenue, TeOMETPUUECKUN CMBICIT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTeabHOU K rpaduky
byHKIIIN

125 VYpaBHeHHEe KacaTelbHON K rpaduKy
byHKIIIN

126 [Ipon3BoHEIE NIEMEHTAPHBIX (PYHKITHIA

127 [TpousBoiHbIE d7IEMEHTAPHBIX (QYHKITUH

128 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3ULUHU (DYyHKIIMHA

129 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMIIO3ULIUHU (DYHKIIMIA

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3ULIUHU (DYHKIIMIA

131 Kontponbnas padota: "IIpousBogHas"

132 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkunn"

134 [IpomexyrouHas aTTecTanus

135 [IpomexyrouHas aTTecTanus

136 [ToBTOpEHue, 06001IeHNE, CCTEMAaTH3AIUS




3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME
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