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HOACHUTEJIBHASA 3AIIUCKA

VYueOHbIl Kypc «Anredpa W Hauajla MaTEeMaTUUECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYnBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYEeCKOe U aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIS. OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU opme.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTeMaTHYECKOTO aHajau3a 3akKjajblBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HH,
MO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCEIHEBHOM KM3HU. B TO xe Bpems oBlajeHue aOCTPAKTHBIMU U JIOTUYECKH
CTPOTHMH KOHCTPYKLIMSIMH aiureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKJEHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JEIyKTUBHO, MCIOJIb30BAThH
00001IeHe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTHIO, (HOPMUPYET
KpEaTUBHOE M KPUTHYECKOE MBIIIUICHHE.

B xone msydyenus yyeOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanM3a» OOyYaroNIMecs IMOJy4YalOT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEIILHOTO TIOCTPOCHHSI MAaTeMaTHYECKUX MOJIEIEeH peanbHBIX CUTYaIlHi,
UHTEPIPETAIMM  TOJYYECHHBIX  PEIICHHH, 3HAKOMSTCA C  MpUMepaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcss Kak uepe3 yd4eOHbI wmaTepualn, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyoleil MNpOJOKUTENBHON  KOHUEHTpPAallMKM  BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommku oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICIICHBI CIEIYIOUIUE COJIepkKaTeIbHO-MEeTouYeckue muHuu: «Hucna



U BhIUHCICHUN», «DYyHKIIMU U Tpadukm», «YpaBHCHHS M HEpaBeHCTBa», «Hauama
MaTeMaTHYecKOTo aHanu3a», «MHOXecTBa W JIOTMKa». Bce OCHOBHEIC
COZIePKATEIbHO-METOIMUECKUE JIMHUU W3YYarOTCS Ha TPOTSHKEHUU JBYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra U MOCTETICHHO HACHIIMIAsCh HOBBIMM TeMaMHU W paszzicnamu. JlaHHBINA
y4eOHBIM KypC SBJISETCS WMHTETPATHBHBIM, TIOCKOJBKY OOBEIMHSICT B cede
collepKaHNEe HECKOJIbKMX MAaTEeMaTHYeCKHX JTUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHYECKUA aHAN3, TEOPHS MHOXKECTB, MAaTeMaTHUYECKasl
noruka u apyrue. [lo Mepe Toro kak oOyuaromuecs OBIaJEBalOT BcE Ooiee
IMIUPOKUM MaTEMaTHYECKUM alllapaToM, y HUX TOCIEAOBATEIBEHO (OPMUPYETCS U
COBCPIIIEHCTBYETCS YMEHHE CTPOWTh MATEMATHUECKYI MOJENb peaabHOM
CUTYaIllH, MMPUMEHSATH 3HAHUS, TOJyUYCHHBIC NTPU U3YYCHUH YYEOHOTO Kypca, JUIs
pEIIeHUsI CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYEeCKOW 3aj[auu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYEeCKasT TUHHS «UWcla W BBIYUCICHUS» 3aBepIiacT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIb30BaHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBaHHss 0co0O€ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS WCIIOIB30BAHHUE PAa3TMYHBIX
dopMm 3ammcu 4Ymcla, YMEHHE JeaTh NPUKUAKY, BBITONHATH NPHOMKEHHBIC
BBIYUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIMUPUICCKUE 3aJayd W OIepalH: JEJICHHE HaIleJo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIliU, a TaKKe
W3BJICUCHUE KOPHSA HATYpajJbHOM CTEMEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCET.
brnarogapsi mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NIl PEUICHUS Pa3IMYHBIX 3a7a4
dbopMupyeTcsi peICTaBICHUE O €IMHCTBE MaTEeMaTHUKU KaK HAyKd U e€ poiid B
MOCTPOCHUU MOJIeNIe PEaJIbHOTO MHpA, IIUPOKO HUCIOJB3YIOTCS 0000IIeHHE |
KOHKpETH3aIHs.

Jluaus «YpaBHEHHSI W HEPABEHCTBA» peaTM3yeTCs Ha TPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro OOmIero oO0pa30BaHUs, IMOCKOJBKY B KaXKIOM
paznene IlporpaMMbl TIPEeTyCMOTPEHO peIieHWe COOTBETCTBYIOIMX 3ajad. B
pe3ynbprate OOydYalIIuecs OBIAJCBAIOT PA3TUYHBIMA METOJAaMHU  PEIICHUs
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUUYECKNX YpaBHEHMN, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3ajad,



coxepkamux mnapaMmeTpbl. llolydeHHbIE yMEHMS IIMPOKO HCIIOJIB3YIOTCS IIPH
UCCJEeI0BAaHUH (DYHKLIMI ¢ TOMOLIBIO MPOU3BOAHON, IPHU PEIICHUH MPUKIATIHBIX
3a/1a4y M 3a7a4 Ha HAaXOXJCHUE HauOOIBIINX U HAUMEHbLIUX 3HAYCHUH (YHKIUU.
JlanHas conep:katesibHas JUHUS BKIIOYAET B ce0sl Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJIHATh ~ pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMsl  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Mareprajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUICHUSI OO0y4Yaromuxcs, (GOPMUPYIOTCS HABBIKU JI€TyKTHUBHBIX
paccykaeHuil, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npeniaraetr d(QQEeKTUBHbIE WHCTPYMEHTHI JUIsl pEUIeHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3374, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopnepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3ydueHnue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U TpaduKoB, UCIOIb30BaHUE (YHKIMA U PEIICHUS 3a/ad U3 APYTHX y4eOHBIX
IPEAMETOB U PEANBHOUN KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJM30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHUE
ynensiercss GOPMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUN HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHoU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3alluH, UCTIOIb30BAHUIO AaHAJIOTUI.

ConepxartenbHass n1uHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/1ad4,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSBISETCS BO3MOXHOCTb CTPOHUTh
rpaduku  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEHWS, BBIYUCIATH IUIOMAAU (Guryp u oOBEMBI TEd, HAXOAWTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas coaep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH PEaJbHbIX CUTYyalui,
MO3BOJISIET HAXOAWTh HAWIydllee pPEHICHHE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMabHO-JIOTUYECKOTO U
KpEAaTUBHOTO MbIIUICHUSA, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS



3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIOT O
BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKON JIOTUKH. TeopeThko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpC MIKOJbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoJyiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIOUIMI BCE pa3Jieiibl
MaTeMaTUKu M €€ NPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpPWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss T[MOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU W HUCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT MpPU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIECHHBIM
npaBujaM  I[OCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO € JJEMEHTAMHU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS HAa OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOoM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3TUX MOJIeJIed C TIOMOUIBIO afmapara ainredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KQXbI U3 pa3/iesioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCTIONB3YETCsA IS PelleHUs MPUKIATHBIX 3amad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3a7ad4  OOydYarolluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh TO  (OPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIecce U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Havyana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).

COILEPKAHUE OBYYEHUA

10 KITACC

Yuciia 1 BLIYUCIEHUS



Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApoou. IlpumeHenue npoOeil M MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PauuoHanpHblE Y UPPALMOHANBHBIE YHUCIIA.
ApudmeTnyeckue omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JNEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnukEHHBIC BBIUUCICHHUS, MTPaBUIIa
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ 1elbIM MNokaszaTteneM. bumHoM Hreiotona. Mcmonb3oBanue
noaxoAsmied GopMbl 3aMucH AEHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a71a4 U IPEJCTABIICHUS TaHHBIX.

ApudmMeTndyecknii KOpeHb HaTypPaJIbHOM CTENEHU U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM [OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEJILHBIM MOKA3aTCIIEM.

Jlorapudm umcna. CoiicTBa norapudma. JlecaTuunple W HaTypajbHbIC
Jorapugmsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHM€HC YMCJIOBOTO aprymMeHTa. APKCHUHYC,
APKKOCUHYC M apKTAaHI€HC YHUCJIOBOTI'O apryMEHTA.

YpaBHEHUsS ¥ HEPABEHCTBA

ToxmecTBa W TOXACCTBEHHBIC IpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUsI. PaBHOCUIIbHBIE ypaBHEHHS W YypaBHEHUs-clieACTBUsA. HepaBeHCTBO,
pellIEHNE HEPABECHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IEIbIX U APOOHO-PANMOHAIBHBIX YPABHEHUH U
HEpABEHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHOrouieHsl ¢  LEIbIMH
koadurnnenramu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BEIPAKCHUH, COICPKAIIUX CTEIICHH U KOPHHU.

HppanuonanbHbie YpaBHCHUS. OcHOBHEIC METO/IbI pelIeHus
HUPPALMOHAIBHBIX YPABHCHUMU.

ITokazaTenbHble ypaBHEHHS. OCHOBHBIC METOJbI PEIICHUS IMOKa3aTEIbHBIX

YPaBHEHHM.

[IpeoGpazoBaHre BIPAXKEHUIA, COACPIKAIINX JOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METO]IbI perieHus
norapuMUUYECKUX YPaBHEHH.

OcHOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellieHre TPUroHOMETPUUECKUX YPABHEHUN.
Pemenne cucrteM nuHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JMHEWHBIX
ypaBHeHuil. OnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOWCTBA, BBIUYHCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE OIPEICIIUTENS ISl PEUICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PelleHnMe NpUKIaIHBIX 3aJad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOZACIHU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIENM PEAJTbHOM CUTYyallMd C IOMOILBIO
YpPaBHEHUNM MU HEpaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3judHbIX o0JacTell HAYyKH W peaabHOU
KU3ZHU.

DYyHKIUH U TPaPUKHU

OyHKIMA, cnocoObl 3agaHus (QyHkuuu. B3auMHO oOpaTHble (QYHKIUU.
Komnoszunus ¢ynkumit. I'padux ¢dyHKIuu. DneMeHTapHbIe NpeoOpa3oBaHUs
rpadukoB ¢ yHKIHMA.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuogudeckue
byakuun. [IpomMexyTku MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHHUMYMBI
dbyakuuu. Hanbospiiiee 1 HauMeHblIlee 3HaYeHUsT (PYHKIIUU HA TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-ITWHEWHAs (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[lokazatenbHast U jorapu@muyeckas (QyHKIUH, UX CBOHCTBA U TpaduUKH.
Ucnonb3oBanue rpaduxoB GyHKUIUN TS pelICHUs] YPaBHEHUI.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peEajbHbIX IMIpollecCaXx U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamn3a

IlocnenoBaTeaIbHOCTH, CHOCOOBI 3aJaHMs IIOCJIEAOBaTeabHOCTEH. MeTon
MaTeMaTHYECKOU VHJYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUST BO3HMKHOBEHHS MaTeMaTHYECKOIO aHajau3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBarormas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIUAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
MpOUEHTOB. lcnonp30BaHWe MpOrpeccH i PEHIEHHs peajbHbIX —3aj]a4
MPUKJIAAHOTO XapakTepa.

HenpepeiBuble (QyHKIMU W uUX cBoiicTBa. Touku paspbiBa. ACHUMMTOTHI
rpadukoB Qynkruii. CBoiicTBa (QYHKIIMN HENPEPBHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PEUICHHUS HEpPaBeHCTB. lIpuMeHeHHWe CBONCTB HENMPEPBIBHBIX
GyHKUMI 1714 peleHust 3a1ay.



[lepBas u BTOpas npousBojHble PpyHKIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3HYECKH CMBICT IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpauKy (PyHKIIHH.

[IpousBoAHBIE  AJIEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHozxecTBa U JIOTMKA

MHoxecTBO, oOIepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. I[IpuMeHeHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara s
OIIMCAaHUA pPEaJbHBIX IIPOLECCOB M SBICHUMN, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOTro OOBEKTa, CIIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KUIACC

Yucia v BbIYMCICHUS

Harypanbabie u uenvsie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU IIEJIBIX
gyuces, HauOospmmii ol nenurens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkinuaa st pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie wucna. AnreOpanyeckass W TpUTOHOMETpHUeckas (OpMbI
3alMCH KOMIUIEKCHOTO YHciia. ApU(pMETHYECKHe OMNepalud C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEIN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHHMHM ¢  IIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(MHUUECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBl PEIICHHS CHCTEM M COBOKYIMHOCTEH pAlMOHAIIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTPaMH.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3aJad W 3aJad W3 Pa3IMYHBIX 00JIaCTe HAyKH W pPEabHON
KW3HU, HHTEPHPETALHNS MTOTYYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPAaPUKH



I'padpux xomnoszunmu ¢QyHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUUA WU
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GpyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpriueckne mMeTonbl pelieHHs ypaBHEHHMM W HepaBeHCTB. I 'paduueckue
METO/bl PELLICHHUS 3a/1a4 C TapaMeTpaMHu.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX YUYEOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHAIM3a

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblllero M HAaMMEHBLIETO  3HAYEHUU
HENPEpPbIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnE NPOW3BOAHOM [UJIi HAXOXKJACHUS HAWIY4YlIEro pPEUIEHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs CKOPOCTM U YCKOpPEHHs IIpoliecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPa3HBIX.

HNuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucienue
ornpenenéHHoro uurerpana no gopmyne Hototona-JlelOnuna.

[Ipumenenue uHTErpaia s HAXOXKACHHUS IUIONIAAEeH IIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TETI.

[Ipumepsbr pemenuit nuddepeHInAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMONIBI0 U] hepeHInaTbHBIX
yYpaBHEHUH.

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YUEBHOI'O KYPCA

«AJITEBPA 1 HAYAJTA MATEMATHUYECKOI'O AHAJIM3A»

(YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBILEI'O

OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUN 00YUYAOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WJIECHAa  POCCHUHCKOro  0OIecTBa,  MpEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM,
MpOLEyp TPaXKIAAHCKOTO oO0mIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:



c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HACHTUYHOCTH, YBAXKECHUS K
MPONUIOMY M HACTOAIIEMY POCCUHWCKOW MAaTEMaTHUKH, IEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOM LIKOJIBI,
WCIOJb30BaHUE ATUX JOCTHKEHUM B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKM U JICSITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsg ACTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajlau, PEIIeHUH, pacCyXJIeHUH, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3JI0POBOro M 0e30MmacHOro oopasa KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIbIXa, peryisipHas ¢pu3nueckas akTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHON €SI TENBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTU TPYIOJIOOUS, MHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESATENIBHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U e€ NUPHIOKECHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mpodeccun W peann3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caM000pa30BaHUI0 Ha MPOTHKEHWHM BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYphl, TOHWMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOMU
Cpellbl, 0CO3HaHME TJI00AIBLHOTO XapaKkTepa dKOJIOTHIECKUX TPOOIeM, OpUeHTAIUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpYXalUIEH Cpeapl, IUIAHUPOBAHHUE IIOCTYNIKOB W OLEHKM HMX BO3MOYKHBIX
MOCJIEICTBUI JIJIsI OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUE
MaTeMaTU4eCKOM HayKu Kak c(epbl YeIOBEYECKOM JIeSITeIbHOCTH, ATanoB ¢



pa3BUTHA W 3HAYMMOCTH JUISL DPA3BUTUSA LMBWIM3ALMHM, OBJIAJACHUE S3BIKOM
MaTeMaTUKAd M MaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEJCTBOM IIO3HAHUSA MUpa,
TFOTOBHOCTBh OCYILECTBJIATH ITPOEKTHYIO H HCCIEIOBATEIBCKYIO JIESITEIBHOCTD
VWHJVMBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3zoBble JJornyecKkue NecTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIISCTBCHHBIC IMPU3HAKK MAaTEMaTHUYECKHX
OOBEKTOB, TOHATHA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpEeJICIICHHS TIOHATHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIINH,
OCHOBaHHUS i1l 0000IICHHS M CPAaBHECHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a,

BOCIIPUHHMMATh,  (OPMYJIUPOBATh W  NPeoOpa3OBBIBATH  CYKICHUSA:
YTBEPJANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPCUHS
B (akTax, JaHHBIX, HAOJIOMCHUAX W YTBEPXKICHHSX, MPEAJIaraTh KPUTCPUHU JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYyKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(MpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTAIUIO, IPUBOIUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJBI;

BBIOMpATh CIOCOO pelieHus ydeOHOH 3amayu  (CpaBHHMBATh HECKOJIBKO
BApUMAHTOB  peUICHUs, BbIOMpaTh HamboJee MOAXONAIUNA ¢ y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabcKue AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpPMHUpPOBATH TUMOTE3y, APTyMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

IPOBOJAUTH CAMOCTOSTEIILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBIECHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXKTy 00BEKTaMU, SIBICHUSMH, ITPOIIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIECHHS W BBIBOJBI MO pPe3yJbTaTaM
MPOBENEHHOTO  HAOIONIEHWs,  WMCCICIOBAHUSA, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPEATOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBIIATH ACPUIMTH MH(POpPMAIMK, JaHHBIX, HEOOXOAUMBIX IJi1 OTBETa Ha
BONIPOC U JJIs pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH HH(GOPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpHpPOBaTh HMH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMYHBIX (Popmax,
WTIOCTPUPOBATh Tpaduecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIIBLHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajauyw,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXXJIEHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pelIaeMoi 3aJauM, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TIOMCK
peIIeHns, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
uajora, oOHapy)XMBaTh Pa3IMYUe U CXOJCTBO MO3UIIHUM, B KOPPEKTHOH (opme
dbopMyTUpOBaTh pa3HOTJIACHS, CBOM BO3PAKECHUSI;

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTA, UCCIeAOBaHUA,
IIPOCKTa, CaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryjasiTuBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIAH, AITOPUTM PEIICHUS 3aJ1aud, BEHIOMPATh CIIOCOO PEIICHUs C
YIETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIbHOM  peduiekcMu Kak  OCO3HaHUSA
COBEpPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
Crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYEeCKOM 3a/1auH;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3aJayH,
BHOCHUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUIM, OOBSCHATh IPUYUHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEJIbHOCTh:

NOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIWBHUIYyaJIbHOU
paboThl MpU pelIeHHH YYeOHbIX 3aJad, NOPUHUMATh 1eJib COBMECTHOMU
JEeSATENbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI PabOT, JOTrOBapuBaThCs, OOCYX JaTh TPOLIECC U pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, OOMEH MHEHU,
«MO3TOBbl€ ILITYpPMbI» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOU JEUCTBUS C APYTMMHU YJ€HaMUd KOMAaHJbI, OLEHUBATH
KayecTBO CBOErO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy ob6yuenus B 10 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHNE
NpeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM palouell MporpamMmbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucuia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoauveckass ApoOb, TMPOILEHTHI, HWPPALMOHATBHOE YHUCJIO, MHOMXECTBa
palMOHATIBHBIX U IEMCTBUTEIbHBIX YHCEN, MOYJIb IEHUCTBUTEIBHOTO YNCIA;

OPUMEHSATh JIpOOM M TPOUEHTHI JJIA PEIICHUS NPUKIAIHBIX 3a7ad U3
pPa3JIMYHBIX OTPACIIEH 3HAHUN U PEAUTbHOU )KU3HU;

NPUMEHSTH NPUOIMKEHHBIC BHIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJbTaTa BHIYUCIICHUI;

CBOOOJTHO OMEpPHUPOBATH TOHATHEM: CTENEHb C IIeNIbIM TOKa3aTeleM,
MCITIOJIb30BaTh MOAXOISIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YHACET ISl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypabHOMU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM TTOKA3aTeJIeM;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: JIOTapu(M UWcHa, AECITHYHBIC W
HaTypaJIbHBIC JTOTAPU(DMBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMHU: APKCHUHYC, APKKOCUHYC M aPKTAHI'€HC YHCIIOBOTO
apryMeHTa.



YpaBHEHUS M HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH MOHATHAMU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIICACTBUS, PABHOCUIIbLHBIC HEPABEHCTBA,

MPUMEHSITh pa3UYHbIe METOAbl PEIICHHUS pPalMOHAIBHBIX U JPOOHO-
pallMOHAJBHBIX YPAaBHEHHUM, TPUMEHSITh METOJ HWHTEPBAJIIOB IS pEIICHUs
HEPaBEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATHSAMU: MHOTOWIEH OT OJHON MEpPEMEHHOM,
MHOTOYJIEH C IelIbiIMU KOd(PUIMEeHTaMH, KOPHU MHOTOYJICHA, TPUMEHSThH
JIeJIeHHe MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u treopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TOHATUSMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMNPEAEIUTeNb MATpUlbl 2 X 2 U ero TEOMETPUYECKUU CMBICT,
UCIIOJI30BaTh CBOMCTBA OMpenenuTenass 2 X 2 sl BBIUUCICHHUS] €ro 3HA4YeHUS,
OPUMEHATh ONPENCITUTEIN JUIsl PEIICHUS CHCTEMbl JIMHCHHBIX YpaBHEHUH,
MOJICIMPOBATh PEAJIbHbIE CUTYAIlUU C MIOMOIIBI0 CUCTEMBI JIMHEHHBIX YPaBHECHHM,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIHM C TOMOIIBIO MATPHUI[ U OIpejaeNuTeNei,
UHTEPIPETUPOBATD MOJTYyUYCHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUU C KOpPHSAMU JJig MpeoOpa3oBaHuUs
BBIPAKEHUM;

BBITIOJHSATH MPe0o0OpPa30BaHUsI YUCIOBBIX BBIPAKEHUM, COAEPKAIIUX CTETICHHU C
paIlMOHAJILHBIM MTOKa3aTeNeM;

UCITI0JIh30BaTh CBOMCTBa norapudmoB TUTSt npeoOpazoBaHus
norapu(MUYECKUX BbIPAKECHU;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HUPPAIMOHATBHBIC, IMOKa3aTelbHbIE U
norapuMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIIBHBIX
MIEPEXO0JI0B UJTM OCYIIECTBIISISI IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpHYECKUe (GOpMYIIbI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUM;

CBOOOJTHO OMEPHPOBATH TMOHATHEM: TPUTOHOMETPUUYECKOE YypPABHEHHE,
OPUMEHSATh  HeoOXonumble  (OPMYJBI T PEIICHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIpQ)KEHUSI, YpPAaBHEHHUS, HEPABEHCTBA MO VYCIOBHIO 3a/laud, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOJIb30BAaHUEM anmnapara anreOpsl.

DyHKIUM U TPaPUKH:

CBOOOJTHO OTEpPUPOBATH MOHATHIAMU: (DYHKITHS, CIIOCOOBI 3aMaHus (pyHKIHNH,
B3aMMHO oOOpaTHble (YyHKIMU, KoMmo3uius GyHKIUH, rpaduk QyHKINH,
BBITIOJIHSATh 3JIEMEHTApHbIE MTPe0oOpa3oBaHus Tpa@uKOB PYHKIINIA;



CBOOOJHO OINEPUPOBATH MOHATUSAMH: OOJACTH ONPEIETICHUS U MHOXKECTBO
3HaYEHUN (QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKU 3HAKOIMOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh MNOHATUSAMU: UETHBIE W HEUYETHbIE (YHKIMH,
nepuoanyeckue (PyHKIMHU, MPOMEXYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMbI (yHKIMH, HauOoJbllee W HauMEHbllee 3HaueHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKLUHS C HATypaJbHbIM U
LelabIM ToKa3areiaeM, Ipa@uK CTENEHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHsS N-od CTelneHu Kak (PyHKUMU OOpaTHOM CTENEHU C
HATypaJbHBIM MOKA3aTeNIEM;

ONEepUpOBATh MOHATUSAMU: JMHEHHAs, KBaJpaThyHas U JpPOOHO-IMHEHHAs
(YHKIUH, BBIMOJIHATH 3JIEMEHTAPHOE MCCIIEI0BaHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: TOKa3aTelbHAas M JorapupmMuyeckas
(GyHKIIMK, WX CBOMCTBA W TrpauKH, HMCIONB30BATh UX TpadUKU IS pElIeHUs
YPaBHEHUM;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMHU: TPUTOHOMETPHUYECKAs OKPYNKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (DYHKIIUI YUCTIOBOTO apryMeHTa;

UCIIONIb30BaTh Tpadukd GYHKUMA I UCCIIENOBAaHUA TMPOLECCOB H
3aBHCHMOCTEN MpHU pEelIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIPAXKaTh (OPMYJIaMU 3aBUCHMOCTH MEXKy BEIMUNHAMU;

Hauyana mateMaTH4yecKoro aHajamsa:

cBOOO/IHO ONEpUPOBATh MOHATUSAMHU: apudmeTndeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi FreOMeTpHUecKas Iporpeccusi, TMHEHHbIN U
HKCMOHEHUUAIBHBIA POCT, OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUM ISl PELICHUS pPEaJbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;

cBOOO/IHO OTIEPUPOBATH MOHATUAMU: I1OCJIEIOBATENLHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHWYEHHBIE IIOCIEJOBATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJIEHHS MaTeMaTHUECKOTO aHajlW3a Kak aHaiusa
OECKOHEYHO MaJIbIX;

CBOOOIHO OINEpUpPOBATh MOHATHSAMHU: HENPEPbIBHBIE (DYHKLUUU, TOUYKHU
pa3pbiBa rpaduka GyHKIMH, aCUMITOTHI Tpaduka QyHKINY;

CBOOOHO OMNEpUpOBaTh MOHSATHEM: (YHKIMS, HEMpepbIBHAs Ha OTpE3Ke,
NPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMH JJIs peIIeHHs 3a/1a4;

CBOOOIHO OIEpUpOBaTh TMOHATHSAMH: TepBas W BTOpas MPOU3BOIHBIC
dbyHKIIMHY, KacaTeabHas K rpaduKy QyHKINY;

BBIYUCIATH IPOU3BOJHBIE CYMMBI, POU3BEACHMS, YACTHOTO U KOMIIO3ULIUU
ABYX (DYHKIIM, 3HATh MPOMU3BOHBIC AIIEMEHTAPHBIX (DYHKIINI;



WCIIOJIb30BaTh T€OMETPUUECKUN M (PUBMYECKUM CMBICT MNPOU3BOIHON st
pelIeHus 3a1a4.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO  OMEpUPOBATH  MOHATHUAMHU: MHOXECTBO, OMEpallMu  Hal
MHO>KECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapaT s ONMCAHUs peabHbIX
MIPOIIECCOB U SIBJIICHUM, PU PELICHUH 3a]]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHAMU: OIpeJeTeHrne, TeopeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMaTHUUECKOTO O0BEKTA, JI0KA3aTEeIbCTBO, PABHOCUIIBHBIC
YpPaBHEHUSI U HEPABEHCTBA.

K xoniy ob6yuenus B 11 kjacce 0OydYarOIIMICS TOJYYUT CIECAYIOIINE
peMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajga MaTEeMaTHUYEeCKOTO aHAIN3ay:

Yucja ¥ BLIYMCTICHUS

CBOOOJIHO ONEPUPOBATh TOHATUSMH: HATypaJlbHO€ U IIEJI0€ YHCIIO,
MHO>KECTBA HATYPAJIBHBIX M LEJbIX YHCEJ, WCIOJb30BaTh MPU3HAKU JEIUMOCTH
uenbix yncen, HOJ[ u HOK HatypanbHBIX 4uCen JJ1s pelIeHUs 3a7a4, TPUMEHSTh
anroput™m EBKinna;

CBOOOJIHO OIEPUPOBATH IMOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBaTh
HaTypAJIbHBIC YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJ, MPEACTaBIATh KOMIUICKCHBIC YHuCia B aiareOpanyeckor u
TPUTOHOMETPUUYECKON (popMe, BHITIONHATH apu(METHUECCKUE ONEpali ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO ONEPHUPOBATH IMOHATHSMH: HpPAlMOHAJBHBIC, IOKa3aTeIbHBIC U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJUTh WX PEHICHUS C  ITOMOIIBIO
PAaBHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBIAT, OTOOpP KOpPHEM TMpU PEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHCHUS,

CBOOOJIHO OIIEpUPOBATh IOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
MPUMCHITh  HEOOXOauMble  (POPMYJIBI  JUISI  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHATHIMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUU U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEUICHUS
CHUCTEMBI ¥ COBOKYITHOCTEW PallMOHAJIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu(PMUYECKUX YPaBHCHUIN U HEPABEHCTB,;



pemaTth palroHaNbHbIE, UppanuoHaIbHbIC, MOKa3aTeNbHBIE,
jgorapuMUUecKue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs M  HEPaBEHCTBA,
COJIeprKaIIfe MOAYJH U TapaMeTphI;

MPUMEHATH TpadudecKre METOJIbI IS PEeIICHUS] YPaBHEHUI M HEPaBEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpamu;

MOJICIMPOBATh pealbHbIe CHTYallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQXKCHHSI, YpaBHEHHUs, HEPAaBEHCTBA M HMX CHCTEMBI IO YCJOBHIO 3a/1ayW,
WCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJNIb30BaHHWEM ammapaTta anreOpsl,
MHTEPIPETUPOBATH MOYUYEHHBIH PE3yNIbTaT.

DYyHKIUHA U TPaPUKU:

CTpOUTHh TpaduKH KOMMNOZUIHMH (QYHKIUH C TIOMOIIBIO 3JIEMEHTapHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKITUI;

CTpOWTH TeoMeTpuueckue oOpa3bl ypaBHEHMH W  HEPAaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATh TMOHATHUSAMHU: TpadUKH TPUTOHOMETPHUUECKUX
byHKIM;

NPUMEHATh (QYHKIMHM JJIi MOJCIMPOBAHUS M WCCICIOBAHHS PEaTbHBIX
IPOIIECCOB.

Havayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoOJIbIlIee M HAUMEHbIlIee 3HaueHUs QYHKIUU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKJEHUS HAWIYYIIEro pEIICHHUS B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMHUYECKUX, 3ajavax, JJis
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpollecca, 3aJaHHOTO (QOpMYINION WIiIH
rpaduKoMm;

CBOOOIHO OMEpUPOBaTh MOHATHSMHU: IEpPBOOOpa3Has, OIpeneaEHHbIN
WHTETpaj, HAaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMI W BBIYHUCIATH
uHTerpai no Gopmyne Hetorona-Jleitbnuna;

HAXOAMUTh TUIOMIAIN IJIOCKUX PUTYP U O0BEMBI TEJ C TTOMOIIBIO0 MHTETpaa;

UMETh TPEJCTABICHHE O MAaTeMAaTHYEeCKOM MOJICTMPOBAHUHM Ha TPHUMEPE
coctaBiieHUs MU PepeHIaTbHBIX YPaBHEHUH;

pemaTh MPHUKIAJHBIE 33729, B TOM YHUCIE COIHMAIBHO-DKOHOMHYECKOTO U
duznyeckoro Xapakrepa, CpeICcTBaMuU MaTeMaTUIECKOTO aHanm3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
KoHTpoibHbI IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsl
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TTOKa3aTeNIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIICHHU. 15 |
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 ]
yYpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 1
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CCTeMaTH3aIUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (ungpossbie)
KoHTpo/bHbI IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MPOU3BOJHOM
2 [TepBooOpa3zHas u UHTETpa 12 1
3 I'paduiku TpUTOHOMETPUUECKUX (PYHKIIHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppatmonansHele, mokazareiabHble U 24 1
norapuMuvecKue HepaBeHCTBA
KomnuekcHeie uncna 10 1
HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3aUs 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne ungposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue | H3YUC€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypchl
MHo3KecTBO, oNepaiy HaJa MHOKECTBAMH
| ! P 1 03.09.
M UX CBOMCTBA
2 Juarpammsl Dittepa-Benna 1 04.09
3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO 1 05.09
armapara Jjis peleHus 3a1a4y '
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1 06.09
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1 10.09
OCCKOHEYHBIC MTEPHOUUECKHIE IPOOH
6 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1 11.09
pelieHus MPUKIAAHBIX 3a71a4 '
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS | 12.09
pelieHus MPUKIAIHBIX 3a7a4 '
g JleticTBuTenbHBIC Yncia. PanimoHanbHbIC 1 | 13.09
HppaMOHAJIbHBIE YHCIIA '
ApudmMeTrnaeckue orepalmu ¢
9 P! ¢ p 1 17.09
JIENCTBUTEIILHBIMU YHCIIAMU
10 Moaynb IEUCTBUTENBHOTO YUCIIA U €r0 1 18.09




CBOICTBa

11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUKA U OLICHKA
pe3yJbTaTa BEIYMCICHUN

19.09

12

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

20.09

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

24.09

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

25.09

15

MHOrousieHsl 0T OJHON NEPEMEHHOM.
Jlenenre MHOTOYJIEHA HA MHOTOYJICH C
ocratkom. Teopema bezy

26.09

16

MHorousieHs! ¢ 1eIbIMi KO3 GULIneHTaMu.

Teopema Buera

27.09

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

01.10

18

Pemenue cucteM TMHEHHBIX YpaBHEHUI

02.10

19

Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHI.
Onpenenurenb MaTPUIBI 2X2, €r0
F€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCJIEHHE €r0 3HAYEHUS

03.10

20

Omnpenenurens MaTpuLpl 2X2, ero
FE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

04.10




21

IIpuMeHeHue onpenennuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

08.10

22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

09.10

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

10.10

24

KonTponshas pabora: "Pannonanbnele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

11.10

25

OyHKIHUSA, CTTOCOOBI 3a1aHusT (DYHKIIUH.
B3aumno o6patHbie ¢pynkiuu. Komnosunus

byHKIINNA

15.10

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpazoBaHus TpapuKoB HyHKIIHHA

16.10

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkruu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

17.10

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepunoanueckue ¢pynkuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

18.10

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOoubliee u HauMeHblIee 3HAYCHHUE
(GYHKLIMU Ha IPOMEXYTKE

22.10

30

Jluneiinas, KBaJpaTUuyHas U JpOOHO-
nuHelHas GyHKIUU

23.10

31

DreMeHTapHOe UCCIeIOBaHuE U
MOCTPOEHHE I'PaUKOB ITHX PYHKIHHA

24.10




DeMeHTapHOE UCCIIEIOBAaHUE U

32 . 25.10
MOCTPOEHHE TPAPUKOB STHX PYHKIHHA
13 Crenens ¢ 1enbpIM MokasareneMm. bunom 06.11
HeroTona .
34 Crenens ¢ 1enbIM MokasareneMm. bunom 0711
HeroTona .
35 Crenennas GyHKIUS ¢ HATYPAITbHBIM U 08.11
1enbIM nokazateneM. E€ cBoiicTBa u rpadux '
36 Kontponsnas padota: "Crenennas 1211
¢yukuus. E€ cBoiictBa u rpaduk" '
37 Apudmernueckuil KOpeHb HaTypaJIbHON 13.11
CTEIIEHU U €r0 CBOMCTBA '
18 ApubMeTnuecKknii KOpeHb HATYPATbHOU 14.11
CTETICHHU U €r0 CBOWCTBA '
39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, 15.11
COJIepXKaIIUX CTEIIEHU U KOPHU '
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHUIH, 19.11
COJIepXKaIIUX CTEIIEHU U KOPHU '
A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH, 20.11
COJIepXKaIIUX CTEIIEHU U KOPHU '
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE
42 METO/Ibl PEUICHUS UPPALTMOHATBHBIX 21.11
YpaBHEHUI
WppannonansHble ypaBHeHHs. OCHOBHBIE
METO/IbI PELICHHS] HPPALUOHAIBHBIX :
43 2211
yYpaBHEHUH
44 Wppannonanssbie ypaBHeHH. OCHOBHBIE 26.11




MCTOJbI PCIICHUA UPPALMOHATIBHBIX
YpaBHEHUI

PaBHOCWIBHBIE ITEPEXOBI B PELICHUN

45 . 27.11
HppAIMOHATIBHBIX YpaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT

46 P P 28.11
HPpAIMOHAIIBHBIX YpaBHEHUHN
PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHN

47 P P 29.11
HUPpAIMOHAIIBHBIX YpaBHEHUHN
PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHT

48 P P 03.12
HMPpAIMOHAIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHS N-Oi CTENEeHU

49 Kak (yHKIIMH OOpaTHOW CTETICHH C 04.12
HaTypaJbHBIM MTOKa3aTeJIeM
CaoiicTBa u rpaduK KOPHS N-0# CTETICHU

50 KaK QyHKIHMHU 0OpaTHOW CTENEHH C 05.12
HaTypaJbHbIM [TOKa3aTelIeM
KonTtponbHas padota: "CsoiicTBa u rpadux

51 KOpH# n-o# crenenu. MppanuoHaibHbie 06.12
ypaBHEHUS"
CreneHb C pallMOHAJIBHBIM MOKAa3aTEIEM U

52 " . 10.12
e€ CBOICTBa
CreneHb C pallMOHAJIbHBIM MOKa3aTeIeM U

>3 ¢ i 11.12
e€ CBOICTBa
CreneHb C pallMOHAJIBHBIM TIOKA3aTeNeM U

54 i N 12.12
e€ CBOICTBa
[Toxa3arenpHas KIusl, €€ CBOMCTBA U

55 byt 13.12

rpaduk




Hcnons3oBanue rpaduka GyHKIUN 715

56 . 1 17.12
peleHus ypaBHEeHHUH

57 Hcnonp3oBanue rpa?HKa GyHKUMU IS | 18.12
peleHus ypaBHeHHHA
[TokazarenbHbie ypaBHeHUss. OCHOBHBIE

58 METO/1bI pEIIEHUS] T0OKA3aTEIbHBIX 1 19.12
YpaBHEHUU
[Toka3zarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1 20.12
YpaBHEHUU
[Toxa3zaTenpHbIe ypaBHEeHUS. OCHOBHEIE

60 METO/Ibl pEUIEHUS TOKA3aTEeIIbHBIX 1 24.12
YpaBHEHUU

o | e o |

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1 26.12

63 Jlorapudm yucna. CoiictBa iorapugpma 1 27.12

64 Jlorapudwm uncna. CoiicTBa jJorapupma 1 09.01

65 JlecsaTHYHBIC W HATYpAJIbHBIE JTOTapU (MBI 1 10.01

66 JlecsiTuuHbIe U HATYpaIbHBIE JTOTAPU(PMBI 1 14.01

67 [IpeoOpa3oBanue BEIpaKEHUI, COAEpPIKALINX | 15.01
sorapudmel

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX | 16.01
sorapupmsl

60 IIpeoOpa3oBaHue BEIpaKEHUA, COAECPIKALINX | 17.01
sorapupmsl

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1 21.01




rpadux

Jlorapudmuueckast QyHKIHs, €€ CBOWCTBA U

71 22.01
rpaduk
Hcnonb3oBanue rpaduka KLHU IS

72 paika hy 23.01
pelIeHus ypaBHEHUN
Wcnonb3oBanue rpaduka QyHKIUN A5

73 . 24.01
pelIeHns ypaBHEHU N
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bI peIIeHUs] Jorapu(PMUUECKUX 28.01
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/IbI peIIeHHs] Jorapu(PpMUIecKux 29.01
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/Ibl pelIeHUs] JorapuPMUIecKux 30.01
YpaBHEHU U

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU 31.01
Jorapu(pMUUECKUX ypaBHEHHMA '

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU 04.02
Jorapu(pMUUECKUX ypaBHEHHMA '

79 KontponbHas padota: "Jlorapudmudeckas 05.02
¢byuknus. Jlorapudbmudeckue ypaBueHus" '
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC

80 ye, KOCHILYE, 06.02
YHCIIOBOTO apryMeHTa
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

81 e e 07.02
YHCIIOBOTO apryMeHTa

82 ApKCcUHYC, apKKOCUHYC M apKTaHT'€HC 11.02




YUCJIOBOI'O apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 1 12.02
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
84 OTIpe/IeNIEHUE TPUTOHOMETPUUECKHUX 1 13.02
(yHKIMI YHCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
85 OTIpe/ieNIeHue TPUTOHOMETPHUUECKHUX 1 14.02
(yHKIMI 4nMCI0BOrO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 18.02
87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 19.02
88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 20.02
89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 21.02
90 Hp606p330333HI/Ie TPUTOHOMETPUUYECKHX | 25 02
BBIPAXKEHUI
01 Hp606p330333HI/Ie TPUTOHOMETPUUYECKHX 1 26.02
BBbIPAXXEHUI
9 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPUUYECKHX | 27 02
BBbIPAXKEHUI
03 Hp606pa3033aHI/Ie TPUTOHOMETPUUYECKHX | 28.02
BBbIpAXXEHUI
94 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1 04.03
95 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1 05.03
96 Pelrenre TpUroHOMETPUYECKUX YPAaBHEHUN 1 06.03
97 PelreHre TpUroHOMETPUYECKUX YPABHEHUI 1 07.03
98 Peurenre TpUroHOMETPUYECKUX YPABHEHUN 1 11.03




99 Pemenue TpUroHoMeTpUUECKUX YpaBHEHHM 12.03

100 Pemenune TpUroHoMeTpUUECKUX YpaBHEHUM 13.03
KonTtposnsHast padoTa:

101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 14.03
TPUTOHOMETPUUECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 rocieaoBarenbHocTen. Meton 18.03
MaTeMaTH9YeCKON WHIYKITUH
MOHOTOHHBIE ¥ OTPAaHUYECHHBIC

103 rocJieIoBaresibHOCTH. MicTopust aHanusa 19.03
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus 20.03

105 ['eomeTpuueckas mporpeccust 21.03
beckoHeuHO yObIBarolIasi reoMeTpudeckas

106 Y P 02.04
nporpeccus
CyMmMa OecKOHEUHO yOBIBArOIIEH

107 o oy 03.04
reOMEeTPUUECKOi Iporpeccun
JIMHENHBII U DKCIIOHEHIIMAIbHBINA POCT.

108 P 04.04
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB
JIMHENWHBII U SKCIIOHEHIIHAIbHBINA POCT.

109 P 08.04
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB
Vcnonb3oBaHue NPOrpeccuu i peLieHus

110 Porp P 09.04
peanbHbIX 33Jau IPUKIIAHOTO XapaKTepa
KonTtposneHas padoTa:

111 nomp P . 10.04

[TocnenoBaTenbHOCTH U IPOTPECCUH
112 HenpepbiBHBIE GYHKIIUN U UX CBOMCTBA 11.04
113 Touka pa3pbiBa. ACUMITOTHI IpaduKoOB 15.04




byHKIII

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

114 16.04
OTpe3Ke

115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA 1704
OTpe3Ke

116 MeTo1 MUHTEPBAJIOB JUIsl pelIeHUs 18.04
HEPAaBEHCTB

117 MeTto1 UHTEpBAJIOB JUIsl pElIeHUs 2004
HEPABEHCTB

118 HpI/IMeHUeHHe CBOMCTB HENPEPBIBHBIX 23.04
GbyHKIMM 115 pereHus 3a1a4

119 HpHMerHHe CBOMCTB HENPEPBIBHBIX 24,04
GbyHKIMHM 1715 pereHus 3a1a4

120 [TepBast u BTOpas mpou3BOHBIC (PYHKITMH 25.04

121 Onpez[eneHI/Ive, FeOMETPUUYECKUN CMBICIT 06.05
MIPOU3BOTHOM

122 OnpeneneHHve, (U3UYECKUI CMBICIT 07.05
MIPOU3BOTHOM

123 VYpaBHEeHHE KacaTeIbHOM K TpaduKy 08.05
byHKIIIHI

124 YpaBHeHHE KacaTelbHOU K rpaduKy 13.05
byHKIIIN

125 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKIIUN 14.05

126 IIpoun3BoHbIE IIeMEHTAPHBIX (QYHKIUH 15.05

127 [IpousBoHas CymMBl, np0H3Bez[e1v{H${, 16.05
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

128 [IpounsBoHast CyMMBI, IPOU3BEICHHUS, 20.05




YaCTHOTO U KOMITO3UIIMU (yHKIUH

129 KownrposnbHast pabora: "IIpoussogHas” 1 21.05

130 HOBToPefme, 06061116':'Hne, cHCTeMaTH3aIus | 22 05
3HaHui: "YpaBHEHUS

131 HOBToPefme, 06061'I'ICHI/IC, cHCTeMaTHu3aIus | 2305
3HaHui: "OyHKIMN

13 HOBTOPGHI/IC, 000011eHre, cUCTEMAaTHU3aIUS | 26.05
3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 132

[TPOI'PAMME
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