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PABOYASA TPOT'PAMMA

no ajredpe U HaYajIaM MaTeMaTHYECKOI0 aHAIHU3a

(HauMeHoOBaHuUe y4eOHOro npeaMeTa WM Kypea)
YpoBeHb 00pa3oBaHus cpeaHee o01ee 00pa3oBaHue

(HavanpHOE, OCHOBHOE MJIU CpeiHee ofIiee oOpa3oBaHue)
YpoBeHb u3yuenus npeamera (0a3oBblii, NPoQUIbHBII) YIJ1y0JIeHHbIi
Kuaace 10-11
Yuurennb
(®.11.0.)

Kosmn4yecTBO 4acOB: BCETO 272 vacoB (10-11 kaacc o 4 yaca B Henxeao, 136 B rox)

(ob11ree KOIM4EeCTBO, 3a TOJ], B HE/ICIIO)

Cpoxk peasiuzanuu nNporpaMmbl 2 roaa

I[Iporpamma paspaGorana Ha ocHoOBe:

*  depepansHOro 3akona Poccuiickoit deneparmu ot 29 nexabps 2012 r. Ne 273-03 "O6 obpazosanuu B Poccuiickoit @eneparun” (¢ M3MEHEHUSIMH);

*  mpukaza Munnpocsemienusi Poccun ot 18.05.2023 Ne 371 «OG6 yrBepxneHnu (henepanbHON 00pa3oBaTelibHOM POrpaMMbl cpetHero odiero oopaszoBanusy (nanee — GOIT
COO0);

*  mpuka3za MunoOpHayku Poccun ot 17.05.2012 Ne 413 «OG0 yTBepKIeHUN (eiepatbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIFHOTO CTaHIapTa CPeIHETo 00IIero 0opa3oBaHmsD) C
HU3MEHEHUSMH 1 IOTIOJTHEHUSMH);

*  mpuka3a MunnpocBemenus: Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaka opraHM3alliil W OCYIIECTBJICHHS 0OOpa30BaTENbHON AESTENFHOCTH IO OCHOBHBIM
00meoOpa3oBaTeNbHEIM TIPOrpaMMaM — 00pa3oBaTEIbHBIM IpOrpaMMaM HadallbHOTO OOIIEro, OCHOBHOTO OOIIEro W cpeaHero odmiero oOpa3oBaHMsS» (C W3MEHEHUSIMHU W
JOTIOJTHEHUSIMH);

*  Paboueii mporpammer Bocimranust MBOY «IlIkona-muneit um. ['epost CoBerckoro Coroza ©.®. CremanoBay.
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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 HauboJjee 3HAYMMBIX B MpOrpaMMe CpeaHero oOlIiero oodpa3oBaHWUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIlt Kypc aiareOpsl M HayaJl MaTeMaTUYECKOIO aHalin3a 3aKJaJbIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JJIS JaJbHEHIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHYECKOr0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTHBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanau3a» OOydYarolluecs IMOJYy4YaroT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCSI C  MIpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUHYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEeATEeNIbHOCTH, TpeOyoleil MNpOoAOKUTEIbHON  KOHILIEHTPAlMd BHUMAaHUA,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaIH3a JISKUT JCSATEIHbHOCTHBIN MPUHITAI O0yUYEHUS.

B crpykType yuebHOro Kypca «AnreOpa W Havala MaTEeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COAEPKATEIBbHO-METOANUECKUE TMHUM: «Hucna
U BblUUCHeHUs», «DyHKuU U rpadukuy, «YpaBHEHUS U HEepaBeHCTBay», «Hauana
MaTeMaTH4YeCKoro aHanmusa», «MHoOxkecTBa U JOruka». Bce OCHOBHBbIE



COZIEPKATEIbHO-METOAMUECKUE JIMHUM HW3YYaloTCd Ha NPOTSDKCHWH JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJep)KaHUE HECKOJNBKMX MaTeMaTHUECKHX JUCIMIUINH, TaKHUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Ooree
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX MOCIIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYI0 MOJIENb pealbHOU
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
pEIIeHUs] CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYEeCKasT TUHHS «YuClia W BBIYUCICHUS» 3aBepIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BaHUE Pa3TMYHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIYUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, pa0dOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIEpaluu: JACIICHUE Halelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M MUPPAIMOHAIBHBIX YMCEN, apu(METUICCKHE OINEPAINU, & TAKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHHs Ul PELICHUs pa3U4HbIX 3aja4
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHUs Ha YpOBHE CpeaHero oOmiero o0pa3oBaHWs, MOCKOJIBKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOyd4aromiyecs OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMOHANbHBIX, HPPAIMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCIOIB3YIOTCS MpH
UcCleoBaHNH (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, NMPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHast conep:kaTesibHas JIMHUS BKIIOYAeT B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga MNPOUCXOAWT  JajbHEWIIEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr 3(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl PEUICHUS MPaKTUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JIPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBS3aHO KaK C MAaTEMATUYECKUM AHAIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbloe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaep:KaTeIbHON JIMHUN HAIeJIeH Ha Pa3BUTHE YMEHHUI
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxartenbHass nuHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaT€MaTUYECKHUX, TaK W MPUKIAIHBIX 337]ad4,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX HOSBISAETCS BO3MOXKHOCTb CTPOMTH
rpa@uky  CIOXHBIX (YHKIUNA, OMPENeNsaTh WX HauOOJbIINE W HAUMEHBIIHNE
3HAYeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTH CKOPOCTH U
YCKOpeHMsI IpoueccoB. JlaHHasg cojlepkarenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENed peajJbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HaWJIydllee pEHIeHHEe B MPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMATbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBIIIICHHS, (POPMHPOBAHUIO YMEHHUH pPACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIIAIOIINXCA PE3YJIbTaTaX, MOJIYYEHHBIX B XOJE pa3BUTHS MaTeMaTHKU Kak
HayKH, U 00 UX aBTOpax.

CopepxarenbHO-MeToANYECKas: TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsl DJIEMEHTbl TEOPUUM MHOXKECTB M MaTEeMaTHYEeCKOW JIOTMKHU. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEMATUKH
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTuKu M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE
JUCIUIUIMHBL M MX HOPWIOKEHUS B eauHoe uenoe. [loatomy BaxxHO OaTh
BO3MOXXHOCTh 00y4YarolmeMycsi MNOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHON MaTeMaTUKU M UCIIOJIb30BaTh €ro ISl BHIPAXKEHHSI CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €l CTpOrocTh OOOCHOBaHUM M CIEAOBaHHE ONpPENeIEHHBIM
OpaBWiiaM  [OCTPOEHUs  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTMKM CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
NPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOT'O MOJEIMPOBAHUS, KOTOpbIE MPU3BAHBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCIEAOBAHMS JTUX MOJENed C TOMOIIBI0 ammapara aireopsl u
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaAMMBI, IIOCKOJIIBKY BECh MaTEpUal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEIICHUH  pEalbHbIX  MPAKTHYECKUX  3ajJad  oOydJaromigecss  pa3BHBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3MPOBATh  MPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IMpoIiecce U3YUeHHsI BCeX TeM y4eOHOro Kypca «Airedpa u Havaja
MaTeMaTU4YEeCKOI0 aHAIN3a.

Ha wusyuyenue ydeOHOro kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacos (4 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHus NMPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUM U PEaJbHOU KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pPe3ybTaTa BEIYMCICHUMN.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM T[IOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUuHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABCHCTB. MHOroO4WwIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPABHEHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHHS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHoOBHbIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUMCICHHUE €r0 3HAYEHUs, IPUMEHEHHUE OINPENCIUTENS I PELICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEH pealbHOM CUTYalMd C ITOMOILBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢ynkuuit. I'paduk  dyHkuun. DineMeHTapHbIe MpeoOpa3oBaHuUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl ¥ MHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpadMK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHUH.

TpuroHomerpudyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEANBHBIX IIPOLECCaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocneqoBaTeAbHOCTH, CIIOCOOBI 3aJaHusA IIOCJIENOBaTeNbHOCTEH. MeTton
MaTeMaTH4YECKOU VHJIYKIUH. MOHOTOHHBIE 151 OTpPaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckasi U reoMmeTpuyeckas mporpeccuu. beckoneuHno yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MPOrpecCu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX  3a]1a4
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHknui. CBoicTBa (YyHKUMU HENPEpPHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJad M3 pa3IMyHbIX 00JIacTel HayKu M peaibHON
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpadUKH.

I'paduueckre meTonbl pelieHHs ypaBHEHMH M HepaBeHCTB. ['paduueckue
METO/JIbI pELlIEHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HU.

Havana maTeMaTH4ecKOro aHajim3a

[IpumeHeHne Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHneHnne NPOU3BOIHON JUIsi HAXOXKJEHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3aJa4yax, JUIsl OMNpEENeHHs CKOPOCTH U YCKOpPEHHUs TMpollecca,
3a1aHHOTO (HOPMYJION WJIH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Beruucnenue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINATBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETMPOBAHUE PEATbHBIX TPOIECCOB C ToOMOIIpl0  auddepeHnnarTbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
MHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
paznuuHbiM  cpepam  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHWE IIOCTYMKOB W OIIGHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW esSTEIbHOCTH, JTaroB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIaccu(UKaIIH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIE, CIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKACHUSIX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€Moco0 pemieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAWUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJIEHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHUS IO XOAYy PEIICHHUS 3a7auyw,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (OopMaT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa perieHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIICTB, JIaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3YNIbTATa LN U YCIOBUSIM, OOBSICHATH TPUIHHBI
JTOCTY)KCHUS WU HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpW pelieHHW YYeOHBIX 3a7ad, TNpPUHUMATh I[eJh COBMECTHOU
JESTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThcs, OOCYXIAaTh WpoOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJBKHX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIEeHHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIU3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OeCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEIN, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY H
OIICHKY pe3yibTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKa3aTeJIeM;

CBOOOJTHO ONEpPUPOBATH MOHATUAMM: JIOrapudM uucna, AECITHUYHBIE MU
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJIHO OMNEpUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHUS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3NUYHBIE METOJbl PEUICHUS pPaIlMOHANBHBIX © JPOOHO-
palMOHANBHBIX YPABHEHMI, MPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHO,
MHOTOWIEH C MEeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHSTH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHIH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TIeOMETPUYECKHM CMBICI,
UCIIOJIB30BATh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUsT CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C IOMOIBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIN C IIOMOLIBIO MAaTPUIL] U OINPEIEIUTENEH,
MHTEPIPETUPOBATD ITOIYyUYECHHBIA PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NTPEOOPA30BAHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBa jorapupMoB TUTSt npeoOpa3zoBaHUs
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUpOBaTh MOHSATUSMU: HMppAMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA POBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A IpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIENIMPOBATh pEalbHbIE CHUTyallud Ha $3bIKE anreOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMS, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAaHUEM aIllapaTa aireopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (PpyHKIUH,
B3aMMHO oOpaTHble (yHKIMH, KoMHo3uuus GyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPENEICHUS U MHOYXKECTBO
3HaYeHW PyHKINU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE U HEUETHBIC (DyHKIHH,
nepuoandeckue QyHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTEeneHHOM (YHKUHMU C HATypajlbHBIM U LIEJIBIM
nokaszaTesieM, rpauk KOpHS n-oil CTeneHu Kak (PyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM [10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaApaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS pEHIeHUS
YpaBHEHHM;

CBOOOJIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeiesieHue TPUTOHOMETPUUECKUX (PYHKIIMI YHCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBAaTh MOHATUSAMU: apudmMeTndeckass U TeoMeTpUuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETPUUECKas MPOrpeccusi, TUHEHHbBIN U
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIONIb30BaTh MPOTPECCHH JJIsl PELICHUS pealbHBIX 3a7ad MPHUKJIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKUUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oyd4arouiuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMmbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YUCEJ, MCIOJIb30BATh IMPU3HAKHU AECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOIHO OMEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH aprU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW palMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH TpadrUecKrue METObI JIJIsl PEIICHUS YPAaBHEHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEJIOBaTh IIOCTPOCHHBIE MOJIEIM C HKCIOJb30BAHMEM alllapara aiureOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATh TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

NPUMEHATh (QPYHKIIMU JJI MOJICIMPOBAHUS M MCCJIEIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOAHYIO JIJII UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HaMOOJIbIIICE M HAUMEHBIIIee 3HAaUCHUS (YHKIIMK HEIPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOTO (opMyol WiIH
rpauKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas pynkuus. [lokazarensHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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