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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecle4YMBaeT MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOPOHBI, PopMHUpyeT
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
IUCIMIUIMH. B paMmkax maHHoOro ydeOHOro Kypca oOydaromivecs OBIIa/IeBalOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMyiaupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc aiareOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY Il YCIENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIINI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX [JIs JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLMSAMH anreOpbl MU MaTeMaTHYecKOTO aHajliu3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U PacCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKpETH3allhl0, a0CTparupoBaHHEe U aHAJIOruI0, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone msyuenusi yueOHOro Kypca «Ainrebpa u Havajla MaTeMaTHUYECKOIrO
aHanu3a» OOydYarolivecs MOJy4aloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEeMaTUYECKUX MOJEJIEH pealbHbIX CUTYalluH,
UHTEpOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCSI C  MOpUMEPAMU
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMpPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 y4eOHbI MmaTepual, CHOCOOCTBYIOIIHIA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHs, TaK M dYepe3 crenuduky ydeOHOi
NEATENIbHOCTH, TpeOyoliell MpOJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3ymbTar.

B ocHoBe Mmetomukm oOydeHHs] anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUN O0YyYEHUSI.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIIEYIOIIUE COJIepKATEIbHO-MEeTouYecKue muHuu: «Hucna
U BbIYUCHEHUs», «DyHKIMU U rpadukny, «YpaBHEHUS] U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEAHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApyT Opyra W MOCTETIEHHO HACHINAsACh HOBBIMU TeMaMH M pasfenamu. JlaHHbBIN
yueOHBI Kypc SIBISETCS WHTETPATHUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COJIEp)KaHUE HECKOJIBKUX MAaTEeMaTHYECKHX IUCIHIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTeMAaTHYECKUH aHaln3, TEOpUsS MHOXKECTB, MaTeMaTHUecKas
noruka u gapyrue. Ilo mepe Toro kak oOydvaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM armapaToM, Y HUX MOCIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKyI0 MOJENb pealbHOU
CUTYyaIlH, MPUMEHITh 3HAHUS, TIOJTYUYCHHBIC TTPH M3yUYEeHUHN Y4eOHOTO Kypca, IJis
peIIeHUs] CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHUS «Yucia W BBIYUCICHUS» 3aBepIacT
GopMupoBaHUE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemHero o0miero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CEOsl MCIOIB30BaHUE Pa3IMYHBIX
dopMm 3amucu 4Ymcna, YMEHHUE JHeJaTh NPUKUAKY, BBITONHATH MPUOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoOM H3 OTUX MHOXECTB pPacCMaTpHBAIOTCS
CBOWMCTBEHHBIC €My CIeNU(UICCKUEe 3aJaud M OIEpaluu: JeJICHUe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIE CBOWMCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE OTNEPAIliU, a TaAKKE
W3BJICUCHUE KOPHS HATypaJTbHOW CTENEHU HAa MHOMXECTBE KOMIUICKCHBIX YHCEIL.
bnaromapss mociieoBaTeIbHOMY pPACIIMPEHUIO KPyra HCIOJNb3yEeMbIX YHCEN |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmupyeTcsi npeACcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peasbHOTO MHUpPA, UIMPOKO MCIOJIB3YIOTCS 0000IIeHHne U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» peaNMU3yeTcsi Ha MPOTKEHUH BCETO
oOyueHus Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pazgene Ilporpammbl NperyCMOTPEHO peEIIEHHE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4arolluecss OBJAACBAIOT PA3NUYHBIMA METOJAMHU  PELICHUS
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTAapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mapameTpel. llomydeHHble yMEHHS LIMPOKO HCHOJB3YIOTCS IPH
UCCIIEIOBAaHNM (YHKIMI C TIOMOINBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX



3a/1a4 U 3a7a4 Ha HaXOXJEHUE HauOOIbIINX U HAMMEHBIIUX 3HAYCHUN (yHKIIUH.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHHM
BBINIOJHATh  pacu€Tel 1O  (QopMynaM, MpeoOpa3oBaHHsl  pPalMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JI€IyKTUBHBIX
paccyxJaeHui, paboTbl C  CHMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PABEHCTB W HEpaBeHCTB. AjreOpa
npemiaraet d(PQGEeKTUBHBIE HMHCTPYMEHTBI Ui PEIICHUs] MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
sI3bIKa HAYKH.

CopepxxarenbHo-MeToandeckass JuHUs «DyHKUMH ©U  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYTMMU JIMHUSMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBHOCTh U3yUEHUsI MaTepuaia. M3yueHne CTeneHHoum,
NOKa3aTeIbHOM, JIorapu(MUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpaduKoB, UCIMONB30BaHUEe (PYHKIMUHA I PEIICHUS 3a7ad U3 JAPYTHX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [Ipu 3ToM OGonbllioe BHHUMaHHUE
ynenserca (GOpMUPOBAHUIO YMEHUS BbIpakaTh (GOpMyJaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepuas 3Toi cofepKaTeIbHON JIMHUN HAIlleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, I[O3BOJIAIONIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B
pasnmuuHON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hauanma maTeMaTnueckoro aHain3a» MO3BOJSET
CYIIECTBEHHO PaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpauku  CIOXKHBIX (QYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAYEHWS, BBIYUCIATH IUIOMAAU (PUryp m oOBEMBI Ten, HaXOAUTh CKOPOCTH U
yCKOpeHus1 TmpoueccoB. JlaHHas conepxareiibHas JMUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CHUTYyallHi,
MO3BOJISIET HAXOAWTh HAWIydllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COI[MAIbHO-3KOHOMUYECKHX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTU4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOrO, (POPMAIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHHKE U HCcKyccTBe. OOyuaromuecs: y3HaIT O



BBIJIAIOIIMXCA PE3yJbTaTaX, IMOJIYYEHHBIX B XOAE Pa3BUTHS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIKOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKU. TeopeThko-
MHOKECTBEHHBIE MIPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IIKOJIBHON MaTeMaTU KU
U TpeasiaraloT HauOosiee YHUBEpCAJIbHBIM SI3bIK, OOBEIMHAIONIMA BCE pa3aeibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT pPAa3HbIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL WM HMX TPUIOKEHUS B e€auHoe 1enoe. lloaTomy BaxxkHO HAaTh
BO3MOXKHOCTh O0ydYaromieMycss TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK
COBPEMEHHONW MAaTeMaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAKEHUSI CBOUX MBICIEH.
JlpyrumM BaXKHBIM TPU3HAKOM MATEMaTUKM KaK HayKd CIEeAyeT NpU3HaTh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKa3aTeIbCTB.  3HAKOMCTBO €  DJJEMEHTAMHU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4Yaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHUS.

B yuebnom kypce «Anrebpa U Hadaja MaTEMaTHYECKOTO aHaJIA3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YE€CKOI'O0 MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peaslbHbIX
CUTyalluii, WCCJIEAOBAHMUS DSTHUX MOJIEeNIed C TIOMOUIBIO afmapara aiuredpbl H
MAaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlHH TOJYYEHHBbIX pe3yJbTaToB. Takue
3a/1aHus BIUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUal
y4eOHOT0 Kypca IIUPOKO HMCTIONB3YETCs IS PelleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydYaloniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS,
UCIIONIB30BaTh  AHAJOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce U3YUYEHUS BCEX TeM yueOHOro Kypca «Anredpa u Havana
MAaTEMaTHYECKOr0 aHaJIN3a.

Ha wu3ydenmne yueOHOTO Kypca «AnreOpa uW Havala MaTeMaTHUYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIC M JACCATUYHBIC APOOHU, MPOIEHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHeHue apobGelt U MPOLEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
Apudmerndyeckue  omnepanuu ¢ JCUCTBUTEIBHBIMU  YHUcCIaMu.  Moayib
JIEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxosel (opMbl 3aMUCH AECHCTBUTEIIBHBIX YUCEIT JJISI PEIICHUS MPAKTUISCKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmeTndeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NENCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudgm umcna. CpoiictBa norapudma. JlecsTUUHbBIE W HaTypalbHBIC
Jorapudmel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC,
apPKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHS M ypaBHEHUsA-cliencTBUs. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METO/BI PEIICHUS METbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4wIeHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMH
kod(pdunmenramu. Teopema Buera.

[TpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COIEPIKANINX CTETICHH W KOPHHU.

HppaunonanbHbie YpPaBHEHHS. OcHOBHbIE METOIbI peleHus
MPPALHOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoOpazoBaHue BhIpaKEHUI, COIEPIKALIUX JTOTrapU(MBbI.

Jlorapudmuyeckue ypaBHEHHUS. OcHOBHbIE METOJIbI peuieHus
TorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM JIMHENHBIX YpaBHEHHMH. Marpuma CUCTEMBl JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBI JIMHEMHBIX YypaBHEHWM. PellleHWe MNPUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEWHBIX ypaBHeHUU. lccienoBaHue DIOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad W3 PA3JIMYHbIX OOJacTe HAyKH M peaibHON
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuM. B3auMHO o00paTHble (QYHKIHMH.
Komnoszunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHA.

OO6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hynmu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe QPyHKIMU. [lepuonnueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpPOOHO-NTHHEHHAs (QYHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHKE U TTOCTPOCHUE UX IPaPUKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U IEJIBIM Moka3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

ITokazarenbHass U JorapudMuueckass (yHKIMH, WX CBOMCTBA W TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHoMmerpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

OyHKIIMOHAJIIBHBIE 3aBUCMMOCTH B PEAIBHBIX IIPOLECCAX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4€CKOr0 aHaJIU3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IIOCJIeAOBaTeIIbHOCTEH. MeTtoj
MaTeMaTH4eCKON WHIYKLIHH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas 1 TeoMeTpUUecKas mporpeccuu. beckoHeuHo yObIBaromas
reometrpuueckas nporpeccusi. Cymma 0ecKoOHEYHO YOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccu. JINHENHBIA U 3KCTIOHEHIHAIBHBINA POCT. Yucno €. @opmyna ClI0KHBIX
IIpOLEHTOB. Mcnonb30BaHWE NPOTPECCHM  JUIA  PELICHUS peajbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.



HenpepoiBuble (yHKIMM U ux cBoiicTBa. Touyku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. lIpuMeHeHHMEe CBONCTB HENPEPBIBHBIX
GyHKUMN 11 petieHus 3a1ay.

[lepBast u BTOpas npousBojHble PyHKIMHU. OnpeneneHue, reOMeTPUIECKUN 1
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

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

MHo:xecTBa H JIOTMKA

MHoxecTBO, oOIlepaliud HaJ MHOXKECTBAMU M HMX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUW, NPU PELICHUM 3a1a4d U3 APYTUX
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensie yncna. IlpumeHeHrne Npu3HAKOB JIEMTMMOCTH LEIbIX
gyuces, HauOoypmuii oOuui nenurens (nanee — HOJ]) m HamMensblee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moaysto, anroputMa EBkinaa st peiieHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucna. AnreOpamdeckass WU TPUTOHOMETpUYECKash (QOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHEe OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHOM TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEeT I perieHus: GU3NUeCKUX U TEOMETPUIECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBLHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CHUCTEM M COBOKYITHOCTEM pallMOHAIbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEJIbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JudHbIX 00JacTell HAyKH W peaabHOU
KU3HU, UHTEPIPETALUs TOTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMETPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad M3 JAPYTHX Y4eOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCcKOro aHajamu3a

[IpumeHeHne MpoU3BOAHON K UCCIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOoyblIero M HAWMEHBLIETO  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHUS HAWIYYIIero peneHus B
NPUKJIAJHBIX 3a7a4ax, JUIsl ONpPEACIICHHS CKOPOCTHM M YCKOpPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpasHble
ayieMeHTapHbIX (QyHKIuUH. [IpaBuia HaxoXkeHHs IEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpaa mo ¢popmyie Hetorona-JleOnua.

[IpumMeHeHne MHTErpana s HAXOXKICHUS IUIOIIAAeH IJIOCKUX (GuUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETTMPOBaHUE pealbHbIX MPOLECCOB C MOMOLIbI0 AU depeHIHaTIbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA M1  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBI VPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOYYaloIIerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, MPECTABICHHUE O
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTY]D, SIBJICHUH,
npoleayp TpakJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPa)KJaHCKOW MICHTHYHOCTH, YBAKCHUS
K MPOIIJIOMY ¥ HACTOSIIEMY POCCUICKON MAaTEMAaTUKHU, IICHHOCTHOE OTHOILICHUE
K JIOCTIDKCHHMSIM POCCHUUCKHUX MAaTeMaTHKOB W POCCHUUCKON MaTeMaTHYECKOMH
IIKOJIBbI, WCIOJIb30BaHUE ATUX JIOCTMIKCHHH B APYrUX HayKax, TEXHOJOTHSX,
chepax YKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TIOBEACHUS,
CBSI3AHHOTO C MPAKTHYECKUM TPUMEHEHHEM JIOCTIKCHUW HAyKH W
NEATEIBHOCThIO  YYEHOr0, OCO3HaHWE JIMYHOTO BKJaJa B IOCTPOCHUE
YCTOWYHUBOTO OYyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ICTETUKY MATEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyx IcHUH,
BOCIIPUMMYHBOCTh K MATEMATUYECKUM aCIIE€KTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSTh MAaTeMAaTHUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKW3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (37I0pOBOE TMHTaHWE, COATIAaHCUPOBAHHBIN
PEXKUM 3aHATAN W OTIbIXA, PETyJsipHas (U3NUeCcKasi aKTUBHOCTH), (pu3ndeckoe
COBEPIIIEHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03J]0POBUTENBHOM
NEeATENbHOCTHIO;

6) TPY10BOT0 BOCTIMTAHMS



TOTOBHOCTh K TpPYJly, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuuHbIM  cpepaMm  Npo(EeCcCHOHANBHOM  JIESITEbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccun M peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MAaTeMaTUYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELIEHUU IPAKTUYECKUX 3a7a4 MAaTEMAaTUYECKON HAIPaBICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh HIKOJOTHYECKON KYJIbTYpbl, MOHUMaHUE BIUSHUS
COLIMAJIbHO-DKOHOMMUYECKMX  MpPOILIECCOB HAa COCTOSIHUE MPUPOJHOM U
COLIMAJILHOM Cpellbl, OCO3HAaHHWE TIJ00aJBbHOTO XapaKTepa HKOJIOTHYECKUX
npo0sieM, OpUEeHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKpY’KaroIIe cpeibl, MJIaHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKd UM  OOINECTBEHHOW TNPAKTHUKHA, TMOHUMAaHHE
MaTEMaTUYECKON HAyKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTANoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaT€MAaTHUKA M MAaTeMaTUYECKOW KyJIbTypOWd KaK CpPEICTBOM MO3HAaHHUS MHpA,
TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYIO U HCCIIEIOBATEIbCKYIO IEATEIbHOCTD
WHIVBUIYaJbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble Jornyeckune AecTBUA:

BBISIBIIATh U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMATHUECKUX
OOBEKTOB, TIOHSTHIA, OTHOIICHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICIICHHUSI MOHSITHA, yCTaHaBJINBATh CYIIECTBCHHBIH  TPHU3HAK
Kiaccu(uKanuu, OCHOBaHUSA Ui OOOOIIEHUS ¥ CpaBHEHUSA, KPUTEPUH
MIPOBOJUMOTO aHAJIH3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U  NPEOOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE ¥ OTPHUIIATEIIbHBIE, CIMHIUYHbIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISBJISATh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3UM U
MPOTUBOpEYrs B (pakTax, JaHHBIX, HAOTIOACHHUIX W YTBEPKACHUSIX, TIPEIJIaraTh
KPUTEPHH JIJISI BBISIBIICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUNI;

JIeNaTh BBIBOJBI C WCTOJIB30BAHMEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIOUCHUN 110 aHAJIOTHH;



MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYeCKUX
YTBEPKJIECHUNA (MpsMbIE W OT MPOTHUBHOIO), BBICTPAUBATh aPryMEHTALHUIO,
NPUBOJUTh TPUMEPbl M  KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJIbI;

BbIOMpaATh CMOCcO0 pelieHus y4uyeOHOW 3agaud (CpaBHUBATh HECKOJBKO
BApUAHTOB peuleHusi, BbIOMpaTh HauOonee MNOAXOAAIMN ¢  y4éToM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabcKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynupoBaTh  BONPOCHI, (UKCHpYIOIIME MPOTHUBOpeuYue, Mnpodiemy,
yCTaHABJIMBATh UCKOMOE U JAaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBeKTa,
ABJICHUS, TIPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy O0ObEeKTamu,
SBJICHUSIMH, TTPOIIECCaAMU;

CaMOCTOATENIBHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOMIOACHUS, UCCIENOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJYYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IpOIlEcca, a TaKkKe BbIJIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJIATH J1e(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JIJISl PELICHUS 3a1a4u;

BbIOMpaTh  MHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATh HH(OPMALIUIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHUS;

CTPYKTYpPUPOBaTh MHPOPMAIHIO, MPEACTABIATh €€ B pa3INuHbIX (hopMax,
WJUTIOCTPUPOBATH Tpadruecky;

OLICHUBATh HaJEKHOCTh uHpOopMaIuu o CaMOCTOSITEIILHO
c(OpMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCcAJbHbIE Y4e0OHbIE 1eiCTBUSA

OO1enne:

BOCIIpUHUMATh M  (OPMYJIHPOBATH CYXKJIECHHSI B COOTBETCTBHU C
YCIOBHAMHA W OCIIAMU 06HIGHI/I$I, SICHO, TOYHO, 'PaAMOTHO BbIpa’XaTb CBOIO TOYKY
3pCHHA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, JdBAThb IIOACHCHUA 110 XOAY PCHICHUA
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBI PE3YJIbTAaT;



B X0J1e 00CY>KJE€HUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npoOeMbl, pelraeMor 3aJadyd, BBICKA3bIBaTh MJI€H, HAIEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXACHHUSIMHU APYIHMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3IMyUe U CXOJICTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(bopMyIHpOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIATh  pe3yjbTaThl  pELIeHUs  3a7auyd,  SKCIEPHUMEHTA,
UCCJIEI0BaHUS, MPOEKTA, CAMOCTOATENbHO BbIOMpaTh (OopMaT BBICTYILUIEHUS C
y4€TOM 3aj7]a4 IPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH.

PeryJsiTuBHBIE YHHBEPCATbHBIE YUeOHbIE AeiicTBUSI

Camoopranusanus:

COCTaBJIATH TUIaH, AITOPUTM PEIICHHs 3a7a9d, BEIOUPATh CIIOCO0 pemieHus
C yu€TOM HUMEIONMXCA pEeCypcoB H  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BApPHAHTHI PEIICHUH ¢ Y4ETOM HOBOWM
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJLIEKT:

BIAJIETh HaBBIKAMH TIO3HABATEIBHOW pediieKcMH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX IPOILIECCOB, WX PE3YJIbTaTOB,
BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIS Mpollecca U pe3ylbTaTa
pelIeHus] MaTeMaTH4eCKO! 3a/1auu;

NOpEeIBUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU M YCIOBUSAM, OOBSICHATH
OPUYUHBI  JIOCTIDKEHHMSI WM HEIOCTH)KEHHUS Pe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1€ATEJIbHOCTD:

NOHMMAaTh W HUCIOJBb30BaTh  NPEHMYIIECTBA  KOMAaHAHOW U
WHIUBUIYaIbHONW palOoThl MpU pEIICHWH Yy4YeOHBIX 3a7ad, MPUHUMATh LEh
COBMECTHOW NEATETHbHOCTH, IUIAHUPOBATH OPTAHMU3AIMI0 COBMECTHON DPabOTHI,
pacnpenensiTh BUIbl paboT, JOTOBApUBATHCA, 00CYX)AATh MPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYMMOBHIX opmax paboThl (00CykaeHUsI, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIE), BBINIONHATH CBOIO YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JEHCTBUSA C APYTMMH 4YJICHAMH KOMAaHJbI, OIICHUBATH
KaueCcTBO  CBOETO BKJaJAa B  OOmMMUNA  TPOAYKT 1O  KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATHBI



K xonmny oOyuenuss B 10 kiaacce oOyyaroniuiics MOJIY4YUT CIETYIOLINE
MpeAMETHBIE PE3YJIbTAThI MO OTAEIbHBIM TeMaM padoydeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa U Hauaja MaTeMaTHYECKOTO aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAIMOHATIBLHOE YUCII0, O€CKOHEUHAs
nepuoandecKas ApoOb, MPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOTO YUCTIA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHUsS TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOW )KU3HU,

OPUMEHATh  TPUOMIDKEHHBIC  BBIUKMCICHHS, TpaBUiia  OKPYIJICHHUS,
NPUKUAKY U OLIEHKY pe3yJibTaTa BEIYUCICHHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENEHb C I1EJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOMSIIYI0 (OpMYy 3amucy JEHCTBUTENBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JAHHbBIX;

CBOOOJIHO  OMEpUpOBaTh  TOHATHEM:  apUPMETUUECKUN  KOPEHb
HaTypajJbHOU CTEIICHH;

CBOOOJIHO  ONEPUPOBATh TOHATHEM: CTENEHb C  pPaIlMOHAIBHBIM
[IOKa3aTelIeM;

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: JOrapum Uucia, IECATUYHBIE U
HaTypalbHbIEC TOTapUPMBI;

CBOOOTHO OMEPUPOBATH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCIIOBOI'O apTyMEHTA,

ONEpUPOBaTh IOHATUSMHU: APKCHUHYC, AapKKOCMHYC M apKTaHIEHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO  OMEepUpoBaTh  MOHATUSIMH:  TOXAECTBO,  YypaBHEHHE,
HEpPAaBEHCTBO,  PABHOCWIBHBIE  ypPaBHEHHWS W yPAaBHEHUS-CIICICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3TUYHbIE METOJbl PEIICHHUS pPAMOHAIBHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHITHSIMHU: MHOTOWIEH OT OJHOW TEPEMEHHOM,
MHOTOWICH C MEIbIMH KOd()PUIIMEHTAMU, KOPHU MHOTOWIEHA, MPUMEHSTH
JIEJICHNE MHOTI'OYJICEHAa Ha MHOTI'OYIECH C OCTaTKoM, TeopeMy be3dy um Teopemy
Buera nns pemenus 3anady;

CBOOOJTHO OMEPUPOBATH TOHATUSAMH: CHCTEMa JIMHCHHBIX YpPaBHCHUM,
MAaTpHIA, OINPEICIHUTENb MATPULBl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
WCMOJIB30BATh CBOMCTBA OMPEAECHUTENS 2 X 2 I BBIYMACICHUS €r0 3HAYCHHS,



MPUMEHSTh ONPENACTUTEIN IS PEIICHUs] CHCTeMbl JIMHCWHBIX YpaBHEHUH,
MOJICTTUPOBATh pEajbHBIC CHUTYalldd C TIOMOIIBIO CHCTEMBbI JIMHEHHBIX
yYpaBHEHUH, HCCIENOBAaTh TOCTPOCHHBIE MOJETH C TMOMOIIBI0 MATPHI U
oTpeIeTuTeNeH, HHTEPIPETUPOBATH TOTYUYEHHBIN PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBAa JEUCTBUI C KOPHAMM JJid TIpeoOpa3zoBaHUs
BBIPAKCHU U,

BBITIOJIHATh ~ MIPEOOpa3OBaHUs YHCIOBBIX BBIPAKECHUH, COJEPIKAIINX
CTETICHHU C PallMOHAIBLHBIM MTOKa3aTeNIeM;

UCTIOJIh30BaTh CBOIiCTBa  JIOTapu(pMOB TUTST npeodpa3zoBaHUs
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOO/IHO OTNEPHPOBATH MOHATHIMH: UppAIOHATBHBIE, TTOKAa3aTeIbHbIC U
gorapuMHUUYECKHUE YpaBHEHHs, HAXOAWTh UX PEIICHUS C TOMOIIBIO
PaBHOCHIIBHBIX MEPEXOI0B MM OCYIIECTBIISISI POBEPKY KOPHEH;

PUMCHSTH OCHOBHBIC  TPUTOHOMETPHYECKHEC dopmyITBI IS
npeoOpazoBaHUs TPUTOHOMETPUIECCKHIX BBIPAKEHHUI,

CBOOO/IHO ONEpUPOBATh MOHSATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
NPUMCHATh HEOOXOauMble (OPMYJIBI  JIIi  pPEHICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYCCKHUX YPABHCHHIA,

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha fA3BIKE anreOphl, COCTaBISATH
BBIPQKEHUS, YpaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJadyH, HCCIEI0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajareopsl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OMepUpOBaTh MOHATUSAMHU: (YHKIHS, CHOCOOBI 3aJaHus
dbyHKIMK, B3aUMHO OOpaTHBIC (YHKIMH, KOMMO3UIMA (YHKIUH, Tpaduk
(G yHKIMH, BBITIOJHATH JIEMEHTApHBIC MMpeoOpa3oBaHus IpaduKoB (yHKITHI;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: 00JIACTH ONPENIETCHUSI U MHOXKECTBO
3HauYeHUN QYHKINH, HYJIH QYHKIIUU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATUSIMHU: YETHBIE W HEUETHBIC (YHKIUU,
nepruogndeckue PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI
U MUHUMYMBbI (QYHKIIMW, HAauOOJbIIIEE U HAaUMEHbIIee 3HaueHne (QYHKIMH Ha
MIPOMEXKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: CTEIIEHHAsS (QYHKIMS C HATYPaIbHBIM
U IIEJIBIM MOKa3aTeneM, IpaduK CTeeHHONW (YHKIUUA C HATYPAIbHBIM H LETBIM
nmokasaresieM, rpaduk KOpHs n-0il CTeeHn Kak (PyHKIMH OOpaTHON CTETICHU C
HATypaJIbHBIM IMOKA3aTEIIEM;

OTIepUpPOBATh MOHATUSAMU: JIMHEHHAS, KBAApaTUIHAS M JPOOHO-TMHEHHAS
(GYHKIIMU, BBIIONHITH JJIEMEHTAPHOE WCCIENIOBAHWE U TOCTPOCHHUE WX
rpaduKoB;



CBOOOJTHO OINEPUPOBATH MOHATHIMU: MOKa3aTeNbHASI U JorapupmMuieckas
(yHKIMHU, UX CBOMCTBA M IpaUKH, UCHOJIb30BaTh UX TpadUKU JJIs pelIeHus
YpaBHEHUN;

CBOOOJTHO OINEpPUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
OIpeJIeNIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBAaHMUS NPOLECCOB U
3aBUCUMOCTEW MpU PEIIeHUH 3a7a4 U3 IPYyTUX yUeOHBIX MPEIMETOB U PeaTbHOM
’KU3HU, BBIPAKATh (POPMYJIaMU 3aBUCUMOCTH MEXIY BETUUMHAMM;

Havana maTeMaTH4ecKkoro aHajamnsa:

CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: apudMeTHUecKass U reoMeTpuiecKas
nporpeccusi, 0eCKOHEUHO YObIBaIoasi F€OMETPUYECKas MPOrpeccusi, TMHEHHBIN
U OKCIOHEHLHAJIbHBIH pocT, (opMysa CIOXKHBIX MPOLEHTOB, HWMETh
Ipe/ICTaBIEHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIICHUs peajbHBIX 3aJlay MPHUKIAJIHOTO
XapakTepa;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMH: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/1aHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OrpaHUYCHHBIC
MOCJIEIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXKJEHHUS MaTeMaTH4eCKOIro
aHaiM3a Kak aHayin3a 0ECKOHEUHO MaJIbIX;

CBOOOJTHO OIEpUPOBaTh MOHATUSMU: HENpPEpbIBHbIE (YHKIUHU, TOYKU
paspbiBa rpaduka QyHKIIUH, aCUMITOTH Tpadrka GyHKINY;

CBOOOJTHO OMEpPUPOBATh MOHATHEM: (DYHKIIHS, HEMpPEphIBHAS HAa OTpE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI IJIs1 pelIeHUs 3a1a4;

CBOOOJTHO ONEpPUPOBATH MOHATUSMU: TI€pBas W BTOpas MPOU3BOIHBIC
byHKIMM, KacaTeabHas K rpaduKy QyHKIINH;

BBIUUCTSITh  TPOU3BOJHBIE CYMMBI, TPOM3BEICHHS, YAcCTHOTO U
KOMIIO3UIIMU JBYX (DYHKIIHH, 3HATh IPOMU3BOIHbBIC DIIEMEHTAPHBIX (DYHKIIHIA;

UCITOJIB30BaTh T€OMETPUIYCCKUN U (HU3UICCKHN CMBICT MPOU3BOJTHOM IS
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CBOOO/JIHO  ONEpUPOBaTh MOHATHSAMH: MHOXECTBO, OIEpalud HaJ
MHO>KE€CTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIA — ammapar [JIsl  ONHUCAHUS
pEaNbHBIX TPOIIECCOB W SBJICHUM, MPU PEHICHUU 3a7a4 U3 APYTHX Y4eOHBIX

MPEIMETOB;
CBOOOJTHO OMEpPUPOBATH MOHATUSMU: OINPECICHHUE, TEOpEMa, ypaBHCHHE-
CIE€ACTBUE,  CBOMCTBO  MAaTeMaTHYECKOr0  OOBEKTa,  JI0KA3aTeJIbCTBO,

PaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.



K xonmy oOydenuss B 11 kiaacce 00ydaromIMiiCs MOJYYUT CIEAYIOIIUE
MIPEIMETHBIE PE3YNBTATHI IO OTAEIBHBIM TEMaM padodeil mporpaMMbl y4eOHOro
Kypca «AnreOpa u Hauyajia MaTEMaTUYECKOT0 aHAIIU3a:

Yucia 1 BBIYUCIICHUSA:

CBOOOJHO OMEpUPOBaTh MOHATUSAMHU: HATypaldbHOE M LEJIO€ YHUCIIO,
MHOECTBA HATypaJbHBIX U LIEJIBIX YHCEI, HCIIOJb30BaTh IPU3HAKU JECIUMOCTH
ueneix umcen, HOJ u HOK HarypanbHbIX uMcen sl pemieHus 3a1ad,
MIPUMEHSTH anroput™ EBknunaa;

CBOOOJHO ONEpUpPOBaTh TOHATHEM OCTaTKa MO MOJIYJIIO, 3alHChIBATh
HaTypaJIbHBIEC YMCJIA B PA3JINYHBIX MO3ULIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJTHO OTEPUPOBATH MOHSITUSAMHU: KOMIUIEKCHOE YHUCIO M MHOXXECTBO
KOMIUIEKCHBIX YHUCEIN, MPEACTABISITh KOMIUIEKCHBIE YUCiIa B aJireOpanyeckon u
TPUTOHOMETPUYECKON (hOpME, BBHIMOIHATH aprU(PMETHUECKUE ONEepalud ¢ HUMU
U N300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUsS ¥ HEPABEHCTBA:

CBOOOTHO OMEPHUPOBATH MOHSATUSIMU: UPPAIMOHANIbHBIE, TTOKa3aTeIbHbIE U
norapuMUYECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C [OMOIIbIO
PAaBHOCHUJIBHBIX TIEPEXOJIOB;

OCYUIECTBJISITh OTOOpP KOpHEW TNpHU PEIIEHHH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OINEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh HEoO0XoauMble (OpMyINBI [IJIi  pEelIeHUsT OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CHCTEMA U COBOKYITHOCTh YPaBHEHUN
U HEPaBEHCTB, PABHOCUJIBHBIE CHUCTEMbl M CHUCTEMBI-CIEICTBUS, HAXOIUTh
pelIeHnsT CHCTEMBbl M COBOKYIHOCTEW palMOHAJIbHBIX, HPPAlMOHAIbHBIX,
MOKa3aTeJIbHBIX U JIOrapU(PMUUECKUX YPAaBHEHU U HEPABEHCTB;

pemarb palrOHaJbHbIE, UppalMOHAIbHBIE, MOKa3aTeJbHBIE,
jgorapuMUUECKUe U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
coZeprKallie MOYJIM U IIapaMeTpBhl;

OPUMEHSATH TpadudecKre METOAbI AJIsl PELICHUS] YpaBHEHUI U HEPaBEHCTB,
a TaK)Ke 3a7a4 C IapameTpamu;

MOJICIMPOBAaTh pEajbHblE CUTyallUM Ha S3bIKEe aureOpbl, COCTaBIATh
BBIPQ)XCHUS, YPABHEHUS, HEPABEHCTBA W HMX CUCTEMBI 0 YCIOBHIO 3aJa4dH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HCIOJb30BAaHUEM almapara ajireOpsl,
MHTEPIPETUPOBATD ITOJTYyYECHHBIM PE3yJIbTaT.

DyHKIUM U TPaPUKH:

CTpPOUTH TpauKHd KOMIIO3ULIMU (PYHKUHUNA C MOMOIIBIO 3JIEMEHTapHOTO
MCCJIEI0BAHNS U CBOWCTB KOMIIO3MIIMU ABYX (DYHKIIMIA;



CTPOUTh TE€OMETpUYEeCKHMe oOpa3bl YpaBHEHU U HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO ONEpPUPOBATH MNOHATUSAMU: TpaQUKA TPUTOHOMETPUUYECKHUX
byHKIM;

OPUMEHATh (DYHKIMHM UIsI MOJAEIMPOBAHUS M MCCIENOBAaHUS pPeabHBIX
IIPOLIECCOB.

Havana MmareMaTH4ecKOro aHajamsa:

UCIIOJIb30BaTh ~ NPOM3BOJHYIO I HcciaeAoBaHus — (QYHKUMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HauOOJbIlIEe U HAUMEHbIIeE 3HAUCHUS (DYHKIIMM HETPEpbhIBHOU
Ha OTPE3KE;

UCIIOJIB30BATh MPOU3BOJHYIO ISl HAXOXKAEHUS HAWIY4llEro pelieHus B
OPUKIAJHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMUYECKHMX, 3ajayax, i
OTIpEeJICICHUs] CKOPOCTH U YCKOPEHHUS Mpolecca, 3aJaHHOro (GopMyson WU
rpadukom;

CBOOOJTHO OIEpUPOBATH MOHATHUSMU: TEPBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpajl, HAXOIUTh MEPBOOOpPA3HBIC AIEMEHTAPHBIX (YHKIMA W BBIUUCIATH
uHTerpan no ¢popmyine Hetorona-Jleitouuia;

HaXOAWTh IUIOUIAJM IJIOCKUX (Uryp U O0O0BEMBI Tel C MOMOUIbIO
UHTErpaa;

UMETh IPEJCTABICHUE O MAaTeMAaTUYECKOM MOJEIUPOBAHUU HA IIPUMEPE
cocraBieHus quddepeHINaTbHBIX YpaBHEHUIH;

pemars NpUKIagHbIe 3a4a41, B TOM YUCIIE COLMAIBHO-3)KOHOMUYECKOTO U
(pu3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHaIN3a.



