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HOACHUTEJIBHASA 3AIIUCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOIiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpPOHbI, POpMHUPYET
JIOTUYECKOe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (QOopMyIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKIMSIMU alreOpbl M MaTeMaTUYeCKOro aHaiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYalUil,
UHTEpOpETAalMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 YYeOHbIH MaTepuan, CrocoOCTBYIOMUN
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOoJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocnoBe MeTonuku oOydeHHs anreOpe M HavyallaM MaTeMaTHYeCKOro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIJICJICHBI CIEYIOLIUE COJIepKATEeIbHO-MEeToquYecKue muHuu: «Hucna
U BblUUCHeHUs», «DyHKMU U rpadukny, «YpaBHEHUs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHss Ha YpPOBHE CpEIHEero oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsCh HOBBIMH TEMaMU W paszjaenamu. JaHHBIHA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJep)KaHUE HECKOJIBKMX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydarouiugecsi OBJIaJEBalOT BcE Ooiee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEeIIeHUsI CaMOCTOSITETFHO COPMYIMPOBAHHON MaTeMaTHIEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKass TUHUS «Uuclia W BBIYUCICHUS» 3aBepIiaeT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopasoBanusi. Ha ypoBHe cpemHero obmero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PAa3TMUHBIX
dopMm 3amucu 4Ymcla, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHUCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIENU(UICCKUE 3aJayd ¥ OIEpalud: JeJICHUe Haleo,
ONIEPUPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHON CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pPACIIMPEHUIO Kpyra HCIONb3YyeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMs JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIETEH peasbHOTO MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHHe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl MpenryCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOy4aroliuecs OBJAJACBAIOT PAa3IMYHBIMM METOJAAMH  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHS IIMPOKO HCHIOIB3YIOTCS MpH



UCCJEeI0BaHUH (DYHKLIMM ¢ TOMOUIBI0 IPOU3BOAHOM, MPHU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HauOOIbIINX U HAUMEHbLINX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 1O  QopMynaM, MpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Mareprajga MPOUCXOAWUT  JajJbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI OO0y4YaromuXxcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykiaeHud, paboTbl €  CHUMBOJBHBIMH  (QopMaMM,  NpeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIS pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpbHo-MeToanueckass JuHUS «DyHKUMM © TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUECKO U TPUTOHOMETPUUECKUX (PYHKIINI, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3a/Jad U3 JPYTruX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpa)kaThb (OpMyJaMu 3aBUCHUMOCTU MEXKIY
pa3sTUYHBIMA BETUYMHAMH, MCCIEIOBaTh IOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON opme: aHATUTHYECKOU, Tpaduyeckoil u cioBecHoU. Ero msydenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTe€MAaTHUYECKHX, TaK M MPHUKIATHBIX 3a]1a4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh HMX HauOOJbIIME W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yYCKOpeHHus IpoueccoB. JlaHHasg conaepaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENIEHWE B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOroO, (POpPMaTbHO-JIOTUYECKOTO U
KpEaTHUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXKECTBA U JIOTUKA) BKIIIOYAET B
ce0si DIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTruku. TeopeTHko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJBbHOW MaTeMaTUKHU
U TpeajaraloT HamboJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3/eibl
MaTeMaTUKu M €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEMaTHK{ M HCMOJIb30BaTh €ro JJIsl BBIPAKCHUSI CBOMX MBICICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueGHOoM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIMPOBAHUS, KOTOPBIC MPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl H
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KAXbIM U3 pa3geioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IMaTh M KOHKPETH3UPOBAaTH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YUYeHUs BCEX TeM YU4eOHOro Kypca «Anredpa u Havyana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa ¥ Havajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COILEPKAHUE OBYUEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[lpumeHenue apobGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnmxkEHHbIEC BHIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszatenemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIMOHATFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOW I€PEMEHHOW. JleleHue MHOro4djcHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiensl ¢  UEJIBIMH
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpPaBHEHUS. OcHOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKuX ypaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs ISl PeIIeHU s
CUCTEMBl JIMHEMHBIX ypaBHEHWM. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpaduKoB GyHKIHMA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
byakun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUUA HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpad¢uk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNmeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHometrpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajbHbIX IIpolleccax U SBICHUAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKOn WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO aHaju3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckass u reoMmeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromas
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA pOCT. Uucno €. @opmyna CI0XKHBIX
poLEHTOB. Mcronb3oBaHWE TMPOrpeccud JUisl PELIeHUs peanbHbIX —3a]ad
MIPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. IIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znyUecKkuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  CymMBHI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMN, IIPU PELICHMM 3a1ad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOospmmii ol nenurtens (manee — HOJl) m HammeHslnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputMa EBkinia s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHd u3 KOMIUIEKCHOTro uncia. [Ilpumenenue
KOMIUIEKCHBIX YUCEIN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HU, THTEPIPETALUSA [TOJTYUYCHHBIX PE3YIIBTATOB.

DyHKUUM U TPaPuKu

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne MpOU3BOAHON K UCCIIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAUMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHKkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hototona-JlenOnua.

[Ipumenenue umHTErpajga s HAXOXKACHHUS IUIOMIAACH IMIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATBHBIX TMPOIECCOB C TOMONIbI0 U] PepeHIIHaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  OOIecTBa,  MPEACTABICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUM B JAPYrUX HAyKax, TEXHOJIOTHsX, chepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NpodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANpaBJI€HH OCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATLHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cepbl YeTOBEYECKOH ESITeNIbHOCTH, ATAloB ¢
Pa3BUTUS W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHLHOCTh
WHMBUIYaJbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBHIBOJIBI;

BBIOMpATh C€Moco0 pelieHus ydyeOHOM 3ajauu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro o0ObeKTa, sIBJIEHUA, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTATH
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
mpoOJIeMBl, pelIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/1add, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHIT MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3YNIbTATOB JCSITCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajad, MNPUHUMATH IeJIb COBMECTHOMN
NeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, pacrpeneisiTh
BUIBI pabOT, JOroBapuBaThbcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce oOyyaromuics TOTYYHUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hadajga MaTeMaTHIECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPAIMOHATBFHOE YHCIO, MHOXECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

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

MPUMEHSTh MPUOIKEHHBIEC BRIYUCIICHUS, TTPaBUJIa OKPYTICHUS, MPUKUAKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATypajabHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JI€JICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJTHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX ypaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ero TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMpeAenauTens 2 X 2 sl BBIYHUCICHHUS €ro 3Ha4yeHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIIMPOBATh PEATbHbIE CUTYallMU C IMOMOIIBIO CUCTEMBI JJUHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIIPETUPOBATD ITOJy4YECHHBIM PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YHUCIOBBIX BBIPAKEHHM, COAEpKAIINX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOO/IHO OMNEpUPOBaTh MOHATUSMU: HppAIMOHAIbHbBIC, MOKAa3aTEeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHHUIA;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHMIO 3aJayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbBIE TIPpeoOpazoBaHus rpadukoB GpyHKINHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYyMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIee 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTeneM, rpauk KOpHs N-oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEWHas, KBaApaTU4Has U JIpOOHO-JIMHEHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKa3aTeiabHas U Jorapudmuueckas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUS
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku (QYHKIMM A8 HCCIEAOBAaHUSA IPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEYHO yObIBaIoIIasi reOMETpUIECcKas Porpeccusi, TNHEHHBINA U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TIOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHHS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUSA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEphIBHbIE (PYHKIUHU, TOUYKH
paspseiBa rpaduka GyHKIUH, aCUMIITOTHI Ipaguka QyHKINHY;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBaTh  TMOHATUAMH: MHOXXECTBO,  OIEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUS PealIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOT0 O0BEKTa, J0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOy4arouiuiicsi MOJYYUT CIEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BIYMCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATUSAMH: HATypalbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YHCEJ, MCIOJIb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKinna;

CcBOOO/IHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHIMOIHATH apu(pMETHUECKHUE ONEpalud ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPHUPOBATH TMOHATHUSIMU: HUPpaAlMOHATBHBIE, TMOKAa3aTelbHbIE W
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOIO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OPMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKasaTeabHEbIC,
norapumMuyeckue W TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peaJibHble CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXKCHMS, YpPAaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3ajJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIEIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITU;

CTPOUTH TEOMETpHYECKHe o0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATH TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MaTeMaTH4eCKOIo aHAJIu3a:

WCITOJIB30BaTh MPOU3BOJAHYIO JIJI UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YlIero pPEIICHUS B
NPUKJIAJAHBIX, B TOM 4YHCJE€ COLUHAJIBbHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh TUIOLIAJAH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOIO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabubie | IIpakTHyeckue
n/n MPOrpamMmmbl Bcero
padoTsbI padoThI
1 [oBTopenue Kypca anredpsl 9 Kiacca 3 1
2 JlelicTBUTENBHBIE YHCIIA 9 1
3 Crenennasi QyHKIHS 8 1
4 IMokasarenbHast GyHKITHSI 8 1
5 Norapudmmnueckasn GyHKLMS 13 3
6 TpuroHomeTpuyeckne Gpopmynbi 15 2
7 TpuroHomeTpumyeckme ypasHeHUA 10 1
8 MosTOpeHue 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11 0




11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM
w/n NpPorpaMMBb Beero Kourpoububie | IIpakTHyeckue
padoTsbI padoThI
TpuroHomeTpurueckme byHKLMM 1
Mpou3BoLHan U ee reoOMeTPUYECKUI CMbICA
3 NMpyYMeHeHne NPOU3BOAHOM K UCCNEA0BAHUIO 1
bYHKLMI
4 MHTerpan 1
5 KombuHaTopuka 1
6 dnemeHTbl TEOPUN BEPOATHOCTEM 1
7 CratucTuka 1
8 MosTOpeHue 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




KanennapHo-remarnueckoe rmanuposanue B 10 kimacce

Ne Tema Tun ypoka JesaTenpbHOCTh ydammxcs Bun koHTpOIS [Hara
IL.o.
[ToBTOpenue — 3 yaca
I'maBa 1 [e#icTButensubie uncna(94)
1. [lenbie U pallMOHAJIBHBIEC YHCIIA. N3ydenune HoBOM Bocnpusarue HoBoro Marepuaia,
TEMBL. Oecena.
2. JleficTBUTENbHBIE YHCTIA. N3yuenne HoBOM Pabota ¢ yueOHHKOM.
TEMBI.
3. beckoneuHo yoObIBarorias KomOunupoBannsiii. | Pabora ¢ yueOHMKOM, padoTa 1o
reoMeTpHuecKas Mporpeccusl. KapTOUYKaM.
4, ApubMeTnuecKknii KOpeHb N3yuenne HoBOM PaGoTa ¢ yueOHuUKOM, perieHne
HaTypaJbHOW CTEICHHU. TEMBI. yIpaKHEHHMI.
5. ApudMeTHnuecKnii KOpeHb KomOunupoBanupiii. | Pemenue ynpaxnenuit, padorano | CamocrositenpHas paboTa 1mo
HATypaJIbHON CTETEHHU. KapTOUYKaM. YPOBHSIM.
6. CreneHs ¢ pallMOHAIBHBIM U N3yuenue HOBOIA Bocnpusitue HoBoro matepuarna, CamocrostenpHas pabora.
JEMCTBUTENBHBIM MTOKA3aTEISIMU. TEMBI. pellieHre yIpakKHEeHUH.
7. CreneHb ¢ pallMOHAJIbHBIM U KomOunupoBanusiii. | Pemenue ynpaxueHui.
JNEHUCTBUTENBHBIM MTOKA3aTeIISIMU.
8. Ypok 060011eHus u KomOunupoBauusiii. | PaboTa B rpynmnax no ypoBHSM.
CUCTeMAaTHU3aIlH 3HAaHUA.
9. KonTtponsHas pabora KoHnTpoasHO- [MucemenHas paboTa. KontposnsHas pabora.
Noly/leficTBUT.unca 0000110 YPOK.
I'naBa 2. Crenennast GpyHkuus.(84)
10. | Crenennas ¢yHkius, e€ cBoiictBa u | M3yueHue HoBOH Bocnpusarue HoBoro Marepuania,
rpaduk. TEMBI. paboTa ¢ yueOHUKOM,
KOHCIIEKTUPOBAHHUE.
11. | Crenennas ¢ynkuus, e€ cBoiictBa 1 | KomOuHupoBanHblil. | Pemenue ynpaxHeHUH.




rpaduK.

12. | PaBHOCHIIbHBIE ypaBHEHUS U N3yuenne HOBOM Bocnpuste HoBoro marepuana.
HEPABEHCTBA. TEMBI.
13. | PaBHOCHIIBHBIE ypaBHEHHUS U KomOunupoBanuslii. | Pemenne ynpaxHeHHH.
HEPAaBEHCTBA.
14. | UppaunoHanbHble YpaBHEHHUS. N3yuenue HoBOM PaGora ¢ yueOHuKOM, pelieHue
TEMBI. yIpaXHEHHI.
15. | lppaunoHanbHble ypaBHEHHUS. KomOunupoBanueiii. | Pemenue ynpaxHeHui.
16. | Ypok 06o0menus n KomOunupoBanusiii. | PaGoTa B rpynmnax no ypoBHSIM. CamocrosiTenpHas paboTta 1o
CUCTeMaTH3aIlK 3HAaHUH. YPOBHSIM.
17. | KonrtposnbHas paboTa KonTtponsHo- [Mucemennas padora. KonTponbhas pabdora.
No2yCrenennast GpyHKIMs» 000011aI01THIT YPOK.
['naBa 3.IlokazatenpHas GhyHKIUA. (849)
18. | [lokazarenpHas GyHKIHA, €€ N3yuenne HoBOM Bocnpusarue HoBoro marepuana,
CBOMCTBA U rpaduK. TEMBI. paboTa ¢ yaeOHUKOM,
KOHCIIEKTHPOBaHHE
19. | [loka3aTenbHbIC YpaBHEHUS. N3ydenue HoBOM Bocnpusitue HOBoro marepuaiia.
TEMBI.
20. | Iloka3arenpHbIC YypaBHEHUS. KomOunnpoBanubiii. | Pemenne ynpaxHeHHi.
21. | Iloka3at. HepaBeHncTBa. N3ydenue HOBOIA PaGota ¢ yueOHukoM, pernieHue
TEMBI. yIpasKkHEHUH.
22. | Iloka3zar. HepaBeHcTBa. KomOunupoBanusiii. | Pemenue ynpaxueHuil.
23. | Cucrembl IOKa3aT. ypaBHEHUH U N3yuenue HoBoM Bocnpusitue HoBoro marepuana.
HEPABEHCTB. TEMBI.
24. | Cucrtembl OKa3aT. ypaBHEHUH U Kom6unupoBanusiil. | Pabota B rpynmnax no ypoBHsM. CamocrosTenbHas paboTa o
HEPABEHCTB YPOBHSIM.
25. | KontponpHas padotaNe3»Ilokazar. | KoHTpomnbHo- [MucemenHas paboTa. KontposnsHas pabora.
GyHKLIUAY. 00001121 ypoK.
I'naBa 4. Jlorapupmuueckas ¢pynkius.(134)
26. | Jlorapugmsl. N3yuenue HOBOM Bocnpustie HoBoro Mmarepuaina.

TCMBEI.




27.

Jlorapugmel.

KomMOuHMpOBaHHEIH.

Pabota B rpynmnax 1no ypoBHsIM.

CamocrosTenpHas paboTta 1o
YPOBHSM.

28. | CpoiicTBa norapugmoB. N3yuenue HoBOM Bocnpusitue HoBoro Marepuaina.
TEMBI.
29. | CsoiicTBa JiorapugmoB. KombunupoBannsiit. | Pabota B rpymnmnax 1mo ypoBHsIM. CamocrosrenbHas paboTa 1o
YPOBHSIM.
30. | JlecATHUHBIC M HATYpAITbHBIC N3yuenne HoBoOM Pabota ¢ yuebumnkom, perieHue
JorapuMbl. TEMBI. YIIPAKHCHHH.
31. | JlecATHYHBIC U HATypAIbHBIC KomOununpoBanusiii. | Pemenne ynpaxHeHU.
JIoTapU(QMBI.
32. | Jlorapud. pyakuus , e€ cBoiictBa u | M3ydyeHue HOBOM Bocnpustie HoBoro marepuana.
rpaduk. TEMBI.
33. | Jlorapud. pynkuus , e€ coiictBa u | KomOunupoBanuseiii. | Pabora ¢ yueOHHKOM, pelieHne
rpaduk. YIPOKHCHUH.
34. | Jlorapudmud. ypaBHEHHS. N3yuenne HoBOM PaGoTa ¢ yueOHuUKOM, perieHne
TEMBI. yIpaKHECHHI.
35. | Jlorapudmud. ypaBHEHHS. KomOunupoBanubiii. | PaboTa B rpymnmnax 1mo ypoBHsIM.
36. | Jlorapudmua.HepaBeHCTBA. N3yuenne HoBOM PaboTa ¢ yueOHUKOM, penieHne
TEMBI. yIpaKHEHUI.
37. | Jlorapudmua.HepaBeHCTBa KomOunupoBanusiii. | PaboTa B rpynmnax 1mo ypoBHsIM.
38. | KonTpoabsHas KonTtponsHo- [TucpbmenHas pabdora. KontposbHas padoTa.
pabortaNedy»Jlorapudmuy.pyakius» | 06001MAIONTNI YPOK.
I'maBa 5. Tpuronomerpuueckue Ghopmynsl.(154)
39. | Paguannas mepa yria. N3yuenue HOBOM Bocnpusrie HoBoro Marepuana.
TEMBI.
40. | IToBOpOT TOUKH BOKPYT Hauamsa N3ydenue HOBOIA Bocmnpustie HoBoro marepuarna,
KOOpJIMHAT. TEMBI. KOHCIIEKT.
41. | IToBOpOT TOYKH BOKPYT Hauaiga 3akperieHue Pemenue ynpaxxueHuit.
KOOpJAMHAT. M3YYEHHOTO.
42. | Ompenenenue cuHyca, KocuHyca, u | M3ydenue HOBOM Bocmnpustie HoBoro Marepuara,
TaHTEHCa yriia. TEMBI. KOHCIIEKT.
43. | 3Haku cuHyca, KOCHHYca, TaHreHca. | M3ydeHne HOB. TeMbl. | PemieHue yrpakHeHUH.




44,

3aBUCUMOCTb MEX/1y CUHYCOM,
KOCHHYCOM, TAHT'€HCOM OJHOIO U
TOTO JK€ yIJIa.

N3yuenne HOBOM
TEMBI.

Pewenne ynpaxHeHui.

45. | Tpuronomerpuueckue ToxaecTsa. | M3ydeHue HOBOM Bocnpustue HoBoro marepuana.
TEMBI.
46. | TpuroHOMeTpHUYECKHE TOKIECCTBA. | 3aKperyIeHHe Pabota B rpynnax no ypoBHSIM.
M3Y4YEHHOTO
47. | Cunyc, kocunyc, TanreHc yriioB au | KomOunupoBanusiii | PaboTa ¢ yueOHMKOM, perieHne
—a. YOPAKHEHUN
48. | ®opMyIbI CIOKEHHUSL. N3yuenne HOBOM Bocnpustie HoBoro marepuana.
TEMBI.
49. | ®opmyIbl CIOKEHUS. 3aKperieHne PaGora B rpynmnax no ypoBHsM
U3y4EHHOI0
50. | Cunyc, KOCHHYC, TAaHT€HC IBOWHOTO | M3ydeHue HOBOM Bocnpusitue HoBoro marepuana,
yria. TEMBI. KOHCIIEKT
51. | Cunyc, KocuHYC, TaHTeHC 1BOKWHOTO | KoMOuHMpoBanHubiii | PaboTa ¢ yueOHHKOM, pelieHne
yria. yIpaKHECHHUI
52. | ®opMmyIibl IPUBEACHUS. 3akpernieHue PaboTa B rpymnmax no ypoBHsIM
U3y4YEHHOT'O
53. | KonrponsHas padorta Ne 5 KonTtponsHo- [TucemenHas paboTa. KontpospHas pabdoTa.
«Tpuronomerpuueckue Gopmyss» | 0600LIaOIINI YPOK.
I'maBa 6. Tpuronomerpuueckue ypaBHeHus.(104)
54. | YpaBHeHue COS X =a N3ydeHne HOBOU PaGota ¢ yueOHukoM, pernieHue
TEMBI. yIpasKkHEeHHUH
55. | YpaBHeHue COS X =a 3aKpericHue Pewienue ynpaxxHeHH
W3Y4YEHHOTO
56. | VpaBuenue Sin X =a N3yuenue HOBOM Bocnpusarie HoBoro Marepuania,
TEMBI. KOHCIEKT
57. | YpaBHenue Sin X =a 3aKperieHue Pabora ¢ yueOHMKOM, pelieHue
U3Y4EHHOTO yIpaXHEHUH
58. | VYpaBHenue tg X =a N3yuenue HoBOM PaGota ¢ yueOHUKOM, perieHue

TCMBEI.

YIPAKHEHU I




59 | YpaBuenwue tg X =a 3aKperieHue Pemenue ynpaxueHuit
M3Y4YEHHOTO
60. | Pemenue TpUTOHOMETPHUYECKUX N3yuenne HOBOM Pemenne ynpaxHeHui
YPaBHEHUM. TEMBI.
61. | PemeHue TpUTOHOMETPHUYECKUX 3akperieHue Pemenne ynpaxHeHui
YpaBHEHUU HW3YYEHHOTO
62. | PemeHne TpUTOHOMETPHYECKUX OtpaboTka 3HaHU, Pemenne ynpaxHeHuit
YpaBHEHUM. YMEHUH, HaBBIKOB.
63. | KontponbsHas pabotaNe6 KonTtponbsHo- [Tucemennas padora. KonTponbhas pabdora.
«TpuroHomerpuieckue 000011ar01IHi YPOK.
YpaBHEHUSD
64. | IloBTopenue» CTerneH., mokas. , O6o0menue u Pemenne ynpaxxuenwnii, pabora B
jorap. GyHKIMH U UX CBOMCTBa» CUCTEMAaTH3aLU1 IPYyNIAax IO YPOBHSAM.
3HAHMH.
65. | UroroBas koHTpoJbHAs paboTa KonTtponsHo- [Tucemennas paboTa. KontposbHas padoTa.

00001IaroINi YPOK.




KANEHOAPHO-TEMATUYECKOE NZTIAHUPOBAHME 11 KNIACC

Kon-
Ne n/n HanmeHoBaHUue pa3genos u Tem BO Oara
Yyacos nposepeHus
1. MoBTOpPEHMe Kypca anrebpbl M Hayan aHanusa 10 knacca 4
MNMokasaTenbHasa 1 cteneHHaa GYHKLMU.
1 PeweHune anrebpanyecknx ypaBHEHUN U HEPABEHCTB. 1
5 PelweHne nppauMoHanbHbIX ypaBHEHWUN. 1
Norapudmmyeckana GyHKUmA.
3 JNorapudmmyeckme ypaBHeHUs 1 HepaBeHCTBa. +(1 yac) 1
4 BxoaHasa KOHTponbHas paboTa 1
2. TpuroHomeTpuyeckue GpyHKLUU 10
5 Ob6nacTtb onpeneneHma TPUrOHOMETPUYECKUX DYHKLMIA 1
6 MHOKeCcTBO 3HaYEHUI TPUFOHOMETPUYECKUX PYHKLMIA 1
7 YeTHOCTb, HEYETHOCTb TPUTOHOMETPUYECKUX GYHKLMIA 1
8 MepnoanYHOCTb TPUTOHOMETPUYECKUX GYHKL MM 1
9 YeTHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPUYECKUX QYHKLUMIA 1
10 CsotictBa GyHKUMKM Y = COS X 1 eé rpaduk +(1 yac) 1
11 CsoiicTBa GyHKUMM Y =Sin X u ee rpaduk +(1 yac) 1
12 CsorictBa pyHKUmMM Y =1QgX 1 ee rpaduK +(1 vac) 1
13 O6paTHble TpUroHoMeTpUYecKkme GyHKLUK 1
14 KoHTponbHasa paboTta TpuroHomeTpuyeckne GpyHKLMU 1
3. MpounssogHana 1 ee reoMeTpPUUYECKUIA CMbICA 13
15 Mpepen nocnenoBaTeNbHOCTY 1
16 HenpepbiBHOCTb GyHKLUM 1
17 MpownssogHas. 1
18 MpownssogHan 1
19 MponssoaHas cTeneHHOM GyHKLUN 1
20 Mpasuna anddepeHUMpPoBaHMUA. 1
21 Mpasuna anddepeHUMpPoBaHMUA. 1
22 Mpoun3BoaHble HEKOTOPbIX 31EMEHTaPHbIX PYHKLNNA. 1
23 PelweHune ynpaxkHEHWI Ha BbluMCAEHME NPOM3BOAHDbIX +(4 Yaca) 1
24 eomeTpmyecKknin cmbici NPOU3BOAHOM. 1
55 PeweHue 3a8a4 Ha Temy «[€OMETPUYECKUIN CMbICA NPOU3BOAHOMY». +(4 1
yaca)
26 YpaBHeHMe KacaTe/ibHOM K rpadmKy GyHKLUK 1
27 KoHTponbHasa paboTta MponssoaHas U ee reoMeTpUUYecKUii CMbICA 1
4. NMpumeHeHUe NPOU3BOAHOM K UCCAeA0BaHUIO PYHKLMIA 8
BospacTaHue un ybbiBaHWE DYHKLUMW. 1

28




29 HaxorkaeHne npomerKyTKOB BO3pacTaHuA 1 ybbiBaHMA GYHKLUN 1
+(2 vaca)
30 IKcTpeMyMbl GYHKLUMN. 1
31 HaxoxpgeHue Touek akcTpeMyma GyHKUMK + (2 Yyaca) 1
32 Hanbonbliee n HanmeHbLLee 3HAYeHNE GYHKLMN. 1
33 HaxoxgeHune HanbonblLero U HaMMmeHbLIero 3HayeHni GyHKUMM + (2 yaca) 1
34 MpumeHeHWe NPOU3BOAHOM K NOCTPOEHUIo rpadpuKkos GyHKUMIA + (2 Yaca) 1
35 KoHTponabHaa paboTa MNprumeHeHne Npon3BoAHON K UCC/IeA0BaHUIO 1
dYHKUMM
5. UHTerpan 7
36 MNepBoobpasHas. MpaBuna HaxoXKAeHUA NepBOOOPa3HbIX. 1
37 MprmeHeHWe NPaBUA UHTEFPUPOBAHUA NPU HAXOXKAEHUN NepBO0BPa3HbIX 1
38 Mnowanb KPMBOAUHENHOW TPaneymu. 1
39 UHTerpan v ero BbluncieHue. 1
40 BbluMcneHune naowasel ¢ NOMOLLbIO MHTerpana 1
a1 MpumeHeHne nHTerpana K peweHunto NPakTUYecknx 3agad 1
4 KoHTponbHasa pabota WHTerpan 1
6. KombuHatopuka 6
43 MpaBuno nponsseneHmna. PasmelLeHma ¢ NOBTOPEHUAMM. 1
44 MNepecTaHOBKM. 1
45 PasmeweHuns 1
46 CouyeTaHUs U UX CBOMCTBA 1
47 BuHom HbtoToHa 1
YpoK 0606LweHma 1 cuctemaTmsaumm 3HaH1i No Teme 1
48 KombuHaTtopuka
7. dnemeHTbl TEOpPUU BEPOATHOCTEN 7
49 CobbiTnsa. KombuHauum cobbiTnia. NMpoTMBONONOXKHOE CObbITUE 1
50 BepoATHOCTb COObITHI. 1
51 HaxoxaeHne BepoATHOCTM Cy4altHOro cobbiTua 1
52 Teopema 0 BEPOATHOCTM CYMMblI 1
53 CnokeHune BepoOATHOCTEN. 1
54 BepoATHOCTb Npon3BeAeHMA HE3ABUCUMBIX COObITUIA. 1
55 KoHTponbHaAa pabota KombUHATOpMKa U 3n1eMEHTbI TEOPUN BEPOATHOCTEN 1
8. Cratuctuka 5
56 Cny4aliHble BE/IMYUHDI 1
57 LleHTpasbHble TeHAEHUUN 1
58 Mepbl pasbpoca 1
59 YpoK 0606LWweHNs 1 cUCTeEMATM3aLMK 3HAHWUI 1
60 3auetr «MHTerpan. KombuHaTOpMKa. d1eMeHTbl TEOPUM BEPOATHOCTEN. 1
Cratuctuka»
9. UToroBoe NoBTOpPEHUE Kypca anrebpbl U maTremaTUYeCKOro aHaaun3a 8
61 Yucnosble HepaBeHCTBA M YNC/IOBbIE MPOMEXKYTKN. YNpoLlleHune 1




anrebpanyecKkmx BblparKeHui.

62 Anrebpanyeckune ypaBHeHuUs. 1
63 UppaumoHaibHble ypaBHEHUA. 1
64 lMoKa3saTenbHble YpaBHEHUA. 1
65 Norapudmunyeckne ypaBHeHuUs 1
66 MpocTenmne TPUroHOMETPUUYECKME YPABHEHUA. 1
67 JInHelHble M KBaApaTHbIE HEPABEHCTBA. 1
68 MNokasaTenbHble HepaBeHCTBa 1

MoarotosKka K EM3 (14 yacos)

nToro

102










