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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpOHBI, POpMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuIiMH. B paMkax JnaHHOro ydeOHOro Kypca oOydaromiyecs OBJIaJeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIIMI Pa3BUTHS IKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XM3HMU. B TO ke BpeMs oBiajecHUE aOCTPAKTHBIMH M JIOTHUYECKU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHEe W aHAJIOTUI0, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtonmkm oOydeHHs anredpe W HadajlaM MaTeMaTHYeCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCIHeHUs», «DyHKIUU U rpadukuy, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU TEMaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHalu3, TEOpUs MHOXKECTB, MaTeMaThdecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, MPUMEHITH 3HAHUS, TIOJTYYCHHBIC IPH M3YYCHUH Y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeaHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4ymcna, YMEHHE JHeJaTh MPUKUAKY, BBITIOIHATH TPUOIKEHHbIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB pPaccMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaJlbHOTO MHpa, LIIUPOKO HCIONIB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOydaroulecs OBJAACBAIOT pPa3IMYHBIMA METOJaMU  PELICHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccleqoBaHNH (QYHKIUH C MOMOIIBIO MPOU3BOIHOM, MPU PELICHUH MPHUKIAIHBIX



3a/a4d ¥ 3a7a49 Ha HAXOXJACHUE HAMOOJBIINX U HAMMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHast comepikaTenbHas JUHUS BKIIIOYACT B ce0s Takxke GOpMHUpPOBAHUE YMECHHM
BBITIONHATH  pacu€Thl 10  QopMynaMm, mpeoOpa3oBaHMsl  PalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
colep)KaluX CTEMeHW W JiorapudMmbl. biarogaps HM3ydeHHIO aireOpamdecKoro
Marepuajia MPOUCXOIUT  JalbHEWIee  Pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBIIIJICHUS OO0ydYarOIMUXCs, (GOPMHUPYIOTCS HABBIKU JICTyKTUBHBIX
paccykaeHu#d, pabOTbl ¢  CHMBOJBHBIMH  (opMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTECH W 3aBUCUMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AniredOpa
npeniaaraet d(QQEeKTUBHBIE WHCTPYMEHTBI JUIS PENICHUS TPAKTUYCCKUX H
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISJIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ©W TpaduKU» TECHO
NEpeIUIeTaeTCsl ¢ JPYTUMHU JIUMHUSAMH Y4eOHOrOo Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIC 337aT MOCIICIOBATEIIBHOCTD U3YUYCHHS MaTepuaa. V3ydeHne CTeIeHHOM,
NOKa3aTeIbHOM, JIOrapu(MHUUCCKONW U TPUTOHOMETPHICCKUX (PYHKITUH, UX CBOWCTB
U rpadKOB, UCIOJb30BaHHE (DYHKIMHA TSI PEIICHUS 3aJad M3 JPYTrUX y4eOHBIX
NPEIMETOB U PEaIbHON JKM3HU TECHO CBS3aHO KaK C MaTEMaTHYCCKUM aHAJIM30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (OpMYyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, MO3BOJISIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BEITUYHMHAMHU B
pasnuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHusi «Hauama maTeMaTHyecKOro aHaliv3ay TMO3BOJISIET
CYIIECTBEHHO PACHIUPUTHh KPYT KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUsS, BBIYUCIATH IUIOMAnd (Guryp u oObEMBI Te, HAXOAWTh CKOPOCTH U
YCKOpeHHsI TpolieccoB. JlaHHas conepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHUYECKUX MOJENed peambHBIX CHTYaIluH,
MO3BOJISIET HAXOJAUTh HaWJydlllee pPENICHHEe B TMPUKIAAHBIX, B TOM YHUCIE
COIMAITEHO-YKOHOMHYECKHX, 3a/jadaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYE€CKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKkTHOTO, (HOPMATBHO-TIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE W HUCKyccTBe. OOydarommecs y3HAIOT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOAE€ Pa3BUTHUS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeajaraloT HamOoJjiee YHUBEPCAIbHBIN SI3BIK, OOBEAMHSIOIIUA BCE pa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEeMaTHUKU U HMCIOJIb30BaTh €ro JUIsl BRIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MAaTeMaTHYECKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOT'0 MOJICIIMPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXKIbIM U3 pa3iesioB MIPOrpaMMBbl, IOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro kypca «Anrebpa W Hayajlia MaTEMaTHYECKOTO
aHanuza» B 10 kiacce otBoautcs 136 yacoB (4 yaca B HEAEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. Ilpumenenue npoOel M MPOLIEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BBIYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUsS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OcCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOIbI peueHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUU CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHblE (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuuu. [IpoMeXyTku MOHOTOHHOCTH (PYyHKIHMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IENBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IOCIemIOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3MUecKHil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTelbHOU K rpaduKy (pyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETMKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia v BIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpanyeckas ¥ TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIs pelIeHus] (U3MUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPABHEHHI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUMM U TPaPUKH

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMeTpaMH.

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

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wHTETpana IJs HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUTYyp |
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCTBHIO YYEHOT0, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHHWE, COAUTAHCUPOBAHHBIM PEXKHM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NIESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY)Karoliel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cepbl YeIOBEYECKOW ESITeNIbHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE, CIMHIUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKJIIOUEHUH N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3ajauu  (CpaBHHBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJIEHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEIICHUH 3aauH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJAOCTH)KCHUS PE3yNIbTATOB JCSITCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJICHAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce 0Oydaromuiics TMOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JCHCTBUTEIBHOTO YUCIIA,;

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BHIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEHICHUS PAUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C MOMOILIBI0 CUCTEMBI JIUHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUUM C KOpPHSAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: HpPpAIMOHATbHBIC, MMOKA3aTelIbHBIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI sl TipeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO OMEpUPOBATh MOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJICTHPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPABEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM afapara aireOps.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOO/IHO OIEpPHPOBATh MOHSATUSAMHU: O0JACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNIEHHAss (QYHKIUS C HATYpaJIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (QYHKIMU C HATYpPaJbHBIM M IEJIBIM
nokasaresieM, rpaguk KOpHS N-0f cTeneHu Kak (YHKIUU OOpaTHOM CTENEeHU C
HATypaJIbHBIM ITOKa3aTeNIeM;

ONEepUpOBATh TOHATHAMU: JIMHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAsS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMHU: TIOKa3aTellbHAas W JorapupmMuyeckas
GyHKIMM, WX CBOWCTBA M TpaduKd, HMCIOJIB30BaTh MX TpadUKU JJIs pEHICHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peasibHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIasi TeOMETPUIECKasi MPOTPECCHs, TMHCHHBIA U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, CIIOCOOBI 3aJaHus
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka QyHKIUU, aCUMOTOTHI Tpaduka QyHKINHY;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

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

BBIUUCISATh POU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMH;

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

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpPHUpPOBATH TMOHATUAMH: HATypaJlbHOE M I1EJI0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYJIO, 3aIlUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apU(pMETHUECKUE ONepaly ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEHICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHUsI, HEPABEHCTBA M WX CHCTEMBI 110 YCJIOBHIO 3aJayu,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOro aHAJIM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJHBIX, B TOM YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMA MaTEMaTHYECKOTO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 15 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpaduku. CreneHHas GyHKINS C 12
palMoHAIBHBIM TTOKa3aTeIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 15 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOrPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 9 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 6 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 28 1
MIPOU3BOTHOM
2 IlepBooOpa3Has U HHTETpAI 20 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 25 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24
norapuMuvecKkue HepaBeHCTBA
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
5 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 20 1
ypaBHEHU U
KommnekcHsie yncna 10
HarypanbsHble u 11e1b1e yncia 15
3amayu ¢ mapaMmeTpaMu 15
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 13 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1
U UX CBOMCTBa
2 Juarpammer Ditepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a71a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUONUECKHE TPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC TPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAAHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4
8 JlelicTBuTenbHBIC Yyncia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIA
9 Apudmernueckue omneparuu c 1
IENCTBUTEILHBIMA YHCIAMHU
10 OCHOBHBIE METO/IBI PEIICHUS IIeNbIX U 1

JIPOOHO-PAIIMOHANBHBIX YPaBHEHUHN U




HEPABEHCTB

11

OCHOBHBIE MCTOABI PCHIICHUSA LCIIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

12

Pemrenne cucrem IMHEWHBIX YpaBHEHUN

13

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

14

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

15

KonTponbnas pabora: "Pannonanbnele
ypaBHEHU U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

16

OyHKIHUSA, CTTOCOOBI 3aaHusT (DYHKIIUH.
B3anmuo obpatubie ¢pyHkmn. Kommosurus

byHKINHA

17

I'paduk dyakumnn. DnemeHTapHbBIC
npeoOpazoBaHus rpad@uKoB GyHKITUN

18

OO0nacTh onpeneneHuss © MHOXKECTBO
3HaueHni ¢yHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

19

UYé&rHble 1 HeYETHBIE (PYHKIIUU.
[Tepuonuueckue pynkiuu. [Tpomexyrku
MOHOTOHHOCTH (PYHKIIUU

20

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubiiee u HauMeHblIee 3HAYCHHUE
(GYHKIMHU Ha TPOMEXYTKE

21

JIuHeiltHas1, KBapaTHUHas U JpOOHO-
JTUHEWHas QYHKIUH




DeMeHTapHOE UCCIIEIOBAaHUE U

22 .
MOCTPOEHHE TPAPUKOB ITHX PYHKIHHA

23 DNeMEeHTapHOE UCCIIEIOBAHUE U
MOCTPOEHHE TPAPUKOB ITHX (PYHKITHHA

24 CreneHs C LEIbIM [T0OKA3aTEIEM.

25 CreneHs C 1eJbIM [TOKA3aTEeIEeM.

26 CrenenHast GyHKIMS C HATypaJIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

97 CrenenHast GyHKIMS C HATypaJIbHBIM U
1enbIM nokazateneM. E€ cBolicTBa u rpaduk

28 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

29 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

30 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

31 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU

32 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansueie ypaBHeHHs. OCHOBHBIE

33 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHs. OCHOBHBIE

34 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

35 Wppannonansubie ypaBHeHH. OCHOBHBIE

MCTOJbI PCIICHUA UPPALUOHATIBHBIX




YpaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

36 HppalMOHAIIbHBIX YPAaBHEHUM

37 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

38 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM

39 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa u rpaduK KOpHs N-Oi CTENeHN

40 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTeNeHH

41 KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM IIOKa3aTelIeM
KonTtponpnas padota: "CsoiicTBa u rpadux

42 KOpHS n-oi crenenu. UppamnroHanbHbie
ypaBHEHUS"

43 Crenensp ¢ palMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA

44 CreneHsp ¢ pallMOHAJIBHBIM [I0KA3aTEIEM U
e€ CBOICTBa

45 Crenens ¢ pallMOHAILHBIM [TOKA3aTEIEM U
e€ CBOICTBa

46 IToxa3zaTtenbHast GpyHKIHMA, €€ cBOICTBA U
rpaduk

47 IToxa3zaTtenbHast pyHKIHMA, €€ CBOICTBA U

rpaduk




48

[TokazarenpHas GyHKIUSA, €€ CBOWCTBA U
rpadux

49

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS TTOKA3aTeIIbHBIX
YpaBHEHUH

50

Hcnons3oBanue rpaduka GyHKIUN 715
peuieHust ypaBHEHUI

51

Wcnonb3oBanue rpaduka QyHKIUN A5
peuieHust ypaBHEHUI

52

[ToxazartenbHble ypaBHEHUS. OCHOBHbBIE
MCTOJbI PCIICHHUA MMOKA3aTCIbHBIX
YpaBHEHUU

53

[ToxazarenbHble ypaBHEHUS. OCHOBHbBIE
METO/IbI pEIIeHUS] TOKa3aTeIbHBIX
ypaBHEHU U

54

[ToxazartenbHbie ypaBHEHUS. OCHOBHbBIE
METO/IbI pEIIeHHSI TOKa3aTeIbHBIX
ypaBHEHUH

55

IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE
METO/Ibl PELIEHUs IOKa3aTeNbHbIX
ypaBHEHUH

56

Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE
METO/Ibl PELICHUs TIOKa3aTeIbHbIX
ypaBHEHUH

57

KonTtposnpHas padoTa: "[lokazarenbHas
¢ynkuus. [TokasarenbHble ypaBHeHUs"

58

Jlorapugm uucna. CoiicTBa jJorapugma

59

Jlorapugm uucna. CoiicTBa jJorapugma




60

Jlorapudm uucna. CoiicTa jorapugpma

61 JlecATUYHBIE U HATYypaJbHBIE JIOTapU(PMBI

62 JlecATUYHBIE U HATypaJIbHBIC JIOTapU(PMBI

63 [IpeoOpa3oBaHue BRIpaKEHHIA, COACPIKAIIIX
norapupmMsl

64 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIITIX
Jorapu(pmsl

65 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX
Jorapu(pmsl

66 Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U
rpaduk

67 Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U
rpaduk

68 Hcnonws3oBanne rpaduka GyHKITUN 15
pelIeHNs] ypaBHEHUI

69 Hcnonws3oBanue rpaduka GyHKITUN IS
pellIeHNs] ypaBHEHUM
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC

70 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
ypaBHEHUH
Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE

71 METO/IbI PEIICHUS JOTapU(PMUUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE

72 METO/Ibl PELICHHUs JIOTapU(PMUIECKUX
yYpaBHEHUH

73 PaBHOCHIIBHBIE TTEPEXO/IbI B PEILICHUU

norapu(pMUUECKUX ypaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

74 . 1
Jorapu(MUYECKUX YpaBHCHHHA

75 KonTpomnsnas padora: "Jlorapudmuaeckas 1
¢bynkuus. Jlorapudmudeckne ypaBHeHUS "

76 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

77 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

78 ApKCUHYC, apKKOCHHYC ¥ apKTaHTeHC 1
YHCIIOBOTO apryMeHTa

79 ApKCUHYC, apKKOCHHYC M apKTaHTCHC 1
YHCIIOBOTO apryMeHTa
TpuroHomeTpHuyeckas OKpPY>KHOCTb,

80 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1
(YHKIHI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

81 oTpeieTIeHuEe TPUTOHOMETPHIECKHIX 1
(yYHKIHI YUCIOBOTrO apryMeHTa

82 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYJIIBI 1

83 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYJIIBI 1

84 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

85 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

86 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX 1
BBIPAKCHUHN

87 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1
BBIpAXKCHUI

88 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1

BBIpAXKCHUMN




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

89 . 1
BBIpAKCHUH

90 Pemienne TpUroHOMETPHUYECKUX YpaBHEHUN 1

91 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1

92 Pemenune TpuroHoMeTpuueCcKUX ypaBHEHHUM 1

93 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1

94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1

95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1

96 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1
KonTponbHas pabora:

97 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YPAaBHEHUS"
IlocnenoBarenbHOCTH, CIOCOOBI 3a4aHUS

98 OCJIEIOBATEILHOCTEN. MeToI 1
MaTeMaTU4eCKON NHIYKIUH
MOHOTOHHBIE Y OTPAHUYEHHBIE

99 rocieaoBarenbHOCTH. McTopus ananuza 1
OECKOHEYHO MaJIbIX

100 Apudmernueckast Iporpeccus

101 ['eomeTpuyeckas mporpeccust

102 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
nporpeccus

103 CymMa 6eckoHeuHO yObIBaromei 1
reOMEeTPUUECKO Mmporpeccun

104 JIMHENHBIN U SKCTIOHEHIMAIIBHBINA POCT. 1
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

105 JIuHEeNHBII ¥ 3KCIOHEHITUAIbHBINA POCT. 1




Hucno e. Popmyna CI0KHBIX IPOLIEHTOB

Hcnonp3oBanue nporpeccuu Jyist pereHus

106 peaJIbHbIX 3aJ1a4 MPUKJIAJHOIO0 XapaKTepa

107 Hcnonb30BaHne Nporpeccuu s perieHus
peaJIbHbIX 3aJ1a4 PUKJIAJHOTO0 XapaKTepa

108 HenpepriBHbIE (QyHKIIMM U UX CBOMCTBA

109 Touka pa3pbiBa. ACUMITOTHI I'pa)KOB
byHKIMNA

110 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

111 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

112 MeTto1 UHTEpBAJIOB JUIsl pellIeHUs
HEpPaBEHCTB

113 Mertoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

114 Metoa HHTEpPBaJIOB /sl peLEHHS
HEpPaBEHCTB

115 [IpumeneHre CBOMCTB HEMPEPBHIBHBIX
GyHKUUMH U1 peleHus 3a1a4

116 [IpuMeHeHue CBOMCTB HENPEPHIBHBIX
GyHKUUMH U1 peleHus 3a1a4

117 [TepBas u BTOpas mpou3BOAHbIE PYHKINUU

118 Omnpenenenne, reOMETPUYECKUI CMBICIT
MIPOU3BOJHOMN

119 Omnpenenenue, GU3NIECKUN CMBICIT

IIPOU3BOHOM




VYpaBHeHHE KacaTeIbHOU K TpauKy

120
GbyHKITIHI

121 VYpaBHeHHE KacaTelbHON K rpaduKy
GbyHKITIT

122 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN

123 [Ipon3BoaHBIE IIEMEHTAPHBIX QYHKIUH

124 [TponsBoHAs CyMMBI, IIPOU3BEICHHS,
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH

125 [Tpon3BoHAs CYMMBI, IIPOU3BEICHHS,
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

126 [IponsBoHAs CyMMBI, IIPOU3BEICHHS,
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

127 [Tpon3BoHAs CYMMBI, IPOU3BEICHHS,
YaCTHOTO Y KOMITO3UIIMH (QYyHKIIUH

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuil: "YpaBHeHus"

129 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS
3HaHuii: "Crenenu”

130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "OyHkiun"

131 [ToBTOpEeHue, 0000IICHNE, CUCTEMATU3AIUS
3Hanui: " Jlorapudmer"

132 [ToBTOpeHue, 0000IICHNE, CUCTEMATU3AIUS
3Hanui: "[Iporpeccun”

133 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALINS
3Hanuil: "[IpousBogHas”

134 HToroas koHTpoJbHas paboTa




[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3AIUS

135 3HAHUU 1
136 HOBTOPGHI/IG, 0000111eHNEe, CHCTEMATH3AIHAS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1. [ToTOpenue. ®opmyibl NPOU3BOIHBIX. 1
2 [ToTOpenue. ®opmyibl NPOU3BOIHBIX. 1
3 [ToBTOpenue. ®opmymnsl NPOU3BOIHBIX. 1
4 [ToBTOpenue. ®opmyinsl IPONU3BOIHBIX. 1
5 [ToBTOpenue. @opmysbl TPOU3BOIHbBIX. 1
6 [ToBTOpenue. @opmysbl TPOU3BOIHbBIX. 1
[IpumeneHnre mpou3BOIHOM K
7 Hccaea0BaHuI0 (PYHKIIMI HA MOHOTOHHOCTD 1
U 3KCTPEMYMBI
[Ipumenenre mpou3BOIHOM K
8 WCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh 1
U 3KCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K
9 HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh 1
U 3KCTPEMYMBI
IIpuMeHeHre NpoOn3BOIHON K
10 WCCIeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh 1

" SKCTPECMYMBI




11

IIpuMeHeHnne npou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U 3KCTPEMYMBI

12

[IpuMeHeHnne npou3BOIHON K
WCCIIeIOBaHUIO (PYHKIMIT HA MOHOTOHHOCTb
U 3KCTPEMYMBI

13

Haxoxaenne HaubobIIero 1 HAMMEHBILIETO
3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

14

Haxoxzaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUs HEMPEPbIBHON PYHKLNU Ha
OTpe3Ke

15

HaxoxaeHne HanOoJIbIIero 1 HaMMEHBIIIETO
3HAYEHUs HEMPEPbIBHON PYHKUINU Ha
OTpe3Ke

16

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUs HEMPEPbIBHON PYHKUINU Ha
OTpe3Ke

17

Haxoxaenne HaubobIIero 1 HAUMEHBIIIETO
3HAYEHUS HEMPEPbIBHON (PYHKLINU Ha
OTpe3Ke

18

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKUINU Ha
OTpe3Ke

19

[Ipumenenre npou3BOIHOM JUIs
HAXOXJIEHUS HAaUJIy4lIEro PeIIeHus B
MPUKJIAJHBIX 3a1a4ax

20

[Ipumenenre npou3BOIHOM JUIs




HaxXOXKXJACHUA HAWITYUIICTO PCHICHUA B
MPUKIAAHBIX 3aaadax

[IpumeneHnne npou3BOIHOM JUIst
OTIPE/IeTICHUSI CKOPOCTH U YCKOPECHHUS

21
rporecca, 3aJ1aHHOTO (GOPMYJIOH HITH
rpaduKom
[TpumeneHne npou3BOTHOM JUIs

29 OTIpe/IeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOTO (GOPMYIION UK
rpaduxkom

23 Komnozumust pyHKIHi

24 Kommnozumus hyHkimii

25 Komnozumust pyHKIHi

26 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

97 I'eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPJIMHATHOM MJIOCKOCTH
Kourponbsnas padora: "Uccnenosanue

g P p
(YHKIIHHA C TOMOIIIBIO TPOU3BOAHON"

29 [TepBooOpa3Has, OCHOBHOE CBOHCTBO
MepBOOOPa3HBIX

30 [TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO
MepBOOOPa3HBIX

31 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKIIHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

39 [TepBooOpa3HbIe dNIeMEHTAPHBIX (YHKITHIA.
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

33 IlepBooOpa3HbIe 21€eMEHTApHBIX (PYHKIIHA.




[IpaBuna Hax0XAEHUSI IEPBOOOPA3HBIX

IlepBooOpa3HbIe 31eMEeHTapHBIX (DYHKIIUH.

34 [IpaBuna Hax0XAEHUSI IEPBOOOPA3HBIX

35 Nurerpai. I'eomeTpuyeckuii CMbICIT
UHTErpaia

36 Nurerpain. I'eomeTpuyecknii CMBICT
HHTerpaia

37 Boruncnenue onpenenéHHOro HHTerpaia mno
dhopmyne Herotona-JleliOnura

38 Boruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleliOnura

39 Brruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleliOnura

40 Brruucnenue onpenenéHHOro MHTErpaia 1no
dhopmyne Herotona-JleliOnura

A1 Brruucnenue onpenenéHHOro MHTErpaia 1no
dhopmyne Herotona-JleliOnua

42 [IpuMeHeHne nHTErpaa sl HaX0XKACHUS
Iouaiel miocKux Quryp

43 [IpuMeHeHne uHTErpaa sl HaX0XKACHUS
00BEMOB reOMETPUIECKHX TEll

44 [Ipumeps! pemienuii quddepeHnanbHbIX
ypaBHEHUH

45 [Ipumeps! pemienuii quddepeHnanbHbIX
yYpaBHEHUH

46 [Ipumeps! pemienuii uddepeHInaIbHbIX
yYpaBHEHUH

47 MaremaTuueckoe MOJEINPOBAHNE




peaIbHBIX MPOIECCOB C MOMOIIBIO
g depeHInanbHBIX YPaBHCHHHA

KonTtponsnas padora: "[lepBooOpasnas u

48 "
HUHTETpaj

49 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA ¥ TpaduKu

50 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBa U rpaduku

51 Tpuronomerpuieckue GyHKIIUH, UX
CBOMCTBaA U rpapuku

59 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBa U rpadpuku

53 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

54 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

55 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

56 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

57 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

58 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

59 OT100p KOpHEH TPUTOHOMETPUUYECKUX




YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

60

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YPaBHEHUH C MOMOLIBIO
TPUTOHOMETPHUYCCKOU OKPYKHOCTH

61

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKOM OKPYKHOCTH

62

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

63

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH

64

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH

65

OT60p KOpHEH TPUTOHOMETPUUECKHUX
ypaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

66

O160p KOpHEH TPUTOHOMETPHUIECKHUX
yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

67

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

68

Pemenne TPUTOHOMECTPUUCCKUX HCPABCHCTB

69

Pemenne TPUTOHOMECTPUUCCKUX HCPABCHCTB




70

Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB

71 Pewrenne TpUroHOMETPUYECKUX HEPABEHCTB

72 Pemienne TpUrOHOMETPHUYECKUX HEPABEHCTB
KonTtponesnas padota: "['paduku

73 TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpuueckue HepaBeHcTBA"

74 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTebHBIX HEPABEHCTB

75 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

76 OCHOBHBIEC METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

77 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

78 OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUUECKUX HEPABEHCTB

79 OCHOBHBIE METO/IbI PEILIECHHS
Jorapu(pMUUECKUX HEPABEHCTB

80 OCHOBHBIE METO/IbI pEILICHHS
Jorapu(pMUUECKUX HEPABEHCTB

81 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPAaBEHCTB

82 OCHOBHBIE METO/IbI pEILIECHHS
UppalnoHaIbHBIX HEPABEHCTB

83 OCHOBHBIE METO/IbI peIlIEHHS
UppaloHaIbHBIX HEPABEHCTB

84 OCHOBHBIE METO/IbI peIlIECHHS

HppallOHAJIbHBIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

8 UppanroHAIBEHBIX HEPABEHCTB

86 I'paduueckre METOIBI pelIeHHUS
MppaMOHAIEHBIX YPaBHEHUN

87 I'padrueckre METOIBI pelIeHHS
MppalMOHAILHBIX YPaBHEHUN

88 I'padrueckre METOIBI peleHHS
ITOKA3aTEIbHBIX YPAaBHEHHUU

89 I'paduueckre METOIBI peleHHS
MOKa3aTeIbHBIX HEPABEHCTB

90 I'paduueckre METOIBI peleHHS
Jorapu(PMUIECKUX ypaBHEHUN

01 I'paduueckre METOIBI peleHHS
Jorapu(MUUEeCKUX HEPAaBEHCTB

92 I'pacdmyeckue MeToabl pereHus
Jorapu(MUUEecKUX HEpaBEHCTB
I'padmyeckue MeTobl pereHus

93 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
ypaBHEHUH
I'padmyeckue MeTobl pereHus

94 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
ypaBHEHUH
I'padmyeckue MeTobl penieHus

95 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
HEpPaBEHCTB
I'padrueckue MeTObl peLIeHNs

96 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

HCPAaBCHCTB




I'padmyeckue MeTobI pemeHus

97 MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB
Cucrema ¥ COBOKYITHOCTb YpaBHEHUH.

98 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIICAICTBUSA

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
9 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

100 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI

101 OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U
COBOKYITHOCTEW pallHOHAIbHBIX YPaBHEHHUN
OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U

102 COBOKYITHOCTEH MppaIMOHAITBHBIX
ypaBHEHU U

103 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH IIOKa3aTeNIbHBIX YPaBHEHHM

104 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH IIOKa3aTeNIbHBIX YpaBHEHHM

105 OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNIbHBIX YpaBHEHHH

106 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH MOKa3aTeNIbHBIX YpaBHEHHM
OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U

107 COBOKYITHOCTEH JIorapu(pMUIeCKux
yYpaBHEHUH

108 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

109

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUH

110

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUecKux
YpaBHEHUU

111

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUU

112

OCHOBHEBIE MECTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUU

113

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUU

114

[IpumeHeHHe cucTeM K pPeLIeHUI0
MaTeMaTHUYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHBIX 00JIACTEH HAYKH U PEaTbHOM
KU3HU, HTHTEPIPETALUs TOTyICHHBIX
pe3yNnbTaToOB

115

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYeCKUX 3a]a4 U 3a1a4 U3
pa3nuyHbIX 00JacTeil HAyKHU U peabHOM
KHU3HU, UHTEPIpETalNs NOTYyIeHHBIX
pe3yJIbTaTOB

116

HpI/IMeHeHI/Ie HCPAaBCHCTB K PCHICHUIO




MaTeMaTUYECKUX 3a/1a4 U 3aJa4 U3
pa3nuyHbIX 00JacTeil HAYKHU U pPeabHOM
JKU3HHU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaTOB

KonTponsHas padora: " YpaBHCHHS U
CHUCTEMBI PAlIMOHATIBHBIX, UPPALIMOHATIBLHBIX

117 MOKa3aTeIbHbIX U JOrapupMUUecKux
ypaBHeHUI"
KowmmnnekcHeie uncna. Anrebpanueckas u

118 TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHUCIIa
KommnekcHeie ynicna. Anrebpanueckas u

119 TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHcia

120 ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YU CJIaMU

121 ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YU CJIaMU

122 N306pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPAMHATHOM IJIOCKOCTH

123 N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

124 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHcia

195 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

126 [IpumeHeHre KOMITIEKCHBIX YUCEN IS

peHICHUA (bH3PI‘-ICCKPIX H TCOMETPUUCCKUX




3aaa4

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

127 peneHust PU3NIECKUX U TEOMETPUIECKUX

3a1a4
128 HatypainbHble u nensle yncia
129 HatypanbHble u nensle yncna
130 HarypanbeHble u niensie yncna

[TpumMeHeHre MPU3HAKOB JACTUMOCTH IEITBIX
11 qHcen

[TpumMeHeHwe MPU3HAKOB ICTMMOCTH TIEITBIX
132 qrcen

[TpumMeHeHwe MPU3HAKOB ICTMMOCTH TIEITBIX
133 qrcen

[IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIIBIX
134 qucen

[IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIbIX
135 yucen: HOJ u HOK

[IpuMeHeHue MPU3HAKOB AETMMOCTH LEIIBIX
136 yucen: HOJ u HOK
13 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEIIbIX

! yucen: HOJl u HOK

[IpuMeHeHue MPU3HAKOB AETMMOCTH LENbIX
138 YHCEeN: OCTATKH [0 MOJTYJIIO

[IpumMeHeHue MPU3HAKOB AETMMOCTH LENbIX
139 YHCeN: OCTATKH MO MOJTYJIIO
140 [IpuMeHeHMe MPU3HAKOB AETMMOCTH ENBIX

YUCCII: OCTATKU IO MOJYIIHO




HpI/IMCHeHI/Ie MPU3HAKOB ACIIMMOCTHU LCIIbIX

141 YuCel: alrOpuT™M EBxnupna nis penieHust
3a1a4 B LEJIbIX YUCIIaX
[IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIIBIX

142 YHuCel: aIrOPUTM Esxnupa nos penieHus
3a1a4 B LEJIbIX YUCIIaX

143 PanvoHaneHbIE ypaBHEHHUS ¢ TapaMeTpaMu
PanmonanbHbie HEpaBEHCTBA C

144 napaMmeTpamu

145 PanyioHanbHbIE CUCTEMBI C TApaMETpamMu
HppanmonanbHble ypaBHEHMs], HEPAaBEHCTBA

146 C mapameTrpaMu

147 HppanmonanbHble CUCTEMBI C TApaMeTpaMu
[Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C

148 rnapaMeTpamu

149 [TokazaTenbHbIE CUCTEMBI C TApaMETPaMu
Jlorapudmuueckue ypaBHEHUS,

150 HEPABEHCTBA C ITapaMeTpaMu
Jlorapudmuueckue CUCTEMBI C

1 rnapaMmeTpamMmu
TpuroHomMeTpuyecKue ypaBHEHUs C

1>2 rnapaMmeTpamMu
TpuroHomeTpuyecKre HEpaBeHCTBA ¢

1>3 rnapaMmeTpamMu

154 TpUroHOMETPUUECKUE CUCTEMBI C
napaMeTpaMu

155 [TocTpoenue u uccienoBaHue

MaTeMaTUYECKUX MoJeleit PCAIBbHBIX




CUTYaLMi C IOMOLIBIO YPABHEHUH C
rapamerpamu

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYCCKHUX MOIIGHGﬁ PCaAJIbHBIX

156 CUTYALMH C IOMOLIBIO CUCTEM YPAaBHEHUH C
rnapameTpamu
[TocTpoenune u ucciaegoBaHue
157 MaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYAILlMH C MOMOUIBIO CUCTEM YPAaBHEHUH C
rapamMeTpamu
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
18 3HaHuM: "YpaBHeHUS"
1 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS
> 3HaHuil: "YpaBHeHus"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
160 3HaHuil: "YpaBHeHus. CHCTEMBI
ypaBHeHUI"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
161 3Hanuii: "HepaBencrna"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
162 3HaHuii: "HepaBencrna"
163 [ToBTOpenue, 06061IeHNE, CCTEMAaTH3aIUs
3Hanuii: "HepaBencrna"
[ToBTOpenue, 06061IeHNE, CCTEMAaTH3aIUs
1o4 3HaHui: "[IponsBoaHas u €€ npumeHeHue"
16 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
> 3HaHui: "[IponsBoaHas u €€ npumeHeHue"
166 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 20.05.25




3HaHuii: "[IpousBoaHas u €€ npumeHeHue"

167 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyakuun"

168 Wrorosas koHTposibHas paboTa 1

169 HOBTOPGHI/IG, 0000111eHNEe, CHCTEMATH3AIHAS 1
3HAHHH

170 HOBTOPGHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1
3HAHUH

OBIIEE KOJIJMYECTBO YACOB I1O 170

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHalIn3a, TEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 kinacce/ Konsrun 10.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuinonepHoe o0111eCTBO

«M3parenscTBO «IIpocBenienne

Anre0pa 1 Hauajga MaTeMaTHYECKOro aHanu3a. J(uiakTuueckue MaTepuanbl K
yueOnuky FO.M. Konsruna u apyrux. 10 xnacc: yae0. mocodue st
o0mreoOpa3oBar. opranu3anuii: 6a3oBbiil 1 yriyou. yposau /M. M. 111abyHuH,
M.B.Tkauéna, H.E.®énopora , O.H. Jlobposa. — 6-¢ u3a. — M.: [IpocBemenue,

2018.

METOANYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

ABTOpCKas nporpamMmma «Anredpa U Hadara MaTeMaTudeckoro anaiauza. 10-11
kiaccey FO.M.Konsarun, M.B.Tkauésa, H.E.®&nopoa M.1.111aGyHuH,
Bxosmas B «COopHHUK pabounx mporpamMm. Anredpa u Hayaia MaTeMaTHIeCKOro
anamm3a. 10-11 kmaccel. ba3oBeiil 1 yriyOJIeHHBIN YPOBHU: TTIOCOOME IS
yaurenei o0mneo0pa3oBaTebHBIX OpraHu3aIuiiy /coctaBureis T.A.

bypmuctposa. — M.: IIpocsemenue, 2018;



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

- Enunas xosuteknus nudpoBbIx 00pa3oBaTeabHbIX pecypcos: http://school-
collection.edu.ru

- College.ru — uHTEpHET-NPOCKT /ISl TUCTAHI[MOHHOM MOATrOTOBKH K crade ['A
http://college.ru/matematika/

- [lpuknagHas MaTeMaTHKE: CIIPABOYHUK MAaTEMAaTHIECKUX (OPMYII, IPUMEPHI U
3ajauu ¢ pereHusimu http://www.pm298.ru

- OnuMnuaabl 1 KOHKYPCHI [0 MaTeMaThKe JUIs [IKOJIBHUKOB Beepoccuiickas
OJTUMIIHA/Ia IIKOJLHUKOB 10 MaTemMaTuke http://www.olimpiada.ru

- MaTemaTHuecKie OJUMIIMAIbI M OJIMMITHAIHBIE 3aqaun http://wwwzaba.ru

- MexmyHapoaHbli MaTeMaTHUeckuii KoHKypc «Kenrypy» http://all-
photo.ru/empire

- Caift asiemeHTapHoit marematuku Jmutpus I'ymuna

http://www.mathnet.spb.ru






