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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOE€CIe4YMBaeT MHCTPYMEHTaIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, POopMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0ydYarolMxcs Ha ypoBHE, HEOOX0IUMOM
JUISL OCBOCHUSI UHPOPMATHUKHU, OOIIECTBO3HAHMS, UCTOPUU, CIIOBECHOCTU U JAPYTHX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopass (QopMynupyeTr CBOU
JTOCTH)KEHUSI B MaTEMaTUUECKOM dopme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJCHIIMM Pa3BUTHUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUSAMHU anreOpbl M MaTEeMaTUYeCKOro aHajin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, IOKAa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHUeCKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETalMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH Marepuan, CIoCOOCTBYIONIUN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENBHOCTH, TPEOYIOMeH MPOMODKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MmeTtomumku oOydeHus anreOpe W HadallaM MaTeMaTHYeCKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yueOGHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs: U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUMA W3Yy4YaloTCsi Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsCh HOBBIMH TEMaMU U paszaenamu. JaHHBIH
yueOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEOUHSIET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo Mepe Toro kak oOydwarouiuecsi OBJaJEBalOT BcE Ooee
IMIMPOKUM MAaTEMaTHYECKUM aIllapaToM, Y HUX MOCIEI0BaTeIbHO POpMHUpYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSITETFHO COPMYIMPOBAHHON MaTeMaTHIeCKOW 3ajlauu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemHero oomero
oOpa3oBanus oco0oe BHHUMaHHE yAensercs (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATH YUCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIeNU(UICCKUE 3aJayd ¥ OIEpalHd: JeJIeHUe Haleo,
ONEPUpPOBAaHUE OCTATKAMH Ha MHOXECTBE IIEJBIX YHCEN, O0COOble CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPACIIUPEHUI0 KPyra HCIONB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHUS JUIsl PELICHUsS Pa3iMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIETEH peasbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHus Ha YPOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4arolluecs OBJAJACBAIOT pa3IMYHBIMM METOJAAMH  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEpaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIeOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOIHOM, MPHU PELICHUH MPHUKIATHBIX



3a/1a4y ¥ 337a4 Ha HAaXOXJACHUE HAaOOJBIINX U HAMMEHBUIUX 3HAYCHUH () yHKLIHH.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKEHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps uzydeHuio aiareOpanveckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl €  CHUMBOJBHBIMH  (QopMaMH,  NpEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anre0Opa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUECKO U TPUTOHOMETPUUECKUX (PYHKIINI, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KU3HU TECHO CBSI3aHO KAaK C MATEMAaTHUYECKUM aHAJIM30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpa)kaTh (OpMyJaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJy4YEHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHATMTHYECKOU, Tpaduyeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTO MBINUJICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaTE€MAaTHYECKHX, TaK M MPHUKJIATHBIX 3a]a4,
JOCTYITHBIX OOYYarOIIMMCSs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHasg conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUS MATEMATHYECKUX MOJEIEH peallbHbIX CHUTYyalHH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOrO, (HOpPManbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUU paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTHUKH 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
U TpeajaraloT HamboJjiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3/eibl
MaTeMaTUKu U €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHK{ M HMCTOJIb30BaTh €ro JjIsl BRIPAKCHUSI CBOMX MBICICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CIeyeT TMpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIICHUS
00ydJaromuxcs, MO3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIUPOBAHUS, KOTOPHIC MPU3BAHbBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyallUi, WCCIEAOBAHMS DSTUX MOJENed C TOMOIIBI0 armapaTa ajiredpbl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3feioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HMCHOJb3yeTcs IJisl pEelIeHHs] MpUKIaAHbIX 3anad. llpu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000IMaTh W  KOHKPETH3UPOBaThH  MPOOJIEMY.
HesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEHICHUS MPUKIATHBIX 3a1a4
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 PAa3IUYHbIX OTPACIIEH 3HAHUU U PEalbHOM KU3HH.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHUCJa U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT'€HC YMCIIOBOI'O apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOrO4YIEHbl OT OJHOW IEPEMEHHOW. JleseHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHN ¥ KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHS. OcHOBHBIE METO]IbI perIeHus

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBIL. [IpeoGpaszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT U
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHHUs, TPUMEHEHUE OINPEACIIUTENS I PelleHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONIPEIETUTEIEN.

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

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3amaHust QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuun. DineMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. YETHbIe U Heu€THbIe GyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Hanbomnpiee 1 HauMeHbllee 3HaUCHHsI PYHKIIUU HA TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaJbHBIM U IENbIM ToKa3zateneM. 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 rpadukoB GyHKIUHN 1T pEIICHUS ypaBHESHHM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

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

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi mporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBublie (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
(u3nUecKHil CMBICT IPOM3BOIHOM. YpaBHEHUE KacaTeIbHOU 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. IlpuMeHeHHE TEOPETMKO-MHOXECTBEHHOTO —ammapara  Juis
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucia v BIYMCICHU S

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. AnreOpanyeckass W 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 IJIs pelieHus] GPU3NUECKUX 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
TPUTOHOMETPUUECKOU OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHANTBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHUI.

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.

DYyHKUNM 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 PELIECHHUS 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

[IpumeHeHne MpoOU3BOAHON K UCCIENOBaHUIO (QYHKIIUA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOonbllero M HAaMMEHBIIErO0  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

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

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wmHTETrpana s HAXOXKICHUS IUIOMANEH TUIOCKUX GUTyp U
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 AHAJIN3A»
(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 (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
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 POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTIKEHHII HayKh U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUMUBOTO OYAyIIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pPa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryisipHas (GuU3NYecKasi aKTHBHOCTbH), (DU3UYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpPOoPECCHOHANBHOW  NESITENbHOCTH,  CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE rI100aIbHOI0 XapaKkTepa KOJIOTHYECKUX POoOIeM, OpUEHTALIUS
Ha TPUMEHECHHE MaTEeMAaTHYEeCKUX 3HAHUM IS pelieHus 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTypOoW KakK CpEJACTBOM IIO3HAHUS MUpAa,
TOTOBHOCTh OCYIICCTBIISAITh TMPOEKTHYH) M HCCIIEIOBATEIbCKYIO AEATEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUpPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

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

JenaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBAThH APryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS H BHIBOIBI,

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble ucciaenoBare/ibCKue A1eCTBHA:

HCII0JIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAaMOCTOSATENLHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCcKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHPOpPMAIMKU, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOMPOC U JJIsl pEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIMIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMU H
HEIIMHA OOIIEHUS, SCHO, TOYHO, IPaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJieMBl, pelracMoil 3ajJayd, BBICKA3bIBAaTh HJCH, HAIlCJICHHBIE Ha TIOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 33]1a4H, BEIOMPATh CIIOCO0 PEHICHHS C
y4€TOM HMMEIOLINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YNIbTATOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyaJIbHOU
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl PabOT, [OroBapuBaThCs, OOCYXXJAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMAaTHIECKOTO aHaIN3ay:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TPOIEHTHI, HPPAIMOHATBFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIICHHS MPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (JOPMY 3alIUCU IEUCTBUTENBHBIX YUCEN JUIsl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: APUPMETUUECKUN KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapudM UucIa, AECATHUYHBIE H
HaTypajbHbIE JTOrapu(MbI;

CBOOOJIHO OMNEPUPOBATH MOHATUSAMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUs ¥ HEPaBEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, MPUMEHITh METOJ HWHTEPBAJIIOB i1 PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(P(UIMEHTaMH, KOPHH MHOTrOYJIEHA, MPUMEHSTh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJTHO ONEPUPOBATH TMOHATHAMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHU,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMpEeAenuTenss 2 X 2 i BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATbHBIE CUTYAl[MA C TIOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUN,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTyYECHHBIN pPE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NTPEOOPA30BaHUS YUCIOBBIX BBIPAKEHUI, COAEpKAIINUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKECHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIbIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOoOXOoAWMBbIE  (OPMYNBl ISl PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3a/auyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE IPeoOpazoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH (PYHKIUU, HYTU QYHKIIMHA, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4yHas M JPOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUAMU: MOKa3aTelpHas M Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAsT OKPYX HOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIMA A7 HMCCIAEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIPAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEK/y BEIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpUUECKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHLIUAIBHBINA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUAMMU: MOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMATUYECKOTO aHalu3a KakKk aHalIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3peiBa rpaduka GyHKIUU, aCUMIITOTHI Ipauka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PYHKIMHI AJI pelIeHUs 3a/1aY;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
¢yHKIMHU, KacaTeabHas K rpaduky QyHKINY;

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

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMEpPUPOBATh  MOHATUSIMH: MHOXECTBO, OIEpaluud  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YUECOHBIX TIPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTa, T0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YUCEJ, MCIOJIb30BATh IMPU3HAKHU AECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOOJIHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOAYNIO, 3alKChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BBHIMOIHATH apupMETHUECKHUE ONEpalud ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
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 COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MMoKa3aTeJbHbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

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

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXKCHMS, YPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C WCIOJIb30BAaHMEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS M CBOMCTB KOMIIO3UIIUH JIBYX ()YHKITHI;

CTPOUTH TEOMETpHUYECKHe oO0pa3bl YpaBHCHHMH W  HEpPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOAHYIO JIJI UCCIE0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
1 KCTPEMYMBI;

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

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJHBIX, B TOM 4YHCJIE COUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ompeAeCHUs] CKOPOCTH W YCKOPEHHS TMpoliecca, 3aaaHHOTo GOpMyIoW Wiu
rpauKoMm;



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

HaXOJUTh IUIOUIAAH IIOCKUX (QUTYP U OOBEMBI TEJI C MOMOILBIO HHTETPAJIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IIpakTHyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 IToBTOpeHue maTepuana 7-9 kiaccos 5 1
2 IToBTOpEHKE M pacIIUpEHUE CBEACHUN O 7
dhyHKIIHI
3 Crenennast GyHKIUs 24 2
4 Tpuronomerpuueckue GpyHKIHNA 31 2
5 Tpuronomerpuyeckie ypaBHeHAS U HEPaBEHCTBA 22 2
6 [IpousBoaHas U ee MPUMEHEHUE 31 2
7 HTorosoe moBTOpeHHE 16 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KVIACC

KoimuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IlpakTHyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
IToBTOpeHue Kypca anreOpsl ¥ Havalla aHaIn3a y 1
10 xracca
[NokazarenvHas u norapudmudeckast QyHKIUN 31 2
WuTerpan u ero npruMeHeHne 16 1
SJleMeHTH KOMOMHATOPMKM. BMHOM 19
HeoTOHA
DJIEMEHTE TEOPUM BEPOATHOCTEN 16
IToBTOpEeHMe Kypca anredpsl U HaYajl aHATH3a 47 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 5 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoasubie | IlpakTuueckue
Bcero u3yyeHusi | o0Gpa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
1 [ToBTOpenue Marepuaia 7-9 KiaccoB 1
2 [ToBTOpeHre MaTeprana 7-9 Kiaccos 1
3 [TosTOpeHKe MaTeprana 7-9 Kiaccos 1
4 [ToBTOpenue Matepuana 7-9 KIaccoB 1
5 BBoaHast KOHTpoJIbHas padoTa 1 1
p p

6 Haubosbiee n HanMeHbllee 3HAYCHHUE 1

dbyaknun. YeTHpie ¥ HEYETHBIC (PYHKITHH.
7 Haubosbiee n HanMeHbllee 3HAYCHHUE 1

dbyakun. YeTHbIe ¥ HEYETHBIC (PYHKITHH.

[TocTpoenune rpadukoB GyHKITUHU C
8 HOMOIIBIO TEOMETPUIECKUX 1

npeoOpa3oBaHUil.

[Toctpoenune rpadhukoB GyHKITUU C
9 HOMOIIBIO TEOMETPUIECKUX 1

npeoOpa3oBaHUil.
10 OO6patHas GpyHKIHS. 1
11 Mertox untepBaioB. [I[pumMeHeHe CBOMCTB 1

(GyHKIHIA.
12 Meron untepBanos. [IpumeHeHue cBONCTB 1

GYHKIMIA.
13 CrenenHast QyHKIHS C HATypaIbHBIM 1

MOKa3aTeleM.




14 Crenennasi GyHKIUS C LEIBIM ITOKa3aTeNeM.

15 CrenenHasi GyHKIUS C LIEIBIM ITOKa3aTEIIEeM.

16 Ornpenenenue KOpHsS 1-0u CTETICHHU.
Oyuxuust y =4x .

17 Ornpenenenue KOpHsS 1-0u CTETICHHU.
Oyuxuus y =4x .

18 OmnpeneneHne KOpHS n-0ti CTETICHH.
Oyukius y =4x .

19 CBoiicTBa KOpHS n-01i CTETICHHU.

20 CBoiicTBa KOpHS n-01i CTETICHHU.

21 CBoiicTBa KOPHS -0t CTETICHH.

22 [ToBTOpEHUE U cucTeMaTH3anus y4eOHOTO
Marepuana

23 KouTtposbHasi padora Ne 1

24 OrnpeneneHre U CBOMCTBA CTEIEHH C
paIMOHAJILHBIM [TOKA3aTEJIeM.

o5 OrnpezneneHre U CBOMCTBA CTENEHH C
paIMOHaJIbHBIM [TOKA3aTeJIeM.

26 HppanmonaibHpie ypaBHCHHS.

27 HppanmonaibHble ypaBHEHHS.

28 HppanmonanbHble ypaBHEHHUS.

29 MeTo1 paBHOCHIIBHBIX ITPE0Opa3oBaHU AJIst
pelIeHNs UPPALIOHABHBIX YPaBHEHHIA.

30 MeTo1 paBHOCHIIBHBIX TPE0Opa3oBaHU AJIst
pelIeHNs UPPALIOHATLHBIX YPaBHEHHIA.

31 MeTto1 paBHOCHIIBHBIX MIPEOOPA30BAHMM IS
pelIeHNs UPPALOHATBHBIX YPaBHEHHIA.

32 HppatnnonaibHble HEpaBEHCTBA




33

HppanmoHaibHbIe HEPABEHCTBA

34 HppanmonanbHble HEpaBEHCTBA

35 [ToBTOpEHUE 1 cucTeMaTH3aus y4eOHOTO
MaTepuaa

36 KonTpoabHas padora Ne 2

37 Pannannas mepa yria.

38 Pamuannas mepa yria.

39 Tpuronomerpudeckne GyHKINU YUCIOBOTO
apryMeHTa.

40 Tpuronomerpudeckne GyHKIIUU YUCIOBOTO
apryMeHTa.
3HaKH 3HAYEHUN TPUTOHOMETPUUYECKUAX

41 ¢byukuit. YeTHOCTH ¥ HEYETHOCTh
TPUTOHOMETPUUYCCKHUX (PYHKITHIA
3HaKU 3HAYEHUH TPUTOHOMETPUYECKHUX

42 ¢GynKMi. YeTHOCTh U HEYETHOCTD
TPUTOHOMETPUYECCKHUX (PYHKITHIA

43 [Tepuoanueckue GyHKIINUA.

44 CaoiicTBa u rpaduku GyHKIIUNA y = Sin X U Y
= COS X.

45 CaoiicTBa u rpaduku GyHKIUNA y = Sin X U Y
= COS X.

46 CsoiictBa u rpaduku QyHKIUNR y =tg X Uy
= ctg X.

47 CsoiictBa u rpaduku QyHKIUNR y =tg XUy
= ctg X.

48 [ToBTOpEHUE U cucTeMaTH3aus y4eOHOTO
Marepuana

49 KonTpoasHasi pagora Ne 3




OCHOBHBIEC COOTHOILICHUS MCKAY

50 TPUTOHOMETPUYECKUMU (PYHKIIUSIMH OJTHOTO 1
Y TOTO )K€ apryMeHTa.
OCHOBHBIE COOTHOIIICHHS MEXTY
ol TPUTOHOMETPUICCKUMU (DYHKIUSMH OJHOTO 1
Y TOTO )K€ apryMeHTa.
OCHOBHBIE COOTHOLIECHUS MEKTY
52 TPUTOHOMETPUYECKUMHU (PYHKIIUSIMH OJTHOTO 1
Y TOTO )K€ apryMeHTa.
53 DopMyITBI CITOKEHUSI. 1
54 DopMyITBI CIOKECHHUS. 1
55 DopMyITBI CIOKECHHUS. 1
56 @DopMyITBI TPUBEICHHS. 1
S7 @opMyIbl TPUBEICHNUS. 1
58 DopMyITbl IPUBEIICHHUS. 1
59 IonyrogoBasi KOHTPOJIbHAsI padoTa 1
60 dopMyIbl JBOWHOTO M TIOJIOBUHHOTO YIJIOB. 1
61 dopMyITbl JBOWHOTO M TIOJIOBUHHOTO YIJIOB. 1
62 dopMyITbl JBOWHOTO M TIOJIOBUHHOTO YIJIOB. 1
63 CymMMa 1 pa3HOCTh CHHYCOB (KOCHHYCOB). 1
64 CyMMa ¥ pa3HOCTb CUHYCOB (KOCHHYCOB). 1
65 ®opmyitel TpeoOpa3oBaHus IPOU3BEIACHUS 1
TPUTOHOMETPHYECKUX QYHKIIUN B CYMMY.
66 [ToBTOpEHUE M cUcTeMaTH3aIKs y4eOHOTO 1
Marepuana
67 KonTposabHas pagora Ne 4
68 VYpaBHeHue cos X = b.
69 VYpaBHeHue cos X = b. 1




70 YpaBHeHHE COS X = b. 1

71 YpaBHeHwue sin X = b. 1

72 VYpaBHenwue sin x = b. 1

73 YpaBHeH#ue sin X = b. 1

74 YpaBHernue tg X =b u ctg x =b. 1

75 VYpaBuenue tg x =bu ctg x =b. 1

76 dyHKIME Y = arcsin X, y = arccos X, y = 1
arctg X m y = arcctg X.

77 dyHKIUM Y = arcsin X, y = arccos X, y = 1
arctg X m y = arcctg X.

78 DyHKIMT Y = aresin X, y = arccos X, y = 1
arctg X m y = arcctg Xx.

79 TpuroHomeTprdecKkue ypaBHEHHS], 1
CBOJISITITMECS K alTeOpandecKuM.

80 Tpuronomerpuveckue ypaBHEHUS, 1
CBOJISITITMECS K alTeOpandecKuM.

81 Tpuronomerpuveckue ypaBHEHUS, 1
CBOJISTIMECS K AJITeOpPandeCcKuM.

82 Penienne TpUroHOMETPUYECKUX YPaBHEHUH 1
METOJIOM Pa3JIOKEHHS HA MHOXKHUTEIIH.

83 Penienne TpUroHOMETPUYECKUX YPaBHEHUH 1
METOJIOM Pa3JIOXKEHHUS HA MHOXKUTEIIH.

84 PernieHne TpUroHOMETPUUECKUX YPAaBHEHUH 1
METOJIOM Pa3JIOKEHHS HA MHOXKUTEIIH.

85 PernieHne TpUroHOMETPUUECKUX YPAaBHEHUH 1
METO/IOM Pa3NIO’KEeHUsI HA MHOXKHUTEIH.

86 Pemenue npocreimmx 1
TPUTOHOMETPHUECKHUX HEPABEHCTB.

87 Pemenue npocreiimmx 1

TPUTOHOMCTPHUYCCKHUX HCPABCHCTB.




[loBTOpEHUE U cucTemMaTH3aus yueOHOro

88 1
MaTepuaa

89 KounTtposbHas padora Ne 5 1

90 [IpencraBnenue o npenene GyHKIUN B TOUKE 1
Y O HEIIPEPHIBHOCTU (DYHKIIMH B TOUKE

91 [IpencraBnenue o mpenene GyHKIUH B TOUKE 1
Y 0 HEMIPEPHIBHOCTH (DYHKIIMH B TOUKE

92 3asaui 0 MTHOBEHHOM CKOpPOCTH U 1
KacaTelbHOU K rpaduky QyHKIUN

93 [onsiTne MpOU3BOIHOM 1

94 [TonsaTre mpou3BoHOM 1

95 [NonsiTne MpoU3BOJHOM 1

96 [IpaBumna BEIYHCICHUS TIPOU3BOTHBIX 1

97 [IpaBusa BEIYHMCIICHUSI IPOU3BOTHBIX 1

98 [IpaBusa BEIYHMCIICHUSI IPOU3BOTHBIX 1

99 VYpaBHeHUe KacaTeIbHOU 1

100 VYpaBHeHHE KacaTeIbHOU 1

101 VYpaBHeHHE KacaTeIbHOU 1

102 [ToBTOpEHUE U cucTemMaTH3aIus y4eOHOTO 1
Marepuana

103 KonTpoabHas paGora Ne 6 1

104 [Ipu3naku Bo3pacTanusi U yObIBaHUS 1
GbyHKIMHN

105 [Ipu3naku Bo3pacTanusi U yObIBaHUS 1
GbyHKITII

106 [Ipu3naku Bo3pacTaHus U yObIBaAHHS 1
GbyHKITHN

107 Touku sKcTpeMyma GyHKIHH 1




108 Touku sxcTpeMyma GyHKIMU 1
109 Touku 3xcTpeMyma GyHKIMU 1
110 Touku sxcTpeMyma HyHKIHA 1
[IpuMeHeHne npon3BOIHON IIPH
111 HAXO0XJIECHUH HAUOOJIBIIETO ¥ HANMEHBILIETO 1
3HaYeHUN QYHKIUU
[IpuMeHeHne npon3BOIHOM IPH
112 HAXOXJIEHUH HAUOOJIBIIETO U HAUMEHBIIETO 1
3HaYeHUN QYHKUIUU
[IpuMeHeHne npon3BOIHOM IPH
113 HaXOKIECHUH HauOOJIBIIIETO0 1 HAUMEHBIIIETO 1
3HaYeHUN QYHKIUU
[IpuMeHeHne npou3BOIHON NPH
114 HAXOXJIECHUH HANOOJIBIIETO ¥ HAUMEHBIIETO 1
3HAYCHHUI (YHKITIU
115 [TocTpoenune rpadukoB GyHKITHI 1
116 [TocTpoenune rpadmkoB GyHKITHI 1
117 [Toctpoenune rpadukoB GyHKITHI 1
118 [Toctpoenune rpadukoB GyHKITHI 1
119 [loBTOpEHUE U cucTeMaTH3alus y4eOHOro 1
MaTepuaa
120 KonTpoabHas paGora Ne 9 1
121 [ToBTOpenue kypca 10 kiacca 1
122 [ToBTOpenue kypca 10 kiacca 1
123 IToBTOpenue xypca 10 kiacca 1
124 IToBTOpenue xypca 10 kiacca 1
125 IToBTOpenue kypca 10 kiacca 1
126 IToBTOpenue kypca 10 kiacca 1




127 [ToBTOpenue kypca 10 kiacca 1

128 HroroBasi KOHTpoOIbLHAsI padoTa 1 1

129 O6o06mraroree NoBTOpeHHe. Perenne TecToB 1
EI'D

130 O6o06mraroree NoBTOpeHHe. Perienne TecToB 1
EI'D

131 O6o0matoiee nmoBTopeHue. Pemenne TectoB 1
EID

132 O6o06matomiee nmoBTopeHue. Pemenne TecToB 1
EI'D

133 O6o06matomiee moBTopeHue. Pemenne TecToB 1
EID

134 O6o6matomee moBTopeHue. Pemenne TecToB 1
EI'D
O6o06matomiee moBTopeHue. Pemenne TectoB

135 1
EI'D
O6o06matomiee moBTopeHue. Pemenne TectoB

136 1
EI'D

OBUIEE KOJIMYECTBO
1 YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoxka Kourponbubie | IIpakTuueckue
Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOpenue. Tpuronomerpuyeckue 1

byHKIIMN
2 OOpaTHble TPUTOHOMETPHUUYECKUE (DYHKITHH. 1

PemreHne TpuroHOMETpUYECKUX YpaBHEHUN
3 OO6paTHbIe TPUTOHOMETpHUUECKHE (DYHKIHH. 1

PenreHne TpUroHOMETPUYECKUX YPABHEHUI
4 @opMyIIbl TPUTOHOMETPUH 1
5 DopMyITBl TPUTOHOMETPHH 1
6 ITpoussoaHas. 1
7 BBoaHasi KOHTpOJIbHAsI padoTa 1 1
8 CreneHns ¢ NPOU3BOJIBHBIM JIEHCTBUTEIBHBIM 1

nokazateneM. [lokasarensHast GpyHKuMA
9 CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTEIIBHBIM 1

nokazateneM. [loka3arenbHas QyHkuus

[IpumMeHneHnne npon3BOIHOM A5t
10 uccienoBanust GYHKIUI Ha MOHOTOHHOCTb 1

U 3KCTPEMYMBbI
1 CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTEIIBHBIM 1

nokazateneMm. [lokasarenbHast QpyHKUMSA
12 Iloka3zarenbHble ypaBHEHUS 1
13 Iloka3zarenbHble ypaBHEHUS 1
14 [IpuMeHneHnne npon3BOIHOM AJIst 1




ucciefoBaHus (pyHKIM HAa MOHOTOHHOCTh
U OKCTPEMYMBI

15 [lokazarenbHble ypaBHEHUS 1

16 [TokaszarenpHbIC HEPABCHCTBA 1

17 [Toka3arenbHble HEPABEHCTBA 1
[Ipumenenre npou3BOIHOM IS

18 WCCIIeIOBAaHUS (PYHKIIMIA HA MOHOTOHHOCTh 1
1 DKCTPEMYMBI

19 [ToBTOpEHUE M cHCTEMATH3AIUS YIeOHOTO 1
Marepuaia

20 KonTpoabnas pa6ora Nel 1

21 Jlorapudm u ero cBoiictBa 1

22 Jlorapudm u ero cBoiicTBa 1

23 Jlorapudm u ero cBoicTBa 1
[IpumeneHnre mpou3BOIHOM JIsl OTHICKAHUS

24 HauOOJIBIINX U HAUMEHBIINX 3HAYeHUH 1
BEJMYHH

25 Jlorapudm u ero cBoicTBa 1

26 Jlorapudmudeckas GyHKIUSA U €€ CBOMCTBA 1

27 Jlorapudmudeckas GyHKIIUSA U €€ CBOMCTBA 1

28 Jlorapudmuueckas GyHKIUS U ee CBONHCTBA 1

29 Jlorapudmuueckue ypaBHEHUS 1

30 Jlorapudmuueckue ypaBHEHUS 1
[IpumeHeHne MPOU3BOTHOM I OTHICKAHUS

31 HanOOJBIINX U HANMEHBIINX 3HAYECHUH 1
BEIUYNH

32 Jlorapugmuueckiue HEpaBEHCTBA 1




33 Jlorapudmuueckue HEpaBeHCTBA 1

34 Jlorapudmuueckue HepaBeHCTBA 1

35 [Ipon3BoHBIE TIOKA3aTEIBHOU U 1
norapupmMudeckoit GpyHKun

36 [Ipon3BoHBIE TIOKA3ATEIBHOU U 1
JorapupmMuueckon QyHKINH

37 [ToBTOpEeHUE U cucTeMaTU3alus y4eOHOTO 1
Marepuana

38 KonTtpoabnas pa6ora Ne2 1

39 3amayy Ha IBUKEHUE 1

40 [TepBooOpa3zHas 1

41 [TepBooOpazHas 1

42 [IpaBuna HaxoXIeHUS TTEPBOOOPA3HO 1

43 3agaun Ha IBVKEHUE 1

44 [IpaBuna HaxoXIeHUS TTEPBOOOPA3HO 1

45 [IpaBuia Haxo0XIEHUS TEPBOOOPA3HOM 1

46 [nomane KpUBOJIMHEWHOM TpaIeIUu. 1
OnpeneneHHblid HTHTErpal.

47 3a1aun Ha JBUKECHUE 1

48 [Lnomans KpUBOJIMHEHHOM TpaIeIuu. 1
OnpeneneHHblil UHTErpall.

49 [Lnomans KpUBOJIMHEHHOM TpaIeIuu. 1
OmnpeneneHHblil HHTErpa.

50 [liomaab KPUBOJIMHEWHOW TpaICIUK. 1
OnpeneneHHblil HHTErpa.

o1 3agaun Ha paboTy 1




52 Brruncnenue o0bEMOB TeI 1
53 [ToBTOpEHUE U cUCcTEMATH3AIUS YIeOHOTO 1
Marepuana
o4 I[MonyrogoBasi KOHTPOJILHAA padoTa 1
55 Meto1 MaTeMaTUUECKON UHTYKIIU 1
56 Meron maTeMaTH4eCKON UHAYKIIUH 1
o7 Meto MaTeMaTHUECKON UHIYKIIMH 1
58 [TepecraHoBKH, pa3MeIIeHUS 1
59 [TepecraHoBKH, pa3MeIICHUS 1
60 [TepecraHOBKH, pa3MeIICHUS 1
61 [TepecraHoBKH, pa3MeIICHUS 1
62 3amaun Ha MPOIEHTHI M IPOTIOPINHU, CMECH U 1
CILIaBBI
63 Couetanus (KOMOMHAITHN)
64 Couetanus (KOMOMHAITHN) 1
65 Couetanus (KOMOMHAITHN) 1
66 3amaun Ha MPOIEHTHI U IPOTIOPIIUHU, CMECH U 1
CILIABBI
67 Couetanus (KOMOMHAITHN) 1
68 bunom Herorona 1
69 bunom Herorona 1
70 HecrannapTHble TEKCTOBBIE 331241 1
71 bunom Herotona 1
72 bunom Herotona 1
73 Pemrenue 3agau 1
74 HecrannapTHbie TEKCTOBBIE 3a4aUn 1




75 Omnepanmu HaJ COOBITUSIMU 1
76 Omnepanmu HaJ COOBITUSIMU 1
7 Onepanuu Haj COOBITUIMU 1
78 TpuroHomeTpudecKkre ypaBHEHUs 1
79 3aBUCHUMBIC U HE3aBUCUMBIE COOBITHS 1
80 3aBUCUMBIC U HE3aBUCHUMBIC COOBITHS 1
81 3aBUCHUMBIC U HE3aBUCHUMBIE COOBITHS 1
82 Tpuronomerpuueckue ypaBHEHHs 1
83 Cxema beprymmm 1
84 Cxema beprymmm 1
85 Cxema beprymmm 1
86 Cxema beprymmm 1
87 Cxema bepnymnu 1
88 Cny4yaliHble BEJTMYMHBI U UX 1
XapaKTEePUCTUKHU
89 Pemtenue 3amay 1
90 [ToBTOpEHUE Kypca MaTeMaTUKH CpETHEN 1
LIKOJIBI
o1 [ToBTOpEHME Kypca MaTeMaTUKHU CpeaHEN 1
IITKOJIBI
92 [ToBTOpEHUE Kypca MaTeMaTUKH CpeaHen 1
IITKOJIBI
93 [ToBTOpEHUE Kypca MaTeMaTUKU CpeaHEN 1
IITKOJIBI
04 [ToBTOpEHUE Kypca MaTeMaTUKH CpeaHEen 1

IIKOJIbI




IToBTOpEHHUE Kypca MaTeMaTUKU CPEIHEN

2 HIKOJIBI 1
96 [ToBTOpEHME Kypca MaTeMaTHKU CPEIHEN 1
IIKOJIBI
97 Pemenne 3aganuii EI'D 1
98 Pemenwue 3apanunii EI'D 1
99 Pemenwue 3apanunii EI'D 1
100 Pemenwue 3apanunii EI'D 1
101 Pemenne 3aganuii EI'D 1
102 Pemenne 3amanunii ETD 1
103 Pemenne 3amanunii EITD 1
104 Pemrenne 3amanuit EID 1
105 Pemenne 3amanuii EIT'D 1
106 Pewenne 3amanuii ET'D 1
107 Pewenne 3amanuii ET'D 1
108 Pewenune 3amanuii ETD 1
109 Pemenue 3aganuii EI'D 1
110 Pemenue 3aganuii EI'D 1
111 Pemenue 3aganuii EI'D 1
112 Pemenue 3aganuii EI'D 1
113 Pemenue 3aganuii EI'D 1
114 Pemenue 3aganuii EI'D 1
115 Pemenue 3aganuii EI'D 1
116 Pemenue 3aganuii EI'D 1
117 Pemenue 3aganuii EI'D 1




118 Pemenue 3aganuii EI'D 1
119 Pemenue 3aganuii EI'D 1
120 Pemenne 3aganuii EI'D 1
121 Pemenne 3aganunii EI'D 1
122 Pemenne 3aganunii EI'D 1
123 Pemenne 3aganuiit EI'D 1
124 Pemenne 3aganuiit EI'D 1
125 Pemenne 3aganuii EI'D 1
126 Pemenne 3amanunii ETD 1
127 Pemrenne 3amanuit EI'D 1
128 HTorosasi KOHTpOJILHAS padoTa 1
129 Pemenne 3amannii ETD 1
130 Pemenne 3amanuii EIT'D 1
131 Pewenne 3amanuii ET'D 1
132 Pemenne 3amannii EI'D 1
133 Pemenue 3aganuii EI'D 1
134 Pemenue 3aganuii EI'D 1
135 Pemenue 3aganuii EI'D 1
136 Pemenue 3aganuii EI'D 1
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeckoro anaiausa, 10 kimacc/
Mep3snsk A.I'., Homuposckunii J[.A., [TonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O0mecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«3narensctBO «IIpocBenienue»

* MaTtemartuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHalu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., ITonsikoB B.M.; noa penakuueit
[Toponbckoro B.E., O01mecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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