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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 OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, POopMHUPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopass (QopMynupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

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 ITM(POBBIX 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 HCTUHHOCTH, JIOKa3bIBAThH
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 ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETalMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
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 Marepuan, CIoCOOCTBYIONIUN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MmeTtonumkm oOydeHus anreOpe W HadallaM MaTeMaTHYEeCKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja 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 JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsCh HOBBIMH TEMaMU U paszaenamu. JaHHBIH
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET 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
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSITETFHO COPMYIMPOBAHHON MaTeMaTHIeCKOW 3ajlauu, a 3aTeM
MHTEPIPETUPOBATH CBOM 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
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATH YUCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIeNU(UICCKUE 3aJayd ¥ OIEpalHd: JeJIeHUe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
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 BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(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
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4arolluecs OBJAJACBAIOT pa3IMYHBIMM METOJAAMH  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIeOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOIHOM, MPHU PELICHUH MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
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 Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl €  CHUMBOJBHBIMH  (QopMaMH,  NpEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY 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 )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpa)kaTh (OpMyJaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, 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 AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaTE€MAaTHYECKHX, TaK M MPHUKJIATHBIX 3a]a4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
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 TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
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, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
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 TpejjaraloT HamboJjiee YHHBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pPa3/eibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHK{ U HMCIOJIb30BaTh €ro JjIsl BRIPAKEHUS] CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOCIHPOBAHMS, KOTOpPHIC 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 KAXbI U3 pa3feioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETH3UPOBaTh  MpPOOJIeMYy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenume yueOHOro Kypca «Anredpa W Hadaga MaTEMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTENBHBIMH  4YHCJIaMud.  MopayJib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH AECHCTBUTEIBHBIX YACEI JIJIsl PEIICHUS TPAKTHYECKUX
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 YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

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

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKEHUH, COIEPIKAIINX CTETICHH ¥ KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHoBHBIE METO]IbI peIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOM MOAEIU 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.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe (yHKUMU. [lepuognueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IEJbIM Moka3areneMm. EE coiicTBa 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 GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIeAOBaTeNbLHOCTENH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckass u reomeTpuyeckas nmporpeccun. beckoneuno yOwiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidcTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojaHble GpyHkmK. OnpeneneHue, reoMeTpUYECKUil u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
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 JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEILICHHS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKh U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

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 pEUIEHU 3a7a4 C IapaMETPAMMU.

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 3ajladax, sl ONpPENENICHHs CKOPOCTM M 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 wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIBI0  auddepeHInaIbHbIX
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(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUSI, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
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 acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

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, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  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 MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANPaBJI€HHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
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 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO 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 MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
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 MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATENIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

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

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

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS H BHIBOIBI,

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

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

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCcKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi 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(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
IEeJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
yu€TOM MMEIOLINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAIETh
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 OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEHMYIIECTBA KOMAHAHONW M WHIUBUIYaIBHON
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

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
KayeCcTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCITEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSITh JIpOOM W TPOIEHTHI IS PEIICHWS NPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIT0JIB30BaTh MOAXOASAIIYI0 (OPMY 3alIUCU IEUCTBUTENIbHBIX YUCEIN JJI PEeLICHUs
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uucia, AECATUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

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

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSTHUSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJTHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHIA,
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 PEATBHBIC CUTYAIlMU C MOMOIIBIO CUCTEMbI JINHEMHBIX YPaBHEHHU,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

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

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

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIISAS IPOBEPKY KOPHEMN;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHEHHUIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHSA, CTIOCOOBI 3a7aHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH PYHKINU, HYITU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA;

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

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTEIEHHAs] (PYHKIUS C HATYpajJbHbIM 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, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPa(pUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh MOHATUSMU: TPUTOHOMETPHUYECKAass OKPYKHOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

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

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIONB30BaTh NPOTPECCHH 7Sl PEIICHUS pPeaNbHBIX 3a7ad IMPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTHYECKOrO aHajau3a KaK aHaiaus3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJIA pelIeHus 3a/1ay;

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

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

UCIOJIb30BaTh T€OMETPUUYECKUM W (PU3HUECKUN CMBICT MPOU3BOIHOM ISt
pelieHus 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJHO  OINEPUPOBATh  IMOHATHSIMH: MHOXXECTBO, OICpAllMK  HaJ
MHOKECTBAMHU;

UCTIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl OMUCAHUS PEaTbHBIX
IPOIIECCOB U SIBJICHHIA, IPH PEIICHUH 33249 U3 IPYTHX YUYCOHBIX MPEAMETOB;

CBOOO/IHO OIEPHPOBATH IMOHATHUSAMU: OIpEAelieHHe, TeopeMa, YpaBHECHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTa, JT0KA3aTeIbCTBO, PABHOCHIILHBIC
ypaBHEHUS ¥ HEPaBEHCTBA.

K xonmy oOyuenuss B11 kjacce oOy4arOmMACS TOJYYUT CIICIYIOIINAE
NpeIMETHBIE Pe3yIbTAaThl 10 OTIACIBHBIM TeMaM pabodell mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHIECKOTO aHaJH3ay:

Yucua 1 BBIYUCJICHUS:

CBOOOJTHO OMEpUPOBATH TMOHATUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHOKECTBAa HATYpaJbHBIX M LEJIBbIX YHMCEJ, MCIIOIB30BaTh IPU3HAKU JIECIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4yMCen sl PEIIeHUs 3a/lay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO OMEpPUPOBaTH TMOHSATHEM OCTaTKa TO MOMIYJIIO, 3alHChIBAThH
HAaTypaJbHbIC YKHCIIA B PA3JIMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTMEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUICKCHBIE YHCIIA B anreOpandeckol u
TPUTOHOMETPUUECKON (PopmMe, BBITONHATh apu(METHUECKHUE ONEpaIluu C HUMH U
n300paxaTh Ha KOOPAMHATHOMU MJIOCKOCTH.



YpaBHEHUsS U HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH TMOHSITUSIMU: HpPpaALUOHATBHBIC, TMOKa3aTeIbHBIC U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMble  (QOpMyJbl ISl PEIICHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYNMHOCTEW pallMOHAIIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKasaTeabHEbIE,
norapumMuyeckue W TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTBA,
coepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHHS] YPAaBHCHUN U HEPaBEHCTB, a
TaK>Xe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peaJibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIDAKEHUS, YPAaBHCHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJlayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MMOJYUYCHHBIA PE3YJIbTAT.

DyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHE oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATHUAMH: TpaQUKH TPUTOHOMETPUUICCKUX
dynKImi;

OPUMEHATh (QYHKIHHM I MOJACIMPOBAHUS M KCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauana MmateMaTH4ecKOro aHajamsa:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIST UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE W HAMMEHBIIIEE 3HAYCHUS (DYHKIIMU HEIIPEPHIBHOW Ha
OTpPE3KE;

HCIOJIL30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIErO PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s



ONIPENENCHUs] CKOPOCTH U YCKOpPEHHMsS Ipolecca, 3alaHHOro (opMyJaoW WM
rpadukom;

CBOOOJHO ONEpUpPOBaTh MOHATHSMHU: THEpPBOOOpa3Hasi, ONpeaeIEHHBIHI
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUU Ha MPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTtBouacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

MHO0%€eCTBO NEUCTBUTENBHBIX
guces. MHOTO4JIEHBI.
PanvoHnaneHbIE ypaBHEHUS U
HEpaBEHCTBA.
CHcTeMBIUTMHEWHBIXYPABHEHU I

24 1

Oynkuuu u rpapuku. CreneHHas
(GYHKIMS C LIETBIM [TOKa3aTeleM

12 1

ApubmMernueckuii KOpeHb N-0it
CTETeHH.
HppaunonanbHbleypaBHEHHUS

15 1

[TokazarenpHasGyHKIIHS.
[Toxa3aTenpHBICypaBHEHUS

10 1

JlorapudmudaeckashyHKIIHS.
JlorapugmuueckueypaBHEHUS

18 1

TpI/IrO HOMCTPUYCCKUCBBIPAKCHHA
" YpaBHCHUS

22 1

[TocnenoBarensHOCTH U
Mporpeccuu

10 1

HenpepriBHBIEDYHKITHH.
[IpownsBoaHas

20 1

[ToBTOpenue, 06061IeHNE,
CHUCTEMaTH3aIlMI3HAHUI




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




11 KVIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
o0pa3oBaTeIbHbIEPECYPCHI
1 UccnenoBanue q)yHKuHI:”I c 99 1
MTOMOIIBIO TIPOU3BOTHON
2 [TepBooOpa3Hasi U MHTET AT 12 1
I'paduku TPUTOHOMETPHUUECKUX
3 ¢bynknuit. TpuroHoMeTpruecKue 14 1
HEPaBCHCTBA
Hppanmonansusle,
4 MOKa3aTeIbHbIC U 24 1
norapu(pMUIECKue HEPaBEeHCTBA
KommnekcHpieunca 10
HarypanbsHbie u niensieuncia 10
CucTeMbl palMoOHAIbHBIX,
7 MppaIOHAIBHBIX 12 1
MOKa3aTeIbHBIX U
norapu(MUYECKUX ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, o6o6meHj/Ie, 16 5
cucTeMaTH3alMsI3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KonuyecrBouacos
Jatauzy DJleKTpoHHbIenu( poBbICOOpPa3oBa
n | Temaypoka Bce KontposbHusbie | IIpakTudyecku
YeHust TeJbHbIEpPecypchl
/ ero | padoThl epadoThl
n
1 [[MHOkeCcTBO, OTniepaIiy Ha/l 1
MHOYXECTBAMH M UX CBONCTBA
2 Huarpammeiditnepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHOJKECTBEHHOTO ammapara s 1
penieHus 3aaa4y
PanmmonanbHbie yucia.
4 OOBIKHOBEHHBIE U JACCATUYHBIE 1
poOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUUECKHUE TPOoOH
PaunonaneHble ynca.
5 OOBIKHOBEHHBIE U JICCSITUYHBIC 1
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUIECKUE TPOOH
5 [Ipumenenue npobeii ¥ IPOIEHTOB 1
JUISl peLIEHUs TPUKIIAHBIX 33]1a4
7 [Tpumenenue apoGei 1 NPOLEHTOB 1
JUISl pEeLIEHUS TPUKIIAHBIX 33]1a4
8 JleficTBUTENIbHBIC YUCIIA. 1
PanmonanbHble 1




UppaluOHaJIbHbIE YUCIIa

Apudmernueckue onepaum ¢
JeWCTBUTEILHBIMU YHCITAMHU

10

Monynbs AeCTBUTEIBHOTO YHUCIIA U
€ro CBOMCTBA

11

[IpuOnmxEHHBIE BBIYUCIICHUS,
MpaBuUjia OKPYIJICHUSA, IPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHUN U HEPABEHCTB

13

OcCHOBHEIE MCTOABI pCHICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

14

OCHOBHBIE METOIbI PELLICHUS
LENbIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

15

MHorousieHsl 0T OJTHOU
nepemeHHoOM. Jlenenue
MHOI'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopemabesy

16

MHOTO4WIEHBI C IETBIMU
ko3 durmentamu. Teopema Buera

17

PeurennecucreMiinHeiHbIXypaBHE
HHUU

18

PemenuecucreMnmHeiHbIXypaBHe
HUU

19

Marpuna cucTeMsl JIMHEMHBIX




ypaBHeHU. Onpenenurens
MaTpulbl 2X2, ero
F€OMETPUYECKUI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HA4YCHUS

20

Omnpenenurens MaTPHUIBI 2X2, €ro
F€OMETPUYECKUIN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHMUS

21

[Tpumenenue onpenenuTens s
pPEIICHNA CUCTCMBI JIMHENHBIX
ypaBHEHUU

22

Pemenne npukinaaHbix 3a1a4 ¢
MOMOIIBIO CUCTEMEI JIMHEWHBIX
ypaBHEHUU

23

Pemenue npukiaaHbix 3a1a4 ¢
MTOMOIIBIO CUCTEMBI JINHEHHBIX
ypaBHEHU M

24

KonTponrHas padora:
"PannoHnasibHble ypaBHEHUS U
HEpaBEHCTBA.
CucreMbpUIMHENHBIXYPABHEHU"

25

OyHKIMSA, CIIOCOObI 3aIaHHsI
¢dbyskun. Bzaumuo oOpaTHbie
¢bysakuun. Komnosunusadynkuit

26

I'padux GpyHKIMHN. DIEeMEeHTapHbIe
npeoOpa3oBaHus TpapUKOB

byHKIHHA




27

OO6nacTh onpeaencHus u
MHO>KECTBO 3HAYCHHUI (DYHKITHH.
Hymu dynaxmum. [Tpomexyrku
3HAK MOCTOSIHCTBA

28

UéETtHbie 1 HEUETHBIC (PYHKITUH.
[lepuonnyeckue GyHKINH.
[TpoMexyTKUMOHOTOHHOCTU(YHKI]
15078

29

MakcuMyMbl 1 MUHUMYMBI
¢byukuun. Hanbomnpiiee u
HauMeHblIIee 3HaueHUue GyHKIUN
Ha IPOMEXKYTKE

30

JInneliHas, KBagpaTUyHas U
TpOOHO-IMHEWHAST (PYHKITUU

31

DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPaPUKOB ITUX

byHKINN

32

DneMeHTapHOe UCCIeIOBaHUE U
MOCTPOCHUE I'PaPUKOB FTHX

byHKIUN

33

CreneHsb C LEJIBIM ITI0Ka3aTelIeM.
bunom HeroTona

34

CreneHb ¢ LEIBIM II0Ka3aTeIEM.
bunom HeroTona

35

Crenennas GyHKIHS C
HATypaJbHbIM U LIEJIBIM
nokasareineM. E€cBoiicTBa 1

rpaduk




36

KonTtponsnas padora: "CreneHnas
¢ynkuus. E€ cBoiictBa u rpaduk"

37

ApupmeTrueckuii KOpeHb
HAaTypaJbHOMU CTEIIEHU U €ro
CBOMCTBA

38

ApupmeTrueckuii KOpeHb
HaTypaJbHOMW CTENEHU U €ro
CBOMCTBA

39

[TpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEPKAINX CTEIIEHU
U KOPHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEPKAINX CTETIEHU
Y KOpHU

41

[IpeoOpazoBaHuUs YHCIOBBIX
BBIPQKCHUH, COJIEPIKAIIUX CTCTICHU
Y KOpHU

42

WppatmonanbHble ypaBHEHHUS.
OcHOBHBIE METOIbI PELICHUS
UppalMOHANILHBIX YPaBHEHHM

43

HppanmoHnanbHble ypaBHEHHUS.
OCHOBHBIE METOIbI PELICHUS
UppalMOHANILHBIX YPaBHEHHM

44

HppanmoHnanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PELLIEHUS
UppalMOHAIBHBIX YPaBHEHUN

45

PaBHOCHUIIBHEIE Nepexoaul B
peHICHUHN UPPALUOHAIIBHBIX




YpaBHEHU I

46

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHU I

47

PaBHOCHIBHEIE nepexoanul B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

49

CpoiicTBa u rpapuk KOpHs N-oi
CTETeHU KaK GyHKIIMHU 0OpaTHOM
CTETEeHU C HATYpaJIbHBIM
oKa3aTeseM

50

CaoiicTBa u rpaduk KOpHS N-0i
CTENeHU KaK QYHKIIUKA 00paTHOM
CTETICHH C HATYpaJIbHBIM
oKa3zaTesieM

o1

Kontponbnas padota: "CBoiicTBa 1
rpaduk KopHs N-0¥ CTeneHu.
UppannonanbHeieypaBHEHUA"

52

CreneHs ¢ paninoHaJIbHBIM
IokasaTeJieM M €€ CBOMCTBa

53

CreneHb ¢ paliMoHaIbHBIM
okxasaTelieM U €€ CBOMCTBA

54

CreneHb ¢ pallMOHAIbHBIM
oxasaTrelieM U €€ CBOMCTBA

55

IToxa3zaTtenbHast QpyHKUIMSA, €€




CBOIiCcTBA ¥ rpaduk

Hcnons3oBanue rpaduka GyHKuuu

% JUIsl peLIEHUs] YPaBHEHUIN

57 Wcnonb3oBanue rpapuka GyHKIUU
JUIsl pelIeHUs] YpaBHEHUIN
IToka3arenbHble ypaBHEHUS.

58 | OcHOBHBIE METOIBI PEIICHUS
ITOKA3aTEIbHBIX YPAaBHEHHUI
IToka3arenbHble ypaBHEHUS.

59 | OcHOBHBIE METOIBI PEIICHUS
ITOKA3aTENbHBIX YPAaBHEHHUU
[Toka3arenbHble ypaBHEHUS.

60 | OcHOBHBIC METOIBI PEIICHUS
[I0Ka3aTeJbHbIX YPaBHEHUN
KonTtponbHas padoTa:

61 "[TokazarenpHas GyHKIHS.
[TokazaTtenbHbIC ypaBHEHUS "

62 Jlorapudmuucia.
CaoiicTBanorapudma

63 Jlorapudmuucia.
CgoiicTBanorapudma

64 Jlorapudmuncna.
CgoiicTBanorapudma

65 JlecATUYHBIC U
HaTypalbHbIETOTapU(PMBI

66 JecsaTuunbie u
HaTypalbHbIETOTapU(PMBI

67 | IIpeobpa3zoBaHMEBBIpAKEHUH,




COZIePKALTUXITIOTAPHPMBI

68

[IpeoOpa3oBaHUEBBIPAKEHUH,
COZIePIKAIUXITIOTAPHPMBI

69

[IpeoOpa3oBaHUEBBIPAKECHUH,
COZIePKAIUXIIOT APHPMBI

70

Jlorapudgmuueckas pyHkuus, e€
CBOMCTBaA U rpadux

71

Jlorapudgmuueckas pyHkuus, e€
CBOMCTBaA U rpaduk

72

Wcnonb3oBanue rpaduka GyHKIUU
JUISl pEIIEeHUs] YypaBHEHU N

73

Wcnonb3oBanue rpapuka GyHKIUU
JUISL pEIIEHUs] YpaBHEHU N

74

JlorapudmMudeckue ypaBHECHHSI.
OCHOBHBIEC METO/IbI PEIIICHHSI
norapupMHUYECKUX ypaBHEHUH

75

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METOIbI PELICHUS
Jorapu(MUUECKUX ypaBHEHHMA

76

Jlorapudmuueckre ypaBHEHUSI.
OCHOBHBIE METOIbI PEIICHUS
Jorapu(MUYECKUX ypaBHEHHIMA

77

PaBHOCUIIBHBIE TIEPEXOBI B
peleHun JorapupMUIecKux
YpaBHEHUH

78

PaBHOCWIIBHBIE ITEPEXOBI B
peleHnH JorapupMHUUECcKux
YPaBHEHUN




79

KonTtponsHas padora:
"Jlorapudmuueckas: GyHKIIHSL.
Jlorapudmudeckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apTyMEHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
aApKTaHI'€HC YHUCIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENICIICHHAE
TPUTOHOMETPUUYECKUX (PYHKLUI
YHCIIOBOTO apryMeHTa

85

Tpuronomerpudeckas
OKPY’KHOCTb, OIIpeIeIICHHE
TPUTOHOMETPUYECKUX (PYHKIIHI
YHCIIOBOTO apryMeHTa

86

OcHoBHBIETpUTOHOMETpUYECKUEDO
PMYIIBI

87

OcHoBHBIETPUTOHOMETpUYECKUEDO
PMYIIBI

88

OcHoBHBIETPUTOHOMETpUYECKUEDO
PMYIIBI

89

OcHOBHBIETPUTOHOMETpHUYECKHEDO
PMYIIbI

90

HpeO6p213OBaHI/IeTpI/IFOHOMeTpPI‘IeC




KUXBBIPa)KCHUI

[TpeobpazoBaHUETPUTOHOMETPUYIEC

91 .
KUXBBIPAKCHUH

92 [TpeoOpazoBaHUETPUTOHOMETPUIEC
KMXBBIPa)KCHUN

93 [IpeoOpa3oBaHHETPUTOHOMETPHYEC
KMXBBIPa)KCHUN

94 PemenuerpuronomMeTpuiaecKuxypa
BHEHUI

95 PemenuerpuronomMeTpuIecKuxypa
BHEHUI

9% PemenuerpuronomMeTpuaecKuxypa
BHEHUI

97 Pemenunerpuronomerpuiyeckuxypa
BHEHUH

98 Pemenunerpuronomerpudyeckuxypa
BHEHUI

99 Pemenunerpuronomerpuyeckuxypa
BHEHUI

10 PemennerpuronHoMeTpudeCcKuxypa

0 BHEHUU
KonTponbHas pabora:

10 "TpuroHoMeTpruvecKue

1 BBIpOKCHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"

10 [TocnenoBaTeabHOCTH, CLIOCOOBI

5 3aJJaHUA M0CTIeI0BaTEIbHOCTEH.

Metoa MaTeMaTHUYECKOM




MHJYKIUU

MOHOTOHHBIC B OTI'PAHNYCHHELIC

éO rocienoBaresnbHocTy. Mcropus
aHann3a OECKOHEYHO MaJIbIX

10

4 Apudpmernueckasmporpeccus

10

5 I'eomeTpuyeckasporpeccus

10 | beckoHeuyHOYOBIBAOMIASTEOMETPH

6 4eCKaspOrPecCHs

10 | Cymma OGeckoHEUHO YOBIBAOIIEH

7 T€OMETPHUUYECKON MTPOTPECCUU

10 JIMHEWHBIN U SKCIIOHEHITNATbHBII

3 poct. Yucno e. Popmysa CIOKHbBIX
IIPOLICHTOB

10 JIMHENHBIN U DKCIIOHECHIIMAIbHBIN

9 poct. Yucno e. Dopmyiia CIOKHBIX
IIPOLICHTOB

1 Hcnonbs3oBaHue Nporpeccuu yis

0 pelleHus peajlbHbIX 3a1a4
IPUKIIAJHOTO XapakTepa

1 KonTtposneHas padora:

1 "[TocneqoBaTeNbHOCTH U
nporpeccuun”

11 | HenpepbiBHBIE QYHKIIMM U UX

2 CBOICTBa

11 Touka pa3pbiBa. ACUMIITOTBI

3 rpaduKoB QYHKIIHI




11 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX

4 Ha OTpE3Ke

11 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX

5 Ha OTpPE3Ke

11 Meto1 UHTEPBAJIOB ISl PELLICHUS

6 HEPaBEHCTB

11 Meroa MHTEpBAJIOB VISl pELICHUS

7 HEPaBEHCTB

11 Meto1 UHTEPBAJIOB ISl PEIICHUS

8 HEPaBEHCTB

11 [IpuMeHeHne cBOWCTB

9 HETPEPBIBHBIX (DYHKIHUN 15
perieHus 3a1a4

12 [IpumeneHne cBOMCTB

0 HEeNpepbIBHBIX PYHKUIUN 115
pelieHus 3aaa4y

12 [lepBast u BTOpas Mpou3BOHBIC

1 byHKIIUN

12 Onpenenenue,

5 reOMEeTPUYECKUNCMBICITTPOU3BOIH
oit

12 Onpenenenue,

3 (hM3UYECKUHCMBICITIPOX3BOTHON

12 VYpaBHEeHUE KacaTeIbHOU K

4 rpaduxy GyHKIIUU

12 VYpaBHEeHHE KacaTeIbHOU K

5 rpaduxy GyHKIIUU

12 | IIpou3BojaHbIEIEMEHTAPHBIX(PYHK




U

12 | IIpou3BonaHBIEIIEMEHTAPHBIX(DYHK 1

7 1805051

12 [IpounsBoHas CyMMBbl,

3 MPOU3BEJICHHUS], YACTHOTO U 1
KOMITO3UITUHN (PYHKIIUN

12 [IpounsBoHast CyMMBl,

9 MPOU3BEJICHUS], YACTHOTO U 1
KOMIMO3HUIUU (DYHKITUN

13 [IpounsBoHast CyMMBI,

0 MIPOU3BENICHHUS], YACTHOTO U 1
KOMTIO3UITUHU (DYHKITUH

13 KonTtponbHaspadoTa: 1 1

1 "[IponsBoanas"

13 [ToBTOpEeHue, 0600IICHNE,

5 CUCTeMAaTH3alHsl 3HAaHHIA: 1
"YpaBHenus"

13 [ToBTOpEeHUE, 0600IICHNE,

3 CUCTeMAaTH3allHsl 3HAaHHIA: 1
"®yukuun"

13

4 HroroBaskoHTpoJIbHasIpaboTa 1 1

13

5 HroroBaskoHTpoJIbHasIpaboTa 1 1

13 [ToBTOpenue, 060061IeHNE, 1

6 cUCTeMaTHU3alisI3HaHU I

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne KoanuecTBouacon
Jarausy DJleKTPpOHHBbIeH(PPOBHIEOOPA30BA
n Temaypoka Bce Kontpoabusbie | IIpakTuyeckue
YeHus TeJbHbIEpPecypchl

/ ero | paGoThI paboThI
n

[IpuMeHeHne mpon3BOIHOMN K

UCCIEI0BaHUIO (YHKIIUN Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne mpon3BOIHOMN K

uccienoBaHuio GYHKINN Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K

Hccaea0BaHuIo0 PYHKIMHN Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K

Hccaea0BaHuo PyHKIMA Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne npou3BOIHOM K

HccaeaoBaHuIo PyHKIMA Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHue Mpor3BOIHOM K

UCCIeoBaHUI0 QYHKINA Ha 1

MOHOTOHHOCTb U DKCTPEMYMBbI

HaxoxaeHue HanubombIIero u

HaWMEHBIIIETO 3HAYEHUS 1

HEenpepbhIBHON (DYHKITMH HA




OTpe3Ke

Haxosxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPEephIBHOW (YHKIUHU HA
OTpe3Ke

Haxoxpaenne HanbobIIero u
HaUMEHBIIETO 3HaUYEHUs
HEenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

10

Haxoxaenne HaubosbIIero u
HauMEHBIIETO 3HaUYEHUs
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaMMEHbIIIETO 3HAYCHUS
HEeTIPEPHIBHOW (PYHKIIMHU Ha
OTpe3Ke

12

Haxoxaenue HaubombIIero u
HAaUMEHBIIETO 3HAUYCHUs
HEenpephIBHOM (QYHKIIUU Ha
OTpe3Ke

13

[IpuMeHeHre MPOU3BOIHOM /ISt
HAX0XJACHUS HaUTYy4Ilero
perieHus B MPUKIAIHBIX 3aa9axX

14

[Ipumenenre npon3BOIHOM VIS
HAXOXKJAECHUS HAaUITY4YlIEro
pELIeHNS B PUKIAJHBIX 3a/1a4ax

15

[Ipumenenre nporu3BOIHOM VIS




OTIPECTICHUS] CKOPOCTH U
YCKOpPEHHSI [poliecca, 3a1aHHOTO
dbopmyroi wim rpadgukoM

[IpuMeHeHne npon3BOIHON IS
OIIpENIENIEHUs] CKOPOCTH U

16 YCKOpEHHUS poIiecca, 3aJaHHOTO
dbopmyroit wim rpadpukomM

17 Komnozunusdynkimii

18 | KomnosunusadyHkui

19 | KomnosunusdyHKIui
I'eomerpuueckue oOpa3sl

20 ypaBHEHU HAa KOOPAWHATHON
TUTIOCKOCTH
['eomeTpuueckne 0Opass

21 ypaBHEHU HAa KOOPAWHATHON
MJI0CKOCTH
KonTtponbHas padoTa:

22 "UccnenoBanue GyHKIHHA C
MOMOIIBIO TPOU3BOIHOM"
[TepBooOpasnas,

23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI
X
[TepBooOpa3HbIe 2NIEMEHTAPHBIX

24 ¢dbyukumii. [IpaBuia HaxXOXKACHUS
epBOOOPa3HBIX
[TepBooOpa3HbIe 2NIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuia HaXoXAeHUS

epBOOOPa3HBIX




26

Hurerpai.
I'eomeTpryecKkuiiCMBICIMHTErPAJIA

27

Brrunciienue onpeaenéHHoro
uHTerpaia mo gopmyne Herotona-
JleiiOHmia

28

Brruncienue onpeaenéHHoro
uHTerpana mno gopmyne Herorona-
JleitOHu1a

29

[Ipumenenne uHTErpasia 1
HaX0KICHUS IUIOIAIEN INIOCKUX

¢uryp

30

[Ipumenenne uHTErpasa s
HAXO0XIEHHUSI 00HLEMOB
r€OMETPUUYECKHUX Tl

31

[Tpumepnipemenuiigudpepeniina
JIbHBIXYPABHEHHI

32

[Tpumepwipemenuiigudpepenima
JIbHBIXYPAaBHEHM I

33

MareMaTHueCKOE MOJICIIMPOBAaHUE
peabHBIX MPOIECCOB C MMOMOIIIBIO
g depeHInanbHbIX YpaBHEHHH

34

KonTponbHas pabora:
"[TepBooOpa3Has 1 uaTErpat”

35

Tpuronomerpuueckue GyHKINH,
uX CBOIicTBa U rpaduku

36

Tpuronomerpuueckue GyHKIUH,
uX CBOicTBa U rpaduku

37

Tpuronomerpudeckue GyHKIUH,




UX CBOICTBa U rpaduku

38

Tpuronomerpuyeckue GyHKINH,
UX CBOWCTBA U rpapuku

39

Tpuronomerpuueckue QyHKIMH,
UX CBOWCTBA U rpaduku

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHHUU
C IIOMOIIIBIO TpHFOHOMCTpH'—IGCKOfI
OKPY>XHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHHUU
C IIOMOIIIBIO TpHFOHOMGTpH‘-ICCKOfI
OKPY>XHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKMX YPaBHEHUH
C TIOMOIIBIO TPUTOHOMETPHUYECKON
OKPYXHOCTH

43

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C TIOMOIIBIO TPUTOHOMETPHUYECKON
OKPY>XHOCTH

44

PeI_HeHI/ICTpI/IFOHOMeTpI/I‘ICCKI/IXHe
PaBCHCTB

45

PeI_HeHI/ICTpI/IFOHOMeTpI/I‘ICCKI/IXHe
PaBCHCTB

46

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘{eCKI/IXHC
PaBCHCTB

47

PGH_ICHI/ICTpI/IFOHOMeTpI/I‘{eCKI/IXHe




pPaBCHCTB

Kontponsnas padota: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIUH.

48 TpuroHoMeTpruyecKueHEPaBEHCTB
a"

49 OCHOBHBIEC METO/IbI PEIICHHS
MOKa3aTebHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHSI
MOKa3aTebHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IbI PEIICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/TBI PEIICHHS
Jorapu()MHUIECKIX HEPaBEHCTB

54 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUIECKIX HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
norapu()MUUECKIX HEPAaBEHCTB

56 OCHOBHBIE METO/IBI PEIICHHS
norapu()MUUECKIX HEPaBEHCTB

57 OCHOBHBIE METO/1bI pEILICHHS
UpPPaLOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEILICHHS
UppanoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
UppaloHaIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IBI PELLIEHUS




HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckure MeToabI pelIeHUS

61 UPPaIMOHATILHBIX YPABHCHHMA
62 I'padmyeckue MeToabI pelIeHUS
HPPaIMOHATILHBIX YPABHCHHMA
63 I'padmyeckure MeToaBI pelIeHUS
ITOKA3aTEIbHBIX YPAaBHEHHUI
64 I'padmgaeckure MeToabI pereHUS
MMOKAa3aTeIbHBIX HEPABEHCTB
65 I'padmaeckue MeTOIBI pelIeHUS
Jorapu(PMUIECKUX ypaBHEHUN
66 I'padmyeckre MeTOIBI pelIeHUs
orapu(MUIEeCKUX HEPABEHCTB
67 I'paduaeckue MeToaBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduaeckue MeToabI peIICHUS
68 MOKa3aTeNbHBIX U
Jorapu(PMUYECKUX YpaBHEHUN
I'paduaeckue MeToaBI pEIICHUS
69 MOKa3aTeNbHBIX U
Jorapu(MUUECKUX ypaBHEHHIMA
I'paduaeckue MeToabI pEIICHUS
70 MMOKa3aTelbHbBIX U
Jorapu(PMUIECKUX HEPABEHCTB
I'padmyeckue MeToabI perieHus
71 MOKa3aTeIbLHBIX U
Jorapu()MIUUECKUX HEPABEHCTB
72 KonTtponsHast padora:




"UppannoHalibHbIE,
MoKa3aTeNbHbIE U
norapupMUIecKue HepaBeHcTBa"

73

KowmrurexcHpie uncia.
Anrebpandeckas u
TpUTOHOMETpHYecKast (GopMbl
3aIMCU KOMILIEKCHOT'O YHClia

74

Kowmrrexcueie uncia.
AnreOpaunveckas u
TPUTOHOMETpUYECKask (POPMBI
3aIMCU KOMIUIEKCHOT'O YHCIia

75

Apudmernueckue oneparum c
KOMIIJICKCHBIMHU YK CJIaMHU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

77

N3obpaxeHne KOMITJIEKCHBIX
YUCcesl Ha KOOPJIMHATHOM
IJI0CKOCTH

78

N300pakeHne KOMIIEKCHBIX
qrcesl Ha KOOPAWHATHOM
IJI0CKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTETEeHH U3 KOMILJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
YHUCCI IJId pCUICHUA (I)I/I?»I/I"ICCKI/IX
U rCOMCTPUUCCKUX 3adav




KontponsHaspaboTa:

82 " "
KomriekcHpieuncna

83 | HarypanbHble u HenpIeUncIa

84 | HarypanbHble U LeIbICUNCIIA

85 [IpuMeHeHne npu3HAKOB
JETMMOCTH LIEJIBIX YUCE

86 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIEJIBIX YUCEe
[IpuMeHeHne npu3HaKoB

87 nemuMocTH mensix unucerr: HOJ u
HOK
[IpuMeHeHne npu3HaKOB

88 nemuMocTH mensix unucerr: HOJ u
HOK
[IpumeneHne npru3HaKoB

89 TIEIIMMOCTH IIEIBIX YHUCET: OCTATKA
10 MOJYITIO
[IpumeHeHue nMpu3HaAKoOB

90 JEIMMOCTH LIEJIBIX YHCEN: OCTAaTKU
10 MOJYIIIO
[IpumeHeHue nNpuU3HaAKOB

o1 JETMMOCTH LIETIBIX YHCE:
anroput™m EBKimaa ass pemieHus
3a]1a4 B LIEBIX YHCIaX

92 KonTtponsHas padota: "Teopus
uensix yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHEHUH. PaBHOCUIIbHBIE




CHUCTEMBI U CUCTCMBI-CIICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

95

OcCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHHUU

96

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
MPPALMOHAIBHBIX YPABHEHUI

97

OCHOBHBIE METO/IBI PEIICHHUS
CUCTEM U COBOKYITHOCTEU
ITOKA3aTENbHBIX YPAaBHEHHUU

98

OCHOBHBIE METOIbI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

99

OCHOBHBIE METOIbI PELLICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(MUYECKUX ypaBHEHHMA

10

OcCHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(MUUECKUX ypaBHEHHIA

10

HpI/IMeHeHI/Ie CUCTCM K PCIICHUIO
MaTECMAaTHYCCKHUX 3a4a4 U 3aJa4
U3 pa3JINIHbIX obOnacreit HAaYKHU U
peaHLHOﬁ JKU3HU, UHTCPHIPCTALIUA
MOJIYYCHHBIX pC3YJIbTAaTOB

10

HpI/IMeHeHI/Ie CUCTEM K pCHICHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a]1a4
U3 Pa3InYHbIX 00IaCTe HAYKU U
peasIbHOM JKU3HU, UHTEPIIPETALIUS
IIOJIy4EHHBIX PE3YJIbTATOB

[IpuMeHeHre HEPAaBEHCTB K
PELICHUI0 MATEMaTUYECKUX 3a1a4

10 Y 3a/1a4 U3 Pa3IUYHBIX 00JacTeit

3 HAYK{ U peaIbHOM KHU3HH,
WHTEPIIPETAIHS ITOJTYyICHHBIX
pe3yIbTaTOB
Kontposnbras padota: "Cuctemsr

10 | panMOHABHBIX, UPPAITHOHATBHBIX

4 MOKa3aTeIbHBIX U
norapu(pMUIecKuX ypaBHEHUN"

10 PanmonansHbICypaBHEHHUS C

5 napameTpamu

10 PanmonansHbIEHEPABEHCTBA C

6 rapameTpamu

10 PanmoHanbHBIECUCTEMEI C

7 rnapameTpamu

10 HppanmonaibHple ypaBHEHHS,

8 HEpaBEHCTBA C IapaMeTpaMu

10 HppanmoHanbHbIECHCTEMBI C

9 rapameTpamu

11 Iloka3zarenbHble ypaBHEHUS,

0 HEpaBEHCTBA C MapaMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 napaMeTpamu




11 Jlorapudmudecknue ypaBHEHUS,

2 HEpaBEHCTBA C TapaMeTpamMu

11 | JlorapupmMHUECKHECUCTEMBI C

3 napameTpamMu

11 TpuroHomeTpuueckreypaBHEHHUs

4 C mapamMeTpaMu

11 TpUroHOMETpUYECKUEHEPABEHCTB

5 a c rnmapameTpaMu

11 TpUroHOMETPUYECKUECUCTEMBI C

6 napamMmeTpamMu
[TocTpoenue u ucciaegoBaHue

11 MaTeMaTU4YECKUX MOJIEIer

7 peanbHBIX CUTYALMI C TOMOLIBIO
YpaBHEHUH € MapameTpaMu
[TocTpoeHue u ucciaegoBaHue

1 MaTeMaTUYECKUX MOJIEIer

3 peabHBIX CUTYALMH C TOMOLIBIO
CHUCTEM ypaBHEHUU C
napameTpamMu
IToctpoenue u ucciaer0BaHme

11 | MATeMATHYEcKHX Moienei

9 peabHBIX CUTYalUH C TOMOLIbIO
CHCTEM YpaBHEHHI ¢
napameTpamMu

12 KonTtposnpHas pabdoTa: "3anaun ¢

0 napaMmerpamu’

12 [ToBTOpenue, 06061IeHNE,

1 cucTeMaTH3alus 3HaHU:




"VYpaBHeHus"

[ToBTOpenue, 060061ICHNE,

;2 CHCTEeMaTH3aIus 3HAHUI:
"VYpaBHeHus"
[ToBTOpenue, o6od1ICHNE,

12 CHCTEMAaTU3aLMs 3HAHWIA:

3 "VpaBHEHHS.
CucremplypaBHEeHUN"

12 [ToBTOpenue, o6o01IICHNE,

4 CHCTEeMaTH3aI1s 3HAHUI:
"Hepasencrsa"

12 [ToBTOpEeHue, 0600IICHNE,

5 CHCTEeMaTH3aIis 3HAHUI:
"Hepasencrna"

12 [ToBTOpEeHue, 0600IICHNE,

5 CHCTEMAaTH3aLMs 3HAHMIA:
"Hepasencrna"

12 [ToBTOpEHUE, 0000IICHNE,

7 CcHUCTeMaTh3aIys 3HAHHH:
"I[Ipou3BoaHas u e€ npuMeHeHue"

12 [ToBTOpEHUE, 000OIICHNE,

3 CHUCTEeMaTu3alysl 3HAHMMH:
"I[IpousBoaHas u e€ npuMeHeHue"

12 [ToBTOpEHUE, 0000IICHNE,

9 CcUCTeMaTu3alysl 3HAHMM:
"IIpousBonHas u €€ npumeHeHue"

13 [ToBTOpenue, 06061IeHNE,

0 CUCTeMaTu3alysl 3HAHMH:




"NuTerpan u ero npuMeHeHue"

[ToBTOpenue, 060061ICHNE,

13 .
1 CHCTEeMaTH3aIus 3HAHUI: 1
"OyHkuun"
13 [ToBTOpenue, o6od1ICHNE,
5 CHCTeMaTH3aIus 3HaHUMN: 1
"OyHruun"
13 [ToBTOpenue, o6o01IICHNE,
3 CHCTEeMaTH3aIlus 3HAHUI: 1
"®yHkuun"
13
4 HToroBasikoHTposibHasipaboTa 1 1
13
5 HroroBaskoHTpoJIbHasspaboTa 1 1
13 [ToBTOpEeHue, 0600IICHNE, 1
6 CHUCTeMaTU3aIlisI3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

Amumos 1L A., Kanyrun E.M., Tkauésa M.B., ®&noposa H.E., mabynun M.U.
MaremaTtuka: anrebpa 1 Hadyasla aHajau3a, TeoMeTpus. AlreOpa v Hayaia aHaln3a
10-11 knmaccpl. YueOHuUK 1151 0611e00pa3oBaTeibHBIX Opranu3ainuii. ba3oBslii u

yrayonénnasiii ypoBHu./. -M.: TIpocBemenne, 2022r.

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

1. lla6ynun M.U., Tkauésa M.B., ®énoposa H.E. Anre6pa u nayana
MaTEeMaTUYECKOro aHam3a. J(umakruaeckue MaTepuaisl K yueoHuky 111, A.
AmumoBa u npyrux. 10 kmacc.YdebHoe mocodue 115 001eo0pa3oBaTeIbHBIX
opranuzanuii. ba3zoBeiii u yriyonéHHsii ypoBHu./.-M.: [Ipoceemenue. 20221
2. lla6ynna M.U., Tkau€a M.B., ®&énoposa H.E. Anre6pa u Havaa
MaTeMaTUYeCKOro aHanuza. Junakruueckue matepuainsl K yueoHuky 1. A.
AmumoBsa u npyrux. 11 kmacc.YdebHoe mocobue 1y 001meo0pa3oBaTeIbHBIX

opranuzanuid. ba3ossrii u yrnyonéunsiii yposau./.-M.: [Ipocemienue. 2022r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET
1. ObpazoBatenbhblil noptan . 'ymuna : Pemry EI'D

2. Caiit A. Jlapuna : [loaroroBka k EI'D






