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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpYeET
JIOTUYECKOEe U aOCTPAKTHOE MBIIUICHHE 00Yy4alolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromiyecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUs U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TOMOILIBI0 MHAYKIMH U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YaroIIMecs IMOTy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYalUil,
UHTEpPOpETAMd  [OJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENBHON  KOHUEHTpPAallMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa ¥ Haudajla MaTeMaTHYECKOIO
aHaJM3a» BBIICJICHBI CIEIYIOLIUE COJIepKATEeIbHO-MEeTouYecKre muHuu: «Hucna
U BblUUCHeHUs», «OyHKuU U rpadukny, «YpaBHEHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3y4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsSCh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM armapaToM, Y HUX MOCIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTrO Kypca, s
pEIIeHUsI CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTHYEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxarenbHO-MeTOAMYEeCKasT TUHHS «UuclIa U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PAa3TMUHBIX
GopM 3amucu 4Ymcla, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHS, pabOTaTh ¢ MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIepaliu: JeJICHUE HaIeJo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHON CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HUCHOJIb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMs JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealM3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCIOIB3YIOTCS MpH
uccieoBaHNH (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJACHUE HAauOOIBIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHHM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHHs  pPalMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OOy4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  OpeICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUISl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JMHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCHOJIb30BaHUE (DYHKIMI JUIsl perieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, ITO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaT€MaTHUYECKUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTb
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh HMX HauOOJbIIME W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnd (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHHns IpoueccoB. JlaHHas coaep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHallM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTo, (POPMAIbHO-IOTUYECKOTO U
KPEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIT O



BBIJJAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKU. TeopeTHko-
MHOXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT HauOosiee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIOUIMN BCE pa3lieibl
MaTeMaTUKl U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromieMycss TMOHMMaTh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU U HCMOJIb30BaTh €ro JUIsl BBIPAXKECHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO €  DJJEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3THUX MOJENIed C TIOMOUIBIO afmapara anredpbl |
MAaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpE3yJbTaTOB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3anad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIEeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce M3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoautTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apobu. Ilpumenenue npoOeld M MPOLEHTOB IS
peLIeHUs NPUKIAJHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIIe 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubanxEHHbIe BBIYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

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

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsSiTUUHbIE W HaTypalbHbIE
Jorapudmel.

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHsS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OcCHOBHBIE METOBI PEIICHUS IEJbIX U APOOHO-PAIMOHATIFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4wIeHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema bedy. MHorounensl ¢ LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpazoBaHys YUCIOBBIX BBIPAKEHUHN, COEPIKAIINX CTETICHU U KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
HppAIMOHAIBHBIX YPABHEHHI.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METO/IbI pelLeHus
JTorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue
TPUTOHOMETPUUECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cuUCTEMBI JIUHEWHBIX
ypaBHeHUW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, IPUMEHEHHE ONpPENETUTENs sl PeLIeHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWM. PellleHne MNpUKIAAHBIX 3aJa4d C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJEIHU C
MOMOILBIO MaTPULL U ONPEETUTENIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN pPEaJbHOM CUTyallMud C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUMYHbIX OOJacTe HAyKH W peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3anMHO o00paTHbIE (QYHKIMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMeXyTkM MOHOTOHHOCTH (YyHKIHMH. MakCHUMyMbl U MHUHHMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HaUeHUsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

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

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEaJbHBIX IMpOLleCCaXx U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHusA IIOCJIeAOBaTeNbLHOCTEH. MeTon
MaTeMaTH4eCcKOn UHYKIHH. MoHOTOHHBIE " OrpaHUYEHHbIE
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHUS MAaT€MaTUYECKOTO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyia CIOKHBIX
poLEHTOB. Mcronb3oBaHWE TMPOrpeccuu JUlsl PpELIeHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie (yHkiuu W ux cBoictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoHCTBa (YyHKUMU HENpPEepBhIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUS HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 petieHus 3a1ay.

IlepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoOMeTpUIEeCKUil u
(¢u3znueckuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  AIEMEHTAPHBIX  (QYHKUUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXXECTBAMU M MX CBOWCTBA. JluarpaMmbl
Oiinepa—Benna. IlpuMeHeHHe TEOPETHKO-MHOXECTBEHHOIO —ammapara  Juis
ONMCAaHUS PEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yucia v BBIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOospmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE ONEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMITJIEKCHBIX YHCEN IS peieHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TIOMOIUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl PpELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HPPALHMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CHUCTEM M COBOKYITHOCTEM pallMOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHU.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYecKUX 3aJad M 3aJay W3 Pa3IMYHbIX 00JacTel HaAyKu M pealbHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHUs ypaBHEHMH W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3374 C MapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUN AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUHU 3aJad M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MmaTeMaTH4ecKOro aHajamusa

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3ajadax, sl ONPEAENICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpaia mo gopmyie Hetorona-JleiOnmua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIUPOBaHUE peajbHBIX MPOIECCOB C TMOMOLIbI0  TuddepeHIanbHbIX
YPaBHEHHUM.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UILIMHU 00YUaIOIIETroCcs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUUCKOM MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTO 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTH TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTEeMaTUYEeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOM HAaITpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATBLHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMUIAHUPOBAHHE TIOCTYMKOB W OILEHKH HMX BO3MOXXHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeIIbHOCTH, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MIPOTUBOPEUHUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCOO pemieHuss y4dyeOHOM 3ajayu  (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MNOAXOMSAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOATEILHO (POPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUKU, NaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopM mpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbIe 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nvanora, oOHapyXHBaTh Pa3JWyYd€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABMIATh PE3YJAbTAaThl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEICHUN C YYETOM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKkcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYEeCKON 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTHIKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl pabOT, JOroBapuBaThcs, OOCYKIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBIMIOJHATH CBOIO YacTh pabOTBl U
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INNPEJMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiaacce oOydaromuics TMOTYYUT CIETYIOIINE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HPPANHOHATBFHOE YHCIO, MHOXXECTBA
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;

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



CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U NPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: apU(PMETUUECKUN KOpPEHb HaATypaabHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKAa3aTEeJIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapu(dM uucia, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

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

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIE METOJbl pEeIIeHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPABHEHMM, MPUMEHSITh METOJ HWHTEPBAJIIOB A PEILICHUS
HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(P(PUIMEHTaMH, KOPHH MHOTIOYJIEHA, NPUMEHSTh
JI€JICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMNEpUPOBATh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMpEeAeauTeNass 2 X 2 i BBIUUCICHUS €r0 3HAYCHMUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYAallUU C IIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpHIl U OIPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYyUYECHHBIM pPE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD MPEOOPAa30BaAHMS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
norapuMUYECKUX BBIPAKCHUI;

CBOOOIHO OMNEpUPOBaTh MOHATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbl A1 peoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUII;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Uil  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIE TIpeoOpazoBaHus rpaduKkoB QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: 4UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HawOoybliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEJIBIM
nokaszaTeneM, rpauk KOpHs N-oil cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHBIM [10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

cBOOO/IHO ONEpUPOBaTh MOHATUAMU: MOKa3aTeiabHas M Jorapupmuyeckas
GbyHKIIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeeseHue TPUTOHOMETPUUECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO OMEepUPOBATh MOHATUSAMU: apudMeTHdeckass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUEcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLUATBHBIA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUAMU: MOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OMNEpPUPOBATh TMOHATUAMH: HENpPEphIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUH, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMHU, KacaTeabHas K rpaduky ¢ yHKIINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (YHKIIM, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOJAHON IS
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJHO  OMEpUPOBATh  TMOHATUSIMH:  MHOXECTBO, OIEpaluud  Haj
MHOKECTBAMU;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTa, 10KA3aTENbCTBO, PABHOCUIILHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJacce oOydYarOIIMICS TOJYYUT CIEAYIOIINE
NpEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayanaa MaTeMaTHUYEeCKOTO aHAIIN3a

Yucia ¥ BBIYUCJICHUSA:

CBOOOJIHO OMNEpUpOBaTh TMOHATHSAMH: HATypaJlbHOE U 1LEJI0€ YHUCIO,
MHOXECTBA HATypPaJIbHBIX M LEJbIX YHCEN, WUCIOJIb30BAaTh MPU3HAKH JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKina;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOAYINIO, 3alHChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUICKCHBIE YHUCIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE U
norapu@MuYecKre HEPaBEHCTBA, HAXOJIWUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OPMYJIbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

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

pelarthb palMOHAIBHEIE, MppaloHaIbHbIE, MOKa3aTeabHEIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldd Ha S3bIKe aireOpbl, COCTaBJISAThH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIIUHA C TIOMOIIBIO 3JIEMEHTAPHOIO
UCCJICOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATh TOHATHUAMHU: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

NPUMEHATh (QYHKIUHM I MOJCIHMPOBAHUS M HCCICIOBAHUS pPealbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HaUeHUsI PYyHKIIMHU HEMPEePHIBHON Ha
OTpPE3KE;

VCMOJIb30BAaTh IPOW3BOJHYIO JUISI HAXOXJCHUS HAWIYYIIEro PpPEIICHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeCHUsT CKOPOCTH M YCKOPEHHs TMpoliecca, 3aaaHHOTO GOpMyIoW Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpa3HAs, ONpPENEIEHHBIH
UHTErpaj, HaXOJWTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (YHKUMHA U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOAUTh IUIOIIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHMAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
MHorounensl. PainoHanbHbIe ypaBHE
1 HOTOTICHEL. LattHon BHHvyp BHCHILL I 24 1 https://educont.ru/
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
o a . Crenenna c
2 yHiuuH u rpaukit. CreneHHas Gynkuus 12 1 https://educont.ru/
[IETTBIM TOKa3aTeIeM
A €TUYECKUN KOPEHb N-OM CTETICHM.
3 pH(MeTICCkHit Kopettb N-Olf cTencHit 15 1 https://educont.ru/
HppanunonanbHble ypaBHEHUS
[TokazatenbHa . [Toka3zare e
4 KasaTenbHas ymkius. HlokasatenbHb 10 1 https://educont.ru/
YpaBHEHUS
J e .
5 orapHmIccKas QyHKLILA 18 1 https://educont.ru/
Jlorapudmuueckue ypaBHEHUS
TpuroHomeTpruecKre BbIPAKEHUS U
6 P P P 22 1 https://educont.ru/
ypaBHEHUS
[TocnenoBarenbHOCTH ¥ IPOTPECCUU 10 https://educont.ru/
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1 https://educont.ru/
[ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
9 P ’ H ’ . 5 2 https://educont.ru/
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

11 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
" o
1 CCHeHOBaHI:Ie Pymicunit ¢ nOMOLBIO 22 1 https://educont.ru/
MIPOU3BOTHOM
2 [lepBooOpa3Has U HHTETpAI 12 1 https://educont.ru/
r 78
3 paduKy TPUrOHOMETPUUYECKUX (PYHKINN 14 1 httos://educont.ru/
Tpuronomerpudeckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1 httos://educont.ru/
norapuMuvecKue HepaBeHCTBA
KommuiekcHele uncna 10 https://educont.ru/
HarypaneHble u nensie yncna 10 https://educont.ru/
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1 https://educont.ru/
ypaBHEHUH
8 3anayu ¢ mapameTpamu 16 1 https://educont.ru/
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIAS 16 5 httos://educont.ru/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KoaunyecTBo 4acoB

Ne n/m Tema ypoka KontpoabHbie IIpakTuyeckue
Bcero
padoThI padoThI

[[MHOkeCTBO, OTepaliuy HaJ MHOKECTBAMHU

1 . 1
Y UX CBOMCTBA

2 Huarpammsl Ditiepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara Jjisl peleHus 3a1a49
Parmmmonansueie ynciaa. OOBIKHOBEHHBIE U

4 JeCSITUYHBIE TPOOH, MPOLIEHTHI, 1

OCCKOHEYHBIC MTEPUONMUECKHE TPOOH

Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPUONUECKHE IPOOH

[Ipumenenue npoOeli U MPOIICHTOB JIJIst

6 pelieHus MPUKIAIHBIX 3a1a4 !

7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4

8 JlelicTBuTeNnbHBIC Yyncia. PalimoHanbHbIC 1 1
HppaMOHAJIbHBIE YHCIIa

9 ApudmMeTnueckue orneparuu ¢ 1
JIENCTBUTEIILHBIMU YHMCIIAMU

10 Monaynbs AeCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA

11 [TpuGnnxEHHbBIE BEIYMCIICHUS, TpaBHUIa 1




OKpYTJICHHS], TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
IpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrousIeHBI ¢ TIEeIBIMHA KO3 PUITHEeHTaMH.
Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHHI

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHUIA.
Onpenenurens MaTpULBI 2X2, €ro
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYKCIICHUE €r0 3HAUCHUS

20

Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHUI CMBICI U CBOHCTBA;
BBEIYHCIIEHHE €r0 3HAUECHHUS

21

IIpuMeHeHue onpeaenuTens Ui peeHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN

22

Pemenne MPUKIIAIHBIX 3a1a4 C IOMOIIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUsI PYHKIINH.
B3aumno o6pathHbie ¢pyHkuu. Komnosunus

byHKIMNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6nacTp onpesesieHns] © MHOYKECTBO
3HaueHu# ¢pynkuuu. Hymu ¢pyHkumm.
IIpoMexyTKH 3HAaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepunoanueckue dynkiuu. [IpomexyTkn
MOHOTOHHOCTHU (YHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumeHblllee 3HaYCHHE
(YHKIIMH HAa IPOMEKYTKE

30

Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DneMeHTapHOe UCCIeIOBAaHUE U
MOCTpOeHHE rPaUKOB STUX QYHKIUI

32

DJeMeHTapHOe UCClIeIOBaHKE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

CreneHsb ¢ LEIBIM TToKa3areiaeM. bruHom
Hrrotona




Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

34 Herorona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LeIbpIM NnokazareneM. E€ cBolicTBa 1
rpadux

36 KonTtponsHas padora: "CreneHHas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKalluX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEUICHUSI UPPALIMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIECHUU

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAIIbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 Kak (yHKIIMH OOpaTHOU CTETEeHH C
HaTypaJIbHbIM MOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM TIOKa3aTesieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHb ¢ pallMOHATLHBIM ITOKa3aTeIeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIKA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
pelieHus: ypaBHeHHI

57 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEeHU I

58 Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE




MCTOJbI PCIICHHUA MMOKA3ATCIIbHBIX
YpaBHEHUU

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIC

60 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 KonTponsnas pabora: "[loka3arenpHas 1
¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapugm gucna. CoiicTa norapugpma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHUHBIC W HATYpATbHBIE JJOTAPU(MBI 1

66 JlecsaTHUHBIC W HATYpATbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

68 [IpeoOpa3oBanue BhIpaKEHUH, CoAepIKALIUX 1
sorapudmsl

69 [IpeoOpa3oBanue BhIpaKEHUH, CoAepKaAIIUX 1
sorapudmel

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pelIeHNs ypaBHEHUIN




Hcnons3oBanue rpaduka GyHKIMM 11s

3 peuieHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/Ibl pelIeHUs Jorapu(PMUUECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudmudeckue ypaBuenus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPECIIEHNE TPUTOHOMETPUUECKHUX

(GyHKIUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPKEHUI

o1 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

92 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

93 [IpeoOpa3oBaHuEe TPUTOHOMETPHIECKUX 1
BBIPAKECHUH

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpuroHOMETPUYECKUX YpaBHEHUN 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenne TpUroHOMeTpHUYECKUX YPaBHEHHIMA 1

100 Pemenune TpuroHoMeTpHUECKUX YpaBHEHHIMA 1
KonTposneHast padoTa:

101 "TpUroHOMETpUYECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHHS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHOCTEl. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocienoBarenbHoCTH. MicTopust ananm3a
0ECKOHEYHO MaJIbIX

104 ApupmeTrrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBatoI1asi reoMeTpudecKast
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIei
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEeHBIN ¥ SKCIOHEHIIUAJIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTponsHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepsiBHbIC PYHKIIMHM ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBaJIOB ISl pEICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPAaBCHCTB

118 MeTo1 UHTEPBAJIOB JIJISl PEIICHHUS
HEPaBCHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 IlepBast 1 BTOpas IpoOU3BOJHELIE KIINU

VH

199 Onpenenenue, reOMETPUYECKAN CMBICI
MPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (QYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI
[IpousBoiHAs CyMMBI, POU3BEACHUS

130 ’ ’
YaCTHOTO U KOMIO3UIINH (DYHKITUI

131 KonTtponsHas padota: "[IponszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyakuun"
134 Wrorosas koHTpoJsbHas paboTa 1
135 Hroroas koHTpoJbHAs padoTa 1
136 HOBTOPGHI/IG, 000011eHe, cCUCTEMATHU3AIUS 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KUIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHyeckue
padoThbI

[IpuMeHeHnne npon3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ KCTPEMYMBI

[Ipumenenre mpou3BOIHON K
HCcCIe0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxneHne HanOoIbIIero 1
HaUMEHBIIET0 3HaYeHUs HelTPePhIBHOM
(GyHKIUU HAa OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I




(GyHKIMU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIIMH Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnne npou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[Ipumenenue mpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
mporecca, 3aaHHOT0 GopMyIIOi Uiu
rpagukoM

16

[TpumeHeHre NPON3BOIHON IS
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (OopMyIION Ui
rpadukom

17

Komnozunus GyHKImit




18

Komnozunust GyHKImiz

19 Komnozunust GyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOpPa3HBIX

24 [TepBooOpa3zHbIe F1eMEHTAPHBIX (YHKITUH.
[IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIe FIeMEHTAPHBIX (QYHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii cCMbICTT
UHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Hrrorona-Jleitoauma

08 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Herorona-Jleitoauma

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
IoaAed mioCKux Quryp

30 [IpumeHeHre uHTerpana st HAXOXKACHUS
00BEMOB reOMETPUIECKHX Tell

31 [Tpumeps! perenuit tuddepeHInaIbHBIX
yYpaBHEHUH

39 [Tpumeps! pemenuit tuddepeHInaIbHBIX

ypaBHEHUH




33

MaremaTuyeckoe MOAEIUPOBAHUE
peaIbHBIX MPOIECCOB C MOMOIIBIO
maddepeHInanbHbIX ypaBHEHUH

34

KonTtponsnas padora: "[lepBooOpasnas u
uHTerpan”

35

Tpuronomerpuieckue GyHKIUH, UX
CBOICTBa U rpaduku

36

Tpuronomerpruyeckue GyHKINU, UX
CBOICTBa U rpaduku

37

Tpuronomerpruyeckue GyHKIUU, UX
CBOMCTBaA U rpapuku

38

Tpuronomerpruyeckue GyHKIUU, UX
CBOMCTBa U rpadpuku

39

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
yYpaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

42

OT60p KOpHEIH TPUTOHOMETPUUECKHIX
yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemenne TPUTOHOMCTPUYICCKUX




HEPABEHCTB

Peurenne TpuroHOMETpUYECKUX

45
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMH.
Tpuronomerpuyeckne HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILICHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHHS
Jorapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

57 OcHOBHBIE METO/IBI PELLIEHUS

HppallOHAJIbHBIX HCPABCHCTB




OcHoBHEIC MCTOABI PCIICHUSA

%8 UppanroHaAIbLHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHSI
MppaIMOHAIEHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
WppaMOHAIEHBIX YPaBHEHUN
62 I'padrueckre METOIBI peIICHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'paduueckre MeTOIBI pereHHS
MTOKA3aTENbHBIX YPAaBHEHHUI
64 I'padrueckre METOIBI peleHHS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paprueckue MeTObl pelIeHUs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLeHHs
Jorapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTobl peLeHHs
Jorapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTobl peLeHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
ypaBHEHUH
I'paduueckue MeTo bl peLeHus
69 MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX
YpaBHEHUH
70 I'padrueckue MeTOIbl peLIeHNs

IIOKa3aTCIIbHBIX U JIOFapI/I(I)MI/I"ICCKI/IX




HEPABEHCTB

71

I'padmyeckue MeToIbI pemeHus
MMOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
HEPaBCHCTB

72

KonTtposnsHast padoTa: "MppanuoHanbHeie,
[I0Ka3aTebHbIE U JIOTapu(PMUUECKUE
HepaBeHCTBa"

73

Kommiekcubie uncia. Anredpanyeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

77

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpﬂHHaTHOfI IIJIOCKOCTHU

78

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILIEKCHOTO YrCia

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCCIT I
peHICHUA (I)I/I3I/I‘-ICCKI/IX H TCOMETPUUCCKUX
3aaa4




KonTtponsnas padota: "KomruiekcHbie

82 |
qucia

83 HarypanbHble u 1ienbie yncia

84 HatypainbHble u 1ienple yncna

85 [IpumeHeHue NpU3HaKkoB AETUMOCTU
LEJIbIX YUCell

86 [IpumeHeHne NpU3HaKoOB AETUMOCTU
LENbIX YUCell

87 [IpumeHeHne NpU3HaKoOB AETUMOCTU
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTU
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LIETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHus 3a/1a4 B LIEJIbIX YHCIax

92 KonTtponbHas padoTa: "Teopus menbx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCHIIbHBIE CHCTEMBI I CUCTEMBI-
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CIIEICTBUSA

95 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U




COBOKYITHOCTEU pallMOHAIbHBIX
YpaBHEHUU

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEN MpPpalMOHAIbHbBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHU U

100

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHU U

101

[IpuMeHeHne cucTeM K PEeLICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHBIX 00JIACTEeH HAYKH U PEaTbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3ynbTaToB

102

[IpumeHeHre cUCTeM K PELIeHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIIPETALUs TOTyYeHHBIX
pe3ynbTaToOB

103

HpI/IMeHeHI/IC HCPAaBCHCTB K PCHICHUIO




MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3nu4HbIX 00JacTeil HAYKHU U pPeabHOM
JKU3HHU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaTOB

KonTtponsHas padora: "CrucreMbl
palluOHAJIbHBIX, UPpPpAlUOHATIBbHBIX

104
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
ypaBHeHUI"

105 PanvoHaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHanbHbIE HEPABEHCTBA C
napaMmeTpamu

107 PannoHanbHbIE CUCTEMBI € TapaMeTpaMu

108 HppanmonanbHble ypaBHEHMS,
HEpaBEHCTBA C IapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napameTpamMu

110 Iloxa3aTenbHble ypaBHEHUs, HEPABEHCTBA
C rmapameTpaMu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckue ypaBHeHMs,
HEpaBEHCTBA C IapaMeTpamMu

113 Jlorapugmuueckue CuCTEMBI ¢
napameTpamMu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuronomeTpruuecknue HEPaBEHCTBA C
napameTpamMu

116 TpuroHomeTpuyeCKrue CUCTEMBI C




napaMmeTpamu

117

[Toctpoenue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLMH C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMI C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu”

121

[ToBTOpeHue, o6o0IICHNE,
cucTtemaTu3anus 3HaHuil: "YpaBHenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHUS.
Cucremsl ypaBHeHu"

124

[ToBTOpEHUE, 0000IICHNE,
cuctemaTusanus 3Hanuii: "HepaBencTpa"

125

[ToBTOpEeHnue, 06061IeHNE,
cucreMmarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"




[ToBTOpenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,

128 cucreMmarusanus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucreMaTH3anus 3HaHuii: "MHTerpan u ero 1
IpuMeHeHue"

131 [ToBTOpeHnue, 0600IICHNE, 1
cucrtemaTusanus 3Hanui: "OyHkaun"

132 [ToBTOpEeHue, o600mIECHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

133 [ToBTOpEeHue, o600IICHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa

136 [ToBTOpEHME, 0606H1€HI:IC, 1
cHUcTeMaTH3allns 3HaAaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




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

* MaTtematuka: anrebpa U Hauajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHUSI.
Anrebpa u Hauana MaremaTudeckoro aHanusa, 10 kmace/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe o0111ecTBO
«M3parenscTBO «lIpocBenieHne

* Maremaruka: anrebpa v Hauaja MaTeMaTHUYECKOTO aHalli3a, TEOMETPHUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 kinacce/ Konsrun F0.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AknimoHepHoe 00111eCTBO
«M3narenscTBo «IIpocBemienne»

* Maremaruka: anre6pa 1 Hayajga MaTeMaTUYECKOTO aHaJIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccel/ byty3os B.®., [Ipaconos B.B. mox penakiuei
CanoBamnuero B.A., AkiinonepHoe oo6mectBo «M3narensctBo «IIpocBemenuey
https://educont.ru/

https://resh.edu.ru/

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
Bocnutanue Ha ypoke: MeToauKa paboThl yuuTens (IocoOue i yauTenei

obmreoOpaszoBarenbHbIX opranu3anmii) (2021 r.)

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET
https://educont.ru/

https://resh.edu.ru/ MoanuncaHo uMPpPOBON NOANUCHIO:
MYHULIMNANTBHOE ABTOHOMHOE

OBLLEOBPA3OBATEJIbHOE YYPEXAEHWE
"CPEOHAA OBLLLEOBPA3OBATE/IbHAA LLUKOJTA
Ne 28" I'. CbIKTbIBKAPA
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