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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
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 SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH 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
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a 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 KPUTUUECKOE MBIILJICHUE.

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

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
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 HEepaBeHCTBay», «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 HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
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 mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
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 pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

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 OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



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,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
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 JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux 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 BhIpakaTh (GOpMYyIamMu 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: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
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
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA 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 pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
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 KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY 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  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue npoOeld ¥ HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIC BRIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

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

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, KOTAaHT'€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUH, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOIbI peleHus
norapu@MUYECKUX YpaBHEHUH.

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



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEIETUTEEN.

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

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3aaHus (QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HaTypaJbHBIM U LEIbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS ypaBHEHHM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEAOBaTEILHOCTEH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma Ge€CKOHEUHO YOBbIBAIOLIEH reoMeTpUYeCcKOil
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



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

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3nUecKHii CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIMH.

[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, CJEICTBHE,
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
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
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 cTeneHd u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHaJIbHbIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMSA [TOITYUYECHHBIX PE3YIbTATOB.

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 mpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

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

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wHTErpaja s HAXOXKACHHUS IUIONIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIGHAa  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTHKEHUUA B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTI)KEHUI HayKd U JEATEIbHOCTBhIO YYEHOr0, OCO3HAHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE NHTaHHWE, COAJAHCHPOBAHHBIA PEXUM 3aHIATHH W
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NIESITENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEM KU3HHM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COLMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA M 3HAYMMOCTH JUIsI Pa3BUTHS I[MBUIM3AIMH, OBJAJEHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAJIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSAX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh  HauOoiee MNOAXOASAUMUA € Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATENIBHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

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

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

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

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

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKJIaeMOM TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHS;

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



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaK  OCO3HAHWUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTH)KCHUS WU HEJIOCTHIKCHUST PE3yJIbTATOB JNEATEIbHOCTH, HAXOAHUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTAaThl MO OTACIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JIPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;



MPUMEHSATh NPUOIMKEHHBIE BBIYMCIICHUS, IPaBUiIa OKPYTJIEHUs, IPUKUIKY U
OLICHKY p€3y/bTaTa BEIYUCICHUN;

CBOOOJHO OMNEpUpPOBaTh TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKa3aTeJeM;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMM: JIOrapudM uucia, AECITHUYHBIE WU
HaTypaibHbIE JTOTapu(pMBbI;

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

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

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEIICHUS PAIUOHAIBHBIX U JPOOHO-
pallMOHANIBHBIX YPAaBHEHHMM, IMPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJICHA, TNPUMEHSThH
JIeJICHHME MHOTOYJIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELLIeHUs 3aa4;

CBOOOJTHO OMEpUPOBATh TOHATUSMHU: CHUCTEMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTenss 2 X 2 g BBIYKCIEHUS €ro 3HAYEHUs,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJIEIIMPOBATH PEAIBHBIE CUTYAallMU C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MAaTpHIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUN C KOpHSAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;



CBOOOHO OMEpUPOBATh MOHSATUSMU: HPPAIMOHANBHBIE, MOKA3aTeIbHbIE WU
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
MEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI AJisl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUII,

CBOOOIHO OMEpHUPOBATh TMOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICTMPOBATh pEajbHBbIE CHUTYyallMH Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQKCHUSA, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3ajadd, HCCIEI0BATh
MOCTPOSHHBIE MOJIETN C MCIIOJIb30BaHUEM amapara aireOpsi.

DYyHKIUM U TPAaPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB QyHKIINH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PYHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: YETHBIE M HEUYETHBIE (YHKIIUH,
nepuoaudeckue QyHKIHMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIHHA, HauOoJbIlIee W HaWMMEHbIllee 3HauyeHue (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNIeHHAss (QYHKIUS C HATYpaJIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (YHKIMU C HATYpPaJIbHBIM M IEJIBIM
nmokasareneM, rpaduK KOpHS N-O CTerneHW Kak (YHKIMH OOpaTHOM CTEIEeHH C
HATypaJIbHBIM MOKa3aTeNIeM;

OIEepUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-IMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
GyHKIIMK, WX CBOWCTBA M rpadWKH, HCTIOIH30BaTh MX TpauKU IS pEIICHUS
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOILECCOB |
3aBHCHMOCTEH MpU PElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peallbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUYECKasi MPOrpeccus, JUHEHHBIN 1



AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM I PpEUICHUs pealbHbIX 3aJad MPHUKIAJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBAaTENILHOCTE, MOHOTOHHBIE M OIpAaHUYEHHBIE IOCIEJ0BATEILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJCHHS MATEMaTHYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OIEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMOTOTHI T'paduka GyHKINH;

CBOOOJTHO OMNEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAs Ha OTpeE3Ke,
OPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISTh POU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMH
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIBHBIE
YpaBHEHHsI 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICSd TOJYYUT CICAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3ay:

Yuciia ¥ BHIYUCTICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHUSAMHU: HaTypalbHOE M II€JI0€ YHCIIO,
MHO’KECTBA HATYpaJIbHBIX M II€JIBIX YHCEJ, UCIIOJIb30BaTh MPHU3HAKU JIEIMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYNIO, 3alHChIBaTh
HaTypaJIbHbIC YUCJIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIA B anreOpandeckoil u



TPUTOHOMETPUUECKON (PopMe, BBIMIONHATh apu(METUUECKUE ONEepalid C HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKAa3aTelIbHbIE W
JorapuMUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJIAITh OTOOP KOPHEH TMpU PEIICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl IS pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAJIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKa3aTeJIbHbIC,
norapumMuyeckue W  TPUTOHOMETPHYECKHE YpPaBHEHHSI U  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKXXe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peaJibHble CHUTyalldMd Ha S3bIKe alreOphl, COCTABIATH
BBIPAKEHUS, YPABHECHHWsS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 3aJa4H,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTarT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA;

CTPOUTH TCEOMETpHYECKHe oO0pa3sl ypaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

OPUMEHATh (QYHKIHHM 11 MOJACIMPOBAHUS M KCCICIOBAHUS pPEATbHBIX
MIPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajau3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUsI PYyHKIIMH HEMPEePHIBHON Ha
OTpE3KE;



WCIIOIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dlIEro pPELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-D)KOHOMHYECKMX, 3ajadax, s
ONIpENIENICHUs] CKOPOCTH U YCKOpPEHHsS Ipolecca, 3aJaHHOro (opMyJaoW WM
rpadukom;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEepPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKIUMA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuia;

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

UMETh TMPEICTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUM HA NpUMEpE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUH;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoka Bcero Komrpoaeueie | Hpakririeckue u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypeE!
1 MHo0XecTBO, orepaluy HajJ MHOXKECTBAMH B UX 1
CBOIiCTBa
2 Juarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JjIsl pelieHus 3a1a49
Panumonansaeie uncia. OOLIKHOBEHHBIE U
4 JECTUYIHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIE 1
MIePUOANYECKHIE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIS 1
MIEPUOANYECKHIE TPOOH
5 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS PELICHUS 1
MPUKJIATHBIX 33]1a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS PELICHUS 1
MPUKJIAHBIX 33]1a4
8 JlelicTBuTenbHBIC Yyncia. PalimoHanbHbIC U 1
HMppaMOHAJILHBIE YHCIIa
9 ApudmMeTnyeckue ornepaluu ¢ AeHCTBUTEIbHBIMU 1
YUCIIaMU
10 Monynb AeMCTBUTEIBHOTO YHCIIa U €r0 CBOMCTBA 1
1 [TpubnmkEHHBIC BRIYUCIICHUS, TIPaBUIIa 1

OKPpYIJICHUA, IPUKHUIKA U OLICHKA PE3yJibTaTa




BBIUMCIIEHUH

OCHOBHBIE METO/IbI PEIIEHUS LIENbIX U IPOOHO-

12 palMoHAIBHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METOIBI PEIICHUS IEIBIX U JIPOOHO-
palMoOHAIBHBIX YPAaBHEHU U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEILIEHUS LIENBbIX U IPOOHO-
palMoHaIBHBIX YPABHEHHUI 1 HEPABEHCTB
MHorouneHsl 0T OJHON epeMeHHOM. Jlenenne

15 MHOTO4JI€Ha HA MHOTOYJIEH C OCTaTKOM. TeopeMa
bezy

16 MHoTrouJIeHBI ¢ TETBIMA KOYPPUITIEHTAMH.
Teopema Buera

17 Pemrenne cucrem nMMHENHBIX ypaBHEHUN

18 Pemenne cucrem MuHEWHBIX ypaBHEHUN
Marpuiia cucTeMbl JJMHEWUHBIX YPAaBHEHHIA.

19 Onpenenurens MaTpUIBI 2X2, €10
F€OMETPUUYECKHI CMBICI U CBOMCTBA; BEIYMCIICHHUE
€ro 3Ha4eHUs
Onpenenurens MaTpUIBl 2X2, €10

20 F€OMETPUUYECKHI CMBICIT U CBOMCTBA; BEIYMCIICHHUE
€ro 3Ha4eHUs

21 [IpuMeHeHue onpeaenuTens i perieHus
CUCTEMBI JINHEUHBIX YPABHEHUI

29 Peurenne npukiagHbIix 3a1a4 ¢ IOMOUIBIO
CUCTEMBI JIMNHENHBIX YPaBHEHUH

23 Pelrenne npukinagHbIxX 33124 ¢ MOMOUIBIO
CUCTEMBI JINHENHBIX YPaBHEHUH

24 KonTtposneHas padoTa: "PannonanbHble




ypaBHEHUs U HepaBeHCTBA. CUCTEMBbI JIMHEUHBIX
ypaBHEHUI"

OyHKIHS, crIocoOb! 3amanus GyHKIuA. B3anumMao

25 .
obparable pyHkmuu. KoMmosuius ¢yHKIHii

26 I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHus TpaguKoB QyHKIUH
OO6uacTh onpeesieHnsi © MHOXKECTBO 3HAYCHHIA

27 ¢yukuun. Hynu ¢pyaxnun. IIpomexxyTku 3HaK
MIOCTOSIHCTBA

28 Yérnsle u Heu€THbIE pyHKUUU. [lepuoauueckue
¢byukun. [IpomMexyTki MOHOTOHHOCTH (DYHKIIUU
MakcuMyMbl 1 MUHUMYMBI ()yHKIIHH.

29 Hauboupiee n HanmeHblee 3HaYCHHE (DYHKITUH
Ha MPOMEXYTKE

30 Jluneiinas, kBaapaTuyHas U JpOoOHO-ITMHEHHAS
byHKIIMN

31 DneMeHTapHOe UCCIIeI0BaHUE U IIOCTPOECHUE
rpauKOB ATUX PYHKITHI

39 DreMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpauKOB ATUX PYHKITHI

33 Crenens ¢ nensiM nokasareneM. bunom Herorona

34 Crenens ¢ nensiM nokasareneM. bunom Herorona

35 CrenenHas GyHKIUS C HATYPAJIbHBIM U LIETBIM
nokasateneM. E€ cBoiicTBa u rpaduk

36 KonTtponsHas padota: "Crenennas ¢pynkuus. E€
cBoiicTBa u rpapux”

37 ApugpmeTnuecknii KOpeHb HaTypalbHOM CTENEHH

U €ro CBOMCTBa




Apudmernueckuii KOpeHb HaTYpaIbHON CTETICHH

38 .
U €ro CBOMCTBa

39 [IpeoOpa3oBaHuUs YUCIOBBIX BBIPAKCHHIA,
COJIepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKCHHIA,
COJIepKalluX CTENEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUH,
CoJIepKalluX CTENEeHU U KOPHU

42 WppanmonansHblie ypaBHeHUs. OCHOBHbBIE METOIbI
pelIeHNs UPPALMOHATIBHBIX YPAaBHEHUM

43 Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METObI
pelIeHNs UPPALMOHAIIBHBIX YPAaBHEHHM

m Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METObI
peLeHs] UPPALMOHAIBHBIX YPaBHEHHH

45 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
UppalMOHAIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TEPEXO/IbI B PEILIEHUN
UppalMOHAIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/IbI B PEILIEHUU
UppalMOHAJIbHBIX YPaBHEHUN

48 PaBHOCUIIBHBIE TTEPEXO/IbI B PELICHUU
UppalMOHAJIbHBIX YPaBHEHUN
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHH KaK

49 (GyHKIMH 00paTHOM CTENEHHU C HaTypalbHbIM
II0Ka3aTesaeM
CBoiicTBa u rpaduk KOpHA N-0if CTENEHN KaK

50 ¢byHKIMU 00paTHOM CTENEeHH ¢ HaTypalbHbIM

ITOKa3aTcJICM




KonTtponsnas pabdora: "CBoiicTBa 1 rpaduk

o1 KOpHs N-o¥ crenenu. MppanuoHaibHbie 1
ypaBHEeHUA"

59 CreneHp ¢ paloHAIBHBIM TIOKa3aTeneM U e 1
CBOMCTBA

53 CreneHp ¢ palfMOHAIBLHBIM MTOKa3aTeeM U e€ 1
CBOMCTBA

54 CreneHb ¢ palOHAILHBIM TIOKa3aTeneM U e 1
CBOMCTBA

55 [TokazarenbHas ¢pyHKLUSA, €€ cBOMCTBA U TpaduK 1

56 Wcnonb3oBanue rpaduka QyHKIUN A pelIeHus 1
ypaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKIUU A5 pelIeHus 1
ypaBHEHUU

58 IToxaszarenpHble ypaBHEeHUsI. OCHOBHBIE METOIBI 1
peleHys MOKa3aTeNbHbIX YpaBHEHUH

59 IToxa3zaTenbHble ypaBHEHHs. OCHOBHBIE METObI 1
peleHus M0Ka3aTebHbIX YpaBHEHUN

60 IToxa3zaTenbHble ypaBHEeHHUs. OCHOBHBIE METObI 1
peleHus I0Ka3aTeNIbHbIX YpaBHEHUH

61 Kontponsnas pabora: "[lokazarensHast GyHKIHS. 1
[lokazaTenbHble ypaBHEeHUsA"

62 Jlorapudm uucina. CoiicTBa norapudma 1

63 Jlorapudm uucina. CoiicTBa norapudma 1

64 Jlorapugm uucna. CpoiictBa Jorapupma 1

65 JlecATUUHBIE U HATypaJibHbIE JIOTapUPMBbI 1

66 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1




[IpeoOpazoBanme BEIpAKEHUH, COIEPIKAIUX

67
norapupmsbl

68 [IpeoOpa3oBaHue BBIpAKEHHIA, COACPIKAIIIX
norapupmsl

69 [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKAIIIIX
norapupmMsbl

70 Jlorapudgmuueckas pynkuus, e€ cBolicTBa U
rpaduk

71 Jlorapudgmuueckas pynkuus, e€ cBolicTBa U
rpaduk

79 Wcnonb3oBanue rpaduka QyHKIUN A pelIeHus
ypaBHEHUU

73 Wcnonb3oBanue rpaduka QyHKIUN A pelIeHus
ypaBHEHUU

74 Jlorapudmudeckue ypaBHeHusl. OCHOBHBIE
METO/Ibl PELICHNUs JIOTapU(PMUUECKUX YpaBHEHUN

75 Jlorapudmuueckue ypaBHeHusl. OCHOBHBIC
METO/Ibl PELICHNUs JIOTapu(PMUUECKUX YpaBHEHUN

76 Jlorapudmudeckue ypaBHeHusl. OCHOBHBIC
METO/Ibl PELICHNUs JIOTapU(PMUUECKUX YPaBHEHHH

77 PaBHOCUIIBHBIE TTEPEXO/IbI B PELICHUU
norapu(pMUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUU
norapu(pMUUECKUX ypaBHEHUH

79 KonTtponeHas padota: "Jlorapupmudeckas
¢bynkuus. Jlorapudpmuyeckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO

apryMeHTa




CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO

81 1
aprymeHra

82 ApKCUHYC, apKKOCUHYC 1 apKTaHI'€HC YUCIIOBOTO 1
aprymeHra

83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIIOBOTO 1
aprymeHra
Tpuronomerpryeckas OKpy>KHOCTb, OIIPEJIECIICHNE

84 TPUTOHOMETPUYECKUX (PYHKIIMM YUCIOBOTO 1
aprymeHra
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEICHNE

85 TPUTOHOMETPUYECKUX (PYHKIIMH YUCIOBOTO 1
aprymeHra

86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPKCHUI

o1 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

92 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPKCHUI

03 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPKCHUI

94 Perienne TpUroHOMETPUUECKUX YpaBHEHUH

95 Perienne TpUroHOMETPUUECKUX YPABHEHUH

96 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUN 1




97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Perienne TpUrOHOMETPHUECKUX YPAaBHEHUH 1

99 Pemienne TpUroHOMETPHUECKUX ypaBHEHUH 1

100 | Pemienue TPUTOHOMETPHUYECKUX YPAaBHEHUH 1

101 KonTtponsHas padota: "Tpuronomerpuueckue 1
BBIPAKEHUS U TPUTOHOMETPUUECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 | mocienoBarenbHOCTEN. MeTo1 MaTeMaTUYECKOM 1
WHTYKIIHHA
MOHOTOHHBIE B OTPaHUYCHHBIC

103 | mocnenoBatenbHOCTH. MicTOpHs aHanmm3a 1
OECKOHEYHO MaJbIX

104 | Apudmerrueckas mporpeccus

105 | I'eomeTpuueckas mporpeccust 1

106 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
nporpeccus

107 CymMma GeckoHEYHO YOBIBaroIIei 1
reOMEeTPUUECKO Iporpeccuu

108 JIuHEeHBIN 1 SKCIOHEHIMAIbHBINA pocT. Hucio e. 1
dopmyia CI0KHBIX POLIEHTOB

109 JIuHEeNHbIN 1 SKCIOHEHIUATIBHBIN pocT. Yuco e. 1
dopmyiia CI0KHBIX IPOLIEHTOB

110 Vcnonp30BaHue NPOrpeccuy il peLIeHus 1
peanbHBIX 33Ja4u IPUKIIaIHOTO XapaKTepa

111 KonTtponsHas padota: "[locnenoBaTenbHOCTH U 1
nporpeccun”

112 | HenpepbIBHBIE (GYHKIIMHN U UX CBOMCTBA 1




113 | Touka pa3pbiBa. ACUMIOTOTHI TpaguKOB HYHKIIUI 1

114 | CpoiicTBa (pyHKIMH HETPEPHIBHBIX HA OTPE3Ke 1

115 | CpoiicTBa (pyHKIMH HEPEPHIBHBIX HA OTPE3KE 1

116 | Merox HHTEpPBAJIOB JJIsl pEIICHHSI HEPABEHCTB 1

117 | Meroa uHTEpBaOB ISl PELLICHUSI HEPABEHCTB 1

118 | Meroxa HTEpPBAJIOB /IS pEIICHUS] HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIIMMA 1
JUIS pelIeHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIIMMA 1
JUIS pelIeHus 3a1a4

121 | [epBas u BTOpast MpOM3BOAHBIC (GYHKIIUU 1

122 OnpeﬂeneHHve, T€OMETPUUYECKHUI CMBICTT 1
IIPOU3BOAHOM

123 | Onpenenenue, GU3MUESCKHUI CMBICT TPOU3BOIHON 1

124 | YpaBHeHHe KacaTeNbHOU K rpaduKy QyHKIIMH 1

125 | YpaBHeHue kacaTenbHOU K Tpaduky QyHKIIUN 1

126 | [IpousBoiHbIE JIEMEHTAPHBIX (DYHKIIHMA 1

127 | IIpousBoiHBIE JIEMEHTAPHBIX (QYHKIIHHA 1

128 ITpon3BoaHas CyMMbl, IPOU3BEAECHUS, YACTHOTO U 1
KOMIO3ULUHN (PYHKIIMH

129 IIpou3BoaHas CyMMBbI, IPOU3BEACHUS, YACTHOTO U 1
KOMIO3ULIUN (QYHKIIHHA

130 IIpou3BoaHas CyMMBbI, IPOU3BEACHUS, YACTHOTO U 1
KOMIO3ULUHN (PYHKIUH

131 | KontponsHas padora: "[IpouszBoanas” 1

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs 1

3HaHui: "YpaBHeHus"




[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs

133 . 1
3HaHui: "OyHkuun"

134 | UroroBas KOHTpOJbHAs paboTa 1 1

135 | HUtoroBasi KOHTpOJIbHAS paboTa 1 1
3aKII0YUTENbHBIN YpOK-Oecena o Kypey

136 | anreOpsl ¥ HAYaJIaM MaTeMAaTHISCKOTO aHAIHM3a 1
10 knacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIEeI0BAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIEeI0BaHUIO (DYHKIIMIM Ha MOHOTOHHOCTh
U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
UCCle0BaHuIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne MPou3BOTHOM K
UCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenune HanOobIIero u
HaUMEHBIIET0 3HaYEeHUs HelIPepPhIBHOM
(GyHKIMU HAa OTpe3Ke

HaxoxaeHue HanOOJIBIIET0 U
HAaNMMCHBIICTO 3HAYCHU HerepBIBHOP'I




(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUST HENPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

13

[IpumeneHne mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYUIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYYIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[Ipumenenue mpou3BOIHOM JIs
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO (GopMYIIOi UITH
rpagukoM

16

[TpumeHeHre NPON3BOIHON IS
OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (opMyIION Ui
rpadukom

17

Komnozunus GyHKImit




18

Komnozunust GyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(YHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24 [TepBooOpa3HbIe F1eMEHTAPHBIX (YHKITUH.
[IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIe F1eMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii cCMbICTT
UHTerpaia

97 Brruncnenue onpenenéHHOro uHTErpaia mno
dhopmyne Herotona-JleliOnua

08 Brruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleliOnua

29 [IpumeHeHre uHTErpana st HAXOXKACHUS
Ionaied mioCcKux Quryp

30 [IpumeHeHre uHTErpana st HAXOXKACHUS
00BEMOB reOMETPUIECKHX Tell

31 [Tpumeps! perenuit uddepeHInaIbHbIX
yYpaBHEHUH

39 [Tpumeps! perenuit tuddepeHInaIbHBIX

ypaBHEHUH




33

MaremaTuuecKkoe MOAEIUPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34

KonTtponsnas padora: "[lepBooOpasznas u
uHTerpan”

35

Tpuronomerpuieckue GyHKIUH, UX
CBOICTBa U rpaduku

36

Tpuronomerpruyeckue GyHKINU, UX
CBOMCTBa U rpaduku

37

Tpuronomerpruyeckue GyHKIUU, UX
CBOMCTBA U rpadpuku

38

Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBaA U rpapuku

39

Tpuronomerpuveckue GyHKIIUH, UX
CBOMCTBA U rpaduKu

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
ypaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

42

O160p KOpHEH TPUTOHOMETPHUIECKHUX
yYpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemenne TPUTOHOMECTPUUCCKUX HCPABCHCTB




45

Pewrenne TpuroHOMETpUYECKUX HEPABEHCTB

46 Pemienue TpUroHOMETPHUECKUX HEPABEHCTB

47 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB
KonTtponenas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTebHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METOIBI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI PEILIECHHS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHHS
norapu(pMUUECKUX HEPAaBEHCTB

57 OCHOBHBIE METO/IbI PEIIECHUS
UppaloHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI peIlIECHHS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI peIlIECHHS

HppallOHAJIbHBIX HEPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

00 UppanroHaIbHBIX HEPABEHCTB

61 I'padrueckre METOIBI peIICHHS
MppaMOHAIEHBIX YPaBHEHUN

62 I'paduueckre METOIBI pelIeHHS
MppaMOHAILHBIX YPaBHECHUN

63 I'padrueckre METOIBI pelIeHHS
ITOKA3aTEIbHBIX YPAaBHEHHUU

64 I'padrueckre METOIBI peleHHS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'padrueckre METOIBI peIICHHS
Jorapu(PMUIECKUX ypaBHEHUN

66 I'padrueckre METOIBI peleHHS
Jorapu(pMUUEecKUX HEpaBEHCTB

67 I'padmyeckue MeToabl pereHus
Jorapu(MUUEeCcKUX HEpPAaBEHCTB
I'padmyeckue MeTobl pereHus

68 MOKa3aTeIbHBIX U JIOTrapU(PMUUYECKUX
ypaBHEHUH
I'padmyeckue MeTobl pereHus

69 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
ypaBHEHUH
I'padmyeckue MeTobl peneHus

70 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEpaBEHCTB
I'padrueckue MeTObl pelieHNs

71 MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX

HCPAaBCHCTB




KonTtponesHas padoTa: "MppanuonanbHeie,

72 MOKa3aTeIbHbIC U JIOTApU(PMUICCKHE
HepaBeHCTBA"
KommnnekcHeie uncna. Anredpanyeckas u

73 TPUTOHOMETpHUYECKast (POPMBI 3aIUCH
KOMILJIEKCHOTO YHUCIIa
KommnnekcHeie uncna. Anrebpanueckas u

74 TPUTOHOMETpHUECKas (popMbl 3amucu
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepauu ¢
KOMIUIEKCHBIMHU YHCIIaMHU

77 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YHUCeT Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMILJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YHCEI IS

81 penieHust GU3NIECKUX U TEOMETPUICCKUX
3a/au

82 KonTtponeHas padota: "KoMruiekcHble
yyucna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna




HpI/IMCHeHI/Ie MPU3HAKOB ACIIMMOCTHU LCIIbIX

85
qucel

86 [IpumeHeHne NpU3HAKOB JAETUMOCTH LIEJIBIX
quce

87 [IpumeHeHne NpU3HAKOB JAETUMOCTH LIEJIBIX
gucen: HOJl m HOK

88 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
gucen: HOJl m HOK

89 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
YHCeNl: OCTATKH [0 MOJYITIO

90 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
YHCeJl: OCTaTKH 110 MOJYITIO
[IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX

91 yucen: anroput™ EBknuaa mist pemeHus
3aJa4 B LIEJIbIX YUCIIax

92 KonTtponbHas padoTa: "Teopus menbrx
gucen"
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA
Cucrema ¥ COBOKYITHOCTb YPABHEHMI.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUSA

95 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHEHUU
OCHOBHBIE METO/IBI PEILIEHUS CUCTEM U

96 COBOKYITHOCTEH MppalMOHaIbHbBIX

yYpaBHEHUH




97 OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUI

98 OcHoBHEIC MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHECHUI

OcHOBHBIE MCTOABI PCIICHUA CUCTCM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[IpuMeHeHne cUCTEeM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3

101 Pa3IMYHbIX 00J1aCTe HayKH U peanibHON
JKU3HHU, MHTEPIPETaLus OJy4eHHBIX
pe3yJIbTaTOB

[IpumeHeHne cucTeM K pelieHuo
MaTeMaTUYeCKUX 3a/a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JIACTEeH HAYKH U PEaTbHOM
KU3HU, HHTEPIPETAIHS TIOTYICHHBIX
pe3yabTaToOB

[TpuMeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTUYECKUX 3a/a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

KonTtponpHas padoTa: "Cucremsl
palMOHAIBHBIX, UPPALIUOHAIBHBIX

104
MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX

ypaBHeHui"




105

PannoHanbHbIe ypaBHEHHUs C TapaMeTpaMHU

PanmonansHbie HEpaBEHCTBA C

106
rnapameTpamu

107 PanmonanpHbIe cUCTEMBI C TapaMeTpaMu

108 UppanmonanbHbie ypaBHEHHs, HEPAaBEHCTBA
C IapameTpamu

109 WppanmonanbHble CHCTEMBI ¢ TapaMeTpamMu

110 [TokazaTenbHbIC ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckre ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢
napaMmeTpamu

114 Tpuronomerpruyeckue ypaBHEHHUS C
napaMmeTpamu

115 TpuronomeTrpuyeckue HepaBEHCTBA C
napaMmeTpamu

116 TpuronomeTpuyeckue CUCTEMBI C
napaMmeTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYeCKUX MOJIENeN peabHBIX
CUTYaLIMI C MOMOIIBIO YPABHEHUH C
napameTpamu
[TocTpoenue u uccnegoBaHue

118 MaTeMaTHYeCKUX MOJIENeH pealbHBIX

CUTYalMH C IOMOIIBIO CUCTEM YPaBHEHUH ¢
napameTpamMu




[Toctpoenue u ucciaenoBaHue
MaTEMaTHYCCKHUX MOHCHCﬁ PCAIBHBIX

119
CUTYaIUH C IIOMOIIBIO CUCTEM YPaBHCHHM C
napaMeTpamMmu
120 KonTtposnsHas padoTa: "3anaun ¢
napamerpamu”
121 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aUs
3HaHui: "YpaBHeHus"
122 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aUs
3HaHuM: "YpaBHeHUS"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
123 3HaHui: "YpaBHeHus. Cucremsl
ypaBHEeHUH"
IToBTOpenue, 0000IIEHNE, CHCTEMATU3ALIUS
124 ’
3Hanuii: "HepaBencrna"
IToBTOpEenue, 0000IIEHNE, CHCTEMATU3ALIUS
125 ’
3Hanuii: "HepaBencrna"
IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALHS
126 ’ ’
3Hanuii: "HepaBencrna"
127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuii: "[IpousBoaHas u e€ npumenenue"
128 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
129 [ToBTOpEeHue, 06061IeHNE, cCCTEeMAaTH3aIUs
3HaHui: "[IponsBoaHas u e€ npuMeHeHune"
130 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "MHTErpan u ero npuMeHeHue"
131 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "Oyakuun"

132 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "Oyakunn"

133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "Oyakuun"

134 Hrorosas koHTposbHas paboTa

135 HroroBast KOHTpOJBHAS padoTa 1 1
3aKITIOYUTENBHBIN YPOK-Oeceia 1mo Kypey

136 anreOpbl ¥ HaYajdaM MaTeMaTHIeCKOTO 1
aHaJIn3a

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




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

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeckoro anaiausa, 10 kimacc/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI111ecTBO
«M3parenscTBO «IIpocBemieHne»

* MaTtemartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; noa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

lesson.edu.ru/

fipi.ru

uchi.ru

resh.edu.ru
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