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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJibTar.

B ocHoBe MeTtonumkm oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO
aHaIH3a JISKUT JCSATEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COACPKATEIBHO-METOANUECKUE TMHUM: «Huca
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEepaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoOxkecTBa U JOruka». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMHU TEeMaMH W pasaenamu. JaHHBIA
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX IMOCIIE0BAaTEeIbHO GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHIEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEMUPUYECKUEe 3aJa4d W OIepaliu: JeJICHHe HaIeJo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPaIlii, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3a]ad
(GopmupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSIKEHUU BCETO
oOyueHUs Ha YpOBHE CpeIHEro oOmIero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aromiMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCHONB3YIOTCS MpH
UCCle0BaHNN (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaroImuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TyKTUBHBIX
paccykiaeHuidl, paboTbl ¢  CUMBOJbHBIMH  (opMamu,  IpeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npenjaraetr d(QQEeKTUBHbIE WHCTPYMEHTHI JUIsl pEUIeHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JMHUA «DyHKIMM U TpaduKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yduenue creneHHoi,
NoKa3aTeIbHOM, JIorapudMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI JUIsl perieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHON KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHMOCTH MEXKIY
pa3sTUYHBIMA BETUYMHAMH, MCCIEIOBATh TOJNyYEHHbIE (QYHKIUU, 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 cioBecHOU. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKHUX, TaK U MPUKIAJHBIX 33/1ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTDH
rpa@uku  CIOXKHBIX (YHKIUNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHWs, BBIYUCIATH IUIOMAnd (Guryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas coaep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOUIMN BCE pa3lelbl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BBIPAKECHHUS CBOMX MBICIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBujaM  IMOCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO €  DJJEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIUICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPHU3BAHBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbI U3 pa3/iesioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IMPOIecce U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoautcs 204 yaca: B 10 kmacce — 102 gacos (3 yaca B Heaeno), B 11
kiacce — 102 yaca (3 yaca B HEZIENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. Ilpumenenue npoOel M HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIe BRIUUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MIPEJICTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHN U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapudmel.

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHs U YypaBHEHUs-cieacTBus. HepaBeHCTBO,
pelIeHrne HEpaBeHCTRA.

OcCHOBHBIE METO/BI PEIICHUS LEJBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiensl ¢  UEJIBIMH
kodppunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUH, CONEPKAIINX CTETICHU U KOPHH.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
WPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX
YPAaBHEHHM.

[TpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHoOBHbIE METOJIbI peleHus
norapuMUYECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBbl JIMHENMHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOM MOIEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoandeckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKITUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEANBHBIX IIPOLECCaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEAOBATCIILHOCTEH. MeTon
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u reomeTpuyeckas nmporpeccun. beckoneuno yoOwiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX  3a]1a4
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoidctBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YyHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUuIeCKuil u
(u3nUecKuii CMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (HyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELIEHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne Nnpu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOospmuii oOuuid nenurens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkinna s perenus
3a/1a4 B LEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAaJIbHbIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, UHTEPIPETALU MOTYyYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/]IbI peLIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YUYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue MpoU3BOJAHON K MCCIENOBaHHIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAaMMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHnenne NPOU3BOIHON JUIsi HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKJIAIHBIX 3a7a4yax, Ui OINpeesIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION MK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UMHTETpaa. Brruucienue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wHTErpana s HAXOXKACHHUS IUIOMIAACH IUJIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUN. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIHaTbHBIX
YPaBHEHHU.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3UIIMN 00YyYaIOIIEerocsi Kak akKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIHMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKOM MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MAaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpEcax 3I0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOWs, HWHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIHUSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHUE IIOCTYIKOB U OIICHKA HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eATeIbHOCTH, JTaroB €€
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiacCU(]HUKaIUy,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIIIOUECHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3ajayu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAWUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Hpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbI€ IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHAapY)KMBATh PAa3jIMdUe W CXOJICTBO TO3WIIMM, B KOPPEKTHOW (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3eHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHThI PELICHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPHUUUHBI
JTOCTH)KCHUS WM HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelieHHW YYeOHBIX 3ajJady, MNPUHUMATHh IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThHl W
KOOPJMHUPOBATh CBOU JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce o0OyyaroIIMiiCs NOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Ymncsia v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass JapoOb, TPOIEHTHI, HPPANHOHATBFHOE YHCIO, MHOXECTBA
pallMOHATIBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YHCIA;

MPUMEHSTh JIpOOM W TPOLEHTHI JIsI PEUICHUsS MPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEAIbHOM KU3HU,

MIPUMEHSITh MPUOTUAKEHHBIE BBIUUCIICHHUS, IPABUJIa OKPYTJICHUS], IPUKUAKY U
OILICHKY PE3yJbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajbHOMU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTAaHI'€HC
YHUCJIOBOTO apryMEHTA;

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

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHBIE METOJbl PEUICHUS pPAaIlMOHANBHBIX © JPOOHO-
palMOHANBHBIX YPAaBHEHMM, MPUMEHSITh METOJ HWHTEPBAJIIOB UL PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepEeMEHHO,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHH MHOTOWIECHa, MPUMEHSITh
JIeJICHHE MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLLIeHUs 3aa4;

CBOOOJTHO ONEpUPOBaTh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpENeNnuTenss 2 X 2 sl BBIUMUCICHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C IMIOMOIIBIO CUCTEMBI JIMHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpULl U OIpPEAEIUTENEH,
MHTEPIPETUPOBATD ITOJy4YECHHBIW PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA JEWCTBUM C KOPHSAMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPAa30BaAHUS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(MUUECKUX BBIPAXKEHUH;

CBOOOIHO OMEepUPOBaTh MOHSATUSMU: HppAlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI AJIsl TPeoOpa3oBaHus
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk (QyHKUIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

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

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBbIM TOKa3aTeleM, TpauK CTENeHHONW (QYHKIMU C HATYpPaIbHBIM U IIEIbIM
nmokazatesneM, rpaduK KOPHsI N-Oi CTENeHM Kak (yHKIUH OOpaTHOW CTENEHU C
HATypaJIbHBIM ITOKa3aTeJIEeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO OMEPHPOBATH TMOHATHSMHU: TOKa3aTellbHas U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pEHIeHUS
YpPaBHEHHM;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUU 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATh MOHATUSAMHU: apuMeTHyecKas M TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUAIBHBIA POCT, (JOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MPOTPECCHH ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUSAMM: HENPEPhIBHbIE (YHKIUU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
$yHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHH CMBICH MPOU3BOAHON IS
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUSMHU: MHOXKECTBO, OMNEpaluu  Haj
MHOKECTBAMU;

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

CBOOOJTHO OIEpPUPOBATH MOHSATUSMHU: OIpEICICHUE, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oy4arouiuiicss MOJYYUT CIEAYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIBHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAJIA3ay:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUSAMH: HATypalbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKna;

CBOOOIHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOJAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4uCia B aiareOpaudyeckol u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapumMuyecKkre HEPaBEHCTBA, HAXOJIUTb HUX PEUIEHUS C  [OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

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

CBOOOJ/IHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarhb palroHaIbHbIE, HMppalMOHAIbHEIE, MoKasaTeJbHEIE,
gorapuMuyYeckrue U  TPUTOHOMETPUYECKHE YpaBHEHHUs] U  HEPaBEHCTBA,
cojepKaliyue MOIyJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpamu;

MOJCIMPOBATh pealibHbIe CUTYalluh Ha SI3bIKE alreOphl, COCTABIATH
BBIPAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHWEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJIYUYCHHBIN PE3yJbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKM (DYHKIUA € TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATUAMHU: TpadUKA TPUTOHOMETPUUYECKUX
dynKImi;

OPUMEHATh (PYHKIUUA JJI MOJICIUPOBAHUS M MCCICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE M HAUMEHbBIIIee 3HAUCHUS (DYHKIIMU HETIPEPHIBHON Ha
OTPE3KE;

HCTIOJIb30BAaTh TMPOU3BOAHYIO IS HAXOXKACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OTNpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpaguKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HaXOAHUTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (QPYHKIUHA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 17 |
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 10
L[eIbIM TTOKa3aTeIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 10
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 8 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 10
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 18
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUM 8
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 16
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO 18 |
TIPOU3BOTHOM
2 [lepBooGpa3Has ¥ UHTETpa 10
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMMA. 10
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 18 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 8
HarypanbHble U 1ienbie yncina 8
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTrapuPMUUECKUX 10
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 10
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 10 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrtpoabubie | IlpakTnueckue unpponbie
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI pecypest
| MHo0xecTBO, orepaluy HajJ MHOKECTBaMU 1 |
ux cBoicTBa. [lnarpammel Diinepa-Benna
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
2 JECTUIHBIC IPOOU, TTPOTICHTHI, 1
OECKOHEYHBIE MTEPHUOMUECKIE TPOOH
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
3 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHIE IPOOH
4 [Ipumenenue npoOeii U MPOLIEHTOB IS |
peLIeHHS TPUKIIAIHBIX 3a/1a4
JeicTBuTenpHble yncia. PanponaabHbie U 1
> HppalMOHAJIbHBIC YHCIIA
6 Bxoanas koHTpoJIbHASI paboTa 1 1
7 ApubdmMeTnueckue orneparuu ¢ |
JIEMCTBUTEIIFHBIMU YHMCIIAMU
g Monynb AeCTBUTEIBLHOTO YHCIIA U €r0 |
CBOMCTBaA
[TpubnmkEHHBIE BRIYUCIICHUS, IPABUIIA
9 OKpPYIJICHMS], IPUKUKA U OLICHKA 1
pe3ynbTaTa BEIYMCICHUM
10 OcCHOBHBIE METO/IBI PEILIEHUS LIENIBIX U 1




JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

OcHoBHEIC MCTOABI PCIICHUSA LCIIbIX U

11 JIpoOHO-pPallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB
MHOrouieHsl OT OAHON NEPEMEHHOM.

12 JleneHre MHOTOYJIEHa HA MHOTOYJIEH C
ocratkom. Teopema besy

13 MHoTrOouJIeHBI ¢ HETBIMA KOYPPUITIEHTAMH.
Teopema Buera

14 Pemrenne cucrem NMMHEWHBIX YpaBHEHUN

15 Pemrenne cucrem NMMHEWHBIX YpaBHEHUN
Marpuiia cucTeMbl JIMHEWMHBIX YPABHEHHIA.

16 Onpenenurenb MaTpUIBI 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUS

17 Pemrenne npukiagHpIxX 3a1a4 ¢ MOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

13 Penrenne npukinagHeIxX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

19 OyHKIHUS, CTIOCOOBI 3aJaHus] (PYHKIIUU.
B3aumHo o6paTHbIe HYHKIIHH.
OO6nacTh onpeaeneHus © MHOKECTBO

20 3HaueHud ¢pynkuuu. Hymu ¢pyHkimm.
[IpomexyTKH 3HaK NOCTOSIHCTBA
Ué&rHble 1 HeUETHBIE (PYHKIIUU.

21 [lepuoanyeckue ¢pynkuuu. IIpomexyTku

MOHOTOHHOCTH (PYHKIIMU




MaxkcuMyMBbl 1 MUHUMYMBI ()YHKIIWH.

22 Hauboubiiee u HauMeHblIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE

2 Jluneiinas, KBagpaTuyHas U JpoOHO-
TUHEWHas QYHKIUH

24 DneMEeHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHHE
rpaukoB 3TUX QyHKIUN

)5 Crenens ¢ 1enbIM MokasaresneMm. bunom
HeroTona

26 CrenenHast GyHKIUS ¢ HATYpaTbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

7 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

)3 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

29 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

30 METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
YpaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

31 METO/Ibl pEUICHUSI UPPALIMOHATBHBIX
ypaBHEHUH

3 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUN
HppaLMOHAIIBHBIX YPABHEHUN

3 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIECHUU
HMppaLMOHAJIbHBIX YPABHEHUN

34 CBoiicTBa U rpaduk KOpHs n-0i cTeneHn




Kak (QyHKIIMH 0OpaTHOM CTENEHH C
HaTYypaJbHBIM ITOKa3aTelIeM

Crerens ¢ palrOHAJIBHBIM IOKAa3aTCJICM U

35 . .
e€ cBolicTBa

36 CreneHb ¢ pallMOHAJIBLHBIM MOKa3aTeIeM U
e€ CBOMCTBA

37 [TokazarenpHas QyHKLMA, €€ CBOMCTBA U
rpaduk
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

38 METO/Ibl PEIIEHUS OKA3aTEIbHbBIX
YpaBHEHUU
[TokazarensHbie ypaBHeHUs. OCHOBHBIC

39 METO/Ibl PENIEHUS TOKA3aTEIbHBIX
YpaBHEHUU

40 Jlorapudwm uncna. CoiicTBa Jorapupma

41 JlecsaTHYHBIC W HaTYypaTbHBIE JTOTAPU(MBI

4 [IpeoOpa3oBanue BEIpaKEHUH, CoAepKaIIUX
Jorapu@mel.

43 [IpeoOpa3oBanue BEIpaKEHUH, COoAEepPIKALIUX
sorapudmbl

m Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U
rpaduk

45 KonTtponsnas pabora 3a 1 mosyroaue
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

46 METO/IbI pelIeHHsI ToTapu(PMUIECKUX
YpaBHEHUH

47 Jlorapudmmuueckue ypaBHeHus1. OCHOBHBIE

MCTOAbI PCIICHUA J'IOI‘apI/I(I)MI/I‘-ICCKI/IX




YpaBHEHUU

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

48 METO/1bl peLIeHUs] JJorapu(PMUUECKUX
YpaBHEHUU

49 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

50 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

51 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

5 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckast OKpy>KHOCTb,

53 oTpe/ieNieHue TPUTOHOMETPUIECKHUX
(YHKIIMI YHMCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

54 oTpefieNieHue TPUTOHOMETPHUUECKHUX
(YHKIHI YMCIOBOTrO apryMeHTa

55 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI

56 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI

57 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKCHUHN

53 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKECHUHN

59 IIpeoOpa3oBaHre TPUTOHOMETPHUUECKUX
BBIPAXKCHUM

60 Pemenne TpUroHOMETpUYECKUX YpaBHEHHIMA

61 Pemenne TpUroHOMeTpUYECKUX YpaBHEHHIA




62 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

63 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUM 1

64 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1

65 Pemenune TpuroHoMeTpuueCKUX ypaBHEHHM 1
O06o0marmuil ypok 1o Teme:

66 "TpUroHOMETPUUECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CLIOCOOBI 331aHUS

67 noclieaoBareabHocTed. Meron 1
MaTeMaTUIEeCKON WHIYKITIH
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

68 rocJieIoBaTesIbHOCTH. MicTopust aHanusa 1
OECKOHEYHO MaJIbIX

69 Apudmernueckas nporpeccus 1

70 ['eoMetpuueckas nporpeccus 1

71 beckoneuHo yObIBatoIasi reoMeTpudeckas |
nporpeccust

7 CymMa OecKOHEYHO YOBIBaroIIei |
reOMETPUYECKON IIPOTPECCHH

73 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT. |
Uucno e. @opmyra CI0KHBIX TPOLIEHTOB

74 JIMHEWHBIN U SKCIIOHEHIIMATIbHBIA POCT. |
Yucno e. @opmyrna CI0KHBIX TPOIEHTOB

75 Vcnonbp30BaHue MPOrpeccHy ISl peLIeHus |
peaNbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa

76 Oo6o06uaromuil ypok o Teme !

"[locnenoBaTENBHOCTH U IPOTPECCUU "




77 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA

73 Touka pa3pbiBa. ACUMITOTHI rpaduKoB
byHKIII

79 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

20 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

81 MeTto1 MHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

2 MeTto1 HHTEpPBAJIOB JUIsl pelIeHUs
HEPaBEHCTB

23 MeTto1 HHTEpBAJIOB JUIsl pellIeHUs
HEPaBEHCTB

84 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GyHKUUMH U151 peleHus 3a1a4

25 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GyHKUUMH U1 peleHus 3a1a4

86 [lepBas u BTOpas Npon3BoaAHbIe QYHKIUU

g7 Onpenenenue, reOMETPUIECKUN CMBICI
MPOU3BOJHOM

28 Omnpenenenue, GU3NYECKUN CMBICT
MPOU3BOTHOM

29 VYpaBHeHHEe KacaTeIbHOU K TpauKy
byHKIIIN

90 VYpaBHeHHEe KacaTeTbHOU K TpapuKy
GbyHKIIII

91 [Ipou3BoiHbIE €MEHTAPHBIX (QYHKLIUH




92 [IponsBoaHbIE IIEMEHTAPHBIX (QYHKIUI 1

93 [TpousBoiHAS CYMMBI, IPOU3BEACHUS, |
YaCTHOTO ¥ KOMIIO3HUIHH (DYHKITUI

94 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, |
YaCTHOTO Y KOMIIO3UIHH (DYHKITUI

95 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, |
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI

96 HOBToPeHHe, 000011eHHe, cUCTEMATHU3AIUS |
3HAHHUH

97 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS
3HAHUHN

08 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS :
3HAHUHN

99 Wrorosas koHTposbHas paboTa 1

100 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMAaTU3aIN |
3HAHUH

101 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIINS |
3HAHUH

102 1

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTte/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIEe0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
1 OKCTPEMYMBI

[IpuMeHeHne mpou3BOIHOMN K
HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI

[IpuMeHeHne mpou3BOIHOMN K
UCCIIEIOBAaHUIO (DYHKIMI HAa MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
UCCIe0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

Bxonnas kouTposibHas pabota

Haxoxaenue HaubosbIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKUINU Ha
OTpe3Ke

HaxoxaeHne HauboIbIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKIMU Ha
OTpe3Ke

Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIETO
3HAa4YeHHUsl HeMPEPhIBHON (PYHKIMM Ha
OTpe3Ke




[IpuMeHeHre nNpon3BOIHON IS

9 HAXO0KJICHHUS HAWTYYILIEro PEeLICHUs B
MPUKIIAIHBIX 331a9axX
[IpuMeHeHne npou3BOIHON IS

10 HAaXO’KJICHUs HAWJIY4YILIEro pEelIeHus B
MPUKIIAJIHBIX 331a9axX

11 Komnosunus pyHkimii

12 Komnozunus pyHkimii
O6006maronuii ypok o Teme

13 "UccnenoBanue GyHKIHUHA ¢ TTOMOIIBIO
MPOU3BOAHOMN"

14 [lepBooGpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

15 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAEHUS TEPBOOOPA3HBIX

16 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXkAeHUS TEPBOOOPA3HBIX

17 HuTterpain. ['eomerpuyeckuii cCMbICI
WHTerpaia

18 Brruncnenue onpenenéHHOro uHTErpaia mno
dbopmyne Hetorona-Jlelibuua

19 Brruncnenue onpenenéHHOro HHTErpaia mno
dbopmyne Herorona-Jleliouua

20 [IpumeHeHne uHTerpana Juis HaX0XKACHUS
TIoaAed MIOCKUX QPUryp

)1 [IpumeHeHre uHTerpana st HAXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

22 [Tpumeps! pemennii AudepeHnanbHbIX




YpaBHEHUI

MaremaTuueckoe MOAEIUPOBAHUE

23 peanbHBIX IIPOLIECCOB € IMIOMOIIBIO
mddepeHnnanbHbIX ypaBHEHUN

24 O06o0marmuil ypok 1o Teme
"IlepBooOpa3nas u uaTErpan”

)5 Tpuronomerpuieckue GyHKIUH, UX
CBOICTBa U rpaduku

26 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBa U rpapuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

27 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

28 YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH

29 Penrenne TpuroHoMeTpUYECKNX HEPABEHCTB

30 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB
O6o0matomuii ypok 1o teme "I"paduku

31 TPUTOHOMETPUIECCKUX (PYHKITUH.
Tpuronomerpuueckue HepaBeHcTBA"

0 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

13 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

34 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

35 OcHOBHBIE METO/IBI PEILIEHUS




Jorapu(MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

36 HppallOHAJIbHBIX HEPABEHCTB

37 OCHOBHBIE METO/IbI PELLICHUS
HppallOHAJIbHBIX HEPABEHCTB

18 I'padmueckue MeToabl pereHus
HppalMOHAIIbHBIX YPaBHEHUM

39 I'padmueckue MeToabl pereHus
HppalMOHAIIbHBIX YPaBHEHUM

40 I'padmyeckue MeToabl pereHus
MTOKA3aTENbHBIX YPAaBHEHHUU

41 I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX HEPABEHCTB

4 I'padmyeckue MeToabl pereHus
Jorapu(pMUUECKUX ypaBHEHHM

43 I'padmyeckue MeToabl pereHus
Jorapu(pMUUEeCKUX HEpaBEHCTB
OO6o0maronuii ypok 1mo Teme

44 "UppauroHanbHble, MOKa3aTeIbHbIC U
norapudmudeckue HepaBeHCTBA"
KowmmnekcHeie yncna. Anrebpandeckas u

45 TpUroHOMETpHUuecKas (GOpMbI 3aIUCh
KOMILJIEKCHOTO YHCIIa
KowmmnekcHeie yncna. Anrebpandeckas u

46 TpUTOHOMETpUYecKas (POPMBI 3aMUCH
KOMIIJIEKCHOTO YHUCIIa

47 KontpomnbHas padota 3a 1 nonyroaue

48 Apudmernueckue omneparuu c




KOMIIICKCHBIMH YK CJIaMH

ApupmeTrueckue oneparum ¢

4 KOMILJIEKCHBIMU YK CIIaMU

50 N300paskeHne KOMIUIEKCHBIX YUCEI Ha
KOOPJMHATHOM MJIOCKOCTH

51 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

50 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

53 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YHCeI JIs

54 petieHus pU3NIEeCKUX U reOMETPUIECKUX
3a1au

55 O06o0maromnuii ypok 1mo Teme
"KommnekcHele yncia'

56 HarypanbsHble u 11e1b1e yncia

57 HarypanbHble U 1ienbie yncia

58 [IpumeHeHne NPU3HAKOB JAETMMOCTH IIEIIbIX
qucel

59 [IpumeHeHne MPU3HAKOB JAETMMOCTH IIENIbIX
qucen

60 [IpumeHeHne MPU3HAKOB JAETMMOCTH IIENIbIX
yucen: HOJl u HOK

61 [IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX
yucen: HOJ u HOK

2 [IpuMmeHeHne NPU3HAKOB AETMMOCTH LIENIBIX

YUCCII: OCTATKU IO MOJYIIHO




63

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIbIX
YUCCII: AJITOPpUTM EBKJII/I,IIa IJI pCUICHHU A
3aJa4 B ICJIbIX YHUCIax

64

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

65

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

66

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbIX
YpaBHEHUU

67

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX YPAaBHEHUN

68

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHBbIX YPaBHEHMIT

69

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

70

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH JIorapu()Mu4ecKux
ypaBHEHUH

71

[IpumeHeHre cucTeM K pelIeHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3nUYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TIOTyISeHHBIX
pe3ynbTaToOB

72

HpI/IMeHeHI/IC CHUCTCM K PCIHICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKH U peaTbHOM
JKU3HU, UHTEPIIpETaLUs TOJTYy4CHHBIX

pe3ysbTaToB

73 PannoHanbHbIE ypaBHEHUS € TapaMeTpaMu

74 PanmonanbHbie HEpaBEHCTBA C
napaMmeTpamu

75 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

76 WppatmonanbHble ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpaMu

77 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

73 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapaMmeTpamu

79 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU

20 Jlorapudmudeckue ypaBHEHUS,
HEpaBEeHCTBA C MapaMeTpaMu

81 JlorapudmMudeckure CUCTEMBI ¢
rnapaMeTpamu

2 TpuronomeTrpruyeckue ypaBHEHHUS C
napaMmeTpamu

23 TpuronomeTpuyeckue HepaBEHCTBA C
napameTpamu

84 TpuronomeTpuyecKkue CUCTEMBI C
napaMmeTpamu
ITocTpoenue u nccnenroBaHue

25 MaTEeMaTUYECKUX MOJIENEN pealbHbIX
CUTYallUi C IOMOILBIO YPABHEHUH C
rnapameTpamu

86 [TocTpoenue u uccnenoBaHue




MAaTEeMaTUYECKUX MOJIENIEHN peabHbIX
CUTYALMH C IOMOLIBIO CUCTEM YPAaBHEHUH C
rapamerpamu

[TocTpoenue u ucciaeaoBaHue
MaTEMaTHYCCKHUX MOIICJIGﬁ PCAILHBIX

87
CUTYAIIMI C TIOMOIIBI0 CUCTEM YPAaBHEHHUH C
rnapameTpamu
IToBTOpEHue, 0000IIEHNE, CHCTEMATHU3AIHS
88
3HaHui: "YpaBHeHus"
IToBTOpenue, 0000IIEHNE, CHCTEMATHU3ALUS
89
3HaHuM: "YpaBHeHMs. CuCTEMBbl ypaBHEHHN'"
90 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrsa"
01 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuii: "HepaBencrna"
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"
03 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuil: "l[IpousBoHas u e€ npuMeHeHue"
94 Hrorosas koHTposbHas paboTa
95 HroroBas koHTposbHas paboTa
96 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHuil: "MHTEerpan u ero npuMeneHue"
97 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui: "MHTErpan u ero npumeHeHue"
08 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "MHTErpan u ero npuMeHeHue"
99 [ToBTOpEeHue, 06001IeHNE, CCTEeMaTH3aIUs




3HaHui: "Oyakuun"

[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

100 . 1
3HaHui: "OyHKIIMK
101 [ToBTOpEHue, 0600IICHNE, CHCTEMAaTU3 AN |
3HaHui: "OyHKIIMK
102 HOBTOPGHI/IG, 000011eHe, cCUCTEMATHU3AIUS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102







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

MaremaTtuka : anredpa 1 Hadajia MaTeMaTHYECKOTo aHallM3a, FreoMeTpusi. Airedpa u
Hayajia MaTemMaruyeckoro ananuza. 10-11 knaccebl: yue0.a1s oOpa3zoBaT. opranuzanuii
/6a30BbIit 1 yryosennbil ypoau/ [I1I.A.Amumos , FO.M.Konsrun, M.B. Tkauea u
ap. — 5-e u3a. — M.: Tlpocsemenue, 2020

Anrebpa u Hayaja MaTeMaTUYECKOTO aHaIN3a. TUAAKTUUECKUE MaTepUabl K yYeOHUKY
HI.A. Anmumosa u npyrux 10 knacc: 6a30Bblif 1 yrinyoneHnHbiil yposau /M.U. 11la0ynuH,
M.B. TkaueBa, H.E. ®ynoposa. — 11-e uzn. — M. : I[Ipocsemenue, 2019

Anrebpa u Havajga MaTeMaTUYECKOTO aHaIN3a. TUAAKTHUECKUE MaTepUasbl K y4eOHUKY
HI.A. Amumosa u apyrux 11 kiacc: 6a30Bblif 1 yriyOiaeHHbIl ypoBHU /M. U. 1labyHuH,

M.B. TkaueBa, H.E. ®ynoposa. — 11-e uzn. — M. : [Ipocsemenue, 201

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

MaremaTuka : anredpa 1 Hauajla MaTeMaTHYECKOro aHallu3a, reoMeTpusi. Anredpa ue
Hayaja MaTemMaTudeckoro aHaiausa. 10-11 kmaccel: yueb. 1151 00pa3oBaT. OpraHu3anui
/6a30BbIi 1 yrayonenubiit yposuu/ [L.A.Amumos , FO.M.Konsrun, M.B. TkaueBa u
ap. — 5-e u3a. — M.: IIpocsenienue, 2020

AunreOpa 1 Hayasia MaTeMaTUYECKOTO aHaIU3a. TUIAKTHUYECKUEe MaTepUabl K
yuebnuky HI.A. Anumona u npyrux 10 xiacc: 6a30Bblif U yrinyoneHHsiil ypouu /M.U.
HlaOynun, M.B. Tkauesa, H.E. ®ynoposa. — 11-e uza. — M. : [Ipocsemenue, 2019
AnreOpa 1 Hauasla MaTeMaTHYECKOTO aHAIN3A. TUAAKTHYECKUE MaTepHalIbl K yUeOHUKY
HI.A. AnumoBa u apyrux 11 kimacc: 6a30Bblit v yriryonennslii yposau /M.U. 11laGyHuH,

M.B. TkaueBa, H.E. ®ynoposa. — 11-e u3zn. — M. : IIpocsemenue, 2019



e Meroanueckue pekoMeHganuu K yueonuky L. A. Anumosa, 0. M. Kosiaruna, H. E.
denopoBoil.
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