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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-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, KOTOpPbHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbI U3 pa3/iesioB MIPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce N3YUEHUs BCEX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue Apoou. I[lpumenenue apoOGell U MPOLEHTOB 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. [IpnbnamxkEHHbIE BBIYKCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

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

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, KOTAHT€HC YHCIJIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

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 KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2%X2, €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
ITOMOIIBIO MATPHI] U OTIPEIEIIUTEIEN.

[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

OyHKIMsA, crnocoObl 3amaHus QyHKIUU. B3auMHO o00paTHble (QyHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. YETHbIe U Heu€THbIe GyHKIMU. [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 1IENbIM 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 ypaBHESHHM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCJIeAOBaTeNLHOCTENH. 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 YOBbIBAIOIIEH reOMeTpUYeCcKOil
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



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

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3nUecKHil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

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

MHoxecTBa U JIOTMKA

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

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

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  pPOCCHUHCKOro  oOIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM,
OpoLeayp TpaxAaHCKOTo oOmiecTBa (BBIOOPHI, ONPOCHl U JIPYroe), yMEHHe
B3aUMOJECHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOopMHUPOBAHHOCTh POCCHUMCKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
IPOLIJIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTVKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUMCKON MATEMAaTUYECKOUN LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IIEHHOCTENW POCCUUCKOTO Hapoaa, c(hOPMUPOBAHHOCTD
HPAaBCTBEHHOTO CO3HAHMS, 3THUYECKOTO IMOBEAECHUS, CBSI3AHHOTIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTWKCHUM HAYKH M JIESITEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMUBOTO OyIyIIETO;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUICHHE K MHUpPY, BKIIOYAs J3CTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ1a4, PEIICHUH, PacCyKJI€HHUI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pa3JInUHbIX BUJOB UCKYCCTBA;



5) pu3nvecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHHUS NPUMEHATh MaTEeMaTUYeCKUe 3HaHUS B
MHTEpECcax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTaHHE, COATIAHCUPOBAHHBIM PEXHUM 3aHSATUUA U
OTIbIXa, peryisipHas ¢puznuecKkas akTUBHOCTD), (PU3MUECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUSAX CHOPTUBHO-030POBUTENBHOM JIEATETBbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LEHHOCTH TpPYIOJIOOHs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIM BBHIOOP
Oynymeid mnpodeccu U peaqnu30BbIBATH COOCTBEHHBIC JKU3HEHHBIE IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTréMaTHYeckoMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha NPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEeMaTHUeCKON HAMPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOM  KYyJIbTYpbl, TOHMMAaHUE BIUSHUSA
COLIMAJIbHO-PKOHOMHMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIBLHOM
Cpelibl, OCO3HaHHE TJI00ATILHOTO XapaKTepa IKOJIOTHYECKUX TPOo0IeM, OpueHTaIus
HAa TPUMEHEHME MAaTEeMaTUYeCKUX 3HAHUU A pelieHus 3aaad B 00JacTH
OKpYXalolenl cpefpl, IUIAHWPOBAHHE TOCTYNMKOB M OIIEHKM HMX BO3MOXKHBIX
MOCIIEJICTBUH JJI OKPYKAIOIIEeH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYyKM U  OOIIECTBEHHONW  TNPAKTUKU, TOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeloBEYECKON IesTEIbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IUBWIM3ALMM, OBJIAJCHHUE SI3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBIISAITh IPOEKTHYIO W HCCIEI0BATEIBCKYIO JIE€ATEIBHOCTD
VHIMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JelcTBUA:

BBISIBIIATh M XApPaKTEPHU30BaTh CYIIECCTBEHHBIE MPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWH MEXAYy TMOHATHIMH, (OPMYIHPOBATH
ompeieNICHHsI TIOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIaccH(uKammm,
OCHOBaHMS 711 0000IIEHNUS U CPAaBHEHUSI, KPUTEPUH TIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOPMYJIHMpPOBaTh W  MPeoOpa3oBbIBATh  CYKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE M OOIIHE, YCIOBHBIC;



BBISIBJISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONECHUAX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYN;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIbHO JTOKA3aTEeNbCTBA MAaTEMAaTUUECKUX YTBEPKIACHUN
(mpsiMBbIE€ ¥ OT MIPOTUBHOTO), BBICTPANBATh apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BbIOMpaTh crnoco® pelmeHuss y4eOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  peuleHusi, BbIOMpaTh  Haumbojee  MNOAXOIAIUH C  Yy4EToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUNA HHCTPYMEHT I1O3HAHMS,
dopMynupoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
yCTaHABIMBATh MCKOMOE M JaHHOEe, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UILIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, SIBICHHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (HOpPMYIHpOBaTh OOOOILEHHS U BBIBOABI IO pPE3yJbTaTam
OpOBEAEHHOTO  HAOJIIOJIEHUS, HUCCIIEOBaHMs, OLEHUBAaTh  JTOCTOBEPHOCTh
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

POTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIEcca, a TAaKXKE BbIIBUraTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH JA€PUIUTH MHPOpPMALMM, AAaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JJIsl PEILICHUS 3a]]auH;

BBIOMpATh MH(OPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HMH(YOPMALMIO PA3IUYHBIX BUAOB U
dbopmM IpeacTaBICHUS;

CTPYKTYpUpPOBaTh HMHGOPMAIUIO, MPEJICTaBIATh €€ B pazIuuHbIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLIEHUBATh HaAEKHOCTD uHbOpMaLIUU 1o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eCTBUA
Oo0wenue:
BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSAMU U
UeasiMH  OOUIEHHUS, SICHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHUS B



YCTHBIX U IHUCBMEHHBIX TEKCTaX, JaBaTb IOSCHEHUA IO XOMy PELICHUA 3a1auy,
KOMMEHTHUPOBATH I10JIYYEHHBIN PE3yIbTaT;

B X0z€ OOCYKIEHMsI 3a/aBaTh BOMPOCH! IO CYHIECTBY OOCYX IA€MOH TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha IIOMCK
pELIEHUs, COIOCTABIATh CBOU CYXKICHUSA C CYXICHUSIMU JAPYIMX YYaCTHHUKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMynupoOBaTH pa3HOIJIACUS, CBOU BO3PAKEHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4d, DKCIEPUMEHTA, UCCICA0BaHNUs,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (OpMaT BBICTYIJICHUS C YYETOM 3ajad
IpE3eHTAlUU U 0COOEHHOCTEN ayJUTOPUH.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeilicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PCIICHUS 33J1a4H, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IIO03HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUs
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMu CaMONPOBEPKH, CAMOKOHTPOJIS TMpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTUYEeCKOM 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3aauH,
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD IPUIHHBI
JTOCTH)KEHUSI WM HEJIOCTIXKEHUS PE3yJTbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1€ATEJIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIAMBHUIYATHHOU
paboThl TpW pemeHHH YYeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOU
JIESTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeiensTh
BUIBI paboOT, JOTOBApUBATHCA, OOCYXJAaTh TMPOLIECC U pe3yiabTaT padoTHI,
0000111aTh MHEHHS HECKOJBKUX JTIIOJICH;

y4acTBOBaTh B TPYMIOBHIX (opMax paboTsl (0O0CYXIeHUs, 0OMEH MHEHH,
«MO3TOBBI€ IITYpMB» W WHBIE), BBHITIOJHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMU KOMAHJbBI, OIEHUBATH
KaueCcTBO CBOETr0 BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSIM, CHOPMYTUPOBAHHBIM
YY9aCTHUKAMU B3aNMO/ICHCTBHS.



NPEAMETHBIE PE3YJIbTATBI

K konmy oOyuyenus B 10 kiacce 0OydarOmIuiics MOJYYUT CIEAYIOIIHE
MpeAMETHBIE PEe3ybTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH: pAlMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoandecKkas JApoOb, TMPOLEHThI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

OPUMEHATh JpoOM W TMPOIEHTHl JJIsg pEIICHUs NPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATBbHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIE BBIYUCICHUS, IPABUIIA OKPYTICHUS, IPUKUJIKY U
OIIEHKY pe3y/bTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATH TIOHATHEM: CTEMEHb C IIeJBIM IOKa3aTeieM,
UCITIOJIH30BaTh MOAXOAILYI0 (POPMY 3alUCH JICHCTBUTEIIBHBIX YHUCEIT JIs1 PEIICHUS
MPaKTUYECKUX 33/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apu(PMeTHUEeCKUil KOpEeHb HaTypallbHOU
CTEICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHAILHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEpPUPOBATH MOHSATUAMM: JIOTapudM uHcia, ACCATHYHBIE U
HaTypaibHbIEe TOTapUPMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATHh MOHATUIMHU: APKCHUHYC, APKKOCUHYC U apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHITUSMU: TOXKIAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PALMUOHAIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWICH C TeNbIMH KO3(p(UIIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHSTH
JIEJICHNE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHUS 3a]a4;

CBOOOJHO OMEpHUPOBATh TOHATHSIMH: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MAaTpHLa, ONPENCIUTENIb MATpULbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
HCMOJIB30BATh CBOWMCTBA ONpPEAECHUTENs 2 X 2 JJIsi BBIYMCICHHS €ro 3HA4eHUs,
MPUMEHATh ONPEACIUTENIA ISl PENICHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MO/JICJIMPOBATH PEAJIbHBIC CUTYAIlMA C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUI,



MCCIIEIOBATh TIOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHIl W OIpeaeTIuTeNei,
MHTEPIPETUPOBATH MOJTYICHHBII Pe3ybTaT;

UCIIOJIb30BaTh CBOWMCTBA JEUCTBUM C KOPHAMM JUIsl NpeoOpa3OBaHMS
BBIPAKCHUU;

BBITIOJIHATH MMPEOOPAa30BAHMS YNCIOBBIX BEIPAKEHUH, COACPKAIIUX CTETICHU C
palMoOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHUH;

CBOOO/IHO OMEepUPOBATh MOHSATUSMHU: HPpPANMOHAIBHBIC, TOKa3aTeNbHBIC |
norapuMuUECKre ypaBHEHUS, HAXOJAUTh UX PEUICHHsI C TIOMOIIBIO PAaBHOCHIBLHBIX
NIePeX0I0B MU OCYIIECTBJISIS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpPUYECKUE (POPMYIBI ISl MPeoOpa3oBaHHMS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh TMOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NPUMEHATh  HEoOXoauMble  (QOpPMyYIBl  JUIS  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUICCKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHBbIE CHTYallMM Ha S3BIKE aireOpbl, COCTaBISITH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3a7add, HCCICIOBAThH
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara ajnreopsl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO ONEpPUPOBATH MOHATHSIMU: (PYHKIUS, CIOCOOBI 3a/laHus (PYHKIIUH,
B3aUMHO oOpaTHble (YHKIIUK, KOMIO3UIUA (YyHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHS T AJIEMEHTApHbIE MPeoOpa3oBaHus rpa@uKoB HYHKIINIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYKECTBO
3HauYeHUN QYHKIMH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIIHH,
nepuoaudeckue QyHKIMHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (YHKIUM, HauOojdblllee M HaUMEHblIee 3HayeHHe QYHKIUH Ha
MIPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHast (GYHKIHS C HaTypalbHBIM U
LENbIM TOKa3aTesneM, Irpa@uK CTENeHHOM (YHKUMU C HAaTypaldbHBIM U LIEJIBIM
nokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (YHKIUU OOpaTHOW CTENEeHH C
HATypaJIbHBIM IMOKA3aTEIIEeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEHHas, KBaJpaTH4Has U JIpOOHO-THHEWHas
(GYHKIMH, BBIMOTHATH 3JIEMEHTAPHOE UCCIIeI0BaHIE U TOCTPOCHUE UX IPa(UKOB;

CcBOOOIHO ONEpUPOBATh MOHATHUSMHU: TOKa3zaTelbHAas W JIOTapupMUUecKas
(GyHKIMM, WX CBOWCTBA MU TpadUKH, HCIOIB30BATh UX TpapuKd IS pPELICHUS
YpPaBHEHU;



CBOOO/IHO OMEpUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpeseNeHIe TPUTOHOMETPHUECKUX (PYHKIIMI YUCIIOBOTO apTyMEHTAa,

UCIIOJIb30BaTh Trpapukd (GYHKUMA I UCCIENOBAaHHUA NPOLECCOB U
3aBHCHMOCTEW MpU PEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U pealbHOM
’KU3HU, BBIPAKATh (OPMYyJIaMU 3aBUCUMOCTH MEK/y BETUIHHAMU;

Hauayia MaTeMaTH4eCKOro aHajan3a:

CBOOOIHO OMEpUPOBATH TOHATHUSAMU: apudMeTHdecKass W TeoMeTpUYecKas
nporpeccusi, 06CKOHEYHO yObIBaloIlas reOMEeTpUYECcKas Mporpeccusi, JMHEHHbIN U
OKCMOHEHIIMATBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PEHIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYECHHBIE IOCJIEA0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHMS MATEMaTHYECKOTO aHajiu3a Kak aHajiuza
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: HEIPEPBIBHbIC (QYHKIUU, TOYKH
paspsiBa rpaduka QyHKIUU, aCUMITOTHI Tpaduka GyHKINM;

CBOOOJTHO OIEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAsS Ha OTpe3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIUHN I peleHus 3a1ay;

CBOOOJTHO OIEpPUPOBATh TOHSATUSMU: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKky QyHKINY;

BBIUUCTSTH TIPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIH, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIB30BaTh T€OMETPUUYSCKUN M (PU3HYECKUM CMBICT TPOU3BOIHOM s
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJIHO  ONEpUpOBAaTh  MOHATHSMH:  MHOXECTBO, OINEpalMd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT JJisi OMUCAHUS PeaIbHbBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 33724 U3 JPYTHX y4eOHBIX MPEAMETOB;

CcBOOO/IHO OIEpUpPOBaTh TMOHATHUSAMHU: OIpEAeNieHUEe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHUYECKOTO 00BEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABCHCTBRA.

K koniy oOyuenus B 11 kjiacce oOydarIIMiiCs NOJYYUT CIEAYIOLINE
MPEeIMETHBIE PE3yJbTAThl M0 OTACIBHBEIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS



CBOOOJHO ONEpUpPOBATh MOHATUSAMM: HATYpaJIbHOE M LEJI0€ YHCIIO,
MHOXECTBA HAaTYPAJIbHBIX M LEJbIX YMCEN, WCIIOIB30BATh INPU3HAKH JEIUMOCTH
nensix yucen, HOJl u HOK HaTypanbHBIX 4Mcen s peleHus 3a1ay, IpUMEHATh
anroput™ EBkinna;

CBOOOJHO ONEpUPOBaTH TMOHSATHUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHBIE YKCJIA B PA3JIMYHBIX O3ULIHOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckoil u
TPUTOHOMETPUYECKON (QopMe, BBIMONHITH apu(PMETUUECKHUE ONEepalud C HUMU U
MU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATHSIMHU: HpPpALUMOHAIIbHBIE, MOKAa3aTeJlbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX pELIEHUS C  IOMOIIbIO
PAaBHOCHUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpPUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl Il PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEIACTBUS, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAlMOHAJIbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarb palMOHAIIBHBIE, VppallOHAIbHBIE, IIOKA3aTeNbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kale MOIYJIU U IMapameTphl;

NPUMEHSTH rpaduyecKre METOIbI IJisl PEIICHUsS YPaBHEHUN U HEPABEHCTB, a
TAKKE 3a7a4 C IapamMeTpamus;

MOJIEJIMPOBATh pEAJbHbIE CHUTyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDA)XKCHUS, YPaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHHWEM ammapaTta anreOpsl,
MHTEPIIPETUPOBATD ITOJTyYCHHBIN PE3yJIbTaT.

DOyHKIUM U TPaPUKH:

CTpOUTHh TpadUKU KOMMO3MIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTh TE€OMETPUYECKHE O00pa3bl YypaBHEHUH U  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  OINEpUPOBATh MOHATHSAMHU: TpaPUKA  TPUTOHOMETPHUECKHUX

yHKIWmi;



NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Hauasia MmaTeMaTH4eCKOro aHajamn3a:

MCII0JIb30BaTh MPOU3BOAHYIO JUJISl HCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoOJbllIee U HaUMEHbIlIee 3HaueHUs (YHKUUHU HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKIEHUS HAWIYYIIEro pEIIeHUs B
OPUKJIAIHBIX, B TOM UHCJE COLMAIbHO-d)KOHOMUYECKUX, 3ajavax, i
OINIPENIENICHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO  OMEpUpPOBaTh TMOHATUAMH: MEepBOOOpa3Has, ONpeneIEHHBIH
UHTETpaji, HAaXOJIWUThb MEPBOOOPa3HbIE DJIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh TUIOMIAIN IJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MaTeMaTHYeCKOM MOJICTMPOBAHUM HAa MpHUMEpE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUH;

pemiath TpUKIAJHbIE 33/7a4d, B TOM YHUCJIE COLMAIIbHO-DKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBAaMHU MaTEMaTHUECKOT0 aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

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. CHUCTEMBI JIMHEHHBIX
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







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest
1 MHo0xecTBO, orepaluy HajJ MHOKECTBaMU 1 1
HX CBOMCTBA
2 Juarpammer Ditepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammaparta sl pelIeHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHECYHBIC 1
MepUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIaIHBIX 3a7a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
8 JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIe 1 1
HppaMOHAJIbHBIE YHCIIA
9 Apudmernueckue omneparuu c 1
JIENCTBUTEIIFHBIMU YHCIIAMU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIJICHM, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

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

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPAaBHECHHIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIix 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a1aHusT (DYHKIIUH.

B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHusi rpauKkoB GyHKIUN

27

OO6nacTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumeHblliee 3HaYCHUE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTUuyHas U JpOOHO-
nuHeitHas GyHKIUU

31

SHCMCHTapHOG HUCCIICAOBAHUEC U ITOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOG HCCIICA0OBAaHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

33

Crermens ¢ LIEJIBIM MOKazaTeneM. buHom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

34 Herotona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
nenbiM rmokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "Crenennas QpyHKIus.
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKallUX CTENEeHH U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

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

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaunonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEUICHUSI UPPALIMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHNS] UPPALUOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILICHUU

UppaloOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAIIbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa u rpapuK KOpHs N-0if CTETIEHN KaK

49 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaTbHBIM
oKasarejaemM
CpoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaTbHBIM
roKasaresemM
KounTponbnas pabora: "CsoiicTBa u rpaduk

51 KOpHs N-oii crenenn. pparnmoHaibHbIe
ypaBHEHUS"

59 CreneHsb ¢ pallMOHAIBLHBIM MTOKa3aTeleM U e€
CBOMCTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

55 [TokazarenbHas ¢yHKIINA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AJs
pelLIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHNs ypaBHEHUIN

58 Iloka3zarenpHble ypaBHEeHUSA. OCHOBHBIE




MCTOJbI PCIICHHUA MMOKA3ATCIIbHBIX ypaBHeHI/If/'I

[TokazarenbHblie ypaBHeHU. OCHOBHbBIE

59 METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH 1

60 [lokazarenbHble ypaBHEeHUSI. OCHOBHbIE 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH

61 KonTponsnas pabora: "[lokazarenpHas 1
¢ynknus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa jorapugpma 1

63 Jlorapudm ugucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa norapupma 1

65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMbI 1

66 JlecATUYHBIE U HATYypaJbHBIC JIOTapU(PMBI 1

67 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

68 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

69 IIpeoOpa3oBaHue BbIpa)KE€HUM, COAECPIKALINX 1
sorapudmsl

70 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U 1
rpadguk

7 Jlorapudmuueckast pyHKIMs, €€ CBOUCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKUUN A5 1
peleHus ypaBHeHUH

73 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHeHUH

74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTAPUPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pEIIeHUs] JJorapu(PMUUECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

76 METO/1bI pEIIeHUs] IOTapU(PMHUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN

79 KonTponsnas pabora: "Jlorapudgmuueckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

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

84 oTmpe/eNieHue TPUTOHOMETPUUYECKIX (QYHKIUI
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 olpeielieHne TPUrOHOMETPUUYECKUX (YHKIUH

YHUCJIOBOI'O apryMmecHTa




86 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAKECHUIN

01 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUT 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

96 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

97 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

100 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1
KontponbHas padota: "TpuroHoMmerpudeckme

101 BBIPQKEHUS U TPUTOHOMETPUUECKHE 1
ypaBHeHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocieaoBarenbHocTeld. MeTon 1
MaTeMaTH4eCKOH MHAYKIIUU

103 MOHOTOHHBIE M OTPaHUYEHHBIE 1

IOCIICA0BATCIIBHOCTH. I/ICTOpI/Iﬂ aHaJin3a




OECKOHEUYHO MAaJIbIX

104 ApupmeTrrueckas mporpeccust

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroOIIei
Te€OMETPUIECKOH MPOTpeccuun

108 JIMHENHBIN ¥ SKCIOHEHIMATIbHBIA POCT.
Hucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnonp30BaHne POTPECCHH TSI PEIICHUS
peanbHBIX 337249 MPUKIIATHOTO XapaKTepa

111 KonTtponbras padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepriBHbIC PyHKIINMHN ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMHA

114 CaoiicTBa (h)yHKIIMI HENIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB

117 MeTox MHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB

118 MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB

119 [IpumMeHeHMe CBOMCTB HEMPEPHIBHBIX

GyHKIM 1715 pereHus 3a1a4




120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

121 IlepBast 1 BTOpas IpoOU3BOIHEIE KIINU

VH

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIIN

126 [Ipon3BoaHBIE IIEeMEHTAPHBIX (QYHKIINH

OM3BOJIHBIC IIEMEHTAPHBIX KITHHA

127 IT VH

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMMO3UIMH QYHKIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (DYHKIUI

131 Kontponbras padota: "[IponsBognas”

132 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkunn"

134 Htoroas koHTpoJbHas paboTa

135 HToroas koHTpoJbHasA paboTa

136 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






