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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, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtButenbHble uncna. PauuoHanbHbIE W HUPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIE BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmed GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAJILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiicTBa norapudma. JlecaTuunple W HaATypajbHbIC
JorapuMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C oOcTarkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMH
koadunnenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKA3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.
Pemienne cucrteM nMHENHBIX ypaBHEHHWU. Martpuma CUCTEMbl JIMHEHMHBIX

ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H

CBOWCTBA, BBIYHUCIICHUE €r0 3HAUYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS



CUCTEMBl JIMHEWHBIX YypaBHEHHMU. PemeHne npuKiIagHpIX 3a4ad € IOMOIIBIO
CUCTEMBI JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOM MOIEIU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIEN PEAJbHOU CUTyallMd C MOMOIIbBIO
YpPaBHEHUW MU HEpPaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajad W3 Pa3JudHbIX 00JacTell HAYKH W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPuKU

OyHKIUA, cnocoObl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonocTosiHCTBAa. YETHBIE U HeuéTHBIE PyHKIMU. [lepuonnueckue
byakuun. [IpoMeKyTku MOHOTOHHOCTH (PYHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJeMEHTapHOEe
UCCJIEIOBAaHUE U TOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJbIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OM CTerneHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEIIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBONUCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIUNA IS pelIeHUs] YpaBHEHHI.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpOLlECCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4eCKON WHIYKLINH. MoHOTOHHBIE U OTpaHUYCHHBIC
IIOCJIEA0BATENLHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass u reoMeTpuyeckas nmporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH reOMeTpUdYecKou
MPOTrpeCCU. JINHENHBIN U 3KCIIOHEHIHAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHBbIX  3a1a4
MPUKJIAAHOTO XapakTepa.

HenpeprsiBHble (QyHKIMU W uX cBoicTBa. TOYKM pa3pbhiBa. ACHUMITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMHA HEMPEPHIBHBIX HA OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHMs HEPAaBEHCTB. [IprMeHeHMe CBONCTB HENPEPBIBHBIX
GyHKUMI 1714 peleHust 3a1ay.

[lepBas u BTOpasi mpou3BoHbIe PyHKIMH. OnpeneneHrue, reOMeTpUIECKUn U
(bu3MYeCcKUil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOU K rpaduKy (PyHKIIMH.



[TIponsBoaHbIe 3JIEMEHTAPHBIX byHKIH. [TpousBognas CYMMEBI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU ()YHKIIHA.

MHo:kecTBa U JIOTHKA

MHoxecTBO, Onepauuy HaJ MHOXECTBAMM M UX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. I[IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOTO — ammapara i
OMUCAaHUSI PEAJbHBIX MPOLECCOB M SBICHUW, MPU PEUICHUM 3aad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTUYECKOro OObEKTa, CJIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHU .

11 KVIACC

Yucaa v BbIYMCICHUS

Harypanbubie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU ILIEJBIX
yucell, HauOonbImuii obmuii aenutens (mamee — HOJ]) m HamMmeHblee ooOimee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputMma EBkimaa s pemeHus
3a7a4 B LIEJIBIX YUCIIaX.

KommiekcHbie uwncna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCH KOMIUIEKCHOTO Yuclia. ApudMeTrnudeckue omnepanuu ¢ KOMIUIEKCHBIMHU
gucinamu. M3o0pakeHne KOMIUICKCHBIX YHCEI Ha KOOPJAWHATHOW IIIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHH W3 KOMIUIEKCHOTrO uncia. [I[pumenenue
KOMIUIEKCHBIX YUCEN JIJISl pelIeHns] PU3NYECKUX U T€OMETPUUECKHUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema © COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  ypaBHEHHMH C  ITOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OcHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapu(hMHUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS CHCTEM M COBOKYIMHOCTEH pAallMOHAJIBHBIX,
HUPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHEHUIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jIM4HbIX 00JacTeid HayKh U peaibHOU
KW3HU, HHTEPIPETALHNS ITOTYYEHHBIX PE3YJIbTATOB.

DOyHKUNH U TPaPUKH

I'padpux xommosummu Gyskomit. ['eomerpudeckue o0pa3pl ypaBHEHHU W
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

I'paduueckrie Metonpl pelieHus: ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaMHU.



Hcnonb3oBanue rpadukoB (QYHKIMI I HCCIEIOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUU 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MareMaTH4eCKOro aHaIM3a

[IpumeHeHne Mpou3BOAHON K UCCIIENOBaHUIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero M HAaUMEHBLIETO  3HAYEHUH
HEeMpepbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [UII HAXOXKACHUS HAWIY4dlIEro PENIEHUS B
NIpUKIAAHbIX 3a7adax, I OIPEACIICHUsS CKOPOCTH M YCKOpEHUs IIpolecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoX1eHUs TepBOOOPa3HBIX.

HuTrerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruncnenue
onpenenéHHoro uHTerpana mno ¢popmyne Hetorona-JleiiOuua.

[IpumeHeHnue uHTErpaia s HAXOXACHHUS IUIONIaJeH IMIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TET.

[Tpumepsl pemennit auddepeHMaIbHBIX ypaBHEHHH. MartemaThuueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMOUIbIO U] PepeHIaTbHbBIX
YPaBHEHUM.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«™AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO OBILIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOW MO3ULIMU 00YUaIOIIETrocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TMOBEACHUSI, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIESITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAasg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]iay, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTHYeCKOMY  OOpa3oBaHHIO U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AaKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;



7) 3K0JIOTHY€eCKOTr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATLHOMN
Cpe/ibl, OCO3HaHUE II00aIbHOTO XapaKTepa SKOJIOTMUYECKUX MPoOsieM, OpUeHTAIUS
Ha TMPUMEHEHHE MATEMAaTHYECKUX 3HAHWM JIg pelieHusl 3a7ady B 00JacTu
OKpY’Karolel cpenpl, IUIAaHUPOBAHHE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKd U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATAloB ¢
Pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIbCKYIO JIESITEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue NecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONEHUAX U YTBEPXKACHHSIX, MpEJiaraTh KPUTECPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

IPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATh APryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee TMOAXONAMUKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJI30BAaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BOMNPOCH,  (UKCUPYIOUIME  MPOTUBOpEYHE,  MOpodiemy,
yCTaHaBJIMBaTh HCKOMOE W JaHHOE, (OpMUPOBATh THUIIOTE3Y, apryMEHTUPOBATh
CBOIO NTO3MIIMIO, MHEHUE;



MIPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 0ObEKTa, SIBJIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yjibTaTam
MPOBEIEHHOIO  HAOJIOJIEHUs, MCCIEOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbIJIBUraTh
MIPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JA€UIUTHI MH(POpMAILIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpPATh MH(OOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATH3UPOBAaTh U MHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BUIOB H
dbopm npencTaBiIcHUs;

CTPYKTYypUpOBaTh WH(OpPMAIHIO, MPEACTABIATh €€ B pa3lU4yHBIX (opmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OIICHUBATH HaJEKHOCTh uHdOpMaIH 1o CaMOCTOSITEIILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menune:

BOCIIPUHUMATH U (OPMYIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJasIMHA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B XOJI¢ OOCYXKJICHHs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIE Ha ITOMCK
pEIIeHUs, COIMOCTaBIIATh CBOM CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajora, oOHapy)KHBaTh Pa3IMYMEe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/lauyd, SKCIEPHUMEHTA, UCCICIOBAHUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayAuTOPHH.

PeryJsiTUBHbIC YHUBepCaJIbHbIEe Y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIOCOO PEIIeHUs ¢
y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUUA U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAECTh



cnocobaMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHYECKOM 3aa4u;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELIEHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE Pe3yibTaTa LUEIH U YCIOBUSIM, OOBSCHATh PUUHHBI
JOCTUKEHUSI WJIM HEIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThl MpW pelleHHH YYeOHbIX 3aJad, HOPUHUMATh 1eJib COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUIBl pabOT, J0roBapuBaTbcs, OOCYKIAaTh NpOLECC U pe3yiabTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHU,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOywyenuss B 10 kjacce 0Oy4arouIuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM padodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucsa 1 BBIYUCJICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: PAIIMOHATBHOE YHCIIO, OCCKOHEUHas
nepuoauveckass ApoOb, TMPOIEHTHI, UPPANMOHAIBHOE YHCIO, MHOMXECTBA
palOHATBHBIX U IECTBUTEIbHBIX YHCEN, MOJYJIb IEHCTBUTEIBHOIO YNCIA;

OPUMEHATh JIpOoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3a1ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

NPUMEHSTH MPUOMKEHHBIC BRIYUCICHUS, TIPABUIIA OKPYTJICHHS, TPUKUIKY U
OLICHKY P€3yJbTaTa BEIYUCIICHUM;

CBOOOJTHO OMEpPHUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCITIOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YHUCET JUTSl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECCKHI KOPEHb HATYpaJIbHOU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTEMIEHD C PAIIMOHATLHBIM MTOKA3aTeJIeM;

CBOOOJIHO OMNEpPUPOBATh MOHATHSAMU: JiorapudM uYucha, JECATHUYHbIE U
HaTypaJibHbIE JIOTapUPMBI;

CBOOOJIHO OMNEPUPOBATH MOHITUSIMU: CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHT'€HC
YUCIIOBOT'O apTyMEHTA;



OTEPUPOBATH MOHITUSIMU: APKCUHYC, apKKOCHUHYC U apKTaHT€HC YHCIOBOTO
aprymeHTa.

YpaBHEHUsS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJILHBIC HEPABEHCTBA,

OPUMEHATh PA3IUYHBIE METO/Abl PEIICHHUS palMOHAIBHBIX W JIPOOHO-
pallMOHAJBLHBIX YPAaBHEHMM, MPUMEHSITh METOJ HWHTEPBAJIOB IS pEIICHUs
HEPaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMM: MHOTOUYJIEH OT OJHOW MEePEMEHHOM,
MHOTOYJIEH C IeIbiIMU KO3(PUIMEeHTaMU, KOPHH MHOTOYJIEHa, IPUMEHSTh
JieJIeHre MHOTOYJIEHa Ha MHOTO4JIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TOHATUSMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMNPEAEIUTeNb MAaTpUlbl 2 X 2 U ero TeOMETPUYECKUU CMBICT,
UCIIOJIb30BaTh CBOWCTBA OMpeAenuTedss 2 X 2 g BBIYMCICHUS €ro 3HadyeHus,
OPUMEHATh ONPENCITUTEIN JUIsl PEIICHUS CHCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJICIMPOBATh PEAJIbHbIE CUTYAIlUU C MIOMOIIBI0O CUCTEMBI JIMHEHHBIX YPaBHECHHM,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIHM C TOMOIIBI0O MATPHUI[ M OIpeaeNuTeNeH,
UHTEPIPETUPOBATH MOTYyUYCHHBINA PE3yJbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUUA C KOpPHSAMU Ui TpeoOpa3oBaHuA
BBIPAKEHUM;

BBITIOJHSATH MPE00Pa30BaHUSI YUCTIOBBIX BBIPAKEHUM, COAEPKAIIUX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BATh CBOMCTBa norapupMoB JUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUH;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: HPPAIMOHAIIBHBIC, MOKA3aTEIbHBIE U
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NEPEXOJ0B MU OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHYECKUEe (GOpMYIIbI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPUPOBATH TMOHSTHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
NPUMEHSATh  HeoOXonumble  (GOPMYJIBI  JIJIT  PEIIEHHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIpa)KEHUSI, YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayd, MCCIEA0BATh
MMOCTPOCHHBIE MOJIENIU C UCTOJIb30BaHUEM anmnapara anreOphl.

DOyHKIUM U TPaPUKH:

CBOOOJTHO OTEpPUPOBATH MOHATHAMH: (DYHKITHS, CIIOCOOBI 3aaHus (pyHKIIHH,
B3aUMHO oOOpaTHble (PYHKUIMH, KoMMOO3uLMs (yHKUMM, rpadux GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TPe0Opa3zoBaHus I'paPuKOB PyHKIIUIH;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: OOJACTb OINPENEICHUS U MHOXKECTBO
3Ha4eHUH QYHKIUU, HYJIU QYHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;



CBOOOMHO OMEpPUPOBATh MOHATUAMH: UYETHBIE M HEUYETHBIE (YHKIUH,
nepuoanydeckrue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIUH, MAaKCUMYMBI U
MUHUMYMBbI (DYHKIMH, HaumOOJblIee W HauMEHblIee 3HaueHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (DYHKLHS C HATYpaJbHBIM U
LelabIM ToKa3areiaeM, Ipa@uK CTENeHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasareneM, rpaduk KOpHs N-Oi cTeneHu Kak (pyHKUMH OOpaTHOW CTENEeHH C
HaTypaJlbHBIM IMOKA3aTEIIEM;

OTepUpPOBaTh TOHATUSAMU: JUHEHHAs, KBaApaTUYHAs WU JIpOOHO-THHEWHHas
(YHKUUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TOCTPOEHUE UX IPAPUKOB;

CBOOOJTHO ONEpUPOBATH MOHATHSAMHU: TOKa3aTelibHas W Jorapugmuyeckas
(GyHKIMH, WX CBOWCTBa M TpadUKH, MCIONB30BaTh MX TpadUKUA ISl PEHICHHS
YPaBHEHUM;

CBOOOJHO OMEpUpPOBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPYNKHOCTb,
omnpejieieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpadukd QYyHKUUMHA [ HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEW NPH PEIIeHUH 3a]a4 U3 APYrHX Y4eOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIPAKATh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJTMUUHAMMU;

Havasa maTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO OMEpUPOBATh MOHATUIMU: apuMeTHUecKass U TreoMeTpudecKas
nporpeccus, 6€CKOHEYHO yObIBaloIas TeOMETpUUYECKasi MPOTrPECCusi, JIMHEUHBIN U
AKCIIOHEHIIUATBHBIN POCT, OpMyIa CIOKHBIX MPOLIEHTOB, UMETh NpEJCTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCUM IJIsi PEHICHUsS pealbHBbIX 3ajad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENHHOCTD, CTIOCOOBI 3a1aHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPaHUYCHHBIE IOCJIEI0BATEILHOCTH,
NOHUMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYECKOTO aHalM3a KaKk aHajau3a
OECKOHEUYHO MajbIX;

CBOOO/IHO OMNEpUpPOBATh MOHATHSAMHU: HENPEPbIBHBIE (DYHKLIUH, TOUKHU
paspsiBa rpaduka QyHKIIUH, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOIHO OIEpUpOBaTh MOHATHEM: (YHKIMs, HEMpepbIBHAs Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (PYHKIIUM JJIs peleHus 3a/1ay;

CBOOO/IHO OIEpUpOBaTh TMOHATHSMH: T€pBas W BTOpas IPOU3BOIHBIC
byHKIMHN, KacaTeabHas K rpaduky G yHKINH,

BBIYUCIIATh POU3BOAHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
ABYX (DYHKIIMH, 3HaTh MIPOU3BOHBIC AIEMEHTaPHbBIX ()YHKIINI;

UCIIOJIb30BaTh TEOMETPUUYECKUA W (PU3UYECKHH CMBICT MPOU3BOMHON IS
pelIeHus 3a1a4.

MHo:kecTBa U JIOTHKA:

CBOOOIHO  OMEpUpPOBAaTh  MOHATHSIMH: MHOXECTBO, OINEpalMd  Haj
MHO>KECTBaMU;



HCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a7]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSIMU: OINpEJeNieHue, TeopeMa, ypaBHEHHUE-
CJIeICTBUE, CBOMCTBO MaTEMAaTUUECKOT0 00BEKTa, I0Ka3aTEIhCTBO, PABHOCWIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy ob6yuenus B 11 kjacce o0OydYarIIMICS TOJYYUT CICAYIOIINE
MpeAMETHBIE PE3yIbTaThl MO OTIAEIBLHBIM TeMaM paboueld MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSMH: HaATypallbHOE U IEJI0€ YHUCIIO,
MHO’KE€CTBAa HATYpaJbHBIX M IEJBIX YHMCEJ, UCIOIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix uncen, HOJ[ u HOK HatypanbHbIX yucel 1Sl peUIeHus 3a/1a4, MPUMEHSTh
anroputMm EBknunna;

CBOOOJIHO OMEpPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHWCEeJ, MPEACTaBIsATh KOMIUICKCHBIC 4HuCia B ajireOpanueckor u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITH apruMETUUECKUE ONEpalui ¢ HUMU U
n300pakaTh HA KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHAIBHBIE, IMOKa3aTelbHbIE |
norapuMUYECKUe HEPABEHCTBA, HAXOIUTh HX PELIEHUS C  IOMOIIbIO
PaBHOCUJIBHBIX IIEPEX0/I0B;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO OMEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HeoOXoauMble  GOpMYJIBl Il PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PAalMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHCHHUI U HEPABEHCTB;

perarb palMOHAIBHBIE, VppalrOHAIbHBIE, IIOKA3aTeNbHBIE,
norapuMUYeCKUe U TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalue MOIYJIU U IMapameTphl;

NPUMEHATH rpadruecKkue METOAbI JJIsl PEIICHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpaMu;

MOJENUPOBATh peaJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA M WX CHUCTEMBI II0 YCJIOBHIO 3aJa4H,
UCCIIEIOBAaTh IOCTPOCHHBIE MOJEIHM C MCIOJIb30BAaHMEM armapara aiareopsl,
WHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.



DyHKIUHA U TPaPUKH:

CTpOUTh TpadUKU KOMIO3ZUIMHK (PYHKIUNA C IOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHNS U CBOWCTB KOMIO3UIIUU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYECKHEe O00pa3bl yYpaBHEHUH U  HEpPaBEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATUSAMHU: TpapUKU TPUTOHOMETPUUYECKUX
byHKIM;

OPUMEHATh (QPYHKIUU U1 MOJEIMPOBAHMUS W MCCIEIOBAaHUS pPeajbHbIX
IIPOLIECCOB.

Havana MaTeMaTH4eCKOro aHajamsa:

UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCAEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoOJIbllIee U HAUMEHbIlIee 3HaueHus1 GyHKUMU HEMPEPbIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO I HAxXOXKJCHUS HAWIY4YlIEro pPELIEHUs B
OPUKIAOHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKUX, 3ajJadax, i
OTpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpolecca, 3aJaHHOr0 (QOopMyINIoN WiIH
rpadukom;

CBOOOJHO  OMEpUpOBaTh TMOHATUAMH: TEPBOOOpa3Hasi, OIpeaeTIEHHBIH
UHTETpajl, HAXOAUTh IEpPBOOOpPA3HbIE SJIEMEHTApHbIX (YHKIUH M BBIUYUCIATH
uHTerpai mno popmyne Hetotona-JleiOnua;

HaXOJUTh IUIOIIAU TUIOCKUX PUTyp U 0OBEMBI TEJ C IOMOILBIO HHTETPaIa;

UMETh IPEACTABICHUE O MAaTEMaTHYECKOM MOJIECIUPOBAHUU HA IIPUMEpE
cocraBieHus quddepeHINaIbHbBIX YpaBHEHUI;

pelmaTs NPUKIaAHBIE 3a1a4M, B TOM YHUCIE COLUAIBHO-DKOHOMMYECKOIO U
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHaIn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB 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
Jlorapudmuueckre 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 ITPOI'PAMME 136 10




11 KVIACC

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







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 [[MHOkeCTBO, OTepaluy HaJ MHOKECTBAMH 1
H UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC IEPUOANICCKUE POOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a7a49
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
NENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PCIICHUA LCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTUHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

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

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

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

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6acTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblliee 3HaYCHHUE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpadux

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIuX CTEIICHU U KOPHH

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU

46 HppAIMOHAIIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 KakK (yHKIIMH OOpaTHOM CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHs N-0i CTeNeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHs ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CreneHs C pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GQyHKIUU A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

pelIeHNs ypaBHEHUN




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

58 METO/IbI PEIICHUS TOKA3aTeIIbHBIX 1
YpaBHEHUU
Ka3aTebHBI BHEHUs. OCHOBHBIC
[Tokazare € ypaBHE O
59 METO/IbI PEIICHUS TTOKA3aTeIIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
ks, [TokasarensHbIe ypaBHEHUS
[Tokaszate "
62 Jlorapudm gucna. CoiicTa norapugpma 1
63 Jlorapudm gucna. CoiicTa norapugpma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALIUX
67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALTUX
68 ’ 1
soraprudmsl
[IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX
69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U
70 ’ 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
79 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pELIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN A5

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

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

75 METO/1bl pEIIeHUs] IOTapU(PMHUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

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

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

82 ApKCUHYC, apKKOCHUHYC U apKTaHTE€HC
YHICIIOBOTO apryMeHTa

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

84 OTIPECIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

94 Pemenne TpuroHOMETPUYECKUX YpaBHEHUM 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

100 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHoCTel. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocyenoBarensHOCTH. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GeckoHEeYHO yObIBaromen
reOMEeTPUYECKOM Mporpeccuu

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

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

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

111 KounTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEpBaJIOB ISl pEICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl pEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoHasi CyMMBbI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

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

130 IIpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

131 KonTtponsnas padota: "[IpouszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPGHI/IG, 000011IeHIE, CHCTEMAaTH3aIlH 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

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

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUST HENPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpuMeHeHre TPOU3BOTHOM JIJIst
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMM ¢ TOMOIIBIO TPOU3BOTHON"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
IoaAe MIOCKUX GUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX TTPOIIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue QyHKIIHH, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLieHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTOIbl peLICHUS
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

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

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYEcKast pOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

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

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HH&THOfI IIJIOCKOCTHU

79

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

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHns 3a/1a4 B LEebIX YnciIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KU3HU, UHTEPIpETalHs NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHaATBFHBIX, UPPAIIMOHAITEHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3alus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

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

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpeHue, 0600mIECHNE, 1
cuctemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTu3alys 3HaAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






		2024-09-28T19:56:03+0300
	Серова Татьяна Петровна




