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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 MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIIEIYIOIIME COJIepKAaTeIbHO-MEeTouYeckue nuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «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 HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHMYeCKUX AWCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJETh peabHOM
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKas JUHHUS «YWcia W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHHUN, BKIIOYAIOMINX B CeOS MCIOJIb30BaHUE Pa3ITUIHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METHUCCKUE OTEepaIiy, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmupyeTcst nmpeAcTaBIeHUE O €JUHCTBE MAaT€MaTUKU KaK HayKd U €€ poyu B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3aaad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTelibHas JUHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga  MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  AJNTOPUTMHUYECKOIO H
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraetr 3(QQEeKTUBHbIE HHCTPYMEHTBI JUIsl pELIEHUs MPAaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUs MaTepuaia. M3yueHue cTeneHHouH,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux 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 BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojep:kaTeabHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAaHUIO aHATIOTHA.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduky  CIOXHBIX (YHKIWWA, OMPENeNsiTh WX HauOONbIINE W HAWMEHBIINE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIYy4llee pPEIICHHE B TMPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKM B HayKe, TEXHUKEe U HcKyccTBe. OOydaromuecs: y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MpWIOXKeHUs B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEOBAHUE OMNpeeTEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHYECKOT'O MBIIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEAOBAHMS D3TUX MOJENIed C TIOMOUIBIO armapaTta ajiredopbl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pEabHbIX  MPAaKTHYECKUX  3aJad  OoOydYaroluecs  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YyUEHHUs BCeX TeM yueOHOro Kypca «Anrebpa u Havana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COILEPKAHUME OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHus NPUKIAIHbIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEajbHOU KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUH.

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM TMOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs] 1 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
HEPABECHCTB. MHOroO4WwIEHbl OT OJHOM II€peMEHHOW. JleneHne MHOroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHH. PellieHne TpuroHOMeTpUIEeCKUX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUSA, IPUMEHEHHE ONpPENeTUTeNs sl pelleHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHe ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIUU HA TPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa 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 rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IOCIemIOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHKIIMM U uX cBoiicTBa. ToOukM pa3pbiBa. ACHMITOTHI
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 IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucia v BIYMCICHU S

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass W TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GPU3NUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUNM U TPaPUKH

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

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

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBOOOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMANEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAHAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBILET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHICKOro  OOIIecTBa,  MPEJACTaBICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PacCyKICHUN, BOCIPHUHUMYHUBOCTD
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE MHUTAaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKas aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP



Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKOMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a7]a4 MAaTeMaTHUECKOW HAIMPaBJICHH OCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTHYECKONW KYJBTYpHl, TOHUMAaHHUE BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MAaTEMAaTHYECKMX 3HAHWW JUIsl penieHUs 3agad B 00JacTu
OKpYXarolel cpejpl, TUIAHUPOBAHUE TIOCTYIIKOB M OIICHKA WX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAYKH ©  OOINECTBEHHOHW  NPAKTUKH, IOHMMaHUE
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIIBHOCTH, 3TaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTb OCYIIECTBIIATh TPOCKTHYIO W HCCICIOBATEIBCKYIO JIESITEIbHOCTh
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATENIbHBIC, CAMHIUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JeNaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IbI;



BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs, KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIs1 pELICHU 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH IPapUUECKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBl, peIracMoi 3ajadd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa IIOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,



MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICHCTBHIA M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONH W WHIVUBUIYyaIBHON
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETro BKJaJa B OOMIMH MPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce 0OyyaroIIMIiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Yncsia v BBIYMCTICHUS:



CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOLEHTHl, HUPPALUOHATBHOE YHUCIO, MHOMXKECTBA
paLMOHANBHBIX U JEUCTBUTEIIbHBIX YHCEN, MOAYJIb IEHCTBUTEILHOTO YUCIA;

MPUMEHSITh JIpOOM W TPOLEHTHl IS pPEHICHUsS NPUKIAIHBIX 3a7ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

MPUMEHATH NPUOIMKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOASAIIYI0 POPMY 3alMCU JEHCTBUTEIbHBIX YUCEN JISl PEIICHHUS
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKHI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHDb C PAIIMOHAJIBLHBIM MMOKa3aTeseM;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMM: JIOrapudM uucia, ACCATUYHBIE U
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJTHO OIEPUPOBATH IMOHSATHUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWIEH C MEeIbIMH KO3(P(UIMEHTaMH, KOPHHU MHOTOYJICHA, NPUMEHSTH
J€JICHHE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJTHO OMEpHUpPOBaTh TOHATUSIMH: CHCTEMa JMHEWHBIX YpaBHEHUH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
MCIIOJIb30BaTh CBOMCTBA OMNpenenuTenss 2 X 2 s BBIUKCICHUS €r0 3HAYCHWS,
MPUMEHATh ONPENCIUTENIA JUISI PELNIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIBHBIE CUTYAllMA C TOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBIO MATPULl U ONPEAECITUTENEH,
MHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUM C KOPHSAMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;



BBITIOJIHATH MMPEOOPA30BAHMS YNCIOBBIX BEIPAKEHUH, COACPKAIINUX CTETICHU C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOIHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKAa3aTeIbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
MIEPEX0/I0B MM OCYIIECTBIISAS IPOBEPKY KOPHE;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIBI IJIs1 MpeoOpa30oBaHHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aadd, HCCICIOBAThH
MIOCTPOEHHBIC MOJIETTN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUH U TPAaPUKU:

CBOOO/IHO OTEpPUPOBATH MOHATUAMHU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE peoOpa3zoBaHus rpadukoB GyHKIU;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEIECIECHHUS U MHOKECTBO
3HaYeHUH QyHKUNU, HYIU QYHKIUH, TPOMEKYTKHU 3HAKOIOCTOSIHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: UETHBIE M HEUYETHbIE (YHKLUHU,
nepuoanyeckue QyHKIMH, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIUH, HauOOJIbIlIee W HAWMCHbBIIEe 3HaueHHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHas (QYHKIMS C HaTypalbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (GyHKIUKA OOpaTHOW CTENEeHH C
HaTypaJIbHbIM TTOKa3aTejeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIMIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
(GyHKIMH, WX CBOWCTBA MU TpadHKH, HCIOIB30BATh UX TpapuKd IS PELICHUS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKAas OKPYKHOCTb,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU PEHICHUH 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U pPeasbHOM
’KU3HH, BBIpAKaTh (OPMyJIaMy 3aBUCHUMOCTH MEXK/y BETUUHMHAMU;



Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMH: apuPMeTHUecKass U TeOMETpUuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reOMEeTpUYecKas Mporpeccusi, JUHEHHbIN U
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
O KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHbIE IOCJIEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOKJICHMS MATEMaTHYECKOTrO aHajlu3a KakK aHaiusa
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OINEPHPOBATh TMOHATHSAMHU: HEMPEPHIBHBICE (DYHKINH, TOYKHU
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMIA JISl pEeIICHHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSMM: TeEpBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCTSATh TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKHM W (U3MUECKHI CMBICT MPOU3BOAHOU MJif
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 337249 U3 JPYTHX y4eOHBIX IPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3a»:

Yucia U BBIYUCIEHUS:

CBOOOIHO OMEpUpOBaTh TMOHATHSAMH: HATypalbHOE W IEJ0€ YHUCIO,
MHO’KECTBA HATYpaJbHBIX M IIENIBIX YHUCEN, HCIOJb30BATh MPU3HAKHU JEITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO ONEpPUpPOBaTh MOHATUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;



CBOOOJHO ONEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITOJIHITH apuMETUUECKUE ONEpalui ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA!

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUIEHUHd TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJTHO OINEpUPOBATh MOHITHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEH pallMOHAJIBHBIX, UPPALMOHAIBHBIX, MOKA3ATENbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, MppalMOHAIbHBIE, MOKa3aTelbHBIE,
norapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOIbI JIsl PEIIeHUs] YPaBHEHUI U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHHMS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl 110 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJENM C HCIOJB30BAHMEM armapara aireopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMHK (PYHKIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS UM KCCIENOBAHUSI pPealbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMYMBI;



HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCII0JIb30BaTh IMPOU3BOJHYIO [UJISl HAXOXKJIECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKHX, 3ajJayax, JJIs
ONIPENENCHUS] CKOPOCTH U YCKOpPEHMs Ipolecca, 3aJaHHOro (opMysol uim
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

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

UMETh TMPEACTABICHHE O MAaTeMaTHYeCKOM MOJIETMPOBAHMM Ha MpPHUMEPE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pelmaTh NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB (uu¢posbie)
KonTtpoibHbie
n/m | | TeM NPOorpamMMmbl Bcero o0pa3oBarte/ibHbIE
padoTsI
pecypchl
MHOkx€eCcTBO
JEHUCTBUTENBHBIX YHCEI.
M .
1 HOTORICHET 24 1 http://school-collection.edu.ru
PanvonanbHbIE ypaBHEHHUS
1 HepaBeHCTBa. CHUCTEMBI
JINHEWHBIX YpaBHEHUN
OyHKIMU U TpadUKH.
2 Crenennas GyHKIHUS C 12 1 http://fcior.edu.ru
[IETTBIM TIOKa3aTeIeM
Apudmernueckuil KOpeHb
N-oii .
3 OF CTENCHH 15 1 http://www.math.ru
HppaumnonansHsie
YpaBHEHUS
[TokazaTenbHas KIIMSL.
4 HOKaSaTeJ'IBHBIe(bYH ) 10 1 ttp:/fteacher.
http://teacher.fio.ru
YpaBHEHUS
Jlorapudpmuueckas
byHKIIHS. https://math-ege.sdamgia.ru
5 18 1 .
Jlorapudmudeckue http://alexlarin.net
ypaBHEHUS
T e €CKHe
6 PHIOHOMCTPHHCCRH 22 1 http://www.edu.ru/index.php
BBIPAXKEHUS U YPaBHEHUS
[Tocne e
7 OCIICAOBATCILHOCTHI H 10 1 http://mathege.ru
[IPOrpeccuu
H .
8 CTIPCPEIBHEIC (pyHKIIHH 20 1 http://www.ctege.org/
IIpousBogHas
9 [ToBTOpEHUE, 0000IICHNE, 5 5 http://www.ege-
cUCTEMAaTU3aIys 3SHAaHUH trener.ru/otveti trig_upr.php#
OBUIEE KOJIMYECTBO 136 10
YACOB I10 I[TPOI'PAMME



http://fcior.edu.ru/
http://www.math.ru/
http://teacher.ru/
http://teacher.fio.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.edu.ru/index.php
http://mathege.ru/
http://www.ctege.org/
http://www.ege-trener.ru/otveti_trig_upr.php
http://www.ege-trener.ru/otveti_trig_upr.php

11 KJIACC

KouunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB (uudposbie)
KonTtpoibHbie
n/m | M TeM NpOorpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypchl
UccnenoBanue GpyHKIuii ¢ )
1 . 22 1 http://school-collection.edu.ru
TTOMOIIIBIO TTPOU3BOTHON
I1
2 epBo0OpasHas i 12 1 htp://fcior.edu.ru
WHTETpa
I'paduknu
TPUTOHOMETPUIECKUX
3 GbyHKIHH. 14 1 http://www.math.ru
Tpuronomerpuueckue
HEpPaBEHCTBA
Hppanmonansusle,
MOKa3aTeNbHbIE U http://teacher.ru
4 24 1 .
norapudmudeckue http://teacher.fio.ru
HEpPaBEHCTBA
5 KomrutekcHble unciia 10 1 https://math-gqe.sdamma.ru
http://alexlarin.net
H
6 BTYPAIIBHEE 1 (ieiHe 10 1 http://www.edu.ru/index.php
qucna
Cucrembl parMoHaIbHbBIX,
MppalMOHABbHBIX
7 MOKa3aTeIbHbIX U 12 1 http://mathege.ru
Jorapu(pMUIECKUX
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1 http://www.ctege.org/
9 [ToBTOpEeHuEe, 0600IICHNE, 16 5 http://www.ege-
cUCTEMAaTU3aIys 3SHAaHUH trener.ru/otveti trig_upr.php#
OBUIEE KOJIMYECTBO 136 10
YACOB I10 I[TPOI'PAMME



http://fcior.edu.ru/
http://www.math.ru/
http://teacher.ru/
http://teacher.fio.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.edu.ru/index.php
http://mathege.ru/
http://www.ctege.org/
http://www.ege-trener.ru/otveti_trig_upr.php
http://www.ege-trener.ru/otveti_trig_upr.php

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Koa-Bo
Ne Hdara
Tema ypoka 4acoB
n/n H3y4YeHUs
Bcero

1 MHo0%ecTBO, OIepanuy HajJ MHOKECTBAMH U UX CBOMCTBA 1

2 Huarpammsl Ditiepa-Benna 1

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO anmnapara Jiist 1
pelieHus 3a1a4y

4 Pannonanpublie ynucna. OObIKHOBEHHbBIE U AECATUYHBIE JPOOH, 1
MIPOLIEHTHI, OECKOHEUHBIE TEPUOUUECKHE JPOOH

5 [Tpumenenue npoOeit 1 MPOIIEHTOB [T PELICHUS TIPUKIIATHBIX 1
3a/a4

6 Parmonaneabie ynciaa. OOBIKHOBEHHBIE M IECATUIHBIE IPOOH, 1
MIPOLIEHTHI, OECKOHEYHbIE MTEPUONUECKUE IPOoOH

7 [Mpumenenne npoOeit 1 MPOIIEHTOB TS PEIICHHST TPUKIIATHBIX 1
3a/a4

3 JelicTBuTeNnbHbIC ynciia. PalimoHaabHbIe U HppalMOHaIbHbIE 1
qucia

9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMU 1

10 Monynbs AEHCTBUTEIHLHOTO YHCIIa U €r0 CBONMCTBA 1

1 [TpuGnnxKEHHBIE BEIUNCIIEHUS, TPABUIIA OKPYTJIICHUS, IPUKUIKA 1
U OLIEHKA pe3yJIbTaTa BIUYUCICHUH

12 OCHOBHBIE METO/IbI PEIIEHHS LENbIX U IPOOHO-PALIMOHAIBHBIX 1
yYpaBHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIIEHUS LIENbIX U IPOOHO-PALIIOHAIBHBIX 1
yYpaBHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIIECHUS LEIbIX U APOOHO-PALIIOHAIBHBIX 1
yYpaBHEHUH U HEPABEHCTB

15 MHorouieHsl 0T OJJHOH nepeMeHHOH. JleneHne MHOTouIeHa Ha 1
MHOT'OWIEH C OcTaTKoM. Teopema besy

16 MHorousieHs! ¢ nenbiMu koapduunentamu. Teopema Buera 1

17 Pemenue cucreM JIMHENHBIX ypaBHEHUI 1

18 Pemenue cucreM TMHEWHBIX ypaBHEHUI 1




Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpeaenuresns

19 MaTpulbl 2X2, €ro reOMETPUUYECKHUI CMBICII U CBOWCTBA;
BBIYMCIIEHUE €T0 3HAUEHUS

20 Ornpenenurens MaTPUIBI 2X2, €ro TEOMETPUUECKUN CMBICH U
CBOICTBA; BBIYMCIIEHNE €TI0 3HAUECHUS

21 [IpumeHneHue onpeaenuTens s pelIeHHs CUCTEMbI TMHEWHBIX
YpaBHEHUU

29 Pemenue npukianHbiX 3aa4 ¢ HOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

23 Pemenne npukianHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

24 KonTponsnas pabora: "PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CUCTEMbI IMHEHHBIX YpaBHEHUN"

o5 OyHK1MS, criocoObl 3agaHus GyHKIMU. B3aumMHo oOpaTHbIE
¢byukiun. Komnosunus QyHkimit

26 I'paduk pyHkumu. DaemeHTapHble MpeoOpazoBaHus rpaduKkoB
byHKINNA

97 Ob6nacTh onpeaeneHuss © MHOKECTBO 3HaUeHUN (DyHKIUU.
Hymu ¢ynkiuu. [TpomexxyTku 3HaK MOCTOSTHCTBA

28 Uérnble u Heu€THbIE pyHKUMU. [Tlepuoanueckue QyHKIUU.
[IpoMexyTK1 MOHOTOHHOCTH (DYHKIIMH

29 MakcumyMbl 1 MUHUMYMBI GyHKITMA. Hanbonbiiee u
HauMeHblIIee 3HaueHue QyHKIIUU Ha TPOMEXKYTKE

30 Jluneiinas, kBaapaTuyHas U ApOOHO-IIMHEWHAsT GYHKITUH

31 DneMeHTapHOe UCCiIeI0OBaHUE U MTOCTPOCHHE IPauKOB ATHX
byHKIMHA

39 DneMeHTapHOe UCCiIeI0OBaHUE U MOCTPOCHHE IPauKOB ATHX
byHKIMHA

33 Crenens ¢ nensiM nokasarenem. buaom Herotona

34 Crenens ¢ 1ensiM nokasaresiaem. bunom Hetorona

35 CrenenHas GyHKIHS C HATypaJIbHBIM U LIETBIM MTOKA3aTeJIEM.
E€ cBoiictBa u rpaduk

36 KonTtponsHas pabora: "Crenennas ¢ynkius. E€ cBoiicTBa u
rpadux"

37 ApupmeTruecknii KOpeHb HaTypalbHOM CTENIEHU U €TO
CBOMCTBA

38 ApupmeTruecknii KOpeHb HaTypalIbHOM CTENEHU U €T0

CBOICTBa




[IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUMN, COACPIKAIINX

39 1
CTETICHH U KOPHU

40 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHH, COISPIKAIITIX 1
CTETICHH U KOPHU

41 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM, COICPIKAIIIX 1
CTCTICHH U KOPHHU

42 Wppanmonansueie ypaBHeHUs. OCHOBHBIC METOIBI PEIICHUS 1
HPPaIMOHAIILHBIX YPABHCHHM

43 Wppanmonansueie ypaBHeHUs. OCHOBHBIC METOIBI PEIICHUS 1
HPPAIMOHAIILHBIX YPABHCHHH

44 Wpparnmonansueie ypaBHeHUs. OCHOBHBIC METOIBI PEIICHUS 1
HPPAIMOHAIILHBIX YPABHCHHH

45 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUU HPPAIIMOHATBHBIX 1
YpaBHEHUU

46 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUN HPPAITHOHATBHBIX 1
YpaBHEHUU

47 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUU UPPAITHOHATBHBIX 1
ypaBHEHUU

48 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUN HPPAIIMOHATBHBIX 1
ypaBHEHUU

49 CpoiicTBa u rpaduK KOpHs N-0¥ CTENEHU KaK PyHKITUN 1
00paTHOM CTETEeHU ¢ HaTypalbHBIM [TOKa3aTeleM

50 CaoiicTBa u rpaduK KOpHs N-0¥ CTENECHU KaK PyHKITUN 1
00paTHOM CTETEeHU ¢ HaTypalbHBIM [TOKa3aTeleM

51 KontponbHas padota: "CBoiicTBa u rpaduk KOpHS N-0i 1
crenenu. UppanuonanbHbie ypaBHEHUS "

52 CrerneHb C pallMOHATBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

53 CrerneHp C pallMOHATIBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

54 CrerneHb C pallMOHATBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

55 ITokazarenpHas KLy, e€ cBoiicTBa U rpaduk 1

5

56 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUS] ypaBHEHUIA 1

57 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUs] ypaBHEHUA 1

58 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METOIbI PEIICHUS 1
MOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METOIbI PEIICHUS 1
MOKa3aTeIbHbIX YpaBHEHUN

50 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS 1
MOKa3aTeIbHBIX YpaBHEHUN

61 KonTtponeHas padoTa: "[lokazarenbHas QyHKIHSL. 1




[loka3zarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTBa jJorapugpma 1

63 Jlorapudm uucna. CoiicTBa jJorapugpma 1

64 Jlorapudm uucna. CoiicTBa iorapupma 1

65 JlecATUYHBIE U HATYypaJIbHBIC JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYypaJbHBIC JIOTapU(PMBI 1

67 [IpeoOpazoBanue BBIpaKEHHHA, COACPIKALINX JIOTAPU(MBI 1

68 [IpeoOpazoBanue BBIpaKEHHA, COACPIKALINX JIOTAPU(MBI 1

69 [IpeoOpazoBaHue BBIPaKEHHHA, COACPIKALINX JIOTAPU(MBI 1

70 Jlorapudmuueckas GyHKIus, €€ cBolcTBa U Tpaduk 1

71 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpapuK 1

72 Wcnonb3oBanue rpaduka GyHKIUU A pelIeHUs] ypaBHEHUN 1

73 Hcnonb3oBanue rpaduka GyHKIUU A pelIEHUs] ypaBHEHUH 1

74 Jlorapudmuuaeckue ypaBHeHusl. OCHOBHBIE METOIbI PEIICHHS 1
Jorapu(PMUIECKUX ypaBHEHUN

75 Jlorapudmuuaeckue ypaBHeHHsl. OCHOBHBIE METObI PEIICHHS 1
norapu(pMUUECKUX ypaBHEHUH

76 Jlorapudmudeckue ypaBHeHHsl. OCHOBHBIE METOIbI PEIICHHS 1
norapu(pMUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUH JIOrapU(PMUUECKUX 1
ypaBHEHU U

78 PaBHOCHIIBHBIE NTEPEXO/Ibl B PEIIEHUH JIOrapu(PMUUECKUX 1
yYpaBHEHUH

79 Kountponbnas pabora: "Jlorapudmuueckas QyHKIus. 1
Jlorapudmudeckue ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHI'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMeHTa 1

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHI'€HC YMCIIOBOTO apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa 1

84 TpuronomeTrpuyeckas OKpyKHOCTb, OIIPEICTICHUE 1
TPUTOHOMETPUUYECKUX (PYHKIIUI YUCIOBOTO apryMeHTa

85 TpuronomeTrpuyeckas OKpyKHOCTb, OIIPEICTICHUE 1
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1




87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
90 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
91 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
92 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
93 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
96 Perrenne TpUrOHOMETPHYECKUX ypaBHEHUH 1
97 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
98 Perrenne TpUrOHOMETPHYECKUX ypaBHEHUH 1
99 Perrenne TpUroHOMETPHUYECKUX ypaBHEHUH 1
100 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1
101 KonTtponbHas padota: "TpuroHoMeTpudecKre BEIPAKCHHS 1 1
TPUTOHOMETPUUYECKUE YpaBHEHHUS"
102 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS 1
nocJieIoBaTesibHOCTEN. MeTo 1 MaTeMaTHYeCKO HHIYKIINU
103 MOHOTOHHBIE U OTPAHUYEHHBIE MOCIIE0BATEILHOCTH. 1
HcTopus aHam3a 6€CKOHEUHO MaJlbIX
104 Apudmernueckasi Iporpeccus 1
105 ['eomeTpuyeckas mporpeccust 1
106 BbeckoneuHo yObIBatoIasi reoMmeTpudeckasi Iporpeccus 1
107 Cymma OeckoHEYHO yObIBarOIIel TreOMETPHUECKOI Mporpeccuu 1
108 JIuHenHbI ¥ 3KCIOHEHIMaNbHbINA pocT. Yucio e. @opmyna 1
CJIO’KHBIX TPOLIEHTOB
109 JIMHENHBIN U SKCIIOHEHIUAIBHBIN pocT. Yucio €. Popmyna 1
CJIO’KHBIX TPOLIEHTOB
110 Vcnonbp3oBaHue NPOrpeccuy I PeIeHNs pealbHbIX 3a/1a4 1
MPUKIIAJHOTO XapakTepa
111 KonTtponsHas padota: "[locnenoBaTenbHOCTH U iporpeccuu’” 1




112

HenpepbiBHbIE GYHKIIUHN U UX CBOMCTBA

113 Touka pa3peiBa. ACUMITOTHI rpaduKoOB HyHKIUI

114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE

115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE

116 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB

117 Meron MHTEPBAJIOB Ul PELICHUS HEPABEHCTB

118 Meroa MHTEpBAJIOB JUIs PELICHUS HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIMM JUIsl pelIeHUs
3a/a4

120 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKIIUH JIJIs1 peLeHUs
3a/a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Omnpenenenne, reOMETPUUECKUI CMBICT TTPOU3BOTHOM

123 Omnpenenenue, PU3NIECKUA CMBICT TIPOU3BOTHON

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy QyHKIIIH

125 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH

126 [Ipou3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

128 IIpon3BoaHas CyMMbl, IPOU3BEACHUS, YACTHOTO U
KOMIO3ULIUHU (PYHKIIMH

129 [Ipon3BoaHas CyMMbl, IPOU3BEACHUS, YACTHOTO U
KOMIO3ULIUHN (PYHKIIMH

130 Kontponbras padota: "[IponsBoanas”

131 Hroropas koHTpoJIbHAs paboTa

132 HToroas koHTpoJbHas paboTa

133 IIponsBoaHas CyMMBbI, IPOU3BEACHUS, YACTHOTO U
KOMIO3ULUHN (PYHKIIMH

134 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3all1sl 3HAHUI:

"YpaBHeHus"




[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3aIUs 3HAHUI:

135 1
"CDYHKI_[I/II/I”
136 [ToBTOpEHue, 06001IeHNE, CHCTEMAaTU3allNs 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136




IHoypounoe mnanuposanue 11 KJIACC

Koa-Bo | [ara
Ne Tema ypoka 4yacoB U3yyeHus
n/n
Bcero

1 [TpumMeneHue MpON3BOIHON K UCCIIETOBAHHIO (PYHKIHIA Ha 1
MOHOTOHHOCTB U DKCTPEM MBI

9 [IpumeHneHue npou3BOIHOM K HCCIEN0BaHUIO (PyHKIIMI Ha 1
MOHOTOHHOCTB U DKCTPEM MBI

3 [IpumeHeHue Mpon3BOIHOM K Hcce10BaHUIO (QYHKIUI Ha 1
MOHOTOHHOCTB U DKCTPEM MBI

4 [IpumeHeHue Mpor3BOIHON K HcCe10BaHUIO (QYHKIUI Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

5 [IpumeHeHne npou3BOIHOM K HCCaeA0BaHUIO (PyHKIMI Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

5 [IpuMeHeHne mMpON3BOIHOM K MCCIIEA0BaHMIO (DYHKIIUA HA 1
MOHOTOHHOCTB U DKCTPEMYMBI

7 Haxoxaenrne HaubobIIero 1 HaUMEHbIIEro 3HaYeHUS 1
HEenpephIBHOM (DYHKIIUU Ha OTpE3Ke

3 HaxosxaeHne HanOoJIbIIEero ¥ HAMMEHBIIETO 3HAYECHUS 1
HeNpepbIBHON (DYHKIIMU HA OTPE3Ke

9 Haxosxaenne HanOoJIbIIEro 1 HAMMEHBIIETO 3HAYECHUS 1
HeNpepbIBHON (DYHKLIMU HA OTPE3Ke

10 Haxoxaenne HanOoJIbIIEro 1 HAMMEHBIIETO 3HAYECHUS 1
HeNpepbIBHON (DYHKIIMU HA OTPE3Ke

1 Haxosxaenne HarOoJIbIIero 1 HAMMEHbBIIET0 3HAYEHUS 1
HeNpepbIBHON (DYHKLIMU HA OTPE3KE

12 Haxosxaenne HanOoJIbIIEero 1 HAMMEHbBLIETO 3HAYECHUS 1
HeNpepbIBHON (DYHKIIMU HA OTPE3Ke

13 IIpumeHnenne Nponu3BOIHON Ul HaX0XKACHUS HAWIY4ILIEro 1
pELIEeHNs B IPUKIAIHBIX 3a7adax

14 [IpumeHenre Nponu3BOIHOM ISl HAXOXKACHNUS HAWITY4ILIEro 1
pELIEeHNs B IPUKIAIHBIX 3a7a4ax

15 [IpuMeHeHre IPOU3BOIHON IS ONIPEAEICHUS CKOPOCTH U 1
YCKOPEHUs Ipoliecca, 3aJaHHOT0 (GopMyIoi WK rpaduKoM

16 [IpuMeHeHre IPOU3BOIHON IS ONIPEAEICHUS CKOPOCTH U 1
YCKOPEHUs Ipoliecca, 3alaHHOTO (GopMyIIoi Ui rpaduKoM

17 Kommnosurus ¢hyHKimit

18 Kommnosutus ¢hyHKimii




19 Komnozunust GyHKImiz 1

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHON 1
IUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHON 1
TUIOCKOCTH

29 KonTtponsHas padora: "UccrienoBanue QyHKIHNA ¢ TTOMOIIBIO 1
MPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3HBIX 1

24 [lepBooOpa3nble ameMeHTapHBIX GyHKIUH. [IpaBuna 1
HAXOKJICHHUS MEPBOOOPA3HBIX

o5 [IepBoo6pa3uble anemeHTapHbIX GyHkIui. [IpaBuna 1
HAXOXJICHHUS MEPBOOOPA3HBIX

26 Wurerpan. ['eomerpuueckuii cMbica UHTErpaja 1

27 Brruucnenue onpenenéaHoro uHTErpaia mno Gopmysne 1
Hrerorona-JleitOaumna

28 Brruucnenue onpenenéaHoro uHTErpaia mo Gopmymne 1
Herorona-JleitOauna

29 [IpumeneHnne uHTErpana A HaX0XKICHUS TUIOIIAIEN TIOCKUX
uryp

30 [Ipumenenue uHTErpana Juis HaX0XKACHHU 00bEMOB
F€OMETPUYECKUX TeT

31 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHECHUI

32 [Tpumepsr permenuit quddepeHInaTbHBIX YPAaBHECHUI

33 Matematuueckoe MOJIETUPOBaHUE PEAbHBIX MTPOIIECCOB C 1
noMol1eko quddepeHurnalbHbIX YpaBHEHUN

34 Kontponbras padota: "[lepBooOpaznas u uHTETpan” 1

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH 1

36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH 1

37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1

38 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu 1

39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1

40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPY>KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT100p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUI ¢ TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ TOMOILBIO 1

TpHFOHOMCTpH‘ICCKOfI OKPYKHOCTU




44 Pewienne TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pewrenne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pewrenne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KonTtposnsHast padota: "['padmku TpUrOHOMETPUIECKUX 1
¢ynkuuit. Tpuronomerpudeckue HepaBeHCTBA"
49 OcHOBHBIE METO/IbI PEILIEHUS [IOKA3aTENbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTENbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEebHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
o4 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
S7 OCHOBHBIE METO/IBI PELICHNS HPPALIUOHAIBHBIX HEPABEHCTB 1
58 OcHOBHBIE METO/IbI PEILIEHUS UpPAIIIOHATIbHBIX HEPABEHCTB 1
59 OcHOBHBIE METO/IbI PEILIEHUS UpPAIIIOHATIbHBIX HEPABEHCTB 1
60 OcHOBHBIE METO/IbI PEIIEHNUS UPPALIUOHATILHBIX HEPABEHCTB 1
61 I'paduaeckue MeToAbl peICHHUs] HPPAITMOHATBHBIX YPaBHEHUN 1
62 I'paduaeckue MeToABl peIeHUs] HPPAITMOHATBHBIX YPaBHEHUN 1
63 I'paduaeckue MeToAbl peICHHS MOKa3aTeIbHBIX YPaBHEHUH 1
64 I'paduaeckue MeToAbl pemIeHns OKa3aTeIbHBIX HEPAaBEHCTB 1
65 I'paduaeckue meToAbl pemeHus JoTapuPMUISCKUX 1
ypaBHEHUH
66 I'paduueckue MeTo1bl pelIeHUs JTOrapuPMUUECKUX 1
HEpPaBEHCTB
67 I'paduueckue MeTo1bl pelIeHUs JTOrapuPMHUUECKUX 1
HEpPaBEHCTB
68 I'padrueckue MeTo1bl pelIeHUsI TOKa3aTeIbHbIX U 1
norapu(pMUUECKUX ypaBHEHUH
69 I'padrueckue MeTobl peleHHs OKa3aTeIbHbIX U 1
norapu(pMUUECKUX ypaBHEHUH
70 I'paduueckue MeTo bl peleHHs NOKa3aTeabHbIX U
norapu(pMUUECKUX HEPAaBEHCTB
71 I'paduueckue MeToIbl peleHNs MoKa3aTeabHbIX U
norapu(pMUUECKUX HEPAaBEHCTB
79 KonTtponsHas padota: "UpparroHaibHble, TOKa3aTelbHbIE U 1

norapuMuUecKre HepaBeHCTBa"




Kommuiekcheie uncna. Anredpandeckas u

3 TpUTOHOMETpHUYECKast (POPMBI 3aMTUCH KOMILIEKCHOTO YHCia 1

74 KowmrmnekcHeie yncna. AnreOpanueckas u 1
TpUTOHOMETpHUYECKask (POPMBI 3aMTUCH KOMILIEKCHOTO YHCia

75 Apudmernueckre onepaniuy ¢ KOMITIEKCHBIMH YUCIIaMHU

76 Apudmernueckre onepanuy ¢ KOMITIEKCHBIMH YUCIIaMU

77 N300parkeHne KOMIUIEKCHBIX YHCET Ha KOOPIUHATHON 1
TIJIOCKOCTH

78 N300parkeHne KOMIUIEKCHBIX YHCET Ha KOOPIUHATHON 1
TIJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cCTEneHN U3 KOMIUIEKCHOTO 1
qucia

80 ®opmyna Myaspa. KopHu N-0ii cTeneHN U3 KOMIUIEKCHOTO 1
qucia

81 [TpuMeHeHHe KOMIUICKCHBIX YUCEIT JUTS PEIICHUS (PU3HISCKUX 1
Y TEOMETPUYCCKUX 3319

82 KonTpoasHas padora: "KomiekcHbie gucia' 1

83 HatypaJibHbIC ¥ 1IeJbIe Yrciia 1

84 HarypanbsHble 1 1ienbie yncna 1

85 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEIT 1

86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEIT 1

87 [IpumeneHnne mpu3HaKoB JeIUMOCTH 1enblx yncen: HOJ u 1
HOK

88 [IpumeneHne npu3HaKoOB AeIUMOCTH Lebix yncen: HOJ u 1
HOK

89 [IpumeHeHne NPU3HAKOB ASTUMOCTHU LENbIX YHCEI: OCTaTKU 1
10 MOJYIIIO

90 [IpumeHeHue NPU3HAKOB ACTUMOCTHU LENbIX YHCEI: OCTaTKU 1
10 MOJYJIIO

o1 [IpumeHeHne MPU3HAKOB JACTMMOCTH IIEJIbIX YHCET: AITOPUTM 1
EBxunna s pereHus 3a1a4 B [ebIX YucIax

92 KontponbHas padota: "Teopus menbix uncen"” 1

03 Cucrema ¥ COBOKYIHOCTh ypaBHeHHH. PaBHOCUIIbHBIE 1
CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema ¥ COBOKYIHOCTh ypaBHEeHHI. PaBHOCHIIbHBIE 1
CUCTEMBI U CUCTEMBI-CIIEICTBUS

95 OcCHOBHBIE METO/IBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
paloOHaIbHBIX YpaBHEHUU

96 OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1




HMPPALMOHAIIBHBIX YPABHEHUN

OcHoBHEIC MCTOABI PCIICHUA CUCTCM U COBOKyHHOCTefI

o II0KA3aTebHBIX YPAaBHEHUU 1
08 OCHOBHBIE METOIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1
II0KA3aTEeIbHBIX YPAaBHEHHUU
99 OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1
JorapupMUIECKUX YPaBHCHHMA
100 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1
JorapuMUIECKUX YPaBHCHHHA
[IpuMeHeHHEe CUCTEM K PEIICHHIO MAaTeMAaTHISCKUX 337a9 U
101 3a/1a4 U3 pa3IM4YHbIX 00JaCTe HayKH U pealbHOM KU3HH, 1
WHTEPIPETAIHS TOTYICHHBIX Pe3yIbTaTOB
[IpuMeHeHHe CHCTEM K PEIISHUI0 MAaTeMAaTHISCKUX 3a/1a4 |
102 3a7a4d U3 Pa3IMYHBIX 00JIacTel HAYKH M PeabHOM JKU3HH, 1
WHTEPIIPETAIHS ITOTYICHHBIX Pe3yIbTaTOB
[IpuMeHeHEe HePaBEHCTB K PEIICHUIO MATEeMAaTHICCKHX 3a1a4
103 W 337124 U3 Pa3InYHBIX 001acTe HAyKN U peallbHOM KU3HH, 1
WHTEPIIPETAIHS ITOJTYICHHBIX Pe3yIbTaTOB
KonTtponpnas padota: "CucteMbl paliiOHaIbHBIX,
104 HMPpAIMOHAIBHBIX IMOKA3aTEIbHBIX U JOTapU(PMUYECKUX 1
ypaBHEHUI"
105 PanmonansHbIe ypaBHEHUS ¢ TapaMeTpamMu 1
106 PanmionanbHbIC HEPABEHCTBA C TTapaMETPaMH 1
107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu 1
108 HppanmonanbHple ypaBHEHHS, HEPABEHCTBA C TTapaMeTpaMu 1
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1
110 [TokazaTenbHbIC ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMH 1
111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU 1
112 JlorapudmMudeckure ypaBHeHHsI, HEpAaBEHCTBA C TapaMeTpaMu 1
113 JlorapudmMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1
114 TpuronomeTrpuyeckue ypaBHEHHUS C TapaMeTpaMu 1
115 TpuronomeTpuueckre HEPABEHCTBA C TTapaMETPaMHU 1
116 TpuroHomeTpudecKre CUCTEMBI C ITapaMeTpamMu 1
117 [TocTpoenue u uccienoBaHne MaTeMaTHIECKUX MOJIeNen 1
pEeabHBIX CUTYaIMi C TOMOIIbIO YPaBHEHUN ¢ TapaMeTpaMu
[TocTpoenue u uccienoBaHne MaTeEMaTHUYECKUX MOJeNei
118 peanbHBIX CUTYALMI C HIOMOIIBIO CUCTEM YPAaBHEHUH ¢ 1
napaMmeTpamu
119 [TocTpoenue u uccaegoBaHUE MATEMATUYECKUX MOJIEeH 1




peaNbHBIX CUTYalU C TOMOILBIO CUCTEM YPABHEHHH C

napaMmeTpamMmu

120 KonTponsHas padora: "3amaqun ¢ mapamerpamu’ 1

121 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3allWsl 3HAHUI: 1
"VpaBHeHus"

122 [ToBTOpEeHue, 06001ICHNE, CHCTEMAaTH3aIUsl 3HAHUI: 1
"VYpaBHeHus"

123 [ToBTOpEeHue, 06001ICHNE, CHCTEMAaTH3aIUsT 3HAHUI: 1
"VYpaBHenust. Cucrembl ypaBHEHUN"

124 [ToBTOpeHue, 0600IIeHNEe, CHCTEMATH3aIUs 3HAHUI 1
"HepaBeHncrsa"

125 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI: 1
"HepaBencrsa"

126 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3aIUs 3HAHUM 1
"Hepasencrsa"

127 [ToBTOpeHuUe, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI 1
"[IponsBonHas u €€ npuMeHeHue"
IToBTOpenue, 0000IIEHHE, CHCTEMATH3AIHAS 3HAHUIN:

128 1
"[IponsBonHas u €€ mpuMeHeHue"

129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3HAHWUIN: 1
"IIpou3BoaHas u e€ npuMeHeHue"

130 Hrorosas koHTpoJbHAs paboTa

131 Hrorosas koHTpoJbHAs paboTa

132 [ToBTOpEeHuUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI 1
"WuTerpan u ero npuMeHeHue"

133 [ToBTOpEeHue, 0600IIeHNEe, CHCTEMAaTH3aIUsl 3HAHUI 1
"®yukuun"

134 [ToBTOpEeHue, 0600IIeHNEe, CHCTEMAaTH3aIUsl 3HAHUI 1
"®yukuun"

135 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUM 1
"®yHkunn"

136 IToBTOpenue, 0000IIEHNE, cCUCTEMATH3AAA 3HAHUI 1

b b
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136




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

Marematuka: Anredpa 1 Hayalla MaTEMaTUYECKOT0 aHaiIu3a, reomerpus. 10
kjacc. YueOHuk. bazoBelil u yriyonennsiii yposHu. C.M.Hukonbckuii,
M.K.Iloranos, H.H.Pemetnukon, A.B.IlleBkun. M.
[Tpoceemienne,2021,Marematuka: Anrebpa v Hauajga MaTeMaTHYECKOTO aHAJN3a,
reometpusi. 11 knacc. YueOnuk. bazoBblil 1 yrityOJieHHBIN yPOBHHU.
C.M.Huxonsckuii, M.K.Ilotanos, H. H.Pemetaukos, A.B.I1IeBkuH.

M. Tlpocsemenne,2022 ron

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA
«Anrebpa 1 Havajga MaTeMaTU4YECKOIo aHanu3a. Meronyeckiue peKoMeH1aluu.

10-11 xmacc» — mocoOue s yauTelie o01eodpa3oBaTeIbHbIX OPraHU3aIN.

Astopsl: M. K. ITotanos, A. B. IlleBkuH.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://school-collection.edu.ru ,http://wmolow.edu.ru, http://fcior.edu.ru,

http://www.math.ru






