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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MpOrpaMMe CpelHero oOIero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUIEHHE 00Y4YaloIUXCs HAa YPOBHE, HEOOXOJUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIlt Kypc anreOpbl M Havyajl MaTeMaTUYeCKOTO aHajlu3a 3aKJIaJbIBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
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
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTbH, JOKAa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YarolIMecs IMOTy4YaloT HOBBIA OMBIT PEIICHUS MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTHYECKUMHU OTKPBITUSIMUA 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, TPEOYIOMIeH MPOMOIDKUTENIbHON  KOHICHTPAIlMM  BHUMAHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

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

B crpykType yuebHOro Kypca «Anrebpa W Havala MaTEMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COZIePKATEIIbHO-METOIMUECKUE JIMHUU W3YYAlOTCS Ha TPOTSHKEHUU JBYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpyT Ipyra W MOCTETICHHO HACHIMIAsCh HOBBIMH TeMaMHU W pas3zienamu. JlaHHBIH
y4eOHBIN KypC SBISETCS WMHTECTPATHUBHBIM, TIOCKOJIBKY OOBEAWHIET B cede
collepkaHUE HECKOJIbKMX MAaTeMaTHYeCKUX JUCHUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMATHYECKUHA aHalM3, TEOPHS MHOXKECTB, MaTeMaTHUYECKasl
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
ITUPOKUM MAaTEMAaTUUYECKHM aIlllapaToM, Y HUX MOCICI0BATEIIBHO (hOPMUPYETCS U
COBCPIIIEHCTBYETCS YMEHHE CTPOMTh MATEMATHUECKYI MOJENb peaabHOM
CUTYaIllH, MPUMEHSATH 3HAHUS, TOJyUYCHHBIC MTPH U3YYCHUH YYEOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSTEIBHO CHOPMYITMPOBAHHOW MaTEMaTHYECKOM 3a71a49d, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTeabHO-METOANYECKass JTUHUA «Yuciia M BBIYMCICHUS» 3aBEpIIacT
(opMHUpOBaHUE HABBIKOB HMCIIOJIb30BaHMS JICHCTBUTEIIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBaHus 0co00O€¢ BHUMaHWE  yaeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJILHBIX BBIYMCIICHUH, BKIIOYAIOIIMX B Ce0s WCIOJb30BAHHE Pa3TUYHBIX
dopM 3amucu 4YHCIIa, YMCHHUE JCNaTh NPUKHIKY, BBITOJHATh NPHOIMKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIpAXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, LEJBIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My creluduyYecKue 3aJaydl U ONepaluu: JeJIeHWe Halleno,
OTEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE IIEJIBIX 4YHUCEN, OCOOble CBOMCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTepalui, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocrnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIB3YEMbIX YHCENl H
3HAKOMCTBY C BO3MOXKHOCTSIMU WX MPUMEHEHUS IS PEIICHHs Pa3IuYHbIX 3a/1a4
dbopmMupyeTcsi pecTaBICHUE O €IMHCTBE MaTEeMaTHUKU KaK HAyKd U e€ poiid B
MOCTPOCHUU MOJIENIE PEalIbHOTO0 MHpA, IIUPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKpETHU3AIIHS.

Jluans «YpaBHEHHsI M HEPABEHCTBA» peEaIN3yeTCs Ha MPOTSIKEHUU BCETO
o0ydeHUsT Ha YPOBHE CpPEIHEro oOIero oOpa30BaHHs, TMOCKOJBKY B KaXIOM
pasnene IlporpaMMbl TIPEeTyCMOTPEHO peIieHne COOTBETCTBYIOIMX 3ajad. B
pesynbrate OOydYarImuecs OBIANEBAIOT PA3TUYHBIMA METOJAaMHU  PEIICHHS
pPaAIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKAa3aTENbHBIX, JIOTAPUDMHUUECKHX U
TPUTOHOMETPUYECKUX YpaBHEHM, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
comepkamux mapaMeTpsl. [lomydeHHbIE yMEHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCCIIe0BaHNH (DYHKIIMA C TIOMOIIBI0 TTPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHast conep:kaTesibHas JUHUS BKIIOYAeT B ce0s Takxke (GOpMHUPOBAHUE YMEHHM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpandyecKkoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUISI pEUIeHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JMHUSMUA Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHON KM3HHU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM 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 cojepkaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHE YMEHMI
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

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
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATHYECKUX MOJEIEH pPEalbHbIX CUTYyalWH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBIICHUS, (OPMUPOBAHUIO YMEHUH pPACTO3HABATH 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 TEOPUU MHOXKECTB M MaTeMaTU4YeCKOM JIOTHKU. TeopeTHKO-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTh CBOU PACCY>KIEHUSI HA OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyallluid, WCCIEAOBAHMS JTUX MOJENEed C TOMOIIBI0 ammapata airedpbl u
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4e0HOro Kypca IIMPOKO HMCHOJBb3YyeTcs IJisl pPEelIeHHs] NMPUKIAIHbIX 3axad. [lpu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcCe 3YUEHUs BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
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 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU U PEalbHON KU3HH.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BIYUCICHUM.

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 ¢ palMOHAJIBHBIM T[OKa3aTeleM M €€ CBOWCTBA, 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 U HEPABEHCTBA

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

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOroO4WwIeHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



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

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOM CUTYalMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢ynkuuiti. I'paduk  dyHkuun. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl M MHHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiictTBa u rpaduK KOpHS N-OM CTeNMeHW Kak (PYyHKIUM OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomeTrpuyeckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHknui. CBoicTBa (YHKUMU HENPEpPBIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne meTonbl pelieHHs 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 aHaIM3a

[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 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIBI0  auddepeHIInaIbHbIX
YPAaBHEHHUM.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOW MO3UIIMHU 00YYaIOIIEerocs: KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUHMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBENICHHS, CBSA3aHHOIO C IPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HUHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB W OILIEHKH WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOW eSITeIILHOCTH, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

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

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEeXAY 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IpoOlLlecca, a TaKXKe BbIIBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbIe 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3JWUU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOM MH(OpMaLuy.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelieHHH YYeOHBIX 3ajJady, MNPUHUMATh IIeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMbI» M HWHBIE), BBHIMOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiaacce 0Oydaromuics TMOJTYYUT CIIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass apoOb, TPOIEHTHI, HPPAIMOHATBFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TIPaBUiIa OKPYTIICHUS, IPUKHUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

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

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPAaBHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(P(PUIMEHTaMH, KOPHH MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BATh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUKUCICHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C MOMOILIBI0 CUCTEMBI JIUHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOTy4YECHHBIA pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYIIbl A peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMHM, KOMMO3UIMUS (QyHKUUH, rpaduk (QyHKUUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM ToKa3aTesieM, rpauk CTENeHHON (yHKIMU € HaTypalbHBIM U LEJIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBATh MOHATUAMM: IOKa3aTelabHAsl U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEpUpOBATh MOHATUSAMU: apumeTndeckas U TeoMeTpUyYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUSAMM: HENPEPhIBHbIE (QPYHKIUH, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
$yHKIMH, KacaTeiabHas K rpaduky GyHKINMY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJHO  OMEpPUPOBATH  MOHATUSIMU:  MHOXKECTBO,  OMNEpaluu  Haj
MHOKECTBAMU;

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

CBOOOJTHO OIEpPUPOBATH MOHSATUSMHU: OIpEACIIeHHe, TEeOpeMa, ypaBHEHUe-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajaa MaTEMaTHIECKOTO aHAIHN3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKnna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

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

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppaluOHAIbHBIE, MoKa3aTeabHEIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJICIMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alreOphl, COCTaBJIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKM (YHKIIUNA C TIOMOIIBIO SJIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (PYHKIUHM I MOJCIHMPOBAHUS M HCCICIOBAaHUSA pPealbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

YCMOJIb30BaTh IPOW3BOJHYIO JUISI HAXOXJCHUS HAWIY4IIEro PENICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
UHTErpaj, HaXOJWTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (YHKUMNA U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJ1a4d, B TOM YHUCJIE COLHMAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
MHO3K€ECTBO AEHCTBUTEIBHBIX YHUCEIL.

1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 3 4 http://school-
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX collection.edu.ru
yYpaBHEHUU
Apudmernyeckuit KOpeHb N-0il CTENEHH. .

2 puep P 15 1 5 http://fcior.edu.ru
HppanmonanbHble ypaBHEHUS
Oyukuun u rpadguku. CreneHHas KM C .

3 YHII pad Dy 12 1 2 http://fcior.edu.ru
LETIBIM MOKa3aTeIeM
[TokazarenbHas kuus. [TokasarenbHble .

4 Py 10 1 2 http://fcior.edu.ru
ypaBHEHUS

5 Jlorapudmudeckas GyHKITUS. 18 1 3 http://school-
Jlorapudmuueckue ypaBHECHUS collection.edu.ru

6 TpuroHomeTpuyeckure BoIpaKEHUS U 99 5 4 http://school-
YpaBHEHUA collection.edu.ru

http://school-

7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1 1 __Q__?____

collection.edu.ru

8 HenpepsiBuble pynkiun. [IponsBoanas 20 1 3 http:/fschool-

pep YRR, 1P a collection.edu.ru

9 IToBTOpeHue, 0000LIIEHNE, CHCTEMAaTU3AIUS 5 1 1 http://school-

3HAHUH

collection.edu.ru



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
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11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

UccnenoBanue GyHKIUN ¢ TOMOIIBIO
MIPOU3BOTHOM

22

http://school-

collection.edu.ru

[lepBooGpa3Has ¥ UHTETpa

12

http://school-

collection.edu.ru

I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA.
Tpuronomerpruyeckue HepaBeHCTBA

14

https://math-

ege.sdamgia.ru
http://alexlarin.net

WppanmonansHele, mokazareabHble U
Jorapu(pmMuUecKre HepaBeHCTBa

24

https://math-

ege.sdamgia.ru
http://alexlarin.net

KowmriexcHrle uncia

10

https://math-

ege.sdamgia.ru
http://alexlarin.net

HaTypanLHHe " OeJIbIC YnClia

10

https://math-

ege.sdamgia.ru
http://alexlarin.net

Cucremsbl PaluOHAJIbHBIX, HPpAIUOHAIIbHBIX

MOKa3aTeNbHbIX U JIOrapu(pMUIECKUX
ypaBHEHUH

12

https://math-

ege.sdamgia.ru
http://alexlarin.net

3ajauu ¢ mapaMmeTpaMu

16

https://math-

ege.sdamgia.ru
http://alexlarin.net

[ToBTOpeHue, 060061IeHNE, CCTEeMaTH3aIUs

16

http://mathege.ru



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://mathege.ru/
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakriieckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
1 [[MHOkecTBO, oTepaluu HaJ MHOKECTBAMHU 1
U UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUONMUECKHIE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npobeli U MPOIICHTOB JIJIs 1
penieHus MPUKIAAHBIX 3a1a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
IENCTBUTEILHBIMA YHCIAMHU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1




CBOICTBA

11

[TpuGnnxEHHbIC BHIYUCIICHUS, IPaBHUIIA
OKpPYIVICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHorousieHsl ¢ HeIbIMi KO3 QULIneHTaMu.
Teopema Buera

17

Pemenue cucteM TMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTPUIBI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCJIEHHE €0 3HAYEHUS

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

21

HpI/IMeHCHI/IC OMPCACIIUTECIIA I PCILICHU A




CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
Bsaumuo o6patHbie ¢pyHkiun. Kommnosunus

byHKINNA

26

I'paduk pyHkMu. dnemMeHTapHbIE
npeoOpa3oBaHus rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkiuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiiee 1 HaumMeHblllee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

32

DJeMeHTapHOe UCCIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA




Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

33 Herorona

34 Crenens ¢ 1enbpIM MokasareneMm. bunom
HeroTona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 LeabpIM nokazareneM. E€ cBoiicTBa 1
rpadguk

36 Kontponsnas pabora: "Crenennas
¢dbynkuus. E€ coiictBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKAIIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl pEUICHUSI UPPALIMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEUICHUSI UPPALIMOHATBHBIX
YpaBHEHUH
Wppannonanssele ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX

ypaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 HUppALMOHAJIBHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN
HppaIMOHAJIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHU

49 KaK (QyHKIIMH OOpaTHOM CTETICHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHs N-0i CTeNeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM MOKa3aTesieM
KonTtponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEHUS"

59 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOMCTBA

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN A5

o7 . 1
peleHus ypaBHeHHHA
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHbIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI pEIIeHUSI TOKA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1
¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC ¥ HATYpATbHBIE JTOTAPU(MBI 1

CSTUYHBIE U HAaTypaJIbHbIE JIOTapU (MBI

66 e e e 1

67 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1
sorapudmsl

68 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
sorapudmel

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1
sorapupmsl

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOUCTBA U 1




rpadux

Wcnonb3oBanue rpaduka QyHKIUN A5

72
pelIeHNs ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIUN 715
peuleHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI peIIeHUs] IOTapU(PMHUUECKUX
YpaBHEHUU
Jlorapudmuuaeckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHH

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIMA

79 Kontponbras padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"

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

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

82 ApKcUHYC, apKKOCUHYC Y apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC




YUCJIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKHIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa
Tpuronomerpuveckas OKpy>KHOCTb,

85 oTIpe/ieNIeHUEe TPUTOHOMETPUICCKHIX 1
(yHKIMI 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPAKECHUH

01 [TpeoOpa3zoBaHne TPUTOHOMETPUUIECKUX 1
BBIPAKECHUH

92 [TpeoOpa3zoBaHne TPUTOHOMETPUUIECKUX 1
BBIpAKEHUI

03 [TpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX 1
BBIpAKEHUI

94 Pemenne TpuroHOMeTpHUYECKUX ypaBHEHUI 1

95 Pemenue TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

96 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1

97 Pemenune TpuroHOMeTpHUECKUX YpaBHEHHIMA 1

98 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM 1

99 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1

100 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1




KonTtponsHas pabdoTa:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"
[locnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 MoCIeI0BaTeIbHOCTEH. MeTo
MaTeMaTUYEeCKON WHIYKIIUH
MOHOTOHHBIE ¥ OTPaHUYECHHBIC

103 nocJieoBarensHOCTH. icTopust ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoneuHo yObIBaroIIas reOMeTpudecKas
nporpeccust

107 CymMa GeckoHEeYHO yOBIBaromei
reOMETPUYECKON IPOTrPECCHH

108 JIMHENHBIN U SKCTIOHEHIIUATIbHBIA POCT.
Uucno e. @opmyra ClI0KHBIX TPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Uucno e. @opmyrna CI0KHBIX TPOLEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peeHus
peaNIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIMI

114 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha




OTpe3Ke

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

117 MeTo1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

118 MeTo1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 1715 pereHus 3a1a4

121 [TepBast u BTOpas mpou3BOHBIC (PYHKITMH

122 Onpez[eneHI/Ive, F€OMETPUYECKUN CMBICIT
MIPOU3BOIHOM

123 OnpeneneHI/Iie, (U3UYECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

195 VYpaBHeHHEe KacaTeIbHOU K TpauKy
GbyHKIIII

126 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

127 IIpon3BoaHbIE I€eMEHTAPHBIX (QYHKIUH

128 IIponsBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

129 [IpousBoHas CyMMBI, IPOU3BEACHHUS,




YaCTHOTO U KOMITO3UIIMU (PYyHKIUH

[IpousBoaHAasA CyMMBI, IPOU3BEICHHS,

130 Ny 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
131 KonTtponsHas padora: "[Ipoussoanas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHu#: "YpaBHeHUs"
133 [ToBTOpEeHue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oyakuun"
134 Wrorosas koHTposbHas paboTa 1 1
135 WroroBast KoHTpOJBbHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011eHne, cuCTEMATH3 AU 1
3HAHHH
OBIIEE KOJJMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonrtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCcCIe0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
HCCIeI0BaHUIO (QYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HaKOOJIBIIET0 U




HaMMEHBIIETO 3HaYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxOJKJICHUS HAMUTYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIErO 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
rpadpukom




17 Kommosutus ¢hyHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24 [TepBooOpa3zHbIe F1eMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii cCMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Herorona-Jleitoauma

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
IoMaAe MIOCKUX GUryp

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

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTnueckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
mudhepeHInaTbHBIX YPaBHCHHH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIHHA, UX
CBOMCTBA U rpaduKu

36 TpurornomeTpudeckue QyHKIIHH, HX
CBOMCTBa U rpadpuku

37 TpuronomeTpruyeckue QyHKIIHH, UX
CBOMCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C IOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Peurenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/BI PELLIEHUS




norapupMHUECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

> UppaIMOHATEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAIEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHUN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
63 I'paprueckue MeTOIbl peLIeHUs
[I0Ka3aTeNbHbIX YPaBHEHUH
64 I'papuueckue MeTOIbl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'papuueckue MeTo bl peLIeHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'papuueckue MeTo bl peLIeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTOIbl peLICHUS
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peleHus
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUH
69 I'paduueckue MeTo bl peleHus




MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

70

I'paduueckre METOIbI pelIeHUS
MOKa3aTeNbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIECcKux
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MoKa3aTeabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

73

KommnnekcHeie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue onepaiuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

I/1306pa>KeHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/1306pa>KeHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YUCJIa

80

®opmyna Myaspa. Kopau n-oii crenenun




13 KOMIIJICKCHOI'O 4HCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 pemeHust PU3NIECKUX U TEOMETPUIECKUAX
3a1a4

82 KonTtponsHas padota: "KomruiekcHbie
qucia"

83 HatypanbHble u 1ienbie yncia

84 HarypanbHble u nensle yncna

85 [IpumMeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCEell

86 [TpumMeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCell

87 [IpuMeHeHure MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

88 [IpuMeHeHre MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO
[IpumMeHeHue MPU3HAKOB AEIUMOCTH

91 LeJIBIX Yncell: aroput™ Epknuia s
peleHus 3a/1a4 B LEJIbIX YucIiax

92 KonTtponpHast padoTa: "Teopus enbIx
yucen"

93 CucrteMa U COBOKYITHOCTh YpaBHEHUIA.

PaBHOCHUIIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUA

Cucrema ¥ COBOKYITHOCTb YPaBHEHU.
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEACTBUSA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIEC METOJIBI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppaMOHaIbHBIX
YpaBHEHUU

OCHOBHEBIE MECTOABI PEIICHUSA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

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

101 pa3IMYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs IOTyISeHHBIX
pe3ynbTaToOB

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3
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pa3nuyHbIX 007acTeil HAYKHU U PeabHOM
KU3HHU, MHTEPIIpETaLUs TOJTy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3

103 pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUS TOTyICHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cucremsr

104 paIMOHATBLHBIX, HPPAITMOHATBHBIX
MOKa3aTeIBHBIX U JIOTapU(OMUIECKAX
ypaBHeHUH"

105 PanvonaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PanmonanbHbie HEpaBEHCTBA C
napaMmeTpamu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 WppanmonaisHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 WppatmoHaiibHble CUCTEMBI C
rnapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapugpmuueckue CuCTEMBI ¢

napameTpamMu




114 TpuronomeTpruyeckue ypaBHEHHUS C
napaMmeTpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
rapamerpamu

116 TpUroHoMeTpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenune u ucciaegoBaHue
117 MaTeMaTHYECKUX MOJIENIeN pealbHbIX
CUTYALMH C MOMOLIBIO YPABHEHUH C

napaMeTpamu

[TocTpoenue u ucciaeaoBaHue
118 MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamMu

119

KontponbHas padota: "3agauu ¢

120 "
rnapameTpamu

[ToBTOpEHUE, 0000IICHNE,

121
cucTemMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpEHUE, 0000IICHNE,

122
cucTeMaTu3alus 3HaHui: "YpaBHeHus'

[ToBTOpenue, 06061IeHNE,
123 CUCTEMAaTH3alus 3HaHUH: "Y paBHEHHUSI.
Cucremsl ypaBHeHUi"

124 [ToBTOpEeHnue, 06061IeHNE,




cucremarusanus 3Hanuii: "HepaBeHncraa'

[ToBTOpenue, 060061ICHNE,

125
cuctemaruzanus 3Hanuii: "HepaBencrna"
126 [ToBTOpEenue, 06001ICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"
[ToBTOpeHnue, o6o0IICHNE,
127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
128 cucreMmarusanus 3HaHuii: "[IponsBoaHas u
e€ npumeHeHune"
[ToBTOpeHnue, 06o0IICHNE,
129 cucreMmarusanus 3HaHuii: "[IponsBoaHas u
€€ npuMmeHeHue"
BTOPCHH IICHHE,
IToBTOpEHHE, 0000IICHIE
ncTeMaThu3anus 3HaHui: "MIHTerpan: u er
130 cHUCTeMaTHh3a 3Ha "HHTETpalt u ero
npuMeHeHue"
131 [ToBTOpEeHUE, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "OyHknun"
132 [ToBTOpEeHuEe, 0600mEHNE,
cucreMarusanus 3HaHui: "Oyukuun"
133 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanui: "Oyukuun"
TOroBasi KOHTPOJIbHAs paboTa
134 4 &}
135 Htoroas koHTpoJbHas paboTa
136 [ToBTOpEeHnue, 06061IeHNE,

CHCTeMaTHU3alus 3HaHUN




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeckoro anaiausa, 10 kimacc/
Mep3snsk A.I'., Homuposckunii J[.A., [TonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O0mecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«3narenscTBO «IIpocBenienue»

* MaTtemartuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHalu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., ITonsikoB B.M.; noa penakuueit
[Toponbckoro B.E., O01mecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Mep3zmsk, [TonskoB "CamocTosTeNbHBIE M KOHTPOJIbHBIE paboThl". Anredpa 10
KJ1acc (yriyOJICHHBINH )

Mepsnsk, [TonskoB "CaMmocToaTenbHbIE B KOHTPOJIbHBIE paboTh". Anredpa 11

KJ1acc (yriyOJIeHHBIH )

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://mathege.ru
http://www.edu.ru/

https://math-ege.sdamgia.ru

http://alexlarin.net
http://fcior.edu.ru

http://resh.edu.ru/
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