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HOACHUTEJIBHASA 3AIIMCKA

VYyeOHblli Kypc «Anredpa M Havala MaTeMaTHYEeCKOro aHalau3a» SIBISETCA
OJIHUM M3 Hambosee 3HAYMMBIX B MpPOTpaMMe CpeaHero oodmiero oOpa3oBaHWs,
MIOCKOJIbKY, C OJHON CTOPOHBI, OH 00eCleYMBaeT MHCTPYMEHTaIbHYI0 0a3zy s
U3YyUEHHUsl BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpOHbI, (hopMUpYET
JOTMYECKOe U a0CTPAKTHOE MBIIUICHHE 00YyYarolIUXcsl Ha YpOBHE, HEOOXOIUMOM
IUIE OCBOEHUST MHPOPMATHKH, OOIIECTBO3SHAHMSI, NUCTOPHH, CIIOBECHOCTH U JAPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOTrO Kypca OOydaromuecs OBJIaJeBaloT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM Hayku, KoTopas (QOpMyJIHUpPYET CBOU
JOCTHKEHUSI B MaTeMaTu4ecko opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTeMaTHYEeCKOro aHaiu3a 3aKJIaJbIBaeT
OCHOBY [UJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMHM (PU3MKH, XUMUH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH YKOHOMUKH M OOIIECTBEHHON JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHS U B
NOBCETHEBHOM XKM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMHU UM JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSMHU anreOpbl M MaTeMaTU4YecKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, OKAa3bIBATh
YTBEPXKJIEHUSI C MOMOIIBI0 MHAYKLIUU M PacCyXJIaTh AEIYKTUBHO, UCIOIb30BaTh
00001lleHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OpPMHUpYET
KpPEaTUBHOE M KPUTUYECKOE MBIIIICHUE.

B xone m3ydenust yuyeObHOro kypca «Anredpa U Hadajga MareMaTHYeCKOro
aHanu3a» OOydJarolIMecs MOJY4YarOT HOBBIM OMNBIT PEIIeHUs MPUKIAIHBIX 3ajad,
CaMOCTOATENLHOTO MOCTPOCHUS MaTEMaTHUYECKHX MOJIENEN pealbHbIX CHUTYaIlHil,
UHTEPIpETAllMd  TIOJYyYEHHBIX  pEIIeHUW, 3HAKOMSTCA €  IpUMepaMu
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTEW B TMPHUpPOAE, HAyKe U HCKYCCTBE, C
BBIJIAIOLTUMUCS MAaTEMaTUYECKUMU OTKPHITUSMH U UX aBTOPaMHU.

VYyebHblli Kypc 001alaeT 3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHIIUATIOM,
KOTOpBIA peanm3yercs Kak uYepe3 YdeOHBId MaTepual, CHocoOCTBYIOIIHIA
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUs, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIome MPOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOATENFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32  TIOJYYEHHBIH
pe3yJbTarT.

B ocHoBe Metonuku oOydeHus anreOpe W HayajgaM MaTeMaTH4YeCKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hayajga MaTeMaTHYECKOIO
aHaJln3a» BbIIEJICHBbI CIEIYIONINE COAepkKaTeIbHO-MeToAnuecKue TuHuM: «Yucna



U BBIUUCICHUS», « DYHKIIMU U rpapukmn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHaiamza», «MHOkecTBa U Jioruka». Bce ocHOBHBIE
COZIEPKATEIbHO-METOIMUECKAE JIMHUM W3Y4aloTCsd Ha TMPOTSKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO MIOIOJHSSA
Apyr Apyra ¥ MOCTENEHHO HACHIIIAsSCh HOBBIMU T€MaMHU W pasnenamu. J(aHHBIHI
y4eOHBIM KypC SBISIETCS MHTETPATHUBHBIM, IIOCKOJBKY OOBEAUHSET B cebe
COJICp’)KaHME HECKOJIbKUX MaTEeMaTUYeCKUX IUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MATEeMATHUYCCKUN aHaIW3, TCOPHS MHOXKECTB, MaTeMaTHYCCKas
noruka u apyrue. Ilo mepe Toro kak oOyuaromuecs OBJaAeBalOT BcE Ooiee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYl0 MOJElb pealbHOU
CUTYalluH, MIPUMEHSTh 3HAHUS, TTOJIYYCHHBIC TIPH U3YUYCHUH y4eOHOTrO Kypca, s
PELICHHS] CAMOCTOSITENHHO C(HOPMYIMPOBAHHOW MAaTeMAaTUYECKOM 3a/lauu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxatenbHO-MeTOANYECKas: JIMHUS «Yucna U BBIYMCICHUS 3aBEpIacT
(opMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOI'O 00111ero oopasoBanus. Ha ypoBHe cpenHero oo1miero
oOpa3oBaHusi 0co0O€ BHUMaHUE  yAeisieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMIUX B ceOS MCMHOJIB30BAHHE PA3IAYHBIX
dopM 3ammcu uucia, YMEHHE JeNaTh MPUKHUIKY, BBITOIHATH NPUOTMKEHHBIC
BBIUMCIICHUS, OLICHUBATh YWCJIOBBIC BBIPAXCHHS, padOTaTh C MAaTEeMaTHYECKUMU
KOHCTaHTaMHU. 3HAaKOMbIe OOYy4alolMMCS MHOXKECTBA HATYPaJIbHBIX, IIENbIX,
paIlMOHANILHBIX W JCHCTBUTENBHBIX  YHUCET  JIOMOJHSIOTCS ~ MHO>KECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIoM H3 OSTUX MHOXKECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My crenupuyecKkue 3aJaud M OIepaluu: JeJeHHE Halleo,
ONEpUPOBAHME OCTAaTKaMM Ha MHOXXECTBE LIEJIbIX YHCeNl, 0CcoOble CBONCTBa
paIMOHATILHBIX M UPPAIMOHATIBHBIX YWCEN, apu(PMETHUYECKUE ONEpalnm, a TAKKe
M3BJICUCHUE KOPHS HATypaJIbHOW CTEMEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCEIN.
bnarogapss mocienoBaTenbHOMY PAaCHIMPEHUIO Kpyra HUCHOJIb3YeMbIX YHUCENT H
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHUS IS PEIICHUS Pa3TUYHbIX 3a7ad
dbopMupyeTcsi mpeJCTaBICHUE O €IMHCTBE MAaTeMaTHUKU KaK HAyKd U €€ poJiu B
MOCTPOCHUU MOJIEJTIH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHne |
KOHKPETHU3aIIHSL.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs] HAa MPOTSIKEHUHM BCETO
o0y4deHUsT Ha YypOBHE CpeaHero oOIero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasznene Ilporpammbl IpeayCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliyecs OBJQJACBAIOT PA3NIWYHBIMH METOJaMU  PEIICHHS
pallMOHANILHBIX, HUPPAlMOHANBHBIX, ITOKa3aTCIbHBIX, JIOTAPUDMHUCCKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXke 3ajad,



comepx)anux mapameTpsl. [lolydeHHbIE yMEHUS IIMPOKO HCIOIB3YIOTCS MIPH
UCCIIeIOBAaHUN (YHKIMI ¢ MOMOILBIO MTPOM3BOAHOM, MPH PEIICHUN MPUKIIAJIHbIX
3a/1a4y 1 33/71a4 Ha HaXOXJACHHE HAaHOOIbIIMX U HAUMMEHBIINX 3HAYEHUN (PYHKIIUH.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (GOPMUPOBAHUE YMEHHM
BBIMIOJHATh  pacu€rel 1o  (opmysaM, MpeoOpa3oBaHUs  pPAlMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUH,
COZepXallluX CTENeHUu M Jorapupmel. braromaps M3ydeHHIO anredpandeckoro
MaTepuajga  MNPOMCXOAUT  JajbHEHIIee  pa3BUTHE  ANTOPUTMHUYECKOTO U
abCTPaKTHOT'O MBILIUICHUS O0yJaromuxcs, GOpMHUPYIOTCSI HAaBBIKU JIETyKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMH  (opMaMu,  MpeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCUMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npeqiaraet 3(QQeKTUBHbIE WHCTPYMEHTHI Ml PEUICHHsS MPaKTHYECKHX U
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JuHUS «DyHKIUU U rpaduKu» TECHO
MEpeIieTaeTcs ¢ JPYTMMH JIMHUSMHU Yy4€OHOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIIEN0BATENBHOCTD U3YUEHUs MaTtepuana. M3yuenue cTeneHHoun,
[OKa3aTeJIbHOM, JorapuMUuecKoil 1 TPUTOHOMETPUUECKUX (YHKIUMN, UX CBOMCTB
U TpaUKOB, MCIOJIb30BAaHUE (PYHKIMI NI pelieHus 3a7ad U3 APYrux y4eOHbIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
Tak U C PELICHUEM YpaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTU MEXIY
pa3NUYHBIMM BEJIMYMHAMHU, MCCIENOBaTh IOJy4YE€HHblE (DYHKUWH, CTPOUTH HX
rpadguku. MaTtepuas 3Toi coliepKaTeIbHON JIMHUM HalleJeH Ha Pa3BUTHE YMEHHI
U HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAYy BEIMYMHAMHU B
paznuyHON (opme: aHATMTHYECKOH, rpaduueckoil u ciioBecHou. Ero mzyuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3alluH, UCIIOIb30BAHUIO aHAJIOTHA.

CopepxarenbHas nuHusA «Hagasa maremMaTHdyeckoro aHaiau3a» IMO3BOJISET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaK MaT€éMaTU4YECKHX, TaK W MPUKIAJHBIX 33]ad4,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpauKy CIOXKHBIX (PYHKUMMA, ONpenensiTh HMX HauOOJbIINE W HAaUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMIAAH (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH W
YCKOpEHHsI TmpoueccoB. JlaHHas coaepkaTeiabHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXKHOCTH TIOCTPOCHMSI MAaTe€MaTUYECKHX MOJENEeN peallbHbIX CHUTYAalHi,
NO3BOJIIET HAXOAUTh HAWJy4yllee pEIIECHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTLHO-?KOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4E€CKOTro
aHajgM3a CHOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO, (HOPMaIbHO-JIOIMYECKOT0 U
KpPEaTUBHOI'O MBINUICHUS, (DOPMUPOBAHUIO YMEHUH pacrno3HaBaTh MPOSBICHUS



3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE W HcKyccTBe. OOydarouiuecs: y3HaIoT O
BBIJAIOIIUXCS PE3YyJbTaTax, IOJYYEHHBIX B XOJ€ pa3BUTHUA MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxkarenbHO-MeTOAMYECKasA JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ceOs AJEMEHTHl TEOPUM MHOXKECTB U MaTEeMaTHYEeCKON JIOTUKU. TeopeTHKo-
MHOECTBEHHbBIE MPEICTABIEHUS POHU3BIBAIOT BECh KYpPC NIKOJIbHOW MaTEMATUKHU
U TIpenjiaraloT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIMI BCE Pa3aeiibl
MaTeMaTUKH HW €€ TMPUIIOKCHUN, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYeCKHUe
JUCUMUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaXHO [aTh
BO3MOXKHOCTh OOydJaromieMycsi TOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTEMAaTHKU U HMCHOJb30BaTh €ro JJI BBIPAXKEHUSI CBOMX MBICIEH.
JIpyruM BaXXHBIM TPU3HAKOM MAaTeMaTUKH KaK HayKd CIIeyeT NPU3HAThH
CBOMCTBEHHYIO €l CTpPOroctb OOOCHOBaHUW U CJ€IOBaHUE OMPEICIEHHBIM
npaBUjiaM  TOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONM JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIILICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTHh CBOU PACCYXJEHHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «Anredpa W Hauyajga MaTEeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOr0 MOJEIMPOBAHUS, KOTOPHIE MPU3BAHbBI
crocoOCcTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEIEH pealbHbIX
CUTyallui, HCCIEJOBaHUSI ITUX MoOJeNied ¢ TOMOIIbI0 ammapara ajireOpsl U
MaTeMaTU4YEeCKOro aHallh3a, WHTEPIPETAlUd MOJY4YEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BILUIETEHBI B KAX/bI U3 pa3/ielioB MPOTrPaMMbl, HOCKOJIbKY BECh MaTepHall
y4eOHOIro Kypca IIMPOKO HMCIOJIb3YETCs Uil pelieHus MpUKIagHbIX 3adad. [Ipu
pPEIICHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydJaromiuecss  pa3BUBAIOT
HAOJIIOIaTEIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJIOTHIO, 0000marh W  KOHKPETH3UPOBATh  IPOOJIEMY.
HlestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a7ad
OpraHM3yeTcs B IPOIECcCe U3YUEHHS BCEX TeM yuyeOHOro Kypca « Anredpa u Hayana
MAaTeMaTUYECKOr0 aHaJIN3a.

Ha wu3yuyenue yuebHOro kypca «Anredpa W Hayajga MaTeMaTHYe€CKOIro
aHanm3a» oTBoauTcs 272 yaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciia u BIYUCTEHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckoHeuHble nepuoauueckue npodu. I[lpumenenune apoOell W TPOLIEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
Apudmernyeckue  omnepanud ¢ JCUCTBUTEILHBIMU  YHCJIaMH.  Moaynb
JEHCTBUTENBHOTO YHCIa U €ro CBOMCTBA. [IpnbmmkEHHbIe BRIUUCICHNUS, TpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOAXOAIIeH (GOPMBI 3aIMUCH TCUCTBUTEILHBIX YHCEIT JIJIS PEIICHUS MTPAKTUYECKUX
3a/1a4 U MPEJCTaBICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C palMOHAIbHBIM IIOKAa3aTelieM M €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHIE€HC YHCJIOBOTO aprymMeHTa. APKCHUHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxxnmecTBa W TOXKICCTBEHHBbIC MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATIFHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAINX CTETIEHH U KOPHHU.

HppaunonanbHbie YpaBHEHMUSL. OcCHOBHBIE METO/IbI peleHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

ITokazarensHble ypaBHEHUs. OCHOBHBIE METOJbI PEHICHUS MOKAa3aTEIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIE METO/TBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. Ormpenenurens MaTpuibpl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPUILL U ONPEAEITUTEIEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuus, crnocodbsl 3amganus GyHKIUH. B3aumHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOsIHCTBA. YETHBIE U HeuéTHbIe (yHKIMH. [lepuoanueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (GyHKUMS ¢ HATypaldbHBIM U 1I€JIbIM MoKa3aTeneMm. E€ cBoiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKITUN TS pEIICHUS YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locneqoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCienoBaTeIbHOCTE. MeTox
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHbIE (QyHKIIMM W UX CBOMCTBA. TOYKHM paspbiBa. ACHUMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
¢dbu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHWE TEOPETHKO-MHOXKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uuncia. AnreOpanyeckass W TpPUTOHOMETpUUYECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIMHOCTEH palMOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7ad M3 Pa3IMyHbBIX 00JacTeil HayKu U pealibHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckre mMeTonbl pelieHUs ypaBHEHHMM M HepaBeHCTB. [ 'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTtemMaTH4ecKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
NPUKIAIHBIX 33Ja4ax, I ONpPENEJEHUs CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
ornpeAen€éHHOro nHTerpaia mo ¢popmyne Herorona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMN 00yUJaIOMIEerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKONM MATEMATUYECKOM IIKOJIBI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEACHHUS, CBA3AHHOI'O C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHUNH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe30macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHHE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAaHHE LIEHHOCTU TPYIOIIOOUs, HHTEpecC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTMYeCKOMY  00pa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAJIbHO-3KOHOMHMUYECKUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLMAIbHOU
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM IS OKPYXKAIOILIEN CpEeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEpPCAJbHbIE Y4eOHbIe NeiCTBHA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/ieJIeHHs] MIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiaccudUKaIUH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3AUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

IIPOBOJIUTH CAMOCTOSITENIFHO JOKA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIlICHMs, BbIOMpaTh  Haubojee TMOAXOMAUIMA C  y4E€TOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (OpPMUPOBATh THUIIOTE3Yy, ApryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY O0BEKTaMH, SIBJICHUSAMU, IIPOIIECCAMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOIECCa, a TAKKE BbIIBUTATh
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITHIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OPMAIMIO PA3IMYHBIX BHUJIOB H
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY pelIeHUs 3aJlauu,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OOCYXKJIEHHS 3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOM BO3pAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBepcalbHbIe y4eOHbIE 1eHCTBHUA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbLHBII HHTEJLJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HMKHYTH TPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JTOCTIKEHUS WM HEIOCTIDKCHHS PE3yJbTaTOB JAESTCILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JeSITeNFHOCTH, TUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM paboThI, paclpenensiTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOM JCHCTBUS C APYTMMH YJCHAMU KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenms B 10 kjacce OOyJarOIIMIiCS TMOTYYUT CIICAYIOIIHEC
peIMETHBIE PE3yJbTaThl MO OTAEJIbHBIM TeMaM paboyell mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATBHOE YHCIIO, OECKOHEYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palOHATIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEMCTBUTEILHOIO YHUCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MIPUMEHSTH TPUOJIMKEHHBIC BEIYMCIICHUS, IPABUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY pEe3yJbTaTa BbIYUCICHNUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTENIEHb C PAllMOHATIbHBIM MTOKA3aTeNIEM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHHYC W apKTAHI€HC YHCIIOBOTO
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMYHble METOJbl PELICHUS PalMOHAIBHBIX W JAPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JI€JIEHUE MHOTOYIEHa HaA MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPEIACINUTENN U1 PELUICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHMIA,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIONIb30BaTh CBOMCTBA JEHCTBUN C KOpHSAMU JJs TpeoOpa3oBaHUS
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJTHO OINEpPUPOBATh MOHATUSMU: HppallMOHAIbHBIC, MOKa3aTelbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZIHO OMNEPHUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOIEJIM C UCIIOJIb30BAHUEM ammnapara ajareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJITHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIECHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (YHKIMHM, HauOoOJblIEE W HauUMEHblIee 3HaueHHe (YHKIHH Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KOpHsA N-0il cTeneHu Kak (PyHKUUMU OOpATHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA U IpaMKH, HCIONb30BATh UX TpapUKHU IS PELICHMS
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCHMOCTEN MpPU PELICHUU 3a7ad U3 JPYTUX Y4E€OHBIX MPEIMETOB U PEAIbHOM
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEYHO yObIBaroIlas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIN 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0OBAaTENbHOCTEH, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATHh MOHITHSIMHU: HEMpPEpbIBHbIC (YHKIUU, TOYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
peleHus 3ajau.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis OMMCAHUsI peallbHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIIEZICTBHE, CBOWCTBO MaTeMaTHIECKOTO 00BEKTa, T0Ka3aTeIhCTBO, PABHOCUIIHHBIE
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBaTh MOHATUSMU: HATypalbHOE U 1LEJ0€ YHUCIO,
MHOKECTBA HATypalbHBIX M ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (opMe, BHITOIHITH apu(PMEeTHYECKHe Onepaluu ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU pPEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
norapuMUYECKUEe U  TPUTOHOMETPUYECKHWE ypaBHEHHS] M  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDAKCHUS, YPABHEHHWs, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl KCCIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAQOHBIX, B TOM YHMCJIE€ COLMAJbHO-DKOHOMHYECKMX, 3aJadax, sl
OTIpECNICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Herotona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos DJIEKTPOHHBIE
No HaumeHoBaHue pa3ienoB U TeM (uudposbie)
n/n NMPOrpaMMbl Bcero Konrpoausie | - Ipaxririeckie o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHOX€CTBO J€ICTBUTEIILHBIX YACEIL.
1 MHorounensl. PaninoHalbHbIE ypaBHEHMS U 24 1
HepaBeHCTBA. CucTeMbl IMHEWHBIX
YpaBHEHHUI
) @ynkuuu u rpapuku. CreneHHas GyHKIus ¢ 12 1
LIEJIBIM T10Ka3aTesIeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEeHH. 15 1
WppanmoHanbHble ypaBHEHUS
4 [TokazarenbHas pyakus. [lokazaTensHbie 10 1
ypaBHEHUS
5 Jlorapudmunueckas pyHKIus. 18 1
Jlorapudmunueckue ypaBHEHUs
6 Tpuronomerpudeckne BIpaKECHUS U 29 1
ypaBHEHUS
ITociienoBaTenbHOCTH U IPOTPECCUH 10 1
HenpepsiBuble pynkuuu. Ilponssognas 20 1
9 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KoJsimyecTBo yacoB DJIeKTPOHHbBIE
No HaumeHoBaHue pa3ienoB U TeM (uudposbie)
n/n nporpamMmMmsl Bcero Konrpoarusie | - Ipaxriieckie o0pa3oBaTte/bHbIE
padoThI padoThI pecypesI
1 HccnenoBanue GyHKIUI C TOMOIIBIO 29 1
IIPOU3BOTHOMN
2 [TepBooOpa3Has u UHTErpa 12 1
3 I'padpuku TpuroHomMeTpruyecKux QyHKIUH. 14 1
TpuroHomerpudeckue HepaBeHCTBA
4 HppauuonanbHbIe, TOKa3aTeIbHBIC U 24 1
Jorapu(MUYECKHEe HEPaBEHCTBA
KomrmiekcHble yucia 10
HatypainbHble 1 1ienble uncia 10
CucremMbl pallMOHAIbHBIX, UPPALIUOHAIBHBIX
7 MOKa3aTEeNbHBIX U JOrapu(PMUIECKUX 12 1
YpaBHEHHUI
8 3amauu ¢ napaMerpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTH3aLUs 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
No ara H(ppoBLIe
n/n Tema ypoxa Bcero Konrpoapitbie | - Hpakririeckite llalsyqemm :6g)allonaTeanLIe
padoThI padoThI pecypent
1 MHoXecTBO, Olepaly HaJl MHOXKECTBAMU 1
U UX CBOWCTBA
2 Huarpammsl Ditnepa-Benna 1
3 [IpumeHenne TeopeTHKO-MHOKECTBEHHOT O 1
amnmapara JUisl pelIeHus 3a1a4
Panponansabie yncna. OObIKHOBEHHbIE U
4 JeCATUYHBIE IPOOH, MTPOIEHTHI, 1
OeCKOHEYHBIE MTePUOANYECKHE APO0H
Panmonanbhbie unciaa. OGBIKHOBEHHBIE U
5 JeCSITUYHBIE APOOU, TTPOIIEHTHI, 1
OeCKOHEYHBIE TEPHOANYECKIE PpoOH
5 [Ipumenenue apoOeit ¥ MPOLIEHTOB JIst 1
pelleHus MPUKIAIHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
peLIeHNs IPUKJIAIHBIX 3a1a4
8 JleficTBUTEIbHEIC YK CIIa. ParinoHaIbHEIC U 1
HMppalOHAJIbHBIE YUCIIA
9 ApudmMeTnueckue orneparuu ¢ 1
JNEUCTBUTEIBHBIMU YN CIAMU
10 Monynb 1eCTBUTENBHOIO YUCTIA U €T0 1
CBOMCTBa




11

[TpuOmxEHHBIC BRIYMCIICHUS, TIPaBUIa
OKPYIJICHHUSI, IPUKUJIKA U OLlEHKA
pe3yJbTara BIYMCICHUI

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YpaBHEHUH U
HEPABEHCTB

13

OCHOBHBIC METO/IBI PEIICHHUS IEBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH U
HEpaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
JpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

15

MHorouJieHbl OT OJJHOM NEePEMEHHOM.
JleneHnne MHOTO4YJIeHa HA MHOTOYJICH C
octaTkoM. Teopema besy

16

MHOT04JIeHBI C IEeNTBIMU KO3 P QUITHESHTAMH.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

19

Martpuna CHCTEMBI IMHEHHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULIbl 2X2, €ro
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIIEHHE €0 3HAYEHUS

21

[IpumeHeHue onpenenuTens s PeIeHUs
CUCTEMBI JINHEUHBIX YPABHEHUN




22

Pemenue npukaaaHbIx 3a7a4 ¢ IOMOIIbIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENUHBIX YPABHEHUI

24

Kontponbshas pabota: "PanmonanbHbie
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI
JVHENHBIX ypaBHEHUN"

25

@yHK1HKSA, CIOCOOBI 3aAaHUsI PYHKLUU.
B3aumno oGpatHbie pyHkunn. Komnosumus
byHKIUN

26

I'paduk pyHKIMH. DIeMEHTapHbBIE
npeoOpa3oBaHus rpaduKoB GyHKITUI

27

OO0nacth onpeseeH st U MHOXECTBO
3HaueHui GyHkuuu. Hymu ¢pyHKIuu.
[TpomexxyTKH 3HaK MOCTOSTHCTBA

28

YétHpie 1 HeUETHBIC ()YHKIIUH.
[lepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MakcuMyMBbl 1 MUHUMYMBI (DYHKITUH.
Haunbonb1iee 1 HauMeHblIIee 3HaUeHU e
(GYHKIUY Ha TPOMEXYTKE

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AuHeNHas QyHKUuu

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MOCTpOeHUE TpaUKOB ATHUX PYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MOCTPOEHUE TPAPUKOB ATUX (DYHKITHHA

33

CreneHp ¢ IEIbIM IIOKa3aTeneM. buaom




Hrrotona

CreneHp ¢ IEIbIM IIOKa3aTeneM. buaom

34 HeroToHa
CrenenHast pyHKIUS C HATYPaJIbHBIM U

35 eIBIM IToKa3aTreiieM. E€ cBolicTBa u
rpaduk

36 KonTtponbhas pabora: "Crenennas
¢yukuus. E€ cBoiicta u rpaduk"

37 ApupmeTnueckuii KOpeHb HaTypaIbHON
CTEIIEHHU U €r0 CBONCTBA

38 ApudmeTnueckuil KOpeHb HaTypabHOM
CTEIIEHHU U €r0 CBONCTBA

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJEpKAIIMX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHUs UNCITOBBIX BbIPAKEHUH,
COZIEpKAIIMX CTENIEHN U KOPHU

41 [Ipeobpa3zoBaHus YUCIOBBIX BBIPAKEHUH,
COZIEpKaIIMX CTENIEHU U KOPHU
WppaunonansHbie ypaBHeHUs. OCHOBHBIE

42 METOABI PELIEHUS UPPALMOHATIBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METOABI PELIEHUS UPPALMOHATIBHBIX
ypaBHEHUM
WppannonaneHbie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIIEHNS HPPALMOHAIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE TTEPEXO/ABI B PELLICHUHT




HMpPALMOHAJILHBIX YPABHEHU I

PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

40 HppanoHabHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
HppallMOHAJIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
HppallMOHAIBHBIX YpaBHEHUH
CaoiicTBa 1 rpaduk KOpHS N-OM CTENEeHU

49 KaK QYHKIIUUA OOpaTHOM CTEIEeHH C
HaTypajbHbIM I10KA3aTEIEM
CaoiicTBa 1 rpaduk KOpHs N-0i cTerneHu

50 KaK QyHKIIUU OOpaTHOM CTEEeHH C
HaTypaJibHBIM IIOKa3aTelieM
KonTtponbhas pabora: "CpoiicTBa u rpagux

51 KOpH# N-0i1 ctenenu. MppannonanbHeie
ypaBHeHMS"

59 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTENIEM U
€€ CBOICTBa

53 CreneHb ¢ pallMOHaIbHBIM IOKa3aTENIEM U
€€ CBOMCTBa

54 CrerneHp ¢ pallMOHAJIBHBIM [TOKA3aTEJIEM U
e€ cBOliCTBa

55 [TokaszatenbHas GyHKIUs, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUT IS
peLIeHNs ypaBHEHUI

57 Hcnonp3oBanue rpaduka QyHKIUU IS

peleHns ypaBHEHUN




[Toka3aTenbubie ypaBHeHUsl. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKa3aTeIbHBIX 1
YpaBHEHHI
[Tokazatenbubie ypaBHeHUSI. OCHOBHBIC

y

59 METO/Ibl PEIIeHUs MTOKa3aTeNbHbIX 1
ypaBHEHUM
[Toka3zatenbHble ypaBHeHUs. OCHOBHBIE

60 METO/bI PEIIEHUs MTOKa3aTeNbHbIX 1
ypaBHEHUM

61 KonTtponwsnas pabora: "IlokazaTenbHas 1
¢yukuus. [lokazarenbHbie ypaBHeHuUs"

62 Jlorapudm umcna. ColicTBa Jiorapudma 1

63 Jlorapum uncna. CoiicTBa morapudma 1

64 Jlorapudwm uncna. CoiicTBa Jiorapudma 1

65 ECATUYHBIE U HATypaJIbHBIE JIOTAPH (PMBI 1

y
66 €CSATHUYHbIC U HATypaJIbHbIE JTOrapu (PMbI 1
y

67 [IpeoOpa3zoBaHue BHIpaKCHHI, 1
CoZiepKaIInX JOrapupMbI

68 [IpeoGpa3zoBanue BbIpaKEHHUI, 1
cofiepKaluX Jorapumbl

69 [IpeoGpa3zoBaHue BoIpaKEHHUI, 1
cozieprKaliuX Jorapugmbl
Jlorapupmuueckas QpyHkuUs, €€ CBOMCTBA U

70 ’ 1
rpaduk

71 Jlorapupmuueckas pyHkuus, €€ CBOMCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIUN IS 1




pellieHus ypaBHEHUN

Hcnonb3oBanue rpaduka GyHKIUN 115

& peLIeHNs] ypaBHEHUI
Jlorapudmuueckre ypaBHeHus1. OCHOBHbIE

74 METOIbI PEIICHUS JTOTapH(PMUIECKIX
YPaBHEHUI
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JOrapu(PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI peIICHHUs JIoTapu(PMUYECKUX
ypaBHEHUM

77 PaBHOCHIIbHBIE TIEPEXOAbI B PEIICHUN
Jorapu(MUYECKUX ypaBHEHHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
Jorapu(pMUYECKUX ypaBHEHUN

79 Kontponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypapHeHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIOBOrO apryMeHTa

82 ApKcHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOrO apryMeHTa

83 ApKCUHYC, apDKKOCHHYC M apKTaHI'€HC
YHCIIOBOI'O apryMeHTa

84 Tpuronomerpuueckast OKpyKHOCTb,

OIPCACICHUC TPUTOHOMETPHUUCCKUX




(YHKIHIA YU CIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

85 OTIpE/ICIICHHE TPUTOHOMETPHUICCKUX 1
(YHKIMI YU CIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI 1

90 [IpeoGpa3oBaHUE TPUTOHOMETPHUECKIX 1
BBIPaKECHHUI

01 [IpeobpazoBanue TPUTOHOMETPUIECKUX 1
BBIPAKEHU I

92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPaKECHHI

93 [IpeobpazoBanue TPUTOHOMETPUUECKUX 1
BBIpaKECHHIA

94 Pemenue TpuroHOMETpUYECKUX YPaBHEHUN 1

95 Penrenne TpUroHOMETPUYECKUX YPaBHEHUI 1

96 Pemenue TpuroHoMeTpuUECKHX ypaBHEHU I 1

97 Pemenue TpuroHOMETpUUECKUX yPaBHEHUI 1

98 Pemienue TpuroHoMeTpUUECKUX ypaBHEHUIH 1

99 Pemienue TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
KonTponpHas pabora:

101 "TpUTrOHOMETPUY €CKHE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUA"

102 ITocnenoBaTenbHOCTH, CIIOCOOEI 3aTaHUs 1




nocJjenoBarenbHocTed. MeTon
MaTeMaTUYeCKON MHIYKIIUU

MoHOTOHHEIE U OIrpaHUYCHHBIC

103 nocyienoBaTeabHOCTH. VicToprs aHanmm3a
OECKOHEYHO MaJIbIX

104 Apudpmernueckas mporpeccus

105 ['eomerpuueckas nporpeccust

106 beckoHeuHOo yObIBatOIasi TeoMeTpUYecKas
nporpeccus

107 CymmMma 6eckoHeYHO yOBIBaromei
TreOMETPUYECKON TPOrPECCHH

108 JIuHEelHbIN U 5KCITOH EHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U 3KCHOHEHITUAIILHBIN POCT.
Uucio e. Dopmyiia CI0KHBIX IPOLICHTOB

110 Hcnonp3oBaHue Nporpeccuu AJis pereHus
peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa

111 KonTtponsHas pabora:
"[TocnenoBaTenbHOCTH U porpeccun”

112 HenpepsiBHbIE QYHKIIMM U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa pyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 Meron HHTEpBAIIOB AJIs pELICHUS




HEpaBEHCTB

MCTOI[ HWHTCPBAJIOB JIs1 pCIICHUSA

117
HEPaBEHCTB

118 MeToa UHTEpPBAJIOB JIJIsl pELICHUS
HEPaBCHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKIHA 11 pelIeHus 3aaaq

120 [IpumeHeHne CBOMCTB HENPEPhIBHBIX
GyHKIWN 1S peieHus 3a1a4

epBasi ¥ BTOpasi IpOou3BOAHbIE (DYHKIIHH

121 II y

199 Omnpenenenne, reOMETPUIECKUI CMBICIT
MPOU3BOHOU

123 Omnpenenenue, GU3HUCSCKUN CMBICIT
MPOU3BOTHOMN

124 VYpaBHeHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 YpaBHeHUE KacaTeJIbHON K TpaduKy
byHKIIUN

126 IIpousBoaHBIE DIIEMEHTAPHBIX (PYHKIIHMI

M
127 IIponsBomHbIe 31eMEHTAPHEIX (hYHKIIAN
M

128 [Ipon3BOoaHAs CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UITUHU () YHKIIHHA

129 [IpousBoaHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UITUHU () YHKIIHIA

130 [TpousBoaHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UITUHU () YHKIIHA

131 Kontponbsnas padora: "IIpouzBognas"




132 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHuUe, 00600IICHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKIMN"
134 Hrorosas KOHTpoNbHAs paboTa 1 1
135 HToroBast KOHTposIbHAs paboTa 1 1
136 HOBTOPGHH@, 0000IIIeHIE, CUCTEMATH3AIIHS 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTHnueckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

[IpumeHeHne MPOU3BOTHOMN K
UCCIIE0BAaHNIO (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHue MpoU3BOAHON K
UCclieIoBaHUI0 QyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumenenue nponu3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeHeHne nponu3BOIHON K
WCCIIEIOBAaHUIO (PYHKITUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumenenue npou3BOIHOMN K
UCCIIE0BaHNIO (PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanboOAbIIETO U

HaMMEHBLIEr0 3HAYECHUS HEIPEPhIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenue HanboAbIIETO U




HAMMEHBIIIETO 3HAUYCHHSI HEPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

Haxoxnenue HanboAbIIETO U
HAUMEHBIIIEr0 3HAYCHHSI HEPEPhIBHON
(GYHKIIMM HA OTpE3Ke

11

Haxoxnenne HanOOIBIIETO U
HAaWMEHBIIIEr0 3HAYCHUSI HETPEPHIBHON
(GyHKLIMU HA OTpe3Ke

12

Haxoxnenue HanbosbLIero u
HAUMEHBIIIEr0 3HAYEHHUS HEeNPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHue MPOU3BOAHOM JJIs
HaXO0KJIEHUSI HAWJIYYIIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

HpI/IMeHeHI/IC HpOHSBO}IHOﬁ JJI
HaXO0XJICHUS HAWJTYIIICTO PCUICHUA B
MMPUKIIAJIHBIX 3a/la4ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEIENICHHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJlaHHoro (hopmyIioi wim
rpadguxom

16

IIpumenenne nponu3BOIHOMN AJIs
OIpeIeNICHHs] CKOPOCTU U YCKOPEHUS
npoiiecca, 3aJaHHoro (hopmyoi mim
rpadukom




17 Kommosumus GyHKIuii

18 Komnosuuus Gpynkuumit

19 Kommosumus GyHKIni

20 ['eomerpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 ['eomerpuyeckue 00pas3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MI0CKOCTU

99 KonrponpHas pabota: "Mccnegoanue
(YHKLIMN ¢ TOMOIIBIO IPOU3BOIHOMN"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKIUH.
[TpaBuia HaXOXACHUS ITIEPBOOOPA3HBIX

25 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 WHuterpan. I'eomeTpruuecKuil CMbICI
MHTerpaJia

97 Brruncnenue onpeaenéHHOro HHTErpaga
o popmyne Herorona-JleOnuma

28 Brruncnenue onpenenéHHOro HHTErpajga
o popmyne Hororona-JleiOnumna

29 [TpumeHeHue UHTErpaa Juist HaX XK eHUS
IIoIaAeH IOCKUX GUryp

30 [TpumeHeHue UHTErpaa s HaX 0XKIEeHHs
00BEMOB r€OMETPUUECKUX TEI

31 [Tpumeps! pemieHuit n1udpepeHImanbHbIX

YpaBHEHHI




[Tpumepsl perreHuit 1udhepeHInanbHBIX

32 .
ypaBHEHUI
MaremaTr4ueckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 KontponbeHas pabora: "llepBooOpasHas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINH, UX
CBOMCTBa U rpaduku

36 Tpuronomerpudeckre QyHKINU, UX
CBOIiCTBa U rpaduKu

37 Tpuronomerpudeckue QyHKINU, UX
CBOICTBa M rpaduKu

38 TpuroHomerpudeckue GyHKIUH, HX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKONH OKPYKHOCTH

43 OT160p KOpHEN TPUTOHOMETPUUECKUX

YPaBHEHHI C TOMOIIbIO




TPUTOHOMETPUYECKON OKPYKHOCTU

Pemenue TpuroHoMeTpUYECKUX

44
HEpaBEHCTB

45 Pemenne TpuroHoMeTpUUYECKUX
HEPaBEHCTB

46 Pemenue TpuroHoMeTpuIECKUX
HEpaBEHCTB

47 Pemienre TpUroHOMeTpUYECKUX
HEpaBEHCTB
Konrponpnas pabora: "I'padpuku

48 TPUTOHOMETPUUYECKUX (PYHKIIHH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHbIE METO/BI PELICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHbIE METOBI PELICHHS
II0Ka3aTeNIbHbIX HEPABEHCTB

53 OCHOBHbIE METO/BI PELICHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHbIE METO/BI PELICHUS
norapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMUYECKUX HEPaBEHCTB

56 OCHOBHBIE METOABI PELLIEHUS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEBIE MCTO/IbI PCIICHUS

> UpPpaLMOHAJIbHBIX HEPaBEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UpPpaLMOHATILHBIX HEPAaBEHCTB
61 I'papuueckue MmeToabl perieHus
UpPpaLMOHAJIbHBIX YPaBHEHUH
62 ['paduaeckre MeTOABI perIeHHs
UPpaLMOHAJIbHBIX YPaBHEHUH
63 ['paduaeckrie MeTOABI perIeHuHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTEeNIbHBIX HEPABCHCTB
65 I'papuueckue MeTobl peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 ['padmaeckre METOABI pereHHsI
Jorapu(pMUYECKUX HEPABEHCTB
67 ['paduaeckre MeTOabI perieHHs
norapu(pMUYECKUX HEPABEHCTB
['paduaeckre MeToab!l pereHus
68 MOKa3aTeNIbHbIX U JIOrapu(pMUUYECKUX
YpaBHEHHI
I'papuaeckre MeToAbI perieHus
69 MOKA3aTENbHBIX U JIOTapH(PMUIECKIX

YpaBHEHUI




70

I'padmueckue MeTO bl peIeHus
MO0Ka3aTEeNbHBIX U JIOrapHHMHUUCCKUX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponeHas padota: "UppanuoHaiabHbIe,
II0Ka3aTeNbHbIe U JlorapudmMuieckue
HepaBeHCTBA"

73

KommiekcHble uncna. Anredpanyeckas v
TpUTOHOMeETpUuYecKas GOpMBbl 3alKcu
KOMIUIEKCHOI'O YHCIIa

74

KomriekcHble yncia. Anredpandeckas u
TpUTOHOMETpHUUYecKasi GOPMBI 3aMUCH
KOMILIEKCHOT'O YK clia

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre orneparuu ¢
KOMIIJIEKCHBIMU YHCIIaMH

77

I/I306pa)KeHI/Ie KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPJAMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O Ynciia

80

®dopmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOTO Ynciia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YK CCJIT J1JIsA




penieHus: GU3NYECKUX U TEOMETPUIECKUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
YyHClIa

83 HatypanbHble U 11enble uncia

84 HatypansHble 1 11enble uncia

85 [TpuMeHeHue MPU3HAKOB JEITUMOCTH
LIEJIBIX YHCET

86 [TpuMeHeHue TPU3HAKOB JEIUMOCTH
LIEIbIX YKCEN

87 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
uenbix yucen: HOJl u HOK

88 [TpuMeHeHn e TPU3HAKOB JICTMMOCTH
nenbeix yucen: HOJl u HOK

89 [TprMeHeHue MPU3HAKOB JEITUMOCTH
IENIBIX YHCEN: OCTATKU MO0 MOIYJIIO

90 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
HEJTBIX YUCEI: OCTATKU MO MOJTYJTIO
[TpuMeHeHue TPU3HAKOB JEIUMOCTH

91 ENIBIX YHCeN: alropuT™ EBximna s
peleHus 3a1a4 B IeNIbIX YUCIIaX

92 Konrtponpnas pabora: "Teopust nenbix
gucen"”
CucreMa U COBOKYIHOCTh YPaBHCHHI.

93 PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-
CIEICTBUS

94 Cucrema U COBOKYITHOCTb YPaBHEHUH.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CIICICTBUS

95

OCHOBHBIE METOJIbI PELIEHUS CUCTEM U
COBOKYIHOCTEN paliiOHAIBHBIX
YpaBHEHHI

96

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEW HPPALMOHATBHBIX
YpaBHEHHUI

97

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
YpPaBHEHHI

98

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

99

OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEH JTorapu(mMuyecKux
YpaBHEHUI

100

OCHOBHBIE METO/BI PEUICHUS CUCTEM U
COBOKYITHOCTEH JIOTapru(hMUYeCKIX
YpaBHEHHM

101

[TpumMeHeHue CHCTEM K PEIIEHUI0
MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3
pa3IMYHBIX O0NacTeil HAyKu U peaabHOU
KU3HU, UHTEPIIPETAIHS TOTYYCHHBIX
pe3yJbTaToB

102

IIpumeHeHue cucTeM K peieHuIo
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3IMYHBIX o0sacTeil HAayKu U peaJbHOU
JKU3HH, UHTEPIIPETALMSA 1OJyIEHHBIX




pE3yJIbTAaTOB

IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJ1a4 ¥ 3a7a4 U3

103 pa3IUYHBIX oOsacTeil HAyKU U peaJbHOU
KM3HH, HHTEPIPETAIUS ITOTYIECHHBIX
pe3yJIbTaToB
KonTponbHas padora: "Cucremsl

104 palMoOHANbHBIX, UPPAIIUIOHATBHBIX
MOKa3aTeNbHBIX U JIOrapu(PMUIECKIX
ypaBHEHU"

105 PanmonanbHble ypaBHEHUS C MapaMeTpaMu

106 PanmonanbHble HEPABEHCTBA C
napaMeTpaMu

107 PanmonanbpHbIE CHCTEMBI ¢ TapaMeTpaMu

108 HppannonanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 WppanmoHanbHbIe CHCTEMBI C
napaMeTpaMu

110 [Toka3aTenbHBIE YpaBHEHS, HEPABEHCTBA
C rmapamMeTpamMu

111 [Toka3aTenbHBIC CUCTEMBI C ITapaMeTpamMu

112 Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue cuCTeMbI ¢
napameTpamu

114 TpuroHoMeTpuvecKre ypaBHEHHUS C
napaMeTpaMu

115 TpuroHoMeTpuuecKkrue HEPABEHCTBA C




napaMeTpaMu

116

TpUroHOMETPUYECKHUE CUCTEMBI C
napamMeTpaMu

117

ITocTpoenue u uccienoBaHue
MaTEMaTUUYECKUX MOZEIIEN peaabHbIX
CUTYaIlMi1 C IOMOLIbIO YPABHEHUM C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIEN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM yPaBHEHUI
C mapaMeTpaMu

119

IToctpoenue u ncciaenoBanue
MaTEMaTUYECKUX MOZEIIEN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YpaBHEHUI
¢ rmapameTpaMu

120

KonrtponsHas pabora: "3amaun ¢
napameTpaMu"

121

[ToBTOpeHue, 0600IICHNKE,
cUcTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

122

[ToBTOpeHue, 0000IICHHE,
cucteMaTu3aius 3HaHui: "Y paBHeHusA"

123

[ToBTOpenue, 0000IICHNE,
CHUCTEMaTU3alMs 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHU"

124

[ToBTOpeHue, 0000IICHHE,
cucrtemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"




[ToBTOpeHue, 0000IICHHE,

126 o " 1
cucremaTu3anus 3HaHuii: "HepaBeHcTBa
[ToBTOpenue, 0600MIICHNE,

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"

[ToBTOpeHue, 00o0MIICHNE,

128 cucremaTuzanus 3Hanuil: "[IponsBogHas u 1
e€ npumMeHeHue"
[ToBTOpenue, 0000IICHNE,

129 cucremarusanus 3HaHui: "[IpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

130 cucTemMaTu3anus 3HaHui: "MaTerpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucteMmaTu3anus 3HaHui: "OyHkiyun"

132 [ToBTOpeHue, 0600IICHKE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 0600IICHNKE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

TOroBasi KOHTPOJIbHAs pabora

134 14 0

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpeHue, 0000IICHHE, 1
cHCTeMAaTH3alus 3HaHUI

OBHIEE KOJIMYECTBO HACOB I10 136 10

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Komsirun F0.M., Tkauéa M.B., ®&énoposa H.E.Anrebpa n Hayana
MaTeMaTU4eCKOro

anamu3a. 10-11 knacc. YueOnuk. ®I'OC.: uzgarensctBo [Ipocsemenue, 2019 r.

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* [Ilabynun M. U., Tkauéa M. B., ®énopora H. E. u ap. Anrebpa u Hauana
MaTeMaTU4yecKoro aHanusa. Junakrudaeckue marepuansl. 1 Oknace. YriayOn€HHbIN
1 0a30BBIN YPOBEHD

 TkauéBa M. B., ®énopora H. E. AnreOpa u Hayaa MaTeMaTHUYECKOTO aHAIHM3A.
Temaruueckue Tectol. 10 kinacc. ba3oBblil 1 yriyOnEHHBIA YPOBHU

» ®&noponra H. E., Tkauéra M. B. AnreOpa u Hauajga MaTeMaTHYeCKOTO aHaJu3a.
Meronnueckue pekomenganuu. 10 kimacc

* [Ilabynun M. U., Tkauéa M. B.,d&noposa H. E. u ap. Anrebpa n Hauana
MaTeMaTHYeCKOro aHanu3a. Jlunakruyeckue marepuaisl. 1 1kinace. YrimyOnéHHbIN
1 0a30BBIi YPOBEHD

* TkauéBa M. B. Anrebpa u Hauajla MaTeMaTUYECKOro aHanu3a. Temaruueckue
TecThl. 11

kJjacc. ba3oBblil v yriy0iaEHHbIN ypOBHU



» ®énoposa H. E., TkauéBa M. B. Anrebpa u Hauana MaTeMaTHUECKOrO aHaIN3a.
Meronnueckue pekoMmenganuu. 11 kmacc

Junaktuaeckue matepuaisl. 1 Okmacce. YrmyOn€éHHbIN 1 0a30BbIi yPOBEHb

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http:/fipi.ru/ (caiit DUIIN);

https://ps.1sept.ru/ (caiit rasersl «IlepBoe CeHTIOPS»);
http://school-collection.edu.ru/

http://ilib.mccme.ru/ (naTEepHET-OMOIMOTEKA caiiTa MOCKOBCKOTO IICHTpa
HETPEPHIBHOTO

MaTeMaTH4eCKOTr0 00pa3oBaHus);

http://etudes.ru (MaTeMaTHueCKHE ITIOABI);

http://kvant.mccme.ru/ (HayuHO-TIONTYJIIPHBIH (PU3HKO-MATEMATHYCCKHI KYPHAIT
«KBaHT»);

http://lib.mexmat.ru/books/3275 (a;exrponnas 6ubaroreka [lomeunTenbckoro
COBETa MEXaHHKOMaTeMaTHUeCcKoro (hakyinbreTa MOCKOBCKOTO

rOCyJapCTBEHHOIO YHUBEPCUTETA).
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