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INOACHUTEJBbHASA 3AIINCKA

VYueOHbiil Kypc «Anredpa W Hayajga MaTEMaTHYECKOTO aHAM3a» SIBISIETCS
OJIHMM W3 Hauboyiee 3HAYMMBIX B IIPOrpamMMme CpeaHero oodiiero oobpa3oBaHus,
MIOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00€CIeunBaeT MHCTPYMEHTAJIbHYIO 0a3y s
U3Yy4YEeHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYrod CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U aOCTPAKTHOE MBIIUIEHHE 00yYaronuxcst Ha ypoBHE, HE0OX0AMMOM
JUTsl OCBOEHUSI HH(GOPMATUKHU, OOIIECTBO3HAHUSI, UCTOPUU, CIIOBECHOCTH U JAPYTUX
mucimiuindH. B pamkax maHHOro y4yeOHOro Kypca oOydaromiuecs OBJaIeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMYJIUPYET CBOU
JIOCTUXKEHHUS B MaTeMaTHuecKoi popme.

VY4eOHbIll Kypc anreOpsl U Hadal MaTeMaTHUYECKOro aHallh3a 3aKJa/lbIBaeT
OCHOBY [Jisi YCHEIIHOTO OBJIaJICHUS 3aKOHaMU (PU3UKH, XUMUHU, OHUOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOW JKU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCSA B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIOJIb30BaTh WX JUIS JAlbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM KU3HU. B TO ke BpeMs OBliaJiecHue aOCTPaKTHBIMH M JIOTMYECKH
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYeCKOro aHalin3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBI0O MHIYKIUHA U PACCYkAaTh NEIYKTUBHO, UCIOJIb30BATh
000011IeHNEe W KOHKpETH3allhio, a0CTparupoBaHUE M aHAJIOTHI0, (HOpMUpPYET
KpeaTUBHOE U KPUTHUYECKOE MBILIIICHHE.

B xone usyuenusi yueOHOro kypca «Anredpa ¥ Hadaia MaTEeMaTHYECKOTO
aHanu3a» oOydYarouIvecs: MOJy4yaloT HOBBIA OMNBIT PElIeHHs NMPHUKIAJAHBIX 3ajad,
CaMOCTOSATENLHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIEH peaslbHbIX CHUTYyalluH,
UHTEPIpPETAllMd  TIOJyYEHHBIX  PEHIeHWM, 3HAKOMSTCS C  [pUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJIE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

VYyeOHbIll Kypc oOJafaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpBIM peanu3yercs Kak uepe3 Yy4eOHbIH MaTepuas, CHOoCOOCTBYIOIIUN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 crneuuduky ydeOHOU
NEeSTENbHOCTH, TpeOyIoUmed MpOAOKUTENIbHOW KOHIEHTpAIlMd BHUMAHUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOydeHHs aireOpe W HavajlaM MaTeMaTH4eCKOTro
aHaJIM3a JISKUT AeSATEIHbHOCTHBIN IPUHIIUI 00yUeHUS.

B crpykTrype yueOHOro kypca «Anrebpa W Haudajla MaTEeMaTHYECKOTO
aHaJIKM3a» BBIJCNEHBI CIENYIONUE COoAepKaTeIbHO-METOANYeCKrue JuHuu: «Yucna
U BBIUUCICHUS», «DYyHKIIUU U rpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOTO aHaiu3a», «MHoXkecTBa U Jorhka». Bce 0OCHOBHbIE



coJlepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4yaloTCsd Ha MPOTSHKEHHH [JBYX JIET
oOy4eHHs] Ha YPOBHE CpEIHEro ooOIero oOpa3oBaHUs, €CTECTBEHHO IOTOIHISA
ApyT JIpyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMU U pasneiamu. JlaHHbIN
y4eOHBI KypC SBIS€TCS HMHTETPATUBHBIM, ITOCKOJIbKY OOBEquHSIET B cebe
collepKaHMe HECKOJIbKUX MAaTeMAaTHUYeCKUX JMCUHMIUIMH, TakKuX Kak anre0pa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKUN aHaIM3, TEOPUS MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo Mepe Toro kak oOywaromiuecs OBJAJIeBalOT BCE Ooiiee
MIUPOKUM MaTEMaTUYECKHM allapaToM, Y HUX MOCIeq0BaTeIbHO (hopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKyl0 MOJeNb pealbHOU
CUTYaIlMH, IPUMEHATh 3HAHUS, NOJYYCHHbIE MIPU U3YYEHHH Y4eOHOro Kypca, IS
pELICHHs] CaMOCTOSITENHHO CHOPMYITUPOBAHHOM MaTeMaTUYECKON 3aauM, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

CopepxarenbHO-MeTOAUYECKas JIMHUA «Yucna ¥ BBIYUCICHHS» 3aBepIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOIO 00I1Iero oopa3oBanusi. Ha ypoBHe cpenHero o0miero
oOpa3zoBaHus 0co0oe BHUMaHue yaensieTcss  (POPMUPOBAHHIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B ce0s HCIOJIb30BAaHUE PA3IMYHBIX
dbopMm 3amucu YuCla, YMEHUE JelaTh NPUKUIKY, BBITIONHSATH MPUOIMKEHHBIE
BBIYMCIICHUS, OLICHUBATh YUCIIOBBIE BBIpAXEHUSA, paboTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMbIE OOYyYalolUMCSI MHOXECTBAa HATYpaJlbHbBIX, LEJbIX,
palMOHAIBHBIX W JACHCTBUTENBHBIX  YHCEN  JIOMOJIHAIOTCS  MHOECTBOM
KOMIUJIEKCHBIX 4uceld. B  KaxaoM M3 53THUX MHOXECTB pPacCMaTpPUBAIOTCS
CBONCTBEHHbIE €My crenuduyueckre 3aJadyd U ONEepaluu: JAeJIeHHe Halelo,
OTIEpUPOBAHUE OCTATKAMU HAa MHOXECTBE IEIbIX YHCel, OcoOble CBOMCTBa
palMOHAIBHBIX U UPPALMOHAIBHBIX YKCEeN, apu(pMETHYECKUEe ONepaluu, a TakxKe
U3BJICUEHUE KOPHSA HATYpaJbHOM CTENEHW Ha MHOXECTBE KOMIUIEKCHBIX YHCEI.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMHM WX MPUMEHEHHUS JJIA PEIICHUs Pa3iudHbIX 3a/1a4
dbopmupyeTcsi peiCcTaBlIeHne O €IMHCTBE MAaTEMaTUKU KaK HayKd M €€ pojH B
NOCTPOCHUN MOJIeNiel PeallbHOr0 MHpa, HIMPOKO HCIMONB3YIOTCA 0000IIeHHEe U
KOHKpETHU3AIIHSL.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pPEANU3YyeTCs Ha MPOTSHKEHUH BCETO
oOy4yeHHs Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHUs, IMOCKOJIbKY B KaXKIOM
pasnene IlporpaMmbl TPeayCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3anad. B
pesynbTate oOOydaromiecss OBJIaACBAIOT PA3IMYHBIMM METOJAMH  PEIICHUs
palMOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTeNbHbIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUUECKUX YpaBHEHMI, HEPABEHCTB M CHUCTEM, a TakxXke 3ajad,
colepxkammx mapaMmerpsl. lloslydeHHbIE YMEHHsI MIMPOKO HCHOJB3YIOTCS TpHU
UCCIIeI0BaHUU (YHKIMA C TIOMOIIBI0 MPOU3BOJAHON, MPU PEIICHUH MPHUKIATHBIX



3a/1a4 1 3a7la4 Ha HAXOXICHUE HAauOOJIbIIMX U HAUMEHBIIUX 3HAYCHUH (QYHKIUU.
JlanHasi conepkatenibHasi TUHUS BKIIIOYAeT B ce0sl Takke (OPMUPOBAHUE YMEHUN
BBITIONIHATL ~ pacu€Tel 1o  QopMmynaMm, MpeoOpa3oBaHMs  palMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BBIPAXKEHUU,
colepKalux cTerneHu u Jorapudmel. brarogaps u3zyueHuio anredpanueckoro
Marepuaiga IPOMCXOOUT  JajbHEWIEee  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIIEHUS OOyYaronuxcs, GOpMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxJaeHui, paboTbl C  CHMBOJBHBIMU  (opmMaMu,  MpeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PaBEHCTB W HepaBeHCTB. AnreOpa
npennaraetr dS(QQeKTUBHbIE HHCTPYMEHTBHI JUIsl PpELIEHUs MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7]a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKW» TECHO
NeperieTaeTcss ¢ IPYrMMU JIMHUAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeNbHOH, JIorapu(PMUUEecKOil 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpauKoB, UCHOIb30BaHNe (DYHKIMI JUIsl pelIeHus 3a/1ad U3 JIPYTuX y4eOHbIX
OPEAMETOB U PEANBHOMN )KU3HH TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM AHAIU30M,
Tak M C pElIeHMeM YpaBHEHM W HepaBeHCTB. [lpum 3TOoM Oosblloe BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHs BbIpaXaTh (DOpMyJIaMH 3aBUCUMOCTH MEKIY
pa3sTUYHBIMU BEJMYMHAMH, MCCIEIOBATh TMOJyYEHHbIE (QYHKIUU, CTPOUTh HX
rpaduku. Matepuan 3Toi cofiep>KaTebHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBHCUMOCTHM MEXIYy BEJIMYMHAMHU B
paznmuuHoi dopMme: aHATUTHYECKOM, Tpaduyeckord M cioBecHoi. Ero m3zyuenwme
CIIOCOOCTBYET Ppa3BUTHIO  AITOPUTMUYECKOTO MBIIUIIEHUS, CIOCOOHOCTH K
0000IIEeHNI0 ¥ KOHKPETU3AILlUU, UCTIOJIH30BAHUIO aHAJIOTHUH.

ConepxartenbHasg auHUs «Havana MaTeMaTH4eCKOro aHajin3a» I03BOJISAET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKUX, TaK W NPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOyYaronmMMcs, TaKk KaK y HUX MOSBIAETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXHBIX (YHKIMMA, ONpeAeNiaTh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU QUTYp U OO0BEMBI TeN, HaXOJUTh CKOPOCTU U
yCKOpeHHsl TmponeccoB. JlaHHas coaepkaTenbHas JHUHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMATHUYECKHUX MOJIENIEd pEaJbHBIX CUTYyaluu,
NO3BOJISIET HAXOAWTh HAWIy4lllee pEIIEHWE B TMPUKIAJHBIX, B TOM YHUCIE
COIIMAIbHO-Y)KOHOMUYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOIO
aHanu3a CrnocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHYECKOTO0 U
KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO yMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE W HcKyccTBe. OOydaroniecs: y3HalT O



BBIJIAIONIUXCSA Pe3yJbTaTax, MOJYYEHHBIX B XOJC pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpaXx.

ConepxaTeTbHO-METOAMYeCKas JIMHUS «MHOXEeCTBa U JIOTHKa» BKIIIOYAET B
ceOs DJIEMEHTHl TEOPUHM MHOXKECTB W MaTeMaTHYeCKOW JIOTHMKU. TeopeTuko-
MHOXECTBEHHBIC TIPEICTABICHHUS MPOHU3BIBAIOT BECh KyPC IMIKOJIBHOW MaTEMaTUKH
U TIpeUiararoT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUNA BCE pa3aeiibl
MaTeMaTUKu M €€ TNPWIOKEHUNW, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHUe
JUCHUIUIMHBL W WX TPWIOKEHHs B efauHoe Iienoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOW MaTeMaTHKH W HMCIIOJIb30BaTh €ro JJIsl BRIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT IMpu3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM M CIICJIOBAHHE OIPEICIEHHBIM
npaBUjiaM  TMOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  d3JIEMEHTaMu
MaTeMaTH4YeCKOH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
o0y4Jarommxcsi, TO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W HadJaJla MaTEMaTHUYECKOTO aHAJIU3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJICIIMPOBAHMS, KOTOpPHIC INMPHU3BaHbBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJElel pealbHbIX
CUTyallui, HWCCIEIOBaHUS ATHUX MOJIEJICM C IOMOIIBIO arfmapara ainreOpbl u
MaTeMaTHYEeCKOr0 aHaln3a, WHTEPHpPETAIluu IOJYUYCHHBIX pPe3yJabTaToB. Takue
3a/IaHUs BIUIETCHBI B KQXK/IBIN U3 pa3jIeiOB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IMIHUPOKO HCIOJB3YETCS IS PelIeHUs MPUKIaAHBIX 3anad. [Ipu
pelIeHNd  peaJTbHBIX  MPAKTUUECKUX  3adad  oOydaromuecss  pa3BUBAIOT
HAOII0aTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPoOIIeMy.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS TMPUKIAJHBIX 3aj]a4
OpraHu3yeTCsl B TMpOIlecce M3YYCHHS BCEX TeM Yy4eOHOro kKypca «Anrebpa u
Hayajga MaTeEMaTHYECKOTO aHaJInu3a.

Ha wusyuenue ydeObHOro Kypca «Anredpa W Havala MaTeMaTHYECKOTO
aHanmu3a» otBoauTes: B 10 kimacce — 136 vacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYYEHUA
10 KITIACC

Yucaa 1 BIYUCICHUSA

Pannonanpupie uynciaa. OOBIKHOBEHHBIE W JECATUYHBIE NIPOOU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanueckue Apoou. Ilpumenenue apobGedt W MPOIEHTOB IS
peleHns NpUKIagHbIX 3a/1a4 U3 Pa3IMYHbIX OTpaciell 3HAHUN U PeabHOMN KU3HH.

JleficTBUTENbHBIE 4YHcCHA. PalnMoOHalbHBIE W UPpPALMOHAIBHBIE YHUCHA.
ApubmMernueckue  omepanuu ¢ JEWCTBUTENbHBIMHU  uYuciIaMu.  Mojayib
JIEHUCTBUTENBHOTO YKClia U ero cBoicTBa. [IpubnmkEéHHbIe BhIYMCICHUS, TpaBUiia
OKpPYTJICHHUS, IPUKUIKA U OLIEHKA PE3YyJIbTaTa BbIUNCICHHUIA.

Crenenp ¢ uensiM noka3zateneMmM. buHom Herorona. HMcnosb3oBaHue
noaxoasiiend GopMbl 3aUCH TEUCTBUTENBHBIX YHCEI JIJISl PEIICHHS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTYPaJIbHON CTENEHU U €r0 CBOICTBA.

CreneHp C palHOHaJbHBIM TIOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C
JNENCTBUTENBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JleciTUUHBIE U HATypaJibHbIE
norapudmel.

CuHyC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOTO apryMEHTa. ApPKCHUHYC,
apKKOCUHYC M apKTAaHT€HC YU CIOBOTO apryMEHTa.

YpaBHeHUd U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YpaBHEHUSI W ypaBHEHHs-ciencTBus. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIENbIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW NEpPEeMEHHOW. JlelleHne MHOrodjieHa Ha
MHOTOYJIEH ¢ ocTratkoM. Teopema be3dy. MHorounessl ¢  LEIbIMU
koadpurnuenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPIKAIINX CTEIIEHN U KOPHHU.

HppanmonanbHbie YpaBHEHHUS. OcHoBHbIE METObI peueHus
UPPALMOHAIBHBIX YPABHEHHIA.

IToka3arenbHble ypaBHEHHs. OCHOBHBIE METOJIbl PELICHHS MOKa3aTEIbHbIX
YPaBHECHUI.

[IpeoOpa3zoBaHue BhIpaXKEHH, COAEPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIE METO/IbI pelIeHHUs
JorapuMUYECKUX ypaBHEHUI.
OcHOBHBIE TPUTOHOMETPHUUECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUECKHUX BhIpaKeHU. Pelienrie TpuroHoMeTpruueckux ypaBHEHUH.



Pemenune cucrtem JMHENMHBIX ypaBHEHUH. MaTpuia CHUCTEMBbI JIMHEWHBIX
ypaBHeHu#. Onpenenurenb MaTPHUIbl 2X2, €ro TreoOMETPUYECKHH CMBICT U
CBOMCTBA, BBIYUCIICHUE €T0 3HAUCHUS, TPUMEHEHUE OIpeaAeNuTeNs JJIs perieHus
CUCTEMBbl JIMHEWHBIX YypaBHEHMi. PellleHne NpPUKIATHBIX 3a7ad C TOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHeHUH. lccnenoBaHue TMOCTPOEHHON MOJENU C
MOMOIIBI0 MATPHUIL U OTIPEJICTUTEIIECH.

[TocTpoeHne MareMaTHuuecKHUX MOJeleil peasbHONM CUTYyallMd C MOMOIIbBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN W HEPaBEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3ajlad W3 Pa3juyHbIX o0JlacTeld HayKu MU peabHOMN
KU3HU.

DOyHKUMHA U TPaPuKu

OyHKIMA, crmocoOsl 3amaHus ¢GyHKIUU. B3aumHO o00paTHBIE (DYHKIIUU.
Komnosunmst ¢ynkuuit. I'paduk  yHKimmu. DinemeHTapHbIe NpeoOpa3oBaHUs
rpaduKoB (QyHKIUH.

OO6nactp ompeneneHuss U MHOKECTBO 3HaueHud (yHkuuu. Hymu QyHkiuu.
[IpomesxyTku 3HakomnocTossHCTBA. UETHBIE 1 Heu€THbIe dyHKIMU. [lepuoguyeckue
bynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkuun. Hanbomnpiee u HauMeHbliee 3HauyeHus: QyHKIIMU Ha POMEXKYTKE.

Jluneiinasi, kBaJpaTtuyHasi W JpOOHO-TUHEWHHAas (QYHKIMU. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOEHUE UX IPaPUKOB.

CrenenHast pyHKIHS ¢ HATYpaJIbHBIM U IIEJIBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-OM CTeneHH Kak (PyHKIuM oOpaTHOMU
CTETNIEHU C HaTypaJIbHBIM IMOKA3aTEIIEM.

[lokazatenbHass U jnorapupmuyeckas GyHKIHH, UX CBOMCTBA M TpadUKH.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 7151 pelIeHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpY>KHOCTb, OIpEAEIEHHEe TPUTOHOMETPUUECKUX
(GyHKIMIA YUCITIOBOTO apryMEHTA.

OyHKIIMOHAIIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoIlleccaX U SBICHUAX.
I'paduku pealbHBIX 3aBUCHUMOCTEH.

Havana maTeMaTH4ecKOro aHAIU3a

[locnenoBaTenbHOCTH, CMOCOOBI 3aJaHus MOCJeA0BaTeNbHOCTENH. MeTton
MaTeMaTUYECKON UHIYKIUH. MoHOTOHHBIE " OTpaHUYCHHbBIC
nocieoBaTeNbHOCTU. VIcTOprsS BO3ZHHUKHOBEHUS MaTEMaTUYeCKOro aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckast ¥ reomeTpuueckasi mporpeccun. beckoneuno yobiBatromias
reoMmetrpuyeckas nporpeccus. Cymma O0eCKOHEYHO YOBIBAIOIIEH reOMEeTpUYECKOn
nporpeccuu. JIMHEMHbIA U SKCITOHEHUHMAIBbHBIN pocT. Uuncio e. @opMyJia CI0KHBIX
npoieHToB. Mcronb3oBaHue MPOTrpeccuu JUisl pelIeHUs peajbHBIX 3ajaad
NPUKIAJHOTO XapaKTepa.



HemnpepriBHble ¢GyHKIMM W MX CBOMCTBAa. Touku paspeiBa. ACHMITOTEHI
rpadukoB ¢yHkuuii. CBolicTBa (QPYHKIMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsl pELICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKUMIA U1 pelieHus 3a1ay.

[lepBas u BTOpas mponsBoaHbie PyHKIUU. OnpeaeneHue, reOMeTPUIECKUN U
(bu3HYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHON K TpaduKy GyHKIUU.

[IpousBoansie  3nemeHTapHbIX  ¢GyHKUuWA.  [IpousBomHass ~ cyMMbl,
POU3BEACHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxecTBa M JIOTHKA

MHOX€ecTBO, oOInepaludu HaJ MHOXXECTBAMHM W HUX CBOWCTBA. Jluarpammel
Oiinepa—Benna. IlpuMmeHeHHe TEOPETMKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEATbHBIX IPOLECCOB U SBJICHUHN, NPU PEUIEHUWU 3aJad U3 JPYTHX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEeMaTHYECKOTo OOBEKTa, CIEACTBHE,
J0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHHUS.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIUK 00YUalOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHMCKOro  oOIecTBa,  MpeACTaBIE€HUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3TUUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TpaxaaHCKoOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMeHHe
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C UX
GyHKUMSIMU ¥ Ha3HAYCHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaKAAHCKON HUJIEHTUYHOCTH, YBAXKEHHUS K
NPOIIOMY M HACTOSAIIEMY POCCHUHCKOW MaTeMaTHWKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB M POCCUIMCKOM MaTEMaTUYECKON LIKOJbI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHMH B JPYTrUX HayKax, TEXHOJIOTHsX, chepax
HKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHUSA, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAayKM W JAESITebHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIa/1a B MOCTPOCHHE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOUas 3CTETHKY MaTeMaTU4YeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7au, PEUICHUH, pacCy IACHUH, BOCIPUUMYHUBOCTD
K MaTeMaTUYeCKUM acrleKTaM pa3jIudHbIX BUIOB UCKYCCTBA;

5) pu3nvyecKoro BOCIUTAHUS:

cOPMHUPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTHYeCKHUe 3HaHUS B
MHTEpEcax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (30pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkas aKTUBHOCTH), (PU3NYECKOe COBEPIICHCTBOBAHUE
IpU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON EATETbHOCTBIO;

6) Tpy10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TpYyHdy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpec K
paznuuyHbiM  chepaM  MPOPECCHOHANLHOM  JESITENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIN BBHIOOP
Oynymeld mnpodeccur U peaqru30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTreéMaTHuecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1ad MaTEeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIITUTAHMS

c(OPMHUPOBAHHOCTh  JKOJOTMYECKOW KYyJIbTYpPhl, TOHMMAaHHE BIUSHUS
COLIMAJIbHO-D)KOHOMHYECKUX TPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBLHOMN
Cpelibl, 0OCO3HaHUE TII00ANTBHOr0 XapaKTepa SKOJIOTUYECKHUX MPOOIeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKHX 3HaHUW JUIsl pelieHus 3aiad B 00JacTu
OKpY Karoled cpejpl, IUIAHWPOBAaHUE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCIIEJICTBUM ISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOW  MPaKkTUKH, TOHWMaHHE
MaTEeMaTUYeCKON HayKd Kak c@epbl YelOBEYeCKOW [eATeNbHOCTH, JTaloB e
pa3BUTHS W 3HAYUMOCTH I Pa3BUTHUS IMBUJIM3AIMM, OBJIAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKOM KyJIbTYypOll KakK CpeJCTBOM TO3HaHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOECKTHYI0 U HCCIEIOBATEIbCKYIO ACSTEIbHOCTD
UHAUBUIYAIBHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCcTBUS

Ba3oBble Jjoruueckue geicTBUA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC IMPH3HAKA MaTEeMaTHYEeCKUX
OOBEKTOB, TIOHATWW, OTHOIICHWA MEXIy TMOHATUAMH, (DOPMYIHpPOBATH
OTIpe/IeTICHUS TTOHATHH, yCTaHABIMBATH CYIIECTBCHHBIN NMPU3HAK KIIACCUPUKAIINH,
OCHOBAHUS JIJIsl 000OIIEHUS B CPaBHEHUS, KPUTEPHH ITPOBOIUMOTO aHAJIH3a,;

BOCTIpUHUMATh,  (OPMYIUPOBaTH M  MPEoOPa3OBBIBATH  CYXKJICHUS:
YTBEPIUTENBHBIC U OTPUIIATEIIBHBIE, SIUHUYHBIC, YACTHBIE M 00IINeE, YCIOBHEIC,

BBISIBJISITH MaTeMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TMIPOTHBOPEUHS
B (hakTax, JaHHBIX, HAONIOJECHUSX M YTBEP)KICHUSX, MpEIaratb KPUTECPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEH U TTPOTUBOPEUHIA;

JeNIaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCHYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIFOUCHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIBHO JI0OKA3aTEIhCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMBbIE€ ¥ OT MPOTHUBHOTO), BEICTpAaUBaTh apTyMEHTAIINIO, IPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS M BHIBOIBI;

BBIOMpaTh CIOCO0 perieHnus ydeOHOW 3amayd  (CpaBHHBATh HECKOJBKO
BAPWAHTOB  pEIICHHs, BBIOMpaTh Haumboiee TMOAXOMANHA C  y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUER).



Ba3oBble nccienoBarejbcKkye 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT MO3HAHUA,
dbopMyIHMpoBaTh  BONPOCHL,  (HUKCHpYIOIIHME  MPOTUBOpeune,  Ipobiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIHNIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBIM IKCIEPUMEHT, UCCIIEIOBAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOr0 00bhEKTa, IBJICHUS, MpoIlecca,
BBISIBIICHHUIO 3aBUCHMOCTEN MEXy OOBEKTaMU, SBJICHUSIMH, ITPOIECCAMM;

CaMOCTOSITeNIbHO (DOPMYIMpPOBaTh OOOOIIEHUS W BBIBOJABI IO PE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHHS, WCCJIECIOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIEHNU;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TaKXKe BbIJIBUTATh
MPETIOI0KEHUS O €TO PA3BUTHUU B HOBBIX YCJIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH Je(UIUTH MH(POpMAIMK, TaHHBIX, HEOOXOAUMBIX NI OTBETa Ha
BOIPOC U JIJIS PEIICHU 3a]1a4u;

BBIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO Pa3JIMYHBIX BHJIOB U
dbopm TpeacTaBICHUS;

CTPYKTYpHpOBaTh WH(OpPMAIINIO, MPEACTaBISITh €€ B Pa3IuyHBIX ¢dopmax,
WJUTFOCTPUPOBATH I'paUUuECKu;

OIICHUBATH HaJEKHOCTh uHbOpMaLUH 10 CaMOCTOSITEIIFHO
c(hopMyTHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHHBepcaJbHbIe YueOHbIe AelCTBHS

OO0menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeJIsIMU OOIIEHHUs, SCHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS MO XOJYy PEIICHHS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA pe3yJIbTar;

B X0Jie 0OCYXXJICHHS 3aJiaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelaeMo 3aJadd, BBICKA3bIBaTh HJCH, HAIlEJICHHBIE Ha IOUCK
pelIeHus, COIOCTaBIIATh CBOU CYXICHUSA C CYXICHUSAMH JPYTUX YYaCTHHKOB
nauajora, oOHapy)XUBaTh Pa3juyue U CXOJICTBO MO3UIIUMA, B KOPPEKTHOH (opme
(hopMyJIMpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEACTABIATh PE3ybTaThl PEIICHUS 3a]au, SKCIIEPUMEHTA, UCCIIeOBAHNUSI,
IPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4E€TOM 3ajaad
IIPE3CHTAIIMU U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpcaJbHbIe YueOHbIe NeiCTBHSA



Camoopranuzanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIISHUS 3a/Ja4H, BRIOMPATh CIIOCO0 pemieHus ¢
y9ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHUPOBATH BAPHAHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(OpMAIINK.

CaMOKOHTPOJIb, IMOIHOHATIbHBI HHTEJLJIEKT:

BIAJIETh HABBIKAMH  TO3HABATENIbHON  pedrekcnn Kak  OCO3HaHUSA
COBEpIIIAeMBIX JIEHCTBUN U MBICIUTEIBHBIX MMPOIECCOB, UX PE3YJIHTATOB, BIAJIETh
criocobaMu CaMOIPOBEPKH, CAMOKOHTPOJISI TMpollecca W pe3yibTara perieHHUs
MaTeMaTUYECKOW 3a/1auM;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NIPH PEIICHUN 3a]1auH,
BHOCHTH KOPPEKTHBHI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NaHHBIX,
HaWIEHHBIX OMTNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHWBATh COOTBETCTBUE Pe3yiIbTaTa eI U YCIOBUSAM, OOBSICHATH IPUIHUHBI
TOCTY)KCHHSI WITM HEJAOCTH)KCHHSI PE3yJIbTaTOB JESATEILHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUAYaIbHOU
paboThl TpHU pemieHWH YYeOHBIX 3aJad, MNPUHUMATh [edh COBMECTHOU
JeSTeNbHOCTH, TUTAHUPOBATh OpPraHW3aI[MI0 COBMECTHOH pabOTHI, paclpeesisiTh
BUIBl pabOT, JOTrOBapWBaTHCSA, OOCYXJaTh TpoIecc M pe3yiabTaT pabdoTHl,
000011aTh MHEHHU ST HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax padboThl (0OCyXIaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMbI» W WHBIE), BBHIMOIHATH CBOIO YacTh pabOTBI U
KOOPAMHHUPOBATh CBOW JCWCTBHS C JPYTHMH YICHAMH KOMaHIBI, OICHUBAThH
Ka4ecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y9aCTHUKaMU B3aHMOJICHCTBHUSL.

INPEJMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOydyaromuiics MOJYyYUT CIEIYIOLINE
NpeIMETHbIE Pe3yJIbTaThl M0 OTAEJIbHBIM TeMaM pabodeil mporpaMMmbl yueOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTHYECKOTO aHATH3ay:

Yucaa v BBIYUCICHUA:

CBOOOJHO OIEpPUPOBATH MOHIATHSAMHU: PAIlMOHAIBHOE YHCIO, OECKOHEUHas
nepuoauveckas JapoOb, TMPOUEHTHI, HUPPALMOHATIBFHOE YHCIO, MHOXECTBA
palMOHAIIbHBIX U I€HCTBUTENIBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh JIpOOM M TPOUEHTHI JUIsl pelleHHus NPUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACe 3HAHUM U PEATbHOU )KU3HU;

NPUMEHSTh NMPUOIMKEHHBIE BHIYUCICHUS, MTpaBUjia OKPYTIEHUS, MPUKUIKY U
OLICHKY pe3yJIbTaTa BbIUYNCIICHUN;



CBOOOJHO ONEpHUPOBATH TMOHSATHEM: CTENEHb C IEJbIM IO0Ka3aTeseM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (OpMY 3aITUCH JIEHCTBUTEIBHBIX YUCEI [Tl PEIICHHUS
NPaKTUYECKUX 33/1a4 U MPEACTABICHUS JAHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HaATypaabHOM
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO OMEPUPOBATH TMOHATUAMH: JIOTapu(dM Yucia, NECATUYHBIE H
HaTypajbHbIEC JTOTapU(MBI;

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOT0 apryMEHTa;

ONEPHUPOBATH MOHATUSAMH: APKCHUHYC, ApKKOCHHYC U apKTAHTE€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHATHUSMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCHJIbBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHSTh Pa3jIMYHbIE METOJbl PEIICHUs palMOHAIBHBIX M JIPOOHO-
palMOHANIbHBIX YpPaBHEHWI, MPUMEHSATh METOJ HWHTEPBAIOB Ui PELICHUS
HEPaBEHCTB;

CBOOOJTHO OMNEPUPOBATH MMOHATUSAMH: MHOTOUJIEH OT OJHOW IEepPEMEHHO,
MHOTOWJIEH C IeJbIMU KOd(h(UIIMEeHTaMH, KOPHU MHOTOWIEHA, NPUMEHSITh
JIeJIEHUE MHOTO4YIeHa Ha MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
IUTSl pELICHUS 3a/1a4;

CBOOOJTHO ONEpPUPOBATH MOHATHUSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONpPENENIUTENb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHA CMBICT,
UCIIOJIb30BaTh CBOMCTBA OIpENENuTeNss 2 X 2 JJid BBIUHUCICHHS €ro 3HA4eHus,
OPUMEHSTh ONPENENUTENN [UIsl PELIEHUsT CHCTEMbl JIMHEMHBIX YpaBHEHUH,
MOJENHNPOBATH PEAIbHBIE CUTYallMU C MOMOILBIO CUCTEMbI JTUHEWHBIX YPaBHEHUN,
UCCJIEN0BaTh IOCTPOCHHBIE MOJEIHW C IOMOUIIBIO MaTpPULl U OINpEIeITUTENeH,
MHTEPIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUHM C KOpPHAMH Ui TpeoOpa3oBaHuUs
BBIPAXKEHHM;

BBITIOJTHATH MPE0OpPa30BaHMs YUCITOBBIX BHIPAKEHHM, COIEPKALIUX CTETICHH C
palMOHAIIbHBIM [1OKAa3aTeIEM;

UCITIOJIB30BaTh CBONCTBA norapupmMoB U1t npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHUIA;

CBOOOJTHO OMEPUPOBATh MOHATHIMHU: HpPPAIMOHAIIbHBIC, IMOKa3aTelbHbIE U
JorapuMUYeCcKre YpaBHEHHU S, HAXOJUTb UX PEIICHHS C TTIOMOIIBI0 PABHOCUIIBHBIX
NEPEXOI0B UM OCYIIECTBIISS POBEPKY KOPHEH;



NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUecKre GopMyJbl il TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHUI;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OpUMEHSTh  HeoOxonumble  (GOPMYJIBI  JUIsl  pPEIIEHHWsS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJIETUPOBATh pealbHble CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEpPaBEHCTBAa IO YCIOBUIO 3aJlayd, HCCIEA0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOIH30BAHUEM alllapaTa aireopsol.

DOyHKUMHA U TPaPuKu:

CBOOOJTHO OTEpUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/jaHusl (PYHKIUH,
B3aUMHO oOOpaTHble (QYHKIMHA, KOMMO3WULUS (yHKIUH, rpaduk (QyHKIUH,
BBITIONTHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHIMA;

CBOOOJIHO OIEpPUPOBATH MOHATHSAMHU: O0JIACTH ONPENENECHUS U MHOXKECTBO
3HauYeHUN PYHKIMH, HYTH QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMepUpoBaTh TMOHATUSAMM: UETHBIE U HEUETHbIE (DYHKIIUH,
nepuoudeckue QyHKIIMHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HauOOJbIIee W HaUMEHblee 3HaueHWe (QYHKIUH Ha
IPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: CTENEHHAss (PYHKIHMS C HATYpajIbHBIM U
IEJBIM TOKa3areyaeM, IpauK CTeneHHOW (YHKIMUA C HATYypajdbHBIM U IIEJbIM
nokasaresieM, rpaQuk KOpHsS N-od cTerneHd Kak (yHKIUU OOpaTHOW CTENEeHH C
HaTypajIbHBIM IMOKA3aTEJIEM;

ONEepUpPOBATh TOHATUSMU: JIMHEWHas, KBaJpaTudHas MU JPOOHO-IIMHEHHAS
(GyHKUIMH, BBITIOJIHSTH 3JIEMEHTAPHOE UCCIEOBAaHUE U MIOCTPOCHHUE UX Tpa(UKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTelbHAas MU JorapupmMuyeckas
GbyHKUMHM, UX CBOMCTBA U rpaduKH, MCIOIH30BaTh MX TPAQUKUA IS PEIICHHS
YpPaBHECHUM;

CBOOOJTHO ONEPUPOBATH TOHATHSAMHU: TPUTOHOMETPUYECKAss OKPY>KHOCTD,
oTpejieieHHe TPUTOHOMETPUUYECKUX (PYHKIIUN YMCIOBOTO apTyMEHTa;

UCIIONIb30BaTh rpaduku GYHKIMA IS UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3aJlay W3 JPYruX y4eOHBIX MPEIMETOB U peabHOMN
KU3HU, BBIPAXKATh (POpPMYJIaMH 3aBUCHUMOCTH MEXIY BETMUMHAMU;

Hauyana mareMaTH4ecKoro anajimsa:

CBOOOJHO OMEPHUPOBATH MOHATHSAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIasi TeOMETpUYECcKas Mporpeccus, JUHEHHBIA U
AKCIIOHEHIUATBHBIN pOCT, (hOpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEUICHUs pealbHBbIX 3a/lad MPUKIATHOTO
XapakTepa;



cBOOOJIHO OTIEPUPOBATH MOHITHIMH: ITOCIEIOBATEIILHOCTD, CIIOCOOBI 33/ TaHUS
TIOCJICIOBATEIPHOCTEW, MOHOTOHHBIE M OrPaHWYCHHBIC ITOCIIEOBATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXJICHUS MaTEeMaTHYeCKOro aHaiW3a Kak aHajamu3a
O0ECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TOHSATHUSMHU: HETNPEPBIBHBIE (QYHKIWH, TOYKU
paspbiBa rpaduka GyHKIIMHA, aCHMITOTHI rpadrka (yHKIUH;

CcBOOOIHO OIEepUpPOBaTh TOHSATHEM: (YHKIUS, HEMpEphIBHAS Ha OTpe3Ke,
PUMEHSATh CBOMCTBA HEMPEPBIBHBIX (QYHKITHH TSl pEIICHHS 3a/1a4;

CBOOOJIHO OIEpPHpOBaATh TMOHATUSMHU: TIepBas W BTOpas IPOU3BOIHBIC
GbyHKIUHU, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISITH TTPOU3BOJHBIE CYMMBI, NTPOU3BEACHUS, YaCTHOTO W KOMITO3HIIHU
IBYX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCTIOB30BaTh T€OMETPUYECKHA W (DU3UYECKHd CMBICT MPOU3BOIHOW IS
peleHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpHpPOBaTh  TOHATHSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHOECTBaMHU;

MCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Uit OTIMCAHHS PeaIbHBIX
IPOIIECCOB U SIBJICHUM, ITPH PEIICHUN 3374 U3 IPYTHX yU4ESOHBIX MPEAMETOB;

CBOOOJIHO OIEPHPOBATh TMOHATHSAMU: OIpEACIICHUE, TeopeMa, ypaBHEHHE-
CJICJICTBUE, CBOMCTBO MaTeMaTHIECKOT0 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHBIC
yYpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHnue
(undposbie)
n/ | pa3sgeiioB u TeM Beer | Konrtpoasn | IIpakruveck
oOpa3oBaTe/ibHbIE
n MpOrpaMMbl 0 ble padoThbI ue padboTbl
pecypchbl
MHOkecTBO Poccuiickas
NEHACTBATEIBHBIX AJNIEKTPOHHASI IIIKOJIA
quCeIl. https://resh.edu.ru/ Hayka
MHOrOouIEeHBI. B PETMOHBI
| Panmmonannubie 24 | https://go2phystech.ru/na
YpaBHEHUA U uka-v-regiony/ Pemry
HEpPaBEHCTBA. EI'D https://math-
CucreMsl ege.sdamgia.ru/
JIMHEUHBIX ®rBHY «dUMU»
ypaBHeHI/If/'I httpS//ﬁplrU/
Poccuiickas
AJNIEKTPOHHASI IIIKOJIA
Oy 1 https://resh.edu.ru/ Hayka
B PETHOHBI
rpacpHkt. hitps://g02phystech.ru/
: .ru/n
2 Crenennas 12 1 Do /0 ,p ystecll.fuma
uka-v-regiony/ Pemry
(yHKLHS € LETbIM E' hitps:/math
[IOKa3aTeseM T
ege.sdamgia.ru/
OIBHY «dUMU»
https://fipi.ru/
Poccwuiickas
AJNIEKTPOHHASI IIIKOJIA
Apudmernueckii https://resh.edu.ru/ Hayka
. B PETHOHBI
KOpeHb n-o https://go2phystech.ru/na
s: .
3 CTEIICHMU. 15 1 DS ,p Y
uka-v-regiony/ Pemry
Hppaunonaniibie EI™ hitps:/math
ypaBHEHUS ;
ege.sdamgia.ru/
OIBHY «dUMU»
https://fipi.ru/
4 IToxazarenrHas 10 1 Poccuiickas
GbyHKIHS. AJNIEKTPOHHASI IIIKOJIA
IToka3zaTenpHbIe https://resh.edu.ru/ Hayka
YpaBHEHUS B PETHOHBI

https://go2phystech.ru/na




uka-v-regiony/ Pemry
EI'D https://math-

ege.sdamgia.ru/
OIrBHY «dUMNU»

https://fipi.ru/

Jlorapudpmudaeckas
GbyHKIHS.
Jlorapudmuaeckue
YpaBHEHHS

18

Poccuiickas
AJIEKTPOHHASI IIIKOJIA
https://resh.edu.ru/ Hayka

B PETHOHBI
https://go2phystech.ru/na
uka-v-regiony/ Pemry
EI'D https://math-

ege.sdamgia.ru/
OrBHY «dUMNU»

https://fipi.ru/

Tpuronomerpuuec
KH€ BBIPAYKEHUS U
ypaBHEHHUS

22

Poccuiickas
AJNIEKTPOHHASI IIIKOJIA
https://resh.edu.ru/ Hayka

B PETHOHBI
https://go2phystech.ru/na
uka-v-regiony/ Pemry
EI'D https://math-

ege.sdamgia.ru/
OIrBHY «dUMNU»

https://fipi.ru/

IlociaenoBaTeabHOC
TH U TIPOTPECCUU

10

Poccuiickas
AJNIEKTPOHHASI IIIKOJIA
https://resh.edu.ru/ Hayka

B PETHOHBI
https://go2phystech.ru/na
uka-v-regiony/ Pemry
EI'D https://math-

ege.sdamgia.ru/
OIrBHY «dUMNU»

https://fipi.ru/

HenpepoiBHbIE

byHKIHIH.
[IpounsBogHas

20

Poccwuiickas
AJNIEKTPOHHASI IIIKOJIA
https://resh.edu.ru/ Hayka

B PETHOHBI
https://go2phystech.ru/na

uka-v-regiony/ Pemry
EI'D https://math-
ege.sdamgia.ru/




OIBHY «dUMU»
https://fipi.ru/

Poccwuiickas
AJNIEKTPOHHASI IIIKOJIA
https:/resh.edu.ru/ Hayka

HOBTOpeHI/Ie, B PETUOHEI
9 000011IeHHE, 5 ) https://go2phystech.ru/na
cUcTeMaTu3aIus uka-v-regiony/ Perry
3HaHUU EI'D https://math-
ege.sdamgia.ru/
OreHY «dUMN»
https://fipi.ru/
OBIIEE KOJIMYECTBO
YACOB I1O 136 10

ITPOTPAMME




ITOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoibHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3ydeHust

[[MHO)ecTBO, oneparuu
HaJl MHOKECTBAMH U MX
CBOICTBA

Huarpammsl Ditnepa-
Benna

[Ipumenenue TeopeTuKo-
MHO>KE€CTBEHHOTO
arnmapara JiIsl peleHus
3aau

ParmmonansHable uncna.
OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOUYECKHE IpoOH

ParmmonansHable uncna.
OOBIKHOBEHHBIE U
JECATUYIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOUYECKHE IpoOH

[Ipumenenue npodeit u
MIPOIICHTOB TSI PEIICHHS
MIPUKJIJHBIX 33124

[Ipumenenue npodeit u
MIPOIICHTOB IS PEIICHHS
MIPUKJIATHBIX 33134

JlecTBUTENbHBIC YHCTIA.
Pammonansueie u
HMppaIMOHAIIbHBIE YHCIIa

Apudmernueckue
OTIepaIliH C
JICMCTBUTEIIFHBIMHI
YHCJIaMU

10

Monynb
JNEMCTBUTEIHLHOTO YHCIIA U




€ro CBOMCTBA

11

[Tpubmxénnpie
BBIYHCIICHHSI, IPAaBHJIA
OKPYTJICHUS, PUKUIKA U
OIICHKA pe3yJIbTaTa
BBIYMCJICHHUI

12

OCHOBHBIE METOJIBI
pelIeHus UebIX U
JTPOOHO-pAITMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METOJIBI
pelIeHus UebIX U
JTpOOHO-paITMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

14

OCHOBHBIE METOJIBI
pelIeHus UebIX U
JTpOOHO-paAIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

15

MHOro4ieHsl OT OAHOU
nepemeHHou. Jlenenue
MHOTOYJIEHa Ha
MHOTOYJIEH C OCTATKOM.
Teopema bezy

16

MHorouseHsl ¢ HeIbIMU
ko3 (purmenTamu.
Teopema Buera

17

Pewmenune cucrem
JIMHEWHBIX YpaBHEHUHN

18

Pewmenne cucrem
JIMHEWHBIX YpaBHECHUHN

19

Marpuiia cuctemsl
JIMHEWHBIX YPaBHEHUH.
Omnpenenurens MaTPUIIbI
2%2, ero reoMeTpUIECKui
CMBICII U CBOMCTBA,;
BBIUHCJICHHE €T0
3HaYEHUS

20

OnpenenuTens MaTPHUILBI
2%2, ero reoMeTpUYECKui
CMBICI U CBOMCTBA,;
BBIYHCIICHHE €TO




3HA4YCHUA

21

[Ipumenenue
OTIpeACTUTENS IS
pEIIEeHUs] CUCTEMBI
JIMHEWHBIX YpaBHEHUHN

22

Pemenue npuknaaHbix
3aJ1a4 ¢ IOMOIIIbIO
CHUCTEMBI JINHEHHBIX
YpaBHEHU I

23

Pemenue npuknaaHbix
3aJ1a4 ¢ IOMOIIIbIO
CHUCTEMBI JINHEIHBIX
YpaBHEHU U

24

KoHnTtponbhas paboTa:
"ParinoHaLHEIE
ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX ypaBHEHUI"

25

DyHKITHSA, CTTOCOOBI
3a1aHusl PyHKITUH.
B3anmuo obpaTHbIe
¢dbyakuun. Kommnosurus
byHKIHI

26

I'padux byskIIM.
DJjieMeHTapHbIe
npeoOpazoBaHUs

rpaukoB QyHKIHI

27

O6uacth onpeaeieHus 1
MHO>XECTBO 3HaYEHUH
¢dbynkuun. Hymn
¢bynkuun. [IpomexyTku
3HaK MOCTOSTHCTBA

28

UYETHbIEC N HEUETHBIE
byHKIHIH.
[Tepuonnueckue
¢bynkuun. [IpomexyTkn
MOHOTOHHOCTH (PYHKIIMU

29

MakcumyMmsbl 1
MUHUMYMBbI (QYHKITHH.
Haubonbuiee u
HauMEHbIIIee 3HAYCHUE




(GYHKIIUU Ha IPOMEKYTKE

30

JIuHeiiHas, KBagpaTUYHAs
U ApOoOHO-TUHEHHAS
byHKIIH

31

DJjieMeHTapHOe
UCCIIeIOBaHNE U
MMOCTPOEHUE TPAPUKOB
TUX QyHKIUH

32

DJjleMeHTapHOe
UCCIIeIOBaHNEe U
MOCTPOEHUE TPAPUKOB
TUX PyHKIUH

33

CreneHsn ¢ LEeJIbIM
nokasareieM. bunom
Hrrotona

34

CreneHsn ¢ LEeJIbIM
nokasareiieM. bunom
Hrrotona

35

CrenenHas GyHKIHSA C
HATYpaJbHBIM U LIEJIbIM
nokasaresnem. Eé
CBOMCTBa U Tpaduk

36

KoHnTtponbhas pabora:
"Crenennas pyukmus. E¢
cBoMcTBa U rpaduk"

37

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTENECHU U
€ro CBOMCTBa

38

Apudmerrnaeckuii KOpeHb
HaTypaJbHOM CTENECHU U
€ro CBOMCTBa

39

[IpeobOpazoBanms
YHCIIOBBIX BBIPAKEHHIA,
COZepKANTNX CTETICHH U
KOpHHU

40

[IpeobpazoBanms
YHCIIOBBIX BBIPAKEHHIA,
COZepKANTNX CTETICHH U
KOpHHU

41

[IpeobOpazoBanms
YHCIIOBBIX BBIPAKEHHIA,




COJIEpIKaIINX CTETIEHU U
KOpHHU

42

HppaunonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEeIICHHUS
MppalMOHATILHBIX
YpaBHEHU U

43

HppaunonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEeIICHHUS
MppalMOHATILHBIX
YpaBHEHU U

44

HppaunonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEeIICHHUS
MppalMOHATILHBIX
YpaBHEHU U

45

PaBHOCHIIBHBIE TTEpEXObI
B peLIEHUHN
MppalMOHATIbHBIX
YpaBHEHU U

46

PaBHOCHIIBHBIE TTIEpEXObI
B peLIEHUHN
UppalMOHATILHBIX
YpaBHEHU U

47

PaBHOCHIIbHBIE TTIEpEXObI
B peLIEHUN
MppalMOHATILHBIX
YpaBHEHU U

48

PaBHOCHIIbHBIE TTEpEXObI
B peLIEHUHN
UppalMOHATILHBIX
YpaBHEHU U

49

CaoiicTBa u rpaduk
KOpHSI N-OM CTENEeHU KakK
byHKIMH 00paTHON
CTETeHU C HaTyPaJIbHbIM
MoKazaresiem

50

CaoiicTBa u rpaduk
KOpHSI N-OM CTENEHU KaK
GbyHKIMH 00paTHON




CTETEeHU C HaTyPaJIbHBIM
MoKazaresnem

51

KoHnTtponbhas pabora:
"CsoiicTBa u rpadux
KOpHSI N-Oi CTETECHHU.
HppaunonanbHbie
ypaBHeHUS"

52

CreneHs ¢
palMOHAIBHBIM
MoKazaTejieM U eé
CBOMCTBA

53

CreneHs ¢
palMOHAIBHBIM
MoKazaTejieM U eé
CBOMCTBA

54

CreneHs ¢
palMOHAIBHBIM
MoKazaTelieM U eé
CBOMCTBA

55

[TokazaTenpHas GyHKIHS,
e€ cBoiicTBa U rpaduk

56

Hcnons3oBanue rpaduka
GYHKIIUY 1711 peeHus
YpaBHEHU U

57

Hcnons3zoBanue rpaduka
GYHKIUY 171 peleHHs
YpaBHEHU U

58

[Toka3zaTtenbHble
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEeIICHHUS
MOKa3aTeNbHbBIX
YpaBHEHU U

59

[Toka3zaTtenbHble
ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEeIICHHUS
MOKa3aTeNbHbBIX
YpaBHEHU U

60

[TokazarenbHbIe
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEeIICHHUS
MTOKa3aTeIbHbBIX




YpaBHEHU U

61

KoHnTtponbhas paboTa:
"[loka3arenpHas
¢byuxus. [lokazarenpHbie
ypaBHeHUs"

62

Jlorapudm uuncna.
CaoiictBa sorapudma

63

Jlorapudm uuncna.
CaoiictBa sorapudma

64

Jlorapudm uuncna.
CaoiictBa sorapudma

65

Jecsatuanbie u
HaTypaJIbHbIE JTOTapUPMBI

66

Hecsatuanbie u
HaTypaJbHbIE JJOTapUPMBI

67

[IpeobpazoBanue
BBIPAYXKECHUI, COJIEPIKAILINX
sorapuMbl

68

[IpeobpazoBanue
BBIPAYXKECHUI, COJIEPIKAILINX
sorapuMbl

69

[IpeobpazoBanue
BBIPAYXKECHUI, COJIEPIKAINX
sorapuMbl

70

Jlorapudpmuaeckas
byHKIM, €€ CBOWCTBA U

rpaduk

71

Jlorapudpmuaeckas
byHKIM, €€ CBOWCTBA U

rpaduk

72

Hcnons3oBanue rpaduka
GYHKIIUY 1711 peeHus
YpaBHEHU U

73

Hcnons3oBanue rpaduka
GYHKIIUY 1711 peeHus
YpaBHEHU U

74

Jlorapudmuaeckue
ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEeIICHHUS
JoTapu(HMHIECKUX




YpaBHEHU U

75

Jlorapudmuaeckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEeIICHHUS
Jorapu(hMHIECKUX
YpaBHEHU U

76

Jlorapudpmuaeckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEeIICHHUS
Jorapu(hMHIECKUX
YpaBHEHU U

77

PaBHOCHIIbHBIE TTIEpEXObI
B peLIEHUN
Jorapu(GhMHUIECKUX
YpaBHEHU U

78

PaBHOCHIIBHBIE TTIEpEXObI
B peLIEHUHN
Jorapu(hMHIECKUX
YpaBHEHU U

79

KoHnTtponbhas paboTa:
"Jlorapupmuueckas
GbyHKIHS.
Jlorapudmuaeckue
ypaBHeHUs"

80

Cunyc, KOCUHYC, TAHTE€HC
Y KOTaHT€HC YHCIOBOI0
aprymeHra

81

Cunyc, KOCUHYC, TAHTE€HC
Y KOTaHT'€HC YHCIOBOI0
aprymeHra

82

ApKCHUHYC, apKKOCUHYC U
apKTAHT€HC YMCIOBOTO
aprymeHra

83

ApKCHUHYC, apKKOCUHYC U
apKTAHT€HC YMCIOBOTO
aprymeHra

84

Tpuronomerpudeckas
OKPY’KHOCTb,
orpezeneHue
TPUTOHOMETPUUECKHUX
(yHKIMIA YHUCIIOBOTO




aprymeHra

85

Tpuronomerpudeckas
OKPY’KHOCTb,
orpezeneHue
TPUTOHOMETPUUECKHUX
(yHKIHA YHUCIOBOTO
aprymeHra

86

OcCHOBHEIE
TPUTOHOMETPUIECKHE

hopMyIIBI

87

OCHOBHEIE
TPUTOHOMETPUIECKHE

hopMyIIBI

88

OcCHOBHEIE
TPUTOHOMETPUIECKHUE

hopMyIIBI

89

OcCHOBHEIE
TPUTOHOMETPUIECKHE

hopMyIIBI

90

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

91

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

92

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHU U

95

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHU U

96

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHU U




Pemenune
97 TPUTOHOMETPUUYECKUX
YpaBHEHU U

Pemenue
98 TPUTOHOMETPUUYECKUX
YpaBHEHU U

Pemenune
99 TPUTOHOMETPUUYECKUX
YpaBHEHU I

Pemenune
100 TPUTOHOMETPUUYECKUX
YpaBHEHU U

KoHnTtponbnas paboTa:
"TpuroHomeTpuyecKue
101 BBIPAKECHUS U
TPUTOHOMETPHUECKHE
ypaBHeHUs"

IlocnemoBaTeIbHOCTH,
CITOCOOBI 3aJJaHHUs

102 ITOCJIEIOBATEILHOCTEIA.
MeTtox MaTeMaTHIECKOM
WHIYKIIAA

MOHOTOHHEIE U
OTpaHUYCHHBIC

103 IMOCJIEIOBATEILHOCTH.
Ucrtopus ananuza
OCCKOHEYHO MaJbIX

Apudmernueckas
porpeccus

104

I'eomerpuyeckas
nporpeccus

105

beckoneuno yobIBaroras
106 reoMeTpuyecKas
nporpeccus

CyMMa GecKOHEYHO
yOBIBatomen
r€OMETPUYECKOMN
MIPOrpeccuu

107

108 JIuHeiHbIi u
AKCIOHEHIHAIBHBIN POCT.
Uucno e. Dopmyna




CJIOKHBIX ITPOLICHTOB

JIuneiHbIi u
AKCIOHEHIHAIBHBIN POCT.
Yucno e. Dopmyna
CJIO’KHBIX MTPOLIEHTOB

109

Hcnonb3oBanue
110 MPOTPECCUU IS PEIICHUS
peanbHBIX 3a/1a4

MIPUKJIQJHOTO XapaKkTepa

KoHnTtponbhas paboTa:
111 "I[locnenoBaTenbHOCTH U
nporpeccun”

HenpepriBable GhyHKIIUN

112 .
U UX CBOMCTBA

Touka pa3psbiBa.
113 AcuMIITOTHI TpadKOB
byHKIHI

CpoiicTBa GyHKIIUN
HETPEPBIBHBIX HA OTPE3Ke

114

CpoiicTBa GyHKIIUN
HETPEPBIBHBIX HA OTPE3Ke

115

Mertoa nHTEpBaIOB ISt
pellIeHUs HEPABEHCTB

116

Mertoa uHTEpBaIOB ISt
pelIeHUs] HEPABEHCTB

117

Mertoa nHTEpBaIOB ISt
pelIeHUs] HEPABEHCTB

118

[IpumeHeHue cBOICTB
119 HETIPEPHIBHBIX (QYHKITAN
JUIS pelleHus 3a/1a4

[IpumeHeHue cBOICTB
120 HETIPEPHIBHBIX (QYHKITAN
JUIS pelleHus 3a/1a4

[TepBas u BTOpas

121
MIPOU3BOJIHBIE (DYHKLIMU

Onpenenenue,
122 F€OMETPUUYECKUN CMBICIT
MPOU3BOAHOM

123 Onpenenenue,
(M3UYECKUN CMBICI




MPOU3BOAHOM

124

YpaBHeHUE KacaTeIbHON
K rpaduKy QyHKITUH

125

YpaBHeHUE KacaTeIbHON
K rpaduky QyHKITUH

126

[IpousBoaHsie
AIIEMEHTAPHBIX (PYHKIIMHA

127

[IpousBoansie
AIIEMEHTAPHBIX (PYHKIIMIHA

128

[IpousBogHast CyMMBbl,
MIPOU3BEICHUS, YaCTHOTO
Y KOMIO3UIMH QYyHKIUN

129

[IpousBogHas CyMMmBbl,
MIPOU3BEICHUS, YaCTHOTO
Y KOMIO3UIMH QYyHKIUN

130

[IpousBogHas CyMMmBbl,
MIPOU3BEICHUS, YaCTHOTO
Y KOMIO3UIMH QYyHKIUN

131

KoHnTtponbnas pabora:
"I[IpousBoagHas"

132

[ToBTOpEHME, 0600IIEHNE,
CHCTEeMaTH3als 3HAHMI:
"YpaBuenus"

133

[ToBTOpeHmE, 0600MIEHNE,
CHCTEMAaTH3aIlus 3HAHHI:
"®yHkuun"

134

HrtoroBas KoHTpoOJIbHAS
pabora

135

HrtoroBas KoHTpoOJIbHAS
pabora

136

[ToBTOpEHME, 0600IIEHNE,
cucTeMaTu3aus 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

136

10




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJBLHOTO
MPOIIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Maremaruka: anre6pa 1 Hauajga MaTeMaTHYECKOTO aHaIN3a, TeOMETPHSI.
AnreOpa 1 Havajla MaTemMaTH4YecKoro aHaiausa (B 2 yactsax), 10 kimacc/ Yacts 1:
Mopakosuu A.T"., Cemenos I1.B.; Hacts 2: MopakoBuu A.I'. u npyrue; noju

penakmueit Mopakosuua A.I'., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«MOIL, MHEMO3HMHA»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Marematuka: airedpa 1 HadaJla MaTeMaTUYeCKOro aHalin3a, reomeTpus. Anredpa
¥ Havajla MaTeMaTtudyeckoro ananu3sa. 10 kiacc(6a30Bblil U yriTyOJIeHHbBIH
YPOBHH): MeToaudeckoe nmocooue s yuurens/ A.I'.Mopakosuu, [1.B.CemEénos.

- M.:MHuemo3uHa
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