MHWHHCTEPCTBO ITPOCBEIEHNS POCCUICKOM ®EJIEPAITUN
MuHucTepcTBO 00pa3oBaHus U HayKu KpacHOsSpPCKOTO Kpas
MyHHITMTIATPHOE aBTOHOMHOE 00111€00pa3oBaTelibHOe yupexkaeHne «Cpeaass

oOmeoOpa3oBarenpHas mkosna Ne4y r. CocHoBoGopcka

MAQY COII Ne4 r. CocHOBOOOpCKa

PACCMOTPEHO COI'-TACOBAHO YTBEPXJIEHO
Ha 3aceganuu MO Metoauueckum CoBeToM Hupexrop MAOY COII
Ne4
MAOY COLI Ne4
I'IL T'yn JL.M. IlecroBa
[Iporoxom Nel ITporoxon Ne 1 IMTpukaz Ne 01-13-156
ot «30» aBrycra 2023 r. ot «31 » aBrycra 2023 r ot «31» aBrycra 2023 r
PABOYASA ITPOTPAMMA

(ID 3094990)

yueOHOro npeaMera «AJiredpa u Ha4ajIa MaTeMaTHYECKOr0 AHAJIU3A.
ba3oBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

r. CocHoBooOopck 2023
NOACHUTEJIBHAS 3AITUCKA



Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs M oOydaronuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusi, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszanusi mporpamMmbl 0OecTIieUYMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTH O0yUYAIOIITUXCA.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTUYECKOTO aHAIM3a» SBISIETCS OJHUM M3
HaumOoJiee 3HAYMMBIX B IIpOrpaMMe CTapIied IIKOJIbI, TOCKOJBKY, C OJHOM
CTOPOHBI, OH OOCECIeYMBACT HWHCTPYMEHTAJbHYIO 0a3y U1 H3y4YeHHUs BCeX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYIOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAlOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOoTopas (GOpMyJIUPYET CBOU JOCTUKEHUSI B MaTeMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJAJEHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH WCTHHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHUECKOE MbIIeHUE. B xo/me n3yuenus
anreOppl M HayaJdl MaTEeMaTHYECKOTO aHaiM3a B CTapIIeH IIIKOJIe ydJaluecs
MOJIYYatOT HOBBIM OMNBIT PEHICHUS MPUKIATHBIX 3a/1ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX ~ PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TMPUPOJE, Hayke M B MCKYCCTBE, C BBIJAIONAMHUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU ¥ X aBTOPAMH.

Kypc obnagaet 3HaYMTENBHBIM BOCTHUTATEIBHBIM ITOTEHIIHAIOM, KOTOPBIM
peanusyeTcs Kak uepe3 y4eOHbIM MaTepuall, ClocOOCTBYIOMIMM (HOPMUPOBAHUIO
HAy9YHOTO MHPOBO33PCHHS, TaK W 4epe3 crenuduky ydeOHOW AesATEIBHOCTH,
TpeOyromen CaMOCTOSATEITLHOCTH, aKKypaTHOCTH, MIPOJIOJKUATETHHON
KOHIIEHTPAIINN BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYCHHBIN PE3yIIbTaT.



B ocHoBe Meroguku oOydeHus ainredpe M HayajgaM MaTeMaTU4YeCKOIo
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIIHNE COJNEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHBIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM MW3Y4YalOTCS Ha MPOTSKEHUH JIBYX JET
oOydeHHs B CTaplleld MIKOJIe, €CTECTBEHHO IOMOIHSIS JPYr ApPyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu U pasgenamu. JlaHHBIA Kypc  SIBIsETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLHMIUIAH: anredpa, TPUrOHOMETPHs, MATEMAaTUYECKUM aHau3,
Teopuss MHOkeCcTB U Jip. [lo Mepe Toro kak ydaiuecs OBJIaJeBalOT Bc€ Ooiee
MIUPOKUM MaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (OPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MaTEMAaTUYECKYyK) MOJENb PEaTbHOU
CUTyallud, TPUMEHSTh 3HAHUS, IOJyYEeHHbIE B Kypce «Anrebpa W Hauana
MaTEMaTUYECKOTO aHaJu3ay, sl PEIICHUs] CaMOCTOATEIbHO C(HOPMYITUPOBAHHON
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JTUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(dbopMHUpoOBaHUE HABBHIKOB MCIIOIB30BAHUS JIEUCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM mikojie. B crapmieil mikoiie ocoboe BHUMaHUE yaAeNseTcs
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B ce0d
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
PAallMOHAJIBHO BBINOJHATH JEUCTBUSI C HHUMH, J€JaTh IPUKUAKY, OLICHUBATH
pe3ynpTaT. OOydaromuecs MNOIY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIaMM, 3alHCaHHBIMH B CTaHAApTHOW dopme,
UCIIOJIB30BAHUA MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHNS YMCIIOBBIX BBIPAKCHUN.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEANNU3YETCS HA IMPOTIKEHUH BCETO
oOyueHus B cTapliedl IIKoje, MOCKOJbKY B KaXKJIOM pazjliene MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBIaJeBaOT
pPa3IMYHBIMUA METOJAMHU pPEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOrapuMHUYECKUX W  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA P UCCIIETOBAHUHT
(GyHKIMI ¢ TOMOIIBIO MPOU3BOAHON, PEIICHWH MPUKIATHBIX 3a1ad M 3aJad Ha
HaxO0XKJEHUE HaumOOJbIIMX MW HAUMEHbIIMX 3Ha4YeHW ¢QyHKuud. JlaHHas
colep)KaresibHas JIMHHUS BKIIOYAaeT B ce0d Takxke (OpMUPOBAHHE YMEHMM
BBINIOJIHATH pacy€Tsl MO (opMynaMm, NpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,
collepKalllUX CTENeHH W Jiorapudmbl. brarogaps H3ydeHHIO airedpanyeckoro
Marepraja IPOMCXOAWT  JAJbHEWINEe  pa3BUTHE  AJNTOPUTMHYECKOTO U



a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JI€TYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npeiaraet d(PGEeKTUBHbIE HHCTPYMEHTHI ISl PEIICHUS MPaKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJa4, HarjsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxartenbHo-MeTonnueckas auHus «DyHkimu u rpaduku» TECHO
MEPeruIeTaeTcs ¢ IPYruMu JUHUSAMU Kypca, MMOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCIIEI0BATEIbHOCTh U3YYCHUS MaTepuana. Nzyyenue CTETIEHHOM,
NOKa3aTeIbHOM, Torapu(pMUUECKOW U TPUTOHOMETPUUECKUX (DYHKINI, X CBOHCTB
U rpauKoB, UCMOJIb30BaHNE (QYHKLUMHA AJIsI PElICHUs 3a/1ay U3 JPYTUX y4eOHBIX
OPEeIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KAaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pPEIICHUEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, MCCJIENOBATh TOJYYeHHbIE (YHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cojepkaTeIbHON JIMHUM HaleJeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHoON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETH3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh MCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, OINpeAensaTh HUX HauOOJbIIMEe W HAUMCHBIIHNE
3HAUEHUs, BBIYHUCIATH IUIOMAAU (GUryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIENIEd peallbHbIX CHUTYaIUH,
HaXO0XJICHUSl HAWJIy4YIlIeTO PEHIEHUS B MPHUKIAIHBIX, B TOM YHUCJIE COLHUAJIbHO-
SKOHOMUYECKHUX, 3a]ayaX. 3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHalinu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IIOTHYECKOTO U KPEATUBHOTO
MBIIUICHUSI, (POPMHUPOBAHUIO YMEHUW pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHUKEe U HcKyccTBe. OOydaromuecs y3HAOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  DJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPECTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT
HauOosiee YHUBEPCAIbHBIN S3bIK, OObEIUHSIONINN BCE pa3/ielibl MAaTEMAaTUKU U €€
MPUJIOKEHHUH, OHU CBA3BIBAIOT Pa3Hble MATEMAaTUYECKUE TUCLUUIUIUHBI B €IUHOE



nenoe. [loaToMy BaKHO 1aTh BO3MOYKHOCTH INKOJBHUKY NOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTEMaTHYECKOIO  MOJCIHMPOBAHMS, KOTOpPBIE  IPU3BAHBI
c(hopMHpPOBATh HABBIKK MTOCTPOEHUSI MOJIECNIEH peabHbIX CUTYyallui, UCCIIE0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETAUNNA MOJTYYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbII
U3 pa3AesoB IPOrpaMMBbl, OCKOJIBKY BECh MaTepuai Kypca IUPOKO UCIOJIb3YETCS
JUISL PELIeHUs TPUKIIAAHbBIX 3a1ad. [Ipy pemeHun peanbHbIX MPAKTUYECKUX 33734
yyaliuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HMCIOJIb30BaTh AHAJIOTHIO, 0000HaTh M KOHKPETU3UPOBATH
npobsiemy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Havaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM mutaHe Ha wW3ydeHHE Kypca anreOpbl M Hayajdl MaTeMaTHYeCKOTO
aHaJInu3a Ha 0a3oBoM YpOBHE OTBOJIUTCS 2 yaca B
Henemto B 10 kmacce m 3 yaca B Henenmro B 11 kmacce, Bcero 3a jaBa roja
o0ydenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEYHbIE  TepuoAuYeckue  JpoOu.  ApudMeTHUYecKue  Oomnepauud  C
palMoHaIbLHBIMU YHCIIaMH, TIPE0Opa30BaHUs YUCIOBBIX BhipakeHul. [Ipumenenue
Ipo0el U MPOLEHTOB JJI PELIeHUs MPUKIAJHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanpHble W HMppalMOHAJIBHBIE YHUCIA.
ApudmeTndyeckue omnepanuu ¢ JACHUCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPAaBUiIa OKPYIJICHUS, IPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUI.

Crenmenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JIeUCTBUTENBHOrO yucna. Mcmonb3oBaHue moaxonsmed  ¢Gopmbl  3amucu
JNEUCTBUTENIBHBIX YHUCEN ISl PEIICHUs] MPAKTUYECKUX 3a7ad U MPEJACTaBICHUS
JAHHBIX.

ApudmeTndyecknii  KOpeHb  HaTypalbHOM  crtemeHu.  JlelictBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb YypaBHEHUsA. HepaBeHCTBO, pEIIEHUE HEPABEHCTBA.
Metox UHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHU M HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKHUX 3a]a4
Y 3a/1a4 U3 Pa3auyHbIX 00JIacTel HAYKU U peaibHOM KU3HMU.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpatHble (QyHKIUY.

OO6nacTp onpeneneHus © MHOKeCTBO 3HaueHut Qynkuuu. Hynu dyHkuu.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennast (yHKIUSI C HATYpaJIbHBIM U IIEJIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYXKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(YyHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATECIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opmyna CIOXKHBIX NMPOLEHTOB. Mcnonb30BaHWE TPOrPECCUU A
pELIEHUs PeaIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, omnepainuu HajJ MHOXecTBamu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOIIECCOB U SIBJICHUM, NPU PEIICHUH 33129 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

HarypanbHbie u niensie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJACPKAIMMUX CTETIEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblEe ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4eCKUX 3ajlad M 3aJa4 U3 Pa3jinyHbIX 00JlacTel HayKh U pealbHOU
KU3HU.

DyHKUNH U TPaPUKH

Oyukuust. [lepuogmveckne  dyHknuu. IIpomMexkyTKH  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HaumOonbliee W HamMmeHbliee
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[TokazarenbHas u jorapudpmudeckas QyHKIUHA, UX CBOWCTBA U TpaduKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN I peLICHUs YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3a]ad M3 JAPYTUX YUYEOHBIX
MPEIMETOB U PEATBHOU KU3HU.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  ¢ynkuuu. ['eomerpuueckuil ©U  (QU3UYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
POU3BOJIHON CYMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HauOoblIero 1 HaMMEHBIIET0 3HAaYeHUsT PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3aJadax, JJs ONpPENeNIeHHs CKOPOCTH IMpoIecca, 3aJaHHOro
dbopmymoit uim rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBIC]I. Bpruuciaenue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JOCTH)KEHUE HA YPOBHE CpPEHEro 00IIero o0pa3oBaHus CASAYIONIUX JUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YyJbTAThl OCBOCHHUS MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBICHUH,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COILMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TatproTdyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO 3THX JOCTIKEHHM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM JTYXOBHBIX [HEHHOCTEN POCCUHCKOTO HApO/1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JTIOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4EHOI0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOEHHUE YCTOMYMBOIO OYTIyIIIEro.

DCTEeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOYas 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHUS TIPHUMEHSATh MaTeMaTHYCCKHE 3HAHUSA B
HWHTEpecax 370poBoro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCHUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3nyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO.

TpynoBoe BoclIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccuu W peanru30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON M COLUATbHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHWM sl peuieHus 3aj1ay B
00JaCTH  OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OIICHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKu U  OOIIECTBEHHOW TMPAKTUKH, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh NMPOEKTHYIO M HCCIEIOBATENbCKYIO NEeATeIbHOCTD
UHANBUAYAITBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3YyIOTCS OBJIaICHUEM YHUBEpCaJIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuuseepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo008  NO3HAHUA  OKpyJcaroue2o  Mupa,  NpuMeHeHue  JI02UYECKUX,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMATHYECKUX
00BEKTOB, TMOHATUM, OTHOUIEHUM MEXAY MOHATUSAMH; (HOPMYIUPOBATH
OmNpeNeNiecHUs]  MOHATHH;  yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABIISITH ~ MAaT€eMaTU4YeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeaiaraTb  KpUTEpPUM  JUIsL  BBIABJICHUS ~ 3aKOHOMEPHOCTEH WU
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aKJIFOUCHUHN, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJI€HUS U BBIBOJIBI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

bazoBrie HCCIICAOBATCIBCKUC I[GﬁCTBPISII

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBIICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOATEIHHO (POpMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAaHUS, OIEHHWBATH JTOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TaKKE BBIIBHUTaTh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBISIBIIATH JAeUIMTH MHGOPMALMK, NTAHHBIX, HEOOXOAMMBIX JJIi OTBETa
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOpPM MpEACTaBICHNUS,

CTPYKTYypUpPOBaTh HHGOPMAIIUIO, IPEACTABIATh €€ B pa3IMuHbIX (HopMax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KomMmyHukamueénwvle  Oelicmeus,  o0Oecneyugarom

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00OYUAIOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOMN TEMBI,
npo0OJieMbl, pelIaeMoi 3a1a4u, BbICKa3bIBaTh UJIEH, HAlIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh pa3juyhe M CXOACTBO IMO3HIIUI; B
KOppEKTHOU (hopme GOpMyITUpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  pE3yabTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YU4ETOM 3aJ]1a4 MPE3EHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW pabOTHI MIPU pelICHHH YIeOHBIX 3aa9; MPUHUMATH [IeTh
COBMECTHOW JIESITETHbHOCTH, IUIAHMPOBATh OPTAHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeaeisaTh BUIBI paboT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CyX aeHUs, 0OMEH MHCHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJIUHUPOBATh CBOM JCHCTBUSA C JAPYTUMH WICHAMH KOMAaHJbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMU B3aMMOICHCTBHUS.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHHS 3a7a4M, BEHIOUPATh CIIOCOO pEelIeHus ¢

Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTpOJIB:

BJIaACTh HaBbIKaAMHU MMO3HABATEILHOU pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yiibTaTa pCIICHUS MaTeMaTHYeCKOM 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISABICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU M YCIOBUAM, OOBACHATH
IPUYHMHBl JOCTUKEHUS WIIA HEJOCTHIKEHHSI pPE3yJIbTATOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hadaja MaTEMaTUYECKOTO aHAJIU3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KUIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIeCATUYHAS JPOOb, MPOIEHTHI.

Boimonuate  apumeTHyeckue — omepanud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C I€JIbIM IOKa3aTeleM; CTaHJapTHas
dbopMa 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHOM CTENEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAHTE€HC MPOU3BOJIBHOTO YIJIA;
MCITIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKJECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsATh nmpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonusaTh npeoOpa3zoBaHusl I1ENbIX, PALMOHAIBHBIX W HUPPALUMOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPALHOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IUYHbIX 00JIacTe HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajbHblE CHUTyallMM Ha $3bIKE auredpbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEIH C HCIOIb30BAHUEM alapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUSAMU: YETHOCTb U HEYETHOCTh (YHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBath rpaduku (QyHKIUN AJisi  HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Havana maTeMaTH4ecKOro aHaJIN3a

OnepupoBaTh NOHATUSAMHU: IIOCIENOBATENBbHOCTb, apudmernyeckas MU
reOMETpUYECKasl IPOrPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlas TIeOMETpHYEcKast
nporpeccusi, cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PEUICHUS
peaNbHbIX 337a4 IPUKIIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBI — ammapar Juisi  ONHCAHMS
peaslbHBIX TPOLECCOB W SIBJICHHUM, MpH pEHIeHUH 3aJad M3 JPYruX y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSMH: omnpelereHue,  Teopema,  CIEJCTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TMOHATUSAMH: HATYpAIbHOE, I1IE€JIOE€ YHUCJIO0; HMCIIOIb30BATh
NPU3HAKYU JCIMMOCTH LEJbIX YUCEII, Pa3JIOKEHHUE YHCIIA HA MPOCThIE MHOKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTEIICHB C PAIMOHATIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATH TMOHATUSAMM: IMOKA3aTEIbHOE YpPAaBHEHHME W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe pemeHust mpocTeHImx TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHbIE CHUTyallMM Ha $3bIKE aire0pbl, COCTABIATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJayH,
UCCJIeI0BATh TOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSMU: [epuUoAMYEcKas  (QYHKUMS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyMa (GYHKIHMH, HauOoJblIee W
HauMEHbIIee 3HA4YeHUs (YHKIUU HAa TMPOMEXKYTKE; HCIOIb30BaTh UX JUIs
uccienoBanus QpyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Hcnonp3oBath Tpaduku (QYHKUIMA JUIsi MCCIEAOBAaHUS MPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3aaad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (DYHKINN, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YyJIbTAaThl UCCIEI0BAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKIACHHS HAWJIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSAMH: [E€pBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble 3JeMEHTApPHBIX (DYHKIHA, BBHIYHCIATH HHTETPa
o ¢popmyne Hotorona—JleliOuuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBaMHU MaTEMaTHUECKOTO aHaIn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PaloHaibHbIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresemM
3 ApubdMeTnuecknii KOpeHb N—0i CTENEHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. T puroHoMeTpudecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5
5 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
CreneHsp ¢ pallMOHATLHBIM [TOKA3aTENIEM.
1 [TokazarensHas pyakuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenue mpou3BOHOM 24 1
5 HHTerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
8 [ToBTOpenue, 060061IeHNE, CCTEMAaTH3alUs 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 MHo0xecTBO, orneparuy HajJ MHOKECTBAMH. 1 04.09
Juarpammel Ditnepa—Benna '
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
2 JeCSITUYHBIE TPOOH, IPOLIEHTHI, 1 06.09
OECKOHEYHBIE MTEPHUONUECKHIE TPOOH
ApubmMeTnueckue oreparuu ¢
3 palnMoHaIbHBIMHU YUCIIAMH, 1 11.09
peoOpa30BaHMsI YUCIOBBIX BhIPAXKEHHMA
[Ipumenenue npoOeii U MPOLIEHTOB IS
4 peuieHus NpuKIagHblX 3a4a4d U3 pasIndHbIX 1 13.09
OTpaciiell 3HaHUI U peanbHOM KU3HU
[Ipumenenue npoOeii U MPOLIEHTOB IS
5 peuieHus NpuKIagHblX 3a4a4d U3 pasIindHbIX 1 18.09
oTpacJel 3HaHUM U peaabHOU KU3HU
JleficTBUTENbHBIE YKca. PalnoHanbHbIe U
6 1 20.09
HppalMOHAJIbHBIE YHCIIa
ApudmMernueckue onepanuu ¢
7 pid P 1 25.09
JNENCTBUTENbHBIMU YUCIIAMU
[TpubnmkEHHBIE BEIYUCIICHUS, TIPABUIIA
8 OKpPYTJIEHUS, IPUKHJIKA U OLIEHKA 1 27.09

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXXIECTBEHHEIE

9 02.10
npeoOpa3oBaHms

10 VYpaBHeHME, KOPEHb YPaBHEHUS 04.10

11 HepaseHcTBO, penienne HepaBeHCTBa 09.10

12 Meto1 uHTEpBAJIOB 11.10

13 Pemenue IUJ;eJH)Ix U IpOoOHO-palMOHATBHBIX 16.10
YpaBHEHHI U HEPABEHCTB
KonTponsnas pabora no teme "MHokecTBa

14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCE. 18.10
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"

15 OyHKIHUSA, CTTOCOOBI 3a1aHusT DYHKIIUH. 53.10
B3aumHo o6paTHbIe GyHKIMH
I'paduk dyakumuu. O6macTs onpeneacHus u

16 MHOYECTBO 3HaueHun pyHknuu. Hymm 25.10
¢byukun. [IpoMexxyTky 3HAKOMOCTOSTHCTBA

17 UETHbie 1 HEUETHBIC (PYHKITMH 08.11
CreneHs C 1eNIbIM [TOKA3aTEeIeM.

18 CrannapTtHas hopma 3arucu 13.11
JNEHCTBUTENHLHOTO YMCIa
Hcnonb3oBanue noaxosiiei popmsl

19 3aMMcy JeMCTBUTENbHBIX YHUCEN JIS 1511
pelIeHUs MPaKTUYECKHX 3a7a4 U
MIpPE/ICTaBJICHUS] TAHHBIX
CrenenHas GyHKIHS ¢ HATYpPabHBIM U

20 eJIbpIM nokasareneM. E€ cBoiicTBa 1 20.11
rpaduk

21 ApupmeTruecknii KOpeHb HaTypalbHOMN 2211

CTCIICHHU




ApupmeTruecknii KOpeHb HaTYpaIbHON

22 27.11
CTENEHU
CBoiicTBa apuPMETHIECKOTO KOPHS

23 8 29.11
HaTypaJIbHOM CTENEeHU
CBoiicTBa apuPMETHIECKOTO KOPHS

24 8 04.12
HaTypaJIbHOM CTENEeHU
CaoiicTBa apr(pMETUIECKOTO KOPHS

25 Ny 06.12
HaTypaJIbHOM CTENEeHU
JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU

26 N 11.12
N—oii cTeneHu
JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU

27 N 13.12
N—oii cTeneHu
JeiicTBust ¢ apupMEeTHUIESCKUMHU KOPHSIMU

28 . 18.12
N—oii cTeneHu
JeiicTBust ¢ apupMeTHUIESCKUMHU KOPHSIMU

29 . 20.12
N—oii cTeneHu
JelicTBust ¢ apupMeTHUECKUMHU KOPHSAMU

30 . 25.12
N—oii cTeneHu
Pemmenune uppairoHanbHBIX ypaBHEHUN U

31 27.12
HEPaBEHCTB

39 Pemenne uppaimoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

33 Pemienne nppanoHaNbHBIX YpaBHEHUHN U
HEPABEHCTB

34 Peienne nppanioHaNbHBIX YpaBHEHUHN U
HEPABEHCTB

35 Penrenne nppanoHaNbHBIX YpaBHEHUHN U

HCEPAaBCHCTB




36

CoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CoiicTBa u rpaduk KOpHS N-0ii cTENeHN
KonTtponeHas pabota o Teme

38 "ApudMeTHuecKuii KOpeHb N—0# CTETNeHHN. 1
WppanmoHaisHbie ypaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

40 CuHyC, KOCHHYC U TAHT€HC YHCIOBOTO 1
aprymMeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 oTpeieJICHUEe TPUTOHOMETPHUECKHIX 1
(yHKIIHMI YUCIOBOTrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

44 oTpeieJICHUE TPUTOHOMETPHUSCKHIX 1
(YHKIIMI YUCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

49 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpAXKCHUMN

50 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIpAXKCHUMN




[IpeoOpazoBanme TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUI
59 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAKECHUI
o4 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
55 Pemenne TpUroHOMeTpUYECKUX YpaBHEHHM 1
56 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
S7 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
58 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
59 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1
KonTtponbHas padoTa o teme "dopmyibi
60 TPUTOHOMETPHUH. TPUTOHOMETPUIECKHE 1
ypaBHEeHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS
61 nociienoBareyibHoCTEH. MOHOTOHHEIE 1
[I0CJIEI0BATEIbHOCTH
Apugpmerrueckas 1 reoMeTpudecKas
62 nporpeccuu. Mcnosp3oBaHue Nporpeccuu 1
JUISl peLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. CyMMa 6€CKOHEYHO 1
yOBIBaIOIIEH reOMeTPUYECKO MPOrPecCHu
64 dopmyra CI0KHBIX TPOLIEHTOB 1
65 dopmyrna CI0KHBIX TPOLIEHTOB




O0001menue, cucreMaTu3anusa 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001menne, cucreMaTn3amnusa 3HaHUH 3a
68 Kypc anreOpbl M Hadal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
CpoiicTBa cTeNEHH 1
3 [IpeoGpa3oBanue BbIpaXKEHUH, COIEpPIKALIUX 1
paloHaIbHbIE CTEIEHH
4 [IpeoGpa3oBanue BhIpaKEHUH, coAepKaIIUX 1
paloHaIbHbIE CTEIEHH
5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
panMoHalbHbIE CTENICHU
6 [TokazaTenpHBIC YypaBHEHUS U HEPAaBEHCTBA 1
7 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
OKa3aTeJIbHblEe YPAaBHEHUS U HEPAaBEHCTBA
9 IT e e e epaBe 1
OKa3aTeJIbHble YpaBHEHUS U HEPAaBEHCTBA
10 IT 1
1 IToka3zaTtenbHast GpyHKUHMA, €€ cBOICTBA U 1
rpaduk
KonTposneHas padota no teme "CrerneHs ¢
12 panMoHaIbHBIM MOKa3aTeNIEM. 1 1
IToxazatenbHast GpyHkuus. [lokazaTenbHble
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapugm uyucna 1
14 JlecATUUHBIE U HATypaJbHbIE JOTapUPMBbI




[IpeoOpazoBanme BEIpAKEHUH, COAECPIKAIUX

15
norapupMsI

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
norapumMsl

17 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX
Jorapu(pmsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX
Jorapu(pmsl

19 JlorapudmMuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

91 Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U
rpadguk

24 Jlorapudmuueckas QyHKIHs, €€ CBOWCTBA U
rpaduk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

97 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

98 Tpuronomerpuyeckue GyHKIUU, UX

CBOICTBA U IrpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUIECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTponbHas pabora no teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GbyHKIIUY 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepwiBHbie QyHKITIN

35 Metoa HHTEpBaIOB /ISl peLICHHUS
HEpPaBEHCTB

36 Metoa HHTEpBaIOB /sl peLIEHHUS
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gpu3nIecKuid CMbICI
MIPOU3BOJHOM

40 I'eomerpuueckuit 1 Gpu3nIecKUid CMbICI
MPOU3BOJHOM

41 [Ipou3BoHbIE IIEMEHTAPHBIX (QYHKLIUI

42 [Ipoun3BoaHbIE IIeMEHTAPHBIX QYHKLIUI




[IpousBogHAasA CyMMBbI, IPOU3BEICHHS,

43 .
9acTHOTO (DYHKIIMIHA

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
YacTHOTO ()yHKIIHM
[IpuMeHeHne npon3BOIHOMN K

46 WCCIIeIOBaHUIO (DYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpuMeHeHne nponu3BOIHOM K

47 HCCIEe0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

48 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[Ipumenenre mpou3BOIHOM K

49 Hccaea0BaHuI0 (PYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIUU HA OTPE3Ke

51 Haxoxaenne HauboIbIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIUU HA OTPE3Ke

59 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHus1 QYHKIIUN Ha OTpe3Ke

53 Haxosxaenne HanOoJIbIIEero ¥ HAaUMEHbBILETo
3Ha4YeHus1 QYHKIIUU Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIEero 1 HAMMEHBIIETO

3HA4YCHUA (byHKI_II/II/I Ha OTPC3KC




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

> 3Ha4YeHUs1 (PYHKIIUN HAa OTPE3Ke
[IpuMeHeHnne npou3BOIHON IS
HAXOKJCHHS HAMITYYIIErO PEIICHUS B

56 MPUKJIAIHBIX 3aja4ax, Ui ONpeeIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyIoit
WM rpapuKoM

57 KonTposbHas pabora no teme
"[IpousBoanas. [Ipumenenue npon3zBoaHon"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabnuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U puznyecKuit
CMBICJI HHTErpaja

61 HHTerpain, reoMeTpuuecKuii U PU3NIECKUNA
CMBICJI HHTErpaja

62 HHTerpai, reoMeTpuuecKuil 1 PU3NIECKUNA
CMBICJI HHTErpaja

63 Beruncnenue uarerpana no gopmyie
Herorona—JleitOHUIA

64 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Hrrorona—IJleitOnuna

66 Brruncnenue uarerpana no gopmyie
Hrrorona—IJleitOnuna

67 Cucrembl TMHENHBIX YpaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN

69 Perenne npukiIagHbIX 337a4 ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUI

70

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

72

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LEJbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapUPMUUECKUX
YpaBHEHU U HEPABEHCTB

74

CucremMbl U COBOKYIMHOCTHU LENbIX,
palOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeJIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Ucnonb3oBanue rpadukoB GpyHKIUI 1715
pelIeHns ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelieHus: ypaBHEHUI U CUCTEM

77

IIpuMeHeHre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pasIn4HbIX oOsacTen
HAyKU U peaJbHOU KU3HU

78

KonTtponsHas padota no teme "MuTerpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HatypainbHble 1 1enble yncia B 3a7adax u3

7 peanbHOM )KU3HU

80 HatypaJibHbIe 1 1eTbIe Yrciia B 3a7adax u3
peanbHOM KU3HU

81 HatypaJibHbIe ¥ 1eTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LEIbIX YUCEI

83 [Tpu3HAKH ETUMOCTH LIETBIX YHACEIT

84 [Tpu3Haku ETMMOCTH LETBIX YUCEIT

85 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

86 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

88 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

89 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3HaHUNA. YpaBHEHUSA

90 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3HaHUNA. YpaBHEHUSA

o1 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui. HepaBencrsa

92 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui. HepaBencraa

93 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3aIUs




3HaHui. HepaBeHncrsa

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS

94 . 1
3HaHui. HepaBencraa

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui. CrucTemMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui. CrucTemMbl ypaBHEHUIN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui. OyHKIUK

98 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHu. OyHKIUK

99 HroroBast KOHTpOJBbHAS padoTa 1

100 Hrorosas koHTpoJbHAs paboTa
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

101 Kypc ajreOpbl ¥ HadaJl MaTeMaTHIEeCKOTO 1
ananm3a 10-11 ximaccos
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HadaJl MaTeMaTH4YeCKOTO 1
anann3a 10-11 ximaccos

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






