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MNOSACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueOHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcst 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMH OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJIN N3YUYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hawyama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJHUM M3
HanOoyiee 3HAUYMMBIX B MPOrpaMMe CTapiied MIKOJbI, IOCKOJIBKY, C OJIHOM
CTOPOHBI, OH OO0ECTIeUNBACT HHCTPYMEHTAJIbHYIO 0a3zy /i W3y4eHHUs BCeX
€CTECTBEHHO — HAYYHBIX KYPCOB, a C JAPYroil CTOPOHBI, POPMHUPYET JTOTHIECKOE U
abCTpakTHOE MBIIUICHUE YyYalllUXCs Ha ypOBHE, HEOOXOIUMOM JUISI OCBOCHHUS
KypcoB WHGOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUH, CIIOBECHOCTH. B pamkax
JaHHOTO Kypca ydalluecs OBJaJCBAaIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayK#, KOTopas GOpMyJIUPYET CBOM JOCTHKEHHSI B MAaTeMaTHIeCKon hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHalln3a 3aKJIaJbIBA€T OCHOBY JISI
YCIIENITHOT'O OBNQJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, TTOHUMAHHUS
OCHOBHBIX TEHICHIMA HKOHOMHUKH W OOIIECTBEHHON JKWU3HU, TIO3BOJISET
OPUCHTHPOBATHCSI B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJ30BaTh UX B MOBCEIHEBHOHN XKM3HU. B TOXe BpeMs OBIIaJCHHEC
aOCTpakTHBIMH H JIOTHYECKH CTPOTHMMH MAaTEeMATHYCCKUMHU KOHCTPYKIIHSIM U
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCTIOJB30BaTh 0000IIEHNE U KOHKPETHU3AIMIO0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMAaTHYECKOTO aHaiu3a B CTaplIed IIKOJEe ydJalluecs
MOJIYYalOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX ~ PEIICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEW B MpPUPOJE, HAyKe M B HCKYCCTBE, C BbBLAAIOIIUMUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanu3yeTcsl Kak 4epe3 y4eOHBI MaTepuan, CrocoOCTBYIOIUN (OpPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHHs, TaK U dYepe3 CHelu(PHUKy y4eOHOHl AesITenbHOCTH,
TpeOyromen CaMOCTOSITETILHOCTH, aKKypaTHOCTH, MPOIOJDKUTETHHOM
KOHIIEHTPAIIMN BHUMAHHUS U OTBETCTBEHHOCTH 3a MOJIYYCHHBIN PE3yIIbTaT.



B ocHoBe MeTtoguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOT0 aHaIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE JUHUN: «Uucna M BBIYUCICHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS HA IMPOTSKEHUHM JIBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr Apyra M MOCTENEHHO
HACBIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  SIBIseTCA
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe cojaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: alredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
MIMPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCSA YMEHHME CTPOUTh MATEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PelIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTE€MaTHYECKOM 3a/1auu, a 3aTEM MHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopaepxaTtenbHO-MeTOANYECKAsA JTUHUSA «YUuciaa W BBIYMCIEHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mikoje. B crapmieil mikoiie ocoboe BHUMaHUE yAENseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amucu JEHCTBUTEIBHOTO YHWCJIA, YMEHHE
pPallMOHAJIBHO BBIOJHATL JEUCTBUS C HHUMH, JeJaTh IPUKUAKY, OLCHHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM MPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAKEHUM.

JInausa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSKECHUU BCETO
oOyueHus B cCTapllield IIKOJe, IOCKOJbKY B KaXJIOM paslene MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHEe COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBlIaJeBaOT
Pa3IMYHBIMUA METOJAMHU pPELICHUsA LEblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOrapu(MHUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHbIE yMEHUS UCTIOIB3YIOTCA IIPUA UCCIIEIOBAHUHT
(GYHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHH
BBIMOJHATh pacu€Thl Mo ¢opmynaMm, MpeoOpa3oBaHUsS IENbIX, PalUOHATIBHBIX,
VUPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMM, a TAKKE BBIPAKCHUM,
colepKallluX CTENeHH W Jiorapudmsel. briarogapss u3ydeHUIo aiareOpandeckoro
Marepraja IMPOUCXOAWUT  JajJbHEWINEe  pa3sBUTHUE  AITOPUTMHYECKOTO U



a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. Anre0Opa
npearaet 3¢Q(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO — HAy4YHBIX 33Ja4, HarJasJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas auHus «DyHkiuu u rpaduku» TECHO
MEeperuieTaeTcs ¢ IPYruMU JUHUSAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUS 3a]a4y U3 JAPYTUX y4eOHBIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BATh TMOJy4YeHHbIC (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAllelIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH MEXJIY BEJIWYHHAMH B
paznuuHoON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINIJIEHUSI, CIOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TAK W MPUKIAJHBIX 3a7a4,
JOCTYIHBIX 00YYarOUIUMCsl, Y KOTOPBIX MOSIBISETCS BO3ZMOXHOCThH MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIIME W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOECHHMSI MaTEMAaTHUYECKUX MOJEJIEd pealbHbIX CHUTYalUH,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEATUBHOTO
MBIIIICHUsI, (OPMHUPOBAHUIO YMEHHN PACIO3HABATH IMPOSIBICHHS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKE M HcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MpeiararoT
HauOoJsiee YHUBEPCATIbHBIN A3bIK, 00OBEAUHSIONINN BCE pa3/ielibl MATEMaTUKHU U €&
MPUJIOKEHHUI, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTUYECKHE AUCHUIUIMHBI B €IMHOE



nenoe. [loaroMy BakxHO AaTh BO3MOKHOCTb HIKOJBHHUKY MOHMMAaTh TEOPETHKO-
MHO>XECTBEHHBIN S3bIK COBPEMEHHOM MaTEMaTHKH M KCIOJIb30BaTh €ro Ui
BBIPaKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Havama MaTeMaTUUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI ~MaTEMaTUYECKOrO MOJACIMPOBAHMS, KOTOPbIC IPU3BAHbI
chopMUpOBaTh HABBIKUA TTOCTPOCHUSI MOJIEIEH peaTbHbIX CUTYaIlui, UCCIIeIOBAHMS
ATUX MOJIeNiel C TOMOIIBIO amnmnapaTa ajreOpbl U MaTeMaTHYECKOro aHalu3a |
HMHTEPIpPETAIUUA TTOJTYUYEHHBIX PE3yJbTaToB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH
U3 pa3ziesioB MPOrpaMMBbl, MMOCKOJIbKY BECh MaTepuail Kypca HIIMPOKO HUCIIOIb3YeTCsI
JUISL peIIeHuUsl MPUKIAIHBIX 3a1ad. [Ipu perneHun peanbHbIX MPaKTUYECKUX 3a7a4
ydaluecs: pa3BUBAIOT HAOMIOAATEILHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HUCIOJIB30BATh AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATH
npoOneMy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABHIKOB PEIICHHS MPHUKIIATIHBIX
3a/1a4 OpraHu3yeTcsl B MPOIECCe M3YUYEHHUs BCEX TeM Kypca «Anrebpa um Hadana
MaTEMAaTHYECKOTO aHaINu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B ydyeObHOM miaHe Ha HW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYECKOIO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepUuoANYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 W3 Pa3iINdHbIX OTpaciei
3HAHUW U PEabHOMU KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c ACHCTBUTENbHBIMH uuciaamMu. [IpubnnxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ menbiM  nokasareneM. CranpaptHas  Qopma  3amucu
neicTBUTENbHOrO yMcna. Mcrnonb3oBanue momxojsuied  QopMmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ad M MPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  c
apu(pMETHIECKUMHU KOPHSIMU HATYpPaJIbHOM CTEIeHH.

CHHyC, KOCMHYC M TaHI'€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BbIpaKEHU M. OcHOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenue TpuroHOMeTpU4ECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkius, crnocoObl 3amanHus GyHkuuu. [paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyHkmmm.
[TpoMexxyTku 3HAKOTIOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

Crenennas (pyHKIMs ¢ HATypaJlbHbIM U LIEIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OW CTEMEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GyHKIMI 4HCIIOBOTO apTryMEHTA.



HauaJyia MaTeMaTH4YeCKOI0 aHAJIHM3A

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIBHOCTH.

ApudmeTndeckas u reomeTpuueckas nporpeccuu. beckoneuno yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIEH T€OMETPUUECKOM
nporpeccud. @opmylia CIOXKHBIX MNPOLEHTOB. Mcmonb30BaHWE MPOTPECCUU MJIA
pelIeHus pealibHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoOk€ecTBO, Omnepaluu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOI'O amnmnapara Jis ONUCAHUSl pPeabHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KUIIACC

Yucsa v BLIYUCTICHUS

Harypanbnsie u uensie uyncina. [IpuzHaku 1eIMMOCTH LEJIbIX YUCE.

CreneHb ¢ palMoOHaIbHBIM TTOKa3aTesneM. CBONCTBA CTETICHHU.

Jlorapudm uncina. JlecsITUUHBIC U HaTYpaIbHBIC JIOTAPU(PMBI.

YpaBHeHUsS ¥ HEPABEHCTBA

[IpeoGpazoBanue BbIPAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIMMX CTETEHH C PAMOHATBHBIM
II0KA3aTeJIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenpHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS] 1 HEPABEHCTBA.

Cuctembl TMHEUHBIX ypaBHEHUHU. PellleHre MPUKIAIHBIX 33724 C MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHCHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHkiuu. [IpoMexxyTkum  MOHOTOHHOCTH
byakiuu. Makcumymbl U MUHUMYMBl (pyHKIuu. Hawmbomnbiiee n HamMeHbIEe
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TpaduKy.

[TokazatenbHas u morapudmMudeckasi yHKIIUU, IX CBONCTBA U TpaduKy.

Hcnonp3oBanue rpa@ukoB QPyHKIUN JUIsl pelIeHNs YPaBHEHUW W JIMHEWHBIX
CUCTEM.



Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HHUKAIOT MPHU PELICHUU 3ajad U3 APYTHX y4yeOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIKMKA. MeTo1 HHTEPBAIOB JIJIsl PEIICHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
IIPOU3BOJHOMN.

[IpousBoaHble  37eMEHTapHBIX  QyHKUIuH.  DopMynbl  HAXOXKICHUS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GYyHKIUU Ha
OTpE3Ke.

[IpuMeHeHnEe NPOU3BOAHON I HAaXOXKACHUS HAWJIY4llero pELICHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyoi uin rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBOOOpa3HBIX.

Wnurerpan, ero reoMmerpuuyeckudi u (u3mdyeckuid cmbicia. Boruucienue
uHTerpana no popmyne Hetorona—Jleitouuna.



INJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€cleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEero o011ero o0pa3oBaHus CIEAYIONIUX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbHI

JIM4HOCTHBIE PE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocmuTaHue: CHOPMHUPOBAHHOCTHIO TPAXKIAHCKONW TMO3UIIUU
o0ydJaroierocsi Kak akTUBHOT'O MU OTBETCTBEHHOI'O 4UJieHa POCCUHCKOro OOIIecTBa,
NpeACTaBICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYp, SIBICHUMN, MPOLEYyp TPAXKIAHCKOTO 00IIecTBa (BRIOOPHI, OMPOCHI U Tp.),
yMEHHEM B3aUMOJICHCTBOBATh C COIIMATBLHBIMU UHCTUTYTaAMU B COOTBETCTBHUH C UX
(GYHKIIUSAMHA U Ha3HAYCHHUEM.

[TarpuoTnyeckoe BOCITUTAHHE: c(hOpMUPOBAHHOCTHIO poccuiickoin
IPKIAHCKON MICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIEMY POCCUUCKOMN
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaTeMaTHKOB W POCCHMCKONW MaTEeMaTHYECKOHN IIKOJIBI, K HCIIOJB30BAHUIO ITHUX
JOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax IKOHOM HKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIUTAHUS: OCO3HAHUEM JIYXOBHBIX IEHHOCTEH
poccHiicKoro  Hapoja;  CPOPMUPOBAHHOCTHIO  HPABCTBEHHOIO  CO3HAHUS,
ATUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKSHHM
HAyKU U JEATEIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOIO BKJIA/la B MOCTPOCHUE
YCTOWYMBOTO OYIYIIETO.

DCTEeTUYECKOE BOCIUTAHUE: ICTETUYECKUM OTHOIICHHEM K MUPY, BKIIOYAs
ACTETHUKY MAaTEMaTUYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajady, pEeIICHUH,
pacCcy>KJIeHui; BOCIPUMMYMBOCTBIO K MAaTeMAaTHYECKUM acCIleKTaM pa3lIudHbIX
BUJIOB HCKYCCTBA.

duznyeckoe BocHUTaHUE: CHOPMUPOBAHHOCTHIO YMEHHS TMPUMEHSTH
MaTeMaTU4YeCcKrue 3HAHUA B MHTEpPECax 3J0pOBOr0 M 0€30MacHOro obpasza >KU3HH,
OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3J0pPOBbIO  (3J0pOBOE IHTAHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pETysipHas (Qu3nYecKas
AKTUBHOCTB); (DU3MYECKOTO COBEPIICHCTBOBAHUSA, MPHU 3aHATUAX CIOPTUBHO-
03JI0POBUTEIILHOU JIEATEIBHOCTHIO.

TpynoBoe BOCHUTaHHE: TOTOBHOCTBIO K TPYIAY, OCO3HAHMEM II€HHOCTHU
TPYJAOMIOOWs;  WHTEpPECOM K  pasnmuuHeiM  cdepam  mpodeccrHoHaIbHOM
JESTENHHOCTH, CBSI3aHHBIM C MaTeMaTHKONW W €€ MPWIOKCHUSIMU, YMEHUEM
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud #  Pealn30BBHIBATH
COOCTBEHHbIE  JKM3HEHHBbIE IUIAHBI, TOTOBHOCTBIO U  CIOCOOHOCTBIO K
MaTeMaTH4ecKoOMy OOpa30BaHUIO U CaMOOOpPa30BAaHUIO HA MPOTSIKEHUU BCel



KU3HU; TOTOBHOCTHIO K AaKTHBHOMY YYaCTHUIO B PEIICHUM NPAKTUYCCKUX 3aaad
MaTeMaTU4eCKON HAIlpPaBICHHOCTH.

DKOJIOTUYECKOE  BOCIUTaHHE:  CHOPMUPOBAHHOCTHIO  DKOJOTMYECKOU
KyJbTYphbl, TIOHUMAaHHEM BJIHUSHUS COIUAIHLHO-DKOHOMHUYECKHX IPOIIECCOB Ha
COCTOSIHUE TPUPOJHOM U COLUUAIBHOW Cpedbl, OCO3HAHUEM TJI00AIBHOTO
XapakTepa  OSKOJOTMYECKHX  MpoOieM;  OpUEHTalue Ha  MNpUMEHEHUE
MaTeMaTU4YeCKUX 3HAHWM JJIs pelleHHs 3a7a4 B OOJIACTU OKPY’KAIOIICH Cpenbl,
IUTAHUPOBAHUS TIOCTYIIKOB M OIEHKM MX BO3MOXHBIX TOCICICTBUN IS
OKpYXalollel Cpeibl.

[lenHocT HaydHOTO TmMO3HaHUS: CHOPMUPOBAHHOCTHIO MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOM
NPAKTUKHA, TOHMMaHUEM MaTeMaTHYeCKOW HayKh Kak c]epbl YeaoBeUYeCKOM
JESATEIBHOCTH, 3TAMOB €€ Pa3BUTH W 3HAYMMOCTHU JUISl PAa3BUTHUS ITUBUIU3AIINH,
OBJIaJICHUEM SI3bIKOM MaTEMaTHKH U MaTeMaTHYCCKOH KYJIbTYpOH KaK CpPeJICTBOM
MO3HAHMS MHPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOCKTHYIO U HUCCIICIOBATEIIBCKYIO
JEATEIIBHOCTh MHIUBUYAJIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsIMUY, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcanvuvie = nosmasamenvmvle  Oelicmeusi, — 0becneyuUsaom
Gopmuposanue 06Aa308bIX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memo0O08  NO3HAHUSL  OKPYJCarnujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
Uccne008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrle nornueckue IeUCTBUA:

e BBUIIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MAaTEMaTHYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATh, (OPMYTUPOBATH M  MPEoOpPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (haKTaxX, MAaHHBIX, HAONIONCHHUSIX W YTBEPKICHHSIX;
npenjaratb ~ KpUTEpUH  JJIs1  BBIABICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHIL;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATh APIyMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

bazoBbie nccnenoBaTeNbCKue AEUCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOAEHUS, MCCIIE0BAaHUSI, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmeii:

e BBUIBIATH AePUIMTH MH(POpPMALIMU, TAaHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOTPOC U JJIsl PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3InyHbIX (Popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Obmenue:

e BOCIpUHUMATh U (POPMYIUPOBATH CYXKIACHUS B COOTBETCTBHH C
YCIOBUSIMHM U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTb CBOIO



TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pEelIeHNs; COMOCTABIISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHHUYECTBO:

3)

NOHUMATh W  HCIOJb30BaTh  NPEUMYIIECTBA  KOMaHAHOWM U
WHJMBUIYaJIbHON pabOThI MPU PEIICHUH YUEOHBIX 3aj1a4; IPUHUMATH 11ETh
COBMECTHOU JESATEIbHOCTH, IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacrpeAenaTh BUAbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTUMH YJeHAaMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

Vuueepcanvnvie  pezynamuenvie oeticmsus, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranuzanus:

COCTAaBIIATH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMH TO3HABATENbHOW pedJeKCUd KaK  OCO3HAHUS
COBEpILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pelIeHUs] MATEMAaTUYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4M, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa L€ U YCIOBUSM, OOBACHSITH
NPUYUHBI JTOCTH)KEHUS WIM HEAOCTHIKECHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTHYECKOrO aHaIu3a»
Ha YpPOBHE CpPEIHETr0 00IIero o0pa3oBaHUs JOKHO 00ECHeUYMBATH JOCTHKECHHE
CIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh MOHATUSMH: pallMOHAIBLHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JeCATUYHAsS APOOb, MPOIIECHTHI.

Bemmonusate  apudmerudyeckue  omepandd ¢ PAlMOHAIBHBIMM U
NEeHCTBUTEIILHBIMU YHCIIAMU.

BoinonHaTh nmpuOIMKEHHBIE BBIYUCIICHUS, UCTIONb3Ys MPaBUJIa OKPYTJICHUS,
nenaTh IPUKUJIKY U OLICHKY pe3yJibTaTa BEIYUCICHUH.

OnepupoBaTh TMOHATUSIMU: CTENEHb C IEJBIM TOKa3aTesieM; CTaHJapTHas
dopma 3amucu JEWCTBUTEIBHOTO YHCIA, KOPEHb HATypadbHOW CTEIEHH,
UCIIOJIB30BaTh MOAXOAILYI0 (OPMY 3alUCU JTCHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MIPaKTUYECKUX 3aJ1a4 U MPEACTaBICHUS TaHHBIX.

OnepupoBaTh MOHATHSAMU: CHHYC, KOCUHYC U TaHTEHC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATHIAMHU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHalibHOE, UPPAllMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHE;

BrimonHaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIATh
TPUTOHOMETPUYECKUE YPaBHEHHUS.

BoimonHaTe npeoOpa3oBaHus LENBIX, PANMOHATIBHBIX M HPPAIMOHATBHBIX
BBIpOKEHUW W  pemaTh OCHOBHBIE THUMBl  IEJNBIX, pAlUOHAIBHBIX H
UppaIlMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI 1 HEPABEHCTBA JJI PEIICHUS] MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

MopenupoBaTh peallbHbIE CUTyallil Ha fA3BIKE aire0pbl, COCTaBISAThH
BBIpa)KEHUSI, YpaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, UCCIEA0BaTh
MMOCTPOCHHBIE MOJIENIU C UCMOJIb30BaHUEM anmnapara anreOphl.

DOyHKUNH U TPaPUKH

OnepupoBaTh MOHATUSAMH: (QYHKIHS, CIIOCOOBI 3amaHus (pyHKIHMH, 00JacTh
OTIpEJICICHHs] M MHOXKECTBO 3HaueHWU (yHKmwuw, Tpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATHSAMU: UYETHOCTh M HEYETHOCTh (YHKIHMH, HYIU
(GyHKIHMY, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.



Hcnonb3oBaTh rpaduku GyHKUMM 1715 pelICHUs] YpaBHEHUIA.

Crpoutb u uutath rpaduku JUHEHHON (DYHKIMH, KBAAPATUYHON (DYHKIIHH,
CTEeNEHHOW (DYHKIIMU C LIEJIbIM OKA3aTEeJIEM.

Ucnonw3oBate rpaduku QyHKUMA IS UCCIEOBAHMS MPOIECCOB U
3aBUCUMOCTEW NpPH PEIICHUH 3a]ad U3 APYrHX YYeOHBIX MPEAMETOB U peagbHOU
KU3HU; BBIpAXXaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXAY BETUUMHAMM.

Havana MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh MOHATUSMHU: [OCIEIOBAaTEIBHOCTh, apupMeTHdecKas u
rEOMETPUYECKAsL IPOIPECCUMU.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaromiasi TIeoMeTpuyecKas
nporpeccusi, cymMa 0€CKOHEYHO yObIBAIOIIEH reOMETPUYECKON TPOrPECCHH.

3aaBarh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKCTBA MOCIEA0BATENILHOCTEN U MPOTPECCUNA ISl PELIECHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OnepupoBaTh NOHATHSIMU: MHOKECTBO, ONEPALIMK HAaJl MHOKECTBAMHU.

Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar JJisi  ONUCAHUS
peaNbHBIX MPOLECCOB W SIBIICHUW, MPHU PEIICHUWU 3alad U3 JIPYruX Y4eOHBIX
IPEAMETOB.

OnepupoBaTb HNOHATUSAMMU: OTIpeIeJICHHUE, Teopema, CJIE/ICTBHE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

OnepupoBaTh MOHATHUSMHU: HATypaJlbHOE, II€J0€ YHCIIO; HCMIOJIb30BaTh
IPU3HAKU JETUMOCTHU LIEJIBIX YKCEN, PAa3JI0KEHUE YUCIa HA MPOCThIE MHOXKUTEIU
IUTSL peIIeHUS 3a/1au.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTapuPM UUCIA, NECITHUYHBIE U HATypalbHBIC
norapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHnsaTh CBOWCTBA CTEMEHW I MPeoOpa3oBaHUS  BBIPAKCHHIA;
ONEPUPOBATh MOHATHUSAMM: IIOKA3aTEIBbHOE YPAaBHECHHUE W HEPABEHCTBO, PELIATh
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.

BeimonHaTh  TpeoOpa3oBaHUS  BBIPAKEHUW, COACPKAIIMX JOTapu(MBbI;
ONEepUPOBaTh MOHATUSAMU: JOorapu(pMUUEcKOe ypaBHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSIMHU: CUCTEMA JIMHEWHBIX YPABHEHUN M €€ PEIICHUE;
WCIMOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELIICHHS ITPAKTUYECKUX 3a7a4.



Haxonuth permreHus npoCTEHIINX CUCTEM U COBOKYITHOCTEN paliMOHAIbHBIX
YpPaBHEHUU U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aire0pbl, COCTAaBIATH
BBIDAQ)KCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJayH,
MCCJIEeI0BaTh MOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAHUEM alIapaTta aiareopsl.

DYyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUSAMHU: IepuoanuYeckas  (YyHKUUS, [POMEXYTKH
MOHOTOHHOCTH ~ (DYHKIIMH, TOYKM OJKCTpeMyMma (yHKIUM, HauOosblliee U
HauMeEHbIIee 3HA4YeHHs (YHKIUM HAa TMPOMEXKYTKE;, HCIONb30BaTh HX I
UccleloBaHus (PYHKIINH, 3aJJaHHOU rpauKoM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIorapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX Ha KOOPJUHATHOM IUIOCKOCTU H
UCITIOJIB30BATh I PEILICHUS] YPABHEHUN U HEPABEHCTB.

N306paxkaTh Ha KOOPAMHATHOM TUIOCKOCTU rpadUKH JIMHEWHBIX ypaBHEHUH
Y UCIIOJIb30BATh UX JIJIs1 PELICHUS] CUCTEMBI JINHEMHBIX YPABHEHHIA.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUIIIHH.

Havana MaTeMaTH4eCKOro aHajImu3a

OnepupoBaTh MOHATUAMH: HENpPEpbIBHAS (QYHKIUHUSA; TPOU3BOJIHAA (YHKIINH;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NYECKUN CMBICIT IPOU3BOIHOM JUIsl PEIICHUS
3a/1ad.

HaxoauTe npou3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHBIC
CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO I UCCIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIIEIOBAHUS K MOCTPOEHUIO IPaduKOB.

Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIEHUS HAWIYULIEro pEIICHUS B
OPUKJIAJHBIX, B TOM YKCJIE COMAIbHO-IPKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHAMM: IepBOOOpa3Hasi W  MHTErpaj; IOHUMATh
reOMETPUYECKUI U (PU3UUECKUI CMBICI HHTErpaa.

Haxonuths mepBooOpa3Hble 37€MEHTApHBIX (YHKIHUM; BBIUUCIATH MHTErpal
o ¢popmyne Hprotona—JleitOnuma.

Pemwats mpuknagHele 3aa4y, B TOM 4YHCIE COLUAIBHO-D)KOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIM3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iaesioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHEHUsI 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHo3k€ecTBO, Onepaluy Hajl MHOKECTBAMHU.
Huarpammel Diinepa—Benna

Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECTUYHBIEC IPOOU, TTPOIICHTHI, OECKOHEUHBIC
MepUOANIECKUE APOOH

Apudmernueckue onepauu ¢
palMoHaIBbHBIMU YHCIIaMU, IPe0Opa3oBaHus
YHCIIOBBIX BBIPA)KEHUI

[Ipumenenue npoOeit U MPOLIEHTOB IS
pelIeHNs PUKIAIHBIX 3a7a4 U3 Pa3INuHbIX
oTpaciel 3HaHUW U peaIbHON KU3HU

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX
oTpacJel 3HaHUW U peaabHOU KU3HU

HeﬁCTBHTCHLHBIC yucia. PanmonanbsHbie U
HppaniOHaJIbHbIC YHUCJIa

Apudmernueckue onepaiuu c
JNeCTBUTENbHBIMH YHCIIAMU

[TpubnmkEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHHMS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa
BBIUMCIIEHUN




ToxnecTBa U TOXXAECTBEHHBIE

9
npeoOpa3oBaHms
10 VYpaBHeHUEe, KOPEHb YpaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Meroa uHTEpBaAJIOB
13 Pemrenue nensix u qpoOHO-paliOHATBHBIX
YpaBHEHUIN U HEPABEHCTB
KontponsHas pabora no teme "MHo)kecTBa
14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHMA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3aumHo o6paTHbIe GyHKIIMH
I'paduk dyakumu. O6macTs onpeneacHus u
16 MHOYECTBO 3HaueHu pyaknuu. Hymm
¢byukun. [IpoMexxyTKy 3HAKOMOCTOSTHCTBA
17 UeETHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1eNbIM [TOKa3aTeIeM.
18 CrannapTtHas (hopma 3armucu
JNEHCTBUTENLHOTO YnCiIa
Hcnonb3oBanue noaxossien GopMbl 3aucu
19 JNEHUCTBUTENBHBIX YUCEN TS PEeLICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTaBICHUS
JTAHHBIX
20 CrenenHas GyHKIHS C HATYpPaJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk
21 ApupmeTnueckuii KOpeHb HaTypalbHOMN
CTETICHH
22 ApupmeTnuecknii KOpeHb HaTypalbHON




CTCIICHHU

CBoiicTBa apuPMETHUECKOTO KOPHS

23 HaTypaJbHOU CTEIECHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOU CTENEHU

o5 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJdbHOW CTENEHU

26 JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH N—
O} CTEeNeHU

27 JleiicTBust ¢ apupMeTHUECKUMU KOPHSIMHU N—
O} CTEeTIeHN

28 JeiicTBus ¢ apudpMeTHIeCKUMU KOPHAMH N—
O} CTEeTIeHN

29 JeiicTBust ¢ apupMeTHUESCKIMU KOPHSIMHU N—
O#l CTeneHn

30 JeiicTBust ¢ apupMeTHUESCKIMU KOPHSIMHU N—
Ol cTeneHn

31 Pemenue uppannoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

32 Pemenue uppannmoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

33 Pemenune uppairoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

34 Pemenune uppanroHalbHBIX ypaBHEHUN U
HEPABEHCTB

35 Pemrenne nppanMoHaNbHBIX YpaBHEHUHN U
HEPABEHCTB

36 CaoiicTBa u rpaduk KOpHs N-0ii cTeneHn




37 CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN 1
KonTtposnsHas paboTa o teme

38 "ApudMeTHuecKuil KOpeHb N—0i CTETeHH. 1
WppanmoHaisHbie ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIIOBOTO 1
aprymMeHTa

40 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

4 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 ompeieJIeHuEe TPUTOHOMETPUUECKUX () YHKITUHA 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 ompeeJIeHuEe TPUTOHOMETPUUYECKUX ()YHKIIUHA 1
YHCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHUUECKHE (OPMYJIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

49 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX 1
BBIpAXKCHUI

50 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpAXKCHUI

51 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX 1




BBIPAXKCHUMN

[IpeoOpa3oBaHme TPUTOHOMETPHUECKUX

52 . 1
BBIpAKCHUH
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
o4 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
55 Pemenne TpuroHoMeTprUECKUX YpaBHEHHUM 1
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
o7 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
58 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
59 Pemrenne TpuroHOMeTpUYECKUX YpABHEHUI 1
KontponsHas paborta no teme "®@opmysib
60 TpUTrOHOMETpUHU. TpUroHOMeTprUEcKue 1
ypaBHEHUS"
[TocnenoBaTeabHOCTH, CIOCOOBI 3aaHUS
61 OCJIENOBATEILHOCTEN. MOHOTOHHEIE 1
[I0CJIE10BATEIbHOCTH
Apugpmernueckas 1 reoMeTpudeckas
62 nporpeccuu. Mcnonp3oBaHue nporpeccun 1
JUISl PELIeHUs pealbHbIX 3a/1a4 PUKJIATHOTO
XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBAIOLIEH reOMETPUYECKOM POrPecCUu
64 dopmyrna CI0KHBIX TPOLIEHTOB
65 ®dopmyrna CI0KHBIX TPOLIEHTOB
66 O0o001enne, cucTeMaTH3alus 3HaHUH 3a 1




Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO
angammza 10 kacca

67 Wrorosas koHTposbHas paboTa 1
O0001enue, cucreMaTH3aus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Crernens ¢ palrOHAJIBHBIM IMOKAa3aTCJICM

CBOJICTBA CTEIIEHU

[IpeobpazoBanue BeIpaKEHUH, COIEPIKAIINX
palMoHaIbHBIE CTCTICHH

[IpeoOpazoBaHue BBIPAKEHUN, COACPKAITUX
palMoHaIbHBIE CTCTICHH

[IpeoOpazoBaHue BBIPAKEHUM, COAEPKAITUX
paloHaIbHbIE CTEIICHH

[TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA

IlokazarennHBIC YpaBHCHUA U HEPpaBECHCTBA

©O© | 00Nl O

IlokazarennHBIC YpaBHCHUA U HEPpaBECHCTBA

IlokazarennHBIC YpaBHCHUA U HEPpaBECHCTBA

N

11

[TokazarenpHas QyHKIIUS, €€ CBOMCTBA U
rpaduk

12

Kontponbnas pabora no teme "CremneHs ¢
paloHaIbHbBIM MokazareneM. [lokazarenbHast
¢byukmus. [lokazaTenbHble YypaBHEHUS U
HepaBeHCTBA"

13

Jlorapugm uucna

14

JlecATUUHBIE U HATypaJibHbIE JOTapU(PMBbI




[IpeoOpa3oBanme BEIpAKEHUH, COACPIKAIINX

15 1
norapupMsI
16 [IpeoOpazoBanue BRIpaKEHHIA, COACPIKAIIIX 1
norapupmMsl
17 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
norapupmMsl
18 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
Jorapu(pmsl
orapu(pMuIecKrue ypaBHEHUS 1 HEPABEHCTBA
19 J 1
orapu(pMuIecKre ypaBHEHUS 1 HEPaBEHCTBA
20 J 1
orapu(pMuIecKre YypaBHEHUS 1 HEPABEHCTBA
21 J 1
orapu(pMuIecKre ypaBHEHUS 1 HEPaBEHCTBA
22 J 1
93 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U 1
rpadguk
24 Jlorapudmudeckas GhyHKIHA, €€ CBOMCTBA U 1
rpaduk
o5 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA 1
u rpaduku
26 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA 1
U rpaduKu
97 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA 1
U rpaduKu
08 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA 1
u rpaduku
29 [Ipumepbl TPUTOHOMETPUIECKIX HEPABEHCTB
30 [IpuMepbl TPUTOHOMETPUYECKIX HEPABEHCTB
31 [Ipumepbl TPUTOHOMETPUYECKIX HEPABEHCTB




32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTtposnsHas paboTa o teme
"Jlorapudmuaeckas QyHKITHSL.

33 Jlorapudmuueckne ypaBHEHUS U 1
HepaBeHCTBa. T puronomerpuyeckue QyHKIuu
u ux rpadukn. TpuroHoMmerpuyeckue
HepaBeHCTBa"

34 HenpepriBHble QyHKIIMH 1

35 Meroa MHTEpBAJIOB JUIs PELICHUS HEPABEHCTB 1

36 Metoa WHTEPBAJIOB /IS pEIIeHUs] HEPABEHCTB 1

37 [IpownsBoHas GyHKIHH 1

38 [IpownsBoaHas GyHKIHH 1

39 I'eomerpuueckuii u GU3NYECKUIN CMBICIT 1
MPOU3BOJHOM

40 I'eomeTpuyeckuii 1 GU3NUECKUN CMBICT 1
MPOU3BOTHOM

41 [IpousBoiHbIE TEMEHTAPHBIX (DYHKITHI

42 [Ipou3BoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

43 [TpousBoaHasi CyMMBI, IPONU3BEACHHUS, 1
9acTHOTO (pyHKIMIA

44 [TpousBoaHast CyMMBI, IPONU3BEACHHUS, 1
9acTHOTO (pyHKIMIA

45 [TpousBoaHast CyMMBI, IPOU3BEACHHUS, 1
4acTHOro (PyHKIMH

46 [IpumMeHeHre MPON3BOIHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI

47 IIpumeHnenne Npon3BOIHON K UCCIIET0BAHUIO 1




(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeHeHue npor3BOIHON K UCCIIET0BAHUIO

48 (GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 [IpumeHeHue npou3BOIHOM K UCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxaenne HaubosbIIero 1 HAMMEHBILIETO
3HaueHus QYHKIIUU Ha OTpE3Ke

51 Haxoxaenne HaubosbIIero 1 HANMEHBILIETO
3HaueHUs (QYHKIIUU Ha OTpE3Ke

59 Haxoxaenne HanbobIIero 1 HAMMEHBILIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

53 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

54 HaxoxaeHune HarOoJIbIIEero 1 HAMMEHBIIETO
3Ha4eHus1 QYHKIUHU Ha OTPE3Ke

55 HaxosxaeHune HanOoJIbIIEero 1 HAMMEHBIIETO
3Ha4YeHus (QYHKIUHU Ha OTpE3Ke
[IpumMeHeHre MPON3BOAHON AJIs1 HAXOMKAECHUS
HAWIy4llIero peueHns B IPUKIaJHbIX

56 3ajauax, AJs ONpesiesIeHUs] CKOPOCTH
nporecca, 3aaHHOro (GopMyJIol Hiu
rpagukoM

57 KontponbHas padota o Teme "IIpousBoaHast.
[Ipumenenue npou3BoaHOMN"

58 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX

59 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX

60 WuTerpan, reomeTpudeckuit 1 puzndeckuit

CMBICJI HHTCI'paJia




WuTterpan, reomeTpudeckuii 1 pusndeckuii

61 CMBICJI MHTETpajia

62 Hurerpain, reoMeTpuueckuii 1 Pu3NUECKUiA
CMBICJI HHTETpajia

63 Brruncnenue unrterpana no gopmyie
Herorona—JleiiOuuia

64 Brruncnenue unrerpana no gopmyie
HrroTtona—Jleionuna

65 Brruucnenue unrerpana no gopmyie
HrroTtona—Jleionuna

66 Brruucnenue unterpana no gopmyie
HrroTtona—Jleionuna

67 Cucrembl TMHENHBIX YPaBHEHUI

68 Cucrembl TUHEHHBIX YPaBHCHUI

69 Pemenne nmpukiagHbIxX 33124 ¢ TOMOIIIBIO
CHUCTEMBI JINHEHHBIX YpaBHEHUH

70 Pemrenne npukiaaHbIxX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JIMHEHHBIX YPaBHCHU
CucTteMbl 1 COBOKYITHOCTH IICJIBIX,

71 palMoHAIBHBIX, UPPAITMOHATBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX
ypaBHEHUI U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETIBIX,

7 palMoOHAIBHBIX, UPPAITMOHATBHBIX,
MOKa3aTeIbHbIX, TOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

73 Cucrembl U COBOKYITHOCTH IIEJIBIX,

palluOHAJIbHBIX, UPpPALlMOHAJTIBHBIX,




MOKAa3aTeIbHBIX, JOTaPHPMHUECKUX
YPaBHEHUM U HEPABEHCTB

Cucrembl u COBOKYITHOCTH LECJBbIX,
palliOHAJIbHBIX, UPpPpAllMOHATIbHBIX,

74 [10Ka3aTeIbHbIX, JOTapUPMUUECKUX
YPaBHEHUH U HEPaBEHCTB

75 Ucnonb3oBanue rpadukoB GpyHKIUI 1715
peuieHust ypaBHEHUN U CUCTEM

76 Ucnonb3oBanue rpadukoB GpyHKIUI 1715
peuieHust ypaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U

77 HEPaBEHCTB K PELICHUIO MAaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKn
U peaTbHOU JKU3HU

78 KonTtponsHas padota o teme "UuTerpan u
ero npumMeHeHusi. CucTeMbl ypaBHEHU"

79 HarypaneHble u niensle yncia B 3aa4ax u3
peanbHOM KU3HU

80 HarypaneHble u nensie yncia B 3a7a4ax u3
peabHOM )KU3HU

81 HarypanbeHble u nensie yncia B 3a7a4ax U3
peanbHOM KU3HU

82 [Ipu3Haky JenMMOCTH LIETBIX YUCEN

83 [Ipu3Haky JenMMOCTH LIETIbIX YUCE

84 [Ipu3Haky JEIMMOCTH LEIBIX YUCEI

85 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHUU. YpaBHEHUs

86 [ToBTOpeHue, 0600IIeHNE, CHCTEMAaTU3AIUS




3HaHUU. YpaBHEHUs

[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

87 .
3HaHUM. YpaBHEHUs

88 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHUHU. YpaBHEHUs

89 [ToBTOpEeHue, 0600IIeHNE, CUCTEMATH3AITUS
3HaHUM. YpaBHEHUs

90 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHN. YpaBHEHUs

o1 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS
3HaHuM. HepaBeHncTBa

92 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHncTBa

93 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

94 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3Hanuil. HepaBeHcTBa

95 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. CucTeMbl ypaBHEHUH

96 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuU. CrucTemMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. OyHKUNM

08 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. OyHKIMU

99 HToroas koHTpoJbHAsA paboTa

100 HToroas koHTpoJbHasA paboTa




O06o006uieHne, cucTeMaTu3anus 3HaHU| 3a Kype

101 anreOphl U HAYall MATEMATHYECKOTO aHaIN3a 1
10-11 xiaccoB
O06o006muieHne, cucTeMaTu3anus 3HaHUH| 3a Kype
102 anreOphl U HAYaJl MATEMATHYECKOTO aHATN3a 1
10-11 xiaccoB
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






