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MNOACHUTEJIbHAS 3AITNCKA

PaGouass mporpamma ydeOHOro Kypca «AinreOpa ¥ Hayajla MaTEeMaTHYECKOTO aHAJIM3a»
6azoBoro ypoBHs jisi oOydaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEJHEro OOIero oOpa3oBaHHs, C YUETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEABABISIEMBIX K MaTEeMaTHYeCKOMY OOpa3oBaHUIO, U
TpamuIMii poccuiickoro oOpa3oBaHusi. Peanu3zaimsi mporpamMmbl  00ECIICUMBACT  OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIUMMHU OCHOBY IJId CaMOPA3BUTHUA W HCIPCPBIBHOI'O
00pa3oBaHMsl, WEIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TI03HABATEIBHOTO pPa3BHTHUS
JTUYHOCTH O00YJarOIIUXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauanma MaTeMaTH4eCKOTO aHAJHM3a» SBJSETCS OJHUM U3 Hamboiee
3HaYMMbIX B IpOrpamMMe€ CTapliei IIKOJbI, HOCKOJIbKY, C OJHOM CTOpOHBI, OH O0ecle4uBaeT
MHCTPYMEHTAJIbHYIO 0a3y /JIsl U3yUYEHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroil CTOPOHBI,
dbopmHpyeT Jornyeckoe M a0CTPaKTHOE MBIINUICHHE y4yallluXCs Ha YpPOBHE, HEOOXOIUMOM s
OCBOCHHS KypCcOB MH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax TaHHOTO
Kypca ydalmuecs OBJIAJ€BAlOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas
(bopMyIHpyeT CBOM TOCTHKEHHS B MaTEeMaTHUECKOH (hopme.

Kypc anrebpsl n Hadan mMareMaTHMYeCKOIO aHAJIM3a 3aK/IaJbIBa€T OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHAMH (PU3HUKH, XUMHH, OMOJIOTUH, TOHUMAHHUS OCHOBHBIX TE€HICHINH SKOHOMUKHU U
OO0I1IECTBEHHOM JKU3HU, MI03BOJIIET OPUEHTUPOBATHCSA B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIB30BaTh MX B IIOBCEJHEBHOM >XM3HHU. B TOXXe Bpems OBIaJEeHHE
aOCTpaKTHBIMU M JIOTUYECKH CTPOTUMH MaTE€MaTHUYECKMMM KOHCTPYKLHSMH pa3BUBAET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTh YTBEPXAECHMSI, HCIOJIb30BaTh 00001IeHNE
M KOHKPETU3alHUIo, abCTparupoBaHWE M aHAJOrHi0, (OPMHUPYET KpEaTHBHOE M KPUTUYECKOE
MbllIeHHe. B Xoae u3yudeHus aiareOpbl M Havajl MaTEMaTHYECKOro aHajiu3a B CTapllied MIKoje
ydalyecs MOoJy4aloT HOBBIM OIBIT PELIEHUS NMPUKIAJHBIX 33/1a4, CAMOCTOSITEILHOTO MOCTPOEHUS
MaT€MaTHYeCKUX MOJENEN pealbHbIX CHUTyallud W HWHTEPIPETAlUH ITOJYYEHHBIX PEIICHMIA,
3HAKOMSATCA C IPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

Kypc o0nanaer 3HauMTENbHBIM BOCIIUTATENbHBIM MOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak
yepe3 y4ueOHBbIM Marepuall, COCOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS, TaK U
yepe3 crneuuduky y4deOHOM [esATeNnbHOCTH, TpeOyromeld CcaMOCTOATENIbHOCTH, aKKypaTHOCTH,
IIPOJIOJKUTENIEHOM KOHIIEHTPAIlU BHUMAHHS U OTBETCTBEHHOCTH 3a IMOJyYEHHBIN pPe3yJbTar.

B ocHoBe MeTonauku oOydeHus anreOpe M HayajaM MaTeMaTHYeCKOTO aHalIu3a JIEeKUT
NesITeIbHOCTHBIN MPUHIUI 00yUYEHHUSI.

CrpykTypa Kypca «Anrebpa W Hayajla MaTeMaTHYECKOI'O aHajIM3a» BKIIIOYACT CIEIYIOLIHe
coJiep)KaTellbHO-MeToAnueckue JuHuu: «Yucna u  BbruuciaeHus», «DOyHKUMM U TpaduKuy,
«YpaBHEHMS U HepaBeHCTBa», «Hauana maTemaTnueckoro aHanusay, «MHOXKeCTBa U Joruka». Bece
OCHOBHBIE CO/IEpPKATEIbHO-METOIUYECKUE JIMHUN U3Y4alOTCs HAa MPOTSHXKEHUU JIBYX JIET 00y4YeHHs B
CTapllel LIKOJIE, ECTECTBEHHO IOIOJIHAS APYT ApYyra U IMOCTEIIEHHO HACBIAsACh HOBBIMUA TEMAMU U
paznenaMu. JlaHHBIM Kypc BIISIETCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEAUHSIET B cebe colepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX IUCHMIUIMH: airedpa, TPUTOHOMETPHS, MaTeMaTHUYECKHH aHaus,
Teopuss MHOXkecTB U Jp. [lo Mepe Toro kak yuamuecs OBaJeBalOT BcE Oojiee MIUPOKUM
MaTeMaTHYECKUM arlapaToM, Y HUX IOCIIEA0BaTeNIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHUYECKYIO0 MOJIENb PEAIbHOM CUTyalllH, IIPUMEHATh 3HaHMs, IIOJIyYEHHBIE B Kypce
«Anrebpa M  Hayajga MaTeMaTHYeCKOTO  aHaliM3a», JUII  PEIICHHs  CaMOCTOATENBHO
c(opMyIHpPOBaHHONW MaTeMaTHYECKON 3a7aull, a 3aTEM UHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT.

ConepxaTtenbHo-MeToAnYecKas JUHUSA «Huca ¥ BBIYUCICHHS» 3aBepliaeT GOpMHPOBAHUE
HaBBIKOB MCIIOJIb30BaHMsl JIEHCTBUTENBHBIX YHCEN, KOTOpPOE ObUIO HA4aTo B OCHOBHOH mikoie. B
cTapiieil IKoie ocoboe BHUMaHHE yaensercss (OPMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIFOYAIOLINX B €05l MCMOIb30BAHNE PA3IMUHBIX (POPM 3alUCH AECHCTBUTEIBHOTO YHUCIIA,



YMEHHME DPALMOHAIBHO BBINOJHATh JECHCTBUS C HUMH, AENATh NPUKUIKY, OLIEHUBATH PE3YJbTar.
OOyuaronyecss IOJy4yalOT HAaBBIKM TNPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS JACHCTBUM C
YHUCIaM{, 3allMCAHHBIMM B CTaHAApPTHOM (opMe, HCIOIb30BAHUS MATEMaTHUYECKUX KOHCTAHT,
OLICHUBAHHUS YMCIIOBBIX BBIPA)KCHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAIM3yeTcs Ha MPOTSIKEHUU BCero OOyueHHs B
CTapuied IIKOJ€E, IOCKONBbKY B KaXJOM pasfelle IporpaMMbl IIPEIyCMOTPEHO pELICHUE
COOTBETCTBYIOIIUX 3anady. OOyuarouiyecsi OBIaJ€BAOT Pa3IMYHbIMM METOJAMU PELUEHUS LIEJBIX,
palMOHANIBHBIX, UPPALMOHAIBHBIX, MOKA3aTeIbHbIX, JIOTApU(PMUUECKUX M TPUTOHOMETPHUUYECKUX
YpaBHEHUH, HEPABEHCTB M UX cuUcTeM. [lomydyeHHblE yMEHHUs HCIIOJIb3YIOTCS NPU UCCIEIOBAHUN
(GyHKUMH € MOMOIIbIO HPOM3BOJHOW, PEIICHUM NPHUKIATHBIX 337ad U 3aJa4 Ha HaxOXJEHHUE
HauOONBIIMX ¥ HAaWMEHBIIMX 3HAYeHUH QyHKUMU. [laHHas comeparenbHas JHHUS BKIIOYAET B
ce0s Tarxke (GOPMUPOBAHNE YMEHHMH BBINOJIHATH pacué€Thl MO GopMynaM, Npeodpa3oBaHusl LENbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUN, a TAKXKE BBIPAXKECHUH,
COZiepKalIMX CTelNeHu U Jorapudmsl. briarogaps usyudeHuro ainreOpandeckoro marepuana
MPOUCXOIUT AajbHEWIee pa3BUTHE AITOPUTMHUYECKOTO M AaOCTPAKTHOTO MBIIUICHHS yYalluxcs,
GopMHUpYIOTCS HAaBBIKM JIEAYKTHUBHBIX pPAacCyKIEHHUH, pabOTbl € CHMBOJIBHBIMU (OpMamy,
IIPEJICTABICHNUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE PABEHCTB M HEpPABEHCTB. Ausredpa
npeiaraeT 3GpQGEeKTUBHbIE MHCTPYMEHTHI Ui pEleHHs] NPAaKTUYECKUX M €CTeCTBEHHO-HAY4HBIX
3aJ1a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKU.

ConepxarenbHo-MeToandeckas JUHUA «DyHKIMM W TpapUKU» TECHO IEpersieTaeTcs ¢
OPYTUMHU JMHUSMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33JIaéT MOCIEI0BaTEIbHOCTh U3YUEHUS
MmaTtepuana. M3ydeHue CTENEeHHOW, NOKa3aTelbHOH, JorapupMUUEcKO U TPUTOHOMETPUUYECKHX
(GyHKIMH, WX CBOMCTB M TIpadUKOB, WUCIOJIb30BaHWE (QYHKIMI JUIsl pelleHus 3aaad U3 JPYTrux
y4EOHBIX MPEIMETOB U PeaJbHOM KHU3HH TECHO CBA3aHO KaK C MaTeMAaTUYECKUM aHAIU30M, TaK U C
pelieHreM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Goiblioe BHUMaHHE YAensercs (pOpMHUPOBAHUIO
YMEHHUS BbIpaXaTb (POpMyJIaMH 3aBHUCUMOCTH MEXIY Pa3IMYHBIMU BEJIMYMHAMM, HCCIIEOBATh
MOJIy4eHHbIe PYHKIIMH, CTPOUTH UX rpaguku. Marepuan 3Toi cofepx aTenbHOM JIMHUN HalEJIeH Ha
pa3BUTHE YMEHMM M HABBIKOB, INO3BOJIIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEKIY BEIWYMHAMHU B
paznmuuyHOil (opme: aHaATUTHUYECKOHM, rpaduueckoil u cioBecHo. Ero m3yudenue crnocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOTO MBIIIICHUS, CIOCOOHOCTH K OOOOLICHHI0O M KOHKpETH3alluH,
HCIIOJIb30BAaHUIO AaHAJIOTHA.

CopepxarenpHas ymHusA «Hauama MaTeMaTHMUeCKOro aHaln3a» IO3BOJSET CYIIECTBEHHO
paciipuTh Kpyr Kak MaTeéMaTU4YeCKUX, TaK U MPUKIAJAHBIX 3a]ad, JOCTYIHBIX 00yJaromuMcs, Yy
KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCJIEIOBATh M CTPOUTH IpaduKu (QYyHKIUM, ONpenensrs Mx
HauOOoJbIIMEe U HAUMEHbIIUE 3HAYEHUS, BBIUUCIATH IUIOMAIu (GUryp u oObEMBI Tell, HaXOIUTh
CKOPOCTM M YCKOpPEHMsI mpoleccoB. JlaHHas coaepxaTelbHas JUHUS OTKPHIBAE€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHSI MAaT€MaTHYEeCKHUX MoOJIele peabHbIX CHUTYyallil, HaXOXJACHUS
HAaWIy4lllero pEIIeHUus B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHUYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAMM MAaTE€MaTHYEeCKOro aHallu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(opManbHO-JIOTMYECKOTO U KpPEaTHMBHOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh
MPOSIBJIEHUSI 3aKOHOB MaTeMaTUKH B HayKe, T€XHHKe WU HcKyccTBe. OOywarouiyecst y3HaKOT O
BBIIAIOINXCS PE3YNIbTaTax, MOJYYEHHBIX B XOJ€ pa3BUTHUs MaTEMaTUKU KaK HayKH, U UX aBTOpaXx.

ConepxarenpHO-MeTOIMYECKAsT JMHUSA «MHOXKecTBa M JIOTMKa» B OCHOBHOM ITOCBAILEHA
JJIEMEHTaM TEOpUU MHOXKECTB. T€0pETHKO-MHOKECTBEHHBIE NPECTABICHUS MPOHU3BIBAIOT BECH
KypC LIKOJbHOW MaTEeMAaTUKU U MpeAaraT Hauboee yHUBEpCalbHbI A3bIK, 00bEIUHSIIOINN BCe
pa3zesbl MaTEMaTHKU U €€ MPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MAaTEMATUUECKUE AUCLMUILIMHEL B
enuHoe 1enoe. IlosToMy BaXHO [aTh BO3MOXKHOCTh UIKOJBHUKY ITOHMMATh TEOPETHUKO-
MHOKECTBEHHBIM $3bIK COBPEMEHHOW MAaTEMAaTUKH U MCIOJNb30BaTh €ro JJs BBIPAXKEHUS CBOMX
MBICIIEH.

B kypce «Anrebpa M Hayajla MaTeMaTUYECKOIO aHAIN3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS, KOTOpPbIE IpPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOECHHUS
MoOJIeNIel pealbHbIX CUTYallMid, WCCIEIOBAHUS 3TUX MOJEICH C MOMOUIbIO ammapara aireOpbl U



MaTEMaTHYECKOI0 aHAJIN3a U UHTEPIIPETALMU NIOJYyYEHHBIX Pe3yIbTaToB. Takue 3aJaHus BIIJIETCHbI
B K&KIBIA U3 PA3AEIOB IIPOTrPAMMBI, IIOCKOJIBKY BECh MaTepual Kypca HIIMPOKO MCIONb3YeTCs s
pelleHns NpUKIaaAHbIX 3a1a4. [Ipy pereHun peaabHbIX IPAKTUUECKUX 3a]ad Y4alluecs: pa3BUBaOT
HaOJII0AATeNbHOCTh, YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOIb30BaTh
aHAJIOTHIO0, 00001IaTh U KOHKPETU3UPOBATH MpodiieMy. JleaTenbHOCTh 10 (OpMUPOBAHUIO HABBIKOB
peleHus MPUKJIAIHBIX 3a7jad OpPraHU3yeTcsl B MpOLecCe M3Y4EHHUs BCeX TeM Kypca «Aunredpa u
Hayajla MaTEMAaTUYECKOr0 aHaJIN3ay.

MECTO YYEGBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha M3y4YeHHE Kypca areOpbl M HayaJl MaTEMaTHYECKOTO aHaIM3a Ha 0a30BOM
ypOBHE OTBOJUTCS 2 yaca B Hejaento B 10 kimacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a JaBa
roga ooyuyenus — 170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna v BbIYMCICHUA

Panmonanbhble uyucia. OOBIKHOBEHHbBIE M JAECATHYHBIE JIpOOM, NMPOLEHTHI, OECKOHEUYHBIE
nepuoguveckue  pobu.  ApudpMeTHdecKHe  Omepandd ¢ PAlUOHATBHBIMH  YHCIAMH,
peoOpa3oBaHusl YUCIOBBIX BbIpakeHUH. IlpumeHeHue npobeil U NPOLEHTOB Ui pELICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3JIU4HbIX OTPACIIEH 3HAHUN U PEAIBHOU KU3HMU.

JlelicTBuTenbHble uMcha. PanuoHanbHble M UppalMOHalbHBIE yHcha. Apudmernueckue
orepanuu Cc JeHCTBUTENbHbIMU unciaaMu. [IpuOnmkEHHbIE BBIYMCIIEHUS, NpPaBHJA OKPYIJIEHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BIYMCICHUH.

Crenenp ¢ menbiM mokazarenem. CranmaptHas ¢opma 3alucH JIEUCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanne noaxoasuie GopMel 3aIUCH AEHCTBUTENbHBIX YHCEIN JJIS1 PEIIEHUS] MPaKTHUECKUX
3a]1a4 U IIPEJICTaBICHNS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHOU creneHu. [leiicTBus ¢ apudpMeTndecKuMu KOPHIMU
HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCHMHYC M TaHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHTE€HC
YKCIIOBOTO apryMEHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
bopmyIbI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Perienue nemnbix U 1poOHO-pAIIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUUECKUX YPaBHEHU.

[IpuMeHeHne ypaBHEHUN W HEPABEHCTB K PEIICHUI0 MaTeMaTHYeCKUX 3a7ad W 3aJad u3
pa3nUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.

DyHKIUHN U TPaQUKH

@Oynk1us, cnocodsl 3ananus Gyakun. I'paduk Gpynxumun. Bzaumuo oOpatHblie GyHKINH.

Ob6nacTh ompeneneHuss U MHOXeCTBO 3HaueHH ¢yHkuuu. Hynu gynkuuu. IIpomexyTtku
3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIUH.

CrenerHas (QyHKIMS C HaTypaJdbHBIM M LEIbIM TMoOkKa3areiaeMm. EE cBoiictBa u rpaduk.
CBoiicTBa 1 rpauk KOpHS N-0if CTETICHH.

Tpuronomerpuueckass  OKpYKHOCTb, ONpEAEICHUE  TPUTOHOMETPUYECKUX  (DyHKIMIA
YKCJIOBOTO apryMeEHTa.

Havajia MmaTeMaTH4eCKOI0 aHaJIN3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEOBATEIBHOCTEH. MOHOTOHHBIC
IIOCJIEI0BATEIbHOCTH.



Apudmerndeckass W TeOMETpUYecKass  MPOrpeccuu.  beckoHedHOo  yObIBaromias
reoMmerpuueckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBalOIIEH I'€OMETPUYECKOM MPOTrpecCUu.
dopMyna CI0XHBIX MPOLEHTOB. VCMoab30BaHHE MNPOrpecCUU ISl PEIICHHs] pPeajbHBbIX 3ajad
MIPUKJIAHOTO XapaKTepa.

MHokecTBa M JTIOTHKA

MHoxecTBO, omnepanuud Haja MHOxecTBamu. [uarpammsl Oinepa—Benna. I[lpumenenue
TEOPETHUKO-MHOKECTBEHHOT0 ammapara [Ajisi ONUCAaHUs pealbHBIX MPOIECCOB M SBICHUH, MpHU
pEIlIeHnH 3aa4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CleICTBUE, 10Ka3aTEIbCTBO.

11 KIIACC

Yuciia 1 BbIYUCICHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIETIBIX YUCEN.

Cremnens ¢ palliOHAIBHBIM MOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIINX CTEIIEHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEeHHs 1 HEPAaBEHCTBA.

CucremMpl JHHEWHBIX YypaBHEHMH. PerieHue nNpuKiIagHbIX 3aad C IOMOIIBIO CHUCTEMBbI
JIMHEUHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a1a4
U3 pa3aMyHbIX 00JacTel HayKH U peasibHOM JKHU3HH.

DYyHKUMH U TPaPuKu

Oyukuus. [lepuonuueckue pyHkuuu. [IpomMexyTku MOHOTOHHOCTH (pyHKUIMH. MakcuMyMbl
¥ MUHUMYMBI QyHKIMM. Hanbomnbiiee 1 HauMeHblee 3HaueHue (QyHKIUU Ha IPOMEXYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaQUKH.

IToka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaUKH.

Hcnons3zoBanne rpadmkoB PyHKIIUN ISl pEHICHUS] YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (QYyHKIMM JUIsi MCCIEOBAHUS MPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOBHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana MmaTeMaTH4eCKOro aHaJu3a

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl pELIEHHs] HEPaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI TPOU3BOIHOM.

[IpousBonHbie 3MeMEHTApHBIX (QyHKUUNA. DOpMyIbl HAXOXKIEHHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (DYHKIIHHA.

[IpumeHeHne MPOU3BOJHON K HMCCIEIO0BaHUIO (DYHKIUNH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxxnenune HanOobIIero 1 HAMMEHBIIETo 3HaYeHUs1 (PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHne npou3BOIHOM ISl HAXOKAEHUS HAWTYy4YIIEro peuieHus B IPUKIaJIHbIX 33/1a4ax,
UIsL OTIpeJIeJIEHUs] CKOPOCTH TpoIiecca, 3alaHHOT0 (OPMYIIOH Ui rpauKOM.

[TepBoobpaznas. Tabmuna nepBooOpa3HbIX.

WNuTerpan, ero reoMmerpuueckuil U (GU3NUeCcKuii CMbICI. BeIunciaeHrne naTerpaia mo gopmyse
Herorona—IJlelibHuna.



IIVTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO Tpenmera «MaremMaTuka» JODKHO oOecrednBaTh JOCTH)KCHHE Ha
ypoBHE cpenHero oOmero oOpa3oBaHHUsS CIEAYIOMIUX JIMYHOCTHBIX, METAlpeIMETHBIX H
MPEIMETHBIX 00PAa30BaATEIBHBIX PE3YJIHTATOB:

JHUYHOCTHBIE PE3YJIbTATbHI

JIM9HOCTHBIE pPE3YyJbTATBl OCBOEHUS MPOrpaMMbl y4eOHOTO mpenMmera «MaTeMaTHKa
XapaKTepU3yHOTCS:

['paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTBIO  TPAKJAHCKOM  IMO3MIIMM  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPEICTABICHHEM O MaTEMaTHYEeCKMX OCHOBaX
(GYHKIIMOHUPOBAHMSI PA3NUYHBIX CTPYKTYp, SIBICHUN, TMpOLENyp TpakIaHCKOro oOIiecTBa
(BBIOOPHI, OMPOCHl M TIp.), YMEHHEM B3aUMOJCUCTBOBaTh C COLMAJIBHBIMA HMHCTUTYTaMU B
COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

[TarproTryeckoe BOCIUTaAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKON I'pa)KAAHCKOW MJIGHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSIIIEMY POCCUHCKONM MAaTeMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSIM POCCHUUCKHUX
MAaTEeMaTUKOB M POCCHUICKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THUX JIOCTHKECHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHHS:

OCO3HAaHHWEM  JYXOBHBIX IIEHHOCTEM  pOCCHIiCKOrO  Hapona; Cc(hOPMUPOBAHHOCTHIO
HPAaBCTBEHHOIO CO3HAHUS, ATUYECKOTO IOBEICHMS, CBSI3aHHOTO C MPAKTUYECKHUM IMPUMEHEHUEM
JOCTMIKEHUM HAyKM W JEATEIBHOCTBIO YYEHOIO; OCO3HAHUMEM JIMYHOIO BKJIAJa B IMOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro.

OCTETHYECKOE BOCIIUTAHHUE:

ACTETHYECKUM OTHOILICHUEM K MUPY, BKIIFOYAsl 3CTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3aJad, PEHICHW, PACCYXJACHUN; BOCIPUUMYHMBOCTHI0O K MaTeMaTHYECKHM AacleKTaMm
Pa3IMYHBIX BUAOB UCKYCCTBA.

®du3znyecKkoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTEMaTUYECKUE 3HAHUS B MHTEpPEcax 3J0pOBOTO
u Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (340pPOBOE
MUTaHUEe, COATAHCHUPOBAHHBIA PEXUM 3aHATUN W OTHbIXa, PETyJsipHas ¢u3nuecKkass akTUBHOCTD);
(U3MYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON AESITETLHOCTHIO.

TpynoBoe BocliUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYJOIIOOUS; WHTEPECOM K Pa3InYHBIM
chepam mpodecCHOHATHHOM JACSITEIPHOCTH, CBS3aHHBIM C MATEeMaTHKOW M €€ TPHIOKEHUSMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BhIOOp Oymymied mpodeccuu W peamn3oBBIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHBI; TOTOBHOCTHIO W CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELICHUN
MPAKTUYECKUX 3a7]a4 MaTEeMaTHYECKOW HAITPaBICHHOCTH.

DKOJIOrMYeCKOE BOCIINTAHHE:!

c(hOPMHUPOBAHHOCTBIO JKOJIOTMUECKOW KYJIbTYpPhl, TMOHUMAaHWEM BJIUSHUS COIHAIBHO-
SKOHOMHYECKUX IMPOLECCOB HA COCTOSHHME MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
I00ATBPHOTO XapaKTepa IKOJIOTHIECKUX MPoOIIeM; OpueHTaIlMeld Ha TPUMEHEHNE MaTeMaTHIECKUX
3HAHUU IS pelIeHHs 337a9 B 00JIaCTH OKPYKAIOIIEH cpefbl, INTAHUPOBAHUS MOCTYIKOB U OIEHKU
MX BO3MOYKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAy4YHOTO ITO3HAHMS:

c(hOPMHUPOBAHHOCTBIO ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH W OOIECTBEHHOW MPAKTUKH, MOHMMAHHEM MAaTEMaTHYeCKON Hayku Kak chepsr
YEJIOBEYECKOW NIEATENIbHOCTH, 3TAlOB €€ pa3BUTHS M 3HAYMMOCTH U1l Pa3BUTUA LUBUIN3ALNY;



OBJIAJICHUEM S3BIKOM MAaTEMaTUKU U MAaTEMATHUYECKOW KYyJIbTYpOH KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATE IPOCKTHYIO U UCCIEAOBATEIBCKYIO ACATENbHOCTh HHAUBUIYAIBHO U B
rpyImIe.

METANPEJMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTepU3ylOTCsS  OBJAJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHLIMU  OelCMBUaMlU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  VHUBEPCANbHbIMU  De2yIAMUSHbIMU
oeticmeusmu.

1) Vuuseepcanvhvie nosnasamenvhvle Oelicmsus, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECCO8 00y Yaowuxcsa (0coenue Memooo8 NOSHAHUS OKPYICAIULe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHut pabomams ¢ uHgopmayuet).

bazoBble noruueckue AecTBUS:

® BBIIBISITh M XapaKTEpU30BaTh CYNIECTBEHHBIC NPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHONICHUN MEXIy TMOHATUSAMU; (OPMYIUPOBATH ONpEAeNeHUs TOHATUM;
YCTaHABJIMBAThH CYIIECTBEHHBIN NMPU3HAK KiIacCU()UKALMU, OCHOBAHUS JUIsI 0000MICHUS
CpaBHEHHUS, KpUTEPUU TTPOBOAUMOIO aHAIIN3a,

® BOCIPHHHMATh, (HOPMYyTUpOBaTH W NPEOOPA30BHIBATH CYKACHHUS: YTBEPAUTEIHLHBIC H
OTpHIIATENIbHBIC, €MIUHIYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE,

® BbBIBISATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M MPOTHUBOpEUHUs: B (akTax,
NaHHBIX, HAONIOJICHUAX U YTBEPXKICHUSX;, MpeAsiaraTb KPUTEPUH [UIsl BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSATENHHO JTOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHUH (IIpSMbIE U
OT MPOTUBHOTO), BBICTPAWBATh apryMEHTAIIMIO, IPUBOJANUTE MPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI,

e BbIOMpaTh CrHoco0 pemieHuss y4yeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
peleHusi, BRIOMpaTh HauOoyee MOAXOIANIMNA C YU4ETOM CaMOCTOSITENTHHO BBIJCICHHBIX
KpUTEPUEB).

bazoBeie ccnenoBaTenbCKue IEHCTBHUS:

® UCIMOJIB30BaTh BOMPOCH KAK MCCIEI0BATENbCKUIA HHCTPYMEHT MO3HAHUSL; (GOpMYyITHUpOBaThH
BOTIPOCHI, (PMKCUPYIOIIKE MPOTUBOPEYHE, MPOOIIEMY, YCTAaHABIMBATh NCKOMOE U JaHHOE,
(dbopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [POBOJUTH CaMOCTOSATENBHO CIUIAHUPOBAHHBIA  DKCIIEPHUMEHT, HCCIEJOBaHUE 10
YCTaHOBJICHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro oOBeKTa, SBJICHHSA, IpoIecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SBICHUSIMHU, TIPOLIECCAMU;

®  CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJBI TI0 PE3yIbTaTaM MPOBEIAEHHOTO
HaAOJIOZICHNs, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh TIOJTYYEHHBIX pE3YIbTaTOB,
BBIBOZIOB Y 000OILIEHNIH;

® TIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh TPEAIIONI0XKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanueii:

® BBIBIATH AeUIUTHI HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HAa BOMPOC U JIf
pellIeHus 3a/1auu;

e BpIOMpaTh WHPOPMAIMIO W3 WCTOYHHKOB PA3UYHBIX THIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3HpPOBATh W HMHTEPIPETUPOBATH HH(YOPMAIMIO PA3TUYHBIX BUIOB U (OpM
MIpe/ICTaBJICHHUS;

® CTPYKTYpUpOBaTh HMH(OpPMAILMIO, TPEACTaBIATH €& B  pasIMuHBIX  (opmax,
WLUTIOCTPUPOBATH IpaUuecKy;



OLIEHUBATh HAA&KHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO  Cc(HOpMyTUpOBAHHBIM
KPUTEPUSAM.

2) Vhusepcanrbhvle KOMMYHUKamueHole Oelicmeus, 00ecnevusaom coopmMupo8aHHoOCmb
COYUATIbHBIX HABBIKOS 00YYAIOUIUXCAL.
OOmenue:

BOCIIPUHMMATh U (OPMYJIHUPOBATh CYX/IEHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEIAMHU
o0IIeHus; ACHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3pEHHMS B YCTHBIX M
IIMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOAY PELIEHUs 3aJaud, KOMMEHTHPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;

B X0/ie¢ OOCYXJIEHHsI 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOM TEMbI, MPOOIEMBI,
pelaeMoil 3aJauM, BbICKA3bIBaTh MJIE€U, HALIEJICHHBIE HA MOMCK PEIICHHUS; COIOCTABIAThH
CBOU CYXKIECHHUSA C CY)KICHHSMU JIPYTUX YJaCTHUKOB JMAJora, OOHapyXHUBaTh paziIvuyuue U
CXOJICTBO TIO3WIMH; B KOPPEKTHOH ¢opme (GOpMyIHpOBaTh pPAa3HOIJTIACHS, CBOH
BO3pa)KECHHUS;

MIPEJCTaBIATh PE3YyJbTaThl PELIEHUS 3aJauM, SKCIIEPUMEHTA, MCCIENOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad MpPE3CHTAaluu U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHUYECTBO:

IIOHMMAaTh M HCIOJb30BATh MIPEUMYLIECTBA KOMAaH/IHOW W MHAUBUAYaJIbHOW pabOThI MpHU
pelieHnH y4eOHBIX 3aJay; NPUHUMATh 1LI€J1b COBMECTHOH JIEsTEIbHOCTH, MJIAHUPOBATH
OpTraHU3allMI0 COBMECTHOW paboThl, pachpenensTb BUABI padoT, IOrOBAPHBATHCA,
00CyX1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYNINOBbIX (popmax paboThl (00CykeHus, 0OMEH MHEHHH, «MO3TrOBBIE
LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS C
JAPYTUMH 4WIEHAaMH KOMaH/Ibl; OI[EHMBATh Ka4eCTBO CBOETO BKJIAAa B OOLIMIA MPOAYKT 1O
KpUTEpUsIM, c(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeticmeus, obecneuusaom GopmMuposanue cMviCl08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3aJayd, BBIOMpATh CIOCOO0 pelIeHUus ¢ Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(DOpMALINH.

CaMOKOHTpOJIB:

BJIa/IETh HABBIKAMU MO3HABATEIbHON peIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX AEHCTBHIMA
U MBICTUTENBHBIX IPOLECCOB, HUX pE3YyJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MIPOIIECCa U Pe3yibTaTa PEMIEHUS MaTEMATUYECKOM 3a/1a4;

MpeBUJIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HMKHYTh IPH PEIIEHUWU 3a7aud, BHOCUTH
KOPPEKTHBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yibTaTa MEIM U YCIOBUSAM, OOBSICHATh NPUUYUHBI
JOCTHIKEHUS WM HETOCTHIKEHHUS Pe3yJIbTaTOB JEATEIIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJBTATHBI
OcBoenue yueOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO aHalu3a» Ha YpOBHE
cpeaHero oOmiero o0pa3oBaHUS JOJDKHO OOECIEUMBATH JOCTIKEHHE CIEAYIOUIMX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

10 KJIACC
Yucyia 1 BBIYUCIEHUSA



OnepupoBaTh NOHATHSIMHU: PAIMOHAIBHOE M JIEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAS H
JeCATUYHas 1pO0b, IPOLIEHTHI.

BrimonsATe apupMeTHyecKre onepamnuy ¢ paliioHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BbimonHATe npuOIMKEHHBIE BBIYUCIEHMS, WCHOJb3ys IIpaBUIa OKPYIJICHMs, JenaTh
MIPUKUIKY U OLIEHKY Pe3yJIbTaTa BBIYMCIICHUN.

OnepupoBaTh NMOHATUSAMH: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHAapTHas (opma 3anucu
JEWCTBUTENFHOTO YHCJA, KOPEHb HATYypaJIbHOW CTENEHHU; HCIONb30BaTh MOAXOISAIIYIO (GOopMy
3aIUCH JEUCTBUTEIBHBIX YUCEIN Ul PEIICHUS TPAKTUYECKUX 3aa4 U IIPECTABJICHUS TaHHBIX.

OnepupoBaTh NOHATHUSAMU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YIJa; MUCIOJIb30BaTh
3aIlUCh POU3BOJIBHOTO yIJjla Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUU.

YpaBHeHusI U HEPaBEeHCTBA

OnepupoBarTh NOHATHAMM: TOXKIECTBO, YPABHEHHME, HEPAaBEHCTBO; LIEJIOE, PALMOHAIBHOE,
UppalMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BeimonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUUYECKUX  BBIPAXEHMH M peliaTth
TPUTOHOMETPUUECKHE YPABHEHUS.

BeinonHATe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX M HMPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJbIX, PALIMOHATIBHBIX U HPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHsTh ypaBHEHHS W HEPABEHCTBA JJI PEILICHUS MAaTEMaTHYECKMX 3aJad W 3a1ad u3
pa3IMyYHbIX 00JacTel HayKU U peaslbHOM JKU3HU.

MogenupoBaTh peajibHble CUTyalluu Ha S3bIKE aJIreOpbl, COCTABIATh BHIPAXKEHUS, YPAaBHEHHUS,
HEpPAaBEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEN0BaTh IOCTPOCHHBIE MOJIEIM C HCIOJb30BaHUEM
anmapara anreopsl.

DyHkuuH U rpaguKku

OnepupoBaTh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3afaHus (PYHKIMH, 00JacTh ONpeAeTIeHUs U
MHO>KECTBO 3HaU€HUN (QyHKIUU, rpapuk QyHKIMH, B3AaUMHO 00paTHbIE (QYHKIUH.

OnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKIMM, HYIH (QYHKIMH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpapuky GQyHKIMHA U1 peleHns: ypaBHEHUH.

Crpouts M uuTaTh rpaduKu JHUHEHHON (QYHKLIMH, KBAaApaTUYHOM (QYHKIMH, CTEIIEHHOMN
(YHKLNU C LETbIM [T0OKa3aTeNIeM.

Ucnonw3zoBark rpaduku (QyHKIUN JUIsI MCCIENOBAHUS IPOIECCOB M 3aBUCHUMOCTEU MpHU
pelIeHNH 3a/a4 M3 JPYruxX Y4eOHbIX MPEJAMETOB M peallbHOW >KU3HU; BbIpakaTh (opMyiaMu
3aBUCHUMOCTH MEKy BETUUMHAMHU.

Havana maTteMaTH4eCKOro aHajmu3a

OnepupoBaTh NOHATHUAMHU: IIOCIEAOBATENbHOCTh, apUQMeTHYecKas M TeoMeTpuyecKas
IIPOrPECCUHN.

OnepupoBaTh NOHATUSAMU: OECKOHEUHO YOBIBaIOIlas reoMeTpuyeckas Mporpeccus, cymma
0eCKOHEYHO yOBIBAIOIIEH FreOMETPUUECKOM MPOrPECCHH.

3aaBaTh MOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbp30BaTh CBOMCTBA MOCIEI0BATENIBHOCTEN U IPOTPECCUI I PEILIEHNUS PEATIBHBIX 3314
MIPUKJIAHOTO XapakTepa.

MHoxkecTBa M JTI0OTHKA

OnepupoBarh MOHATHUSAMH: MHOXECTBO, ONE€pallK HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUlsl OMUCAaHUS PEAJbHBIX IPOLECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYIHX y4eOHBIX MPEIMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHHE, TEOPEMA, CIIEICTBUE, 10KA3aTEILCTBO.

11 KJIACC
Yucja 1 BBIYUCIEHUS
OnepupoBaTh NOHATUSIMU: HATYPAIbHOE, IIEJ10€ YUCIIO; UCIOIb30BATh MPU3HAKU JACITUMOCTH
LIEJIBIX YHCEI, PA3JIOKEHUE YMCIIa HA TPOCThIE MHOXKHUTENM ISl PEILICHUS 3a/1a4.



OnepupoBarh NOHATHEM: CTENIEHD C PALIMOHAILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JOrapu(pM UUCIIA, JECITUYHBIC U HATYpaJIbHbIE JOrapU(pMBbl.

YpaBHeHHs U HEPABEHCTBA

IIpuMeHATH CBOMCTBA CTEMEHU /sl IPe0OpPa30BaHUS BBIPAXKEHUH; ONEPUPOBATh MOHATUAMMU:
[I0KA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI [IOKA3aTEIbHBIX YPABHEHUHN U
HEPABEHCTB.

BeimonHATe  mpeoOpazoBaHMs — BBIPAKEHHH, COAEpXKAIIMX Jorapu(MBbl; ONEPUPOBATH
HNOHATUSAMM:  JIOrapu(MUUECKOe ypaBHEHHME M HEPaBEHCTBO; peIlaTh OCHOBHBIE  THIIBI
Jorapu(pMHUUECKUX YpPaBHEHUN U HEPABEHCTB.

Haxoauts perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUN M €€ pElIeHUE; UCIOJIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH NI pELICHMsS IPAKTUYECKUX 3aa4.

Haxomute pemeHuss npoCTEHIINX CUCTEM U COBOKYIIHOCTEH PAallMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB.

MonennpoBaTh peaibHble CUTYalluU Ha SI3bIKE aJIre€Ophl, COCTABIIATH BBIPAXKEHUS, YPABHEHMUSI,
HEPABEHCTBA U CHUCTEMBl II0 YCIOBHUIO 3aJa4d, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
MCTIOJIH30BaHUEM alllapaTa ajareOpsl.

DOYyHKUMH U IPaPUKU

OmnepupoBarh MOHATUSAME: TIEpHOANYECKast (PYHKIUS, MPOMEKXYTKH MOHOTOHHOCTH (DYHKIINH,
TOUYKU 3KCTpeMyMa (PYHKIHMM, HauOojblllee U HaUMEHbIIee 3HAaYCHUs (YHKUIUU HA MPOMEXKYTKE;
UCI0JIb30BaTh UX JUISl KCCIIEIOBaHUS (PYHKIIMH, 3aJaHHOU rpauKoM.

Onepuposarb MOHATUSAMH: rpaduku IIOKa3aTeNbHOM, JorapupmMuuecKon U
TPUTOHOMETPUYECKUX (DYHKIUH; M300pakaTh MX HA KOOPJAMHATHOW IJIOCKOCTU U HCIIOJIb30BATh
JUIS peLlIeHUs] YPABHEHUN U HEPABEHCTB.

N3006paxaTh Ha KOOPAUHATHOMN MJIOCKOCTU Ipa@UKU JTUHEHHBIX YpaBHEHUHN U MCIIOJIb30BaTh
UX IS PEIICHUS CUCTEMBI IMHEHHBIX YPABHECHUM.

Ucnons3oBarh rpaduxu GyHKIUI J1s1 KCCIEIOBAHMS TTPOIIECCOB M 3aBUCUMOCTEH U3 APYTUX
YYEOHBIX JAUCIUILIIIH.

Hayana maTteMaTH4ecKoOro aHajm3a

OnepupoBaTh MOHATUSMH: HENpepbIBHAs (PYHKIMS; MPOU3BOAHAS (YHKLUHU; MCIIOJIB30BaTh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pelIeHus 3a1ad.

HaxoauTe mNpou3BOAHBIE 53JIEMEHTApHBIX (DYHKIHUHA, BBIYMCIATH HPOM3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIUH.

Vcnonb30BaTh IPOU3BOIHYIO AJIS McCeloBaHUA (PYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI,
MIPUMEHSTH Pe3yJIbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO rPpauKoB.

Hcnonp30BaTh IPOU3BOAHYIO MU HAXOXKIACHUS HAWIYYIIErO PELICHUs B IPUKIAJHBIX, B TOM
YHUCJIE COLNATIBbHO-3KOHOMMYECKUX, 3a/1a4ax.

OmnepupoBaTh MNOHATHUSAMM: MEPBOOOpa3Has M HWHTErpaj; IMOHMMATh TE€OMETPUYECKUN H
¢bu3nyecKuil CMbICT UHTETpaJa.

HaxonuTte mepBooOpa3Hble 37€MEHTapHBIX (YHKIMH; BBIUUCIATH MHTErpan 1o ¢opmyie
Herorona—Jleitbuuna.

Pemate mpukiagHble 337a4d, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKOTO U (U3NYECKOTO
XapakTepa, CpeACTBAMUA MaTEMAaTHYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoxecTBa palliOHAIBHBIX U
1 JICHCTBUTEIBHBIX YUCEN. PalnOHAIbHBIE 14 1
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
MOKa3areineM
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
4 DopMyIIBI TPUTOHOMETPHH. 29 1
TpuronomeTpuueckue ypaBHEHUS
5 [TocnenoBarenbHOCTH U NPOrPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 3 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHSI U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Koan4yecTBO 4acoB JlaTa
Tema ypoka
n/n Bcero KoHTpoJbHbIe ~ H3YyYeHus
padoThI
1 [TonsTue nerictBurensHoOro uncia. [losropenne remsl «KBagpaTuunas 1
GyHKITHS
5 MHoxectBa unces. CBoiicTBa AelCTBUTENbHBIX YKcel. IloBToOpeHue TemMbl 1
«YpaBHEHUS U HEPABEHCTBA C OJJHOU U JIBYMsI IEPEMEHHBIMI
3 ParnmonanbHbIe BEIpa)KEHUS 1
4 Bxonnas koHTpoJIbHAs paboTa 1
3) ®opmyiel 6mHOMa HBI0TOHA, CYMMBI M pa3HOCTH CTENICHEH 1
6 PannonansHble ypaBHEHUS 1
7 PauyonanbHbIe ypaBHEHUS 1
8 CucTeMbl pallMOHAJIbHBIX YpaBHEHUI 1
9 Meroa MHTEPBAJIOB PEIICHNS HEPABEHCTB 1
10 PanmonansHble HEpaBEHCTBA 1
11 Hecrtporue HepaBeHcTBa 1
12 CucreMbl paliiOHaIbHBIX HEPABEHCTB 1
13 CucreMsbl pallMOHaIbHBIX HEPABEHCTB 1
14 KontponbHas padota no Teme "MHO)eCTBa palliOHATBHBIX U JCHCTBUTEIHHBIX 1 1
yucen. PaiimoHabHbIE ypaBHEHNS M HEPABEHCTB"
15 Pabora Hay ommbkamu. [lonstue GyHkuu u e€ rpapuka 1
16 [Tonsitue pynkuuu u e€ rpaduka 1
17 OyHKIHA y =X *n 1
18 OyHKIMA y =X n 1




19 [lonsiTHE KOpHS CTENIEHU N 1
20 KopHuu 4€THOM 1 HEYETHOM CTETIeHEH 1
21 Apudmernueckuit KOpeHb 1
22 Apudmernueckuit KOpeHb 1
23 HeticTBus ¢ apuMeTHUIECKUMU KOPHSAMHU N—OW CTEIIeHU 1
24 JeiicTBus ¢ apupMeTHIeCKUMHU KOPHIMH N—O0ii CTeneHn 1
25 HeticTBus ¢ apuMeTHUIECKUMU KOPHSAMHU N—OW CTEIIeHU 1
26 CBoiicTBa KOpHEH CTENEHH N 1
27 CBoiicTBa KOpPHEH CTENEHU N 1
28 Oynxums y = nV(x ) (x =0) 1
29 Kopenb crenenu u3 HaTypajabHOTO YUCIIa 1
30 Kopens crernenn U3 HaTypabHOTO YHCITA 1
31 Penienue uppanmoHanbHbIX YpaBHEHUI U HEPABEHCTB 1
32 Pemenne uppanroHaibHbIX YpaBHEHUN U HEPABEHCTB 1
33 Penienune uppanmoHanbHbIX YpaBHEHUI U HEPAaBEHCTB 1
34 Pemrenne nppanimoOHaNbHBIX YPaBHEHUI U HEPABEHCTB 1
35 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB 1
36 CgoiicTBa u rpaduk KOopHs N-0if cTeneHu 1
37 CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU 1
38 KonrtponbHas padora no reme "Apudmernueckuit KopeHb N—0il cTeneHu. 1
HppaunoHanbHble ypaBHEHUS U HEpaBeHCTBA"
39 Cunyc, KOCHHYC yriia 1
40 Cunyc, KocuHyc yria 1
41 OcHoOBHbIE TPUTOHOMETpUYECKUE (POPMYJIBI ISl CHHYCA U KOCUHYCa yTiia 1
42 OcHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI ISl CHHYCA M KOCHHYCa yria 1
43 APKCHHYC YHCIIOBOTO apryMeHTa 1




44

APKKOCHHYC YMCIIOBOT'O apryMeHTa

45 TaHTeHC ¥ KOTaHTEeHC yTJia

46 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIETIEHUE TPUTOHOMETPUUECKUX
(GYHKLUI YUCIOBOrO apryMeHTa

47 OcHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI ISl TAHTEHCA U KOTaHTeHCa

48 OCHOBHBIE TPUTOHOMETpPUYECKHE (OPMYIIbI sl TAHT€HCA U KOTaHT'€HCa

49 ApKTaHT€HC

50 Kocunyc pasHoCTH 1 KOCUHYC CyMMBI IBYX yrioB. [IpeoOpa3oBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN

51 ®opMmyibl Ui JOTIOIHUTEIBHBIX YIiIoB. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN

59 CuHYyC CyMMBI U CUHYC pa3HOCTHU JBYX yrioB. [IpeoOpa3oBanue
TPUTOHOMETPUUECKUX BBIPAKEHUIN

53 CymMa 1 pa3HOCTb CUHYCOB M KOocuHycoB. [IpeoOpa3oBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN

54 [Ipocreiimme TpPUroHOMETPUUIECKNE YPAaBHEHUS

55 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI. Y paBHEHMSI, CBOASIINECS K
IIPOCTEUIIINM 3aMEHON HEU3BECTHOTO

56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI. Y paBHEHMSI, CBOASIINECS K
IIPOCTEUIINM 3aMEHON HEU3BECTHOTO

57 Pemenne TpuroHoMeTpudeckux ypaBHeHH!. [I[puMeHeHre OCHOBHBIX
TPUTOHOMETPUUECKUX (GOPMYJI ISl PELICHUS] ypaBHEHUI

58 Pemenune TpuronomeTpuueckux ypaBHeHui. [I[pumeHeHe OCHOBHBIX
TPUTOHOMETPUUECKUX (GOPMYI AJIsl peLIEHUS] ypaBHEHU I

59 Pemenue tpuronomerpudeckux ypaBHeHui. OTHOPOIHBIE YPABHEHMS

60 Kontponbnast pabota mo teme "®opmyibl TPUTOHOMETPHUH.

Tpuronomerpuyeckue ypaBHeHHs "




ITocnemoBaTebHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH. MOHOTOHHEIC

61 1
MOCIIEI0BATEIHbHOCTH

62 Apudmerndeckas 1 reomeTpuueckas mporpeccun. Vicroiap3oBaHue nporpeccuu 1
JUISL PeUICHUs] PeaIbHBIX 33124 MPUKIAJHOTO XapaKTepa

63 beckoneuno yObiBarorias reomerpuueckas rnporpeccus. Cymma 0eCKOHEUHO 1
yOBIBAIOIICH T€OMETPUIECCKOMN MPOrpecCcun

64 ®dopmyna CIOKHBIX MTPOLIEHTOB

65 ®dopmyna CIOKHBIX MTPOIEHTOB 1

66 O06o006menne, cucTeMaTu3anus 3HaHUK 33 Kype anreOphl U Havau 1
MaTemMaTtuueckoro ananusa 10 kimacca

67 Hroroas xouTpoapHas pabora 1

68 O0600611eHne, cucTeMaTu3alus 3HaHU) 33 Kypce aiareOphbl 1 Havyal 1
MaTemaTtuueckoro ananusa 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoandyecTBO 4acoB

Ne Jara
/i Tema ypoka Beero KoHTpoJbHbIe mayveHns
padoThI
1 CreneHsb ¢ palMOHAIbHBIM [10KA3aTEIEM 1
2 CBolicTBa CTENEHU C PALlMOHATIBHBIM [10Ka3aTelIeM 1
3 [IpeobpazoBanue BeIpaXEHUN, COACPKAIINX PATMOHAIBHBIEC CTEIIEHU 1
4 ITpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILNX PALIHOHAIbHBIE CTEIICHU 1
5 [IpeobpazoBanue BeIpaXEHUN, COACPKAIINX PATMOHAIBHBIEC CTEIIEHU 1
6 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
7 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
10 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenbHas QpyHKIMs, €€ CBOMCTBA U IrpaduK 1
12 KonrtponsHas padora no reme "CreneHb ¢ pallioHaNIbHBIM [TOKa3aTeIeM. 1 1
[TokazarensHas pynkuus. [lokasarenbHble ypaBHEHUS U HEpAaBEHCTBA"
13 Jlorapudm uymncna 1
14 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1
15 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI 1
16 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAIMNUX JTOTAPHPMBbI 1
17 [IpeobpazoBanue BEIpAXKEHUH, COAECPIKAIMX JIOTApU(MBI 1
18 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAIMNUX JTOTAPHPMBbI 1
19 Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA 1
20 Jlorapugmuueckue ypaBHEHHS 1 HEPAaBEHCTBA 1




21 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1
22 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1
23 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
24 Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U TpauK 1
25 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U rpaduKu 1
26 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
27 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U rpaduKu 1
28 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U TpaduKu 1
29 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
Konrponbnas padora no reme "Jlorapudpmuueckas Gpynkuus. Jlorapupmuueckue
33 ypaBHEHHUS U HEpaBeHCTBA. TpUroHoMeTpudecKkue GyHKIIMH U UX 1
rpaduxu. Tpuronomerpuueckue HepaBeHcTBa"
34 HenpepoiBHble pyHKIINN 1
35 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB 1
36 MeTtox MHTEPBAIIOB JUJIsl PELIEHHSI HEPABEHCTB 1
37 [IpousBonHas pyHKIUU 1
38 [TpousBoHas GpyHKIUH 1
39 I'eomerpuueckuii 1 GU3NIECKHIA CMBICI TPOU3BOIHOM 1
40 I'eomerpuueckuii u GpuU3NIECKU CMBICI TPOU3BOIHOM 1
41 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKINN 1
42 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (DYHKIUN 1
43 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMMA 1
44 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMIA 1




45 [IpousBoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO (PYHKIIUI 1

46 [TpuMeHeHne NpoU3BOIHOMN K MCCIe0BaHUIO (DYHKIMI HA MOHOTOHHOCTh U 1
KCTPEMYMBI

47 [TpuMeHeHne NpOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIIMH HAa MOHOTOHHOCTh U 1
9KCTPEMYMBI

48 [IpumeneHne Npon3BOIHON K UCCIEIOBAHUIO (DYHKIIHI HA MOHOTOHHOCTD H 1
KCTPEMYMBI

49 [TpuMeHeHne NpOoU3BOIHON K UCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U 1
IKCTPEMYMBI

50 Haxosxnenne HauOoJbIIero 1 HAMMEHbLIETo 3HaYeHUsl (YHKLIUU Ha OTpe3Ke 1

o1 Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHUS (DYHKIIMK Ha OTPE3Ke 1

52 HaxosxneHne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIIUU Ha OTpe3Ke 1

53 Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHUS (DYHKIIMK Ha OTPE3Ke 1

54 Haxosxnenne HauOoJbIIero 1 HAMMEHbLIETo 3HaYeHUsl (YHKLIUU Ha OTpe3Ke 1

55 Haxoxaenne HanOobIIero 1 HAMMEHbBILEr0 3HAYCHUsS! PYHKIIMM Ha OTpe3Ke 1
[TpuMeHeHMe NPOU3BOIHOMN /JIs1 HAXO0XK/IEHUS HAWJIYUIIETO PeLIeHNs B IPUKJIIAIHBIX

56 3ajaydax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOTro (OopMyIIoi Uiu 1
rpaduxkom

57 Konrponbnas padora no reme "[IponsBosanas. [Ipumenenue nponzBoaHoin" 1

58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX 1

59 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX 1

60 WuTerpai, reomeTpuyeckuil 1 PU3NUECKUI CMBICI HHTETpasia 1

61 WuTerpan, reomerpuueckuii 1 pU3MUYECKHil CMBICIT HHTETpaja 1

62 WuTerpai, reomeTpuyeckuil 1 GU3NYECKUIl CMBICI HHTETrpaa 1

63 Brruucnenue unrterpana no gopmyne Hetotona—Jleiibnumna 1

64 Brruucnenue naterpana no gpopmyne Herotona—Jleiibania 1

65 Brruucnenue unrterpana no gopmyne Hetotona—Jleiibnumna 1




66 Brruncnenue uaTerpana no popmyine Hetorona—Jleitbnuma 1

67 CucTemMbl TUHEHHBIX YpaBHEHUN 1

68 CucTteMbl TUHEHHBIX YpaBHEHUH 1

69 Pemenne npukiagHbIX 33a4 C MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHIHA 1

70 Pemenuie npukiagHbIX 3a7a4 ¢ TOMOIIbIO CUCTEMBI JINHEHHBIX YpaBHEHUM 1

7 CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIHOHATIbHBIX, UPPAIMOHATIBHBIX, 1
N0Ka3aTeJbHbIX, JIOTapU()MUIECKUX YpaBHEHHI U HEPABCHCTB

79 CucTteMbl U COBOKYITHOCTH LIEJIBIX, PAllMOHATIbHBIX, UPPALIMOHATIBHBIX, 1
MOKa3aTeNbHbIX, JOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB

73 CucTeMbl 1 COBOKYITHOCTH IEJBIX, PAIIHOHABHBIX, UPPAIMOHATIBHBIX, 1
MOKa3aTeNbHbIX, JOrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB

74 CucTeMbl 1 COBOKYITHOCTH IEIBIX, PAIIHOHATILHBIX, UPPAMOHATIBHBIX, 1
MOKa3aTeIbHbIX, JIOTApU(HMUIECKUX YpPaBHEHHH U HEPABCHCTB

croJib30BaHue TrpadukoB QYHKIUN s pelIeHUs] YPaBHEHHUN U CUCTEM

75 141

76 Wcnonb3oBanue rpadukoB GyHKIUN A1 peLIEHUs] YPaBHEHUM U CUCTEM

77 [TpuMeHeHMEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 1
3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTei HAyKH U peabHOU )KU3HU

78 KonTponsnas pabora no teme "UHTerpain u ero npumeHeHusi. Cuctemsl 1
ypaBHeHU"

79 Harypanbnbie u nienble yncia B 3aJja4ax U3 peajibHON KU3HU 1

80 HarypasnbHble 1 1ienble yncia B 3ajjauyax U3 pealbHOMN KU3HU 1

81 HarypanbsHble 1 1iesble yucia B 3aja4ax U3 peajbHON )KU3HU 1

82 [Ipu3Haku qeIMMOCTH LEIBIX YNCEI 1

83 [Tpu3HAKK AETUMOCTH TIEJIBIX YUCEIT 1

84 [Ipu3Haku qeIMMOCTH LEIBIX YNCEI 1

85 [ToBTOpeHme, 0600IIeHNE, CHCTEMATH3allHsl 3HAHUW. Y paBHEHUS 1

86 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMs 3HAHUN. Y paBHEHUS 1




87 [ToBTOpenue, 0600IIeHNE, cCUCTeMaTH3allvs 3HAHUW. Y paBHEHUS 1
88 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3allKsl 3HAaHUW. Y paBHECHUS 1
89 [ToBTOpenue, 0600IIeHNE, cCUCTeMaTH3allvs 3HAHUW. Y paBHEHUS 1
90 [ToBTOpeHue, 0600IIeHNE, cCCTeMaTH3allns 3HAHUW. Y paBHEHUS 1
91 [ToBTOpeHme, 0000IIEHNE, CCTeMaTH3alus 3HaHuii. HepaBeHncTBa 1
92 [ToBTOpenue, 0600meHNe, cucTeMaTu3anus 3Hannii. HepaBeHcTBa 1
93 [ToBTOpeHme, 0000IIEHNE, CCTeMaTH3alus 3HaHuii. HepaBeHncTBa 1
94 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hannid. HepaBeHcTBa 1
95 [ToBTOpenue, 06061IeHUe, cucTeMaTH3anus 3HaHuil. CUCTeMbl ypaBHEHUIN 1
96 [ToBTropenue, 0600mEeHNE, cucTeMaTH3amys 3HaHui. CHcTeMbl ypaBHEHU I 1
97 [ToBTOpenue, 06061IeHUE, cucTeMaTH3aus 3HaHui. OyHKIUK 1
98 [ToBTOpenue, 06001IeHNE, cCHcTeMaTH3aIus 3HaHuH. DyHKIUN 1
99 HroroBast KoHTpoIbHAs paboTa 1
100 Hrorosas kKoHTpoJIbHAS paboTa 1
101 O06o01m1eHne, cucTeMaTu3alus 3HaHU 32 Kypc anreOpbl M Hauyal MaTeMaTHIeCKOTro 1
anaimmsa 10-11 ximaccos
102 O06o011eHne, cucTeMaTu3alus 3HaHW 32 Kypc anreOpbl M Hadyal MaTeMaTHIeCKOTro 1
aganm3a 10-11 ximaccoB
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
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Marematuka: anredpa ¥ Hayaia MaTeMaTUYEeCKOTO aHallu3a, TEOMETPHUS.
AnreOpa 1 Hauajia MaTeMaTUYEeCKOTo aHanu3a. 11 kimacc: yueOHUK Jst
o0m1eo0pa3oBat. opranusanuii: 6a3oBselii U yrinyos. yposau/ C.M.

Huxkonbsckuii, M.K. Ilotanos, H.H. Pemetnukos u np. — M.: IIpocsemenue,
2018 - 464 c.

METO/JIUYECKHUE MATEPHUAJIBI JIJVIS1 YUYUTEJIS

AnreOpa u Hadana MaTeMaTu4yeckoro aHaianza. COOpHHK pabo4HX Mporpamm.
10—11 xmaccsrl : yueb. mocobue 11 o01eo0pa3oBaT. OpraHu3anuii : 6a30BbIi
u yray6:. ypoau / [cocT. T. A. Bypmuctposa]. — 2-e u3a., mepepad. — M. :
IIpoceemenne, 2018. —143 c.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
HUHTEPHET
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