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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa ¥ Hadaja MaTeMaTHYECKOIO aHalu3a» SIBIISETCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B MPOrpamMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAIbHYIO 0a3y asis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro y4deOHOro Kypca OOydaroIIMecs OBJIAJEBaOT
YHHUBEpPCaJbHBIM SA3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTudeckoi hopme.

VY4eOHbIil Kypc anreOpbl U Hayal MAaTeMaTUYECKOro aHalM3a 3aKjajJblBacT
OCHOBY JUIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMHM (U3MKH, XUMHH, OHOJIOIMH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHEHIIero oOpa3oBaHus U B
IOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLUSMHU aireOppl M MaTeMaTU4YeCKOrOo aHalIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U paccykKaaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001lIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUWE M aHAJIOTUI, (OopMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone u3yueHus ydyeOHOro kypca «AinreOpa M Hayajia MaTeMaTHYECKOTO
aHaln3a» O0ydYaroluecs IMOJYy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CHUTYallHi,
UHTEPIPETALIMA  TOJNYYEHHBIX  PELICHWM, 3HAKOMATCA €  [pUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc 005afaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM MOTEHIUAIOM,
KOTOpBI peanu3yeTcsl Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHelUUPUKy ydyeOHOH
NESATEIIbHOCTH, TpeOyIoLEeld MpPOJOJDKUTENIBHON  KOHLUEHTPAllMM  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku o00yyeHHs anredpe M HayalaM MaTeMaTH4YecKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00yUYEeHMUSL.

B crpykrype yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYECKOTO
aHaJln3a» BbIAEICHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANUeCKUe TuHIM: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpapuKm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCs Ha MPOTSHDKEHUW JBYX JIET
oOy4yeHHsT Ha YpOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
Jpyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBI KypC SIBJISICTCSI HMHTETPATUBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpKAHUE HECKOJbKUX MAaTEeMaTUYeCKMX JMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIUPOKUM MATEMAaTHYECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PEabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
PEIIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConeprkaTebHO-METOAMYEeCKas JHHUSA «YWCia ¥ BBIYMCICHHS» 3aBepIliaeT
(dbopMHUpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIILHBIX YUCEI, KOTOPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue yneisieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIh30BAHUE PAa3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH NPUOJIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YUCIIOBBIC BBIPAXKCHUS, PabOTaTh ¢ MaTEMAaTHYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM |3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenu(UyYecKre 3aaadd W OIepalMu: JCJICHUE HAaIelo,
OTEPHPOBAHMUE OCTATKAMU Ha MHOXKECTBE IEJBIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHATBHBIX M MPPAMOHATBHBIX YHCEN, apU(PMETUYECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPEHHIO KPyra HCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX TMPUMEHCHHS JIJISl PCIICHHS Pa3IUYHBIX 3a]a4
dopmupyeTcsi TpeACTaBICHHEe O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ pojiH B
MIOCTPOCHUH MOJIENIEH PEaTbHOTO MHpPa, HMIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaus «YpaBHCHHS W HEPABEHCTBA» PEANM3YETCS Ha MPOTSDKEHUH BCETO
oOy4yeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
pazmene IIporpammbpl MpemycMOTPEHO pEUICHHE COOTBETCTBYIONIIMX 3a3aad. B
pe3yibprare OOydYaroImiuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHALHBIX, HMPPALMOHAIBHBIX, IMOKA3aTCIbHBIX, JIOTAPU(YMUYCCKUX U
TPUTOHOMETPHUYECKUX YpPaBHCHUI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepKamux MmapaMmerpbl. [loJdydeHHbIE YMCHHS IIUPOKO HCIIOJIB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jlannast copepkarenbHasi IMHUS BKIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1o  (QopmyrnaMm, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHAJIbHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brarogaps u3yuyeHuro anreOpandecKkoro
MaTepuansa NPOUCXOJMUT  JaJbHEWIIEee pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTl C  CUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToquueckass JuHUS «DyHKuMM #  TpaduKU» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIbHOCTh U3YyUYEHHs MaTepuaa. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHON JKU3HU TECHO CBA3aHO KaK C MaTEMATHUUECKUM aHAJIM30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. lIpu »TOM Oo0nblIOE BHUMaHME
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh MOJIY4YEHHbIE (PYHKIHH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOH30BAHUIO AaHAJIOTHA.

ConepxarenpHast nuHUs «Hadana MaremMaTHUeCKOro aHajlu3a» I03BOJISIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaKk MaTEeMAaTUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYIHBIX OOYyYarOIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky CIOXHBIX (DYHKIMHA, ONPENEeNATh HMX HAUOONbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH HU
YCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XKHOCTH TIOCTPOEHHUS MAaTE€MaTH4YECKMX MOJENEH pealbHbIX CUTYalHM,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM 4YHCIE
COIIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MAaTe€MaTU4YECKOIrO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaromuecs y3HaIOT O



BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKast TUHUSA «MHOXKECTBA U JIOTHKA» BKIIIOYAET B
ceOsi AJEeMEHTBl TEOPHMH MHOXKECTB W MaTeMaTU4YeCKOW JOoTukd. TeopeTuko-
MHO>KE€CTBEHHBIC MTPEICTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJILHON MaTeMaTHKU
U Tpe[yiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOUIUN BCE pPa3/eiibl
MaTeMaTUKH © €€ TPUIOKEHUN, OHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JTUCIUIIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMAaTHKH W HCIIOJIB30BATh €T0 IS BHIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpPU3HAThH
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIIEJOBAaHHUE OIpPEACIEHHBIM
IpaBWJIiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
paBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yueOnom kypce «Anrebpa u Hayajla MaTEeMaTHMYECKOTO aHaJIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICIHMPOBAHUSA, KOTOPBIC MPU3BAHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENEH peallbHbIX
CUTyallud, MCCIENOBAaHUS HTUX MOJENed C TMOMOINBIO ammapara airedpbl u
MaTEMaTUYECKOTO aHalii3a, MHTEPIpPETAIllMi TOJYYCHHBIX pPe3ylbTaToB. Takue
3aJlaHus BIJICTCHBI B KQXIBIH U3 Pa3/IesIoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca IIHMPOKO HCHOJB3YETCS IS PelIeHUs MPUKIATHBIX 3amad. [lpu
pElIeHHH  pealbHBIX  MPAKTHYECKUX  3aJad  oOydJarommecs  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHUS NPHKIAJIHBIX  3a71ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATTN3a.

Ha wu3yuenme yueOHOro kypca «AnreOpa MW Hayajga MaTeMaTHUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Panvonansubie uncia. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOLEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIECHUs NPUKIAAHBIX 3aa4 U3 Pa3JIMUHbIX OTPACel 3HAHUW U PEaJIbHOM KU3HMU.

JlelicTBuTEeNbHBIE YHWCIA. PanvoHanbHbIE W UPPAUMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moaynb
JEeUCTBUTEIBLHOTO YKCIa U €ro cBoicTBa. [IpubmmkEHHbIC BHIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ wenbiM mnokazateneMmM. bunom Herlotona. VcnonszoBanue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTelieM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIICM.

Jlorapudm uucna. CsoiictBa norapudma. JlecaTnyHble W HaTypaibHbIE
Jorapu(MsbI.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO apryMEHTa. ApPKCHUHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUSI W ypaBHEHHs-CleACTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METObI PELICHUS IENIbIX U APOOHO-PAIIMOHATIBHBIX YpaBHEHUH U
HEPABEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METOBI peleHns
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEJIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHUS. OcHoBHBIE METO/IbI peleHus
Jorapu(pMUUIECKIX ypaBHEHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucrem nMHEWHBIX ypaBHEHHMHW. Marpuma CHUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTens MaTpuilbl 2X2, €ro reoMEeTPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHHs, IPUMEHEHUE OIPEACIIUTENS I pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIAIHBIX 33a4a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. lMccnemoBaHue TMOCTPOCHHOM MOJECIH C
MIOMOILBIO MaTPHIL U ONPEIETUTENECH.

[TocTpoeHne mMaremMaTHYECKUX MOJEIEH PEalbHOM CUTyaldH C ITOMOIIBIO
YpaBHEHUI W HEPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

@Oynkuusa, crnocoObl 3anaHus QyHKIMH. B3aumHO o00paTHble (QYHKIUH.
Komnozunust ¢ynkuuit. 'padux dyHKuu. DieMeHTapHbIe MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OOnacTh ompeneiaeHus: © MHOXKECTBO 3HadeHWi Qynkuuu. Hymm ¢yHkimm.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢bynkuuu. Hanboubiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKU Ha POMEXYTKE.

Jluneiinasi, KBajgpaTuuHas W APOOHO-TMHENHAs (QYHKIUU. DJIEMEHTapHOEe
UCCJIEIOBaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast QyHKIMS C HATYpaJbHBIM U IENBIM MOKa3zatenaeM. EE€ cBolicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTeNeHH Kak (PyHKIUM oOpaTHOMU
CTEIIEHU C HATYpPaJIbHBIM I0KA3aTEJIEM.

[TokazatenbHass W norapudmuueckass (QyHKIUU, WX CBOWCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUHN A pelICHUsS] YpaBHEHHIA.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIPENEIIEHNE TPUTOHOMETPHUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHUMOCTH B PEaJbHBIX MPOLECCaX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajansa

[TocmenoBaTebHOCTH, CIIOCOOBI 3aJaHUs IIOCIEIOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON VHYKIIUH. MoOHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaJin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpudeckas mporpeccuu. beckoneuno yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TPOTrPEeCcCHH I PEIICHUS pealibHbIX —3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBable (yHKIIMM M wXx cBoWcTBa. TOUYKM pa3phiBa. ACHMIITOTHI
rpajuxoB ¢yukiuii. CBoiicTBa (QYHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBogHble PyHKIMHU. Onpenenenrue, FreOMETpUUECKUNA 1
¢bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (QpyHKIHH.

[IpousBogubie  snemeHTapHbIX  QyHkumid.  [IpousBognas ~ cymMmbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoXecTBO, oOIlepalMy HaJ MHOXKECTBAMUM M HX CBOMCTBA. Jlnarpammsl
Olinepa—Benna. I[IpumMeHeHHWe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUS PEaJbHBIX NPOLECCOB M SBJICHUM, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MAaTeMAaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbhbie u uensie uncia. [I[puMeHeHrne MPU3HAKOB AEIMMOCTH LEIbIX
yucesa, HauOosbmuiki oOuui nenutens (nanee — HOJl) u HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kowmmnekcuple umcnma. AnreOpanyeckass W TpPUTOHOMETpUYecKas (HOPMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(METHYECKHE OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa M COBOKYNHOCTh YPAaBHEHUHW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PAaBHOCUIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPHUUECKUX  YPaBHEHUH C  MOMOIIbBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuxX HEPABEHCTB.

OCHOBHBIE ~METOJbl pEUICHUS TOKAa3aTeNbHbIX U  JOrapupMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEUIEHUS CHUCTEM M COBOKYMHOCTEM palMOHAJIBHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[Ipumenenne  ypaBHEHMH, CHUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YyIbTaTOB.

DyHKUMH U TPaPUKHU

['paduk xommozunmu ¢yHkuuii. ['eomerpuyeckue oOpas3bpl ypaBHEHUM U
HEPaBEHCTB Ha KOOPJAWHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKU.

['padrueckne Meroabl pelieHUss YpaBHEHUW M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpapukoB GYHKUMA A7 MCCIEIOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaJIbHOM KU3HMU.

Hauvana MaTeMaTH4eCcKOro aHajaimn3a

[IpumeHeHne nMpou3BOJHON K HCCleNOBaHNIO (YHKIIMA HA MOHOTOHHOCThH U
3KCTpeMyMbl.  Haxokaenue  HamOOJbIIEr0O W HAaUMEHbBIIETO0  3HAYCHUM
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NpPOW3BOMHOM I HAXOXKACHUS HAWIYYIIEero peuieHus B
NPUKIAIHBIX 3aJadax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3aaHHOTO (HOPMYJIOM WU rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO TiepBOOOpa3HbIX. IlepBoobOpaszHbie
aneMeHTapHbIX QyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. ['eomerprudecknii CMbIC UHTErpaja. BeraucieHune onpeneaéHHoro
uHTerpaia no gopmysne Herorona-JIeitonuna.

[IpumeHeHue uWHTErpana JUisi HaXOXKACHHS Iulolaaed miockux Guryp u
00BEMOB r€eOMETPUUECKHUX TEJL.

[Tpumepsr pemenunit auddepeHunanbHbIX ypaBHEeHU. Martemaruueckoe
MOJICIMPOBAHUE PEAITbHBIX IMPOLIECCOB C TOMOILIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKITAHCKON MO3UIIMU 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUM,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTHXKEHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEW POCCHUHUCKOro Hapoja, cOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYas 3ICTETHUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUSI TNPUMEHATh MAaTeMAaTHMYEeCKUE 3HAHHUS B
MHTEpecax 3710pOBOT0 U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTAaHUE, COANAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHHWE ILIEHHOCTH TPYAOIIOOHs, HHTEpecC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur © peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJOTUYECKOM  KyJIbTYpbl, IIOHUMAaHUE BIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOU U COLIMAJIbHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaloUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKU HUX BO3MOKHBIX
MOCJIEACTBUN UISI OKPYIKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB eé
pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS L[UBUJIM3AIMU, OBJAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jjornyeckue aeicTBus:

BBISIBJISIT M XapaKTE€PU30BATh CYILIECTBEHHbIE NPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, IOHATHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oIpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (opMynupoBaTb W  NPeoOpa3oBBIBATH  CYXKIACHHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISBIIITh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIFOUCHHUH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSATEILHO JT0OKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTPaUBaTh apTryMEHTALIMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;

BbIOMpaTh CHoco0 pemieHus y4yeOHOM 3amadu (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).



basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTH THUIMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJNUTH CAMOCTOSITETIbHO CIIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYITHUPOBATh 00OOIIEHUST W BBIBOJBI MO pe3yabTaTam
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000ICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTAThH
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH Je(UIUTHl MHGOPMAINH, TaHHBIX, HEOOXOAUMBIX JUIsI OTBETa HA
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AaHAM3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpPMAIINIO, NPEACTaBIATh €€ B pa3iMyHBIX (popmax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPMHUMATh U (POPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMH U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYYECHHBIN pe3yJbTarT;

B X0/ic OOCYXIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBbI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAaIlleJIEHHbIE Ha ITOMCK
pEelIeHUs, COINOCTaBIISITh CBOU CYXIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YyJbTAaThl PEIICHUS 3aJlaud, IKCIIEPUMEHTA, UCCIIeI0BaHus,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIOCOO PEIICHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BApHUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh  HAaBBIKAMHU  TO3HABaTEIbHOW  pediekcuu KaKk  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca U pe3ysbTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHHUH 334U,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa e U YCIOBUSAM, OOBSICHATH PUUNHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JESITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHMMATh U HUCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAMBHUAYaJbHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh 1E€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJBl paboOT, JOOroBapuBaThCi, OOCYXAAaThb NPOLECC U Pe3yslbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B IPyNMHOBBIX (opmax paboThl (0OCyxaeHHs, OOMEH MHEHHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOK 4YacTh paldOThl U
KOOPAMHUPOBATh CBOU JECHUCTBHS C JPYTMMHM YJ€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kjaacce oOydyarONIUiCA TMOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATU3ay:

Yucsia v BBIYMCJICHUS:

CBOOOJIHO OMNEPUPOBATh MOHATUAMH: PAIMOHATILHOE 4YHUCJIO, OECKOHEeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHSATH JAPOOM W TPOIEHTHI IS PEIICHHUS MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOU KU3HU;

OPUMEHSATH NPUOTMKEHHBIE BEIYMCIICHUS, TIPaBUJIa OKPYTJICHUS, IPUKUAKY U
OLIEHKY PE€3yJIbTaTa BIYUCICHU;



CBOOOZHO OIEpPUPOBaTh TMOHSATHEM: CTEMEHb C LEJbIM IOKa3aTeleM,
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3alKCH JEHCTBUTEIBHBIX YUCEN ATl PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEJCTABICHUS JaHHbBIX;

CBOOOJHO ONEPUPOBATH MOHATUEM: apUPMETHUUECKUN KOPEHb HATypaJIbHOM
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETMICHb C PAIIMOHATBHBIM MIOKA3aTENIEeM;

CBOOOZHO OMEpUPOBATH MOHATHAMH: JIOTapupM UHCIa, NECATUYHBIE U
HaTypaJIbHBIE JIOTaPUPMBL;

CBOOOZHO OIEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'EHC
YKCIIOBOIO apTyMEHTA;

ONEPUPOBATh MOHATHAMU: APKCUHYC, APKKOCUHYC M apKTAHIE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATH MOHATUSMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOAbl PELICHUS pPALMOHAIBHBIX U JPOOHO-
paUMOHAIBHBIX ypPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATUSIMH: MHOIOWIEH OT OJHOW IEPEMEHHOM,
MHOTOUJIEH ¢ IedbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSThH
JIeJICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpPUPOBATh MOHATUSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHUH,
MaTpuLa, ONPENEIUTENh MATpULbl 2 X 2 U €ro IeOMETPUYECKUH CMBICII,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUisl BBIYMCIEHUS €r0 3HAYCHUS,
OPUMEHATh ONPENEIUTENN [UIsl PELIEHUsS CUCTEMbl JIMHEWHBIX YpPaBHEHHUU,
MOJIECJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEACIUTEIICH,
MHTEPHPETUPOBATH NOJyYECHHBIN PE3YJIbTAT;

UCIIONIb30BaTh CBOWCTBAa JEWCTBMIA C KOpPHSAMH JJisi TmpeoOpa3oBaHUs
BBIPAKEHNH;

BBITNOJIHATH IPE0OPA30BaHUS YUCIIOBBIX BBIPAKEHUH, COAEPKAIINX CTEIIEHU C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCITI0JIb30BAaTh CBOICTBa aorapudMoB TUTSL npeodpa3oBaHus
Jorapu(MUYECKUX BBIPAKCHHI,

CBOOOZHO OINEPUPOBATh IMOHATUSMHU: HppAalMOHAIbHBIE, [IOKA3aTEIbHbIE U
Jorapu(pMUUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI Ui MPEoOpa30BaAHUS
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPHUYECKOE YypaBHEHUE,
OPUMEHATh HeoOXoaumble (OpPMyJbl  JUIsl  PELICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh pEAIbHbIE CHUTyallMM Ha S3bIKE€ aureOpbl, COCTaBJIAThH
BBIPQXEHUS, ypaBHEHHUS, HEpPaBEHCTBA IO YCJOBHMIO 3aJlayd, MCCIEIOBAThH
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMM U TPapuKu:

CBOOOZHO ONEPUPOBATh MOHATUSAMHU: (PYHKIMS, CIOCOObI 3aJaHusl (pyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, rpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpadUKoB PyHKINH;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: O0JACTh OINPENEICHUS U MHOYKECTBO
3HaYEHUN PYHKIMH, HYyJIU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOAHO OMEpUpPOBATh NOHATUSIMM: UETHbIE U HEYETHbIE (DYyHKLHUH,
nepuoanueckre QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HauOOJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATHAMU: CTENEHHAs] (QYHKIMS C HATYPAJIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTeneHHOM (YHKIMH C HATypalbHBIM U LIEIbIM
nokasaresiemM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEepUpPOBaTh MOHATUAMM: JIMHEWHas, KBaJApaTU4Has M JApOOHO-TMHEHas
(YHKIMY, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIET0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OMEpPUPOBATh MOHATHUAMHU: IOKa3aTeabHas M JIorapupmuueckas
(GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu AN pelieHus
YPaBHECHUM;

CBOOOZHO OINEPUPOBATh TMOHATUSAMU: TPUTOHOMETPUUYECKAs OKPYXKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh Trpa@uKkyd (QYHKUMA A7 HMCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH MpU peUICHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMY;

Havaja mareMaTH4eCKOr0 aHAJIM3A:

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: apudmMeThyeckas M TeOMETpUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TUHEHHBIN U
HKCIOHEHLUAIBHBIA POCT, (POpMyJia CIOKHBIX IPOLEHTOB, UMETh IIPE/ICTABICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh IPOTPECCUU JUIsl PELIEHUs] PEabHbIX 3a4ay IPHUKIAJIHOTO
Xapakrepa;



CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOCIEI0BATEIILHOCTD, CIIOCOOBI 3aJaHus
NOCJIEOBATENBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OIEpUPOBATh MOHITUSIMU: HEMPEPbIBHbIE (QYHKIIUU, TOUYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEepUpOBaTh MOHATHEM: (YHKIUS, HENpepbiBHAsS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (DYHKIUMN ISl peICHUs 3a]1ay;

CBOOOJTHO OMEepUpOBaTh TMOHATUSAMU: TEepBasi W BTOpas MPOU3BOAHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYKCIIATh NMPOU3BOJHBIE CYMMBI, MPOU3BENECHHS, YACTHOTO U KOMIIO3ULIUU
NBYX (DyHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3MUECKHIl CMBICT MPOU3BOJHON s
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpUPOBATH  MOHATHUSMH:  MHOXECTBO, ONEpALUU  Haj
MHO>KECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIN arapaT JJis ONKUCAHUS PEeaIbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yYeOHBIX MPEIMETOB;

CBOOOZHO ONEpUPOBaTh MOHATHAMH: OIpEAENeHUE, TeopeMa, ypaBHEHHeE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kjacce oOydyarOIIUiCA TMOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOrO aHAIIA3ay:

Yucsia v BIYMCJICHUS:

CBOOOJTHO OMEpPUPOBATH MMOHATUSAMU: HATypaJlbHOE M LEJI0Ee YHUCJO,
MHOKECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJb30BaTh MPU3HAKU IEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4MCel 1S peleHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIMEpPUPOBaTH TMOHATHEM OCTAaTKa [0 MOJIYJIO, 3alUCHIBATh
HATypaJbHbIE YKCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YMCa B ajredpanyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OIEpPUPOBATh TMOHATUSMHU: HppalMOHATbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYLIECTBJISITh OTOOp KOpHEW TpH PEIIeHHMH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoaumbie  (HOPMYJBI  1JIE  PEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATh MOHSITUSIMHU: CUCTEMA U COBOKYMHOCTbh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAJIbHBIE, UppalMoOHaIbHBIE, MIOKA3aTEJIbHBIE,
jgorapuMUYECKMe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZEpIKAINE MOIYJIU U TapaMeTphI;

MPUMEHSTH TpadruecKrue METOIBI JJIsl PEIIeHUsT YpaBHEHUI W HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICJIMPOBATh pEaJbHbIE CHUTyallud Ha $3bIKE aireOpbl, COCTaBIATH
BBIPDAQXKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHUIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh Tpa@UKA KOMIIO3UIIMH (PYHKIUH C TMOMOUIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYECKHE OoOpa3bl ypaBHEHM U  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHUSAMU: TpadUKd  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (YHKIMHA 1T MOJICTUPOBAHMS W HCCICAOBAHUS PeabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamu3sa:

UCII0JIb30BATh MPOU3BOJIHYIO JJIS UCCIAEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIIEE W HANMEHbIIIEEe 3HAUYCHUS (DYHKITUN HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOJHYIO [UJIi HAXOXKACHUS HAWIY4YlIero pEIICHUs B
NPUKIAIHBIX, B TOM 4YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMysol wiu
rpadukom;



CBOOOZHO OMEpUpPOBaTh MOHATUSMHU: TepBOOOpa3Has, OmpeaeaEHHbIN
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TMPEJICTaBICHUE O MaTeMaTHMYECKOM MOJEIMPOBAHUM Ha MpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliaTh MPUKIAJHBIE 33a/la4l, B TOM YHUCIIE COLUATbHO-IKOHOMUYECKOTO U
¢u3nuecKkoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBO 4acoB

Ne

/ HaunmeHoBaHMe pa3iesioB u Koutpoar  IIpakTuu
n

TeM NPOrpaMMbl Bcero HbIe ecKkue
padoThI padoThI

I

DJIeKTPOHHBI
e (undposbie)
oOpa3oBaTeJib
Hble pecypchbl

MHo0XecTBO IeHCTBUTEILHEIX
yucesl. MHOTO4JICHBI.

1 PaunonanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YPaBHECHUN

OyHKINUA U TpaPUKH.
2 CrenenHas GyHKIHSA C LIETBIM 12 1
NOKa3aTesneM

Apudmerndeckuii KOpeHb n-0it
3 creneHu. MppanmoHanbHbie 15 1
YpaBHEHUSA

[TokazaTenpHas GyHKIHSL.

10 1
[TokazarenbHbIE YpaBHEHUS

Jlorapudmuueckas QyHKIUS.

18 1
Jlorapudmuueckue ypaBHEHUS

Tpuronomerpuyeckue
BBIPQXCHUS U YPaBHEHHUS

22 1

ITocnenoBaTenbHOCTH U
MIPOTPECCUH

HenpepoiBHbIE QyHKINH.

20 1
[IpousBoaHas

[ToBTOpEeHme, 0600IIECHNE,
cUcTeMaTu3alus 3HaHUu|

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 136 10 0




11 KIIACC

N KonunyectBo yacos JIEKTPOHHBI
; HaumenoBanue pa3jaeiioB e (mu¢posbie)
n/ Kontponbn  IlpakTuueck
o U TeM NMPOrpaMmbl Bcero bie paGoTEL | Me paGoTH: o0pa3oBareib
Hble pecypchbl
| UccnenoBanue GyHKIMiI ¢ ” |
MOMOIIbIO TPOU3BOJHON
2 [TepBooOpasnast u HHTETpa 12 1
['padpuxn
TPUTOHOMETPHUYECKHUX
3 byHKIHHA. 14 1
Tpuronomerpuyeckue
HEpaBEHCTBA
Nppanuonanbhsie,
4 noKa3areibHbIe U 24 |
JorapuMuIecKue
HEPaBEHCTBA
5 KommiekcHble uncna 10 1
6 Harypanbnbie u neinsie 10 1
yucia
CucreMsbl paliiOHAIbHBIX,
UpPpaLMOHATILHBIX
7 MTOKa3aTeNbHBIX U 12 1
norapuGMUIEeCKuX
ypaBHEHUU
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHnue, 060061ICHNE, 16 )
cucTeMaTtu3anus 3HaHu
OBILIEE KOJIMYECTBO YACOB 136 10 0
I1O ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos D1eKTPOHHbIE
Ne Tema ypoka Konrpoanr  IIpakrnuec /[lara uupposbie
n/n Bcero HbIe KHe U3YYeHUs o0pa3oBaTe/ibHbI
padoThbI padoTsI e pecypchl

[[MHOXeCTBO, Onepali HaJl MHOXXECTBAMHU U UX

CBOMCTBA

2 Juarpammsl Diinepa-Benna 1

3 [IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO |
amnmapara JJis peleHus 3a1a4
Parnmonanbubie ynciaa. OObIKHOBEHHBIE U

4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE 1
NepUOANYECKUE APOoOH
Pammmonansubie yncna. OOBIKHOBEHHEIE U

5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE 1
nepUOANYECKUE ApooH

6 [Ipumenenue qpoOei U MPOIIEHTOB ISl PEIIECHUS |
MPUKIIAJHBIX 3a/1a4

7 [Tpumenenue apoOeit 1 MPOIIEHTOB [T PELICHUS 1
MPUKJIAHBIX 3a/1a4

3 JleicTBuTENbHBIE YKcia. PalinoHanbHbIe U 1
UppalMOHAJIbHBIE YKCIIa

9 Apudmerndeckue onepanuu ¢ 1eHCTBUTCITLHBIMU |
YUCIaAMHU

10 Moaynb AENCTBUTEIBHOIO YMCIIA U €70 CBOMCTBA 1

11

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa




OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yibTaTa
BEIYHCIICHUN

OcHOBHBIC MCTOABI PCIICHHUA LCIIbIX U [[pO6HO-

12 pPalMOHATILHBIX YPaBHEHUI 1 HEPABEHCTB

13 OcHOBHBIE METOIbI PEILIEHUS LENbIX U APOOHO-
palMOHATIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIEBIX U IPOOHO-
palMOHATIbHBIX YPABHEHUN U HEPABEHCTB
MHorousieHsl OT OJJHON IEpeMEeHHOU. Jleenue

15 MHOT'O4JICHA Ha MHOTOYJIEH ¢ OcTaTkoM. Teopema
bezy

16 MHorouIeHbI ¢ 1eAbIMA KO3 DUITUSHTAMH.
Teopema Buera

17 Pewienne cucreM JIMHENHBIX YPaBHEHUN

18 Pemenue cucreM JIMHENHBIX ypaBHEHUI
Marpuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.

19 Onpenenurtenb MaTPUIBI 2X2, €r0 TEOMETPUYECKHI
CMBICJI U CBOMCTBA; BBIUNCIIEHUE €r0 3HAYECHUS

20 Onpenenurens MaTpuULbl 2X2, €ro FeOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS

21 [IpumeHeHne onpenenuTens s PELIEHHs] CUCTEMBI
JIMHEUHBIX YpaBHEHUN

” Pemenne npukiiagHpIX 3a1a4 ¢ HOMOLIBIO CUCTEMBI
JIMHEWHBIX YpaBHCHUH

7 Pemenue npuknaaHbIX 3a1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEUHBIX YPaBHECHUN

24 KonTtponbHas padota: "PanrionanbHbie ypaBHEHHS U

HepaBeHcTBA. CHCTEMBl TMHENHBIX YpaBHEHUN"




OyHKIMS, cIOCOOBI 3a1aHus GyHKIUU. B3auMHo

25 .
obpatubie pyHkIMu. KoMrosumus ¢yHKIniA

2 I'padux ¢pynkumu. DnemeHTapHble Mpeodpa3zoBaHus
rpaduKoB QyHKIIUI
OO6nacth onpeeeHnsl 1 MHOYKECTBO 3HAUYCHUMA

27 byakuun. Hynmu ¢ynknuu. [TpomexxyTku 3HaK
MOCTOSTHCTBA

)3 UeErapie u Heu€THbIe PyHKIUU. [leprnonnueckue
dbyakuun. [T[pomMexyTki MOHOTOHHOCTH (PYHKITUH

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee
Y HanMEHbIIIee 3HaUeHHE (QYHKIIUU Ha MPOMEKYTKE

30 Jlunelinas, kBagpaTudHas U IPOOHO-IIMHEHHAS
byHKIUHA

31 DJIeMEHTapHOE UCCIIEJOBAHUE U ITOCTPOCHUE
rpauKOB ATUX HYHKIIUHA

0 DJIeMEHTapHOE UCCIIEJOBAHUE U ITOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

33 CreneHn ¢ LeIBIM ITOKa3aTenaeM. buaom Hrrotona

34 Crenens c 1enbM nokaszareneM. buanom HeroToHa

15 CrenenHast GyHKIUS C HATYPaIbHBIM U IIEJIBIM
nokazateneM. E€ cBoiicTBa u rpaduk

16 Kontponbras padota: "Crenennas Gynkmus. EE
cBoicTBa U rpaduk”

37 Apudmernueckuii KOpeHb HaTYPaJIbHON CTEIICHH U
€ro CBOMCTBa

13 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU U
€ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,




COACpKAIMX CTCIICHU U KOPHU

[IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,

40 COJIepIKalINX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHUH,
CoJIeprKalIiX CTENeHN U KOPHU

4 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHUsl UPPALIMOHATIBHBIX YpaBHEHUN

43 Nppanuonanbabie ypaBHeHUA. OCHOBHBIE METOIbI
pelIeHusl UPPALIMOHATIBHBIX YpaBHEHUN

44 Nppannonanbabie ypaBHeHUA. OCHOBHBIE METOIbI
pelIeHNs UPPaLUOHAIbHBIX YPaBHEHUI

45 PaBHOCHIIbHBIE TTEPEXO/IBI B pELICHUU
UPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
MPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
MPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa u TpadK KOPHS N-O CTENEHU KaK

49 GbyHKIIMH 0OpaTHOW CTENEHU ¢ HAaTypaJbHBIM
NOKa3aTesneM
CgoiicTBa u TpadK KOPHS N-O CTENEHU KaK

50 GbyHKIIMH 0OpaTHOW CTENEHU C HAaTypaJbHBIM
noKa3areyiem

51 KonTtponbHas padora: "CBolicTBa u rpaduK KOpHS
n-oit crenenu. MppanmonansHeie ypaBHEeHHS"

52 CreneHsb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U €€




CBOMCTBA

CreneHsb ¢ pallMOHATILHBIM MOKa3aTeeM U e

53 . 1
CBOWCTBA

54 CrermneHb ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€ 1
CBOMCTBa

55 [oxa3zaTenpHast QyHKIMS, €€ CBOMCTBA U TpaduK 1

56 Hcnonb3oBanue rpaduka GyHKITUU A1 pEIICHUS 1
ypaBHEHUU

57 Hcnonp3oBanue rpaduka GyHKIMM 111 PELICHUS 1
ypaBHEHUU

58 [oka3zaTtenbHble ypaBHEeHUSI. OCHOBHbBIE METO/IbI 1
pelIeH s TOKa3aTeNbHbIX YpaBHEHHH

59 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI |
pelIeHUs MT0Ka3aTeIbHbIX YpaBHEHUI

60 [Toxa3zatenbHble ypaBHEeHUSI. OCHOBHbBIE METO/IbI 1
pelIeHUs T0Ka3aTeIbHbIX YpaBHEHUI

61 KonTtponbnas padora: "[lokazarenbHas QyHKIuUS. )
[loka3zarenpHble ypaBHEHUA"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapugm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

ECSITUYHBIC U HATYpaJIbHBIE JIOTapru (MBI

65 1

66 JlecsaTnuHbIC U HaTYpATbHBIC JTOTaPUPMBI 1

67 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALITIX 1
sorapudMbl

68 [IpeoOpazoBanne BBIpaKEHHIA, COACPIKALIIX 1

Jorapupmbl




[IpeoOpazoBanue BIpaXKEHUH, COACPKAIINX

69
sorapuMbl

70 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK

71 Jlorapudmudeckas ¢hyHkms, €€ cBOWCTBa U rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMM 111 PELICHUS
ypaBHEHUU

7 Hcnonb3oBanue rpaduka GyHKITUN A1 pEIICHUS
ypaBHEHUU

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METObBI
pelieHus JorapupMUUecKux ypaBHEHUI

75 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI
penieHus norapuGMUIeCKUx ypaBHEHUI

76 Jlorapudmuueckue ypaBHeHUSI. OCHOBHBIE METO/IBI
pelieHus JorapuGpMUIecKux ypaBHEHHUI

77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapupMUUECKUX ypaBHEHUI

79 Kontposnbnas pabora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

20 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO
aprymeHra

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO
aprymeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO
aprymeHra

23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO

aprymeHra




Tpuronomerpuueckas OKpy>KHOCTb, OIIPEIEICHHE

84 TPUTOHOMETPUYECKUX (YHKITUNA YUCIIOBOTO 1
aprymeHra
Tpuronomerpuueckas OKpy>KHOCTb, OIIPEIEICHHE
85 TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOTO 1
aprymeHra
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1
90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKECHUM 1
92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
93 [IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKECHUM 1
94 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1
95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1
96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1
98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1
100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
101 Kontponsnas padora: "Tpuronomerpuyeckue )
BBIPKEHUS U TPUTOHOMETPUYECKUE yYpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS
102 IocJIenoBaTeIbHOCTEN. MeTo ] MaTeMaTHYECKOM 1
WHIYKIHH
103 MOHOTOHHBIE Y OTPaHUYEHHBIE 1




noclie0BaTeNbHOCTH. VMcTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust 1

105 ['eomeTpuyeckas nmporpeccus 1

106 BeckoneuHo yObIBaromasi reoMeTpuyecKas )
nporpeccust

107 CyMMa 0eCKOHEUHO yOBIBAIOIIEH r€OMETPUISCKOM 1
POrpeccuu

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN pocT. Yucno e. 1
dopmyIia CI0KHBIX TPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN pocT. Yuco e. 1
®opmyia CI0KHBIX ITPOLIEHTOB

110 Hcnonp30BaHre IPOrPeCCUu sl peLIeHHs 1
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

111 KonTtponpHas padora: "[locnenoBarensHOCTH U )
nporpeccun”

112 HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA 1

113 Touka pa3peiBa. AcUMNITOTHI TpadUKOB G YHKITHHA 1

114 CoiicTBa (hyHKIMI HEPEPHIBHBIX Ha OTPE3Ke 1

115 CgoiicTBa (yHKIIMI HEPEPHIBHBIX HA OTPE3KE 1

116 Meroza UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

117 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1

118 Meroza UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

119 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUI /1151 |
pelieHus 3a1a4y

120 [IpumMeHneHne CBOMCTB HEMPEPHIBHBIX (DYHKITHI /1151 |

pelIeHus 3a1a4




121 [lepBas u BTOpas npon3BoAHbIEC HYHKINUN 1

122 Onpez[eneHHUe, F€OMETPUUYECKUN CMBICIT )
MPOU3BOTHOM

123 Onpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1

124 VYpaBHeHUe KacaTeNbHON K TpaduKy HyHKIHH 1

125 YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKITUN 1

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIIMH 1

127 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI 1

128 [IpousBoiHAS CyMMBI, TPOU3BEACHISI, YACTHOTO U 1
KOMIIO3UIINHU (PYHKITHIA

129 [TpousBoaHast CyMMBI, TPOU3BEACHHUSI, YACTHOTO U 1
KOMIO3UIINHU (PYHKITHIA

130 [TpousBogHast CyMMBI, TPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3HITH () YHKITHHA

131 KonTtponsHas padora: "[IponsBoanas” 1 1

132 [ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alIHs] 3HAHUN: 1
"VpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3allNs 3HAHHIA: 1
"®yHkun"

134 Hrorosas kKoHTpOJbHASA paboTa 1 1

135 HroroBast koHTpoOIbHAs paboTa 1 1

136 [ToBTOpeHUe, 06001IeHNE, CCTeMaTH3allusl 3SHAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne Tema ypoka Kourponnr  Ilpakruuyec  [lara uugposbIe
n/n Bcero HbIe KHe H3yuyeHuss  00pa3oBaTeJbHbI
padoTsI padoThbI e pecypchl
| [IprMeHeHre Mpor3BOJHON K UCCIIEI0BAHUIO |
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
) [IprMeHeHre Mpor3BOJHON K UCCIIEI0BAHUIO 1
GyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
3 IIpuMeHeHre NPON3BOIHOMN K UCCIEA0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IprMeHeHre Mpor3BOJHON K UCCIIEI0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IprMeHeHre MpOor3BOJHON K UCCIIEI0BAHUIO 1
(byHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
6 IIpuMeHeHre IPON3BOIHOMN K UCCIEA0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxnenne HauboIb11ero 1 HaMEHbILIET0 1
3HAUEHUS HEMPEPBHIBHON (PYHKIIMH HAa OTPE3KE
g Haxoxnenne Haubob111ero 1 HaHMEHbILIETO 1
3HA4YEHUS HETPEPHIBHOM (PYHKIINU HA OTpe3Ke
9 Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO |
3HAUEHUS HEMPEPBHIBHON (PYHKIIMH HA OTPE3KE
10 Haxoxnenne HauboIb11ero 1 HaMEHbILIET0 1
3HA4YEHUS HETPEPHIBHOM (PYHKIINU HA OTpe3Ke




HaXO)KI[eHI/Ie HanOOJIBIIECT0 ¥ HAUMEHBIIIETO

H 3HAUEHUS HEMPEPBHIBHON (PYHKIIMH HAa OTPE3KE

12 Haxoxaenne HaubombIIero 1 HAMMEHbBILIETO
3HAYEHUS HETPEPHIBHOM (PYHKLIUU HA OTpE3Ke

13 [IpumeneHnre npou3BOIHON ISl HAXOAKIACHUS
HaWJIy4lIero pelieHys B IPUKIAIHbIX 3a1a4ax

14 [IpumeneHnre npou3BOIHON U1l HAXOAKIACHUS
HaWJTY4IIEro PelIeHHs B MPUKIIAAHBIX 3a/1a4ax
[IprMmeHeHre nporu3BOIHOM ISl ONPEACIICHUS

15 CKOpPOCTH U YCKOPEHMS TIPOIIECcCa, 3aaHHOTO
dopmynoit unm rpadpukom
[IprMmeHeHre nporu3BOIHOM ISl ONPEACIICHUS

16 CKOpPOCTH U YCKOPEHMS TIPOIIECcCa, 3aaHHOTO
dbopmyroit unu rpagukom

17 Komnosunus ¢pynkunit

18 Kommozurus ¢hyHKImit

19 Komnosunus ¢pynkunit

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomeTpuyeckue 0Opas3bl ypaBHEHU Ha
KOOPAMHATHOW IJIOCKOCTH

” KonTtponsnas padora: "MccnenoBanue GpyHKiuii ¢
MOMOIIbIO TPOU3BOAHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKIIHA.




[IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX

[TepBooOpa3HbIe AIeMEHTAPHBIX () YHKIIHA.

25
[TpaBuiia Hax0XkI€HUS IEPBOOOPa3HBIX

26 Hurerpain. I'eomeTpuyeckmii CMbICI UHTErpaja

7 Boruncnenue onpeneiaéHHOro HHTErpania mno
¢dopmyne Herotona-JleitOnuma

)3 Boruncnenue onpeneiaéHHOro HHTErpaia mno
dbopmyne Herotona-Jleitoauia

29 [IpumeneHne nHTErpaia 1 HaXOXKICHUS
TUIOMIA/IeH TUIOCKUX QUryp

30 [TpumeHeHue uHTErpaia Ajisd HaX0XACHNU 00BEMOB
FeOMETPUUECKUX Tell

31 [Tpumepsl pemennii nuddepeHImanTbHbIX
ypaBHEHUU

1 [Tpumeps! pemennii nudepeHamTbHbIX
ypaBHEHUU
MartemaTtrueckoe MOJEIUPOBaHIE PEATbHBIX

33 MIPOIIECCOB € MTOMOIIBIO Aud HepeHITnaTbHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBoobpazHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
rpaduku

16 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U
rpaduku

37 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U




rpaduku

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U

38 1
rpaduku

39 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U 1
rpaduku

40 OT100p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHUH C 1
MOMOUIbIO TPUTOHOMETPUYECKON OKPYKHOCTU

A1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUN C 1
IIOMOLIbIO TPUTOHOMETPUYECKOU OKPYKHOCTU

47 OT100p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHUH C 1
MIOMOIUIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTU

13 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUN C |
MOMOIUIbIO TPUTOHOMETPUYECKON OKPYKHOCTU

44 Pemenue TpuroHoMeTpUYECKMX HEPABEHCTB 1

45 PemieHre TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenue TpuroHoMeTpuYECKUX HEPABEHCTB 1

47 PeuieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPUICCKUX (YHKITUM. 1
Tpuronomerpuueckrue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PEIICHUS TOKA3aTENbHbBIX 1
HEPABCHCTB

50 OcCHOBHBIE METO/IBI PELLIEHNUS TOKA3aTENbHbBIX |
HEPABEHCTB

51 OcHOBHBIE METOBI PEIICHUS TOKA3aTENbHbBIX 1

HEPaBEHCTB




OcHOBHBIC MCTObI pCIICHUA IMMOKA3ATCIIbHBIX

52
HEPaBEHCTB

53 OcHOBHBIE METOIbI PELICHHUs JorapuPMUIECKUX
HEPABEHCTB

54 OcCHOBHBIE METOJIBI PEIICHUS JTOTapu(PMUUECKUX
HEPABEHCTB

55 OcCHOBHBIE METOJIBI PEIICHUS JTOTapU(PMUUECKUX
HEPaBEHCTB

56 OcHOBHBIE METOIbI PEIICHUs Jorapu(PMUIECKUX
HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS] UPPALIUOHATBHBIX
HEPABEHCTB

58 OCHOBHBIE METO/IbI PELICHUS] UPPALIMOHAIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELICHUS UPPALTUOHATILHBIX
HEPABEHCTB

60 OCHOBHBIE METO/IbI PELICHUS] UPPALIUOHATBHBIX
HEPABEHCTB

61 I'paduueckue MeTO Bl penIeHUsT UPPAITUOHATBHBIX
ypaBHEHUU

2 ['padmyeckue METOABI pelIeHUsS] UPPAIMOHATbHBIX
ypaBHEHUU

63 I'paduueckue MeTO Bl pemIeHus TOKa3aTEIbHBIX
ypaBHEHUU

64 I'paduueckue MeTO Bl pemIeHus TOKa3aTEIbHBIX

HEPABEHCTB




I'paduueckue MeTOIbI peICHUS JOrapUPMHUUECKUX

65 .
yYpaBHEHHIA

66 ['padpraeckue MeTOIbI peneHus JoTapuGMUIECKIX
HEPABEHCTB

67 I'paduueckue MeTOIbI peICHUS JOrapUPMHUUECKUX
HEPABEHCTB

68 I'paduueckue METOBI pelIeHUs TOKa3aTENbHBIX U
norapupMUYECKUX ypaBHEHUI

69 ['padmyeckue METOABI pelIeHHS MOKa3aTeNbHbIX U
JorapupMUUECKUX ypaBHEHUI

70 I'paduueckue MeTO Bl penIeHus TOKa3aTENbHBIX U
Jgorapu(pMUUECKUX HEPABEHCTB

71 I'paduueckue MeTO Bl penIeHus TOKa3aTENbHBIX U
norapu(pMHUUECKUX HEPABEHCTB

7 Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeNIbHBIC U JJoraprupMUUIECKHe HEpaBeHCTBA"
KowmrnekcHeie yncna. Anrebpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa
KowmrnekcHeie yncna. Anrebpandeckas u

74 TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMILJIEKCHOT'O YKCia

75 ApudmeTnueckre onepanuu ¢ KOMIJIEKCHBIMU
YHUCIIaMU

76 ApudmeTnueckue onepanuu ¢ KOMIJIEKCHBIMU

qucCjIaMHu




N300pakeHne KOMIUIEKCHBIX YUCEl Ha

77 KOOPAMHATHOW INIOCKOCTH !

73 N300paxeHre KOMITJIEKCHBIX YHCE Ha 1
KOOPAMHATHOU IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu us 1
KOMIIJIEKCHOTO YHCia

20 ®opmyna Myaspa. KopHu n-oii crenenu us 1
KOMILJIEKCHOT'O YKCia

21 [IpuMeHeHre KOMIUIEKCHBIX YUCEIT ISl peIEHUs 1
bu3NYECKUX U TEOMETPUUYECKUX 3a7a4

82 KonTtponsnas padora: "Kommiekcusie uncia” 1

83 Harypanbhbie u 1enbie yncia 1

84 Harypanbhbie u 1enbie yncia 1

85 [IpuMeHeHre PU3HAKOB JEIMMOCTH LIEIIbIX YUCEI 1

86 [IprMeHeHne NpU3HAKOB JETUMOCTH LIEJIBbIX YUCET 1

%7 [IpuMeHeHne nprU3HAKOB AEIUMOCTH LETbIX YUCE: |
HO/l u» HOK

28 [IpuMeHeHne NPU3HAKOB ACITUMOCTH LEJBbIX YUCEI: 1
HO/l m» HOK

29 [IpuMeHeHne nprU3HAKOB AEIUMOCTH LETbIX YUCE: |
OCTaTKH 10 MOZYJIIO

90 [IpuMeHeHne nprU3HAKOB AEIUMOCTH LETbIX YUCE: |
OCTaTKH 0 MOJYJIIO
[IpuMeHeHne NpU3HAKOB ACITUMOCTH LEbIX YUCEI:

91 anroput™ EBKinaa [Jid pemeHus 3a/1a4 B MeNIbIX 1

qHucjax




92

KonTponsHas padora: "Teopus nenbix yucen"

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

93 PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-CIICICTBUS

94 CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CCTEMBI U CUCTEMBI-CIIEICTBUS

95 OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN

96 OcHOBHBIE METO/IBI PEIIEHUS CUCTEM H
COBOKYITHOCTEHN MppalMOHaJIbHbIX YPaBHEHUM

97 OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IOKA3aTEIbHbIX YPABHEHUN

08 OcHOBHBIE METO/IBI PEIIEHUS CUCTEM H
COBOKYITHOCTEH IOKa3aTEIbHbIX YPABHEHUN

99 OcHOBHBIE METO/IBI PEIIEHUS CUCTEM H
COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHECHUMA

100 OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUX ypaBHEHUI
[IpuMeHeHnEe CUCTEM K PELICHHIO MATEMaTUYECKUX

101 3a[a4 ¥ 3a/1a4 U3 pa3InyHbIX 001acTeil HayKu u
peaIbHOM JKU3HU, NHTEPIIPETALMS TOTYYEHHBIX
pe3yJIbTaToB
[IpuMeHeHnEe CUCTEM K PELICHUIO MATEMAaTHYECKUX

102 3ajiad ¥ 3aJ1a4 U3 Pa3IM4HbIX 00JIacTell HayKu U
peaIbHOM JKU3HU, NHTEPIIPETALIMS TOTYYEHHBIX
pe3yJIbTaToB

103 [IprMeHeHne HEPABEHCTB K PELICHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a]a4 U3 Pa3IndHbIX
o0acTeil HayKH U pealbHOM KU3HH,
MHTEPIIPETAIHS TOJTy4YCHHBIX PE3YJIbTaTOB

KonTtponbhas padota: "Cuctemsl parinoHaIbHBIX,

104 UPPALMOHAIIBHBIX [10KA3aTEIbHbIX U 1
Jorapu(pMHUECKUX ypaBHEHUN"

105 PanmonanbHble ypaBHEHUS € MTapaMeTpamMu 1

106 PannonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu 1

108 WppannonaibHble ypaBHEHHUs, HEPABEHCTBA C |
napaMeTpamu

109 NppanroHanbHble CUCTEMBI C TapaMeTpaMu 1

110 [Toka3arenbHble ypaBHEHUS, HEPABEHCTBA C |
napaMeTpamu

111 IToka3aTenbHbIe CUCTEMBI C ITAPAMETPAMHU 1

112 Jlorapudmuueckre ypaBHEHHUs, HEPABEHCTBA C |
napaMeTpamu

113 Jlorapugmuueckue CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuroHomeTpudyeckre ypaBHEHHUS C TapaMeTpaMu 1

115 TpuroHomeTpruuecKkue HEPABEHCTBA ¢ ITapaMeTpaMu 1

116 TpuroHomeTpuyecKkre CUCTEMBI C MapamMeTpaMu 1
[TocTpoeHue u uccneaoBaHre MaTEMaTUYECKUX

117 MOJIEJIEN peabHbIX CUTyallMi C MOMOIIBIO 1
ypaBHEHUH C MMapaMeTpamu

118 [TocTpoenue u uccnegoBaHUE MaTEMATUYECKUX 1




MOJEJIEH PEAIbHBIX CUTYALIMH C IIOMOLIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

HOCTpOGHI/Ie N UCCICJ0OBAaHUEC MAaTEMATHYCCKUX

119 MOJIEIEN peabHbIX CUTyallMid C OMOILBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120 KoHnTtponbnas pabdota: "3agauu ¢ mapamerpamu’

121 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS
3HaHMi: "YpaBHeHus"

122 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS
3HaHui: "YpaBHeHus. CucTemMbl ypaBHEHUN"

124 [ToBTOpenue, o6oOIIeHNE, CUCTEMAaTH3AIUS
3HaHuii: "HepaBencrna"

125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrpa"

126 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTH3AIUS
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS
3HaHuii: "lIponsBoaHas u e€ npuMeHeHue"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBoaHas u e€ npumenenue"

129 [ToBTOpenue, o6o0IIeHNE, CHUCTEMAaTHU3AIUS
3HaHuii: "[IponsBoaHas u e€ npumenenue"

130 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS

3HaHui: "MHTerpan u ero npumeHeHue"




131 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIlUs 1
3HaHui: "Oynkun"
132 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "OyHKUn"
133 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "OyHKkUn"
134 Hrorosast kKoHTpoJIbHASA paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 [ToBTOpeHUe, 06001IeHNE, CCTEeMaTH3allUsl 3SHAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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