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MNOACHUTEJIBHAS 3AIINCKA

VYyebnslii kKypc «Anredpa M Hayajda MaTEMaTHYECKOTO aHaIu3a» SBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeAHero oluiero oOpa3oBaHUf,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH 0OECIeYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOPOHBI, (OPMUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUIEHHE O0YYaloIIKUXCsl HA YPOBHE, HEOOXOAUMOM
JUTIsl OCBOEHUSI MH(GOPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B paMmkax aaHHOro ydeOHOTro Kypca oOydaromuecs OBJaJeBaoOT
YHHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOW HayKu, KoTopas (GOpMyJIHpYyeT CBOH
JOCTHMKEHHSI B MAaTEeMaTH4YecKoi hopme.

VYyebHblll Kypc anreOpsl U Hayajg MaTEeMaTHYECKOTO aHajiu3a 3aKjajblBacT
OCHOBY /IJIsl YCIICIIHOTO OBJIQJIEHUS 3aKOHaMH (U3UKU, XUMHH, OHOJIOTUH,
MOHMMAaHHWsI OCHOBHBIX TEHICHINI Pa3BUTHs IKOHOMUKU U OOIECTBEHHOM JKU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JUIs JalbHEHIIero oOpa3oBaHUs U B
MOBCEAHEBHOM >KU3HU. B TO ke Bpemsi OBlajieHuE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKUUSIMH anreOpbl M MaTEMaTHYECKOTO aHajlin3a pa3BUBAET
YMEHHE HaXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPKACHUS C TMOMOIIBI0O MHAYKIUUA M PACCyk AaTh JCTyKTUBHO, HCIOIb30BAThH
00001IeHHe W KOHKpETH3alluio, abCTparupoBaHME U aHAJIOTHIO, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xonme usyuenus yueOHOro kypca «AsnreOpa M Hadajga MaTeMaTHYECKOTO
aHanm3a» OOydYaromuecs: MOJIy4aloT HOBBIM OMBIT PEUICHHUS TPUKIATHBIX 3a71ad,
CaMOCTOSITEJIBHOTO IOCTPOEHUSI MATEMAaTUYECKUX MOJEIEH PEaNbHbIX CHUTYalMM,
WHTEPNpETAallMd  TIOJYYEHHBIX  PEIICHUM, 3HAKOMSITCS €  MpUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B NpUpOJE, HAyKe M HUCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSMU U UX aBTOPaAMHU.

YyeOHblli Kypc 00JagaeT 3HAYMTENIbHBIM BOCIUTATEIbHBIM MOTEHLIHUAIOM,
KOTOPBI peanu3yeTrcs Kak dYepe3 ydeOHBId MaTepuan, CrocoOCTBYIONIHA
(GbOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHMs, TaK M 4Yepe3 chenupuky ydeOHOU
JeSTEIbHOCTH, TpeOyrolell MpOJOHKUTEIbHOW  KOHILIEHTpPAllMd  BHUMAaHUS,
CaMOCTOSITETFHOCTH, aKKypaTHOCTH W  OTBETCTBEHHOCTH 3a TOJy4YEHHBIN
pe3ybTarT.

B ocHoBe wmetomuku oOydeHuss anreOpe M HadajgaM MaTeMaTHUYeCKOro
aHaJIn3a JISKUT AESITeIbHOCTHBIM MPUHIIUIT O0y4EHUS.

B crpykrype yueOHOoro kypca «Ainrebpa M Hayala MaTeMaTHYECKOTO
aHallM3a» BbIIETICHBI CICIYIONINE COAepXKaTelIbHO-MEeToANYecKne TuHuM: «Yncna
U BeIYMCIICHU, «DyHKIMN U Tpadukm», «YpaBHEHHUS U HepaBEeHCTBay, «Hauamna
MaTeMaTHYeCcKOro aHanu3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOANUECKUE JIMHUMA HU3Yy4YaloTCd Ha MPOTSDKEHUH JBYX JIET
oOy4eHHs HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, €CTECTBEHHO JOTOHSS
Jpyr Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMH W pasaenaMu. J[aHHBIHI
y4eOHBbII KypcC SIBISIETCS MHTETPATHUBHBIM, TIOCKOJBKY OOBEIUHAET B cebe
COJIep)KaHNE HECKOJIbKUX MAaTEMaTHYECKUX AUCIUIUIMH, TaKUX Kak airedpa,
TPUTOHOMETPHUS, MAaTEeMATHUYECKUN aHallu3, TEOPHs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo mepe Toro kak oOyuaromuecs: OBIaJeBalOT BcE Oolee
HIMPOKUM MAaTEMATHUYECKHUM aIllapaToM, y HUX MOCIEA0BaTeIbHO (OpMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHMYECKYI0 MOJENb pealbHOU
CUTYallUM, IPUMEHATh 3HAHUS, TIOJyYCHHbIE IPU U3YUYEHUH Y4eOHOro Kypca, s
pelIeHus] CaMOCTOATEIHHO CHOPMYITUPOBAHHON MaTEMaTHUECKOM 3a/1adn, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepkaTeabHO-MeTOAMYECKass JTUHUA «YKclia U BBIYMCICHUS» 3aBEpIIacT
dbopMHpOBaHKE HABBIKOB MCIOJIB30BAHMS IEUCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HayaToO Ha YpOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpegHero o0uiero
oOpa3zoBaHud 0c000€ BHUMaHue yzensercs (OPMHUPOBAHHUIO  HABHIKOB
palMOHANTBHBIX BBIYUCICHUN, BKJIIOYAIONIUX B CE0S HMCIIOJB30BAHUE PA3TUYHBIX
dbopMm 3amucu YHMCiIa, yMEHUE JeNaTh MPUKHUAKY, BBINOIHATH MPUOTMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YHMCIIOBBIE BBIPAXKEHHUSA, pabOTaThb ¢ MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOyYarolmMMCS MHOXECTBAa HATYPaJIbHBIX, LEJbIX,
palMOHANBHBIX W JCWCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcell. B KaXIoM u3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My crHeuupuUecKkrue 3a7aud W Olepaluu: JAeJeHUEe Halelo,
ONEPUPOBAHUE OCTATKAMM Ha MHOXECTBE LEJIbIX YHCET, OCOOble CBOWCTBA
palMoOHANTBHBIX W MPPAIMOHANBHBIX YUCEI, apu(METHUECKUE OTIepaIlii, a TaKXKe
U3BJICUCHUE KOPHS HATYypadbHOW CTEIEHW HAa MHOXKECTBE KOMIUIEKCHBIX HYHCEI.
bnarogapss mocieqoBaTeabHOMY pPACIIMPEHUIO Kpyra MCIONb3YyEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOYKHOCTSMHU MX NPUMEHEHHS I PELICHUs Pa3IMyYHBIX 3a/ad
dbopMupyeTcsi TpeACTaBlIeHNE O €IUHCTBE MAaTEMaTUKU KaK HAyKd U €€ poyd B
MOCTPOCHUU MOJIENEe peallbHOTO MHpa, IHUPOKO HCHOIB3YIOTCS 000OIIeHHE U
KOHKPETH3aIIHsI.

Jluaust «YpaBHEHHS U HEPABEHCTBA» peaU3yeTcsl Ha MPOTSHKEHUH BCETO
oOyueHHus: Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUS, MOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl TMpPemyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbraTe OOydaroluecs OBJQJACBAIOT PAa3IUYHBIMH METOJaMH  PEIICHHS
palMoOHANbHBIX, HPPALMOHANBHBIX, IIOKa3aTeJIbHBIX, JOrapuPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPaBEHCTB M CHCTEM, a Takxke 3ajad,
cojepkammx mnapamerpsl. [lodmydeHHble yMEHMS IIHPOKO HCIONB3YIOTCS MpU
UCCIIeIOBaHNH (YHKIMI C MTOMOINBIO TMPOU3BOAHOMN, MPHU PEIICHUU MPUKIIaTHBIX



3a]a4 W 3a7]a4 Ha HAXOXKJCHHE HAauOOJBbIINX U HAaUMEHBIINX 3HAUCHUN (YyHKIUH.
JlanHas comeprkatenbHasi TUHUS BKJIIOYAET B ce0s Takxke (pOpMUpPOBAHUE YMEHUI
BBIMOJHATH  pacuéTel 1o  (opMmynaMm, TpeoOpa3oBaHUS  pPAlMOHATBHBIX,
UppPAIMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TaK¥KE BBIPAKECHHI,
coJlepKallluX cTerneHu u Jorapudmbl. braromaps u3ydeHHro anredpanyeckoro
MaTepyajia  OPOUCXOJUT  JaJbHEHIIEE  Pa3BUTHE  AJITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIIUICHUSI O0ydYaromuxcs, (OpPMUPYIOTCS HABBIKU J€TYKTUBHBIX
paccyXJieHudd, paboTbl C  CUMBOJBHBIMH  (OpMamMu,  MPEACTABICHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. AureOpa
npeajaraetr d(QQPEeKTUBHbIE HWHCTPYMEHTHI IS PEHICHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HArJsAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUUA ©  TpaduUKu» TECHO
neperuieTaeTcsa ¢ JPYruMU JIMHUAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATENBHOCTD N3YUEHUSI MaTepuaia. M3ydeHue CTeneHHou,
MIOKAa3aTeJIbHOM, JIOrapu(PpMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, X CBOKCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKIIUN JUIS PELICHUS 3a/1ad U3 APYTUX y4eOHBIX
MPEAMETOB U PEATBHOM )KU3HHU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk U C pEIIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM OosbIIOe BHUMaHHUE
yaensiercs: (GOpMHUPOBAHUIO YMEHHSI BbIpaxaTh (HOpPMyITaMHU 3aBUCHMOCTH MEXTY
pa3IUYHBIMU BEJIUYMHAMH, HCCIEAOBAaTh IMOJMy4YEHHbIE (YHKIHMH, CTPOUTH HX
rpaduku. Marepuan 3Toil cojiepkaTeIbHON JTMHUU HAlleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, ITO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMH B
paznu4HON ¢opMe: aHATUTHUECKOU, rpaduyeckoi u cioBecHoW. Ero msydenwue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOIB30BAaHUIO aHATIOTUH.

CopnepxarenpHas nuHus «Hayanma maTeMaTH4ecKOTO aHaiu3a» I103BOJISET
CYIIECTBEHHO PACIIUPUTHh KPYyr KaKk MaT€MAaTHUYECKUX, TAK W MPUKIAIHBIX 3ajady,
JOCTYITHBIX OOyYarouuMcs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy  CIOXKHBIX (PYHKUMH, ONpENesiTh WX HauOOJbIIME W HaUMEHbIINE
3HAYEHUSA, BBIYUCIATH IUIOMAAN (GUTyp U OOBEMBI Tell, HaXOOUTh CKOPOCTU U
YCKOpeHMsl TmpoueccoB. J[laHHasg coaepkarenpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHMS MATEMATHYECKUX MOJIENEH pealbHbIX CUTYaluil,
MO3BOJISIET HAXOJUTh HAaWJydyllee peIIeHHEe B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3aJladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOIrO
aHaiM3a CIocOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (HOPMATBHO-JIOTHYECKOTO U
KpEaTUBHOI'O MBbIIUICHHs, (OPMHUPOBAHUIO YMEHHUI pacno3HaBaTh MPOSIBICHUSA
3aKOHOB MaTeMaTWKH B HayKe, TEXHUKE M HCKyccTBe. OOydyarommecs y3HaAKOT O



BBIJIAIONINXCS PE3yJIbTaTax, IMOJYYEHHBIX B XOJE pPa3BUTHS MAaTEMAaTHKH Kak
HAyKH, 1 00 UX aBTOpax.

CopepikaTenbHO-METOANYECKass TUHUS «MHOXKECTBa | JIOTHKA) BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUM MHOXKECTB M MAaTeMaTUYeCKOW JIOTMKU. TeopeTHko-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIbHON MaTEMaTUKU
U TpeiaraloT Hanbosiee yHHBEpPCAJIbHBIN S3bIK, OOBEAUHSAIONIUN BCE DPa3/eibl
MaTeMaTUKH # €€ NPWIOKCHUH, OHU CBS3BIBAIOT pa3HbIe MaTEMaTUYECKUE
JUCHUIUIMHBL W MX TPWIOKEHUS B eauHoe Ienoe. lloaromy BakHO MAaTh
BO3MOXHOCTh OOYyYaloleMycsi TOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEeMaTUKU M HCIOJIb30BaTh €ro ISl BHIPAKEHUSI CBOUX MBICICH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKH CIIEAyeT TMPU3HATH
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBaHUW U CJ€JOBaHUE OMNPEACIEHHBIM
npaBujiaM  IMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MAaTEMaTUYECKON JIOTHKA CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBIILUICHUS
00y4aroImxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KICHHSI HA OCHOBE JIOTHYECKHIX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHUS.

B yuebHOM Kkypce «AnreOpa u Hauajga MaTEMaTHUYECKOrO aHalln3ay
MPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO MOJEIHUPOBAHUS, KOTOPBIE IMPU3BAHbBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJENEH peaTbHbIX
CUTyalliii, WCCIIEIOBaHUS OSTUX MOJENEH C TOMOIMIbIO ammapaTa aireopbl u
MaTEeMaTHYECKOTO aHalin3a, WHTEPIpPETalliu TOJYyYEHHBIX pEe3yNbTaToB. Takue
3aJlaHUs BIUICTEHBI B KQXK/BIM U3 pa3/IesioB MIPOTrPaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIOJIb3YETCs ISl PelleHUs] MPUKIATHBIX 3anad. [lpu
pelIeHNN  pealbHbIX  MPAKTUYECKUX  3a7ad  oOydaroliuecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBATH  MIpoOJeMy.
HestenpbHOCTh 1O (OPMHPOBAHMIO HABBIKOB PEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTcsl B MPOLIecCce 3YUEHUs BCeX TeM YueOHOro Kypca «Anredpa u Hayania
MaTEeMaTHYECKOTO aHaTN3a.

Ha wusydyenune ydeOHOTO Kypca «Ajnredpa W Haudaga MaTeMaTHYECKOTO
aHanu3a» oTBoaAuTCs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 Jaca B HEJICIIO).



COAEP)XAHME OBYYEHUA
10 KJTIACC

Yucyia v BBIYHCIECHUS

Parmmonanpabie uncia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, MPOLICHTHI,
OeckoHeuHble mnepuoanueckue apodu. Ilpumenenue apoOei U MPOIEHTOB MIJIs
pelleHus MPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHBIX OTPAC/Ie 3HAHUN U PEAIbHOM KU3HHU.

JlelicTBuTeNnbHBIE 4YuMcaa. PalnuMoHanbHble W HUppaAlMOHAIBHBIE YHUCIIA.
ApudmMernueckne  omepanud € JCHCTBUTEIBHBIMH  YHCIaMH.  MOoIynb
JEWCTBUTEILHOTO YKciia U ero cBoicTBa. [IpubnnxEéHHbIe BRIUMCICHUSI, TIPaBUia
OKpYIJICHUS, MPUKUJIKA U OLICHKA pe3yIbTaTa BEIYMCICHUI.

Crenenp C 1enbIM  ToOKaszaTeneM. buHom Herotona. Hcmonb3oBaHue
MOAXOSIIEH POPMBI 3aIMUCH TEUCTBUTEIIBHBIX YHCEI JUIsl PEIICHUS MPAKTHICCKUX
3a/1a4 Y NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa sorapudma. JlecsiTuuHble W HaTypaibHBIC
Jorapu@mel.

Cunyc, KOCHMHYC, TaHT'€HC, KOTAHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAHT€HC YMCJIOBOI0 apryMEHTA.

YpaBHeHMs 1 HEPABEHCTBA

ToxaecTBa U TOXICCTBEHHBbIE TMPEeOOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUsl. PaBHOCWIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIlIe/ICTBUs. HepaBeHCTBO,
pellleHruEe HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEUICHHUS LIEJIbIX U JIPOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHsl OT OJHOW NEPEMEHHOM. [lemeHne MHOrousjeHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrounensl ¢  LEJIBIMHA
ko3pdunmenramu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUH, COIEPIKAITUX CTEIIEHU U KOPHH.

HpparmoHanbHbie ypaBHEHUS. OcHOBHEBIE METOIbI penieHus
UppaIliOHATBHBIX YPaBHEHHM.

[Toka3zaTenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS IMOKa3aTEIbHBIX

YPaBHEHHM.
[IpeoOpa3zoBanre BEIPAKEHUM, COAECPKAIIMX JTOTAPUPMBI.
Jlorapudmuyeckue ypaBHEHUSI. OcHOBHBIC METO/IbI peIICHUS

JorapupMUUYECKUX YpaBHCHUH.
OcHOBHbIE TPUTOHOMETPUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellIeHrne TPUroHOMETPUUECKUX YPABHEHUN.



Pemenne cucreM nMHEWHBIX ypaBHEHHW. MaTpuiua CHUCTEMBI JIMHEWHBIX
ypaBHeHHi. OrnpenenuTenb MaTpullbl 2X2, €ro TEOMETPUYECKUU CMBICI H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUs, IPUMEHEHHUE ONPENECIUTENS I PEIIEHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHMW. PemeHue NpuKIaaHbIX 3aAad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHUW. lcciienoBaHue NOCTPOCHHOW MOJENU €
MIOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[TocTpoeHre MaTEMATUYECKUX MOJICJIEW PEAJbHOW CUTyallMd C MOMOUIBIO
yYpaBHEHHII U HepaBeHCTB. [IprMeHEHHE ypaBHEHUH U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJlad W3 Pa3jIMdHbIX OOJacTell HayKu W peanbHOU
KU3HU.

DOyHkuuu U rpadpuku

®yHkus, crnocoObl 3ananus (yHKUMH. B3aumHO oOpaTHbIe (YHKUHUU.
Komnoszunust yskiuit. ['paduk  dyskuun. DneMeHTapHble TpeoOpa3zoBaHus
rpaduKoB GyHKIUH.

OOusacTh omnpeneneHuss 1 MHOXECTBO 3HaueHuH (QpyHkuuu. Hynmu ¢yHkuumu.
[TpomexxyTkH 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE PyHKIMU. [leprnonnyeckue
dbyaknun. [IpoMexyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHHUMYMBI
dbynkuuu. Hanbonbiee n HauMeHbIee 3Ha4eHUsT QyHKIUK HA TPOMEKYTKE.

Jluneitnasi, kBaapaTU4Has M JAPOOHO-TMHEHHas (QyHKIUH. DJIeMeHTapHOe
UCCIIEJIOBAaHNE U TIOCTPOEHUE UX TPadUKOB.

CreneHHas (hyHKUHMS ¢ HATypaJbHBIM U LIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduKk KOpHS N-OM cTenmeHW Kak (PYHKIUU OOpaTHOM
CTEIEHU C HATypaJIbHbIM MTOKA3aTEJIEM.

[TokazatenbHast U jorapugmuyeckas (QyHKIUU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUNA ISl pEIIEHUS] YPaBHEHHM.

TpuroHomerpuyeckas OKPYKHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKHUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTM B pPEAIbHBIX IIpolleccax M SABJICHUSX.
['pacduku peasbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCcKOro aHaJm3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsl ToOcieqoBaTeNbHOCTEH. MeTton
MaTeMaTU4eCKON VUHAYKIUH. MoHOTOHHBIE " OrpaHUYEHHBIE
NOCJIEOBATENBHOCTU. VICTOpUS BO3HMKHOBEHUS MAaTEMaTUYECKOTO aHald3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomeTrpuyeckas nporpeccus. Cymma OeckOHEUHO YOBIBaroOIIed TeoMeTpUYecKon
IIPOTrPECCUHU. JIMHENHBINA U 3KCIIOHEHIHAIBHBIN poCT. Hncno e. Dopmyiia CIOKHBIX
IPOLEHTOB. Mcronb30BaHWE IMPOTPECCUM Ul PEUIEHUS PpPEAJbHBIX 3a7ad
MPUKJIAJHOTO XapakKTepa.



HenpeposiBHble (GyHKIIMH W WX CBoWcTBA. TodYku pa3peiBa. ACHMIITOTHI
rpaduxoB ¢yukiuii. CBoiicTBa (yHKUMH HENpephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsI PELICHHUs HepaBeHCTB. lIprMeHeHue CBOWCTB HEMpPEPHIBHBIX
(GYyHKIMI 1S perieHus 3a1a4.

ITepBast u Bropas npousBojHble PyHKIMH. OnpeneneHue, reOMETpUIECKUN U
(bu3znyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHON K TpaduKy (YHKIIHH.

[IpousBogubie  snemMeHTapHbIX  (QyHkumii.  [Ipom3BogHas  CymMbl,
IIPOM3BEJIEHUS], YACTHOTO U KOMIO3ULIMU (DYHKLUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, onepanMy HaJl MHOXECTBAMU M HX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOXKECTBEHHOTO — ammapara s
ONMHCAHMS PEANbHBIX IPOIECCOB U SBJICHUM, MPU PELIEHUU 3a7ad U3 APYTrHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOTrO OOBEKTa, CIIEJCTBUE,
JTI0KAa3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KIIACC

Yuciia 1 BBIYMCTCHUS

Harypanehbie u nensle uncna. [[pumeHeHrne MpU3HAKOB JETUMOCTU LEJbIX
yuces, HauOonbpluil o0t nenutens (nanee — HOJl) m nammenbiee oOree
kpatHoe (nanee — HOK), octaTkoB o moay:ito, anropurMa EBKiMia asist permeHus
3aJ1ay B LEJbIX YACTAX.

KoMmmnekcHble yucna. AunreOpanyeckass U TpUTOHOMETpUYecKass (HOpMbI
3aMucHU KOMIUIEKCHOTO 4YHcia. ApudMeTHUYEecKHe ONepaluud C KOMIUIEKCHBIMU
yrcnamMu. M300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHr U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIJIsl PelIeHUs] PU3NYECKUX U T€OMETPUUECKUX 3a/au.

YpaBHeHNs U HEPABEHCTBA

CucreMa W COBOKYNHOCTh YPAaBHEHUHM M HEPABEHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH €  MOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. Perienrie TpuroHoMeTpruuecKuX HEPaBEHCTB.

OCHOBHbIE METOJIBl  PELICHHs MOKAa3aTeNbHBIX M  JOrapuMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/BI PELICHHS] HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUUECKUX YPAaBHEHUH.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITApaMeTpamu.



[IpumeHeHne  ypaBHEHHMH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3aJady M 3ajJad M3 pa3IMyHbBIX 00JacTel HayKu U peaJbHOU
YKU3HH, UHTEPIPETALHNS IOTYYEHHBIX PE3YJIHTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommosuinuu ¢yukui. ['eomerpudeckue o0pa3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIIOCKOCTH.

Tpuronomerpuyeckue QyHKIHNU, UX CBOMCTBA U rpauKH.

['padrueckre MeTONbl pellleHWs ypaBHEHUH U HepaBeHCTB. | 'paduyeckue
METOJbI PELLICHUS 33]1a4 C TapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (QyHKIUN A HccIedoBaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEIICHUH 33Jad U3 JPYrUX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hauana MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHue mMpou3BOAHON K MCCIEIOBaHUIO (QYHKIMA Ha MOHOTOHHOCTbH U
skcTpeMyMmbl.  HaxoxnaeHwe  HamOoJbLIEr0o M HAaWMEHbBIIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIMHU HA OTPE3KE.

[IpumeHeHne NpPOM3BOJHOM JUIsl HAXOXKIAEHUS HAWIYyYIIEero pEIICHHUs B
NPUKIAIHBIX 3ajladax, sl OMNPENENIEHUs CKOPOCTH M YCKOpPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. I[lepBooOpa3Hbie
aneMeHTapHbIX PyHKIMi. [IpaBuina HaxoxaeHus: NepBOOOpa3HbIX.

WNuterpait. I'eomerpuueckuit CMBICI VHTErpala. Brruncnenue
ornpeenéHHOro uurerpana no gopmyse Hetotona-JleiOuua.

[Ipumenenue wHTErpana IJs HAXOXKACHHS IUIOMIAJed TUIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Tpumepsl pemennii auddepeHanbHbIX ypaBHEHH. Maremarnueckoe
MOJICIMPOBAaHUE PEAIbHBIX TPOILECCOB € TMOMOIIbI0 U PepeHIInaTbHBIX
YPaBHEHHU.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJJHETO OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpa:x1aHCKOT0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  OOIIEeCTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
MpoIeAyp TPakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COLIMAJIBHBIMU HMHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAYCHHEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCUUCKONW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCHUMCKON MATEMATUYECKOUW MIKOJIBI,
WCITOJIb30BAHUE JTHX JOCTIKCHHA B JPYTrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MOBEJEHUS, CBS3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTIKCHUN HayKd U JACSATEIbHOCTHIO YUYEHOIro, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYHUBOTO OYIyIIETO;

4) 3CTETU4€eCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOUYasi ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PacCyKJICHHUI, BOCIPUUMUYNBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JINuHbIX BUJOB UCKYCCTBA;

5) pu3nYecKOro BOCIUTAHUS:

chOpMHUPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTEMAaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOT0 U 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBO€ THUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OT/IbIXa, PeryjsipHas (pu3nUecKas aKTUBHOCTH), (PM3UYCCKOE COBEPIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTU TPYJOIIO0Us, HUHTEpPEC K
pa3nmuuHbiM  cpepam  mpodeccHOHATBLHON — ACATENBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M e€ NPHIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeld mnpodeccun W peamu30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO H
caM000pa30BaHUI0 HAa TPOTSHKEHWHW BCEM KU3HUW, TOTOBHOCTh K AKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJAHON M COLUAIBHOMU
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKkTepa AKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
HAa TPUMEHEHHE MaTEeMaTHYEeCKHUX 3HAHMM [JI1 pEIIeHUs 3aJad B 00JIacTH
OKpY’)Karolel cpefbl, IJIaHUPOBAHUE TIOCTYNKOB M OIIEHKHM WX BO3MOYKHBIX
MOCJIEACTBUU JIJISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKu U  OOIIECTBEHHOW  NPAKTUKH, ITOHUMAaHHE
MaTeMaTH4YECKOW HayKH Kak cdepbl YeIOBEYECKOW JESITEIBHOCTH, ITANoOB €&
pa3BUTUA M 3HAYUMOCTH JJIS Pa3BUTHUS IMBWIM3AIUU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTU4YECKOW KyJIbTYpOM KakK CpPEJACTBOM I[IO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYIO W HCCIEAOBATEIbCKYIO JEATEIIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE JeCTBUS

Ba3oBble Jjornyeckue aeiicTBus:

BBISIBIISIT M XApPAKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKKA MATEMATHUYECKHX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIYy MOHATUSAMH, (OPMYJINPOBATH
OIIpeNIEeNICHUs TOHATHH, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK Kilaccu(UKalu,
OCHOBAHMSI J171s1 0000IIEHNS U CPAaBHEHHUS, KPUTEPUHU POBOAMMOTO aHAIIN34;

BOCIIPUHUMATh,  (HOpPMYyJIUpOBaTb W  NpeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX, MpeljiaraTb KpUTEpUu IJis
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUN;

JienaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHNUW, YMO3aKJIOUYEHUH 110 aHAJIOTUN;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPANBATh ApTyMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBOJBI;

BBIOMpATh crnocod pemeHuss y4eOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BapHMAHTOB  pelleHus, BbIOMpaTh Haubonee MOAXOAAMMUNA C  y4€ToM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHEB).



ba3oBbie uccienoBareJbCKHe AeHCTBHUA:

UCII0JI30BaTh BOIIPOCHl KaK MCCIIEJOBATEIbCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MpodIiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OpMHUpPOBATH THIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIIUI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTu4eckoro oObeKTa, SBJIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 0OBEKTaMHU, SIBIICHUSIMH, ITPOLIECCAMM;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJBI O pe3yJibTaTaM
NPOBENEHHOTO  HAOMIOJIEHUs,  MCCIEOBaHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIICHUIA;

IPOTHO3UPOBAaTh BO3MOXKHOE pA3BUTHE IIpoliecca, a TaKXKe BbIIBUIaTh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH ACHUIIMTHI WH(DOpPMAIUK, TaHHBIX, HEOOXOMUMBIX ISl OTBETa Ha
BOIIPOC U JJIA pEUICHUS 3a]1auH;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMALMIO PA3IUYHBIX BUIOB U
dbopm npeacTaBICHNUS,;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEACTaBIATh €€ B pa3inyYHbIX (opmax,
WJUTIOCTPUPOBATh TpaUueCcKH;

OIICHUBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHbBIE YHHUBeEPCcAJIbHbIE YUeOHbIE /1eiicTBUS

OOmenmne:

BOCIIPMHUMATh U (hOPMYJIMPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSMH U
IeIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX W TMCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS 10 XOAY PEIICHHS 3aaadw,
KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMHI,
npoOJieMbl, peIIaeMOM 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha IIOMCK
pEIICHUS, COIOCTAaBIATh CBOM CYXKIACHHUS C CYXICHUSIMH APYTHX YYaCTHHUKOB
auanora, oOHapy>KUBAaTh Pa3IMYAe W CXOACTBO TO3MIIMH, B KOPPEKTHOH (opme
(bopMyJIMPOBAThH pa3HOTIIACHS, CBOM BO3PAXKEHUS,

IPEACTABIISATh PE3yNbTaThl PEIICHUS 3aadyH, SKCIICPUMEHTA, MCCIICI0OBAHUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C YYETOM 3ajad
MIPE3EHTAIlMN U OCOOCHHOCTEH ayANTOPHH.

PeryasitTuBHbIe YHUBepCAJIbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCO0 PEIICHHS C
y4IETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMALIHH.

CaMOKOHTPOJ/Ib, IMOIMOHAIbHBII NHTEJLJIEKT:

BIAJICTh HABBIKAMHM  TIO3HABaTEIbHOW  pedIieKCMu  Kak  OCO3HAHUS
COBEpPIIAEMbIX JCHUCTBUIA U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BJIAJETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIA IMpollecca W pe3yJibTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1auu;

IPEeNBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCHUTh KOPPEKTHUBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATH PUUNHBI
JOCTHKEHUSI WIIM HEJIOCTHXKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATENbHOCTD:

MOHMMATh U KUCMOJIb30BATh MPEUMYIIECTBA KOMAHJIHON M WHIAUBUYaTHLHON
paboThl mMpU pelieHuH y4eOHbIX 3a/Jad, MPUHUMATh 1eJb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTraHU3AIUI0 COBMECTHON palOoThl, pacIpeiessTh
BUIIBI pabOT, OTOBApWBATHCS, OOCYXKIAaTh TIPOIECC M pe3yiabTaT padoTHI,
000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCykIeHUs, 0OMEH MHEHHIA,
«MO3TOBbIE IITYpPMB» W UWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOMU JACHCTBUS C JPYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KaueCTBO CBOEr0 BKJIaJIa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATDI

K xonmy obOywyenuss B 10 kiaacce oOyyaromuiicss MOJYYUT CIEIyIOIINE
IpeaIMEeTHbIE Pe3yJIbTaThl MO OTIACIBbHBIM TeMaM padouel ImporpaMmsbl yueOHOTrO
Kypca «AnreOpa 1 Hauajga MaTEMaTHYECKOTO aHAJIU3a:

Yucna v BIYMCICHUSA:

CBOOOZHO OINEpPUPOBATh MOHATUSMHU: PAllMOHAIBHOE YHUCIIO0, OECKOHEYHas
nepuoanyeckas JApoOb, TPOLEHTHI, HUPpAIMOHATBHOE YHCIO, MHOXKECTBa
pPALMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOLYJIb IEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JIpOoOM M TPOUEHTHI JJIS PELICHUs NPUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICN 3HAHUN U PEATbHOM KU3HU;

OPUMEHATH NPUOTMKEHHBIE BHIYUCICHUS, TIPaBUIIa OKPYTJICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOZHO OMNEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aIlUCH JCHCTBUTEIBHBIX YHCEN I PEIICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEJCTABICHUS TAHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM
CTEIICHH;

CcBOOOHO ONEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAIBHBIM [TOKA3aTENIeM;

CBOOOZHO OINEpPUpPOBaTh MOHATHAMH: JIOTapU(PM 4YHUCHA, ACCATUYHBIC H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'EHC
YUCJI0BOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC M apPKTAHIE€HC YHMCIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIEC YPABHEHHUS M YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJbl PELIEHUs pPalMOHAIBHBIX H JPOOHO-
palMOHAJIBHBIX YPAaBHEHHM, NIPUMEHATb METOJ WHTEPBAJIOB [UI PELICHHS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOUJICH C MeNbMH KOX(PPUIMEHTAMH, KOPHH MHOTOWIEHA, TNPUMEHSIThH
JIEJIEHNE MHOTOYIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y mn teopemy Buera
JUIS PELICHUS 3a/1a4;

CBOOOZHO ONEpUPOBATH TOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHU,
MaTpula, ONPENEIUTENb MaTpUUbl 2 X 2 W €ro TIeOMETPUYECKH CMBICI,
WCIIOJIB30BaTh CBOMCTBA OINpeNenuTens 2 X 2 1y BBIYUCIEHUS €r0 3HAYCHWS,
IIPUMEHSTh ONPENEIUTENN JUIl PEMICHUS CHUCTEMBl JIMHEWHBIX YPAaBHEHH,
MOJEIUPOBATh PEAIBHBIE CUTYallMH C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUH,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOIIBIO MATPULl U OIPEHCIUTENEH,
WHTEPIIPETUPOBATH MTOJTYUYECHHBIA PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JEHUCTBUUA C KOpPHSAMH JJid TpeoOpa3oBaHUs
BBIPAKCHU;

BBITNOJIHATH PE0Opa30BaHMsI YUCIOBBIX BBIPAKEHHH, COEPKALUX CTEIEHH C
palMOHAJIBHBIM ITOKA3aTEIEM;

UCII0JIb30BaTh CBOICTBa norapupmMoB JUTSI npeoopa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: HUPPALUOHAIbHBIE, MOKa3aTelbHbIE U
Jorapu(pMUyEcKre ypaBHEHUS, HAXOJAUTh UX PEIIECHUS C TIOMOIIbIO PAaBHOCHIIbHBIX
[IEPEXO0I0B UIIN OCYIIECTBIIASA IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMNEpPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEOOXOAUMBbIE  (QOpPMyJBl I  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBaTh peaJbHbIE CHTYallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHHUSI, YPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadyM, MCCIENI0BAThH
IIOCTPOEHHBIE MOJIENN C UCII0JIb30BAHUEM armapara aareOpsl.

DYyHKUMH U TPaPUKM:

CBOOOJHO ONEpPUPOBATh NOHATUAMU: (PYHKILHS, CIOCOOBI 3aaHus (QYyHKIUH,
B3aUMHO O0OpaTHble (DYHKIMH, KOMIO3UIMUSA (QYHKUUH, rpaduk (QyHKIMH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB GyHKLHNIA;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHU QYHKUMHU, HYJIH QYHKLIHUH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBATh IMOHATUSAMHU: UYETHbIE W HEUYETHbIE (YHKLHH,
nepuoanyeckue (PyHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMbI U
MUHUMYMBI (YHKIIMU, HauOoibllee W HaWMEHbIIee 3HAYeHHE (YHKIUHU Ha
IIPOMEKYTKE;

CBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI PYHKIMS C HATypalbHBIM U
HENBIM TOKa3aTeneM, rpauk CTENeHHOW (PYHKIHWM C HATypadbHBIM M IIEJBIM
noKasareyieM, rpauk KOpHsS N-Oi CTENEeHH KakK (yHKIMH OOpaTHOW CTENEHH C
HaTypaJbHBIM [10KA3aTENEM;

ONEpUpPOBATh NOHATUSAMU: JIMHEWHas, KBaJpaTHYHas W JApOOHO-TUHEHHas
(GYHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: MOKa3aTelibHasg W Jorapupmuueckas
(yHKUIMH, WX CBOMCTBA M TpaUKH, KCIONB30BaTh HUX TpauKu sl pelieHus
YPaBHEHUI;

CBOOOZHO ONEpUPOBATH TMOHATUSAMHU: TPUTOHOMETPUUECKAs OKPY>KHOCTb,
OIpEEIeHHE TPUTOHOMETPHUUECKUX (DYHKIIMI YUCITOBOrO apryMeHTa;

UCIOb30BaTh rpadukd (GYHKIUNH I8 UCCIEJOBAaHUS MPOIECCOB U
3aBUCUMOCTEN MpPH PEIICHUH 3aJad U3 JAPYTHX YYEOHBIX MPEAMETOB U peanbHOU
KU3HH, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKIY BEJIMUYNHAMU;

Havasa MaTeMaTH4eCKOro aHaJImu3a:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: apudmeTHueckass U TeOMeTpUuYecKas
nporpeccusi, 6eCKOHEYHO yOBbIBaIOIIAsi FEOMETPUYECKAs IPOTrPECCHsl, TUHEHHBIN U
HKCMOHEHLUAIBHBIA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM I PELICHUS PEANbHBIX 33Jad IPHUKIAJIHOIO
XapaKkTepa;



CBOOOIHO ONEPUPOBATh MOHATUSAMU: MTOCIIEA0BATEIBLHOCTD, CIOCOOBI 3aJaHUs
NIOCJIEJOBATENbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE I1OCJIEN0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MAaTEMAaTHYECKOTO AaHAIM3a KakK aHaiuusa
OECKOHEYHO MaJIbIX;

CBOOOZHO OINEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (YHKIUU, TOYKH
pa3pbiBa rpaduka QyHKINH, aCUMIITOTHI Tpaduka GyHKIUY;

CBOOOMHO OIEpUpPOBaTh MOHATHEM: (YHKIIHMS, HEMpepbhIBHAs HAa OTPE3KeE,
IPUMEHATH CBOICTBA HENIPEPBIBHBIX (DYHKLMM JUIsl pEIICHUs 3a/1a4;

CBOOOZHO OIlEpUpOBaTh MOHATUSMU: TepBas W BTOpas MPOU3BOAHBIE
byHKIMY, KacaTenbHas K rpaduky GyHKIUY;

BBIYKCIIATH MTPOU3BOJHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMIIO3ULIUU
JIBYX (PYHKIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BaTh I€OMETPUUECKUNA M (PU3MYECKUN CMBICI MPOU3BOJHON IS
penieHus 3a1ad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHATHSIMH: MHOXECTBO, ONEpPALMH  HAaJ
MHO>KECTBaMU;

UCII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapar sl ONMCAHUs PEAJIBHBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3aJ1a4d U3 JPYTUX YYEOHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATUAMH: OIPEAEIICEHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, JOKA3ATEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xoniy oOywenuss B 11 kiacce oOydyaromuiicss HOJYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIACNBbHBIM TeMaM padouell mporpaMmbl yueOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTHYECKOTO aHAJIU3a:

Yuciia 1 BBIYMCICHNUSA:

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: HATypaJbHOE U LEJI0€ YHCIIO,
MHO>KECTBA HATypPaJIbHBIX M LEJBIX YHCEJ, HUCIOJIB30BaTh MPU3HAKU JEITUMOCTH
nenbix yucen, HOJl m HOK naTtypanbpHBIX dncen mis penieHus 3a1a4, IPUMEHATh
anroputMm EBkinna;

CBOOOJTHO OMNEPUPOBATH IMOHSATUEM OCTaTKa MO MOJAYJI0, 3alUChIBATh
HATypaJbHBIE YMCIIa B PA3JIMYHBIX TO3UIHOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOZHO OMEpUPOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMILJIEKCHBIX YHUCEN, MPEACTABISATh KOMIUIEKCHBIE YHCIAa B ajareOpanvyeckor u
TPUTOHOMETPUUYECKON (opMe, BBIMOIHATh apu(PMETUUECKHE ONEepalud C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKA3aTeNbHBIE U
jJorapuMUYECKUEe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C  ITOMOIIBIO
PABHOCHUJIbHBIX MTEPEXO/IOB;

OCYLIECTBISITh OTOOpP KOpPHEH TMpH pEUIEHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZHO OMEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOxomumple  (OPMYJBI ISl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYIHOCTEN PAIMOHATBHBIX, HPPALIMOHATIBHBIX, MOKA3aTEIbHBIX U
Jorapu(PMUYECKUX YpaBHEHHUI U HEPABEHCTB;

pemarb palHOHAJIbHbIE, UppalMOHAJbHBIE, MIOKa3aTeJIbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE ypaBHEHUS] M  HEPABEHCTBA,
COJZIepIKaIlre MOYJIH U TAPAMETPBIL;

MPUMEHSITH rpaduuecKkre METObI JJIsl PEIICHUs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C mapaMeTpamu;

MOJIEIMPOBaTh peajbHble CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUS, YPAaBHEHHs, HEPABEHCTBA U MX CHUCTEMBbI 10 YCJIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIM C WCIOJB30BAaHUEM ammapaTa aireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YIbTAT.

DOyHKUUM U rpaQuKu:

CTPOUTh TpadUKU KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DyHKITUNA;

CTPOUTh TEOMETPUYECKUE o0O0pa3bl YypaBHEHUH U  HEPABEHCTB Ha
KOOPJAWHATHOM TIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATUSAMHU: TpaQuUKA TPUTOHOMETPUUYECKHUX
GyHKIH;

NPUMEHSITh (YHKIUU i1 MOJACIMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamusa:

UCIIOJIb30BaTh MPOU3BOIHYIO SISl UCCIAEAOBaHMS (DYHKIIMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJIUTh HAOOJbIIIEe U HAMMEHbIIIee 3HAYCHUST (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO Uil HAXOXACHUS HAWIY4IIEero pPELICHUs B
MPUKIAAHBIX, B TOM YHUCJIE COLMUAIbHO-DKOHOMUYECKUX, 3aJadax, i
OTIpEJICICHHUs] CKOPOCTH W YCKOPEHMsI Tpolecca, 3aJaHHOTO (OopMyJion win
rpadukom;



CBOOOZIHO OMNEepUpOBaTh MOHATHUSMHU: MEPBOOOpa3HasA, ONPEACIEHHBIN
UHTErpall, HAXOJIUTh IEPBOOOpPA3HBIC SJIEMEHTAPHBIX (PYHKIMA W BBIYUCIATDH
uHTerpai no popmyne Herorona-JleliOuua;

HaXOAMTH IJIOUIA/IN TUIOCKUX PUTYp U OOBEMBI TEJI C IOMOILBIO HHTETPaa;

UMETh TNPEJCTABIECHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU Ha IPUMEpPE
cocraBieHus TudepeHIaTbHBIX YpaBHEHHI;

pemaTh MpUKIaJHbIE 3a7aud, B TOM YHCIE COLHAIbHO-?KOHOMUYECKOTO U
(u3nYECKOro XapakTepa, CpeAcTBaMi MaTeMaTHUECKOTIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB H TeM (undgposbie)
n/n NPOrpamMMsbl Bcero Kontpoaenpie  Ipakrireckue o0pazoBaTe/bHbIC
padoThI padoThI
pecypchl
MHO0X€eCTBO IEHCTBUTENIBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEMHBIX
YpaBHEHUU
5 Oynkuun u rpaguku. CreneHHas GyHKIUS C 12 1
L[EJIBIM TI0Ka3aTelIeM
3 ApubmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
HppainmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmuueckue ypaBHEeHUs
5 TpuronoMeTpuyeckre BbIpaXKeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10
HenpepsiBable pynkuuu. [IponsBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MpPOrpaMMbl Bcero Kontporenpie  IMpakriieckue odpa3oBaTejbHbIE
padoTsbI padoThI pecypest
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHasi 1 HHTETpAI 12 1
3 I'paduku TPUTOHOMETPUUYECKUX (PYHKITHIA. 14 1
TpuroHoMeTpuyecKrue HEPaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUECKUE HEPABEHCTBA
5 KommekcHbie uncna 10
6 HatypanbHble 1 Lienble uucia 10
CucTeMBbl paloHATBHBIX, HPPAITTOHATEHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUUECKux 12 1
YpaBHEHUU
8 3aa4n ¢ mapaMeTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewma ypoxa Bcero Kontpoaensie — IpaxTiieckue fI[Sy‘ICHl/Iﬂ zﬁil;osaTenbﬂue
padoThI padoThI pecypenI
1 MHOXecTBO, olepanuu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeOpeTHKO-MHOKECTBEHHOTO 1
ammapara JIJisl pelieHus 3a1a4
Pannonaneueie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUONUECKHIE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECSATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOINYECKHUE POOH
6 [Ipumenenue qpoOeit U IPOIEHTOB TSI 1
pelieHust MPUKIAIHBIX 33124
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
petieHust MpUKIAIHBIX 33124
8 [erictBurenbHble yncia. PanmonanbHble U 1
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue oneparuu ¢ 1
JIEHCTBUTEIIbHBIMU YU CIIAMU
10 Mopynb JeHCTBUTETBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[TpuGnuxEHHbIE BEIYMCIICHUS, TPaBHIIA
OKpYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJIbTaTa BIYUCICHUN

12

OcHOBHBIE MCTOABI pCICHUA LCIIBIX U
IpoOHO-pallMOHATIBLHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEIIbIX U
IpOoOHO-pallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorousIeHbI ¢ 1eabIMA KO3 PUIIMeHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Pewenne cucrem TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUI.
Onpenenurtenb MaTPUIBI 2X2, €10
F€OMETPUYECKHUM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHHUS

21

[IpuMeHeHue onpeaennuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHU

23

24

25

Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtponbHas pabdota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIHS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumuo o6patnblie pyHkiuy. Kommosumus
byHKIHI

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeodpazoBanus rpadukoB QyHKINN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QyHkiuu. Hynn ¢pyHknum.
[IpomexyTKH 3HaK OCTOSTHCTBA

UYérHble 1 HeUETHBIE (DYHKIINU.
[lepuonnyeckue pynkimu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee n HanMeHbllee 3HAYCHUE
(GYHKLINU HAa TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
nuHenHas QyHKITUN

31

DJIeMEHTapHOE UCCIIEJIOBAaHUE U
MOCTpoeHre TPpaPuKOB ITUX PYHKITUN

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTPOCHHE TPaPUKOB ITHX HYHKIUN

33

CreneHn ¢ LIETIBIM ITOKa3aTeaeM. bunom




Hrrotona

CreneHb ¢ OCJIBIM ITOKA3aTCIICM. bunoMm

34 Herorona
CrenenHast GyHKIHUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponpnas padora: "CreneHnnast
dbynkius. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €r0 CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIEHU U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHUIH,
COJIeprKalINX CTENEHU U KOPHU

40 [IpeoGpa3oBaHMst YUCIOBBIX BbIpAXKEHHH,
CoJIeprKaliX CTENEeHU U KOPHH

41 [IpeoOpazoBaHMs YUCIOBBIX BBIPAKECHHH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/TBI PEIICHUS UPPAITUOHATBEHBIX
YpaBHEHU I
Wppaunonanbueie ypaBHeHus. OCHOBHbBIE

43 METO/Ibl PEIICHHS UPPaAIlMOHATBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus.. OCHOBHBIC

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHAIILHBIX YPaBHEHUN

PaBHOCHIBEHEIC nepexoabl B pCICHUA

46 UPPALMOHATIBLHBIX YPaBHEHUM

47 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
MPPALMOHAIIbHBIX YPaBHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/IBbI B PEILIEHUU
UPPALMOHATILHBIX YPaBHEHUM
CgoiicTBa u rpaduk KopHs N-0ii cTeneHu

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTesleM
CaoticTBa U rpaduK KOpHsI N-Oi CTENeHH

50 Kak (DyHKIIMM 0OpaTHOW CTENEHH ¢
HaTypaJIbHBIM I10Ka3aTeIEM
KonTponbHnas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHEeHHUA"

59 CrermneHbp ¢ palMOHAIbHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHATILHBIM [10KA3aTEIEM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUM 15
peuieHus ypaBHEHU N

57 Hcnonp3oBanue rpaduka QyHKIUM 15

peuieHus ypaBHEHU N




[TokazatenbHbie ypaBHeHUsA. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTENbHbBIX 1
ypaBHEHU M
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IBI PEIICHUS MTOKa3aTEIbHBIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUU

61 KonTtponbHas padora: "I[lokazaTenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucina. CpoiicTBa iorapugpma 1

65 JlecsiTuuHbIe U HATypaJlbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HATypaJIbHBIE JTOTapH(PMbI 1

67 [IpeoOpazoBanue BRIpaKESHHIA, COACPIKAIIX 1
aorapudmsl

68 [IpeoOpazoBanue BeIpaXKEHUH, COAECPIKAILINX 1
Jorapupmbl

69 [IpeoOpazoBanue BRIpaKEHHIA, COACPIKAIIX 1
J0rapupmbl

70 Jlorapudmuueckas hyHKus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpadux

79 Hcnonb3oBanue rpaduka GyHKIUN 115 1

pELIECHHS] ypaBHEHUI




Hcnonp3oBanue rpaduka QyHKINH 115

3 pelLeHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

74 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

76 METO/IbI pelIeHus JJorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JOrapupMHUUECKUX YpaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMHUUECKUX YpaBHEHHM

79 KonTtponbHas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKIX

GYHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUEe TPUTOHOMETPUUECKHUX 1
(yHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHUI

01 [IpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BBIPAKECHUM

92 [IpeoOpazoBanue TPUrOHOMETPHUUECKUX 1
BBIPAKECHUI

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpUroHOMETpUYECKUX YpaBHEHU I 1

95 Pemenne TpUroHOMETpUUECKUX YpaBHEHU I 1

96 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1

99 Perienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

100 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUS"

102 [TocnenoBareabHOCTH, COCOOBI 3aJaHUS 1

rnocienoBareiibHoCcTel. MeTon




MaTeMaTUYECKON MHIYKLIHMU

MOHOTOHHEIE U OI'paHUYCHHLIC

103 MOCIIeI0BaTENbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yObIBaromias reoMmeTpuieckas
nporpeccus

107 CymmMma 6eCKOHEYHO yOBbIBAIOIICH
TEOMETPUUECKON MPOTPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUIMAIIBHBIN POCT.
Yucno e. DopMyia ClI0KHBIX MPOLEHTOB

109 JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIA POCT.
Yucno e. DopmMyiia CIOKHBIX TPOLIEHTOB

110 Hcnonp3oBaHue mporpeccuu A pereHus
pealbHBIX 33]1a4 MPUKIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepbiBHbIE QYHKIIMU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMA

114 CaoticTBa (QyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoticTBa (QyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa HHTEepBAIOB /ISl pEIICHUS

HEPaBEHCTB




MGTOH HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa HHTEpBAIOB JJIsl pEIICHUS
HEPABEHCTB

119 [TprMeHeHne CBONWCTB HEMTPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npou3BOIHBIC (PYHKIIUU

122 Onpeznenenue, reoOMETPUYECKH CMBICI
MIPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOAHOMN

124 VYpaBHeHHUe KacaTeNbHOU K TpapuKy
byHKIMHA

195 VYpaBHeHHe KacaTeNbHOU K TpapuKy
byHKIIUN

126 [Tpou3BoHbIE AIIEeMEHTAPHBIX (YHKIHNA

127 [Ipou3sBoaHbIE NIeMEHTAPHBIX (QYHKIUN

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEIECHUS,
YAaCTHOT'O U KOMITO3ULIMU (DyHKIIMH

130 [IpousBoaHast CyMMBI, IPOU3BEIECHUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIIUH

131 KonTponsnas pabora: "IIpousBoanas”

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "OyHkun"
134 HroroBast KOHTpoIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 HOBTOPCHI/IC, 00o001IeHne, cucTeMaTu3alus 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOTHON K
UCCIe0BaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne IPOU3BOJHON K
UCCleIoBaHUI0 (PyHKIUM Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

KoanuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTbl

JlaTa
H3y4eHust

JJIeKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
nccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB M KCTPEMYMBI

[IpuMeHeHne NpOU3BOHOM K
UCCIIeI0OBaHMIO (PyHKIMIA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HAaMMEHBIIETO 3HAUYEHUS HENPEPBIBHON
(GyHKIMHU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAYCHUS HETPEPBHIBHON
(GbyHKIMK Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U

HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaXO0XKJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

15

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAUJTYYIIIEerO PEeIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpadgukom

16

[Ipumenenne npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH M YCKOPEHUS
mpolecca, 3a1aHHoT0 GOopMYIIOi Hin
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus pyskmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpas3pl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOP/AMHATHOH MJI0CKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpazHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHbie 1eMEHTAPHBIX (DYHKIHH.
[TpaBuia HaX0XXIEHUS EPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpaia

97 Boruncnenue onpeneia€HHOro nHTerpaa
o gopmyne Horotona-JleliOnuna

28 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyine Horotona-JleliOnuna

29 [IpumeHeHMne UHTErpaia A1 HaXOXKACHUS
TJIOIA ! TIIIOCKUX PUTYp

30 [IpumMeHeHMne UHTErpaia A1 HaXOXKACHUS
00BbEMOB IreOMETPUYECKHX Tel

31 [Ipumeps! pemienuit AudpepeHnnanbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHHIA
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbras padota: "[lepBooOpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIIH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPHUECKUX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHHI C TIOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUTOHOMCTPHYCCKHUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
norapuMHUYECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppalvoOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PEeILICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'padrueckue METObI pELICHUS
UppaIMOHAIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppalMOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIbI peLICHHUS
ITOKA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue METObI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI pELICHNUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MudecKkue
HepaBeHcTBa"

KomrmnekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

N3006pakeHre KOMITJIEKCHBIX YHCEN Ha
KOOPAMHATHOM INIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCIT AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHsie

82 "
qrcia

83 HatypanbHble u 1enbie uncna

84 HatypanbHble u Lienble uncia

85 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
LIEJIBIX YHCEIT

86 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LIEITBIX YUCEIT

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yrcenr: HOJl m HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJTBIX YUCEI: OCTATKH 10 MOJYITIO

90 [TpuMeHEeHHEe TPU3HAKOB JICTUMOCTH
IIEJTBIX YUCEII: OCTATKH 110 MOTYJTIO
[TpuMmeHeHne MPU3HAKOB AETUMOCTH

91 LEJTBIX YUCEeIl: aNropuT™ EBKnaa mis
pElIeHNUs 3a/1a4 B LIEJIBIX YHCITaxX

92 Konrtponbnas pabdora: "Teopus memnbix
yucen"
Cucrema 1 COBOKYHOCTh YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIICJICTBUS

94 CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOABI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OcCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

96 COBOKYITHOCTEH MPpallMOHATBEHBIX
YpaBHEHUM

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTeNIbHbIX
YpaBHEHUH

OCHOBHEBIE MCTO/JbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

[IpuMeHeHne cuCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a/]1a4d U 3a/1a4 U3

101 pa3nuYHbIX 001aCTe HAYKH U PeabHOM
KHU3HHU, UHTEPIPETALMUS TOTyIEHHBIX
pe3yIbTaToOB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 337134 U3

102 pa3nuYHBIX 001acTe HAYKH U pealbHOM
KHU3HHU, UHTEPIPETALHUS TOTYIEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKHU U PEATbHOU
KHU3HU, UHTEPIPETALHUS TOTyYEHHBIX
pe3yJIbTaToOB
KonTponbnas pabora: "CucreMsl

104 palnMoHAIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PannonaneHble cucTEMBI C MapaMeTpaMu

108 WppanmroHansHbIe YpaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppannoHanbHble CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUs,
HEpaBEHCTBA C MapamMeTpaMu

113 JlorapupMuueckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoenue u uccnenoBaHue
MaTEeMaTHUYECKUX MOJIEJIEN peabHbIX
CUTYalUH C IIOMOLIBbIO YPABHEHUH C
rapameTpamu

118

119

120

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTyAaIMi C IOMOLIBIO CUCTEM YPABHEHUH
C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTyaIMi C IOMOLIBIO CUCTEM YPABHEHUH
C rapaMeTpamMu

KonTtponbHas pabora: "3anauu ¢
napamerpamu”

121

[ToBTOpenue, o600mEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

122

123

124

[ToBTOpenue, o600mEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 060061IeHNE,
cUCTeMaTu3alys 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 060061IeHNE,
cucremarusanus 3HaHui: "Hepasencraa"

125

126

[ToBTOpenue, o600mIEHNE,
cucrtemaTtusanusa 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 06001IEHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHmEe, 0600mIEHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

128 cucteMaTtu3anus 3Hanui: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucremMaru3anus 3HaHui: "MHTerpar u ero 1
IpuMeHeHue"

131 [ToBTOpenue, o600mEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3amus 3Hanui: "OyHkuun"

134 WroroBas koHTpoJsibHas paboTa 1 1

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o6o0mEH e, 1
cucTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

METOJNYECKUE MATEPUAJIbBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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