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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMme CpeaHero oluiero oopa3zoBaHus,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OHOJOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX IS JajJbHEWUIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C MOMOIIBI0 MHAYKIUU M PacCyk AaTh NE€IyKTUBHO, UCIOJIb30BaTh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanM3a» OOy4YarolIMecs IMOJy4aloT HOBBIM OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBHBIM BOCIUTATEIBHBIM MOTEHIIAATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAMM BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yibTar.

B ocHoBe Meromuku oOydeHus anrebpe W HadajaM MaTeMaTUYECKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIJICJICHBI CIEIYIOIIUE COJIepKaTebHO-METoMYecKue auHuu: «Hucna
U BbIUUCieHus», «OyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce oCHOBHbIE



COJIEPKATEIbHO-METOAMUECKIAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHHs Ha YpPOBHE CpPEIHEro oO0miero oOpa3oBaHUsl, €CTECTBEHHO JOIOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIep)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM armapaTtoM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJIENb pealbHOM
CUTYaIlH, IPUMEHITH 3HAHUS, MOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT JTHHUS «UWClIa W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeaHero oo1ero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BaHUE Pa3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh MPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOTIOJNHSIIOTCS  MHOXECTBOM
KOMIUIEKCHBIX dYHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIU(PUUICCKUE 3aJa4d W OICpaluu: JACIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX W MPPAIMOHAIBHBIX YHCEN, apu(METHICCKUE OTEepaIii, a TaKXKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEIN.
bnaromapss mocnenoBaTeIbHOMY pPACHIMPEHUIO KPYra HCIONb3YyEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
GopmMupyeTcst nmpeAcTaBIeHHE O €IUHCTBE MAaTEeMAaTUKU KaK HayKu U €€ pojiH B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSHKEHUH BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpamMmmbl HpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3aaady. B
pe3ynapTaTe OOy4aromiyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IOKa3aTEeIbHBIX, JOrapupMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lodydeHHbIE YMEHHSI IIMPOKO HCHOIB3YIOTCS MpPH
uccleqoBaHNH (YHKIMH C TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXJACHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHas comepkatenbHas JUHUS BKIIOYaeT B ce0s Takke (OPMUPOBAHUE YMEHUU
BBITIOJHATH  pacu€Thl 10  QopMyrnaMm, mpeoOpa3oBaHMsl  PalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
colep)KaluX CTENeHW W JiorapudMmbl. biarogaps HM3ydeHHIO aireOpamdecKoro
Marepuasia TPOUCXOMUT  JaJbHEWIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBIINUICHUS OOyUYarOIIHUXCsA, (OPMUPYIOTCS HABBIKU JETyKTUBHBIX
paccykaeHu#d, pabOTBl ¢  CHMBOJBHBIMH  (opMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTECH W 3aBUCUMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AnredOpa
npennaraet 3(QQPEKTUBHBIE WHCTPYMEHTBI IS PEHICHUS TPAKTHYCCKHX U
€CTECTBEHHO-HAYYHBIX 3aja4, HarJsIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

CopepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ©W TpaduKU» TECHO
NEPeIUIeTaeTCsl ¢ JPYTUMHU JUMHUSAMH YYEOHOrOo Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIC 3a7aET MOCICIOBATCIIBHOCTh U3YUCHUS MaTepuana. M3ydeHue cTeneHHOM,
NOKa3aTeIbHOM, JIOTapu(hMHUICCKOW U TPUTOHOMETPHUCCKUX (DYHKITHH, MX CBOWCTB
U TpaUKOB, MCIOJIb30BaHUE (QYHKIMHA IS PEIICHHS 3aJ1ad M3 JPYTUX y4eOHBIX
IPEIMETOB U PEAbHOM KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK W C pEIICeHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu sTom Oonbiioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojepkaTeabHON JTMHUN HAIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, TMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYHMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Hauama maTeMaTH4ecKOTro aHaln3a» TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduky  CIOXKHBIX (GYHKIUN, OMPEAeNsiTh WX HauOONbIINEe W HAWMEHbIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnd (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas comepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKUX MOJENIeH peanbHBIX CUTYaIuH,
MO3BOJISIET HAXOJUTh HAWJydlllee pEIICHHEe B MPHUKIAAHBIX, B TOM YHCIE
COIMAITbHO-DKOHOMHYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOTO
aHanm3a CrocoOCTBYET pa3BUTHIO aOCTPakTHOTO, (HOPMATBHO-TIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecs y3HAIOT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUSI MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOYKECTBEHHBIC TPEICTABICHHUS MPOHU3BIBAIOT BECh KYpPC MKOJBbHOU MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUNA BCE pa3elibl
MaTeMaTUKu Hu €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUUYECKUE
JUCHUIUIMHBL W WX MOpWIOXKeHUs B eauHoe 1enoe. [loaTomy BaxHO JaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU M MCMOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEJOBAHUE OMpPEJIeTEHHBIM
npaBujaM  IMOCTPOCHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHaIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O MOJEJIUPOBAHHUS, KOTOPBIE IPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlMH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHus BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  OOydalIllHecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000IaTh W  KOHKPETH3UPOBAaTH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B POIlecce N3YUeHUs BCeX TeM yueOHOro Kypca «Anredpa u Havamna
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 kinacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KJJACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tepuoauyeckue apoou. IlpumeHenue ApoOeil U MPOLEHTOB AJiA
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE 4MCHA. PallMOHanbHBIE W HMPPALMOHAIBHBIC YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHUCia U €ro cBoicTBa. [IpuOnmxkEHHbIEe BBIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c 1uenbiM mnokaszateneMm. bunHom Hbiotona. Hcenonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM MTOKA3aTEIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcHOBHBIE METO/BI PEIICHUS LETBIX U IPOOHO-PAIMOHATBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOrOwieH ¢ ocratkoM. Teopema bedy. MHorowieHsl ¢  LEIbIMHU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKa3aTEIbHbBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METOIbI peIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BbIPAXKEHHM. PellileHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUs, MPUMEHEHUE ONPENETUTeNs ISl PEeIICHUS
CUCTEMBI JIMHEMHBIX ypaBHEHWH. PelieHune NpUKIAAHBIX 3aJad C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN pealbHOM CUTYalMd C ITOMOILBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanus (yHKUuU. B3aumHo oOpaTHble (YHKIHH.
Komnosunust ¢ynkuuii. I'paduk  dyHkuun. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl M MHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-IHHEHHAs (QYHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U LI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpad¢uk. CBoiicTBa M TpaduK KOpHA N-OiM cTenmeHu Kak (PyHKIuM oOpaTHOMU
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpudyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

OYHKIHMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IIpollecCax U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHMsA IOCJIEIOBaTelIbHOCTEH. MeTon
MaTeMaTH4ecKon UHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMaTUYECKOTO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromas
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcmonb3oBaHWE MPOrpeccUd Ui pEUIeHUs pealbHbIX —3a]ad
MIPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHknui. CBoiicTBa (YyHKUMU HENPEpPHIBHBIX Ha OTpe3ke. Merton
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znyUecKkuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOXKECTBEHHOIO —ammapara  Juis
ONMCAaHUA pPEaJbHBIX IPOLECCOB U SBICHUW, NPU PELICHUM 3a1a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYEeCKOTO OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOlee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputMa EBkinia s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass W TPUTOHOMETpHUYECKas (OPMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO 4ncia. [Ipumenenne
KOMITJIEKCHBIX YMCeN IS pelieHus] (PU3UIEeCKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PABHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpUuroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM U COBOKYMHOCTEH pallMOHAJIbHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHI.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HU, UTHTEPIPETALUS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPuKU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOoNbIIET0 W HAWMMEHBIIETO  3HA4YCHH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3aJayax, JId OIpEeleNeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaA. Beruucnenue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 Au(depeHInaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEerocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETHKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpecax 3I0pOBOT0 U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbBIC IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYKarolenl cpebl, IJIAaHUPOBAHUE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW NESITEIBHOCTH, ATANoOB €&
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4dyeOHOM 3anauu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYUE,  MpodeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIpollecca, a TakKKe BbLABUTATH
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOAYy PEIICHHUs 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMHI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWyude€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH ¢opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3EHTAIIMU 1 OCOOEHHOCTEH ayuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yUETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnocobaMu CaMOINpPOBEPKH, CAMOKOHTPOJIS Mpoliecca W pe3ylbTaTa pEIICHHS
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IEJIA U YCIOBHSIM, OOBSICHATH TPHYNHBI
JTOCTY)KCHUS WU HEIOCTHIKCHUSI PE3yJIbTATOB JIEATEIIHHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYATbHOU
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiarh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX dopMmax paboThl (00CYXaeHUsI, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATH TOHATHIMH: PAIMOHAIBHOE YHCIIO, OECKOHEYHAS
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOMXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peabHOW KU3HH;

MPUMEHSTh MPUOMKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, TPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApUDMETHUECKUI KOPEHb HAaTypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypaJbHBIE JIOTapU(MBbL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOWIEH OT OJHOW MEepeMEHHO,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JIeJICHHEe MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpENENUTENb MaTpullbl 2 X 2 W €ro TEOMETPUYECKUM CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MAaTpUL] U OINPEIEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CcBOOO/IHO OMEpUPOBATh MOHSATUSMU: HPpPALMOHANBHBIE, MOKa3aTeIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAMMBIE  (QOPMYNBl Ui pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pealbHbIE CHUTyallUM Ha S3bIKe aireOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GyHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OIEpPUPOBATh TMOHATHSAMH: 4YETHbIE © HEUYETHBIC (DyHKIHNH,
NepUONYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIIUH, HauOoJblllee W HaWMEHbIIee 3HauYeHWe (QyHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, IpauK CTENEHHONM (YHKIMU C HATypalbHBIM U LIEJIBIM
nokaszaTenieM, rpaduk KOpHsS N-0i cTeneHu Kak (QYyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX IPA(PUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
byHKIMM, UX CBOWMCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS PEIICHUs
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesieJIeHue TPUTOHOMETPHUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hayana maTeMaTH4ecKoro aHajam3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHH [JIsl PEIICHUs PEAJbHBIX 3a]ad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMM: TEpBas M BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh I€OMETPUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOKECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU: OIpEACIICHUe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHAE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIHHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: HATypaJbHOE U LEJO€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK nHaTypanbHbIX yucen sl pelIeHUs 3a]a4, IPUMEHSTh
anroput™m EBKinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBISATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
Jorapu@MUUYecKre HEPaBEHCTBA, HAXOJUTh HUX PEHICHUS C  MOMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSIThL  HE0OXoauMble  (OpMysbl  IJis  pEHICHHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppaluroHaIbHbIE, MMoKa3aTeJbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKke 3a7a4 C apaMmeTpamu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATHUAMH: TpadUKA TPUTOHOMETPUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAUMEHbBIIIEe 3HAUCHUsS] (PYHKIIMHU HETPEPHIBHON Ha
OTpPE3KE;

MCMOJIb30BaTh MPOM3BOJHYIO UISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUs B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATUAMM: IEpBOOOpa3Has, ONpPENEIEHHBIN
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs MU PpepeHIInaIbHBIX YpaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NPorpamMmbl Bcero Kontpoarubie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
yYpaBHEHUU
9 Oynkuuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eIBIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KVIACC

KoandecTBO 9acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (UG poBbIE)
n/n NMPOrpaMmblI Bcero Konrpoarrre o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 I/IccneILOBaHI:Ie (YHKITUH C TTOMOTIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3zHasi ¥ MHTETpAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIMM. 14 1
TpuroHomeTpuyecKkue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMudecKkue HepaBeHCTBA
5 Kommuekcubie uncna 10 1
6 HarypanbsHbie u 11e1b1e yncia 10
Cucrembl parMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IC, 0000111eHNEe, CHCTEMATU3AINAS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

MHO3K€eCTBO, ONepaIMy HaJl MHOKECTBAMH U UX

1 . 1
CBOMCTBA

2 Huarpammsl Ditiepa-Benna 1

3 [IpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara JiIs pemeHus 3a1ad
Parmmmonansueie yncina. OOBIKHOBEHHBIE U

4 JeCSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEYHbIE 1
MePUOANIECKUE APOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANIECKUE APOOH

5 [Ipumenenne npoOeid ¥ MPOLIEHTOB IS PELICHUS 1
MPUKIIATHBIX 33]1a4

7 [Ipumenenne npoOeid ¥ MPOLIEHTOB IS PELICHUS 1
MIPUKJIATHBIX 33]1a4

8 JlelicTBuTenbHBIC Yynciia. PanimoHanpHbIC 1 1
HppaMOHAJIbHBIE YHCIIa

9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEIbHBIMHU 1
YHCIIaMU

10 Monynb AeMCTBUTEIBHOTO YHCIIa U €r0 CBOMCTBA 1
[TpubnmkEHHBIE BBIYUCIICHUS, TIPABUIIA

11 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa 1

BBIUMCIIEHUN




OCHOBHBIE METO/IbI PEIIEHUS LIEIbIX U IPOOHO-

12 palOHaIbHBIX YPaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
paloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorouneHsl 0T OJHON epeMeHHou. Jlenenne

15 MHOTO4JIEHA HA MHOTOYJIEH C OCTaTKOM. TeopeMa
bezy

16 MHoTOo4JIEHBI ¢ TETBIMA KOYPPUITISHTAMH.
Teopema Buera

17 Pemrenne cucrem TMHEWHBIX YpaBHEHUI

18 Pemrenne cucrem MMHENHBIX YpaBHEHUN
Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.

19 Onpenenurenas MaTPUITLI 2X2, €ro TEOMETPUICCKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €I0 3HAUECHUS

20 Onpenenutenb MaTPULBI 2X2, €r0 TEOMETPUUYECKHI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €I0 3HAUECHUS

21 [IpumeneHue onpenenuTens i peleHus: CHCTEMbI
JIMHEHHBIX YpaBHCHUMN

99 Pemienune npukinagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

93 Pemienune npukinagHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 KonTtponpHas pabota: "PanmoHanbHble ypaBHEHUs
1 HepaBeHCTBa. CHCTEMBl IMHEVHBIX ypaBHEHUI"

o5 OyHKIWMA, criocoObl 3a1anus GpyHkuuu. Bzanmuo

oOpartHble ¢pyHKIMH. KoMnosuuus ¢pyHkuui




I'paduk GyHkmu. dnemMeHTapHBIC TPEOOPa3OBAHUS

26 .
rpaduKoB QYHKITHI
OO6uacTh onpeesieHsi 1 MHOYKECTBO 3HAUYCHUN

27 ¢bynkuuu. Hymu ¢pynakinun. [IpomexyTkn 3HaK
MIOCTOSIHCTBA

28 Yérusie u Heu€THeie pyHkuuu. [lepuoamueckue
¢yskun. [IpomMexxyTki MOHOTOHHOCTH (DYHKIIUU

29 MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMK. Hanbonbiiee
1 HauMeHbIllee 3HaYeHHe PYHKIUU Ha POMEXKYTKE

30 Jluneiinas, kBaJpaTuyHas U JPOOHO-TMHEHHAS
byHKIIIN

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUH

39 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpauKOB ATUX PYHKITHI

33 CrereHsn ¢ 1enbpIM Iokasarenem. bunom Herorona

34 CrereHs ¢ 11eabIM ITokaszarenaeM. buaom Herorona

35 CrenenHas ¢GyHKIHS C HATypaJIbHBIM U LIEIBIM
nokaszateneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas pynkuus. EE
cBoOlcTBa ¥ rpaduk"”

37 Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHH U
€ro CBOMCTBA

38 Apudmernueckuil KOpeHb HATYPAIbHOW CTENICHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJZIepKalIuX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHIH,




COZCpIKAUX CTCIICHU U KOPHU

[IpeoOpa3oBaHwms YUCIOBBIX BBIPAKCHHIH,

4 COJIepKaluX CTENEHU U KOPHU

42 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pEIICHUS UPPANMOHATLHBIX YPABHCHHMA

43 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pENICHUS UPPANMOHATLHBIX YPABHCHHM

44 Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI
pENICHUS UPPANNOHATILHBIX YPABHEHHMA

45 PaBHOCWIIBHBIE TTEPEXOIBI B PEIICHUHT
HPPAIMOHAIEHBIX YPABHCHHH

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUHN
HPPAIMOHAILHBIX YPAaBHCHHH

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM
CaoiicTBa u rpaduK KOpHS N-0¥ CTEIICHU KaK

49 (dhyHKIIMM 0OpaTHOM CTETICHU C HATypaIbHBIM
roKasaresemM
CpoiicTBa u rpaduK KOpHs N-Oi CTETIEHH KaK

50 (GyHKIMHM 00paTHOM CTENEeHU C HaTypallbHbIM
roKasaresjemM

51 Kontponsnas pabora: "CBoiicTBa u rpaduk KOpHS
n-oif crenenu. MppammoHanbHble ypaBHeHUS"

59 Crenenb C pallMOHAJIBHBIM MOKAa3aTeIeM U eé
CBOMCTBA

53 Crenenb C pallMOHAJIBHBIM MOKAa3aTeIeM U eé




CBOICTBa

CreneHs ¢ palluOHAIBLHBIM [I0KA3aTENEM U €€

54 . 1
CBOWCTBA

55 [oxa3zatenpHast pyHKIMSA, €€ CBOICTBA U rpaduK 1

56 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS 1
YpaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKIUN A1 pelIeHUs 1
YpaBHEHUU

58 [TokazarenbHbie ypaBHeHUss. OCHOBHBIE METOIbI 1
pEIICHUS TOKa3aTeIbHBIX YPaBHCHUN

59 [TokazarensHble ypaBHEeHUSI. OCHOBHBIC METOIbI 1
pEIICHUS MOKa3aTeIbHBIX YPaBHCHUN

50 [TokazarensHble ypaBHEeHUSI. OCHOBHBIC METOIBI 1
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

61 Kontponsnas padota: "[lokazarensHas GyHKIHS. 1
[TokazarenbHble ypaBHEeHUA"

62 Jlorapudm uucna. CoiictBa orapupma 1

orapudm uuncna. CoiicTa jorapupma

63 JI C 1

64 Jlorapudwm uncna. CoiicTBa jorapupma 1

65 JlecsaTHYHBIC M HATYpATbHBIE JTJOTAPU(MBI 1

66 JlecsiTuuHbIe U HATYpaIbHBIE TOTAPU(PMBI 1

67 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX 1
sorapudmel

68 [IpeoOpaszoBanue BEIpaKEHUH, COAepIKAIIUX 1
sorapupmsl

69 [IpeoOpaszoBanue BEIpaKEHUH, COAEepPIKAIIUX 1

sorapumsl




70

Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U Tpaduk

71 Jlorapudmuueckas QyHKIH, €€ CBOHCTBA U Tpaduk

7 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS
YpaBHEHUU

73 Hcnons3oBanue rpaduka QyHKIUA 1151 pEHICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHeHUN

76 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUUecKux ypaBHeHUN

77 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 KontponbHas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIOBOTO
aprymeHra

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC YUCIOBOTO
aprymeHra

83 ApKCUHYC, apDKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO
aprymeHTa

84 Tpuronomerpruueckas OKpyKHOCTb, OIIPEJIEIICHNE

TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO




aprymeHTa

TpuronomeTrpryeckas OKpyKHOCTb, OIIPEJICIIEHNE

85 TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO 1
aprymMeHra
86 OCHOBHBIC TPUTOHOMETPUUIECKUE POPMYITBI 1
87 OcCHOBHBIE TPUTOHOMETPUUECKHIE (POPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIC TPUTOHOMETPUUYECKUE (POPMYJTBI 1
90 [IpeoOpa3oBaHye TPUTOHOMETPHUSCKUAX BBIPAKCHUN 1
91 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM 1
92 [IpeoOpa3oBaHKe TPUTOHOMETPHUSCKUX BBIPAKCHUN 1
93 [IpeoOpa3oBaHKe TPUTOHOMETPHUSCKUX BBIPAKCHUN 1
94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1
96 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1
97 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1
98 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1
99 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1
100 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1
101 KontponbHas padota: "TpuroHoMmeTpudeckue 1
BBIPQXKCHUS U TPUTOHOMETPHUYECKUE YpaBHCHHS"
ITocienoBaTeNnbLHOCTH, CIIOCOOBI 3aaHUs
102 OCJIEIOBATEILHOCTEN. MeTo1 MaTeMaTUYeCKOI 1
WHIYKIHH
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
103 nocienoBarenbHocTH. McTopus ananuza 1

OECKOHEUYHO MAJIBIX




104

ApupmeTrueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast 1
nporpeccus

107 Cymma OeCKOHEYHO yOBIBAIOIICH reOMETPUICCKON 1
MpOrpeccun

108 JIvHEeHBIN 1 SKCIOHEHIMAIBbHBINA pocT. Huclo e. 1
dopmyJia CIOXKHBIX TPOLIEHTOB

109 JIvHEeHBIN 1 SKCIOHEHIMAIbHBINA pocT. Huclo e. 1
dopmyJia CIOXKHBIX TPOLIEHTOB

110 Hcnonp30BaHue POTPECCHH TSl PEIICHUS 1
peanbHBIX 33729 IPUKIIAHOTO XapaKTepa

111 KonTtponsnas padota: "[locnenoBaTenbHOCTH U 1
nporpeccun”

112 HenpepsiBHbIC PYHKIIMHN U UX CBOWCTBA 1

113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB QYHKITUH 1

114 CpoiicTBa (h)yHKIIUH HENIPEPHIBHBIX HA OTPE3KE 1

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1

116 Meto HHTEpBAJIOB ISl pELICHUS HEPABEHCTB 1

117 MeTo HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

118 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1

119 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKIIUH 715 1
pelieHus 3aaa4y

120 [IpumMeHeHMe CBOWCTB HETIPEPBIBHBIX (QYHKIUH JUIs 1
peleHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Omnpenenenne, reOMETPUYECKUI CMBICIT




MPOU3BOJHOM

123 Onpenenenue, GU3MUECKUN CMBICI IPOU3BOTHOM 1
124 VYpaBHeHHEe KacaTenbHOU K TpapuKy QyHKIUN 1
125 VYpaBHeHHEe KacaTelbHON K TpaduKy QyHKIHN 1
126 [Ipon3BoaHbIE IEMEHTAPHBIX (QYHKIUI 1
127 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLNN 1
128 [Tpou3BoiHAS CyMMBI, IIPOUM3BEICHMSI, YACTHOTO U 1
KOMMO3UIUU (DYHKITUN
129 [Tpou3BoiHAS CyMMBI, TIPOU3BEICHHS, YaCTHOTO U 1
KOMTO3HUITUU (DYHKITUH
130 [Ipou3BoiHAS CYMMBI, IIPOU3BEICHHSI, YACTHOTO U 1
KOMTO3UITUU (DYHKITUN
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHuUEe, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI 1
"YpaBHenus"
133 [ToBTOpEeHuUE, 0000IICHNE, CHCTEMAaTH3aIUs 3HAHWN: 1
"®yukuun"
134 Hrorosas koHTpoJIbHAs paboTa
135 Hrorosas koHTpoJIbHAs paboTa
136 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIMS 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [IpumeHeHue nporu3BOIHOM K UCCIIEI0BAHUIO 1
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

) [IpumeHeHne Mponu3BOIHOM K HCCIIEI0BAHUIO 1
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

3 [IpumeHeHne npor3BOIHON K HCCIIE0BaHUIO 1
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

4 [IpumeHeHue Mpor3BOIHON K HCCIIeI0BAaHUIO 1
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

5 [IpumeHeHue Mpor3BOIHOM K HCCIIeI0BaHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

6 [IpumeneHne mpou3BOIHOM K UCCIEAOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

7 Haxosxaenue HarOoJIbIIEro 1 HAMMEHbBIIETO 1
3HAa4YeHHUs HeNPEphIBHON (PYHKIMH HA OTpE3Ke

3 Haxosxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO 1
3HAa4YeHHUs HeNPEphIBHON (PYHKIMH HA OTpE3Ke

9 Haxosxaenune HanOoJIbIIero 1 HAaMMEHbBIIETo 1
3HAa4YeHHUs HeNPEephIBHON (PYHKIMH HA OTpE3Ke

10 HaxosxaeHue HanOoJIbIIEro ¥ HAMMEHBIIETO 1
3HAa4YeHHUs HeNPEephIBHON (PYHKIMH HA OTpE3Ke

1 Haxosxaenne HanOoJIbIIEero ¥ HAMMEHBIIETO 1
3Ha4YeHHUs HeMpPEePhIBHON (PYHKIMH HA OTpE3Ke

12 Haxosxaenne HanOoJIbIIEero ¥ HAMMEHBIIETO 1

3HA4YeHHUs HEMPEPHIBHON (PYHKIIMH HA OTpE3Ke




[IpumeHeHne npou3BOIHOM JUIsl HAXOXKICHUS

13 HaWJTY4IIero perieHus: B MpUKIaAHbIX 3aa4ax

14 [IpumeneHre npou3BOIHOM JUIsl HAXOXKICHUS
HaWJTy4IIero perieHus: B MPUKIAAHBIX 3aa9ax
[IpumeneHre npoU3BOIHOM JUIsl OIIPEACIICHUS

15 CKOPOCTH M YCKOPEHHS ITpoLecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
[IpuMeHeHne npon3BOIHOM ISl OIIPEETICHUS

16 CKOPOCTH M YCKOPEHMS IIpoLiecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

17 Kommnosumus hyHkimii

18 Komnozumust pyHKIHi

19 Komnozunust pyHKIHi

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

99 Kontponbras padota: "UccnenoBanue GyHKIUN ¢
MOMOIIbIO TPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpa3uble anemeHTapHbIX GyHKIMi. [IpaBuna
HaXO0XJICHUS MePBOOOPA3HBIX

o5 [TepBooOpa3uble anemeHTapHbIX GyHKImii. [IpaBuna
HaXO0XJICHUS MePBOOOPa3HBIX

26 Hurerpain. I'eomeTpuyecknii CMbICI UHTETpaja

97 Briuucnenue onpenenéHHOro MHTErpaia mno

dopmyne Hetorona-Jlelioama




Beruncnenue onpenenéHHoro MHTerpaia 1o

28 ¢dopmyne Hetorona-JleliOamIa

29 [IpumeneHne UHTErpaNa i HaXOXKACHUS
TIOMIA/IeH TUIOCKUX PUTYP

30 [TpumeneHne nHTErpaNa Uil HAXOXKACHUS 00BEMOB
Te€OMETPUIECKUX Tell

31 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
yYpaBHEHUU
MareMaTHuecKkoe MOICITUPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBI0 (P PepeHIINATHHBIX
yYpaBHEHUU

34 Kontponsnas padota: "IlepBooOpazHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U
rpaduku

36 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpaguku

37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpadguku

38 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U
rpadguku

39 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
rpaduxu

40 OT100p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUH ¢
MIOMOIIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUI ¢




IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUIECKHUX YPABHEHHH C

42 [IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU 1

43 OT100p KOpHEH TPUTOHOMETPHUECKUX YPaBHEHUH C 1
[IOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTU

44 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB 1

45 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

46 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB 1

47 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEIIEHUS TTOKa3aTeIbHbBIX 1
HEpPaBEHCTB

50 OCHOBHBIE METO/IbI pEIIEHHS TOKa3aTEeIbHbIX 1
HEpPaBEHCTB

51 OCHOBHBIE METO/IbI PEIIEHHS [T0Ka3aTEIbHBIX 1
HEpPaBEHCTB

59 OCHOBHBIE METO/IbI pEIIEHHS [T0Ka3aTEIbHbIX 1
HEpaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHHs JIOrapu(PMUUECKUX 1
HEpPaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JorapuPMUUECKUX 1
HEpaBEHCTB

55 OCHOBHBIE METO/IbI pelIeHHs JIorapuPMUUECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI pelIeHHs JIorapuPMUUECKUX 1




HEPABEHCTB

OcCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATBHBIX

57
HEPaBEHCTB

58 OCHOBHBIEC METO/IbI PEIICHHS HPPAITHOHATBEHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBHBIX
HEPaBEHCTB

61 I'paduueckue MeTOIbI peIeHHS UPPAITHOHATBHBIX
YpaBHEHUU

62 I'padrueckue METOIBI peIIeHHs HPPAITHOHATEHBIX
YpaBHEHUU

63 I'paprueckue MeTo1bl pelIeHHs IOKA3aTeNbHbIX
ypaBHEHUU

64 I'padprueckue MeTo1bl pelIeHHs IOKA3aTeNbHbIX
HEpPaBEHCTB

65 I'paduueckue MeTo1bl pelIeHUs JTOrapuPMUUECKUX
ypaBHEHUH

66 I'paduueckue MeTobl pereHust J0rapupMHUUECKUX
HEpaBEHCTB

67 I'padrueckue MeTo1bl pelIeHUs J0rapuPMHUUECKUX
HEpPaBEHCTB

68 I'paduueckue MeTo bl pelIeHHs NOKa3aTeabHbIX U
norapu(pMUUECKUX ypaBHEHUH

69 I'paduueckue MeToIbl pelIeHHUs MOKa3aTeIbHbIX U
norapu(pMUUECKUX ypaBHEHU I

70 I'paduueckue MeTOIbl peleHHs OKa3aTeabHbIX U




Jorapu(MUIECKUX HEPABEHCTB

I'padmyeckne MeToapI peleHUs OKAa3aTeNbHBIX U

& Jorapu(MUIECKUX HEPABEHCTB

7 KonTtponsHast padoTa: "MppanuonanbHeie,
[I0Ka3aTesbHbIE U JIOTapu(pMUUECKUE HEpaBeHCTBA"
KommnnekcHeie uncna. Anrebpanueckas u

73 TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHUCIIa
KommnnekcHeie uncna. Anrebpanueckas u

74 TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMH
qHrclaMu

76 ApugpmeTrrueckue onepanuy ¢ KOMIJICKCHBIMU
qHCcIaMU

77 N3006pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3s
KOMIUIEKCHOTO YHcia

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHcia

81 [IpuMeHeHre KOMIUIEKCHBIX YMCEeN Ul PeLICHHS
(GU3NYECKUX U TEOMETPUUECKUX 3a7a4

82 KonTtponpHas padota: "KommuiekcHble yncia”

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yucia




85

HpI/IMCHeHI/Ie MMPU3HAKOB ACIMMOCTH LCIIbIX YHUCCII

86 [IpumeHeHne NpU3HAKOB JAETMMOCTH LIEJIBIX YHCET

87 [IpuMeHeHnne npu3HaAKOB AEIUMOCTHU LEITbIX YHCET:
HO/l u» HOK

88 [IpuMeHenne npru3HaKOB AEIUMOCTHU LETbIX YHCEIT:
HOJ/l u» HOK

89 [IpuMeHeHne npru3HAKOB JEIIMMOCTH LIETBIX YUCET:
OCTaTKH [0 MOJYITIO

90 [IpuMeHeHne npru3HAKOB JEIIUMOCTHU HETBIX YHCET:
OCTaTKH MO0 MOJYITIO
[IpuMeHeHnne npru3HAKOB JEITUMOCTH 1EITBIX YHCET:

91 anropuT™ EBKina nmst pemenus 3a1a49 B MeJTbIX
YHUCIax

92 KonTtponsnas padota: "Teopus nensix uncen"

93 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIE/ICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIEJICTBUS

95 OcCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX YpaBHEHUIN

96 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW MPPALMOHATLHBIX YPABHEHHIA

97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHEHUN

08 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM ITOKA3aTEJIbHBIX YPaBHEHUI

99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

COBOKYITHOCTEH JIorapu(hMUUYECKUX YpaBHEHUN




OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

100 COBOKYITHOCTEH JIOrapu(PMHUUECKUX YpaBHEHUN
[IpuMeHeHre CUCTEM K PEIICHHIO MAaTEeMAaTHISCKIX

101 3a/1a4 ¥ 3a]1a4 U3 Pa3IMIHBIX 00JIacTe HAyKU U
peaTbHOM JKU3HU, HHTEPIIPETAIHSI ITOJTydSHHBIX
pe3yIbTaTOB
[IpuMeHeHre CUCTEM K PEIICHHIO MAaTeMAaTHISCKIX

102 3a/1a4 | 33J1a4 U3 Pa3IMIHBIX 00JIacTe HAYKU 1
peaTbHOM JKU3HH, HHTEPIIPETAIHSI ITOJTYdEHHBIX
pe3yIbTaTOB
[IpuMeHeHHEe HePaBEHCTB K PEIICHHUIO

103 MaTeMaTHYeCKHX 3a71a4 ¥ 3a71a4 U3 Pa3IuIHbIX
obyacTeil HayKu U pealbHOM KU3HU,
WHTEPIPETAIHS MOTYICHHBIX PE3yIbTaTOB
KonTtponpHas padota: "CucteMbl paliiOHAIbHBIX,

104 HMPpaIMOHAIBHBIX MOKA3aTEeIbHBIX U
norapupMuUIecKux ypaBHEHUN"

105 PanrionansHbIE ypaBHEHHUS C TapaMeTpaMu

106 PanrionanbHbIC HEPABEHCTBA C TapaMETPaMHU

107 PanrioHanbHbBIE CUCTEMBI € ITapaMeTpaMu

108 WppanmoHaisHbie ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamMu

109 HppanmoHnanbHble CUCTEMBI C TApaMeTpaMu

110 [Toka3zaTenbHbIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 Iloka3zarenpHble CUCTEMBI C TApaMETPAMU

112 Jlorapudmuueckre ypaBHEHUS, HEPABEHCTBA C

napameTpamMu




113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpaMH 1

114 TpuroHomeTpudecKue ypaBHEHUs € IapaMeTpaMu 1

115 TpuroHomeTpudecKre HEPABEHCTBA C TaPAMETPAMHU 1

116 TpuroHomeTpudecKre CUCTEMBI € ITapaMeTpamMmu 1
[locTpoenue u uccienoBaHre MaTeMaTHUYECKUX

117 MOJIENIEH pEeATbHBIX CUTyalluid C MOMOIIBIO 1
YPAaBHEHUH C ITapamMeTpamMu
[TocTpoenue u uccienoBaHle MaTeMaTHYECKUX

118 MOJIENIEN pEANTbHBIX CUTyalluid C MOMOIIBIO CUCTEM 1
YPaBHEHUH € ITapamMeTpamMmu
[TocTpoenue u uccienoBaHre MaTEMaTHUYECKUX

119 MO/IeNIEl peaTbHbIX CUTyalluid C MOMOIIBbIO CUCTEM 1
YPaBHEHUH € ITapamMeTpamu

120 Kontponsnas padota: "3agaun ¢ mapamerpamu" 1

121 [ToBTOpEeHuUe, 0000IIeHNEe, CHCTEMAaTH3aIUs 3HAHNUI 1
"YpaBHenus"

122 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HaHUI: 1
"YpaBuenus"

123 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HaHUI: 1
"VpaBHenus. CucteMbl ypaBHEHUN"

124 [ToBTOpenue, 060061IeHNE, CHCTEMAaTU3AlIUs 3HAHU: 1
"HepaBenctna"

195 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allusl 3HAHUI: 1
"HepaBenctna"

126 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allMsl 3HAHUI: 1
"HepaBencrsa"

127 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allvsl 3HAHUI: 1

"[IpousBosnHas u e€ npumeHeHue"




[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3aIUs 3HAHUI:

128 . ) , 1
[IpousBonHas u €€ NIpUMEHEHNe

129 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3aIUs 3HAHUI: 1
"[IpousBosaHas u e€ npumeHeHue"

130 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3aIUs 3HAHUI: 1
"NHuTerpan u ero npuMeHenue"
[ToBTOpEnue, 06001IeHNE, cCCTEMaTH3allusl 3HaHU:

131 "CDYHKIII/II/I" 1
[ToBTOpEnue, 06001IeHNE, cCCTEMaTH3allusl 3HAaHU:

132 HCDYHKHI/II/I" 1
[ToBTOpeHuUe, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI

133 HCDYHKHI/II/I" 1

134 Wrorosas koHTposbHas paboTa 1

135 Hrorosas koHTpoJbHAS paboTa

136 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AIINS 3HAHUN

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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