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HOACHUTEJIBHASA 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 i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HaykH, KoTopas (QopMyaupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OHOJOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIEro oOpa3oBaHHS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIvecs IMOJy4aloT HOBBIA OMNBIT PEIICHUsS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAMM BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Meronmku oOydeHus anrebpe W HadajgaM MaTEeMaTHYEeCKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKkue auHuu: «Hucna
U BbIYUCHeHUs», «DyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce oCHOBHbIE



COJIEPKATEIbHO-METOAMUECKIAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHUsT Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHBIA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIEp)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM armapaTtoM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT JTHHUS «UuCla W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIAX B CeOs MCIONB30BAHUE DPA3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh MPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHS, padOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX dYHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJaud W OIEepalud: JICJIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEIN.
bnaromapsi mocnenoBaTeIbHOMY pPACIIMPEHHIO Kpyra HCHOJIb3YEeMbIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETHU3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSHKEHUH BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene IlporpamMmbl TpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynapTaTe OOy4aroliMecs OBJAJACBAIOT PA3IUYHBIMH METOJAMHU  PEIICHUS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IOKa3aTEeIbHBIX, JOrapupMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH
uccieqoBaHNM (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXJACHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHast comepkatenbHas JTUHUS BKIIOUaeT B ceOs Takke popMUpoBaHUE YMECHHM
BBITIOJHATH  pacu€Thl 10  QopMyrnaMm, mpeoOpa3oBaHMsl  PalMOHATHHBIX,
UPPAMOHANTBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMA, a TaKKE BBIPAXKCHUH,
colep)KaluX CTENeHW W JiorapudMmbl. biarogaps HM3ydeHHIO aireOpamdecKoro
Mareprajia TPOUCXOIUT  JajbHEWIee  pa3BUTHE  ANTOPUTMUYCCKOTO H
a0CTPAaKTHOTO MBIINUICHUS OOyUYarOIIHUXCsA, (OPMUPYIOTCS HABBIKU JETyKTUBHBIX
paccykaeHuid, pabOTBl ¢  CHMBOJBHBIMH  (OpMamMH,  TPEICTABICHUS
3aKOHOMEPHOCTECH W 3aBUCUMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AnredOpa
npemaaraect 3(QQPEKTUBHBIE WHCTPYMEHTBI IS PEIICHUS TNPAKTHYCCKUX H
€CTECTBEHHO-HAYYHBIX 3aja4, HarJsIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

CopepxarenpbHO-MeTOANYECKass JIMHUA «DyHKIMM W TpaduKu» TECHO
NEPeIUIeTaeTCsl ¢ JPYTUMHU JUMHUSAMH YYEOHOrOo Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIC 3a7aET TOCICIOBATCIIBHOCTh U3YUCHHS MaTepralia. M3ydeHne CTeIeHHOM,
NOKa3aTeIbHOM, JIOTapu(hMHUICCKOW U TPUTOHOMETPHUCCKUX (DYHKITHH, MX CBOWCTB
U TrpauKOB, MCIOJb30BaHKE (DYHKIMH IS PEIICHUS 3ajJad M3 JPYTrux y4eOHBIX
IPEIMETOB U PEAbHOM KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYIaMu 3aBUCHUMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
M HaBBIKOB, TMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYHMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Hauama maTeMaTH4ecKOTro aHaln3a» TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKHUX, TaK W MPHUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpa@uKy  CIOXKHBIX (YHKIUNA, OMPENeNsATh WX HauOONbIINEe W HANMEHBIIHNE
3HAUEHUs, BBIYHUCIATH IUIOMAnd (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TporieccoB. JlaHHas conepkarenbHas JHHHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKUX MOJENIeH peanbHBIX CUTYaIuH,
MO3BOJISIET HAXOJIUTh HAWJIydIllee pEIICHHEe B TMPUKIAAHBIX, B TOM YHUCIE
COIMAITbHO-DKOHOMHYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHanm3a CrocoOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (POpPMaIbHO-IOTHUYECKOTO |
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE U MCKyccTBe. OOydarommecs y3HAIOT O



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

ConepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBA U JIOTUKA) BKIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJBbHOW MaTeMaTUKHU
U TIpeajaraloT HaumOoJiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIONIMI BCE pa3aeibl
MaTeMaTUKu Hu €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUUYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKUA U HCMOJIb30BaTh €ro JUIsl BHIPAKECHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  IMOCTPOCHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoauyeckue aApodu. [lpumenenume apobGell W MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BRIUYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHU U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

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

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



Pemienue cucteM MHEWHBIX ypaBHEHHUUW. Marpuna CHUCTEMBI JIMHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONPENEIUTENs AJI1 PEIICHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWH. PelieHune NpUKIAAHBIX 3aJad C [OMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUHM. lccienoBaHue MOCTPOCHHONM MOAENU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKU

OyHkIus, crnocoObl 3amanus (yHKUuU. B3aumHo oOpaTHble (YHKIHH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[IpomesxkyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHBIE pyHKUMU. [lepuoanueckue
byakun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U LI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa M TpaduK KOpHA N-Oi cTenmeHW Kak (QyHKIUM oOpaTHOMU
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs TMoOcJegoBaTelIbHOCTEH. Merton
MaTeMaTH4ecKon UHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMaTUYECKOTO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpudeckas 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.



HenpepoiBubie (yHkiuu u ux cBoictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkMK. OnpeneneHue, reoMeTpUuIeCKuil 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-MHOMXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX TPEIMETOB.

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

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.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn n3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUH C  TIOMOUIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbBl PEUICHUSI CUCTEM M COBOKYIHOCTEH pallMOHAJbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

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 ITOTYyUYECHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

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
METObl pELIECHHUS 33J1a4 C TapamMeTpaMu.

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

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOJAHON K MCCIENOBaHHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3aJayax, JId OIpEeleNeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MK TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue wHTErpajga s HAXOXKACHHUS IUIOMIAACH IUJIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

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



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

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, STUYECKOTO MOBEJCHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOJIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIBTYpbl, TOHUMAaHUE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, TJIaHUPOBAHUE IIOCTYNKOB U OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

BBIOMpATh CHOCOO pelieHust y4dyeOHOU 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

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

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a TakKe 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(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCAJIbHbIE YUeOHbIe 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJbTarT;

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 Pa3JWyud€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUICHUH C Y4ETOM HOBOM MH(pOpMaIUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYEeCKOW 3a/1auH;

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:

MOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOM
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 TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBHIMOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOy4arouIuiicsi MOJTYYUT CIEAYIOIIHNE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogndeckas apoOb, TPOIEHTHI, HPPAIMOHATBFHOE YWCIO, MHOXECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOMKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, PUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



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

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUH KOPEHb HaTypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPAaBHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJbIMU KO3(P(PUIMEHTaMH, KOPHH MHOTOYJIEHA, MPUMEHSITh
JIeJICHHEe MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJIb30BAaTh CBOMCTBA OMNpEeNenuTenss 2 X 2 sl BBIUMUCICHHS €r0 3HAa4YeHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATH ITOJyYECHHBIM PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCII0JIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKEHUH;

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 CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEA0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIE TIpeoOpazoBaHus rpaduKkoB QyHKIINH;

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

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUOINYECKUEe PYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (QYHKIIUH, HauOoJblllee W HaWMEHbIIee 3HauYeHWe (QyHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTenieM, rpaduk KOpHsA N-0i cTeneHu Kak (QyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATHUAMMU: IOKa3aTejabHas M JorapupmMuyeckas
byHKIMM, UX CBOWMCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS PEIICHUs
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKOUM A8 MCCIEAOBaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEpUpOBAaTh MOHATUSAMU: apumeTndeckas U TeoMeTpuiecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MIOCIIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMOTOTHI Tpaduka GyHKINH;

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

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduKky GyHKIHY;

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

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJHO  ONEpPUPOBATH  TMOHATHSIMHU:  MHOXECTBO, OIEpaluu  Haj
MHOKECTBAMU;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIIBHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy oOyuenuss B11 kjacce oOy4arOmMACS TOJYYUT CIICIYIOIINAE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHUYEeCKOTO aHAIN3ay:

Yucia 1 BBIYUCJICHUA:

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: HATypaJbHOE U LEJO€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHATh
anroput™m EBKinna;

CcBOOO/IHO OMNEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYINIO, 3alHChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BHIOIHATH apU(PMETHUECKUE ONEpaluu ¢ HUMH H
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HE0OXoauMble  (OpMYJbl  JIS  pELICHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTMIEPUPOBAThH MOHATUSIMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

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

MPUMEHATH rpaduuecKue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOpbl, 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 KOMIIO3UIIMKA (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIUHM I MOJCIHMPOBAHUS M HKCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

YCMOJIb30BaTh MPOM3BOJHYIO ISl HAXOXKJCHUS HAWIIY4YlIEero pPEUICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
UHTErpaj, HaXOAHUTh MEpPBOOOpA3HbIE AIEMEHTAPHBIX (YHKIMI W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

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

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHBbIE 3a1a4d, B TOM YHCJE COLHAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTtBouacoB

Bcero KonTposbHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

MHO0%€eCTBO NEUCTBUTENBHBIX
guces. MHOTO4JIEHBI.
PanvoHnaneHbIE ypaBHEHUS U
HEpaBEHCTBA.
CucTeMBbIUTMHENHBIXYPABHEHU I

24 1

Oynkuuu u rpapuku. CreneHHas
(GyHKLUSA C LIEbIM IT0Ka3aTelleM

12 1

ApubmMernueckuii KOpeHb N-0it
CTETEeHH.
HppaunonanbHbleypaBHEHHUS

15 1

[TokazarenbHasHyHKITHS.
[TokaszarenbHbleypaBHEHUS

10 1

JlorapudmudaeckashyHKIIHS.
JlorapudmuueckueypaBHEHUS

18 1

TpI/IrO HOMCTPUYCCKUCBBIPAKCHUA
" YpaBHCHUS

22 1

[TocnenoBarenbHOCTH U
pOTpeccuu

10 1

HenpepriBHBIEDYHKITHH.
[IpownsBoaHas

20 1

[ToBTOpEeHnue, 060061IeHNE,
CHUCTEMAaTH3allMI3HAHUI




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




11 KVIACC

KoauyecTtBouacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/n TEMIPOrpaMMbl Bcero KouTtpoabubiepadorsl | IlpakTHuecKHepadoThI (wnpposeIe)
o0pa3oBaTeIbHbIEPECYPCHI
1 HccnenoBanue q)yHKuHI:“I c 99 1
MTOMOIIBIO TIPOU3BOTHON
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
I'padmku TpUTOHOMETPUIECKHX
3 ¢yukuuil. Tpuronomerpuieckue 14 1
HEPaBCHCTBA
Hppanmonansusle,
4 MoKa3aTeabHbIe U 24 1
norapu(pMUIECKue HEPaBEeHCTBA
KommnekcHpieunca 10
HarypanbsHbie u niensieuncia 10
CucTeMbl palMoOHAIbHBIX,
7 MppaIOHAIBHBIX 12 1
MOKa3aTeIbHBIX U
norapu(MUYECKUX YpaBHCHUN
8 3ajauyu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0606H1€Hf16, 16 5
cucTeMaTH3alusI3HAHU ]
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
I[TPOTPAMME




IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
Ne KonuyecrBouacos
JMataun3zy DJleKTpoHHbIeupoBLICOOpPa3oBa
n | Temaypoka Bce Kontpoabnsbie | IIpakTudyecku
YeHus TeJIbHbIepecypchl
/ ero | paboThI epaboThI
n
1 MHOK€eCTBO, ONepaIuy Hajl 1
MHO>KE€CTBAMHU U MX CBOIICTBa
2 Juarpammeiditiepa-Benna 1
[IpumeneHne TeopeTHKo-
3 MHO>»ECTBEHHOTO arapara Jjis 1
pelieHus 3aaa4y
PanmonaneHble ynca.
4 OOBIKHOBEHHBIE U JAECCATUYHBIC 1
poOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUIECKHUE TPOOH
PanmonaneHble ynca.
5 OOBIKHOBEHHBIE U JACCATUYHBIC 1
poOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePHOIUIECKHUE TPOOH
5 ITpumenenue apoGei 1 NPOLEHTOB 1
JUISl peLIEHUs TPUKIIAIHBIX 33/1a4
7 ITpumenenue apoOei 1 MPOLIEHTOB 1
JUIS peLIeHUs IPUKIIAIHBIX 33]1a4




JlelicTBUTENbHBIE YNCIIA.
PanmonaneHbie
HWppalUOHAIBHBIE YHUCIIA

ApupmeTrueckue oneparum ¢
ﬂeﬁCTBHTCHBHLIMH qucjaaMu

10

Monynbs AeCTBUTEIBHOTO YUCIIA U
€ro CBOMCTBA

11

[IpuOnmxEHHBIE BBIYUCIICHUS,
MpaBuUjia OKPYIJICHUSA, IPUKUIKA U
OIICHKA PEe3yJIbTaTa BHIYUCICHUN

12

OcHOBHBIE MCTOABI pCIICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METOIbI PELLICHUS
LENbIX U JPOOHO-pallMOHAIBHBIX
YpaBHEHUHN U HEPABEHCTB

14

OCHOBHBIE METOJIBI PEIICHUS
LETIBIX U APOOHO-paIMOHATBHBIX
yYpaBHEHUW U HEPABEHCTB

15

MHorousieHs! OT OJHON
nepeMeHHoON. [lenenne
MHOTOYJIEHA HA MHOTOYJIEH C
ocraTtkoM. Teopemabesy

16

MHoOTro4JIeHBI C IeTBIMU
koadpunmentamu. Teopema Bueta

17

PemennecncreMmnmHeiHbIXypaBHe
HUU

18

PemeHHCCHCTCMHHHCﬁHBIXYPaBHC




HUU

19

Marpuia cucTeMsl JIMHEMHBIX
ypaBHeHUH. Onpeaenurens
MaTpHIIbl 2X2, ero
T€OMETPUYECKHUM CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYEHUS

20

Ornpenenurens MaTPUILI 2%X2, €T0
F€OMETPUYECKUI CMBICTT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHMUS

21

[IpuMeHenne onpeaenuTens s
pPEIICHNA CUCTCMBI JIMHEUHBIX
ypaBHEHUU

22

Pemenue npukiaaHbix 3a1a4 ¢
MTOMOIIBIO CUCTEMBI JIMHEWHBIX
ypaBHEHU M

23

Pemenne npukiaaHbix 3a1a4 ¢
MTOMOIIBIO CUCTEMBbI JINHEHHBIX
ypaBHEHU M

24

KonTtposnrHas padora:
"PanronasnbHble ypaBHEHHS U
HEpPaBEHCTBA.
CucreMbpUIMHENHBIXYPAaBHEHUHN "

25

OyHKIMA, CIIOCOObI 3a/IaHHs
¢bynkuuu. Bzaumuo oGpatHbie
¢bynkuuu. KomnosunmsadyHkumii

26

I'padux GyHKIMH. DIEeMEeHTapHbIe




npeoOpa3oBaHus TpapUKOB
byHKIHII

27

OO6nacTh onpeaeneHus u
MHOJKECTBO 3HAUYEHUH (PyHKINH.
Hymu dynaxmum. [Tpomexyrku
3HAK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue GpyHKINU.
[TpoMexyTKMMOHOTOHHOCTU(]YHKI]
15078

29

MakcuMyMbl U MUHUMYMBI
¢byukuun. Hanbomneiiee u
HauMeHblIlee 3HaueHue PyHKIUN
Ha MPOMEXYTKE

30

JIuneitnas, KBapaTU4YHAs 1
TpOOHO-JIMHEWHAST (PYHKITUU

31

DneMeHTapHOe UCCIIeIOBaHUE U
MOCTPOECHUE I'PaPUKOB ITUX

byHKIUN

32

DneMeHTapHOe UCCIIeIOBaHUE U
MOCTPOEHUE I'PaPUKOB ITUX

byHKIMA

33

CreneHsb C LEIBIM IT0Ka3aTelIeM.
bunoMm HeroTona

34

CreneHsn ¢ LEIbIM ITOKa3aTeIEM.
bunoMm HeroTona

35

CrenenHast GyHKIUS C
HaTYpaJIbHBIM U LEJIBIM




nokazareieMm. E€cBoiicTBa 1
rpadux

36

KonTponsnas pabora: "Crenennas
¢ynkuus. E€ croiictBa u rpaduk"

37

ApupmeTrueckuii KOpeHb
HaTypaJbHOMW CTENEHU U €ro
CBOMCTBA

38

Apudmernueckuit KOpeHb
HaTypaJbHOMW CTENEHU U €ro
CBOMCTBA

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEPKAINX CTETIEHU
Y KOpHHU

40

[IpeoOpazoBaHust YHCIOBBIX
BBIPQKCHUH, COIEPIKAIUX CTCTICHU
Y KOpHHU

41

[IpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, COAepKAIIUX CTEIEHU
U KOpHU

42

HppanmoHnanbHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PEILICHUS
UppalMOHANILHBIX YPAaBHEHHM

43

HppanmoHnanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PELLIEHUS
UppalMOHAIBHBIX YPaBHEHUN

44

HppanmoHanbHble ypaBHEHUS.
OcCHOBHBIE METOBI PELLICHUS
UppalMOHAIBHBIX YPaBHEHUN




45

PaBHOCHIBHEIE Nnepexoaul B
pPeIICHNU UPPALMOHAIbHBIX
ypaBHEHU I

46

PaBHOCHIBHEIE nepexoanul B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

47

PaBHOCHIBHEIE Nnepexoanul B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

49

CaoiicTBa u rpaduk KOpHS N-0H
CTeNeHHU KaK QYHKIIUK 00paTHOM

CTETEeHU C HATYPaJIbHBIM
roKasaresem

50

CaoiicTBa u rpaduk KOpHS N-0i
CTeNeHU KaK (YHKIIMKA 00paTHOM

CTCIICHU C HATypaJIbHbIM
IIOKa3aTeJIEM

51

KounTtponsnas pabora: "CBoiicTBa u

rpaduk KopHs N-0¥ CTENeH .
WppaumnonanbHbleypaBHEHUS "

52

CreneHb ¢ pallMOHAJIbHBIM
oxasaTreJieM U €€ CBOMCTBA

53

Crenenb ¢ pallMOHAIbHBIM
oxasaTreJieM U €€ CBOUCTBA

54

Crernens ¢ panroHaJIbHBIM




moxasarejieM U €€ CBOUCTBA

[TokazarenpHas GyHKIHS, €€

55 .
CBO#icTBA ¥ rpaduk

56 Hcnons3oBanue rpaduka GyHKIun
JUIsl pelIeHUs] YpaBHEHUIN

57 Wcnonb3oBanue rpaduka GyHKIUU
JUIsl peLIEHUs] YpaBHEHUIN
IToka3arenbHble ypaBHEHUS.

58 | OcHOBHBIE METOBI PEIICHUS
MTOKA3aTENbHBIX YPaBHEHUU
[TokazaTenbHble ypaBHEHHS.

59 | OcHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHbIX YpaBHEHUN
[TokazaTenbHbIE ypaBHEHUS.

60 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHbIX YpaBHEHUN
KonTposbhas pabora:

61 "[Toka3arenpHas GyHKIHS.
[TokazaTenbHble ypaBHEHUS "

62 Jlorapudmuncna.
CgoiicTBanorapudma

63 Jlorapudmuncna.
CgoiicTBanorapudma

64 Jlorapugmuncna.
CoiicTBanorapugpma

65 Jecsatuunbie u
HaTypaJbHbIETOTapH(PMBI

66 JlecaTudHbIE U




HaTypalbHbBIETOTApH(PMBI

[IpeoOpa3oBaHUEBBIPAKEHUH,

67
COZIePIKAIUXITIOTAPHPMBI

68 [IpeoOpazoBaHneBBIpAKEHUH,
COZIePKAIUXIIOT APHPMBI

69 [IpeoOpa3oBaHMEeBbIpaKEHUH,
COJIeprKalUXIIOrapuPpMbl

70 Jlorapudgmuueckas pyHkuus, e€
CBOMCTBaA U rpaduk

71 Jlorapudmuueckas GyHKus, eé
CBOICTBa U rpaduk

7 Wcnonb3oBanue rpaduka GyHKIUN
JUISl pEIIEHUs] ypaBHEHU N

73 Hcnonws3oBanne rpaduka GyHKIIIH
JUISl pEIIEeHUs] ypaBHEHU N
JlorapudmMudeckue ypaBHECHHSI.

74 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmmuueckre ypaBHEHHUSI.

75 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUUECKUX ypaBHEHHIA
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUUECKUX ypaBHEHU I
PaBHOCHIIBHBIE TTEPEXO/IBI B

77 | peueHuH JorapuPpMUIECKIX
yYpaBHEHUH

78 PaBHOCHIIbHBIE TTEPEXOIBI B




peleHnn JorapupMHUIECKUX
YpaBHEHU U

79

KonTponsnas pabora:
"Jlorapudmuaeckas QyHKIIHSL.
Jlorapudmudeckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

82

ApKCHHYC, apKKOCHHYC U
aApKTaHI'€HC YHUCIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHACIIOBOIO apryMeHTa

84

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpeIeIICHHE
TPUTOHOMETPUUECKUX (PYHKIIHMA
YHCIIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpeJIeIICHHE
TPUTOHOMETPUYECKUX (PYHKIIHI
YHICIIOBOTO apryMeHTa

86

OcHoBHBIETpUTOHOMETpUYECKUEDO
PMYIIBI

87

OcHoBHBIETpUTOHOMETpUYECKHEDO
PMYIIbI

88

OcHOBHBIETpUTOHOMETpUYECKHEDHO
PMYIIbI

89

OCHOBHLICTpI/IFOHOMCTpI/I‘-ICCI(I/IC(I)O




PMYJIBL

[TpeobpazoBaHUETPUTOHOMETPUYIEC

90 .
KHAXBBIPAKECHUN

01 [TpeoOpazoBaHUETPUTOHOMETPUIEC
KMXBBIPa)KCHUN

92 [IpeoOpa3oBaHHETPUTOHOMETPHUYEC
KMXBBIPa)KCHUN

93 [IpeoOGpa3oBaHHETPUTOHOMETPHUUEC
KMXBBIpaQ)KECHUN

94 PemennerpuronomeTpuieckuxypa
BHEHUI

95 PemennerpuronoMmeTpruieckuxypa
BHEHUH

96 Pemennerpuronomerpuieckuxypa
BHEHUH

97 Pemennerpuronomerpuieckuxypa
BHEHUI

08 Pemennerpuronomerpuieckuxypa
BHEHUI

99 PemenuerpuronomeTpuieckuxypa
BHEHUI

10 | PemeHueTpuroHoMeTpUYECKUXYpa

0 BHEHUU
KonTponpHas padora:

10 "TpUroHOMETpUUECKUE

1 BBIPAKEHUS U
TPUTOHOMETPHUUYECKHE YpaBHEHUS"

10 ITocnenoBaTenbLHOCTH, CIIOCOOBI




3aJaHuA IIOCIICIOBATEIILHOCTEH.
Metoa MmaTeMaTUUECKON
WHTYKIIUU

MOHOTOHHBIC B OTpaHNUYCHHBIC

éO rocienoBarensHocTy. Mcropus
aHayn3a OECKOHEYHO MaJIbIX

10

4 Apudmernueckasnporpeccus

10

5 ['eomeTpuueckasmporpeccust

10 | beckoHEeYHOYOBIBAOMIASTEOMETPH

6 9eCKaspOrPecCHs

10 CymMa GeckoHEYHO YOBIBaroIIeH

7 reOMEeTPUUECKOM MPOrpeccuu

10 JIMHENHBIN U DKCIIOHESHIIMAIbHBIN

3 poct. Yucno e. Popmysa CI0KHbBIX
MIPOLIEHTOB

10 JIMHEHHBIN U DKCIIOHESHIIMAIbHBIN

9 poct. Yucino e. Dopmyia CIOKHBIX
MIPOLIEHTOB

1 Hcnonb3oBanue mporpeccuu ajis

0 pelIeHus peallbHBIX 3a7a4
MIPUKIIATHOTO XapaKTepa

1 KonTpompHas pabora:

1 "[Tocie10BaTEIBLHOCTH U
nporpeccun”

11 | HenpepbiBHBIE QYHKIIMH U UX

2 CBOMCTBA




11

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QYHKITHIA

11 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX

4 Ha OTpE3Ke

11 CaoiicTBa (hyHKIMH HETIPEPHIBHBIX

5 Ha OTPE3Ke

11 Meroa UHTEPBAJIOB VISl pELICHUS

6 HEPaBEHCTB

11 Meroa UHTEpBAJIOB VISl pELICHUS

7 HEPaBEHCTB

11 Meroa MHTEpBAJIOB VISl pELICHUS

8 HEPaBEHCTB

1 [IpumeneHnne cBOMCTB

9 HENpepbIBHBIX (QYHKIUN A1
peleHus 3a1a4

12 [IpumeneHnne cBOMCTB

0 HeNpepbIBHBIX QYHKUMN 1715
peleHus 3a1a4

12 [lepBas u BTOpas Mpou3BOIHBIC

1 byHKIIH

12 Onpenenenue,

5 reOMEeTPUYECKUHCMBICIIITPOU3BOIH
oit

12 Onpenenenue,

3 (bU3NIEeCKUHCMBICITIPON3BOIHOM

12 VYpaBHEeHHE KacaTeIbHOU K

4 rpaduky GyHKIIUU

12 VYpaBHeHUE KacaTeIbHOU K




S) rpaduKy GyHKIUNA

12 | IIpou3BoaHBIEIIEMEHTAPHBIX()YHK

6 1005041

12 | IIpousBoaHbIeIIEMEHTAPHBIX(PYHK

7 805051

12 [IpounsBoHast CyMMBl,

3 MIPOU3BEICHUS, YACTHOTO H
KOMIMO3HUIUU (DYHKITUN

12 [IpounsBoHast CyMMBl,

9 MIPOU3BEICHHUS, YACTHOTO H
KOMTIO3HUITUHU (DYHKITUN

13 [IpousBoHast CyMMBI,

0 MIPOU3BEACHHUS, YACTHOTO U
KOMTO3HUITUHU (DYHKITUN

13 KontponbHaspadoTa:

1 "[IponsBoanas"

13 [ToBTOpEeHUE, 0000IICHNE,

5 CUCTeMAaTH3alMsl 3HAaHHIA:
"YpaBuenus"

13 [ToBTOpEHUE, 000OIICHNE,

3 CUCTEeMAaTH3alHsl 3HAaHHIA:
"®yHkuun"

13

4 HroroBasikoHTpobHAsIpaboTa

13

5 HroroBasikoHTpoIbHAsIpaboTa

13 [ToBTOpeHue, 060061IeHNE,

6 cUCTeMaTHU3alMsI3HaHU I




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




11 KVIACC

Ne KonuyecrBouacos
JMaraun3zy DJleKTpoHHbIenu(poBbICOOpPa3oBa
n Temaypoka Bce Kontpoabusbie | IIpakTuyeckue
YeHus TeJIbHbIepecypChl

/ ero | paGoThI paboThI
n

[IpuMeHeHne mpon3BOIHOMN K

UCCIEI0BaHUIO (YHKIIUN Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne mpon3BOIHOMN K

uccienoBaHuio GYHKINN Ha 1

MOHOTOHHOCTB U DKCTPEMYyMBI

[IpumeneHnne mpou3BOIHOM K

Hccaea0BaHuIo0 PYHKIMHN Ha 1

MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeneHnnre mpou3BOIHOM K

Hccaea0BaHuo PyHKIMA Ha 1

MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K

UCCIeoBaHUI0 QYHKINA Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHue Mpor3BOIHOM K

UCCIIeIOBAaHUIO PYHKIIMNA Ha 1

MOHOTOHHOCTb U SKCTPEMYMBbI

HaxoxaeHue HanubombIIero u

HaWMEHBIIIETO 3HAYEHUS 1

HEeNpephIBHOW (DYHKITUHN HA




OTpe3Ke

Haxosxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPEephIBHOW (YHKIUHU HA
OTpe3Ke

Haxoxaenne HaubombIIero u
HaUMEHBIIETO 3HaUYEHUs
HEenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

10

Haxoxaenne HaubosbIIero u
HauMEHBIIETO 3HaUYEHUs
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaMMEHbIIIETO 3HAYCHUS
HEeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

12

Haxoxaenne HanOOoJIbIIEr0 U
HauMEHBILIET0 3HAUYCHUS
HEeMPEPBIBHOW (PYHKITMHU Ha
OTpE3Ke

13

[IpuMeHeHre MPOU3BOIHOM /ISt
HAX0XJACHUS HaUTYy4Ilero
pelIeHUs B MPUKIATHBIX 3a7a4ax

14

[Ipumenenre npon3BOIHOM VIS
HAXOXKJAECHUS HAaUITY4YlIEro
pELIeHNS B PUKIAJHBIX 3a/1a4ax

15

[Ipumenenne nporu3BOIHOM JUIsSt




OTIPECTICHUS] CKOPOCTH U
YCKOpPEHHS IpoIiecca, 3a1aHHOTO
dbopmyroi wim rpadgukoM

[IpuMeHeHne npon3BOIHON IS
OIIpEIECNIEHUs] CKOPOCTH U

16 YCKOpEHHs MpoIiecca, 3aJaHHOTO
dbopmyroit wim rpadpukomM

17 Komnozunusdynkimii

18 | KomnosunusadyHkui

19 | KomnosunusdyHKIui
I'eomerpuueckue oOpa3sbl

20 ypaBHEHU HAa KOOPAWHATHON
MJI0CKOCTH
['eomeTpuueckne 06pass

21 ypaBHEHU HAa KOOPAWHATHOM
MJI0CKOCTH
KonTposbnas pabora:

22 "UccnenoBanue GyHKIHHA C
MOMOIIBIO TPOU3BOIHOM"
[TepBooOpaznas,

23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI
X
[TepBooOpa3HbIe 2NIEMEHTaAPHBIX

24 ¢ynkuuit. [IpaBuiia HaXoXKAEHUSA
epBOOOPa3HBIX
ITepBooOpa3HbIe 31€eMEHTapHBIX

25 ¢bynkuuit. [IpaBuiia HaXoXKAEHUS

epBOOOPA3HBIX




26

Hurerpai.
I'eomeTpryecKuiiCMBICIMHTErPAJIA

27

Brrunciienue onpeaenéHHoro
uHTerpaia mo gopmyne Herotona-
JleiiOHnia

28

Brruncienue onpeaenéHHoro
uHTerpana mno gopmyne Hprorona-
Jleiibumna

29

[Ipumenenne uaTErpana ajis
HaX0KICHUS IUIOIAIEN INIOCKUX

¢uryp

30

[Ipumenenne unaTErpana ais
HaXOXIECHUI 00BLEMOB
T€OMETPUUECKHUX T

31

[Tpumepnipemenuiigudpepeniina
JIbHBIXYPABHEHHI

32

[Tpumepnipemenuiigudpepenna
JIbHBIXYPAaBHEHM I

33

MaremaTHueCKOE MOJICIIMPOBAaHUE
peabHBIX MPOIECCOB C MMOMOIIIBIO
g depeHInanbHbIX YpaBHEHHH

34

KonTpompnas pabora:
"[TepBooOpa3Has 1 uaTErpa:”

35

Tpuronomerpuueckue GyHKIUY,
uX CBOIicTBa U rpaduku

36

Tpuronomerpuueckue GyHKIUY,
uX CBOicTBa U rpaduku

37

Tpuronomerpuueckue GyHKIUH,




UX CBOICTBa U rpaduku

38

Tpuronomerpuyeckue HyHKINH,
UX CBOWCTBA U rpapuku

39

Tpuronomerpuueckue QyHKINH,
UX CBOWCTBA U rpaduku

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHHUU
C IIOMOIIIBIO TpI/IFOHOMCTpI/ILIeCKOI\/'I
OKPY>XHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHHUU
C IIOMOIIIBIO TpI/IFOHOMeTpI/I‘—IeCKOI\/'I
OKPY>KHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX YpaBHEHUH
C TIOMOIIBIO TPUTOHOMETPHUYECKON
OKPY>XHOCTH

43

Ot60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH
C MIOMOIIBIO TPUTOHOMETPHUYECKON
OKPYXHOCTH

44

PeI_HeHI/ICTpI/IFOHOMCTpI/I‘leCKI/IXHe
PaBCHCTB

45

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘leCKI/IXHe
PaBCHCTB

46

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘leCKI/IXHe
PaBCHCTB

47

PCHICHI/ICTpI/IFOHOMCTpI/I‘{eCKI/IXHC




pPaBCHCTB

Kontponsnas padora: "['paduku
TPUTOHOMETPHUYECKUX (PYHKINH.

48 TpuroHoMeTpruyecKueHEpaBEHCTB
a"

49 OCHOBHBIE METO/IbI PEIICHHSI
MOKa3aTebHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHSI
MOKa3aTebHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHHSI
MOKa3aTebHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IbI PEIICHHSI
MIOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/TBI PEIICHHS
Jorapu()MHUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUUECKIX HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPaBEHCTB

56 OCHOBHBIE METO/1bI pEILICHHS
Jorapu()MUIECKIX HEPaBEHCTB

57 OCHOBHBIE METO/1bI pEILICHHS
UpPPaLMOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIIECHHS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
UppaloHaIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IBI PELLIEHUS




HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeTOIBI peLICHUS

61 UPPaIMOHATILHBIX YPABHCHHMA
62 I'padmyeckue MeToapI perieHUS
HPPaIMOHATILHBIX YPABHCHHMA
63 I'padmyeckure MeToaBI pelIeHUS
ITOKA3aTEIbHBIX YPaBHEHHUU
64 I'padmyeckure MeToabI pereHUS
MMOKa3aTeIbHBIX HEPAaBEHCTB
65 I'padmyaeckure MeTO B! pelIeHUS
Jorapu(PMUIECKUX ypaBHEHUN
66 I'padmyaeckre MeTOIBI pelIeHUS
Jorapu(PMUIECKUX HEPABEHCTB
67 I'paduaeckue MeToabl pEIICHUS
Jorapu(pMUIECKUX HEPABEHCTB
I'paduaeckue MeToabl peIICHUS
68 MOKa3aTebHBIX U
Jorapu(PMUYECKUX YpaBHEHUN
I'paduaeckue MeToabI pEIICHUS
69 MMOKAa3aTeNbHbBIX U
Jorapu(MUUECKUX ypaBHEHHIMA
I'paduaeckue MeToabI peIICHUS
70 MMOKAa3aTeNIbHbBIX U
norapu(MUIECKUX HEPABEHCTB
I'padmyeckune MeToabI perieHUs
71 MOKa3aTeJIbHBIX B
norapu()MUYECKUX HEPABEHCTB
72 KonTtponsHas padora:




"UppannoHalibHbIE,
MoKa3aTeNbHbIE U
norapupMUIecKue HepaBeHcTBa"

73

KowmrurexcHpie uncia.
Anrebpandeckas u
TPUTOHOMETpUYECKask (HOPMBI
3aIMCU KOMILIEKCHOT'O YHClia

74

Kowmrrexcueie uncia.
AnreOpaunveckas u
TPUTOHOMETpPUYECKasT (DOPMBI
3aIMCU KOMIUIEKCHOT'O YHCIia

75

Apudmernueckue oneparum c
KOMIIJICKCHBIMHU YK CJIaMHU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

77

N3obpaxeHne KOMITJIEKCHBIX
qrcel Ha KOOPIUHATHOM
TUIOCKOCTH

78

N300pakeHne KOMIIEKCHBIX
qrcesl Ha KOOPAWHATHOM
IJI0CKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
YHUCCI IJId pCUICHUA (I)I/BI/ILIGCKI/IX
U recOMCTPUYCCKUX 3aaa1




KontponsHaspaboTa:

82 " "
KomriekcHpieuncna

83 | HarypanbHble u HenpIeUncIa

84 | HarypanbHble U LeIbICUNCIIA

85 [IpuMeHeHne npu3HAKOB
JETMMOCTH LIEJIbIX YUCEe

86 [IpuMeHeHne npu3HaKoB
JETMMOCTH LIE€JIBIX YUCEe
[IpuMeHeHne npu3HaKoB

87 nemuMOocTH mensix ynucerr: HOJ u
HOK
[IpuMeHeHne npu3HaKOB

88 nenuMocTH nenbix gucena: HOJl u
HOK
[IpumeneHne npru3HaKoB

89 TIETMMOCTH LIEIBIX YHUCE: OCTATKHA
10 MOJYJIIO
[IpumeHeHue nMpu3HaAKoOB

90 JeTMMOCTH LIEJIBIX YHCEN: OCTaTKU
0 MOJYJIIO
[IpumeHeHue nNpuU3HaAKOB

o1 JETMMOCTH LIETIBIX YHCE:
anroput™m EBKimaa ans peuieHus
3a/1a4 B LIETBIX YHCIaX

92 KonTtponsHas pabdota: "Teopus
uensix yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHEHUH. PaBHOCUIIBHBIE




CHUCTEMBI U CUCTCMBI-CIICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

95

OcCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHHUU

96

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEH
MPPALMOHAIBHBIX YPABHEHUI

97

OCHOBHBIE METOIbI PELLICHUS
CUCTEM U COBOKYITHOCTEN
IIOKa3aTeIbHbIX YPABHCHUN

98

OCHOBHBIE METOIbI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

99

OcHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(MUYECKUX ypaBHEHHMA

10

OCHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(MUUECKUX ypaBHEHHIA

10

HpI/IMeHeHI/Ie CUCTCM K PCIICHUIO
MAaT€MaTUYCCKUX 3a/1a4 U 3aJ1a4
U3 pa3JINIHbIX obnacreit HAayKU U
peaHLHOﬁ JKU3HH, UHTCPIPCTAUA
IMOJIYYCHHBIX pPC3YJIbTAaTOB

10

HpI/IMCHCHI/IC CUCTEM K PCUHICHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a]a4
U3 Pa3InYHbIX 00IaCTe HAYKU U
peasIbHOM JKU3HU, UHTEPIIPETALINS
ITOJTY4EHHBIX PE3YJIbTAaTOB

[IpuMeHeHNe HEPAaBEHCTB K
PELIEHUI0 MATEMAaTUYECKUX 3a1a4

10 Y 3a/1a4 U3 pa3IUYHBIX o0JacTeit

3 HAYK{ U peaIbHOM KHU3HH,
WHTEPIIPETAIHS ITOJTYyICHHBIX
pe3yIbTaTOB
Kontponbras padota: "Cuctemsr

10 | panMOHABHBIX, UPPAITHOHATBHBIX

4 MOKa3aTeIbHBIX U
norapu(pMUIecKuX ypaBHEHUN"

10 PanmonansHbICypaBHEHHUS C

5 napameTpamu

10 PanronansHbIEHEPABEHCTBA C

6 rapameTpamMu

10 PanmoHanbHBIECUCTEMEI C

7 rapameTpamMu

10 HppatnmonansHble ypaBHEHUS,

8 HEpaBEHCTBA C IIapaMeTpaMu

10 HppanmoHanbHbIECHCTEMBI C

9 napaMmeTpamu

11 Iloka3zarenbHble ypaBHEHUS,

0 HEpaBEHCTBA C MapaMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 napaMeTpamu




11 Jlorapudmudecknue ypaBHEHUS,

2 HEpaBEHCTBA C TapaMeTpaMu

11 | Jlorapu¢pmuyuecKkue CUCTEMBI C

3 napameTpamu

11 TpuroHomerpudeckue ypaBHEHUs

4 C mapaMeTpaMu

11 Tpuronomerpuueckue

) HEpaBEHCTBA C MapaMeTpamMu

11 TpUroHOMETpUYECKUE CUCTEMBI C

6 napamMmeTpamMu
[TocTpoenune u ucciaegoBaHue

11 MaTeMaTU4YECKUX MOJIeIer

7 peabHBIX CUTYALUH C TOMOLIbIO
YpaBHEHUH C mapameTpaMu
[TocTpoenue u ucciaegoBaHue

1 MaTeMaTUYECKUX MOJIeIer

3 peanbHbIX CUTYALMH C TOMOLIbIO
CHUCTEM ypaBHEHUU C
napameTpamu
IToctpoenue u ucciae0BaHue

11 | MATeMaTHYecKux Moienei

9 peabHBIX CUTYalUH C TOMOLIbIO
CHCTEM YpaBHEHHH ¢
napameTpamu

12 KonTtponpHas paboTta: "3anaun ¢

0 napaMmerpamu”

12 [ToBTOpenue, 06061IeHNE,

1 cucTeMaTH3alus 3HaHUM:




"VYpaBHeHus"

[ToBTOpenue, 060061ICHNE,

12

5 CUCTEMAaTHU3aI1s 3HAHM:
"VYpaBHeHus"
[ToBTOpenue, o6od1ICHNE,

12 CHCTEMAaTU3alMs 3HAHWIA:

3 "VYpapaernwus. CUCTEMBI
ypaBHEHUI"

12 [ToBTOpenue, o6o01IICHNE,

4 CHCTEeMaTH3aIlis 3HAHUI:
"Hepasencrsa"

12 [ToBTOpEeHue, 0600IICHNE,

5 CHCTEMAaTH3alMs 3HAHMIA:
"Hepasencrna"

12 [ToBTOpEeHue, 0600IICHNE,

5 CHCTEMAaTH3alMs 3HAHMIA:
"Hepasencrna"

12 [ToBTOpEeHUE, 0000MIECHNE,

7 CHUCTEeMaTH3alys 3HAHHM:
"I[Ipou3BoaHas u e€ npuMeHeHue"

12 [ToBTOpEHUE, 000OIICHNE,

3 CHUCTeMaTu3alysl 3HAHHM:
"I[IpousBoaHas u e€ npuMeHeHue"

12 [ToBTOpenue, 06061IeHNE,

9 cUCTeMaTu3alys 3HAHMH:
"IIpousBonHas u €€ npumeHeHue"

13 [ToBTOpenue, 06061IeHNE,

0 CHUCTEeMaTHu3alysl 3HAHMM:




"NuTerpan u ero npuMeHeHue"

[ToBTOpenue, 060061ICHNE,

13 .
1 CHCTEeMaTH3aIlus 3HAHUI 1
"OyHkuun"
13 [ToBTOpEenue, 060061ICHNE,
5 CHCTEeMaTH3aIlus 3HAHUI: 1
"OyHruun"
13 [ToBTOpenue, o6o01IICHNE,
3 CHCTEeMaTH3aIlus 3HAHUI: 1
"®yHkuun"
13
4 UroroBasi koHTpoJibHAs paboTa 1 1
13
5 HroroBas koHTpoibHas paboTa 1 1
13 [ToBTOpEeHue, 0600IICHNE, 1
6 CHUCTeMaTH3als 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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