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HOACHUTEJIBHAS 3AIIMCKA

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 TEHCHIIMM 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
CTPOTUMH KOHCTPYKIIUAMHM aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
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
yueOHBIH KypC SIBISETCS HWHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSAET B cebde
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 «UWClIa W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIAX B CeOs MCIONB30BAHUE DPA3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh MPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
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 OIlEpaluu: 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 mocienoBaTeIbHOMY pPACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCET |
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
pe3ynpTaTe OOyd4aloliuecs OBJAJACBAIOT PA3NIUYHBIMH METOJAMHU  PEILIECHHUs
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 MPUKIAJIHBIX



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,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMA, a TaKKE BBIPAKCHUH,
colep)KaluX CTENeHW W JiorapudMmbl. biarogaps HM3ydeHHIO aireOpamdecKoro
Mareprajia TPOUCXOIUT  JajbHEWIee  pa3BUTHE  ANTOPUTMUYCCKOTO H
a0CTPAaKTHOTO MBIINUICHUS OOyUYarOIIHUXCsA, (OPMUPYIOTCS HABBIKU JETyKTUBHBIX
paccykaeHuid, pabOTBl ¢  CHMBOJBHBIMH  (OpMamMH,  IMPEICTABICHUS
3aKOHOMEPHOCTECH W 3aBUCUMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AnredOpa
npemaaraect 3(QQPEKTUBHBIE WHCTPYMEHTBI IS PEIICHUS TNPAKTHYCCKUX H
€CTECTBEHHO-HAYYHBIX 3aja4, HarJsIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
SI3bIKA HAYKH.

CopepxarenbHO-MeTOANYECKass JUHUA «DyHKIMM W TpaduKW» TECHO
NEpeIIeTaeTCsl ¢ JPYTUMHU JIUHUSAMH Y4eOHOrOo 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 W3 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.

CopnepxarenpHast nuHusi «Hauama maTeMaTH4YecKOro aHaliv3ay TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIAJTHBIX 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 TpoiieccoB. JlaHHas conepkatenbHas JHHHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKUX MOJENIeH peanbHBIX CUTYaIuH,
MO3BOJISIET HAXOJIUTh HAWJIydIllee pEIICHHEe B TMPUKIAAHBIX, B TOM YHUCIE
COIMAITbHO-DKOHOMHYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-IOTHUYECKOTO U
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 JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si DIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTruku. TeopeTHko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJBbHOW MaTeMaTUKHU
U TIpeajaraloT HamOoJiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIONIMI BCE pa3ieibl
MaTeMaTUKu Hu €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUUYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  IMOCTPOCHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON 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,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 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 daca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue aApoou. [lpumenenue apobGelt W MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BRIYUCICHUS, 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.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEH! 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, KOTAHI€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

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

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COECPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

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

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



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUUA CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHEHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWM. PelieHune NpUKIAAHBIX 3a4a4 C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

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

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3ananus (yHKUMH. B3auMHO o0OpaTHble (QYHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexyTKu MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U II€JIBIM MoKa3arenaeM. E€ 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 GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QDYHKIIMOHAJIIHBIE 3aBUCUMOCTH B pEaJbHBIX IpOLIECCAX M SIBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeaIbHOCTH, CIIOCOOBI 3aJaHUs MOCJIEIOBaTEIbHOCTEH. MeToxn
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromas
reomeTrpuyeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPHUECKON
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE NPOrPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
MPUKJIAJHOIO XapaKTepa.



HemnpepoiBubie (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHkiuid. CBOHCTBa (YyHKUMU HENpPEpBIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3nUecKHil CMBICT IPOU3BOJIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIMH.

[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 IS
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
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 perieHus GU3NUeCKrX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM U COBOKYMHOCTEH pallMOHAJIbHBIX,
UppaIMOHATBHBIX, 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.

DyHKUNM U TPaPUKH

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

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
sKkcTpeMyMmbl.  HaxoxzaeHue  HauOonbllero W HAWMMEHBIIET0  3HAYCHH
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 TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMIAAEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PpEATbHBIX TPOIECCOB € MOMOIIbI0  auddepeHInanbHbIX
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(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHICKOro  OOIecTBa,  MpeJCTaBIeHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHUHA B JIPYTUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBbIO YYEHOrO, OCO3HAHUE
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 acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyisipHas (U3NYecKas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCHOHATBLHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEW JKU3HMU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpenbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolenl cpejbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH 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 HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornyeckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [ 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMICHUSAX U YTBEPXKACHUSIX, MpEiaratb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATH apPIyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEILHO BbIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmei:

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

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HH(MOPMALMIO PA3IUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(POPMALUIO, NPEACTABIATh €€ B pa3lIMuYHBIX (opMmax,
WITIOCTPUPOBATh IPAPUUECKH;

OLICHMBATh HaAEKHOCTh uHpOopMaLuu 1o CaMOCTOSTEIILHO
c(OpMYyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJIe 0OOCYXKJICHHSI 3aJ]aBaTh BOIIPOCHI IO CYIIIECTBY 0OCYKIaeMOl TEMBlI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUS,

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 3a/ladH, BEIOUPATh CIIOCOO PEIIeHus C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  peduekcuu Kak  OCO3HaHUS
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYeCKOW 3a/1a4H;

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

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IEJIA U YCIOBHSIM, OOBSICHATH TPHYNHBI
JTOCTY)KCHUS WU HEIOCTHIKCHUSI PE3yJIbTATOB JIEATEIIHHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY 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 PAabOT, JOOrOBapuBaThbCA, OOCYKAAaTh TIpoLleCC M pe3yinbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATH CBOW JECUCTBHUS C APYTUMHU YI€HAMU KOMAaHbI, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTAaThl MO OTACIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hadajga MaTeMaTHIECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOMXECTBa
PaAIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIHLHOTO YHCTIA;

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

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



CBOOOJHO ONEpUpPOBaTh TMOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAIIBHBIM MTOKa3aTelIeM;

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

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHAJBHBIX YPAaBHEHMU, IPUMEHATh METOJ HWHTEPBAJIOB IS PEUICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JeJICHHME MHOTOYIEHAa Ha MHOI'OWIEH C OCTaTKoOM, 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,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN Ul PEIIEHUsT CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJEIIMPOBATh PEAIBHBIE CUTYAllMU C IMOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCII0JIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CcBOOO/IHO OMEpUPOBATh MOHSATUSMU: HPpPALMOHANBHBIE, MOKa3aTeIbHbIE U
Jorapu(pMUUYECKUe ypaBHEHUS, HAXOUTh UX PEIICHUS C IOMOIIBIO PAaBHOCUIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUYECKOE YypaBHEHMUE,
OPUMEHATH HEOOXOAMMBIE  (QOPMYNBl Ui  pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENIH C UCTIONb30BAHUEM allllapaTa anreopsol.

DYyHKIUH U TPAaPUKH:

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

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh OMPENETIECHUS U MHOMKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUONYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMBI (QYHKIIUM, HauOoJblliee W HaWMEHbIee 3HaYeHUE (QYHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTenieM, rpaduk KOpHsS N-0i cTeneHu Kak (QYyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHBIM [TOKA3aTENIEM;

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

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
dbyHKIMM, WX CBOWCTBAa W TpadUKH, HCIOJIL30BaTh HMX TpadUKH JUIS PEIICHHS
YpaBHEHHM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUANBHBIA POCT, GOopMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEIO0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OECKOHEUYHO MaJbIX;

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

CBOOOJHO ONEpPUPOBATH TOHATHEM: (PYHKIUS, HENpEepbIBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

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

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOKECTBAMU;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT JJisl ONMCAHUS PealbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHAE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOJTHO OMEpUpOBaTh TMOHATUAMH: HATypaJlbHOE M IEJI0€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ad, 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
KOMIIJIEKCHBIX YHCEN, NMPEACTABISTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMNEpPUPOBATH TMOHATUSMU: HUPpaAlMOHATIBHBIE, MOKAa3aTelbHbIC U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXoauMble  (OpMyJbl  IJis  pEUIEHUS 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
JorapuMUYECKUX YpaBHCHUIN 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 ¢ apaMeTpaMu;

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.

DyHKUNM 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 TOHATUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaxO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HAaUCHUsI (PYHKIIMK HEMPEepbIBHOW 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, ONpeneIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAJAH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs MU PepeHInaIbHBIX YPaBHEHUN;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
yYpaBHEHUU
9 Oynkunu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIEeHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U NPOTPECCUN 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpuyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHBIC U 24 1
norapuMudecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoandecTBO 9acoB
Ne Jara
w/n Tema ypoka Beero KonTposabHubie IIpakTuyeckue H3yIeHns
padoThI padoThI
1 [[MHOkeCTBO, OTepaluy HaJ MHOKECTBAMH 1
¥ UX CBOMCTBA
2 Huarpammsl Ditepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata Jjisl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECATUIHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIS 1
MePUOANYECKHIE TPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE IPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIaIHBIX 3a7a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
8 JlelicTBuTenbHbBIC Yncia. PanimoHansHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 ApudMeTnueckue oreparuu ¢ 1
JIENCTBUTEIIbHBIMU YHCIIAMHU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1
CBOICTBA
11 [TpuGnnxEHHbIE BEIYMCIICHUS, TpaBHUIIa 1




OKpYTJICHHS, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUMCIIEHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH 1
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEeHA HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA KOY(PPUITISHTAMH.
Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHHI

18

Pemenue cucteM TMHEUHBIX YpaBHEHUM

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHIA.
Onpenenurens MaTpUILbl 2X2, €ro
F€OMETPHUUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTpUIBl 2X2, €10
T€OMETPHYCCKHI CMBICI U CBONCTBA;
BBEIYHCIIEHHE €r0 3HAUECHHUS

21

[IpuMeHeHue onpeaenuTens Ui pelieHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN

22

Pemenne MPUKIIAIHBIX 3a1a4 C IOMOIIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHcTBA. CucTeMbl
JIMHENHBIX ypaBHEHUN"

25

OyHK1HMS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie pyHkiuu. Komnosunus

byHKIMNA

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB QYHKINN

27

OO6macTh onpeesieHns] © MHOYKECTBO
3HaueHul ¢pynkunu. Hymu ¢pyHkumm.
IIpoMexyTKH 3HAaK TOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [Ipomexyrku
MOHOTOHHOCTH (YHKLIHU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee n HaumeHblliee 3HaYCHHUE
(YHKIMH HAa TPOMEKYTKE

30

Jluneiinas, KBaJpaTuyHas U JpOOHO-
nuHetHas GyHKIUU

31

DneMeHTapHOe UCCIIeI0BAHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKIUN

32

DeMeHTapHOe UCCIeI0BaHUE U IIOCTPOCHUE
rpauKoB 3TUX QYHKLIUI

33

CreneHsb ¢ LEIBIM IToKa3aTeiaeM. bruaom
Hrrotona




Creress ¢ LICIBIM MOKa3aTelneM. buHnom

34 Herorona

35 CrenenHas GyHKIHS ¢ HATYpPAJIbHBIM U
nenbiM rmokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTtponsnas padota: "CreneHnas QpyHKIus.
E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKalluX CTENEeHH U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepXKaIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIEpXKAIIUX CTEIIEHU U KOPHU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEHICHUSI UPPALIMOHATBHBIX
ypaBHEHUH
Uppanmnonanbusie ypaBHeHHUs. OCHOBHBIE

44 METO/Ibl pEHICHUSI UPPALIMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILICHUU
HUppaLMOHAJIBHBIX YPAaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

41 HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTETIEHU KaK

49 (dbyHKIIMM OOpaTHON CTETEHU C HATypaTbHBIM
oKasarejaemM
CaoiicTBa U rpauK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM OOpaTHOM CTETICHN C HATYpaJbHBIM
roKasaresemM
KounTponsnas pabora: "CBoiicTBa u rpaduk

o1 KOpH# N-o¥ creneHu. MppanmuonaibHbie
ypaBHEHUS"

59 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U €€
CBOMCTBa

53 CreneHb C pallMOHAJIBHBIM MOKAa3aTeIeM U €€
CBOMCTBA

54 Crenenb C pallMOHAJIBHBIM MOKAa3aTeIeM U €€
CBOMCTBA

55 [TokazarenpHas ¢yHKIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN A5
pelLIeHNs ypaBHEHUN

58 Iloxa3zarenbHble ypaBHEHUsA. OCHOBHBIE

MCTOJbI PCIICHUSA ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

59 METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH 1

60 [loka3zarenbHble ypaBHEeHUS. OCHOBHbIE 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YPaBHEHHH

61 KonTponsnas padora: "[lokasarenpHas 1
¢ynkuus. [TokazarenbHbie ypaBHEHUS"

62 Jlorapudm ugucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa jorapugpma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1

66 JlecATUYHBIE U HATYypaJbHBIC JIOTapU(PMBI 1

67 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
Jorapu¢pmsl

68 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1
sorapudmsl

69 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 1
rpadguk

71 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUN A5 1
pelIeHns ypaBHEHU N

73 Hcnonb3oBanue rpaduka QyHKIUN A5 1
peleHus ypaBHeHUH

74 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE 1

MCTOJbI PCIICHUA JIOFapI/I(l)MI/I"ICCKI/IX




YpaBHEHUI

Jlorapudmmueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pELIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

76 METO/1bl pELIeHUs] JJorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKuX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(PMUIECKUX ypaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢byuknus. Jlorapupmudeckue ypaBenus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 oTpe/eNieHue TPUTOHOMETPUIECKUX (QYHKITUI
YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 olpeielieHne TPUrOHOMETPHUYECKUX (PYHKIUH
YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI




87

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKECHUIN

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

96 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

97 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

98 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

100 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1
KontponbHas padota: "TpuroHoMmerpudeckme

101 BBIPAKEHUS U TPUTOHOMETPHIECKHUE 1
ypaBHeHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 OCJIEI0OBATEILHOCTEN. MeTo1 1
MaTeMaTH4eCKOH MHAYKIIUU
MOHOTOHHBIE Y OTPaHUYEHHBIE

103 nocienoBarenbHocTH. McTopus ananmza 1

OECKOHEUYHO MAJIBIX




104

Apudpmerrueckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccus

107 Cymma OeckOHEYHO yObIBaroIIeh
TeOMETPUYECKOH MPOTpeccuun

108 JIMHEHBIN ¥ SKCIOHEHIUATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIMATIbHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnonp30BaHne POTPECCHH TSl PELICHUS
peanbHBIX 337249 MPUKIIATHOTO XapaKTepa

111 Kountponsnas pabora: "[locinenoBarenbHOCTH
u nporpeccun”

112 HenpepsiBHbIC PyHKIINMHN ¥ UX CBOWCTBA

113 Touka pa3ppiBa. ACHMITOTHI rpaduKOB
byHKINHA

114 CaoiicTBa (hyHKIIUH HENIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB

117 MeToa HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB

118 MeTo HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX
GyHKIMI 1715 pereHus 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPBIBHBIX




GyHKIMH 1S pereHus 3a1a4d

121 [lepBas u BTOpas Mpou3BoAHBIEC HYHKIUU

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Onpenenenne, GU3HMYECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIMN

125 VYpaBHeHME KacaTelbHON K rpaduKy
byHKIIIN

126 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKIINH

127 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN

128 [IponsBoHAs CyMMBI, IIPOU3BEICHHS,
YaCTHOTO U KOMMO3UIMH (DYHKIUI

129 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO U KOMMO3UIHMU (DYHKIUI

130 [IpousBoiHasi CyMMBbI, TPOU3BEACHMUS,
YaCTHOTO U KOMIO3UIHNU QYHKIUI

131 Kontponbhas padota: "[IponsBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3HaHui: "OyHkunn"

134 Hrtoropas koHTpoJIbHAs paboTa

135 Htoroas koHTpoJbHas paboTa

136 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HAHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

[IpuMeHeHne nNpon3BOIHOM K UCCIEA0BAHUIO
(YHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K NCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHre npon3BOIHOM K HCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHre npon3BOIHOM K NCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO
(yHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI

[IpumeneHne Tpou3BOIHOM K UCCIEAOBAHUIO
(yHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI

Haxoxzaenne HaubombIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPbIBHON (PYHKLNU Ha
OTpe3Ke

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha
OTpe3Ke

HaxosxaeHne HanOoJIbIIEro 1 HAMMEHbBIIETO
3HAa4YeHHUsl HEMPEPhIBHON (PYHKIMH Ha
OTpe3Ke

10

Haxosxaenne HanOoJIbIIEro ¥ HAMMEHBIIETO
3HAa4YeHHUsl HeMPEPhIBHON (PYHKIMH Ha




OTpe3Ke

11

Haxosxnenne HanOOJIbIIEr0 ¥ HANMEHBIIETO
3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpe3Ke

12

Haxosxnenne HanOOJIbIIET0 M HANMEHBIIETO
3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpE3Ke

13

[IpumeHeHnre npou3BOTHOM JUIsl HAXOXKICHUS
HAWJIYYIIErO PEIICHUS B MPUKIAIHBIX
3ajjagax

14

[IpumeHeHre Tpou3BOTHOM JIsl HAXOKICHUS
HAWJIYYIIEro PEeIICHUs B IPUKIAIHBIX
3a1a4ax

15

[IpumeneHnne Tpou3BOTHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aJaHHOTO GOPMYIION UITH
rpagukoM

16

[Ipumenenue Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
npoiiecca, 3aaHHOTO (GOPMYIION UITH
rpagukoM

17

Kommnoszunus dhyHkimit

18

Kommnosunus ¢yHkimit

19

Kommnosunus ¢yHkimit

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOMN TJIOCKOCTH




KonTtponsnas pabdota: "Mccnenoanue

22 (GyHKIUH C TOMOIIBIO TPOU3BOIHOMN"

23 [lepBooOpa3Has, 0CHOBHOE CBOICTBO
nepBooOpa3HBIX

24 [TepBooOpa3HbIE dNIEMEHTAPHBIX ()YHKITHIHA.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

o5 [TepBo0Opa3zHbIe FeMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

26 Nurerpai. ' eoMmeTpuyecknii CMBICHT
WHTETpaja

97 Brranciienue onpeenéHHOTO HHTETpaia 1Mo
dhopmyne Herotona-JleliGnura

08 Brrauciienue onpeenéHHOT0 HHTETpaia 1Mo
dhopmyne Herotona-JleliGnura

29 [IpuMeHeHne nHTErpana 1y HaX0XKACHUS
TJI0IA e TIIIOCKUX (PUryp

30 [IpuMeHeHne nHTErpana i HaX0XKACHUS
00BEMOB r€OMETPUUYECKUX TE

31 [Ipumepsr perenuit audhepeHIuaIbHbIX
ypaBHEHUH

39 [Tpumeps! perienuit tuddepeHInaIbHbIX
ypaBHEHUH
MaremaTHuecKoe MOJICIIMPOBAHUE PealIbHBIX

33 MPOIIECCOB C TIOMOIIIBI0 U PepeHInaTbHBIX
YpaBHEHUH

34 KonTtponsHas padora: "[leppooOpasHas u
nuHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX




CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX

36 . 1
CBO#CTBA U TpaduKu

37 Tpuronomerpuyeckue QyHKIHH, UX 1
CBOMCTBA ¥ TpaduKu

38 Tpuronomerpuyeckue QyHKIUH, UX 1
CBOMCTBa U rpaduku

39 TpuronomeTpudeckue QyHKIIHHA, UX 1
CBOMCTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHHH C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUYECKOMN OKPYKHOCTH

44 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

45 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

46 Pemienne TpUroHOMETPUYECKUX HEPABCHCTB 1

47 Pemenune TpUroHoMeTprUYECKUX HEPABEHCTB 1
KonTtponeHas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIUH. 1

Tpuronomerpuueckue HepaBeHCTBA"




OcHoBHEIC MCTOAbI PCIICHUS TOKA3aTCIIbHBIX

49
HEPaBEHCTB

50 OcCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB

51 OcCHOBHBIE METO/IbI PEIICHUS OKa3aTEIbHBIX
HEPaBEHCTB

59 OcHOBHBIE METO/IbI PEIICHUS MOKA3aTETbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIIECHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUEecKUX HEPAaBEHCTB

56 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUEeCKUX HEPAaBEHCTB

57 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHANIbHBIX HEPABEHCTB

58 OcCHOBHBIE METOIbI PELLICHUS
HppalMOHANIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
HppallMOHAIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS
HppallMOHAIbHBIX HEPABEHCTB

61 I'pacdmyeckue MeTopl pereHus
HppaLMOHANIBHBIX YPABHEHUN

62 I'padmyeckune MeToabl perieHus

UppalMOHAIBHBIX YPaBHEHUN




63

I'padmyeckue MeTobI pemeHus
II0KA3aTEeNIbHBIX YPAaBHEHUU

64

I'padmyeckne MeToabI peieHUs
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'padmyeckne MeToapI peIeHUS
JorapuPpMUIECKUX YPaBHCHHM

66

I'paduueckue MeToabI perieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabI pemeHust
MOKa3aTeIbHbIX U JOrapu(pMUIEcKux
yYpaBHEHUU

69

I'pacdmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JorapupMuuecKux
ypaBHEHUU

70

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JorapupMuuecKux
HEPaBEHCTB

71

I'padmyeckue MeTopl pemeHus
MOKa3aTeIbHbIX U Jorapu(pMuuecKux
HEPaBEHCTB

72

KontponbHas padota: "MppanmoHaibHble,
MoKasaresbHbIe U JIoTapupMUIecKue
HepaBeHCTBA"

73

KomnuiekcHele uncna. Anredpandeckas u
TpUTOHOMETpHUYecKas (GopMbl 3amucu
KOMIIJIEKCHOTO YHUCIIa




Kommuiekcheie uncna. Anredpandeckas u

74 TpUTOHOMETpUYECKas (POPMBI 3aIUCH
KOMILJIEKCHOTO YHUCIIa

75 ApupmeTrueckue onepaum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 ApudmeTrueckue onepaum ¢
KOMIUIEKCHBIMH YHCTIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHUCIIa
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs

81 pereHust GU3NIECKUX ¥ TEOMETPUICCKUX
3a/a4

82 Kontponbnas padota: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna

85 [IpumeHeHne NPU3HAKOB AETUMOCTHU IENIbIX
qucen

86 [IpumeHeHne MPU3HAKOB ACTMMOCTH IIENbIX
yucen

87 [IpuMeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX

yucen: HOJl u HOK




HpI/IMCHeHI/Ie MPU3HAKOB ACIIMMOCTHU LCIIBbIX

88 yucen: HO u HOK

89 [IpuMeHeHnne npru3HAKOB JEIUMOCTH LEITBIX
YUCEJ: OCTATKHU IO MOTYJIIO

90 [IpuMeHenne npru3HAKOB JEIUMOCTH LEITBIX
YUCEJN: OCTATKHU 110 MOTYJIIO
[IpuMeHeHne npru3HAKOB JEITUMOCTH HIEITBIX

91 yucen: aroput™ EBKinaa s pemeHus
3a/1a4 B LEBIX YUCIIaX

92 KonTtponbHas padota: "Teopus menbrx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHH.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CJIEICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95 OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YpaBHEHUI
OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U

96 COBOKYITHOCTEH MppaIMOHAIBHBIX
ypaBHEHUH

97 OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUN

08 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM MMOKAa3aTEJIbHBIX YPAaBHEHUMN

99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

COBOKYITHOCTEH JIorapu(hMUIeCcKux




YpaBHEHUI

100

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUU

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00J1aCTe HAyKH U peanbHON
YKU3HHU, HHTEPIIPETALUs [TOJTYYCHHBIX
pe3yJIbTaToOB

102

[IpuMeHeHne cuCTeM K PELICHUIO
MAaTeMaTHYECKHUX 3a/1a4 U 3a]a4 U3
Pa3IMYHbIX 00J1aCTel HAYKH U peallbHOMN
YKW3HHU, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yJIbTaTOB

103

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IUYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs TOTyISHHBIX
pe3yNbTaToB

104

Kontponbhas padota: "Cuctemsr
paIMOHATIBbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHeHUI"

105

Panuonansnaeie YpaBHCHUS C ITapaMECTpaMu

106

Pannonansnaeie HCPABCHCTBA C IIapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napamMeTpamu

108

WppannoHansHble ypaBHEHUS, HEPABEHCTBA
C MmapaMmeTpaMu




109

HppanumonanbHble CUCTEMBI C TApaMeTpaMu

Iloka3zaTenbHbIC YpaBHCHU:, HCPABCHCTBA C

110
napaMeTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPaAMU

112 Jlorapudmuueckue ypaBHEHHsI, HEPAaBEHCTBA
C mapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 Tpuronomerpruyeckue ypaBHEHHUSI C
napaMmeTpamu

115 TpuroHomeTpuyecKre HEPABEHCTBA C
napaMeTpamu

116 TpuronomeTpuyeckue CUCTEMBI C
napaMmeTpamu
[TocTpoeHue u ucciaegoBaHue

117 MaTeMaTHYeCKUX MOJIeNIel peabHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
napaMmeTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHYeCKUX MOJIENeN peabHbIX
CUTYaIMH C MOMOIIBIO CHUCTEM YPaBHEHUI ¢
napameTpamu
[TocTpoenue u uccienoBaHue

119 MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHUIA C
napaMmeTpamu

120 KonTtponsHas padota: "3anauu ¢
napaMmerpamu’

121 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs

122 e n "
3HaHuM: "YpaBHEHUA

123 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHuii: "HepaBencrtna"

125 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aLUs
3HaHuii: "HepaBencrtna"

126 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "HepaBencrsa"

127 [ToBTOpEeHme, 0600IIIEHNE, CHCTEMATH3AITIS
3HaHui: "[Ipon3BoiHas u e€ npumeHeHue"

128 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "[IpousBoaHas u e€ npumeneHue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "[IpousBoaHas u e€ npumeneHue"

130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuii: "MHTerpan u ero npumenenue"

131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHkunn"

132 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui: "OyHkunn"

133 [ToBTOpenue, 060061IeHNE, CHCTEMAaTU3ALIUS
3HaHui: "OyHkunn"

134 HTorosas koHTpoJbHAs paboTa

135 Htorosas kKoHTpoJbHas paboTa




136

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeckoro anaiausa, 10 kimacc/
Mep3snsk A.I'., Homuposckunii J[.A., [TonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O6miecTBO ¢ orpaHuYe€HHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«M3parenscTBO «IIpocBemieHne»

* MaTtemartuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHalu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., ITonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O611ecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Marematuka (yrayOnaeHHbIN ypoBeHb). Peanuzarus tpedoBanuit ®I'OC cpennero
o01iero

obOpasoBanus : MeToguueckoe nmocodue s yaurens / [JI. O. Pocnoga, E. E.
Anekceena,

E. B. byuko]; nox pea. JI. O. PocnoBoit. — M.: ®I'BHY «HcTUTYT cTpaTeruu
pa3BHUTHS

obpazoBaHus», 2023.



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://resh.edu.ru/

https://education.yandex.ru/home/

https://uchi.ru/

https://edu.sirius.online/






