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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 CTOpOHBI, POpMHUPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
auciMIuiMH. B paMkax JnaHHOro ydeOHOro Kypca oOydaromiyecsi OBJaJeBaloOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OHOJOTHH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM KU3HH,
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 KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpEeTH3allhlo, a0CTparupoBaHHe U aHAJIOTUI0, (GopMHUpyeT
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

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

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAMM BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTonuku oOydeHUsi anredpe W HadajlaM MaTeMaTH4eCKOTo
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKkue auHuu: «Hucna
U BbIYUCIeHUs», «DyHKIUU U TpaduKny, «YpaBHEHUS U HEpaBeHCTBa», «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 HACHIAsCh HOBBIMU TEMaMHU M pasnenamu. [laHHBIN
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 mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM armapaTtoM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MOTYYCHHBIC TIPU W3YYCHUH Y4eOHOTO Kypca, AJis
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT JTHHUS «UWClIa W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 00mIero oopazosanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIAX B CeOs MCIONB30BAHUE DPA3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh MPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, 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(PUUYCCKUE 3aJa4d W OICpaluu: JICIICHHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHON CTENEHW HAa MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pPACHIUPEHUI0 KPyra HCIIONB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEJEH peaJlbHOTO MHpa, MIMPOKO MCIONB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSHKEHUH BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene IlporpamMmbl TpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynabTaTe OOy4aroliyecs OBJAJCBAlOT pPa3lIMYHBIMU METOJaMU  PEIICHUS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IOKa3aTEeIbHBIX, JOrapupMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH
uccleqoBaHNN (QYHKIMH C MOMOIIbIO MPOU3BOIHOM, MPHU PEIICHUH MPHKIAIHBIX



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 TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
colep)KaluX CTENeHW W JiorapudMmbl. biarogaps HM3ydeHHIO aireOpamdecKoro
Mareprajia TPOUCXOIUT  JajbHEWIee  pa3BUTHE  ANTOPUTMUYCCKOTO H
a0CTPAaKTHOTO MBIINUICHUS OOyUYarOIIHUXCsA, (OPMUPYIOTCS HABBIKU JETyKTUBHBIX
paccykneHud, paboTbl ¢  CHMBOJBHBIMH  (opmMamMu,  TpeacTaBICHUS
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.

CopepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ©W TpaduKU» TECHO
NEpeIIeTaeTCsl ¢ JPYTUMHU JIUHUSAMH Y4eOHOrOo Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIC 3a7aET TOCICIOBATCIIBHOCTh U3YUCHHS MaTepralia. M3ydeHne CTeIeHHOM,
NOKa3aTeIbHOM, JTIOTapu(hMHUUCCKONW U TPUTOHOMETPUYCCKUX (PYHKITUH, UX CBOWCTB
U TpaUKOB, MCIOJIb30BaHUE (QYHKIMHA IS PEIICHHS 3aJ1ad M3 JPYTUX y4eOHBIX
IPEIMETOB U PEAbHOM KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU 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: aHATMTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHast nuHusi «Hauama maTeMaTH4YecKOro aHaliv3ay TMO3BOJISIET
CYIIECTBEHHO PACHIUPHUTh KPYT KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3aj1ad,
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 conepikarenbHash JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKUX MOJENIeH peanbHBIX CUTYaIuH,
MO3BOJISIET HAXOJIUTh HAWJIydIllee pEIICHHEe B TMPUKIAAHBIX, B TOM YHUCIE
COIMAITEHO-DKOHOMHYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBAMH MAaT€MAaTHYECKOTO
aHanm3a CrocoOCTBYET pa3BUTHIO aOCTPakTHOTO, (HOPMATBHO-TIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE U MCKyccTBe. OOydarommecs y3HAIOT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHUKU 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 TpejjararoT Hanbojiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIUNA BCE Pa3/Ielibl
MaTeMaTUKu Hu €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUUYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BBIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TOCTPOCHHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILJICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueGHOoM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaJIu3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOIO MOJEIMPOBAHMS, 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 KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepral
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenune yueOHOro Kypca «Anredpa M Havala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 kinacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

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

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHUCia U €ro cBoicTBa. [IpuOnmxkEHHbIEe BBIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszatenemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

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

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcHOBHBIE METO/BI PEIICHUS LETBIX U IPOOHO-PAIMOHATBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MEPEMEHHOW. JleneHne MHOTo4dwIeHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHHS MOKAa3aTeIbHBIX

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

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIPAXKEHHI. PellieHne TpuroHoMeTpUIeCKUX YpaBHEHHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONPENEIUTENs AJI1 PEIICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelleHne NpUKIAAHBIX 3aJad C MOMOILIbIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

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

DYyHKIUHN U TPaPUKHU

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

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
byakun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3Ha4eHUs PYHKIIUU Ha TIPOMEK YTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-IHHEHHAs (QYHKIUHU. 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
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIUOHAJIBHBIE 3aBHCUMOCTH B peajibHBIX IMIpoLlecCax U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHMsA IOCJIEIOBaTelIbHOCTEH. MeTon
MaTeMaTH4ecKon UHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHSA BO3HMKHOBEHHS MAaTEMAaTHYECKOIO aHaju3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

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



HemnpepoiBubie (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHWs HEpaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

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

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOXKECTBEHHOIO —ammapara  Juis
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 oOmui genutens (ganee — HOJl) m HamMensblnee oOiee
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. M300pa’keHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON TIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO 4ncia. [Ipumenenne
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



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

DyHKUUM U TPaPuKu

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

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

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

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUHU 3ajad U3 APYTUX y4yeOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM [JI HAXOXKJACHUS HAWIY4dlIEero pEuIeHUus B
OPUKIAOHBIX 3aJayax, JId OIpEeleNeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

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

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

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepsr pemenuit nuddepeHInanbHBIX YpaBHEHHH. MaremaTuueckoe
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  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkKJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JIPyroe), yMeHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

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

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTEeMaTHYeCKWE 3HAHHUS B
WHTEpEcax 3I0pOBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-030OPOBUTEIILHOM €S TEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE >KMU3HEHHBIC ILJIAHBI,



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

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM Mg penieHdus 3agad B 00JIacTH
OKpYXKarolenl cpejbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH 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.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE 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 U IPOTUBOPEUN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

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



Bba3oBrble ucciienoBare/ibCkue 1eiCTBHA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO pPe3yjbTaTaMm
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(OpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pazNuyHBIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITETILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH 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 BOIPOCHI IO CYIIIECTBY 0OCYKIaeMOU TEMBI,
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 BO3PaKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, IKCIIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a/1a4uH, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJleTh HABBIKAMH  TIO3HABAaTENbHOW  pedrekcnn  Kak  OCO3HAaHUsA
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 JICSTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAaHHBIX,
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, JOroBapuBaThbcs, OOCYXAAaTh WpoOLIECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIUHUPOBATh CBOM JECUCTBHUS C APYTUMHU YI€HAMH KOMAaHJbI, OIICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3YNbTAThl MO0 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
PaIMOHANILHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb ICUCTBUTEIHHOTO 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 ONEpUpOBaTh MOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PAILIMOHAJIBLHBIM MIOKA3aTeNeM;

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

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

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

YpaBHeHUsI M HEPABEHCTBA:

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

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, MPUMEHATH METOJ HWHTEPBAIOB JJISI PEUICHUSA
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JIeJICHHEe MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3a/1aY;

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 PELIEHUsT CHUCTEMBl JIMHEWHBIX 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(pMUYECKUEe YpaBHEHUSI, HAXOUTh UX PEIICHUS C IOMOIIBIO PAaBHOCUIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
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 UCTIOIb30BAHUEM allllapaTta aiareopsol.

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 3HaueHUE (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 I10Ka3aTeJeM;

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 MPEIMETOB M 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, GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTAaBICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEI0BATEIBHOCTH,
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, HEMpEepbIBHAs 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 Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOJTHO OMepUpOBaTh TMOHATUAMH: HATypaJlbHOE U IEJ0€ YHCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHATh
anroput™m EBKinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HE0OXoauMble  (OpMYJbl  JIS  pELICHHUs] OCHOBHBIX  THIIOB
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,
coaepKalye MOIYJIU U MapamMeTphl;

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/IOBAaTh IIOCTPOCHHBIE MOJICIM C KCIOJIb30BAaHWEM arlapara ajareOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

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

CTPOUTH TEOMETpHUYECKHE o0pa3bl ypaBHCHHH M  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATH TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHNUS (DYHKIIMM HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

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

MCMOJIb30BaTh MPOM3BOJHYIO UISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUs B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ompeAeeHUs] CKOPOCTH M YCKOPEHHs TMpoliecca, 3aJaHHOro (Gopmynon win
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOUIAAN IIOCKUX (QUTYP U OOBEMBI TEJI C MOMOILBIO HHTETPAJIa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHaAJIN3a.



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 rpadpuku. CreneHHas GyHKIUS 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 hynkiuu. [Iponssoanas 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 3amauyu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI pecypest
1 [[MHOkeCTBO, oTepaluy HaJ MHOKECTBAMH 1
H UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTenbHBIC Yncia. PanimoHansHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue oneparuu ¢ 1
NENCTBUTEILHBIMA YHCIAMU
10 Moaynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTata BEIYMCICHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA LCIIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHUI

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHIA.
Onpenenurens MaTpULBL 2X2, €ro
reOMETPUYECKUN CMBICT M CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKIMNA

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6nacTh onpeeieHus] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblliee 3HaYCHHUE
(YHKIMH HAa IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEIBIM MOKazaTeleM. buHom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 Herorona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpadux

36 KonTponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKaluX CTEIICHU U KOPHH
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALTMOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHNS] UPPALMOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppAIMOHAIIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 Kak (yHKIIMH OOpaTHOW CTETICHHU C
HaTypaJbHBIM MTOKa3aTelIeM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHN

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM MTOKa3aTelIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEeHUS"

59 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBa

53 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

54 CreneHsb ¢ pallMOHALHBIM MTOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenpHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

pelIeHNs ypaBHEHUN




[Toka3zarenbHblie ypaBHeHUs. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1

YpaBHEHUU
Ka3aTebHBI BHEHUs. OCHOBHBIC

[Tokazare € ypaBHE O

59 METO/1bI PEIIEHUSI T0KA3ATEIbHbIX 1
YpaBHEHUU
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU

61 KonTponsnas pabora: "[lokazarenbHas 1
¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTOTapU(MBI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIIAX

67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALTUX

68 ’ 1
soraprudmsl
[IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX

69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U

70 ’ 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pelIeHNs ypaBHEHUN




Hcnons3oBanue rpaduka GyHKIUN A5

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/Ibl PEHICHUS JIOTapU(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/1bl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

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

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUYECKHUX

(GYHKIUH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHYECKHIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenue TpuroHoMeTprUECKUX YpaBHEHHM 1

100 Pemenune TpuroHoOMeTpHUUECKUX YpaBHEHHM 1
KonTposnpsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTebHOCTE. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocienoBarenbHoCTH. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apupmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHeuHO yObIBaroI1asi reoMeTpu4ecKast
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIei
reOMETPUYECKON TIPOTPECCHH

108 JIMHEeNHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponbHas padoTa:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEpBaJIOB JUIsl pEeLICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB MJIA PCHICHUSA

117
HEPaBCHCTB

118 MeTo1 UHTEPBAJIOB JIJISl PEIICHHUS
HEPaBCHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 IlepBast 1 BTOpas IpoOU3BOJHEIE KIINU

VH

199 Onpenenenue, reOMeTPUYECKAN CMBICI
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMN

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI
[IpousBoiHAs CyMMBI, POU3BEACHUS

130 ’ ’
YaCTHOTO U KOMIO3UINH (DYHKITUI

131 KonTtponsHas padora: "[IpouszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTpoJsbHAs paboTa
136 HOBTOPGHI/IG, 0000111eHIE, CHCTEMAaTU3aIAS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxnenue HauOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIUY Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0KJICHUS HAMJTYUYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[Ipumenenue mpou3BOIHOM JIst
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO GOopMYIIOi UITN
rpagukoM

16

[TpumeHeHre NPON3BOAHON IS
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Ui
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponbnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe F1eMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIe d7IeMEHTAPHBIX (HYHKIIAMN.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii cMbICT
UHTerpasia

97 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Herorona-Jleitoauma

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTErpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHre uHTErpana st HAXOXKIACHUS
00BEMOB T€OMETPUUYECKHX TE

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii udpepeHIraTbHBIX

32 .
ypaBHEHUH
MaremaTrueckoe MOJAEITMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KontponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 TpuronomeTpuyeckue QyHKIIHH, UX
CBOICTBa U rpaduku

36 TpuronomeTpudyeckue QyHKIIHH, HX
CBOMCTBA U rpadpuku

37 TpuronomeTpuyeckue QyHKIIHH, HX
CBOMCTBaA U rpapuku

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
O160p KOpHEIH TPUTOHOMETPHUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
O160p KOpHEIH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pewrenne TpuroHOMeTpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpuueCcKuX
HEPAaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPAaBEHCTB
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIUM.
Tpuronomerpuueckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIIECHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl"apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppaloOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PEIICHUS
MppaIMOHALHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHs
MppaMOHAIBEHBIX YPaBHECHHN
62 I'paduueckre METOIBI peICHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI pelIeHHS
[I0Ka3aTeNbHbIX YPaBHEHUN
64 I'paprueckue MeTObl peLIeHHs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paprueckue MeTobl peleHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peleHUs
norapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLeHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'paduueckue MeTo bl peleHus
69 MOKa3aTeNbHbIX U JIOTapu(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JoTapu(PMHIECKUX
HEPAaBCHCTB

71

I'paduueckre METO bl pelIeHUs
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKUX
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTesabHbIE U JIOTapU(PMUIECKHE
HepaBeHCTBa"

73

Kommiekcubie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (POPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYecKast pOPMBI 3aNHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckue oreparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOp,Z[HHﬁTHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTHU

79

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

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus GU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHas padoTa: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HatypainbHble u 1ensle yncia

85 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MOTYJIIO

90 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0
[IpumeHeHne NPU3HAKOB AETUMOCTU

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHH.

93 PaBHOCUIIBHBIE CHCTEMBI H CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHUIIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHaIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHU U

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpuMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYeCKUX 3a/]a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIaCTeH HAYKH U PEaTbHOU
KU3HU, UHTEPIPETAINS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHHEe CHCTEM K PELICHHIO
MaTeMaTH4eCcKuX 33/1a4 U 3a/1a4 13

102 pa3nuyHbIX 00JacTeil HayKH U peanbHOM
KU3HU, UHTEPIpETalNs NOTyIeHHBIX
pe3yabTaToOB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00IacTeil HAYKHU U peabHOM
KHU3HU, THTEPIPETANS OTYICHHBIX
pe3yJbTaToB
KonTtpoasHas padora: "CrucreMbl

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHanbHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHanbHbIE CUCTEMBI € TapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBa C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapaMmeTpamu

111 [Toka3zaTenpHbIC CHCTEMBI C TTapaMeTpamMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudecknue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuieckrne HepaBeHCTBA C

napameTpamMu




116

TpUroHomMeTpU4ECKre CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKHUX MOJIENIeN peabHbIX
CUTYalLlMi C MOMOLIBIO CUCTEM YPaBHEHUHN
C mapameTpaMmu

119

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIEIeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMmu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHuE, 0600IICHNE,
cUcTeMaTH3alus 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHU"

124

[ToBTOpEHUE, 0000IICHNE,
cuctemaTusanus 3Hanui: "HepaBenctra"

125

[ToBTOpEHnue, 060061IeHNE,
cucreMarusanvs 3Hanui: "HepaBeHncrsa"

126

[ToBTOpenue, 06061IeHNE,




cucremarusaius 3Hanuii: "HepaBencrna"

[ToBTOpEenue, 060061ICHNE,

127 cuctemaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusauus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucreMmarusanus 3Hanuii: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucremMaTn3anus 3HaHui: "MHTerpan u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucremMaTu3anus 3HaHuil: "OyHkuun"

132 [ToBTOpEeHue, o600mIECHNE, 1
cucrtemMaTu3anus 3HaHuil: "OyHkuun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucrtemaTu3anus 3HaHui: "OyHkuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTH3allus 3HaAHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anre6pa u Hauana aHanuza: 10-11 knacc: yrimyOneHHBIN ypOBeHb: yueOHUK/

I.A. Anmumos, FO.M. Kosarun, 0. B. Cugopos. u ap. Mocksa «lIpocsenienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Anrebpa u Hauana ananuza 10-11 knacc- meToguyeckoe nocooue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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