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HOACHUTEJIBHAA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haudalla MaTEeMaTUYECKOTO aHallu3a» SBISIETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MpPOrpamMMe CpeaHero oliiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbl, GOpMUpYeET
JIOTUYECKOe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
auciuIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeT CBOU
JTOCTH)KEHUSI B MaTEMaTUUeCKOM (opme.

VY4eOHbIl Kypc anreOpbl M Hayal MaTEeMaTUYECKOTO aHajiu3a 3aKjaJblBacT
OCHOBY [IJI1 YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIB30BaTh MX IS JajbHEWIero oOpa3oBaHHS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMHU anreOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIILIICHUE.

B xone usydyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIMecs MOJy4aloT HOBBIA OMBIT PEIICHUs NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYalUil,
UHTEpPOpETAMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTH4eCKUX 3aKOHOMEPHOCTE B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM IOTEHIIMATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 yd4eOHbIi wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJOKUTENbHON  KOHUEHTpPAllMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Meronumku oOydeHus anrebpe M HavajgaM MaTeMaTHYeCKOTO
aHaJIu3a JISKUT JEATeIbHOCTHBINA IPUHIIUN OOY4YEeHUSI.

B crpykrype yueOHOro kypca «Anredbpa ¥ Haudajla MaTeMaTH4YE€CKOIo
aHaJIM3a» BBIIEIICHBI CIEAYIOUIME COJIepKaTEeIbHO-MEeToauYecKue TuHuu: «Hucna
U BbIUUCHEeHUs», «DyHKIUU U Tpadukuy, «YpaBHEHUS U HEpaBEeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa H JOruka». Bce OCHOBHEBIE
COJICPKATEIbHO-METOIMUECKAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oO0miero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHbIid
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cede
COJIep)KaHUE HECKOJNbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TakKuX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
[IMPOKUM MAaTEMaTHYECKUM alapaTtoM, Y HUX MOCIeI0BaTeIbHO (OpMUPYETCS U
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEeMaTHUECKYI0 MOJENb peaJbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MMOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYEeCKasT JTHHHS «YWcla W BBIYMCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHHUN, BKIIOYAIONIMX B CeOs MCIOIB30BaHUE PAa3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBITOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IIEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJaud W OIlEpaluu: JeJIICHHE HaIelo,
ONIEPUPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHON CTENEHHM HAa MHOXXECTBE KOMIUICKCHBIX YHCEI.
bnarogapst mocienoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJIb3yeMBIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMs JJI PEUICHHs Pa3JInYHbIX 33724
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUHU MOJIENEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCA 0000IIeHue U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealn3yeTcss Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pazgene IlporpamMmmbl IpeayCMOTPEHO peELIeHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynapTaTe OOyd4aromiuecs OBJAJACBAIOT PA3IUYHBIMH METOJAMHU  PEILIECHHUs
palMOHANBHBIX, HMPPALHOHAIBHBIX, IOKAa3aTEeIbHBIX, JOTapuPMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapamerpsl. [lomydeHHbIE yMEHMSI IIMPOKO HCHIOIB3YIOTCS MpH



uccineoBaHul (PYHKIUNA C TMOMOIIBIO MTPOU3BOJHOM, MPU PEUICHUU MPUKIATHBIX
3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN (YHKIIUU.
JlanHasi conep:kaTesibHasi JUHUS BKJIIOYaeT B ce0s Takxke (OPMUPOBAHUE YMEHHI
BBITIOJIHATHL ~ pacu€Ttel 1o  (dopmynaMm, MpeoOpa3oBaHUS  PALMOHAIBHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKKe BbIPaKEHUI,
coJiepKalux cTeneHu u Jorapudmel. braromaps uzydeHuro anreOpanyeckoro
Marepuajia TPOUCXOAUT  JajbHEHIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBINUICHUSI O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JI€TYKTHBHBIX
paccyxaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. Auredpa
npemiaraetr d(pQGeKTUBHbIE HWHCTPYMEHTBI [IJIi PEHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aja4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOMKHOCTH Kak
SI3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas JuHusA «DyHKIMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33/1a€T MOCIIEN0BATEIbHOCTh U3YUEHHS MaTepuala. M3yueHue CTerneHHOH,
MOKa3aTeIbHOM, JIOTapU(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpauKoB, HCMHOJb30BaHUE (DYHKIHMM ISl pElIeHUs 3aJa4 U3 IPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIA30M,
TaK W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOpMYIaMu 3aBUCHUMOCTH MEXIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuas 3Toi cojepKaTeIbHON JIMHUU HAlleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadana maTeMaTHYeCKOTO aHaliW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTEeMaTHUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uKky  CIOXKHBIX (QYHKIUNA, OMPENeNsiTh WX HauOONbIINEe W HAUMEHBIIHNE
3HAUEHUs, BBIYUCIATH IUIOMAnd (Guryp u oOBEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHHus TpoieccoB. JlaHHas coaepkaTenbHas JHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIeNIed peallbHbIX CHUTYaIUH,
MO3BOJIIET HAXOJWUTh HAWJIy4lllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIIE
COI[MAIbHO-KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (HOPMabHO-JIOTUYECKOTO U
KPEAaTUBHOTO MBbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuaromuecs: y3HarOT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJBbHOW MaTeMaTUKHU
U TIpeajaraloT HamOoJiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIONIMI BCE pa3ieibl
MaTeMaTUKu u €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss TOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
MpaBWjIaM  [OCTPOEHHS  JOKA3aTeIbCTB.  3HAKOMCTBO €  JJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAaHUS, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENIECH peanbHbIX
CUTyallui, WCCJIENIOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO amnmapara ainreOpsl U
MAaTE€MAaTHYECKOTO aHaJIN3a, HWHTEPIPETAlNU TOJYYEHHBIX PpE3yJbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCTIONB3YETCs ISl PelleHus MPUKIATHBIX 3anad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YYEHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

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

JlelicTBUTENbHBIE uMCHAa. PalMoHanbHbIE W HPPAUMOHAIBHBIE YHUCIIA.
ApudmeTnyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHCia U ero cBoicTBa. [IpubamxEHHbIE BRIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c 1uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmed (GopMbl 3aNTMCH TEUCTBUTENBHBIX YUCEN VISl PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp € paluMOHAJIBHBIM [OKa3aTeJeM M €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
orapudmel.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

OcHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOro4JieHbl OT OJHOM II€peMEHHOW. JleneHne MHOrouieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LHedIbIMU
kod(punmenramu. Teopema Buera.

[IpeoOpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHHS MOKAa3aTeIbHBIX

YPAaBHEHHUM.
[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIC METOTBI pereHus

Jorapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHE hopMyIIBI. [IpeoGpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHM. PellieHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JMHEHHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUU CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHE ONPEIEIUTENs AJI1 PElICHUs
CUCTEMBbl JIMHEUHBIX YypaBHEHUU. PelleHue MNpUKIAaIHBIX 3aJad C IIOMOILIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIENM pPEAJTbHOU CUTyallMd C MOMOIIbIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad W3 Pa3JudHbIX o0JlacTel HAYKH W peaabHOU
KU3HU.

DYyHKIUHA U TPAaPUKHU

OyHkIusA, crnocoObl 3ananus ¢GyHKuuH. B3aumMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHuUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHBIE U Heu€THbIE QpyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHHsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (GyHKUIMS ¢ HATypaJdbHBIM U ILI€JIBIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduK KOpHA N-Oi cTenmeHW Kak (QyHKIUM oOpaTHOMU
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIHMOHAJIBHBIE 3aBUCMMOCTH B peajbHBIX IMpolleccax W SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MOCJIEI0BaTEIbHOCTEH. MeTox
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE " OrpaHUYCHHbIE
IIOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHUS MAaTEMaTUYECKOTO aHAIM3a Kak
aHaIM3a OECKOHEYHO MaJbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPHUUECKOMN
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpOLEHTOB. Mcmonb3oBaHWE MPOrpeccUd JJId PEUIeHUs pealbHbIX —3a1ad
IIPUKJIAJHOIO XapaKTepa.



HenpepoiBubie (GyHkIMu U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEpBIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB JUIs PEUICHHUS HEpPaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3HUeCKHil CMBICT MPOU3BOJIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIMH.

[IpousBoaHbIE  BJIEMEHTAPHBIX  (DYHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oIlepaliid HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOMXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYUCICHUS

Harypanbubie u nenble uncna. [I[puMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
qyuces, HaumOonpmui obmui gaenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputMa EBknnia s perenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. Anrebpawueckass W TpPUTOHOMETpUYECKass (QOPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalud C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMITJIEKCHBIX YHCET I perieHus: (GU3NUeCKrX U TEOMETPUIECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKux HEPaBEHCTB.

OCHOBHbIE METOJbl pELICHHS] MOKAa3aTeNbHBIX U  JOTrapuPMUUYECKHX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CUCTEM M COBOKYITHOCTEM palMOHAIbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEJIbHBIX U JOTapU(PMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajad M 3ajad W3 Pa3judHbIX 00JacTell HAYKH W peaabHOU
KU3HU, UTHTEPIPETALMS MTOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUNH U TPaPUKu

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAWHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PEIICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI AJid HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpyumeHeHne MpoU3BOAHON K UCCIIENOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEpPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3aJayax, I OIpEeleNIeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MJIU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TePBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaA. Beruucnenue
onpenenéHHoro uHTerpana mo ¢popmyine Hetorona-JleiOnua.

[Ipumenenue uHTETpana IJs HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB € MOMOIIbI0 audepeHInanbHbIX
YpPaBHEHUU.



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

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHICKOro  oOIIecTBa,  MpeJCTaBICHHUE O
MaTeMaTU4YeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUNUCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HSTUX JOCTWKEHUWA B JIPYTUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEJECHHUS, CBS3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCcCyKIECHUH, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BoCNUTAHUA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyJsipHAs (U3HUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pa3nmuuHbiM  cepam  mpodecCHOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun W peann3oBbIBATH COOCTBEHHBIE >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh U CIOCOOHOCTH K  MareMaTU4eckoMy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOT0 BOCITUTAHUS:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpelibl, OCO3HaHHE TII00ATIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0sIeM, OpUeHTaALUs
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpefbl, IJIaHUPOBAHHE IIOCTYNMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM ISl OKPY KAIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  MpPaKTUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYECKOW KyJIbTypOoW KaK CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIBHOCTh
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYHIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIIATENIbHbIE, €IMHIUYHbIE, YaCTHBIC M OOIIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUAX U YTBEPXKACHHSIX, MPEIJIaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

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

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: ydyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUsS, BbIOMpaTh Haubojee MOAXOMAUUA € YYETOM
CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

HCII0JIB30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, IBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENBHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
MPEANOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh A€QUIUTH UH()OpPMAIMKU, TaHHBIX, HEOOXOAUMBIX JiIsi OTBETa HA
BOMPOC U JJIsl PEICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3lIMyHBIX (opmax,
WLTIOCTPUPOBATH TpadUyECKu;

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

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO0menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMHU H
HEeasIMH  OOIIEHUs, SCHO, TOYHO, TIPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3ybTarT;

B XOJI¢ 00CYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMHI,
mpoOJIeMBI, pelracMoOi 3ajadd, BBICKA3bIBAaTh HJCH, HAICJICHHBIC HA ITOUCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, YKCIIEPUMEHTa, UCCIIEIO0BaAHMUS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEN ayIuTOPHH.

PerHHTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELIEHUs 3a/1aud, BIOUpaTh COCOO PEIICHHUS C
Y4ETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

BJaJ€Th HAaBbIKAMU  [I03HABAaTEJbHOM  pEeQEKCMHM KaKk  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTe€MaTHYE€CKON 3a/1a4H;

IpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aJlauH,
BHOCUTb KOPPEKTHUBHI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA IIEJIN U YCIOBUSIM, OOBSICHATh PUYHUHBI
JOCTHKCHUST WM HEJAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBUYaJTbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiaTh
BUIBl PabOT, JOroBapuBaThbcs, OOCYXJaTh WpoLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JECUCTBHUS C APYTUMHU YI€HAaMH KOMAHJbI, OIICHHBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouiuiicsi MOJTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucuia 1 BBIYUCJICHUS:

CBOOOJTHO OMEPUPOBATHh MOHATUSIMH: PAIMOHATIBLHOE YHUCTO, OEeCKOHEUYHas
nepuoAnYecKass JApoOb, MPOLEHThl, HPPAUUOHAIBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U ICCTBUTENbHBIX YHCEN, MOJIYJIb AEHCTBUTEIILHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JMJIsI PEUICHUS MPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MIPUMEHSTH NPUOINAKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, TPUKUIIKY U
OILICHKY pPe3yJbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(DMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PALIMOHAJIBLHBIM MTOKA3aTeNeM;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uucia, AECITHUYHBIE WU
HaTypajbHbIE JTOTapu(MBbI;

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

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

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pELIeHUs palMOHaIbHBIX W APOOHO-
palMOHAJBHBIX YPAaBHEHMM, MPUMEHATh METOJ HWHTEPBAIOB JJISI PEUICHUS
HEPABEHCTB;

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

CBOOOJTHO OMEpUPOBATh TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpPaBHEHHH,
MaTpula, ONpENEIUTENb MATpUlbl 2 X 2 W €ro TreoMETPUYECKUU CMBICH,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN Ul PELIEHUsT CHUCTEMBl JIMHEWHBIX YPaBHEHU,
MOJEIMPOBATh PEAIBHBIE CUTYAllMU C IMOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUH,
HCCIIEIOBATh IOCTPOCHHBIE MOJEIM C IOMOIIBIO MATPULl U ONPEACITUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUUA C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAXKECHH;

BBITIOJIHATD NTPEOOPAa30BaHMS YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTEMEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCII0JIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3oBaHus
aorapu()MUUYECKUX BBIPAKEHUM;

CcBOOOIHO OMEpUPOBATh MOHSATUSMHU: HPpALMOHANIBHBIC, MOKa3aTeIbHbIE U
Jorapu(pMUYECKUe YpaBHEHUs, HAXOJUTh UX PEIICHUS C IOMOIIBIO PAaBHOCUIbHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYJIBI sl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUH;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATH HEOOXOAMMBbIE  (QOPMYNBbl Ui  pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJICIMPOBATh pEaJbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCIOBUIO 3a/Jadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENIH C UCTIONB30BAHUEM allllapaTa anreopsol.

DYyHKIUHA U TPAaPUKU:

CBOOOHO OTMEpPHPOBATh MOHATUSAMU: (DYHKIHSA, CIIOCOOBI 3a1aHusl QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh OIpPENEICHUS U MHOXXECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepruoanYecKue QyHKITH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMBI (QYHKIIUM, HauOoJblliee W HaWMEHbIee 3HauyeHUE (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: CTeNEHHAs! (YHKUIUA C HATYPAIbHBIM U
[EJBIM TOKa3aTesneM, TpaduK CTENneHHONW (QYHKIMU C HATYpPaJbHBIM M IEJIBIM
nokasaresieM, rpa@uKk KOpHA N-OM CTeNneHu Kak (PyHKUIMU OOpPaTHOM CTENEeHU C
HATypaJIbHBIM ITOKa3aTeNIEM;

OMEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHas W JIPOOHO-IIMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO OMEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
dbyHKIMM, WX CBOWCTBAa W TpadUKH, HCIOJIL30BaTh HUX TpadUKH JUIS PEIICHHS
YpPaBHEHHM;

CBOOO/IHO OMEpUPOBATh MOHATUSIMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M peajbHOU
’KU3HU, BBIpaKaTh (OpPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEYHO yOBIBAIOIIass TEOMETPUUYECKAst MIPOTPECCHsl, TNHEHHBIN U
HKCMOHEHLIUANBHBIA POCT, GOopMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTAaBICHUE
O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCHM ISl PELICHUS pPEaNbHBbIX 3a7ad MPHUKIaJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUIMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEA0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTHYECKOTO aHajiu3a KakK aHalu3a
OECKOHEUHO MaJbIX;

CBOOOJIHO OMEPUPOBATh TMOHATUSMU: HEMPEPhIBHbIE (YHKIIUU, TOYKHU
pa3pseiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINH;

CBOOOJHO ONEpPUPOBATH TMOHATHEM: (PYHKIUS, HEMpEepbIBHAs Ha OTPE3Ke,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JIJIsl pelIeHUs 3a/1aY;

CBOOOJHO ONEpUpPOBaTh TMOHATUSAMU: TMepBasi M BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky ¢ yHKLINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (YHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON IS
pelIeHus 3a1a4.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OINEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl ONMCaHUsl PeaIbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

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

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOJTHO OMEpUpOBATh TMOHATUAMH: HATypaJlbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYypPaJIbHBIX M LEJbIX YHCEJ, MCIOIb30BaTh MPU3HAKH AEITUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHATh
anroput™ EBKinna;

CBOOOJTHO OMEpPUPOBaTH TMOHSATHEM OCTaTKa IO MOMAYJIO, 3alMChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMAaX CUHCIICHHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMITJIEKCHBIX YHCEN, MPEACTABISITh KOMIUICKCHBIE YHCIIA B anreOpandeckol u
TPUTOHOMETPUYECKON (opMe, BBIONHITH apu(METUUECKHUE OMEepalud ¢ HUMU |
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMEpPUPOBATH MOHSITUSIMU: HppalUOHATbHBIC, MOKAa3aTelIbHbIE U
norapuMuUYecKre HEPABEHCTBA, HAXOJUTh HUX PEIIEHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHSITh  HE0O0XOoauMble  (OpMYJbl IS PELICHHS] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTMIEPUPOBATH MOHSATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEpPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIECTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppaluroHaIbHbIE, MoKa3aTeJbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
coepKalue MOAYJU U mapameTphl;

NPUMEHATH rpaduuecKue METOIbI JJIsl pEIICHUs] YPaBHEHU U HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCMPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJICIM C MCIIOJIb30BAaHWEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOJIYUYECHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMITO3UIIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHUYECKHE o0pa3bl ypaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATh TOHATHUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
byHKIMH;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJI UCCIEA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh MPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OompeAeeHUs CKOPOCTHM W YCKOPEHMS TMpoliecca, 3aJaHHOro (Qopmysion wuiu
rpapuKoMm;



CBOOOJHO  ONEpUpPOBaTh MOHATHUAMM: MEpBOOOpa3Has, ONpPENEIEHHBIM
MHTErpaj, HaXOJWUTh MEPBOOOPA3HbIE JJIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOUIAAH IIOCKUX (UTYP U OOBEMBI TEJI C MOMOILBIO HHTETPaJIa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHUH;

pemaTe NpUKIaJHbIE 3a1a4d, B TOM YHUCJE COLUMAJIbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO ACHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PannoHanbHble YpaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
YpaBHEHUU
5 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
LEJIBIM MOKa3aTeIeM
3 ApubMeTnuecknii KOpeHb N-0if CTENIEeHHU. 15 1
HppannonanbHbie ypaBHEHUS
4 [TokazarenpHas pyakius. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
[TocnenoBaTrenbHOCTH U NPOTPECCUU 10
HenpepriBabie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoaprkre | Hpaktirieckite o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ HHTETpa 12 1
3 I'paduiku TpuroHOMETpUYECKUX (DYHKITHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, mokazareiabHble U 24 1
Jorapu(pmMuuecKre HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11esie uyncia 10
Cucrembl paliMOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEHME, 0600IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI pecypest
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1
H X CBOMCTBa
2 Juarpammer Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara JjIsl peleHus 3a1a49
Panmonansubie yncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OECKOHEYHBIE MTEPHONIECKHE TPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC ITEPHONUECKHIE TPOOH
5 [Ipumenenne npoOeii ¥ MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
pelIeHNs MPUKIAIHBIX 3a7a4
8 JlericTBUTENbHBIC YUCIIA. PallioHaIbHEIE 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
NENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTta BEIYMCIECHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH 1
HEPABEHCTB

15

MHOrouieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOTOYIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM TUHEMHBIX YpaBHEHUI

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

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

20

Onpenenurens MaTpuLpl 2x2, ero
TrE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYMCIIEHUE €TO 3HAUCHUS

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

23

Pemrenne npukiiagHeIxX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CIIOCOOBI 3aaHusT QYHKIIUH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKIMNA

26

I'paduk dynkumun. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

27

OO6nacTh onpeeieHus] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTHU (YHKIIMH

29

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

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DreMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIIHHA

32

DJeMeHTapHOe UCCIIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEJIBIM MOKa3aTelieM. buHnom




Hrrotona

Crerens ¢ LICIBIM MOKa3aTelieM. buaom

34 HeroTona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 LeIbIM NnokazareneM. E€ cBoiicTBa 1
rpadux

36 KonTponbnas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 ApubMeTnuecKknii KOpeHb HATYpPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

41 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIIEHUSI UPPALMOHATIBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEIICHUSI UPPALUOHATBHBIX
YpaBHEHUI
Wppaunonanssble ypaBHeHHUs. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU




HAPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HMPpAIMOHAIBHBIX YpaBHEHUHN

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAMOHAIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHs N-Oi CTENEeHU

49 Kak (yHKIIMH OOpaTHOW CTETICHHU C
HaTypaJIbHbIM IOKa3aTesieM
CaoiicTBa u rpaduK KOpHs N-0il CTETICHU

50 KakK (yHKIIMH OOpaTHOW CTETICHHU C
HaTypaJIbHbIM TIOKa3aTesieM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparnmoHaibHbIe
ypaBHEeHUS"

59 CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeNeM U
e€ CBOICTBa

53 CreneHs ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBa

54 CreneHs ¢ palMOHAIBLHBIM [TOKA3aTENeM U
e€ CBOICTBa

55 [TokazarenpHas GyHKINS, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

peLIeHNs ypaBHEHUI




[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PELICHHUS TIOKA3aTEeIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEUICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU

61 KonTponbnas pabora: "[lokazarenbHas 1

k. [Toka3zaTensHble ypaBHEHHSA"
VH

62 Jlorapudm gucia. ColicTBa Jiorapupma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HaTYpaTbHBIE JTIOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BBIPAKEHUM, COIEPKAITUX 1
sorapudmel

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALINX 1
soraprudmsl

69 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
norapuQmsl

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pelIeHNs ypaBHEHUN




Hcnons3oBanue rpaduka GyHKIUN A5

3 peuieHus ypaBHEHUN
Jlorapudmuueckne ypaBHeHUsI. OCHOBHBIE

74 METO/1bl peIIeHUs Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckne ypaBHeHUsI. OCHOBHBIE

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

76 METO/1bl pelIeHUs Jorapu(PMUIECKUuX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIA

78 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIMA

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
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT€HC
YKCJIOBOT'O apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GyHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHYECKHIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPKEHUI

o1 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPOKEHUI

92 [IpeoOpa3oBaHue TPUTOHOMETPHUIECKUX 1
BBIPAXKEHUI

93 [IpeoOpa3oBaHne TPUTOHOMETPHIECKUX 1
BBIpAKEHUI

94 Pemenue TpuroHoMeTpHUUECKUX YpaBHEHHM 1

95 Pemenne TpUroHOMeTpUYECKUX YPAaBHEHHIMA 1

96 Pemenue TpUroHOMeTpUYECKUX YPaBHEHHIM 1

97 Pemenne TpUroHOMeTpUYECKUX YPAaBHEHHIMA 1

98 Pemenue TpUroHOMeTpHUUECKUX YpaBHEHHIM 1

99 Pemenue TpuroHoMeTprUECKUX YpaBHEHHM 1

100 Pemmenne TpUroHOMETpUYECKUX YPAaBHEHHIMA 1
KonTposneHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUYECKUE ypaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS 1

nocliegoBaTelIbHOCTE. MeTox




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIC B OTpaHUYCHHBIC

103 nocyeoBarenbHOCTH. McTopust ananm3a
0ECKOHEYHO MaJTbIX

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 U SKCIIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu ajsi peneHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponbHas padoTa:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHK ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI T'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 UHTEPBAJIOB JIJIs PEIICHHUS

HCPAaBCHCTB




MCTOI[ HUHTCPBAJIOB MJIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl PEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIUH U1 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 115 penieHus 3a1a4

121 IlepBas 1 BTOpas Mpou3BOIHBIC KITUHA

VH

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOHOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIIN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMN

126 [TpousBoIHEIE 2JIEMEHTAPHBIX (QYHKIIHIA

127 [TpousBoIHEIE 2TIEMEHTAPHBIX (QYHKIIHMA

128 [IpousBoiHast CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMMO3UINH (DYHKITUI

130 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIINH (QYHKITUI

131 KonTtponsHas padora: "[IpouszBognas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




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

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoTsI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCae0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
HCCIe0BaHUIO (YHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIe0oBaHUI0 (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxnenue HanOOJIBIIIETO U

HaAaNMMCHBIICTO 3HAYCHU HCHpCpBIBHOﬁ

(GyHKIUY Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxxnenne HanOOIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenue HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[Tpumenenre mpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnnre Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

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

16

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




17 Kommosunus ¢hyHKImit

18 Komnozunust GpyHKI#iz

19 Komnozunust GpyHKImi

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3HbIe A1eMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii cMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Hrrorona-Jleitoauma

08 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTErpana st HAXOXKIACHUS
IonaAe mioCcKux Quryp

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

31 [Ipumeps! pemiennii qudepeHnanbHbIX

yYpaBHEHUH




[Tpumeps! pemenuit quddepeHInaIbHBIX

32 .
ypaBHEHUH
MaremaTrnueckoe MOJAEITUPOBAHUE

33 PEATBHBIX MTPOILIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
O160p KOpHEIH TPUTOHOMETPHUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH C NIOMOILIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Peurenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Pemienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

46 Pemienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Pemienne TpUroHOMETpHUYECKUX
HEPaBEHCTB
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPaBEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPaBEHCTB

59 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX HEPaBEHCTB

53 OCHOBHBIE METOIbI PEIICHUS
norapu(MUIEeCKUX HEPABEHCTB

54 OcCHOBHBIE METOIBI PEILICHUS
norapu(MUIEeCKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI peIIEHHS
norapu(MUIEeCKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIIECHHS

J'IOFapI/I(I)MI/ILIeCKI/IX HCEPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppaloOHAILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IBI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIoOHAILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHs
UppalMOHAIbHBIX YPaBHEHUH
62 I'padpuueckue MeTObl peLIeHUs
UppalMOHAIbHBIX YPaBHEHUH
63 I'papuueckue MeTobl peLeHUs
[I0Ka3aTeNbHbIX YPaBHEHUN
64 I'padprueckue MeTobl peLIeHNs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paprueckue MeTobl peleHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'papuueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTOIbl peLICHUS
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTOIbl peLeHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
yYpaBHEHUH
I'paduueckue MeTo bl peleHus
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUN




70

I'padmyeckure MeToabI pemieHUs
MOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKUX
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTesabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

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

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3alUCU
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernueckue oneparuu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[PIHﬁTHOfI IIJIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpﬂHHaTHOﬁ IIJIOCKOCTHU

79

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

80

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

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCECIT JIA




penreHus GU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponsHas padota: "KomruiekcHbie

82 |
qucna

83 HarypanbHble u nienpie yncia

84 HatypainbHble u 1enble uncia

85 [IpumeHeHue NpU3HAKOB AETUMOCTU
LEJIbIX YUCel

86 [IpumeHeHne nNpu3HaKkoB AETUMOCTU
LEJIbIX YUCell

87 [IpumeHeHue NpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

88 [IpuMeHeHue MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpuMeHeHre MPU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOAYIIO

90 [IpuMeHeHMe MPU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOAYIIIO
[IpuMeHeHue MPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
peleHus 3a/1a4 B IEeJIbIX YUClax

92 KonTponsnas pabora: "Teopus 1enbix
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUSA

94 Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

PaBHOCHUJIBHBIE CUCTEMBI B CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHaIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PECIICHUSA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHbIX
YpaBHEHUU

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUS] 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, UHTCPIPETAINS TIOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCcKuX 33/1a4 U 3a/1a4 13

102 pa3nuyHbIX 00JacTeil HAyKHU U peaNbHOM
KU3HU, UHTEPIpETalNs NOTyIeHHBIX
pe3yabTaToOB




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

103 pa3nMYHBIX 00IacTeil HAYKH U peabHOM
KU3HU, THTEPIPETANS TIOTYyICHHBIX
pe3yabTaToOB
KonTtpoasHas padora: "CrucreMbl

104 panroHaATBHBIX, UPPAIMOHATIHHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUIECKIX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHanbHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanrionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppannonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpamMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapaMmeTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmmuueckue CUCTEMBI C
napaMmeTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napaMmeTpamu

115 TpuroHomeTpuieckrne HepaBeHCTBA C

napameTpamMu




116

TpuroHomeTpu4ecKre CUCTEMBI €
rapamerpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKHUX MOJIENIeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIEIeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHUI
C TmapaMeTpamMu

120

KonTtponbHas padoTa: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHenus"

122

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

123

[ToBTOpEeHuE, 0600mICHNE,
cucTeMaru3anus 3HaHuil: "YpaBHEHHUSL.
Cucremsl ypaBHeHU"

124

[ToBTOpEenue, 06061IeHNE,
cuctemaTusanus 3Hanui: "HepaBenctra"

125

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

126

[ToBTOpenue, 06061IeHNE,




cucreMaruzanus 3Hanuii: "HepaBencrna"

[ToBTOpEeHue, 060061ICHNE,

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

128 cucremarusanus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

129 cucremarusanus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IICHNE,

130 cUCTeMaTH3aIus 3HaHui: "MIHTerpat u ero 1
npuMeHeHue"

131 [ToBTOpEeHUE, 0600IICHNE, 1
cucrtemMaTu3anus 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
cHUCTeMaTH3allnsl 3HaAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

Anre6pa u Hauana aHanuza 10»,Yuebnuk ais 10 knacca o6ieo0pa3zoBaTeIbHbIX
yupexaenuid. M. C. M. Hukonbckuii, M.K. Ilotanos, H.H. Pemetnukos, A.B.
[IeBkun. M. IIpocsemenue 2014r

—«Aunre0pa u Havyana aHanu3za 11», YueOnuk ans 11 knacca
ob1eo6pazoBarenbHbIx yupexaeHuit.C. M. Hukonwsckuit, M.K. ITotanos, H.H.

Pemetnukos, A.B. IlleBkun. M. IIpocsemienue 2014r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

. AnreOpa 1 Hadana MaTeMaTu4eckoro aHanuza: 10 ki1.: 6a30BbIi U TPOPUIBHBIN
ypoBHH: kaura mjs yautenst/ M.K. Tloramos, A. B. [lleBkuna. — M.:
IIpoceenienue, 2016.

4. AnreOpa u Havyasla MaTeMaTUYECKOTO aHAIN3a: JUIAKTHIECKUE MaTEePHaIbl
s 10 kir. /MK, TToranos, A.B. IlleBkun. — M. IIpocsemenue, 2016.

5. AnreOpa u Hauajga MaTeMaTHYECKOro aHanu3a. TeMatndeckue TecThl. 10

kacc: 6a30Beiil 1 mpoduabHENA ypoBHI/FO. B. Illenenesa. — M.: [IpocBemenue,

2016.



IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET
http://www.edu.ru

http://www.fipi.ru
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