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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MpOrpamMMe CpeaHero oliiero oopa3zoBaHus,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3YUYEHHUS BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C APYroll CTOPOHBI, POpMHUPYET
JIOTUYECKOe M aOCTPAKTHOE MBIIUIEHHE 00YyYalolMXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIs OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeT CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJAQJICHUS 3aKOHAMHM (U3UKH, XUMUHU, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUS YKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh MX ISl JadbHEUIEro oO0pa3oBaHUS U B
MOBCEIHEBHOM KU3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH aiureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C MOMOIIBI0 MHAYKLIHHU U pacCcyk’aaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHe W KOHKpPETH3allMio, abCTparupoBaHUE U aAHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanM3a» OOy4YarolIMecs MOJY4YaloT HOBBIA OMBIT PEIICHUS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYaLH,
UHTEpOpEeTallMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMeEpamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 y4eOHbIi wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJOKUTENbHONM  KOHIUEHTpPAallMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTH 33 IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtonuku oOydeHHs anreOpe W HauyajgaM MaTEeMaTHYECKOro
aHaJu3a JISKUT JEATeIIbHOCTHBIA MPUHIIUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepHKATEeIbHO-MEeTouYecKue JuHuu: «Hucna
U BbluucieHus», «OyHKuu U rpagukuy, «YpaBHEHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxkecTBa U Joruka». Bce oOCHOBHbIE



COZIePKATEIIbHO-METOIMUECKUE JIMHUU HM3YYalOTCS Ha TIPOTSHKEHUU ABYX JIET
o0y4yeHUs Ha YpPOBHE CpEIHEro oO0miero oOpa3oBaHUsl, €CTECTBEHHO JJOTMOJHSS
JpyT Ipyra U MOCTETICHHO HACHIMIAsCh HOBBIMH TeMaMHU W pazzienamu. JlaHHBINA
y4eOHBIM Kypc SBJISETCS HWHTETPATHBHBIM, TIIOCKOJIBKY OOBEIMHAET B cele
colepKaHNEe HECKOJBKAX MaTEeMaTHYeCKHX IUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMaTHYECKUA aHalu3, TEOPHs MHOXKECTB, MaTeMaTH4YeCKas
noruka u npyrue. Ilo mepe Toro kak oOydaromuecs OBJAJEBalOT BcE Ooiee
IIMPOKAM MaTEMaTUYECKUM alllapaToM, Y HEX TOCIEI0BATEIBHO (POPMUPYETCS H
COBEPIIIEHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYIHO MOJACIb pPCabHOU
CUTYaIllH, TPUMEHSATH 3HAHUS, TIOJYYCHHBIC TTPH U3YYCHHH Y4eOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSTEIIBHO CHOPMYIUPOBAHHOW MaTEeMaTHICCKOHN 3a7a4M, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepikaTebHO-METOANYECKas JTUHUA «YuCiia ¥ BBIYHMCICHUS» 3aBepIIacT
(bopMHpOBaHNE HABBIKOB HMCIIOJB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeqHero o0Iiero
oOpa3oBaHHs 0co0O€ BHUMaHWE  yHeiseTcs  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOIIUX B CeOS HMCIONB30BAHUE PA3IMYHBIX
GopM 3amucu YWcIa, YMEHHE JelaTh NPUKUAKY, BBITIONHATH NPUOTIKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, padOTaTh ¢ MaTeMaTHYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIOTIOJHSIIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJa4d W OIEpalMd: JEeJICHHUE Haleo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPAINU, a TaAKKE
U3BIICYCHUE KOPHS HATypaIbHOM CTENEHU HA MHOXKECTBE KOMILUIEKCHBIX YHUCEN.
brnarogaps mocienoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJNB3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMA WX MPUMEHEHUS NJIsl PEUICHUsS Pa3IMYHBIX 3a7ad
dbopMupyeTcsi Tpe/ICTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAyKd U e€ poiid B
MIOCTPOCHUHM MOJIETICH pPEeallbHOTO MHpa, IIMPOKO HUCIOJB3YIOTCS 0000IICHHE |
KOHKPETHU3AIIHS.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0y4eHUsT Ha YpPOBHE CpEIHEro oOmero o0pa30BaHUs, MOCKOJIBKY B KaXJIOM
paznene I[IporpaMMbl TPEeTyCMOTPEHO peIieHne COOTBETCTBYIOMMX 3ajad. B
pe3ynbprate OOydJarImuecs OBIAJNCBAIOT PA3TUYHBIMA METOJAMHU  PEIICHUS
pPAIMOHANIBHBIX, UPPAMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB W CHUCTEM, a TaKXKe 3ajad,
comepkamux mapaMeTpsl. [lomydeHHbIE YMEHUS WIMPOKO HWCIONB3YIOTCS TIPH
UCCIe0BaHNH (DYHKIIMA C TTOMOIIBI0 TMTPOW3BOAHON, TIPU PEIICHUH MPUKIATHBIX



3a/1a4 U 3a7]a4 Ha HaXOXJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUU.
JlanHasi conep:kaTesibHasl JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBIMIOJIHATH,  pacy€Tel 1o  dopmylaMm, mpeoOpa3oBaHus  palMOHAIbHBIX,
UPPALMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JallbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUST O0ydYaromuxcs, GOPMUPYIOTCS HAaBBIKK JIETYKTHUBHBIX
paccyxjaeHudt, paboTel C  CUMBOJBHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet d(PQGeKTUBHbIE HWHCTPYMEHTBI [IJIi PEHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aj[a4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKa HAYKH.

ConepxatenbHo-MeTonnueckas JuHuA «DyHKIMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO
CMBICIIE 337a€T MOCIEI0BATEIbHOCTh U3YUYEeHHs MaTepraiia. M3yduenue cTeneHHo,
MOKa3aTeILHOM, JIOTapU(PMHUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUHN, UX CBONCTB
U rpauKoB, HCMOJIb30BaHUe (DYHKIHMM Uil pelIeHus 3aJa4d U3 IPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJM30M,
TaKk U C pEIICHHEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYIaMu 3aBUCHUMOCTH MEXIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofepKaTeIbHON JIMHUU HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IIO3BOJIIIOUIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIeHNIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uKy  CIOXHBIX (YHKIUNA, OMPENeNsaTh WX HauOONbIINEe W HAMMEHBIIHNE
3HAUEHUsS, BBIYUCIATH IUIOMANU (Guryp m oOBEMBI TEJ, HAXOAWTH CKOPOCTH H
ycKOpeHusi TmpoiieccoB. JlaHHas coaepkaTelbHas JHHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTU TIOCTPOCHHUS MaTEMaTUYECKUX MOJIENIEd peasibHbIX CHUTYalUH,
MO3BOJISIET HAXOJWUTh HAWJIy4Illee PEIIeHUE B NPUKIAIHBIX, B TOM YHCIE
COI[MATbHO-KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUUYECKOTO
aHajau3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (POPMabHO-JIOTHYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOywaromuecs: y3HarT O



BBIJIAIOIIUXCS PE3yJIbTaTaX, IMOJYYECHHBIX B XOJI€ PAa3BUTUS MATEMATHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOINYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si SJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKU. TeopeTHKo-
MHO>KE€CTBEHHBIE TTPEJCTABIICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpejuiararoT Haubojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIIONMIMN BCE pa3ieiibl
MaTeMaTUKA M €€ TPUIIOKEHHUIN, OHU CBA3BIBAIOT PA3HbIE MATEMATUYECKHUE
OUCHMUIUIMHBL W HMX MPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxHO nAaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W MCIOJb30BATh €T0 JJIsl BBIPAXKEHUS CBOUX MBICIIECH.
Jlpyrum BaXHbIM TPU3HAKOM MATEMaTUKW KaK HayKd CIIeAyeT MNpU3HaTh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUN W CJEJOBaHUE OMNPEACIEHHBIM
npaBWwiaM  TOCTPOCHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO €  DJIEMEHTAMU
MaTeMaTHYEeCKON JIOTMKHW CIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIUICHUS
00ydJaromuxcs, M03BOJISET UM CTPOUTh CBOU PACCYXKJIECHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOI'0 MOJEIHMPOBAaHMS, KOTOPHIE IMPU3BAHBI
CIIocOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJENIOBAHMUS OSTHUX MOJIEJeHd C TOMOIIBIO amnmapara anreOpel U
MaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlHH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrpPaMMbl, IOCKOJIbKY BECh MaTepUal
y4eOHOro Kypca IIUPOKO HCTIOJB3YETCsA IS PelleHUs MPUKIATHBIX 3amad. [lpu
pEIIeHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydamllmuecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETHU3UPOBATH  IPoOJIEeMYy.
JlesiTenbHOCTh TO (OPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce M3YUYEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Haudajga MaTeMaTUYECKOTO
aHanu3za» orBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. [lpumeHnenue apobGedl W MPOLEHTOB IS
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEUCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpuOamkEHHbIE BBIUYUCICHUS, TTPaBUIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmied (GopMbl 3aNTMCH ICUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS TMPAKTUUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndyecknii KOpeHb HaTYPAIBLHOM CTENEHU U €T0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NENCTBUTENILHBIM MOKA3aTEJIEM.

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

CuHyc, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIOBOT'O apryMeHTa. ApPKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHsS W YypaBHEHUs-ciielcTBUs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS IETBIX U IPOOHO-PAIIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOro4JIeHbl OT OJHOW IE€pPeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOWIEH ¢ ocTatkoM. Teopema be3dy. MHorousnensl ¢  LEIbIMU
koddunmenramu. Teopema Buera.

[IpeoOpa3oBaHyss YUCIOBBIX BBIPAKEHUH, COEPIKANINX CTETICHU U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peueHus
UPPalOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
Jaorapu(pMUYecKuX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHU. PellIeHre TPUrOHOMETPUUECKUX YPABHEHU.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHUU. Ornpenenutens MaTpullbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCIICHNE €r0 3HAYCHUS, IPUMEHECHHUE ONPENEIIUTENS ISl PEIICHUs
CHUCTEMBI JIMHEMHBIX ypaBHEHWM. PelieHne NpUKIAAHBIX 3aJa4d C [OMOUIbIO
CHUCTEMBl JIMHEWHBIX YypaBHEHUM. lccienoBaHue MOCTPOCHHOM MOAEIU C
NIOMOILBIO MATPUIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
yYpaBHEHUW W HepaBeHCTB. lIpuMeHEeHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUYHbIX OOJacTe HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3ananus (yHKUMU. B3aumHO o0O0paTHble (YHKIMH.
Komnosunust ¢yskmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHBIE M Heu€THBIE QyHKIMU. [lepuoanueckue
¢yukiuu. IIpomMexyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHHs (PYHKITUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIPOOHO-IMHEHHAs (QYHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOEHUE X IPAPHUKOB.

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U 1I€JbIM NOKa3atenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOpHA N-OM CTEMEHUW Kak (PYHKIUU OOpaTHOM
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1S pEIICHUS] YpaBHEHHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIIUH 9HCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs TOCJEHOBATSILHOCTEH. MeTox
MaTeMaTH4eCKON WHYKIHH. MoHoTOHHBIE u OTpaHUYEHHbIE
MOCJIEA0BATEIBLHOCTU. VICTOpHUS BO3HMKHOBEHMS MATEMATHYECKOTO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIICH MeOMETPHUECKOM
MPOrpecCu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoUEHTOB. lcnonp30BaHWe MpPOrpeccM Uil PELIEHUs PeajJbHbIX 3a]ad
IIPUKJIATHOTO XapaKkTepa.



HenpepoiBubie (yHKIIMM U ux cBoiicTBa. ToOYkW paspbiBa. ACHUMHOTOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEepBIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3HUECKHl CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIMH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHMA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETUKO-MHOMXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

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

11 KIIACC

Yucia 1 BHIYMCICHUSA

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonplui obmui aenutens (ganee — HOJl) m HamMeHslnee oOiee
kpatHoe (npanee — HOK), ocTtaTkoB no Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApHU(PMETHYECKHE OMNEpalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oM cTeneHu U3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMIUIEKCHBIX YHCEN JJIsl pelieHus] (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHbIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpUroHoMeTpuyecKiuX HEPaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

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

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 Pa3judHbIX 00JacTell HAYKH U peajbHOU
KU3HU, HUHTEPIPETALUs TOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPuKU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELICHUHU 3aJady M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIN3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIET0  3HAYCHH
HENpPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
NPUKIAOHBIX 3aJayax, I OIpENeNeHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucienue
ompenenéHHoro uHTerpana mo ¢popmyine Hetorona-JleiOnmua.

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMIAAEH TUIOCKUX GUTYp U
00BbEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICJIMPOBAHME pEAIbHBIX IPOLECCOB € MOMOIIbI0 AU(QepeHInanbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  OOIecTBa,  MpeJCTaBIeHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUICKMX MAaTEMAaTHKOB M POCCUMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTWKEHHUUA B JPYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEICHHUS, CBS3aHHOTO C MPAKTHYECKUM
NPUMEHEHHEM JOCTIKEHHII HayKd U JEATEIbHOCTBbIO Y4YEHOrO, OCO3HAHUE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIUICHUI, PacCyKICHHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIleKTaM Pa3jIuYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
MHTEpPEecax 3J0pOBOTO U O€30macHOr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATHUH H
OTIbIXa, PEeryisipHas (U3NYecKas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBLHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHOM M COLMAIBHOM
Cpe/ibl, OCO3HaHUE TII00ATBHOTO XapaKkTepa dKOJIOTHYECKUX MpoOeM, OpUEHTAIUS
HA TPUMEHECHHE MaTEeMaTUYeCKUX 3HAHUM [JI penieHus 3aaad B 00J1acTH
OKpYJXKarolel cpebl, IJIaHUPOBAHHE IIOCTYNMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKd W  OOIIECTBEHHOW  MPaKTHUKW, IMOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOH ESITeIIBHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH JUISI PAa3BUTHS [HUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYILIECTBISITh MPOEKTHYIO W HCCIEAOBATENbCKYIO JeATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OILEHHS U CPAaBHEHHUSI, KpUTEPUU IPOBOJIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOMEHUAX U YTBEPXKACHHIX, MpEIaraTh KPUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiIMbIE€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUI0, TPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  pEIlICHUs, BbIOMpaTh  HauOosiee  MOAXOASIIMU € y4€TOM
CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (POpMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO Pe3yjbTaTam
OpOBENEHHOTO  HAOMIOJEHUs, HCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
MPENOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIIMTH MHDOpMAIUK, TaHHBIX, HEOOXOMUMBIX NIJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HH(POPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBIeHUS;

CTPYKTYpHpPOBaTh MH(OpPMALIMIO, TPEICTABIATh €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMHU H
IEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJYy PELICHHS 3aJayu,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/i¢ OOCYXXJIEHHUs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIE Ha ITOMCK
peIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYTHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3Wyud€ U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM ¢opme
bopMyIupOBaTh pa3HOIIACHS, CBOM BO3PAKCHUS,

MPEJICTABIATh PE3YJAbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BAHMS,
MPOEKTa, CaMOCTOSTEIHHO BHIOMpaTh (opmaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUS 3a/1ayy, BBIOUpaTh CIOCOO PEIICHHS C
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BApPUAHThI pEUICHUH C YYETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BJaJ€Th  HaBbIKAMU  IO3HABaTENIbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAJETh
crnoco0aMu CamMOINPOBEPKU, CAMOKOHTPOJIS TMpoliecca W pe3yibTaTa pelieHus
MaTeMaTU4EeCKOM 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTh KOPPEKTUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3YJIbTaTa 1€ U YCIOBUSIM, OOBSICHATH IPUUHHBI
JOCTHXKEHUSI UM HEJIOCTHXKEHUS Pe3yJbTaTOB AEATEIBHOCTH, HAXOIUTh OUIUOKY,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M MHIWBHUIYaJbHOU
paboThl TMpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJib COBMECTHOM
NESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiarh
BUIBl pPabOT, JOOTrOBapuBaThbCA, OOCYKAATh TIpoLlECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbIE€ IITYPMBI» W WHBIE), BBINOJIHATH CBOIO YacTh pabOTHl W
KOOPJAMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YJI€HAaMH KOMAaHJbl, OLEHHUBAaTh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyTHUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
NPEIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM pabodell MpOTrpaMMbl y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass apo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOTYJb NEHCTBUTEIHLHOTO YHCTIA;

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

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



CBOOOJHO ONEpUpPOBaTh TMOHATHEM: CTENEHb C LEJIbIM IO0Ka3aTeleM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApUDMETHUECKUI KOPEHb HAaTypalbHOU
CTEIICHHY;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAJIBHBIM MTOKa3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypaiabHbIE JTOTapU(MBbI;

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

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

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

OPUMEHSTh PAa3IMYHbIE METOJbl pEIIeHUs palMOHAIbHBIX W APOOHO-
pallMOHANIBHBIX YPAaBHECHHUM, MPUMEHSATh METOJ] HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTh
JeJICHME MHOTOYJIEHAa HA MHOI'OWIEH C OCTAaTKOM, Teopemy be3dy u teopemy Buera
ISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpulla, ONpENEIUTENb MaTpUlbl 2 X 2 W €ro TreoOMETPUYECKUH CMBICH,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPENEIUTENN JUIsl PEIICHUS CUCTEMBbl JIMHEHHBIX YpPaBHEHUU,
MOJEIIMPOBATH PEAJIbHBIE CUTYALlUH C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHUH,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATPHUIl U OIPEHCIUTENIEH,
MHTEPIPETUPOBATH MTOIYyUYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOPHSAMH IS MpeoOpa3oBaHUS
BBIPAXKECHHI;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpUpOBaATh MOHATHIMHU: HpPPALUOHAIIBHBIE, MMOKa3aTelIbHbIE U
Jorapu(pMuyYecKrue ypaBHEHUs, HAXOUTh UX PELICHUS C IOMOIIbIO PAaBHOCUIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUII;

CBOOOJHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpUMEHATh HEoOXoaumble  (QOpPMYIBl NI pPEUICHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPaBHEHHS, HEPABEHCTBA IO YCIOBHUIO 3aJayH, HUCCIEeJ0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB ¢ yHKINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUOINYECKUE PYHKITHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIUHM, HauOosblllee W HauMEHbIIee 3HaueHHe (QYHKIMM Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, Ipauk CTENeHHON (YHKIUU C HaTypalbHBIM U LEJIBIM
nokaszaTeneM, rpadUKk KOpHS Nn-oi CTENeHU Kak (YyHKUUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JPOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GbyHKIIMK, WX CBOMCTBA W TpaduKH, UCIONB30BATh WX TpaduKu IS peuieHus
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoOIIasi reOMeTpUIecKasi Mporpeccus, JUHEHHBIN 1
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapaKkTepa;



CBOOOTHO OIEPUPOBATH MOHATUAMHU: NIOCIEIOBATENBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINY;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIINI 1JIs1 pellieHus 3aa4;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH POU3BOJIHBIE CYMMBbI, IPOU3BEIAECHUS, YACTHOTO M KOMIIO3HUIIMU
NBYX (PYHKIIH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOECTBAMM;

UCII0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEACNIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMATHYECKOTO 00BEKTA, TOKA3ATEIbCTBO, PABHOCHIIBHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOO/IHO ONEpUPOBATh TMOHATHUSAMHU: HaTypajdbHOE U IEJI0€ YHUCIIO,
MHOECTBAa HATypPaJIbHBIX M LEIbIX YHCEJN, UCIOJIb30BaTh MPU3HAKU JIEIUMOCTH
uenbix uncesn, HOJ[ u HOK HaTypanbHbIX uncen A peuieHus 3a/1ad, IpUMEHSATh
anroput™m EBkinna;

CBOOOIHO OMNEpUpPOBAaTh TMOHITHEM OCTAaTKa IO MOMAYINIO, 3alHChIBaTh
HATypaJIbHbIEC YMCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMILIEKCHBIX YHCEeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4HUCia B aireOpanyeckorl u
TPUTOHOMETPUYECKON (pOopMe, BBINOIHATH aApU(PMETHUECKHE ONEPALUU C HUMHU U
M300pakaTh HA KOOPJAMHATHOM IIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
jgorapu(MuUYEecKue HEpPABEHCTBA, HAXOJUTh UX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYHIECTBJIAITh OTOOp KOPHEH TMpU PEIIEHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (HOPMYNbl  JJIE  pEHIEHUsS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYIMMHOCTEW pallMOHAIIbHBIX, UPPAIMOHAIIBHBIX, TTOKA3aTECIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM 1 HEPABEHCTB;

pelarthb palMOHAIBHEIE, MppaluroHaibHbIE, MoKa3aTelIbHbIC,
JorapuMUYECKUe ¢  TPUTOHOMETPUYECKHE ypaBHEHMs] M  HEPaBEHCTBA,
coepKale MOIYJIu U MapameTphl;

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

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPDAXKCHMS, YpPAaBHEHUsI, HEPABEHCTBA W MX CHUCTEMBI 10 YCJIOBHMIO 3aJayd,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJICIM C KCIOJIb30BAHUEM armapara ajareOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITHIA;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImit;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MIPOILIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajamu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

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

HCIOJIB30BAaTh IPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYUIIEro PEIICHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmNpeAeCHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aJaHHOro (Qopmysion wuiu
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
UHTErpaj, HaXOJWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

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

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIaTbHbIX YPaBHEHUH;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMH MaTEMAaTUUECKOIO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
| MHorounensl. PaninoHanbHble YypaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
) Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeneM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIIECHHU. 15 |
HppaunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyeckue BbIPAKECHUS U 2 1
ypaBHEHUS
7 [TocnenoBarebHOCTH U IPOTPECCUH 10 1
HenpepsiBuble ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ) |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, mokazareabHble U 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KomnunekcHeie uyncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
Cucrembl palMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ napameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoabHbie
padoTsl

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHO3K€eCTBO, Onepaluy HaJl MHOKECTBAMH U
WX CBOWCTBA

Hwnarpammsl Diinepa-Benna

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara s peleHus 3a1a4

Panmonansubie yncina. OOBIKHOBEHHBIE U
JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC
MepUOANIECKUE APOOH

Panumonansabie uncia. OOLIKHOBEHHEIE U
JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE TPOOH

[Ipumenenue npoOeii ¥ POLIEHTOB IS
penieHus MPUKIAIHBIX 3a7a4

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
penieHus MPUKIAIHBIX 3a7a4

JlericTBUTENbHBIC YUCIIA. PallnoHaIbHEIE K
HWppalMOHAIbHBIE YHUCIIA

ApupmeTrrueckue oneparum ¢
JeWCTBUTENIbHBIMU YHACITIAMHU

10

Moynb IEUCTBUTENBHOTO YUCIIA U €T0
CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUKA U OLICHKA PE3YJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHorousieHsl ¢ 1eIbIMi KO3 QULIneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCJICHHE €T0 3HAUCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS

21

[IpuMeHeHue onpeaeuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIix 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a1aHusT (DYHKIIUH.

B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkMU. DnemMeHTapHbIE
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonsiiee 1 HaumMeHblliee 3HaYCHHUE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeHas GyHKIUU

31

QHCMCHTapHOG HCCIICA0OBAaHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOC HCCJIICAOBAHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUI

33

Crermnens ¢ LIEIBIM MOKa3aTelneM. buHnom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTelieM. buaom

34 Herotona

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

16 Kontponsnas pabora: "CrenenHnas QpyHKIus.
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

18 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

19 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHs. OCHOBHbBIE

42 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
WppannonansHeie ypaBHeHUs. OCHOBHbIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHNS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU

UppalMOHAIBHBIX YpaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU

46 HPpaIMOHAIIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HMPpaIMOHAIIHBIX YpaBHEHUN

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUHN
CaoiicTBa U rpauK KOpHs N-Oi CTETNIEHU KaK

49 (dbyHKIIMM OOpaTHOM CTETIEHU C HATYpaJbHBIM
roKasaresemM
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHH KaK

50 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaTbHBIM
roKasaresemM
KonTtponpnas padota: "CsoiicTBa u rpadux

51 KOpHS n-oi creneHu. UppanuoHanbHbie
ypaBHEHUS"

5 CreneHs ¢ pallMOHAILHBIM [TOKa3aTeIeM U eé
CBOMCTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBA

55 [TokazarenbHas ¢yHKIINA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU A5
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN A5
pelieHus: ypaBHEeHU I

58 [Toka3zarenbHble ypaBHeHUA. OCHOBHbIE




MCTOJbI PCIICHHUA MMOKA3ATCIIbHBIX ypaBHeHI/If/'I

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH 1
60 [lokazarenbHble ypaBHEHUSA. OCHOBHbIE |
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH
61 KonTponsnas pabora: "[lokazarenpHas |

¢ynknus. [lokasaTenbHble ypaBHeHUS"
62 Jlorapudm uucna. CoiictBa orapugpma 1
63 Jlorapudm uyucna. CoiictBa orapupma 1
64 Jlorapudm uucna. CoiicTBa orapupma 1
65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMbI 1
66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
67 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX |
sorapudmsl
68 IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKALINX 1
sorapudmsl
69 IIpeoOpa3oBaHue BeIpaKEHUH, COAEPIKALINX 1
sorapudmsl
70 Jlorapudmuueckast pyHKIMs, €€ CBOUCTBA U 1
rpaduk
71 Jlorapudmuueckast pyHKIMs, €€ CBOUCTBA U
rpaduk 1
7 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHeHUH
7 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHeHUH
74 Jlorapugmuueckue ypaBHeHHsE. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTAPUPMUIECKUX
YpaBHEHUH

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pEIIeHUs] JJorapu(PMUUECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/1bI pelIeHUs Jorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN

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

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

21 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

%) ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 orpeielieHue TPUrOHOMETPUUECKUX (PYHKIUH
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeieIeHue TPUTOHOMETPHUYECKUX (PYHKIUH

YHUCJIOBOIO aprymcHTa




86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKECHUIN

91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX i
BBIPAKCHUI

9 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKEHUI

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKECHUU

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1

95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1

96 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1

97 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1

98 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1

99 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1

100 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
KontponbHas padota: "TpuroHoMmerpudeckme

101 BBIPAKECHUS U TPUTOHOMETPUUYECKHUE 1
ypaBHeHus"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS

102 IocJieIoBaTeIbHOCTEN. MeTon 1
MaTeMaTH4eCKON MHAYKIIUH

103 MOHOTOHHBIE Y OTPaHUYEHHBIE 1

OCIICA0BATCIIBHOCTH. I/ICTOpI/IH aHaJin3a




OECKOHEUYHO MAaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccust

107 Cymma OeckOHE4HO yObIBaroIen
reOMETPUYECKOM IPOrpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIMATIbHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

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

110 Hcnonp30BaHue Nporpeccuy Juisl peleHus
peanbHBIX 3a/1a4 NPUKIAJHOTO Xapakrepa

11 KonTtponbras padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepsiBHbIC PYHKIIMHM ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMHA

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpEe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB

117 MeTox MHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB

118 Meroa MHTEPBAJIOB Ul PELIECHUS HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX

GyHKIM 1715 pereHus 3a1a4




IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120
GYHKIMH 1S perieHus 3a1ad

121 IlepBast 1 BTOpas IpoOU3BOIHEIE KIINU

VH

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKIIIN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIIN

126 [Tpou3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA

127 [Tpou3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMMO3UIMH QYHKIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMMO3UINH (DYHKIUI

131 Kontponbras padota: "[IponsBoanas”

132 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHMi: "YpaBHeHusa"

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "OyHkunn"

TOTOBasi KOHTPOJIbHAs paboTa
134 4 0
TOTOBasi KOHTPOJIbHAs paboTa
135 4 0
136 [ToBTOpEeHue, 06001IeHNE, CCTEeMaTH3aIUs




3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K UCCIEA0BAHUIO
(YHKIMI HA MOHOTOHHOCTB M SKCTPEMYMBbI

[IprMeHeHre npon3BOIHOM K NCCIEA0BAHUIO
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

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

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

[IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO
(hyHKIIMI HA MOHOTOHHOCTbD U 9KCTPEMYMBI

[IpumeHeHue Mpor3BOIHON K HCCIIEI0BAHUIO
(GyHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA
OTpe3Ke

HaxosxaeHne HanOoJIbIIEro 1 HAMMEHbBIIETO
3HAa4YeHHUsl HeMPEPhIBHON (PYHKIMM Ha
OTpe3Ke

Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3HAa4YeHHUsl HEMPEPhIBHON (PYHKIIMH Ha
OTpe3Ke

10

HaxoxaeHue HarOOJIBIIEr0 ¥ HAUMEHBIIIETO




3HA4YEeHHUsI HEMPEPHIBHON (PYHKIIUHU HA
OTpE3Ke

11

Haxosxnenne HanOOJIbIIET0 ¥ HANMEHBIIIETO
3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpe3Ke

12

Haxoxaenne HaubosbIIero 1 HAMMEHBILIETO
3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

13

[IpumeHeHre Tpou3BOIHOM JIsl HAXOKICHUS
HAWJIYYIIEro PEIICHUs B MPUKIaAHBIX
3a1auax

14

[IpumeHeHre Tpou3BOTHOM TSl HAXOXKICHUS
HAWJIYYIIEro PEeUICHHS B IPUKIAIHBIX
3ajjagax

15

[IpumeneHnne Tpou3BOTHOM JIst
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpagukoM

16

[Ipumenenrie mpou3BOHOM JIs
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO (GOopMYIIOH UITH
rpapukoM

17

Komnozunus GpyHKImit

18

Komnozunus GpyHKImii

19

Komnozunus GpyHKImii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha




KOOPJMHATHOM MIIOCKOCTH

KonTtposneHas padoTa: "Mccnenoanue

22 (GyHKIUH C TOMOMIIBIO TPOU3BOIHOM"

” [lepBooOpa3Has, 0CHOBHOE CBOICTBO
nepBOOOpa3HBIX

24 [TepBo0Opa3zHbIe FeMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxoXAEHUsI TEPBOOOPA3HBIX

75 [TepBooOpa3zHbIe FeMEHTAPHBIX (QYHKITUH.
[IpaBua Hax0XAEHUS TEPBOOOPA3HBIX

26 Nuterpain. I'eomeTpuyecknii CMbICT
WHTerpajia

7 Beruucnenue onpeenéHHOro HHTErpaa 1o
dhopmyne Herotona-JleliGnura

)8 Beruucnenue onpeenéHHOro HHTErpaa 1o
dhopmyne Herotona-JleliGnura

29 [IpuMeHeHue nHTErpana 1y HaX0XKACHUS
IUIOIIAJEH MIOCKUX QUryp

30 [IpuMeHeHue nHTErpana 1y HaX0XKACHUS
00BEMOB r€OMETPUUYECKHX TEI

31 [Tpumeps! perienuit uddepeHnnaIbHbIX
ypaBHEHUH

1 [Tpumeps! perienuit tuddepeHInaIbHbIX
YpaBHEHUH
MaremaTnueckoe MOJEIUPOBAHUE PEAJIBHBIX

33 MIPOLIECCOB C MOMOIIBI0 AU PepeHITnATBHBIX
ypaBHEHUH

34 KonTtponsnas padora: "[leppooOpasnas u

nuHTerpan”




Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBO¥CTBA U rpaduKu

16 Tpuronomerpuieckue GyHKIUH, UX i
CBO#CTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX i
CBOMCTBa U rpaduku

18 Tpuronomerpruyeckue GyHKINU, UX i
CBOICTBa U rpaduku

19 Tpuronomerpruyeckue GyHKIUU, UX i
CBOMCTBaA U rpapuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpPaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH € MOMOUIBIO 1
TPUTOHOMETPUUYECKOH OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pelrenre TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenune TpuroHoMeTprYECKUX HEPABEHCTB 1

46 Pelrenre TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpruECKUX HEPABEHCTB 1

43 KonTtponeHas padota: "I'paduku |

TPUTOHOMETPUUYECKUX (PYHKIUH.




Tpuronomerpuueckue HepaBeHcTBA"

OcHoBHEIC MCTOABI PCIICHUS TOKA3aTCIIbHBIX

49
HEPaBEHCTB

50 OcCHOBHBIE METO/IBI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB

51 OcCHOBHBIE METO/IBI PEIICHUS MOKAa3aTETbHBIX
HEPaBEHCTB

57 OcCHOBHBIE METO/IBI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB

54 OcCHOBHBIE METO/IbI PEILIECHUS
Jorapu(pMUUEecKUX HEpaBEHCTB

55 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUEeCKUX HEPAaBEHCTB

56 OcCHOBHBIE METOIbI PELLICHUS
Jorapu(MUUEeCKUX HEPAaBEHCTB

57 OcCHOBHBIE METO/IbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLIECHUS
HppalMOHAIIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
HppallMOHAJIEHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS
HppaLMOHAJILHBIX HEPABEHCTB

61 I'padmyeckue MeTobI peneHus
HppalMOHANIBHBIX YPaBHEHUN

62 I'padmyeckue MeTob1 peneHus




HMPPALMOHAIIBHBIX YPABHEHUN

63

I'paduueckre MeTOIBI peleHHUS
II0KA3aTEeIbHBIX YPAaBHEHHUU

64

I'padmyeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUUECKUX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToapl pemeHust
JoTapu(PMUIECKUX HEPABEHCTB

68

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHEHU U

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMuuecKux
ypaBHEHUH

70

I'padmyeckue MeTo bl pereHus
MOKa3aTeJIbHBIX U Jorapu(pMUIECKuX
HEPaBEHCTB

71

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KonTposnpHas padoTa: "MppanuoHanbHele,
NoKa3aTeNbHbIE U JOrapupMUUIecKHe
HepaBeHCTBa"

73

KommuiekcHeie uncna. Anredpandeckas u
TpUTOHOMETpUYecKas (POPMBI 3aMUCH




KOMINJICKCHOT'O YHKCJia

KommnnekcHeie uncna. Anrebpanyeckas u

74 TPUTOHOMETpHYECKast (DOPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75 ApudmeTrueckue onepaum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 Apudmernueckue onepanuu c
KOMIUIEKCHBIMH YHCTIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

73 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMILJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YUCEI JIs

81 penieHus: GU3NIECKUX U TEOMETPUIECKUX
3a/a4

%) KontponbHas padota: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yncna

84 HarypanbsHble u nensie uyncna

25 [IpuMeHeHne npru3HaKoOB JEIUMOCTH LEBbIX
yucen

26 [IpuMeHeHne npru3HaKOB JEIUMOCTH LEbIX
yucen

87 [IpuMeHeHne npru3HaKOB JEIUMOCTH LETbIX




gucen: HOJl u HOK

HpI/IMeHeHI/IC IMPU3HAKOB ACIMMOCTHU LCIIBbIX

88 gucen: HO u HOK

29 [IpuMeHenne npru3HAKOB JEIUMOCTH LIEITBIX
YUCEJI: OCTATKHU 10 MOIYIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH HEITBIX
YUCEJ: OCTATKHU TI0 MOIYITIO
[IpuMeHeHne npru3HAKOB JEIUMOCTH LEITBIX

91 yucen: anroput™ EBknuaa At pemeHus
3aJ1a4 B IEJIBIX YUCIIax

9 KonTtponbHas padota: "Teopus menbrx
gucen"
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI 1 CHCTEMBI-
CIIEICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEH palluOHAIbHBIX YpaBHEHU
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUH

97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH MMOKA3aTeJIbHBIX YPAaBHEHUI

08 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U
COBOKYITHOCTEM MMOKA3aTEJIbHBIX YPaBHEHUI

99 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

100

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUuecKux
YpaBHEHUI

101

[IpuMeHeHne cUCTEM K PELICHHIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTY4EHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cuCTEeM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
YKU3HU, UHTEPIIpETALUs TOTYy4eHHBIX
pe3ynbTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHBIX 00JIACTEeH HAYKH U PEaTbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3ynbTaToB

104

KonTponsnas pabora: "Cucrembl
paIOHaTbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JoTapu(PMUIECKUX
ypaBHeHuUi"

105

PanmoHanbHbIE YpaBHCHUA C ITapaMCTpaMUu

106

PanumonanbHbIC HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

I/IppaLII/IOHaJILHBIC YpaBHCHU, HCPABCHCTBA

—_— | | |




C IapaMmeTpaMu

109

WppanmonanbHble CHCTEMBI ¢ TapaMeTpamMu

110

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111

[loka3zarenbHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA
C ImapaMeTpaMHu

113

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuuecKre HEPABEHCTBA C
napaMeTpamu

116

TpuronomeTpuyeckue CUCTEMBI C
napaMmeTpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C IOMOIIBIO YPAaBHEHUH C
rapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHUI C
napameTpamu

119

ITocTpoenue u nccnenoBaHue
MaTEMaTUYECKUX MOJIENIEH PEAIbHBIX
CUTYali C IOMOILBIO CUCTEM YPABHEHHH C
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Matematuka. AnreOpa 1 Hayajga MaTEeMaTHYECKOTO aHalln3a; yriayOJIeHHOe
obyuenue, 10 knacc/ Mepznsik A.I'., Homuposckuii JI.A., Tlonskos B.M.; non
penakuueit [lononsckoro B.E., O61mecTBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-I'PA®y;
AxrimonepHoe obmiectBo «M3maarenbctBo «lIpocBemnienue»

* MaTtemartuka. Anredpa U Hauajga MaTEeMaTUUECKOTO aHaIu3a; yriayOJieHHOe
obyuenue, 11 knacc/ Mepansk A.I'., Homuposckuii J[.A., [Tonsikos B.M.; oz
penakmueit [Togonbckoro B.E., O0miecTBo ¢ orpaHU4eHHOM
oTBeTcTBeHHOCTHIO M3naTenbckuil nentp « BEHTAHA-I'PA®y;

AxrmmonepHoe obmiectBo «M3marenbcTBo «lIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

bymko E.B. MaTtemaTuka: anrebpa u Hayajia MaTeMaTHYECKOTO aHAIH3a.
Yrnyonéunsrit yposens: 10 kmacc: meroaudeckoe nocodue/ E.B. Byniko, A.T'.
Mepsnsk, B.b. Ilononckuit, m.C. SAxup. - M. : Benrana-I'pad, 2020

bynko E.B. MaTtemaTtuka: anrebpa u Hayasla MaTeMaTHYECKOTO aHAIN3a.
Yrnyonéunerit yposens: 11 kmacc: meroamaeckoe nmocobue/ E.B. Byniko, A.T'.

Mepzinsk, B.B. ITononckuit, M.C. SAxup. - M. : Bentana-I'pag, 2020



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
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