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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MMOCKOJIbKY, C OJHOM CTOPOHBI, OH OOeCIeYyMBaeT MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYECKOE U a0CTPaKTHOE MBIIIJIEHHE O0yYaloMXCcsi Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIiuiiH. B pamkax naHHoro ydeOHOro Kypca OOy4aroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VYu4eOHbIl Kypc anreOpbl M Hayajl MaTEMaTHUYECKOTO aHaJIM3a 3aKJaJlbIBacT
OCHOBY Il YCIEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanMM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPIpETAUUd  TOJIYYEHHBIX  PEIIEHUH, 3HAKOMATCA €  [pPUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTpAallMKM BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH Y OTBETCTBEHHOCTH 3a MOJTYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00y4deHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIn3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT 00 yUEHHUSI.

B ctpykType yaebHOTO Kypca « Anredpa 1 Haqajia MaTeMaTUIE€CKOT0 aHATH3a»
BBIJICJICHBI  CIIENIYIOLIUE COAEpKaTeIbHO-METOANYEeCKUe JuHuu: «Yucna u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATEeNIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUH JBYX JET



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SBJISIETCS WHTEIPATUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJIbKUX MaT€MaTUYECKUX TUCLUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIU3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaromiuecsl OBJiaJieBatoT BCE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmapaTroM, y HMX IOCJIEI0BaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEalbHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPH HM3YYEHUM Y4YeOHOro Kypca, JJid pEeHIeHUs CaMOCTOSTEIbHO
chOopMyIMpPOBAaHHOW MaTeMaTUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOAMYECKasT JIMHUSA «YMCla M BBIYMCICHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhenseTcss  (OPMUPOBAHHMIO  HABHIKOB
paIlMOHANIbHBIX BBIYMCIICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMClIa, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crnenupuyYecKue 3aJaydl U ONepaluu: JCJCHHE Hallelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOOBbIe CBOWCTBA
PAIMOHANIBHBIX M UPPALMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEepalii, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnaromapss mocnenoBaTelbHOMY PACIIMPEHUIO Kpyra HCIOJIB3yEMBIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3JInYHbIX 3aj]ad
(GopmMupyeTcsi mpeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHue U
KOHKpEeTH3aLusl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIlHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PELICHUs
palMOHANBHBIX, HPPAIMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepxalux mapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA MpPH
uccieoBaHNM (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX
3a/1a4y M 337a4 Ha HAaXOXJEHUE HaOOIBIINX U HAUMEHBIINX 3HAYCHUH (PYHKIUU.



JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJIHATh  pacu€Tel 10  QopMynaM, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPHUUECKUX BBIPAKECHHH, a TaKkKe BBIPAKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTtepualia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00YyYaromuxcs, (OPMUPYIOTCS HABBIKU JCTYKTUBHBIX PAaCCYXICHUM,
paboThl C CHUMBOJBHBIMU (OPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ peKTuBHbIe
MHCTPYMEHTHI I PpEUICHHs] MPAaKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnveckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIJIEI0OBATENbHOCTh U3YUYCHHsI MaTepuana. M3ydyenue cTeneHHou,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKoOB, UCTIONB30BaHME (DYHKIIUH JUIsI PEIICHUs 3a7ad U3 APYTUX ydeOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBS3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss (GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONIMX BEIPAXKATh 3aBUCUMOCTH MEX]Ty BETUUMHAMU B PA3IMYHOM
dbopme: aHAIMTHYECKOH, Tpadrdeckoil u ciioBecHOU. Ero u3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

ConepxxarenpHas nuHusi «Hauama maTeMaTH4YecKOTro aHalv3a» MO3BOJISIET
CYIIECTBEHHO PaCIIUPHUTh KPYr KaK MaTeMaTH4eCKHX, TaK M MPUKIAJHBIX 3ajad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
yCKOpeHusl TmporeccoB. JlaHHas coxaepikaTenbHas JHMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKHX MOJENel peallbHbIX CHUTYaluH,
MO3BOJISIET HAXOAUTh HAMITyUlllee PEeIICHUE B TPUKIIATHBIX, B TOM YHCIIE COLIUATbHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaT€MAaTHYECKOrO aHajiu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIUICHUSA, (OPMHUPOBAHUIO YMEHHMH pAcHO3HABaTh TPOSIBICHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HatoT O BEIAIOIINXCS
pe3ynbTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKH KaK HAayKd, U 00 X
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTruku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
W TpeasiaraloT HauOoJsiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOUIUN BCE pa3lielibl
MaTeMaTUKl U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX MpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTEMaTHKU U HCMOJIb30BaTh €ro JUIsl BHIPAXKCHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  [OCTPOEHUS  JO0Ka3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMHU
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENIECH peanbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3TUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MAaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpE3yJbTaTOB. Takue
3a/1aHus BIUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YUEHUs BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. [Ipumenenue npoOeld M MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

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

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndyecknii KOpeHb HaTYPAIBLHOM CTENEHU U €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NENUCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHS U ypaBHEHUs-cliecTBHs. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METOBI PEIICHUS IEJbIX U APOOHO-PAMOHATBHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nensiMu kodduimeHtamu.
Teopema Buera.

[IpeoOpa3oBaHyss YUCIOBBIX BBIPAKEHUH, COEPIKANINX CTETICHU U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METO/IbI pelueHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHH. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TEOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, IPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHEWHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C I[OMOIIBK) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue nOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIpEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAJIbHOM KU3HH.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHblE (QYHKIMH.
Komnosunust ¢ysukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHuUs
rpadukoB ¢ yHKIHIA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. IIpomexyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAs (YHKIHMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IEIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduxk. CBoiicTBa U rpaduk KOpHs N-0ii CTEMEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HaTypaJbHBIM 10KA3aTEJIEM.

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

Tpuronomerpruueckass OKpPYKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA ITOCIENOBAaTCIBHOCTEH. MeTox
MaTeMaTU4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalW3a KaK aHajln3a OECKOHEUYHO
MAJIBIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObiBaromas
reomerpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIECH TeOMETPUUECKOU
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyia CIOKHBIX
IpoueHTOB. Vcnonb30BaHWE TPOTPECCHMM UL PELICHUS peajbHbIX 3a]a4
IIPUKJIATHOTO XapakTepa.



HenpepbiBHble (GyHKUMM W HX CcBOMcTBAa. Touku pa3pbiBa. ACHMNTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3MUeCKHil CMBICT POU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOospmui oOuui nenurtens (nanee — HOJl) m HammeHslnee ooOiee
kpatHoe (nanee — HOK), octaTkoB mo moayito, anroputMa EBkiuaa s peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIECTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. Pellienne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHUS] CHUCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y W 3a/1a4y U3 pa3IMYHbIX 00JIacTell HayKH U peajbHOM )KU3HU, HHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne meTonpl pelieHus ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/]IbI peLIeHUs 3a/1a4 C MapaMeTpamu.

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

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl. HaxoxkieHrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaUeHUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IpuMeHeHne NPOW3BOAHON I HAXOXKJACHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

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

HNuTerpan. ['eomeTpruuecknii cMbICI UHTETpaia. Beraucienue ornpe e i€ HHOro
uHTerpana o gopmyne Hetotona-JIeiiOnuia.

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

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBaHUE peajbHBIX MPOLECCOB C TMOMOLIBI0 U depeHIHATBEHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE 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(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUKM 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHM HMHCTUTYTAMH B COOTBETCTBUH C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHMCKMX MAaTEMAaTUKOB M POCCUKCKON MaTeMaTUYECKOW IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO TMOBEJACHHS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITEIbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7]a4, PEIICHUH, pacCyKIECHUNU, BOCIPUUMUYNBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOTo 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBBIO (3I0POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NpodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



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

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAYKH U OOIIECTBEHHOU MPAKTHUKU, TOHUMAaHUE MaTEeMaTHIYECKON
HayKH Kak c(hepbl 4eJI0BEUECKOM IeATEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISIT TPOCKTHYIO
U UCCJIEIOBATENBCKYIO AESTENBHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIAaCCU(DUKAIIUY,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pPEIICHUS, BBIOUPATh Hauboee MOAXOASIIUN C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOPMHUpPOBATH TUIOTE3Yy, APIryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaMU, IBICHUSIMHU, [TPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BbIABUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIINIO PA3IUYHBIX BUIOB U (POpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUA IO XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUEHHBIN Pe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auanaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO MO3WIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBIIATH IIJIaH, aJITOPUTM PCIIEHUS 33aJ1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOM MH(pOpMAIIUK.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTE€MaTHYE€CKOU 3aJ1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JTOCTIKEHUST WJIM HEJOCTI)KCHHS PE3yJIbTaTOB JEATEILHOCTH, HAXOJUTh OLIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiessTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PaObOTHI U KOOPJUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce 0Oy4aroUIuiicsi TOTYYUT CIIETYIOIINE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HPPANHOHATBFHOE YHCIO, MHOXXECTBA
PaIMOHANILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAY/Ih JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JIPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHS, TIPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



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

CBOOOJHO OINEPUPOBATH MOHATHEM: aApU(PMETHUECKUN KOPEHb HATypajibHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

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

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTa;

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

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPAaBHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHSATh METOJ] HWHTEPBAJIOB JUIsl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO PUITMEHTaMH, KOPHU MHOTOUIEHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
peLIeHus 3a1ay;

CBOOOJTHO OMEpUPOBATH TOHATUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHUA,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ero TEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHMH,
MOJIEIIMPOBATh PEAIBHBIE CUTYAallMU C MOMOIIBIO CUCTEMBI JIMHEUHBIX YPaBHEHUN,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH MPEOOPA30BAHMS YNCIOBBIX BBIPAKEHUH, COAEPKAIINX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
TorapuMUYECKUX BBIPAKECHUI;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, IMOKAa3aTEJIbHBIE H
Jorapu(pMUYECKHUe YpaBHEHUS, HAXOUTh UX PEIIECHUS C IOMOIIbIO PAaBHOCHIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEoOXoAWMble (OPMYIbl ISl  PEIICHWS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTEPUPOBATH MOHITUAMH: (PYHKIIHSI, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHWH (PYHKINUU, HYJTU QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuondeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBbI (YHKIUM, HauOoJsiblliee W HaWMEHbIIee 3HAaueHHe (QYHKIUU Ha
IPOMEXYTKE;

cBOOO/IHO ONEpUPOBaTh MOHATUSAMU: CTENEHHas! (GYHKIMS C HaTypalbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTeneM, rpauk KOpHs N-0oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-TMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GyHKIIMU, WX CBOMCTBA U TrpadUKH, HCIONB30BaTh UX TpaduKu sl pelieHUs
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIpAXKaTh (OPMYyJIaMU 3aBUCHMOCTH MEX]ly BETUUHMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTEOMETPHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHIUATBHBIN POCT, (POPMyJIa CIIOKHBIX MIPOILIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJACHHS MAaTEMaTUYeCKOro aHalh3a KakK aHaiau3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HENPEPbIBHbIE (PYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHI Il peLIeHUs 3a/]1a4;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

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

UCIIOJIb30BaTh T€OMETPUUYECKUM W (U3MUYECKHN CMBICT MPOU3BOAHOU Jis
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOECTBAMM;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a]]a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obyuenus B 11 kJjacce oOydaroOmMICS TOJYYUT CIICIYIOIINAEC
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yuciia ¥ BHIYHCTICHUSA:

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U IIEJIBIX YHCEII, UCIIOIb30BaTh MPU3HAKU ACIUMOCTH LIEJIBIX YHCET,
HO/l u HOK HarypaibHBIX 4HMcCeN I PEelIeHUs 3ajad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOIHO ONEpPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOYECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUUYECKON (pOpME, BBINOIHATH apU(PMETHUECKHE ONEPALMH C HUMH U
n300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMNEPHUPOBATH MOHSITUSIMH: HpPpaALMOHATBHBIC, TOKa3aTebHbIC U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OPMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYNMHOCTEW pAllMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MOKa3aTeJbHBIE,
norapumMuyeckue W TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METOAbI JIJIsl PEIICHUS YPABHCHUN U HEPABEHCTB, a
TaK)Ke 3a7a4 C IapamMeTpamus;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAHUEM armapara ainreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUH C TOMOIIBIO BSJIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH FT€OMETpUUYECKIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATHSIMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynKImi;

OPUMEHATh (QYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKoro anajamusa:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HANOOJbIIIEe M HANMEHBINEE 3HaUCHUs (QYHKIIMHA HEMPEPHIBHOMN Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWIY4dlIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-A)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIecca, 3a1aHHOT0 (hOpMYJION Uiu rpauKoM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

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

UMETh MPEACTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUHA Ha IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeNneM
3 ApubMeTnuecknii KOpeHb N-0if CTENEHH. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAXKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10
HenpepsiBuble pyHKiuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 UccnenoBanue QyHKINIA ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETpAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTprudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoka Bcero Konrpoaeneie  Ipakririeckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThl padoThI pecypest
1 MHO3K€eCTBO, Onepaluy HaJl 1
MHOKECTBAMU M UX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTnKo-
3 MHO>XECTBEHHOTO arlrapara JJis perieHus 1
3a7a4
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHONUECKHIE IPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC ITEPHUONIECKHIE IPOOH
5 [Ipumenenue npoOeii v IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4
7 [Ipumenenue npoOeii v IPOLIEHTOB IS 1
peuieHus NpUKIaAHbIX 3a7a4
3 JlericTBUTENbHBIEC YUCIIa. PallnoHaIbHEIE U 1
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu c 1

JeNCTBUTEIBbHBIMU YHCIaMU




10

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCIECHUM

12

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIC METOJIBI PEIICHUS TIEITBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHoOrouieHsl OT OJHON NEPEMEHHOM.
JleneHre MHOTOYJICEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Marpuia cucTeMbl JMHEHHBIX YPaBHECHHH.
Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

20

Onpenenurens MaTpulLpl 2X2, ero
TFE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €TO 3HAUEHUS




21

IIpuMeHeHue onpenenuTens Uil peeHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIHMSA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIEe QYHKIHH.
Komnosunus ¢pyHkumii

26

I'padux dyakumun. DnemeHTapHbBIC
npeoOpazoBaHus TpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢yHkiuu. Hynu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HaubOoubliee 1 HauMeHblIee 3HAUCHHE
(GYHKLIMHU HAa TPOMEXYTKE

30

JIuHeitHas1, KBapaTHUHas U JPOOHO-
JTUHeWHas QYHKIUH

31

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA




DNeMeHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTPOEHHE T'PAPUKOB ITHX PYHKITHHA

33 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona
CrenenHas GyHKIMS C HATypaJIbHBIM U

35 LeIbIM NnokazareneM. E€ cBoiicTBa 1
rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

38 ApubMeTnuecKknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUIH,
COJZIEpKalIuX CTEIEHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUI,
COJZIepKalIuX CTEIEHU U KOPHU
Wppannonansseie ypaBHeHH. OCHOBHbBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
Wppannonanssbie ypaBHeHHA. OCHOBHBIE

43 METO/IbI PELIECHHS] UPPALUOHAIBHBIX

ypaBHEHUH




Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHANIHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppAIMOHAIBHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HMppAIMOHAIBHBIX YpaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HMPpAIMOHAIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHs N-0i CTENeHH

49 KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOpHs N-0#f CTETICHU

50 KakK (PyHKIIMM OOpaTHOW CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
KontponsHas padota: "CBolicTBa 1

51 rpaduk KOpHS N-Oi CTEICHH.
Wppanmonanbublie ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

54 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOMCTBA

55 IToxa3zaTtenbHast GpyHKIMA, €€ CBOICTBA U

rpaduk




Hcnonw3oBanue rpaduka GyHKIUN 715

56 . 1
pelIeHus ypaBHEHUH
57 Wcnonb3oBanue rpaduka GyHKINAN 115 1
peuieHus ypaBHEHUN
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
58 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHEeHUS. OCHOBHEIC
I1 O
59 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
OKa3zaTenbHbIe ypaBHeHUI. OCHOBHEIC
I1 O
60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
ypaBHEHUU
61 KontponbHas padota: "[loka3zarensHas 1
¢bynaknus. [TokazarenbHbie ypaBHEHUS"
62 Jlorapudwm uncna. CoiicTBa jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsiTuuHbIe U HATYpaIbHBIEC JTOTAPU(PMBI 1
66 JlecsiTuuHbIe U HATYpAIbHBIEC TOTAPU(PMBI 1
67 [IpeoOpaszoBanue BbIpasKeHUH, 1
coJiepsKalux Jorapugmal
68 [IpeoOpa3oBanme BEIpa)KEHUH, 1
coJieprKalux Jorapugmel
69 [IpeoOpa3oBanme BEIpaKEHUH, 1
coJieprKalux Jorapugmel
70 Jlorapudmuueckast QyHKIM, €€ CBOWCTBA 1

U rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

71
U Tpadux

79 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHus ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIHNA 115
peuieHust ypaBHEHUI
JlorapudmMuydeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHCHHS.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHI

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHMA
KonTponsHast pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

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

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

82 ApKCHHYC, apKKOCHHYC M apKTaHT€HC

YHUCJIOBOIO aprymcHTa




ApKCUHYC, apKKOCUHYC ¥ apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKHIX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/ieNIeHue TPUTOHOMETPUUECKHUX
(yHKIMI 4HUCIOBOrO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopmyIibt

87 OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopmyIibt

88 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUHN

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUHN

92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAKCHUHN

93 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIPAXKCHUI

94 Pemenune TpuroHoMeTpu4eCcKuX
ypaBHEHUH

95 Pemenune TpuroHoMeTpruuecKux

ypaBHEHUH




Peurenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemenue TpuroHoMeTpudecKux
YpaBHEHUI

08 Pemenune TpuroHoMeTpruiecKux
YpaBHEHUU

99 Pemenue TpuroHoMeTpuvecKux
YpaBHEHUU

100 Pemenue TpuroHOMeTpUUECKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpUroHOMETpUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHUS "
[TocnenoBarensHOCTH, COCOOBI 331aHUS

102 OCJIEIOBATEILHOCTEN. MeTo1
MaTeMaTH4eCKOH MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus aHanuza
OCCKOHEYHO MaJIbIX

104 ApudmMernyeckast Iporpeccus

105 I'eomeTpudeckas mporpeccust

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIIen
TreOMETPUYECKON TIPOTPECCHH

108 JIMHENHBIN U SKCTIOHEHIMAIIBHBINA POCT.

Yucio e. (DopMlea CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHIMAJIBHBIA POCT.

109
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccuu s

110 peuieHus peaibHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 KontponsHas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIIMHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox MHTEPBAIIOB JUIsl PEIICHUS
HEPABCHCTB

117 MeTox MHTEPBAJIOB M1 PELICHHUS
HEPABCHCTB

118 MeTo1 MHTEPBAJIOB [ PELICHMUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 pereHus 3a1a4

120 [IpumeHeHNe CBOMCTB HENPEPBIBHBIX
GyHKUIUH U1 pereHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Omnpenenenne, reOMETPUYECKUI CMBICIT

MIPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM

124 YpaBHeHHE KacaTeNbHOU K TpaduKy 1
GbyHKITIT

125 VYpaBHeHHE KacaTelnbHON K rpaduKy 1
byHKIIMN

126 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKINH

127 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN 1

128 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUH

129 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

130 [IpousBoHasi CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMMO3UIMH QYHKIUI

131 Kontponbras padota: "[IponsBognas” 1 1

132 [ToBTOpEeHUE, 0600IICHNE, 1
cucTemMaTu3anus 3HaHui: "YpaBHeHus"

133 [ToBTOpEeHuE, 0600IICHNE, 1
cucreMarusanus 3HaHuii: "Oyukuun"

134 Hrtoropas koHTpoOJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa

136 [ToBTOpEHwMeE, O606IL[CHI:IC, 1
cUCTeMaTH3aIls 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

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

[Ipumenenre mpou3BOIHOM K
UccleoBaHuI0 QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

HaxoxnaeHue HaKOOJIBIIIETO U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOoOIIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBIBHON
(hyHKIIMM Ha OTpe3Ke

13

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HAXO0XJICHUS HaWJIY4YIEro peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTo (OpMYIOH M
rpadpukom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3alaHHOTo (GOpMyION Min
rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

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

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTaPHBIX

24 ¢dbynaknuii. [IpaBuia HaxOXKaECHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuii. [IpaBuia HaxoXaeHUS
MepBOOOPa3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICI
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOuuna

08 Briuucnenue onpenenéHHOro HHTErpaia
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHne uHTETpaa Jis

HaXO0XJACHUS IJIOIaIel TUIOCKUX QUryp




[IpuMeHenue uHTerpana s

30 HaXOXJICHUS 00BEMOB T€OMETPHUECKIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUI

32 [Ipumeps! pemiennii U pepeHnanbHbIX
YpaBHEHUU
MaremaTuueckoe MOAEINUPOBAHNE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHHM

34 KontponsHas padota: "IlepBooOpazHas u
nHTerpan”

35 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUN, UX
CBOMcTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C OMOILBIO

TpHFOHOMCTpHHCCKOﬁ OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUECKON OKPY)KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpudecKux
HEPaBEHCTB

45 Pemenune TpuroHOMeTpHUYECKHX
HEPaBEHCTB

46 Pemenue TpuroHOMeTpHUUECKHX
HEPaBEHCTB

47 Pemenune TpuroHoMeTpru4eCcKuX
HEPaBEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

59 OcCHOBHBIE METOIBI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEILICHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

>4 Jorapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIC METOJIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
50 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pereHus
HppalMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTobl pereHus
UppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabI peneHus
Jorapu(pMUUECKUX ypaBHEHHIHA
66 I'padmyeckue MeToab! peneHus
norapu(MUIECKUX HEPABEHCTB
67 I'padmyeckue MeTobI peneHus

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




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

69

I'padmyaeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapupMUIecKux
HEPABEHCTB

72

KonTtponbHas padoTa:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommuiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMILJIEKCHOTO YHUCIIa

75

Apudmernueckue onepaiuu c
KOMITJIEKCHBIMU YHCIIAMU

76

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,Z[HH&THOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILUIEKCHOTO Yucia

80 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMIUIEKCHBIX YUCEI JUIs

81 pelieHns pU3NYEeCKUX U reOMETPUIECKUX
3a/a4

82 KonTponbnas pabora: "KomriiekcHbie
gucna"

83 HatypanbHble 1 1ienbie yncia

84 HarypanbHbie u 11e1b1e yncia

85 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YnCell

86 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCell

g7 [IpuMeHeHune MpU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

88 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
mensix uncen: HO u HOK

89 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0

90 IIpumeHeHne NPU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LENbIX YUCell: anroput™ EBknuaa mis

peHICHHUA 3a4a4 B HCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYITHOCTb YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IBI PELIEHUS CUCTEM H
COBOKYITHOCTEW pallMOHaIbHBIX
yYpaBHEHUU

96

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW MPPALlMOHATIBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH IOKa3aTeIbHbIX
ypaBHEHUH

99

OcHOBHBIE METO/IbI PELIEHUS CUCTEM H
COBOKYITHOCTEH JIorapu(p)MU4ecKux
YpaBHEHUH

100

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUxX
YpaBHEHUH

101

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKHU U PeabHOM
JKU3HHU, HHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHnEe cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peallbHOMN
YKU3HU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHNe HEPAaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKU U pealbHOMN
YKU3HHU, HHTEPIIPETALUs MTOJTYYEHHBIX
pe3yJIbTaTOB

104

KonTtponbras padota: "Cuctemsr
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHHI"

105

PannonanbeHble ypaBHEHUS C
rnapaMmeTpamu

106

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppanmoHansHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu




111

[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuuecknue CUCTEMBI C
napameTpamMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuyeckre HEPABEHCTBA C
rapameTpamu

116

TpuroHomMeTprIeCcKre CUCTEMBI C
rapameTpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rnapamMeTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM
ypaBHEHUH ¢ apaMeTpamu

119

ITocTpoenue u uccaeroBaHue
MaTeMaTH4YECKUX MOJIEEN pealbHbIX
CUTYallUi C IOMOIIBIO CUCTEM
YpaBHEHUH C MapameTpamu

120

KonTtponpHas padota: "3anauu ¢
napaMmerpamu’

121

[ToBTOpEeHue, 060061IeHNE,
cUucTeMaru3anus 3Hauui: "YpaBHeHus"




122

[ToBTOpenue, 060061ICHNE,
cucTeMarusanus 3Hauui: "YpaBHeHus"

123

[ToBTOpEHue, 06001ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHHUSL.
Cucremsbl ypaBHeHUI"

124

[ToBTOpeHnue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpeHnue, o6oOIICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

126

[ToBTOpEeHue, 0600IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

[ToBTOpenue, 060611eHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoaHas
U e€ npumMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"

129

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npuMeHeHue"

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTtusanus 3Hanuil: "Murerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHnue, 06061IeHNE,
cucreMarusanus 3Hanuii: "Oyuxuun"

132

[ToBTOpEeHue, 060061IeHNE,
cucreMaru3anus 3Hanuii: "Oyukuun"




133 [ToBTOpenue, 060061ICHNE, 1
cucreMarusaius 3Hanuii: "Oyuxknun"

134 Wrorosas koHTposibHas paboTa 1 1

135 HroroBast KOHTpoJbHAS padoTa 1 1

136 [ToBTOpEHME, O606HI€HI:IC, 1
cHUCTeMaTH3allHsl 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10
. 136 10

[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NPoBePSIeMOro L
o0pa3oBaTe/ibHOIi MPOrPaMMbI CpeIHero o01ero 0Opa3oBaHusA
pe3yJabTara
1 Yucna v BEIYHUCICHUS
11 OnepupoBaTh MOHSATUSMHU: PAIMOHATBLHOE W JICHCTBUTEIHLHOE YHUCIIO,
' OOBIKHOBEHHAS U IECATHYHAS JIPpOOb, MIPOLIEHTHI
12 Bremmonusate  apudmMeTrhueckue  Oomepandd  C  palMOHATBHBIMH U
' IENCTBUTEIBHBIMA YUCIAMU
13 Bremmonasate  npuOMmKEHHBIE  BBIYMCICHUS,  HCIOJB3YS  MpaBHiIa
' OKPYIJICHHS, IeTIaTh MPUKHUIKY U OTIEHKY pe3yJbTaTa BIUYNCICHUI
OnepupoBaTh MOHATHSAMHU: CTEMEHb C LEJBIM TOKa3aTeleM, CTaHAapTHas
14 (dhopma 3amucu NEWCTBUTEIBHOTO YKCIIa, KOPEHb HAaTypaJlbHOUM CTEIICHU;
' HCIIOJIb30BaTh MOIXO Y0 (POPMY 3alUCH JACUCTBUTEIBHBIX YHCEI IS
pelieHus MPaKTUYECKUX 3a/1a4 U MPEICTABJICHHS TaHHBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHHOTO
15 yria; HCIOJb30BaTh 3alMCh IPOW3BOJLHOTO YIJIa dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (YHKITUN
2 VYpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATHSAMHU: TOXKIACCTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJIOE,
2.1 palmoHaIbHOE, HUPpAMOHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE
99 BrimonHATe  nmpeoOpa3oBaHUs TPUTOHOMETPHYECKHX BBIPAXKEHUH H
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BrimonHsaTe mpeoOpa3oBaHus LEIbIX, PAMOHATBHBIX U UPPATMOHATBHBIX
2.3 BBIDOKEHUI H pelaTh OCHOBHBIE THUIIBI LEJBIX, PAIMOHAIBHBIX U
UPPAIMOHANIFHBIX YPABHEHHUI U HEPABEHCTB
54 [IpumeHsTh ypaBHEHUS U HEPABEHCTBA I PEHICHUS MaTeMaTUYeCKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IuIHbIX 00JaCTel HAyKU U pealbHON )KU3HU
MonenupoBaTh peanbHbIE CHTYallUd Ha SI3bIKE alreOpbl, COCTAaBISATH
2.5 BBIPQKEHUsI, YPAaBHEHHU S, HEPABEHCTBA 10 YCIOBUIO 3a]1a4M, UCCIIEOBAThH
MTOCTPOEHHBIE MOJIENIN C UCTIOJIH30BAHUEM amiapara aareopbl
3 OyHKIMH U TpaduKu




OmnepupoBaTh MNOHATHUAMH: (YHKIMSA, CIOCOOBI 3amaHus  (pyHKIHH,

3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUYeHUH (QYyHKIUH, Trpaduk
(byHKIMHY, B3aUMHO 00paTHBIE (PYHKIHH
3.9 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYITH
' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki GYHKIHHA I peIIeHUs ypaBHECHHUNA
34 Ctpouth W uuTaTh TpaQuKH JHHEHHOW (YHKIUH, KBaIPaTHIHOU
' (GyHKIMHU, CTENEHHON (QYHKIMH C IeITBIM NOKa3aTeneM
Wcnonb3oBate rpaguku (GyHKOUE A8 HCCIEIOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH NP PEUICHUM 33Jad U3 APYruX Y4YEOHbIX MPEIMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMH
4 Hauana maTtemaTnyeckoro aHanmsa
41 OnepupoBaTh MHOHSTHUSMHU: TOCIEIOBATEIbHOCTh, apudmMernyeckas u
' reoMeTpHuuecKkas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBaIoOIlas TI'€OMEeTpHYecKas
4.2 mporpeccus, cymMmma O€CKOHEYHO  YOBbIBalollell  TeOMETpUYECKOM
IIporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W TPOTPECCUid IS
' pelleHus peabHbIX 33a4 MPUKIAJHOTO XapaKkTepa
5 MHoecTBa U JIOTUKa
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, OIIEPALIUU HaJl MHOKECTBaAMHU
Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar Juii  ONMCAaHUs
5.2 peabHBIX IPOLIECCOB U ABJICHUH, IPU PEILICHUH 3a/1a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUAMHU:  OIpENEJIEHUE, Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KJIIACC
Kon .
IIpoBepsiemble npeagMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna v BEIYHCICHUS
OnepupoBaTh HOHATHSAMM: HATypajJbHOE, LEJNOE YHCIIO; HCIOJB30BaTh
1.1 MPU3HAKK JETMMOCTH LEJNBIX YHUCEN, Pa3JIoKEHHE YHucia Ha MpOCThbIe
MHO>KUTENH JUI pelleHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PAlMOHAIBHBIM MOKa3aTeIeM




1.3

OnepupoBaTh NOHATUSAMHU: JOrapu(pM UKCla, JECATUIHBIE U HATYpaJIbHbIE
Jorapupmbl

VYpaBHEHMs U HEPABEHCTBA

2.1

[IpumensaTs cBoiicTBa CTENEHU Ui NPeoOpa3oBaHUSl BbIPAKEHU,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOEC YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BreImonHATE mpeoOpa3oBaHUs BBIPAKCHHMA, COJIEPKAIIUX JIOTAPH(MBI;
OTIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUH U €€ pelIeHHe;
HCIIONBb30BATh  CUCTEMY JIMHEWHBIX yPaBHEHWM I PELICHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss OpOCTEWINIMX  CHCTEM WM COBOKYIHOCTEH
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenpoBaTh peajibHble CHTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAXKEHUS, YPABHEHHUsI, HEPABEHCTBA M CHCTEMBI IO YCIIOBHMIO 33Ja4H,
HCCIIEeI0BATh MOCTPOCHHBIE MOJIEIH C UCII0JIb30BAHMEM arrapaTa ainreopsl

OyHKIUU U TpapuKu

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOANYECCKAS (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH IKCTpeMyMa (PYHKIIUH, HAUOOJIbIIEe U
HaMMEHbIIIee 3HAYCHUSI PYHKIIMHM Ha MPOMEXKYTKE; UCTIOIB30BATh MX IS
uccruenoBaHus GYHKINH, 331aHHON TpaprKOM

3.2

OnepupoBaTh NOHATHAMHU: TpadUKU MOKa3aTeIbHON, TOTapu(pMUIECKON U
TPUTOHOMETPUUECKUX (YHKUUN; H300pakaTb UX HA KOOPAWHATHOM
IUIOCKOCTH U UCIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHHUI U HEPABEHCTB

3.3

N300paxxaT Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKd  JIMHEHHBIX
YpaBHEHMH U MCIOJB30BaThb WX [UI1 PELICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUM

3.4

Ucnonb3oBate rpaduku (GYHKIUE A7 KCCIEIOBAaHUS IPOILECCOB H
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX IUCIUIUIMH

Hauana MaTemMaTuueckoro aHaimsa

4.1

OHepI/IpOBaTL NOHATHUAMU:  HCIPCPbIBHAA (I)YHKI_II/IH, IMPpON3BOAHAA
(I)YHKI_II/II/I; HCIIOJIB30BAThb FeOMeTpI/I‘leCKI/Iﬁ n (I)I/IBI/ILIGCKI/II\/’I CMBICJI
HpOHSBO,[[HOfI JUI PECIICHUS 3a1a4

4.2

Haxoauts IMPONU3BOAHBIC SJICMCHTApPHBIX Q)YHKHHP'I, BBIYHNCIIATH
MINPOU3BOJHBIC CYMMEI, IPOU3BCACHUA, YaACTHOI'O (bYHKLII/Iﬁ

4.3

Hcnonbs3oBaTh  MPOM3BOAHYIO JJISI  MCCIENOBAaHUSA  (DYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IIPUMEHSATh PE3YJIbTaThl UCCIECAOBAHUS K
MOCTPOEHHIO IPahuKOB




Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWIIYHIICTO PCUIICHUA B

44 NIPUKIIAHBIX, B TOM YKCJIE COLIMAIIBHO-OKOHOMUYECKHUX, 3aa4ax

45 OmnepupoBaTh MOHATHUSAMH: NEpBOOOpa3Hasi M HMHTErpal; IOHUMATH
' TeOMETPUYECKUH 1 (PU3MUECKHI CMBICIT HHTETpaja

46 Haxomute mepBooOpa3Hble 3JEMEHTapHBIX  (OYHKIHUH, BBIYHCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

4.7 Pemrars npukiiagHele 3a1a4u, B TOM YHACIIE COLMAIIBHO-3KOHOMUYECKOTO U

(bu3H9IecKOro XapakTepa, CpeJICTBAMU MaTeMaTHIECKOTO aHAIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OecKOHEUYHbIe  IepuoauYeckue  Jpobu.  ApudMeTudeckue  omnepanuuu ¢
1.1 | pauuMoHaJBHBIMHM YHCIAMHM, MPEOOpPa30BaHUS YUCIOBBIX BbIpaxeHHi. [Ipumenenue
npobeil M MPOLEHTOB JUIsl pelleHUsl MPHUKIATHBIX 3a/ad M3 PazIUYHbIX OTpacieit
3HaHUM U PEATTLHOM )KU3HU
[evictBuTenpHble  4yHcia.  PalMoHanmbHbIE W HppalMOHAJIbHBIE  YHCIIA.
1.2 | Apudmernueckue omepanyu C JICHCTBUTENHFHBIMH 4Yuciaamu. [IpuOmmkEéHHBIC
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1enbsiM mokazarenem. CranmapTHas (opma 3amucu ACHCTBUTEIHHOTO
1.3 | uyucna. Mcnons3oBanue noaxonsuied (GopMbl 3alUCH JI€HCTBUTENIBHBIX YUCEN IS
peleHus MPaKTUUECKUX 3aa4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTUIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCMHYC M TaHIEHC 4YMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
99 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Merton
UHTEPBAJIOB
2.4 | Pemenue Henblx U JpOOHO-pallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppaloHaIbHBIX YPaBHEHUH U HEPABEHCTB
2.6 | PemeHue TpUTOHOMETPUYECKUX YpaBHEHHH
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTEMATUYECKUX 33134 U 33134
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHKIMH. ['paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm QyHkum.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH




33 CrenenHas GyHKIHS ¢ HATYpPAJILHBIM H LIEJIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpudeckass OKpY>KHOCTb, ONpPEACICHUE TPUTOHOMETPHUYECKUX (DYHKIIMIA
' YHCIIOBOIO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3a/JaHus MOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
Apudpmernueckass W TeOMETpHUYECKash Mporpeccuu. beckoHewHo yObIBaromias
4o | TEOMETPHYECKas MPOrpeccus. CyMma OecKOHEYHO YOBbIBAIOLIEH TreoMeTpHUYecKOon
' nporpeccun. Dopmyna CI0XKHBIX HpOLEHTOB. lcmosb3oBaHME Mporpeccuu JUist
pelIeHNs pealIbHbIX 3aJa4d MPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoOxecTBO, omnepanud Haja MHOXecTBamH. Jlumarpammer Oitnepa — BenHna.
5.1 | IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO armmapaTa [Uisi ONHCAHMS peallbHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB
5.2 | Ompenenenue, Teopema, CIEACTBHE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Harypainbnbie u nensie yncna. [Ipu3Haky 1e1MMOCTH 1EeNbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresieM. CBOMCTBA CTEIIEHU
1.3 Jlorapudwm uncna. JlecaTuunble 1 HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COICPIKAIIMX JOTAPHPMBbI
99 [IpeoOpa3oBanue BhIpaKEHUH, COAEPKAIIUX CTEIIEHU C PAIMOHATIHLHBIM
' IOKa3aTejeM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA
26 CucreMbl NHHEWHBIX ypaBHEHUH. PeleHne NPHUKIATHBIX 337ad C I[OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PaIlMOHATIBHBIX YPABHEHU U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHMIA, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUnIHbIX 00JacTel HayKH U peallbHOM KU3HU
3 OyHKIMK U TpaduKH




Oynkius. Ilepuognueckue (yHkmuu. [TpomMexyTKn MOHOTOHHOCTH (DYHKITUH.

3.1 MakcuMymbl U MHHUMYMBI (GyHKUuu. HaunOosbliee n HanMeHbllee 3HAYECHUE
(GyHKIMU Ha TPOMEXKYTKE

3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu

3.3 [oxa3zaTtenpHast u norapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKu

3.4 Hcnons3oBanue rpadukoB GpyHKIMIA 4151 peIIeHIs] ypaBHEHUH U JIMHEHHBIX CUCTEM
Wcnonb3oBanne rpadukoB  QyHKOMNA UISE  HCCICHOBAaHUS  IPOLECCOB |

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPU PEUICHUM 3a/lad W3 JPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM )KU3HU

4 Hagana maTemaTnueckoro aHaimsa

4.1 HenpepriBHble QyHKIIMN. MeToa MHTEPBAJIOB /7Sl pELIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuil U GU3NIECKUI CMBICI TPOU3BOIHOM

43 [IpousBonHbie sneMeHTapHbIX (QyHKIUNA. POpMyIbl HAXOXKIEHHUS MPOU3BOJHOM

' CYMMBI, IPOU3BEJCHHS U YACTHOTO (DYHKIUI

[IpumeHeHre NPOU3BOJHONW K HCCIENIOBAHUIO (PYHKUMH HAa MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenne HanboIblIero 1 HauMeHbIIEero 3HaYeHUs] PyHKIMU Ha
OTpe3Ke
[IpuMeHeHre Nporu3BOJHOM U1 HAX0KICHHSI HAUTY4YIIEero PEIeHNs B IPUKIIaIHbIX

4.5 3a/auax, I OMNpPEACNICHHs CKOPOCTH TIpollecca, 3aJaHHOTO (opmynoi wuiam
rpadukoM

4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HBIX

47 WuTterpan, ero reoMmerpudeckuii 1 (pu3NYECKUil CMbICI. BbluncieHne uHTerpaa 1o

dbopmyne Hetotona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue meromamu J10Ka3aTenbCTB, aJTOPUTMaMU pEIIEHUs 3ajady;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
akcuoma, TeopeMa, CIIEJCTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKHU; TPUMEHATD UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIOKHOE YTBEP)KIEHHE, NMPUBOAUTH MPHUMEPHI U
KOHTPIPUMEPBI, HCIHOJIb30BaTh METOJI MaTeMaTHYecKON WHAYKLHUU;
MPOBOJUTH JIOKa3aTelbHbIE PACCYXKICHUS TMpU pEHIeHUH 3ajad,
1 OLICHUBATh  JIOTMUYECKYK) IMPABUIBHOCTb  PACCYXKJECHHM; yMEHUE
ONEPUPOBATH MOHATHUIMHU: MHOXECTBO, NOJMHOXECTBO, ONEpAIlMU Hal
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJIs ONUMCAaHUs pealbHbIX IPOLIECCOB U SIBIICHUN U MPU PELLICHUH
3aja4, B TOM 4YHCIE€ U3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpOBaTh MOHATUAMHU: Tpad, CBA3HBIN Tpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

YMeHue ONCpUPOBATh NOHATUAMU: HATYPAJIBHOC YHCIIO, LECJIOC YHUCIIO,
CTCIICHDb C LCJIbIM IIOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD
C panrnoHaJIbHbBIM IIOKa3aTcJICM, CTCIICHDb C ,Z[eﬁCTBHTCHLHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
ITPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOJAYJII0, PallHOHAJIIbHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HATYpaJIbHBIX, O CIbIX,
2 palOHAJIbHBIX, JEHCTBUTEIBHBIX qucell; yYMCHHC  HUCIIOJIb30BATb
IMPpU3HAaKU ACIMMOCTH, HalMEHBIINH 06H.IHI>1 JACINUTCIIb 1 HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
Pa3IMIHBIMHA IO3MIMMOHHBIMHA CuCTCMaMu CUHCIICHHA, YMCHUC
BBHINIOJIHATh BBIYMCJICHHE 3HAYEHUH U Hp606pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI leOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast Iporpeccusi, FTeOMeTpHUIEcKas porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpMYIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs
anreOpanyeckas); yMeTb HPOU3BOAUTH apuU(PMETHUYECKUE JIEUCTBHUS C
KOMIUIEKCHBIMH ~ YHCIIaMH;, TPUBOJUTH HPUMEPHl  UCIIOJIB30BaHUS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHAIbHBIE,
MoKa3aTejbHble, CTENEHHbIE, JIorapu@MHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS ¥ HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpHUpPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTb
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb ypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HHU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXKYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMY, TepBasi ¥ BTOpas NPOU3BOAHAS (DYHKIIUU, TEOMETPUYECKHUIA U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIYUCIISITH IPOU3BOJHBIE CYMMBI, TIPOU3BEACHHS, UYACTHOIO H
KOMITO3UIIMH (PYHKIUN, HAXOJUTh YpaBHEHHE KacaTeNbHOU K Trpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaxXOJUTh HAWOOJNBIINE W HAaWMEHBIIHNE 3HAYeHUS (YHKIIMI; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIIOJIb30BAHHEM arapaTa MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHATHh TPOU3BOJHYIO JIS HAXOXXICHHS HAWITY4IIEro
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMUYECKUX W

(u3MUecKUX 3aa4ax; HAXOAUTh IJIOMIAJAU U 00BEMBI GUTYP C TTOMOIIBIO




HWHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHUYCCKOI0 MOJACIHMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpPOUTh Tpa@UKU H3YyYEHHBIX (DYHKUMH, BBINOJHSATH MPeoOpa3oBaHUs
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELIEHUH 3aJa4 U3 JIPYrMX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peabHON >KM3HM; BbIpaXkaTh (POpMyJIaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 715 pelIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl O YCJIOBHIO 3aJaud, HCCIEAOBATh MOJYyYEHHOE pElICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENH C UCIOJIb30BAaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apu(pMeTHUeCKoe, MEJHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHMCIIOBOTO HabOpa; yMEHHUE W3BJIEKaTh, HHTEPIIPETUPOBATD
UH(pOpMaLUIO, TPEJICTABICHHYIO B TaOIUIIaX, HA MarpaMmax, rpadukax,
OTpaXKarollyro CBOMCTBA pEaJIbHBIX MIPOLIECCOB U ABJIEHUH; NPEJCTABIIATh
UHPOpMALIMIO € TOMOINbIO TaONUIl W JMarpamM; HcCCIeloBaTh
CTaTUCTHYECKHE JIaHHBbIC, B TOM YHCIE C MPUMEHEHUEM TpapuuecKux
METO/JIOB U 3JIEKTPOHHBIX CPE/ICTB; I'paMueCcKH UCCIIeI0BaTh COBMECTHbIE
HAOJIOIGHUST C TIOMOINBIO JarpaMM pacCeMBaHHMs M JIMHEWHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCHOJBb30BAHUEM TIpaUUEeCKUX METOJIOB; MPHUMEHSThH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHATUSAMH: Cly4allHas BeJIWYMHA, pPaCHpeIeiICHUE BEPOATHOCTEH,
MAaTeMaTH4eCKOe OXUIAHUE, JUCIEPCUs M CTaHJApPTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHUE HCIIOJIb30BATh CBOWCTBA W3YYEHHBIX pPACHpPEIEICHUNA U
pelleHns 3a/la4y; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJBIIUX YHCED,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATHIMU: COYETAaHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YWCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHwme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATUSIMH: TOYKAa, NpsMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXIY MPSMBIMH, YroJl MEXIy HpSIMOW U IJIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaT€MaTUYeCKHEe MOJENIU C MOMOIIbI0 T€OMETPUYECKMX MOHSATUH H

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'PaHHUK, PAaBUJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHUKA,
KyO, mapajienenumnen, npusMma, nupamuaa, (Gurypa U IMOBEPXHOCTb
BpallleHus, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

IPSIMOYT'OJIBHOTO TapaJIICNICIIUIIENA, MUPaMUIbl, MPU3MBI, LUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA IIOBEPXHOCTH, CEUCHUS KOHYCAa M LIWIMHIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C [IOMOIIBIO NIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax M IpHU3HAKaX reOMETpUYECKUX (Uryp, o0OOCHOBBIBaTh WU
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pPa3IUYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JOMOJHUTEIbHbBIE

MOCTPOCHUS
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YMeHme OIICpHUPOBATH TMOHATHUAMU: JABWKCHUC B  IIPOCTPAHCTBE,
napajuIeNIbHBIA IEPEeHOC, CHMMETPHSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIO0JIb30BaTh I'€OMETPUUYECKHE OTHOIICHUS
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
U3 peaJbHOM JKM3HM;, YMEHHE BBIUUCIATH F€OMETPUUYECKHUE BEITHMUMHBI
(nmuHa, yroj, momanb, 00bEM, IMJIOLIAAb MOBEPXHOCTH), HCIOJIB3YS
u3ydeHHble (OPMYNBI U METOJbI, B TOM YHCJE: IUIOMIAb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOIO Tapajviesienunena, MUPAMUbl, MPU3MBL, UWIMHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue ONCpUPOBATH MOHATHAMU: IMIPAMOYI'OJIbHAA CUCTEMA KOOPAWUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha 4YHCIIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOU3BCACHHUE, BCKTOPHOC TMPOU3ZBCACHUC, YIOJl MCKIAY
BCKTOpPaMU; YMCHHUC HUCIIOJIB30BATb BCKTOpHHﬁ 151 KOOp)IPIH&THLIfI METOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YmMmenue BLI6I/IpaTB MOAXOMAIIUNA METOHd  JJIst peuicHrA 3ala4iu,
NOHUMAHUC 3HAYUMOCTH MATCMATHKU B HU3YUYCHHU INPHUPOAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MaTeMaTU4eCKON HayKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nenbie yncia. [Ipu3Haku JeTMMOCTH LENbIX YUCelT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, TIPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JleicTBUs ¢ apupMeTHUECKUMU
' KOPHSIMU HATypaJIbHOW CTETICHN
14 CreneHp ¢ menbIM mokazateneM. CTermeHb C palMOHAIBHBIM ITOKa3aTelleM.
' CBolicTBa CTEIEHU
15 CuHyc, KOCHHYC WM TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTaPHUPMBbI
JlelictButenbHple 4HuCIa. ApUPMETHYECKHE Olepalud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamu. [lpuOmmx€HHble BBIYMCICHHS, MpaBUiIa OKPYIVICHUS, NPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHUCICHUM
1.8 [IpeoOpazoBaHue BeIpaKEHUN
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHCHHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHH
2.4 [TokazarenbHbie U TorapudMUIecKre ypaBHEHUS
2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUI M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucteMbl JMHEHHBIX ypaBHeHUN. OTpeenuTenb MaTpULlbl
3 OyHKIUY U TpapUKH




Oynknwms, crmocoOwl 3amanus GyHkuuu. ['paduk Gyaknuu. B3anmao oOparHbBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkunu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymn dyHxumu.
3.2 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MUHMMYMBI QyHKIuH. Hambosblee W HaumMeHbIIee 3HAUYCHHUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennast GyHKIUS C HaTypaJbHBIM M LENbIM Moka3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUHU, UX CBOMCTBA U IrpaduKu
36 Touku paspbiBa. AcumnTotel TpadukoB GyHkiuil. CpoiicTBa (QYHKUHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas u reoMmeTpudeckas mporpeccun. @opmMyna CII0KHBIX TPOIICHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC DIEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TPOM3BOJAHONW K HCCICAOBaHHMIO (YHKIIMA HAa MOHOTOHHOCTH H
4.2 aKkcTpeMyMbl. Haxoxienne HanOombIIero 1 HAaMMEHbIIETo 3HaYeHUsT (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMu. JlnarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALLECHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTuyeckoro ananusa; 10 kiacc.
yrinyonenHoe ooyuenue Mepsisk A.I'., Homuposckuii [I.A., [TonsikoB B.M.;
non peaakuueit [ononsckoro B.E. O61iecTBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;
AxrmmonepHoe obmiectBo «M3natenbctBo «lIpocBenieHue»

* Maremartuka. Anredpa 1 Hayajga MaTeMaTHYeCKOro aHanu3a; 11 kiacc.
yriayonenHoe ooyuenue Mepsisik A.I'., Homuposckuit I.A., [TonsikoB B.M.;
nox penakiueit [Togonbckoro B.E. O6mecTBo ¢ orpaHudeHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;

AxrmonepHoe obmiectBo «M3matenbcTBo «lIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJISA
1. AnreGpa 1 Hadayla MaTeMaTHYECKOTo aHaIu3a. /J[uakTHaecKkue MaTepHrabl.

[ITabynun M.U., TkaueBa M.B. u apyrue.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. bubnuoteka I{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

4. https://resh.edu.ru/
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