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INOACHUTEJIBHASA 3AIINCKA

VYyeOHblll Kypc «Alredpa W Hayajga MaTeMaTHYEeCKOTO aHajlu3a» SIBISETCS OJHUM U3
HamOoJiee 3HAUYUMBIX B IpOrpamMMe CpEeIHEero OoOUIero oO0pa3oBaHMs, MOCKOJBbKY, C OJHOM
CTOPOHBI, OH OOECIEYHWBAECT HWHCTPYMCHTAIBbHYIO 0a3y Il W3Y4YCHHUS BCEX ECTECTBEHHO-
HAay4HBIX KYpPCOB, @ C JPYrOd CTOPOHBI, (DOPMHUPYET JIOTUUECKOEe M aOCTPaKTHOE MBIIICHUE
oOydJaronuxcsi Ha ypOBHE, HEOOXOAUMOM IS OCBOCHMSI WH(MOPMATHKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIOBECHOCTHM U JPYrMX JUCHMIUIMH. B pamMkax [maHHOro yd4eOHOro Kypca
oOydJaroniyecsi OBJIAJIEBAIOT YHUBEPCAIBHBIM  S3BIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMyIUpPYET CBOM JOCTKEHHUS B MaTeMaTudeckon popme.

VY4eOHpIli Kypc aireOpbl U Haval MAaTEeMAaTHYECKOTO aHajn3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMH (U3UKHU, XUMHH, OHOJOTHUH, TIOHMMAHUS OCHOBHBIX
TEHJCHIIMNA Ppa3BUTUS DKOHOMHUKH U OOIIECTBEHHOM J>KW3HM, TO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IUMPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIONb30BaTh UX IS
nanpHeliero oOpa3oBaHUsT U B TMOBCEJHEBHOM >KM3HU. B TO e Bpems oOBjIajcHUE
a0CTPaKTHBIMHA M JIOTHYECKH CTPOTHMH KOHCTPYKIMSIMHU anreOpbl 1 MaTeMaTHYeCKOTO aHalln3a
pa3BUBAaET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKJICHUS C MOMOIIBI0 MHIYKIIMU U PacCy’KIaTh AEAYKTHUBHO, UCIIOIb30BaTh 0000IIECHUE U
KOHKPETH3aIMIo, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHUYECKOE
MBIIIICHHUE.

B xome m3yueHmst ydeOHOTOo Kypca «AnreOpa W Hadajla MaTEMaTHYECKOTO aHaIU3a»
oOydJaroniyecs: MOJy4arOT HOBBIM OMBIT PEHICHUs] NPUKIAJHBIX 3a7a4, CaMOCTOSTEIHLHOTO
MOCTPOEHUSI MaTeMAaTHUYECKUX MOJIEeH peajbHBIX CUTYyalluil, UHTEPIPETAIUU TOJIYYCHHBIX
PEIICHMI, 3HAKOMSATCS ¢ MPUMEPAMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTHUYECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblli Kypc 00J1ajlaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBII
peanu3yeTcss Kak d4epe3 ydeOHbI Marepuas, CrocoOCTBYIOMMA (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUsA, TaKk U depe3 crneuuPuky ydeOHOUW  JesTeabHOCTH, TpeOyromei
MPOJIOJDKATEILHON  KOHIIEHTPAlMM ~ BHUMAHUS, CAaMOCTOSTEIBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN Pe3yJIbTar.

B ocHoBe Meroaumku oOydeHuHs anreOpe W HadajgaM MaTEMaTU4YeCKOTO aHalu3a JIEKHUT
JEeSTETbHOCTHBIN MPUHIIUIT 00yUYEHUSI.

B cTpykType yuebHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO aHAIN3a» BBIICIICHBI
CIIEIYIONTNE COJIePKATeIbHO-METOINUECKHe JTUHUU: «YUucna W BeMHCICHUS», «DYyHKIIUA U
rpadukny», «YpaBHCHHS U HEpaBEHCTBa», «Hayama maTemaTndyeckoro ananmsa», « MHOXKECTBA U
noruka». Bce OCHOBHBIC COAEPKATETHLHO-METOIWYECKUE JIMHUM M3Y4YaloTCs Ha TPOTSHKEHUU
JBYX JI€T 00y4YeHHs Ha ypOBHE CPEIHEro O0Iero oOpa3oBaHUs, €CTECTBEHHO OTONHSS APYT
Apyra W TIOCTETICHHO HACBIMIAsACh HOBBIMH TEMaMH W pas3fcinamu. JlaHHBIA ydeOHBINM Kypc
SBJISICTCS. WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIMHAET B cebe coaepKaHUE HECKOJbKHX
MaTeMaTUYECKUX JTUCIUIUINH, TaKUX KakK airedpa, TPUTOHOMETPHs, MAaTeMaTUYECKUN aHaJu3,
TeOpHsi MHOXKECTB, MaTeMaTuyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE OoJjiee MIMPOKMM MATEMAaTHYECKUM ammaparoM, y HHUX IOCJIEI0BATEIHHO
bopMHpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOWTh MAaTEMaTHYECKYI0 MOJCNb pealbHOMN



CUTYallMM, MPUMEHATh 3HAHUS, MOJYyYEHHbIE NMPU HM3YyUYEHUHU Y4eOHOro Kypca, IJIsi PelleHUs
CaMOCTOSITENIbHO C(OPMYIUPOBAHHON MaTeMaTHYECKOW 3aJaud, a 3aTeM HMHTEPHpPETUPOBATH
CBOU OTBET.

ConepxarenbHO-MeTOAuYecKas TMHUA «Yncia u BRIYUCICHUS» 3aBepiiaeT GOpMUPOBAHKE
HABBIKOB MCIOJI30BaHUS JIEUCTBUTEIBLHBIX YHCEI, KOTOPOE ObLIO HAYaTO HAa YPOBHE OCHOBHOTO
oOmero odpa3zoBanusa. Ha ypoBHe cpeanero ooiiero oopazoBaHusi 0co00e BHUMaHUE YEISETCs
(GbOpMHPOBAHNIO HABBHIKOB PALIMOHAIBHBIX BBIUMCICHUM, BKIIOYAIONINX B ce0s MCHOJIB30BaHUE
pasITUYHBIX (GOpM 3allUCH YKCIIA, YMEHHE JeNaTh MPHUKUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYKCIICHUS, OLICHUBATh YUCJIOBBIC BBIPAKEHHUA, pabOTaTh ¢ MAaTEMAaTHYECKUMU KOHCTAHTaAMHU.
3HaKOMbI€ 00YYaIOIIUMCSI MHOKECTBA HATYPAJIbHBIX, 1IEJIbIX, PAIMOHAJIBHBIX U JIEUCTBUTEIIbHBIX
YyCeNl JOMNOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHMCel. B KaXaoM M3 3THX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My CIelU(UYECKUE 3a/1ayll U OIepalu: JeJIEHUuEe Haledo,
ONEpUPOBAHUE OCTATKAMH HA MHOXECTBE LIEJIBIX YHCEJ, 0COObIE CBOWCTBA PALMOHAJIBHBIX U
WppALMOHATIFHBIX YUCEN, apu(PMETHUECKUE OTIepallit, a TAKKE U3BJICYCHUE KOPHS HATypallbHON
CTEIIEHH HAa MHOKECTBE KOMIUIEKCHBIX 4ucell. braromaps mocienoBaTelbHOMY PaCIIUPEHUIO
KpyTa HCIOJb3YEMBIX YHCENI U 3HAKOMCTBY C BO3MOYXHOCTSIMM MX NMPUMEHEHUS IS PElICHUS
pa3IMYHBIX 33724 (OPMUPYETCS MPECTABIECHUE O €IMHCTBE MaTEMAaTHUKN KaK HAyKU U €€ pOoJu B
MIOCTPOCHUHU MOJIEJIEH peanbHOr0 MHUpPA, IIUPOKO UCHOJIB3YIOTCS 00001EHNE U KOHKPETU3alusl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSHKEHHUU BCEro OOyueHUs Ha
YPOBHE CpeaHero o0miero o0pa3oBaHUsA, IOCKOJbKY B KaxiaoMm pasaene [Iporpammbl
MPEAYCMOTPEHO pPElIEHHE COOTBETCTBYIOIIMX 33/4ad. B pe3ynbrare oOyuaromuecs OBJIaJE€BAIOT
pPa3IMUHBIMA ~ METOJAMU  PEIICHUS PAIlMOHAIBHBIX, UPPALUOHAIBHBIX, I[IOKA3aTEJbHbIX,
norapu(MUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHMM, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
coaepkamux napaMerpol. llonmydeHHbIEe yMEHUS MIMPOKO HCIOJIB3YIOTCA IMPU KCCIECIOBAHUU
(GyHKLIMIA C TOMOLIBIO MPOU3BOIHOM, P PEIIEHUHU MPUKIAIHBIX 3a/1a4 U 337a4 Ha HaXO0XKJIECHUE
HauOOJIBIINX U HAUMEHBIUX 3HaueHu PyHkiuu. JlaHuas copepskatesibHasi JUHUS BKJIIOYAET B
ceds Takke (POpPMHUPOBAHUE YMEHMU BBINONHATH Pacy€Thl MO (opMynaMm, MNpeoOpa3OBAHMS
pallMOHAIIBHBIX, UPPAMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKe BBIPAKEHUH,
colepKalux cTeneHu W Jorapudmbel. brarogaps u3ydeHuio anredpandeckoro marepuaia
MPOUCXOJUT JaJIbHEWIIEe pPa3BUTUE AITOPUTMUYECKOrO U aOCTPAaKTHOTO  MBILUICHUS
oOyyaromuxcsi, opMHUPYIOTCS HABBIKU JICAYKTUBHBIX PACCYXKJIECHHUM, pabOThl ¢ CUMBOJIbHBIMU
dbopmamu, MpeICTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEHN B BHUJIE PABEHCTB U HEPABEHCTB.
Anrebpa nipemiaraet 3 (PeKTUBHBIE UHCTPYMEHTHI JIs1 pEIISHUS MPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3aa4, HArJsiTHO JEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK A3bIKa HAYKH.

ConepxarenbHo-MeToauveckas JUHUS «DyHKIMM U TrpapuKW» TECHO NEPerieTaeTcsi C
APYrUMHU  JIMHUSIMH ~ y4eOHOTO  Kypca, TIIOCKOJbKY B  KakOM-TO  CMbICIE  3aJaéT
MOCJIEIOBATENbHOCT ~ M3Y4YEHHs  Mmarepuana. V3ydeHne  CTEeNeHHOM, IOKa3aTeJbHOM,
norapu(MUIECKOd U TPUTOHOMETPUUECKUX (DYHKIIHM, UX CBOWCTB U rpadMKOB, UCIOJIb30BAHUE
GyHKIUA 19 perieHus 3aJad U3 APYruX Y4eOHBIX NPEAMETOB M peajbHOM JKU3HU TECHO
CBSA3aHO KaK C MAaTEeMAaTHMYECKUM aHAJIM30M, TaK U C PELIEHUEM ypaBHEHUHN U HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMaHUE yaenseTrcss (OPMHPOBAHUIO YMEHHS BBIpaXath GopMyIamMu
3aBUCUMOCTH MEXKIY Pa3IuYHBIMU BEJIMUYMHAMHU, UCCIIEIOBATH MOJIYYCHHBIC (PYHKIIMU, CTPOUTH
ux Tpaduku. Marepuan 5TOM coAepKaTEIbHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUU U



HABBIKOB, TMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B Pa3Iu4yHOU (dopme:
aHAMUTHYECKOW, Tpaduueckoii W cioBecHOW. Ero w3ydeHme CrmocoOCTBYEeT pa3BUTHIO
ANTOPUTMHYECKOTO  MBINUICHHS, CIIOCOOHOCTH K  OOOOIIEHWI0 ¥  KOHKPETH3alluH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Hadanma mareMaTHueckoro aHajan3a» IMO3BOJSET CYIIECTBEHHO
pacHIMPUTh KPYT KaK MAaTeMAaTHUYECKHUX, TaK U MPUKIAAHBIX 33J]lay, JOCTYIHBIX 00y4aromumcs,
TaK KaK Y HUX TOSBIISIETCSI BO3MOYKHOCTh CTPOHUTH TPAPUKU CIOXHBIX (DYHKITHH, OTIPEISIsITh UX
HanOOJIBIITNE W HAWUMEHBIIINE 3HAYCHHS, BRIUUCIATH TIOMATu GUTyp U 00BbEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpeHHusi TmpoleccoB. JlaHHas cojaepxaTelbHas JMHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHUSI MATEMAaTHYECKUX MOJIeJIel pealbHbIX CUTYyallui, IO03BOJSET
HaxXOJIUTh HAWJIydIlllee pEeIIeHWE B MPUKIATHBIX, B TOM YHCJE COIUAIbHO-DPKOHOMHYECKHX,
3a/la4ax. 3HAKOMCTBO C OCHOBAaMHM MAaT€MaTHYECKOrO0 aHaju3a CIOCOOCTBYET pa3BUTHIO
a0bCTpakTHOTO, (HOPMATHHO-IOTHIECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOydaronimecs
y3HAIOT O BBIJAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUSI MATEMAaTUKU KaK HAYKH, U
00 ux aBTOpax.

ConepxarenpHO-MeTOaUYECCKas JHHUS «MHOXECTBa W JIOTHKa» BKJIIOYaeT B ceOs
AJIEMEHThl TEOPUU MHOXKECTB M MATEMAaTHYECKOW JIOTHMKU. TeopeTHKO-MHOKECTBECHHBIC
MIPE/ICTABJICHNUS] TTPOHU3BIBAIOT BECh KYpPC IMKOJHLHOM MaTeMaTWKH W Tpejyiaralor Hambosee
YHUBEPCAIbHBIA SI3bIK, OOBEAUHSIONIMNA BCE pasliefibl MaTeMaTUKH U €€ TMPUIIOKEHUU, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATHICCKUEC TUCITUTUIMHBI U X TIPHIOKESHUS B equHOe menoe. [loaromy
BOXHO JaTh BO3MOXKHOCTh OOydYaromieMycsi MOHUMaTh TEOPETHKO-MHOKECTBCHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKU M KCIOJb30BaTh €r0 JJIs BBIPAKEHUS CBOUX MbIcied. Jlpyrum
BOKHBIM TPU3HAKOM MATEMAaTUKH KaK HAyKH CJIENYEeT MpPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHUN W CJIEIOBaHUE ONPEACIEHHBIM TMpaBWIaM TMOCTPOSHUSI  JI0KA3aTEJIbCTB.
3HAKOMCTBO C JJE€MEHTAMH MaTeMaTU4YEeCKOW JIOTMKH CIOCOOCTBYET Pa3BUTHUIO JIOTUUECKOTO
MBIIUICHNS 00yYarOIIMXCs, MMO3BOJIIET UM CTPOUTH CBOM PACCYXICHHUS HAa OCHOBE JIOTHYECKHUX
npaBui, POPMHUPYET HABBIKM KPUTHUYECKOTO MBIIIJICHUSI.

B yue6HOM Kypce «Anrebpa v Havala MaTeMaTUYeCKOro aHAJIN3ay MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOTO MOJICTUPOBAHMsI, KOTOpPhIE TPH3BAaHBI CIIOCOOCTBOBATh (HOPMHUPOBAHHIO
HaBBIKOB TIOCTPOSHHUSI MOJIeNIel peasIbHBIX CUTYyallui, UCCIEAOBAHUS ATUX MOJIeNIel C MOMOIIbIO
anmapara ajareOppl ¥ MaTeMaTHUYeCKOro aHajin3a, MHTEPIPETAIlMd TMOJTYYEHHBIX pPe3yJIbTaTOB.
Takue 3amaHusl BIJIETEHBI B KAXKIBIM M3 Pa3lejoB MPOrpaMMbl, MOCKOJBKY BECh Marepuai
y4eOHOTO Kypca IIUPOKO HCIOJIb3YEeTCS I PEIIeHUs] MPUKIATHBIX 3anad. [lpu pemenun
peabHbIX TPAKTUYECKUX 3ajlad O0O0ydaroIluecs pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE
HaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIH30BaTh aHAJIOTHI0, 00001IaTh U
KOHKPETU3UPOBATh MpobieMy. JlearensHOCTh 1O (OPMUPOBAHUIO HABBIKOB  PEIICHUS
MPUKIAAHBIX 337249 OPTraHU3YeTCsl B MPOIECCE U3YyUEHHUS BCEX TeM yueOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTHYeCKOro aHaJIN3ay.

Ha usyuenue yueOHOro kypca «Anredpa u Hauajga MaTEMaTUYECKOTO aHAJIN3a» OTBOJUTCS
272 yvaca: B 10 kiacce — 136 uvacoB (4 waca B Hegento), B 11 kmacce — 136 dacoB (4 yaca B
HEJIEITIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BIYUCICHUA

Panmonaneupie uncia. OOBIKHOBEHHBIE U JCCSITHUYHBIE IPOOH, MPOICHTHI, OECKOHECUHBIC
nepuoanyeckue apodu. Ilpumenenne ApoOeil U MPOLIEHTOB I PEUIEHUS IPUKIAIHBIX 3aa4 U3
Pa3IMYHBIX OTPACJIEN 3HAHUN U PEaTbHOW KU3HH.

JlelicTBuTenbHble uyucia. PannoHanbHbIE WM UppalMOHAJbHBIE 4HCla. ApUPMETHUECKHE
omnepanuu ¢ JCHCTBUTEIBHBIMU 4YHCIIaMU. MOZIyJb AEHCTBUTEIBHOIO YUCIA U €r0 CBOWCTBA.
[IpuOn>kE€HHBIE BBIYMCICHMS, NpaBWIa OKPYIVICHHS, NIPUKUIKA M OIEHKa pe3yJbTaTa
BBIYMCIICHUAN.

Crenens ¢ uensiM nokaszareneM. bunom Herorona. Vcnonb3oBanue noaxopasieid Gpopmbl
3aIUCU JECUCTBUTEIBHBIX YMCEI U PELICHUS IPAKTUUECKUX 3a/1a4 U IIPEACTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHON CTETIEHU U €r0 CBOMCTBA.

CreneHp C palMOHANBHBIM IIOKA3aTelIeM W €€ CBOWMCTBA, CTENEHb C JIEUCTBUTEIILHBIM
ITOKA3aTEIIEM.

Jlorapugm ymncna. CoiicTBa orapudma. /leciTuunble U HaTypabHbIE JIOTapU(PMBI.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHMCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCUHYC H
ApPKTAHT€HC YHCIIOBOI'O aApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHHUS U YPaBHEHUA-CIECACTBUA. HepaBeHCTBO, pellIeHUEe HEPABEHCTBA.

OcCHOBHBIE METOJIbl PEIICHUS LIETBIX U APOOHO-PALMOHATIBHBIX YPAaBHEHUN U HEPAaBEHCTB.
MHoOrousieHsl OT OJHOW NEpPEMEHHOW. JleneHue MHOrowieHa Ha MHOTOWIEH C OCTATKOM.
Teopema be3y. MHorowiensl ¢ nenbiMu kodddunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTENEHU U KOPHHU.

HppauroHaneHbie ypaBHeHHs. OCHOBHBIE METO/IbI PEILEHUS NPPALMOHAIBHBIX YPaBHEHUM.

IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHHSI I0KA3aTEIbHBIX YPABHEHUIA.

[IpeoOpa3zoBaHue BbIpaXeHU, COAEPKAIUX JTOrapu(MBbI.

Jlorapupmuueckue ypaBHeHUS. (OCHOBHBbIE METOABI PpELIEHUS JOrapupMUUYECKHX
YpPaBHECHUH.

OcHoBHble TpuUroHomerpuueckue ¢opmynsl. IIpeoOpa3oBaHrne TPUTOHOMETPUUECKUX
BBIpaKEHN. PerieHne TpuroHOMETpUIECKUX YPaBHEHU.

Pemienne cucrem nMHEHHBIX YypaBHEHHMU. Marpuua CUCTEMBbI JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKHUM CMBICI U CBOWCTBA, BBIYMCIECHHUE €r0
3HA4YE€HUS, IPUMEHEHNUE ONPEACIIUTEIS Ul PEIIEHUs] CUCTEMBI JIMHENHBIX ypaBHEHUN. Pemenue
IIPUKJIAIHBIX 33/1a4 C IIOMOIIBIO CUCTEMBI JJMHEWHBIX ypaBHEHUU. MccinenoBanue nocrpoeHHoOn
MOJIEIH C IOMOIIBI MAaTPUILL U ONIPEAECITUTEIICH.

ITocTtpoeHne mMaremMaTHYECKUX MOJEIEH PEeaJbHOM CUTyalMd C IOMOLIBI0 YPaBHECHUHN U
HepaBeHCTB. [IprMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a71ad M
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U peasbHOM KU3HH.

DYyHKIUHN U TPAPUKHU



Oyukuus, cnocoObl 3amanus ¢GyHkuuu. B3aummao o6pathbie (Qynkumnu. Kommosunums
dbyukiuit. ['paduk pyHKIMM. I1eMeHTapHbIe TpeoOpa3oBaHus rpad@uKoB PyHKIIHUM.

OO6nactp onpeneneHuss U MHOKeCTBO 3HaueHuil Gynkuuu. Hynu ¢ynxuuu. [IpomexyTku
3HAKOMOCTOsIHCTBA. Y€THbIe M Heu€THble (yHKUuU. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMU. MakcUMyMbl U MUHUMYMBbI (pyHkuuu. Hanbosnbliee 1 HanMeHbIIee
3HauYeHUs PYHKIIUU Ha TPOMEKYTKE.

JIuneitHas, KBaJipaTU4HAs U JPOOHO-JIMHEWHAs (PYHKIIMU. DJIeMEeHTapHOE UCCIEeI0BaHUE U
MOCTPOEHUE X IPAPUKOB.

CrenenHast (QyHKIHS C HaTypaJbHbIM M IENbIM MokaszateneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS N-0il CTemeHW Kak (PyHKUIMHU OOpaTHOW CTENEHU C HATypaJbHBIM
MOKa3aTEeJIEM.

[TokazaTenbHas u jorapudpmMuyeckas GyHKIUU, UX CBOMCTBA U rpaduku. Mcnonb3oBaHue
rpadukoB GyHKUIKN A pelIeHUs] ypaBHEHUIA.

TpuronomeTrpudeckasi OKpPYKHOCTb, ONPEICICHUE TPUTOHOMETPUYECKUX  (DYHKIIUH
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTU B peajibHBIX Mpolleccax U ABICHUAX. I'paduku peaabHbIX
3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCKOro aHajau3a

ITocimenoBaTeNLHOCTH, CIOCOOBI 3aJaHUs MOCJIeN0BaTeIbHOCTEH. MeTo MaTeMaTHYeCKOM
WHIAYKIUA. MOHOTOHHBIE M OIPAHMYEHHBIE IOCIEAOBATEIBHOCTU. VICTOpUS BO3HHKHOBEHUS
MaTEeMaTHYECKOI0 aHaJIM3a KaK aHaJIn3a OECKOHEUYHO MAaJIbIX.

Apudmernueckass U TeOMETpUYecKas  mOporpeccud. beckoHeuHO — yObIBaromas
reoMmerpuyeckas rnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOrPECCUU.
JIMHENHBIA W JKCHOHEHIMAIbHbIA pocT. Ywucino e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcrnionbs30BaHne MPOTrPECCUM ISl PELICHUS pealbHbIX 331a4 MPUKIIATHOTO XapaKTepa.

HenpepoiBable hyHKIMKM 1 UX cBOMCTBA. Touku pa3pbiBa. ACUMIITOTHI TPAPUKOB (PYHKITHIA.
CpoiicTBa (yHKUMI HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAJIOB ISl PEILICHUS HEPABEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (PYHKIUHI AJI PEIICHMS 3a1a4.

[lepBas u BTOpas npousBoaHbIe GyHKIMU. OnpenereHnue, reOMeTPUIECKU U (PU3UUECKUM
CMBICJI TPOU3BOAHON. Y paBHEHHUE KacaTeNbHOMN K TpaduKy (QyHKIIUU.

[IpousBoaHbIe 3neMeHTapHbIX PyHKIMHA. [Ipon3BogHAs CyMMBI, TPOU3BEACHUSI, YACTHOTO U
KOMITO3ULIMK (PYHKIUH.

MHoKecTBa M JIOTMKA

MHO»XeCTBO, Onepaluyyd HaJl MHOKECTBAMU M HUX CBoicTBa. Jluarpammel Jiinepa—BeHHa.
[IpuMeHeHne TEeOpETUKO-MHOKECTBEHHOIO arlapara JUisl ONMHMCAHMS PEATBbHBIX MPOLECCOB U
SBJICHUM, NIPU PEILICHUH 3a]1ay U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue,  Teopema,  CBOMCTBO  MaTeMaTH4YEeCKOr0  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KUIIACC

Yucjaa v BLIYUCJICHUSA



Harypaneupie m nensle uncina. llpumeHeHne NPU3HAKOB JAEIMMOCTH LEJbIX YMCEN,
HauOobIMi 001U nenurensd (nanee — HOJl) u naumensinee oduiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOJYJII0, alroput™Ma EBKiuaa i pemeHus 3aa4 B UEJbIX YHACIIax.

KommniekcHple uncna. AnreOpanueckas W TpPUTOHOMETpUYecKas (OpPMBI  3alucu
KOMIUIEKCHOTO uucia. ApupMETHIECKHE ONepalui ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkenue
KOMILUIEKCHBIX YMCEN Ha KoopauHaTHOU mockoctu. opmyna Myaspa. KopHu N-oii creneHu u3
KOMIUIEKCHOTO 4wuclia. [IpruMeHeHHMe KOMIUIEKCHBIX YHCEN I pPEIIeHUs (PU3NYECKHX U
r€OMETPUYECKHX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPABHEHUN U HEPABEHCTB. PAaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI -
cneAcTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUU C TMOMOIIBI0O TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienne TpuroHoMeTpruIeCKuX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHHS] CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(MUUECKUX YpaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpuMmeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMATHYECKHUX 3a1a4 U
3ajlay M3 Pa3UYHBIX O0JIacTel HAyKu M PEAJbHOW >KWU3HHM, WHTEPHpETalus MOJIYYSHHBIX
pe3yJIbTaToB.

DOyHKUMU U TpaGUuKH

I'padux xommnosunuu (pyHkmil. 'eomerpuueckue oOpas3bl YpaBHEHH M HEPaBEHCTB Ha
KOOPJUHATHOM TTIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIUN, X CBONCTBA U TpaUKH.

I'paduueckne meTompl pelieHUs YpaBHEHMM H HEPaBEHCTB. [ 'paduyueckre METOIbI
peleHns 3a1a4 ¢ mapameTpamu.

Ucnonb3oBanue rpadukoB (PyHKUMN i1 HUCCIEAOBaHUS MPOILECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUN 3a]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U peaJIbHON KU3HU.

Havana MaTeMaTH4eCKOr0 aHAJIHU3a

[Ipumenenre TpoOU3BOAHON K MCCIAEAOBAHUIO (YHKIIMM HA MOHOTOHHOCTH M 9KCTPEMYMBI.
HaxosxeHrne HanboJIblIero 1 HAMMEHbILEro 3HaYeHU HeNPepbIBHOW (DYHKIIMM Ha OTPE3KeE.

[IpuMmeHeHne NPOU3BOMHOW [JIl HAXOXKACHUS HAWIYYLIETO PEMIEHUS B NPUKIATHBIX
3ajayax, JAJIs OMNpeAeNieHUs CKOPOCTH U YCKOPEHHUs mpolecca, 3aJaHHOTro (GopMysol Hiu
rpadukom.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBOooOpa3HbIX. IlepBooOpa3HbIe AlIeMEHTAPHBIX
¢bynkuwmii. [IpaBuna HaxoxAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyeckuii cMbICI MHTErpana. BeluuciieHue onpenes€HHOro MHTErpaia
o ¢popmyne Hprotona-JIeiOnura.

[Ipumenenne wuHTErpasa A HAXOXKICHHUS IUIOWAAEH IJIOCKUX GUryp u o0bEMOB
r€OMETPUYECKHUX TEJ.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTemaTuueckoe MOJIeTUpPOBaHKe
pealIbHBIX MPOLECCOB C MOMOUIBIO AUPPEPEeHLINATBHBIX YPABHEHHIA.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUMA YYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  TPAXKAAHCKOM MO3ULIMM  OOydYaromierocs Kak aKTUBHOTO W
OTBETCTBEHHOTO 4WJIEHA POCCUICKOr0 OOIIECTBA, MPEACTABICHHE O MAaTEMaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3IMYHBIX CTPYKTYp, SIBICHHH, MPOLEIyp TPaXTAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHl U JPYroe), yMEHUE B3aMMOJIEUCTBOBATh C COIMAIbHBIMA WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMU U HA3HAYCHUEM;

2) IATPMOTUYECKOT0 BOCITUTAHMS

c(OPMUPOBAHHOCTh POCCHUICKON TPa’KJAHCKOW MIEHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY H
HACTOSIIEMY POCCHUMCKOW MaTE€MaTUKH, IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCHMCKHUX
MaTeMaTUKOB M POCCHICKOM MaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE 3THUX JIOCTHKECHHU B
JIPYTUX HayKax, TEXHOJOTHUSX, Chepax YKOHOMUKY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE  JyXOBHBIX LIEHHOCTEHd  POCCHUHCKOrO  Hapoja, CcQOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUW HAYKU U JIEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYHMBOTO Oy IYIIETO;

4) 3CTeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIIOUAs 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEUICHUM, pacCyXICHUM, BOCIIPUUMYMBOCTh K MATEMAaTHYECKHUM acCIeKTam
Pa3JIMYHbBIX BUJOB UCKYCCTBA;

5) pu3uvyecKkoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHATh MAaTEMAaTUUECKUE 3HAHUSI B UHTEpecax 3J10POBOTO
n Oe3omacHOro oOpasza »W3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBbIO (30pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHITHI U OT/AbIXA, peryyisgpHas ¢uznueckas akTUBHOCTD),
(bU3HYEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHON IEATETLHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJYy, OCO3HAHHE LIEHHOCTH TPYAOJI00Us, UHTEPEC K pa3IuuHbIM chepam
po¢heCCUOHANIBHON JEATEeIbHOCTU, CBSI3AHHBIM C MAaTEMaTUKOW U €€ MPWIOKECHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oyaymielt mnpodeccun W peamnu30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHbI, TOTOBHOCTh W CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM00Opa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEeMaTUYECKOU HANpaBJIECHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS S

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYypbl, TMOHUMAaHHE BIUSHUS COLUAIBHO-
SKOHOMHMYECKUX IIPOILIECCOB HA COCTOSIHUE MPUPOJHOW U COLUMAIBHOW CpEeIbl, OCO3HAHUE
I00aJbHOTO  XapakTepa  JKOJIOTHYECKMX  MpoOJieM, OpUEHTAlMsi Ha  [PUMEHEHUE



MaTeMaTUYECKUX 3HAHUM Ul pelleHMs 3a7ad B O0JIaCTH OKPYXKAIOUIEH Cpelpl, MIaHUPOBAaHUE
ITOCTYIIKOB M OLEHKH X BO3MOKHBIX MMOCJIEICTBHI JIJIs1 OKPYXKAIOLLENH CPEIbI;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

C()OPMUPOBAHHOCTb ~ MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAYKU M OOILIECTBEHHOW MPAKTUKH, TOHUMAaHUE MaTEMaTH4YECKOW HAyKH Kak c(epbl
YeJI0BEYECKON JEATENIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MAaTEMAaTHKH U MaTEMAaTUYECKON KYJbTYypOH KaK CPEJICTBOM MO3HAHUS MHPA,
TOTOBHOCTB OCYILECTBIISITh MPOEKTHYIO M UCCIEA0BATENIbCKYIO IEATEIbHOCTh HHIUBUIYAIbHO U
B TpyIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JjornyecKkue 1eMCTBUA:

BBIABJISITh U XapaKTEPU30BAaTh CYIIECTBEHHbIC MPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHHH MEXIy TOHATUIMH, (DOpMyIUpoOBaTh OIpPEACICHUS TOHITHH,
yCTaHABJIMBaTh CYIIECTBEHHBIM TNPH3HAK KiIacCU(PUKAIIMK, OCHOBAaHHS [Jii OOOOIICHUS U
CpPaBHEHUSI, KPUTEPHUU ITPOBOJMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBaTH M NPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC H
OTpHUIlaTEeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHUBOpEYHsS B (haKTax,
JTAHHBIX, HAOMIONCHUSAX W  YTBEPXKICHUSX, TIpe/yiaratb KPUTEPUU JUISL  BBISBICHHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JenaTh BBIBOJIBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKU, JEIYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKIIFOUYCHUN, YMO3AKJIFOUCHUN IO AHAJIOTHH;

MIPOBOAUTH CaMOCTOSTEIILHO JT0KAa3aTelbCTBA MAaTeMAaTHUYCCKUX YTBEPKICHUM (MpSIMbIC H
OT TPOTHUBHOTO), BBICTPAWBATh APTyYMEHTAINIO, TPHUBOJIUTH IPUMEPHl W KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CYXICHUS U BHIBOJIBL;

BBIOMpATh CIOCO0 pelieHus: ydeOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HanboJIee MOAXOIANIUN ¢ YIETOM CaMOCTOSTEILHO BBICICHHBIX KPUTEPUEB).

ba3oBble nuccienoBare/ibCKue A1eiiCTBUA:

HCIIOJB30BaTh BOMPOCHI KaK MCCIIEA0BATEILCKUN MHCTPYMEHT MO3HaHUs, (OPMYJIUPOBATH
BOIPOCKI, (UKCUPYIOIIME TMPOTUBOpEUUE, MNpOOJIeMy, YCTaHaBIMBATh HCKOMOE U JAHHOE,
(hopMUpOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HCCIECJAOBAHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEM MAaTeMaTHMYeCKOrOo OOBEKTa, SIBICHHS, IMPOIECCA, BBISBICHHUIO
3aBUCUMOCTEHN MEXIy 00BbEeKTaMU, SIBJICHUSIMU, MTPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHHS W BBIBOJIBI MO PE3yJbTaTaM MPOBEIEHHOTO
HaOIIOACHUS, UCCIIEOBAHMS, OIEHUBATh JJOCTOBEPHOCTh MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE IPOIIECCa, a TAKKE BBIIBUTATh MPEANOJIOKEHUS O
€ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:



BBISBIIATH AeDUIUTHI HHPOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOMPOC U IS
pellIeHus 3aauH;

BbIOMpaTh MH(POPMAIMIO U3 HMCTOYHHMKOB  PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATD,
CHCTEMaTH3HpPOBaTh M MHTEPIPETUPOBATH HMHPOPMALMIO pa3IU4YHBIX BHAOB U  (HopM
HpeACTaBIICHUS;

CTPYKTYpUPOBATh HH(POPMALIUIO, IPEACTABIATH €€ B pa3IMYHbIX (POpMax, WILTIOCTPUPOBATH
rpaduyecku;

OLICHMBATh HAACKHOCTh HH(OpPMALIMM MO  CAMOCTOATEIBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHbBIE YHUBepPCcAIbHbIE YUeOHbIE TeHCTBUSA

Oo0wmenue:

BOCTIpUHUMATh W (POPMYIHPOBATH CYXACHHUS B COOTBETCTBHH C YCIOBUSIMH M IICISMHU
OOIIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pPEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, JaBaTh IIOSCHEHHUS [0 XOJy peIICHHS 3aJadd, KOMMCEHTHPOBAThH ITOJTYYCHHBIN
pe3yJIbTaT;

B XO0JIe OOCYXICHHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI, MPOOJIEMEI,
perraeMoil 3ajauu, BBICKA3bIBATh WICH, HAICJICHHBIC HAa MOWCK PEIICHHS, COIMOCTABISATh CBOU
CYXICHHS C CY)XJICHUSAMHU JIPYTMX YYaCTHHUKOB JHajora, oOOHapyXHBaTh Pa3jIMude U CXOJICTBO
MO3UIN, B KOPPEKTHOH (hopMe GOpMyITMPOBATH PAa3HOIIIACHS, CBOM BO3PaXKCHHS,

MPEJCTaBIATh PE3y/IbTaThl PEIICHUsS 3aJayd, SKCICPUMEHTa, HCCICOBAaHUS, IPOCKTa,
CaMOCTOSITENIFHO  BBIOMPATh (opmar BBICTYIUICHHS C Y4ETOM 3alad  MpE3CHTAIuu |
0COOEHHOCTEH ayTUTOPHUHU.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTABJISITh IIJIaH, aJTOPUTM pEIIeHUs 3a7a4d, BbIOUpATh CIOCOO pEmIeHUs ¢ YYETOM
MMEIOIINXCA PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATH
BApUAHTHI pEeIEHUH C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, 3MOUMOHAIbHBIN HHTEJJIEKT:

BJIJICTh HABbIKAMHU MMO3HABATEIBHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMbBIX JCHUCTBUHN U
MBICIIUTENIBHBIX ~ IPOLECCOB, HX  PE3yabTaToB, BIAAE€Th CHOCOOAMU  CAMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U PE3yNIbTaTa PEMICHUS MATEMATUYECKON 3a1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INPHU PEIICHUH 33Ja4d, BHOCUTH
KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HANJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3yibTaTa LN U YCIOBUSIM, OOBICHATh IPUUUHBI JOCTHKEHUS
WIM HEJOCTH)KEHMSI PE3yJIbTaTOB JICSTENIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHUAYyAJIbHOU PaOOTHI TIPH
pelieHnn y4yeOHBIX 3a/Jay, NPUHUMAaTh 1Eeldb COBMECTHOM JI€ATENIbHOCTH, IUIaHUPOBAThH



OpraHU3aIMI0 COBMECTHOW paloThl, pacHpeAensTh BUABI padOT, JOrOBapHBaThCs, 00CYKAAaTh
MPOIIECC U PE3YNBTAT PA0OTHI, 0000ATh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNMOBBIX (popmax paboTbl (00CYXIeHUs, 0OOMEH MHEHUH, «MO3TOBBIC
IITYpMBD» M HHBIC), BBIIOJIHATH CBOIO 4YacTh pabOTHl U KOOPAMHHPOBATH CBOM JCHCTBUS C
APYTUMH 4JI€HAMH KOMaHJbI, OIICHMBAaTh KAadyeCTBO CBOET0 BKJaJa B OOLIMI TPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHS.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 10 kiaacce oOydarouuics MOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3yNbTaThl MO OTIAEIBHBIM T€MaM paboueil mporpamMMbl yueOHOTO Kypca «Amnrebpa v Hayalia
MaTEMaTUYECKOTO aHATU3ay:

Yuciaa 1 BBIYUCTICHUSA:

CBOOOJHO OTIEPUPOBATH MOHATHSIMH: PAIMOHATBHOE YHUCIIO0, OECKOHEYHAS MTePUOIUYECKasT
IpoOb, TPOILICHTHI, UPPALMOHAIBHOE YHUCIO, MHOXECTBA PAllMOHAJBHBIX U JICHCTBUTEIIBHBIX
4yuces, MOAYJb JEHCTBUTEIBHOTO YUCIA;

MPUMEHSTH APOOU U MPOIEHTHI JJIs PEIICHUS MPUKIAJIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacieu
3HaHUU U PEATbHOM )KU3HH;

MPUMEHSTh NPUOIMKEHHBIE BBIYMCICHUS, TpaBUIa OKPYIJICHUS, MPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIICHUM;

CBOOOJTHO OIEPUPOBATH IMOHATUEM: CTENEHb C IIEJIbIM TI0Ka3aTelieM, HCIO0JIb30BaTh
MOAXOASAIIYI0 (POpMYy 3amUCH JACUCTBUTENBHBIX YUCEN IS PEIICHHS MPAKTHUYECKUX 3aJad U
MPECTABIICHUS TAHHBIX;

CBOOO/IHO OTNEPUPOBATH MOHATHEM: apU(DMETHUECKHUI KOPEHb HATYPAIbHOUN CTENEHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHD C PAIlMOHAIBHBIM MTOKA3aTeNIeM;

CBOOOJTHO OIEPUPOBATH TMOHATHUAMU: JIOTapudM 4YHUCHA, JECATUYHBIE W HATypajbHBIC
norapuMsl;

CBOOOJHO OMNEPUPOBATh TMOHATUSIMU: CHUHYC, KOCHUHYC, TaHT€HC, KOTAHIE€HC YHCJIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, ADKKOCUHYC U apPKTAHT€HC YHCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOIHO OTMEPUPOBATH MOHITUSIMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUS U ypaBHEHUSI-CJICICTBUS, PABHOCUIIbHbIC HEPABEHCTBA,

MPUMEHSTh Pa3JIMYHbIE METOAbl PEUICHUS] PALMOHAIBHBIX U APOOHO-pAllMOHATBHBIX
YpaBHEHUH, IPUMEHATh METO/ UHTEPBAJIOB JIJIS PEILICHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMHU: MHOTOWICH OT OJHOW TEPEeMEHHOW, MHOTOYJIEH C
nenbiMu  KodduimeHTaMy, KOPHH MHOTOYIEHA, MPUMEHSTh JICJICHHWE MHOrOWIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera i perenus 3anay;

CBOOOJHO OMEpUpOBaTh TMOHSATUSMHU: CHUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIIa,
ONpeNeNIUTeNIb MaTpullbl 2 X 2 WU €ro reoOMETPUYECKHH CMBIC], HCIOJIb30BaTh CBOWCTBA
omnpenenurtens 2 X 2 s BIYUCICHUS €ro 3HAYCHHUs, TPUMEHATh ONPENCIIUTENINA IJIs PEIICHHS
CUCTEeMbl JIMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh peajbHble CUTYyallUH C TMOMOIIBIO CHUCTEMBI



JUHEWHBIX YpPAaBHEHWM, WCCIENOBATh ITOCTPOCHHBIE MOJENM C MOMOIIBK MaTpHll U
ONPENEIIUTENIEH, NHTEPIIPETUPOBATH ITOJyYECHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMHU JIJIsl MpeoOpa30BaHuUs BhIPAKECHMUIA;

BBINIOJIHATh ~ NIPEOOpa30BaHMs  YHMCIOBBIX  BBIPAKEHUW, COJEP)KAIUX  CTEMEHU C
palMOHAIIbHBIM [TOKA3aTeIEM;

UCIIOJIb30BaTh  CBOWMCTBa  JorapudMoOB il NpeoOpa3oBaHusi  JiorapupmMuuecKux
BBIPAKCHHN;

CBOOOJHO  ONEpHpOBaTh  MOHATHUSAMHU:  HppalMOHANbHBIE,  IOKa3aTelbHbIE U
norapuMUUYECKre ypaBHEHHs, HAXOUTh UX PEUICHUS C MOMOIIbI0 PABHOCUJIBHBIX MEPEX0JI0B
WM OCYLIECTBIISISI IPOBEPKY KOPHEW;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  GopMynbl O IpeodOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO OMEpUpOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSTH
Heo0X0oauMble (HOPMYJIBI JIsl PELLICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIETTUPOBATh peajbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJlayd, WCCIEIOBATh IIOCTPOCHHBIE MOJEIN C
MCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U TpaduKku:

CBOOO/JIHO OIEpPUpPOBaTh MOHATUAMU: (YHKIMS, CIOCOOBI 3aaHus (PYHKIMH, B3aUMHO
oOpatHble (pyHKUIMH, KoMmo3ulus (QyHKUUH, rpaduk (QyHKUINH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus rpauKoB (PYHKIIUI;

CBOOOJHO OIEPUPOBATH MOHATHUAMH: OOJACTH ONPEAENIEHUS W MHOXXECTBO 3HAYEHUU
byHKIMH, HYJIA PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO ONEpUPOBATH MOHATUSAMU: UYETHBIE M HEYETHBIE (PYHKIMH, MEPUOTUYECKUE
(yHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MaKCUMyMbl U MHHUMYMBbI (yHKIIUH,
HanOoJIbllIee U HAUMEHbIIEE 3HaUeHUEe (YHKIHUU Ha TPOMEXKYTKE;

CBOOOJHO OMNEpUPOBATh MOHATHUSIMH: CTENEHHAas (YHKLUMS C HATypaJbHbIM M ULEJIbIM
nokasaresieM, TpaduK CTENEeHHON (PYHKIIMU C HATypajdbHBIM U IIEJBIM IOKa3aTeseM, Trpadukx
KOpPHsI N-O¥ CTeNeHN Kak (GyHKIMH 0OpaTHOM CTENEHH C HATypaJIbHbIM MOKa3aTeleM;

OMepUpoOBaTh TMOHATHSAMU: JIMHEHHas, KBaJpaTU4Has M JpOOHO-IMHEWHAs (PYHKIUH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEA0OBAaHUE U MIOCTPOCHHUE UX TPA(UKOB;

CcBOOOJIHO ONEpUpOBaTh MOHATUSAMM: NOKa3aTeNbHAss W Jorapugmuueckas QyHKIUHU, UX
CBOICTBaA U rpadUKH, UCIIOJIB30BaTh UX IpadUKH ISl pElIeHNs YpaBHEHUM;

CBOOOJIHO ONEpUPOBATh MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYXHOCTb, ONpEesICHUE
TPUTOHOMETPUYECKUX (PYHKIUN YHCIOBOTO apryMEHTa;

UCIIONIb30BaTh Tpauku (PYHKIUI AJig UCCIEJOBaHUS MPOLIECCOB U 3aBUCHMOCTEH MpH
pElIeHNH 3aJa4 U3 JAPYruX y4eOHBbIX MPEeIMETOB U pPeajbHOW KHU3HM, BBIpaXKaTh (HOpMyliaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMH;

Hayaja MmaremMaTH4ecKoOro aHajmsa:

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: apudmeTHueckass U TeoMeTpudecKas Iporpeccus,
O0eCKOHEYHO yOBbIBaIOIas TEOMETPUUYECKAs MPOTPECCHs, JIMHEWHBIA M SKCTIOHCHIIMAIBHBIN POCT,
(dbopMyIia CI0KHBIX IPOLIEHTOB, UMETh MPEJICTABICHUE O KOHCTAHTE;

HCITOJIB30BAaTh ITPOTPECCUM ISl PEILICHUS PEAbHBIX 33124 MPUKIIATHOTO XapaKTepa;



CBOOOZIHO  ONEpUpOBaTh  MOHATUSAMHU:  IOCJIEIOBATEIBHOCTb,  CIOCOOBI  3aJaHUs
MOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEI0BATEIbHOCTH, TOHUMAaTh OCHOBBI
3apOKICHHS] MaTEMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJbIX;

CcBOOOZIHO ONEpHUpOBaTh MOHATHSIMH: HENpPEpBhIBHbIC (PYHKIMHM, TOYKU pa3pbiBa rpaduxa
(YHKITUH, aCUMITOTHI Tpaduka GyHKIUY;

CBOOOZHO oOmepupoBaTh MNOHATHEM: (YHKIUS, HEIpEpbIBHAs Ha OTPE3Ke, NPHUMEHATH
CBOMCTBA HEMPEPBIBHBIX (PYHKUUHI Il pELICHUS 3a]1a4;

CcBOOOZHO OIEpUpPOBaTh TMOHATUSAMHU: TIEpBasi M BTOpas MPOU3BOJHBIE (PyHKIIHUH,
KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3UIMU JIBYX (DYHKLIUH,
3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINNA;

UCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUECKHUI CMBICI TPOU3BOIHON AJIs PEIICHUS 3a/au.

MHoxecTBa M JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEpALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJIs OIMCAaHUs PEAbHBIX IPOLECCOB U
ABJICHHU, IPU PEILICHUH 3a]1a4 U3 APYIUX Y4eOHbIX MPEIMETOB;

CBOOOJHO ONEPUPOBATh TMOHATUAMM: ONPEIEICHUE, TEOpEMa, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTE€MaTHYECKOro OO0BEKTa, JI0KA3aTEIbCTBO, PABHOCWIBHBIE YpaBHEHHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kjacce oOyyaromuiicss HOJYYUT CIEAYIOIIKUE IPEIMETHBIE
pe3ynbTaThl MO OTIAEIBHBIM T€MaM paboueld MporpaMmbl Y4eOHOro Kypca «Anredpa W Hadaia
MaTEeMaTUYECKOrO aHaJIU3a»:

Yucia 1 BIYUCICHHUSA:

CBOOOZIHO ONEpUPOBATh TMOHATUSIMU: HATypalbHOE U LEJI0€ YHUCIO, MHOXKECTBa
HaTypaJbHBIX U LEJIBIX YMCEII, HCIOJIB30BATh NPU3HAKK AeIUMOCTH Leinbix yucen, HOJ[ m HOK
HaTypaJIbHbIX YUCEN JIJIS PElIeHUs 3a1a4, TPUMEHATh anroputM EBkinaa;

CBOOOJIHO ONEpUPOBATh MOHITHUEM OCTATKa MO MOJIYJIIO, 3alIMChIBATh HATypAJIbHbBIE YHCIIA B
Pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOMXECTBO KOMILJIEKCHBIX
quCcell, MPEACTaBIsATh KOMIUIEKCHBIE YHCIa B alredpandyecko U TPUrOHOMETPUYECKOH (popme,
BBITNIOJIHATH apu(PMETHUECKHUE ONepalliy ¢ HUMU U M300pakaTh Ha KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO  ONEpUpOBaTh  MOHATHUSMHU:  HMppallMOHANbHBIE,  IOKa3aTelbHblE U
JorapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PELICHUSI C TOMOIIbI0 PABHOCHIIBHBIX MIEPEXO0JI0B;

OCYUIECTBJISATH OTOOP KOPHEN MPHU PEICHUU TPUTOHOMETPUUYECKOTO YPAaBHEHHUS;

CBOOOJHO ONEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0X0ouMbIe (DOPMYJIIBI IJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATH MOHITUSAMM: CHCTEMAa U COBOKYIHOCTbh YPaBHEHHI M HEPaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS CUCTEMbI 1 COBOKYITHOCTEN
palMOHAJIBHBIX, HWPPALMOHAIBHBIX, [OKAa3aTEIbHBIX M JOrapupMUYECKHX YpPaBHEHHA U
HEPaBEHCTB;

peliath palMoHalbHbIE, HppalMOHANbHbIE, IOKa3aTelbHble, Jorapupmuueckue u
TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, COAECPKALIME MOLYJIH U [TApaMETPBHI;



OPUMEHSTH Ipaduueckue METoIbl AJI PEUICHUs] YPABHEHUI 1 HEPABEHCTB, a TAKKE 33/71a4 C
napameTpamu;

MOJCIUPOBATh pPEATbHBIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA M HMX CHUCTEMbI IO YCIOBUIO 3aJadd, HCCIEAOBATH IMOCTPOCHHBIE
MOJIENIM C UCTIOJIb30BAaHUEM ammapara ajareOpbl, HHTEPIPETUPOBATD MOJTYUEHHBIN pe3ybTarT.

DOyHKUUM U TpaduKu:

CTpOUTh TpadUKH KOMITO3UIMK (YHKIMA C MOMOIIBIO 3JIEMEHTAPHOTO HMCCIICIOBAHUS H
CBOMCTB KOMITO3HITNH JIBYX (DyHKITHA;

CTPOUTbH T€OMETPUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPJUHATHOM IIIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIUH;

MPUMEHATh (QYHKINH [T MOJACIUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauyana maTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJIB30BaTh TMPOM3BOAHYIO IS HCCHeAoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HaYCHUsT (DYHKIIMKU HETIPEPHIBHOW Ha OTPE3KE;

WCITOJIB30BaTh MPOM3BOAHYIO U HAXOXKICHUS HAWIYYIIECTO PEIICHUS B TPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-3KOHOMHUYECKHX, 3ajadax, IJIs OMNPEASICHUS CKOPOCTH W YCKOPEHUS
mpoiiecca, 3aIaHHOT0 (hOPMYJION WU TpaduKoM;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: ITIEPBOOOPA3HAs, ONPEACIEHHBIN UHTETPal, HaAXOIUTh
MepBOOOpa3HbIC JJIEMEHTAPHBIX (DYHKIMI M BBIUUCIATH HUHTErpan mo dopmyne HbroToHa-
JleiiOHMIIA;

HaXOJIUTh TIJIOMIA U TUIOCKUX (PUTYp U 0OBEMBI TEIT C TOMOIIBIO HHTETPaa;

MMETh TMPEJICTABICHUE O MaTeMaTHYEeCKOM MOJICIMPOBAHWM Ha MPUMEPE COCTABIICHMUS
muddepeHnnanbHbIX ypaBHEHU;

permaTh MPUKIAIHBIE 3a7a4¥, B TOM YHCIIC COIMATBHO-3KOHOMUYECKOTO U (DU3UIECKOTO
XapakTepa, CPeACTBAMU MAaTEMaTHIECKOTO aHaIN3a.
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HaunmenoBanmue pa3jiesioB
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JIMHENUHBIX YpaBHEHUN

@YHKIMH U TPadUKH.
CrenenHast GyHKIMS C
LeJIBIM [TOKa3aTeIeM
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Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar JUisi ONUCaHMs X0/1a PELICHUS
MaTeMaTHUYECKUX 3ajay, a TAK)KE PEaJIbHBIX IPOLECCOB U siBJIeHUNH. OnepupoBarhb
MOHATUSAMU: pallMOHAJILHOE YNCII0, OECKOHEYHas IIEpUOIUYEcKas 1po0b, IPOLICHTHI;
HMPPALMOHAIIBHOE U IEUCTBUTEIBHOE YUCIIO; MOAYJIb JEHCTBUTEIBHOTO YHUCIIA;
HCII0JIb30BATh TH MOHATHS IIPU IIPOBEACHUH PACCYKICHUM U I0Ka3aTEIbCTB,
MPUMEHSTH IPOOU U MPOLEHTHI JUTS PEIICHHS TPUKIIQIHBIX 337a4 U3 Pa3IMIHbIX
oTpaciel 3HaHU U peanbHOM *ku3HH. Vcnonb30BaTh NPUOIMKEHHBIC BBIYUCIICHUS,
IIpaBUJIa OKPYIVIEHMS, IPUKUAKY U OLIEHKY pe3yJbTaTa BeIUMCIeHUN. [IpumensaTs
pa3IUYHbIC METO/IbI PELICHUS PALMOHAIBHBIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUI;
a TaK)Ke METOJI UHTEPBAJIOB JUIs pelleHUs HepaBeHCTB. OnepupoBaTh NOHATUIMU
MHOT'OYJIEH OT OJJHOW NIEPEMEHHOM, €r0 KOPHH; IPUMEHSATH JEJICHUE MHOTOWIEHA Ha
MHOI'OUWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3agad.
OnepupoBarh NOHATUAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUH, MAaTPHULIA, OIIPEIEIUTEID
MaTpulbl. Mcrnonb3oBaTh CBONCTBA ONPEAEAUTENs 2 X 2 1711 BBIYUCIIEHUS €r0
3HAYEHMs, IPUMEHATH ONPEACIIUTENN I PELICHUS CUCTEMBI IMHEWHBIX YPAaBHEHUN.
MopenupoBaThk peajlbHbIE CUTyallMU C IOMOLIBIO CHCTEMBI JIMHEMHBIX YPaBHEHUH,
HCCIIEA0BATh IIOCTPOCHHBIE MOJEIIH € ITIOMOILBIO MAaTPUIL] U OIIPEACIIUTENEN,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ysbTaT.

OmnepupoBaTh MOHATUAMU: (PYHKIHS, CIOCOOBI 3aJaHUsI (PYHKIIMH; B3aUMHO
oOpaTHble PYHKIIMH, KOMIO3UIMSA QYHKIMH, Tpaduk QyHKIKH, 00TacTh
OTIpeJIeJIEHUs] 1 MHOKECTBO 3HauUeHUH QyHKIMH, HyJIN GYHKIUH, TIPOMEXKYTKU
3HAKOINOCTOSIHCTBA; JIMHEWHas, KBaJlpaTUYHas, IpOOHO-TMHENHAs U CTEIeHHAs
¢GyHKUIMU. BRIMOTHATH 51eMeHTapHbIe Tpeodpa3zoBaHus rpaduKkoB GpyHKIMHA. 3HaTh U
YMETb JI0Ka3bIBaTh YETHOCTh UM HEUYETHOCTh (DYHKLNHU, TEPUOTUYHOCTH (QYHKIIHH,
HaXOJUTh MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMbI I MUHUMYMBbI
¢GbyHKIMHM, HauOoJIbIIIee 1 HAaUMEHbIlIee 3HaUeHHe (PYHKINN Ha TPOMEXKYTKE.
dopmMynupoBaTh U WILTIOCTPUPOBATH rpauuecKy CBOWCTBA JTMHEHHOM,
KBaJIpaTUYHOM, TpOOHO-TMHENWHOH U cTeneHHON GyHKIMI. BoipaxkaTs hopmynamu
3aBUCHUMOCTH MEKy BEITUYMHAMHU. 3HATh ONPEACIECHUE U CBONCTBA CTENIEHU C LIEJIBIM
MOKa3aTeseM; MOAXOASIIYI0 (opMy 3alUCH JeHCTBUTEIbHBIX YUCEN JUIsl pEIICHHUS




MPAKTUYCCKUX 3a1a4 U MPECACTABIICHUSA JaHHBIX.

Apudmerndeckuii KOpeHb
N-0l CTENEHMU.
Hppanuonansusie
ypaBHEHUS

15

dopMynHpOBaTh, 3aMUCHIBATH B CHMBOJIMYECKON (hOpME U UCIIOIB30BaTh CBOWCTBA
KOpHs N-0M cTeneHu Jyist npeoOpa3oBaHusl BelpakeHui. Haxonute pereHus
HMPPALMOHATIBHBIX YPABHEHUH C TOMOILBIO PABHOCWIIBHBIX MEPEXO0/I0B WU
OCYIIECTBIISIS MPOBEpKY KopHeH. CTpouTh rpaduk GyHKIHUU KOPHS N-Oi CTENEHH KaK
oOpaTHOM AJist GYHKIIUH CTENIEHU C HaTypalbHBIM ITOKa3aTeJIEM.

[Toka3zarenbHas QyHKUIHUS.
IToka3arenbHble ypaBHEHUs

10

DopMyIMpPOBaTh ONPEAEICHUE CTEIIEHU C PAllMOHAIbHBIM ITOKa3aTeneM. BoInonHaTe
peoOpa30BaHuUs YNCIOBBIX BBIPAKECHUHN, COAEPIKAIINX CTEIICHN C PAllHOHAIEHBIM
nokaszaresneMm. Mcnonb3oBaTh nudpoBbie pecypcsl i HOCTPOEHUs Ipaduka
MoKa3aTeIbHON (QYHKIUHN U U3ydeHHs e€ cBoicTB. HaxonuTh pemeHus
IIOKA3aTeIbHBIX YPABHCHUM.

Jlorapudmmueckas
byHKIHS.
Jlorapudmuueckue
ypaBHCHHS

Tpuronomerpuueckue
BBIPAKECHUS U YPABHEHUS

[MocnenoBarensHOCTH 1
IpOTpeccun

HenpepoiBHbIE pyHKINH.
[IpounsBoHas

18

22

10

20

JlaBath omnpeneseHue Jorapupma yucia; IeCITHYHOTO U HaTypalIbHOTO JIorapudma.
Hcnonp3oBathk cBOWCTBA JorapuMoB Uit IpeoOpa3oBaHus Iorapu(MUIECKUX
BoIpakeHUi. CTpouTh rpaduk orapudmudeckoid GyHKIIUU Kak 00paTHON K
MOKa3aTeIbHON M NCIOIB30BATh CBOWCTBA JIOTapU(MUIECKON (DYHKIMH IS pEeHICHUS
3agad. Haxoaute pemenus sorapuMHYECKIX YPaBHEHUH ¢ TOMOIIBIO
PaBHOCHIIBHBIX TIEPEXO0JIOB WIIH OCYILECTBIISSI IPOBEPKY KOPHEH.

JlaBaTb onpeneneHns CHHyca, KOCHUHYCa, TAHTCHCA U KOTAaHT€HCa YHCIIOBOTO
apryMeHTa; a Tak)Ke apKCUHYca, apKKOCHHYCa U apKTaHreHca yucia. [IpuMeHsTs
OCHOBHBIE TPUTOHOMETpHUYECKHE (DOPMYJIBI IS IIPEOOPa3OBAHHS
TPUTOHOMETPUUYECKHX BhIpaKeHUH. [IpuMeHsTh (hopMysIsl TPUTOHOMETPUU JUIS
pelIeHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUIH.

OnepupoBarh MOHATHAMHU: MOCIEI0BATEILHOCTD, CIOCOOBI 3aJaHHs
MOCIE0BATEIBHOCTE; MOHOTOHHBIE U OTPAHUYEHHBIE TTOCJIEI0BATEIbHOCTH;
HCCIIEIOBATH NIOCJIEN0BATEIbHOCTH HA MOHOTOHHOCTh M OTPAaHUYEHHOCTH. [lomyyars
MpeACTaBIeHUE 00 OCHOBHBIX HCSIX aHaln3a OECKOHEUHO MabiX. J[aBaTh
omnpezaeneHue apupMeTHIecKol U TeOMEeTpUIecKoi nmporpeccuu. Jloka3piBaTh
CBOMCTBa apu(METUUECKONU U TEOMETPUUYECKON TPOTPECCHH, HAXOAUTH CYMMY
YJIEHOB MPOTPECCHH, a TAKKE CYMMY WICHOB OECKOHEUHO YObIBatoIIEei
reoMeTpruYecKoi mporpeccuu. Mcnonb30BaTh TPOrpeCcCUr I PEIICHHS 3a/1a4
MPUKIAIHOTO XapakTep. [[puMeHsTs (opMyIly CIIOKHBIX MTPOLIEHTOB ISl PEIICHUS
3a7a4 U3 peagbHON MPAKTUKH.

OmnepupoBath MOHATHAMU: (HYHKIIHS HEMPEPhIBHAS HA OTPE3Ke, TOUKA pa3phiBa
¢byHKIMH, acuMnTora rpaduka yakuuu. [IpuMeHaTh CBOICTBA HETIPEPHIBHBIX
byHkumiA s pemenus 3aaa4. OnepupoBaTh MOHITHSIMU: TIEpBasi U BTOpast




MIPOU3BOIHBIC (DYHKIIUU; TOHUMATh (PU3UMUECKUN U TE€OMETPUIECKUI CMBICI
MPOU3BOJHOM; 3aIIMChIBATh YPABHEHNE KACATEIbHOW. BBIUUCIATE MPOU3BOAHBIE
CYMMBI, TIPOM3BEICHUS, YACTHOTO M CIIOKHOW PyHKIUHU. M3ydaTh MpOU3BOIHBIE
JNeMEHTapHBIX QyHKIMA. FICTIOTB30BaTh TEOMETPUUYCCKUN U (PU3UICCKHI CMBICIT
MPOU3BOIHOMN JJIs pELICHUS 3a/1a4.

[ToBTOpenue, 06001ICHNE,

cHCTeMaTH3aIus 3HaHuH

HpI/IMCHHTB OCHOBHBIC ITOHATHA KypcCa anre6pbl W Ha4daJl MaTEMAaTHYCCKOI'O aHaJIn3a
IJId pCIICHUA 3aaa4 U3 peaHBHOfI JKU3HU U JPYIUX MKOJBHBIX NPEIMCTOB.
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11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB u
n/n | Tem mporpamMmbI Beero KonTpoabHubie OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
padoThI
Crpouts rpaduk KOMIIO3UINH (DYHKIIHIA C TIOMOUIBIO 3JIEMEHTAPHOTO UCCIIETOBAHMS U
CBOMCTB KOMITO3ULIMU. CTPOUTH FreoMEeTpHUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA
KOOPAMHATHOH MJIOCKOCTHU. VICII0/Ib30BaTh MPOU3BOAHYIO JUIS UCCIIEAOBAHMS (DYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI; HaXOAUTh HAaOOJbIlIEe U HAUMEHBIIIEE 3HAUECHUS
UccnenoBanme GpyHKIMiA ¢ ) 1 (GyHKIMU HETIPEPBIBHOM Ha OTPE3KE; CTPOUTH rpaduku GyHKINN HA OCHOBAaHUU
IIOMOUIbIO IPOU3BOIHOMN IIPOBEIEHHOIO HccienoBaHus. Mcnonb30BaTh NPOU3BOAHYIO IS HAX0XKICHUS
HaWIY4IlIEro peleHus B IPUKIaJHbIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax,
IUIsL OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3a1aHHOro (hopMysion win
rpaduxom. [TomyuaTs npezacraBieHue 0 IPUMEHEHUN IPOU3BOJHON B PA3IMUHBIX
OTpaciisIX 3HaHUM.
OnepupoBath NOHATUAMU: IEpBOOOpa3Has U onpenenéHubiil uurerpain. Haxonute
1epBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH UHTErpai 1o Gpopmyne HproToHa—
TepBoo6pasHas 1 HHTErpa 12 Heﬁ6HHI£a. Haxoautsp mmomany miockux GUryp u 00bEMBI T€J C TOMOIITBIO
OIIPEAEIEHHOrO HHTErpaia. 3HAKOMUTHCSA ¢ MAaTEMaTUYECKUM MOJIETMPOBAHUEM HA
npumepe auddepeHunanbHbIX ypaBHeHU. [lomyyaTs npeacraBienne o 3HaYEHUU
BBEJICHUS IOHSTHS HHTETpaJla B Ppa3BUTUN MaTEMATHUKH.
T'padymxu Hcnonb3oBare 1udpoBbIie pecypebl U1 OCTPOeHUs rpaMKOB TPUTOHOMETPHUECKUX
pHIOHOMETDHUECKHX (GYHKIUU ¥ U3YyYEHUS UX CBOHCTB. Pemars TPUTOHOMETPHHECKHE YPABHEHHS 1
- 14 OCYILECTBIATH OTOOP KOPHEH ¢ MOMOIIBIO TPUTOHOMETPUUECKOM OKPY>KHOCTH.
[IpumeHsTs GOPMYIBI TPUTOHOMETPUH ISl PEIIEHUSI OCHOBHBIX THUIIOB
Tpuronomerpuueckue
HepaBeHCTBa TPATOHOMETPHYECKHIX HEPABEHCTB. Hcnonb3oBath UGPOBBIE pECYPCHI IS TIOCTPOEHUS U
uccienoBaHus rpagukoB GyHKIHI.
S — [IpumeHsTH cBOMCTBA MOKAa3aTENbHOM U Jorapu@MUUecKoil PyHKIMHA K pelIeHUI0
HOKA3ATENLHELE I MoKa3aTeJIbHBIX U JIorapudMuiyeckux HepaBeHCTB. OO0OCHOBATh PAaBHOCHIBHOCTh
slorapudMiIecKue 24 1 nepexo1oB. Pemare nppanuoHanbHble ¥ KOMOMHUPOBAHHbBIE HEPABEHCTBA, C OMOLIbIO
HepaBeHCTBa PaBHOCWIIBHBIX 1epexo/10B. Mcmnonb30BaTh rpaduyeckre METOAbI U CBOMCTBA BXOSIIUX B

ypaBHEHHE WJIM HEPaBEHCTBO (DYHKUUMN JJIs pelieHus 3aauu.




5 Komruiekcusle ynciia

6 HatypanbHble 1 nienbie yncia

10

OnepupoBarh NOHATUAMH: KOMIUIEKCHOE YUCJIO U MHOXKECTBO KOMIUIEKCHBIX YHCEL.
[IpencraBiasTh KOMIUIEKCHBIE YHCIIa B IreOpanyeckor ¥ TPUTOHOMETPHUYECKON (hopMe.
Beimonuate apupmernueckue onepauuu ¢ HuMu. M300paxaTh KOMIUIEKCHBIE YHCIIa Ha
KOOpAMHATHOH miiockocTu. [Ipumensars ¢popmyiny MyaBpa U mosrydaTh MpeiCcTaBlICHHE O
KOPHSX N-0H CTENEHU U3 KOMIUIEKCHOI'O YHCJIA. 3HAKOMUTBCS C IPUMEPAMU IPUMEHEHUS
KOMIUIEKCHBIX YUCET JUISl PEIICHHSI TEOMETPHUYECKUX U (PU3NIECKUX 3a]1aU.

OnepupoBarh NOHATHAMU: HATYPAJIbHOE U LEJIOE YUCII0, MHOXECTBO HATYpaJIbHBIX U
LeJIbIX Yncell. Vcronb30BaTh MPU3HAKK JEIMMOCTH LIEJIbIX YMCEN; OCTATKU 10 MOJYIIIO;
HO/l u HOK narypanbHbIx uncen; anroput™ EBkinuaa 1uist pemienus 3a1a4. 3anucbiBaTh
HaTypaJbHbIC YUCIIa B Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUMCIICHUS.

Cuctembl palluoOHAIbHBIX,
UppaIMOHATBHBIX

7 HIOKA3aTeNIbHBIX 1
JOTapUPMHUUECKUX
ypaBHEHUH

12

OnepupoBarh NOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB; PELICHUE
CHUCTEMBI WJIM COBOKYITHOCTH; PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CclieACTBUA. HaxonuTe
pEeLIeHUs CUCTEM U COBOKYITHOCTEH LIEIIBIX PAalMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX U JIOTapu(MUUECKUX YpaBHEHHUH U HepaBeHCTB. [IpuMeHsATh cuCTeMBbI
YPaBHEHUH K PEILICHUIO TEKCTOBBIX 33/a4 U3 PA3JIMYHBIX 00JIacTell 3HAaHUI U peaibHOI
KHU3HHU; HHTEPIPETUPOBATh MOJydeHHbIE peteHus. Mcnonb3oBaTe M(pPOBbIE pECYpCHI.

8 3agauu ¢ mapaMeTpaMu

9 [ToBTOpenue, o6odIIEHNE,
CHCTEMAaTH3alMs 3HAHUH

16

16

Br10upath cioco0 perieHus paloHaIbHbIX, HPPallMOHAIBHBIX, TOKAa3aTeIbHbIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUI U HEPABEHCTB, COJIEPIKALIUX
MOJIyJIH U TapameTpsl. [IpuMeHsTh rpaduueckue U aHATUTUYECKHE METO/IbI JJIS peIIeHUs
YpaBHEHUI U HEPABEHCTB C MapaMeTpaMy, a TAKKe hccieloBaHue PyHKIMI MeTo1aMu
MaTeMaTH4eCcKoro aHannsa. CTpOUTH U UCCIIEA0BATh MaTEMAaTUUYECKUE MOJIETN PEAIbHBIX
CUTYAaIUi C IOMOUIBIO YPABHEHUI, HEPABEHCTB U CUCTEM C IIAPAMETPAMH.

MonennpoBaTh peanbHble CUTYal[UH Ha A3bIKE aJIreOpbl, COCTABIATH BHIPAKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33JJa4H, UCCIIE0BATH IOCTPOCHHbIE
MOJIETH C UCIIOJIb30BAHKEM afmmapara aareOpbl, HHTEPIPETUPOBATH MOIYYEHHBII
pe3yabTar. [IpuMeHaTs GyHKINU 17151 MOAECTMPOBAHUS U UCCIIE0OBAHUS pealbHBIX
npoueccos. PemaTs npukiaaHble 3aa4u, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKOTO U
(U3MYECKOT0 XapakTepa, CPeACTBAMU aIreOpbl U MATEMaTHYECKOTO aHATN3a.
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