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HOACHUTEJIBHAA 3AIIMCKA

VYuebHbiil Kypc «Anredpa M Hayajla MaTEMaTUYECKOTO aHAIN3a» SBISIETCS
OJHUM M3 HauboJiee 3HAYUMBIX B MPOrpaMMe CpeaHero ooOuiero odpa3zoBaHus,
MOCKOJIBKY, C OJIHOM CTOpPOHBI, OH 00ECIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
M3YYCHHSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYTOil CTOPOHBI, (OPMHUPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE 00YUYaIOIIUXCsS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHHST MH(DOPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH U APYTUX
auciuIuinH. B pamkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJIAJACBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON Hayku, KoTtopas ¢GOpMyJIHpyeT CBOH
JOCTHKEHUSI B MaTeMaTU4YECKOM opme.

VYueOHblil Kypc anreOpbl U Hadall MaTEMAaTUYECKOTO aHallu3a 3aKJIaJbIBacT
OCHOBY ISl YCIEIIHOTO OBJIQJICHUSI 3aKkoHaMu (U3KMKH, XUMUHU, OHOJIOTHH,
MOHMMAaHHUSI OCHOBHBIX TE€HJICHIIMM Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX IU(MPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOIB30BaTh MX JUIs JlajbHeWiiero oOpa3oBaHusi U B
MOBCETHEBHOM XU3HHU. B TO ke BpeMs oBiajieHUE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMU KOHCTPYKIMSMH alreOpbl M MaTeMaTHYECKOrOo aHajlin3a pa3BUBAET
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKAa3bIBAaTh
YTBEPKACHUSI C TIOMOIIBI0O MHIAYKIIMU U PaCCyk JaTh JIEAYKTUBHO, HUCIOIb30BaTh
0000IIeHNe W KOHKpETU3allulo, abCTparupoBaHWE U aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xonme u3yuenus ydyeOHOro Kypca «Ainredpa M Hadajla MaTEMaTU4YeCKOTO
aHanmM3a» OOydYaroluecs IMOJY4YaloT HOBBIM ONBIT PEIICHUS MPHUKIAIHBIX 3a7ad,
CaMOCTOSITEILHOTO TIOCTPOCHHSI MAaTEeMaTHYECKUX MOJIENEeH pealbHBIX CHUTYAIIH,
WHTEPIIPETAIMU  TIONYYEHHBIX  PEIICHHWH, 3HAKOMSITCS C  [pUMepaMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B TMpUPOJAE, HAyKe H HCKYCCTBE, C
BBIIAIONIUMHUCS MAaTEMAaTHIECKUMHU OTKPBITHUSMU U UX aBTOPaAMHU.

YueOHbIil Kypc 00J1alaeT 3HAYUTEIBbHBIM BOCIHUTATEIBHBIM TOTECHIIMAIOM,
KOTOpBIM peanu3yercss Kak dYepe3 Yy4eOHbI MmaTepual, CrIocOOCTBYIOMIHIA
(GOpMUPOBAaHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U uepe3 crnenupuky ydeOHOM
JeSITENbHOCTH, TPEOYIOMme MpOJOKUTENbHON  KOHIICHTPAllUM  BHHUMAaHWS,
CaMOCTOSITEILHOCTH, aKKypPAaTHOCTHU M OTBETCTBEHHOCTH 32 MOJIYYSHHBIN Pe3yJIbTarT.

B ocHoBe MeToaMKN 00yueHus aredpe U HadyajaaM MaTeMaTHYeCKOTO aHalnu3a
JICKUT JCATEITHHOCTHBIN MPUHITUATT 00YUCHHUS.

B cTpykType yueOHoro Kypca « Anredpa u Hadaia MaTeMaTHIECKOTO aHaIu3ay
BBIICJICHBI  CIICAYIOUIUE COJACpPKATEIbHO-METOANYEeCKUe JuHuu: «Yucna wu
BBIUHCIICHUS», «DyHKIMM U Tpadukny, «YpaBHEHUs W HepaBeHCTBa», «Hauama
MareMaTH4yecKkoro aHamuza», «MHoxkectBa u Joruka». Bce ocHOBHBIE
COJIEPKATEIbHO-METOJUYECKUE JIMHUU HM3Y4alOTCs Ha MPOTSHKEHUHU JBYX JET



oOydeHus Ha ypOBHE CPEIHETo 00IIero oopa3oBaHms, €CTECTBEHHO JOTOIHSISI IPYT
ApyTa U MOCTEIICHHO HACKIIIAsICh HOBBIMU TEMaMU U pazneiamMu. JlaHHBIH ydeOHbIH
KypC SIBJIISIETCSI MHTETPATUBHBIM, TOCKOJIBKY OOBEAMHSICT B cebe colepikaHHe
HECKOJIbKUX MAaTEMaTUYSCKUX TUCITUIUTMH, TaKUX Kak aiareOpa, TPUTrOHOMETpHS,
MaTEeMaTUYECKU I aHATTN3, TEOPUSI MHOXKECTB, MaTeMaTHIECKast JIOTHKa U pyrue. [1o
Mepe TOTO KakK 00ydJaroluecs: OBIIaICBaOT BCE 00Jiee MHUPOKUM MATEeMaTHYECKUM
anmaparoM, y HHUX IOCJIECIOBATEIHHO (POPMUPYETCS U COBEPIICHCTBYETCS YMCHHE
CTPOUTh MaTEMaTHUYCCKYI0 MOJCIb pPCAbHOH CHUTYalluHW, MPUMCEHSATh 3HAHWS,
MOJIYYCHHBIC TIPW HM3YyYCHUH YYEOHOTO Kypca, IS PEIICHHS CaMOCTOSTEILHO
copMyTUPOBAaHHON MaTEMaTHYECKOW 3aJayu, a 3aTeM HHTEPIPETHUPOBATH CBOU
OTBET.

CopepxaTenbHO-MeTOANYECKas TUHUS «UWclia ¥ BBIUMCICHUS» 3aBEpIacT
(dbopMHupOBaHUE HABBHIKOB HCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001iero oopazosanusi. Ha ypoBne cpeanero o6iero
oOpazoBaHusi oco0oe BHUMaHWEe yaenserca (OPMUPOBAHHIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHU, BKIFOYAIOIMUX B Ce0s HMCIIOJIB30BAHUE PA3IAIHBIX
dopM 3amucu 4Ymcia, YMEHHE JejaTh NPUKUIKY, BBIIIOJHATH MPUOINKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHUsS, pabdOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYYaroImMMCS MHOXECTBA HATYpPaIbHBIX, IIEJBIX,
paIlMOHANBHBIX W JIEWCTBUTENBHBIX  YHUCENl  JOMOJHSIIOTCS  MHOXXECTBOM
KOMITJIEKCHBIX 4nceln. B  KaXaoM W3 O3TUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cHenupUIecKue 3a7add ¥ OTlepaluu: JeJICHHe Haremo,
ONEPUPOBAHKE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
palMOHAIBHBIX W HPPANMOHAIBHBIX YHCEIl, apu(PMETHIECKHAE OIEpallid, a TaKKe
U3BJICUCHNE KOPHS HATypaJdbHOW CTENEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mocnemoBaTeTbHOMY pPACIIUPEHHUI0 Kpyra HCIOIb3yeMBIX YHUCET |
3HaKOMCTBY C BO3MOJKHOCTSAMHU MX NMPUMEHEHUS JJIS PEIICHUS Pa3IMYHbIX 337ad
dbopMHpyeTCsl TPEICTAaBICHUE O CIMHCTBE MAaTEeMaTHKHA KaK HAayKd U € poJih B
MOCTPOCHUU MOJIENIe peaTbHOr0 MHpa, MIUPOKO HCHOJB3YIOTCS 0000IIeHue u
KOHKPETHU3AIIHSL.

Jluausi «YpaBHEHHsI M HEPABEHCTBA» PEATM3YETCS Ha TPOTSHIKEHUU BCETO
oOy4eHHsI Ha yPOBHE CpETHEro oOImero o0pa3oBaHUs, MOCKOIBKY B KaxIOM
pasgene IIporpaMMbl TpEeTyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3ajad. B
pesynbTare OOydYaromuecs OBJQJCBAIOT PAa3NUYHBIMH  METOJaMHU  PEIICHU S
paIlMOHATBHBIX, HUPPAlMOHAIBHBIX, IOKA3aTCIbHBIX, JIOTApUDMHUCCKHX U
TPUTOHOMETPUYECKUX YpaBHCHUH, HEPABEHCTB W CHCTEM, a TaKXe 3ajmad,
CoJlepKamuX TmapaMeTphl. [lodydeHHbIE yMEHUS IMUPOKO HCIIONB3YIOTCS TIpH
UcClIeOBaHUU (QYHKIMA C TIOMOIILI0 TIPOU3BOJHOMN, MPU PEIICHUU TPUKIIATHBIX
3a7a4 M 33/1a4 Ha HAXOXJACHHE HAHOOIBIINX U HAMMEHBIINX 3HAYCHUNA (YHKITUH.



JlanHasi copepkareibHasi JIMHUS BKJIIOYaeT B ceOs Takxke (OPMUPOBAHUE YMEHUM
BBIMIOJIHATE  pacy€Tel 1o  (dopmynaMm, mpeoOpa3oBaHUsi  palMOHATIBHBIX,
MPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUH, a TAKXKE BBIPAXKCHUU,
colepxauux creneHu u Jorapudmbel. brarogaps uzyueHuro airedpamdeckoro
Marepuasa MpOUCXOIUT JaIbHEHIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00ydaromuxcs, GOpMUPYIOTCS HABBIKH JCNYKTHUBHBIX PACCYXJICHUI,
paboThl C CHUMBOJIBHBIMH (hOpMaMH, TPEJCTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCHUMOCTEH B BUJIE PAaBEHCTB M HEPABEHCTB. Anreopa npeiaraet 3¢ eKTuBHbIC
MHCTPYMEHTHI ISl PEIICHUS TMPAKTUYECKUX U €CTECTBEHHO-HAyYHBIX 3ajad,
HarJIsi{THO JEMOHCTPUPYET CBOU BO3BMOXKHOCTH KakK SI3bIKA HAYKH.

ConepxarenbHo-meToanueckass JuHUS «DyHKIIMKU U rpaduKu» TECHO
nepervieTaeTcsa ¢ APYTUMU JIMHUSIMU Y4e€0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a0a€T MOCIEA0BATEIbHOCTh U3YyUYECHU MaTepruana. M3yyeHue cTeneHnou,
MOKa3aTeNbHOM, JIorapu(PMHUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIUI, X CBOCTB
U rpaduKoB, UCHOJIB30BAHNE (PYHKUMUM JUIsl pelIeHHs 3a7ad U3 JPYTUX y4eOHBIX
MIPEAMETOB U PEATbHON )KU3HU TECHO CBSA3aHO KAaK C MaTE€MaTUYECKUM aHaJN30M,
Tak U C pEIICHWEeM YypaBHEHUH W HepaBeHCTB. [Ipu 3ToM Oomnblioe BHMMaHME
yaensercs GOpMHPOBAHUIO YMEHUS BbIpaKarh (HOpMyJiaMu 3aBHCHUMOCTU MEXIY
pPa’IUYHBIMU BEIMYMHAMH, KCCIIECNOBATh TOJYy4YeHHBbIE (QYHKIIMH, CTPOUTH HX
rpaduku. Marepuan 3Toil cofepKaTeIbHOM JTMHUU HalleJIEH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, O3BOJISIOIINX BBIPAYKATh 3aBUCUMOCTH M€Ky BETMUMHAMH B PA3JINYHON
dbopMe: aHATUTHYECKOH, Tpaduueckoi u cioBecHOU. Ero n3ydyenue crnocoOCTByeT
Pa3BUTHUIO QJITOPUTMUYECKOTO MBIINUIEHUS, CIOCOOHOCTHM K OOOOIIEHUIO U
KOHKPETHU3aLMH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass J1uHUS «Hauvana mareMaTnyeckoro aHalin3a» MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTU4YECKUX, TaK U MPUKIAIHBIX 3ajad,
JOCTYIHBIX OOYYalOImUMCs, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpa@uKyd  CIOXKHBIX (PYHKIUNA, ONPENeNATb WX HauOOIbIINE W HaNUMEHBIINE
3HAYEHMS, BBIYUCIATH IUIOMAAn GUryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH U
yCKOopeHusi mpoueccoB. [lanHas coaep)KaTelbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHMSI MATEMAaTUYECKUX MOJEIIEN pealbHbIX CHUTYAllUH,
MIO3BOJISIET HAXOAUTh HAWJTYUIIIEE€ PEIICHHUE B TPUKIAAHBIX, B TOM YUCJIE COLIMAIBHO-
SKOHOMHUYECKHUX, 3a/layax. 3JHAKOMCTBO C OCHOBAaMHM MAaTeMaTHM4YE€CKOr0 aHaln3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMAIIBHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKycCcTBE. OOyUaromuecs: y3HatoT O BELIAIONIUXCS
pe3yibTaTax, MOJIyYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKH KaK HayKu, U 00 HX
aBTOpax.



ConeprkarenbHO-METOAMUECKast TUHUS «MHOXECTBa U JIOTMKA» BKIIOYACT B
ceOst DJIEMEHTHl TEOPHH MHOXECTB U MaTEMaTUYECKON JOTUKU. TeopeTuko-
MHOYECTBEHHbBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOJbHOM MaTeMaTUKH
W TpeuiaraloT HauOojiee yHUBEPCANbHBIA SI3bIK, OOBEIUHSAIONUNA BCE pa3Jeibl
MaTeMaTuKu H €€ MPUIOKEHUN, OHU CBI3bIBAIOT pa3Hble MaTEeMaTUYECKHUe
JUCHUIUIMHBL W WX TpWIOKEeHHs B eauHoe 1enoe. [losTomMy BaxkHO JaTh
BO3MOXKHOCTh OOydYaromieMmycss TIMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHON MaTEMAaTUKU U HCIOJIb30BaTh €ro JUISl BBIPAXKECHHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTeMaTHUKU KaK HayKd CcJeayeT MpUu3HaTh
CBOMCTBEHHYI0 €M CTpPOrocThb OOOCHOBaHUW U CJEJAOBaHUE OMpPEACIEHHBIM
npaBujaM  [OCTPOEHHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTH4YeCKOM JIOTMKU CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00yyYaroluxcs, MO3BOJSET UM CTPOUTH CBOU PACCYXKICHUS HA OCHOBE JJOTHMUECKHUX
npaBuil, GOPMUPYET HABBIKA KPUTHUYECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa u Hauyaga MaTeMaTUYECKOrOo aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTH4YECKOTO MOJEIUPOBAaHMS, KOTOPbIE MPU3BAHBI
COCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIENEH peallbHBIX
CUTyallMi, MCCIEAOBaHUS O3TUX MOJEJIEH C IOMOIIbIO ammnapara ajireOpel U
MaTeMaTHYEeCKOTO aHalin3a, WHTEPIPETAHNH TOJYYEHHBIX pe3yibTaToB. Takwue
3aJlaHMsl BIJIETEHBI B KAXbIM U3 pa3/iesoB MPOTPaMMBbI, MOCKOJIBKY BECh MaTepUal
y4eOHOro Kypca IIMPOKO HCIOJb3YeTCs ISl pelleHus] MpUKIaaHbix 3anad. [lpu
pElIeHNH  pealibHbIX  MPAKTUYECKUX  3aJad  oOydyaroluecss  pa3BUBAIOT
HaOJII0JaTEeIbHOCTh, YMEHHUE HAXOOUTh 3aKOHOMEPHOCTH, aOCTparupoBarhCs,
WCIIONIb30BaTh  aHAJIOTHIO, 0000mMaTh W  KOHKPETU3UPOBATH  MpoOiIeMy.
JlestenbHOCT, 1O  (OPMHUPOBAHUIO HABBIKOB pEIIEHUS MPUKIAAHBIX 3a7a4
OpraHu3yeTCs B IIPOIIECCe 3YUSHHUsI BCEX TeM y4eOHOro Kypca « Anrebpa u Hadasa
MaTEMaTUYECKOTO aHaAIH3a.

Ha wusydyenue ydeOHOro Kypca «Anredpa W Hauajga MaTEMaTU4ECKOTO
aHanuza» otBoautcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hepenio), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYUEHUSA
10 KVIACC

Yucia 1 BIYMCICHUSA

Paunonanbubie uynciaa. OOBIKHOBEHHBIE M JECATHUYHbIE IPOOM, MPOLIEHTHI,
OeCKOHEeUHBIE TMepuoandeckue apodu. IIpumenenue apoOelt M MPOLCHTOB IS
peILICHUs TPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIe 3HAHUN U PEaTbHOMN KU3HH.

JeiicTBuTenbHble 4Wcia. PanuoHanbHbIE W HppalMOHAIbHBIE YHCIA.
Apudmerndyeckre  omepanud ¢ JCUCTBUTENBHBIMH  YucIaMd.  Moayib
JICHCTBUTEIIBHOTO YHUCIa U ero cBoicTBa. [IpubnmkEnHble BRIYMCICHUS, TIpaBUia
OKpYIJIEHUS, MPUKUJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ 1nenbiM mokaszareneM. buHom Herorona. Hcnonp3oBanue
noaxo e GopMbl 3aMucy AEMCTBUTENIBHBIX YMUCEN JJIsl PEUICHUS TPAKTUY €CKUX
3a/1a4 ¥ IPEACTABICHUS TaHHBIX.

ApudmeTndyecknii KOpeHb HaTyPAIBHOM CTENEHN U €0 CBOMCTBA.

CreneHb € palUOHAIBHBIM IOKa3aTeleM U €€ CBOICTBA, CTENEHb C
JNICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcma. CpoiictBa mnorapudma. JlecaTuunbie W HaTypalibHBIC
gorapupMsl.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI€HC YHCIOBOTO aprymeHta. ApKCHHYC,
ApPKKOCUHYC U apKTAHT€HC YMCIOBOr0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUsA. PaBHOCWIIbBHBIE ypaBHEHUS W ypaBHEHUA-CIEACTBUA. HepaBeHCTBO,
pelIeHne HEpaBEHCTRA.

OCHOBHBIE METOJBI PEIIECHUs LENbIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOroWwieHbl OT OJHOW MepeMeHHOW. JleneHue MHOTOYJIeHa Ha
MHOTo4JIeH ¢ ocTaTkoM. Teopema besy. MHorousieHsl ¢ enbiMu Kodppuimentamu.
Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BBIPAKEHUH, COJIEPKALIUX CTENEHU U KOPHHU.

HppannoHaibHbIe YPaBHEHUS. OcCHOBHBIE METO/IbI peneHus
VPPAlHOHAIBHBIX YPABHECHHM.

[loka3arenpHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKAa3aTEIbHBIX

YpPaBHEHUH.

[IpeobpazoBaHue BBIpAKEHUM, COACPIKAIIMUX JTOTAPUPMBI.

Jlorapudmudeckne ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
JoTapuPMUIECKUX YPaBHECHHM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUHN. PellleHne TPUTOHOMETPUUYECKUX YPABHEHU.



Pewienue cucrem JIMHEWHBIX ypaBHEHHMW. MaTpuua CHCTEMBI JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTpULbl 2X2, €ro FeOMETPUUECKUN CMBICI U CBOMCTBA,
BBIYMCIICHUE €Tr0 3HAYCHUS, NPUMEHEHUE OMPEACIUTENS JJIsl PEUICHUS] CUCTEMBbI
JINHEWHBIX YypaBHECHHM. PenieHue MNpuKIaaHbIX 3374a4 C IOMOIIBK CHCTEMBI
JIMHEWHBIX ypaBHEeHUU. McciieqoBanne moCTpOCHHOW MOJIENN C MOMOIIBE) MATPUII
Y OIIPEACITUTEIIEH.

[TocTpoeHne MaTeMaTHUYECKUX MOJENIEN peaJbHOM CUTyallMd C MOMOIIBIO
YpaBHEHUW W HEpaBeHCTB. lIpuMeHeHHWe ypaBHEHUI W HEPABEHCTB K PELICHUIO
MaTeMaTHYEeCKUX 3aJ1a4 1 3a/1a4 U3 Pa3IUYHbIX 00J1acTeil HAYKU U peaibHOM KU3HHU.

DyHKUUM U Tpaduku

Oynkuus, crnocodsl 3ananus (QyHkuuu. B3anmHO 00patHbie (YHKIUU.
Komnosunusa ¢yskuuit. I'paduk dyHKuun. SaeMeHTapHbIE MpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHI.

OO6nacTh ompeneraeHuss U MHOXeCcTBO 3HaueHud (pynkuuu. Hynu dyskium.
[IpomexyTkn 3HaKONOCTOSIHCTBA. YETHBIE U Heu€THbIe PyHKUMU. [lepuoauyeckue
¢bynkuun. IIpoMeKyTKM MOHOTOHHOCTH (PYyHKUMH. MaKCUMyMbl U MUHHUMYMBI
byuknuu. Hanbospiiee 1 HauMeHbIIee 3Ha4eHU s PYHKIIUU Ha TTPOMEXK YTKE.

JluneliHasi, KBaJpaTWUYHas M APOOHO-TMHEHHAs (YHKIWH. DJIEMEHTapHOE
MCCJIEIOBAHUE U TTOCTPOCHUE UX TPAPHUKOB.

Crenennast (yHKIMS C HAaTypaldbHBIM M LI€JIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-Oi CTENEHH KaK (PyHKIIMH 0OpaTHOU cTerneHu
C HaTypaJbHBIM MOKA3aTEJIEM.

[loka3arenbHas W Jjorapudmuueckas (QyHKIMH, UX CBOMCTBAa W TpaduUKH.
Ucnonp3oBanue rpa@ukoB GyHKIUN IS peIICHUs] ypaBHECHU.

TpuronoMmerpuyeckasi OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI 9UCIIOBOTO apTyMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEANbHBIX IIpoleccax WU SBICHUSIX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCcKOro aHajamu3a

ITocimenoBaTeabHOCTH, CHOCOOBI 3aaHMs IOCIEAOBaTEILHOCTEH. MeToxn
MAaTeMaTU4€CKOW MHIAYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE TOCIEA0BATEIBLHOCTH.
Hcropusi BO3HUKHOBEHHS MAaTEMaTHMUYECKOTO aHaliM3a Kak aHajiu3a OECKOHEYHO
MaJbIX.

ApudmeTtndeckas U reomeTpuuecKas nporpeccuu. beckoHeuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JINHEUHBIN U 3KCIOHEHIIUAIBHBIN pOCT. Yncno e. @opMyJia CI0KHBIX
MpOLEHTOB. Mcnonb30BaHWE TPOTPECCUM Il  PEIICHUS pEeaNIbHbIX 3aaad
MPUKIATHOTO XapaKTepa.



HenpepobiBHble (QyHKIMM M uX cBoiicTBa. Touku paspbiBa. ACHMIITOTHI
rpadukoB Qynkiuil. CBoilcTBa (QYyHKIIMH HENpephIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB Ul pEUIEHUs HEpPaBeHCTB. I[IpuMeHEHHE CBOMCTB HENPEPBIBHBIX
GbyHKUMI 11 penieHus 3aaad.

[lepBas u BTOpas npousBoHble GyHKUMH. OnpeneneHue, reOMeTpuIecKuil u
(bu3nYecKuil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTelIbHOU K rpaduKy QyHKIIHUH.

[IpousBonHble  drmeMeHTapHbIX  QyHkOuil.  [IpousBogHas  cymMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU (DYHKITHIA.

MHo:xecTBa U JIOTMKA

MHOX€ECTBO, Omepaluy HaJl MHOXKECTBAMU M HMX CBOMCTBA. Jmarpammsl
Oiinepa—Benna. IIpuMeHeHHe TEOPETHKO-MHOKECTBEHHOIO —ammapara  Juis
ONMCAHUS PEAIbHBIX IPOLECCOB M SIBICHUW, NPU PEIICHWM 337a4 U3 JAPYTruX
y4EOHBIX TPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOro OOBEKTa, CIEICTBHUE,
J0Ka3aTelIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KVIACC

Yucsa v BBIYUCTICHUS

Hatypanbabie u nenvie uncna. [I[puMeHeHne MPU3HAKOB JEIUMOCTH I[EITBIX
gyuces, HanbOonpmmii oOmmui nenutens (manee — HOJl) m HamMeHnsbiee ooOimee
kpatHoe (nanee — HOK), octaTtkoB no moayito, anroputma EBkiuaa st pemenus
3aJ1a4 B LIEJIbIX YHCTIax.

KommiiekcHble wucna. AnreOpanmdeckass U TpUTOHOMETpUYecKas (OpMbl
3aMUCH KOMIUIEKCHOTO 4ucia. Apudmerndyeckue omnepanuud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIJIOCKOCTH.
dopmyna Myaspa. Kopau n-o#t crenenn u3 KOMIUieKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JUIsl pelieHus] (PU3NYeCKUX U TeOMETPUUYECKUX 3a1ad.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYNMHOCTh YPAaBHEHUN U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBbI-CIeICTBUsI. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHHM €  MOMOUIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTU. Perienre TpuroHoMeTpu4eckux HepaBeHCTB.

OCHOBHbIE METOABI pEUICHUSA [OKAa3aTelbHbIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PELICHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE MCTOAbI PCIICHUA CHCTCM U COBOKynHOCT@ﬁ pallOHAJIbHBIX,
HUppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTAPU(DMUUECKUX YPaBHEHUH.

VYpaBHeHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.



[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMaTHYE€CKUX
3a/1a4y U 33724 U3 pa3IuIHbIX 001acTell HAyKU U pealbHOMN KU3HU, UHTEPIIPETALIUS
MOJyYEHHBIX PE3YJIbTATOB.

DOyHKIMH U TPAPUKHU

['padux xommosuruu ¢Gyuknuil. ['eomerpudeckue 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJIUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U rpaduKu.

['padudeckue Meroawl pelieHUs] ypaBHEHUM W HepaBeHCTB. ['paduueckue
METObI PELIEHUS 3a/a4 C ITapaMeTPaMHU.

Hcnonp3oBanue rpadgukoB (QyHKUMA A7 HCCIEAOBaHHUS MPOIECCOB H
3aBUCHUMOCTEH, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUM 3a7ad U3 JPYTHX YYEOHBIX
NPEAMETOB U PEATTbHOM JKU3HU.

HauvaJsia maTeMaTH4eCcKOro aHaju3a

[IpuMeHeHne MpOU3BOJHON K MCCIEIOBaHUIO (PYHKIMM HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxaeHrne HauboJIbIIero U HAMMEHbIIEro 3HaYe€HUN HEPEPbIBHOM
(yHKIIUHA HA OTPE3KE.

[IpuMeHeHrEe TNPOU3BOAHON [JIi HAXOXKJEHUS HAWIy4dlIero peuieHus B
NPUKIAIHBIX 3ajayax, JJsl ONpENeJeHUs CKOPOCTH W YCKOPEHHs Ipoliecca,
3a71aHHOTO (OPMYJIIOH WK TpadUuKOM.

[lepBooOpas3Has, OCHOBHOE CBOMCTBO IiepBooOpa3HbIX. IlepBooOpazHbIe
snemMeHTapHbIX QyHkuui. [IpaBuna HaX0XIeHUS TEPBOOOPA3HBIX.

Nuterpan. ['eomerpruecknii cCMbICa UHTErpana. Beaucienue onpeaeinéHHoro
uHrerpaina no gopmyne Herorona-Jleionuia.

[IpuMeHeHne HHTErpaja s HaxOXACHUS IUIOMIale MIOCKUX (Guryp u
00BEMOB reOMETPUIECKHUX TEI.

[Tpumepsr pemenuit auddepeHanbHBIX ypaBHEHH. MaTtemaTudeckoe
MOJICTUPOBAHUE pPEaAbHBIX MPOLIECCOB C TMOMOUIbI0 U epeHIHaTbHBIX
YPaBHEHUH.



INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHET'O OBILEIO
OBPA30OBAHUIA

JIMHHOCTHBIE PE3YJIBTATDI

1) rpasKIaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTH TPAKTAHCKOMN TMO3UIIUU 00YyHAIOMIErOCcs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUMCKOT0 00IIECTBA, MPEICTABICHUE O MATEMATHYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUN, TNPOLEIYP
rpaXJaHckoro  obOmiecTBa  (BBIOOpBI, ONMPOCHl W Jpyroe), yMeHHUe
B3aUMOJCIICTBOBaTh C COLMAIbHBIMM HMHCTUTYyTaMU B COOTBETCTBUU C HX
(GYyHKUMSAMU 1 Ha3HAYEHUEM,;

2) IaTPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTHYHOCTH, YBOKCHHS K
MPOUUIOMY W HACTOSIIEMY POCCHUHCKONW MaTEeMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHHSIM POCCHMCKUX MAaTEMAaTUKOB U POCCHUMCKONM MAaTEMATHYECKOW MIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIKEHUN B JIPyrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE TYyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, chopMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO0 MOBENEHUSA, CBA3aHHOTO C MPAaKTHYECKUM
MIPUMEHEHNUEM JOCTUAKECHHUI HAYKH U IESITEIbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs AICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCy ) AeHUN, BOCIPUUMUYHUBOCTh K
MAaTeMaTUYE€CKUM acCleKTaMm Pas3JIMYHbIX BUAOB UCKYCCTBA;

5) pu3n4YecKOro BOCUTAHUSA:

chOpPMUPOBAHHOCT, YMEHHS TPUMEHSTh MAaTeMaTU4YECKHEe 3HAHUS B
MHTEpecax 3/I0pOBOro U 6€30MacHoro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBBIO (30POBOE NUTaHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATUUA U
OTHbIXa, peryysipHas Quznueckas aKTUBHOCTH), (PU3NUECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUSAX CHOPTUBHO-03OPOBUTEIBHON ESATENBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYJy, OCO3HAHME IIEHHOCTH TPYJIOJIOOUs, HHTEpEC K
pasnuuHbIM  cepam  mpodecCHOHATBHONW  JEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW W €€ NPWIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBLINA BBHIOOD
Oynyiie mnpodeccu W peaqu30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,



TOTOBHOCTb U CIIOCOOHOCTh K  MareMaTHYECKOMY  OOpa3oBaHUIO M
caM000pa30BaHUIO HAa NPOTSHDKEHUH BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMaTHUE€CKON HAIPaBIEHHOCTH;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  IKOJOTUYECKON  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COLIMAIbHO-3KOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM
Cpelbl, OCO3HAHME TJI00ATIbHOTO XapaKkTepa dKOJIOTHYECKUX MPOoOIeM, OpHUEeHTalUs
HAa TPUMEHEHHE MAaTEeMaTUYeCKUX 3HAHMM [JIs pEIIeHWs 3aaad B o00JacTu
OKpY>Karoliel cpeapl, IJIaHUPOBAHUE TIOCTYMKOB M OIEHKH HX BO3MOXKHBIX
MOCJIEJICTBUH I OKPY>KAIOIIEeH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTUKU, TOHUMAaHUE MaTeMaTUYeCKON
HayKH Kak c(hepbl 4eT0BEUECKOU 1eSITeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH
JUTSL pa3BUTHS IIUBWJIM3AIMU, OBJIAJCHUE A3bIKOM MAaT€MAaTUKU U MAaTeMaTUYECKOU
KyJIbTYpOH KaK CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO
U UCCIIEJIOBATENBCKYIO NEATENHHOCTh MHIMBUIYAIHHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble JJorudyeckue 1eMCTBHSA

BBISBIISIT M XapPaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUM MEXIy TMOHATUAMH, (QopMyITupoBaTh
OoTpeeICHUs MMOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHUS JJIs1 0000IIEHUS U CPaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAJIN3a,;

BOCIIpUHUMATh,  (QOpMyIUpOBaTH U  NPEOOpPa3OBBIBATh  CYXKJICHHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIKe, YCIOBHBIC,

BBISIBJISITh MATEMATUUECKUE 3AKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢aKkTax, JMaHHBIX, HAOTIOJCHUAX M YTBEPKICHUAX, MpeayiaraTb KPUTEPHUH s
BBISBJICHUS] 3aKOHOMEPHOCTEU U ITPOTUBOPECUUM;

JleN1aTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUCHU, YMO3AKIIIOUCHUN IO aHAJIOTHUH;

MPOBOJUTH CAMOCTOSITEIBHO JTIOKA3aTEJILCTBA MATEMATHYECKUX YTBEPKICHUN
(TIpsiMble ¥ OT MPOTUBHOIO), BHICTPAMBATh APTYMEHTAIIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUSI 1 BHIBO/IHI;

BbIOMpaTh croco0® pemieHuss ydeOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BapUAHTOB pelIeHus, BRIOUpaTh HauboJiee MOIXOASAIINN C YIETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBnble ucciaeaoBarebCcKue AeliCTBHA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIILCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynHpoBaTh  BOMPOCH,,  (GUKCUPYIOIIME  MPOTUBOpEYHe,  MpodieMy,
yCTaHaBIIUBaTh HMCKOMOE W JaHHOE, (OPMHUPOBATh TUIOTE3Y, APTyMEHTUPOBATH
CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTaHOBJICHUIO 0COOECHHOCTEN MaTEeMaTHUYECKOTOo 00BbEKTa, SIBJIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXTy 00hEKTaMu, IBICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIFHO (OPMYJIMPOBATh OOOOIEHHUS W BBIBOJBI MO pe3yJbTaTam
NPOBEIEHHOTO  HAOJIOJEHUs, MCCIEJOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYUYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

MIPOTHO3UPOBATh BO3MOKHO€ pA3BUTHUE TMIPOIECCA, A TAKKE BBIJBUIaTh
MPEIIIOI0KEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH A€(UUUTHI MHDOPMALUM, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJIs PEIICHUS 3a1a4H;

BbIOMpaTh UH(OPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHAJIU3UPOBATH,
CHCTEeMaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U (HhOpM
MIpEACTaBICHUS;

CTPYKTYpUpOBaTh WHGOPMAIMIO, TPEACTABIATh €€ B pasIMuHbIX (opMmax,
WJUTIOCTPUPOBATh IpadUUECKH;

OLICHMBATh HaJE)KHOCTh uHQopManuu o CaMOCTOSITEIbHO
chOpMYJIHUPOBAHHBIM KPUTEPUSIM.

KoMMyHHUKaTHBHBIe YHHUBeEpPCAJbHbIE YUeOHbIE /1eii CTBUS

Oo0menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSIMH U
HCIIIMHA O6HI€HI/IH, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/IH B YCTHBIX
N TIMCBMCHHBIX TCKCTAX, JAaBaTb IIOJACHCHHUA IIO XO)Iy pQIHCHI/ISI 3aJgadyH,
KOMMEHTUPOBATh MOJIYUYCHHBIN PE3yJIbTaT;

B X0Jic OOCYXXJIEHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOMl TEMBI,
MpoOJeMbl, pelraeMol 3a7adyu, BBICKA3bIBaTh WJEH, HAIlCJICHHbIE Ha IIOHCK
pEIICHMs, COIMOCTABISATh CBOU CYXJICHHS C CYXJICHUSIMH JPYTHX YYaCTHHUKOB
auaiora, OOHapy>KUBaTh Pa3IMYME M CXOJACTBO IO3HMIMH, B KOPPEKTHOH (opme
(bopMyJIHPOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

Hpe,ZICTaBHSITL pCSyJIBTaTLI pGH_IeHI/ISI 3aJa4u, C-)KCHepI/IMeHTa, HCCIICA0OBaHUAA,
MIPOEKTa, CAaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHUS C Y4ETOM 3ajad
MPE3CHTAIIUU U OCOOCHHOCTEH ay IUTOPHH.

PeryasiTuBHbIE yHUBeEpPcAJbHbIE yUeOHbIE 1€l CTBUSA
Camoopranusanus:



COCTABJIATH TUIAH, AJITOPUTM PEIICHHS 3a7a4yd, BEIOMpATh CIOCO0 pEIIeHus ¢
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BapHAHThI PEIICHUM C Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII UHTE/IEKT:

BJIAJCTh HABBIKAMHU  [O3HABATEIIbHOM  pediIekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEHCTBHIA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIA/IETh
croco0aMM CaMOMPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTa pelIeHUs
MaTeMaTH4eCKOH 3a/1auu;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaAWJICHHBIX OMMUOOK, BRISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa 1EJIU U YCIOBUAM, OOBACHATH TPUUUHBI
JOCTHKEHUSI UM HEIOCTUKEHUS PE3YyJIbTaTOB JESATEIbHOCTH, HAXOAUThH OIINOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OMBITY.

CoBMecTHas 1€TEJIbHOCTD:

MOHUMATh W HCIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYTBHOU
paboThl TpU pelmeHud Y4eOHBIX 3aj]ay, TMPUHAMATh 1eJdb COBMECTHOM
JESITENIbHOCTH, TUIAHUPOBATh OPTaHU3ALMIO COBMECTHOW paboThI, pacrpeaensiTh
BU/JIBI pabOT, IOTOBapHBATHCSI, 00CYKIaTh MPOIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUSI HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B IPyNMoBbIX (Gopmax paboThl (00CykJeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMED» U HHBIE), BBIOTHATH CBOIO YaCTh pabOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMHU KOMAaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIA/Ia
B 0OmuiA TPOAYKT TO KPHUTEPUsAM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMMOJICVCTBUSL.

NPEAMETHBIE PE3YJIBTATDI

K koniy obydenus B 10 KJacce o0OydYaromUMCSA TOIYYHUT CIECIYIOIIHE
MpeAMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paldodel mporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajga MaTEMaTHUYE€CKOTO aHAIIU3ay:

Ymncsia v BBIYHCTEHUS:

CBOOOJHO OIEPUPOBATH MMOHATUSIMU: PAIMOHAIBHOE YHCIO0, OECKOHEUHas
nepuoadyueckas JApoOb, TPOIEHTH, HPPANMOHATHLHOE YHCIO, MHOXECTBa
pPalMOHAIBHBIX U IEHCTBUTEIbHBIX YHCEI, MOAYJIb ICUCTBUTEIHLHOIO YUCIIA;

NPUMEHATh JpOOM M TPOIEHTHl JJIs PEIICHUS TMPUKIAAHBIX 3a1ad W3
Pa3IUYHBIX OTPACIIEH 3HAHUW U pEaJbHOM KU3HU;

MPUMEHATH MPUOIMHKEHHBIE BBIUYNCICHUS, TIPABUJIa OKPYTJICHUS, IPUKHUJIKY U
OIIEHKY pe3yJIbTaTa BbIYMCICHUI;



CBOOOJIHO ONEPUPOBATH TMOHSITHEM: CTEIEeHb C MEIbIM IOKa3aTeleM,
HCIIOJIB30BaTh MOAXOAAIYI0 (hOPMY 3alUCH ACUCTBUTEIBHBIX YHUCET JIJIs PEIICHUS
MPAKTUYECKUX 3a7a4 U IPEACTABICHUS 1aHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUYECKHUI KOpEHb HaTypaibHOU
CTEIICHU,

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTENEHD C PAlMOHAIBHBIM MTOKa3aTeNeM;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: JOTapudm uucHa, ACCATUYHBIC W
HaTypaJIbHbIC JTIOTapU(PMBI;

CBOOOJIHO OINEpPUPOBATH TMOHATUSIMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHTEHC
YHCIIOBOTO apTyMEHTA;

ONIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC M ApPKTAHT'E€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEPUPOBATh MOHSTHUSIMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCWIbHBIC YPABHEHHUS U yPAaBHEHUSA-CIEACTBUS, PABHOCUJILHBIE HEPABEHCTBA,

NPUMEHATh PA3IMYHbIE METOAbl PEUICHUS PALMOHAIBHBIX U APOOHO-
PAlMOHAIBHBIX YPAaBHEHUM, IPHUMEHATb METOJ MHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh TMOHATHUAMHU: MHOTOWIEH OT OJHOW TEpEeMEHHOM,
MHOTOYJIEH € HUEAbIMU KO3 PUIIMEHTaMHU, KOPHU MHOTOUYJIEHA, TPUMEHSITh JIeJICHHE
MHOTOWIEHAa HAa MHOTOYJIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera mis
pelieHus 3a1ay;

CBOOOJTHO ONEpHUpPOBATh MOHSATHUSMH: CHCTEMa JIMHEHWHBIX YpaBHEHUH,
MaTpulla, ONPEHCIUTEIb MATPUIBl 2 X 2 MU €ro TEOMETPUYECKHM CMBICIH,
UCIIOJIB30BaTh CBOMCTBA ompenenuTens 2 X 2 s BBIYUCIEHUS €ro 3Ha4YCHHS,
MPUMEHSATh OINPENCIUTENN [J1 PEUICHUS CUCTEMbl JIMHEHMHBIX YPaBHEHUM,
MOJICJIMPOBATh PEAIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHU,
HCCIIE0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MaTpULl U OIPEIEIUTEIIEH,
MHTEPIIPETUPOBATH MOJYUYEHHBIA PE3YJIbTAT;

UCIOJIb30BAaTh CBOMCTBA JEUCTBUI C KOpHSAMU JUIsi TpeoOpazoBaHUs
BBIPAXKECHUM;

BBITIOJIHSTH MPE0OPa30BaHUSI UUCIIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHH C
pPalMOHAIBHBIM MTOKa3aTeIIeM;

UCIIOJIb30BAThH CBOMCTBA aorapupmMoB U1 npeoOpa3zoBaHus
J0Tapu(PMUIECKUX BBIPAKEHUN;

CBOOOJIHO ONEpUPOBATh MOHATHUIMU: HppaIlMOHAIbHBIC, IMMOKAa3aTelbHbIE U
norapuMuyecKre ypaBHEHUS, HAXOUTh UX PEIIEHUS C TTOMOIIBIO PABHOCHIIBHBIX
MEPEXO0I0B WUIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIC TPUTOHOMETpUUECKUE (HOPMYIIBI ISl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPKCHUH;

CBOOOJIHO ONEPHUPOBATh TMOHSITUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
NPUMEHATh HeoOXoauMble  (OpPMyJbl  [Jii  pEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUH;

MOJICIUPOBATh peajibHble CUTyalldd Ha f3bIKEe ainreOpbl, COCTaBISTh
BBIpQOKCHUS, YypaBHEHHUS, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEeI0BATh
MMOCTPOCHHBIE MOJIEITHN C UCIIOJIb30BAHUEM araparta ajareopsl.

DyHKIUN U TPaPUKHU:

CBOOOJIHO ONIEPUPOBATH MOHITUAMU: (QYHKIIHS, CIIOCOOBI 3aaHus (HYHKIIUH,
B3aUMHO oOpaTHble (YHKIUK, KOMMO3uIus (yHKuuid, rpaduk GyHKINH,
BBITIOJTHATH dJIEMEHTapHbIe MTpeoOpa3oBaHus TpaduKoB QyHKITUH;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: OOJACTh OMPEACICHUS W MHOXECTBO
3HaYEeHUN PYHKIUH, HYJIU PYHKIUU, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEpUPOBATH NOHATUAMU: UETHBIE M HEUETHbIE (YHKIIUH,
NepuoANYecKrue (PyHKUHUH, MPOMEKYTKH MOHOTOHHOCTU ()YHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (QyHKIMHA, HauOoJblllee W HAUMEHbIIee 3HAaYeHHWE (QYHKIUU Ha
MIPOMEXKYTKE;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CTETICHHAs (YHKIHS C HATypalIbHBIM U
HelIbIM TOKa3aresieM, Tpa@uK CTENEeHHOW (YHKIIMU C HATypaldbHBIM U LEIBIM
nokazareneM, rpaduk KOpHsS n-oil creneHu Kak (yHKIUMU OOpaTHOM CTENeHH ¢
HaTypaJIbHBIM MMOKA3aTENeM;

ONEepUpOBaTh MOHATUAMM: JMHEWHAas, KBaApaTHU4Has U JPOOHO-ITUHEHHas
(yHKIMH, BBITOJHSTH 3JIEMEHTAPHOE UCCIEI0BaHUE U TOCTPOCHUE UX IPaUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSIMU: TOKa3aTelbHAs W Jorapupmuueckas
GyHKIMM, UX CBOMCTBAa W rpaduKH, UCIOJIB30BaTh UX TpaduKd IJIs pelieHus
YPaBHEHU;

CBOOOJIHO ONEPUPOBATH MMOHIATHSAMU: TPUTOHOMETPHUYECKAS] OKPYKHOCTb,
ompeieIeHne TPUTOHOMETPUUECKUX (DYHKITUN YUCIOBOTO apryMEHTa,

UCIOJIb30BaTh rpaduku GYHKIUE 718 UCCIENOBaHUS MPOLECCOB U
3aBUCHMOCTEH IPU PELICHUU 33/1ad U3 JAPYTUX y4eOHBIX MPEIMETOB U PealbHOU
KU3HU, BBIpAXKaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY BEIMUHMHAMU;

Hauyana maTteMaTH4ecKoro aHajamu3a:

CBOOOJIHO OINEpUPOBATh TMOHATHIAMU: apuMeETHUYecKass W TeoMeTpUYecKas
nporpeccus, 0ECKOHEUHO yOBIBAIOIasi TEOMETPUUECKAs MPOTPECCHs], JIMHEHHBIN U
AKCIIOHEHITUAIBHBIN pOCT, GOpMYyJia CIOKHBIX IPOIIEHTOB, UMETh MPEICTABICHUE O
KOHCTAaHTE,

UCIOJIb30BAaTh MPOTPECCUU JIS PEIICHUS pealibHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/IaHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TOCJIEIOBATEIHHOCTH,
MOHUMATh OCHOBBI 3apOXKIACHUS MATEMaTHUYECKOTO aHaldu3a KakK aHalu3a
OCCKOHEYHO MAaJIbIX;

CBOOOJTHO OTIEpUPOBATH MOHITUSMU: HENPEPBIBHBIE (DYHKIIMU, TOUKU pa3pbiBa
rpaduka QyHKIHH, ACUMITOTHI rpaduka QyHKIUU;

CBOOOJIHO OMEPUPOBATh MOHATHEM: (DYHKIIMS, HEMpephIBHAs Ha OTpe3Ke,
MIPUMEHSATHh CBOMCTBA HENIPEPHIBHBIX (DYHKITUH ISl pEIICHUS 3a]1ay;

CBOOOJIHO OMEpPUPOBATh TMOHATHSAMU: TepBas U BTOpas MPOU3BOJIHbBIC
byHKIMY, KacatenbHas K rpaduxky GyHKIINY;

BBIUKCIISTH POU3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU
IBYX (PYHKIIH, 3HATh TPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIIH;

UCIOJIb30BaTh T€OMETPUUYECKUN M (PU3MUECKUU CMBICT TMPOU3BOAHOM st
pelieHus 3aaau.

MHokecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  MOHATHUSAMH: MHOXECTBO, ONEpaluud  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jijis ONMCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUM, MPU PEIICHUH 3a/1a9 U3 APYTUX YUCOHBIX TIPEIMETOB,;

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: OIpEACIiCHUE, TEOopeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYE€CKOTO 00OBEKTa, JOKAa3aTeIbCTBO, PABHOCUIbHBIC
ypaBHEHHUS 1 HEPaBEHCTBA.

K koniy obyuenuss B 11 KJacce oOydarolmuiicss MOIYYHUT CIIEAYIOIIHE
MpEeAMETHBIE PE3yNbTaThl MO OTAEIBHBIM TeMaM padoded mporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAIN3a»:

Yuciia ¥ BBIYMCICHUS:

CBOOOJTHO OTEpUPOBATH MOHATUAMU: HATYPATBHOE U IIEJI0€ YHCIIO, MHOKECTBA
HATypaJIbHBIX U IIEJIBIX YHUCEN, UCIOJIb30BaTh MPU3HAKK JIETUMOCTU EJIbIX YUCE,
HOJ/l u HOK nHaTypalibHBIX 4YHCENl JJIsi PEIICHHsS 3ajady, MPUMEHSATHb aJrOpUTM
EBxnuna;

CBOOOJIHO ONEpUPOBaATh TMOHSATHEM OCTaTka [0 MOJIYJII0, 3alKChIBAaTh
HaTypaJIbHbIC YMCJIA B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OIEpUPOBATH MOHATHUAMHU: KOMILJIEKCHOE YHUCIO U MHOYXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIC YHCIa B alreOpandyeckod u
TPUTOHOMETPUUECKON (hopMe, BHITIOIHATh apuPMeETUUECKUuEe OmNepaluu ¢ HUMUA U
n300pakaTh HA KOOPAMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEpUPOBATH MOHATHAMU: HPpAIlMOHAIBHBIC, IMOKAa3aTelIbHbIC U
JorapuMuYecKrue HEpaBEHCTBA, HAXOAUTh HUX PEHICHUS C  IOMOIIBIO
PABHOCWIIBHBIX MIEPEXO0B;

OCYILIECTBIATh OTOOp KOpPHEH TMpHU PEIIEHHMH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HEoOXoauMble  (OpMyJnbl  JJis  pelieHdus OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHITUSMH: CHCTEMa U COBOKYIHOCTh YPaBHCHUHN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEICTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHANbHBIX, UPPAIIMOHAIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUUYECKUX YpaBHEHUM U HEPABEHCTB;

perarb palMoHANIbHbIE, UppaluoHalbHBIE, MOKa3aTeJbHEbIE,
JorapupmMuyeckue UM  TPUTOHOMETPUYECKHE ypaBHEHUS W  HEPaBEHCTBA,
coJiepxauiue MOAyJIU U MapaMeTphl;

NPUMEHATH rpaduuecKkue METOIbl JUIsl PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaK)Ke 3a7a4 C apaMmeTpamus;

MOJEINPOBATh peajibHble CUTyallud Ha $3bIKE anreOpbl, COCTaBIATh
BBIPAXCHUA, YpPAaBHCHUA, HCPABCHCTBA M WX CHUCTCMbBI II0 YCIOBHIO 3aj1a4dd,
UCCIIE0OBaTh IOCTPOCHHBIE MOJEIHM C HCIOJb30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUECHHBINA PE3yJIbTaT.

DOYyHKUUM U TPAPUKH:

CTpOUTHh TpaUKU KOMIIO3UIMU (YHKIUNA C TOMOLIBIO 3JIEMEHTApPHOTO
HCCIIEIOBaHUS M CBOMCTB KOMITO3UIIUU IBYX (DYHKIIUIA;

CTPOUTh TEOMETPHUUECKHE 00pa3bl ypaBHEHU I K HEPABEHCTB HAa KOOPAUHATHOMN
MJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh TMOHATUSAMH: TpadUKH TPUTOHOMETPHUUECKUX
dynxumii;

OPUMEHATh (PYHKIMHM [JI8 MOJCIHMPOBAHMS W WCCIENOBAHUSA pPEATbHBIX
MPOLIECCOB.

Hauyana maTeMaTH4YeCKOro aHaJu3a:

HCIOJIb30BaTh MPOU3BOAHYIO JIJISl UCCIeN0OBaHUs (DYHKIIMK HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXO0JIUTh HanOOJbIIIee M HAMMEHbIIIee 3HAUCHHS (YHKIIMU HETIPEPHIBHONU Ha
OTpE3KE;

WCIIOJIb30BATh MPOU3BOJHYIO JJISi HAXOXKIACHUS HAWIY4IIETO pPEUICHUS B
MPUKJIAAHBIX, B TOM YUCJIE COIUATIBHO-DKOHOMUYECKUX, 3a/1a4ax, ISl OIPEACICHUs
CKOPOCTH M YCKOPEHHSI TIPOIIecca, 3aJaHHOr0 (pOpMYJION MU TpapuKoM;



CBOOOJHO ONepUpoBaTh TMOHATUSAMU: MEpBOoOpasHas, ONpeAesIEHHbIN
UHTErpaj, HaxoJWUThb MepBOOOpa3HbIE SJIEMEHTAPHBIX (YHKUMA W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuua,

HAXOJUTh TUIOUIA/IU IIIOCKUX PUTYP U 0OBEMBI TEN C MOMOILBIO HHTErpasa;

UMETh MPEACTAaBICHHE O MaTeMaTHYE€CKOM MOJIEIUPOBAHUM Ha HpUMEpE
coctaBieHus Tu@depeHInaNbHbIX YPABHEHUI;

peliaTh MPUKIAJHbIE 3a/ladyd, B TOM YHCIE€ COLUMAIbHO-IKOHOMUYECKOTO U
¢buznyecKkoro xapakrepa, CpeCTBaMU MaTEMaTUYECKOIO aHAIHN3A.
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