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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOydaroluecss OBJAJICBAIOT YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEeHACHIIMIA pPa3BUTHS AKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIB30BATh WX JUIS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alreOpbl 1 MaTeMaTUYECKOrO aHaIHM3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTUHHOCThH, JOKa3bIBATh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome m3yuenus ydyeOHOro kypca «Anredpa ¥ Hayalla MAaTeMaTHYECKOTO aHaIH3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
pELIEeHNH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOLIMMHUCS MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JesATeNbHOCTH, Tpedyromen
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hauyajga MaTeMaTUYeCKOro aHallM3a» BbIAETICHbI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukmn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anamusay, «KMHOXeCTBa U
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMAaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJn3,
TEOpHsl MHOXECTB, MareMarhdeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJICBAIOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeNb pPEeaJbHOM
CUTyallud, TMPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIEHO C(POPMYJTUPOBAHHON MaTeMaTHYECKOM 3aaul, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



CopnepxarenpHO-MeTOIMYECKass  JUHUSA  «Hucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCIECHUH, BKIIIOUYAIONIUX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
NpUOJIKEHHBIE BHIYUCIICHUS], OIICHUBATh YHUCIIOBBIE BBIPAXKEHUS, pad0OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOXECTBA HATYPAJIbHBIX, IEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYecKue 3a/1auu U Orepaliu: AejieHue
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IENBIX YHCEI, Oco0ble CBOHCTBA
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENIEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCHOJIb3yeMbIX YHUCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHEHHUS JIJISl PEIICHUS PA3IMUHBIX 337a4 POpPMHUPYETCS MpPeCTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIMPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pPeajM3yeTcs Ha MPOTSIKEHHH BCETO OOydeHHUsS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTEJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHIA, HEPABEHCTB M CHCTEM, a TaKXke 3a/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TTOMOIIBIO TTPOU3BOAHOM, MPU PEIICHUH TPUKJIAAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKuuu. JlaHHas comepkarenbHas TWHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAKECHUM,
coepXalmx creneHu W Jjorapudmbel. braromaps u3ydeHuio anreOpandeckoro marepuala
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npesiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUs MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpadUKM» TECHO MEpeIuieTaeTcs C
JpYTUMH  JUHUSAMH  Y4eOHOTO  Kypca, TIOCKOJBbKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
GyHKIME Ui peleHust 3ajad W3 JPYTUX Y4eOHBIX IMPEeIMETOB W pealbHOW >KU3HH TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHE yAelseTcs (OPMUPOBAHUIO YMEHMsI BBIpaKaTh (GopMyIamMu
3aBUCHUMOCTH MEX]Y pa3IUnYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJYY€HHbIE (YHKIIHH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aQHAJTMTUYECKOHM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMICHWI0O W  KOHKPETU3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPAHUKU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHYECKUX MOJEJICH pealbHBbIX CUTyallud, I[O3BOJIAET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO U KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHo-MeTOAUYECKAsT JHHUSA «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKUE NUCIUIUIMHBI U UX MPUIIOKEHU B euHoe 1enoe. [lostomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIEeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTh
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaAKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET DPA3BUTHIO JIOTUYECKOTO
MBIIUIEHUS O0YYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEJNEH peaTbHBIX CHUTYallMi, HCCIEIOBAHUS 3THX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepual yueOHOTO Kypca HIMPOKO MCHOJB3YETCs IS PEIICHHS TMPHUKJIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 3a/1a4 OPTaHU3YETCs B MPOIIECCe M3YyUEHHUs BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHalNu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 gacoB (4 uwaca B Henemo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLIEHTOB Ui PEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIepanyy ¢ JEHUCTBUTEIBHBIMU 4ducaaMU. MOayib JNEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ uenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3anyucy JEHCTBUTENBHBIX YUCEN ISl PEIICHUs TPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS TaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETBbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[TpeoOpa3zoBaHue BbIpaKEHHM, COlepKalIUX Jorapu(msbl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewienne cucrem JNMHEHMHBIX ypaBHEHUM. Marpuna CUCTEMbl JIMHEHUHBIX YPaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 33]]a4 ¢ IOMOIIbIO CHUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUHN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEpPAaBEHCTB K DPEIICHHI0 MaTEMaTHYECKMX 3aJad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKUUH U rpadpuKu

OyHK1us, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHxmun. Kommosuius
byakuumii. ['paduk Gyakuu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTostHCTBA. YETHbIe M Heu€THble QyHKuuu. llepmommueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX IpauKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTrpuueckas —mporpeccud. beckoHeuyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. TOukM pa3pbiBa. ACUMOTOTH TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTOpas npousBoHbie GyHKIUH. OnpeneraeHne, reOMeTpUIECKUl 1 U3HIeCKUit
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHOXecCTBO, Omnepalny HajJ MHOXECTBaMU M UX cBoMcTBa. J(narpammel Ditnepa—Benna.
[IpuMeHeHNnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHMSL.

11 KJIACC

Yuciaa 1 BLIYMCIEHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHMEe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HauOospmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJIYJIIO, aliropuT™Ma EBKHIa 1715 pereHus 3aa4 B IMeJIbIX YhcIax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yuciia. ApupMETHIECKHE ONepalud ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3
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KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN ISl pelleHdus (GU3NYECKuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUW C IOMOIIbI) TPUTOHOMETPUUYECKOMN
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  pallllOHaJbHbIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M PEANbHOM JKW3HW, HHTEPHpPETAlHs IOIy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbl pELICHUS ypaBHEHUW M HepaBeHCTB. ['paduueckue meTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOAHON K MCCIIET0BAaHHUIO (PYHKIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEJeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOTO (GOopMysol wuiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpeneséHHOro uHTerpaina
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana JUisli HAXOXKAEHUS IUIOU[aJeld IJIOCKUX @uryp u o0BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABIECHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakIaHCKON MJEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH)KCHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKIJAJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyisipHas (u3ndeckas akTUBHOCTD ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoeCCHOHAIBHON JCSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKCHHUSIMHU, YMEHHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUaCTHIO B PEIICHU U
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
NI00AaTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOsieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak chepsl
YeJIOBEYECKOU NESATEIIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIIN3ALINU,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTUYECKON KyJIbTypOi Kak CpeICTBOM MO3HAHUS MHUpa,
TOTOBHOCTL OCYLICCTBJIATHL IMMPOCKTHYIO U UCCICIOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruueckue aeiicTBUs:

BBISBJIATh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IMPU3HAKM MAaTEeMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yCTaHABJIMBATh CYIIECTBEHHBI NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHS U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IUHIUYHBIC, YACTHBIEC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEUUs: B (paxTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpe/laraTb KpPUTEPUM JUISL  BBIABICHMS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

JIeNlaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTelNbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TpsMble U
OT TPOTHUBHOIO), BBICTpAMBAaTh AapryMEHTAlLlUIO, MPHUBOAUTH MNPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbckme 1eiCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUpPOBATh
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MPOBOAMTH CAaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BBISIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHUST M BBIBOJIBI MO pe3yibTaTaM MpPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEATIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PatGora ¢ undopmanmeii:

BBISBIIATh JE€(PUIMUTE HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U AJIS
pelLlIeHus 3aJa4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHCTEMAaTH3MpOBaTh W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBJICHHUS,

CTPYKTypupoBaTh  uHGOpMaIUIO, NPEACTaBIATh €€ B  pa3iMuHbX  ¢opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJTYYECHHbBIN
pe3yJbTar;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOIEMBI,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJCH, HAIlCJICHHbIE HA MOWCK PELICHHS], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JAMajora, oOHapyKHBaTh pPa3jiHuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOPpMYITMPOBATH Pa3HOTIIACHSI, CBOM BO3PAKCHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJady MpPEe3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryisiTuBHBIE yHMBepcaabHble yueOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJ/I1b, SMOLMOHATbHBI MHTEJJIEKT:

BJIaJIETh HaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJAbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U pe3yabTaTa PeHICHNs MAaTeMaTHYECKOW 3aJ1auu;

NpPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTHh INPH PEIIEHUH 3a/laud, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAWJECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yibTaTa MEIH | YCIOBHSIM, OOBSICHITH TNPHYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI pe3ylbTaToOB JEsTENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pabOThI, pacrpeneisiTb BHIbI paboT, JOTOBApHBATHCS, OOCYXAATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYKaeHHs, OOMEH MHEHHH, «MO3TOBbHIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JCHCTBHS C
JPYTUMH 4JI€HAaMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpuTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
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IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIHE IMPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia ¥ BHIYMCIICHHUS:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TEPUOMUECKas
poOb, MPOLEHTHI, WPPALMOHAIBHOE YHMCIO, MHOYKECTBA PAallMOHAIBHBIX U J€HCTBUTEIBHBIX
4HCell, MOLYyJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI [T PEIICHHs MPUKIJIAIHBIX 3324 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWJIA OKPYIVICHUS, NPUKUIKY M OLEHKY
pe3yJipTaTa BBIYMCIICHUN;

CBOOOZHO ONEpUPOBATH IOHATHEM: CTENEHb C IEJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YHCEN JJIS PEIICHHs] MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEJIEM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYmcIa, NECATUYHBIE W HATypajbHBIC
JorapudMmBl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHMCJIOBOTO
apryMeHra;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI U YPABHEHUS-CIIEICTBUS, PABHOCUIJIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS palMOHAIBHBIX WU JIpOOHO-PAlMOHAIBHBIX
YPaBHEHHUM, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: MHOTOYJIEH OT OJHOW MEpPEeMEHHON, MHOTOWIEH C
HeNbIMU KO3 (UIMEHTaMH, KOPHHM MHOTOYIEHA, MPUMEHSTh JIeJeHHEe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy un teopemy Buera s pemenuns 3aaay;

CBOOOJTHO ~ONEpUpPOBaTh MOHATHAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICI, MCIONb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3HaYeHUs, MPUMEHSTh ONpPENeIUTENN A PeleHus
CUCTEMbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATH peajbHble CUTYyalldd C MOMOIIbIO CHUCTEMbI
JUHENHBIX YPAaBHEHMM, HCCIEI0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIbIO MAaTpUll U
OIpeAeIUTENEH, UHTEPIIPETUPOBATD ITOJIyYE€HHBIN PE3YJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMM IS MpeoOpa30oBaHUsl BhIPAXKEHUH;

BBIMIOJHATh MPEOOpa3oBaHUsS  YHCIOBBIX  BBIPAKEHUH, COAEpXKAIlUX CTENEHH C
paloHaIbHBIM IIOKA3aTENIEM;

UCTIOJIBb30BaTh  CBOWMCTBA JIOTapu(MOB [uIs  NpeoOpazoBaHHs  JIOTapu(YMUUECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMppAalMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;
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IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl s HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJENIMPOBaTh pEeaJbHblE CUTyallUM Ha sA3bIKE anreOpbl, COCTAaBJIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA 110 YCIOBHUIO 33JadyM, HCCIENOBaTb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBanus rpadukoB GyHKINH,

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEHUH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO ONEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHbIE (PYHKLUMM, NEPUOAUYECKUE
(GyHKIMU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHHMYMBI (DYHKIHH,
HauOoJIblIIee M HaUMEHblIIee 3HaYeHEe (YHKLUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM U IENIbIM ITOKa3areneM, rpapux
KOpHsI N-0i CTETIeH! KaK (YHKIIMU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMU: MOKa3aTelbHas U jorapupmuyeckas QyHKIUHU, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPa(UKH JIJIsl pEIIeHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OINpe/eieHne
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpa@uku (QyHKUMN 178 HCCIEeIOBaHUS IPOLIECCOB U 3aBUCUMOCTEH IpH
pelIeHnH 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKM3HM, BBIpaXkaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEITMYMHAMY;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: apudmerndeckass U reoMeTpuueckas IMporpeccus,
OeckOoHEYHO yObIBaroIlasi reOMeTprUecKasi porpeccusi, JIMHEHHbIA U 3KCIIOHEHIUAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUM JUIS PELIEHMSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  OINEpUpPOBaTh  MOHATHSMHU:  IOCJIENOBATEIbHOCTh, CIIOCOOBI  3aJlaHus
MOCJIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKINY;

CBOOOJHO ONEpUPOBaTh MOHATHEM: (YHKIHMS, HEMpepbhiBHash Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peILIeHHs 3a]1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSMHU: TIepBas W BTOpas TNPOMU3BOJAHBIE (HYHKIIUH,
KacaresbHas K TpaduKy QyHKIUH;

BBIUUCIIATh TPOMU3BOJHBIE CYMMBI, IPOMU3BEIEHUS, YacTHOTO M KOMIIO3UIUHM [JBYX
(byHKUUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI IPOU3BOAHOM IS pelIeHNs 3a/au.
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MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar /Il ONUCaHUs PEAJbHBIX IPOLECCOB
U SIBJICHU, IPU PEILICHUH 3a7a4 U3 APYTruxX y4eOHbIX MTPEeIMETOB;

CBOOOZHO OMNEpPUpPOBATh MOHITUSIMU: OIpEAeNiCeHUEe, Teopema, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MAaTEeMaTU4YECKOrO OOBEKTa, JOKa3aTeNbCTBO, pABHOCWIBHBIE YpPaBHEHHS U
HEPaBEHCTBA.

K xonmy oOydenums B 11 kijacce oOydaromuics MOJYYUT CIEAYIOIIUE TMPEIMETHBIC
pe3yNbTaThl MO OTACIbHBIM TeMaM paloueill mporpamMmbl y4eOHOro Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymncia 1 BbIYUCIEHUSA:

CBOOOZHO OINEpPUPOBaTH MOHSATUSMHU: HATypaJbHOE U IEJ0€ YHCI0, MHOXECTBa
HATYpaJIbHBIX M LENbIX YHUCEeN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HOA u HOK
HaTypaJbHBIX YKCEN IJIsl PEIICHUs 3a1a4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3allUChIBaTh HATypaJIbHbIE YHUCIIa
B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOZHO ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apUPMETHIECKHE OTIepallii C HUMHU B U300pakaTh Ha KOOPIAUHATHOM TIIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOAHO  OMEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHBIE,  IOKa3aTeIbHBIE U
JorapuMHuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO/I0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUUYECKOTO YPABHEHMUS,;

CBOOOZHO OMEpPHpPOBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOXoauMbIe (POPMYIIBI IJIsl pEUICHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMHU: CUCTEMAa U COBOKYIHOCTb YPaBHEHUUN U HEPaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBI-CJIEJICTBUS, HAXOAUTh PELICHHUS] CUCTEMbI U COBOKYITHOCTEN
palfoHaIbHBIX, HpPPAIOHATBHBIX, TIOKA3aTENbHBIX M JIOTApU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh panuoHaNbHBIE, HWPpPALMOHAIBHBIE, [IOKa3aTeJbHbIe, JIOTapU(PMHUUECKUE U
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOYJIM U TTapaMeTphl;

MPUMEHSTH TpaduvecKre METOIbI ISl PEeIICHUs] YPaBHEHUN W HEPABEHCTB, a TakXKe 3a/1a4
C IapaMmeTpamu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI IO YCJIOBHMIO 3a/layH, HCCIENIOBaTh IMOCTPOCHHbBIE
MOJIEJIH C MCIIOJIb30BaHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MOJIYUCHHBIH pe3yIbTarT.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@UKU KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIIEMEHTApPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3ULIUHU ABYX (YHKIIHII;

CTPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHWH H HEPABEHCTB Ha KOOPIWHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

NPUMEHSTh QYHKIUU AJI1 MOJICTMPOBAHUS U UCCIIEIOBAaHUS pPealbHbBIX MPOLIECCOB.

Havana maTeMaTnyeckoro aHajam3a:

UCIIONIb30BaTh TPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI;
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HAaXOJUTh HaNOOJIbIIICe U HAUMEHBIIIEE 3HaYeHUS (PYHKIIMN HENPEPHIBHOW HA OTPE3KE;

UCTIOJIB30BaTh MPOU3BOIHYIO JJISi HAXO0XIECHUS HAMIYYIIEro PEIIeHUs B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-PKOHOMHUYECKHX, 3a/1a4ax, Ui ONPENIEICHUS CKOPOCTH M YCKOPEHHUS
nporecca, 3aJaHHOro (OPMYJION HITH TpadHKOM;

CBOOO/IHO OIIEPHPOBATh MOHATHAMU: IEpPBOOOPa3Has, ONPeeIEHHbBI HHTErpall, HAXOANUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne HproToHa-
Jleitbunma;

HAaXOJUTh IJIOMIAAN TNIOCKUX (QUTYP U 0OBEMBI T C TOMOIIBIO HHTETPaa;

UMETh TPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUHM HAa INPHUMEPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHI,

pemarb NpUKIagHble 33a4ud, B TOM YUCIIE COLMATBHO-DPKOHOMHUYECKOTO U (PU3HUECKOTro
XapakTepa, CpeICTBaMH MaTeMaTHYEeCKOro aHaJIH3a.
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