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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
TEHACHIIMNA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >XU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU aireOpbl U MaTEMaTUYECKOro aHaIn3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xone m3yuenus ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOTO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEILHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
pELIEHNH, 3HAKOMSTCS C IPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMUCA MATEMATHUYECKUMHU OTKPBITUSIMU U KX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYOLUN (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajgaM MaTEeMaTHYECKOIO aHajau3a JIEKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3ay» BBIIACICHbI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukmny, «YpaBHEHUS U HEpaBEHCTBa», «Havaia MmaTemaTH4yeckoro ananusa», «KMHOXKecTBa 1
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra M TOCTENEHHO HACHIIAsCh HOBBIMHM TeMaMu M pazaenamu. JlaHHbI y4eOHBIM Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMAaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJn3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromruecs
OBJIaJIEBAIOT BCcE Oosiee MIMPOKHMM MaTeMAaTUYECKHUM alllaparoM, y HHUX T[OCJIeI0BaTEeIbHO
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
CBOH OTBeET.



CognepxarenpHO-MeTOIMYECKass  JHHUSA — «Yucna W BBIYMCIICHMS» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpemaHero oOiero ooOpa3oBaHus 0coboe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YMCIIOBBIC BRIPAKEHUS, paboTaTh C MATEMATHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarOIIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO’KECTB pPacCMaTpPUBAIOTCSA CBOWCTBEHHBIE eMy crieln(uuecKkue 3aa4u U ONepaluu: JIelIeHne
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
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 MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (popMHpyeTCs MpeaCcTaBlIeHUE
0 €IMHCTBE MAaTEMAaTUKHU KaK HayKHd U €€ POJIM B IOCTPOCHUHU MOJEJIEN PeaIbHOTO MUPA, IIUPOKO
UCIIONIB3YIOTCSI 0000IIeHIE U KOHKPETU3aIHSI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pPeaJM3yeTCsl Ha MPOTSIKEHHH BCETO OOY4YEeHHs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
MPEAYCMOTPEHO pEelIEHUE COOTBETCTBYIOIIUX 3a/iad. B pe3ynprare 00ydaromuecs: OBJIaIEBAIOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, IOKA3aTEJIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj/ad,
coaepkammx napamerpol. [lolydeHHbIE YMEHHS IIMPOKO HMCIOJIB3YIOTCA MPH HCCIEI0BAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOM, MPY PEIICHUH MPUKIIAIHBIX 33/1a4 U 3a7a4 Ha HAXOXKJIECHUE
HauOOJBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHATIBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKKE€ BBIPAKCHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HABBIKU JECTYKTHUBHBIX PACCYKICHHH, pabOThl ¢ CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpheKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CogepxarenpHo-MeToAUYeCKass JTUHUS «DyHKIMU U TpadUKM» TECHO MEpeIuieTaeTcs ¢
JpYTUMH  JUHUSMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO CMBICIEe  3a1aéT
MOCJIEA0OBATEIbHOCTh ~ M3YyYEHHUS  MaTepuana. V3ydeHue  CTENeHHOM, IMOKa3aTelbHOM,
norapu(pMHUECKON U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U TpadMKOB, HCIIOIb30BAHHE
GyHKIUE Ui pelieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JXU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEUIEHWEM ypaBHEHUW M HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAeseTcs (OPMUPOBAHUIO YMEHHsI BBIpaXKaTh (QopMyIaMu
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:
aQHAJTUTUYECKON, TrpaduyecKod U CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIHBIX O0YYarOIIUMCS,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs ImpoueccoB. JlaHHas coaepkaTelibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOIO aHaiu3a CHOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ PA3BUTHUSI MATEMaTUKHU KaK HAYKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKAsE JHHUS «MHOXECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKUd U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKM U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHHS CBOMX MbICHeH. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000CHOBaHMN ¥ CJEIOBaHHE OMpEeACNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTAaMU MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHUSA, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETEHBbl B Kbl W3 PA3[EIOB IMPOTrpaMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JleareapbHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUCHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajaa MaTeMaTHYeCKOTO aHAlIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 gacoB (4 uvaca B Hefento), B 11 kmacce — 136 ygacoB (4 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIIeHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepanyy ¢ JEHCTBUTEIBHBIMU 4YucIaMU. MoOAyib IEHCTBUTEIIBHOIO YUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ uenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3anMucH JEHCTBUTENBHBIX YUCEN ISl PEICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTaBICHUS 1aHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

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

CuHyc, KOCUHYC, TAHT€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHHus! M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUSA-CIe1CcTBUsA. HepaBeHCTBO, pelieHne HepaBeH TBa.

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 BBIPAXKEHUM, COIEPIKALINX CTENEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

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

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmal.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

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

Pemenne cucrem JMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPENETUTENEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUHN U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKHX 3a7ad 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
3HaKonocTostHCcTBA. YETHbIe M HeuéTtHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

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

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHd Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

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

OyHKIUOHATIBHBIE 3aBUCUMOCTH B PEaJbHBIX MPOIEeccax U sBICHUSIX. [ paduku peabHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

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

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHeuyHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH I'€OMETPHUECKONW MPOrpecCUi.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACUMOTOTHI TpadUKOB
¢dbynknuii. CBoiicTBa (YHKIIUN HENMPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJIOB I PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIUKU. OnpeneraeHue, reOMeTpUIECKUl 1 U3HIeCKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Omnepaly HajJl MHOXKECTBaMU M UX cBoMcTBa. J[marpammel Ditnepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PeabHbIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

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 KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN ISl pelleHdus (GU3NYECKuX |
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  COBOKYIHOCTEH  pallOHaJbHbIX,
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 pPEANbHOM JKW3HW, HMHTEPIpPETAlHs IOJTy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

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

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pELICHUS YypaBHEHUW M HepaBeHCTB. ['paduueckne MeTombl
pelIeHus 3a/1ay C apaMeTpaMH.

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
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

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

[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.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJEHA POCCHUICKOrO OOIIECTBA, MPEICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUUHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOAIIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTUYECKOW LIKOJbl, MCIIOJb30BAHUE 3THUX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peUIeHHi, pacCcyXIeHUH, BOCIPUUMYUBOCTL K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHATh MaTEMAaTUYECKUE 3HAHUS B UHTEpPECaX 3JI0POBOTO
u Oe3omacHOro oOpasza *XH3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3nyeckas akTUBHOCTB),
¢bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0Jt00Us, UHTEpEC K pa3iIHuHbIM cepam
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHUIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NPHUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAaHUE
00aNbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHHWE MaTeMaTH4YeCKOW HaykHu Kak cdepbl



YeJIOBEUECKOM JACATCIIbHOCTH, OTAaIlOB ec Pa3BUTHA U 3HAYUMOCTU IJId pa3BUTHUA MUBHUIIN3AlIWUH,
OBJIaAICHUEC SA3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOi Ky.]'[BTypOfI KakK Cp€ACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTL OCYLICCTBJIATHL IMPOCKTHYIO U UCCICIOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue a1eicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpHU3HAK KiIacCU(PUKALKMK, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpemjaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOIAUIUNH C YYETOM CaMOCTOATENBHO —BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HUIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXITYy 00BEKTaMH, SIBJICHUSIMHU, TTPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMyIHpoBaThH 0OOOIIEHUST U BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pEIIeHUS 3a1a9H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMATH3UPOBAaTh W HHTEPIPETUPOBATH HH(DOPMANMIO pPA3NIUYHBIX BHIOB ©  GopM
MIPE/ICTABIICHHUS;

CTPYKTypupOBaTh  UHGOpMANUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WJUTFOCTPUPOBATH TPaPUIECKH;



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

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTh CBOIO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS 10 XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYEHHbBIN
pe3yJbTaT;

B XOJIe OOCYXICHHsI 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOU TeMbI, MPOOIEMBbI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIlCJICHHbIE HA MOMCK PELICHHsS], COMOCTaBISITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYIHX YYaCTHUKOB JAMajora, oOHapyKHBaTh pPa3jivuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH Pa3HOTIIACHSI, CBOU BO3PAKCHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIEcca U pe3ysIbTaTa pelleHns MaTeMaTUIeCKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEIOCTHXKEHHsI pe3ysIbTaTOB JEATeNbHOCTH, HAaXOAWTh OHIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pabOThI, pacrpeneisTh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MIPOIIECC U PE3YbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMHoBbIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

HPEAMETHBIE PE3YJIbTATHI
K xonmy oOydenmss B 10 kjacce oOydaromuics TMOTYYUT CICAYIONIUE TMPEIMETHBIE

pe3yNbTaThl MO OTACIBHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Ajiredpa u Hadasa
MaTEMaTUYECKOTrO aHaATU3a:



Yucia M BLIYMCIICHUA:

CBOOOJTHO OTIEPHUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TIEPUONYECKas
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W JCHCTBUTEIHHBIX
4HCell, MOLYyJIb AEUCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpacieil
3HAHUU U pEAIbHOM KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YMCEN JJS PEIICHHs MPAKTUYeCKHX 3a1ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTYpaIbHOM CTENeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAIILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYmcia, NECATUYHBIE W HATypajbHBIC
J0TapuQMBbl;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATH NOHATUSIMU: APKCUHYC, ApPKKOCUHYC U ApKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUpOBaTh  HOHATHSAMM:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHble METOAbl PEIIEHUS palMOHAIBHBIX W JIpOOHO-PAllMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHON, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOUWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3dy un teopemy Buera s pemenuns 3aaaq;

CBOOOZHO OmepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHMH CMBICI, MCIIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juisd BBIYUCIEHUS €ro 3HAUY€HUs, IPUMEHSTh ONPENEIUTENN I PEIICHUs
CUCTEMBbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHble CUTYyallUd C MOMOIIbI) CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OIpeAeIUTENEH, UHTEPIIPETUPOBATD MTOJIyYE€HHBIN PE3YIIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JUJIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMIOJHATh MPEOOpa3oBaHMUsS  YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCMOJIb30BaTh  CBOWMCTBA JIOTapu(MOB [uis  NpeoOpazoBaHHs  JIOrapu(PMUUECKUX
BBIPAKECHMUI;

CBOOOJAHO  ONEpUpOBaTh  MOHATHSAMH:  HppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMynasl s IpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKCHU;

CBOOOJHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HEo0XouMbIe (POPMYIIBI IS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,



MOJENIUPOBaTh pEaJIbHblE CUTYallMM Ha sA3bIKE anreOpbl, COCTAaBJIATh BbIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA 110 YCIOBUIO 33JauyM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJTHO ONEpUPOBaTh MOHATUAMU: (YHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBanus rpa@uKoB (HyHKIIHIA;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEHUH
(GyHKUUYU, HYIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIUM, MAaKCUMyMbl M MHHUMYMBI ()YHKIIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHNEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKIMU C HATYpaJbHBIM U IENIbIM TOKa3areneM, rpadux
KOPHSI N-Oi CTENEHU KaK (YHKIIMHK 0OpaTHOW CTENEHH C HAaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHM: IMOKa3aTeNbHAass W Jorapugmmuueckas QyHKIHUU, UX
CBOWCTBA U TpadUKH, HCIIOIH30BATh UX IPAPUKH IS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: TPUTOHOMETPHUECKAss OKPYKHOCTb, OINpe/eieHue
TPUTOHOMETPUUYECKUX (DYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpa@uku (QyHKUMN 17 HCCIeIOBaHUS IPOLIECCOB U 3aBUCHMOCTEH MHpH
pelIeHNnH 3a/a4y U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKM3HM, BBIpaXkaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEITNYMHAMY;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: apudmerndeckass U reoMeTpuueckas IMporpeccus,
OeckOoHEYHO yObIBaroIlasi reoOMeTprUIecKas Mporpeccusi, JIMHEHHBIA U 3KCIIOHEHIIUAIbHBIN POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUM JUUIsl PELICHMSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpPUPOBaTh  IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTb, CIOCOOBI  3aJaHUS
MOCIIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GYHKIIMH, aCUMITOTHI rpaduka GyHKIUY;

CBOOOJHO ONEpUPOBaTh MOHATHEM: (YHKIHMS, HEMpepbhiBHash Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peIIeHHs 3a1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass MPOMU3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIUMCISATh MPOU3BOJHBIE CYMMBbI, MPOU3BEIEHUS, YAaCTHOTO M KOMIIO3MIIMU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T pelIeHNs 3a/au.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEPALIMU HAJl MHOXKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar sl ONUCAaHUs PEAJbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;



CBOOOJHO OMNEpUpPOBATh MOHITUSIMU: OIpeAeSieHuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, PAaBHOCWIBHBIE ypaBHEHUS U
HEpaBEHCTBA.

K kxonmy oOydenumss B 11 kjacce 0oOy4aromuics MOMYYUT CICAYIOIIUE IMPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paloueill mporpamMmbl y4eOHOro Kypca «AnreOpa u Hayaia
MaTEMaTUYECKOTr0 aHaTU3a:

Ymncia 1 BbIYUCIEHUSA:

CBOOOZHO OINEpUPOBaTH MOHSATUSMHU: HATypajJbHOE U 1EJ0€ YHCI0, MHOXECTBa
HATypaJbHBIX U LIEJIBIX YKCEJI, HCIOJIb30BaTh MPU3HAKHU JeauMocTH uenslx uncen, HOJ u HOK
HATypaJbHBIX YKCEN AJIsl PEIICHUS 3a/1a4, IPUMEHATH anroput™ EBkina;

CBOOOIHO OTNEPHUPOBATH MOHATHEM OCTATKA 0 MOJYIIIO, 3allMChIBATh HATYPAJIbHBIC YHCIIA
B Pa3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOZHO ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCell, IPEJICTABIATh KOMIUICKCHBIC YHCIIa B alreOpandeckoil U TPUTOHOMETPHUYECKOH (opme,
BBITIOJHSATH apU(hMETHICCKUE OTIEPAIMH C HUIMH B U300pakaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOAHO  OMEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHBIE,  IOKa3aTeIbHBIE U
norapuMuYECKUe HEPABCHCTBA, HAXOAUTh WX PEIICHUS C TTOMOIIHIO PABHOCWIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSTH
HeoOXoauMbIe (POPMYIIBI IJISl PEHICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATh MOHATUSIMHU: CUCTEMAa U COBOKYITHOCTh YPAaBHEHHUM U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M1 COBOKYITHOCTEH
palfoHaIbHBIX, HpPPAIOHATBHBIX, TIOKA3aTENbHBIX M JIOTApU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTth panuoHalbHBIC, HppallMOHAIbHBIC, TIOKa3aTelbHbIE, JOorapupMHUUECKUe W
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEP KAINE MOYJIA U TTapaMeTPhI;

MPUMEHSTh TpaduvecKre METOIbI ISl PEeIICHUs] YPaBHEHUN U HEPABEHCTB, a TAakXKe 3a/1a4y
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABJISTH BBIPAKECHHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHUCTEMBI IO YCIOBUIO 3a7a4d, HCCIEAOBATh MOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATH MOJYUCHHBIH pe3ynbTarT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpadUKH KOMIMO3UIIUK (HYHKIHA C TTOMOIIBIO IJIEMEHTAPHOTO WCCIIEIOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTh TeOMeTpHYecKkre oOpa3bl ypaBHEHHWH H HEPABEHCTB Ha KOOPIWHATHOU
MJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITHH;

MPUMEHATH (DYHKITUH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana maTeMaTnyeckoro aHajamsa:

UCIIONIb30BaTh TPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIUK HEMPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOAHYIO JJISI HAXOXKICHUSI HAWTYUYLIEro PelIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBbHO-DPKOHOMHYECKHUX, 3a7adax, ISl ONPEICICHHUS] CKOPOCTU U YCKOPEHUSs
mporiecca, 3a1aHHOT0 (PopMyIION MK TpaduKoMm;



CBOOOIHO ONIEPHPOBATh MOHATHSIMH: IEpBOOOPa3Has, ONPeNeIEHHBIA HHTErpall, HAXOANUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne HproToHa-
Jleitbuuma;

HAaXOJHUTh IJIOMIAAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPAa;

UMETh TPEJCTAaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUHM Ha INPHUMEPE COCTABICHHS
muddepeHINaTbHBIX YPaBHEHHUI,

pemarh NpUKIagHble 33a4d, B TOM YUCIIE COLMATBHO-DPKOHOMUYECKOTO U (PU3HUYECKOTO

XapakTepa, CpeaACTBaMU MaTeMaTHYCCKOTO aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne Ipakruuec  (uupposbIie)
o/ HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero KoHTpoabn e 0BpazOBATEILHbIE
ble padoThI paGoTI pecypenI
MHOK€eCTBO IEMCTBUTENBHBIX YACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHcTBa. CUCTEMBbI IMHEHHBIX YPaBHEHUM
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmerrndeckuii KOpeHb N-0i CTETIICHHU. 15 1
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1
YpaBHEHUS
5 Jlorapudpmuueckas pynkuus. Jlorapupmuueckue 18 1
ypaBHEHUs
6 Tpuronomerpuyeckue BoIpa)KeHUS U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIC H 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1esnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 MHO0kecTBO, onepaluu HajJ MHOKECTBAMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmnapara J1js pelieHus 3a1a4
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCcKOHEUYHBIE IEPUOINUECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbHbIE UKciia. PaimonanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepanuu c 1
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopaynb AeiCTBUTENBHOTO YHCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTO4JICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumno obpathsie pynkiun. Kommnosumus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexyTKHM 3HAaK IOCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeneM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 eJIbIM moKasareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
dbynaknus. E€ coiicTBa u rpadguk”

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUI,
CoJIep KalUX CTENIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPATUOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC

44 METO/IBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHS N-Oi CTENEHH

50 KaK QyHKIMHU 0OpaTHON CTETIeHHU C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponbHast padora: "CBolicTBa 1 rpadpux

51 KOpHsI n-oii ctenenu. MppanuoHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/bI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3zaTtenbHble ypaBHEeHUs1. OCHOBHBIE

60 METO/BI pEIICHUS MTOKA3aTENbHBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaAJIbHBIC JTOTaAPH(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHYECKIX

(GyHKIIMI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS 1

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEeOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. Dopmya CI0KHBIX POLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
pEaNbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 - 1
3HaHui: "OyHkun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KUIIACC

KosauuecTBo yacoB
Kon JIeKTPOHHBI

Tpoa Ilpakr Jara e ungposBbie

Tema ypoka bHBI HYeCKH  HM3yuyeH oOpa3oBareJ

n/ Bcero
e e usi bHbIE

pabdo  paboThbI pecypchl

ThbIl

IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
¢byHKuMi Ha
MOHOTOHHOCTb U
IKCTPEMYMBI

IIpumeneHue
MPOU3BOIHOM K
HCCIICIOBAHUIO
byHKIUI HA
MOHOTOHHOCTE B
3KCTPEMYMBI

IIpumeHeHue
MPOU3BOIHOM K
UCCIIEJOBAHHIO
byHKIIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeHeHne
MIPOU3BOJHOM K
HCCIEIOBAHUIO
byHKIUH Ha
MOHOTOHHOCTH U
3KCTPEMYMBI

IIpumeHeHue
MIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIUH HA
MOHOTOHHOCTb U
KCTPEMYMBI
IIpumeHeHue
IIPOU3BOIHOM K 1
HCCIIE0BAHUIO




GbyHKIM HA
MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxnenue
HauOOJIBIIIETO U
HAaUMEHBIIIETO
3HAYCHUS
HEIIPEPBIBHOU
(GyHKIMH Ha OTpE3Ke

Haxoxnenue
HauOOJIBIIETO U
HaUMEHbIIIETO
3HAUYCHUS
HEMPEPbIBHOMU
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIIETO U
HaWMEHBIIIETO
3HAYCHUS
HEMPEePHIBHOMN
(GyHKIIUM Ha OTpe3Ke

10

11

12

13

Haxoxnenue
HanOOJIBIIETO U
HaUMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU
(GyHKIIHMU Ha OTpe3Ke

Haxoxnenue
HauOOJIBIIEro U
HaUMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue
HanOOIBIIETO U
HanMMEHbIIIETO
3HAUCHUS
HEMPEPBIBHOMN
GbyHKIIMH Ha OTpe3Ke
IIpumeHeHue
MPOU3BOIHOMN ISt
HaXO0XJICHUS




14

15

HaWJIydiero pCuICcHUuA
B IIPUKJIAJIHBIX 3ajavdax

[Ipumenenue
MIPOU3BOTHOM IS
HaXO0XJICHUS
HaWJTy4IIero peieHus
B IIPUKJIAJIHBIX 3ajavdax

[Ipumenenue
MIPOM3BOIHOM ISt
OIPEICTICHUS] CKOPOCTH
W YCKOpEHWUsI Ipoliecca,
3aJJaHHOTO (POPMYIIOi
WK TpaduKoM

16

[Ipumenenne
MPOU3BOIHOMN JJIst
OTIpeJIeIIEHUS] CKOPOCTH
Y YCKOpEHHUs Ipolecca,
3aJJaHHOTO (POPMYIIOH
Wi rpaduKomM

17
18

Komnozunust yHKImit

Kommnosurus ¢yHkimit

19

20

21

22

Komnozunust yHKImit

I'eomerpuueckue
00pa3bl ypaBHEHU Ha
KOOPAWHATHOU
IJI0CKOCTH

I'eomerpuueckue
00pa3bl ypaBHEHUH Ha
KOOPAWHATHOU
IJIOCKOCTH

KonrtponbHas pabora:
"HccnenoBanue
(GYHKIUH C TOMOIIBIO
IIPOU3BOIHON"

23

[TepBooOpaznas,
OCHOBHOE CBOWCTBO
NepPBOOOPA3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX
¢byuknuit. [IpaBuna
HaXO0XKJICHUS
NepBOOOPA3HBIX




25

[TepBooOpasHbie
3JIEMEHTAPHBIX
¢bynkuuid. [IpaBuna
HaXOK/ICHHS
epBOOOPa3HBIX

26

Hurerpain.
I'eomerpuyeckuii
CMBICJI UHTETpajIa

27

28

29

30

31

32

Brrancnenue
ONPEACIEHHOTO
WHTErpaia mno gopmyie
Hprorona-JleiiOuuia
Brruucnenue
OIPEIEIEHHOTO
WHTETpaa mo Gopmyie
Hprorona-JleiOnuia
I[Ipumenenne
HMHTETpaja s
HaxO0KJICHUS
ILIOIIAJICH TNIOCKUX
¢uryp

I[Ipumenenne
HMHTETpaja s
HaXO0XIeHUSI 00BEMOB
T€OMETPUUYECKHUX TEJT

[Ipumeps! perieHun
mddepeHIranbHbIX
ypaBHEHUH
[Ipumeps! pemenni
muddepeHIranbHbIX
ypaBHEHUH

33

Maremarnueckoe
MOJICIINPOBAaHNE
peaJIbHBIX MPOLIECCOB C
IIOMOUIBIO
nuddepeHInaTbHbIX
ypaBHEHUH

34

KonTponbHas pabora:
"IlepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA




U rpaduku

36

37

Tpuronomerpuyeckue
(GyHKIIUH, UX CBOWCTBA
U rpaduku
Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA
U rpaduku

38

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA
u rpaduku

39

40

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA
U rpaduku

OT160p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHUH ¢
ITOMOUIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHHUH ¢
ITOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YPaBHEHUH ¢
MIOMOILBIO
TPUTOHOMETPUUECKON
OKPY>KHOCTH

43

OT160p KOpHEN
TPUTOHOMETPUUECKUX
YPaBHEHUH C
MIOMOILBIO
TPUTOHOMETPUUECKON
OKPY>KHOCTH

44

Permenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUYECKUX




HEPaBEHCTB

46

47

Pemrenue
TPUTOHOMETPUICCKUX
HEPaBEHCTB

Pemenue

TPUT'OHOMETPHUYCCKUX
HCpPaBCHCTB

48

Konrponsnas pabora:
"I'paduxu
TPUTOHOMETPHUYECKUX
byHKIHA.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIE METOIBI
peleHus
[MOKa3aTeNIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
pelIeHus
[MOKa3aTeNIbHBIX
HEPABCHCTB

51

OCHOBHBIE METOIBI
pelIeHus
IIOKAa3aTeNbHBIX
HEPaBEHCTB

52

OCHOBHBIE METObI
pelreHus
IIOKAa3aTeNIbHBIX
HEPABCHCTB

53

54

55

56

OCHOBHBIE METOIBI
pelreHus
Jorapu(PpMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIBI
pelieHus
Jorapu(PpMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIbI
pelieHus
Jorapu(PpMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIBI




perenust
JorapupMHUUECKUX
HEPaBEHCTB

57

58

59

60

61

62

OcHOBHBIE METOBI
peuieHus
HPPALMOHAIIBHBIX
HEPaBEHCTB

OCHOBHBIE METO]IbI
peuieHus
HPPALMOHAIIBHBIX
HEPaBEHCTB

OCHOBHBIE METO]IbI
peLeHus
HppaLMOHAIIBHBIX
HEpPABEHCTB

OcCHOBHEBIE MCTOABI
PCUICHUA
HppalliOHAJIbHBIX
HCPABCHCTB

I'paduueckue MeTo bl
pereHus
UppaloHaIbHbIX
ypaBHEHUH

I'padmueckue MeToap!
pereHus
UppalMOHATEHBIX
ypaBHEHUH

63

['paduueckue meToap!
pelieHus
ITOKAa3aTeIbHBIX
ypaBHEHUH

64

['paduueckue meToap!
perieHus
MOKa3aTEeIbHBIX
HEPaBEHCTB

65

I'paduueckue meToapl
pelieHus
Jorapu(PpMUUECKUX
YpaBHEHUI

66

I'paduueckue meTomp!
pelieHus
JorapuPpMUUECKUX




HEPaBEHCTB

67

68

69

70

71

72

73

74

75

I'padmueckue metoabt
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

I'padmueckue metoabt
peuieHus
MMOKa3aTEeNbHBIX U
Jorapu(pMUIEecKUX
YpaBHEHUU

I'padmueckue metoabt
peuieHus
MOKa3aTeNIbHBIX U
Jorapu(pMUIECKUX
YpaBHEHUU

I'padmuueckue metoab
pelieHus
MOKa3aTeIbHbBIX U
Jorapu(pMUIECKUX
HEPABEHCTB

I'paduueckue MeTo b1
pereHusI
MOKa3aTeIbHBIX U
JorapuPpMUICCKIX
HEPaBEHCTB

KonrtponbHas pabora:
"HppannoHanbsHeIe,
MIOKa3aTeIbHbIE U
Jorapu@muuecKue
HepaBeHCTBa"

KowmriekcHsie yncna.
Anrebpanyeckas 1
TPUTOHOMETPHYECKAS
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

KomrnekcHsie yncna.
AnreOpanueckas u
TPUTOHOMETPHYECKAS
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

Apudmernueckue
OTepaLnu C




76

77

78

79

KOMITJICKCHBIMH
qucjiaMu

Apudmerndeckue
OTIepaIny C
KOMIUICKCHBIMU
qHUCIIaMU

N3obpakenune
KOMILIEKCHBIX YUCEI
Ha KOOPJIMHATHOW
TUIOCKOCTH

N3obpakenune
KOMILIEKCHBIX YHCEll
Ha KOOPJAMHATHOM
IIJIOCKOCTH
®opmyiia Myaspa.
Kopnu n-o#i crenenu
13 KOMIUIEKCHOT'O
yucia

80

®opmyna Myaspa.
Kopnu n-o#i crenenu
13 KOMITJIEKCHOTO
qucna

81

IIpumeHeHue
KOMILJICKCHBIX YHCEIT
IUISL pEIICHUS
(bu3MUeCKuX u
reOMETPUYECKUX 33/1a4

82

KonTponbhas pabora:
"KommiekcHble gyncia"

83

84

HatypanbHble U 1ienble
qucia

HatypanbHble u 1ienble
qucia

85

[IpumeHeHue
MIPU3HAKOB JACIIMMOCTH
LIEJIBIX YHUCEl

86

87

[IpumeHeHne
MIPU3HAKOB JAECIIMMOCTH
LIETIBIX YUCEI

IIpumeHeHue
IIPU3HAKOB JCIIUMOCTH




88

89

90

91

92

nenbix yncen: HOJ u
HOK

[Ipumenenue
MIPU3HAKOB JAETUMOCTHU

uensix yucen: HOJl u
HOK

[Ipumenenue
MIPU3HAKOB JAETUMOCTHU
LEJbIX YUCEN: OCTaTKU
110 MOAYJIIO

[Ipumenenue
MIPU3HAKOB JAETUMOCTHU
LEJBIX YUCEN: OCTaTKU
10 MOAYJTIO

[Ipumenenne
MIPU3HAKOB JACIIUMOCTHU
LEJIBIX YUCEIL:
anroput™ EBknuaa nis
peuieHus 3aaad B
LIEJIBIX YHCIIaX

KoHntposbHas pabora:
"Teopus menbix yucen"

93

94

95

96

Cucrema u
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHBIE
CHCTEMBI U CUCTEMBI-
CIIEICTBUS

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMBI U CUCTEMBI-
CIICICTBHS

OCHOBHBIE METOJIBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEMN
paIMoHaIbHBIX
YpaBHEHUI

OCHOBHBIE METOBI

pELIEHHS CUCTEM U
COBOKYITHOCTEMN




97

98

99

100

101

HppalOHAIBLHBIX
YpaBHEHUU

OCHOBHBIE METO]IbI

peuIeHusl CUCTEM U
COBOKYITHOCTEMN 1
II0KAa3aTCIIbHBIX

YpaBHEHUU

OCHOBHBIE METO]IbI

peuIeHusl CUCTEM U
COBOKYITHOCTEMN 1
II0KAa3aTCIIbHBIX

YpaBHEHUU

OcHOBHBIE METOBI

pEIIeHUs CUCTEM U
COBOKYITHOCTEM 1
JorapuPpMUICCKIX

YpaBHEHUU

OcHOBHBIE METOBI

pEIIeHUs CUCTEM U
COBOKYITHOCTEM 1
JorapuPpMUICCKIX

YpaBHEHUU

[Ipumenenue cucrem k
pELICHUIO

MAaTEMATHYCCKUX 3a1a4

1 3a/1a4 U3 Pa3IuIHbIX
oOyactell HayKH U 1
peanbHOI KU3HH,
UHTEPIIpETALNS

IIOJIyYE€HHBIX

pE3yJIBTAaTOB

102

103

[IpumeHenue cucrem k
pELICHUIO

MaTEMaTHYECKUX 3a7a4

Y 3aJa4 U3 pa3InuHbIX
obacTeil HayKu U 1
peanbHON KU3HH,
WHTEpIpeTaus

MTOJTYYEHHBIX

pe3yabTaToOB

IIpumeHeHue
HEPaBEHCTB K




PELICHHIO
MaTEeMaTHYECKUX 3a7a4
Y 3371249 U3 Pa3InuHbIX
obJlacTelt HAayKu U
peanbHOM KU3HH,
UHTEpIIpEeTALUS
MOJIy4E€HHBIX
pE3yJIbTaTOB

KonTponbHas pabora:
"Cucremsl
paloHaIbHbIX,

104  wuppanmoHaIBHBIX
MOKa3aTeIbHBIX U
JorapuPpMUICCKIX
ypaBHEHHH"

PanmmonanbHble
105 ypaBHeHUs C

rapaMeTpamu

PanmmonanbHble

106  HepaBeHCTBa C
napameTpamu

PanmonanbHbie
107 = cucremsl ¢
rnapaMmeTpamu

HppaunonaibHbie
ABHEHUS

108 yp 2

HEPaBEHCTBA C

napameTpamu

HppaunonaibHbie
109 cucremsl ¢
rapaMeTpamu

HOKa3aTeHBHBIe
ABHCHUS
1170 P ’

HepaBeHCTBa C

napameTpamu

IToxa3aTennHBIC
111 cucreMmsl ¢
napameTpamu
Jlorapudmuueckue
ypaBHEHUS,
HEPABEHCTBA C
napameTpamu

112




113

Jlorapudpmuueckue
CHCTEMBI C
napameTpamu

114

115

116

Tpuronomerpuyeckue
YpaBHEHUSI C
rapameTpamu

Tpuronomerpuyeckue
HEPABEHCTBA C
napaMeTpamu
Tpuronomerpuueckue
CHUCTEMBI C
napaMeTpamMmu

117

118

119

[Toctpoenue u
HCCIIEIOBaHKE
MaTeMaTHYECKUX
MoJieJIel peallbHbIX
CUTYyallUii C TOMOIIIBIO
ypaBHEHUH C
napameTpamu

ITocTpoenue u
Hccae0BaHNe
MaTeMaTUYeCKUX
MOJ€eJIel peanbHbIX
CUTyalllil C MOMOILBIO
CUCTEM YpaBHEHMH C
rapameTpamu

[Toctpoenue u
HCCIIEIOBAHUE
MaTeMaTUYeCKUX
MOJIENIEN PeaTbHbBIX
CUTYyalllil C MOMOILBIO
CUCTEM ypaBHEHMH C
rapaMeTpamu

120

121

122

KonTponbnas pabora:
"3anaum c
napamerpamu”

[ToBTOpEHME,
0000111EHNE,
CUCTEeMaTH3alus
3HaHui: "YpaBHeHUS"

[ToBTOpEHME,
000011IEHHE,




123

124

125

126

127

128

129

CHUCTEMAaTU3aLINS
3HaHui: "YpaBHeHus"

[ToBTOpEHMeE,
000011IeHNE,
CUCTEMAaTU3aLINS
3HaHUM: "YpaBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3aIus
3HAHUM:
"HepaBencrsa"

IToBTOpEHME,
000011IeHNE,
cUCTeMaTH3aIus
3HAHUM:
"HepaBencrsa"

IToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3HAHUM:
"HepaBencrsa"

IToBTOpEHME,
000011IeHNE,
CHUCTEMaTU3alIUs
3HaHuii: "[IponsBoanas
u e€ npumMeHeHue"

[ToBTOpEHME,
00o01Ienue,
CHUCTEMaTU3alIUs
3HaHuii: "[Ipon3Boanas
u e€ npumeHeHue"

[ToBTOpEHME,
00o01enue,
CHUCTEMaTU3alIUs
3HaHuii: "[Ipon3Boanas
u e€ npumeHenue"

130

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HaHui: "MHTErpan u
€ro npuMeHeHue"




[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3alus

131

3HaHuil: "OyHkun"

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3alus

132

3HaHui: "Oynkun"

[ToBTOpEHME,
0000111eHNE,
cucTeMaTu3alus

133

3HaHui: "Oynkun"

Htorosas KOHTPOJIbHAasA

134 pabora

Htorosas KOHTPOJIbHAasA

135 paborta

[ToBTOpEHME,
000011IEHNE,
cUCTeMaTH3aIus

136

3HAHUHU

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 136 10 0

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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