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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH oOOecrne4YnBaeT WHCTPYMEHTAJIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOydaronuecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKHU, XUMHUH, OHUOJOrMM, TOHUMAHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJHECBHOW JKM3HH. B TO e Bpems OBIaJICHHC
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTHYECKOrO aHaIn3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPAKACHUS C TOMOILIBI0 HHIYKIIMM U PacCcyk1aTh JEAYKTUBHO, HCIIOJb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome m3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOyyaroluecss MNOJy4YaloT HOBBIM ONBIT pELIEHUS HNPUKIATHBIX 3a7ad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEJEH peallbHbIX CUTyalUH, UHTEPIpPETalud IOJy4YEHHBIX
pELIEeHNH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMHUCA MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o00nazaeT 3HAYUTEIbHBIM BOCHUTATENbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbI MarepHuall, CIOCOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJKUTENIbHOM  KOHLEHTpPAallMM  BHUMAaHHUS, CaMOCTOATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku o0ydeHus anrebpe M HavajgamM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHoro kypca «Anredpa u Hayana MaTeMaTHYeCKOTO aHATN3a» BBIICICHbI
CIIEIyIOIINE COJEepKaTeNbHO-METOAUYECKHe JUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4eckoro aHanusa», «KMHoOkecTBa 1
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha YpOBHE CPEIHEro oOIIero oO0pa3oBaHMs, €CTECTBEHHO JOIOJHSSA IPYT
JIpyra ¥ TOCTENEHHO HACHIIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIA ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JUCUUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYEeCKUil aHalu3,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYEeCKyl0 MOJENb pealbHOMN
CUTyallid, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.



CopepxarenpHo-MeTOAMYEeCKass  JUHUS  «Yucna W BBIUMCIEGHMSD  3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCIONb30BaHUE PA3MUYHBIX (HOPM 3aMUCH YHCIIa, YMEHHUE JellaTh MPUKUJIKY, BHIIOIHAThH
npUOIMKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAlMOHAIBHBIX U
JEHCTBUTENBHBIX YUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mced. B kaxaom u3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UYecKre 3a/1auu ¥ Omepaluu: AejieHue
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0cCoOble CBOMCTBA
palioHaTBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHICCKUE ONEpaliy, a TaKKe M3BIICUYCHUC
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX  4Hcen. bmaromaps
MOCNIEOBATEIbHOMY — PACIIMPEHUIO Kpyra HCIOJNb3YeMbIX 4YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIeTIeH PeaibHOr0 MUpPa, IITUPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETU3AIHSI.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm paszzaene IIporpammsr
IPEIYyCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOJaMH PpEUICHHs pPaldOHAIBHBIX, HWPPAUOHATBHBIX, IOKa3aTeNbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKKe 3a/ad,
coaepxanux mapaMmerpbl. [lomydeHHbIe YMEHMSI MIMPOKO HCIOJIB3YIOTCS TPH HMCCIEIO0BAHUU
(GYHKIMI C TTOMOIIBIO IPOU3BOIHOM, IPH PEIICHUN MPUKJIAIHBIX 33/1a4 U 337a9 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOpMUPOBAHHWE YMEHUW BBIMONHATH pacu€Tel Mo (opmymnam, mpeodpazoBaHUs
PaIMOHATILHBIX, UPPAIMOHAIBHBIX ¥ TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TAKKE BBIPAKCHHIH,
colepxammx creneHn u Jjorapudmel. bmaromaps usydeHuio anredpandeckoro marepuana
MPOUCXOIAUT JalibHEilliee pa3BUTHE AaNTOPUTMHYECKOTO U a0CTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3G PeKTUBHBIC HHCTPYMEHTHI [T PEIICHHS IPAKTHYECKUX U €CTECTBEHHO-
HAyYHBIX 3aJa4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanYecKass TUHUS «DyHKIMU U TpaduKu» TECHO MEperuieTaeTcs ¢
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILbHOCTh ~ M3Y4YEHHUs1  Martepuana. V3ydeHue  CTENEeHHOW, IOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKMM aHaJIM30M, TaK M C pEIICHWEM ypaBHEHUW W HepaBeHCTB. [lpu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXY Pa3InYHbIMUA BETUYMHAMH, UCCIEAOBATh MOJYYCHHbIE (YHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTelbHON JHHUM HAlleIeH Ha pa3BUTHE YMEHUU U
HABBIKOB, MO3BOJIIOIINX BBIPaXKaTh 3aBHUCHMOCTH MEXIYy BEIMYMHAMH B Pa3UIHON (opme:
aQHAJTMTUYECKON, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHI0 W KOHKpPETH3allWH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hayana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYEeCKUX, TaK U MPUKIAJIHBIX 3aJ]a4, JOCTYIHBIX 00y4aroumMmcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAUCHUS, BRIYUCIATH IJIOWAAN QUTyp U 0OBEMBI TeJ, HAXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pEelIeHHWE B NPHUKIAJAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKH B HAyKe, TEXHUKE U UCKyccTBe. OOyJarommecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOyYaromeMycss IMOHUMAaTh TEOPETHKO-MHOKXCCTBCHHBIN SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICIEH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMN ¥ CJEOBaHHE OMNpEeACNEHHBIM TpaBUIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHAINW3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapata anreOpsl W MaTeMaTHYeCKOro aHaju3a, WHTepIpeTalud
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuM  peanbHBIX TPAKTUYECKUX  3a7a4  OOydaromuecs pPa3BUBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOT0 aHaIu3a.

Ha usydenue yueOHOTO Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOT0 aHalIu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpuple uncna. PanuoHanbHble W HppalMOHAIbHBIE YHcha. ApudpMeTHUecKHue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom HeioTtona. Vcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJeM.

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

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

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjleHa Ha MHOTOWIEH 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 T0KA3aTEeIbHbIX YPABHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HAYEHUs, IPUMEHEHNE ONPEeIUTENS JUIsl PeLIeHUs] CUCTEMBI JIMHEWHBIX yYpaBHeHUH. Pemienue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyalluH C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUU W HEPaBEHCTB K PEIIEHUI0 MaTeMaTHYeCKHX 3aaad u
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rPpaduKu

OyHKMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie ¢ynxiuu. Kommosuius
byakuuid. ['paduk Gyakuu. SnemMeHTapHbIe TpeoOpa3zoBanus rpaduKoB GHYHKIIAN.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs n-oil creneHd Kak (yHKUHMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VMcTopus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBI M OKCHOHEHUHUAIbHBIM pocT. Yucno e. @PopMmyna CIHOXKHBIX IPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBAJOB Ul pelleHHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBosHbIE 35eMeHTapHbIX QyHKIUH. [Ipon3BoHas CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa 115 pereHus 3a1a4 B IETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpawdeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

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

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHrne uWHTerpaia Uil HAXOXACHUS IUIOWAAeH IUIOCKUX ¢GUryp u o0bEMOB
F€OMETPUYECKHX TEJ.

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



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IudHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTJbIXA, pETyJspHas Gpu3nueckas akTHBHOCTH ),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoeCCHOHAIBHON ACSITEIIPHOCTH, CBA3AHHBIM C MAaTEMaTUKOW W €€ MPUIIOKCHUSIMHU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOMN KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISAITh M XapaKTEpU30BATh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTHUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HAOMIOJEHUSIX U  YTBEPXKICHUSX, MpeayiaraTb KpPUTEpUU JUIsl  BbISIBJICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, MPHUBOAUTH MNPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OOBEeKTa, SIBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENFHO (hOPMYITUpPOBaTh 000OIIEHHS M BBIBOJIBI MO pe3yabTaTaM MpPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U JAJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MPEACTaBIATH €€ B  pas3auuHbIX  (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHHS B COOTBETCTBHM C YCIOBHSAMH M ILEISIMU
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B X0Jle 00CYXICHHS 33/1aBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTABIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEJOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELIEHUS 3ajaud, BbIOMpaTh CIOCOO pelIeHUs ¢ Y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMM [TO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3YyIbTaTOB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7aun;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAIIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, TOrOBapUBATHCA, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
IpYTMMHM YI€HaMHd KOMAaHbl, OLIEHHWBATh KAaueCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOydenmss B 10 kiacce oOydyaromuiACs TMOJTYYUT CICIYIONIUE TPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
quCcell, MOAYJIb I€HCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO ONEpUPOBATH IOHSATHEM: CTENEeHb C IIeJIbIM I0Ka3aTesieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAlMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, TIPUMEHATh METOJl HHTEPBAJIOB ISl pEIICHNS HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHMH, MOJEIUPOBATh PEAIbHBIE CUTYAllUH C IMTOMOULIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNnuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMH JUIsl TPeoOpa30BaHusl BRIPAKEHUIH;,

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
jJorapuMuyuecKre ypaBHEHHs, HAXOJUTh WX PELIEHUS C MOMOIIBI0 PaBHOCHIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOJHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPHUMEHSThH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM alapaTa ajnreopsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACNICHHS M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GyHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HANMEHbIIee 3HaYeHNE (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOPHS N-0i CTENeH! KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh MOHATHAMH: JMHEWHAs, KBaJpaTW4YHAas W JAPOOHO-THHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBOMCTBA U IpaduKu, UCIIOJIb30BaTh UX I'paUKy JUIsl peIIeHUs] ypaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYTruX Yy4eOHbIX MPEIMETOB U PEalbHOM KU3HH, BbIpaXaTb (HopMyiaamu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eCcKOHEeUHO yOBIBaIOIIasi FeOMETPUYECKasi MPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OrpPaHMUYCHHBIE ITOCIIEJOBATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATH MOHATHEM: (DYHKIMs, HENpepbIlBHAs Ha OTpE3Ke, NPUMEHATH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH IPOU3BOTHBIC JIEMEHTAPHBIX (PYHKIINH;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONACAaHUs PEATbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOy4aromIMiCS MOMYYUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OIEPUPOBATH MOHATUSMH: HATypaJdbHOE U LEJI0€ YHCIO, MHOXECTBA
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OINEPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEU
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KAILUE MOLYJIN U [TapaMeTpBbI;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEAOBATh IOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJIHYIO JUId HCCIeAOBaHUA (QYHKIUMHM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DPKOHOMUYECKHUX, 3aavax, HIJs ONPEACNCHUS CKOPOCTH M YCKOPCHUS
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJHTh IJIOMAJH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOIIBIO HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.
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