MUWHUCTEPCTBO NPOCBEIEHUS POCCUMCKOU ®EJEPALIUU
MYHUIUMAJBHOE BIOJKETHOE OBIIIEOBPA30OBATEJ/ILHQE
YYPEXKJIEHHUE (IIIKOJIA Ne 2 TOPOJA TOPE3A"

PACCMOTPEHO COI''TACOBAHO YTBEP}KI[EHO
Pyxosoaurens IHTTHMK 3aMecTUTENb AUPEKTOPa I[HpeKTo - f
ﬂ il no YBP me'i :
(4 AEEON W
Kum AA. W 2, \f ' Mornna H.A.
IMpotokon Ne 1 Opuax H.B. HpHKa3 No 157 :
or «25» 08 2023 . Hpmcas Ne 157 or «25» 08 ot «25» 08 2023 r.
2023 r.
-
PABOYAS ITPOI'PAMMA
(ID 2536023)
y4eOHOro Kypca «AJjredpa H Ha4a/jia MaTEMaTHYE€CKOro aHAJIH32)
muts odydaromuxcst 10-11 kinaccos
yIiIyOJIeHHBIN YPOBEHb
o

ropoa Topes 2023



HOACHUTEJIBHAA 3AIIMCKA

VYueOHsbIil Kypc «Anredpa U Hayajla MaTEMaTUYECKOr0 aHaJIu3a» SBJISIETCS OJHUM
u3 HauOoJiee 3HAYUMBIX B MPOrpaMMe CpeHEro o0IIero oOpa3oBaHMs, MOCKOJIBKY, C
OJIHOW CTOpPOHBI, OH OO€CHEeUYMBAECT HUHCTPYMEHTAJIbHYIO 0a3y HJidi M3y4eHUs BCEX
€CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MbIIUICHHE OOYy4YaloIIMXCi Ha YpPOBHE, HEOOXOAMMOM MJii OCBOCHHUS
nHpopMaTUKH, OOIIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH W APYrUX IUCHMIUIMH. B
paMKax JTaHHOTO Y4eOHOro Kypca oOydarouIuecs: OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM Hayku, KOTopas (HOpMyIHpYyeT CBOU JOCTHKEHHUS B MaTeMaTH4YECKOU
dbopwme.

VY4eOHbIll Kypc anreOpbl M HaYaja MaTEMaTHUYECKOr0 aHAJIM3a 3aKJIabIBA€T OCHOBY

JUISL YCTICIITHOTO OBJIAJICHUSI 3aKOHAMU (PU3UKHU, XUMHUHU, OHOJOTHH, TMOHUMAHUS
OCHOBHBIX TEHJCHIIUA PA3BUTUS DKOHOMHUKH U OOIIECTBEHHOM JKW3HHU, MO3BOJISIET
OPUEHTHPOBATLCS B COBPEMEHHBIX IMHU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO UCIIOJIb30BaTh UX JJIS JajdbHEHIIero 00pa3oBaHus U B IOBCETHEBHOMN JKU3HU.
B To e Bpems oBmajeHue aOCTPAKTHBIMH M JIOTUUECKH CTPOTHMHU KOHCTPYKIUSMHU
anreOpbl 1 MaTEeMaTUYECKOTO0 aHaju3a Pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTb, JOKa3bIBaTh YTBEPKJACHUS C TOMOIIBI0 HUHIYKIMH U
paccyknaaTh  JeAYKTHBHO,  HMCIOJb30BaTh  OOOOIIEHHE U  KOHKPETH3alHIO,
abcTparupoBaHue U aHAJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIJICHHUE.

B xome wusydyenuss ydyeOHOro Kypca «Anrebpa M Havaja MaTeMaTHYE€CKOTrO
aHanuza» oOydYaroniuecss TOJyYaloT HOBBIM OIBIT pEHIeHUs MPUKIATHBIX 3ajad,
CaMOCTOSITEIILHOTO MMOCTPOECHUSI MATEMATUYECKUX MOJEJIEN PealbHbIX CUTYalU,

UHTEpPOpETAMd  TOJYYEHHBIX  pPEIICHUM, 3HAKOMATCS C  IpUMEpamMu
MaTE€MAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U UCKYCCTBE, C BBLAAIOIIUMHUCS
MaTE€MAaTHYECKUMHU OTKPBITUSAMU U UX aBTOPAMMU.

VY4eOHbIlt Kypc o001amaer 3HAYUTETHHBIM BOCIHMTATEIBHBIM TOTEHIIMATIOM,
KOTOpBIN  peanu3yeTcss Kak 4epe3 Yy4eOHbId  MaTepual, CHOCOOCTBYIOIIUI
(bopMHUPOBaAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 crenupuKy yueOHou

JESTENBbHOCTH, TPEOYIOMeH MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYEHHbBIN PE3YJIbTaT.

B ocHoBe Merommku oOyueHus anreOpe W HadalaM MaTeMaTHYeCKOro aHaIHu3a
JIEKUT ACATETbHOCTHBIN MPUHIIUI 00 y4YEeHUSI.

B ctpykrype yueOHOTOo Kypca «Anrebpa W Havajla MaTeMaTHUYECKOTO aHAIIMA3a»
BBIJICJICHBl  CIEAYIONIME  COJEpKaTelbHO-METOANYECKUEe  JuHuu: «UYucna wu
BEIUHCIEHUs», «DyHKIMU u Tpadukm», «YpaBHEHHS H HEpaBeHCTBa», «Hauama
MaTeMaTH4eCKOro aHanuzay, «MHOkecTBa U JoTHKa». Bce OCHOBHBIE coaepKaTeNbHO-
METOJUYECKHE JMHUM M3Y4aloTCsl Ha MPOTSHKEHUW JBYX JieT OOydeHUs Ha YpPOBHE
cpeaHero o61ero oOpa3oBaHUs, €CTECTBEHHO MIOMOJHAS APYr JApyra U MOCTEIEHHO
HAChII[AsiCh HOBBIMU TeMaMu U paszaenamu. JlaHHbIA y4eOHBIH Kypc SBISIETCS



MHTEIPAaTUBHBIM, IIOCKOJBKY O0OBeIuMHsSET B ce0e COAEp)KaHHE HECKOJIBbKUX
MaTeMaTUYeCKUX AMCLHUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHS, MAaTeMaTUYECKHM
aHanu3, TEOpUsT MHOXKECTB, MaTemMaThueckas joruka u apyrue. Ilo mepe Toro kak
oOy4aromuecsi OBlaAeBalOT BCE 0oJjiee MIHUPOKUM MATEMATHUYECKUM alMapaToM, y HUX
IIOCJIEA0BATENBHO bopmupyeTcs U COBEPILEHCTBYETCSA yMEHHE CTPOUTH
MaTeMaTUYEeCKYI0 MOJIENb pealbHOM CUTYyallH, TPUMEHATh 3HAHUS, MOJIYYEHHBIE TPU
U3YYEHUH Yy4eOHOro Kypca, IJsi pElIeHHs CaMOCTOSATEIbHO CPOpPMYIHMPOBAHHON
MaTeMaTUYECKOU 3aaut, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOANYECKass JUHUSA «Yucna W BBIYUCICHHUS» 3aBEpLIAcT
(opMHUpOBaHUE HABBIKOB HCIIOJIb30BAaHUS JEHCTBUTENbHBIX YHCEN, KOTOpoe ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOmiero oOpa3zoBanusa. Ha ypoBHe cpenHero ooOiero
oOpa3zoBaHusg 0co00€ BHMMaHHE yJeiseTcss (GOPMUPOBAHUIO HABBIKOB PAaIlMOHAJIBHBIX
BBIUMCIICHUHM, BKJIIOYAIOIIUX B ce0s MCIOJIb30BAaHUE PA3IMYHBIX (HOpM 3amucH 4ucia,
yMEHHE JeNaTh MPUKUIKY, BBINOJIHATH NPUOIMKEHHBIE BBIUMCICHUS, OLIEHUBATh
YHUCIIOBbIE BBIpAXKEHHUSA, pabOTaTh C MaTEMaTUYECKMMU KOHCTaHTaMH. 3HAKOMBbIE
00y4YaromMMCsi MHOKECTBA HAaTYypPaJIbHBIX, LEbIX, PAllMOHAIBHBIX U JIEHCTBUTEIbHBIX
YHCeJl JIOMOJHSIOTCS MHOYKECTBOM KOMIUIEKCHBIX YHCell. B KaXa10M U3 3THX MHOXKECTB
paccMaTpHUBAIOTCS CBOMCTBEHHBIE €My cClelMpUYECKUe 3a/lauyd U Olepaluu: JIelieHue
HAIeJIO, ONEePUPOBAHME OCTATKAMU HA MHOXKECTBE IEJIBIX YHCEN, OCOOble CBOMCTBA
pPalMOHANIBHBIX W HMPPAIMOHAIBHBIX 4YHUCeN, apudMeTHYeCKue OIepaluu, a TakKe
U3BJIICUCHHE KOPHS HATypaJIbHOM CTENEHW Ha MHOXKECTBE KOMILUIEKCHBIX YHCEIL.
brnaromapst mociegoBaTeNbHOMY PACHIMPEHUIO KpPyra UCIHOIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOYKHOCTSIMM HUX [PUMEHEHHUS [JIs pEUICHUs pa3IUYHbIX 3a7ad
dopMupyeTcst TpeAcTaBlIeHHEe O €IMHCTBE MaTEeMaTHKU KaK HaykKu U e€ poju B
NOCTPOCHUHM MOJIeNIel peajbHOr0 MHUpa, IIUPOKO HCIONB3YIOTCA 0000IIeHHe U
KOHKPETH3aLIHUs.

JIuaus «YpaBHEHHS] M HEPABEHCTBA» pPEAIM3YETCSd HA NPOTIKEHUH BCETO
o0ydeHHUs Ha ypOBHE CpPEIHEro oOIero oOpa3oBaHMs, MOCKOJIBKY B KaKIOM pas3fese
[Iporpammel TpeIyCMOTPEHO PEIICHHE COOTBETCTBYIOUIMX 3agad. B  pesynbrare
oOyyarouiecs: OBJIAJEBAIOT PA3IUYHBIMU METOJAAMM DPELIEHHUS palOHAIbHbIX,
UppAlMOHATbHBIX, TOKa3aTeNbHbIX, JOrapu@MUYECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHHUI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a7ad, COJEpKAIMUX IapameTpshl.
[lonyueHHble yMEHHS MIMPOKO HCIHOJB3YIOTCS TpU HCCIEAOBaHUU (QYHKIUH C
MIOMOIIBIO MMPOU3BOJHOM, MPU PEIIEHWH NPHUKIAJHBIX 3a/]a4 W 3a]a4 Ha HaXOXACHHE
HAauOONBIINX M HAUMEHBIIUX 3HaueHuW (yHKuuu. JlaHHas coaep)kaTeibHAsl JIMHUS
BKJIIOYAeT B ce0s Takke (POPMHUPOBAHUE YMEHUW BBINOJIHATH Pacd€Thl Mo (opMyam,
npeoOpa3oBaHusl  PAlMOHANBHBIX, HMPPAIMOHAIBHBIX W  TPUTOHOMETPUYECKUX
BBIpaXKEHUN, a TAKXKE BBIPAXKEHUH, COAEpKallluX CTeleHu u jorapudmel. braromaps
M3YYEHUIO  alre0panyeckoro MaTepuaja MpPOUCXOAUT  JajbHEMIlee pa3BUTHE
AITOPUTMHUYECKOI0 M A0CTPAKTHOTO MBIIIJIEHUS 00yYaromuxcs, GOpMUPYIOTCS HaBbIKU
JNEAYKTUBHBIX PACCYXKICHUH, pabOTbl C CHMBOJBHBIMU (POPMaAMHM, IPEACTABICHUS



3aKOHOMEPHOCTEH W 3aBUCHUMOCTEM B BHIE pPABEHCTB W HEPaBEHCTB. AJredpa
npeajaraeT 3pQPeKTUBHbIE UHCTPYMEHTHI JJI PEHICHUS] MPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33/1a4, HAIJIAIHO AEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK S13bIKa HAYKH.

CopepxarenbHo-MeToANYECKass JTuUHUS  «DyHKUMM W TpapuKW»  TECHO
NeperuieTaeTcs ¢ IPYyruMu JUHUSAMU Y4eOHOro Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIIE
3a1aéT  TOCHEJOBAaTEeIbHOCTh  M3Y4YEeHHs  MmaTepuana. VI3yueHue  CTEneHHOM,
MOKAa3aTeNbHOM, JIOrapu(PMUUEeCKO U TPUTOHOMETPUUECKUX (PYHKIUH, WX CBOMCTB U
rpauKoB, HCHOJIb30BaHWE (QYHKIMM [Js pelmeHus 3aJad U3 JAPYrux Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU TECHO CBSA3aHO KaK C MaTeMaTUYECKUM aHAJIU30M, TaK U
C pellleHHeM YpaBHEHUW M HepaBeHCTB. [Ipu 3ToM Oonbllloe BHUMaHHE YIEIsSeTCA
(GbopMHUpPOBaHUIO YMEHMsI BbIpaXaTh (OpMyJaMU 3aBUCHUMOCTH MEXIY pa3IudHbIMU
BEJIMYMHAMM, UCCJEN0BATh MOJyYEeHHbIE (YHKIUHU, CTPOUTh MX Tpaduxu. Marepuan
ATOU COAEpKATEIBLHOM JIMHUU HALlEJICH Ha Pa3BUTHE YMEHUHN U HABBIKOB, O3BOJISIOLIUX
BBIp@)KaTh 3aBHUCHUMOCTH MEXJYy BEIMYMHAMU B Pa3IMYHON (opMe: aHaTUTHUYECKOH,
rpaduueckoii u cioBecHOi. Ero nuzydenue cnocoOCTByET pa3BUTHIO aITOPUTMHUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 000OIIEHNI0 U KOHKPETU3AI[UH, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxxarenbHas JauHMS «Hawama wMaremarnyeckoro aHajimsay IO3BOJISET
CYLIECTBEHHO pPaCHIMPUTh KPYr KaK MaTEeMaTHYEeCKUX, TaK M TPUKIAIHBIX 3ajad,
JOCTYITHBIX 00YYaIOIUMCS, TaK KaK Y HUX MOSIBISETCS BO3MOXKHOCTH CTPOUTDH rpaduKu
CJIOKHBIX (DYHKLHUH, OTIpeAeNsATh UX HauOOJIbIINE U HAUMEHBILINE 3HAYCHUS], BBIYUCIIATh
wiomaay Guryp u o0bEMBI TeJl, HAXOAUTh CKOPOCTH M YCKOpPEHUs mporeccoB. [laHHas
coJiep KaTelIbHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHHSI MAaTEMaTHYECKUX
MOJENIE pPEANBbHBIX CUTYallMii, II03BOJII€T HAXOAUTh HAWIy4dlllee pEIICHUE B
NPUKJIAJHBIX, B TOM YHCJIE COLHMAIBbHO-DKOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOIO aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTHYECKOTO M KPEAaTUBHOIO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUMH
pacno3HaBaTh IPOSIBICHUSA 3aKOHOB MAaTEMaTUKM B HAyKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecss y3HaIOT O BBLAAIOIIUXCS PE3yiIbTaTaX, MOJIYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKHd, U 00 UX aBTOpax.

CopnepxarenbHO-MeTOAUYECKas JTUHUA «MHOXKECTBa U JIOTUKa» BKJIIOYAET B ce0s
AJIEMEHTBl TEOPUU MHOXKECTB M MATEMATHYECKOW JIOTUKH. TEOpEeTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHNS IPOHU3BIBAIOT BECh KypC INKOJIBHOW MATEMATHKU M NPEIJIararoT
Haubosiee yHMBEpCAIbHBIN S3bIK, OOBEIMHSIONINM BcE pa3fesibl MaTeMaTUKu U eé
NPWIOKEHUH, OHM CBS3bIBAIOT pa3Hble MaTEMaTHYECKHE JUCLHUIUIMHBI M UX
NPWIOXKEHUST B eauHoe Lenoe. [103Tomy BakHO 1aTh BO3MOXKHOCTH 0OO0ydaromeMycs
IIOHUMAaTh  TEOPETUKO-MHOXECTBEHHBI  A3BIK  COBPEMEHHOM  MaTEMaTUKH U
UCIIOJIB30BaTh €ro Uil BBIPAKEHHUSI CBOMX MbICHEH. J[pyruM BakHBIM NpPH3HAKOM
MaTe€MaTUKH KaK HayKH CJIeAyeT NPU3HATh CBOMCTBEHHYIO €i CTPOrocTbh 0OOCHOBAHUM
U CIIeJJOBaHUE ONpPENEIEHHBIM MpPaBWJIAM NOCTPOCHMS JOKA3aTEIbCTB. 3HAKOMCTBO C
JIEMEHTAMM  MAaTEMAaTUYECKOM JIOTMKHM CHOCOOCTBYET Ppa3BUTHIO  JIOTMYECKOTO



MBIIJIEHUsT OOYYarOMIMXCS, IMO3BOJSIET MM CTPOUTh CBOM PACCYXIEHUS Ha OCHOBE
JIOTUYECKUX MpaBuil, HOPMUPYET HABBIKA KPUTUYECKOTO MBIIICHUS.

B yueb6HOM Kypce «AnreOpa 1 Hayajga MaTeMaTUYECKOr0 aHajIn3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MAaTUYECKOTO MOJEIUPOBAHUSA, KOTOPbIE MPHU3BAHBI CIIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJIENEH pealbHbIX CUTYallMid, HCCIIeJOBaHUS
ATUX MOJeNied C TOMOIIbIO ammapara airedpsl M MaTeMaTUYecKOro aHaju3a,
MHTEPNpPETAlUN MOJYYEHHBIX Pe3yJbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbId U3
pasfenoB NpPOrpaMMbl, IIOCKOJIbKY BEeCh Marepuand y4dyeOHOro Kypca LIUPOKO
UCIIOJIB3YeTCsl Il pElIeHUs MNpUKIaAHbBIX 3amad. [lpuw  pemieHum  peanbHbBIX
MPaKTUYECKUX 3a/1a4 00ydaroluecs: pa3BUBaloT Ha0JII01aTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HUCIOJIb30BaTh aHAJOTHIO, 0000maTh U
KOHKpPETHU3UPOBaTh MpodsieMy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB pELICHUS
NPUKIAJAHBIX 33/1a4 OpPraHU3yeTCs B MPOIECCe M3yueHUs BceX TeM y4eOHOro Kypca
«AnreOpa 1 Havyajla MaTEMaTUYECKOTO aHATTN3ay.

MECTO ITIPEIMETA B YYEBHOM IIVIAHE
B coorBercTBUU C yueOHBIM IUIAHOM CpeAHero oOmero o0pa3oBaHUs

MYHUILIUITAJIBHOI'O BHO/PKETHOI'O OBIIEOBPA30OBATEJIBHOI'O
YUPEXIAEHUSA «ILIKOJIA Ne2 TOPOJIA TOPE3A» na 2023-2024 y4eOHbIN TOJ HA
n3ydyeHre mMareMatuk B 10-11kmaccax mpeaycMOTPEHO, B 3aBUCUMOCTH OT YPOBHS U
npoduieit o0yuenus, 6-7 yaca B HEACIIO.

Ha wm3yuenne ydyebHOro Kypca «Anredpa M Hayajga MaTEeMaTHUUYECKOTO aHAIU3a»
orBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 gaca B Henento), B 11 kmacce — 136
4JacoB (4 yaca B HEJICIIIO).

» JlaHHbIC IPOrPaMMBI PEAIM3YIOTCS 0 yueOHMKY MaTemaTrKa: anreopa u Hadaja
MaTeMaTH4YeCKOIro aHaliu3a, TeoMeTpus. Alredpa U Havalla MaTeMaTHIECKOTO aHajIn3a.
10 — 11 xmaccer: yue0. aisa obmeoOpa3oBar. opraHu3aiyii: 0a30BbIA U yriay0Jl. YPOBHH
/[UI.A. Amumos, FO.M. Konsrun, M.B. TkaueB u ap.]. — 10-e u3n. crep. — Mocksa:
[Ipocsemenune, 2022. — 463 c. : uin.

COJAEP KXAHME OBYYEHMUS
10 KVIACC

Yucia v BBIYHCICHUSA

Paunonanbupie uncia. OOBIKHOBEHHbIE M JECATUYHBIE JpOOH, TMPOLIECHTHI,
OeckoHeuHble nepuogndeckue Apoou. Ilpumenenue npodeil v MPOUEHTOB ISl PEIICHHUS
NPUKIIAJHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOM KU3HHU.

JlelicTBuTENbHBIE ~ 4YMCHA.  PalnyoHanbHBIE W HUPPALNMOHAIBHBIE  YHCIA.
ApudmeTtnyeckue onepanuu ¢ AeHCTBUTEIBHBIMU YuCIaMU. Mo1yiib 1E€UCTBUTEIBHOTO
yucia u ero cBoiictea. [IpubnukEHHbIE BHIUUCICHUS, PABUIa OKPYIJICHUS, TPUKUJIKA
Y OLICHKA Pe3yJIbTaTa BHIYUCIIEHUMN.



Crenenpb ¢ nensim nokaszareneM. buanom Herotona. Mcnonb3oBaHue noaxoasmei
dbopmbl  3amucu  JEHCTBUTENBHBIX YHCEN MJI PEIICHUS MPAKTHUYECKUX 3aJad |
MPEICTABIECHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajJbHOM CTENEHU U €ro CBOMCTBA.

Crenenp ¢ paunuMoOHAJIbHBIM IIOKa3aTeaeM U €€ CBOMCTBA, CTENEHb C
JIeCTBUTEIILHBIM IMTOKA3aTEIICM.

Jlorapupm uymcna. CpoiictBa Jjorapudma. JleciTUUHBIE W  HaTypajbHbIE
JorapupMsl.

Cunyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC 4YHCIOBOIO aprymeHTa. ApKCHUHYC,
APKKOCHMHYC M apKTAHT€HC YUCIOBOI'O apTyMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxecTBa U TOXJIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCHUIIBHBIE  ypaBHEHHSI M YpaBHEHMS-CIEIACTBUSA. HepaBeHCTBO, pellieHue
HEpPABEHCTBA.

OCHOBHBIE METOJ/Ibl PEIICHUs] TEIbIX W JIPOOHO-pAllMOHATIBHBIX YpaBHEHHH U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW mNepeMeHHOM. JlemeHue MHOrowieHa Ha
MHOTOUWIeH ¢ ocTaTkoM. Teopema bezy. MHorouneHbl ¢ 1eIbIMH KO3 UIIMECHTAMU.
Teopema Buera.

[IpeobpazoBaHust YUCIOBBIX BEIPAXKEHUH, COICPKAIUX CTEIIEHH U KOPHH.

HppanuonaneHeie ypaBHeHUs. OCHOBHbIE METOJbl PELICHHS HPPALMOHAIBHBIX
YpaBHEHUM.

[lokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABI PEHIEHUS [OKA3aTEJIbHBIX
YpaBHEHUM.

[IpeoGpazoBanHue BEIPAXKEHU, COAEPKAITUX JTOTAPUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS JOTrapUPMUYECKUX
ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYUECKHE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BhIpAKECHUMN. PellieHne TpPUroHOMETpUYECKUX YPAaBHEHU M.

Pemienne cucreM JIMHEHHBIX YypaBHEHUM. Martpuna CHCTEMBI JIMHEWHBIX
ypaBHeHHU. OnpenenuTenb MaTpullbl 2X2, ero reOMeTpUYECKU CMBICI U CBOMCTBA,
BBIUMCIICHUE €r0 3HAUYECHUS, IPUMEHCHHUE ONPEHCIUTENS ISl PEUICHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUM. PemeHne npukiagHbpix 3a7ad ¢ NOMOIIBIO CHCTEMbI JIMHEHHBIX
ypaBHeHul. HccnegoBanne MOCTPOEHHOM MOJEIA C MOMOIIBID MATpull |
ONPEICITUTENECH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEH pPEalbHOM CUTyalMd C IOMOIIBIO
YpPaBHEHU W HEpPAaBEHCTB. [[puMeHeHHWE ypaBHEHHII M HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3a71a4 U 33129 U3 Pa3IMIHbIX 00J1acTel HAYKU U PEeaTbHOM KU3HU.

DyHKUNH U TPAaPUKHU

Oyukuus, cnocoObl 3anaHus (QyHknuud. B3ammHO oOpatHble  QyHKIUU.
Komnoszunus @ynkuuii. ['paduk pyHkuun. IinemMeHTapHbie npeodpa3zoBanus rpaukoB

byHKLMIA.



OOmactp omnpeaeneHus M MHOXKECTBO 3HadeHWil ¢QyHkumu. Hynmu QyHxoum.
[TpomexyTku 3HaKomocTostHCTBA. UETHble W Heu€THble (yHkuuu. llepuonnueckue
byakuun. [lpomexyTku MOHOTOHHOCTH (PyHKIMKU. MakcUMymMbl ¥ MHHUMYMBI
dbynkuun. Haubosnbliiee 1 HauMeHblee 3HaYeHUsI PYHKIIMUA Ha TPOMEKYTKE.

Jluneiinasi, KBaapaThyHas U JAPOOHO-IMHEHHAs (PYHKIUU. ODJIEMEHTapHOE
UCCJIeI0BAHNUE U MTOCTPOEHUE UX IPaPUKOB.

CreneHHas (QyHKUUS C HaTypaldbHbIM M LEJbIM MoKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-Oi CTENEeHU Kak (PyHKIUU oOpaTHOM CTeNeHH ¢
HaTypaJIbHBIM IIOKa3aTEJIEM.

[lokazarenbHass u Jsorapu@muueckas (QyHKIMM, HUX CBOWCTBA U Tpadukxy.
Ucnonw3oBanue rpadukoB GyHKIUN 111 pEIICHUS] ypaBHEHUH.

Tpuronomerpudeckas OKpyKHOCTb, ONpeIeIeHUE TPUTOHOMETPUUECKUX (PYHKIIUMA
YUCJIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIC 3aBUCHMOCTU B pEANIbHBIX Mpolieccax W sBieHusx. ['paduxu
peanIbHbIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHajamu3a

[locnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHusl  TOcjienoBareiabHOCTe. Merton
MaTE€MAaTHYE€CKON HHIAYKIMU. MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEA0BATEIBHOCTH.
HcTopus BO3SHUKHOBEHMSI MATEMaTHYECKOT0 aHAIM3a KaK aHaJin3a OECKOHEUHO MaJlbIX.

Apudmernyeckas M TeoMETpUYecKas TMporpeccuu. beckoHeyHo yObIBaroIas
reoMmerpudeckass mnporpeccus. Cymma OECKOHEUYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHEWHBIM U 3KCIOHEHUUAIBHBIM pocT. Yucimo e. dopmyrna CII0KHBIX
IpoLeHTOB. Mcronb30BaHUE MPOTPECCUN JI PELICHUS PEajbHbIX 3a7ay MPUKIAIHOIO
XapakTepa.

HenpepoiBuble GpyHKIIMM ¥ UX CBOWCTBA. TOUYKH pa3pbiBa. ACUMITOTHI I'paduKOB
¢ynkiui. CpoiicTBa (YHKIMIA HEMPEpPHIBHBIX HAa OTpe3ke. MeToJ WHTEPBAJOB s
peleHrss HepaBeHCTB. [IpuMeHeHHEe CBOMCTB HENPEPBIBHBIX (DYHKIUNA IS PEIICHHUS
3a/1ad.

[lepBass u BTOpas mpousBoaHbIe GyHKIMH. OmpeaeneHre, T€OMETPUYECCKUN |
bu3nUecKuii CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy HyHKIIUU.

[IpousBonnbie snemMeHTapHbIX GyHKIMNA. [[pon3BogHAs CyMMBI, TIPOW3BEICHHS,
YaCTHOT'O Y KOMITO3UIINH (PYHKITUH.

MHoxkecTBa U JIOTHKA

MHo»xecTBO, ornepalnuy HajJl MHOKECTBAaMU M UX cBoMcTBa. [narpammel Ditnepa—
Benna. IIpuMmeHeHue Te€OpeTUKO-MHOKECTBEHHOTO alaparta JJisi OMUCAHUS PealbHBIX
MIPOLIECCOB U SIBJIICHUI, MPU PELICHUHU 3a7a4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Onpenenenue, TeOopeMa, CBOWCTBO MAaTEMaTUYECKOrO0 OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KVIACC
Yuciia M BBIYUCICHUA



Harypanbnsie u nensie uncna. [IppumeHeHne nMpru3HaKoB AEIUMOCTH LEIbIX YUCEIT,
HauOonbIMil 00mumit genurens (nanee — HOJl) u Haumensbliiee oOliee kpatHoe (najnee —
HOK), ocratkoB mo monynwo, anroputma EBkinpga s pemieHus 3aaad B LEIbIX
YHUCax.

KommiekcHbie uncia. Anrebpanueckas W TpUTOHOMETpUYeckas (OpMbI 3alucCH
KOMILUIEKCHOTO YUCJIA.

Apudpmernyeckue omepalMu C KOMIUIEKCHBIMM  yuciamu. M3o00pakenue
KOMIUIEKCHBIX YHMCEN Ha KOOpAMHATHOW mockocTh. Popmyna Myaspa. Kopau n-oit
CTENEHW W3 KOMIUIEKCHOTO uucia. [[puMeHeHne KOMIUIEKCHBIX YHCEN IS PELICHUS
(U3MYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUsS M HEPABEHCTBA

Cucrema U COBOKYIHOCTh YPAaBHEHUN U HEPABEHCTB. PaBHOCHWIIBHBIE CHCTEMBI U
CUCTEMBI-CJIEACTBUS. PABHOCHUIIBHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPHUUECKUX ypaBHEHUI c MIOMOIIbIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. PelieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHHS TTIOKA3aTEIBHBIX U JTOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALIMOHATBLHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIIEHUS CUCTEM UM COBOKYNHOCTEN palHMOHAJbHBIX,
UppalMoOHANIbHBIX, MOKA3aTEIbHBIX

U JIorapu(pMUUEecKuX ypaBHEHUH.

VYpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C [TApAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEUICHUI0 MaTeMaTH4YECKHX
3a/lady U 3a7a4 U3 Pa3IMYHbIX O0JacTeil HayKu W peajbHOW >KM3HU, UHTEPIpPETAIUs
MOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk kommosunum GyHkIUA. ['eomerpuueckue oOpas3pl ypaBHEHUH U
HEPaBEHCTB HA KOOPAMHATHOM TJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUH, UX CBONCTBA U TpadUKH.

['padrueckre MeTOBI pelIeHNs] YpaBHEHU W HEpaBEHCTB. | paduueckue MeToabl
pelIeHus 3a7ay ¢ MapamMmeTpaMu.

Hcnonb3oBanue rpadukoB (QyHKIMH JUIsi  UCCIENOBAHUA TPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT MPU PEIICHUH 3aJad M3 JPYruX Yy4eOHBIX
MIPEIMETOB U PEAIIBHOU KU3HMU.

Hauana MaTeMaTH4ecKOro aHajamnsa

[IpumeHeHne MNPOM3BOJHON K HCCIAEAOBaHUIO (YHKIIMKA HAa MOHOTOHHOCTh H
skcTpeMyMbl. HaxoxaeHue HamOOJbIIEr0o W HAaUMEHBIIET0 3HAYEHUH HEeNpepbIBHON
(GYHKITUU Ha OTpE3KeE.

[Ipumenenue TPOU3BOJHON JJISI HAXOXKIEHUS HAWIYYIIETO pElIeHUsT B
MPUKJIAJIHBIX 3a]la4ax, JJis

ONpEJEIEHUs] CKOPOCTH W YCKOPEHMsI NpoLecca, 3aJaHHOro (QopMyJIod WM
rpauKoOM.



IlepBooOpa3Has, OCHOBHOE€ CBOMCTBO  IiepBooOpa3HbiX.  I[lepBooOpa3zHbie
aneMeHTapHbIX QyHkuil. [IpaBuia HaxoXAeHUs IEpBOOOPa3HBIX.

NHuterpan. I'eoMmeTpuueckuil CMBICI UHTETpaja. BeluncieHue onpeneinéHHoro
uHTerpaia no popmyne Herotona-Jleitonuna.

[Ipumenenue uHTErpana AJisi HAXOXKJIEHUS TUIOMAeN IOCKUX Guryp u o0bEMoB
r€OMETPUUYECKUX TeIL.

[Ipumepsr  pemienuit  auddepeHunanbHbIX  ypaBHeHHH.  MaTtemaTuueckoe
MO/IEJIMPOBAHUE PEATBHBIX MPOLIECCOB € MOMOILBIO U PEepeHITNATbHBIX YPaBHECHUIA.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHDBIE PE3YJIBTATDBI
1) rpasKaaHCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMU OOYYAIOIIEToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, MPEICTABICHHE O MaTeMaTHYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, MPOLETYP TPaKAaHCKOTO
oOmrecTBa (BBIOOPHI, OMIPOCHI U APYTro€), YMEHUE B3aUMOJICUCTBOBATH C COIMATLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C X (DYHKIIUSIMU U Ha3HAUCHUEM;

2) NATPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCHUMCKOW TPAKIAHCKOM MJICHTUYHOCTH, YBaXKEHUS K
MPOIIJIOMY ¥ HACTOAIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTH)KCHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCUMCKON MAaTeMaTH4YeCKOW IIKOJIBI,
UCITIOJIb30BaHHUE ITUX JIOCTHKEHUM B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SKOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCHICKOrOo Hapoja, Cc(HopMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO IMOBEACHUS, CBSI3aHHOTO C TPAKTUYECKUM
NPUMEHEHHEM JOCTHKEHUN HAyKd U JESTeNIbHOCThIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OYIYyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas JCTETHKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PEIICHHM, PacCyXJICHHH, BOCIPUHUMYHBOCTH K
MaTEMaTUYECKUM acCMeKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHS TPUMEHSITh MaTEMaTHUYECKHUE 3HAHHS B WHTEpecax
3I0pOBOTO W 0Oe30macHOro o0Opas3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (370pOBOE TMHTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXA,
perymsipHasi Gu3nvecKasi akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUSIX
CIIOPTUBHO-03J0POBUTEIIBHON JIESITEIIbHOCTBIO;

6) TPy10BOTr0 BOCIIUTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYIOJIIOOMSI, HUHTEPEC K PA3IUYHBIM
chepam TPOPECCHOHATBLHON JCATENHHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u  eé
MPUIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccur u
peanu3oBbIBaTh COOCTBEHHbIE JKM3HEHHBIE IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4eCcKOMY OOpa30BaHHUIO M CaMOOOPA30BAHUIO HAa MPOTSIKEHUU BCEH KU3HU,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU MPAKTUYECKHUX 3a]a4 MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHUS:



Cc(OPMHPOBAHHOCTH IKOJOTHUECKOM KYJIbTYpPhI, IOHUMAHUE BIUSHUS COIHAILHO-
HSKOHOMHMYCCKUX IMPOIECCOB Ha COCTOSIHME MPUPOAHONM M  COIMAIbHON CpeJibl,
OCO3HaHHE TIO0ATBLHOTO XapakTepa »JKOJOTMYECKUX MPOOJieM, OpUCHTAIMs Ha
NpUMEHEHHE MAaTeMATHUCCKUX 3HAHUHM I PEIICHHs 3a1a4 B 007aCTH OKPYXKaromei
cpeibl, IUITAHHPOBAHHWE IIOCTYIIKOB M OIEHKM HX BO3MOXKHBIX ITOCICACTBUN IS
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHs HAyKH W OOIIECTBEHHON IMPAKTHKH, IOHMMaHUE MaTeMaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, dTAOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIS Pa3BUTHS
[MBHJIM3AIMH, OBIIAJCHHE S3BIKOM MATEMATHKA W MaTeMaTHUYCCKOM KYJIBTYpOH Kak
CPEACTBOM  IO3HAHWS  MHpa, TOTOBHOCTh  OCYIIECTBIATH  NPOEKTHYIO U
HCCIIEIOBATEIbCKYIO AESITEIbHOCTh HHAMBHIYaIbHO M B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aeicTBus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUYECKUX
O00OBEKTOB, TOHATUN, OTHOIICHUN MEXIY MOHITHSAMU, (POPMYIUPOBATH OMPEICIICHHS
MOHSATUM, YCTAaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIAaCCU(UKAIIUKM, OCHOBAHUS IS
0000IIIeHNs U CpaBHEHUS, KPUTEPUU MTPOBOIUMOT0 aHAJIH3a;

BOCIIPUHUMATH, (DOPMYJIMPOBATH U MPEOOPA30BHIBATH CYKIACHUS: YTBEPAUTEIIbHBIC

U OTpHIIaTeNIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W TMPOTHBOpPEYHUS B
dakTax, MaHHBIX, HAOMIONEHUAX U YTBEPKACHUSAX, TMpeiaraTb KpPUTEPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

Jenath BBIBOABI C HCIOJB30BAHHMEM 3aKOHOB JIOTHMKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENIbCTBA MATEMAaTUYECKUX YTBEPIKICHUM
(mpsiMble ¥ OT TPOTHMBHOIO), BBICTPAMBATH APTYMEHTAIIUIO, TPUBOIUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIBI;

BBIOMpPATH CTOCO0 pelIeHus yuyeOHOU 3amauu (CpaBHUBATH HECKOJIBKO BapUAHTOB
pelieHusi, BEIOMpaTh Hanbosee MOAXOMSAIINN ¢ YIETOM CaMOCTOSATEIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeiCTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK HMCCJIEAOBATENbCKUI WHCTPYMEHT TIO3HAHWS,
dbopMynEpoBaTH BOMPOCH], (UKCHPYIONIUE MPOTUBOPEYHE, MPOOIeMy, YCTaHABINBATH
UCKOMOE W JlaHHOe, (OPMHPOBATH THUIOTE3y, ApPTyMEHTHPOBATH CBOIO IMO3HUIIUIO,
MHEHHE;



MIPOBOJIUTH CaAMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3IKCIIEPUMEHT, HCCJIEAOBaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKoro oObeKTa, SIBJICHUsS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIECHUST U BBIBOJABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, HCCIIEI0BaHUS, OLIEHUBATh JOCTOBEPHOCTH IMOJIYyUYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB U 000O0IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TakKe BbIABUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITH Je(UIIMTHI HHGOPMAIIUH, TAHHBIX, HEOOXOAUMBIX JIJII OTBETa Ha BOIPOC
U JJIsI pEIICHUS 3a]1auu;

BBIOMpATh WH(OpPMAIMIO W3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh U HUHTEPIPETUPOBATH MH(OOPMALMIO PA3IUYHBIX BUAOB U GHOpM
Ipe/ICTaBICHUS;

CTPYKTypUpOBaTh HWH(MOpPMAIIMIO, TMPEACTABIATh €€ B pa3lIuyHbIX Gdopmax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OIICHUBATh HAJEKHOCTh MH(MOPMALUKA TIO CAMOCTOSTENIBHO CHOPMYJIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATh U (POPMYIUPOBATh CYKIEHHUS B COOTBETCTBUU C YCJIOBHUSIMU H
HEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMsS IO XOJy PEIICHHUS 3a/Jaud, KOMMEHTHPOBATh
MOJIYYE€HHBIN PEe3yIIbTaT;

B XOjie OOCYXIEHHUs 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelaeMoi 3aja4yu, BHICKA3bIBaTh HJIEH, HAIIEJICHHBIC HA TMOMCK PEIICHHUS,
COTOCTAaBJSATh CBOM CYXKICHUS C CYXICHHSIMHU JIPYyTUX YYaCTHUKOB JHAJIOTa,
O0OHapyXUBaTh Pa3IMYME M CXOJCTBO MO3UIMH, B KOPpPeKTHOH (hopme popMynupoBaTh
pa3HorjIacus, CBOU BO3PAXKECHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJayd, SKCIEPUMEHTAa, HCCIEeI0BAHMS,
MPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3aja4
MIPE3EHTAIMU U OCOOEHHOCTEH ayAuTOPHUH.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJTOPUTM PEIICHUs 3a/ladd, BBIOMPATh CIOCOO pEHIeHUsS C
y9€TOM HMMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMM IMO3HABATENBHON pedreKkchr KaK OCO3HAHHUS COBEpIIaeMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, WX PE3YyJbTAaTOB, BIAJETh CIOCOOaAMU



CaMOINPOBEPKH, CAMOKOHTPOJS Ipollecca M pe3yibTaTa pPEIICHUS MaTeMaTUYEeCKON
3a/1a4u;

MPEeABUAECTh TPYJHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IpPHM pEIICHUU 3a]ayH,
BHOCUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBUSIM, OOBACHITH NPUYUHBI
JOCTHXKEHUSI WM HEJAOCTUKEHHUS PE3yNIbTaTOB JEATEIbHOCTH, HAXOAWUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHUMAaTh M MCHOJb30BaTh IMPEUMYIIECTBA KOMAHJAHOM U WHAUBUAYAJIbHOM
paboThl MpU pelIeHUd Y4eOHBbIX 3a/ay, TPUHUMAThH 1eJIb COBMECTHOU JESTEIBHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pachnpeAessarTb BHIbI padoT,
JIOTOBApUBAThLCSA, OOCYXKJaTh MPOILECC W pe3yabTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4yacTBOBAaTh B TPYIIOBBIX (opMax paboTbl (oOcyxkaeHus, OOMEH MHEHUH,
«MO3TOBbI€ HITYPMbD» W HHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH
CBOM JCHCTBHUS C JAPYTMMH YJIEHAMU KOMAaHJbl, OLIEHWBATh KAYECTBO CBOETO BKJIaJa B
o0 TPOJYKT MO KpUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI
K xoniy oOyuenus B 10 kiacce o0ydaromuiics moayyuT CIeIYIONIUE TPEeIMETHbIE

PE3yNbTATHI MO OTIEIBHBIM TeMaM pabodeil mporpaMmbl yd4eOHOTO Kypca «Anredpa u
Hayajia MaTEMaTUYECKOr0 aHAJIU3a:

Yucaa 1 BHIYMCICHUSA:

CBOOOJTHO  OMEpPUPOBATH TMOHATUSAMU: PpANMOHAIBHOE YHCIO, OECKOHEYHas
nepuoaudeckas 1poob, IPOIEHTHI, UPPAITMOHATEHOE YHCII0, MHOYKECTBA PAIlMOHABHBIX
U JEUCTBUTEIbHBIX YHCEN, MOJIYJIb AEHUCTBUTEILHOIO YHCIIA;

NPUMEHSTH IpOOW M MPOLEHTHI JUIsl PEIICHUs NMPUKIAIHBIX 3a/a4d U3 Pa3IudHbIX
OTpacyiedl 3HAaHUW U PeabHOU KU3HH;

MPUMEHSTh NPUOIMKEHHBIE BBIYMCICHUS, MpaBUila OKPYIJIEHUS, NPUKUIKY U
OLICHKY p€3YyJIbTaTa BbIYMCIICHUM;

CBOOOTHO OTIEPUPOBATH MOHSTUEM: CTETICHB C IIEJIBIM MOKa3aTeJIeM, UCIIOIb30BaTh
noaAXoAmyo ¢GopMy 3amuch JEHCTBUTEIBHBIX YWCET JUIsl PEIICHHS] MPaKTUYSCKUX
3a7a4 ¥ MPEJCTABIECHUS JAHHBIX;

CBOOOJHO OMEPUPOBATH TMOHATHEM: apUPMETUYECKUNA KOPEHb HaTypaIbHOU
CTEIICHHU;

CBOOOTHO OMIEPUPOBATH MOHSATUEM: CTEMIEHD C PAIIMOHATBLHBIM ITOKA3aTEJIeM;

CBOOOJTHO  OMEpPUPOBATH TMOHATUSAMH: JIoTapu(M Uncna, ACCATHYHBIE W
HaTypaJibHbIC JIOTapUPMBI;

CBOOOJIHO ONEPUPOBATH TMOHITUAMH: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHT'€HC
YUCIIOBOI'O apTyMEHTA;



ONEPUPOBATH TOHATUSAMH: APKCUHYC, APKKOCUHYC M AapKTaHI'€HC YHMCJIOBOTO
apryMeHTA.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATHh MOHATUSMH: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIEC YPABHEHMS U YPABHEHUA-CIIEICTBUS, PABHOCHUIIbHBIE HEPABEHCTBA;

MPUMEHSITh  pa3lIMyHble METOJbl  DPEIICHUS  pallMOHAJBHBIX U  JPOOHO-
palMOHANBHBIX YPABHEHUMN, IPUMEHATH METOJT HMHTEPBAJIOB JIJIS PEIIEHUS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: MHOTOYJIEH OT OJHOW IEepEMEHHOM,
MHOTOWIEH C IeJbIMU KO3(DPUIMEHTaMH, KOPHU MHOTOWIEHA, NMPUMEHATH JI€JICHUE
MHOI'OYJIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera s pemenus
3a1ay;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMU: CUCTEMa JMHEHHBIX ypaBHEHMI, MaTpuIia,
ONpEIENNUTENb MATPULIBI 2 X 2 U €ro reOMETPUYECKHUIN CMBICII, HUCIOJIb30BaTh CBOMCTBA
onpenenurTens 2 X 2 sl BBIYUCIEHUS €r0 3HAYEHUs, NPUMEHATH ONPEACIUTENN s
pelIeHnss CHCTEMBbl JIMHEWHBIX YPAaBHEHWI, MOJEIUPOBATH pEaJbHbIE CUTyalUd C
NOMOIIIBI0 CHUCTEMBI JMHEHWHBIX YpPaBHEHWI, HCCIEAOBaTh IMOCTPOEHHBIE MOJEIH C
NOMOIIIBIO MATPUIL U ONPEAECTUTENEH, UHTEPIPETUPOBATH MTOJYUYEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMHU JIJIsl TPeoOpa30BaHus BEIPAKEHUN;

BBIMIOJHATH MPeoOpa3oBaHMsl YHMCIOBBIX BBIPAKEHHUM, COJAEPXKAIIMUX CTEHEHH C
palMOHAIbHBIM [TOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(MOB ISl TpeoOpa3oBaHUs JIOTAPUPMUYECKUX
BBIPAKEHUM;

CBOOOJTHO OMEpUPOBATh TMOHATUSMU: UpPpPALMOHAIBHBIC, [OKAa3aTeNbHbBIE U
norapuMUYECKUE YpPaBHEHUS, HAXOAUTh WX PEIICHHS C TOMOIIbI0 PaBHOCHIbHBIX
NEPEXO0B MUJIU OCYILIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSITh OCHOBHBIE TPHUTOHOMETpUUYECKHe (opMynbl UIsi mpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YPAaBHEHHE, MPUMEHATh
HeoOXomuMble (OPMYINBI JI PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YpPaBHEHU;

MOJIEIUPOBATh pEajbHbIE CUTYallUU Ha S3bIKE aareOpbl, COCTABISITh BBIPAKECHUS,
YpPaBHEHUsI, HEPABEHCTBA I10 YCJIOBHUIO 3aJa4d, UCCJIEA0BATH ITOCTPOCHHBIE MOJEIU C
MCITIOJIb30BAaHUEM ammapara anreOpsl.

DOyHKUUM U TPaPUKH:

CBOOOJHO OIEpPUPOBATh TOHATHAMHU: (DYHKIMS, CMOCOOBI 3amaHus (QYHKIUH,
B3aMMHO OOpaTHbIe (DYHKIHMH, KOMTO3UIUA (PYHKIMHI, rpaduk (YHKIIUH, BBITOTHITH
aJIeMEeHTapHbIe MpeoOpa3oBanus TpaduKoB GyHKINNL;

CBOOOJHO OIEPUPOBATH MOHATUAMH: OOJACTH ONPEAEICHUS U MHOXECTBO
3HaYeHUH QYHKIUU, HYJIH PYHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO  OMEpUpPOBATH  IMOHATHUSAMU: UYETHbIE U  HEYETHbIE  (PYHKIIUH,
nepuoANdecKkue (PyHKIHUH, MPOMEKYTKHM MOHOTOHHOCTUM (YHKIUU, MAKCUMYMbl U



MUHUMYMbl ~ (YHKIIMHM, HauOoJblllee U HaUMEHbIllee 3HadeHue (YHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO OMNEpPUPOBATh MOHATUAMM: CTENEHHAs (YHKUUS C HATYPAJIbHBIM H
LelabIM TOKa3aTeneMm, TIpauk CcTeneHHOM (YHKIMM C HaTypajdbHbIM U  LEJIbIM
nokasareneM, rpauKk KOpHS N-0il CcTeneHu Kak (QYHKIMU OOpaTHOW CTENEHU C
HATypaJIbHBIM IMOKA3aTEIIEM;

ONEepUPOBAaTh MOHATHSAMH: JIMHEWHAas, KBaJpaTU4HAas U JApOOHO-IMHEIHas
(YHKIUH, BBIMOJIHATH 3JIEMEHTAPHOE MCCIIEI0BAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJHO ONEpUpOBaTh MOHATUSMHU: TOKa3aTelabHas M JorapupmMuyeckas
(GyHKIMU, HX CBOMCTBA M TrpaduKHU, HUCIOJIB30BaTh HMX TpaduKu s pelIeHus
YPaBHEHUM;

CBOOOJHO  ONEpPUPOBATH  TOHATHSMHU:  TPUTOHOMETpPUYECKass  OKPY>KHOCTb,
omnpejieieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCITOBOTO apryMeHTa;

UCIOJIb30BaTh rpaduku PYHKUUN I MCCIIEIOBAaHUS MTPOLIECCOB U 3aBUCUMOCTEM
OpyU pelIeHUH 3a7a4 U3 JIPYTUX YYeOHBIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXKaTh
(dopMyamMu 3aBUCUMOCTH MEX1Y BETUUMHAMU;

Hauayia MmaTeMaTH4ecKOro aHajan3a:

CBOOOJHO OMEpUpOBaTh TMOHATUAMM: apuUPMETHUYecKas U TeOMeTpUyYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TeOMETpUYEcKas MPOrpeccusi, JUHEHWHBIN u
AKCIIOHEHIIUATBHBIM POCT, (OpMylia CIOXKHBIX MPOIEHTOB, UMETh NPEJCTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIsi  pEeHIeHUs pealbHbIX 3ajad  MPHUKIAJIHOTO
XapakTepa;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU: TOCIEAOBATEILHOCTh, CIOCOOBI 3aJaHUs
MOCIIE/IOBATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIE MTOCIIEI0BATEILHOCTH, IOHUMATh
OCHOBBI 3aPO’KJICHUSI MAaTEMAaTUYECKOTO aHalIM3a KaK aHajanu3a 0€CKOHEYHO MaJIbIX;

CBOOOJTHO ONEPHUPOBATH TMOHITHUSMHU: HEMPEPHIBHbIE (PYHKIMH, TOUYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOIHO OINEpUpOBaTh MOHATHEM: (YHKIMS, HENpepblBHAs Ha OTpeE3Ke,
MIPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI pEIIeHUs 33714,

CBOOOJTHO OTIEpUPOBATH MOHATHUSMH: TE€pPBas W BTOpas MPOU3BOJHBIC (PYHKITUH,
KacarenpHas K rpaduky QyHKINH,

BBIYUCIISITh MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3HUIIMU JIBYX
GyHKIUH, 3HaTh MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKITHH;

MCITIOJI30BaTh TEOMETPUICCKUN U (PU3NUECKHUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1a4.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO ONEPUPOBATH IMOHATUSMH: MHOKECTBO, ONEPALlMU HAaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaT aJjis OINUCAHUS pPeabHbIX
MIPOLIECCOB U SIBJICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX yYEOHBIX TPEAMETOB;



CBOOOJHO ONEPUPOBATH NOHATHSAMHU: OINPENECICHHE, TEOpeMa, YypaBHEHHE-
CJIE/ICTBHE, CBOWCTBO MAaTE€MaTUYECKOTO OOBEKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIC
YPAaBHEHHUS U1 HEPABEHCTBA.

K koniy oOyuenus B 11 kiacce o0yyaromuiics MoIyyuT CIECAYIONIUE IPEIMETHbIE
pe3yNbTaThl MO OTJEIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAJIN3a»:

Yucna 1 BHIYMCICHUSA:

CBOOOJHO OINEPUPOBATH MOHATUSMH: HATYpPaJIbHOE W 1EJI0€ YHUCIO0, MHOXKECTBA
HaTypaJIbHBIX U LIEJIBIX YUCEN, UCIIONB30BATh IPU3HAKU IEIMMOCTH LenbiX yucen, HO /I
1 HOK HatypasibHBIX yncen il pelIeHus 3a/1a4d, IPUMEHATh AIrOpUT™M EBKIINA;

CBOOOJTHO OIEPUPOBATH MOHATUEM OCTAaTKA MO MOJYJIIO, 3aIIUChIBATh HATypaJbHbIE
Yyucia B Pa3JIUYHBIX MO3ULUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOOJTHO ~OMEpUPOBATh TMOHATUSMU: KOMIUJIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEJACTaBIsATh KOMIUIEKCHbIE YHCla B airedpanyeckod u
TPUTOHOMETPUYECKON (OpMe, BBITIOJNHATH apU(PMETUYECKUE ONEepalud C HUMU U
M300paXkaTh HA KOOPJUHATHOM MIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO OMEpUpOBaTh TMOHATUSMU: UpPpPALMOHAIbHBIC, [OKa3aTeNbHbIE |
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh UX PELICHUS C TMOMOIIbIO PAaBHOCHIIbHBIX
[IEPEXO0/I0B;

OCYILECTBIIATh OTOOP KOPHEH NP peLICHUH TPUTOHOMETPUUECKOTO ypaBHEHUS;

CBOOO/IHO  ONEpUPOBaTh  MOHATHEM  TPUTOHOMETPUUECKOE  HEPaBEHCTBO,
OpPUMEHATh  HEeoOXoauMble  (OpMyJbI  JUIsl  PELIEHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OIEpPUPOBaTh MOHITUAMU: CHCTEMA U COBOKYIIHOCTb YPAaBHEHHH WU
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI U CHUCTEMBI-CIEICTBUSA, HAXOIWUTh PpEUICHUS
CUCTEMBI M COBOKYIIHOCTEH pALMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTEJIbHBIX U
Jgorapu(p)MUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh panyoHalIbHbIE, UPPALIMOHANIbHBIE, [TOKa3aTeNlbHbIe, JorapuMUIecKue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEpKALIUE MOYJIN U ITApAMETPHI;

IPUMEHATHh TpaduyecKue METONbl JUIsl PELICHUs YpaBHEHUH M HEpPaBeHCTB, a
TAKKe 3a71a4 C IapamMeTpamus;

MOJIEJINPOBATh PEAJIbHBIE CUTYAllMH Ha SA3BIKE aJreOpbl, COCTABIATh BBIPAXKEHUS,
YPAaBHEHHMs, HEPABEHCTBA M MX CHUCTEMBl [0 YCIOBHUIO 3aJadd, MCCIEA0BaTh
MIOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM alllapara anre0pbl, UHTEPIPETUPOBATH
MOJYYEHHBIN Pe3yJIbTaT.

DyHKUUM U TPaPUKH:

CTpOUTh TrpaUKH KOMIO3UIMM (DPYHKIUMHA C MOMOIIBIO  3JIEMEHTApHOIO
MCCIIEIOBAHUS M CBOMCTB KOMIO3UILIMY IBYX (DYHKIIUIA;

CTPOUTh T€OMETpUYECKUEe OOpa3bl YpaBHEHHH W HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;



CBOOO/IHO ONIEPUPOBATH MOHATHAMU: TPAPUKHA TPUTOHOMETPUUIECKUX (PYHKIINIA;
MPUMEHATH (PYHKLIMHU JJIs1 MOJIETMPOBAHMS M UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.
Hauyana maTeMaTH4ecKOro aHau3a:

HCITI0JIb30BaTh MPOU3BOJHYIO ISl HCCleOBaHUs (YHKUMHM HAa MOHOTOHHOCTBH U
KCTPEMYMBI;

HaXOJWTh HaAWOOJbIIee W HAWMEHbIIEe 3HAYCHHS (PYHKIMU HENpPEepHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO Il HAXOKJICHHUS HAWJIy4yllero pelieHus B
MPUKIAJHBIX, B TOM YHCJIE COLMAIIbHO-3KOHOMUYECKUX, 3a7adax, AJs ONpeeieHUs
CKOPOCTH M YCKOpEHHUS Ipoliecca, 3aaHHOro GopMyIIoi WK rpapuKom;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: NEPBOOOpa3Has, ONpeneiIEHHbIA WHTErpal,
HaXOJIUTh TEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIUH W BBIUUCIATH HWHTETpAI TIO
dbopmyne Herorona-JleiiOnuna;

HaXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0BEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TIPEJICTABICHHE O MaTeMaTHUYeCKOM MOJIETUPOBAHUM Ha TPUMEpe
cocTaBlieHUs MU PepeHInaTbHBIX YPaBHEHUH;

pemiarb MNPUKIAAHBIE 3aJauyd, B TOM YHUCJE COLMAIBbHO-DPKOHOMHYECKOTO U
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 xnace
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
. O6o01eHne " CUCTEMAaTHU3AIIHS 14 . BuGnnorexa [IOK
HPOTPAMMHOTO MaTepuasa 3a NpeAbIyIme https://m.edso0.ru/7f417fb2
KJIACCHI
2 JleficTBUTENbHBIC YHCIIA 9 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417{b2
3 Crenennast GyHKITUSA 18 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417{b2
4 [TokazaTenpHas QyHKIUSA 23 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417{b2
Jlorapudmudeckas GyHKIUS 24 bubmuorexa [JOK
5 1
https://m.edsoo.ru/7f417fb2
Tpuronomerpudeckue GopMyIibl 24 bubmuoreka [JOK
6 1
https://m.edsoo.ru/7f417fb2
TpuronomeTpudeckue ypaBHECHUS 16 bubmuoreka [JOK
7 1
https://m.edsoo.ru/7f417fb2
8 Urorosoe 0000mIeHe M cUCTEMAaTHA3ALU 8 1 bu6mmoreka [JOK
MIPOTPaMMHOI'0 MaTepuraja https://m.edsoo.ru/7f417fb2
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11 kiaace

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Korpoasmere | Tpaxtuscckue (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 e 1 Bumoress LOK
https://m.edsoo.ru/7f417{b2
TIPEeABITYIINE KIIACChI
9 Aﬂee6pcvzuqecz<ue YpasHeHus. Cucmemvl 14 1 bubnuorexa [JOK
HEIUHEUHBLX YPABHEHUU https://m.edsoo.ru/7f417fb2
3 Tpuronomerpuueckue GyHKIHH 11 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417{b2
Tpuconomempuueckue ypasHeHus. bubmuorexa [JOK
4 . 13 1
NOBLIUEHHOU CIOHCHOCTU https://m.edsoo.ru/7f417fb2
5 [IpousBogHAsA U €€ TEOMETPUUECKUNA CMBICI 16 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2
5 [IpuMeHenne mpou3BOIHON (YHKITH 24 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2
7 Huterpan 16 1 bubmuoreka [JOK
https://m.edsoo.ru/7f417fb2
8 KomruiekcHbIe uncia 9 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2
9 Komb6unaropuxa. DIEeMEHTbl  TEOpUH 12 1 bubnnoreka [JOK
BeposiTHocTeil. Cratucrrka https://m.edsoo.ru/7f417fb2
o e ot g, IO 1 Bumoress LOK
’ https://m.edsoo.ru/7f417fb2
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