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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydeOHOro Kypca «Anrebpa M Hayala MaTeMaTHYeCKOTO aHAIIM3a»
6azoBoro ypoBHs st oOydarommxcsi 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPeaHEro odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpPaIuIMid pOCCUIiCKOro oOpa3oBanus. Peanmm3anusi mporpamMMbl 00eCHICUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCEIIPCPLIBHOT'O
o0pa3oBaHusl, EIOCTHOCTh OOLIEKYIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUS
JTUYHOCTH 00YyJarONuXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hadajza MaTeMaTH4yecKOro aHajan3a» SBISIETCS OJHUM W3 Haubojee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3y4eHMs] BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTUYECKOE U aOCTPaKTHOE MBIIIJIEHUE Y4Yalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax naHHOTO Kypca yyaliuecs OBJIa/IeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpsl n Hauanm MaTeMaTUYECKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY JJISl YCIIEUIHOTO
OBJaJIeHUs] 3aKoHaMH (U3UKH, XUMHH, OWOJOTHUH, TOHUMAHHS OCHOBHBIX TEHACHIUN
SKOHOMMKH M OOIIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEIHEBHON kU3HHU. B TOXE
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKH CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKICHUS,
UCIO0JIb30BaTh 0000IeHNe W KOHKPETH3alMio, a0CTparupoBaHHWE U aHAJOTHio, (OpMUPYET
KpeaTHUBHOE U KPUTHYECKOE MbIlLIeHUe. B xone u3ydenus anreOpbl ¥ Hayall MaTEMaTHYECKOTO
aHaJli3a B CTaplIei IIKOoJIe yJalluecs IMOJIyYaloT HOBBIM ONBIT PELICHUS MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHUS MaTeMAaTHYeCKHMX MOJeled  peallbHbIX CHUTyalluil W
UHTEPIpETAllMK  TOJYYEHHBIX pELIEHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIE, HAyKe U B HMCKYCCTBE, C BBIJAIONIMMUCSI MaTeMaTHUYECKUMHU
OTKPBITHSIMU U UX aBTOPaMH.

Kypc ob6nagaer 3Ha4MTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIM peanusyercs
Kak uyepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak u dyepe3 cnenupuky y4eOHOH JeATENbHOCTH, TpeOyromeld CcaMOCTOSATEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTETbHOW KOHIIGHTpAllMM BHUMAaHUST U OTBETCTBEHHOCTH 3a
MOJTy4YEHHBIN pe3ynabTarT.

B ocHoBe MeTomuku 06y‘IeHI/I}I anre6pe N HaydYaJlaM MaTrTeMaTU4dYCCKOIro aHajin3a JICKUT
JIesITeIbHOCTHBIN MMPpUHIHUIT O6y‘leHI/I$I.

CprKTypa Kypca ((AJIFCGpa 1 Ha4aJla MaTEMAaTUYICCKOI'0 aHaJIM3a» BKIIHOYACT CICAYIOMIUC
COACPKATCIIbHO-MCTOANYCCKUC JIMHUU: «Yucma u BBIYMCIICHUSA)), «CDYHKI_[I/II/I n Fpa(bI/IKI/I»,
«YPaBHCHI/Iﬂ U HCPABCHCTBA», «Hagana MaTemMaTH4ecKOro aHajm3ay, «MHOXKeCTBa U JIOTHKa».
Bce ocHoOBHEBIE COACPKATCIIbHO-MCTOANYCCKUC JIMHUN H3Y4YAIOTCAd HaA MPOTSIKCHUU IABYX JICT
O6y‘~IeHI/I${ B CTapHJCﬁ MIKOJIC, €CCTCCTBCHHO MOIIOJHAA APpYr Apyra U NOCTCICHHO HACBIIIAsACH



HOBBIMM TE€MaMHM M pas3aeilaMy. JIaHHBIM Kypc SBJISETCS HWHTEIPATUBHBIM, IIOCKOJBKY
oObenuHsieT B cebe colep)KaHue HECKOJIbKUX MaTeMaTHYeCKUX JUCHMIUIMH: anre0pa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIIN3, TEOPUS MHOKECTB U J1p. I1o Mepe Toro kak yyamuecs
OBJIAZICBAIOT BCE Oojiee MIMPOKMM MaTEMaTHUECKHM amIaparoM, y HHX [OCIEI0BaTEeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYyallud, MPUMEHATh 3HAHUS, TOJIy4eHHbIE B Kypce «AureOpa M Hadaisa MaTeMaTHYecKOTO
aHaM3a», JUIsl PEIIeHUS CaMOCTOSITENIHbHO CPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadd, a
3aTeM UHTEPIPETUPOBATH NIOJIYYEHHBIN PE3YJIbTAaT.

CopepxarenpHo-MeToAMuYeCKass  JuUHUS  «YUucna W BBIUMCICHUS)»  3aBEpILaeT
(bopMuUpOBaHHE HABBIKOB HWCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE OBUI0O HAa4yaTto B
OCHOBHOI mikosie. B crapmieil mkose ocoboe BHUMaHUE yaensercs GOPMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B Ce0s HCIOJIb30BaHHE PA3IUYHBIX (POopM 3amucu
JNEUCTBUTEIIBHOTO YHCJIA, YMEHHE PpALMOHAIBHO BBINOJHATh JACUCTBUA C HHUMH, J€NaTh
NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuaromuecs TMOJy4alOT HaBBIKM HPUOIMKEHHBIX
BBIYUCIICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIAPTHOW Qopme,
HCIIOJIb30BAHNS MATEMAaTHYECKUX KOHCTaHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUN.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha MpPOTSHKEHUHM BCEro OOy4deHHs B
CTapIiell MIKOJIe, TIOCKOJBKY B KaXIOM pasfeie NpoTrpaMMbl MPEIyCMOTPEHO pelIeHne
COOTBETCTBYIOIINX 331a4. O0yJaromuecst OBIaIeBAIOT PA3IMYHBIMU METOITAMH PEIICHHS TENbIX,
pallOHAJIBHBIX, UppalOHAIIBHBIX, MOKA3aTCIbHBIX, J'IOl"apI/ICbMI/I‘—IeCKI/IX U TPUTOHOMETPUUCCKUX
ypaBHeHI/II\/'I, HCPAaBCHCTB U UX CUCTEM. HOJ’Iy‘-IeHHI)Ie YMCHHA UCIIOJIB3YIOTCA IMPU UCCICOAOBAaHUN
(GYHKIMH ¢ TMOMOIIBIO MPOW3BOJIHOM, PEIICHHH MPUKIAJHBIX 3ajad W 3ajad Ha HaXOXXICHUE
HaMOOJIBIINX U HAUMEHBIINX 3HaUYeHUH (GyHKuuu. [laHHas copepikaTellbHas JIMHUS BKIIOYACT B
cedst Takke (OpPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo QopMyliaM, MpeoOpa3oBaHUs
[ENbIX, PalMOHAIBHBIX, HUPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDOKEHHHA, a TaKKe
BBIPQKCHUH, COACPIKAIINX CTENEeHW W Jorapudmbl. braromaps uW3ydeHHIO anreOpamdecKoro
MaTepHualia MPOUCXOJUT JAbHEHIIee pa3BUTHE ATOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHHUS
yyamuxcs, (GOPMHPYIOTCS HABBIKH JCIYKTUBHBIX PACCYXICHUH, pabOThl C CHUMBOJBHBIMH
(dbopmam¥u, MPEACTaBICHHUS 3aKOHOMEPHOCTEW W 3aBUCHMOCTEH B BHJIC PABEHCTB U HEPABEHCTB.
Aure0Opa npemiaraet 3pQpeKTHBHbIE HHCTPYMEHTHI JIJISl PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 33/1a4, HAIJISJHO JIEMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToanueckass JUHUS «DyHKUMM U TpaduKu» TECHO MeperieTaeTrcs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBbICIE 3aJa€T IOCIEI0BaTEIbHOCTD
U3ydYeHHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN IS
pelieHus 3aJad M3 APYruX y4eOHBIX HPEIMETOB M pealbHON >KM3HHM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yJensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3NMYHBIMU BETHMYMHAMH, HCCIEIOBaTh TMOJMY4YEHHBbIE (QYHKIHUHU, CTPOUTh HX Tpaduki.
Marepuasnn 3TOH COAEPKATENBHOM JIMHUM HalEJIEeH Ha pa3BUTHE YMEHHUW M HaBBIKOB,
MO3BOJISIFOIIMX ~ BBIPAKATh 3aBUCHMOCTHM MEXKAY BEIUYMHAMH B  pa3iuyHOM  (opme:
aHAIMTUYEeCKOMW, Trpaduueckod © ciaoBecHO. Ero wu3ydeHne cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OO0OOIIEHHIO UM KOHKpETH3alluW,
HCIIOJIb30BAHUIO aHAJIOTUH.

CO,I[Cp)KaTCJ'ILHaH muHusa «Hauama MaTemMaTHuecKoro aHaian3a» MO3BOJISET CYHIECCTBCHHO
PpaCIupUTh KPYT' KaK MATEMATUYICCKUX, TaK U MIPUKIIAHBIX 3a1a4, JOCTYIIHBIX O6y‘-IaIOIJ_[I/IMC$I, y
KOTOPBIX IMOABJIACTCA BO3MOKHOCTb UCCIICAOBATE U CTPOUTH I' pa(bHKH q)YHKHHﬁ, ONpCACIIATE UX
HauOOJIBIINE U HAUMCHBIIINE 3HA4YCHU, BBIYUCIIATE IIJIOIIaaU (I)I/Il"yp U 00BEMBI TCJI, HAXOAUTH



CKOPOCTM U YCKOpPEHHs IpoleccoB. JlaHHas copaep)kaTreinbHas JMHHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHMSI MaTEMaTHYECKUX MOJENEH pealbHbIX CHUTYyallui, HaXO0KIEeHUs
HAaWIY4lllero pEelIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOTO aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaIbHO-TOTMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (JOPMUPOBAHUIO YMEHUN pacro3HaBaTh
IIPOSIBJIEHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaKT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTUKU Kak HayKM, U HX
aBTOpAx.

CopepxarenpbHo-MeToAuuecKas JuHUA «MHOKECTBa U JIOTMKa» B OCHOBHOM IIOCBSIEHA
2JIEMEHTaM TEOPUHU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPECTaBICHUS IPOHU3BIBAIOT BEChH
KypcC LIKOJIbHOW MaTeMaTHKU W IMpearaloT Haubojee YHUBEPCATbHBIN SI3bIK, 00bEeINHSAIOMINI
BCE pasJenbl MAaTeMaTUKA W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTEeMaTUYECKHUE
JUCUUIIMHBL B enuHoe 1enoe. [loaroMy BaXKHO AaTh BO3MOXKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MATEMAaTHMKA M HCIOJIb30BaTh €ro s
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hauana MaTeMaTHYeCKOTO aHalIM3a» MPUCYTCTBYIOT TakKkKe OCHOBBI
MaTeMaTHYEeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJieNiel peasbHbIX CUTYallui, UCCIEOBAaHUS 3TUX MOJENIel ¢ TOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajiu3a M HMHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXKJIbIl U3 pazlieioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIOJIb3YeTCs Ui pelIeHus MPUKIaaHbIX 3a1a4. [lpu pemennn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaiigecsi — pa3BUBalOT — HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJb30BaTh AHAIOTHIO, 0000IaTh W KOHKPETHU3MPOBATH MPOOIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHHUS MPHUKIAJHBIX 337ad OpraHu3yeTcsl B
IpolLecce U3y4eHus BceX TeM Kypca «Anredpa v Havaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yue6HOM miiaHe Ha M3ydeHHe Kypca ajireOpbl M Hayaja MaTeMaTHYECKOTo aHajau3a Ha 6a30BOM

ypOBHE OTBOJUTCA 2 yaca B Henenmo B 10 kiacce u 3 yaca B Henelno B 11 kimacce, Bcero 3a Ba
rojaa ooyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITIACC

Yucua 1 BbIYHUCICHUS

Pammonanpabie uncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOIICHTHI,
OeCKOHEUHBIE  TepHOoauWYecKue  apodu.  Apudmernueckwe  omepanud ¢
palMOHANLHBIMU YMCIIaMHU, TIPeoOpa3oBaHUsl YHUCIOBBIX BhIpaxeHuil. lIpumenenue
Ipobeil W TMPOIEHTOB JUIsl pelIeHUs TPHUKIAJHBIX 3aJad W3 Pa3iudHbIX OTpacieil
3HAHUW U PEAIbHOM KU3HU.

JelictBurenbHble  4yucia. PanMOHaNbHBIE W MPPALMOHAJIBHBIE  YHCIIA.
ApudmeTndyeckue omepandd ¢ JACUCTBUTENBbHBIMU unclaMu. [IpubnuxEHHBIC
BBIYHCIICHUS, IPABUJIA OKPYTJIECHUS, IPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenensb ¢ nenbiM nokazateiaem. CranmapTHas Gopma 3aIucu IeHCTBUTEIBLHOTO
yrcna. Mcnons3oBanue moaxopsimeld (Gpopmbl 3amucu IEHCTBUTEIBHBIX YHCEN s
peuIeHus MPaKTUYECKUX 3a/1ayu U MPEJCTaBICHUS TaHHbBIX.

Apudmernyeckuit KOpPEHb HaTypaJbHOU CTEICHH. [enictBus c
apuPMETHUECCKIMHU KOPHSIMH HATYpPaJIbHON CTETICHH.

CHHyC, KOCMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHUs 1 HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHUS.

IIpeo6pazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKUE (POPMYJIBI.

VYpaBHeHMe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meron
UHTEPBAJIOB.

Pemenue nensix 1 JpoOHO-palMOHANIBHBIX YPaBHEHUIN U HEPABEHCTB.

Pemenne nppanroHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHNEe ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKUX 3aJad U
3a/1a4 U3 Pa3IMYHBIX 00JacTel HAYKU U peabHOM KU3HHU.

DyHKUMU U TPaPuUKH

OyHkus, cnocoOsl 3aaanus ¢pyHkuuu. ['padux Gynkuun. Bzaumuo obpaTHbie
GyHKIIH.

Obnacte ompeneneHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymu ¢yskimu.
[IpoMexyTKu 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (QYHKIIUU.

CrenenHass QyHKIUS C HaTypajJbHbIM M LEJdbIM IMOKa3aTeneM. EE cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTETEHHU.

Tpuronomerpuueckasi  OKpPY>KHOCTb,  OINPEICICHUE  TPUTOHOMETPUYECKUX
(GyHKIUN YUCIIOBOTO apryMeHTa.

Hauyaja MaTeMaTHu4ecKoro aHajamn3a
IlocaenoBaTeabHOCTH, CIOCOOBI 3aJaHHUs ITOCIIEA0BATEILHOCTEH. MOHOTOHHBIE
MOCJIEI0BATCIILHOCTH.



Apudmerndeckas U TeoMeTpuueckas mporpeccud. beckoHeuHo yOBIBaroIIas
reomerpuueckasi mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHUYECKOM
nporpeccun. Dopmyna CIOXKHBIX MPOIEHTOB. Vcmonp3oBaHMe NpOTpeccUu IS
pEIICHHs pealbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHokecTBa U JIOTHKA

MHoOXecTBO, oOmnepauvu Haja MHoxecTBaMH. Jluarpammbl Oinepa—BeHHa.
[IpumMeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara s ONMWCAHUSA PeaTbHbBIX
MPOIICCCOB M SABJICHUM, TIPU PEIICHUH 33134 U3 APYTHX YICOHBIX MIPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBUE, T0KA3aTEIbCTRO.

11 KIIACC

Yucaa v BbIYMCTCHUS

Harypanbnbie u nensie uncna. [IpusHaku 1eIMMOCTH LETIBIX YACEN.
CreneHb ¢ palmoHaIbHBIM MOKa3aTesieM. CBONCTBa CTEIICHHU.
Jlorapudwm uucna. JlecaTuuHbie U HATYypaIbHBIC TOTAPUDMBI.

YpaBHeHHUs 1 HEPABEHCTBA

[IpeoGpazoBaHre BbIpaKEHUH, COIEPIKAIIUX JIOTapU(DMEI.

[IpeoOpa3oBaHne BBIPAKEHUM, COJCPXKAIIUX CTENCHH C PalMOHAIBLHBIM
IIOKa3aTeyIeM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IloxasaTenpHblEe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA.

Cucrembl JUMHEHHBIX ypaBHEHMH. PelleHune NpUKIAaIHBIX 3a7a4 C IOMOILIBIO
CHUCTEMBI JINHENHBIX YPAaBHECHUU.

Cuctembl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMaTHYECKHUX
3a/1a4 1 3a/1a4 U3 pa3IudHbIX 00JacTe HayKU U peasibHOM KU3HHU.

DOyHKIUMA U TPaPUKH

Oyuknus. [lepuognueckue ¢pynkunu. [IpoMexxyTKkn MOHOTOHHOCTH (DYHKIUU.
MakcumyMbl U MUHUMYMbl (QyHKuuu. HauOosbliee M HauMeHblIee 3HAYE€HUE
(GyHKIMU HA TPOMEXKYTKE.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U IpadUKH.

[lokazarenbHas u norapugmuueckas GyHKINH, UX CBOUCTBA U IPAPUKH.

Ucnonb3oBanue rpa@ukoB (QYHKIUI JUIs pelleHUs YpaBHEHUW M JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKUUN [ MCCIEAOBAHHUS MPOILIECCOB U
3aBHUCHUMOCTEH, KOTOpPBHIE€ BO3HUKAIOT MPU PEIIEHUH 3a7ad M3 JAPYrUux Y4eOHbIX
MIPEIMETOB U PEATIbHON KU3HH.

Havajia MmaTeMaTH4eCcKOro aHAJIM3a

HenpepwiBabie ¢hyHKIMu. MeTOx HHTEPBAJIOB /ISl PEIICHUS HEPABEHCTB.

[IpowsBonnass  ¢yukmuu. ['eomerpudeckuii W (QU3WYECKHM  CMBICTT
MIPOU3BOJHOM.



[IpousBoaHbIe AneMeHTapHBIX QYHKIHH. DOpMyITbI HAX0XKACHUS TTPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITUH.

[Ipumenenne mpOM3BOAHON K HUCCIENOBAaHUIO (QYHKIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxokneHne HamOOIbIIET0 M HAWMEHBIIETO 3HAYCHHs (DYHKIIMH Ha
OTpE3Ke.

[IpumeneHne TPOM3BOOHOM Ui HAXOXKACHUS HAWIYYIIEro pEIICHUs B
NPUKJIAIHBIX 3a7ayax, /Uil ONpeaesieHus] CKOPOCTH Tpoliecca, 3aJaHHOro (hopmynoi
WIH TpapuKOM.

[lepBooOpasnas. Tabmuia nepBooOpa3HBIX.

Wnterpan, ero reomeTpuueckuidi W (U3UYECKUN CMBbICT. BerunciaeHue
uHTerpana no popmyne Hetorona—Jleitbuua.

INJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenune yueOHOTO TpeameTa «MaremaTHKa» JOJDKHO OOeCreunBaTh JOCTHIKCHHE Ha
YpPOBHE CcpeAaHero ooOmero oOpa3oBaHHS CHEAYIONIMX JUYHOCTHBIX, METAlpPEAMETHBIX U
MIPEIMETHBIX 00Pa30BaTEILHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3ylbTaThl OCBOEHHUS MpPOrpaMMbl ydueOHOTO mpenMera «MaTemaTHKa
XapaKTepU3yIOTCS:

I'paskjaHCKOE BOCIIMTAHUE:

cOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIUMU OOydarolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOIrO OOIIECTBA, MPEACTAaBICHHEM O MaTeMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUI, MpOIeayp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICICTBOBATh C COLIMAIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKLIUSIMH U HA3HAYCHUEM.

ITaTpuoTHYecKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON TPa)kKAaHCKON MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOAIIEMY pPOCCUUWCKOW MaTEeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTIXKEHUSIM
POCCHICKMX MaTeMAaTUKOB W POCCHMCKONW MaTeMaTUYECKOM MHIKOJIBI, K HCIOJB30BAHUIO ITHX
JOCTHIKEHHH B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlYXOBHO-HPAaBCTBEHHOI'O BOCHUTAHHUS:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYCCKUM NMPUMEHEHHUEM
JOCTHDKCHUM HAyKH U JESTEIBHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYMBOTO OYIYIIETO.

OCTeTHYECKOE BOCIUTAHNUE:




JCTCTUYCCKUM  OTHOIICHUEM K  MHUpPY, BKJIHOYas  OICTCTUKY  MATCMaTHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHWH, pacCyKICHH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM aClleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

®Du3znyeckoe BOCIUTAHNUE:

C(OPMHUPOBAHHOCTBIO YMEHHUSI TPHMEHSATh MaTeMaTHYeCKWe 3HaHUS B HHTEpecax
30pOBOrO U 0e30macHOro oOpas3a >KU3HM, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY 3/10POBBIO
(3n0poBO€ muUTaHME, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pEryisipHas (usnueckas
aKTUBHOCTb); (PU3MUECKOIO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-0310POBUTEIBHON
JEATEIbHOCTBIO.

TpynoBoe BOCOUTAHUE:

TFOTOBHOCTBIO K TpPYIy, OCO3HAaHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3IUYHbIM
chepaM npodeccnoHaNTbHOU JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M €€ MpPUIIOKEHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOP Oyaylieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTbIO K AaKTUBHOMY Y4YacTHIO B
pELIeHUH TPAKTHYECKUX 33/1a4 MaTeMaTUYeCKOl HalpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO SKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIHSIHHUS COLUAIBHO-
SKOHOMMYECKUX TMPOILIECCOB Ha COCTOSHHUE NIPHUPOJHOM M COLMAIBHOW Cpellbl, OCO3HAHHUEM
rI00aTBbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOseM; OpueHTalue Ha  IpUMEHEHHe
MaTeMaTHYeCKUX 3HAHWM JJIs pelleHUs 3aJad B 00JacTU OKpYXalollel cpelbl, IIaHUPOBAHUS
MOCTYIKOB M OLIEHKHU WX BO3MOXHBIX MOCJIEICTBUI AJIS1 OKPY>KaIOLIEH Cpebl.

IleHHOCTY HAYYHOI'O MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTUKH, MTOHUMaHUEM MaTeMaTHUYeCKOM HayKH Kak chepbl
YeJI0BEYECKOM JESTeIbHOCTH, 3TANoB €€ Pa3BUTUSl U 3HAYUMOCTH IS Pa3BUTHUS LUBUJIM3AIUY;
OBJIAJICHUEM S3BIKOM MaTE€MaTUKH M MaTeMaTU4YeCKOW KYIbTYpOH KaK CpEeJCTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBISATh TMPOEKTHYHD M HCCIEIOBATENbCKYIO JIeATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl yueOHOTO Tipeamera «MaTteMaThKay
XapaKTePU3YIOTCS ~ OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETIbHLIMU  OCliCIEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — OCUCMEUSIMU,  VHUBCPCAbHBIMU — Pe2YISMUGHbLMU
oelicmeusimMu.

1) Vuusepcanvhvie nosnasamenvhvle oeticmsus, 0decnewusaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECcco8 00yuaowuxcs (0ceoeHue mMemooos NOZHAHUS OKPYHCAIOWe20 Mupd,
npUMeHeHUe JT02UYeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuel).



ba3oBrble jornueckue AeiCcTBUA:

e BBUBJATH U XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOUICHWH MEXIy HOHATUAMH; (OPMYIUPOBATH OIpPEICICHUS TMOHSATHIA;
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINU, OCHOBAHUS JJIs1 00001IIeHUS 1
CPaBHEHMsI, KpUTEPUU ITPOBOJAMMOIO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYJIUPOBATH U INPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

e BBIBJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEYHs B (PaKTax,
JAHHBIX, HAONIONEHWSIX W YTBEPKICHHSX; Ipeiaratb KPUTEPUU [UIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e JleNaTh BBIBOJABI C MCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX M HWHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSTENBHO JTOKA3aTENbCTBA MATEMATUUECKUX YTBEPKICHUH (TIpAMbIe U
OT NMPOTUBHOTO), BHICTPAWBATh apryMEHTAMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

e BpIOMpaTh crnoco0® pemieHus y4eOHOM 3anayM (CpaBHMBAaThb HECKOJBKO BAapUAHTOB
pelieHus, BbIOMpaTh Hanbojiee MOIXOAIMIMNA C YYETOM CaMOCTOSITENIBHO BbIJIEICHHBIX
KpUTEPUEB).

bazoBrIe BcciiefoBaTEIHLCKIE ACHCTBUS

e WCIOJB30BaTh  BOMPOCHI  KaK  HCCJICNOBATCIIbCKHA  HMHCTPYMEHT  ITO3HAHUS;
(dhopmyaupOBaTh BOMPOCH], (DPUKCUpPYIONIME MPOTUBOPEYHE, MPOOJIEMY, yCTaHABIHBATH
HCKOMOE H JaHHOE€, ()OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3HIIHIO, MHCHHUE;

e TMPOBOJUTH CAMOCTOSITEIIFHO CIUIAHWPOBAHHBIA OKCIIEPUMEHT, WCCIEIOBAaHHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBeKTa, SBICHHS, IIpoIliecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEKIY 00ObEKTaMU, SIBICHUSIMH, TIPOIIECCAMH;

e CaMOCTOSTEIBHO (OPMYIUPOBATH 0OOOOIICHUS U BHIBOBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaAOJIO/ICHUS, WCCIICJIOBAHUS, OICHHBATh JIOCTOBEPHOCTh IMOJYYEHHBIX PE3YyJIbTATOB,
BBIBOJIOB H 000OIIICHHIA;

e IPOTHO3HUPOBATH BO3MOXKHOE Pa3BHTHE MPOIIECCA, & TAK)KE BBIABUIATh MPEIIOJIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nadopmarmei:

e BBIABJIATH JePUUUTHI HHPOPMALIUY, TaHHBIX, HEOOXOIUMBIX JUI1 OTBETA Ha BOIIPOC U JUIS
peleHus 3a/1auu;

e BbIOMpaTh MHGQOPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIOB, AaHAJIM3UPOBATH,
CHCTEMaTU3UpOBaTh M HHTEPHPETHPOBATh HMH(MOPMALMIO PA3IUYHBIX BHUJOB U (HOopM
IIPEJCTABICHMUS;

e CTPYKTYpHUpOBaTh HMH(OpMAIMIO, NPEACTaBIATh €€ B  pa3lIW4yHbIX  (Qopmax,
WUTIOCTPUPOBATH IPpahuuecKu;

e OICHMBATh HAJAE&KHOCTh HMHPOPMALMU 10 CAMOCTOSTEIBHO C(HOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvHbie KOMMYyHUKamugHble Oelicmeus, 00ecneyusarom cgopmuposaHHocmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCSL.

OO01enue:



e BOCHPUMHHUMATH M (POPMYIHPOBATH CYXJIEHHUS B COOTBETCTBHM C YCIOBHSIMH U LEISIMH
oOIIeHHUsA; $CHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B YCTHBIX H
IIMUCBMEHHBIX TEKCTax, JaBaTh MOSCHEHMs IO XOAY PELICHMs 3a/l1adl, KOMMEHTHPOBATh
IIOJTY4ECHHBIN pe3yNbTarT;

e B X0j€ OOCY)XIECHHUS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOIEMBI,
pelaeMol 3ajauu, BbICKa3bIBaTh MJIEU, HAlLlEJICHHbIE HA MOMCK PEIICHUS; COIIOCTABIIATh
CBOM CY)KJIEHUS C CYXACHUSAMM JIPYIMX YYaCTHUKOB JHasiora, OOHApYKUBaTh pa3nuue u
CXOJICTBO TO3HWIMK; B KOPPEKTHOW ¢opme (OpMyIHpOBaTh pa3HOTIACHS, CBOU
BO3paKECHMUS;

e TMPEACTaBIATh PE3YyNbTAThl PEIICHUs 3aJaud, SKCIIEPUMEHTA, UCCIEJOBAHMS, IPOEKTA;
CaMOCTOSITEIbHO BHIOMpPATh (OpMaT BBICTYIUICHUS C YYETOM 3a7ad MPEe3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

COoTpYyIHUYECTBO:

e TIOHMMATh W HMCIOJIF30BATh PEUMYIIECTBA KOMAHIHON W MHIUBUIAYATbHON pabOTHI MpH
pemeHnn yueOHbBIX 3ajad; NPUHUMATh [Ie1h COBMECTHOW NESTEIHHOCTH, TUIAHUPOBAThH
OpraHM3alMI0 COBMECTHON paboThl, pacHpenensTh BHUJIbI paboOT, JIOroBapUBaThCH,
o0cyXJaTh Mpolecc U pe3yinbTaT padboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

e Y4acTBOBaTh B IpyHHoBBIX (opmax paboThl (0OCYkIeHus, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» ¥ HHBIE); BBITIOJIHATH CBOIO YaCTh paOOTHI M KOOPIUHUPOBATH CBOM JICWCTBUS C
JPYTMMHU 4JieHaMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa B OOMIMI MPOAYKT MO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

3) Vuusepcanvnvie pezynamuensie deiicmeus, obecneuusarom Gopmuposanue CMulC08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopratgu3anus:

COCTaBJIAThH IUIAH, aJTOPUTM PEIICHUs 3a7add, BBIOMPATh CIOCOO pelieHUs ¢ y4&ToM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb:

e BIAJETh HAaBBIKAMU IIO3HABATENBHOM pediiekcud KaK OCO3HAaHHSA COBEpIIAEMbIX
JNEUCTBUII M MBICIUTENBHBIX IMPOLIECCOB, HMX PE3yIbTaTOB; BIAAETh CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TMpolecca M pe3ylbTaTa pelIeHHs MaTeMaTH4YecKOu
3a/1a4u;

e TMpEABUAETH TPYIHOCTH, KOTOPHbIE MOTYT BO3HHMKHYThH MpPH PEIICHUU 3a/a4d, BHOCHUTH
KOPPEKTHUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWICHHBIX
OILIMOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM U YCIOBUSM, OOBSICHITH MPUYHHBI
JOCTHIKEHHS WJIM HEIOCTHKEHUS Pe3yIbTaTOB ACITEIbHOCTH, HAXOJUTh OLIHOKY, TaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue quGHoro Kypca «Anre6pa U Ha4dajla MATCMATHYCCKOI'0 aHaJiu3a» Ha YPOBHC
CpCAHCTO OGIJ.ICFO 06p3.30BaHI/IH JOJIDKHO obecneynBaTh AOCTUKCHHUC CIICAYIOIHUX MPECAMCTHBIX
O6pa3OBaTCJ'ILHLIX PE3YyIbTATOB:



10 KJIACC

Yucaa v BBIYUCIEHUS

OnepupoBaTh MOHATUSMH: PAIMOHAIBLHOE M JCHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAs U
JEeCATUYHAS IPOOb, MPOIICHTEHI.

BoinonHATe  apudMeTHuecKue Omnepauuyd C pPalUOHANBHBIMM M JIEHCTBUTEIIBHBIMU
YUCIIAMM.

BoinonHATe npUOIMKEHHBIE BBIUMCICHMS, MCIONb3Yys IpaBUiIa OKpPYTJEHUs, JAeNaTh
MIPUKHUJIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUM.

OnepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeieM; CTaHAapTHas (Gopma 3amucu
JNeUCTBUTENBFHOTO 4YMCIIA, KOPEHb HATYPaJbHOI CTENEeHM; HUCIOJIb30BaTh MOIXOASIIYI0 (hopMy

3armcu )IGﬁCTBI/IT@J'IBHBIX YUCCII IJid pCHICHUS ITPAKTUYCCKUX 3a1a4 U NIPEACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIIOJIb30BaTh
3aMMch MPOU3BOJIBLHOTO yIila yepe3 00paTHble TPUTOHOMETpHUecKrue (DYHKIUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHATHSIMH: TOXJECTBO, YpaBHEHUE, HEPABEHCTBO; II€JI0€, pallOHaIbHOE,
UppalMoHaAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

Boimonuate  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIDQKEHUH M pelaTh
TPUTOHOMETPHYECKHUE YPAaBHEHHUSI.

BremoaHsaTh HpeO6pa3OBaHI/I5[ LOCJIbIX, PAOUOHAIIBHBIX U UPPAIUOHAIIBbHBIX BI)Ipa}KeHI/Iﬁ u
peuiaTb OCHOBHBIC THUIIbI HCJIbIX, pallMOHAJIBbHBIX U HPPALHOHAJIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB.

HpI/IMeHHTB YPaBHCHUSA W HEPABCHCTBA JIA PCHICHUS MATCMATUYCCKHUX 3a4dav U 3aJa4 U3
Pa3JIMIHBIX obnacreit HAayKU U peanLHoﬁ KHU3HU.

MO,Z[GJ'II/IpOBaTB pCaIbHBIC CHUTyallUM Ha SA3BIKC anre6pLI, COCTAaBJIAATb BbIPAKCHUA,

YpaBHCHHA, HCPABCHCTBA II0 YCJIOBHUKO 3aJda4d, HCCICHOBATb IIOCTPOCHHBIC MOJCIN C
HCIIOJIb30BAHHUEM aIlliapara anre6pbl.

DyHKUUM U TPaPUKU

OmnepupoBaTh MOHATUAMH: QYHKIIHS, CIOCOOBI 3a1aHUs (PYHKIIMH, 0071aCTh ONpeIeNICHUs 1
MHO>KECTBO 3HaueHUH PpyHKIMHU, rpapuk QyHKIIMH, B3aUMHO OOpaTHbIe (YHKIUH.



OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (yHKUMH, HYmH (QyHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GyHKIMA U1 PELICHUs ypaBHEHUH.

Crtpouth u uuTaTh rpadUKu JTUHEHHON (YHKUIWHU, KBAAPATUYHOW (YHKIUHU, CTETIEHHON
(YHKIMY C LENBIM IMOKa3aTeNeM.

Hcnonb3oBath rpaduku GyHKIUN JUTSI UCCIICTOBAHKS IPOIECCOB U 3aBUCHMOCTEH IpH

pelIeHnn 3a/1a4 W3 APYTUX Y4eOHBIX MPEJAMETOB M PEATbHOW JKU3HHU; BBIpAXaTh (OpMyIaMu
3aBUCHMOCTH MEXK/y BEIMYNHAMH.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIHN3Aa

OHepI/IpOBaTB IIOHATHUAMU:. IIOCJIE€A0OBATCIIBHOCTD, apI/I(i)MeTI/ILIeCKaSI n TreoMCTpHUICCKas
HPOTPECCHH.

OmnepupoBaTh MOHATHUSIMH: OECKOHEUHO YOBIBAIOIIAsl T€OMETPHUYECKasi MPOTPeCcCHsi, Cymma
0eCKOHEYHO yObIBaIOIIEeH reOMeTpUYECKOM MPOrpecCHu.

BallaBaTB IMOCJICA0BATCIIBHOCTU pa3JINYHbIMHA croco0amu.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUN NI PEIICHUS pPealbHbIX
3a/1a4 MPUKJIAJHOTO XapaKkTepa.

MHuo:kecTBa M JIOTHKA
OnepupoBaTh MOHATHAMU: MHOKECTBO, OTIEPAIIUU HAJlT MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi OMUCaHMs peabHbIX MPOLIECCOB
U SIBIICHUM, TP PEIICHUH 3324 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OHepI/IpOBaTB MNOHATHUAMMU: OIIPCACIICHHUEC, TCOpPEMA, CICACTBUC, NOKA3aTCIbCTBO.

11 KJIACC

Yuciaa v BLIYUCIECHUSA

OHepI/IpOBaTB MNOHATUAMU: HATYPAJIbHOC, MNCJIOC YUCIO; MHCIOJb30BaTh MPU3HAKU
ACITIUMOCTH LCJIBIX YHUCCII, PA3JIOKCHNUEC YUCJIa HAa MIPOCTBIC MHOXKUTCIIN AJId pCHICHUA 3a1a4.

OHepI/IpOBaTB MOHATUCM: CTCIICHb C PALITMOHAJIbHBIM ITIOKA3aTCIICM.

OHepI/IpOBaTB TIOHATHUSAMMN: J'IOI‘apI/I(I)M quciia, J1€CATUYHBIC U HATYPAJIbHBIC J'IOFapI/I(I)MBI.



ypaBHeHHﬂ N HEPABCHCTBA

[IpumeHsTH CBOWCTBA CTEMEHH sl TPeoOpa3oBaHMsS BBIPAKEHHH; OIEPHUPOBATH
NOHATHAMM: IIOKA3aTeJIbHOE YPaBHEHUWE M HEPABEHCTBO; peulaTb OCHOBHBIE  THIIBI
II0KA3aTEeIbHBIX YPABHEHHUI U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHUsl BBIpaXXEHUM, CoAepxkKalluX JOorapupMbl, OINEpUPOBATH
MOHATUAMM: JIOTApU(PMHUUYECKOE YpPAaBHEHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts pemenus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSAMU: CHUCTEMA JMHEMHBIX YpaBHEHHH M €€ pelleHHe; UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUM JUUIS PEIICHUs] IPAKTUYECKUX 3a/1a4.

Haxonute penieHus npocTeUIINX CHCTEM U COBOKYITHOCTEW pallMOHAIBHBIX YPAaBHEHHUU U
HEPABEHCTB.

MonenpoBaTh peanbHble CUTyalldd Ha s3bIKE anreOpbl, COCTaBISATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33]1a4H, UCCIIEI0BAaTh IIOCTPOEHHBIE MOJIENH C
MCI0JIb30BAHMEM anmapara ajireopsl.

DyYyHKUUM U TPaPUKH

OnepupoBaTh MOHATUAMU: MEpPUOAUYECKAas (PYHKLIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (YHKIHMH, HauOOJbIlIee U HAauMEHbIlIee 3HaueHUs (QYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JIJIs MCCleA0BaHUs (DYHKIMH, 33JaHHOM rpa@uKoM.

OnepupoBaTh  MOHATHSMHU:  rpaduKd  TOKa3aTeNbHOHM,  Jorapu@Muueckod
TPUTOHOMETPUYECKUX (PYHKUUN; N300pakaTh X HA KOOPAWHATHON TUIOCKOCTHU U HCIIOJIb30BATh

JUIS peIlieHus] ypaBHEHUI 1 HEPAaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JUHEHHBIX ypaBHEHHH U
MCIO0JIb30BATh UX VIS PEIICHUS CUCTEMbI JIMHEHHBIX YPAaBHEHHIA.

Hcnonb3oBathk rpaduku QyHKIUN 111 MCCIEAOBAHUS TMPOIECCOB M 3aBUCUMOCTEH W3
JOPYTrUX y4eOHBIX AUCIUILIUH.

Hagana MmaTeMaTH4€CKOr0 aHAJIHM3A

OHepI/IpOBaTB NMOHATHUAMUA: HCIIPCPbIBHASA q)YHKI_II/IH; MIpOU3BOJHAA (byHKI_II/II/I; HCIIOJIB30BAaTh
FCOMeTpI/I“ICCKI/Iﬁ u (I)I/ISI/I‘-ICCKI/II\/'I CMBICJI HpOPI3BO,Z[HOI>i JUIA PpCIICHUA 3a/1a4.

Haxonuth mpow3BOAHBIE SIEMEHTAPHBIX (PYHKIUW, BBIYUCISTH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.



Hcnonp3oBaTh MPOM3BOAHYIO [UIS HCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIIEAOBAHMS K IIOCTPOCHUIO IPa(UKOB.

Hcmons30BaTh MPOU3BOAHYIO UIA HAXOXACHHA HAWITYUYIICTO PCHICHUA B MPUKIIAJHBIX, B
TOM 4YHUCJIC COIUAJIBHO-O3KOHOMHNYCCKHX, 3aJadax.

OnepupoBaTh MOHATUSAMU: MEPBOOOpa3HAass M MHTErpaj; NOHMMATh I€OMETPUYECKUN U
(bu3NUYeCKuil CMBICI UHTETpaa.

Haxonuth mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIMH; BBIYHCIATH HHTETPAT MO (opMyIIe
Hrerorona—JleiiOuumna.

Pemrate MPUKJIAAHBIC 3aJa4i, B TOM YHUCJIC COUMAIBHO-3KOHOMHUYCCKOTO U (1)I/I3I/I‘I€CKOFO
XapakTepa, CpE€ACTBAMU MATEMATUYCCKOTO aHAJIM3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJITACC
Ner\n | HaumeHoBaHMe pa3/1esioB U TeM MPOrpaMMbl KoJsinyecTBo 4yacoB DJIEKTPOHHbBIE
Bcero | Kourpousnsie | [IpakTuueckue | (nugposbie)
padoThI padoThbI o0pa3oBaTejibHbIE
pecypcsbl
1. | MHOXecTBa  palMOHAJIBHBIX WM JIEWCTBUTENBHBIX  4yHcelnl. | 14 1
ParmonanbHbIC ypaBHEHUST 1 HEPABEHCTBA
2. | ®ynkuuu u rpaduku. CreneHs ¢ LeIbIM MoKazaTeneM 6 1
3. | Apucdmernyeckuii kopeHb n—oi crenenu. Mpparuonanabsabie 18 1
YpaBHEHHUS U HEPABEHCTBA
4. | ®opmynbl TPUTOHOMETPUU. TPUTOHOMETPUUYECKHE YPABHEHUS 22 1
5. | [locnenoBarenbHOCTH U IPOTPECCUU 5 1
6. . 3 1
[ToBTOpenue, 0600611eHNE, cCCTeMaTH3allks 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
11 KIIACC
Ner\nn | HammeHnoBaHue pa3aesioB ¥ TeM MPOrPaMMbI KosaunuecTBo 4yacoB DJIeKTPOHHbIE
Bcero | Kourpoabnbie | IIpakTuueckue | (nugposbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1. | Crenenp ¢ paruoHadbHBIM TOKa3aTeneM. [loka3atenbHas | 12 1
¢ynkuus. [lokasarenbHble ypaBHEHUS! U HEPABEHCTBA
2. | Jlorapupmuueckas pynxnus. Jlorapupmuueckue ypaBHeHUs u | 12
HEPaBEHCTBA




Tpuronomerpudeckne GyHKIUU U UX TPadUKH.
TpuroHomeTpryecKre HEPaBeHCTBA

[IpounsBoHas. [IpumeHneHne npou3BOAHON 24
WHTerpan u ero npuMeHeHHsI 9
. 12
Cucrembl ypaBHEHUI
6
HarypaneHble u niensie uncna
. 18
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




