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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJTA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsbIil Kypc «AnreOpa U Hauajga MaTeMaTUYECKOro aHAIN3a» SBJSIETCS OJAHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECNEYMBAET MHCTPYMEHTAJbHYIO 0a3zy MJisi U3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JIpYroil CTOPOHBI, (OPMHUPYET JOTHUECKOE
U a0CTpaKTHOE MBIIIJICHHE OOY4YaloUIMXcs Ha YpOBHE, HEOOXOJWMOM [IJIsl OCBOCHUS
y4eOHBIX KypcOB MH(GOPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
y4yeOHOro Kypca «Anredpa M Hadaja MAaTeMaTHYECKOro aHaiu3a» o0ydarolmmecs
OBJIa/ICBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopast (GOpMYyJIUPYET CBOU
JOCTHKEHHS] B MaTEMaTUYECKO popme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUIA YCIIEIIHOTO OBJIAJICHUs 3aKOHaMM (PU3MKM, XUMHUH, OWOJIOTWH, IOHHWMAHUSA
OCHOBHBIX  TEHJCHLMA DKOHOMUKM M  OOIIECTBEHHOM  KM3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX MU KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MHCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBlazeHHUe
a0CTpPaKTHBIMU W JIOTMYECKHA CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIOJIb30BaTh O00OOUIEHWE M KOHKPETH3alWi0, a0CTparupoBaHHE W aHAJIOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIITICHHE. B Xoze n3ydenust aareOpsl 1 Hadam
MaTeMaTHYeCKOT0 aHalin3a Ha YpOBHE CpeJHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OIBIT PEIICHUs MPHUKIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIe peajbHbIX CHUTyallMd W HWHTEPIPEeTalud MOJy4YEeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpoOje,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VY4eOHbII Kypc anreOppl M HayaJl MaTeMaTHYEeCKOro aHaiu3a oOjanaer
3HAYUTEJIbHbIM BOCIIUTATEIbHBIM IIOTEHLIMAJIOM, KOTODPBI peanu3yercss Kak uepes
y4eOHBIN MaTepual, ClocOOCTBYIOMNNA (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TAK
U uepe3 crneuuuky y4eOHOM HeATENbHOCTH, TpeOymoImel CaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAlMd BHUMAHUS M OTBETCTBEHHOCTH
32 MOJYYEHHBIA PE3yJIbTar.

B ocHoBe meronukm oOydeHus anreOpe W HadallaM MaTeMaTHUYECKOro aHaln3a
JEKUT AESATEIbHOCTHBIA MPUHIIMIT 00Y4EHUSI.

B cTpykType nporpamMmbl o ajnreOpe U HauajaaM aHaJIn3a BbIIETSIOTCS CIeIyIoIIne
cofepKaTrellbHO-MeToinuecKue JuHUM: «Yucna u  BblUMcIeHUs», «DyHKIUU U
rpadukn», «YpaBHEHUsS U HepaBeHCTBa», «Hauama wmaremarmueckoro aHammsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEp)KaTEIbHO-METOANYECKUE IJIMHUU
W3y4aloTCcsl Ha TMPOTSKEHUU JBYX JET OOy4eHHsT Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHusl, €CTECTBEHHO JOTOMHSS APYT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMU
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TeMaMUu U pasjenaMu. J[aHHbII y4eOHBIN Kypc SIBISIETCS MHTErPaTUBHBIM, MOCKOJIBKY
o0beuHsAET B ce0e coJepKaHhe HECKOJIbKUX MaTeMaTHYEeCKUX AMCLMILINH: anredpa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIIM3, TEOPUS MHOXKECTB U Apyrue. Ilo mepe toro
KaKk oOydarollHecs OBJIAJIEBAIOT BCE 0oJjiee IMIMPOKUM MATEMAaTUYECKHUM ammnapaToM,
y HHUX [OCJIeN0BaTeabHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOMUTh
MaTEeMaTUYECKyl0 MOJENb pEaJbHOM CHUTyalld, HPUMEHATHh 3HAHUS, MOJy4YE€HHbIE
B yueOHOM Kypce «Anrebpa M Hayala MaTeMaTH4YeCKOro aHaju3a», JJi pelleHus
CaMOCTOATETIbHO  C(POPMYJIMpPOBAaHHOM  MaTeMaTHYEeCKOM  3aJaud, a  3aTeM
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTaT.

CopepxaTenbHO-METOANYECKAsE JMHUA «YKcna W BBIYMCIECHUS» 3aBEpPILACT
(opMHUpOBaHME HABBIKOB HCIOJB30BaHUS JACUCTBUTENBHBIX YHUCEN, KOTOpPOe ObLIO
HA4YaToO Ha YpPOBHE OCHOBHOro ooOuiero obpasosanusa. Ha ypoBHe cpeanero oOuiero
o0pa3oBaHusl 0c000€ BHUMaHUE yaeseTcsl POPMUPOBAHUIO IPOYHBIX BBIYMCIUTEIbHBIX
HaBBIKOB, BKJIIOUAIOIIUMX B ce0s HCIOJIB30BAHWE pAa3IMYHbIX (opM 3amucu
JNEUCTBUTENBHOTO YHCIIA, YMEHUE PALIMOHAIBLHO BBINOJIHATH JEUCTBUS C HUMH, JIEIaTh
IPUKHUIKY, OIEHUBATh pe3ynbTaT. OOydaronecs: Mmoixyq4aroT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUH, BBITTOJIHCHUS JCUCTBUI C YMCIIaMH, 3aITMCAHHBIME B CTAaHAAPTHOU (opMme,
MCIOJIb30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUU.

ConepxarenpHass  JMHMS ~ «YPaBHEHMsT M HEPABEHCTBA»  PEaIn3yercs
Ha TPOTSDKEHWU BCEro OO0ydeHHs Ha YpPOBHE CpPEIHEro OOIIEero oOpa3oBaHUsl, MOCKOJIBKY
B K&KIOM pasieiie IpOorpamMMbl IIPEAYCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3a/1ad.
OOyuaromuecsi OBJIaJICBAIOT PA3IMYHBIMU METOAAMHU PELIEHHUS UENbIX, PaldOHATbHBIX,
UPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOrapu(MUUECKUX U TPUTOHOMETPHUECKIX YPABHEHHH,
HEpaBEHCTB U uX cucteM. [lorydeHHble yMeHus1 UCIOIb3YIOTCS TIPU UCCIIEA0BAHNU (DYHKIIMIA
C TMOMOUIbK0 TPOM3BOMHOM, PEIICHUM TMPHUKIAOHBIX 33Ja4 M 331a4 HAa HaXOXKICHHUE
HaWOOJIPIIMX W HAMMEHbUIMX 3Ha4YeHu ¢yHkuuu. JlaHHas copepxkarenbHas JUHUS
BKJIIOYaeT B cebs Take (OPMUPOBAHME YMEHHH BBIOIHATH Pacy€Thl MO (opMyliam,
npeoOpa3oBaHusl ENbIX, PAMOHATBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPHUYECKHX
BBIDOKEHHI, a TakkKe BBIPAKEHHUH, COAEpXKAIMX CTeneHu u Jorapudmbl. braromaps
U3y4EHUIO  anreOpauyeckoro  Marepuajga  MPOMCXOIUT  JalbHEWIIee  pa3BUTHE
aITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUS OOydaromuxcs, (GOpMHUPYIOTCS HaBBIKU
JNENYKTUBHBIX pPAcCy)KIECHHH, pPabOTbl C CHUMBOJBHBIMU (hOopMaMu, HPEICTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BHJIE PaBEHCTB M HEPAaBEHCTB. AnreOpa mpeniaraert
3(pPEeKTUBHBIE HHCTPYMEHTBI JJIs1 PELICHHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 33/1a4,
HArJIsTHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKU.

CopepxatenbHo-MeTOAMYECKass JUHUA «DPyHKUMM U Tpa@uUKA»  TECHO
HeperUieTaeTcsl ¢ APYrUMU JMHUSIMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATEILHOCTh  M3YYEHHMs  marepuana. V3yuyeHue  CTENEHHOW,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKO U TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB H
rpaduKoB, WCMOJb30BaHUE GYHKIMA [JIs1 perieHus 3a7ad U3 JPYruX y4eOHBIX
IIPEIMETOB U PEATLHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK U
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C pelieHueM YpaBHEHUW M HepaBeHCTB. [Ipu 3ToM Ooiibllloe BHUMAaHHE YIEISIETCS
GbopMUPOBaHUIO YMEHHUSI BbIpakaTb (OpPMyJIaMU 3aBUCHUMOCTH MEXAY Pa3IuYHBIMU
BEJIMYMHAMM, MCCIICIOBATh MOJYYEHHbIE (YHKIHMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTUE YMEHHUU U HABBIKOB, MO3BOJSIOIINX
BBIPAXKaTh 3aBUCUMOCTH MEXKIYy BEJIMYMHAMU B Pa3IMYHON (PopMe: aHATUTUYECKOM,
rpaduueckoi u cioBecHo. Ero nuzydyenne cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIJIEHHUS, CTIOCOOHOCTU K 000OIIEHNI0 U KOHKPETU3AITUH, UCTIOIh30BaHUIO aHAJIOTHA.

CopepxatenbHass JnuHuA «Hagama wmaremaTMdeckoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO pPAaCIIUPUTh KPYr KaKk MaTeMaTUYeCKUX, TaK WU MPUKIAIHBIX 3ajad,
JIOCTYIHBIX OO0YyYaromMMCs, Y KOTOPBIX TMOSBIISETCS BO3MOXKHOCTH HCCIENAOBATh U
CTpOUTh rpaduku (yHKIMM, ONpeaensTh UX HAUOOJbIINEe U HAaUMEHBIINE 3HAUYCHUS,
BBIUMCIATh IUIOMAAW (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CopepxarenbHasi JHHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU IOCTPOEHUS
MAaTeMaTUYECKUX MOJEJICH pEeajbHbIX CUTyalluid, HaXOXKIAECHUS HAWJIY4IIEro pPElICHHs
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOro aHaln3a CIOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(GbOopMaIbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MATEMATHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuvaroniuecsi y3HalOT O BBIAAIOUIMXCS PE3yJIbTaTax, MOJYYEHHBIX B XOZE Pa3BUTHUSA
MaTeMaTUKH KaK HAyKH, U UX aBTOPAX.

ConepxxarenbHO-MeTOANYECKas JIMHUS «MHOXECTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKH U TpejiarailoT HauOoliee
YHUBEPCAIBbHBIN S3bIK, OOBETUHSIONINN BCE pa3/ielibl MaTEMAaTUKN U €€ MPUIIOKEHUH,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKUE TUCHUIUIMHBI B eauHoe uenoe. [loatomy
BaYXHO JIaTh BO3MOXKHOCTh 00YJaroIIeMycs TOHUMATh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MAaTeMaTUKH U UCIIOIb30BaTh €r0 JJI BRIPAKEHUSI CBOMX MBICIIEH.

B yuebHoM Kkypce «Anredpa U Hayaina MaTeMaTHYEeCKOrO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIIMPOBAHMS, KOTOPBIE MPU3BaHbI C(HOPMHUPOBATH
HAaBBIKM ITIOCTPOCHMUS MOJEIEN pPEANbHBIX CHTYAllUH, HWCCIENOBAaHUA JTHUX MOJEIEH
C TMOMOIIbIO amnmapara aiareOpbl M MaTeMaTHMYeCKOro aHajin3a W HWHTepHpeTanuu
NOJIYUCHHBIX PpPE3yJIbTaTOB. TakWe 3aJaHusi BIUIETEHbl B KaXAbId M3 pa3eiioB
POrpaMMBbl, IOCKOJIBKY BECh Marepuan Y4eOHOro Kypca MIHPOKO HCIOIb3YETCs
JUISl pelIeHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun peaibHbIX MPAKTHYECKUX 3a/ad
oOy4aromuecs: pa3BUBAIOT HaOIIOATEIbHOCTh, YMEHHE HAXOJIHMTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOIb30BATh AHAJIOTHIO, 0000IIaTh W  KOHKPETU3HPOBAThH
npoosiemy. JlesTensHOCTh 0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpPraHM3yeTcsl B IMpOLIECCe M3YYEHHs] BCEX TeM ydyeOHOoro kypca «Asnredpa W Hayaia
MAaTEMaTUYECKOr0 AHAJIA3A».

OO611ee yncI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3YUEHUs y4eOHOTro Kypca «Anredpa
¥ HavaJla MaTeMaTu4ecKoro aHaiamusza», — 170 dacos: B 10 kiacce — 68 vacoB (2 yaca
B Heenmo), B 11 kmacce —102 yaca (3 yaca B Hezieo).
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COILEPKAHUE OBYUEHUSA

10 KJIACC
Yuciaa 1 BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATHUYHBIE JApOOH, MPOLIEHTHI,
OECKOHEUHbIE IEPUOAUYECKUE OPOOU. ApH(pMETHUYECKHE ONEPALMU C PALMOHATbHBIMU
YHUCIaMH, peoOpa30BaHus YUCIOBBIX BbIpakeHUi. [IpuMenenne qpobeil U MpoLEeHTOB
JUJISL pEMICHUS TIPUKIIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTpACiel 3HAHUW U PEATbHOMN KU3HHU.

JlelictBuTenbHble  uyuciaa.  PanuoHanbHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubmMernueckre omnepanuu ¢ JCHCTBUTENbHBIMH  4uciaamu. [IpuOmmkéHHbIe
BBIYHCIICHUS, IPABUJIa OKPYIJIEHUS], TPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ uenbiM mokasateneM. CtanaapTHas ¢gopma 3amucu JeHCTBUTEIHLHOTO
yycna. Hcnonb3oBanue mnonxonsmed (opMbl 3amUCH  JACHCTBUTEIBHBIX YHCEI
JUISl PELLICHUS TPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

ApudmMerrnyecknii KOpeHb HaTypalibHOM cTeneHu. [leficTBus ¢ apudmerndaeckumMu
KOPHSIMU HaTypaJbHON CTEIICHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
aApPKTAaHTE€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUsA U HEPABECHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. Meton
WHTEPBAJIOB.

Peienue uensix v 1poOHO-pallMOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne nppannoHanbHbIX YPABHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpuYECKUX YPaBHEHUM.

IIpuMeneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTHYECKHUX 33714 U 3a]1a4
U3 PA3NUYHBIX 00JIaCTe HAYKU U peajbHON KU3HU.

DyHKUMH U TPaPUKHU

Oynkuusa, cnocodsl 3amanus Gynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbie
b yHKITIH.

OOmacte ompeaeneHUss W MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢yHKOuw.
[TpoMexxyTKH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHass (yHKIMS C HaTypaJIbHbIM W LENbIM IOKa3zaTesneM. EE cBoilcTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0il CTETeHH.

Tpuronomerpuueckasi OKpY>XKHOCTb, ONPEAEIICHUE TPUTOHOMETPUUECKUX (YHKITHI
YHUCJIOBOTO apryMeHTa.

Hauaja maTeMaTH4ecKoro aHaJmu3a
ITocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBATEIbLHOCTENH. MOHOTOHHBIE
MMOCJIEJOBATEIILHOCTH.
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ApudmMernueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIIas
reomerpudeckas rmnporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TIeoMeTpUYecKOon
nporpeccuu. @opMyrna CI0KHBIX IPOIEHTOB. Mcroap30BaHNEe NPOrPeCCUu 1JIs PEIICHUS
peanbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA
MHOXeCTBO, oOmepaluyd HaJl MHOXecTBaMu. [luarpammbl  Oinepa—BenHa.
[IpuMeHeHrnE TEOPETUKO-MHOXKECTBEHHOIO ammapara i OMNUCAaHUSl  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 3a7a4 U3 APYTrUX yICOHBIX PEIMETOB.
Onpenenenne, Teopema, CIECACTBUE, 10KA3aTEIbCTBO.

11 KIIACC

YucJia 1 BLIYMCTIEHUS
Harypanbnsie u uenbie yncna. [IpusHaky AeTMMOCTH LENBIX YUCEN.
CreneHb ¢ palMOHAIBHBIM TTOKa3aresieM. CBONCTBA CTEIICHHU.
Jlorapudwm uncna. JlecssTuaable U HATYpaTbHBIC JOTAPH(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

[IpeoGpazoBanue BEIPAKEHUM, COIEPKAIIUX JIOTapU(PMBI.

[IpeoOpa3zoBanue BBIpAKEHUN, COACpXNKAIIMX CTENEHH C  PaIllMOHAIBHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenpHbIe YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JMHEHHBIX ypaBHEHUW. PenieHue NPUKIAIHBIX 3a7a4 C [OMOINIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYE€CKHUX
3aj1a4 U 3a7a4 U3 pa3IMyHbIX 00JacTel HAyKU U PeaTbHOU KU3HU.

DyHKIMU U TPaPUKHU

Oynkuusa. I[lepuoanueckue QyHkuuu. [IpomMeXyTKH MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiee u HauMeHbIIee 3HaueHue (QyHKIIUU
Ha IPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpaQUKU.

[Toka3arenbHas u Jorapupmuyeckas GyHKIUHU, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpa@ukoB GyHKIUHN 17151 pEIICHHS] YPABHEHUI U JIMHEUHBIX CUCTEM.

Hcnonbs3oBanue rpapukoB (GYyHKOUN A8  HUCCIEJOBAaHUSA  IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEUICHUW 3a7ad U3 JPYrHuX Yy4eOHBIX
MIPEAMETOB U PEATTbHOMN KU3HMU.

Hayana maTreMaTH4eCKOro aHajau3a
HenpepsiBHble pyHKIIMH. MeTO MHTEPBAIOB Ui PEILICHUSI HEPABEHCTB.
[IpousBoanas ¢pyukuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOTHOM.

15



denepanpHas padouas mporpamma | Marematuka. 10—11 xnacchr (6a30BbIi YpOBEHB)

[IpousBoaHbIe 37€MEHTApHBIX (QYHKIMH. DOpMynbl HaXOXKAECHUS MNPOU3BOIHOU
CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne TPOM3BOAHOM K UCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHre HanOobLIero 1 HAMMEHBILIEr0 3HaUYeHU s (PYHKIIMHU Ha OTPE3KE.

[IpuMeHeHne NpON3BOAHON ISl HAXOKICHHS HAMITYUIIETO PEIIEHUS B IPUKIIATHBIX
3aja4ax, JJis ONpeiesieHUs CKOPOCTH Ipoliecca, 3aaHHOr0 (PopMyIIoil Wi rpaguKom.

[lepBooOpa3znas. Tabmuiia nepBOOOPa3HBIX.

WuTerpan, ero reomerpuyeckuii U (pusndeckuil cMbici. Brluncnenue wHTErpana
no ¢opmyne Hprotona—JIeitonuna.

INPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 ki1acce o0Oydaronuiicss Hoay4duT Ciaeayroue NpeMeTHbIC
pE3yNbTATHI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH TTOHATUSMHU: PAITIOHATLHOE U JIEHCTBUTEIIHLHOE YHCII0, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIOJIHATh apu(METHUUECKHE OMEPAllMH C pallMOHAIBLHBIMUA U JICHCTBUTEILHBIMH
YHCIIaMH;

BBITIOJIHSITH TTPUOJIMKEHHBIC BRIYUCIICHUS, UCTIONB3YS MPaBHIIa OKPYIJICHHS, IeJIaTh
MPUKHUJIKY U OLICHKY pe3yJibTaTa BEIYUCIICHUM;

OMEpUpPOBATh TOHSATUSIMU: CTENEHb C LIEJbIM IOKa3aTesieM, CTaHaapTHas dopma
3alUCU  JICMCTBUTEIBHOI'O YMCIA, KOPEHb HATypajdbHOW CTENEHM, MCIOIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JESHCTBUTEIBHBIX YHCEI IS PEIICHUS TPAKTUUCCKUX 3a/1a4
U TIpEACTaBICHUS JIaHHbIX;

OMEpUPOBATH TMOHITUSMHU: CHUHYC, KOCMHYC W TaHI€HC IPOU3BOJIBLHOIO YrIia,
WCIIOJIb30BaTh 3aMMCh IMPOU3BOJIBHOTO YTiia 4epe3 OOpaTHhIE TPUTOHOMETPUUYECKUE

byHKIMY.

YpaBHeHUs] M1 HEPAaBEHCTBA:

ONEpUPOBATh MOHATUSAMM: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJOE,
paMoOHAIbHOE, HPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHMUE,

BBIMIOJHATE NPeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPDAKEHUN M pemliarhb
TPUTOHOMETPUYECKUE YPABHEHNS;

BBIIIOJIHATh  MIPEOOpPa3OBaHUs LENbIX, PALUOHAIBHBIX M  HPPallMOHAIBHBIX
BBIPDAKECHUM M PEIIaTh OCHOBHBIE THIIBI LEJIBIX, PAMOHAIBHBIX W HpPPalMOHAIbHBIX
YPaBHEHU U HEPABEHCTB;

IIPUMEHATh YPaBHEHUS M HEPABEHCTBA JUIA PELICHUS MaTeMaTU4YeCKUX 3a1ad U
3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peasibHOM KU3HU;

MOJIETUPOBATh PEAIbHbIE CUTYAllMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHMUS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBMIO 3aJadM, HCCIEAOBATH IIOCTPOEHHBIE MOJEIN
C MCMOJIb30BaHUEM arapaTa aiareopsbl.
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DOyHKIUY U TpaPUKHU:

ONEpUpPOBATh MOHATUAMM: (DYHKUHS, CIOCOOBI 3adaHus (yHKIUHU, O0JIaCTh
OIpEAEIICHNUS] U MHOXKECTBO 3HaUEHUU QyHKIUU, rpaduk PyHKIIMHU, B3aUMHO 00 paTHbIE
bynximy;

ONEpUPOBATh TMOHATUAMM: YETHOCTh M HEYETHOCTh (YHKUMU, HYIH (DYHKIMH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku PyHKIUHN I PEIICHHS] YPaBHEHU;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YyHKUIMHM, KBagpaTUYHOW (YHKIIUH,
CTENeHHOW (DYHKITMU C IIeJIbIM [TOKa3aTeeM;

UCMOJIb30BaTh rpapuKu (GYHKIUI A UCCIIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
IpU pelIeHUH 3a7a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHOM KU3HM, BBIPAKATH
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMUMHAMM.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

OIIEPHpPOBATh  TOHATHUSMH:  IOCICIOBATCIILHOCTh,  apupMeTHUYecKas |
reOMETPHYECKAs MPOTPECCHH;

OIEpUPOBATh MOHATUAMU: OECKOHEYHO YOBbIBArOIAsh reoMeTpUYecKas porpeccus,
cyMMa 0€CKOHEUHO yOBIBAIOIICH T€OMETPHUIECKOM MMPOTPECCHUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CIIOCO0AMU;

UCTIOJIh30BaTh CBOWMCTBA TIOCJIENOBATCIILHOCTEH W TIPOTPECCHM IS PEIICHUs
peaNbHBIX 33724 MPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHIATHUSIMHU: MHOXECTBO, OIEPALIMHA HAJlT MHOKECTBAMU;
WCIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJs OMNUCAHUS PealbHBIX
MIPOLIECCOB U SIBICHUM, TP PEILICHUH 3aJ1a4 U3 IPYTrUX YUeOHBIX PEAMETOB,;
ONEPUPOBATH MOHITHUSIMU: OIPEIIECICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

K konity oOydenus B 11 kiacce oOy4aronuiicss HOJy4uT ClAeAYIOIINUE MPEAMETHBIC
pPE3YJIbTATHI:

Ymuciia v BBIYHCJICHUSA:

OIEpUPOBATH MOHATUSMH: HATypalbHOE, LEIO0E YHCIO, MCHOJIb30BATh MPHU3HAKH
JEJIMMOCTH LEJIbIX YKCEN, PA3JI0KEHHUE YMCiIa Ha MPOCThIE MHOXKHUTENIU ISl PELLICHUS
3a1ad;

OIIEpUPOBATH MOHATUEM: CTENIEHb C PALlMOHAIbHBIM [TOKA3aTEeIEM;

OlEpUpOBaTh MOHATUSAMU: JiorapudM 4YHUCHaA, JAECATUYHBIE W HaTypaJbHbIC
Jorapu(MBbl.

YpaBHeHUA U HEPABECHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW JIsi MpeoOpa30BaHUs BBIPAKEHUM, OMEPUPOBATH
MOHATHAMU: II0KA3aTEJIbHOE YPAaBHEHUME M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
MTOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB;

BBITIOJHATH MPe00pa30BaHus BHIPAKEHUM, COEpKAIINX JorapuMbl, ONIEPUPOBATh
HNOHATUSMHU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO, PEIaTh OCHOBHBIE THUIIBI
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Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

HAXOAUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABECHCTB;

ONEPUPOBATH TMOHITUAMHU: CHCTEMA JIMHEWMHBIX YPAaBHEHUHW U €€ pEIICHUE,
WCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHUS IPAKTUYECKUX 3a/1a4;

HAaXOJUTh PEIICHUS MPOCTEUIIUX CHUCTEM M COBOKYMHOCTEW pAIlMOHATIBHBIX
YpPaBHEHU U HEPABEHCTB;

MOJIETTUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE alireOphbl, COCTABJIATH BBIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI 11O YCJIOBHUIO 33/1a4M, UCCIIEA0BATh MOCTPOECHHbIC
MOJIENIU C UCIIOJIb30BAHKUEM ammapara aiareopsbl.

DyHKUMH U TPaPUKU:

OTIEpUPOBATH MOHATUSMH: TTEPHUOINYECKas (DYHKIIHSI, TPOMEKYTKA MOHOTOHHOCTH
GyHKUIMU, TOYKM HKCTpemMyMa (GYHKIMU, HauOOoiblllee M HauMEHbIIee 3HaYeHUs
(GYHKIMHA Ha TPOMEXKYTKE, MCIOJIb30BaTh UX JI UCCIEAOBAaHUS (PYHKIIMH, 3aJaHHOU
rpadukoM;

ONEepUPOBATh  MOHATUAMM: TrpaduKH  IOKa3aTelbHOM,  JorapupMHUuecKon
U TPUTOHOMETPUYECKUX (PYHKIMNA, M300pakaTh UX HAa KOOPAMHATHOW IJIOCKOCTH U
UCII0JIb30BaTh JJI PEUICHUS YPABHEHUN U HEPABEHCTB;

nu300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHHM
Y WCIIOJIb30BATh UX JIJISl PEIIEHUS CUCTEMBI JINHENHBIX YPABHEHHII;

WCIOIBb30BaTh Tpa@uku QYHKIUN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
U3 IPYruX Y9eOHBIX TUCIIUTIIINH.

Hayana maTteMaTH4eCKOro aHaJIM3a:

ONEepUpOBaTh TOHATUSMU: HENpepbIBHAas (QYHKUMS, MPOU3BOAHAS (DYHKIUH,
UCIOJIb30BaTh T'€OMETPUUYECKUNA M (PU3UYECKUU CMBICT MPOU3BOJHOM I pPELIECHUs
3aj1ay;

HaXOJIWUTh TPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKUUN, BBIYUCISATH MPOU3BOJHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIIN;

WCIOJIb30BaTh MPOW3BOJHYIO JUIA HCCIEAOBaHUA (YHKIMHM HAa MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSThH PE3YyIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPA(HKOB;

UCIIOJIB30BAaTh ~ IPOMU3BOAHYIO  JUIA  HAaXOXKACHUSA  HAWIYYILIEro  pelIeHUs
B IIPUKJIAHBIX, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKUX, 3a1a4aX;

OIepUPOBATh MOHATHIMU: IEPBOOOPA3HAS U UHTETPaAJL, IOHUMATh FT€OMETPUYECKHI
U GU3NYECKUN CMBICT UHTErpaia;

HaxOQUTh NEPBOOOpPA3HBbIE JIEMEHTAPHBIX (YHKLHM, BBIYUCIATH WHTErPajl
no ¢opmyine Herotona—Jleitonuna;

pelmiatb MNPUKIAIHBIE 3a1a4¥, B TOM 4YHCIIE COLUAIBHO-DKOHOMUYECKOIO H
(u3MYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOIO aHAJIN3A.
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10 KJIACC
HaunmenoBanue pasnena  |[KomuuecTtBo OCHOBHOE coaepKaHue OcHOBHBIE BUAEI A1€ATEILHOCTH
(TemnI) Kypca 4acoB o0ydJaromuxcs
MHOXeCTBa palliOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JIEHCTBUTENBHBIX YHCEIL
ParyoHaibHbIe ypaBHEHUS U
HEepaBeHCTBA

HaJl MHOXeCTBaMu. JluarpaMmmebl
Ditnepa—BenHa.

Panmonanbubie yncia. OOBIKHOBEHHBIE
U JICCTUYHBIC TPOOH, MIPOLICHTHI,
OECKOHEYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMernueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpaxeHui. [Ipumenenue apobeit u
MIPOLICHTOB JIJIsI PEIICHUS TTPUKJIIATHBIX
3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU
Y PEAIbHOU JKU3HH.

JIeMCTBUTEIIBHBIC YHCIIA.
PanimonaiibHbIe ¥ UppalliOHATIbHBIE
yycia. ApudMeTnuyeckue onepanuu

C JICCTBUTEIILHBIMU YUCIIAMH.
[TpubnxEHHBIE BEIYUCIICHUS, TTpaBUia
OKpYTJIEHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIEHUM.

MHOKECTBEHHBIN aInapar

JUJIs1 OIUCAHUA XO/1a PELICHUS
MAaTEMATHYECKUX 3a]1a4, a TAKKE
peanbHBIX MPOLECCOB U SBICHUH,

MIPY PEUICHHUH 33/1a4 U3 IPYTUX
y4eOHBIX TTPEIMETOB.

OnepupoBaThb NOHATUSIMH:
palMOHAIIBHOE YUCIIO, JEHCTBUTEILHOE
YHCI10, OOBIKHOBEHHAS APOOD,
JecATUYHas APOOb, MPOLICHTHI.
BoInosHATH apudmeTrnaeckue
onepaury C palMOHAIbHBIMU U
JNEHCTBUTENBHBIMU YUCIIAMU;
puOINKEHHBIC BHIYUCIICHHS,
UCIIONB3YS MPABUIIA OKPYTJICHUSI.
JesaTh NPUKHUIKY U OLIEHKY
pe3yJibTaTa BIYUCIECHUN.
OnepupoBath NOHATUSIMH:
TOXJECTBO, YPAaBHEHHUE, HEPABEHCTRO;
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ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTo/1 HHTEPBAJIOB.
Pemienue 1nenpix u ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

1L[E€JI0€ U pAllMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoHATH Npeodpa3oBaHus 1ETBIX
Y PallMOHAJIbHBIX BBIPAKEHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPABHEHUU U
HEPABEHCTB.

IIpuMeHATHL palMOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTHYECKUX 3a1a4
W 3371a4 U3 Pa3IMIHBIX 00JIacTell HAyKU
Y pEATbHOU KU3HU

Oyuknuu u rpaduku. CTeneHb
C LIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHNs () YHKIIHH.
B3aumHuo ob6parnbie pynkuuu. ['paduk
byHKIINN.

OO6nacth onpeaesneHrss 1 MHOXKECTBO
3HaueHud pynkuuu. Hynmu @yHkium.
[TpoMexXyTKH 3HAKOMOCTOSHCTBA.
YeETHblie 1 HeYETHBIE (YHKIIUH.
CreneHp ¢ LeTbIM MOKA3aTENIEM.
CrangaptHas popma 3anucu
JICUCTBUTEIILHOI'O YHCJIA.
Hcnonp3oBanue noaxoasamen (hopmsl
3aMUCHU AEHCTBUTEIIbHBIX YUCEN

JUUISL PEIICHUS TIPAKTUUECKUX 3a]1a4

Y NIPEACTABJICHUS IaHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINS,
crocoObI 3a/1aHus PYHKIUU, B3AUMHO
oOpatHble PyHKINU, 00TACTh
OTpeEIICHHs] 1 MHOXKECTBO 3HaYEHUM
byHkuuy, rpapuk GyHKINN; YETHOCTD
¥ HEUE€THOCTh (DYHKIUH, HYJIU
(yHKIMH, TPOMEKYTKH
3HAKOIIOCTOSTHCTBA.

BbinoHaTh Npeodpa3oBaHus
CTEIIEHEN C LIEJIBIM I10Ka3aTeIIEM.
Hcnonb30BaTh CTaHAAPTHYIO (hOpMY
3aIMCH JIEWCTBUTEIBLHOIO YHCIIA.
DopMmyupoBaTh

1 WUIIOCTPUPOBATH rpapuuecku
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CrerneHHas QyHKIHS C HATypajIbHBIM
Y LEeTbIM TToKa3zaTeneM. E€ cBoiicTBa u

rpadux

CBOMCTBA CTENEHHOU (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXKy BETUYUHAMH.

Hcnonb3oBarh nudpoBbie pecypceol
JUTSl IOCTPOEHUs rpauKoB QYHKIIMH

Y U3Y4YEHUs UX CBOMCTB

ApudmeTnyeckuii KOpeHb
N—O# CTEIICHH.
HppanoHaibHbIE YpaBHEHUS
Y HEPABEHCTBA

18

Apudmernueckuii KOpeHb
HATypaJibHOW CTerneHu. JlencTBus

¢ apu(pMETHIECKUMH KOPHAMU N—0ii
CTEIICHH.

Pemenne nppanroHaIbHBIX YPaBHEHUAN
Y HEPABEHCTB.

CaoiicTBa U rpaduk KOpHS N-0i
CTEIICHU

D opmMyJIHpPOBATH, 3ANINCHIBATH

B CUMBOJIM4YecKkoil popme

Y WWJIIOCTPUPOBATH NPUMeEPaMu
CBOWCTBA KOPHS N-0i CTETIECHMU.
BbInoHATH peoOpa3oBaHus
VPPALMOHAIBHBIX BBIPAXKEHU.
PemiaTb OCHOBHBIE THITBI
VPPALMOHAIIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH 1151 pelieHus
Pa3JIMYHBIX 32/1a4 UPPALMOHAIILHbBIC
YPaBHEHHUS U1 HEPABEHCTBA.

Ctpoutsb, yuTaTh rpaduK KOpHs N-oi
CTEIICHH.

Hcnons3oBaTh nugpoBbie pecypebl
JUTSl IOCTPOEHUs rpauKOB (HYHKIIHIMA
Y U3YYEHHUSI UX CBOMCTB
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DopMyIIbl TPUTOHOMETPHH. 22 CuHycC, KOCHHYC ¥ TaHT€HC YUCIoBOro | OnepupoBaTh MOHATHUSIMHM: CUHYC,
Tpuronomerpuyeckue aprymMeHTa. ApKCUHYC, apKKOCHUHYC KOCHHYC ¥ TaHT'€HC IIPOU3BOJIbHOTO
YPaBHEHUS Y ApKTAaHI€HC YUCIIOBOIO apryMeHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
ONpENEIICHNE TPUTOHOMETPUUECKHUX MIPOM3BOJILHOTO yTJia Yepe3 0OpaTHbIE
(GyHKIMH 9YUCIIOBOTO apryMEHTA. TPUTOHOMETpUYECKUEe (DYHKITUU.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BeinoHATH Npeodpa3oBaHus
dbopmyisl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI.
TPUTOHOMETPUYECKUX BBIPAKECHUM. Pemiatb OCHOBHBIE THUIIBI
Pemienne TpuroHOMeTpUIECKUX TPUTOHOMETPUYECKUX YPABHEHUN
YpPaBHEHUI
[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OmnepupoBaTh NOHATUSIMH:

U IIPOrpeccuu

3a/1aHUs TIOCJIE]0BATEIbHOCTEN.
MOHOTOHHBIE MTOCIE10BATEIBHOCTH.
Apudmerrnueckas v reoMeTpudecKas
nporpeccunl. beckoneuHo yObIBaromas
reoMeTpUYecKasi IpOrpeccHsl.
CyMMa GeCKOHEYHO YOBbIBaIOIIEH
r€OMETPUYECKON TPOTPECCHH.
@opMyra CI0XKHBIX IPOLIEHTOB.
Hcnonb3oBaHue nporpeccuu

JUIS PELLICHUS pealbHbIX 3a/1a4
IPUKIJIAHOTO XapakTepa

MIOCJIeI0BATEbHOCT,
apudmeTrdecKas ¥ reoMeTpruIecKast
nporpeccun; 0ECKOHEYHO yObIBaronas
TreOMEeTpUYECKasi POTPECCHsl, CymMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CI0KHBIX
MPOLEHTOB /IJIsl pellieHus 3a/1a4y

U3 pealIbHON MPAKTUKH

(C UCTI0B30BAHUEM KAJIBKYIISTOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCJIeIOBATEIbHOCTEN U MIPOrpeccuit
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JUTSL PEIICHUS PeaIbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

[loBTOpEeHmE, 0000IIEHNE, 3 OCHOBHBIC ITOHATHS Kypca ajreOpsl IIpuMeHATH OCHOBHBIC TTOHSTHS Kypca
CHCTeMaTH3allns 3HAaHUH ¥ HavajJ MaTeMaTHIeCKOro aHAJIN3a anreOphl ¥ Havajl MaTeMaTHIECKOTO
10 kmacca, o6o0mIeHNE aHaJIM3a JIJIs PeIIeHus 3a/1a4
¥ CHCTEMAaTH3allusl 3HAHHUH U3 PEAIbHOW KHU3HHU U JIPYTUX
IIKOJIBHBIX JUCIUTUINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonumdecTBo OCHOBHOE cofiep)KaHue OCHOBHBIE BUJIBI JICSITEILHOCTH
(Tembl) Kypca 4acoB o0 ydJaromuxcs
Crenens ¢ panoHaIbHbIM 12 Crenens ¢ panoHaIbHbIM ®opMyJIUPOBATH, 3ANNCHIBATH

OKa3aTEJIEM.
[TokazaTenbHas QyHKUHA.
[loka3aTenpHbIE YPABHEHUS
U HEpaBEHCTBA

nokaszareseM. CBOMCTBA CTEIIEHM.
[IpeobpazoBanue BEIPAKECHUIA,
coJiepKalluX pallMOHAIbHBIE CTENIEHHU.
[lokazaTenpHbIE YPABHEHUS

Y HEPaBEHCTBA.

[TokazaTenbHast GyHKIHS, €€ CBONCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIEHHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHUH.
DopMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTENbHON (YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE peCypChI
JUTSL TIOCTPOEHUS TpapuKOB (yHKIIHIA
Y U3y4YEHUs UX CBOWCTB

Jlorapudmudeckas ¢yHKITHUS.
Jlorapudmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudwm uncna. lecarudannie
U HaTypaJibHbIC JOTapU(PMBI.
[IpeoOpazoBanre BEIpAKECHUM,
coJiepKanux Jorapu@mei.
Jlorapudmuueckue ypaBHEHHs
Y HEPABEHCTBA.

DopMyJINPOBATH, 3ANNCHIBATH

B CUMBOJIM4eCKOU popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jiorapudma.

BoeinmonnaTes npeoOpa3oBaHus
BBIpOXXEHUH, COIEpIKAIIUX JOTapu(MBI.
DopMyIHpOBaATH
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Jlorapudmuueckas QyHkuus, e€
CBOMCTBA U TpaduK

U UJVIICTPHUPOBATDL I'P a(l)ld‘leCKH

CBOMCTBA JIOTapu(PMUIECKON PYHKITUH.

PemiaTs OCHOBHBIE TUIIBI
Jorapu(pMUYECKUX YpaBHEHUM

Y HEPABEHCTB.

Hcnonn3oBaTh mugpoBbie pecypebl
JUTsl TOCTpOoeHus rpaduKkoB (DYyHKITUN
Y U3YYEHHUS UX CBOMCTB.
3HAKOMUTBCHA C HCTOPHEH Pa3BUTHUS

MaTeMaTUKH
Tpuronomerpuyeckue Tpuronomerpudeckue GyHKIINH, UX OnepupoBatb
GyHKIMY U UX TpadUKu. CBOMCTBA U TpaduKH. MOHSITHEM TIeproaudecKas (PyHKIIHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX CTponTh, aHATU3UPOBATD,
HEPABEHCTBA HEPaBEHCTB CpaBHUBATH TpaPukKu

TPUTOHOMETPUYECKHUX (DYHKIIMIA.
DopMyIHpOBaTh

1 WJIIOCTPUPOBATH Irpauyecku
CBOMCTBA TPUTOHOMETPUUYECKUX
GbyHKIHA.

Pemarsb npocreimme
TPUTOHOMETPUUYECKUE HEPABEHCTBA.
HUcnonb3oBaTrb rpaguku 11t
peLIeHUs] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonn3oBaTh mugpoBbie pecypebl
JUTSL TIOCTPOEHUs TpauKoB HyHKIIHIMA
Y U3y4E€HUS UX CBOMCTB

[IponsBognas. [Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pynkimu. Meton

HHTCPBAJIOB I pCIICHMSA HCPABCHCTB.

[IpousBonHas QyHKIUY.
["'eomeTpuueckuii U GU3MIECKUIMN
CMBICJI IPOU3BOTHOM.

[Ipon3BOIHBIE AIIEMEHTAPHBIX
¢dbyukmuii. [IpouzBogHast CyMMBI,
MPOU3BENEHUS], HACTHOTO (DYHKIIMA.
[IpuMeHeHne npon3BOIHON

K UCCIIEIOBAHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanboIbIIero

Y HAUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpruMeneHnune npou3BOaHON

JUISl HAXOKJICHHSI HAUJTy4Ilero
penieHrs B IPUKIAJHbIX 3a1a4ax,
JUISL OTIPENIETIEHUSI CKOPOCTH MPOLECCa,
3aJlaHHOr0 (hopMyJIoi M rpapukomM

OnepupoBaThb NOHATHIMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUN.

Hcnonb30BaTh reOMETPUIECKUI

U (PU3NYECKUN CMBICI MPOU3BOTHON
IUTSl PELLICHUS 3a]1a4.

Haxoautb pou3BOgHbIE
AJIEMEHTAPHBIX PYHKIIUM, BBIYMCIATH
MPOU3BOAHBIE CYMMBI, TPOU3BEICHUS,
YacTHOrO (PYHKITHH.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL UCCieOBaHusT (DYHKITUU

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSTH Pe3yJIbTaThI
HCCJIEIOBAHUS K IOCTPOCHUIO
rpaduxoB. [IlpuMeHsITH TPOU3BOIHYIO
JUTSL HAXOXKJECHUSI HAUTY4YIIEro
pEelIeHUs B IPUKJIAAHBIX, B TOM YHCIIE
COIMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMUTBHCS ¢ UCTOPHUEH PA3BUTHS
MaTEMATUYECKOr0 aHaJn3a
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MHTerpai u ero npuMeHEHHs 9 [lepBooOpa3znas. Tabouna OnepupoBathb NOHATUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYMCIASATD
Breruucnenne uaTerpana mo Ggopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiiOuuria.
3HAKOMHTBHCH ¢ HCTOPHEH PAa3BUTUS
MaTeMaTU4ECKOr0 aHaIM3a
Cucrtembl ypaBHEHU I 12 Cuctembl JIMHEHHBIX YPaBHEHUM. OnepupoBathb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIbHBIX, UPPALIMOHAJIbHBIX,
MOKa3aTeJIbHBIX, JIOrapupMUIECKUX
YpPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpad@ukoB GyHKIUN
TSl PELLIEHUS] YPAaBHEHUN U CUCTEM.
IIpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIacTel HayKu

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YpaBHEHUH JJIs PELLICHHUS
IIPAKTUYECKUX 3a]a4.

HaxoauTts pemieHust npoCcTenmx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUI

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduky QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaenupoBarhb peabHbIE CUTYallUU
Ha S13bIKE aNreOphl, COCTABIATh
BBIPA)KCHUSI, YDABHEHM S, HEPABEHCTBA
Y CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIEI0BATH NOCTPOCHHBIE MOJEIH
C MCTIOJIb30BAHUEM anmapara ajreOpsbl
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HaTtypanbHeie 1 niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 pEAIIbHOU JKU3HU.
IIpu3Haky 1eIMMOCTH LIEIIBIX YHACEI

OnepupoBaTh NOHATHSIMM:
HaTypaJbHOE YHCJIO, IIEI0C YUCIIO.
Hcnonb30BaTh MPU3HAKU ACIIMMOCTH
EJIBIX YHCETI, PAa3JIOKCHUC YK CIIa

Ha IPOCThIC MHOXKUTEIH JIJIS PEIICHUS
3ama4

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSTUSI Kypca aireopsbl
M HavajJ MaTeMaTUYECKOIr0 aHaIn3a,
0000IIIeHNE U CUCTEMATH3AaIMsT 3HAHUHN

Pemate npukiIagHbie 321241

U3 Pa3IMYHbIX 00JaCTEN HAyKn

U PEAJIbHOM KU3HU C ITOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHYECKOr0 aHaIn3a.
Bpi0uparhb onTUMalibHBIE CLIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh 1J151 pelieHust 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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