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MHHOACHUTEJIBHAA 3AIIMCKA

VYueOnblil Kypc «AnreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaIN3a» SBIISICTCS OJTHHM
U3 HauOoJiee 3HAYMMBIX B MPOTPAMME CpPEHEro OOIIero 0o0pa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECIEeYMBAECT WHCTPYMEHTAIbHYIO 0a3y IJisi MU3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTHYECKOE
1 a0CTpakTHOE MBIIUICHUE OOYyYaromUXCs Ha YPOBHE, HEOOXOJIMMOM JUISI OCBOCHHS
y4eOHBIX KypcoB MH(GOPMATHKHU, OOIIECTBO3HAHUS, NCTOPHUH, CIIOBECHOCTH. B pamkax
yueOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHaln3a» O00ydaromuecs
OBJIaJICBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (popMyIHpyeT
CBOM JIOCTHKEHUSI B MaTeMaTHu4ecKon opme.

Y4eOHbIi Kypc anreOpsl 1 Hadall MATeMAaTHYEeCKOTO aHAIM3a 3aKIaIbIBaeT OCHOBY
JUTsl  YCTICNTHOTO OBJIAQJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX  TEHJEHIMA HOKOHOMHUKA UM  OOIIECTBEHHOW  KW3HU, IO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IMHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,

YBEPEHHO HMCIOJB30BaTh WX B MOBCEAHEBHOM XKH3HH. B TOXKe Bpems OBIajcHUE
aO0CTPaKTHBIMU W JIOTUYECKH CTPOTUMHU MATEMaTHYCCKUMH KOHCTPYKIIUSIMH Pa3BUBACT
YyMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD YTBEPKJICHUS,
UCIIOJIB30BaTh O0OOIIEHNE ¥ KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO,

bopMHpYET KpeaTUBHOE M KPUTHUECKOE MBITIUICHHE. B X0/1¢ n3ydueHus anreOpsl u
HavaJl MaTeMaTUYECKOI0 aHaJiu3a Ha YPOBHE CPEHEro o01ero 0opa3oBaHus
oOydJaromuecs MoJydar0T HOBBIN OMBIT PEIICHUs MPUKIATHBIX 3aad,
CaMOCTOSATEILHOTO TIOCTPOCHHS MAaTEMaTHIECKUX  MOJCIICH peaNbHBIX CUTYyaITHi
Y MHTEPIPETALNH TOTyYEHHBIX PEIICHUH, 3HAKOMATCA C MpUMepamMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBTAFOIIMMUCS MAaTEMAaTHICCKUMH OTKPBHITHSIMU U MX aBTOpaMu. YUeOHBIN Kypc
anreOpbl 1 Havyajl MaTEMaTUYECKOTO aHaiu3a o00JaJaeT 3HAaUUTEIbHbIM
BOCITUTATEIbHBIM MOTEHIIMAIIOM, KOTOPBIM pean3yeTcsl Kak depe3 yueOHbIH
MaTepHal, CriocoOCTBYIOMUNA (POPMUPOBAHIIO HAYIHOT'O MUPOBO33PEHUS, TaK M Yepe3
crienupuKy y4eOHOU NESITEIHbHOCTH, TPEOYIOIIEH caMOCTOSTEIbHOCTH, aKKYPaTHOCTH,
IPOJIOJDKUTEIFHOM KOHIICHTPAIIMK BHUMAHUS ¥ OTBETCTBEHHOCTH

3a MOJY4YEHHBIN pe3ybTarT.

B ocHoBe MeTomuku o0yueHus anreOpe MW HayajsaM MaTeMaTUYeCcKOro aHaIHn3a
JICKUT JIEATETbHOCTHBIA MPUHIUIT 00yUYEHUSI.

B crpykType mnporpamMmel 1o anrebpe W HavajaM aHajdu3a BBIICISIOTCS
CIIEIyIONIUE  COJEpP)KAaTEeIbHO-METOUYECKUe JIMHUM: «Yuciaa W BBIUHUCICHUSY,
«Dynkuu U rpaduKmy, «YpaBHEHUsT U HEPABEHCTBAY, «Hauamna
MaTEeMaTHYECKOTO aHAJIN3ay,

«MHOXecTBa M JIOTMKa». Bce OCHOBHBIC COACPKATEIHHO-METOANYCCKUE JIMHUN
M3y4aloTCsd Ha TMPOTSDKEHMHM JBYX JieT OOydYeHHs Ha YPOBHE CpPEIHEro OOIIero
o0pa30oBaHus, €CTECTBEHHO JIOMOJIHAS APYT Ipyra U MOCTENEHHO HACHIIIAsCh HOBBIMU



TeMaM# U pasnenamu. J[aHHBIN y4eOHBIN KypcC SIBISETCS MHTETPATHBHBIM, MOCKOJBKY
o0BbenuHsET B ceOe colepKaHNEe HECKOIbKUX MaTeMaTHYeCKHX JUCHUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTHYECKUIN aHaN3, TEOpUsS MHOKECTB | Apyrue. [lo mepe Toro
Kak 00ydJaromuecss OBJaJEBAaOT BCE OoJiee MIMPOKMM MAaTEMaTHYECKHM ammapaToM,
y HHX TIOCJIEI0BaTeIbHO (POPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJIEIb PEaTbHON CUTyallM, MNPUMEHSTh 3HAHUS, TOJTyYEHHBIC
B yueOHOM Kypce «AureOpa M Hayaja MaTEMaTHYECKOTO aHaln3a», IS perieHUs
CaMOCTOSITENFHO  COPMYJTUPOBAHHOM  MaTeMaTH4YeCKOW  3aJadd, a  3aTeM
HHTEPIPETUPOBATH MOJIYICHHBIA PE3ybTaT.

CopepxaTenpbHO-MeTOAMYECKass JUHUSA «Yucna W BBIYUCICHHS 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB HWCIIOJIB30BAHMS JICUCTBUTEIBHBIX YHCET, KOTOpPOE OBLIO
HAYaTO Ha YpPOBHE OCHOBHOTO o0Immero oOpasoBanus. Ha ypoBHE cpemHero oOIiero
oOpa3oBaHmss ~ 0coboe  BHMMaHWe  ynaenseTcs  (GOPMUPOBAHUIO  TPOYHBIX
BBIYHCIIUTEIHLHBIX HABBIKOB, BKIIIOYAIOIIMX B CEOS MCIIOJIB30BAHUE PA3TUYHBIX (Hopm
3alMCH TEUCTBUTEIHHOTO YUCIIA, YMEHHUE PAIMOHAILHO BBITIOJHATH JIEHCTBUS C HUMH,
Jenatb TNPUKHUIKY, OIEHMBaTh pe3yibTaT. OOydarouiyecss TOMy4aloT HaBBIKU
NPUOTMKEHHBIX BBIUMCICHUMN, BBIIOJHEHHS JEHCTBUU C 4YHCIIaMH, 3allMCAaHHBIMU B
CTaHJApTHON (¢dopMe, HWCIOIB30BAHUS MaTEMAaTHYECKUX KOHCTAHT, OICHUBAHUS
YHCJIOBBIX BBIPAKEHUH.

CopepxatenbHasi JHHUS ~ «YpaBHEHHS W HEPAaBEHCTBA»  peaTu3yeTcs
Ha TMPOTSHKEHUU BCEro 00YUYEHHS Ha YPOBHE CPEIHEro o0I1ero oopa3oBaHusi, MOCKOIbKY
B KaXIIOM pazjenie MpOorpaMMbl MPEITyCMOTPEHO pPEIIeHHWE COOTBETCTBYIOMIMX 3ajad.
OOyuaromuecs: OBJIa/ICBAIOT Pa3IMYHBIMU METOJAMH PCIICHUS IIEJIbIX, PAllMOHAIbHBIX,
UPPAMOHATLHBIX, TIOKA3aTeIIbHBIX, JIOTAPU(PMUUECKIX ¥ TPUTOHOMETPUUECKUX YPABHECHUM,
HEPAaBEHCTB M WX cHUcTeM. [lomydeHHBIE YMEHHS UCIIONB3YIOTCS TIPU HCCIICIOBAHUT
GYHKIIMA ¢ TOMOIIBI0 TMPOW3BOJHOW, pPEIICHWW TPUKIAIHBIX 3a7ad W 3a7ad Ha
HaXOXJICHWE HAWOOJNBIIMX W  HAWUMEHBIIUX 3HadYeHWd  ¢GyHKnuu. JlanHas
coliep KaTeNlbHasl TUHUS BKIIOYAaeT B ceOsl Takke (HOPMUPOBAHHWE YMEHUH BBIMOJIHATH
pacué€tel 1o opmysiaMm, peoOpa3oBaHUs IENBIX, PAIMOHATBHBIX, HPPAMOHATLHBIX H
TPUTOHOMETPUUECKUX BBIPAKEHUH, a TaKKE BBIPAKECHHUH, COJEp)KAlUX CTEIEHU WU
norapudMbl. brarogapss u3ydeHHIO anreOpanyecKkoro marepuanga  [MPOUCXOUT
JaJIbHEHIIIee pa3BUTHE AJTOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIIICHUS O0YJaroNIiXCs,
(GOpMHPYIOTCS HABBIKM JICTYKTUBHBIX PacCyXJIEeHHUU, pabOThl C CHMBOJIBHBIMU
dbopmamu, MpeACTaBICHUS 3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BHUJEC PABEHCTB U
HepaBeHCTB. AunreOpa mpesiaracT dS((EKTUBHBIE WHCTPYMEHTBI ISl PEIICHUS
MPAKTHYECKUX W ©CTCCTBCHHO-HAYYHBIX 3a/]ay, HarIHO JIEMOHCTPHPYET CBOM
BO3MOKHOCTH KakK sI3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYECKass JuHUSA «DYyHKIMM W TpauKm»  TECHO
NeperuIeTaeTCs ¢ APYrMMH JIMHUSIMH YYEOHOTO Kypca, IMOCKOIbKY B KaKOM-TO CMBICTIC
3aaéT  TIOCIIEOBATENIPHOCTh  W3Y4YeHUsT  Mmarepuana. l3ydeHwe  CTEmeHHOW,
MOKAa3aTebHOM, JTOrapu(PMUICCKON M TPUTOHOMETPUUCCKUX (YHKIHUHA, WX CBOWCTB U
rpaduKoB, HCHONB30BaHME (YHKIMN [ pelieHus 3alad M3 JAPYyTuxX Y4eOHBIX



npcaMCTOB U peaHBHOﬁ ZKHN3HH TCCHO CBA3aHO KdK C MATCMATHYCCKHUM aHAJIN30M, TaK U



C peIlIeHHeM ypaBHCHHU M HEPaBEHCTB. [Ipu 3ToM OOJbIIIOE BHUMAHUE YETSICTCS
GhOpMUPOBAHUIO YMEHUS BBIpAXKATH (POPMyIaMu 3aBUCUMOCTH MEXKY pPa3IudHbIMHU
BEJTMYMHAMU, UCCIIENOBAaTh TMOJyYeHHbIE (QDYHKIMH, CTPOUTh WX Tpaduku. Matepuan
coJieprKaTeNIbHOW JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIONINX
BBIPAXKATh 3aBUCMMOCTH MEX/1y BETUUMHAMU B PA3IN4YHON (hopMe: aHATUTHUECKOMH,
rpaduueckoil u cnoBecHOU. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 00OOIIEHUIO U KOHKPETH3AI[MHU, UCTIOJIb30BAHUIO aHATIOTHH.
ConepxarenpHas jauHus «Hayana wmaTeMaTnueckoro aHaiau3a» IO3BOJISIET
CYIIECTBEHHO PACIIUPUTh KPyT KaK MaTEeMaTUYECKUX, TaK U MPHUKIAIHBIX 3aj1ad,
JIOCTYITHBIX O0Yy4YaroIMUMCs, Y KOTOPBIX MOSBJISETCS BO3MOKHOCTh MCCIIEOBATh U
cTpouth rpaduku QyHKIHHI, ONpenensaTh UX HauOOJbIINEG W HAUMEHBIINE 3HAYCHUS,
BBIUUCIIATh IUIOMAAM (puryp U oOBEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOPEHHS
nporieccoB. ConepxaTenabHas JIMHUS OTKPHIBAET HOBbIE BO3MOXKHOCTH MOCTPOCHUS
MaTeMaTUYeCKUX MOJIEJICH peallbHBIX CUTYalUM, HAXOXJICHUS HAWIYUIIEro penieHus
B IMPUKIAJHBIX, B TOM YHUCJE COIMATbHO-?KOHOMUYECKUX, 3aJaqyax.3HaKOMCTBO
C OCHOBaMHM MAaTEMaTUYECKOTO aHalih3a CIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO,
(GOpManbHO-IOTUYECKOTO M KPEaTUBHOTO MBINUICHHS, (HOPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHUKE U HMCKYCCTBE.
OOyuarolyecss y3HaIOT O BBIJAIOLIUXCS pe3yJbTaTax, MOJYYEHHBIX B XOJE pPa3BUTHUS
MaTeMaTUKH KaK HayKH, U UX aBTOpax.

ConepxxaTenbHO-METOAMYECKass JMHHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA AJeMEHTaM TEOpUHU MHOECTB. TeopeTuKO-MHOKECTBEHHBIC
MIPEACTABICHNUS] TPOHMU3BIBAIOT BECh KypC IIKOJBHOM MATEMATHKA M MpPEeaararor
HanOoJiee YHUBEPCAIBHBIN S3bIK, OOBEIWHSIONMIMIA BCE pas3leibl MAaTeMAaTUKH W €€
MIPUJIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIe MAaTEMATUUYECKHUE TUCIUIUIMHBI B €UHOE IIeJI0E.
[ToaToMy BaxXHO J1laTh BO3MOXKHOCTH OOydYaromeMmycs TOHUMATh TEOPETUKO-
MHOYKECTBEHHBIH SI3bIK COBPEMEHHON MaTeMaTUKH U UCIIOJIb30BaTh €r0 ISl BHIpAKEHUS
CBOUX MBICJIEH.

B yueOHOM Kypce «Anredpa 1 Hauajla MaTEMaTUYECKOT0 aHaIM3ay MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTeMaTUYECKOI'0 MOJIEIMPOBAHUS, KOTOPbIE MPU3BaHbI CPOPMUPOBATH
HaBBIKH MOCTPOCHUS MOJIENICH PEabHBIX CUTyalud, HUCCICIOBAHUSA OTHUX MOJEIEU
C TIOMOINbIO ammapara ajreOpbl U MaTeMaTUYeCKOro aHaju3a W HWHTepIpeTaruu
MOJIYYEHHBIX pe3yJbTaToB. Takue 3alaHusl BIUIETEHbl B KaXIbld W3 pa3lIeiioB
MpOrpaMMbl, TOCKOJIBKY BECh MaTepual ydeOHOro Kypca MIMPOKO HCIOJIb3YEeTCs
IUIsL pELICHUS TPUKIAIHBIX 3a1ay. lIpu pemeHun pealbHBIX MPAKTUYECKUX 3aaad
oOydJaromuecss pa3BUBAIOT HAOIIOMATEILHOCTh, YMEHHUE HAXOJWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCIOJb30BATh aHAJOTHUIO, 00001IaTh W KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAAHBIX 3a7a4
OpraHU3yeTCsl B MPOIIECCe M3YUEHHS BCEX TeM y4eOHOro kypca «Anredbpa u Hayaia
MaTeMaTUYECKOr0 aHAIN3ay.

OO6miee 4KCIIO YaCOB, PEKOMEHI0BAaHHBIX JIJIsl U3yUeHHs y4eOHOro Kypca «Anredpa
¥ Hauaja MaTeMaTuyeckoro ananuza», — 170 dacoB: B 10 kmacce — 68 yacoB (2 4Jaca
B Heaemo), B 11 knacce —102 yaca (3 yaca B HeJIel0).



COIAEPKXAHUE OBYUYEHUA

10 KJIACC
Yucsia ¥ BbIYMCICHUS

Panmonanbubie ymcna. OOBIKHOBEHHBIE U JAECATUYHBIE ApOOU, MPOLEHTHI,
OecKOHEYHbIe TepuoaAnYecKue Apodu. ApudmeTnyeckue onepanuu ¢ parroHalIbHBIMU
YHCIIaMU, Peo0pa30BaHUs YHCIOBBIX BhIpakeHUH. [IpumeHeHune qpobdeii u mpoieHToB
JUISl PELICHUS MTPUKIAAHBIX 33/1a4 U3 Pa3IMYHbIX OTPACIIEH 3HAHUU U PEATIbHOU KU3HU.

JevictBurenbHple  yucna.  PanuoHanbHble W MpPpPALMOHAJIBHBIE  YHCIIA.
Apudmernueckre omnepanud ¢ JACHCTBUTENbHBIMH  yuciaamu. [lpuOmmxénnbie
BBIUNCIICHUS, IIPABUJIA OKPYTJICHHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUMN.

Crenenn ¢ nenbiM nokasareneMm. CtaHnapTHas gopma 3amucH JIeUCTBUTEILHOIO
yucia. Hcnonp3oBanue moaxonasmied (GOpMbI  3amUCH  ACUCTBUTENBHBIX YUCET
JUISL PELICHUS ITPAKTUYECKUX 3a/1a9 U MPEICTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaibHOU cTeneHu. [leficTBus ¢ apudmerrnueckumMu
KOPHSIMH HaTypaJIbHOW CTEIICHHU.

CHuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
APKTaHI'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUus U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[TpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHbIE
TPUTOHOMETPHUUECKHE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBAa. MeTon
VWHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemienue nppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemrenrie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 33714 U 3a]1a4
U3 pa3InYHBIX 00JaCTEN HAYKU U PEAIbHON KU3HHU.

DYyHKIUN U TPaPUKH

®yHkius, crnocoObl 3amanus (yHkuuu. ['paduk dyHkuuu. B3aumuo oOpaTHbIe
(yHKLHH.

OO6nacte ompeneneHuss M MHOXKECTBO 3HaueHuit GyHkuuu. Hymm ¢yHKIMU.
[TpoMexyTkH 3HaAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (yHKIMS C HaTypaJIbHBIM U 1I€JIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOPHS N-0il CTETIEHH.

TpuroHomeTpruyeckas OKpyKHOCTb, ONPEACIIEHUE TPUTOHOMETPUUECKUX (PYHKIIUI
YHUCIIOBOI'O apryMEHTA.

Havyajga MaTeMaTH4ecKoOro aHajn3a
ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCIIEN0BATEILHOCTEN. MOHOTOHHEIE
IIOCJIEIOBATEILHOCTH.



Apudmernueckas U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmeTrpuyeckas mnporpeccus. CyMmma OecKOHEUHO YOBbIBalOIIEd TIeOMETPUUYECKON
nporpeccud. PopMyna CIOXKHBIX MPOLEHTOB. lCnosib30BaHWE MNPOTPECCUM IS
pELIeHMs pealibHbIX 3aJa4 MPUKIAJHOrO XapakTepa.

MHo:xecTBa U JIOTUKA
MHO)kecTBO, omepauuu HaJa MHOXecTBamu. Jluarpammbl OJisiepa—BeHHa.
[IpuMeHEHnE TEOPETUKO-MHOXKECTBEHHOTO —ammapara [l ONUCAaHUS  peajbHbIX
MPOIIECCOB U SBJICHUM, TIPU PEIICHUH 33]1a4 U3 JPYTUX YICOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

11 KJIACC

Yucna v BbluncneHUA

HatypaneHble u neinblie yncna. [IpusHaku 1eIMMOCTH LENIbIX YUCEN.
CreneHb C pallMOHAJIBHBIM TTOKa3zaTeraeM. CBOMCTBA CTEIICHM.
Jlorapudm umcna. /lecaiTuuHbIE U HATyPATBHBIE JIOTAPU(PMBI.

YpaBHeHUus U HEPABEHCTBA

[IpeoOpazoBanue BhIpaXXEHH, COAEPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIpAXEHUM, COAEpPKAUIMX CTENEHHM C  pallOHAIbHBIM
IIOKA3aTeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX

HepaBeHCTB. [loka3aTenbHbIE ypaBHEHHS U

HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JIMHEWHBIX ypaBHEHUI. PenieHue NpuKIagHbIX 3a1ad C MOMOILBIO
CUCTEMBI JIMHEHWHBIX YPABHEHH.

CucTemMbl M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHue ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX
3a/1a4 ¥ 3374 U3 Pa3IMIHbIX 00JIaCTel HAYKH U PEATbHOU KU3HH.

DOyHKUMHA U TPaPuKu

Oyukrus. [lepuonnueckue Qyskiuu. [IpoMexyTKh MOHOTOHHOCTH (DYHKIIHMH.
MakcuMyMbl 1 MUHUMYMBI pyHKIIMKU. Hanbosbiiiee 1 HauMeHblIee 3HaYeHUue PyHKIUN
Ha MPOMEKYTKE.

Tpuronomerpuueckue QyHKIIUU, UX CBOWCTBA U TPAPUKH.

[TokazarenbHast u JorapudmMuueckas (QYHKIUHU, WX CBOHCTBA M TrpaduKHu.

Hcnonb3oBanne rpadukoB (QyHKIMA I pPEIIEHUS YPaBHEHUM M JUHEHHBIX

CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMI i HCCIEJOBaHUS  IPOIIECCOB |
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPU PEHICHUU 3a/ad U3 JPYyrux y4deOHbIX
MPEAMETOB U PEaJIbHON KU3HU.

Havana maTeMaTH4ecKOro aHaIu3a
HemnpepoiBubie (QyHKIMU. MeTon HHTEpBANOB ISl PEIICHHUs HEPaBEHCTB.



[IpousBognass  ¢yHkumu. l'eomeTpuueckuii. U (QU3WYECKHA  CMBICI
MIPOU3BOJHOM.



[TpousBogHbIE AEeMEHTAPHBIX PYHKIHH. DOpMYIIbI HAX0XKIECHUS TPOU3BOIHOM
CYMMBbI, TPOU3BEJCHUS U YACTHOI'O (PYHKIUH.

[TpumeHeHne NpPOM3BOAHONW K MCCIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxenne HaubombIero 1 HAMMEHBIIETO 3HaYeHUsT GYHKIMU Ha OTPE3Ke.

IIpuMeHeHre NpOnU3BOAHON I HAXOKICHHS HAWIY4lIEero peeHus B IIPUKIIAJHbIX
3aja4ax, s OIpeieJIeHHs] CKOPOCTHU IpoLecca, 3alaHHOro opMyJIol UiIH rpa@uKOM.

[TepBooOpa3znas. Tabnuila mepBoOOpPa3HBIX.

Wurerpan, ero reoMeTpudyeckuii U pusndeckuil cMbici. Beiuncienue uHterpaia
o ¢popmyne Hrrorona—JleliOnuna.

NPEAMETHBIE PE3YJIbBTATBI

K xoniy oO0yuenuss B 10 kJjacce oOydarOmuiics TMOJYYUT CICAYIOIINC
MIPEIMETHBIC PE3YJIBTATHI:

Yuciaa v BBIYUCTCHUSA:

ONEPUPOBATh  MNOHATHUSIMHU:  PAUMOHAIBHOE W JICUCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHASI U ICCATUYHAS JIPOOb, MPOIICHTHI;

BBITIOJIHATD apU(PMETHICCKUE OIEpaIluy ¢ PAMOHATBLHBIMU U JICUCTBUTEIbHBIMU
YUCIIAMU;

BBITIOJIHATh TPUOTMKEHHBIC BBIUMCICHUS, WCIOJIb3Ysl TMpaBWIa OKPYTJICHUSA,
JeJaTh IPUKUAKY U OLIEHKY Pe3yJIbTaTa BEIYUCIICHUN;

OTIEpUPOBATh MOHATUSIMU: CTEIEHb C IEJBbIM IMOKa3aTeleM, CTaHAapTHas (Gopma
3allMCH  JICMCTBUTEIBHOTO YHUCIA, KOPEHb HATYpPalbHOW CTENEHU, HCIOJIb30BATh
NOAXOAIYI0 (OpMYy 3alKMCH JCHCTBUTENBHBIX YHCEN IS PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJCTABICHUS JAHHBIX;

OIIEPUPOBATH NOHATUSAMU: CUHYC, KOCMHYC M TAaHICHC IIPOM3BOJIBHOIO YIJIA,
WCIIOJIB30BATh 3alliCh IMPOW3BOJILHOTO YTJIa 4epe3 OOpaTHbIE TPUTOHOMETPUUYECKUE

GyHKLIHU.

YpaBHeHUs U HEPABEHCTBA:

OIIEPUPOBATH IOHATUSAMU: TOXIECTBO, YpPaBHEHHUE, HEPABEHCTBO, LEIOE,
palMOHaIbHOE, HPPALMOHAIBHOE YypaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
YPaBHEHHE;

BBINIOJIHATH [PE0oOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M pemarhb
TPUTOHOMETPUYECKUE YPABHEHUS;

BBIMOJHATh MPEOOPa3OBaHUS LEJIbIX, pPAlMOHANBHBIX W  HUpPpalOHAIbHbBIX
BBIPDAXKEHNUW W PEIIATh OCHOBHBIE THIIBI LENBIX, PALUOHAIBHBIX W HPPALUOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB;

[IPUMEHATh YPaBHEHMS U HEPABEHCTBA Ul PELICHHUS MaTEMaTUYECKUX 3axad U
3aJla4y U3 pa3IuyHbIX 00JacTel HAyKU U peaabHOM )KU3HU;

MOJICIMPOBAaTh pPeajibHbIE CUTYallMH Ha sI3bIKE alreOphl, COCTABIATH BBIPAKECHMUS,
YpPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBHUIO 3aJayd, MCCIEAO0BATH IOCTPOCHHBIE MOIEIU
C MCIIOJIb30BAHHMEM alllapara ajareopsl.



DOyHKUMHA ¥ Tpadpuku:

OTIEpUPOBATh TMOHATUSAMU: (YHKIHS, CHOCOOBI 3amaHus (YyHKIUH, O0JacTh
OIpEJENICHNS] U MHOXKECTBO 3HAUYECHUN (PYHKIUH, TpauK QPyHKIUU, B3aUMHO OOpaTHbIE
bynxmy;

ONEPUPOBATh MOHATHSIMH: YETHOCTh W HEUYETHOCTh (DYHKUMHU, HYIU (PYHKIIHH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

UCTIONB30BaTh Tpaduku QyHKIUH AJIs pEelIeHUs] ypaBHEHHI;

CTPOUTh M YWUTaTh TrpaduKu JIUHEHHOW (YHKUMU, KBaIpaTUUYHON (DYHKIMH,
CTENEHHOHN (PYHKIIMH C LENbIM [T0Ka3aTelIeM;

UCIOJIb30BaTh Tpaduku GYyHKUUN IS UCCIAEAOBAHUS MPOLECCOB U 3aBUCUMOCTEN
IOpU pelIeHUH 337ad U3 APYTruxX y4eOHBIX MPEIMETOB U peajbHOU KU3HH, BBIPAKATh
dbopMynaMu 3aBHCUMOCTH MEXy BETUUHMHAMHU.

Havyana MmareMaTH4€CKOro aHaJIM3a:

OIlEpUPOBaTh  IOHATHSAMU: MOCIIE0BATENbHOCTh,  apupMeTHdeckas U
reoMeTpUYecKas MpOrpeccuu;

ONepUpPOBaTh MOHATUAMU: OECKOHEUHO yOBbIBAIOIIAsl TEOMETPUUECKAs POTrpeccus,
CyMMa OECKOHEUHO YOBIBAOILIEH T€OMETPUUYECKOMN MPOTPECCUN;

3aJ1aBaTh MOCJIEA0BATEIBHOCTH PA3IMYHBIMU CIOCO0AMU;

UCIIOJIb30BaTh CBOWCTBA TMOCJIEAOBATEIBHOCTE M NPOrpEecCHil AJid pELeHUs
peaNIbHBIX 3a]1a4 IPUKIAJHOIO XapaKTepa.

MHoKecTBAa U JIOTHKA:
ONEPUPOBATH NOHATUAMU: MHOXKECTBO, ONIEPALIN HAJlI MHOKECTBAMU;
MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Juisl ONMCAHUs PEalbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYeOHBIX MPEAMETOB;
OIIEPUPOBATH NOHATUAMMU: OIPENEICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

K koniy oOyuenus B 11 Kkiacce oOydYarolmuidcsl TMOJYYHUT —CIEAYIOLINE
[IPEIMETHBIE PE3YJIbTATHI:

YucJia 1 BbIYUCJIEHUS:

ONCPUPOBATH MOHATUSAMU: HATYpPaJIbHOE, ILIEJI0E YMCIIO, MCIIOJIb30BaTh MPU3HAKHU
JNETMMOCTH LEIBIX YHCEII, PA3JIOKEHUE YUCIIA HA MPOCTHIE MHOKHUTENU ISl PEIICHUS
3aJ1a4;

ONEPUPOBATH MTOHATUEM: CTENEHB C PAIMOHAIBHBIM ITOKA3aTEIIEM;

OMEepUPOBATh TMOHATUSIMU: JIOTapU(PM 4YHUCIA, JECATUYHBIE U HATypaJIbHbIC
sorapuGMsl.

YpaBHeHUS U HEPABEHCTBA:

IPUMEHSATh CBOMCTBA CTENEHW JIs NMpeoOpa3oBaHUs BbIPAXKEHHI, ONEpUpPOBATH
MOHATHAMU: II0KA3aTEIbHOE YPAaBHECHUE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
ITIOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB;

BBINIOJIHATG ~ NpPeoOpa3oBaHUsl  BBIPAKEHUW,  COJAEp)KAIIUMX  JOorapugmsl,
ONEpUPOBATh NOHATHUAMHU: JIOTAPUPMHUUECKOE YPABHEHME M HEPABEHCTBO, peEIIATh



OCHOBHBIC THIIBI



norapuMUYECKUX ypaBHEHUIN U HEPABCHCTB;

HaXOJUTh PEIIEHUS NIPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEPUPOBATh IIOHATUAMU: CHUCTEMA JIMHEHWHBIX YPAaBHEHUHW U €€ pELICHHUE,
WCIOJI30BAaTh CUCTEMY JIMHEMHBIX YPABHEHUH JUJISI PEIICHUS MPAKTHYECKHUX 3a]1a4;

HaXOJUTh PpELICHUA MPOCTEHIINX CHUCTEM M COBOKYIIHOCTEHW palMOHAIbHBIX
YPAaBHEHUW U HEPABEHCTB;

MOJIETTUPOBATh PEabHbIC CUTYallMd Ha S3BIKE anreOpbl, COCTABIATH BBIPAKECHHUSI,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4H, UCCIENOBATh MOCTPOEHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM arlfapaTa ajreopshl.

DOyHKUMU ¥ TPpaGUKH:

OIepUPOBaTh MOHATUSAMHU: IEpHOAUYECKas QYyHKUIUS, TIPOMEXYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DSKCTpeMyMa (YHKIMH, HauOOJbllee M HaUMEHbIIEE 3HAUYCHUS
GYHKIIMM Ha TPOMEXYTKE, MCIONb30BaTh WX JUISI UCCIENOBaHUS (PYHKIMH, 3aJaHHON
rpadukom;

ONEepUpOBaTh  MOHATUSAMHU: TIpaUKU  TOKa3aTeNbHOHM,  JorapupMUUEecKOn
U TPUTOHOMETPUYECKUX (YHKLIMHA, M300pakaTb UX HA KOOPAMHATHOW IJIOCKOCTH H
UCIIOJIB30BATh IS PELICHUS! YPABHEHUIN U HEPABEHCTB;

u300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX YpaBHEHUU
Y MCIIOJIB30BaTh UX JUUISl PEIIEHNS CUCTEMBbI JIMHENHBIX YPAaBHEHMI;

UCIIOIb30BaTh Tpauku GYyHKIMI 1J11 UCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH
U3 JPYTUX y4EOHBIX TUCLUILINH.

Havana MaTeMaTH4ecKOro aHajamsa:

ONEpUPOBATh TMOHATUSMH: HENpepbiBHAs (YHKIUSA, TPOU3BOJHAS (PYHKIIUH,
UCIIOJIb30BaTh TEOMETPUUYECKUN W (PU3NYECKUN CMBICT MPOU3BOJHON JUIsl PEIICHUS
3a1aq;

HAXOJUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUNA, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHUIA;

UCIOJIb30BaTh MPOU3BOAHYIO [UJISi HUCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIIEIOBAHUS K TTIOCTPOCHUIO TPaPUKOB;

UCIIONb30BaTh  MPOU3BOAHYIO  JUISI  HAXOXKIEHHS  HAWIYYIIETO  PEIICHUs
B MPUKJIAIHBIX, B TOM YUCJIE€ COLMATbHO-O)KOHOMUYECKUX, 3aa4ax;

OMEepUpOBaTh  TOHATHUAMHU:  TEPBOOOpa3Hass W HMHTErpaj,  IOHUMATH
reOMETPUYECKUN U (PU3NUECKUN CMBICIT UHTETPAIa;

HaxOJWTh TMEPBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIUNA, BBIYUCIATH HHTErpal
o ¢popmyne Hrrorona—JleiiOnuna;

pemaTe NPUKIAIHBIE 3aJa4d, B TOM YHCIE COLMAIBHO-JKOHOMHUYECKOTO U
(bu3HYecKoro xapakrepa, CpeICTBaMH MaTeMaTHYECKOTO aHaIU3a.



TEMATUYECKOE INTAHUPOBAHUE

10 KIIACC
HaunmenoBanue pazaena  [KonuuectBo OcHOBHOE coiepKaHue OCHOBHbIE BUJIbI
(Tembl) Kypca 4acoB NEATENbHOCTH
oOyyarommxcst
MHOK€eCTBa palMOHAIBHBIX 14 MHoOxecTBO, onepanuu HUcnonb30BaTh TEOPETUKO-

M JICHICTBUTENIBHBIX YUCEIL.
ParyoHaibHbIe ypaBHCHHS U
HEepaBeHCTBA

HaJl MHOXeCTBaMu. JluarpamMmsl
Ditnepa—BenHa.

PanmonannHbIC ynca.
OOBIKHOBEHHBIE U JIECSITUYHBIEC IPOOH,
MPOLICHTHI,

OECKOHEUYHBIE TTEPUOANIECCKUE IPOOH.
Apudmernueckue onepauuu

C parmoHAIbHBIMA
YHUClIaMH, TPeoOpa3oBaHUs
YHCIIOBBIX

BbIpakeHuil. [IpuMenenue npodeit u
IIPOLICHTOB IS PELLICHUS
IIPUKJIAJAHBIX 3374 U3 PA3JIMYHbIX
OTpacied 3HaHUU U PEabHOU KU3HMU.
JlercTBUTENIbHBIC YUCIIA.
PanronanbHble U HppALIMOHATIBHBIE
yucia. ApupMeTndyeckue onepamnuu
C ICMCTBUTEIbHBIMHU YHCIIAMM.
[TpuOnnKEHHBIE BRIUMCICHUS,
IIpaBujia OKPYIJICHHUs], IPUKHJIKA U

MHOKECTBEHHBIH armnapar

JUISl OITMCAHUS X0a PELICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
pEaNbHBIX MPOLIECCOB U
SBJICHUM, IPU PELICHUU 3a/1a4 U3
JIPYTUX yYeOHBIX MPEIMETOB.
OnepupoBaTh NOHATHIIMM:
palMOHAIBHOE YHUCIIO,
JICUCTBUTEIJILHOE YMCIIO,
OOBIKHOBEHHas JIpo0b,
JeCATUYHAS IPOOh, TPOLICHTHI.
BoinosaHaTh apudmeTndeckue
OIEpally C PAalMOHAIBHBIMU U
JICUCTBUTEILHBIMU YU CIIaMU;
NpUOIMKEHHBIE BEIYMCIICHMUS,
WCTIOJIb3YSl PABUJIA OKPYTJICHHS.
JesaTb NPUKUAKY M OLIEHKY
pe3ybTaTa BEIYMCICHUM.
OnepupoBarb NOHATHIMM:
TOXJECTBO, YPABHEHUE, HEPABEHCTBO;

13



OIICHKA PE3yJIbTaTa BIUMCICHUM.
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ToxmecTBa U TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE,
KOpCeHb ypaBHeHHUs. HepaBeHCTBO,
pelieHre HepaBeHCTBA. MeTo
UHTCPBAJIOB.

Pemienue nenpix u ApoOHO-
palMoOHAIBHBIX YPABHCHUN 1
HEPaBCHCTB

L[EJI0€ U PALIMOHAIBHOE
YpPaBHEHHUE, HEPABEHCTBO.
BoInoJHATH Npeodpa3oBaHus LETbIX
Y pallMOHAJIbHBIX BBIPAKECHUMH.
PemiaTe OCHOBHBIE TUITBI LEIBIX
VPPALUOHAIBHBIX YPABHCHUN U
HEPaBEHCTB.

IIpuMeHsTh pauroOHaIbHbIE
YPaBHEHHMS U HEPABEHCTBA

JUISL PEILICHUST MaTEMATUYECKUX 3a/1a4
W 3a71a4 U3 Pa3IMIHbIX 00IacTen
HayKU U pPEaJIbHOM KU3HU

Oynkiuu u rpaduku. CTeneHb
C LIEJIBIM ITOKa3aTesIeM

OyHKIMS, CIIOCOOBI 3aJaHusA
byHKIUN. B3anmno oOpaTHbIe
bynkuuu. ['padux hpyHKIMM.

OO6nacTh onpeaeneHus 1 MHOKECTBO

3HAYEHUN GyHKIMH. Hynu
byHKIUN. [TpomexyTku
3HAKOIOCTOSHCTBA.

YETHble U HEUETHBIE (DYHKIIMH.
CreneHs ¢ LENIbIM TOKa3aTeIEM.
CranpgaptHas ¢popma 3anmucu
JICUCTBUTEIILHOTO YHCJIIA.
Hcnonp30Banue Moaxoasmen
(bOpMBI 3amKCH IEHCTBUTEILHBIX
qucell

OnepupoBaTh NOHATUAMM: PYHKITHS,
CHoCcOOBI 3a1aHus PYHKIIUHU, B3AUMHO
oOpatHbie (PyHKIMHU, 00J1aCTh
OTIPEJICIICHHS] 1 MHOYKECTBO 3HaUCHUI
bynkuun, rpadguk GyHKINA;, YETHOCTD
U HEYETHOCTh (DYHKIIMH, HYJIH
GYHKIIUH, TTPOMEKYTKH
3HAKOTIOCTOSTHCTBA.

BoinosHATH Npeodpa3oBaHus
CTETEHEH C IeJIbIM MToKa3aTeseM.
Hcrnonp30BaTh CTaHAAPTHYIO PopMy
3aIUCHU JEUCTBUTENBHOTO YUCIIA.
DopmyaupoBaTh

U WIJIOCTPUPOBATH rpapuiecKu
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JJI1 pCIICHUS ITPAKTUYCCKHUX
3a1a4 U IIPpCACTaBJICHUA JaHHBIX.
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CrenenHas QpyHKIUS C HATYpaJIbHBIM
U eJIBIM IToKa3areiieM. E€ cBoiicTBa u

rpaduk

CBOICTBA CTENEHHOW (PYHKIUU.
Bripaxkars ¢popMy1aMu 3aBUCUMOCTHU
MEKly BETUUYUHAMH.

HUcnoab3oBaTh HU(POBbIE pecypChl
JUTSl TOCTPOEHHUSI TpadMKOB (PYHKITUU

Y U3YUYCHHUS UX CBOMICTB

ApubMeTnyeckuii KOpeHb
n—OU CTEIICHMU.
WppanroHaabHbIe YpaBHEHUS
Y HEPaBEHCTBA

18

ApubmeTnuecknii KOpeHb
HaTypaJbHOU cTerneHu. JlencTBus

¢ apuPMETHYECKUMU KOPHSIMU n—OH
CTEIICHH.

Pemienne uppanmoHanbHbIX YpaBHEHUN
Y HEPABEHCTB.

CoiicTBa 1 rpaduK KOpHS 1-0i
CTEIECHU

@®opmMyINPOBATH, 3ANIUCHIBATH

B CUMBOJIMYeCKOH ¢opme

Y MWJUTIOCTPUPOBATH NIPUMepPaMu
CBOMCTBA KOPHS /-0 CTEIIEHH.
BoinmosHaTh npeoOpazoBaHus
UppalmoHaIbHbIX

BbIpakeHUU. Pemiarh

OCHOBHBIE THUIIbI

VPpalHOHANBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHaTH 1)1 pelieHust
Pa3JIMYHBIX 32/1a4 UPPALIMOHAIbHBIE
YPABHEHHUS U HEPABEHCTBA.

CrpouTh, ynTATH rpaduK KOPHA 1-0U
CTEIICHU.

Hcnoab3oBaTh HU(PPOBbIE PecypChl
JUTSl TOCTPOEHMsI TpadUKOB (PYHKITUH
Y U3YUYECHHUS UX CBOMCTB

17



dopmyJIbl TPUTOHOMETPHH.

22

CuHyc, KOCUHYC ¥ TaHT'€HC YHCIOBOTO

OnepupoBatb NOHATUSAMM: CUHYC,

Tpuronomerpuueckue apryMeHTa. ApKCHUHYC, apKKOCUHYC KOCHHYC U TAHT€HC MPOU3BOJILHOTO

ypaBHEHHUS U apKTAHT€HC YHCIIOBOTO yria.
apryMeHrta. TpuroHomeTpuieckas HUcnoab30BaTh 3anuch
OKPY>KHOCTb, OIIPEICTICHUE MIPOU3BOJIBHOTO yTJIa 4epe3 oOpaTHBIC
TPUTOHOMETPHUECKUX (PYHKITUI TPUTOHOMETPHUUECKUE (PYHKIIHUH.
YUCJIOBOTO apryMEHTa. BbinosHATH Ipeodpa3oBaHus
OCHOBHBIE TPUTOHOMETPHUUECKHUE TPUTOHOMETPHUYECKUX BBIPAKEHUN.
dbopmysl. [IpeoOpa3zoBanue PemiaTs OCHOBHBIE TUITBI
TPUTOHOMETPUUECKUX BBIPAKEHUH. TPUTOHOMETPHUUECKUX YPABHEHUM
Pelienrie TpUroHOMETPUYECKUX
YpPaBHEHUU

[TocnenoBarenbHOCTH 5 [TocnemoBaTenbHOCTH, CIIOCOOBI OnepupoBarb NOHATHSIMM:

U IIPOrpECCUU

3a/1aHUS TTOCIIEN0BATENBHOCTEN.
MOHOTOHHBIE I1OCIIEI0OBATEIBHOCTH.
Apudmernueckas 1 reoMeTpUyecKas
nporpeccuu. beckoneuHo
yOBbIBaIOIIAsl TeOMETpUYECKast
IIPOTPECCHs.

Cymma 0eCKOHEYHO

yOBIBAIOIIIEH Tr€OMETPUUYECKOM
IIPOTPECCUH.

dopMyJia CI0KHBIX

npo1eHToB. Mcnonp30Banue
IIPOTPECCHH IS PELICHUS
peanpHbIX 33734 IPUKIIAIHOIO
Xapakrepa

IIOCJIEI0BATENBHOCTD,
apudmeTHuiecKasi U reoMeTpuiecKas
nporpeccuu; 6€CKOHEUHO
yOBIBaIOIIAsl FeOMETPUYECKast
nporpeccusi, cyMMa O€CKOHEYHO
yOBIBAIOIIECH reOMETPUUECKON
IIPOTPECCHUHN.

3agaBaTh OCJIEIOBATEILHOCTH
pa3IUYHBIMU CIIOCOOaMU.
IIpumeHsaTsb ¢popmyJly CIOKHBIX
MPOLEHTOB JIJIsl PelIeHus 33/1a4

U3 peajbHOU MPAKTUKU

(C UCTIOIB30BAHUEM KAJIBKYJISITOPA).
Hcnoab3oBath cBOMCTBA

18



NIOCJIEA0BATENBHOCTEN U IPOrPECCUi
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JUISL PEIICHUS PeaTbHbIX
3a/1a4 MPUKIATHOTO

Xapakrepa
[ToBTOpeHue, o6oOIIEHME, 3 OCHOBHbBIE TIOHSTHSI Kypca IIpuMeHsITH OCHOBHBIC TIOHATHSI Kypca
cCHCTEMaTH3aINs 3HAHU anreopsl u Hayal anreOpbl 1 Ha4al MaTeMaTUYeCKOTro
Mmaremarndyeckoro axammza 10 aHaM3a JJIs pelieHus 3a1aq
KJ1acca, 00001eHue U3 peabHOM KU3HU U IPYTUX
Y CHCTEMAaTH3alus 3HAHUH IIKOJBHBIX JUCIUTUINH
OBUIEE KOJIMYECTBO 68
YACOB I1O I[TPOI'PAMME
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11 KJIACC

MOKa3aTEeJIEM.
[Toka3zaTenbHast GyHKIUS.
[Toka3aTenbHble YpaBHEHUS
Y HEPaBEHCTBA

HammenoBanue paznena  [Konuuectso OcHOBHOE conepKaHue OCHOBHBIE BUBI
(Temnl) Kypca 4acoB NEATEIbHOCTH
oOyJarommxcs
Crenens ¢ palmoHaIbHBIM 12 Crenensp ¢ palmoHaIbHbIM DopMyJIMPOBATH, 3ANIMCHIBATH

nokasareneM. CBOMCTBa CTETIEHH.
IIpeoOpazoBaHKe BHIpAKCHUH,
CoJIepKalllUX pPALlMOHAJIbHbIE

CTETICHH.

[TokazarenbHble ypaBHEHUS

Y HEpaBEHCTBA.

[loka3zarenbHast pyHKUUS, €€ CBOMCTBA
u rpadux

B CUMBOJINYeCKOi popme

U WIJIIOCTPUPOBATH NPUMEPaAMH
CBOMCTBA CTEIECHHU.

IIpuMeHATH CBOICTBA CTENICHU

JUIsI IPe0Opa30BaHUs BhIPAKEHUN.
DopMyJIHPOBATH

Y MWJUTIOCTPUPOBATH rpaduyecku
CBOICTBA MMOKa3aTeIbHON (DYHKIIUH.
PemiaTh OCHOBHBIE THUIIBI
NOKAa3aTEIbHbBIX YPABHEHUN

Y HEPABEHCTB.

HUcnoab3oBath uudpoBbie pecypchl
JUTSL IOCTpOSHUS TpaduKOB PyHKIIHIMA
Y N3yYEHHS UX CBOMCTB

Jlorapupmuyeckas QyHKIuS.
Jlorapugmuyeckue ypaBHEHUS
1 HEPaBEHCTBA

12

Jlorapudwm uucna. JlecsTuanbie
M HaTypaJgbHbIC JTOTapru(MBI.
[IpeoOpazoBaHne BhIpAKCHUH,
COJIEpIKaIIHX JOTapru(MEI.
Jlorapupmuyeckre ypaBHEHUs
Y HEPaBEHCTBA.

D®opMyJIHPOBaATh, 3alIUCHIBATH

B CUMBOJIMYeCKO# ¢popme

Y WJIIOCTPUPOBATH NPUMEpaMHu
CBOICTBa Jorapudma.

BbinosHAThL npeodpazoBaHus
BBIpAXKEHMI, COJIEpKaLINX JoraprudMsl.
®opMyJIHpPOBaATH
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Jlorapudmuyeckas pyHkiwms, eé
CBOMCTBA U rpaduk

U WJJIIOCTPUPOBATH rpadpuueckn
CBOICTBA JIOrapu(PMUUYECKOl QyHKLHUU.
Pemiats OCHOBHBIE THIIBI
Jgorapu(pMHUECKUX YpaBHEHU

Y HEPABEHCTB.

HUcnoab3oBath uudpoBbie pecypchl
JUISL IOCTPOEHUSI TpauKOB PYHKITUI

U U3y4YEHUs UX CBOMCTB.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS
MaTeMaTUKU

Tpuronomerpuueckue
(GYHKUIMU U uX TpaduKH.
Tpuronomerpuueckue
HEpPABEHCTBA

Tpuronomerpuyeckue PpyHKIIUHU, KX
CBOMCTBA U IpaUKU.

[Ipumepsl TPUTOHOMETPUYECKHUX
HEPaBEHCTB

Onepuposarnb

NMOHSATHEM TIepuoandecKas GyHKIIHS.
Crpouthb, aHAJIN3UPOBATD,
CpaBHMBATH TpaduKu
TPUTOHOMETPHUUECKUX (PYHKITUH.
DopMyIHpOBaTH

Y WILJIIOCTPUPOBATH rpaduyecku
CBOMCTBAa TPUTOHOMETPUUYECKHUX
GyHKIMHA.

Pemares npocrenine
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBath rpapuku 1is
peleHns TPUrOHOMETPUYECKUX
HEPaBEHCTB.
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HUcnoab3oBath uudpoBbie pecypchl
JUISL IOCTPOEHHUSI TpapuKOB (PYHKIUI
Y N3yYCHHS UX CBOMCTB

[IponsBonnas. IIpumenenne
IIPOU3BOJHOM

24

HenpepsiBable pyHkIMu. Metoa
UHTEPBAJIOB IS PEILICHUSA

HepaBeHCTB. [IpousBoaHas GhyHKIUU.

['eomerpuueckuii u pu3nUecKuit
CMBICJ IPOU3BOJHOM.
[IpousBogHbIE 3JIEMEHTAPHBIX
dynkuui. [TpousBoaHast CcyMMbl,
MIPOU3BENICHUS, YACTHOTO (PYHKIIHH.
IIpuMenenune mpon3BoIHON

K MCCJICIOBAaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIETO

Y HAaUMEHBUIET0 3HaUYCHUS PYHKIUU
Ha OTpPE3KE.

[IpuMeneHne npon3BOHOU

JUTSL HAXOKJICHUSI HAWJTYYILEro
pelIeHNs B IPUKIaJHbIX 3a7a4ax,
JUISl OTIPENIEIIEHNS] CKOPOCTH
mpoiiecca, 3a1aHHoro (hopmMyIoi wim
rpaduxom

OnepupoBaTh NOHATHAMMU:
HenpepbIBHAS (DYHKITHS;
npou3BoAHAS HYHKIIUH.
Hcnonb30BaTh reOMETPUUECKHM

1 (U3UYECKUI CMBICI

IPOM3BOIHOM JJIs pelIeHUs 3a/a4.
HaxoauTth npon3BoIHbIC
AJIEMEHTAPHBIX (PYHKIUH, BHIYUCIATH
IPOU3BOJIHBIE CYMMBbI, TPOU3BEICHUS,
YaCTHOTO (PYHKITUH.

Hcnonab30BaTh MPOU3BOAHYIO

ISl UCClleIOBaHusl (DYHKIIMU

Ha MOHOTOHHOCTb U IKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJIeI0OBAHMS K IOCTPOCHUIO
rpaduxoB. [IpumensiTh
MPOU3BOIHYIO JUTSI HAXOXKICHHSI
HAWIYYIIETO PEIICHHUS B MPUKIAIHBIX,
B TOM YHCJIE€ COLIMATILHO-
HKOHOMUYECKHUX, 3a]a4ax.
3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTHS
MaTeMaTHYECKOTO aHalln3a
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WNuTerpan u ero npuMeHeHus 9 [TepBooOpa3nas. Tabmuna OnepupoBaTh NOHATUSIMMU:
EepPBOOOPA3HBIX. nepBooOpa3Hasi, UHTErpal.
NHTerpan, reoMeTpudecKui Haxoaute nepBooOpa3Hbie
1 PU3NYECKHUI CMBICI HHTETpaa. AJIEMEHTAPHBIX (PYHKLIN; BHIYHCIATH
Boluncienne uarerpaia mno gopmysie MHTErpan no popmyJie Herorona—
Herorona—Jlenonuiia JlenOHuUIIA.
3HAKOMHUTBHCH C HCTOPHEN PAa3BUTHUA
MaTEMaTUYECKOTO aHAIN3a
Cucrembl ypaBHEHUN 12 CucTembl JINHEMHBIX YPAaBHEHUM. OnepupoBarb NOHATUAMM: CHCTEMA

Pemenne npuknagHeix 3a0a4

C IIOMOIIBIO CUCTEMBI JIMHEMHBIX
YpPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH LETBIX,
palMOHAJIbHBIX, UPPALIHOHAIIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUECKUX
YPAaBHEHHUU U HEPABEHCTB.
HcnonszoBanue rpadukoB
(GyHKUMN JUIs pelieHus: ypaBHEHUI
U CHCTEM.

IIpumeHenue ypaBHEHHU,

CUCTEM U HEPABEHCTB K

PELIEHNIO MAaTEMATUYECKUX

3a/1a4 U 3a4a4 U3 pa3InyHbIX
obJacTeil HAyKu

U peaIbHOM KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEelICHUE.
Hcnonb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PEIICHUS
NPaKTUYECKUX 33/1a4.

HaxoauTthb pemieHust IpoCTEUIINX
CUCTEM M COBOKYITHOCTEH
pPalMOHAJIBHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoan3oBath rpaduku GyHKIIAN
JUISl PELICHUS] YPABHEHUM.
MoaenupoBaTh peajabHbIE CUTyallun
Ha sI3bIKE aNreOphl, COCTaBIATh
BBIPAXXEHUs, YPABHECHUS, HEPAaBEHCTBA
Y CHCTEMBI I10 YCIIOBHIO 337a4H,
HCCJIeA0BATH MOCTPOCHHBIE MOAEIHN
C MCIIOJIb30BAHUEM allapara
anreopbl
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HaTypaHLHI)Ie M O CJIBIC YHUCIIa

HarypanbHbie u 1ienbie yncia

B 3a/1a4ax U3 pealibHOU

JKU3HHU.

[Ipu3HaKky 1eIMMOCTH LENBIX YUCET

OnepupoBaThb NOHATHAMM:
HaTypaJbHOE YHCIIO, I[EJI0€ YUCIIO.
Hcnoab30BaTh NPU3HAKU JETUMOCTH
LEJbIX YUCEN, PA3JI0KEHUE YUCIIA

Ha MPOCThIE MHOXKUTENH JIJIs1 PEUICHUS
3aa4y

[ToBTOpEeHue, 0600IIEeH e,
cucTeMaTu3anus 3HaHUN

18

OcCHOBHBIE IMOHATHS Kypca aareopbl

1 HadajJl MaTeMaTH4ISCKOT O

aHaIn3a,

0000IIIEHNE U CHUCTEMAaTH3allus 3HAaHUH

Pemiath npukiagHbie 3a1a4u

U3 pa3IUYHbIX o0lacTell HayKu

Y PEATbHOM KU3HU C MOMOILBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
u Hayal MaTeMaTu4eCcKoro
aHanu3za. BelOupath onTuManbHbIE
CHOCOOBI BBIYUCIICHHM.
Hcnoab3oBaTh 1J1s1 pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHHUH, CBOMCTBA (PyHKLIUN

U rpaduKoB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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