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HHOACHUTEJIBHASA 3AIINCKA

VYuebHsbIil Kypc «Anredpa U Hayaia MaTEMAaTUYECKOTO aHAU3a» ABJISIETCS OJHUM
U3 HauOoJiee 3HAYMMBIX B MPOrpamMMe CpPEIHEro oOIIero o0pa3oBaHHUs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJbHYIO 0a3y Il M3y4EeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPyroil CTOPOHBI, (POPMHUPYET JOTUYECKOE H
a0CTpaKTHOE MBIIUIEHHE OOydYarouuxcsi Ha YpOBHE, HEOOXOJMMOM [IJIsi OCBOCHUS
nH(pOpMAaTUKH, OOLIECTBO3SHAHMS, HWCTOPUHU, CIOBECHOCTH M JPYTHUX JUCIHUILINH.
B pamkax pganHOoro ydeOHOro Kypca oOydaromiyecss OBJaJECBalOT YHHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOW  HayKd, KOTopas  (OpMYyJIHpPYeT CBOM  JOCTHIKEHUS
B MaTeMaTuueckoil opme.

VY4eOHbIl Kypc ayireOpbl U Havall MATEMaTHYE€CKOT0 aHaIn3a 3aKJIaJbIBAET OCHOBY
JUISL  YCIICIIHOTO OBJAJCHHMS 3aKOHAMHM (U3HMKH, XUMHH, OHOJOTHMH, NOHUMAaHUs
OCHOBHBIX TEHJEHUUN pa3BUTUS SKOHOMUKH U OOILIECTBEHHOW >XM3HHU, IO3BOJSET
OPUEHTHUPOBAThCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCHOJB30BATh MX JUIsS JajbHEHIIEero oOpa3oBaHHMs M B IOBCEIHEBHOU
#u3HU. OBnajieHue aOCTPAKTHBIMU U JIOTMUECKH CTPOTUMM KOHCTPYKIIUSMH anreOphl
M MaTreMaTU4EeCKOrO0 aHalh3a pa3BUBACT YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HUCTHUHHOCTH, JOKa3bIBaTh YTBEPXKICHUS C TOMOIIBI HWHIYKIIUU
U paccyXlaTb JEAyKTUBHO, HCHOJb30BaTh OOOOIIEHME M  KOHKPETHU3AlHIO,
abCTparupoBaHKe U aHAJOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xone uzydyenus: yueGHOTO Kypca «Anredpa u Hauajia MaTeMaTHIECKOTO aHAIIN3a)
0Oy4JaroIuecs moay4yaroT HOBBIN OIBIT PEHICHUS MPUKIIATHBIX 33]]a4, CAMOCTOSTEILHOTO
IIOCTPOCHUSI MATEMAaTHUYECKUX MOJEJIEH peajbHbIX CUTyalHdld, HWHTEpPOpETalun
IIOJIyYEHHBIX PEIICHUN, 3HAKOMATCS C IPUMEPAMU MATEMATUUYECKUX 3aKOHOMEPHOCTEMN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOMIMMHUCST MATEMATUYECKUMH OTKPBITUSIMA U UX
aBTOpamu.

VYueOHbIll Kypc 001a1aeT BOCIIUTATENIBHBIM MOTEHIIMATIOM, KOTOPBIM peain3yeTcs
KaK 4epe3 y4eOHBIM MaTepuasl, CHnocoOCTByOUMNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS, TaK U uepe3 CHelHuPuKy ydeOHOM [eATeNbHOCTH, TpeOyrouiei
IPOJOJKUTEIPHON KOHIIEHTPAMM BHUMAHMS, CaMOCTOATEIBHOCTH, AKKypaTHOCTH
Y OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3yJIbTaT.

B ocHoBe Meroauku oOydeHus anreOpe W HavajaM MaTEeMaTHYECKOTO aHaln3a
JICKUT JEATeIbHOCTHBINA MTPUHLIUI O0yUYCHUSI.

B crpykrype yueOHOTO Kypca «Anredpa W Haudajga MaTEMaTUYECKOTO aHAIIA3a»
BBIJICJICHBI CJIEIYIOLIUE CONEPHKATENBHO-METOANYECKUE JIMHUM: «UHUCIa U BBIYUCIEHUSY,
«Dynkuun u rpadpukn», «YpaBHEHUS M HepaBeHCTBa», «Hauama matemaTuyeckoro
aHanu3a», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIBbHO-METOIUYECKUE



JUHUU U3Yy4YalOTCsl HA MPOTSHKEHMM ABYX JIET OOy4eHHUsS Ha YPOBHE CPEIHEro OOIero
00pa3oBaHMsl, €ECTECTBEHHO AOIOIHSASA IPYr ApYyra W MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMH W paszjaenamu. J[aHHBIA y4eOHBIA KypC SBISETCS WHTETPATHBHBIM, MTOCKOJIBKY
oObeuHsET B ceOe CoJep:KaHue HECKOJIbKMX MAaTEMaTUYECKUX JAUCIMIUIUH, TAKUX Kak
anre0pa, TPUTOHOMETPHS, MATEMAaTHUECKHI aHAIN3, TEOPUS MHOKECTB, MaTEMaTHICCKas
noruka u apyrue. [1o mepe Toro kak oOyuaromuecs OBJAJEBaIOT BCe 00Jee MHUPOKUM
MaTeMaTUYeCKUM  ammapartoM, Yy  HUX  IOCJIE€I0BaTEIbHO dbopmupyercs
1 COBEPILICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYIO MOJIENIb PEaIbHOW CUTYaIlUH,
OPUMEHSTh 3HAHUA, TOJYYECHHbIE NPU HU3YYCHUH YYEOHOro Kypca, UIsl PEHIeHUs
CaMOCTOATENbHO  C(HOPMYJIMPOBAHHOM  MaTEeMaTHYECKOM  3adaud, a  3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpbHO-MeTOANYECKAsT JUHUA «Yucaa ©  BBIYUCICHUS» 3aBEPIIACT
dbopMuUpOBaHHE HABBIKOB HCMOJIb30BAHUS JICHUCTBUTEIBHBIX YHCEI, KOTOpOE OBbLIO
HA4yaToO Ha YPOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpenHero oOiero
o0Opa3oBaHHsl 0c000€ BHUMaHHUE yJenseTcs (POPMUPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIYKCIICHUN, BKIIOYAIOIMIUX B ceOsl MCIOJIb30BAHUE PA3IMUYHBIX (HOPM 3alUCH YuCIIa,
yMEHHUE JieJlaTh TPUKHUAKY, BBINOJHATh MPUOJMKEHHBIC BBIYUCICHUS, OIICHUBATH
YUCJIOBBIE BBIPAKEHUS, pabOTaTh C MaTEeMaTUYECKUMU KOHCTaHTamMH. MHOKecTBa
HAaTypJIbHBIX, UEJIbIX, pPAIMOHAIBHBIX W JEHCTBUTEIBHBIX 4YHCEN AOMOJHSIIOTCS
MHO’KE€CTBOM KOMIUIEKCHBIX 4YHcesl. B KaXXI0M U3 3THUX MHOXKECTB PacCMaTpHUBarOTCS
CBOMCTBEHHbIE €My cHelupUYecKue 3aJadyd U Olepaluu: JeJICHHe Halelo,
OTIEpUPOBAHUE OCTATKAMW HA MHOXECTBE IIEJbIX YHCEN, OCOOble CBOWCTBa
pallMOHAJIBHBIX W HPpalMOHATBHBIX 4YHUCEN, apuPMETUUECKUEe OIepalri, a TaKKe
U3BJICUCHUE KOPHSA HATypaJlbHOM CTENEHHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEl.
bnaromaps mocinegoBaTeNbHOMY — PAaCUIMPEHHIO  Kpyra  HMCHOJb3YEMBIX  YHCEIN
U 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHMS ISl PEIICHUS Pa3IMYHBbIX 3ajad
dbopMmupyeTcss TMpeACTaBICHUE O E€IWHCTBE MaTeMaTHKU KaKk HayKu M €€ POJu
B TOCTPOCHHM MOJENIE pealbHOrO0 MHpa, MIUPOKO HCIONb3YIOTCA 00001IeHre
Y KOHKpETHU3aIusl.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTCs Ha MPOTSHKEHUH BCETO 00yUeHUS
Ha YpOBHE CpeHero o0iero oopa3oBaHus, MOCKOJIbKY B KaxaoM pasaeine [IporpaMmMbl
MPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOyuaromruecs
OBJIQJICBAIOT PA3JIMUYHBIMA METOJIaMH PEIICHUS PalMOHAIBHBIX, HPpPalMOHAILHBIX,
MOKa3aTeNIbHBIX, JOTAPU(PMUIECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB
U CUCTEM, a TaKXke 3a7ad, COAEpKaIMX mapamerphl. [lonyyeHHble YyMEHUS IIMPOKO
UCIIOIB3YIOTCSl IPU MCCIIe0BaHUN (YHKIIUN C MOMOIIBIO TIPOU3BOIHOM, MPU PEIICHUU
MPUKIAAHBIX 3a7a4d W 3a7a9 Ha HAXOXXJIEHHWE HAWOOJBINTUX W HAUMEHBIINX 3HAYECHUU
bynkuuu. JlaHHas conep:kaTesbHasl JUHUS BKIIOYAeT B cebsi Takxke (popmupoBaHue
YMEHUN BBIMIOJNHATH pacueTbl 1o (GopmyaaMm, MpeoOpa3oBaHUs PALMOHAIBHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHM, a TakKe BBbIPAKECHUM,
colepkalMx crTeneHu u Jjorapudmel. briaromaps u3zydeHuro anreOpandyeckoro



MaTepuaiga MPOUCXOAUT JalIbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOIO
MBIIICHHS 00y4YarouXcst, POPMUPYIOTCS HABBIKU IEYKTHUBHBIX PACCYKJIEHUH, paOOThHI
C CHUMBOJIBHBIMU (pOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BHUJIE
paBEeHCTB UM HepaBeHCTB. AureOpa mnpemiaraeT 3(Q(QEKTUBHBIE HHCTPYMEHTHI
JUISL pEeLIEHUs PAKTHYECKUX M €CTECTBEHHO-HAYYHbIX 33]1a4, HarJsHO IE€MOHCTPUPYET
CBOM BO3MOXXHOCTH KaK sI3bIKa HAyKH.
ConepxxarenbHo-MeToaMueckass  JuHUA ~ «DyHKmuM u rpaduKu»  TECHO
HEPEIJIETACTCA C APYTUMU JIMHUSAMHU y4E€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE
3aaéT  TOCIENOBAaTENbHOCTh  M3Y4YEeHHMs ~ MaTtepuana. V3ydeHume  cTeneHHOM,
NOKa3aTeNbHOM, JIOTapUPMUUECKOW U TPUTOHOMETPUUYECKUX (YHKIUM, UX CBOMICTB
U TIpaUKOB, WCIOJb30BaHME (DYHKIMU sl pelleHus 3aAad W3 JAPYTUX Y4eOHBIX
NPEIMETOB M PEaJbHON >KM3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM AHAIIM30M,
TaK U C pelIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 00JbII0€ BHUMaHKE yAEIAETCS
(OpMHPOBAaHUIO YMEHUS BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY Pa3IuYHbIMU
BEJIMUYMHAMU, HCCIIEI0BaTh MOJIyYeHHbIE (YHKIUHU, CTPOUTh UX rpaduku. Marepuan
3TOU COAEPKATEIBHON JIMHUY HALEJICH HAa PA3BUTHE YMEHUI U HABBIKOB, IIO3BOJIFOIINX
BBIPAKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B PAa3IM4HON (popMe: aHATUTHYECKOM,
rpauyeckoil u cinoBecHoi. Ero nzyuenue cnocoO0CTByeT pa3BUTHIO aITOPUTMHUYECKOTO
MBIIIEHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIlUU, UCTIOI30BAHUIO aHAIOTHH.

ConepxarenbHass JuHUA «Hayana wmaTemMaTHYecKoro aHaiau3a» IMO3BOJSET
CYLIECTBEHHO pAaCIIMPUTh KPyr KaKk MaTEMaTW4YeCKHX, TaK W IPUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00y4YaroIIUMCs, TaK KaK Y HUX MOSBIISETCA BO3MOXXHOCTb CTPOUTH Ipauku
CJIOKHBIX (DYHKIIMH, ONPEessiTh UX HauOOJIbIINE U HAUMEHBLINE 3HAUEHUSI, BBIYUCIISATh
miomaa Guryp u o0ObeMbl TeJl, HAXOAUTh CKOPOCTH U YCKOpEHHUd mpoleccoB. J(aHHas
coziepKaTeNbHas JIMHUSI OTKPBHIBAET HOBbIE BO3MOKHOCTH OCTPOEHUSI MATEMATHYECKHUX
MOJENIEl  peaJpHBIX CHUTyallUid, TO3BOJISIET HAXOIWUTh HAWIy4YIIee PpELICHUE
B MPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-IKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOr0 aHalu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(OopManbHO-JIOTMYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO yMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHKUM B HAayKe, TEXHHUKE U HCKYCCTBE.
OOyuaromuecs y3HaIOT O BBIJAIOUIMXCS Pe3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKasl JTUHUA «MHOXECTBA U JIOTUKa» BKIIOYAECT B ceOs
AJIEMEHTBI TEOPUH MHOXKECTB U MAaTEMATUYECKOM JIOTHKU. TeopeTUKO-MHOKECTBEHHBIE
NPEICTaBIICHUsS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKd W Mpeaiarator
HauOosee YHHUBEPCAJIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lieibl MaTEeMaTHKH U €€
IPWIOKECHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKNAE AUCLUIUIMHBI U UX IPUIIOKEHUS
B €IMHOE Lenoe. BaxkHO 1aTh BO3MOXHOCTh OOy4aroleMycs NOHMMATh TEOPETHKO-
MHOXECTBEHHBII  S3bIK ~ COBPEMEHHOM  MaTeMaTHKM W  HUCIHOJIb30BaTh  €ro
JUISL BBIPQXKEHUSI CBOUX MbICIEH. JIpyrMM BaKHBIM IPU3HAKOM MATEMAaTUKHM KaK HAyKH
clieqyeT NpHU3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHUN M CIl€OBaHUE



ONpeJeeHHbIM IpaBUiaM MOCTPOSHUS 10Ka3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTeMaTUYeCKOW JIOTUKH  CIIOCOOCTBYET PAa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
00y4JaronuMxcsi, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHHS HAa OCHOBE JIOTHYCCKUX
npaBuil, GOpMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yueb6HOM Kypce «Anrebpa v Hadyajla MaTeMAaTHYEeCKOTO aHAJIM3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOr0 MOJICIUPOBAHUS, KOTOPBIE MPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHNIO HABHIKOB MOCTPOCHHSI MOJENEH pealbHBIX CHUTyaIluid, WCCICIOBAHUS
OTUX MOJCJICH C TOMOIIBIO ammapara aiareOpsl M MaTeMaTHYeCKOro aHajau3a,
UHTEPIpPETAlMUA TOJYyYeHHBIX pe3yJbTaToB. Takue 3a/laHus BIUIETEHbI B KaxIbli
W3 Pas3lenoB MPOTPaMMBI, TIOCKOJBKY BECh MaTepwal Y4YeOHOro Kypca MIHPOKO
UCIIOJIB3YeTCSl JUISl  pEIIeHUs TPUKIATHBIX 3anad. [lpu pemieHun  peasbHBIX
PAKTUYECKUX 3a7a4 OOyYaroIIrecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAaXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HKCIOJIB30BATh AHAJIOTHI0, 0000IaTh U
KOHKpPETHU3UpOBaTh mpobsiemy. JlesTenbHOCTh TI0 (OPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAIHBIX 3a7a9 OPTraHU3YEeTCs B MPOIECCE M3YyUYCHHS BCEX TEM Y4eOHOTro Kypca
«AnreOpa 1 Havajga MaTeMaTHYECKOTO aHAJIH3ay.

OO6111ee yncIo YacoB, PEKOMEHI0BAHHBIX JIJIsl U3y4YeHUsl y4eOHOro Kypca «Anredpa
M Hayajla MaTeMaTUYeCKOro aHammsa», — 272 4aca: B 10 kmacce — 136 4gacoB (4 4Jaca
B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEIEINIO).

Bo3morkHa KOppeKTHpOBKa OOIIETO YMCIIa YaCOB, PEKOMEHAOBAHHBIX JIJIST U3YUICHHUS
y4e0HOTO Kypca, C y4eTOM UHANBUIYATBHOTO MOAX0Aa 00pa30BaTeIbHBIX OpraHu3aIlHii
K YIUIyOJICHHOMY HM3YYCHHIO anreOphl M Hadajl MaTeMaTHYeCKOrO aHajin3a, B paMKax
COOJTI0/ICHNSI TATHCHHYECKUX HOPMATHBOB K HEJETHbHOM 00pa30BaTeIbHON HArpy3Ke.

COILEPKXAHUE OBYYEHMUSA
10 KUIACC

Yucia 1 BbIYHCIEHUS

Pammmonanpupie uyucima. OOBIKHOBEHHBIE M JACCATUYHBIE JpPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoanyeckue apoou. [lpumenenue npodeit U MPOIEHTOB JJIS PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HH.

JleucTButenbHble  4yMciia.  PalMoHaJbHBIE W UPPALMOHAIBHBIE  YMCIIA.
Apudmernueckue onepainuu ¢ JeHCTBUTEIBHBIMU YyncIaMi. MoaysIb IEUCTBUTEILHOTO
Yucia U ero cBoicTBa. [IpubamkeHHbIe BEIYUCICHUS, TIPaBUIa OKPYTICHUS, TPUKUIKA
Y OLICHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nenbIM 1okasareneM. bunom Herorona. Mcronb3oBaHue OAXOASAIIEH
dbopMBI  3amMCH  JICUCTBUTENBHBIX YHCEN [JI1 PEIICHUS MPAKTUYeCKUX 3ajaad
Y NIPEACTABIICHUS TaHHBIX.

ApudmeTruecknii KOpeHb HATYpaJIbHOM CTENEHH U €T0 CBOMCTBA.

CreneHb ¢  pallMOHAJIBHBIM  [OKa3aTelleM W €€  CBOMCTBA, CTENCHb
C ICUCTBUTEIbHBIM ITOKA3aTeJIEM.



Jlorapupm uymcna. CpoiictBa Jsorapudma. JleciTuuHble U  HATypaJbHbIE
JorapudMBl.

CHHyC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC,
APKKOCUHYC U apKTAaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa M TOXAECTBEHHbIE TPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHUSI.
PaBHOCUMIIBHBIE ypaBHEHMST W  ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHbIE METO/BI PEIICHHUS LEIbIX W JAPOOHO-pAllMOHAIBHBIX YPAaBHEHUN
U HEpaBeHCTB. MHOrowieHsl OT OJHOM IIEpeMEHHOU. JlemeHne MHOrouwieHa
Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. MHorouseHs! ¢ neabiMu K03QpuIrueHTaMu.
Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BHIPAXKEHHI, COACPHKAIIUX CTENEHU U KOPHHU.

WNppannonaneueie ypaBHeHHs. OCHOBHBIE METOABI PELIEHUS HPPALMOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOJbl PEIICHHS IOKa3aTEIbHBIX
YpaBHECHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOorapuMUUECKUX
YPAaBHEHUM.

OcHoBHbIE TpUroHOMeTprudeckue Gpopmysbl. [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX
BBIpaXEHUN. PellieHre TpUroHOMETPUYECKUX YPAaBHEHUM.

Pewrenne cucrem IMHEWHBIX YypaBHEHU. MaTpuiia CUCTEMBI JIMHEMHBIX YPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA, BHIYHCICHUE
€ro 3HA4yeHUs, IPUMEHECHUE ONPENCNIUTENd Ui PELICHUS CHUCTEMBI JIMHEWHBIX
ypaBHEHH. Penienrne npukinaaHbiX 3a1a4 ¢ MOMOIIBI0 CUCTEMBI IMHENHBIX YPAaBHEHUM.
HccenenoBanyre nOCTpOCHHONW MOJEIH € IOMOILBIO MATPHUILL U ONIPEAETUTENEH.

[ToctpoeHne wmaremMaTUYECKUX MOJENEH pPEalbHOW CHUTYyallud C IOMOIIBIO
YpaBHEHUW U HEpaBeHCTB. [IpuMeHeHHe ypaBHEHUNM U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajlay U 3aja4 U3 pa3IMyHbIX 001acTell HAyKH U peasibHOM KU3HU.

DyHKIUMU U IPauKH

Oyukuus, crnocoObl 3afaHus GyHKOUM. B3auMmHO oOpaTtHble  (QYHKIUU.
Komnozumms @yukuuit. I'papuk dyHkunn. dneMeHTapHble Tpeodpa3zoBaHus rpaduxkon
(GYHKITHIA.

O6nactb omnpefeneHuss U MHOXKECTBO 3HaueHuM Qynkiuu. Hynu Qyskum.
ITpoMexyTku 3HaKomoctostHcTBa. UeTHble M HeueTHble (yHkumu. Ilepuoguueckue
¢ynkiun. [IpomexxyTku MOHOTOHHOCTH (pyHKIMK. MaKCHUMyMbl U MUHUMYMBI ()YHKITHH.
Haubonbiiee n HauMeHblee 3Ha4eHNs (PYHKIIMN Ha IPOMEXKYTKE.

JIluneliHasg, KBagpaTuyHass U JApOOHO-TMHENHas (QyHKUMU. OJIEeMEHTapHOe
UCCIIEJOBAaHUE U TIOCTPOEHHUE UX I'pa(UKOB.



CrenenHass (QyHKUMsS C HaTypaJbHbIM U ILEJNbIM MoKa3areneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpauk KOpHS N-0il CTENEHU KaK (YHKIMH OOpaTHOU CTENeHU
C HATypaJIbHBIM [T0OKA3aTEJIEM.

[lokazarenpHast u Jorapupmudeckas (yHKIMH, HUX CBOWCTBA U TpaduKH.
Hcnonp3oBanue rpagukoB GyHKIUN 715 pEIICHUS YpaBHEHUIA.

TpuronomeTrpudeckas OKpyKHOCTb, ONPEIEIICHUE TPUTOHOMETPUUECKUX QYHKIHUI
YHICIIOBOTO apTyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCHUMOCTH B peajbHBIX Ipoleccax U sBieHUsAX. ['papuku
pEAIbHBIX 3aBUCUMOCTEM.

Havyana maTeMaTH4eCKOro aHAJIu3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMS  ITOCJIEIOBAaTSIbHOCTEH. MeTox
MAaTeMaTUYECKOW HWHAYKUMHA. MOHOTOHHBIE M OTPAaHUYCHHBIE IIOCIEAOBATEIBHOCTH.
HcTopust BO3HUKHOBEHHUSI MATEMATUYECKOTO aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M TreOMETpUYECKasl Mporpeccuu. beckoHeyHo yObIBaromias
reoMerpuueckas mnporpeccuss. Cymma OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUUYECKOM
IIPOTrpeCCUU. JIMHENMHBIA U 3KCIOHEHUUAIBbHBIN pocT. Hucio e. dopMysna CIOXKHBIX
MPOLEHTOB. Vcnonp30BaHne MPOrpecCUu Ul PEIICHUS PEAbHbIX 3aa4 IIPUKIIATHOTO
Xapakrepa.

HenpepoiBHble PYHKIIMM W WX CBOMCTBA. TOUKHM pa3pbiBa. ACUMIITOTHI rpapuKoOB
¢ynkuuid. CBoicTBa (YHKUMI HENMpEepbIBHBIX Ha OTpe3ke. MeToa WHTEpBalioB
IUI pellieHus: HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNMPEPhIBHBIX (PYHKIMM ISl peIIeHUs
3a/1a4.

IlepBas u BTOpas mnpousBojaHble ¢yHKUUU. OrnpeneneHue, TeOMETPUUYECKUN
1 (U3NYECKUI CMBICI MPOU3BOIHON. YpaBHEHHUE KacaTeIbHOM K Tpaduky QyHKIHH.

[IpousBoanbie snemMeHTapHbIX GyHKIUNA. [Ipon3BogHas CymMMBbI, MPOU3BEICHUS,
YaCTHOTO M KOMIO3UIUU (QYHKLIUH.

MHokecTBa M JIOTHKA
MHOXeCTBO, Olepalny HajJ MHOXECTBaMU U MX CBOICTBA. Jluarpammbl Dinepa—
Benna. [IpumeHeHne T€OPETUKO-MHOKECTBEHHOTO ammapara Jyisi OMUCAHUS PEeATbHBIX
MIPOIICCCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYyTUX y4eOHBIX MPEAMETOB.
Onpenenenue, TeOpeMa, CBOMCTBO MaTEMaTUYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yucsia 1 BbIYUCICHUS
Hatypanbsubie u nienbie uncna. [Ipumenenne npu3HakoB JETMMOCTH HEITbIX YUCET,
HanOoJpIui o0t nenurens (nanee — HOJ) m HammensbIniee oo1iee kpatHoe (manee —
HOK), octatkoB no moaysto, anroput™ma EBkiinaa st peieHus 3a71a4 B LEbIX YACIaX.
Kowmrmnekcapie uncna. Anrebpanyeckas U TpUrOHOMETpudecKas (OpMbI 3alich
KOMIUIEKCHOTO 4YHciia. ApupMETHYEeCKHe Orepalud ¢ KOMIUIEKCHBIMU YHCIIAMHU.



N300pakeHre KOMIUIEKCHBIX YMcesl Ha KOOpAuHaTHOM miockoctu. dopmyna Myaspa.
Kopuu n-ofi creneHn W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMILJIEKCHBIX YHCell
JUTst petieHust GU3MYEeCKUX U TeOMETPUUYECKHX 3a/1ay.

YpaBHeHMs M HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YpPAaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI
U CHCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0O0p KOpHEN TPUTOHOMETPUUECKHUX YPABHEHUI C MOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. Pernienne TpuroHoMeTpuIeCKuX HEPAaBEHCTB.

OCHOBHBIE METO/BI PELLICHUS IOKA3ATENIbHBIX U JIOTAPU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEMIEHUS CUCTEM M COBOKYIIHOCTEM palMOHAJIBHBIX,
UppalMOHATIbHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu.

IIpruMeHenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHHUI0 MAaTeMaTUYECKUX
3a7a4y U 3a]a4 W3 pa3u4HbIX 00JIacTeld HAyKUM U PEaIbHOM KWU3HHW, WHTEPHpPETaLUs
ITOJIyYEHHBIX PE3YJIBTATOB.

DOYyHKUMU U TPAaPUKH

I'pacduk komno3unuu GpyHKIMM. ['eomeTpudyeckue o0pasbl ypaBHEHUI U HEPABEHCTB
Ha KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaAPUKH.

['padprueckue MeTobl pelleHrs YpaBHEHU U HEPABEHCTB. [ 'paduyeckrue MeTO b
peuieHus 3a1ad ¢ mapaMeTpamu.

Ucnonp3oBanne  rpagukoB  (QYHKIOMH A7 WCCIACAOBAHHUS  MPOIECCOB
M 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT TMPHU PEUICHUM 3aJad M3 JAPYTruX Y4eOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Hayajia maTeMaTH4eCKOro aHAIM3a

[IpumeHnenne TPOUZBOMAHONW K UCCIEAOBaHWIO (QYHKIUA HAa MOHOTOHHOCTH
U dKcTpeMyMbl. HaxoxaeHne HanOoJbIIero 1 HauMEHbIIEro 3HAYeHUI HerpepbIBHON
(YHKIIMM Ha OTpe3Ke.

IIpuMeHeHre NpOU3BOIHOM ISl HAXOKAEHUST HAMITYYILETO PEIICHUS] B MPUKJIAIHBIX
3a/iayax, Juisi OpeieJIeHUsl CKOPOCTH M YCKOPEHUs IIpoliecca, 3aJaHHOT0 POopMYJIION Wi
rpaduxomM.

ITepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO  IepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

HNuterpan. I'eoMeTpudeckuil CMBICI HHTETpaia. BbelYMCIEHHE ONpPENeeHHOIO
uHTerpana no popmyne Hetorona—JleiOuua.

[IpuMeHeHre MHTErpana Juisl HaXO0XKACHHs TUIoONael MIOCKUX (GUryp u oo0beMoB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemenudt  auddepeHunanbHbBIX — ypaBHeHM. Maremaruyeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 UG (HEepeHIINATbHBIX YPaBHEHHIA.



HPEAMETHBIE PE3YJIbTATBI

K xoniry oOyuenus B 10 kiiacce oOy4aroniuiicss MOJIy4YHUT CIETYIONINE MPEIMETHBIE
pe3yNbTaThI MO OTACIBHBIM TeMaM ¢eiepantbHON paboueii mporpaMmbl yueOHOTO Kypca
«Anrebpa 1 Hayajga MaTeMaTUYECKOTO aHATHU3aY:

Yucaa 1 BBIYUCTICHUA:

CBOOOZIHO OMEpUpOBaTh MOHATHAMH: paIlMOHAJIbHOE YHUCIO, OECKOHEYHas
NepruoInyecKast 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
U JE€UCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBLHOTO YUCIA;

MPUMEHSATH IPOOHU M MPOLIEHTHI JJISl PEUICHUS MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpacier 3HaHUU U PeajbHOU KU3HU;

MPUMEHATh TPUONMKEHHbIE BBIYUCIICHMS, NPAaBWIA OKPYIJIEHHS, NPUKUAKY
1 OLICHKY pe3yJIbTaTa BBIYUCICHUM;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENEHb C LIEJIBIM MTOKa3aTeNIeM, HCII0JIb30BaTh
HOIXOAIIYI0 POpPMY 3aIIUCH AEHUCTBUTEIBHBIX YUCEN JUISl pELICHHS IPAKTUUECKUX 3a/1a4
U NIPEJCTABIICHUS T1aHHBIX;

CBOOOJHO ONEPUPOBATH MOHATUEM: aApPUPMETUUYECKUNA KOPEHb HATypaJbHOU
CTEIEHU;

CBOOOZIHO OIEpPUPOBaTh IOHATUEM: CTENEHb C PAlMOHAIBHBIM IOKA3aTeJeM;

CBOOOZHO ONIEPUPOBATH MOHATUAMMU: JIOTApU(PM UUCIA, IECITUYHBIE U HATYpaJIbHbIC
JorapuQmbL;

CBOOOJHO OMNEpPUPOBATH TMOHATUSIMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIE€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATHAMU: APKCHUHYC, APKKOCMHYC W AapKTAHTE€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHECHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,;

MIPUMEHSTh PAa3JIMYHBIE METObI PEIICHUS PAIMOHATBHBIX U APOOHO-PAITMOHAIBHBIX
YPaBHEHHM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS HEPABEHCTB;

CBOOOJHO OIEpUPOBATH TMOHATHUSMHU: MHOTOYIEH OT OJIHOW MEePEeMEHHOM,
MHOTOWICH C IeJbIMU KOd(hPUIMeHTaMu, KOPHH MHOTOWIEHA, TMPUMEHSTH JCICHHE
MHOTO4JIEHAa HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nms pemeHus
3a/1ad;

CBOOOJHO OIEpUPOBATh MOHATUSMU: CHUCTEMa JMHEHWHBIX YpaBHEHUW, MaTpuIIa,
ONpPENENIUTENIb MATPULIBI 2 X 2 U €ro FreOMETPUUYECKUIN CMBICI, UCTIOIb30BaTh CBOMCTBA
ompenenurens 2 X 2 i BBIYMCIEHUS €Tr0 3HAYEHHs, NPUMEHSTh OIPEICTUTENN
JUISl PEIIEHUsS CHUCTEMBI JIMHEMHBIX YPAaBHECHHM, MOJEIUPOBATH PEAJbHBIC CUTyallUU
C MOMOIIBIO CHCTEMBI JIMHEWHBIX YPABHEHUH, HCCIEA0BATH IMOCTPOCHHBIE MOJCIHN
C IOMOIIIBIO MATPHIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATD MOJIYYEHHBIN PE3YIIbTAT;

UCII0JIb30BaTh CBOMCTBA JEHCTBUN C KOPHAMH JJIsl MPe0Opa30BaHMs BhIPAXKECHU;



BBIMIOJIHATh TIPEOOPa30BaHUsl YMCIOBBIX BBIPAKEHUN, COJEPXKAIIUX CTENEeHU
C pallMOHAJIBHBIM MMOKA3aTEIIEM;

UCIOJIb30BaTh CBOMCTBa JIorapu(MoB Jisi MpeoOpa3oBaHus JIOTapuPMHUUECKUX
BBIPAKCHUM;

CBOOOJHO  ONEPUPOBATH  MOHATUSMHU:  HppalMOHAIbHBIC, IOKa3aTeJIbHbIC
U Jlorapu(MuUecKue ypaBHEHHUS, HAXOJIUTh UX PEIICHHS C MOMOIIbI0 PaBHOCUIIBHBIX
NIEPEXOJIOB WIIM OCYIIECTBIISAA POBEPKY KOPHEM;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUeckue GOpMyJbl 1Jisi HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJTHO OINEPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YPaBHEHHE, MPUMECHSITh
HEeoOXouMble (HOPMYJIBI JJIsI PELICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHMU;

MOJIETTUPOBATh PEabHbIC CUTYallUd Ha S3BbIKE alNreOpbl, COCTABIIATH BBIPAKECHHUS,
YpPaBHEHHUsI, HEPABEHCTBA II0 YCIIOBUIO 3aJa4yd, MCCIEIO0BATh ITIOCTPOCHHBIE MOJEIU
C UCIOJIb30BAaHUEM ammnapara ajareOpsl.

DOYyHKUMU U TPaPUKH:

CBOOOJIHO OINEpPUPOBATh MNOHATUAMU: (QPYHKLHS, CIOCOOBI 3alaHusi (yHKUUH,
B3aUMHO OOpaTHbIe (PYHKIMU, KOMIIO3ULIUS (PYHKUUH, Tpaduk (DYHKLHMH, BBIIOIHATH
aJIeMEeHTapHbIe TPeoOpa3zoBaHus rpa@uKoB HYHKIIHIA;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: 00JIaCTh ONPEAETICHNUS U MHOYKECTBO 3HAUECHUI
byHKIIMY, HYTU QYHKIIHH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOMIHO  OMepUpOBaTh MOHATHSAMH: UYETHbIE M  HEYeTHble (PyHKIHUH,
nepuoaAnyYecKre (QYHKIHMHM, TPOMEXKYTKH MOHOTOHHOCTU (PYHKIMH, MaKCUMYMBbI
U MHHUMYMbl (QYHKIMH, HauOoNblllee W HaUMEHbIIEe 3HauYeHUe (QYHKIUU
Ha TIPOMEXKYTKE;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CTEIIEHHAs! (PYHKLMS C HATYpaJIbHBIM U LIETBIM
mokasaresieM, rpapuK CTENEeHHOW (YHKIMH C HATYpaJlbHBIM U IEJIbIM IOKa3aTeseM,
rpaguKk KOpHS n-OM CTENMeHW Kak (PYHKIMU OOpaTHOW CTENEHU C HATypalbHBIM
noKazareseM;

OTIEpUPOBATH MOHATUSAMH: JTMHEHHAS, KBaJpaTHIHAs U JPOOHO-TMHEHHAs HYyHKIIUH,
BBITIOJTHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TTIOCTPOCHUE UX IpaUKOB;

CBOOOJITHO ~OMEpPUpPOBAaTh MOHATHSMM: TIOKa3aTeidbHAas W JIorapupmuueckas
(byHKIIUU, UX CBOMCTBA U Tpa(UKH, UCTIOJIH30BATh UX TPpa(UKHU 711 pEIICHUS YPaBHEHU;

CBOOOJHO  OMEpPUPOBATh  TMOHSATHSIMH:  TPUTOHOMETpUYECKas  OKPY)KHOCTb,
oTpesieNieHUe TPUTOHOMETPUIECKUX (QYHKITUI YHCIOBOTO apTyMEHTa;

MCIOJIb30BaTh Tpaduku (QYHKIUN AJIs UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
Opy peUIeHUM 3aJad U3 JPYTrux Y4eOHBIX MPEIMETOB W PEaIbHOM KU3HU, BBIPAKATH
(dopMynaMu 3aBUCUMOCTH MEXKAY BEIHMUNHAMU;

Hauyana MaTemaTH4ecKOro aHaIu3a:
CBOOOZIHO ONEpUPOBAaTh MOHATHAMH: apudmeTnyeckas U TIeOMETpUYEcKast
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKash MPOTPECCHs], JIMHEUHBIN



M SKCIIOHCHIIMAIBHBIA POCT, (OpMyJia CIOKHBIX MPOICHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BATh IPOTPECCUU JUISI PEIICHUSI pealbHBIX 3aa4 MPUKIIAHOTO XapaKTepa;

CBOOOJHO OINEPUPOBATh MOHITUAMH: IOCIEI0BATEIILHOCTh, CIIOCOOBI 3a/laHus

MOCIIeI0BATEIbHOCTE, MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIEI0BATEILHOCTH, TIOHUMATh
OCHOBBI 3apO’KJICHUSI MAaTEMaTUYECKOTO aHalIu3a KaK aHalin3a OECKOHEYHO MaJbIX;

CBOOOJHO OIMEPUPOBATh MOHITHSIMH: HEMPEPHIBHBIC (YHKIMH, TOYKH pa3phbiBa
rpaduka GyHKIIMU, aCUMITOTHI rpaduka QyHKIMY;

CBOOOJTHO ~ ONEPUPOBATH TMOHATHEM: (YHKIHWS, HEMpephIBHAS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (QYHKITUH JIJIS pEIICHHS 3a/1a4;

CBOOOZIHO ONEpUPOBATHh NMOHATUAMU: NEPBAsl U BTOPAsi MPOU3BOAHBIE (PYHKIIHH,
KacarenbHas K rpaduky QyHKINY;

BBIUMCIISTH POU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOI'O M KOMIIO3UILIUU JIBYX
(YHKIIHIA, 3HATH TPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUI CMBICT IPOU3BOAHON AJIsl PELLICHUS
3ajau.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: MHOKECTBO, OTIEpAllMK Ha/I MHOXKECTBAMH,

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar JJjs ONMHCAHUS PEATbHBIX
IIPOIICCCOB M SBJICHUH, TIPH PEIICHUH 3a71a4 U3 IPYTUX YICOHBIX IIPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSTUSMU: OIpEIeNIeHUe, TeopeMa, YypaBHEHHE-
CJIEACTBUE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J0KAa3aTeIhCTBO, PaBHOCHIbHBIC
YPaBHECHUS U HEPABCHCTBA.

K koH1y oOyuenus B 11 ki1acce o0yyaronuiicst NOIyYUT CAEAYIOLUIUE TPEAMETHbIC
pe3ynbTaThl O OTAEIBHBIM TEMaM (enepanbHoi padouel mporpaMmbl yueOHOTO Kypca
«Anre0Opa 1 Hayala MaTEMaTHYECKOTO aHAIN3A»:

Yucia 1 BBIYUCTICHUSA:

CBOOOJHO OIEpUPOBaTh MOHATHSAMU: HATypajdbHOE W 1I€JI0€ YKCJIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEI, UCIO0JIB30BaTh MPU3HAKK ACTUMOCTH 1enbix yuces, HO/J
1 HOK HarypanbHBIX UKcel JUIsl pelieHus 3a/1a4, TPUMEHSITh anroput™ EBkinunaa;

CBOOO/IHO OTIEpUPOBATH MOHITUEM OCTATKa MO MOAYJII0, 3alUChIBATh HaTypalbHbIE
YHUCJIa B Pa3JIMYHBIX MMO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATh TOHATUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUICKCHBIX ~YHCEJ, TPEACTaBIsATh KOMIUIEKCHBICE 4YHCIa B ajlreOpandecKou
U TPUTOHOMETPUYECKOW (popMe, BBIMOJHATH apU(PMETHUECKHUE ONepalud ¢ HUMH
U U300pakaTh HA KOOPJMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEPHPOBATH  TOHATHSAMHU:  HMppAlMOHAIBHBIC, TOKA3aTeIbHBIC
U Jiorapu(MuuecKkue HepaBeHCTBA, HAXOAUTh UX PEUIEHUS! C MOMOIIbIO PABHOCHIIbHBIX
IIEPEXO0/I0B;



OCYILECTBIIATh OTOOp KOpPHEH NpU PELIEHUH TPUTOHOMETPUUYECKOIO YpaBHEHMS;

cBOOO/IHO OTIEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, TPUMEHSTh
HeoOXoauMble (QOPMYJIBI JUJISI PEIIEHUST OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHUX
HEPaBEHCTB;

CBOOOZIHO OMNEpUPOBAaTh TIOHATUSMHU: CHCTEMa M COBOKYMHOCTh YpaBHEHHI
YU HEPaBEHCTB, PABHOCWIIbHBIE CHCTEMBI U CHCTEMbI-CIEICTBUS, HAXOAUTh PEIICHHUS
CUCTEMBI M COBOKYIIHOCTEH pAalMOHAIbHBIX, HWPPALHOHAIBHBIX, IIOKA3aTEJIbHBIX
1 JIOTapU(PMUUECKUX YPAaBHEHUI 1 HEPABEHCTB;

pemaTh palHMoOHAaJIbHBIE, HUPPALMOHAIIBHBIE, MOKA3aTeNbHbIE, JIOrapu(pMUUECKUe
Y TPUTOHOMETPUYECKUE YPAaBHEHHUS U HEPABEHCTBA, COJAEPKAILME MOTYJIH U TAPAMETPBhI;

NPUMEHSATH I'paruecKue METOIbI IJIsl PEIICHHs YPaBHEHUI U HEPABEHCTB, a TAKkKe
3a/1a4 C ImapaMeTpaMu;

MOJICIMPOBATh PEAIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3aJa4H, UCCIIEI0BATh [IOCTPOCHHBIE
MOJEJIM C HCIIOJIb30BAaHUEM ammnapara ajareOpbl, MHTEPHPETUPOBATH IMOTYYEHHBIN
pe3ynbrar.

DYyHKUMHU U TPaPUKH:

CTPOUTh TpaUKU KOMIO3ULIMKU (PYHKIMA C TOMOIIBIO 3JIEMEHTApHOIrO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH I€OMETpHuYecKue oOpa3bl YpaBHEHHUN M HEPaBEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

MPUMEHATH QYHKUUHU JJI1 MOJIETMPOBAHUS U UCCIIE0BAHMS PEAbHBIX MPOLIECCOB.

Hauyana maTeMaTn4yecKkoro aHajamn3a:

UCIIOJIb30BaTh TMPOU3BOJHYIO [IJIsi HCCleNOoBaHUsA (YHKIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI;

HaxOJIUTh HauOoOJblliee W HaWMEHbIee 3HaueHUus (YHKIUN HETIPEePHIBHOU
Ha OTpE3KE;

UCIIOJIB30BaTh  TMPOW3BOJHYIO  JUISI  HAXOXKJICHHWS  HAWIYYIIErOo  PCIICHHS
B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-DKOHOMUYCCKUX, 3a/Ja4ax, IS OMPEACICHUS
CKOPOCTH ¥ YCKOPEHHUsI MPOIIECcca, 3aJaHHOTO (OpMYIION UTH TpaduKoM;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: MEPBOOOpa3Has, OMPEACICHHBIM WHTErpal,
HaXOJIUTh MIEPBOOOPA3HBIC MIIEMEHTAPHBIX (YHKITUN U BBIYUCIISITH MHTETPAJI 110 GopMyIie
Hrrorona—Jleiibnuna;

HAXOJIUTh TUTOIIA/IH ITIOCKUX (PUTYP U 00BEMBI TEJT C TOMOIIBIO HHTETPAJIA;

MMETh TPEJCTABICHUE O MaTEeMaTHYECKOM MOJACIUPOBAHUM Ha MpPUMEpe
cocrapieHus nuddepeHImanbHbIX YpaBHCHUN;

pemath TMpUKJIaJHbIE 3a7add, B TOM YHCIE COIHMAIbHO-dKOHOMHUYECKOTO
1 (PU3UYECKOTO XapaKkTepa, CPeICTBAMHA MAaTEMAaTHYECKOTO aHATN3a.
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10 KJIACC
Haszpanue OcHOBHBIE BU/IbI ACSTEILHOCTH
OcHOBHOE coziep>KaHne
pazzeina (TeMbl) o0yyJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBath TEOPETUKO-
JCCTBUTEIILHBIX YHCEIL. HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII arnmapar
MHOrOo4JEHBI. Jwuarpammel Oisiepa — BeHna. JUUIS OIIMCAaHUA X014 PELICHUS

PanmonansHbIe ypaBHCHHUS
1 HEPaBEHCTBA.

CucreMsl JIMHEHHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUTSL PEIICHUS 3a/1ay.

Panmonanpnbie yncna. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHIE IPOOH.
[Tpumenenue npoOeii 1 MPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JlerCTBUTENBHBIC YHCIA.
PanronanbHbIe U MppaliMOHAIbLHbBIC
gucaa. ApudMEeTHIECKHUE OIepalluu

C IEVICTBUTENHLHBIMH YHCJIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTa. [IpubnmxeHnHbIe
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKUKA U OLIEHKA pe3ysibTaTa
BBIYMCIICHUM.

MaTeMaTHYECKHX 3a7a4, a TAKKe
pEeaNbHBIX POLIECCOB U SIBJICHUM.
OnepupoBatTh MOHSATUSIMU:
palMoOHANIbHOE YUCIIO0, OECKOHEUHAs
nepuoIMyYecKast IpoOb, TPOLICHTHI;
VPPALMOHAIBHOE U IEUCTBUTEIBHOE
YUCJI0; MOAYJIb JEUCTBUTEIBLHOTO
YHCJIA; UCIIOJIB30BaTh 3TU MTOHATUS
IIPU IPOBEAECHUY PACCYKICHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOLICHTHI LISl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUW U pealbHOU KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIUHCIICHUS, IPABUJIA OKPYTJIEHUS,
MIPUKUJIKY U OLIEHKY pE3yJbTaTa
BBIYMCIICHUN.

13
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OCHOBHBIE METO/IbI PEIICHUS LIEIBIX

U IPOOHO-pAIlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIEIBIMU
kodpunmnentamu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIbI
pEIIeHUs palMOHATBLHBIX U IPOOHO-
paLMOHAJIbHBIX YPABHEHUM; a TAKKE
METOJI UHTEPBAJIOB ISl PEILIECHUS
HEPABECHCTB.

OneprpoBaTh NOHATUSIMHU MHOTOYJIEH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHH;
IIPUMEHSATH JACJIEHUE MHOIOWJICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera s pemienus
3a/1ay.

OneprpoBaTh NOHATUAMU: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MAaTpPHUIIA,
ONIPEAECIUTENIb MATPULIBL.
Hcnonb30BaTh CBOMCTBA
ONpeAENUTEIIs 2 X 2 1711 BBIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIIN JJIs1 PELICHUS CUCTEMBI
JIMHENHBIX YPaBHECHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C IMOMOIIBI) CUCTEMBI JIMHENHBIX
YPaBHEHHUI, UCCIEN0BATh
MTOCTPOEHHBIE MOJAEIH C IOMOILBIO
MATpPHIL U OIIPELICTIUTEIIE,
VMHTEPIPETUPOBATH MTOJTYYEHHBIN
pe3yJibTar

14
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OyHKIMHU U Tpauk.
Crenennast GyHKIUSA
C IICJIBIM TIOKa3aTeIeM

12

OyHKIUSA, CIOCOObI 3a1aHusT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobpazoBaHus rpa@uKkoB QyHKITUH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YeTtHble 1 HEUETHBIE QYHKITUH.
[leproanueckue QyHKINU.
[IpoMexyTK MOHOTOHHOCTHU
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbomnbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe

UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB

3TUX PYHKIUH.

CreneHsb ¢ IeJIBIM ITOKa3aTelIeM.
bunom HeroTona.

Crenennast GyHKIHSI C HATYPaTbHBIM
U LIeJIBIM IToKa3aTteyieM. Ee cBoiicTBa
U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOocoOBbI 3a/1aHusl PYHKINN; B3aUMHO
oOpaTHble (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux GyHKIMH, 00IaCTh
OIpe/ieNICHUs] U MHOXKECTBO 3HAUEHUHN
byHKUMU, HYJIW QYHKIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHdHasi, 1poOHO-
JWHEWHAs U CTeTeHHas (QyHKIIUH.
BbINOMHATE 351eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (PYHKIINU, HAXOAUTH
IPOMEXYTKA MOHOTOHHOCTH
(bYHKITMHN, MAKCUMYMbBI I MUHUMYMBI
dbyHK1IMK, HAaHOOIbIIIEe M HAUMEHbIIIEEe
3HaYeHUE (PYHKIIMH Ha TPOMEXKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIHUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpe/IeSICHHE U CBOMCTBA
CTENEHH C LIEJIBIM [TOKa3aTeleM;

15
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noAXoAsIyIo Gpopmy 3anucu
JNEUCTBUTEIBHBIX YUCEIT JUISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEACTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpPOBaTh, 3aITUCHIBATH
n-OU CTEIICHHU. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (hopme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTEIEHU n-0i CTEeTeHH JIIsl IpeoOpa3oBaHus
U KOPHU. BBIPAKCHUM.
HppanroHanbHble ypaBHEHHUS. Haxonuts pemienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YpaBHEHUH C MOMOIIbIO
UPpALUOHATBHBIX YPABHEHU. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCHIIBHBIE TIEPEXOBI B PEILICHUH OCYILIECTBJISASL POBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. Crtpouts rpadguk GyHKIIUN KOPHS
CaoiicTBa 1 rpaduK KOpHS n-oi n-0#l CTereHu Kak 0OpaTHOU
CTENEHHU KaK (PyHKIHUN 0OpaTHOU JUTsl QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIIEHU C HATypaJIbHBIM MOKa3aTesIeM NIOKa3areseM
[TokazaTenpHast GyHKIIUS. 10 Crenenp ¢ paMoOHaIbHBIM @opMyIIMpPOBATH ONPEICIICHNUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTesIeM U €€ CBOMCTBA.
[TokazarenbHast GyHKIUS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PEUICHUS MMOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C pallMOHATBLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus
YHCJIOBBIX BBIPAXKEHUM, COAEPKALINX
CTENEHU C PallMOHAIBHBIM
IIOKA3aTeJIEM.

Hcnonn3oBath mudpoBbIe peCcypCh

16
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JUIS IOCTPOEHUs rpaduka
noKa3aTeNbHON (QYHKIIUU U U3YUCHHUS
€€ CBOMCTB.

Haxonuts pemenus moka3aTeabHbIX
YpaBHEHUU

Jlorapupmuyeckast pyHKIUS.

Jlorapudwm yucna. CroiicTpa

JlaBath onpenenenue Jorapudpma

Jlorapudmuueckue norapudpma. JlecssTuaHbie YHUCIIa; AECITUYHOIO U HATYpaabHOTO
ypaBHEHUS U HaTypajbHbIC JTOTapU(pMBI. Jorapudma.
[IpeobpazoBaHue BEIpaKEHUH, Hcnonb3oBath cBOICTBA JIorapu(MoB
coJiepKaluX JorapuQpmel. U1 IpeoOpa3oBaHus
Jlorapudmuyeckas GyHKIUA, Jorapu(MUYECKUX BBIPAKEHU.
ee CBOiCTBa U rpaduK. Crpouts rpaduk norapupMuyecKon
Ucnons3oBanue rpaduka GyHKIUN dbyHKIIMU KaKk 0OpaTHOM
JUTSI pEIICHUs] YPaBHEHUI. K [MOKa3aTeIbHOU U UCIIOIb30BAThH
Jlorapumuueckre ypaBHEHHUS. CBOWCTBA JIOrapu(PpMUUECKON (PyHKIIUH
OCHOBHBIE METOJIbI PEIICHUS JUTSL peLIeHus 3a/1ay.
jorapuMUYECKUX YPaBHEHUH. Haxonuts pemenus
PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUU Jorapu(pMUYECKUX YpaBHEHUI
JgorapuMUYECKUX YPABHCHHM C IMOMOIIIbIO PABHOCUJIBHBIX MEPEX0I0B
WM OCYILECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC M KOTaHTeHC | JlaBaTh ompenesieHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>XKHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOI'O apTyYMEHTA; a TaKKe
apKCUHyca, apKKOCUHYCa U
apKTaHTeHCa YKcla.

17
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Perienne TpuroHOMeTpUYECKUX
YpaBHEHUU

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIbI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOpMYITBI TPUTOHOMETPUHU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Meton MaTeMaTH4E€CKOM UHAYKIIUU.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmernueckasi u reOMeTpUYECKast
POTPECCUM.

beckoneuno yobiBaromias
reoMeTpudecKasi Iporpeccus.
CyMMma 6eCKOHEUHO YOBIBaOIICH
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMAIbHBIN
pocrt. Huco e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISl PELIEHUS PEATIbHBIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
IIOCIICAOBATCILHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIE0BaTEILHOCTH Ha
MOHOTOHHOCTh M OTPAHUYEHHOCTb.
[TonmyyaTe npeacraBieHue

00 OCHOBHBIX HCSAX aHAIM3a
OECKOHEYHO MaJIbIX.

JaBarb onpenenenue
apu(pMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOJIUTh CYMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAOIICH
T€OMETPUYECKON MPOTPECCUH.

18
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Hcnonp3oBath nporpeccun

JUISL pEIICHUS 3a/1a4 MIPUKIIATHOTO
XapakTep.

[TpumeHsITh POPMYITY CIOKHBIX
MPOLICHTOB JIJI PEIICHUS 3a]1a4
U3 peaabHON NMPAKTHKU

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE QYHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB PYHKIUH.
CaoiicTBa (hyHKLIHI HEMPEPBIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOU3BOIHbIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUNA U (PU3NIECKUN CMBICTT
IIPOU3BOJHOM. Y paBHEHUE
KacaTelbHOU K TpaduKy (yHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO

¥ KOMTIO3UIIMU (DYHKIIAN

OnepupoBaTh NOHATUAMU: DyHKLIUSA
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (YHKLIHUH, ACUMIITOTA
rpadguka QyHKIIUH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
(GYHKIMHI 115 perieHus 3a1ad.
OnepupoBarh NOHATUAMU: IIEPBasi U
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUI CMBICI TPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIbHOM.
Bprauciiate npou3BOIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CII0KHOU
byHKITIH.

N3y4yaTh NpOU3BOAHBIE SJIEMEHTAPHBIX
byHKITH.

Hcnonb30BaTh TEOMETPUUECKUAN

U (PU3HYECKUN CMBICI IPOU3BOTHOMN
JUISL PELIEHUS 3a1a4

19
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[ToBTOpEHue, 06001ICHME,
CHCTEMATH3aIUs 3HAHUI

OCHOBHBIE MOHATHS Kypca aJire0pbl
M HavajJ MaTeEMaTHYECKOr0 aHaJInu3a
10 knacca, o6001IeHIE

U CHUCTEMaTu3aIys 3HaHUI

[IpuMeHsITh OCHOBHBIEC TOHATHUA Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHajIu3a JUIsl petieHus 3a1a4y

U3 peATbHOM KU3HU U IPYTUX
IIKOJBHBIX MPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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11 KJIACC
HazBanue Kommnuectso OcHOBHOE cozepKaHue pasaena OCHOBHBIE BU/IBI IESITEIIBHOCTH
pazzeina (TeMbl) 4acoB (TeMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [Iprmenenne npon3BogHON Ctpouts rpak KOMIIO3UIIUU

C MOMOIIBIO TPOU3BOJHOM

K MCCJIEIOBaHUIO (DYHKIIUI

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
Haxoxxnenue HanOobIero

Y HAMMEHBIIET0 3HAYCHUS
HENPEepbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHON

JUIS HAXOXKICHUSI HAMITydlIero
pEIIeHNs B IPUKIIATHBIX 3a]a9ax,
IUIL OIIPEJICIIEHUSI CKOPOCTH

U yCKOpEHUs IpoLecca, 3aJaHHOT0
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
["'eomeTrpuueckue 00pa3bl ypaBHEHUH
Y HEPABEHCTB Ha KOOPAWHATHOM
TUIOCKOCTHU

(GYHKUIHN ¢ TOMOILBIO 3JIEMEHTAPHOTO

HCCICAOBaHUA U CBOMCTB KOMIIO3HMIIUH.

CtpouTth reomeTpruecKue o0pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBath MpOU3BOAHYIO

JUISL KCCIe10BaHuUs (PYHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJIbIIEE U HAUMEHbLIIEe
3Ha4YeHUs PYHKIUU HEMPEPHIBHOUN HA
OTpE3Ke; CTPOUTH rpapuKu PyHKIUI
Ha OCHOBAHMM MPOBEJECHHOTO
UCCIIEIOBAHMS.

Hcnonp30BaTh NPOU3BOIHYIO

JUTSI HAXOXKJEHUS HAWTy4YIIEro
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COIMAIbHO-A)KOHOMHYECKHUX, 3a7a4aXx,
JUTSl ONIPEAEIIEHHS] CKOPOCTH

U YCKOpEHH4 Ipoliecca, 3aaHHOrO
bopmyoit unu rpadpuKom.

[Tonydyats npencraBieHue
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0 NPUMEHEHUHU MPOU3BOTHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBatTh MOHITUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie NepBOOOpa3Has U ONpeAeICHHBIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HAaXO0/JIEHUs TEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIIUN U BEIYUCIIATD
HNurerpan. 'eomeTpruyecknii CMbICIT uHTerpai no gopmyne HeroTona—
MHTEerpana. Beruucienue JletiOHuma.

ONPENEICHHOTO0 HHTETpaJIa Haxonuts miiomaau miockux Guryp
o opmyne Herorona— JleitOaua. ¥ 00BEMBI TeJl C TOMOIIBIO
[Ipumenenue nuTerpana ONpEEICHHOTO0 HHTETpaIa.

JUTSL HAXOXACHUS MJI01a e 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYpP B 00BEMOB MO/JICTUPOBaHUEM Ha TIpUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINATBHBIX YPaBHEHUIA.
[Tpumeps! pemennii [TosmyyaTs npeacTraBiaeHue O 3HAYCHU U
nuddepeHanbHbIX YPaBHEHUH. BBEJCHUS MMOHITHUS UHTErpaia
MareMaTtrnyeckoe MOIEIINPOBAaHUE B Pa3BUTHU MaTEMaTUKU

peanbHBIX MPOLIECCOB C TOMOIIBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath ¢ poBhIe pecypChbl

TPUTOHOMETPUYECKUX CBOMCTBa U TpaduKwy. JUTsl TIOCTPOEHHUSI TpaMKOB

GyHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIIUU

Tpuronomerpuueckue YPAaBHEHHM C IOMOILBIO Y U3YUYEHHUSI UX CBONCTB.

HEpAaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLECTBISTH 0TOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKON

OKPYXHOCTH.

[TpumeHsTh GOpMYITBI TPUTOHOMETPUHU
JUISl pELIEHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB.
Hcnonb3oBath nudpoBbie pecypchl
JUISI IOCTPOEHHUSI M UCCIIEJOBaHUS
rpagukoB QyHKIHIA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JTOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaOHATBHBIX, TOKA3aTEIBHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHOMN
U JjorapumMuIeckoit GyHKIui

K PEUIEHUIO MOKa3aTeIbHbIX

U JJOTapu(PMUUYECKUX HEPABEHCTB.
OG6ocHOBaTh PaBHOCWIBHOCTh
NEPEXO0JIOB.

Pemate uppanmonanbHubie

U KOMOMHUPOBAaHHbIE

HEPaBEHCTBA,

C MIOMOUIBIO PABHOCUJIBHBIX
NEPEXO0JIOB.

Hcnons3oBaThk rpaduueckue METO bl
Y CBOMCTBA BXOJSAIINX B YpaBHEHHUE
WA HEPABEHCTBO (QYHKIUI

JUISl pELLICHUS 334U
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KommniekcHpie ynciia 10 Komnexkcupie uncna. Anreopandeckas | OnepupoBaTh HOHATUSIMH:
Y TPUTOHOMETpUYECKast POPMBI 3aITUCH | KOMITJIEKCHOE YHCIIO0 K MHOYKECTBO
KOMIIJICKCHOT'O YHCJIa. KOMIIICKCHBIX YHCEII.
Apudmernueckue onepanuu [IpencraBisiTh KOMIUIEKCHBIC UHCIIA
C KOMIIJICKCHBIMH YHMCJIAaMHU. B aJreOpandecKoin
N3o06pakeHne KOMIUIEKCHBIX YUCET U TPUTOHOMETPHUYECKOH Popme.
Ha KOOPJWHATHOM TJIOCKOCTH. Bemonuare apudmMeTnueckue
®dopmyna Myaspa. Kopuu n-oi omepaluu ¢ HUMH.
CTEIIEHH N3 KOMIUIEKCHOT'O YHCJIA. N300paxkath KOMIUIEKCHBIE YUCTIa
[IpumeHeHne KOMITJIEKCHBIX YHCEIT Ha KOOPJIMHATHOM TJIOCKOCTH.
IUTsl perieHust GU3NIECKUX [Ipumensarts popmyny Myaspa
Y TEOMETPUUYECKHUX 3a]1a4 Y MOJy4aTh MPEICTaBICHUE O KOPHSIX
n-0U CTEIICHH U3 KOMIIICKCHOT'O YK CJIa.
3HaKOMUTBCA C IPUMEPAMHU
MPUMEHEHMST KOMILJIEKCHBIX YUCelT
JUJIS1 pEIICHUS TEOMETPUUECKUX
U QU3UYECKUX 3a/1a4
HarypanbHble 1 1iesnble yncia 10 HarypanbHble u nienbie uyncia. OnepupoBaTh NOHATUSIMU:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yuces, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PELICHUS 33/1a4 B LIEJIBIX YUCIIaX

HaTypaJIbHOE U 1I€JI0€ YUCIIO,
MHOYKECTBO HATyPaJIbHBIX U IEJIbIX
yucen.

Hcnons30BaTh NpU3HAKY AETUMOCTH
LEJBIX YUCEeIT; OCTATKU M0 MOJIYJIIO;
HO/1 n HOK naTypanbHBIX 4uCEI;
anroput™ EBkiuaa ajist peiieHus
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3aJad.

3anuceiBaTh HaTypajbHbIE YKCIIa

B Pa3JIMYHBIX IIO3ULMOHHBIX CUCTEMAX
CUMCIJICHUS

CucrteMbl pallMOHAJIbHBIX, 12 CucreMa 1 COBOKYITHOCTh YPABHEHHUI. OnepupoBaTh NOHATUSIMU: CUCTEMA
HppaLMOHATILHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- U COBOKYITHOCTh YPaBHEHUM
MOKa3aTENbHBIX CJIE/ICTBUSL. Y HEPABEHCTB; PELICHNUE CHCTEMBI
1 JJorapuMUIECKUX OCHOBHBIE METO/IbI PELICHHS CUCTEM WJIM COBOKYITHOCTH; PABHOCUJIbHBIE
ypaBHEHUU Y COBOKYITHOCTEH pallMOHAIBHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBUSI.
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX Haxonutk pemenus cuctem
U Jorapu(pMUUYECKUX YpaBHEHUH. U COBOKYITHOCTEH I1€JIBIX
[IpumeHeHue ypaBHEHUM, CUCTEM palMOHAIBHBIX, UPPAITIOHATIBHBIX,
Y HEPABEHCTB K PEILICHUIO MOKA3aTeNIbHBIX U JJOraprU(PMUIECKUX
MaTeMaTU4YEeCKHX 3a]1a4 U 3a/1a4 YpaBHEHHI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JACTEN HAYKHU [IpuMeHsTh CUCTEMBI ypaBHEHUI
Y peajbHOM KU3HU, HHTEPIpETaIUs K PEIICHUIO TEKCTOBBIX 3a7a4
MOJYYEHHBIX PE3YJIbTATOB U3 pa3IUYHbIX 00JacTel 3HaHU I
Y pe€aJIbHOM KU3HU;
WHTEPIIPETUPOBATH MOJIYYEHHBIE
perieHusl.
Hcnonb3oBath muppoBbIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 PannonanbHblie, nppanvoOHAIBHBIE, Bri6upats cioco6 perenus

MoKa3aTeNbHbIE, JIorapuMudecKue
U TPUTOHOMETPUUYECKHUE YPABHEHHS,

palMOHAJIbHBIX, UPPAIMOHAJIbHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(bMI/ILIGCKI/IX
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HEPABECHCTBA U CHCTEMBI
C IapaMeTpaMH.

[TocTpoenue u uccnenoBaHue
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYyalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHUI U HEPABEHCTB

C mapameTpaMu

Y TPUTOHOMETPUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJEPKAIINX
MOJYJIM U IIapaMETPHI.

[TpumensTs rpaduyeckue

Y QHAJIMTUYECKUE METOBI JUIS
pelIeHUs ypaBHEHUI U HEPABEHCTB
C IapaMeTpaMH, a TaKkKe
uccnenoBanue QyHKIMN METOJaMU
MaTEMaTUYECKOI0 aHaJIn3a.
CTpouTs 1 HCCIIEI0BATH
MaTeMaTHYECKHE MOJEIIH PEATBHBIX
CUTYyallli C IOMOIIBIO YPAaBHEHNUH,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIC IIOHATHS U METOBI Kypca,
000011IeHrE U CUCTEMATHU3AIINs 3HAHUI

MopenupoBaTh peaibHbIE CUTYallUuN
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
Y UX CHUCTEMBI TI0 YCJIOBHIO 33]1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIEIN

C UCTIOJIb30BaHUEM arlnapara ajareopsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3yJbTar.

[Tpumensarts GpyHkIMN

TUTSI MOJICITMPOBAHUS M ICCIICIOBAHUS
pEabHBIX TIPOIECCOB.
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