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HHOACHUTEJBbHAA 3AIIUCKA

VY4eOHbIii Kypc «Anredpa M Hayala MaTeMaTHYECKOTO aHAIHM3a» SIBISETCS OJIHUM U3
HauOoJyiee 3HAYUMBIX B TPOrpaMMe CPEIHEro oOIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOMN
CTOPOHBI, OH oO0OecreurBaeT WHCTPYMEHTaNbHYIO 0a3y /A H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (pOpMHpYyeT JTOTUYECKOE U aOCTPAKTHOE MBIIUICHUE
o0ydJaronuxcsi Ha YpOBHE, HEOOXOJIMMOM [JIi OCBOSHUS HH(POPMATHKH, OOIIECTBO3HAHUSA,
WUCTOPUU, CIOBECHOCTHM M [JPYI'MX JUCHUIUIMH. B pamkax pgaHHoro ydeOHOro Kypca
oOydaromuecs: OBJQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOH HAyKH, KOTopas
(hopMynupyeT CBOM JOCTHKEHHS B MaTeMaTH4YecKoil popme.

VY4eOHbIii Kypc anreOpbl U Havyal MaTEeMAaTHYECKOTO aHAIM3a 3aKjIa/lbIBACT OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHaMH (U3UKH, XWMHH, OWOJIOTHH, TOHHUMAHHS OCHOBHBIX
TEHACHIMA pPa3BUTHS HKOHOMUKH M OOIIECTBEHHOW >XU3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIB30BaTh UX IS
JnajgpbHEHIero oOpa3oBaHMsT W B TOBCEIHEBHOW >KM3HM. B TO ke Bpems OBIajeHue
a0CTPAKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl U MaTeMaTUYECKOTO aHalu3a
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUSI C MOMOIIBI0 MHAYKIIMU U PacCyXJaTh JAeTYKTUBHO, UCIIOJIb30BAaTh 0000IIeHNE U
KOHKpETH3aIuio, abCTparupoBaHWe M aHAIOTHIO, (OPMHpPYET KPEaTHUBHOE M KPUTHUECKOE
MBIIIICHAE.

B xome m3ydenus ydeOHOro kypca «Anrebpa M Hayalla MaTeMaTUYECKOTO aHaln3a)
oOydaroluecss TOMy4YalOT HOBBIA OMBIT PEMICHUS MPHUKIATHBIX 3a7a4, CaMOCTOSITENLHOTO
MMOCTPOCHHUST MAaTEMaTUYCCKUX MOJEINCH peaNbHBIX CUTYyallud, WHTEPIPETAIMU TOTy4CHHBIX
pelIeHU, 3HAKOMSTCS ¢ MPUMEpaMU MAaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHUYECKUMU OTKPHITUSMH U UX aBTOPaAMHU.

VY4eOHbIli Kypc 00J1alaeT 3HAYUTEITBHBIM BOCIUTATEIBHBIM TOTCHIIMAJIOM, KOTOPBIM
peann3yeTcsl Kak uepe3 ydeOHBbIH MaTepual, CHOCOOCTBYIOIMMI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHs, TaK © depe3 crnenuduky y4eOHOH  JesATENBHOCTH, TpeOyrotmen
MPOJOJKUTEILHOM  KOHIEHTPAllMd  BHUMAaHUS, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJYYCHHBIN pe3yNbTar.

B ocHoBe Meronuku oOydeHHs anreOpe W HavajlaM MaTeMaTHYeCKOTO aHalln3a JICHKHT
NEeSTENbHOCTHBIN MPUHIUI 00 yUeHUSI.

B ctpykType yuebHOro Kypca «Anredpa u Hauaiaa MaTeMaTHUYECKOro aHalln3a» BbIIEICHBI
CIIEIYIOIINE COJICPKATEIIBHO-METOANYECKHIE JIMHUN: «YWcia W BeIYUCIHCHHS», «DYHKIHH U
rpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauana MmaremaTtudeckoro ananuza», « MHOKECTBa U
Joruka». Bce OCHOBHBIC COAEPKATETHLHO-METOMWYCCKUE JHHHHM H3YYAOTCS Ha TPOTSHKCHUU
JBYX JIET OOy4eHHsI Ha YPOBHE CpeHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT
JIpyra U TOCTETNEHHO HACHINIASACh HOBBHIMH TeMaMu M pazaenaMu. [laHHBIA y4eOHBIH Kypc
SIBJIICTCS. MHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cebe coaepikaHhe HECKOJIBKHIX
MaTeMaTUYeCKUX AMCLUMIUIMH, TaKMX Kak aireOpa, TPUTOHOMETPHS, MaTeMaTUYECKUM aHau3,
TEOpUsi MHOXKECTB, MaTeMaTudeckas Joruka u npyrue. [lo Mepe Toro kak oOydaromruecs
OBJIaJIeBalOT BCE OoJiee IMPOKMM MATEMATHYSCKHUM aIlapaToM, y HHUX IOCJIEIOBATEIBHO
(dbopMupyeTcss M COBEpPUICHCTBYETCSI YMEHHE CTPOUTh MaTEMAaTHYECKyI0 MOJENb pealbHON
CUTYaIlu¥, MPUMEHATh 3HAHUS, MOJYYCHHBIC MPU H3YYEHUU Y4EOHOTrOo Kypca, ISl PelIeHUs
CaMOCTOSITENIEHO C(HOPMYIMPOBAHHONH MAaTeMAaTHICCKOW 3aJadd, a 3aTeM HHTEPIPETHPOBATH



CBOH OTBET.

ConepxaTenpHO-MeTOAMYeCcKast  JuHUS — «YWcnma W BBIYMCICHHS»  3aBEPIIACT
(hopMHpOBaHHE HABHIKOB HCIIOJIB30BAHMS JICUCTBUTEIBHBIX YHCEN, KOTOpOEe OBUIO HAayaTo Ha
yYpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpemaHero odmiero oOpa3oBaHus 0codoe
BHUMaHUE yJessieTcsl (OPMUPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYHMCIICHHI, BKIFOYAIOIINX B
ceOsl MCIIONIb30BaHKUE PA3IIMYHBIX ()OPM 3alMCH YHCIIA, YMEHHE JIENaTh MPHUKHUIKY, BBINOIHSATh
NPUOIKEHHBIC BEIYHCIICHUS, OIICHUBATH YHCIIOBBIC BBIPAXKEHUS, pa00TaTh C MAaTEMaTHYECKIMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYaOIIMMCS MHOXKECTBAa HATYpPaJbHBIX, IENBIX, PAIIMOHATIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaXIoM U3 3THX
MHOKECTB paCCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CHelM(pUUecKUe 3aauu U Ollepaluu: JeJieHue
HAIleJIo, OIEPUPOBAHUE OCTaTKaMHU HA MHOXKECTBE IIEJIBIX YHCENl, OCOOBIe CBOICTBa
palMOHANBHBIX M MPPAMOHATBHBIX YHCEN, apu(MeTHYeCKHe ONepaluy, a TaKKe W3BJICYCHHUE
KOpHS  HAaTypaJlbHOM CTENeHM Ha  MHOXECTBE KOMIUICKCHBIX  4YHcen.  bmaromaps
MOCJICIOBATEIbHOMY — PAaCIIUPEHUI0  Kpyra UCIOJNB3YEeMBIX YHCEN H  3HAKOMCTBY C
BO3MOXKHOCTSIMH UX IPUMEHEHHS ISl PEIICHUS Pa3JIMUHBIX 33724 (POPMUPYETCS MPEIICTABICHUE
0 €IMHCTBE MaTEMATHKH KaK HayKH U €€ POJIM B MOCTPOSHUH MOJIEJIeH PeaIbHOTO MHUPa, IIMPOKO
UCTIOJIB3YIOTCSl 0000IIEHUE U KOHKPETH3AIIHS.

JIunust «YpaBHEHUS U HEPABCHCTBA» PEAJM3YeTCsl Ha MPOTSHKEHHM BCErO OOydeHHs Ha
YpOBHE cpemaHero oOmiero o0pa3oBaHUs, IIOCKOJIBKY B KaxaoMm paszzgene [Iporpammsl
MIPEYCMOTPEHO peIIeHNnEe COOTBETCTBYIOIUX 3aJad. B pe3ynbTare oOyuaromuecs: OBIaJeBalOT
pa3IMYHBIMM ~ METOJAMH PCIICHHS PAIlMOHAIBHBIX, HWPPAMOHAIBHBIX, IOKA3aTeIbHBIX,
JOrapuPMHUUECKUX U TPUTOHOMETPUICCKUX YPABHEHUIl, HEPABCHCTB U CHCTEM, a TaKXe 3aJ/1ad,
cozepkamux mapaMeTpsl. [lomydeHHbIE yMEHHS IIUPOKO HMCHOIB3YIOTCS HPU HCCIETOBAHUH
(GYHKIWH ¢ TIOMOIIBIO TPOU3BOTHOM, IPU PEIICHUH NMPUKIAIHBIX 33/1a4 U 3a/1a4 Ha HAXOXKCHHUE
HauOOJIBIIIMX U HAUMEHBIINX 3HaUCHUH (QyHKIMU. [laHHAs copepikaTesibHas JTMHUS BKIIOUACT B
ce0s1 Tarke (GopMUpOBaHWUE YMEHHUH BBIONHATH pacy€Thl MO (opMmynam, NpeoOpa3oBaHUs
palMOHAIBHBIX, HPPAIIMOHANBHBIX ¥ TPUTOHOMETPUYCCKUX BBIPAKCHHI, a TaKXKE BBIPAKCHUIA,
colepXamux creneHn u Jorapudmel. brmaromaps w3ydeHHI0 anreOpandeckoro marepuala
NPOMCXOAUT JAJIbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOTO — MBIIUICHHS
oOyJaromuxcs, GOPMHPYIOTCS HABBIKK JEAYKTHBHBIX PACCYXICHUH, pabOThl C CHMBOJBHBIMHU
(dbopmamu, peAcTaBICHHs 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B BHJIE PABCHCTB U HEPaBEHCTB.
Anrebpa npeiaraet 3pQeKTHBHbIE HHCTPYMEHTHI JIJIsl PEIICHHUS MPAKTHYECKUX U €CTECTBEHHO-
HAyYHBIX 3a]1a4, HATJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHO-MeToANYeCKass THHUS «DyHKIMM M TpaduKi» TECHO TEPerIeTacTcsl C
JIPYTUMH  JIMHUSIMH ~ y4eOHOTO  Kypca, IIOCKOJIBKY B  KAaKOM-TO  CMBICIE  3a/aéT
MOCJICIOBAaTeIbHOCTh ~ M3YUYeHHs]  MaTepuasia. VI3yueHWe  CTCNeHHOW, I0Ka3aTelIbHOM,
J0rapupMUUECKON U TPUTOHOMETPUUECKUX (DYHKIMH, UX CBOWCTB U rpa(MKOB, UCIOIb30BAaHUE
GyHKOMA U pelieHusl 3ajad W3 JPYruX Y4eOHBIX TPEJAMETOB M PEaTbHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIICHHEM ypaBHEHHMH W HepaBeHCTB. [Ipu
3TOM OoyblIO€ BHHMaHUE yAenseTcs (OPMUPOBAHHIO YMEHHs BbIpaXxaTb (OpMyIaMu
3aBHCUMOCTH MEXIY Pa3IMYHbIMU BEIHMYMHAMH, MCCIECIOBATh MOJNyYCHHbIC (DYHKIIUH, CTPOUTH
ux rpaduku. Marepuan 5TOH COASpKATEIPHON JIMHUM HALEIeH Ha pPa3BHUTUE YMCHUH H
HAaBBIKOB, MO3BOJISIOMIMX BBIPAKaTh 3aBHCHMOCTH MEXIY BEIUYMHAMH B pa3inuyHON (opme:
aQHAJUTUYECKOM, Trpaduyeckod W CJIOBeCHOW. Ero wu3ydeHwe CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUsS, CIIOCOOHOCTM K  OOOOIIEHHI0 W KOHKpPETH3alHH,
HCIIOJIB30BaHUIO AaHAJIOTUH.



CopepxatenbHast nuHusi «Havama maremMaTnyecKkoro aHajan3ay» MO3BOJSET CYIIECTBEHHO
pacHIMpUTh KPYr KaKk MaTeMaTUICCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYITHBIX 00YJaroIInMCs,
TaK KakK y HUX MOSBJISIETCSI BOBMOKHOCTh CTPOUTH IPaUKU CIOKHBIX (DYHKIUH, OMPEEIATh UX
HauOOJbIINE U HAUMEHBIIINE 3HAYEHUS, BRIYUCIATH IUIOMaan Guryp u o0bEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHsi TmporeccoB. JlaHHas copaepkaTenbHasi JUHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHHUS MaTeMaTHYeCKHX MOJENel peajbHbIX CHUTyalllii, MO3BOJSET
HaXOJUTh HAWJydYIllee pEIICHHUE B MPHUKIATHBIX, B TOM YHUCJIE COIHUATHLHO-)KOHOMHYECKUX,
3a7ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOrO aHaju3a CIOCOOCTBYET pa3BUTHIO
a0bCTpaKkTHOTO, (HOPMATBLHO-JTOTHYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UCcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOUINXCS pe3yNbTaTax, MOJyYEeHHBIX B XOJ€ Pa3BUTUS MAaTeMAaTHUKH KaK HayKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeToAMYeCKass JHHHUA «MHOXKECTBAa M JIOTHKa» BKIIOYaeT B ce0s
9JIEeMEHTbl TEOPUM MHOXKECTB W MAaTeMaTU4YeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHONM MaTeMaTHKW W TMpeAsaraloT Hamboee
YHHUBEPCATBHBIA SI3bIK, OOBEAWHSIONIMA BCE pa3feiibl MAaTEMATHKH W €€ NPWIOKCHHA, OHU
CBSI3BIBAIOT pa3HbIe MAaTEMAaTUUYECKUE NUCIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYalomEeMycsi TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHUKH M HCIIOJIb30BATh €Tr0 IS BBIPAXKCHHUS CBOMX MBICIEH. J[pyrum
BaXHBIM TPU3HAKOM MATEMaTHKU KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W  CJECJOBAHWE OMNPENEIEHHBIM MpaBHJIAM TIOCTPOCHUS JIOKA3aTEIbCTB.
3HaKOMCTBO C DJIEMEHTAMH MAaTeMaTH4eCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOIO
MBIIIICHHUS] 00YUYaAIOIUXCS, MO3BOJISIET UM CTPOHUTH CBOM PACCYXIACHHUS Ha OCHOBE JIOTHYECKHX
paBmwI, GOPMHUPYET HABBIKK KPUTUICCKOTO MBITIICHHSI.

B yuebHoM kypce «Ainrebpa M Hauajga MaTeMAaTUYECKOTO aHAIM3a» IPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOr0  MOJENUPOBAHUS, KOTOpble  MPU3BaHBl  CIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBIKOB ITOCTPOCHHS MOJIEICH pEabHBIX CHTYAIHid, HCCIICIOBAHUS ITHX
Mojiefiell C TIOMOIIbIO ammapata aiareOpbl MU MaTeMaTHYeCKOro aHaiu3a, HHTEpIpeTalud
MOJIYUYEHHBIX Pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B Ka)IbI U3 Pa3[eioB IMPOTPAMMBI,
MIOCKOJIbKY BECh MaTepuall yueOHOro Kypca IIMPOKO HUCIIONb3YeTCs Ui PEIICHUs MPHUKIAIHBIX
3amay. llpu pemieHun peanbHBIX MPAKTHYECKHX 33Jad  OOydYaroIiuecs pa3BUBAIOT
HAOII0ATeIbHOCTh, YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIB30BATh
aHaJOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh MpobiemMy. JlesTenbHOCTh 1O (HOPMHUPOBAHHIO
HABBIKOB PEIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3yeTCsl B MPOIecce U3yUCHHsI BCEX TeM Y4eOHOTro
Kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHaJIn3ay.

Ha u3ydenue yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaTN3a» OTBOIAUTCS
272 gaca: B 10 xmacce — 136 gacoB (4 gaca B Heneno), B 11 kmacce — 136 dacoB (4 gaca B
HEJIETIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYHMCTICHUS

Panmonaneupie uynciaa. OOBIKHOBEHHBbIE M JECATUYHBIC JIpOOH, MPOLEHTHl, OCCKOHEUHBIE
nepuonudeckue aApodu. IlpumeHenune npoOeil W MPOLEHTOB A peIIeHUs NPHUKIATHBIX 3a7ad M3
pa3IMYHBIX OTpaciel 3HaHUW U peabHON KU3HHU.

JleiicTBuTenbHble 4YKcla. PaluoHanbHblE W HUppallMOHANBHBIE 4YHUCHA. ApupMETHUECKHE
omepauyMd C JIEUCTBUTEIBbHBIMU 4YHUCIaMH. MOAyJb JEHWCTBUTEIBHOIO 4YHUCIA M €ro CBOWCTBA.
[TpuGnmxEHHbIE BHIYUCIECHUS, PAaBUiIa OKPYIJICHUS, TPUKHUIKA U OIICHKA pe3y/ibTaTa BbIUMCICHHH.

Crenenp ¢ 1enslM mokaszateneM. bunom HeroTona. Mcmonb3oBanue noaxoasuie (opmel
3aMMCH JEMCTBUTEIbHBIX YUCEIN JUIsl pELICHUs IPAKTUUECKUX 3a]a4 U IPEICTaBICHUS JaHHbIX.

ApudMeTHueCKHii KOpeHb HaTYPAJIBHOW CTETICHH U €T0 CBOMCTBA.

Crenenb ¢ palMOHAJIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeJeM.

Jlorapudm uuncna. CoiicTBa norapudma. JlecaTuunbie U HaTypalbHbIE IOTapU(PMBI.

CuHyc, KOCHUHYC, TaHI'€HC, KOTaHI€HC YMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOI'O apryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YPaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHHUA-cliecTBUsI. HepaBeHCTBO, pelieHne HEpaBeHCTBaA.

OCHOBHBIE METOJbI pEIICHHs LENbIX M JAPOOHO-pAllMOHATBHBIX YpPaBHEHUH M HEPaBEHCTB.
MHorowieHsl OT OJHOW MEpEeMEHHOM. /leleHre MHOrowieHa Ha MHOTOWIEH C OCTaTkoM. Teopema
be3y. MHorouensl ¢ nieiasiMu ko3¢ dunuenramu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH, COACPIKALINX CTETICHH U KOPHHU.

WppanuonansHble ypaBHEeHUs1. OCHOBHBIE METObI PELLICHUS UPPALIMOHATIBHBIX YPAaBHEHUH.

[loka3aTtenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBaHue BBIpAXKESHUH, COACPIKALINX JIOTAPU(PMBIL.

Jlorapudgmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PEIICHHUS JOrapu(MUUECKUX YPaBHEHUH.

OcHoBHBIE ~ TpuroHomerpuueckue  ¢opmyinsl. [IpeoOpazoBaHue  TPUTOHOMETPHUECKUX
BBIpAKCHMI. PellleHre TpUroHoOMeTpU4EeCKUX YPaBHEHH.

Pemienue cucteM JIMHEHHBIX YpaBHEHUWA. MaTpuiia CHCTEMBI JIMHEWHBIX YpaBHEHHM.
Omnpenenurens MaTpuLbl 2X2, ero reOMETPUUECKUI CMBICT U CBOICTBA, BBIYUCIICHHUE €0 3HAYCHMS,
MIPUMEHEHHUE ONpPENeIUTENs I PEIICHUs CUCTEMBbl JIMHEHHBIX ypaBHEHHH. PelieHue mpukiaaHbIX
3a/1a4 ¢ MOMOIIbIO CUCTEMBI JIMHENHBIX ypaBHEHUH. MccnenoBane NOCTPOEHHOM MOJIENHN € TOMOIIBIO
MaTpull U ONPEECIUTEIICH.

[locTpoeHne MaTeMaTH4YECKUX MOJENIECH pEalbHOM CUTyallMM C IIOMOIIBK) YPABHEHUH H
HepaBeHCTB. [IpMeHeHNe ypaBHEHNI M HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/ad W 3a/1ad U3
pa3IuyYHbIX 00JacTe HAyKH U PeasIbHOM JKU3HU.

DOyHKIUH U TpaGUKU

@ynkys, cnocoOsl 3aganus GyHKkuuu. BzaumHo obpatHble GyHKimu. Kommnosuus QyHKImii.
I'padux GpyHKImM. DneMeHTapHbie mpeodpa3oBanHus TpapuKoB (yHKINH.

OO6macth ompeneneHUss U MHOXKECTBO 3HaueHMM ¢yHKiuu. Hymu ¢dynkmum. TlpomexyTtku
3HaKonocTossHCTBA. UérHple W Heu€rtHble ¢GyHKkuuu. llepuognueckue Qynkiuu. I[IpomexyTku
MOHOTOHHOCTH (YHKIMA. MaKCUMyMbl W MHUHHMYMBl (QyHKUMU. HawmbGonpmiee u HaumMeHbIee



3Ha4YeHUs (PYHKIUHU Ha IPOMEKYTKE.

JluneitHas, KBaapaTUYHAs W APOOHO-TMHEHHAs (QYHKIHH. DJIEMEHTapHOE WCCICIOBaHUE U
MIOCTPOCHUE UX IPAPUKOB.

Crenennas (yHKLIHS ¢ HaTYypaJbHBIM U 1IeJIbIM MOKa3zareneM. E€ coiicTBa u rpaduk. CBoiicTBa
U rpauK KOpHS N-0i CTENEeHH KakK (YHKIIUN 0OpaTHOM CTENEHU C HaTypalbHBIM MOKA3aTEIEM.

[lokazarenbHast u jorapudmuueckas (QyHKIuM, UX cBoiictBa U rpaduxu. Mcnomnb3oBanue
rpaduKoB (PYHKIMIA /U1 pelIeHus ypaBHEHUH.

Tpuronomerpuyeckas OKpPYXKHOCTb, OINpPEAEICHNE TPUTOHOMETPHUUECKHX (DYHKIMI YKCIOBOTO
aprymeHTa.

OyHKIIMOHAIBHBIE 3aBUCHUMOCTH B pPEajJbHBIX Ipoleccax M sBIEHUsAX. [paduku peasbHBIX
3aBUCHMOCTEH.

Havana maTteMaTn4ecKoro aHajamsa

IlocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUs IOCJIEdOBaTEIbLHOCTEH. MeTon MaTreMaTHYECKOH
MHAYKIUUM. MOHOTOHHBIE W OTPAaHUYEHHBIE IOCJIEIOBATEIBbHOCTH. VCTOpUsS BO3HUKHOBEHMS
MaTeMaTHYECKOT0 aHaIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

ApudmeTtrueckas 1 reoMeTpuueckasl nporpeccuu. beckoHeyHo yObIBarolias reoMeTrpudeckas
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TE€OMETPUYECKOM mporpeccud. JIMHEWHBIH U
JKCIIOHEHIMAIBHBIN pocT. Uucno e. @opmyna Ci0KHbIX IPOLEHTOB. Mcnonp30Banue mporpeccuu 1uist
pelIeHNs peallbHbIX 3a]a4 MPUKJIaIHOTO XapaKTepa.

HenpepriBable QyHKIIMM ¥ UX cBoicTBa. TOUkM pa3pbiBa. ACUMITOTHI TpaQuKOB (HYHKIUH.
CpoiicTBa (yHKIMH HENPEpPHIBHBIX Ha OTpe3Ke. MeTox HWHTEpBAJIOB JUIS PEIICHHWS HEPABEHCTB.
[IpumeHeHre CBOMCTB HENIPEPhIBHBIX (QYHKIIUH JJIs1 peleH s 3a/1a4.

[lepBass u BTOpas mpou3BojaHble (GyHKIUH. OmnpeneneHue, reoMeTpudeckuii u (u3nUecKuit
CMBICJI IPOM3BOAHON. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKIHUU.

[IpousBoanbie snemMeHTapHBIX GyHKIMH. [Ipon3BoaHas CyMMBbl, MPOU3BEIACHUS, YaCTHOTO M
KOMIIO3ULIUHU (PYHKITUH.

MHoskecTBa H JIOTHKA

MHoOXecTBO, oOmepaluy HaJ MHOXECTBAMHU M HMX CBoMcTBa. Jlmarpammsl Olinepa—BeHHa.
IIpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO anmapara Jyuisi OMCaHUsl peabHbIX MPOLECCOB U SIBICHU,
IIPU PEIICHUH 3374 U3 IPYTUX Y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOrOo OOBEKTa, CIEACTBHE, J0KA3aTENbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUSI.

11 KJTACC

Yucisia 1 BbIYUCICHUS

HatypanbHbie u nienbie uncna. [[pumeHeHne npru3HakoB IETUMOCTH LENBIX YUCEN, HAUOOIBIINUN
oomuit genmurens (manee — HOJl) m mammenbiee obmee kpatHoe (mainee — HOK), ocraTtkoB mo
MOJYITt0, anroputMa EBKIMAa UIst pelieHus 3aad B IEIbIX YUCIaX.

KomrmuiekcHbie uncna. AnreOpandeckas U TPUTOHOMETpUYecKas (POPMBI 3aITUCH KOMITJICKCHOTO
yrcia. ApudMeTnyeckue onepanuy ¢ KOMIUIEKCHBIMU unciaamMu. M300pakeHne KOMIUIEKCHBIX YHCEel
Ha KoopauHaTHOW minockoctu. Popmyna Myaspa. KopHu n-oii cTemeHH W3 KOMIUIEKCHOTO YHCTA.
[TpuMeHeHrne KOMIUICKCHBIX YUCEI JUTSl pEIIeHUs (PU3MYECKUX M TE€OMETPUICCKHX 3a/1ad.

YpaBHeHUs1 M HEPABEHCTBA

Cucrema M COBOKYIMHOCTh YpPaBHEHHH M HEPAaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U CHUCTEMBI-
ciencTBus. PaBHOCUIIbHBIC HEPABEHCTBA.



Ot6op KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH C IOMOLIbIO TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. Penienrie TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHHSI T0Ka3aTEeIbHbIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHUCTEM U COBOKYNHOCTEH palMOHAJIBHBIX, UPPallMOHAIbHBIX,
MOKa3aTeJIbHbIX U JIOrapu(PMUYECKUX YPaBHEHHH.

VYpaBHEHUs, HEpAaBEHCTBA U CUCTEMBI C ITapaAMETPAMH.

[IpumeHeHne ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHX 3a/1a4 U 3a7a4 U3
pa3MYHbIX 001acTell HAYKH U peabHOM KU3HH, UHTEPIPETALUs OTYYEHHBIX PE3yIbTaTOB.

DYyHKUUM U rPpapuKu

I'paduk xommoszunuu Qynknuii. ['eomerpudeckue o0pa3bl ypaBHEHH W HEPABEHCTB Ha
KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpudeckre (yHKINHU, UX CBOMCTBA U TPAQUKH.

I'papuueckne MeTOAbl pelieHHs] YpaBHEHUH W HepaBeHCTB. I'paduueckue METOABI peleHHs
3a/1a4 ¢ mapameTpamu.

Hcnonp3oBanue rpadmkoB QyHKIIUN JUIsI UCCIIEIOBAHMS TIPOIIECCOB U 3aBUCUMOCTEM, KOTOPHIE
BO3HHKAIOT NIPH PELICHUU 3a]a4 U3 IPYTUX YUEOHBIX IPEIMETOB U PEAIbHOM JKU3HU.

Havana maTeMaTH4ecKoro anajamusa

[IpumeHeHrne NpPOU3BOAHOM K HCCIENOBAaHUIO (QYHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxaenne HauOombIero ¥ HAMMEHbIIETo 3HaYeHUH HeTIPephIBHOM (DyHKIIMK Ha OTpe3Ke.

[IpumeHeHne POU3BOAHON Ul HAXOXKACHUS HAWIYYIIErO PEICHUs B NMPUKIAJHBIX 3a/1a4ax,
IUIs OTIPEIENIEHUs] CKOPOCTH U YCKOPEHHMsI ITpolLiecca, 3aJaHHOro (hopMysIoi i rpadukom.

[lepBooOpasHasi, OCHOBHOE CBOICTBO TepBOOOpa3HbIX. [lepBooOpa3Hble 3IEeMEHTapHBIX
¢bynkuuii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wuterpan. I'eomeTprudeckuil CMBICI MHTErpaja. BelunciaeHue OmpenesnéHHOro HMHTErpana Io
¢dopmyne HetoTona-Jleitbnumna.

[lpumeHenne wWHTETpajia s HAXOXKIACHHWS IUTOMA@Ned IUIOCKMX (uryp u  00BEMOB
r€OMETPUYECKHX TElL.

[Mpumepsl pemeHuit  audQepeHMaIbHbBIX ypaBHEHHH. MaTemaTnyeckoe MOJSIUPOBaHHUE
peasbHBIX MIPOLIECCOB C MOMOIIBIO JU(PPEepeHIINATbHBIX YPABHEHUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAUAJIA
MATEMATHUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOr0 BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKONH MO3MLIMK OOydaromerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHUHCKOTrO OOIIecTBa, MPEACTaBICHHE O MAaTeMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MpoLEeayp TIpa)JaHCKOro ooOuiecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX QYHKIHUSIMH H
Ha3HAUYCHHEM,;

2) NaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TIpakJaHCKON HMAEGHTUYHOCTH, YBaXCHHs K MPOLUIOMY U
HACTOAIIEMY POCCHICKOM MaTEMAaTHKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHXKEHUSM POCCUHMCKUX
MAaTE€MaTHUKOB U POCCHUHMCKOM MAaTE€MaTWYECKOW IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTUKEHUH B APYrUX
HayKaX, TEXHOJIOTUAX, cepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, Cc(HOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, ITUYECKOTO IOBEICHHUS, CBSA3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUU HAyKU U
NeATEeIbHOCTHIO YUEHOT0, 0CO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTHYECKOro BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUN, PACCYKIECHUN, BOCIPUUMUYNBOCTh K MATEMAaTHIECKUM aCIEKTaM Pa3IMYHbIX
BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCHUTAHUA:

c(hOpMHUPOBAHHOCTh YMEHHSI TNPUMEHSATH MaTeMaTHYeCKHUe 3HaHHS B HHTEpecax 3/I0pOBOr0O U
O0e3omacHOro obpa3a »U3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (340pOBOE MUTAHUE,
COQIAHCUPOBAHHBIM PEKUM 3aHITHA W OTIbIXA, peryisipHas (u3Mdeckas akTHBHOCTH), (pu3udeckoe
COBEPILIECHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIIBHON AESATEIBHOCTbBIO;

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTh K TpPYAYy, OCO3HAHWE IIEHHOCTH TPYAOTIOOUS, HMHTEpEC K pa3IudHbIM cdepam
npodeccHoHabHOM AESITENFHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHHUE COBEPIIATh
OCO3HAHHBIM BBIOOP Oynymiedt mpodeccnn W pearn3oBBIBATH COOCTBEHHBIC IKH3HEHHBIC IUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTEMaTUUYECKOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSKEHUU BCeil
JKU3HM, TOTOBHOCTb K AaKTMBHOMY VYYAaCTHI0 B PEIICHHMM NPAKTUYECKUX 3aady MaTeMaTHUYECKOU
HaIPaBJIECHHOCTH;

7) 3K0JIOTHYECKOr0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKON KYIbTYPHI, MOHUMAHHUE BIHMSHHUS COIMATHLHO-DKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHUE TPUPOJHOW M COLMAIBHON Cpeibl, OCO3HAHHWE TJI00ATBLHOTO XapakTepa
9KOJIOTHUECKHUX MpoO0JieM, OpHUEeHTalUs Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HaHWM NI pelleHus 3aJad B
00JacTH OKpYXAalolel cpeibl, MIAHUPOBAHUE MOCTYIKOB M OLEHKA X BO3MOXKHBIX TMOCICACTBHNA IS
OKpYKarollei Cpeasl,

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOLIECTBEHHONW MpaKTUKW, IOHMMAaHHE MAaTeMaTH4YeCKOW Hayku Kak cdepbl 4YelIoBeYeCcKOM
JeATEeNIbHOCTH, 3TAaloOB €€ pPa3BUTHUS M 3HAYUMOCTH JJIsI Pa3BUTHSA LUBWIM3ALUU, OBJIAJACHUE SI3BIKOM
MaTEeMaTUKU U MAaTeMaTHYECKON KYJIbTYpOH KakK CPEJCTBOM IMO3HAHHS MHpPA, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEI0BATEIBCKYIO JIEATEIbHOCTh UHANBUIYAJIBHO U B TPYyIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIEe yHUBEPCAJIbHBbIE YUeOHbIE JeiicTBUS

ba3oBble jiornyeckue 1ecTBUA:

BBISIBIIAIT W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMAaTHYECKHX OOBEKTOB, TMOHITHH,
OTHOIICHUN MEXIYy MOHATHIMH, (HOPMYITHPOBATH ONMpPEIEICHUs MOHITHI, yCTaHABINBAThH CYIIIECTBEHHBIH
MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS J1Jis 000OIICHUS U CpaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAIIN3A;

BOCIPUHUMATh, (QOPMYIUpOBaTH M  MpPeoOpa3oOBbIBaTh  CYXKICHUS:  yTBEpAUTEIbHBIE U
OTpHUIaTeNIbHbIC, EAMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (PaKTax, JaHHBIX,
HAONIOJICHUSAX M YTBEPXKACHUAX, IpearaTh KPUTEPUU [Js BBISABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUL;

Jle7aTh  BBIBOABI C  HWCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX ¥  WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JOKA3aTeNbCTBA MATEMAaTUYECKUX VYTBEPKIAEHUU (TIpsIMbIE U OT
MPOTUBHOTO), BBICTPAWBaTh apryMEHTAllUIO0, MPHUBOAUTH HPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus ydyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHUAHTOB pPEIICHUS,
BbIOHpaTh HanboJee MOIXOASAIINIA ¢ YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrble ucciieoBare/ibCKHe 1eHCTBHS:

HCII0JIH30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKUN HHCTPYMEHT TTO3HAHUS, (POPMYITHPOBATH BOMPOCHI,
dbukcupyroue nNpoTuBOpeyue, MpodieMy, yCTaHaBIuBaTh UCKOMOE U J1aHHOe, (hOPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINI0, MHEHUE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, MCCIEJO0BAHUE IO YCTAaHOBIEHUIO
0COOCHHOCTEHl MaTeMaTUYECKOTO OOBEKTa, SIBICHHUSA, MPOLECCa, BBIABICHUIO 3aBHUCHMOCTEH MEXITy
00beKTaMU, SIBICHUSIMH, ITPOIIECCAMM;

CaMOCTOSITENIbHO  (hOopMyNIMpoBaTh OOOOIIEHUS U BBIBOABI [0 pe3yidbTaTaM IPOBEIEHHOTO
HAONIO/IEHUs, WCCIENOBaHUs, OIIEHUBATh JIOCTOBEPHOCTH TMOJNYUYEHHBIX pPE3yJIbTaTOB, BBIBOJOB W
0000111eHHI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCA, A TAKXKE BBLABUIATh MPEIIOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmaumeii:

BBISBJIATH JeUIUTHI HHPOPMAIIH, JaHHBIX, HEOOXOUMBIX ISl OTBETA HA BOMPOC U VISl PEIICHUS
3a/1a4u;

BbIOUpaTh UH(OPMALIMIO U3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, AaHAJU3UPOBATh, CUCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATh NH(DOPMAILIMIO PA3TUYHBIX BUIOB U (DOPM MpEACTaBICHUS;

CTPYKTYpUpPOBaTh HWH(GOPMAIIMIO, TPEIACTABIATh €€ B paslIndHblX (popmax, HUTFOCTPUPOBATH
rpaduYecKH;

OIICHUBATh HAJEKHOCTh MH(POPMAIIHH 10 CAMOCTOSITETTFHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KomMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE el CTBUSA

Oo0menne:

BOCIIpUHUMATh U (1)OpMYJ'II/IpOBaTI> CYyXKIACHHA B COOTBCTCTBUH C YCIIOBUAMH H LECIAMU O6HI€HI/I$I,
SCHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOK TOUKY 3pPEHUS B YCTHBIX M TNHCbMEHHBIX TEKCTax, JaBaTb
MOACHCHUS 1O X0y PCIICHHUA 3ada4i, KOMMCHTUPOBATDH HOJIy‘ICHHBIfI PE3yiibTaT,

B X0Jie 0OCYXJIEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXJ1aeMOil TeMbl, MPOOIEeMbl, perIaeMoit
3a/laud, BBICKA3bIBATh WJEH, HAIICJICHHbIE Ha TOWCK pPEIIEHHUS, COMOCTABISATb CBOM CYXICHUS C
CYKACHUSIMH APYTrUX YYaCTHUKOB JlMajora, oOHapyKUBaTh pa3Inyie U CXOICTBO MO3UIMM, B KOPPEKTHOM
dbopme hopMynupOBaTH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTaBIATh  PE3yNbTaTbl  pELIEHUs  3aJadyd, OJKCIIEPUMEHTa, HCCIEHOBaHUs, IPOEKTA,
CaMOCTOSITEIIGHO BBIOMpaTh (OopMaT BBICTYIUICHUS € Y4ETOM 3a7ad TPE3CHTAIlMd U OCOOCHHOCTEH



ayJIUTOPHUH.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE I1eiCTBHS

Camoopranuzanms:

COCTaBIIATh IJIaH, AJITOPUTM PEILEHUs 3aJa4yM, BIOUPATh CIIOCOO PEIIeHUsl ¢ Y4ETOM HMMEIOLIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BApUAHTBHI PEIEHUH ¢
y4€TOM HOBOM MHGOpPMAITUH.

CaMOKOHTPO/Ib, SMOLMOHAbHBIH HHTEJJIEKT:

BJIaJIETh HAaBbIKAMH I[I03HABATEJIbHON peduieKcuM KaK OCO3HAaHUS COBEpIIAeMbIX JACUCTBUH U
MBICITUTENIbHBIX MPOLECCOB, HX pe3y/lbTaTOB, BIAJETh CIHOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS
IIpoLEecca U pe3yiibTaTa pelIeHUs: MaTeMaTH4eCKON 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELIEHUH 3aJa4l, BHOCUTh KOPPEKTHBHI B
JeSITENbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAHACHHBIX OIINOOK, BHIIBICHHBIX TPYIHOCTEH;

OLIEHUBATb COOTBETCTBUE DPE3YJIbTaTa LEJIM U YCIOBHUSAM, OOBACHATh NMPUUYMHBI JOCTHXKCHHS WIN
HEJIOCTIKEHHUS PE3YJIbTAaTOB JEATEIbHOCTH, HAXOUTh OIIMOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJbHOCTD:

MOHUMATh M MCIOJB30BaTh NMPEHMYILECTBA KOMAaHAHONH M MHIUBUAYaJbHON pabOTHI MPH pPEIICHUU
yueOHBIX 3a/ad, NIPUHUMATh L€JIb COBMECTHOM AESATENbHOCTH, IUIAHWPOBATh OPraHU3aLMI0 COBMECTHOM
paloThl, pacrpeleniTe BHAbI pabOT, JOroBapMBATHCS, OOCYXKAATh NPOLECC U pe3yiabTaT pPaboOTHI,
0000111aTh MHEHUS HECKOIBKHUX JIIOEH;

y4acTBOBaTh B IPyNIOBLIX (hopMax paboThl (00CYkaAeHMS, 0OOMEH MHEHHM, «MO3IOBbIE IUITYPMBbD) U
UHBIE), BBINOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH CBOU AEHCTBUS C IPYTUMH UI€HAMU KOMaHBbI,
OLIEHUBATh KAYECTBO CBOETO BKJIAA B OOLIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 10 kiacce oOydaronuiics MOTY4UT CIENYIOIUE IPEIMETHbBIE PE3YNbTaThl 110
OTIENbHBIM TeMaM paboueil mporpammbl y4yeOHOro Kypca «Ainrebpa M Hayala MaTeMaTH4YeCKOTro
aHaJINA3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEpHUPOBATh MOHATUSMU: PALMOHAIBLHOE YHUCIO, OECKOHEUHas Mepuojudeckasl Apoob,
IPOLEHTHI, MPPALMOHAIBHOE YHCJIO, MHOXKECTBA PALMOHAIBHBIX M JEHCTBUTEJBHBIX YHCEN, MOXYJIb
JEUCTBUTEIILHOTO YHCIIA;

IPUMEHSATH IpOOH U MPOLEHTHI [l PELCHHs IPUKJIAIHBIX 3a/1a4 U3 pa3IMyHbIX OTpaciieil 3HaHUH 1
peaJIbHOM JKU3HH;

IPUMEHSTh MPUOIMKEHHBIE BBIYMCIICHUS, IIPAaBUIa OKPYIJIEHUs, MPUKUIKY M OLEHKY pe3yibTara
BBIYMCIICHHI,

CBOOOJIHO ONEpPUPOBATh MOHATUEM: CTENEHb C LIEIBIM MOKa3aTelIeM, UCIOJIb30BaTh MOAXOISIIYI0
bopMy 3anucu JeHCTBUTENbHBIX YUCET JIsl peLICHHs MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS TaHHBIX;

cBOOOJIHO OMEPUPOBATH NOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATILHBIM [T0Ka3aTelleM;

CBOOOIHO OMEpPUPOBATh NOHATUAMU: JIoraprudM Yuciia, 1ecATUYHbIE U HaTypabHbIE JOrapu(Msbl;

CcBOOOJIHO ONEPUPOBATH MOHATHAMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC YHCIOBOI0 apI'yMEHTa;

OIepUpPOBATh NOHATUSAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs1 M HEPABEHCTBA:

CBOOOJIHO ONEepUpOBaTh MOHATUSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, PaBHOCHIIbHBIC
YPaBHEHUS U ypaBHEHUS-CIICJCTBUS, PABHOCHIIbHbIE HEPAaBEHCTBA,

IPUMEHATh PA3JIMYHbIE METObl PEIICHUS PalMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX YpaBHEHWH,
IPUMEHATHh METOJl MHTEPBAJIOB JIJIsl PELIEHNUs HEPAaBEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: MHOTOUWIEH OT OJHOM MEPEMEHHOW, MHOTOWIEH C IEJIbIMU



K03 punMeHTaMH, KOPHH MHOTOYICHA, MPUMEHSATH JeJICHHEe MHOTOWICHa Ha MHOTOYICH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis pemienus 3anay;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMH: CUCTEMa JIMHEHHBIX ypaBHEHMH, MaTpHla, OIpElIesIUTelb
MaTpulbl 2 X 2 U €ro reoOMETPpUYECKH CMBICI, HCIIOJIb30BATh CBOMCTBA OmpeAenuTens 2 X 2 nus
BBIUMCJICHUSI €T0 3HA4YeHUs, IPUMEHATh ONpPEACNIUTENH ISl PEIIeHUs] CUCTEMbl JMHEWHBIX YpaBHEHMH,
MOJIETUPOBaTh pEAJbHbIE CHUTyallUM C IIOMOIIBIO CHUCTEMBI JIMHEMHBIX YpaBHEHWH, MCCIEN0BaTh
IIOCTPOCHHBIE MOJEIHU C TIOMOILIBI0 MAaTpHIl M ONpeNeiIuTeNed, HHTEPHIPEeTUPOBATh MOJYUYEHHBIN
pe3yibTar;

UCTIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMU JIJIsl TPe0Opa30BaHUs BEIPAKEHU,

BBIMOJIHATh NPEeoOpa3OBaHUs YHUCIIOBBIX BBIPAKEHUH, COJEPXKAIUX CTENEHH C palUOHaJIbHBIM
HIOKa3aTeseM;

MCTOJIb30BaTh CBOMCTBA JOrapuMOB Jisi TpeoOpa3oBaHus Torapu(MUIECKUX BBIPAKECHUH;

CBOOOJHO OINEpPUPOBATH MOHATHSMHU: HpPpPaLMOHANIbHBIE, IMOKAa3aTeJbHbIE U JIOrapu(pMUUYECKHe
YpaBHEHHMS, HAXOJUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCUIBHBIX NEPEXO0J0B WIN OCYILECTBIISAS MPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE (HOPMYJIBI A1l MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX
BBIPAJKECHUH;

CBOOOJHO ONEpUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSATh HEOOXOJIUMBbIE
(opMyIbI ISl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEAlbHbIE CUTYallMM Ha S3bIKE ajreOpbl, COCTABIATh BBIPAXKEHHUS, ypaBHEHUS,
HEPAaBEHCTBA IO YCIOBHIO 3aJlayM, MCCIEA0BAaTh IMOCTPOCHHBIE MOJEIM C MCIIOJIb30BAHMEM arapaTa
anreopshl.

DOyHKIUH ¥ rpaduku:

CBOOOJHO OINEpHPOBaTh MOHATUAMM: (YHKIHS, CIOCOOB! 3a7aHus (YHKIHMH, B3aUMHO OOpaTHbBIE
GyHKIuY, KOMIO3UIMS GYHKUMH, TpaduK (QYHKIMM, BBIIOJIHATH 3JEMEHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITHI;

CcBOOOJIHO ONIEpUPOBATh MOHATUSAMU: 00JIACTh ONPEAEICHHSI U MHOXKECTBO 3HAUEHUI (PYHKIIUH, HYJIU
(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOTHO OMEpPUPOBATH MOHATUSAMH: YETHBIE W HEUYETHBIE (DYHKIUH, Nepuonnveckue (yHKINH,
IPOMEKYTKM MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbI 1 MUHUMYMBI (DYHKIMH, HauOOJIbIlIee U HAMMEHbIIIee
3HaYeHHe (PYHKIIUHU Ha IPOMEKYTKE;

CBOOOJHO ONEpHUpPOBATh MOHATUSAMU: CTENEHHAas (PYHKIUS ¢ HAaTypaJdbHBIM U LIEJBIM IOKa3aTeNIeM,
rpauK cTeNeHHON (YHKIMHM C HaTypaJbHbIM M IIEJIbIM ITOKa3aTelleM, TpaguK KOpHS n-oil CTENeHU Kak
(GyHKIMN 00paTHOM CTENEHN C HATypaJIbHBIM MIOKa3aTeseM;

ONEepUPOBATh NMOHATUAMM: JIMHEWHas, KBaJpaTHU4yHas U JpOOHO-TMHENHHass (YHKIUH, BBIIOIHATH
3JIEMEHTAapHOE UCCIIeI0BaHUE U TOCTPOEHHUE UX I'PaUKOB;

CBOOOJIHO OTIEPHPOBATH MOHATUSAMU: MOKa3aTeNbHas U JiorapudMudeckas GyHKINU, UX CBOWCTBA U
rpa UK, UCIIOJb30BaTh UX I'pauKHU IS pEIIEHUs] YpaBHEHMUIA;

CBOOOJHO  ONEpUPOBaTH  MOHATHAMHU:  TPUTOHOMETPUYECKAas  OKPYXKHOCTb,  ONpeiesicHHe
TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apryMeHTa;

UCMOJb30BaTh T'paduKu (YHKUMH A UCCIENOBAaHUS HPOLECCOB M 3aBUCHUMOCTEH IpPU PELICHUU
3aJa4 U3 JpYyrux y4eOHBIX MPEIMETOB U PEajbHOM >KHU3HHU, BhIpaKaTh (POPMYyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

Hayana MaTeMaTH4eCKOro aHaJmu3a:

CBOOOJIHO OTIEPHPOBATH MOHATUSAMU: apHUPMETHUECKAs U TEOMETPUIECKasi MPOTPECcCHsi, OECKOHEYHO
yOBIBaroIasi reoMeTpuyecKasl MporpeccHs, JUHEHHBIH M SKCIOHEHIMAIBHBIN pocT, GOopMylia CIO0XHBIX
IPOLIEHTOB, UMETH NPEACTABICHNE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUU [Tl pELIEHMSI pEaJIbHBIX 3aJ]1a4 IPUKJIAJHOTO0 XapaKTepa;

CcBOOOJIHO OIepUpOBaTh HOHATUSIMHU: M0CJIe10BATENbHOCTD, CHoCcOOBI 3aJjaHus
NOCJIE0BATEIbHOCTEN, MOHOTOHHBIE W OIPAHMYEHHBIE IIOCIEAOBATEIBHOCTH, IOHMMATh OCHOBBI
3apO’KJIEHUS] MAaTEMATUYECKOr0 aHaIN3a KaK aHain3a OECKOHEYHO MaJIbIX;



CBOOOJIHO OINEPHUPOBATH MOHATUSIMH: HENPEPbIBHbIC (YHKIIMU, TOYKU pa3pbiBa rpaduka GyHKIIUH,
ACHUMIITOTHI rpaduka PyHKIINH;

CcBOOOJIHO OINEpHUpPOBaTh MOHATHUEM: (YHKLHMS, HENpEepbIBHAas Ha OTpe3Ke, MPHUMEHSATh CBOWCTBA
HETPEPbIBHBIX (DYHKIMN JJIS1 pELIeHUs 3a/1a4;

CBOOOJHO oOmepupoBaTh MOHATUSMU: NEpBas U BTOpas IMPOU3BOJAHbIE (YHKIIMM, KacaTelbHas K
rpaduky GyHKIUY;

BBIUNCIISITh IPOU3BOJAHBIE CYMMBI, POU3BEACHHSI, YACTHOTO M KOMIO3UIMH ABYX (DYHKIUH, 3HATh
IPOM3BOIHBIE JIEMEHTAPHBIX (QYHKIUH;

UCTIOJIb30BaTh T€OMETPUYECKHIH U (PU3UUECKUI CMBICI MPOU3BOAHOM [Tl pellIeHHs 3a/1ay.

MHoxecTBa M JIOTHKA:

cBOOOJIHO ONEPUPOBATH NOHATUAMU: MHOXKECTBO, OIIEpAL[MH HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapaT s ONMCAHMUSA pEAJbHBIX IIPOLECCOB MU
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYruX yueOHBIX IPEAMETOB;

CcBOOOJIHO OIEPUPOBaTh HOHATUSAMH: OIpEJeIeHUue, TeopeMa, ypaBHEHHUE-CIIEJICTBUE, CBOWCTBO
MaTEMaTHYECKOro 00BEKTA, I0KA3aTEIbCTBO, PABHOCWIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kyaacce oOydaronuiics MOMYYUT CEIYIOIUE IPEIMETHbBIE PE3YJIbTaThl 110
OTJENbHBIM TeMaM pabodeil mporpaMMbel ydeOHOTO Kypca «Asiredpa M Hadajga MaTeMaTH4YEeCKOTO
aHaJIU3a»:

Yuciia ¥ BbIYMCTCHHUA:

CBOOOJIHO ONEPHPOBATH MOHATHAMHU: HATYPAIbHOE U II€JI0€ YMCIIO, MHOXKECTBA HATYPaJbHBIX U
[EJIBIX YKCeNl, UCTIOB30BaTh MpU3HaKku aenuMoctu 1ensix ynucen, HOJl m HOK HaTypanpHBIX uncen ais
pelieHus 3a1a4, IPUMEHTh anroputM EBkinna;

CBOOOJHO OIEpPUPOBATH IOHATHUEM OCTAaTKa 10 MOAYJIIO, 3alUChIBaTh HATypajbHbIE YHUCIIA B
Pa3IUYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJIHO OINEpPHPOBATH TMOHATUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMIUIEKCHBIX YHCET,
NPEJCTaBIATh KOMIUIEKCHBIE 4HCa B aireOpandeckol M TPUTOHOMETPUUYECKOH (opMe, BBINOIHSTH
apudMeTHUeCKue onepanuy ¢ HUIMU M 1300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: HpPpPALUOHANBHBIC, IOKAa3aTeNIbHbIE U JIOrapupMUUYecKue
HEPABEHCTBA, HAXOJUTh UX PEUICHHS C TOMOIIBIO PABHOCUIIBHBIX IIEPEXOMI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NIPUMEHATH HEOOXOIUMBIE
(GopMyIbl U1l pellIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh TMOHATUSAMHU: CHCTEMA U COBOKYIHOCTb YpaBHEHUHI W HEpaBEHCTB,
PaBHOCWIBHBIE CHUCTEMBI W CHCTEMBI-CICACTBHs, HAXOAWTh PEIIEHUS CHUCTEMbl M COBOKYIHOCTEH
palMOHATIBHBIX, UPPALMOHATIBHBIX, [I0KA3aTENbHBIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pearth palnuoHabHbIE, UppaluOHaJIbHBIE, [I0Ka3aTeJbHbIE, JorapupmMuuecKue U
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, COACPIKAILNAE MOLYJIN U ITapaMETPhI;

OPUMEHATh TpadUuecKue METOJbl JJIs PElICHHs ypaBHEHUH M HEPaBEHCTB, a TaKXkKe 3a1ad C
napaMmeTpamu;

MOJICIUPOBaTh pEalbHbIE CUTyallMM Ha s3bIKE aireOpbl, COCTABIATh BbIPAXKEHUS, ypaBHEHU,
HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHIO 3aJaul, UCCIIEN0BATh IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM
anmnapara anredpbl, UHTEPIPETUPOBATDH MTOJYUE€HHBIH Pe3yJIbTaT.

DOYyHKUWH U TPaUKH:

CTpOUTH TpadUKHd KOMIO3UIUHN (PYHKIUH C TOMOIIBIO AJIEMEHTAPHOTO HCCIIENOBAHUS U CBOWMCTB
KOMITO3ULIUH JBYX (PYHKIIUH;

CTPOUTH T€OMETPHUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH;

CBOOOJIHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPHYECKUX (DYHKIIHIA;

NPUMEHATh QYHKIMHU JJ11 MOJCIIMPOBAHUS U UCCIIEIOBAaHUS PEaIbHbIX IPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJImu3a:

MCTIOJIB30BaTh MPOU3BOAHYIO JIJIsl HCCIIEIOBAHUS (PYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;



HAXOJUTh HAUOOJIbIICe U HAUMEHBIIICE 3HAUCHHS (DYHKIIMU HETIPEPHIBHON HA OTPE3KE;

UCTIOJIB30BaTh MPOU3BOJIHYIO [UISI HAXOXKJICHUS HAMIIYYIIETO PEIICHHs B PUKIIAJHBIX, B TOM YHUCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3aJlavax, JUIs ONpPEICIICHUS] CKOPOCTH W YCKOPEHHUs Mpolecca, 3aJaHHOTO
dbopMyIoit U rpaduKom;

CBOOOJIHO OIEPUPOBATHL IOHATHSAMHU: IEPBOOOpa3Has, OINPEICICHHBI WHTErpaj, HaXOIHUTh
nepBOOOpa3HbIE dNIEMEHTAPHBIX (PYHKIIMIA U BEIUUCIISTH HHTErpal o ¢popmyne HeioroHa-Jleiionwma;

HAXOUTh IIOMAIN ITIOCKUX (UTYP U 00BEMBI TEJ ¢ IIOMOIILIO0 HHTETPAIIA;

UMETh TMPEJICTaBICHUE O MaTeMaTHYeCKOM MOJICIMPOBAaHUM HAa TIPUMEpPE  COCTABIICHHUS
muddepeHINATBHBIX YPaBHEHHH;

peliaTh MPUKIaIHBIC 3a/1a9H, B TOM YHCIIE COIHATBHO-3KOHOMUYECKOTO M (PU3MUECKOTO XapaKTepa,
CpeICTBaMU MaTEMaTHYECKOTO aHAIN3a.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA(IIO
IroaAM OBYYEHMUS)

10 kumacc (136 uacos)

Auredpa.

JelictBuTenbHbIE Yncaa (18 yacoB)

Llenble 1 panuoHanbHble yKcia. [leificTBuTenpHble Yncia. beckoHeyHo yObIBaroIias reoMeTpuueckas
nporpeccusi. Apudmernueckuil KOpeHb HaTypajdbHOM crTemeHd. CTeneHb € pPalUOHANbHBIM U
JENCTBUTEIIBHBIM IT0KA3aTEIISIMU.

OcHoBHas 1eab — OOOOMIUTP M CHUCTEMATH3UPOBATh 3HAHUS O JEHCTBUTENBHBIX 4YHCIAX;
c(hOpMHpOBATh NOHATUE CTENEHHM C JCHCTBUTEIBHBIM IOKA3aTEEeM; HAy4UThb NPUMEHATh OIpPECIICHUS
apu(QMETHUYECKOrO0 KOpHS M CTENEeHH, a TaKXKEe HUX CBONCTBA IPH BHIOJHEHUM BBIYMCICHUN H
npeoOpa30BaHUM BBIPAKEHUH.

Crenennas ¢pynkuus (18 yacon)

CrenenHas ¢yHkuus, ee cBoicTBa M rpaduk. B3aumHo oOpaTHble (QyHKIMHM. PaBHOCHIIBHBIE
YpaBHEHUS W HEpaBeHCTBA. VppalioHaIbHbBIE YpaBHEHHUS.

HppanyoHanbHble HEPABEHCTBA.

OcHoBHas 1eflb — OOOOIIUTh M CHCTEMAaTU3WPOBATh HM3BECTHBIE M3 Kypca anreOpbl OCHOBHOM
IIKOJBI CBOWMCTBA (DYHKLMH; HM3y4UTh CBONCTBA CTENEHHBIX (YHKUMNA C HATypaldbHbIM M LEJIBIM
NOKa3aTeIsIMM M HAaydyUTb INPUMEHATh MX IPH PEIICHUM YpPaBHEHUH M HEPaBEHCTB; C(HOPMUPOBATH
IMOHATHUEC PAaBHOCHUIIBHOCTHU ypaBHeHHﬁ, HCPABCHCTB, CUCTEM ypaBHeHHfI " HC PABCHCTB.

IToxa3zarenbHas pynkuus (12 yacoB)

[ToxazatenpHas (ynkius, ee cBoiictBa u rpaduk. [lTokasa tenpHble ypaBHeHUs. [loka3aTeiabHbIC
HepaBeHcTBa. CHCTEMBbI 0KA3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.

OcHoBHas 11eJIb — HM3YyYUTh CBOMCTBA MOKa3aTeIbHOW (DYHKIMHU; HayYUTh pElIaTh MOKa3aTelIbHbIE
yYpaBHEHUS U HE PAaBEHCTBA, POCTEUIINE CUCTEMbI TI0Ka3aTEeIbHBIX YPABHEHU.

Jlorapupmuueckas pynkuus (19 yacos)

Jlorapudmsi. CpoiictBa norapudmos. JlecaTuanbie " HaTypajibHbIE Jorapu@mel.
Jlorapudpmuueckas QyHKIHs, ee cBoiicTBa u rpaduk. Jlorapupmuueckue ypasHenus. Jlorapupmuueckue
HEpaBEHCTBA.

OcHoBHast 11esib — chOpMUPOBATh MOHATHE JiorapudMa 4YKcia; HaydyuTh HNPUMEHSTh CBOWCTBA
JorapuMOB TIpH PEUICHUH YpPAaBHEHWIA; M3y4YHTh CBOMCTBa JorapuMuieckoil (YHKIUM W HAYyYUTh
NPUMEHSTH €€ CBOMCTBA MPH PEIICHUH MPOCTEHINX JTOrapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Tpuronomerpudeckue popmy.bl (27 yacon)

Paguannas mepa yria. IIoBopoT Touku BOKpYr Hadana koopauHat. OnpeneneHue CuHyca, KOCUHyca
Y TaHIeHCa yria. 3HaKW CHUHYCa, KOCMHYCa U TaHI'€HCa. 3aBUCUMOCTb MEXIYy CHUHYCOM, KOCHHYCOM U
TaHI€HCOM OJTHOT'O M TOTr0 e yria. TpuroHoMmerpudeckue Toxaectsa. CUHyC, KOCUHYC U TAHI'€HC YIJIOB a
u -a. @opmyinbl ciaoxeHus. CUHYC, KOCUHYC W TaHreHC JBOHHOro yria. CHHyC, KOCUHYC M TaHI'€HC



NOJIOBUHHOTO yria. @opmyisl npuBeaeHus. CymMMa U pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

OcHoBHast uenb — chopMHpoOBaTh MOHATHS CHHYCa, KOCHHYCA, TAHI'€HCA, KOTAHI€HCa 4YHCIIa;
HAYYUTh OPUMEHATH (POPMYINIBI TPUTOHOMETPUH JUISI BBIYMCICHUS 3HAYCHUH TPUTOHOMETPUUECKHX
GyHKIMIT W BBINOJHEHHS NPeoOpa3oBaHUIl TPUTOHOMETPUYECKHX BBIPAXKEHUH; HAaydyUTh peLIaTh
NpOCTEHIIEe TPUTOHOMETPUIECKHE YpaBHEHHS sin X =a, cosx =ampua =1, -1, 0.

Tpuronomerpunyeckue ypaBHeHus (18 yacos)

VpaBHeHUs cos X = a, sin X = a, tg X = a. Pemenne tpuronomerpudeckux ypasHeHuil. [Ipumeps
pemeHus MpOCTENIINX TPUTOHOMETPHYECKNX HEPABEHCTB.

OcHoBHas 1enb — chopMUPOBATh YMEHHUE peliaTh MPOCTEHIINE TPUTOHOMETPUYECKUE YPaBHEHMS,
03HAaKOMWTh C HEKOTOPBIMM IIPUEMAMHM PEIIEHUS TPUTOHOMETPUYECKUX YPABHEHUH.

Hrorosoe nosropenue (32 yaca)

Conep:xxanue ooydenusi 11 kinace

Aunreopa.

IloBTOpeHme Kypca anredpbl 1 Havaa aHaau3a 10 kiaacca

JetictBurenbuble uucia. CreneHHas ¢(yHKnus, ee cBodcTtBa W rpaduk. [TokazarenpHas
dbyHKI1IHA, ee cBoMcTBa U rpaduk. Jlorapudmuueckas GyHKINSA, €€ CBOWCTBA U TpaduK.

Tpuronomerpuyeckue pynxuuu (20 4)

OOnacTb  ompeneNeHus  TPUTOHOMETPUYECKMX  (QyHKIuH.  MHOXECTBO  3HAYCHHUH
TPUTOHOMETPUYECKUX (YHKIMNA. YETHOCTb, HEYETHOCTh, MEPHUOAMYHOCTH TPUTOHOMETPHUECKUX
¢yukuuii. CpoiicTBa QyHKIMM y=cosX, y=sinX. ['papuku QyHkmii y=cos x, y=sinx. CBoiicTBa
bynkuun y=tgx I'paduk QyHKImm y=tgx.

IIpon3BoaHasi u ee reoMeTpu4ecKuii cMbic (20 1)

[lonatue o mpeaene u HenpepblBHOCTH (GyHKUMU. [IpousBonHas. @PU3NYECKUN CMBICH
npousBoHON. Tabnuia npon3BoaHBIX. [Ipor3BOIHAS CyMMBI, TPOU3BEICHHS U YaCTHOTO ABYX (DYHKITHIA.
I'eomeTpHuuyeckuil CMBICII IPOU3BOJIHON. Y PABHEHUE KACATEIBHOM.

IIpumeHeHne Npon3BoOAHOI K HccaeoBanni0 GyHkuuii (18 u)

HccnenoBanne CBOWCTB (YHKIIMM C TOMOIIBIO NPOM3BOAHON. HaxokaeHne NpoMexyTKOB
MOHOTOHHOCTH. HaxoxeHue 3kcTpeMyMoB (yHKIIHU.

[Toctpoenue rpadukoB pyHKIMiA. Haxoxaenne HAaHOOIBIINX U HANMEHBIITUX 3HAUCHUH.

HNurerpan (17 u)
[TepooOpaznas. [IpaBuna HaxoxaeHHs NepBooOpas3HbIX. [l1omans KpUBOJIMHEHHOW Tpameruy.
Brruncnenue uHTErpaios.

JaemMeHTHI KOMOMHATOpUKHU. CTaTHCTHKA (22 1)
[lepecTtanoBku, codeTaHuss W pa3MemieHus B KomOuHaTopuke. CiydailHbie COOBITHSI W UX

BEPOSITHOCTH.

HTorosoe moBropenue (26 1)



