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INOACHUTEJIBHASA 3AIIMCKA

YueOHbIE Kypc «Anredpa W Hauyajga MaTEeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM H3
HauboJee 3HAaYMMBIX B ITPOrpaMMe CPEIHEro o0mero oopa3oBaHusl, MOCKOJIbKY, C OJHOW CTOPOHBI,
OH 00ecrneynBaeT HHCTPYMEHTAIBHYIO 0a3y Ui U3y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C
JIPYroil CTOPOHBI, (POPMHPYET JIOTHUECKOE M aOCTPAKTHOE MBINUICHUE O0YyYarolIMXcs Ha YpPOBHE,
HEOOXOAMMOM JIJIsi OCBOCHHSI MH()OPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH U JIPYTUX
TUCHHIUTMH. B paMkax maHHOro y4eOHOro Kypca oOydarolmuecs OBJIaeBalOT YHUBEPCAIbHBIM
SI3IKOM COBPEMEHHOW HayKH, KOTopas GOpMyIHpyeT CBOM JTOCTHIKEHUSI B MAaTEMaTUYECKOM hopme.

VYueOHbI Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHalin3a 3aKiIaJblBaeT OCHOBY IS
YCIICIITHOT'O OBJIAJICHHS 3aKOHAMHU (DU3MKH, XUMHH, OWOJIOTMH, ITOHUMAHHUS OCHOBHBIX TEHCHIIHIMA
pa3BHUTHsI SKOHOMHKH M OOINECTBEHHON >HW3HHU, IMO3BOJIICT OPHUCHTUPOBATHCS B COBPEMEHHBIX
U(QPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO WCIOJb30BaTh HMX JUIS JaJbHEHIIero
0o0pa3oBaHMs M B TIOBCEHEBHOW XM3HU. B TO ke Bpems oBlajieHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLIMSIMH anreOpbl U MaTEeMaTHYEeCKOrO aHajii3a pa3BHBAeT YMEHHE HaXOIUTb
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTD, TOKA3bIBATh YTBEPKICHUS C TIOMOIIBIO WHAYKIIUN H
paccyx1aTb J€AYKTUBHO, HCIOJIb30BaTh O0OOIIEHHE M KOHKPETU3alMI0, a0CcTparupoBaHHE U
aHAJIOTHIO, (POPMHUPYET KPEeaTUBHOE M KPUTHYECKOE MBIIIICHHUE.

B xonme wm3ydyeHmss ydeOHOro Kypca «Anrebpa W Hayala MaTEMAaTHYECKOTO aHAJIN3a»
O0ydJaromfecss IMOJyJaroT HOBBIA ONBIT pEIIeHHs NPHUKIAJHBIX 3334, CaMOCTOSTEIHLHOTO
MOCTPOCHUS MATEMAaTHYECKUX MOJICICH peajbHBIX CHTYyallMil, HWHTEPIPETAIIMHA ITOTYICHHBIX
pelIeHni, 3HaKOMSTCS C MPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOjE, HAyKe U
HCKYCCTBE, C BBIJAIOUIMMHUCS MATEMAaTHYECKUMH OTKPBITUSMU M UX aBTOPAMHU.

Y4aeOHBIE Kypc 00MagaeT 3HAYMTEIbHBIM BOCHUTATENBHBIM ITOTEHIIUATIOM, KOTOPBIH
peamu3yeTcsi Kak dYepe3 Yy4eOHBId MarepHall, CIOCOOCTBYIOUIMA (HOPMHPOBAHHIO HAYYHOTO
MUPOBO33PEHHsI, TaK U yepe3 crenupuky yueOHON NesaTeIbHOCTH, TPeOyIoeld TPpOoa0KUTETHbHON
KOHIICHTPAIIMH BHUMaHUS, CAMOCTOSTETbHOCTH, aKKYPAaTHOCTHA U OTBETCTBEHHOCTH 32 MOJTyYeHHBIN
pe3yJbTart.

B ocHoBe Meroamku oOydeHHs anreOpe M HadajdaM MaTeMaTHYeCKOro aHaju3a JICKHT
JESITCIIbHOCTHBIA MPUHITUIT 00 YUICHUS.

B cTrpykType yueOHOro kypca «Anredpa v Hadajla MaTeMaTHYECKOr'0 aHaJM3a» BBIJEICHBI
CIleAyIolue COAepKaTelbHO-MEeTOAnYecKue IUHUU: «Yucna u BbUUCICHUS», «DYHKIUU WU
rpadukn», «YpaBHeHUs U HepaBeHCTBa», «Hauama maremaTnueckoro anaimmsa», «MHoOXecTBa U
norukay. Bce OCHOBHBIEC COEpKATENbHO-METOANYSCKUE JIMHUH M3YyYalOTCs Ha MPOTSHKEHUU JBYX
7eT o0y4yeHusi Ha YPOBHE CpeAHEro olmero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSS YT Apyra u
MOCTENICHHO HAChINIAsiCh HOBBIMH TEMaMH W pa3jieliamMu. JaHHBIM yYeOHBIA Kypc SIBISIETCS
UHTETPaTHBHBIM, IIOCKOJIKY OOBEAMHSET B cebe comepKaHHe HECKOJIbKUX MaTeMaTHYECKHX
JUCHUIUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MAaTEMAaTHYSCKHI aHajHu3, TEOPUS MHOMKECTB,
MaTeMaTH4decKas Joruka W japyrue. [lo mepe Toro kak oOydarommecsi OBJageBalOT BcE Ooiee
NIMPOKMM  MaTEeMAaTUYeCKUM  ammapaToM, Yy HHUX TOCIeqoBaTeNbHO  (opMupyercs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMAaTHYECKYI0 MOJENb PeaabHOW CUTYalllH, MPUMEHSThH
3HAaHMS, TIONyYeHHBbIE TPU H3YyYEHHH Y4eOHOro Kypca, M pEmeHUs CaMOCTOSTENbHO
chopMyIMPOBAHHON MaTeMaTUIECKON 3a]]auH, a 3aTEM HHTEPIPETUPOBATH CBOW OTBET.

ConepxatenpbHO-MeToAUYECKast TUHUS «Ynciaa W BRIYUCICHUS» 3aBepiiacT (GopMUpOBaHHE
HABBIKOB HCIIOJIb30BAHMSI JEHCTBUTENBHBIX YHCEI, KOTOpOoe OBUIO Ha4aToO Ha YPOBHE OCHOBHOIO



obmrero obpazoBanusi. Ha ypoBHe cpemHero obmiero oopasoBaHus 0co00€ BHUMAHHUE YIETSETCS
(OpPMHUPOBAHUIO HABHIKOB PAIMOHANBHBIX BBIUYMCICHUH, BKJIOYAIONIMX B Ce0S MCIOJIb30BaHHE
pa3nuyHBIX (GOpPM 3alKUCH YHCIA, yMEHHE [eNaTh MPUKUIKY, BBINOJIHATh NPUOIMKEHHBIE
BBIUMCIICHUS, OICHUBATh YHCIIOBBIC BBIPAKEHUsS, pabOTaTh C MAaTEMaTHYECKMMH KOHCTAHTaMHU.
3HaKoMble O0YyYaromMMCsS MHOXKECTBA HATYPaJbHBIX, IIENbIX, PAIMOHAIBHBIX M JIeHCTBUTENbHBIX
qyceNl JOMONHSIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXJIOM U3 3TUX MHOXKECTB
paccMaTpHBAIOTCS CBOIMCTBEHHBIE €My CHeNH(HUECKHe 3a/ladyd U OMepalluu: JeNICHHE HaIllelo,
ONEPHPOBAHUE OCTATKAMU HA MHOXKECTBE IIENIBIX YHCEN, OCOOBIE CBOWMCTBA pAI[MOHAJBHBIX W
UppaIOHATIBFHBIX YHUCEN, apu(MeETHUIEeCKHe OMepaluu, a TaKkKe W3BJICYEHHUE KOPHS HATypaabHOU
CTENEHH Ha MHOXKECTBE KOMITJICKCHBIX YHcell. biaromaps mocienoBaTeIbHOMY PacIIMPEHHIO Kpyra
UCIIOJIb3YEMBIX YHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMH UX TIPUMEHEHUS [T PEIICHUS Pa3InIHbBIX
3a7a4 (popMUpPYETCs TPEACTAaBICHUE O CAMHCTBE MATEMAaTHKN KaK HayKH U €€ POJIM B TOCTPOCHHUU
MOJIeNel pealbHOr0 MUpa, ITMPOKO HCIIOJIB3YIOTCS 0000IeHHe M KOHKPETH3AIIH SI.

Jluaus «YpaBHEHHS M HEPAaBEHCTBA» pEalM3yeTcss Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IIOCKONBKY B KaxjaoMm pasaene IIporpamMmbl
IPeyCMOTPEHO pEeIIeHHE COOTBETCTBYIOIIMX 3adad. B pesyiprare 0Oydarommecs OBIIAIEBAIOT
pPa3MUYHBIMA ~ METOJAMH  pEIICHHs  PAalHMOHANBHBIX, HPPAIMOHANBHBIX, IOKa3aTeJbHBIX,
JOrapu(MUYECKHX W TPHUTOHOMETPHUECKUX YpPaBHEHHWI, HEpaBEHCTB M CHCTEM, a TaKXe 3ajaad,
cojiepkanMx mapaMerpbl. [lodydeHHbIe YMEHHS MIMPOKO HCIIONB3YIOTCS IPH HMCCIETOBAHUH
(GYHKIMI C TTOMOINIBI0 MPOM3BOIHON, MPH PEIICHUH TPUKIAJHBIX 33a4 M 33/7a4 HAa HAXOXKJICHHE
HanOONbIIMX W HAMMEHBbIINX 3HaYeHWid (yHKkumu. J[aHHas comepkaTelbHas JIMHHS BKIIOYACT B
cebs Takke (OPMHPOBAHME YMCHHMH BBIOJHATH pacdy€Thl Mo ¢GopMysnaMm, HpeoOpa3oBaHUS
palMOHANBHBIX, MPPANMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TAaKKe BBIPAXKCHHIA,
COAepXKalUX CTeneHn U JorapudMel. braromaps u3ydeHHIO anreOpandyeckoro MarepHuala
NPOMCXOMUT  JajbHEWIIee pa3BUTHE  AJITOPUTMHUECKOTO H  aOCTPaKTHOTO  MBIIUICHUS
oOyyaronmxcs, (OPMHUPYIOTCS HABBIKH JCIYKTUBHBIX PACCyXACHHH, pabOTBHl ¢ CHUMBOIbHBIMU
dbopmamu, TpencTaBiIeHUsS 3aKOHOMEPHOCTEW M 3aBHCUMOCTEH B BHJIE PAaBEHCTB M HEPAaBEHCTB.
Anrebpa npemiaraet 3QpQeKTHBHBIC WHCTPYMEHTHI JJIsi PEIICHUS MPAKTHYECKUX U €CTECTBEHHO -
HAYYHBIX 33124, HArJISTHO JEMOHCTPHPYET CBOM BO3MOXKHOCTHU KakK sI3bIKa HAYKH.

ConepxatenbHO-MeToMu4ecKass JHHUS «DyHKIMH W TpaQuKW» TECHO TMEperyieTacTcs C
JIPYTUMHU JIMHUSMH Y4eOHOTO Kypca, IOCKOJbKY B KAKOM-TO CMBICTIE 3a/1a€T MOCIEA0BATEIbHOCTh
u3yuyeHuss Marepuana. l3ydeHwe  CTeNmeHHOW, TOKa3aTeNbHOM, JorapuMuU4Yeckod
TPUTOHOMETPUYECKUX (DYHKIIUH, UX CBOMCTB M I'paUKOB, UCIONb30BaHuE QYHKIMHA Ui pelieHus
3a1a4 U3 JIPYruX y4eOHBIX MPEIMETOB M PEaIbHON JKU3HHU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM
aQHAJIM30M, TaK U C PEIICHUEM ypaBHEHHU W HEpaBeHCTB. [Ipu 3TOM Oo0IbII0e BHUMAHHE YIEISeTCs
(OpMHPOBAaHUIO YMEHUsS BBIpaXXaTh (HOpPMyJIlaMH 3aBUCHMOCTH MEXIY Pa3IHMYHBIMU BEIUYHMHAMH,
UCCIIEIOBATh TOJIyUYeHHbIE (DYHKIMH, CTPOUTh WX Tpaduku. Martepuan 3TOW coxepikaTeNbHON
JMHUY HAlleJeH Ha pa3BUTHE YMEHHH W HABBIKOB, MO3BOJITIONIMX BHIPAYKATh 3aBUCHMOCTU MEXITY
BEIMYMHAMHU B PA3IMYHON (hopMe: aHAIMTHUECKOHM, rpaduueckoil u cioBecHol. Ero usyudenue
CIOCOOCTBYET pa3BUTHIO AaJITOPUTMHYECKOrO0 MBIIUIEHUS, CIOCOOHOCTH K O00OOIIeHHI0 U
KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHA.

ConepxxarenpHast nuHUS «Hagama maTeMaTHYecKOro aHallM3a» IO3BOJSIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKHUX, TaK U MPUKIATHBIX 33a7a4, JTOCTYIHBIX 00y4YaroUMMCsl, TaK
KaK y HUX TOSBISETCS BO3MOXHOCTH CTPOUTHh Tpa(UKH CIOXKHBIX (DYHKIHH, OmpeneisTh UX
HAaUOONBIINE U HAaWMEHBIINE 3HAYCHHUS, BBIYHCISTH IIOMAAn GUTYp U O0BEMBI Tel, HaXOIUTh



CKOPOCTH H YCKOpeHus mpoueccoB. JlaHHas comepkaTelbHasi JIMHHUS OTKPBHIBACT HOBBIC
BO3MOXHOCTH TIOCTPOEHUSI MAaTEMAaTUUECKUX MOJEJEH pPEalbHBIX CUTYyallui, MO3BOJSIET HAXOAUTh
HAWIydlllee peIIeHHEe B NPHUKJIAIHBIX, B TOM YHCIE COIHUATbHO-)KOHOMHUYECKUX, 3aadax.
3HAKOMCTBO C OCHOBaMHM MAaTEMAaTHYECKOTO aHalIW3a CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
(GOpMaIbHO-JIOTHYECKOTO W KPEATHBHOI'O MBINUICHUS, (OPMHPOBAHUIO YMEHHH paclio3HaBaTh
IPOSIBJICHHSI 3aKOHOB MaTEeMAaTHKHM B HayKe, TeXHUKe M HUCcKyccTBe. OOydarmuecs y3HAIOT O
BBIIAIOIIUXCA PEe3yNbTaTax, MOJTYYCHHBIX B XOAE pPa3BUTHS MaTeMaTUKH KaK Haykd, U 00 HX
aBTOpaXx.

ConepxatenpbHo-MeToAu4ecKast TMHUS « MHOXKECTBA U JIOTHKA» BKIIOYACT B CEOSI DJIEMEHTHI
TEOPUH MHOXKECTB M MAaTEeMaTUYECKOW JIOTHKH. TeOpeTHKO-MHOKECTBEHHBIC MPEICTABICHUS
MIPOHU3BIBAIOT BECh KypC MIKOJIBHOW MAaTEMAaTUKH W MpeIJaraloT HanboJiee YHUBEPCAIbHBIN S3BIK,
OOBEIUHSIOMMNNA BCE pa3feibl MaTEeMaTHKH W €€ TPHUJIOKEHWUH, OHHM CBS3BIBAIOT DPa3HbIC
MaTeMaTHYECKUE AWCIUIUIMHBI W WX TPHUJIOKEHUsS B enuHoe 1enoe. [loaTtomy BakHO AaTh
BO3MOXKHOCTb OOyd4arouiemMycs IMOHHUMaThb TEOPETUKO-MHO)KECTBEHHBIM S3bIK COBPEMEHHOM
MaTeMaTUKH U HCIOJIb30BaTh €ro JJI BBIPAXKEHUS CBOUX MbICIEH. /IpyruM BaskHBIM MPH3HAKOM
MaTeMaTUKH KaK HayKd CJeIyeT Mpu3HaTh CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHUU U
ClIEZIOBaHME OIpeNeNEHHBIM MpPaBUIaM IOCTPOEHHUS J0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTUYECKON JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHHS O0y4YarolmXcs,
MO3BOJISIET UM CTPOHUTH CBOHM PACCYKJICHHUSI Ha OCHOBE JIOTMUECKHX MpaBuil, (OpMUPYET HABBIKU
KPUTHYECKOT O MBIIIICHHUS.

B yuebHOM Kypce «Anrebpa u Havasia MATEMAaTHYECKOTO aHaJN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYECKOTr0 MOJEIHPOBAHUS, KOTOPHIE TPU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
MOCTPOCHUSI MOJIENel pealbHbIX CHTYyallMil, UCCICAOBAHMS STHX MOJEJEeH C MOMOIIBI0 anmnapara
anreOpbl 1 MaTeMaTHYECKOTO aHalN3a, MHTEPIPETAIINH TOJyYEHHBIX pe3yNbTaToB. Takue 3a1aHus
BILJIETEHBI B KQXK/IBI U3 pa3/eJoB MPOrpPaMMBbI, TOCKOJIbKY BECh MaTepHall y4eOHOTr0 Kypca I POKO
WCIOJIb3YETCsl NIl pPelleHMs] MPUKIAIHbIX 3anad. [Ipu pemeHnn peanbHBIX MPAKTUYECKUX 3a]ay
oOyyaromyiecss  pa3BHBAIOT  HAONMIOAATENBPHOCTh, yMEHHE  HAXOAHWTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJb30BaTh aHAJOTHIO, 0000IaTh M KOHKPETH3UPOBATh MPOOIEMY.
JesTenpHOCT TO (OPMHUPOBAHHWIO HABBIKOB pEIICHHUS TPUKIATHBIX 3a]ad OpraHu3yeTcs B
Ipollecce U3y4eHHsI BCeX TeM y4eOHOro Kypca «Anredpa u Hadaja MaTeMaTHYECKOr0 aHAIN3ay.

Ha usydenue yyebHOro kypca «Anrebpa u Hayana MaTeMaTHYE€CKOrO aHAJIM3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 yacoB (4 4aca B HEZIEi0).

COIEPKXAHUE OBYYEHUAA

Yucia u BbIYUCIEHUS

Pannonanpabie urcna. OOBIKHOBEHHBIE W JIECATHYHBIC JIPOOH, MPOLEHTHI, OECKOHEYHBIE
nepuogudeckue apodu. [Ipumenenne apobelt u MPOIEHTOB ISl pEUICHUs] MPUKIAJHBIX 3a/1ad U3
pa3IMYHbIX OTpAClIel 3HAHUI U PeabHOMN )KU3HHU.

JleiicTBuTenbHBIE uuWcha. PamuyoHalbHBIE W HppalMOHANbHBIC 4HClIa. ApHUPMETHUYECKHE
omnepanuu ¢ JEWCTBUTEIbHBIMU YHCIaMH. MoOAyJsib JNEWCTBUTEIHOTO 4YHUCIAa M €ro CBOMCTBA.
[TpuGimx EHHBIC BRIUMCIICHUS, TIPaBUIa OKPYTJICHHS, TPUKHJIKA M OLIEHKA Pe3yJbTaTa BBIYMCICHUH.

CrereHb c enbM TokazateneMm. buHoMm HeroTona. Mcmonb3oBaHue moaxoasiiei (Gopmbl
3aMUCH JEH CTBUTEIBHBIX YUCEN JJISI PEUICHUS TPAKTUUECKUX 33/1a4 U MPECTaBICHUS JaHHBIX.



ApudmeTnueckuil KOpeHb HaTypabHOM CTENEHU U €ro CBOICTBA.

CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
MOKA3aTeleM.

Jlorapuwm uncna. CoiictBa norapudma. JlecaTuaHbie U HATYpaJIbHbIE JOrapu(MBbIL.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOr0 apryMeHra. ApPKCHHYC, apKKOCHUHYC U
ApPKTaHT'€HC YMCIOBOr0 apryMeHTa.

YpaBHeHMS U HEPABEHCTBA

ToxnectBa W TOXIECTBEHHbIe MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHHMS.
PaBHOCHIIBHBIE YpaBHEHMSI U ypaBHEHUs-clecTBUSA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHBIE METOJbl pPEIICHUs ILENbIX U JPOOHO-PallMOHANBHBIX YpPaBHEHHN M HEPaBEHCTB.
MHoOrousieHbl OT OJHOW IEepEMEHHOMN. JeJleHrne MHOrO4JIeHa Ha MHOT'OWIEH C OCTaTKOM. Teopema
bezy. Muorowiens! ¢ 1ienpiMu koddurmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUMN, COAEPKAIINX CTEIIEHN U KOPHH.

WppaunonansHbie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPALIMOHAJIBHBIX YPAaBHEHUM.

[Toka3arenbHble ypaBHEeHUs. OCHOBHBIE METObI PEUIEHUS IIOKA3aTENbHbBIX YPABHEHUM.

[IpeobpazoBanue BeIpaKEHUH, COAEPKALIUX JIOrapu(pMBI.

Jlorapupmuueckue ypaBHeHHsl. OCHOBHBIE METO/Ibl PEIICHUS JOrapU(PMUUECKUX YPaBHEHUM.

OcHOBHBIE TpUroHOMeTpuueckue ¢opmyisl. [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUN. Pellenne TpUroHOMEeTpUYECKUX YPABHEHUM.

Pemenne cucreM JMHEHHBIX YypaBHEHUH. MatTpuiia CUCTEMBl JIMHEWHBIX YpaBHEHMI.
OnpenenuTesb MAaTPUILLBI 2X2, €ro TEOMETPUUYECKUNA CMBICI U CBOMCTBA, BBIYMCICHUE €0 3HAUYCHHS,
NPUMEHEHUE ONPEACIIUTENS JIs PELIEHUs CUCTEMbI JIMHEHHBIX ypaBHEHUH. Pellenne npukiaaHbix
3a7lad C TIOMOILbI0 CHUCTEMBbI JIMHEHWHBIX ypaBHeHUU. HccregoBaHue MOCTPOCHHOM MOJAEIU C
MIOMOIIIBIO MAaTPHIL U ONPEIECIUTENEH.

[TocTpoeHne MaremMaTUYECKUX MOJEJIEW peajlbHOM CUTyallUd C INOMOLIBIO YpPaBHEHUW U
HepaBeHCTB. [IprMeHeHne ypaBHEHUI U HEPAaBEHCTB K PELICHUIO MaTEMAaTHUYECKUX 3a/Jad U 3aj1ad
U3 Pa3IMYHBIX 00JIacTell HAYKU U peabHON )KU3HHU.

DYyHKUMHU U TPaPUKn

OyHkuusa, cnocodbl 3amanus (QyHkuuu. BzaummHO oOpaTtHble ¢yHkIuu. Kommosunus
¢byukuumii. ['paduk GyHkuu. DneMenTapHbie npeodpa3zoBaHus rpapuKoOB QYHKIIHA.

ObnacTb ompeneneHUs U MHOXECTBO 3HaueHWd QyHkumu. Hymm dynkuuu. [IpomexyTku
3HaKonocTtossHCTBa. UETHble W Heu€THble ¢yHkuuu. llepmonnyeckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKIHMH. MakcUMyMbl M MHUHHUMYMbI (GyHKIuU. HaunOosbpliee u HauMeHbllee
3HaueHUs PYHKLIHUU HA IPOMEKYTKE.

JluneliHasi, KBagpaTUyHas U APOOHO-TUHEHHAs (QYHKIUU. DJIEMEHTapHOE HUCCIIEOBaHUE U
MOCTPOEHHUE UX IPaPUKOB.

CrenenHast (yHKUUS C HaTypaJbHBIM M LE€NbIM INOKa3aTeneM. EE cBoiictBa u rpaduk.
CpoiicTBa U rpaguk KOpHS N-OM cTeneHu Kak (PYHKUMHM OOpaTHOM CTENEeHHW C HaTypaJibHbIM
IIOKA3aTeleM.

[TokazatenbHas u jorapudmuueckas (QyHKIMU, WX cBoMcTBAa M rpaduku. Mcmomab3oBaHue
rpaduKoB QYHKIMH IJ1s PEIICHHUS YPaBHCHUM.

Tpuronomerpuueckasi  OKPYXHOCTb,  ONpENEICHHE  TPUTOHOMETPUYECKUX  (YHKIMH
YHCIOBOIO apryMeHTa.

@OyHKIMOHAJIFHBIE 3aBUCHMOCTH B PEATBHBIX Npoleccax M sBileHHAX. ['paduku peasbHbIX
3aBUCUMOCTEM.



Hauyayia MaTeMaTH4eCKOro aHAIN3a

ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHMs MOCJIENOBaTelIbHOCTEH. MeToa MaTeMaTH4ecKOn
UHAYKOUUM. MOHOTOHHBIE W OrpPaHUYEHHBIE IOCIEN0BATENbHOCTU. VcTopus BO3HUKHOBEHMS
MaTeMaTUYECKOr0 aHajIn3a Kak aHaan3a 0€CKOHEUHO MaJlbIX.

ApudmeTnueckass W TeoMeTpHuYecKkas  Iporpeccud.  beckoHeuHo — yObIBaromas
reomerpuyeckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TI'e€OMETPHYECKON MPOTrPECCHH.
JIuHelHbIN U 3KCIIOHEHIMaIbHBIN pocT. Hucno e. dopMyia CIOKHBIX NPOLEHTOB. M cnob3oBanue
MPOrPECCHUH IS PELIEHUSI PEAIBHBIX 3a7a4 IMPUKJIIAJHOTO XapaKTepa.

HenpepriBHbIE GYHKIMH U UX cBOWCTBA. TOYKHM pa3pbiBa. ACUMITOTH TPaUKOB (YHKITHIA.
CaoiicTBa (DyHKIIMI HEMpPEpPBIBHBIX HAa OTpe3ke. MeTon WMHTEPBAJIOB JJIsl PEIICHHS HEPABCHCTB.
[IprmMeHeHne CBOMCTB HEMPEPBIBHBIX (QYHKIIUN I pElIeHUs 3a1a4.

[TepBas u BTOpasi mpou3BoAHbIe PyHKIHH. OnpeneaeHue, reoOMETPUICCKHN U (PU3NUECKUN
CMBICTI IPOU3BOIHON. Y paBHEHHE KacaTenbHOU K rpaduky QyHKIUU.

[IpouzBoanbie dneMeHTapHbIX (GyHKIUN. [[pon3BoaHAsT CYyMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMIO3HUINH (DYHKIHH.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, OIlEepalMyi HaJl MHOXECTBaMM M MX cBoMcTBa. Jlmarpammsl Oitnepa—BeHnHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnaparta JJs ONKCAaHUS peajbHbIX IPOLECCOB U
SIBJICHUH, TIPH PELICHUU 3a]1a4 U3 APYTUX YUCOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOr 0 00bEKTa, CIEACTBHUE, 10KA3aTEIbCTBO,
PaBHOCUJIbBHBIE YPABHEHUS.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A» (YTJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpazkIaHCKOTr0 BOCIIUTAHUSA ¢

cOPMHUPOBAHHOCTh  TPAXKIAHCKOMW  MO3ULIMH  OOy4YalOMIErocs KAk  aKTHBHOTO U
OTBETCTBEHHOT'O YJieHAa POCCHMCKOTO OOIIEeCTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHH, WPOLENYp TPaXkJIaHCKOrO O0OIIecTBa
(BBIOOpPBI, OMPOCHI M APYroe), YMEHHE B3aMMOJCHCTBOBATH C COLMAJBHBIMH HMHCTHUTYTaMHU B
COOTBETCTBHH C UX (YHKIMSIMH ¥ Ha3HAUYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

cOPMHPOBAHHOCTh POCCUHCKOW TPaKAAHCKOH HICHTUYHOCTH, YBAXEHHUS K MPOULIOMY H
HACTOSAILIEMY POCCHICKOM MaTEMaTHKH, LEHHOCTHOE OTHOLICHHE K JTOCTHKEHUSM POCCHMCKUX
MAaT€MAaTUKOB M POCCHIICKOM MaTEMAaTHYECKOM LIKOJIbI, UCIOIb30BAHUE 3TUX JOCTUAKEHHUMN B IPYTUX
HayKax, TEXHOJIOTHIX, C(pepax IKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoaa, chopMHUpPOBAHHOCTH HPABCTBEHHOT O
CO3HAHUS, STUYECKOr O MOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHHUEM JOCTHKEHUN HAYKU
U IS TeNbHOCTBIO YU4EHOT'0, OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOHYMBOTO OYAYIIETo;

4) 3¢TeTH4eCKOr0 BOCIIMTAHMS



ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIOYAs 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEUICHUH, PaCCYKICHHUH, BOCHPHUMYHBOCTH K MAaTEMAaTHYECKUM AacCHeKTaMm
pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCHUTAHUS:

cOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B MHTEPEcax 310p OBOTO U
Oe3omacHoro obpasa )XKM3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3I0POBBIO (3I0pOBOE MUTAHHE,
cOamaHCHpPOBaHHBIA PEKUM 3aHIATHH U OTHABIXA, peryisipHas GU3ndecKas akTUBHOCTH), pusmueckoe
COBEPILIEH CTBOBAHUE MPHU 3aAHATUAX CIIOPTUBHO-030POBUTEIBHON JESTEIbHOCTHIO;

6) TPy10BOr0 BOCTIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IEHHOCTH TPYIOIIOOWS, UHTEPEC K Pa3IMYHBIM cdepam
npodeccuoHaNbHON JeATeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ NPUIIOKCHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIN BHIOOp Oyayiiel mpodeccuu u peain30BbIBaTh COOCTBEHHBIC K M3HEHHBIE
IUTaHbI, TOTOBHOCTh U CHOCOOHOCTh K MaTEeMaTHUYEeCKOMY OOpa3OBaHHIO U CaMOOOpPa30BAHMUIO Ha
NPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIIEHUM MPAKTUYECKUX 3a]ay
MaTeMaTUYECKON HaIlPaBIEHHOCTH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHUS:

cOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KyJIbTYpbl, TIOHMMAaHUE BIHUSHUS  COIUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAJIBHOW CpPEIbl, OCO3HAHUE
r100aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, OPHUEHTAIUSI HAa MPUMEHEHHE MaTEMaTHYECKUX
3HAHUU 711 pEIIeHUs 3a7a4 B 00J1aCTH OKPYXKAIOIIEH CpPebl, MIaHUPOBAHUE MOCTYIKOB M OI[CHKH
WX BO3MOKHBIX MOCIEACTBUN I OKPYKAIOUIEH CPEIbI;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAaKTUKH, TOHUMaHUE MaTeMaTHIeCKON HAyKH Kak cephl demoBeyecKoi
JIesITeIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH JJIsl pa3BUTHUS LUBWIN3ALIUN, OBJIA/ICHUE SI3bIKOM
MaTeMaTUKM ¥ MaTeMaTU4YeCKOM KyJIbTypOoM KaK CpeACTBOM IIO3HAHMS MHUpa, TOTOBHOCTb
OCYILIECTBJISATh MPOCKTHYIO U UCCIIE0BATENBCKYIO A€ TeIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbHI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBUS

ba3oBble JJoruyeckue aelcTBUS:

BBISIBIISIT M XapaKTEPU30BaTh CYIIECTBEHHBbIC NPHU3HAKKM MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHSTHM, OTHOLIEHUN MEXy MOHSATHIMH, (OPMYIMPOBATH ONPEAEICHHS MOHATUH, YCTaHABINBATD
CYIIECTBCHHBIA MpPU3HAK KIacCU(PHUKAIMUA, OCHOBAHMS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUHU
MPOBOJAMMOrO aHAJIN3A;

BOCIIPHHUMATh, (OPMYIHPOBATH W MPEOOPA3OBBIBATH CYXKICHUSA: YTBEPAUTEIbHBIE U
OTpHUIIATEIbHBIE, CMUHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBIISITh MAaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHBOpeuHs B (akTax,
JIAHHBIX, HAOTIOACHUAX U YTBEPXKICHUAX, IIPEJIaraTh KPUTEPUH IS BBISIBJICHHUS 3aKOHOMEPHOCTEH
Y MPOTUBOPEUUIA;

JIeNaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX W WHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTelIbCTBA MATEMATHUCCKUX YTBEPKICHUN (TIPSIMBIC H OT
OPOTHBHOIO), BBICTpAaWBATh aPryMEHTAIMIO0, MPHUBOAUTH TPUMEPHl H  KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXJICHUS U BBIBOIBI;

BBIOMPATH CIIOCOO pEIIeHUs y4eOHOM 3ajauu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHHMS,
BBIOUpATh HAaUOOJIEeE MOAXOIAIIMN C YIETOM CAMOCTOSTEIILHO BBIIECIICHHBIX KPUTCPHUCB).

Ba3oBble ucciienoBareibCcKue AelCTBHUS:

WCIONB30BaTh BOIMPOCH KaK MCCIENOBATEIbCKHI WHCTPYMEHT IMO3HaHUsA, (OpMYIHPOBATH
BOMPOCHI, (UKCUPYIONIUME MPOTHBOpeUHe, NpoOIeMy, YyCTaHAaBIMBAaTh HCKOMOE U JAHHOE,
(bopMHIpPOBaAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIINIO, MHEHUE;

MPOBOJUTH  CAMOCTOSATEJIBHO  CIUTAHUPOBAHHBIA  DKCIEPUMEHT,  HMCCICAOBaHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJCHHUS, IPOIECCa, BBIIBICHUIO
3aBHCUMOCTEH MEX]y 00bCKTaMH, SBJICHUSMH, TPOLIECCAMHU;

CaMOCTOSITENILHO (HOPMYJIMPOBATh OOOOINEHUS W BBIBOABI IO PE3yJbTaTaM MPOBEIEHHOTO
HaOJIFO/ICHNSI, UCCIICIOBAHMUs, OLICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BHIBOJAOB H
0000 11IEHHNI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BHTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEATIONOKEHUS O €Tr0
Pa3BUTUU B HOBBIX yCJIOBUSX.

Padora ¢ undopmanueii:

BBISIBJISITh Je(UIIUTHI WH(OPMAIUU, JTaHHBIX, HCOOXOIUMBIX JUIsI OTBETa Ha BOIPOC M JIJIS
peleHus 3a1a4u;

BEIOMpaTh  WMH(GOPMAIMI0O W3  HCTOYHHKOB  pAa3JIMYHBIX  THIIOB, aHAJIU3UPOBATH,
CHCTEMATU3UPOBATh ¥  HMHTEPIPETUPOBATH HMH(POPMAIMIO  Pa3IMYHBIX BUAOB H  (QopM
NPE/ICTaBIICHUS;

CTPYKTYpPHUPOBaTh WH(MOPMAIUIO, IPEACTABITh €€ B Pa3IMYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAJAEKHOCTh MH(OPMAITUH TT0 CAMOCTOSITEIBHO CHOPMYIMPOBAHHBIM KPHTEPHSIM.

KoMMyHnKaTHBHBIE YHMBePCAJIbHbIe YUeOHbIe NelCTBUS

OO0wmenne:

BOCITpUHUMATL H (bOpMyJ'II/IpOBaTI) CYXKICHHA B COOTBCTCTBHU C YCIOBUSAMH U LCIISIMU
00ILleHMsI, SICHO, TOYHO, TPaMOTHO BBIpaXkaThb CBOIO TOYKY 3PEHUS B YCTHBIX U IHCbMEHHBIX
TEKCTax, JaBaTh OSACHEHU 10 X0y PELIeHus 3a7aui, KOMMEHTHPOBATh OJIyYEHHbIH pe3yJIbTar;

B XOzle OOCYXIEHMs 3a/laBaTh BOINPOCHI IO CYILIECTBY OOCYXJaeMOH TeMbl, MpoOJIeMBl,
pemaeMoﬁ 3aa4i, BBICKA3bIBATb HJACH, HALCIICHHBIC Ha IMMOMCK PCUHICHUA, COMNOCTAaBJIATL CBOU
CYy)XKACHHUA C CYXICHHUAMH APYTUX YUYAaCTHHUKOB JHAJiora, O6Hap}I)KI/IBaTB pa3imyue u CXOoACTBO
MO3ULIMH, B KOPPEKTHOHU Popme pOopMYIHMpOBaTh pa3HOIJIACHS, CBOM BO3PAKEHUS;

npeaACTaBLATL PE3YJIbTATBI PCUHICHUA 3aadd, OSKCIICPUMCHTA, HCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOUPATh (pOpMAT BBICTYILJICHHUS C YU4ETOM 3a/Jay Mpe3eHTallud U 0COOEHHOCTEeN
ayTUTOPHH.

PeryasiTuBHBIC YHHBeEpPCATbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJSITh IJIaH, ANTOPUTM pELIEHUS 3aJadyM, BBIOMPATh CHOCO0 pelleHus C y4dEToMm
UMEIOINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH
BapHaHThI pEIIEHUH ¢ y4ETOM HOBOW MH(pOpMAIIH.



CaMOKOHTPO./1b, IMOLIMOHAIbHBIN HHTEJLICKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHHON pEeQUIEKCHU KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUM U
MBICJIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIsS
polecca U pe3yJibTaTa PEIIEHUsI MaTEMaTUUECKOM 3a1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPH DPEIIEHUM 337a4d, BHOCUTDH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LEIU U YCIOBHSIM, OOBSCHATH MPUYHUHBI TOCTHIKEHUS
WIA HEAOCTH)KEHMsI pPE3yJbTaTOB  JEATEIBHOCTH, HaXxOIuUThb OIIMOKY, [aBaTh OLIEHKY
npUOOPETEHHOMY OIBITY .

CoBMmecTHast 1eSITEJIBHOCTD:

MMOHUMAaTh W MCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON M HMHIMBUIYaJIbHOM pabOTHl MpH
peuieHun y4eOHBIX 3agady, NPUHUMATh II€JIb COBMECTHOM JEATENbHOCTH, IIJIAHUPOBATh
OpraHu3alli0 COBMECTHOW paloThl, pacrnpeneisaTb BHIbl paboT, AOroBapuBaThCs, O0CYXKIAaTbh
IpoLecc U pe3ybTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX JHOIEH;

y4acTBOBaTb B TI'pyHHOBBIX (opmax paboTsl (00CyXkaAeHHS, OOMEH MHEHHH, «MO3rOBbIE
LITYPMbI» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThl U KOOPJUHUPOBATH CBOU JEHCTBUS C APYTUMU
YJeHaMH KOMAaH/]Ibl, OIl€HMBaThb KAadeCTBO CBOEr0 BKJIaJa B OOLMI HPOAYKT MO KPUTEPHSM,
c(OopMyJIMPOBAHHBIM Y4aCTHUKAMU B3aUMOEHCTBUSL.

INPEAMETHBIE PE3YJIbTATDI

K konny oOyuenust B 10 kjacce oOydaronmiics MoaydyuT CIeAyIOIIUE IPEIMETHBIE PE3yIbTaTh
[0 OTIEIbHBIM TemaM pabouell mporpamMmbl ydeOHOro Kypca «Auredpa u  Hayana
MaTeMaTUYeCKOro aHaIU3a»:

Yuciia v BBIYMCTICHUS:

CBOOOZHO ONEPUPOBATh IMOHATUSAMH: pAIMOHAJIbHOE YHCIO, OECKOHEeYHasl MepuoandecKast
Npo0b, IPOLIEHTHI, HPPALIHOHAIEHOE YU CII0, MHOJKECTBA PALIMOHAIBHBIX U JICHCTBUTEIBHBIX YHCET,
MOJZyJb I CTBUTEIBHOIO YU CIA;

MPUMEHATH TPOOH U MPOLIEHTHI JJI PelIeHUs MPUKIATHBIX 3a7a4 U3 pa3iMuHbIX OTpaciei
3HAHUW U peasibHOM KU3HU;

IPUMEHATh NPUOJMKEHHBIE BBIUMCIIEHUS, IpaBUJa OKPYIJIEHUS, NPUKUAKY M OLEHKY
pe3ysbTaTa BHIYUCIICHUH;

CBOOOZHO OIEpUPOBaTh MOHITHEM: CTENEHb C LEJNbIM I[O0Ka3aTelleM, MHCIO0Ib30BaTh
HoAXoAsIy0 (opMy 3amMcu JEHCTBUTENBHBIX YMCEN JUIsl PEUICHMs] NPaKTUYeCKUX 3ajad U
IIPECTAaBJICHUS JAHHBIX;

CBOOOJIHO OIIEPUPOBATH MTOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaJbHON CTENECHH;

CBOOOJIHO OIIEPUPOBATH MTOHATHEM: CTEIIEHb C PAllMOHAJIbHBIM I10OKA3aTENIEM;

CBOOOJIHO OIEpUpPOBaTh MOHATUAMU: Jorapum uucna, JIEeCATUYHBIE M HaTypaJbHbIE
Jorapudmel;

CBOOOZHO ONEPUPOBATH MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC YHCIIOBOI'O
aprymMeHTa;

OIIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMEHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATh MOHATUSMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCUIIbHbIE
YPaBHEHMS U yPaBHEHHUS-CIIC/ICTBHsI, PABHOCUJIbHBIE HEPABEHCTBA;



OPUMEHATh PA3JIMYHBIE METOIBl PEIICHHs PpAMOHANBHBIX W APOOHO-paIllOHAIBHBIX
ypaBHEHUH, IPUMEHSATh METO] MHTEPBAJIOB ISl PELIICHUSI HEPaBEHCTB;

CBOOOZHO ONEPUPOBATh MOHATUAMHU: MHOTOYJICH OT OAHOW IEepPEeMEHHON, MHOTIOYIEH C
1eIbIMU KO3 UILIeHTaMu, KOPHU MHOTO4JICHA, IIPUMEHATH JIeJIEHHe MHOTOUJIeHa Ha MHOTOUJIEH C
ocTaTkoM, Teopemy besy u teopemy Buerta ais penienus 3ajad;

CBOOOZHO  ONEpUpPOBATH IOHATUSAMH: CHUCTeMa JIMHEHHBIX YypaBHEHUH, MaTpuua,
OIlpeNeNUTeNlb MaTpullbl 2 X 2 W ero TeOMETPUYECKUH CMBICI, HCIOJb30BaTh CBOWCTBA
ompenenuTens 2 X 2 s BBIYMCICHUS €ro 3HA4YCHHUs, IPUMEHSTh ONPEACTUTENHN IS PELIeHUs
CHCTEMBbl JIMHEWHBIX YpaBHEHHMH, MOJEIMPOBATH pEaJbHbIE CHUTYallMd C IOMOIIBIO CHCTEMBI
JIMHEHHBIX YpaBHEHHH, UCCIIEIOBATh MIOCTPOCHHBIC MOJICIN C TIOMOIIBIO MATPHIL U OTPEACITUTEICH,
UHTEPIPETUPOBATH MOJTy4CHHBIN pe3yIIbTarT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUI ¢ KOPHSIMH I TPeoOpa30BaHuUs BBIPAKEHHUIA,

BBINOJIHATh ~ IIPEOOpa3OBaHUsI  YUCIOBBIX  BBIPAKEHHW,  COACPKANIMX  CTEEHH C
paLlMOHATIbHBIM MTOKa3aTeIeM;

UCII0JIb30BaTh CBOMCTBA JIOrapu(MoB JUJIsl Ipeodpa3oBaHUs TOrapuPMUUECKUX BbIPAKEHUH;

CBOOOHO OIIEPHPOBATH MOHATUAMH: HPPALUOHAIBHBIC, IOKAa3aTeIbHbBIE U JIOTapu(MIYecKre
yYpaBHEHUS, HAXOAUTb WX PEIICHHS C TOMOIIbI0 PAaBHOCHIIBHBIX ITEPEXOJI0B WIJIM OCYIIECTBIISS
IIPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHYeckne  (GOpMyiBl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKCHHN;

CBOOOZHO  ONEpPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHUE, IPUMEHSTH
HeoOXoauMble (OPMYJIBI I PELICHUs] OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YpaBHEHHIA;

MOJICIUPOBATh PeaIbHbIe CUTYAIIMH HA S3bIKE alreOpbl, COCTABIATh BBIPAXKEHHSI, YPAaBHEHHUS,
HEpaBEHCTBA MO YCJIOBHIO 3aJaud, MCCIEI0BATh ITOCTPOCHHBIC MOJEIU C HCIOJIb30BaHUEM
arnrmnaparta ajareOpsl.

@OyHKUMU U rpadpukn:

CBOOOZHO OINEpPUPOBATh TMOHATHAMHU: (YHKIMS, CIOCOOBI 3aaHus (QYHKIMH, B3aWMHO
obpatHble (yHKIMH, KOMIO3HMIUs QYHKIUH, rpaduk (YHKIUH, BBITOIHITH JJIEMEHTAPHBIE
npeoOpazoBaHus rpaukoB GyHKIIHII;

CBOOOZHO ONEPUPOBATH TOHITHAMHU: OOJIACTH ONpPEACICHHS W MHOXXECTBO 3HAYCHHUU
byHKIMY, HYJTH QYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBAaTh MOHATHAMU: UYETHBIE M HEUETHBIC (DYHKIMM, NEepUOAUYECKHE
(GYHKIMM, NPOMEXYTKH MOHOTOHHOCTH (YHKIUH, MAaKCUMyMbl M MHUHMMYMbl (YHKLHUH,
HanOoJbIIee U HaNMEHbIIIee 3HaUeHNe (YHKIIMH Ha TPOMEXKYTKE;

CBOOOIHO OIEPUPOBATH MOHATUAMHU: CTENEeHHAs (QYHKOHA C HATypaJbHBIM M IEJIBIM
1oKa3areneM, rpaduiK CTENeHHOH (PYHKIUU ¢ HATYPaJbHBIM U LEJbIM ITOKa3aTeieM, I'paduK KOPHS
N-0if cTeneHn Kak (yHKIUN OOPAaTHOM CTENEHH C HaTypaJbHbBIM ITOKa3aTeIeM;

ONEpUPOBATh TOHSATHAMHU: JIMHEHHAs, KBaJpaTHYHAs ¥ JApPOOHO-TMHEWHas (QYHKIUH,
BBINOJTHSATH JIEMEHTAPHOE MCCIIEJOBAHNE U ITOCTPOCHHE M X TPapruKOB;

CBOOOJHO ONEpUPOBATh TMOHATHAMH: IIOKa3aTeJIbHAss M Jorapu@muueckas (QYHKIHH, HX
CBOMCTBa U rpa(KH, UCIIOIB30BATh UX IPAQUKH I PELICHUs] ypaBHEHUH;

CBOOOZHO ONEpUPOBaTh MOHATUSMHU: TPUTOHOMETPHUYECKAas OKPYXKHOCTb, OINpe/eiIeHue
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO apryMeHTa;



UCIOJb30BaTh Tpauku (QYHKUMHA JUIsi MCCIEAOBAaHUS IPOLECCOB M 3aBUCUMOCTEH IpU
pelleHNH 3ajad U3 JAPYruX Y4eOHbIX IMPEIMETOB U pPeajbHOW JKHU3HM, BBIpaKaThb (GOpMyIamu
3aBHCHMOCTU MEX]y BEINYMHAMY;

Havyayia MaTeMaTH4eCKOI0 aHAJIN3A:

CBOOOZHO ONEPUPOBATH IMOHATUAMU: apupMeTHUecKass U TEeOMETpPHUYEcKas IPOrpeccHs,
OCCKOHEYHO YOBIBAOIIAs I'€OMETPUUYECKAsl MPOTrPeccus, JIMHCHHBIA M SKCIOHCHIIMAIBHBIA POCT,
(dopMyIna CIOXKHBIX TPOIEHTOB, UMETh MPECTABJICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOTPECCUN AJIs PEIIEHUS PEaIbHBIX 3a/1au MPUKJIAJHOIO XapaKTepa;

CBOOOZHO  ONEpPUPOBaTH  MOHATUAMHU:  IOCJIEJOBATEIbHOCTh,  CIIOCOOBI  3a/JaHusd
MIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE M OTPAaHMYEHHBIE IOCJIEI0BATEIbHOCTH, TOHUMAaTh OCHOBBI
3apOXKJICHHS MaTEMaTHYECKOro aHalln3a Kak aHaln3a 0ECKOHEYHO MaJbIX;

CBOOOJIHO OIEpPUPOBATh TMOHATUSMHU: HENpepblBHbIE (YHKIMH, TOYKH paspbiBa Tpaduka
GyHKIMH, aCUMITOTHI I'padrka QyHKINU;

CBOOOZHO ONEpUpoBaTh IOHATHEM: (YHKIMs, HENpepblBHAas Ha OTpe3Ke, NPUMEHAThb
CBOMCTBA HENPEPbIBHBIX (DYHKIMHA AJIs peLIeHus 3a1ay;

CBOOOJIHO OIIEpUPOBATH MOHATUSAMU: IEpBas U BTOpas MPOU3BOAHbIE (PYHKIIMM, KacaTeabHas
K rpa¢uky QyHKIUY;

BBIUUCIISITH IPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOIO U KOMIIO3ULIUU ABYX (QYHKIUH,
3HATh IPOU3BOAHBIE JIEMEHTAPHBIX (DYHKLMI;

UCIOJIb30BaTh FT€OMETPUUECKUM U (Pr3HUECKUl CMBICI IPOU3BOAHOM JJIs pelIeHus 3a1a4.

MHoKecTBA H JIOTHKA:

CBOOOIHO OIEPUPOBATH MOHATUSAMH: MHOXKECTBO, ONEPAIIUH HAJ MHOXECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIHM anmnapar A ONMCAaHMs peajbHbIX IPOLECCOB U
SIBJICHUH, TP PELICHNUH 33134 U3 JPYTUX YUeOHBIX PEIMETOB;

CBOOOZHO ONEpUpOBaTh MOHATUSAMH: OIpe[eJeHHe, TeopeMa, YpaBHEHUE-CIIEICTBUE,
CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, JOKA3ATEIBCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K koHmy ob0ydenuss B 11 kuacce oOyuaronmiics NOIYYHT CJEAYIONIME HPEIMETHbIE
pe3ysibTaThl MO OTHAEIbHBIM TeMaM pabouell mporpammbl yueOHOTO Kypca «Ajiredpa M Hayana
MaTEeMaTUYECKOIr0 aHAIN3a»:

Yucsa 1 BBIYHCICHHUSA:

CBOOOHO ONEpUPOBATH MOHATUSAMU: HATYpajbHOE U 1I€J10€ YHCII0, MHOKECTBA HAaTypaJIbHbIX
U LEJIbIX YMCENl, UCIOJIBb30BaTh NpU3HaKku nenuMoctH nensix yucen, HOJ[ u HOK natypasbHbIX
qucen JJIsl pelIeHns 3a1a4, IPUMEHTh allroput™ EBkinaa;

CBOOOJIHO OIEpUPOBATh MOHATHEM OCTAaTKa [0 MOJYJIIO, 3allMChIBaTh HaTypaJbHbIE YHCIIA B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEpPUPOBATh MOHSTUSAMU: KOMIUIEKCHOE YMCIO M MHOYKECTBO KOMILUIEKCHBIX
Yycell, MPEACTaBIATh KOMIUIEKCHBIE YMClla B anreOpandyeckoil M TPUTOHOMETPUUYECKOH (opMme,
BBINOJHATD apUPMETHUECKUE ONepaliii C HUMU U U300pakaTh Ha KOOPAUHATHOMN IMJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOIHO OIIEpUPOBATH MOHATUSAMM: HPPALMOHAIBHBIE, IOKAa3aTeIbHbIE U JIOTapu(MHUyUecKue
HEPaBEHCTBA, HAXOAUTh UX PELIECHUs C IIOMOIIBIO PABHOCUIIBHBIX IIEPEX0/0B;

OCYIIECTBIIATh OTOOP KOPHEH NP PELIEHUH TPUTOHOMETPUUYECKOT O ypaBHEHNUS;

CBOOOZHO  ONEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEpaBEHCTBO, IPHMEHSTH
HeoO0XoAuMbIe (POPMYJIbI JJIsl PEIIEHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;



CBOOOJHO OIEpUPOBATH MOHSATUAMH: CUCTEMa M COBOKYIMHOCTh YPAaBHEHHH W HEPABEHCTB,
PaBHOCUJIBHBIE CHCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS CHUCTEMbI U COBOKYITHOCTEMN
palMOHANBHBIX, UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUYECKUX YpaBHEHUH U HEPaBEHCTB;

pelmiaTh  palMOHANbHBIE, HWpPpAlMOHANBHBIC, TIOKa3aTeNbHbIE, JOrapuMUUEcKue u
TPUTOHOMETPUUECKUE YPABHEHHUS U HEPABEHCTBA, COAEPKAIIME MOLYJIU U ITapAMETPBHI;

MPUMEHSATH TpadUvIecKre METOIbI ISl PEeUICHHs] YpaBHEHUN M HEPaBEHCTB, a TAKXkKe 3a/a4 C
rapaMeTpaMHy;

MOJIENIMPOBaTh peajbHbIE CUTYallMH Ha S3bIKE anreOpbl, COCTABIATh BHIPAXKEHUSI, YPABHEHUS,
HEPAaBEHCTBA M HX CUCTEMBI IO YCIOBHUIO 3a/a4yM, HCCIEI0BATh IMOCTPOCHHBIE MOJEINA C
MCIOJIb30BAaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATH MOJYyYEHHBIN pe3yJIbTaT.

DOyHKUHMU U rpadpuKu:

CTpOUTh TpadUKH KOMIO3UIMU (YHKIIUH C TOMOIIBIO AJIEMEHTAPHOTO HCCJIEAOBAHUS H
CBOMCTB KOMITO3MIINH IBYX (DYHKITHH;

CTPOMTH FreOMETpUUEcKre 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHOM IIIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: TpapUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

MPUMEHSTH (DYHKIIUU I MOACIUPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX MPOIECCOB.

Hayana MaTeMaTH4eCcKOro aHa/In3a:

WCIOJIb30BATh TPOU3BOAHYIO JIJIsl MUCCIENOBaHMs (YHKIIUA HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaxXoIuTh HauOoJIbIIee 1 HAUMEHbIIIEe 3HaUCHUS (PYHKIIMHN HEMPEPHIBHOM Ha OTPE3KE;

KCIIOJB30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIYYILIEro PEUICHUs B MPUKIAJAHBIX, B TOM
YHUCJIE COMAIbHO-2KOHOMUYECKUX, 3a/ladyax, JJs ONpeAeieHUus CKOPOCTH M yCKOPEHUs mpolecca,
3aJIaHHOTO (hOPMYJION HITH T'PAPUKOM;

CBOOOJIHO OMEpPUPOBATh MOHATHAMH: MEPBOOOpa3Has, OMpPeNeIEHHBI WHTErpall, HaXOIUTh
nepBooOpa3Hble AIIEMEHTAPHBIX (QYHKIUH W BBIYUCIATH HMHTErpan mo ¢opmyne HprooToHa-
JleiiOnu1a;

HAXOJUTh TUIOMIAIN TUIOCKUX PUTYDP U 00BEMBI TN C ITOMOIIIBIO HHTETpaa;

MMETh NPEACTABICHUE O MAaTEeMaTUYECKOM MOJCIMPOBAHUM HaA IPUMEPE COCTABIECHUS
nuddepeHnranbHbIX YpaBHEHUIM;

pemath MPUKJIAJHBIE 3aa4yd, B TOM YHCJE COIUAIBHO-IKOHOMHYECKOTO M (PU3MUECKOTO
XapakTepa, CpelcTBaMU MaTeMaTUYECKOro aHalu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

KoaunuyecTBo uacoB

Ne i/ HaunmeHoBaHue pa3esioB U TeM POrpaMMbl Beero KoHTpoJbHbIe
padoThI
MHO0XK€eCTBO JEeHCTBUTEIBHBIX YUCE.
1 MHorousieHsl. PanmoHanbHble ypaBHEHUS U 7
HepaBeHCTBA. CHCTEMBI IMHENHBIX YPaBHEHUN
5 @Oynaxuuu u rpadukn. CreneHHass QyHKIUS C 10 1
LIEJIBIM T10Ka3aTesleM
3 ApudmeTnyeckuii KOpeHb N-0i CTEIICHH. 20 5
WppaunoHanbHble YpaBHEHUS
TpuroHomerpruyecKkue BoIpaKEeHUs U ypaBHEHUS 57 3
5 Henpepebiubie ¢pynkuun. [TpousBogHas 32 2
6 HOBTOP@HI/IG, 000011IeH1E, CHUCTEMATH3AIHS 10 1
3HaHUHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9




ITIOYPOYHOE IIVTAHUPOBAHUE

KoanuecrBo
4acoB Jara n3yyeHus
Ne i/ | Tema ypoka Kontpo
Bcero JIbHbIE
padoThi Iaan dakTt
I'naBa 1. [loBTOpeHue u pacuupeHue 14
CBeJCHUI 0 PYHKINH
1 Haubonpiiee 1 HanMeHbIIee 3HaAUYECHUS 1
¢dbyaknuu. YETHbIe U HEYETHBIC (DYHKIIUH.
) Haubonb1iee n HauMeHbIIee 3HAYECHUS 1
¢yHkuuu. YETHBIE U HEYETHBIE (PYHKIUU.
3 HauGonbiiee 1 HauMeHbIIee 3HAUYCHUS 1
¢dbyakuu. YErHbIe U HEYETHBIC DYHKIIMH.
[Toctpoenue rpaukoB GyHKIUH C
4 MTOMOIIBI0 TEOMETPHIECKUX 1
npeoOpa3oBaHUA
5 OO6patHas QyHKIUs 1
6 ObpaTHast pyHKUUS 1
7 OobpatHast QyHKIHS 1
8 PaBHOCUIIBHBIE YpaBHEHHUSI U HEPABEHCTBA 1
9 PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA 1
10 PaBHOCUIIBHBIE YpaBHEHHUSI U HEPABEHCTBA 1
11 Meton uHTEpBaAJIOB 1
12 Meron nHTEpBAIOB 1
13 MeTona UHTEpBAJIOB 1
KonTpoasnas padora Nel mo Teme
14 «DyHKuus, ee rpapuk. Pemenne 1 1
YPaBHEHHMH U HEPABEHCTB»
I'naBa 2. Crenennas ¢pyHkuus 23
15 CrenenHast pyHKIUS C HATYPaJIbHBIM 1
oKa3aTeseM
16 CrerneHHast QyHKIUS C I[ETbIM ITOKa3aTeIeM
17 CreneHHast yHKIHMS C LIEJIBIM [10KA3aTEJIEM 1
Omnpenenenue KOopHs N-ii crenenn. OyHKIUA
18 n 1
y = x
19 Omnpenenenue KopHs N-ii crenenn. OyHKIUA 1




y=1x

20 CBoiicTBa KOpHS N-il cTENeHU 1

21 CBolicTBa KOpHSA N-i1 cCTENEHU 1

22 CBolicTBa KOpHS N-il cTeneHn 1

23 CaoiicTBa KOpHS N-il cTeneHu 1
KonTpoasnas padora Ne 2 mo Teme

24 «Crenennas ¢pynkuus. Kopens n-it 1
CTEICHHU U ero CBOMCTBA)

95 OmnpeneseHne U CBOWCTBA CTENIEHH C 1
palrOHAJIBHBIM MTOKa3aTeNeM

26 Omnpenesnenne U CBOWCTBA CTENEHH C 1
panroOHAIBHBIM MTOKa3aTeNeM

27 HppanmonanbHbie ypaBHEHUS 1

28 UppanunonanbHbie ypaBHEHUS 1

29 HppannoHanbHbie YpaBHEHUS 1

30 WppannonanbHble ypaBHEHHS 1

31 MeTo/ paBHOCHIJIbHBIX TPE0Opa30BaHUA 1JIst 1
peleHus pparoHaIbHBIX YPaBHEHHH

39 Meton paBHOCHITBHBIX TTPe00pa3oBaHUMN ISt 1
peLIeHHS MPPAMOHABHBIX YPaBHEHHN

33 MeTton paBHOCHIIBHBIX TPE0Opa30BaAHU 1151 1
pelLIeHHS MPPALMOHABHBIX YPaBHEHHN

34 WppannoHanbHbIE HEPaBEeHCTBA

35 HppannoHansHbie HEPaBEHCTBA

36 WppanmoHanbHble HEPaBEHCTBA 1
KonTtpoabnas padora Ne 3 mo teme

37 «CTeneHb ¢ pallMOHAIBLHBIM NOKAa3aTeleM 1
U e€ cpoiicTBa. UppanuoHajibHbIe
YPaBHEHUS U HEPABEHCTBA»
I'naBa 3. Tpuronomerpnueckune GpyHKIMH 35

38 Pagnannas mepa yria

39 Pannannas mepa yria

40 Tpuronomerprueckie GyHKIIMH YHCIOBOTO 1
aprymMenra

a1 Tpuronomerpuieckune QyHKIIUN YU CIOBOTO 1
apryMeHTa

42 3HaKH 3HAYEHUH TPUTOHOMETPUUYECKHUX 1

¢byskmii. YTHOCTHh U HEYETHOCTD




TPUTOHOMETPUYECKUX (PyHKINN

3HaKH 3HAYEHUH TPUTOHOMETPUYECKHUX

43 ¢byHkumii. YTHOCTH U HEUETHOCTD 1
TPUTOHOMETPUICCKIX (PyHKIMN

44 [Mepunonnueckue GyHKIUN 1

45 CaoiicTBa 1 rpaduku QyHKIHA Y = Sin X U 1
Yy = cosx

46 CpoiicTBa ¥ rpa@uKu QyHKIMH Yy = Sin X U 1
Yy = cosx

47 CaoiicTBa 1 rpaduku GyHKIUH Yy = Sin X # 1
Yy = cosx

48 CaoiicTBa 1 rpaduku yHKIMH y = tg x u 1
y = ctgx

49 CpoiicTBa ¥ rpaduku QyHKIUH y = tg x U 1
y = ctgx

50 CaoiicTBa 1 rpaduku yHKIMH y = tg x u 1
y = ctgx
Kountpoabnast pa6ora Ne 4 no reme

51 «Tpuronomerpnyeckue GyHKIHHU U UX 1
CBOMCTBA»
OCHOBHBIE COOTHOUIECHUS MEXIY

52 TPUTOHOMETPUUECKUMH (YHKIIUSIMH OJTHOTO 1
Y TOT'0 )K€ apryMeHTa
OCHOBHBIE COOTHOIICHUS MEXKY

53 TPUTOHOMETPUIECKUMH (PYHKIUSIMHU OTHOTO 1
1 TOT'O )K€ apryMeHTa
OCHOBHBIE COOTHOIIICHUS MEXKTY

54 TPUTOHOMETPUYECKUMH (PYHKIMSIMH OJHOTO 1
U TOT'O JK€ apryMeHTa
OCHOBHBIE COOTHOILIEHUS MEXKIY

55 TPUTOHOMETPUUECKUMH (YHKIHUSIMH OJTHOTO 1
Y TOT'0 )K€ apryMeHTa

56 DopMyJIbI CITOXKEHUS 1

57 DopMyJIbl CIOXKEHUS 1

58 DopMyJIbI CITOXKEHUS 1

59 @opmyJbl IpUBEIEHUS 1

60 ®opMyIibl TPUBEIACHUS 1

61 ®opMyJibl IBOMHOIO M MOJIOBUHHOIO YTJIOB 1

62 ®opMyIIbl ABOMHOTO U MOJIOBUHHOTO YTJIOB 1




63 dopMy bl JBOWHOT'O U MOJIOBUHHOTO YTJIOB 1

64 @opMyJibl ABOMHOIO U MOJIOBUHHOIO YTJIOB 1

65 ®opMyJibl IBOMHOTO U MOJIOBUHHOTO YTJIOB 1

66 CymMa 1 pa3HOCTb CHHYCOB (KOCHHYCOB) 1

67 CyMMa 1 pa3HOCTb CHHYCOB (KOCHHYCOB) 1

68 CymMa 1 pa3HOCTb CHHYCOB (KOCHHYCOB) 1

69 dopmybl Tpeodpa3oBaHuUs POU3BEICHHS 1
TPUTOHOMETPUYIECKUX PYHKIIHIA B CyMMY

70 dopmyIbl TpeodbpazoBaHus MPOU3BEICHHS 1
TPUTOHOMETPUYCCKUX (PYHKIIHIA B CyMMY

71 dopmynel Ipeodpa3oBaHuUs POU3BEICHHS 1
TPUTOHOMETPUYECKUX PYHKIUI B CyMMY
KonTpoasnas padora Ne 5 mo reme
«CooTHOIIEHNE MEKTY

72 TPUTOHOMETPHYECKUMH () YHKIIUSIMH 1
O/JIHOTO M TOTO e aprymeHta. ®opmyJibl
CJI0KeHUS U UX CJIeACTBHD)
I'naBa 4. Tpuronomerpuyeckue 99
YPaBHEHUsI U HEPABEHCTBA

73 VYpaBHeHue cos x = b 1

74 YpaBHeHue cos x = b 1

75 YpaBHeHue cos x = b 1

76 VYpaBHeHue sin x = b 1

77 VYpaBHenue sinx = b 1

78 VYpaBHeHue sin x = b 1

79 VYpaBueHusi tgx = buctgx = b 1

80 VYpaBHeHusi tgx = buctgx = b 1

81 VYpaBHeHusi tgx = buctgx = b 1

82 OyHKIMM Y = arccos x,y = arcsin x, 1
y = arctgxuy = arcctg x

83 OyHKIMM Y = arccos x,y = arcsin x, 1
y = arctgxuy = arcctg x

84 OyHKIUM Y = arccos x,y = arcsin x, 1
y = arctgxuy = arcctg x

85 Tpuronomerpuueckue ypaBHEHHUS, 1
CBOJISIIITMECS K anTeOpandecKuM

36 Tpuronomerpuieckue ypaBHCHHUS, 1
CBOJSILIMECS K alreOpanueckuM

87 Tpuronomerpuyeckrue ypaBHeHuUs, 1




CBOJAIIHNECA K alIl’ e6paI/I‘leCKI/IM

Pemenue TpuroHoMeTpHYECKUX ypPaBHEHUN

88 METOJ/IOM Pa3IOKEHUSI Ha MHOXHTEIH L
89 Peniennie TpUroHOMETPUYECKUX YPABHEHU I 1
METOJIOM Pa3JI0KEHHS Ha MHOKUTEIH
90 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
METOJ/IOM Pa3IOKEHUSI Ha MHOXHTEIH
01 Pewenne npocreimmx 1
TPUTOHOMETPUYECKHUX HEPABCHCTB
92 Pemenue npocrenmmx 1
TPUTOHOMETPUYECKUX HEPABEHCTB
93 Pemenne mpocrenmmx 1
TPUTOHOMETPUYECKIX HEPABEHCTB
KonTpoasnas padora Ne 6
94 «Tpuronomerpuyeckue ypaBHeHUs U 1
HEPaBeHCTBA»
I'maBa S. Ilpon3BoaHasi M eé npuMeHeHHe 32
95 [IpencraBienue o npenene GyHKIUH B TOUKE 1
Y O HETIPEPBIBHOCTU (PYHKIIUU B TOUKE
96 [IpencraBienue o npenene GyHKIMH B TOUKE 1
Y 0 HENPEPBIBHOCTH (PYHKIIUU B TOUKE
97 [IpencraBnenne o mpenene GyHKIUHA B TOYKE 1
Y O HETIPEPBIBHOCTU (PYHKIIUU B TOUKE
3ajaun 0 MTHOBEHHOM CKOPOCTH U
98 KacaTelIbHOH K rpauky 1
byHKIIH
99 [TonsiTne mpou3BOAHOMN 1
100 [ToHsiTHE TPOU3BOIHOM 1
101 [TonsiTne mpon3BoAHON 1
102 [TpaBusa BEIYUCICHUS TPOU3BOIHBIX 1
103 [TpaBuia BEIYUCIEHHS TPOM3BOIHBIX 1
104 [IpaBua BIYHUCICHUS TTPOU3BOIHBIX 1
105 YpaBHEHUE KacaTeIbHON 1
106 VYpaBHeHuE KacaTelbHOI 1
107 VYpaBHeHUE KacaTeIbHOI 1
108 VYpaBHeHUE KacaTelbHOI 1
Kounrpoabnast pa6ora Ne 7 no reme
109 «IIpouzBoaHasi. YpaBHeHHe 1

KacareJbHOI»




[TpusHaku Bo3pacTaHusi U YObIBaHUS

110 1
GbyHKIIUN

111 [Tpu3Haku Bo3pacTaHus v yObIBaHUS 1
byHKIIUN

112 [Tpu3Haku Bo3pacTaHus U YObIBAHUS 1
GbyHKIIH

113 Touku sxcTpeMyma QyHKIUU 1

114 Touxu sKcTpeMyMa GyHKIUU 1

115 Touxu sKcTpeMyMa GyHKIUU 1

116 Touku sxcTpeMyma QyHKINN 1
[Ipumenenue npou3BOAHON MpU

117 HaXO0XIEHUU HANOOIBIIEr0 U HANMEHBIIIETO 1
3HaueHuil (QyHKUHUN
IIpumeHeHrEe NPOU3BOAHOMN MTPU

118 HAXO0XIEHUHA HAMOOJIbIIEr0 U HAUMEHBIIIETO 1
3HaueHUl (yHKIUU
[Ipumenenne npou3BOAHON NTpU

119 HaXO0XJEHUU HAanOOJbIIEro 1 HANMEHBIIIETO 1
3HaueHuil (QyHKUUU
IIpumeHeHre TPOU3BOAHOM MTPU

120 HAXOXXIEHUU HAUOOIBIIEr0 U HAUMEHBIIIETO 1
3HaueHU (QYyHKIUU

121 [Toctpoenue rpadukoB GyHKIUI 1

122 [Toctrpoenue rpadukoB GHyHKIUI 1

123 [Toctpoenue rpadukoB GyHKIUI 1

124 [TocTpoenne rpadukoB HyHKIHHA 1

125 [TocTpoenue rpadukoB GyHKIHI 1

126 KOHTpOJIbHauﬂ padora Ne 8 «[Ipumenenue 1
NPOU3BOIHO»
IloBTOpEHUE U cUCTeMATH3AIUS Y1eOHOT O 10
MarepuaJia

197 OyHk1us, ee rpaduk. Pemenue ypaBHeHUH 1 1
HEpaBEHCTB

128 CTeneHIjaﬂ ¢bynkuus. Kopenb n-it crenenu u 1
€ro cBOMCTBa

129 HppannoHanbHble YpaBHCHHS U HEPABCHCTBA

130 Tpuronomerpuueckue GopMybl 1

131 Tpuronomerpudeckue ypaBHEHUS U 1

HEpaBEHCTBA




132 [TpousBoaHas u €€ MpUMEHECHHE 1
133 HToroBasi KOHTPOJIbHasi padoTa 1
134 AHaIM3 KOHTPOJILHON PabOThI 1
135 Peseps 1
136 Peseps 1

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

— Marematuka: anredpa u Hayaia MaTeMaTHYECKOro aHallu3a, reoMeTpus. Anredpa u Hagana
MaTeMaTHyecKoro ananusa. ba3osblii yposens: 10 kiacc: yue6HOoe mocobue / A. T'.
Mepsmsik, JI.A. Homuposckuii, B. b. [Tononckuii u ap.; mox pex. B. E. Ilononbckoro.- 4-¢
u3., crepeotun. — M. : Benrtana — I'pad, 2019. — 368 c. : un. (Poccuiickuit yueOHUK).

METOANYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

— Marematuka: nporpammbl:5-11 kmaccel/A.I'.Mep3isik, B.b. [Tononckuii, M.C. Axup u ap. —
M.: Benrana-I'pad, 2018r.

— MaremaTuka: anredpa U Hauajla MATEMAaTUYECKOr0 aHalln3a, reoMeTpust. Anredpa 1 Hadana
MaTeMaTUYEeCKOro aHanau3a. bazoBbiil ypoBeHb: 10 kiacc: auaakTHuueckue marepuansl / A.
I'. Mep3nsik, [I.A, B. Bb. Ilononckuit E. M. PabunoBuu, M. C. flxkup —M. : Benrana —
I'pad, 2021. — 174, [2] c. : un.- (Poccuiickuii yueOHUK).

— Marematuka : anrebpa U Hayaia MaTEMaTHYECKOr 0 aHaliu3a, reomeTpus. Anrebpa u Hayana
MaTeMaTH4YeCcKoro anaian3a. ba3zoBsiit yposens : 10 kinacc : Metoguueckoe nmocoodue / E. B.
bynko, A. I'. Mep3nsk, B. b. Ilononckuii, M. C. SIlkup. — M. : Benrana-I'pag, 2021. —113
c. : uin. — (Poccuiickuii yueOHUK).

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. denepanbHBIA TOCYyIapCTBEHHBII 00pa3oBaTeNbHBINA cTaHAAPT (0(UIIUATBHBIN CaliT)
http://standart.edu.ru/

2. ®I'OC (ocHoBHOE 001ICe 0Opa3oBanue) http://standart.edu.ru/catalog.aspx?Catalogld=2587
3. I'moccapwmit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230

4. 3axon P® «O6 obpazoBanmm» http://xn--273--84d1f.xn--plai/

5. Konmenius 1yX0OBHO-HPABCTBEHHOT O Pa3BUTHUS U BOCIIMTAHHS JIMYHOCTH IpakaannHa Poccnun
7ttp://standart.edu.ru/catalog.aspx?Catalogld=985

6. Konnenuus ¢pyHIaMeHTaIbHOTO SApa COAep KaHus 00Iero oopa3oBaHus
http://standart.edu.ru/catalog.aspx?Catalogld=2619

7. ®enepanpHblii moptan «Poccuiickoe odpasoBanue» hitp://www.edu.ru

8. Poccuiickuii 001eo0pa3oBaTenbHbIi moptan  http://www.school.edu.ru

9. Beepoccuiickuii uHTepHET-IeAcOBeT  http://pedsovet.org

10. O6pa3oBatesbHbIC pecypchl HHTepHETa (MaTemartuka) http://www.alleng.ru/edu/math.htm
11. Caiit «DyekTpoHHBIE 00Opa3oBaTeabHbIC pecypenl» http://eorhelp.ru/

12. denepanbHblil HeHTP HUGPOBBIX 00pa3oBaTEIbHBIX pecypcoB WWw.fcior.edu.ru

13. Eaunas koyiekuus nupoBbix 00pa3oBaTesbHBIX pecypcoB Www.school-collection.edu
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