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MNOACHUTEJIBHASA 3AIIMCKA

VYyebnslii Kypc «AnreOpa M Hayajga MaTeMaTUYECKOIO aHAIIW3a» SIBISETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MporpamMMe CpeaHero oluiero ooOpa3zoBaHws,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0azy aJis
M3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHHE O00y4YarolMXci Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKH, OOIIECTBO3HAHMSI, HUCTOPHUH, CIOBECHOCTH U APYTIHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca OOydYaroIiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOoTopas (GOpMyJIupyeT CBOU
JTOCTHXKEHHUS B MaTeMaTH4eckoit popme.

VYyebublli Kypc anreOpsl U Havajl MaTeMAaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [IJIsi YCHENIHOTO OBJAJACHUS 3aKOHAMHU (PU3MKW, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pPa3BUTUS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MAaTeMAaTHYECKOrO0 aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JI0Ka3bIBAaTh
YTBEPXKJICHUS C TIOMOIIBIO MUHIYKIHUUA U PACCYyk AaTh NEAYKTUBHO, UCIIOIb30BATh
00001lleHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (HOpMUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILLICHHE.

B xone m3yuyenus yueOHOro Kypca «Ainrebpa M Havaja MaTEeMaTHUECKOIO
aHanM3a» OOydYaroUIMecs IMOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHBIX CHUTyaluH,
UHTEPHpPETAllMd  IOJYYCHHBIX  pPEUICHUH, 3HAKOMATCA C  [pPUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblii Kypc 00JIaJaeT 3HAUYUTEIbHBIM BOCHUTATEIBHBIM IOTCHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak 4epe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIIUN
(GOopMHpPOBAaHHIO HAYYHOIO MHPOBO33PEHMs, TaKk M depe3 crneuuduxky ydeOHOi
NEeATENbHOCTH, TpeOyrolmel NpOJOJDKUTENbHOM KOHLIEHTpAUMKW BHUMAHMS,
CaMOCTOSATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHOoBe MeTronuku OOydeHHs airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIn3a JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00YUYEHHUS.

B crpykType yuebGHOro kypca «Ainredbpa M Hauyajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJIEHBI CIEIYIOLUE COAECPKATEIbHO-METOAUYECKUE TUHUMU: «Yucna
U BhIUUCICHUS», « DyHKIUU U Tpadukn», « YpaBHEHUS U HEpaBEHCTBay, «Hauana
MaTE€MaTU4YeCcKoro aHainu3a», «MHoXkecTBa M JIOTHKa». Bce OCHOBHBIE



COJICP)KATEIIBHO-METOANYCCKHE JIMHUA HW3YYalOTCsl Ha TPOTSHKCHHH JBYX JIET
oOydJeHUs: Ha ypOBHE CpEIHEro oOIIero oOpa3oBaHHWs, €CTECTBEHHO JOTIOIHSISA
JpyT apyra W MOCTEICHHO HACHIIIAsICh HOBBIMM TeMaMH W pasjaeiamu. JaHHbIH
y4eOHBIH KypC SBIISICTCS HMHTEIPATUBHBIM, ITOCKOJIBKY OOBEAMHICT B cebe
COJICp)KaHUE HECKOJBKMX MaTeMaTHYeCKHX JUCIMIUIAH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MaTEMaTHUYCCKHIA aHAIHM3, TEOPUsS MHOXKECTB, MaTeMaTHUYECKas
jgoruka m apyrue. [lo Mepe Toro kak oOydvaromuecs OBJAJCBalOT BcE Oolee
IMIMPOKUM MaTeMaTHUYECKUM allllapaToM, Y HUX MOCJICIOBATEILHO (GOPMHUPYETCS U
COBEpPIIICHCTBYETCS YMCHHE CTPOMTh MAaTEMaTHYECKYI0 MOJEIb peanbHOMN
CUTYyaIluH, MPUMEHATh 3HAHUS, MOJTYUYCHHBIC IPH M3YYCHHH Y4eOHOro Kypca, JIs
pEIIeHUsI CaMOCTOSITeTLHO COPMYITMPOBAHHON MAaTeMaTHICCKOW 3a7au, a 3aTeM
UHTEPIPETHUPOBATH CBOM OTBET.

ConeprkaTenbHO-MeToAMYeCKas JIMHUS «Uuciaa ¥ BBIYMCICHUS» 3aBepIlacT
(GbopMUpPOBaHNE HABBIKOB MCIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO HA YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemnero o0riero
oOpa3zoBaHus 0c00O€ BHUMaHUE yaeisieTcss  (OPMUPOBAHUIO  HABBIKOB
PalMOHATILHBIX BBIYMCICHHI, BKJIIOUYAIONIMX B CE0S MCIOJIB30BAHUE Pa3TMYHBIX
dbopM 3amucu 4YMcla, YMEHHUE JejaTh NPUKHIKY, BBITOJHATH MPUOIMKEHHBIC
BBIUKCJICHHSI, OLICHUBATh YMCJIOBBIC BBIpAXKCHHS, pabOTaTh ¢ MaTeMaTHUCCKUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYalONIMMCS MHOXKECTBA HATypaIbHBIX, IICNIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUICKCHBIX 4YHCeld. B KaXIOM M3 O3THX MHOXECTB pPaccCMaTpPHBAIOTCS
CBOWCTBCHHBIC €My crenu(puYeckre 3aJadyd W OIEpaluu: JCJICHHE HaIelo,
ONEPUPOBAHUE OCTATKAMU HA MHOMKECTBE IIEJIBIX YHUCEN, OCOOBIE CBOWCTBa
palMOHAIBHBIX ¥ HUPPAIMOHATBHBIX YHCE, apu(METHICCKUE OICpaIliK, a TaKKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTCIICHH HAa MHOKECTBE KOMILJICKCHBIX YHCEIL.
braromapst mocienoBaTeIbHOMY PACIIMPCHHUIO Kpyra HUCIOJIb3yeMbIX YHCET H
3HaKOMCTBY C BO3MOJKHOCTSIMH MX NMPUMEHEHUS JUISl PEIICHUS Pa3IuYHbBIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O SIUHCTBE MATEMAaTHKH KaK HayKH W €€ POJH B
MIOCTPOCHUN MOJICTICH pealbHOrO MHUpa, HIUPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3AIIHSL.

Jlvausi «YpaBHEHHS W HEPAaBEHCTBa» peajn3yeTcs Ha TPOTSHKCHHH BCETO
OOy4YeHHs Ha YPOBHE CPEIHEro OOIlIero oOpa3oBaHMs, IOCKOJBKY B KaXIOM
paznene I[Iporpammbl MPETyCMOTPEHO pEUICHHE COOTBETCTBYIOIIUX 3anad. B
pe3ynbTaTe OOydarolmIuecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMU  PEIICHUS
palMoOHANBHBIX, HPPAIMOHAIBHBIX, TOKA3aTCNbHBIX, JIOTAapH(PMHUUCCKHX U
TPUTOHOMETPUYCCKUX YPAaBHEHUWI, HEPABCHCTB M CHUCTEM, a TakXke 3ajad,
COJICpIKaIIMX IapaMeTpbl. [loJdydeHHBIE YMEHHS IIMPOKO HCIOJIB3YIOTCSA IPH
UcClIeIoBaHNH (YHKIIUH ¢ TIOMOIIBIO IMPOW3BOJIHOM, MIPH PEIICHUH MPHUKIAIHBIX



3a/1a4y U 3a7a4 Ha HAXOXJCHUE HAMOOIBIINX W HAUMEHBITUX 3HAYCHHUN (PYHKIIUU.
JlanHasi conmepkaTesibHas IMHUS BKJIIOYAEeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacdy€Tel 10  QopMynaMm, MpeoOpa3oBaHHMS  palMOHATILHBIX,
UPpPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TaKKe BBIPAKEHUH,
collep Kalux CTemeHn W Jiorapudmel. brarogaps m3ydeHuio anreOpanveckoro
MaTepuaia MPOUCXOAUT  JalibHEWIIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIJICHUS OO0ydYarommXcs, (GOPMUPYIOTCS HABBIKW JIETyKTUBHBIX
paccyxJieHuil,  pabOTbl C  CHUMBOJBHBIMH  (OpMaMH,  TPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PaBCHCTB M HEPAaBCHCTB. AJrebOpa
npemnaraet d(PQGeKTUBHBIE HWHCTPYMEHTHI ISl PEMICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISAIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
S3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JnuHUA «DyHKIMM U TpaQuKU» TECHO
neperieTaeTes ¢ JAPYTUMH JIMHUSIMH y9eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIbHOCTh U3YUCHUSI MaTtepuana. M3yueHne cTeneHHou,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUU IS pelieHus 3a7ad U3 APYTUX Y4EOHBIX
MIPEIMETOB U PETbHON KU3HHU TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM aHAJIH30M,
TaK W C PEIICHHWEM YpaBHCHHWH M HepaBeHCTB. [lpu 3TOM OoJIbIIIOE BHUMAaHHUE
yaensercs (OPMUPOBAHUIO YMEHHS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMU BEJIMYMHAMH, KCCIIECOBATh TMOJyYCeHHbIE (QYHKIUU, CTPOUTH UX
rpaduku. Matepuan 3TOl coJep:KaTeNbHON JIMHUU HalEJeH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJSIOIIUX BBIPAXaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznuuHoM ¢opme: aHaATUTHYECKOU, Tpaduueckoi U cioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K
0000IICHUIO M KOHKPETH3AIINH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopepxatenbHasi nuHus «Hauanma mareMaTnyeckoro aHaivsa» MO3BOJISIET
CYIIECTBEHHO PACHIUPHUTHh KPYT KaK MAaTeMAaTHYCCKUX, TaK W MPHUKIATHBIX 3a/ad,
JOCTYITHBIX OOYyYaromuMcs, TaK KaK y HUX TOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduky  CIOXHBIX (YHKIMMA, OMpEeAeNiaTb HX HauOOJbIIME W HAWMEHBIINE
3HAUEHUS, BBIYUCIATH TUIOMAanun (Guryp m oObEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TipolieccoB. JlaHHas cojlep)kaTtelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNied peajJbHbIX CHUTYallUid,
MO3BOJISICT HAXOJWUTh HAWIy4Iee pEIICHUE B TPUKIAIHBIX, B TOM YHCIIC
COIMAITEHO-D)KOHOMHYECKHX, 3a7adaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMaTbHO-JIOTHUYECKOTO U
KPEaTUBHOT'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU pACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydJaroniuecss y3HaKT O



BBIJIAIONINXCST PE3yJIbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkaTeIbHO-METOANYECKas JTUHUS «MHOKECTBa | JIOTHKa)» BKIIIOYACT B
ceOsl DJIEMEHThl TCOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHOKECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KyPC MTKOIHHOW MaTEMAaTHKU
U TIpeaiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOMIUNA BCE DPa3eIibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBSI3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCLMIUIMHBI W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTh OOyYaromeMycss IOHUMaTh TEOPETUKO-MHOKCCTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEMaTUKH W HCIIOJIh30BATh €T0 VISl BBIPAKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IMpU3HATh
CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHMM M CIICIOBAaHHE OIpeaeIEHHBIM
npaBWJiaM  TMOCTPOEHUS]  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKOH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yJarOIIMXCs, TO3BOJISIET UM CTPOUTH CBOW PACCYKJICHHUSI HA OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUSI.

B yueGHOM Kypce «Anrebpa W HavyaJla MaTEMaTUYECKOTO aHaln3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHMPOBAHMS, KOTOPBIC INPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB IMOCTPOCHUS MOJENEH pealbHbIX
CUTYyaIllMii, WCCIACAOBAHMS DJTHX MOJENEH C TIOMONIBIO ammapara anreOpbl U
MaTEMaTUYeCKOTO aHalu3a, WHTEPIpPETAy TOJYyYCeHHBIX pe3yJbTaToB. Takue
3aJIaHMs BIUICTCHBI B KQXK/IBIN U3 pa3/e/ioB MPOrpaMMBbl, TIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHUPOKO HCIOIB3YETCS ISl pPelIeHUs] MPUKIaAHBIX 3adad. [lpu
pPEIICHUM  pPEAbHBIX  TPAKTHYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIFOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETHU3UPOBATH  IpoOJIeMy.
HearenbHoCcTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a7ad
OpraHU3yeTCs B IPOIIECCE U3YyUEHUS BCEX TeM yU4eOHOTO Kypca « AnreOpa u Hadasa
MaTEMaTUYECKOTO aHATTN3ay.

Ha wu3ydenue yueOHOro kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanu3a» orBoauTcs 272 4vaca: B 10 kmacce — 136 yacos (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Yucaa v BBIYMCICHUA

Pannonanbupie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. IlpumeHenue apoOell MU MPOUEHTOB IS
peleHns NPUKIaAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPAciIed 3HAHUN U PEAIbHOU KU3HH.

[lelictButenpHble  yuciaa. PanuoHanbHBIE W MPpAUMOHAJIBHBIE 4HCIIA.
Apudmernueckue  omepalMu ¢ JICUCTBUTENbHBIMU  4YuclaMd.  Mojaylib
JIEUCTBUTEIBHOTO YKciia U ero cBoiicTBa. [IpubnmkEHHbIC BBIUUCIICHUS, TTPABUIIA
OKpYTIJICHUS, IPUKHUIKA U OLICHKA PE3YJIbTaTa BHIYMUCICHUMN.

Crenenp ¢ 1uenbiM nokaszateneM. buHom Hblotona. Hcnonb3oBaHue
MOAXOASIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJIsl PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IPEJCTABJICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp € pauuMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBLIM IIOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JleciTuuHBIE U HATypaJIbHbBIE
Jorapu@mel.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO0 apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTRBA.

OCHOBHBIE METOIBI PEIICHHUS MIEIBIX U APOOHO-PAIMOHAILHBIX YPAaBHEHUN U
HEpPABEHCTB. MHOrOWICHbl OT OJIHOW MEpEeMEHHOW. JlenmeHne MHOroudjseHa Ha
MHOrOWIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  UEIbIMHU
kod(pdunmnentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUN, COAEPIKAIIMX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelLIeHus
VPPALHOHAIBHBIX YPABHCHUM.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PEIICHUS MOKAa3aTEIbHbBIX

YPaBHEHHUM.

[IpeobpazoBaHue BRIPAKEHU, COJIEPKAITUX JIOTapUPMBI.

Jlorapudmuueckue YpaBHEHHUSI. OCHOBHBIE METO/1bI perieHus
Jgorapu(MUUYECKUX YPAaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BhIpaKeHHM. Pellienre TpuroHoMeTpruuecKiux ypaBHEHU .



Pemienne cucrteM JIMHENHBIX ypaBHEHHMM. MaTpuna CHCTEMBI JMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOICTBA, BHIYUCJICHUE €r0 3HAYEHUS, MPUMEHEHHE ONpPEIETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. PelleHne NpUKIAIHBIX 3aJady C IHOMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMM. lccinenoBaHne NOCTPOEHHOW MOJEIU €
MIOMOIIBIO MaTPHI] U ONPEICITUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYalMHd C IOMOIIBIO
YpPaBHEHHII U HEpaBEeHCTB. lIprMeHeHHe ypaBHEHMIl U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pazIMyHbIX o0JacTel HaAyKu M pealbHOU
KU3HU.

DOyHKUMH U TPaPUuKn

OyHKIMA, CrMocoObl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosunust ¢ynkuuit. 'padux dyHKmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpapukoB QyHKIMIA.

OObnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHui Qynkumnu. Hymu QyHkumm.
[TpomesxyTku 3HakomocTosiHCTBA. UETHbIe U Heu€THbIe (QyHKmu. [leproauyeckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBbI
¢dbyukiuu. Haubonbiiee 1 HauMeHbIee 3Ha4eHUS (DYHKIIUU Ha POMEKYTKE.

Jluneiinas, kBagpaTU4Has W JIpOOHO-THMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TOKa3ateneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W rpaduk KOpHS N-OM cTeleHu Kak (GyHKIUU OOpaTHOU
CTEINEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazarenbHass U jorapupmuyeckas (yHKUHHU, UX CBOMCTBA M TpadUKH.
HcnonpzoBanue rpadukoB GyHKIUH AT peHICHUs] ypaBHEHHI.

TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEIAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUMI YUCIOBOrO apryMeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTU B pEAbHBIX MpPOIECccax U SBICHUSIX.
['padmku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIEAOBaTEIbHOCTEH. MeTon
MaTeMaTU4eCKOn WHTYKIHH. MOHOTOHHBIE u OrpaHUYECHHbIC
MOCJEA0BATENBHOCTH. VICTOpHS BO3ZHMKHOBEHUSI MAaTeMaTHYECKOrO0 aHaIM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas U reoOMeTpHUecKas Mmporpeccuu. beckoHeuHo yObIBaromiast
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEYHO yOBIBaIOIIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
npoLeHToB. Mcnonb30BaHWE MPOTPeccCHMr JUIsl PELICHUs peajbHBbIX —3a]ad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble (GYyHKIIMM W WX CBOMCTBA. TOYkM paspbiBa. ACHMITOTHI
rpaduxoB Qynkiui. CBoiicTBa (GyHKIMN HENPEpHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
GyHKUMIA 1715 peleHus 3a1ay.

[lepBas u BTOpast mponsBoaHbie GyHKIMU. OnpeaeneHrne, reOMeTPUIECKAN 1
(bu3HYecKuil CMBICT TPOU3BOIHON. Y paBHEHHUE KacaTeIbHOUN K TpaduKy QyHKIIUU.

[IpousBognbie  dnemeHTapHbIX  QyHKIMA.  [IpousBomHass ~ CyMMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxkecTBa M JIOTHUKA

MHO)k€eCTBO, oOmnepaluyd HajJ MHOKECTBAMU M HUX CBOMCTBA. JlmarpaMmsl
Oiinepa—Benna. [IpuMmeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO —amnmapara s
OMMCAHUs PEAJTbHBIX IPOLECCOB W SBICHUHN, MPHU PEUICHUU 3aJad U3 JPYTrux
y4eOHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHECHMUSL.

11 KJIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
yucelsl, HauOoupImuii obmmi aenutens (manee — HOJ[) n HamMmensbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Mmoay:to, anropurma EBkinaa g pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpanueckass W TpPUTOHOMETpHUYecKas (OpMbI
3alMCH KOMIUIEKCHOTO uHciia. ApudMeTUYecKHe orepanuud ¢ KOMIUIEKCHBIMU
yuciami. M300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu N-0M cTeneHr M3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEJI JIJIsl pelieHusT PU3NUECKUX U T€OMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHbBIC
CUCTEMBI U CUCTEMBI-CJIe/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpu4eCKUX HEPaBEHCTB.

OcCHOBHBIE METOJABl PEIICHUS TIOKA3aTEeNbHBIX U  JIOTapu(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABl PEIICHUSI CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(MUUYECKUX YPABHEHH.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3lIMYHbIX 00JacTel HAyKu M pealbHOU
KU3HHU, HTHTEPIPETAIUs MOJTyUYSHHBIX PE3YIbTaTOB.

DYyHKIUY U TPaPUKH

I'padpux xommosuruu Qyskuii. ['eomerpudeckue o0pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckne QPyHKIIUU, UX CBOWCTBA U TPAPUKH.

['paduueckne meTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PELICHU 3a/1a4 C TapaMEeTPaMHU.

Hcnonw3oBanue rpadukoB QGyHKIUN Il KCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEH, KOTOPbIC BO3HHUKAIOT TMPH PEUICHUW 3a7ad U3 JAPYTUX YUeOHBIX
MPEAMETOB U PEATbHOM KU3ZHMU.

Havana MaTeMaTH4eCcKOro aHajan3a

[IpuMeHeHue NMPOU3BOJAHON K MCCIIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTbH U
sKcTpeMyMmbl.  HaxoxkzaeHue  HauOONBIIET0O W HAWMEHBIIEro  3HAYEHUU
HEMPEePbIBHON (YHKIIMKA HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
NPUKIAJAHBIX 3ajadyax, JUIsl OMNpPEAENIeHHs CKOPOCTH W YCKOPEHHs Mpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoXIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICJI VHTErpaa. Brruncnenue
onpenenéHHoro uHTerpana mno gopmyne Herotona-JIeibuuna.

[IpuMeHeHue uWHTerpana g HAXOXKIACHUS IUIOMaAeH IUIOCKUX (Uryp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepst pemenuit auddepeHnmaibHbIX ypaBHEHUN. MaTtemaTtudeckoe
MOJICIMPOBAaHUE pEANbHBIX IMPOIECCOB C MNOMOIIbI0  AuddepeHrnarIbHbIX
YPaBHEHHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOMIEerocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  OOIIeCTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLIEyp TPaXTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HUX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTh POCCUHUCKON TPa)KJAaHCKON HMJEHTUYHOCTU, YBOKECHHS K
MPOIIJIOMY U HACTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYasl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUYECKHWE 3HAHHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHUH U
OTJIbIXa, peryisipHas ¢u3nueckass akTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOTIOOUs, HHTEpEC K
paznuuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ TPWIOKCHHUSIMU, YMEHHE COBEpINATh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur u peanr30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 33J1a4 MaTEMaTHICCKON HaIIPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMS

cOPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYPhl, TIOHUMAHUE BIUSHHUS
COLIMAJIbHO-D)KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOJHON M COIMATIBHOM
Cpellbl, OCO3HAHHE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpHESHTAITHS
Ha TPUMCHCHHE MaTEeMAaTHYECKUX 3HAHWWA Ui pelieHHs 3amad B 00JacTu
OKpY Xaromel cpefpl, IUIAHHPOBAaHUE ITOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MIOCJICJICTBUM ISl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W  OOINECTBEHHOW  TPAKTHKH, [OHWMAaHHE
MaTEeMaTUYeCKOH HayKH Kak c¢epbl UYeTOBEYECKON JCATEIBHOCTH, STaIlloB &
pa3BUTHS ¥ 3HAYUMOCTH IS PA3BUTHS IUBWJIN3AINMH, OBJAJACHUE S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTypOH KaK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh TPOCKTHYID W HCCIIEIOBATENbCKYIO JEATEIHHOCTh
WHIUBUTyaJIGHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el cCTBUSA

ba3oBrble 1oruyeckue qeicTBUA:

BBISIBIISITh U XAPAKTEPU30BaTh CYIIECTBEHHBIEC IMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSTHUN, OTHOIICHUH MEXIy TMOHIATUSAMH, (POopMyIUpOBaThH
OIIpEJIENICHHS] IOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN MPU3HAK KacCcU(UKaALUH,
OCHOBaHMsI /7151 0000IICHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh,  (OpMyJIHpoBaTh U  NPEeOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIE, YACTHBIE U OOIIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATENIBHO JA0KA3aTENbCTBA MATEMATHUECKNX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pelieHns y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATENBLHO BBIICTIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMynIHpoBaTh  BOMPOCHL,  (DUKCHUPYIOIIUE  MPOTUBOpEUYHE,  IpolJeMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MIPOBOJAUTH CAMOCTOSITENIbHO CILUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTA, SBJICHHUSI, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, TTPOLIECCAMU;

CaMOCTOSITeILHO (HOPMYIMpPOBaTh OOOOIIEHUS W BBIBOABI MO PE3yjbTaTaMm
MPOBEJAEHHOTO  HAOIONCHUS, UCCIEJOBaHUsA, OIEHUBATh  JIOCTOBEPHOCTH
MTOJTYYSHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbBIJABUTATh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH AehUIIMTH MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTM3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PaA3IMYHBIX BHUAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpUpOBaTh MH(OpPMAINIO, MPEJICTaBISITh €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSATEIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBepPCAJIbHbIE YUeOHbIe 1elcTBHUS

OOmenmne:

BOCIIPUHUMAThL U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOKD TOYKY 3pEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATH TOJIyYCHHBIA PE3yIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIPOCHI O CYIIECTBY OOCYKIAeMOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHHS, COIMOCTABJIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTUX YYaCTHUKOB
Jajgora, oOHapyKUBaTh Pa3IMuMe M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
bopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBAaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBHUSA



Camoopranuzamnus:

COCTAaBIIATH IJIaH, aJITOPUTM PEIIEHUs 3aJlauH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BIAJ€Th HABBIKAMHM  TO3HABATENbHON  pedJeKcHud KaK  OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0amMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYECKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TP PEIICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JaHHBIX,
HaWJICHHBIX OIMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATh MPUYUHBI
JTOCTIDKCHUS WM HEIOCTHIKCHUS PE3YNIhTATOB JCITCIBHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eITEJILHOCTD:

MOHUMATh M HMCHOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaJTbHON
paboThl TMpW pemieHnH YYeOHBIX 3aJad, NPUHUMATh IIeIb COBMECTHOU
NEATETBHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOTHI, pacrpeacisTh
BUJIbI pabOT, JOrOBapuBaThCS, OOCYX JaTh MPOLECC M PE3yJbTar padoOThI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyX)aeHus, OOMEH MHECHUH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl WU
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JPYTUMH UiIE€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOydYarouiuiics MOJYYUT CIIETYIOLIUE
MpeAMETHbIE PE3yJbTaThl MO OTJEIbHBIM TeMaM pabouell MporpaMmbl yu4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATHIMU: PAIMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKkasl JaApoOb, TMPOILEHThI, UPPAIMOHATBLHOE YHCIO, MHOXECTBa
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCET, MOLYJIb AEUCTBUTEIBHOTO YHCIIA;

OPUMEHATh JIpoOM ¥ TPOLEHTHI JUISl DPEIICHUS NPHUKIAJAHBIX 33a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaIbHOU KU3HU;

MIPUMEHSITh MPUOTMKEHHBIC BEIYMCIICHUS, IPABUIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BbIYMCIICHHUI;



CBOOOJTHO OMEpUpPOBaTH TOHATHEM: CTENEeHb C IIeJBIM IOKa3aTeleM,
MCITOJIB30BATh MOAXOAIIYI0 (hOPMY 3aIllMCU NEUCTBUTEIBHBIX YUCEIN IS PelIeHUs
MPAKTUUYECKHUX 3a7a4 U MPEJCTABICHUS JaHHbIX;

CBOOOJIHO OINEPUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAILHBIM MTOKA3aTeNeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(dM dYUCIa, NECATUYHBIC W
HaTypaJbHbIC JIOTapU(PMBbI;

CBOOOJIHO OMEPHUPOBATh MOHITUSMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC
YUCIIOBOTO apTyMEHTA;

OMEPUPOBATH MOHITUSMU: APKCUHYC, APKKOCHHYC U aPKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABECHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATUAMH: TOXKICCTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh PAa3JIUYHbIE METOJBl PEIICHUS pPAlMOHAIBHBIX H  JIPOOHO-
pallMOHAJIbHBIX YPaBHEHWH, MPUMEHATh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJIHO OINEPUPOBATh IMOHATUSMU: MHOTOUYIEH OT OJIHOM MEepEeMEHHOM,
MHOTOYJIEH C UeNbIMU KOod(PhUIIMEeHTaMU, KOPHU MHOTOWICHA, TMPUMEHSThH
JIEJICHUE MHOT'OYJICHa HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pENIeHUs 3a/1a4;

CBOOOJTHO OMNEPHUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MATpUIA, ONPEAECIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIIOJIb30BaTh CBOMCTBA OMpEAEHuTENss 2 X 2 ISl BBIYMCICHHUS €ro 3HA4eHUs,
MPUMEHSTh ONPEACIIUTENIN [JI1 PEUICHUs CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOZENUPOBATh PEANbHBIE CUTYAIIMU C TOMOIIBK CUCTEMBI JUHEUHBIX YPaBHEHHU,
HCCIIEIOBAaTh TOCTPOCHHBIE MOJEIA C TOMONIIBIO MATpPUILl U ONPEACIUTEIIEH,
MHTEPIPETUPOBATH MOTYYCHHBIN pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX CTETICHH C
palHOHAIIBHBIM IT0KA3aTEeIIEM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB LISt npeoOpa3zoBaHus
JorapuMUYECKUX BBIPAKCHUA;

CBOOOJTHO OMEpUPOBATH MOHATUSIMH: HUPPAIIMOHAIBHBIE, MOKa3aTelIbHbIE H
JorapuMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
MEPEX0JI0B WIH OCYILECTBIISASI MIPOBEPKY KOPHE;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui IPpeoOpa3OBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHI;

CBOOO/IHO ONEpHUPOBATh TMOHITHEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATH HEoOXoAumble (GOpMYyNbl  JUIsi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJIIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKCHUSI, YypaBHEHHS, HEPaBEHCTBA IO YCJIOBHUIO 3aJaud, WCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajireopsbl.

DyHKIUU U TPaPUKU:

CBOOOJHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO OOpaTHble (YHKIUK, KoMMo3uius GyHKIUHA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKIUH;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HaYeHUH PyHKINU, HYTU (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OMEpPUPOBATh MOHATUSIMH: YETHBIE M HEUYETHBIE (YHKUUH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUUA, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HauOOJblIee W HaUMEHblIee 3HauYeHue (QYHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIIMS C HATypadbHBIM U
[ENBIM TOKa3zarenaeM, rpapuK CTENeHHOW (YHKIMH C HATypaldbHBIM U LEJIbIM
nokasarenieM, rpaduk KOpHS N-Oi cTerneHu Kak (yHKIHH OOpaTHOW CTENEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSMU: JUHEHHAs, KBaJpaTU4yHas U JIpPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIONHATH dJIEMEHTApHOE HCCIIE0BAHUE U TIOCTPOSHUE UX TPaPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHAMH: TOKa3aTelabHas M JorapudmMuyeckas
GbyHKIUHA, UX CBOWCTBA U TpapuKH, HUCIOIH30BATh MX TpaQUKUA IJIS PEIICHUS
YPaBHECHUI;

CBOOO/IHO OMEpUPOBATHh TOHATHUSAMU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oIpeieTIieHNe TPUTOHOMETPHUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh TIpaduku (yHKUUH JUIs  HCCIEOBAaHUSA IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7a4d U3 JPYTux y4eOHBIX MPEIMETOB U peanbHON
’KU3HU, BBIPAXKATh (POPMyJIaMH 3aBUCUMOCTH MEXITy BETUUMHAMU;

Havana maTeMaTH4ecKOro aHaJIm3a:

cBOOOJIHO OMEpUPOBATh MOHATUAMH: apumeTHyeckas W TeoMeTpuyecKas
nporpeccusi, 06CKOHEUYHO yOBIBaIOIIasi T€OMETPUYECKasi MPOTPECCHsl, TUHEUHBIN U
HKCIMOHEHIIMAJIBHBIA POCT, (GOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTaBICHHUE
O KOHCTAaHTE;

UCTIONB30BaTh MPOTPECCUU MJIs PEIICHUs PEalbHBIX 3a/Jad MPUKIIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH NOHATUAMU: MTOCIEIOBATENLHOCTb, CIIOCOOBI 3a/1aHUs
IIOCJIEI0BATENILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MAaTEMaTHYECKOrO0 aHajau3a KaKk aHajlIn3a
OCCKOHEUYHO MAJIbIX;

CBOOOJHO OMEpPHPOBaTh TMOHSATUSMHU: HENpPEPbIBHbIE (DYHKIHMHU, TOYKHU
paspsiBa rpaduka GyHKIUUA, aCUMIITOTHI Tpaduka QyHKIHHY;

CBOOOJIHO OMEpUpOBaTh MOHATHEM: (YHKIHUS, HEMpEpbIBHAS Ha OTpPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUHN IS pEIICHUS 3a]1a4;

CBOOOJTHO OINEpPUPOBATH MOHATUSMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUMH, KacaTelbHas K rpaduKy QpyHKIUY;

BBIYKCIIATh TPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HIINU
IBYX (PYHKIUH, 3HATh TPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (U3MYECKUN CMBICI MPOU3BOJHON ISt
peneHus 3aad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluud  Hal
MHOXECTBaMU;

MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONIMCaHUs PEaJbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH IOHATUAMU: OIPEACICHHE, TEOpPEMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOr0 00BbEKTa, JOKA3aTeNbCTBO, PABHOCUIIbHbBIE
YpPaBHEHUS U HEPABEHCTBA.

K xonny o0yuenuss B 11 kyacce oOydarouiuiicss MOJYYUT CIIETYIOLIUE
IpPEeIMETHBIE PE3YJIbTAThl IO OTACJIBHBIM TeMaM paboyeill mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Ha4yajla MaTEMaTUYECKOTO aHATU3a»:

Yucia 1 BbIYHCICHHSA:

CBOOOJHO OMEpUpPOBaTh MOHATUSIMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHBbIX M LEJbIX YUCEN, MCIOIb30BaTh NMPU3HAKU JEIUMOCTHU
uensix ynucen, HOJ[ u HOK narypanbHbIX yncen i penieHus 3ajad, IpUMEHSITh
anroput™m EBkina;

cBOOOJIHO ONEpUpPOBATh MOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HaTypaJIbHbIE YHCIIA B PA3JTMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OINEpUPOBaTh MOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUYECKON (hOpMe, BBIMOJIHATH apu(METHUYECKHE ONepalui ¢ HUMU U
n300paxkaTh Ha KOOPJAMHATHOMN MIIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:



cBOOOJIHO OMEpUPOBATHh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
jgorapu(MHUYECKUE HEpPaBEHCTBA, HAXOAUTh UX PEUIEHUS C  I[OMOIIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATh OTOOpP KOpPHEM TpH pElIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTRO,
OPUMEHATh  HEOOXOoAuMble (OpMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALMOHAIBHBIX, [T0KA3aTEIbHbIX U
Jgorapu(MUUYECKUX YPAaBHEHUM U HEPABEHCTB;

pewiarsb palMOHAIIBHEIE, UppalOHaJIbHBIE, IIOKa3aTeJIbHBbIE,
JorapupMUyYecKue U TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIepIKaIle MOYJIM U IIapaMeTphI;

OPUMEHATh TpaduyecKue METOIbl ISl PEeIlICHUs] YpaBHEHUI U HEPAaBEHCTB, a
TAKK€ 3a/1a4 C IapaMeTPaMHU;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $S3bIKE anreOpbl, COCTABISTH
BBIDAXECHUSA, YPAaBHEHHUS, HEPABEHCTBA W HX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C MCIOJIB30BAHMEM ammapara anreopsl,
WHTEPIIPETUPOBATH I1OJIyYEHHBIN pE3yJIbTaT.

DOyHKUUHA U TPaPuKU:

CTpOUTHh TpadUKU KOMIO3MIMM (QYHKIUN C IOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHHW W  HEpPABEHCTB Ha
KOOPJMHATHOU IJIOCKOCTH;

CBOOOIHO  ONEpPUPOBaTh TMOHATUSAMHU: TIpaUKM  TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUH i1 MOJCIUPOBAHUS M HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MMPOU3BOJIHYIO JUIsSl UCCIIEJOBaHUS (YHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAOOJbIIEe U HAMMEHbIIEE 3HAUCHHS (DYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JUIsI HAaXOXKACHUS HAWIIy4dIllIEero pELICHUs B
IPUKIAAHBIX, B TOM 4YHMCIE€ COLHAJIbHO-DKOHOMHMYECKMX, 3ajadax, s
ONpPEENCHUs] CKOPOCTH W YCKOPEHHWs INpolecca, 3aJaHHOro (QopMysiod Wiu
rpaukoM;



CcBOOOJIHO OMEpUPOBATh MOHATUSAMU: IEpBOOOpa3Hasi, ONpeAeIEHHbIN
UHTErpaJl, HAaXOJIWUTh NEepBOOOpa3HBIE AIIEMEHTAapHbIX (YHKUMNH M BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jlenonuna;

HAXOAWTH IJIOMIAAN IIOCKUX QUTYP U OOBEMBI TEJ C MMOMOIIBIO0 HHTETPAIA;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJECIUPOBAHUM HA TMPUMEPE
cocTaBlieHUs MU PepeHIINATbHBIX YPAaBHEHUI;

peliaTh MpUKJIaJHbIe 3a7aud, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKOTO U
(GU3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEeMAaTHICCKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (mudposrie)
n/n NPOrpaMMmblI Bcero Konrponbneie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

MHO0€eCTBO 1€HCTBUTENBHBIX YUCEI.

MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 1

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

YpaBHEHUH

Oynkuun u rpapuku. CreneHHas QyHKIMS ¢ 12 1

LIEJIBIM TOKa3aTeseM

Apudmernueckuit KopeHb N-0if CTENEeHH. 15 1

HppanmoHanpHble ypaBHEHUS

[TokazarenspHas ¢pyukuus. [lokazarensHbie 10 1

YPaBHEHUS

Jlorapudgmuueckas GyHKIUS. 18 1

Jlorapudmuyeckue ypaBHEHHS

TpuronomeTpruyeckue BeIpakKeHUs U 29 1

YPaBHEHUS

[TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1

Henpepoieubie ¢pynkuuu. [IponszBoanas 20 1

[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 5 5

3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
Ne HanmenoBanue pa3ieiioB 4 TeM (uudposrbie)
n/m NMpoOrpaMmbl Bcero Kontponbnrie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

UccnenoBanue QyHKIHIA ¢ TOMOIIBIO 29 1

IIPOM3BOIHOMN

[TepBooOpasHast 1 MHTETpa 12 1

I'paduku TpUroHOMeTpHUECKUX (QYHKIMH. 14 1

Tpuronomerpuieckrue HepaBeHCTBA

WppanuonanbeHble, MOKa3aTebHbIE U 24 1

norapudMuyeckre HepaBeHCTBA

KommiekcHpie uncia 10 1

Harypasbnsle u niensie yucna 10 1

CucTeMbl paliMOHATEHBIX, UPPAIIMOHATIBHBIX

MOKAa3aTeNIbHBIX U JIOTapU(PMUIECKUX 12 1

ypaBHEHUN

3amaun ¢ mapameTpamu 16 1

[ToBTOpenue, 060061IeHNE, CUCTEMAaTH3aIUS 16 )

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0






HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoJsmn4yecTBOo 4acoB JIeKTPOHHBIE
Ne Hara nudposeie
n/n Tema ypoka Bcero Kontpoprbie  Ipaxririeckie u3ydeHusi oOpa3zoBaTeJibHbIE
padoTsbI padoThI pecypesI
1 [[MHOXkeCTBO, ONIEpALIN HA/l MHOKECTBAMHU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
anmnapara JJisl peleHus 3aaa4
Panmonaneubie yncina. OOBIKHOBEHHBIC U
4 JECSITUUHBIE TPOOH, TPOLIEHTHI, 1
OecKOHEYHbIE TIEPHOMUECKUE TPpooU
Panmonanpueie yncna. OObIKHOBEHHBIE U
5 JECATUYHBIE TPOOH, IPOLICHTHI, 1
OecKOHEeUYHbIE MEPUOUECKUE TpodU
6 [Ipumenenue nqpoOeit U IPOLIEHTOB TSt 1
pelIeHs IPUKIAIHbIX 3a]a4
7 [Tpumenenue apobeii U MPOICHTOB IS 1
pEIIeHHS TPUKITAIHBIX 33729
8 JlelicTBuTEeNIbHBIC YKCIa. PalioHanbHbIE U 1
MppALMOHAJIbHBIE YHCIIa
9 ApudmeTraeckue onepanuu ¢ 1
JIEUCTBUTENbHBIMU YUCIAMHU
10 Mopnynp A€MCTBUTENBHOTO YHCIIA U €T0 1

CBOWCTBA



11

12

13

14

15

16

17
18

[TpuOnmxE€HHBIE BHIYMCIEHUS, IPaBUia
OKpPYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYMCICHAN

OcHOBHBIE MCTO/bI pCHICHUA LEJIbIX U
JIpOOHO-PALMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LEJIbIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUHN H
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHS LETBIX U
JIpOOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

MHOro4ieHsl OT OJHOM MEPEMEHHOM.
Jlenenyue MHOTOYJIEHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

MHorowieHs! ¢ eIbIMA KOd(PPUIIMeHTaMHU.
Teopema Buera

Pemenue cucteM JTMHENHBIX YPABHEHUI

Pemienue cuctem JIMHENHBIX YpaBHEHUM

19

Martpuna CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYEHUS

20

21

Ornpenenurens MaTpUIlbl 2X2, €ro
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

IIpuMeHeHue onpenenuTens s PeLIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHU



22

23

24

Pemenne nmpukiagHeIX 3a/1a4 ¢ HOMOIIBIO
CUCTEMBI JINHEWHBIX yPaBHEHUN
Pemenne npuknaaHbIxX 3a/1a4 ¢ OMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI
Konrponsnas pabora: "PanmonanbHele

yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

®OyHKIM, cI0CcO0bI 3a1aHus (YHKITHH.
Bzaumno ob6patnbie pynkiun. Kommosumus
GyHKIMHA

26

27

28

29

30

I'paduk pyHkunu. JaemMeHTapHbIC
npeoOpazoBanus rpadukoB GpyHKIUN

O6nacTp onpeneneHuss © MHOKECTBO
3HavueHuil Gpynkuun. Hymu Qyskimm.
ITpoMexyTKH 3HAK IIOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIHH

MakcumMyMbl ¥ MUHUMYMBI (DyHKITHH.
Haubonrliiee 1 HaMeHbIIIEE 3HAYEHHE
(GYHKLINU HAa IPOMEKYTKE

Jluneiinas, kBaapaTuyHas u ApOOHO-
nuHenHas QyHKIMT

31

32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpOoeHNe TpauKOB ATUX PYHKITUN

DieMeHTapHOe HcCiel0BaHne U
MOCTPOCHUE TPAPHUKOB ITHX (PYHKLIUH

33

CrenieHs ¢ OCJIBIM ITOKAa3aTCIICM. bunom



Herotouna

CreneHsn ¢ LEIBIM TTI0Ka3aTeaeM. buaom

34 Hprotona
CrenenHast GyHKIMS C HATypalIbHBIM U

35 1eabIM nokaszateneMm. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢dbynkuus. E€ cBolicTBa u rpadguk”

37 ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U ero CBOKCTBA

38 Apudmerndeckuil KOpeHb HaTypaIbHON
CTEIIEHU U ero CBOKCTBA

39 [IpeoOpa3oBaHus YHCIOBBIX BhIPAKEHHH,
COJIeprKalIiX CTENeHH U KOPHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHH,
CoJIepKalIuX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YHCIOBBIX BBIPAKEHUH,
COJIeprKalIiX CTENIEHU U KOPHU
UppatmonansHele ypaBHeHHU. OCHOBHbIE

42 METO/IbI PEIICHHS UPPATMOHATBHBIX
ypaBHEHUN
WppanmonaneHele ypaBHeHU. OCHOBHbIE

43 METO/Ibl PEIIEHUs UPPALIUOHATIBHBIX
ypaBHEHUH
UppauunonansHelie ypaBHeHUs. OCHOBHbIE

44 METO/bI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN



MPPALMOHAIBHBIX YPaBHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN

46 UPPALMOHATIBLHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN
MPPALMOHATIBHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TTEPEXOABI B PELLICHUH
UppalMOHAIbHBIX YPaBHEHHM
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

49 KaK (YHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHbIM [10Ka3aTeleM
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

50 KaK (YHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHbIM [10Ka3aTeleM
KonTtponbhas padora: "CBoiicTBa u rpadux

51 KOpHsI N-oli cteneHu. MppanuoHanbHble
ypaBHeHuUs"

59 CreneHp ¢ pallMOHATIBHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

53 CreneHs ¢ palMOHAIBHBIM [T0OKA3aTEIEM U
e€ CBOICTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
e€ CBONCTBA

55 [TokazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Wcnons3zoBanue rpaduka GyHKIUU 115
pelIeHUs ypaBHEHU N

57 Hcnonb3oBanue rpaduka GyHKIUN A7

peLIcHUs ypaBHEHUI



[TokazaTenpHbie ypaBHeHUsI. OCHOBHBIE

58 METO/IbI PEIIeHHUs TOKA3aTEIbHbIX 1
ypaBHEHUN
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

y

59 METO/TbI PEIICHUS TTOKa3aTSIbHBIX 1
YpaBHEHUH
[TokazarenbHble ypaBHEHUSI. OCHOBHBIC

y

60 METO/BI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUH

61 KonTtponbhas padora: "[lokazaTenpHas 1
¢ynkus. [TokasarensHbie ypaBHEHUS"

62 Jlorapudm yucna. CpoiicTBa norapudpma 1

63 Jlorapugm umncna. CoiicTBa jJorapudpma 1

64 Jlorapugm uucmna. CoiicTBa jgorapudpma 1

65 CCATHYHBIC U HATYPAIbHBIE JIOTAPUPMBI 1

y

66 JlecaTHuHBIC U HATYypaAJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpa3oBaHue BEIpAXKEHUH, COICPIKAIINX 1
sorapupMbl

68 [Tpeobpa3oBaHue BbIpaXEHHIA, COIEPIKALITIX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BhIpaX)EHH, COIEPIKALTIX 1
sorapupMbl

70 Jlorapudmuueckast pyHKIHs, €€ CBOHCTBA U 1
rpaduk

71 Jlorapugmmueckas GyHKIuUs, €€ CBOWCTBA U 1
rpaduk

79 Hcnons3oBanue rpaduka GyHKIUN OIS 1

pelIeHus] ypaBHEHUN



Wcnons3zoBanue rpaduka GyHKIUU 115

73 peleHNs ypaBHEHUH
Jlorapugmuueckue ypaBueHus. OCHOBHBIE

74 METO/BI pEIICHUs JIoTapu(PMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/BI peIIeHUs JIoTapu(PMUIECKUX
YpaBHEHUH
Jlorapudgmuueckue ypaBHeHust. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTapUPMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE NIEPEXObl B PEIICHUH
JIOrapu(pMHUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUH
JOrapu(pMHUUECKUX ypaBHEHUI

79 KontponbHas padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypapaenus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa
TpuronomeTpudeckas OKpy>KHOCTB,

84 OTIpeieIeHue TPUTOHOMETPHYECKUX

(GYHKIUI YUCIOBOTO apryMeHTa



Tpuronomerpuueckast OKpyKHOCTb,

85 onpeIeICHUE TPUTOHOMETPHUECKUX 1
(YHKIHIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITbI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [Ipeobpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPaKCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPaKCHUIN

93 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIpaKEHUI

94 Pemenne TpuroHOMeTpUUECKUX YpaBHEHUI 1

95 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

96 Pemrenue TpUroHOMETPHUYECKUX YpaBHEHHUN 1

97 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1

98 Pemienue TpUroHOMETPHUYECKUX YpaBHEHUN 1

99 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

100 Pemienue TpUroHOMETPHUYECKUX YpaBHEHUN 1
KonrponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"

102 [TocegoBaTenbHOCTH, CIIOCOOBI 3aaHUS 1

nocJenoBareabHOCTEN. MeTo




MaTeMaTHIeCKOHN HHAYKIOUN

MOHOTOHHBIC B OrpaHU4YCHHBIC

103 nocJieoBaTeabHOCTH. VicTopust aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eomeTpuyeckast mporpeccus

106 beckoneuHo yObIBarolasi reoMeTpuyecKas
nporpeccus

107 CymMmMma 0eCKOHEUHO YOBIBAIOIIIEH
T€OMETPUUYECKON TPOTPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIUAIBHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOIEHTOB

109 JIMHENHBIN U YKCIIOHEHIUAIIBHBIA POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonbs3oBaHue Nporpeccuu AJis peuieHus
peanbHBIX 33J1a4 NPUKIAJTHOIO XapaKkTepa

111 Kontposnbnas pabora:
"I[TocnenoBarenbHOCTH U TIporpeccun’”

112 HenpepriBHble GYyHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI I'pa)KOB
GyHKIMMA

114 CpoiicTBa (h)yHKIMI HEPEPHIBHBIX Ha
OTpE3Ke

115 CaoticTBa (QyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEpBAIOB JUIsl pEIICHUs

HCPABCHCTB



MGTOI[ HHTCPBAJIOB JJIA pCHICHUS

117
HEpaBEHCTB
118 MeTto1 MHTEPBAJIOB JUJISl PELIEHMUS
HEPABEHCTB
119 ITpyMeHeHnEe CBOMCTB HENIPEPBIBHBIX
byHKIMH 15 pereHus 3a1a4
120 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
byHKIM 15 pereHus 3a1a4y
121 [lepBast u BTOpast NpoU3BOIHBIC (PYHKIIUU
122 Onpenenenre, reOMETPUYECKUN CMBICI
MIPOU3BOAHOMN
123 Onpenenenne, GU3NIECKUA CMBICTT
IIPOU3BOJHON
124 VYpaBHeHUE KacaTeIbHON K TpaduKy
byHKIMHA
125 VYpaBHeHue KacaTeIbHON K rpaduKy
byHKIIUN
W3BOJIHBIE JIEMEHTAPHBIX PYHKIUI
126 [Tpou3BoHBIC dIIEMEHTA
OM3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIIMI
127 I1
128 [TpousBogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (DYyHKIIUH
129 ITpon3BogHas CyMMBI, IPOU3BEAEHNUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA
130 ITpon3BogHas CyMMBI, IPOU3BEAEHNUS,
YaCTHOT'O M KOMIIO3HIINU (PYHKIUH
131 Kontponbnas padora: "[IponsBognas"

132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS



3HaHui: "YpaBHeHus"

[ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS

133 - 1
3HaHuil: "OyHkuun"
134 Hrorosasi koHTposIbHAs paboTa 1
135 HtoroBas KOHTpoJbHas paboTa 1
136 HOBTOPGHI/I@, 0000111eHHEe, CUCTEMATH3AINAS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara nudposeie

Tema ypoka Konrpoabnusie IIpakTHyeckue
n/n Bcero u3ydeHus: oOpa3zoBaTeJibHbIE

padoThI padoThI pecypesr

[IpumeHeHne Mpon3BOTHON K
UCCIeI0oBaHMIO (PyHKIUI Ha 1
MOHOTOHHOCTbB U 9KCTPEMYMBI

[IpuMeHeHne MpOu3BOHOM K
UCCJIEIOBAHUIO (PYHKIIHH Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne npou3BOIHOMN K
HCCIIeI0BaHMIO (DYHKIIMHN Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
MCCIIeI0BaHUIO (DYHKIIMM Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K

UCCIeI0OBaHMIO (PYHKINI Ha 1
MOHOTOHHOCTbH U 9KCTPEMYMBI

IIpuMeHeHne pOU3BOIHON K

uccleIoBaHuIo (PyHKIUHI Ha 1

MOHOTOHHOCTB U SKCTPCMYMBbI

Haxoxxnenue HanOobIIero u
HaVMEHBIIETO 3HAYCHUS HENPEPBIBHOM 1
(GyHKLIUU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIEero u 1




10

11

HAaUMCHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIINU Ha OTPE3Ke

Haxoxxaenre HanOOJIBIIETO U
HAaMMECHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxxaenue HanOobIIero u
HaWMEHBIIETO 3HAYCHUS HENPEPBIBHOU
(GYHKIIMHM Ha OTpEe3Ke

Haxoxxnenue HanOobIIero u
HaMMEHBIIIEr0 3HAaYE€HUs HEMTPEPBIBHOM
(GyHKLIUU Ha OTpE3Ke

12

13

14

15

16

Haxoxnenue HanboupIIero u
HaVMEHBIIETO 3HAYCHNS HENPEPHIBHOM
(GYHKLIUHU Ha OTpe3Ke

[IprmeHeHnre nporu3BOIHOMN AJIst
HaXO0XICHUS HaI/IJ'IquHCFO pCHIGHI/ISI B
MPUKJIAIHBIX 3a/1a4ax

[IpuMeHeHne npou3BOHOM s
HaXO0XK/ICHUS HAaWJIy4YIlEero peleH s B
MPUKIIAHBIX 3a7a4ax

[Ipumenenre npou3BOIHON IS
ONpeJIETICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aIaHHOT0 (POPMYIION WUITH
rpaduxom

[IpumeHeHre nponu3BOIHOMN AJIst
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHor0 GOpPMYIIOi WTH
rpaduxom



17

Kommosumus ¢yHkimii

18 Kommozutust hyHKIui

19 Kommozummst GpyHKImiz

20 I'eomerprueckue oO6pa3bl ypaBHEHUI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOH INIOCKOCTH

99 Kontponbnas pabora: "Uccnenopanue
GYHKIHHA ¢ TTOMOIIBIO TTPOXU3BOTHON"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

24 [lepBooOpa3Hble 31eMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaXOXJIEHUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe AIeMEHTAPHBIX (PYHKIIAN.
[TpaBuiia HaxX0Xk1eHUS IEPBOOOPA3HBIX

26 Hurerpai. I'eoMeTpu4eCKuil CMBICI
UHTErpaja

97 Brruncnenue onpenenéHHOro HHTerpaia
o popmyrne HoroTona-JleltoHua

28 Brruncnenue onpenenéHHOro MHTerpata
o ¢popmyie Hrrorona-JleitOauia

29 [Ipumenenue nnTerpana i HaX0XKACHUS
TUTOIIAICH TUTOCKHUX (HUTYp

30 [IpumeHenne nHTerpana Juist HaXOXKACHUS
00BEMOB reOMETPUUECKHUX TEI

31 [Tpumeps! pemienuit AudpepeHnnanbHbIX

ypaBHEHUH



[Tpumeps perienuit AudpepeHnnanbHbIX

32 .
ypaBHEHUH
MareMaTHuecKoe MOJICIIUPOBaHUE

33 PEATBHBIX MTPOIIECCOB C MOMOIIBIO
nudpepeHIaTbHBIX YPaBHCHUN

34 KoHntponbHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpapuKu

36 Tpuronomerpuieckue GyHKINU, UX
cBOiicTBa U rpaduKu

37 Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U rpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckue GyHKINHU, UX
CBOIicTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUIECKIX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKHUX

41 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT00p KOpHEH TPUTOHOMETPUYECKUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT60p KOpHEI TPUTOHOMETPUUECKHX

YpaBHEHUH C TTOMOILBIO



TPUTOHOMETPUUECKON OKPYKHOCTH

PemieHne TpUroHOMETPUYECKUX

44
HEPaBEHCTB

45 Pemenne TpUroHOMETPHYECKUX
HEPaBEHCTB

46 Penienne TpUroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienne TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonTtponbsnas padora: "I 'padpuxu

48 TPUTOHOMETPUYECKHX (YHKINH.
TpuronomeTpruyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IBI PETIICHHSI
HOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PETLICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIEC METO/IbI PETLICHHSI
HIOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI PEILICHHS
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IbI PEILICHHSI

jgorapu(pMUUECKUX HEPABEHCTB



OcHOBHEBIC MCTOABI pCHICHUS

> UPPaOHATIBLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UPPaOHATIbHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PETIICHHSI
UPPAOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI penIeHNUs
UpPPaLMOHATIBLHBIX YPAaBHEHUN
62 I'paduueckue MeTO bl peLIeHus
UpPPaLMOHATIBLHBIX YPAaBHEHUN
63 ['padrueckue METOIBI pEeLICHNUS
NIOKa3aTeJIbHBIX YPaBHECHUI
64 I'paduueckne MeToIBI pemieHNUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLIeHUs
JOrapupMHUUECKUX YpaBHEHUI
66 I'padpuueckne MeToIBI pemeHus
Jorapu(pMIUYECKUX HEPABEHCTB
67 I'paduueckue MeTOIBI peLICHNUS
norapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MIOKa3aTeIbHBIX U JIOTapu(pMUIECKUX
ypaBHEHUH
I'pacduueckue METOIBI peLICHUS
69 MOKa3aTeNIbHbIX U JIOTapu(pMUUECKUX

YpaBHEHUH



70

71

72

73

74

75

76

77

78

['padprraeckue MeTONBI peIICHUS
MOKA3aTENbHBIX U JIOTapu(MUIECKUX
HEpaBEHCTB

I'paduueckue MeTOIBI peLICHNUs
MOKA3aTeNbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB

KontponsHas pabdora: "MppanuoHanbHeie,
NOKa3aTeNbHbIe U JIoTapuMuiyeckne
HepaBeHcTBA"

KommnnekcHsle uncia. Anrebpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aITUCH
KOMIUIEKCHOT'O YHCIIa

KomruiekcHble uncia. Anredpandeckas u
TpUrOHOMETpUYecKast (POPMBI 3aITUCH
KOMIUIEKCHOT'O YHClla

ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU
N300paxeHre KOMIIJIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH
N300pakeHre KOMIUIEKCHBIX YUCe Ha
KOOPJMHATHOM IJIOCKOCTH

79

80

®opmyna Myaspa. KopHu N-oii crenenun
13 KOMIUIEKCHOTO YHClia

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOI'O YHCIIa

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX UM CCI OJIA



petieHust GU3NIECKUX U TEOMETPUIECKUX

3a1a4

KonTtponbnas padora: "KomruiekcHsie

82 |
qrcia

83 Harypanbsble u nensle yucia

84 HarypanbHble u nensle yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
EJTBIX YUCEIl

86 [TprMeHeHre IpU3HAKOB IETUMOCTH
LEJBIX YUCel

87 [IpumeHeHne NpU3HAKOB AETUMOCTH
nensix yncen: HOJl u HOK

88 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
uensix uncesn: HOJl u HOK

89 [TprMmeHeHre TpU3HAKOB IETUMOCTH
HEJBIX YUCeI: OCTaTKH [0 MOIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEeJI: OCTATKH 10 MOIYJIIO
[TpyMmeHeHre TpU3HAKOB IETUMOCTH

91 LEeJbIX YKcell: anroputM EBkinaa as
pelIeHws 3a/1a9 B IeITBIX YUCIIaX

92 KonTtponbnas padota: "Teopust menbix
yucen"
CucreMa ¥ COBOKYITHOCTh YPaBHEHU.

93 PaBHOCHIIBHBIE CHCTEMBI i CUCTEMBI-
CJIEJICTBUS

94 Cucrema 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIBEHBIC CHCTEMBI M CHCTEMBI-



CIIEZICTBHUSI

95 OCHOBHBIC MCTO/bI pCUHICHUA CUCTEM U

COBOKYITHOCTEM pallMOHAIbHBIX YPaBHECHUN

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEW MPPaLlMOHAIBHBIX
ypaBHEHUN

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
ypaBHEHUN

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
ypaBHEHUN

OCHOBHBIE MCTOABI pCIICHUSA CUCTCM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYMHOCTEH JIorapu(hMUIeCKUX
YpaBHEHUH

[IprMeHeHre CUCTEM K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]a4 U3

101 pas3IMYHbIX 00JIACTEe HAYKH U peabHOM
XKHU3HU, UHTEPIPETALUS TOTYYEHHBIX
pe3yabTaToB

[IpumeHeHue cucTeM K pereHuto
MaTeMaTHYeCKHX 3a/1a4 ¥ 3a7a4 U3

102 pas3IMYHbIX 00JIaCTe HAYKH U peabHOM
KHU3HH, UHTEPIPETALNS TTOTYIEHHBIX
pe3yIbTaToB



IIpuMeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3

103 pasTUYHBIX 00JaCTEH HAYKH U peaTbHON
JKU3HU, HHTEPIPETALUS TOTyUYEeHHBIX
pe3yabTaTOB
Kontposnbnas pabota: "Cucremsr

104 paloHaNbHbBIX, HPPALMOHATEHBIX
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PanyoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanumonansHble HEpaBeHCTBaA C
napameTpamu

107 PanmonanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 HppanmonanbHbie ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

109 HppanmoHanbHble CUCTEMBI C
napaMeTrpamu

110 [TokazaTenbHbIEe ypaBHEHUS, HEPABEHCTBA C
napaMmeTrpamu

111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHus,
HEPaBEHCTBA C TapaMeTpaMHu

113 Jlorapupmuueckme CUCTEMBI ¢
napaMeTrpamu

114 TpuronomeTpuueckre ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKe HEPaBeHCTBA C

napaMeTrpamu



116

117

118

119

120

121

122

123

124

125

126

TpuronomeTpuyecKre CUCTEMBI €
napaMeTrpamu

IToctpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJECIICH pealbHbIX
CUTYAaIMi C IOMOUIbIO YPABHEHUH C
napameTpamu

IToctpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJECIIEH PealbHBIX
CUTyAaILUi C IIOMOLIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

IToctpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTyaILUi C IOMOUIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

KontponsHas pabora: "3amaun ¢
napaMmerpamu”

[ToBTOpEeHME, 0600IICHNE,
cucTeMaru3anvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
cucTeMmarusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3allus 3HAHUI: "Y paBHCHHUSI.

Cucremsl ypaBHeHHI"
[ToBTOpeHnue, 060061IeHNE,
cuctemaTtusanus 3Hanuil: "HepaBencrna'

[ToBTOpenue, 0600IECHNE,

n

cuctemaTusanus 3Hanuii: "HepaBeHcTBa

[ToBTOpenue, 06001IEHNE,



cucreMartu3anus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001ICHNE,

127 cucreMarusanus 3Hanuit: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

128 cucteMaru3anus 3Hanui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IICHHE,

129 cucreMaru3anus 3Hanuii: "[IponsBogHas u 1
€€ npuMeHeHue"
[ToBTOpenme, 0600MIECHNE,

130 cucTeMartu3anus 3Hanui: "MHTerpat u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpEeHME, 0000IICHHE, 1
cucreMaru3anus 3Hanuit: "Oynkuun"

133 [ToBTOpEHME, 0000IICHHE, 1
cuctemaTusanus 3Hanuil: "OyHkuun"

134 Hrorosas koHTpONIbHAS paboTa

135 WToroBast KOHTpOJIbHas paboTa

136 [ToBTOpenue, 06001ICHNE, 1
CUCTEMAaTH3aINsI 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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