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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIl Kypc «AnreOpa W Hadajsa MaTEeMaTHYECKOTO aHAIM3a» SBISCTCS
OHUM U3 HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro o0Imero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEYMBACT WHCTPYMEHTANIBHYIO 0aszy s
M3YYCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET
JIOTHYECKOe U aOCTPaKTHOE MBINIICHHE 00YJaIOIIUXCs Ha YPOBHE, HEOOXOAMMOM ISt
OCBOCHUS MH(POPMATHKH, OOIIECTBO3HAHUSA, HWCTOPHH, CJIOBECHOCTH H JIPYTHX
TUCIIMIUIMH. B paMkax maHHOTO yd4eOHOro Kypca OOydaroliuecsl OBJIaJIEBaIOT
YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTopas (QopMyIupyeTr CBOH
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

VYyebHblli Kypc anreOpbl M Hayajl MaTeMaTHYeCKOro aHaliu3a 3akjiajJblBacT
OCHOBY [UJIl YCHENIHOTO OBJIAJICHUS 3aKOHaMH (U3UKH, XUMUHU, OHUOJIOTHH,
MOHMMAaHUS OCHOBHBIX TCHACHIIMM pPa3BUTHS SKOHOMHUKHA W OOIIECTBEHHOW >KW3HH,
MO3BOJISIET OPHEHTHPOBATHCSA B COBPEMEHHBIX IMQPPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX IS JalbHEHIIEro oO0pa3oBaHUS U B
MOBCEHEBHON Xu3HU. B TO ke BpeMs OBIajieHUE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTMMH KOHCTPYKIIUSIMU aJIreOpbl 1 MaTeMaTHYE€CKOTO aHaIN3a Pa3BUBAET YMEHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JOKA3bIBATh YTBEPIKICHUS C
MOMOIIBI0 WHAYKIIMA W PacCyXaaTh IEAYKTHBHO, HWCIIOJIB30BaTh OO0OOIIECHUE U
KOHKpETU3aIMio, a0CTparupoBaHWe U aHAJIOTHIO, (QOpPMUPYET KpeaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xonme usydyenuss ydeOHOro kypca «Anrebpa ¥ Hadajla MaTEMaTHYECKOTO
aHanu3a» OOydYaroIIMecs TOJyYaloT HOBBIA OMBIT PEIICHUS NPHUKIAJIHBIX 3ajad,
CaMOCTOSATEILHOTO TOCTPOCHUS MaTeMaTHYEeCKUX MOJICICH pEaIbHBIX CHUTYaIIHH,
WHTEPIPETALUN TIOJYYCHHBIX PEIICHHM, 3HAKOMSTCS C IPUMEpaMu MaTeMaTHUYEeCKUX
3aKOHOMEPHOCTE B  TMPHUPOJIe, HAyKE U HCKYCCTBE, C  BBIAAIONIUMUCA
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

VYueOHBI Kypc o001amaeT 3HAYUTCIBHBIM BOCIHUTATCIBHBIM ITOTCHIIHAIOM,
KOTOpBI ~ peaju3yeTrcs Kak dYepe3 Y4yeOHBIH Marepuall, CIOCOOCTBYIOIIHA
GbOpMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 crenuduxky ydeOHOU
NEeATEeTbHOCTH,  TpeOyromeil  MPOJODKUTELHON  KOHIICHTPAllUd  BHUMAaHWS,
CaMOCTOSTEIILHOCTH, aKKYPaTHOCTH W OTBETCTBEHHOCTH 3a TIOJIYYCHHBIA PE3YIIbTAT.

B ocHOoBe MeTonuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOTO aHaIu3a
JICKUT EATCTHOCTHBINA MTPUHITUT OOyUCHHUS.

B ctpykType yuebHOTO Kypca «Anrebpa U Hadajga MaTeMaTHYECKOTO aHAIN3ay
BBIJICICHBI  CIICIYIONIUE  COJIepPKATeIbHO-METOANYeCKre JuHuu: «Yucna
BbIUUCICHUS, «DYyHKIMH W Tpadukn», «YpaBHEHUS W HepaBeHCTBa», «Hawama
MaTEeMaTHYeCKOro  aHanu3a», «MHOXecTBa H  JIOTHKa». Bce  OCHOBHBIC
COZIEPKATEIIbHO-METOIMYECKUE JIMHUU M3YyYalOTCs Ha MPOTSHKEHUH JIBYX JIET



oOy4eHHs Ha ypOBHE CpeaHEro oOmero oopa3oBaHus, €CTECTBEHHO JOMOHSS IPYyT
Jpyra U MOCTENEHHO HACHIIAsICh HOBBIMH TeMaMU U pa3zaenaMu. J[aHHbI ydeOHBbIi
Kypc SBISETCSI WHTETPaTHBHBIM, IIOCKOJIbKY OOBEIUHAET B cebe colepikaHue
HECKOJbKMX MAaTeMaTUYeCKUX ITUCHUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTEeMaTUYECKU aHalIn3, TEOPUsI MHOXKECTB, MaTeMaTU4ecKas Joruka u apyrue. Ilo
Mepe TOTO Kak oOydJaroImecs OBJaAeBalOT BCE Ooyiee MIMPOKUM MaTeMaTHUECKUM
anmapaToM, y HHUX IOCJIEI0BaTeNbHO (HOPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJIeNIb pPEabHOM CHUTyallud, NPUMEHSTh 3HAHUA,
MOJIy4eHHbIE TIPU HU3YYEHUU YYEOHOro Kypca, UIsl PEHICHUS CaMOCTOSITEIBHO
chOpMyYIMPOBAHHOW MaTEMAaTHUYECKOW 3a/Jaud, a 3aTeM HHTEPIPETHUPOBATH CBOMU
OTBET.

CopepxarenpHO-MeTOIMYeCKass JTUHUS «Yucina W BBIYMCICHHUS 3aBEpIIacT
(GopMUpOBaHNWE HABBIKOB MCIIOJNb30BAHMS JIEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO Ha ypOBHE OCHOBHOIO 0o0Iero oopasoBanus. Ha ypoBHe cpenHero ooiiero
oOpaszoBaHust 0c000e BHUMaHHE yAeIseTcs: ((OPMUPOBAHUIO HABBIKOB PAI[MOHATIBHBIX
BBIUMCIICHHUH, BKIIOYAIOMINX B C€0s MCTIOIB30BAHUE PA3IUYHBIX (DOPM 3aMHCH YUCIIA,
YMEHHE JeNaTh MNPUKUIKY, BBIMOJIHATH MPUOIMKEHHBIC BBIYHMCICHHS, OIICHHWBATH
YHCIIOBBIE BBIPAXKEHUS, pabOTaTh C MATEMAaTUYECKUMHU KOHCTAHTAMHU. 3HAKOMBIE
OOy4arommMMcsi ~ MHOXXECTBAa  HATypajbHBIX,  LEJbIX, pAIMOHAJIBHBIX U
JEHCTBUTENBHBIX YHCET OMOHAIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucel. B kaxaom
U3 ITHX MHOXKECTB PaCCMaTPUBAIOTCS] CBOMCTBEHHBIC €My CHEIUPUIECKUE 3a1aul U
olepalyu: JeJeHNe Halleso, ONepupoBaHUe OCTaTKaMU Ha MHOYKECTBE LI€JIbIX YHUCE,
0CcOObIE CBOMCTBA palMOHAJIBHBIX W MPPALMOHAIBHBIX YHCEN, apumernyeckue
onepalyM, a TaKKe HU3BJICUCHHE KOPHS HATypajJbHOW CTENEHHM Ha MHOXKECTBE
KOMIUIEKCHBIX ~ 4MCell. braromapss MOCIeIoBaTeNIbHOMY PpACHIMPEHUI0 KpyTa
UCTIONb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS IS
pellleHusl pa3IuyHbIX 3a/1a4 (HOpMUPYETCs MPEACTABICHUE O €IMHCTBE MATEMaTUKU
KaKk Hayku MU €€ pojJu B IIOCTPOCHHU MOJENEH peasbHOro MuHpa, LIHUPOKO
HCIIOJIB3YIOTCSl 0000IIEHNE U KOHKPETHU3aLIHS.

Jluaust «YpaBHEHUST M HEPABEHCTBAa» pEaM3yeTCs Ha TMPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CPEAHET0 00Iero o0pa3oBaHus, MOCKOIbKY B KaX0M pasJelie
[TporpaMMbl IpeayCMOTPEHO pELICHHE COOTBETCTBYIOLIMX 3adad. B pesynbrare
oOyJaroluecss OBJAJEBAIOT PA3IUYHBIMH METOJAMHU pELIEHUs palOHaJIbHbBIX,
UpPPAIMOHATIBHBIX, TIOKA3aTENbHBIX, JIOTAPU(PMHUUECKHX U TPUTOHOMETPHUUCCKHX
ypaBHEGHU, HEPABEHCTB M CHCTEM, a TakXKe 3aJad, COACpXKAIIUX IapaMeTphl.
[TosmryuyeHHble yMEHHMSI IIMPOKO HCIOJIB3YIOTCS TPU HCCIEAOBAHUM (PYHKUIUN C
MOMOIUIBIO MMPOU3BOIHOM, MPHU PEIICHUH MPUKIATHBIX 3a/1a4 U 3a/1a4 Ha HaXOXKICHHE
HauOONBIINX W HaUMEHbIINX 3HaueHWi (yHKIUHU. J[aHHas coaeprKaTeNlbHas JUHUS
BKJIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUH BBITIOJHATH Pacy€Thl MO PopMyliam,



npeoOpa3oBaHus  palMOHATBHBIX, HPPANUOHATBHBIX W  TPUTOHOMETPUUYECKHUX
BBIPQXEHHI, a TaKKe BBIpAKEHUH, COlepKalluX CTeNeH: U orapudmel. bnarogaps
W3YUYCHUIO alreOpandyeckoro marepuajga MPOUCXOAWT JajbHEHIee pPa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUS OO0ydaromuxcs, (opMHUPYIOTCS
HAaBBIKM JIEYKTUBHBIX PACCyXJeHUW, pabOThl € CHUMBOJBHBIMU (OpMaMH,
MPECTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BHUJIE PABEHCTB U HEPABEHCTB.
Anrebpa mpeanaraet 3()pQeKTUBHBIE MHCTPYMEHTHI JJISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarjIsgHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKAa HAYKH.

CopepxarenpbHo-MeToauueckass JMHUS «DYHKIUU ©W  Tpa@uKA» TECHO
neperyieTaeTess ¢ JAPYTUMHU JIMHUSMU Y4e€OHOro Kypca, TMOCKOJIbKY B KaKOM-TO
CMBICJE 3aJa€T IMOCIEAOBATEILHOCTh U3Y4YeHUsI MaTepuana. V3ydeHue CTEelneHHOM,
MOKa3aTeJIbHOM, TorapuMUYECKON U TPUTOHOMETPUIECKUX (DYHKIIHM, UX CBOMCTB U
rpauKoB, HUCIONb30BaHUE (QYHKIUN JUIsl PEIIeHHs 3ajad U3 JPYyTUx Y4eOHBIX
MPEAMETOB U PEAIbHOM JKM3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTUUYECKUM aHAJIN30M, TaK
U C pPEIICHUEM ypaBHEHHUM M HepaBeHCTB. [Ipu 3TOM 00JibIlIOE BHUMAHUE YICISETCS
GbopMUPOBAHUIO YMEHUS BBIpAXKATh (POpMyIaMU 3aBUCUMOCTH MEXIY Pa3IuYHBIMHU
BEJIMYMHAMU, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIUU, CTPOUTh UX rpaduku. MaTtepuai
ATOM COAEPKATENBHON JIMHUM HAUEJIEeH Ha pa3BUTUE YMEHUNM U HaBBIKOB,
MO3BOJISIONIMX BbIpaXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B paznuyHON (opme:
aHaJTMTUYECKOU, rpaduyeckoi u cioBecHo. Ero nzydenue cnocoOCTBYET Pa3BUTHIO
ANTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHWI0O M KOHKPETH3allHH,
VICIIOJIB30BAHUIO AHAJIOTUH.

ConepxarenpHasg nuHUS «Havama mareMaTH4ecKOro aHalin3a» I[O3BOJSET
CYILIECTBEHHO PACUIMPUTh KPYyr KaKk MaTeMaTH4YECKMX, TaK M TPUKIAIHBIX 3ajad,
JOCTYMHBIX OOy4YarolUMCs, TaK KaK Yy HHUX TOSBISETCS BO3MOXKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMH, ONpeAeNsiTh WX HauOOJbIINE W HAUMEHbBIINE
3HAUCHUS, BBIYUCIATH IUIOMAAU (GUryp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas cojep)kaTeibHas JIMHUS OTKPBIBAE€T HOBBIC
BO3MOXXHOCTH TOCTPOEHUSI MaTEeMaTUYECKUX MOJENIe peajbHbIX CHUTYaIluH,
MO3BOJISICT HAXOAUTh HAWIyUlllee PEIICHUE B IPUKIIAJIHBIX, B TOM YHUCJI€ COI[UATBHO-
SKOHOMHMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOI'O aHalih3a
CIIOCOOCTBYET Pa3BUTHUIO AOCTPAKTHOTO, (OPMATLHO-JIOTMYECKOTO U KPEaTHBHOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHUW  paclo3HaBaTh IMPOSBICHUS  3aKOHOB
MaTeMaTUKH B HAayKe, TEXHUKE U UCKyccTBe. OOydaromuecs: y3HaloT O BbIJAIOIINXCS
pe3ysbTarax, TMOJYYCHHBIX B XOJI€ PAa3BUTHs MAaTEMAaTHKH KaK HayKH, U 00 HX
aBTOpax.

CopnepxkaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa W JIOTUKA» BKJIOYAET B
ceOsi DPJEMEHThl TEOpPUU MHOXKECTB U MaTEMaTHYECKOM JOTUKH. TeopeTuko-



MHOKECTBEHHBIE TIPEACTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MAaTEeMATHKU U
npemiaraloT HauOoJiee YHUBEPCAIBHBIA S3BIK, OOBEAWHSIONIUNA BCE Ppa3eibl
MaTeMaTUKH W €€ TPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
TUCIMIUIMHBL W WX TPWIOKEHHUS B eauHoe 1enoe. [loaToMy BakHO JAaTh
BO3MOXXKHOCTh ~ OOydYaroImeMycsi TOHHUMAaTh TCOPETHKO-MHOKECTBCHHBIN  SI3BIK
COBPEMEHHOW MAaTEMAaTHKH M WCIOJb30BaTh €r0 JJIsi BBIPAKECHUS CBOMX MBICIICH.
JlpyruM  BaXKHBIM TIPU3HAKOM MaTEMaTUKH KaK HAayKH CJEAyeT TMpU3HATh
CBOWMCTBEHHYIO €/ CTPOTOCTh OOOCHOBAaHWH U CIICOBAHNE ONPEICIEHHBIM MTPaBHIIaM
MIOCTPOCHHUS JI0Ka3aTEeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTEeMAaTHUECKOW JIOTHKU
CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOYYarOIIUXCs, TO3BOJIIET UM
CTPOUTH CBOM PACCYXKICHHUS HA OCHOBE JIOTHYECKUX MpaBwWi, (pOpMUPYET HaBBIKA
KPUTHYECKOTO MBIIIICHUS.

B yue6HOoM Kkypce «AnreOpa M Havala MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIMPOBAHUSA, KOTOPbIC IPU3BAHBI
crocoOCTBOBaTh  (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJEH pealbHBIX
CUTyalluii, HCCIEAOBAaHUSA OSTUX MOJEIed C TMOMOIIBI0 ammapara anreOpsl u
MaTEMaTU4YeCKOTO aHallu3a, HWHTEPIPETAlliyd TOJIYYEHHBIX pe3yiabTaToB. Takue
3aJlaHus BIUIETEHBI B KaXKIbI M3 pa3/ieJIOB MPOrpPaMMBbl, MMOCKOJIbKY BECh MaTepual
y4eOHOTrO Kypca IIMPOKO HCIOJIb3YETCSl ISl pEelIeHUs MPUKIATHBIX 3anad. [lpu
pEIICHUM  pEAJbHBIX  MPAKTHYECKWX  3a7a4  oOydJaromiuecss  pa3BUBAIOT
HAOMIOJaTEIbHOCTh, YMEHHE HaxOJuUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
MCIIOJI30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpodiaemMy. JlesTenbHOCTh
1o GOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7a4 OPTaHU3yeTCs B TIPOIIecce
U3y4YeHUs] BCEX TeM Yy4eOHOTro Kypca «Asredpa W Hadyajlla MaTEeMaTUYECKOro
aHaIn3ay.

Ha m3ydenne yuebHOrOo Kypca «Anredbpa u Hauaza MaTeMaTHYECKOTO aHATH3a
orBoauTcs 272 yvaca: B 10 kimacce — 136 vacoB (4 yaca B Henento), B 11 kiacce — 136
qyacoB (4 4aca B HEJIEJIO).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEUHbIE Iepuoandeckue Apodbu. IlpumeHneHnue npoOell MU NPOUEHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCIICHHMS, TIPABUIIA
OKPYTJICHHSI, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PEILICHUS TPAKTHUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
JorapuMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/bI PELICHUSI LEIbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIIEHN U KOPHH.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pereHus

Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHU .



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amaHus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yoObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpepsiBHbIe (yHKIIME W WX CBOMCTBA. TOYKHM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BrOpas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIeCKUi 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nensie yucia. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, airoputMa EBknuaa 1js peneHus
3a/1a4 B LEJIbIX YUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHS U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMbI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUIecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApaAMETPAMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lu4HbIX Oo0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOLIbI0 U depeHInanibHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS YYEBHOI'O KYPCA
«™AJITEBPA' N HAYAJIIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLETyp TPaKTAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUNCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH M JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1au, PEIICHUM, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMATHYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa JKU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTJIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W pealu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YeCcKoMy  OOpa3oBaHHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNKOB W OICHKH HX BO3MOMKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHWMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl ueIoBeYeCKOM MAesATEeIbHOCTH, JTAroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO ACSATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPNKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHUH IO aHAJIOTUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus YydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  y4éToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTUBOpeYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHNUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKKEe BBIIBUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIA€MOUN TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3aday
Npe3eHTalUd U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca MU pe3yibTara pelieHUs
MaTEeMaTUYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3yNbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIMBUAYaJIbHOU
paboThl mNpU pEmeHHH Y4YeOHbIX 3a7ady, MPUHUMATh 1elb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThcs, OOCYXAAaTh MpOIECC U pe3yapTaT paldoTHhl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoOBBIX (opMax paboThl (00CyXKIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMHU YJIEHAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOydaromuiics TOJYYHUT CIIETYIONTUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: PAIIMOHAIBHOE YHCIO, OECKOHEYHAs
nepuoAnYecKkas JApoOb, TPOIEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBa
pallMOHANIBHBIX U JICHCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHLHOTO YUCIIA;

OPUMEHSATh JpoOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJHO ONEPUPOBATh TOHSATHEM: CTENEHb C IEJIbIM IOKa3aTeseM,
WCITOJIB30BATh MOAXOAAIIYIO0 (hOpPMY 3aIlKCH IEUCTBUTEIBHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;



cBOOOJHO OINEpPUPOBATH MOHATHEM: apUPMETHUECKU KOPEHb HATypaJbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: JIOTapu(PM YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, apKKOCHHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jMYHbIE METO/Abl PEIICHUS PaAlUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOIOYI€Ha, MPUMEHATH
JIeJICHMEe MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHMHBIX YpaBHEHMIA,
MATpULa, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TeOMETPUUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCIICHHUS €r0 3Ha4yeHus,
IPUMEHATh ONPEINCIUTENN JUIsl PELICHUS CUCTEMBl JIMHEHHBIX YypaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JIUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOLIBIO MaTPULl M ONPEIEIUTEIEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU,

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COAEPKAIIUX CTENEHH C
palMOHAJIbHBIM [T0KAa3aTeIIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmoB LTSt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

cBOOO/IHO ONEpUPOBATh MOHATUSMU: HppPALMOHANbHbBIE, MOKa3aTEeJIbHbIE U
Jorapu(pMUYECKHE YPaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHMI;

CcBOOOJIHO OMNEpUpPOBaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATH  HeoOXoaumble  (OPMYJNbI  JUJI8  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHUI;



MOJIETTUPOBATh pealbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
MOCTPOEHHBIE MOJICTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmMmo3unus GyHKuud, rpaduk GyHKIUH,
BBITNIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACThb ONPEIEICHUS U MHOKECTBO
3HaYCHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATHSAMM: UETHbIE M HEUYETHBIE (yHKLUHU,
nepuoanyeckre QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYyMBbI U
MUHUMYMBbl (DyHKIMH, HaumOoJblllee M HaMMEHbIIEE 3HAauYeHUE (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zaTeneM, Ipapuk CTENeHHOW (YHKUHUHU C HATypajJbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKa3aTEeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBIIOJHATE 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATh MOHATUSMH: IOKa3aTeNbHas M JorapupmMuyeckas
(yHKUMH, UX CBOMCTBA U TpauKH, HUCIOIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Uil  MCCIAEAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
U3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpuuecKasi Mporpeccus, JMHEHHBIA 1
HKCIIOHEHIUAJBHBIN pOCT, (OpMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUMU Ul PEIIEHUs pEeaJbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEpUPOBATh MOHITHIMU: MOCIEI0BATEIBLHOCTbD, CIIOCOOBI 3a/1aHUS
NIOCJIEOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEeMaTHYEeCKOro aHajM3a KakK aHalau3a
OCCKOHEYHO MaJIBIX;

CBOOOJHO OMNEPUPOBATH MMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUHU, TOUYKHU
paspbiBa rpaduka GyHKINHA, ACUMIITOTHI rpapuka QyHKIINY;



cBOOOJHO OINEpUpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAsA Ha OTPE3KeE,
IPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIUI 17151 peLICHHs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: TIEpBasi W BTOpPas MPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIO3ULIUH
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIONIb30BaTh T€OMETPUYECKUN U (PU3UYECKHI CMBICT MPOU3BOIHOMN is
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJHO ~ OINEpUPOBATh  MOHATHSIMHU:  MHOXECTBO, ONEpaluy  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alllapart Juisl OMMCAHUs PEaJbHbIX
MPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CcBOOO/IHO OIEpUpPOBaTh IMOHATUSIMU: OIpPENEICHUE, TEeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce o0OydyaromIMiics MOJYYUT CIECAYIOIINE
IpeIMEeTHbIE PE3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYeCKOro aHaUu3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJHO OMNEpUpPOBATh MOHATUAMH: HATypaJlbHOE M LEJI0E YHCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIEITUMOCTU
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Kcen JJjsl pelieHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJHO OMNEpPUPOBATHh IMOHSATHEM OCTAaTKa MO0 MOAYJIO, 3alKChIBATH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CcBOOO/IHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYHCIa B alreOpandyeckol u
TPUTOHOMETPUUECKOW (hOpMeE, BBINOJIHATH ApUPMETHUECKUE ONEpaluy ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

cBOOO/IHO ONEpUPOBATh MOHATUSMU: HppPALMOHANbHbBIE, MOKa3aTEJIbHbIE U
jgorapu(pMUUECKHEe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISTH OTOOpP KOpPHEM TMpH pElIeHUH TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBaTh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAuMmble (GOpMyNbl  JUIsl  PEIIEHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOJAUTh PEIICHUS



CUCTEMBI U COBOKYITHOCTEN palMOHAIbHBIX, HPPALMOHAIbHBIX, IOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarhb palMOHAIIbHEIE, UppalroOHaIbHbIE, NIOKa3aTelIbHbIE,
jgorapu(pMUyUecKue UM TPUTOHOMETPUUECKHE YpaBHEHUSI M  HEPABEHCTBA,
coJiepKale MOAYJIU U apaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JAJI PELICHHUs YPABHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTpaMu;

MOJICJIMPOBaTh peallbHble CHUTyallud Ha S3bIKE€ aiureOpbl, COCTaBIATH
BBIDAKCHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
UHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTHh TpaUKH KOMHO3UIMM (YHKIUH C TOMOILBIO 3JIEMEHTApHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHUWH W  HEPABEHCTB HA
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: TpaPUKA TPUTOHOMETPUUECKUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHMS U HCCIENOBaHUS pealbHbIX
IIPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEN0BaHUs (DYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HaUMEHbIIee 3HaAUCHUSI (PYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJI30BaTh MPOM3BOJHYIO IS HAXOXKIECHMSI HAWJIy4lIEro peleHus B
OPUKIAAHBIX, B TOM 4YHCJIE€ COLHMAJbHO-DKOHOMHMYECKHX, 3ajadax, i
OTIpENIENICHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOro QopMyJol uiH
rpaukom;

CBOOOJHO OMNEpHUpPOBaTh MOHATHSMHU: IEpBOOOpa3Has, OMNpeNeIEHHBIH
MHTErpall, HaXOAWTh IEPBOOOpA3HBIE AJIEMEHTAPHBIX (YHKUMNA W BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTb IJIOLIAAM IUIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOUILIO UHTETpaa;

UMETh MPEACTABICHUE O MATEMaTHYECKOM MOJEIMPOBAHUU Ha MpUMEpPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemarb NpUKIaJHbIE 3a7a4d, B TOM YHUCIE COLMAIBHO-’KOHOMHYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaIN3a.



TEMATHUYECKOE ITJNTAHUPOBAHUE

10 KJIACC
o KosamnyecTBo yacoB DJIEKTPOHHbIE
n/n HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Kountpoabusie | [IpakTuyeckune (unppossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
MHOX€ECTBO NEUCTBUTENBHBIX YHCENl. MHOTOWIEHBI.
1 PannonanbHble ypaBHeHUs U HepaBeHCTBA. CHUCTEMBbI 27 1 0
JMHEHHBIX YpaBHEHHUN
) Oynkiun 1 rpapuku. CreneHnas GyHKIUS C HETBIM 12 1 0
nokasaresiaeM
3 Apudmerndeckuii KOpeHb N-0H CTENIECHHU. 13 1 0
HppaunoHanbHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenpHble ypaBHEHUS 10 1 2
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckue 17 1 0
ypaBHEHHS
6 TpuronomeTpruyeckue BbIpaXXEHUS U ypaBHEHUS 22 1 0
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1 0
8 HenpepsbiBabie Gpynkiuu. [Tponssonnas 17 1 1
9 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3alIHsl 3HAHUM 8 2 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 3




11 KJIACC

N Kouun4yecTBo 4acoB DJIeKTPOHHbIE
n/n HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMbl B Konrtpoibneie ([IpakTudeckue (pponbie)
cero pPaGOTHI pPaGOTHI o0pa3oBaTejibHbIE
pecypcsl
1 HccnenoBanue GyHKIHHA ¢ TOMOIIBIO TPOU3BOIHON 22 1 2
2 [TepBooOpasHas u uHTETpal 12 1 1
3 ['paduiku TPUTOHOMETPHUYECKUX (HYHKIIUH. 14 1 0
TpuroHoMeTpuyYECKHE HEPABEHCTBA
4 HpparnmonansHbie, TOKa3aTeNIbHBIC U Jorapudmudeckue 24 1 0
HEPABCHCTBA
5 KoMiuiekcuble ynciia 10 1 0
6 HatypanbHble U 11en1ble yncia 10 1 0
7 CucreMbl pariioHATBHBIX, HPPAMOHATEHBIX 12 1 1
MOKA3aTeIbHBIX U JIOTApU(DMHUUECKUX YPABHCHHIMA
8 3ara4y ¢ napaMeTpamu 16 1 0
9 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3alIHsl 3HAHUM 16 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 4




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YAEHUKA

MareMaturka: areOpa v Hayajia MaTeMaTHYECKOro aHalln3a, reoMeTpus. Anredpa u
Hadaja MaTeMaTuueckoro ananmsa, 10 knacce/ Konsrua FO.M., Tkauesa M.B.,
®enopora H.E. u apyrue, Akimoneprnoe obmectBo «M3mgatenbetBo «IIpocBemnenner
Marematuka: anredpa U Hadajga MaTEMaTUUYECKOTO aHallu3a, TeoMeTpus. Anredpa u
Hadaja MaTeMaTuueckoro ananmsa, 11 knacce/ Konsrun FO.M., Tkauesa M.B.,

®enopora H.E. u apyrue, Akimonepnoe obmectBo «M3gatenbetBo «IIpocBemnenner

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Anumos 1. A., Konsirun FO.M., Tkauésa M.B., [llabynun M.W. u np.
MaremMatuka: anredpa ¥ Hayajia MaTeMaTHYeCKOro aHallu3a, reoMeTpusi. Anredpa u
HayaJla MaTeMaTU4yecKoro ananuza. Y4ueonuk. 10-11 kmaccel. ba3zoBelii u
yriyoneHHbiit ypoBau / — M.: IIpocsemenue, 2018.

2. labynun M.U., Tkauéra M.B.,dénoposa H.E. u np. Anre6pa u Hauana
MaremMaTudyeckoro aHanusa. J{unaktudyeckue matepuansl. 10 kinace. YriyOn€HHbIN
YPOBEHB.

3. TkauéBa M.B., ®énoposa H.E. Anre6pa u Hayana MareMaTuuecKoro aHajiusa.
Tematnueckue Tectol. 10 kinacc. ba3zoBsblil 1 yrityOJI€HHBINA YPOBEHb.

4. ®énoposa H.E., Tkauésa M.B., Anre6pa u Hauana MaTeMaTHYECKOTO aHAIHU3a.
Meronnueckue pexkomenganuu. 10 kiacc.

5. a6y M.U., Tkauésa M.B.,®énoposa H.E. u np. Anredpa u Hauana
MaTreMaTH4ecKoro aHaimsa. Jlugakruaeckue Matepuaisl. 11 kimace. YrimyOnéHHbIHM
YPOBEHb.

6. Tkauéra M.B., AnreOpa u Hadana MaTeMaTHYECKOTO aHaIN3a. TemMaTH4ecKue
tecThl. 10 kinacc. ba3oBblil v yriy0nEHHbIN YPOBEHb.

/. ®énopora H.E., Tkauéa M.B., Anrebpa u Hauaja MaTeMaTHYECKOT0 aHaIu3a.

Mertoauueckue pekomenganuu. 11 knacc.



8. bypmuctpora T.A. Anrebpa u Hayayia Matemarndeckoro aHanmn3a. COOpHHK
npuMepHbIX padounx nporpamm. 10-11 kaccel: yued. mocobue aiist o01ieodpa3onar.
opraHu3aluii: 0a30BbIM U YIIIyO1. YPOBHH.

9. bypmuctposa T.A. ['eomerpusi. COopHUK TPpUMEPHBIX pabounx mporpamm. 10-11
KJIacChl: y4eb. mocobue jyis o01eoopa3oBat. opraHu3ainii: 6a30BbIN U yTiTyoJl.
YpOBHHU.

10.  Amenko U.B., lllecrakoB C.A. i cnam EI'D! Kypc camonoarotoBku.
TexHosorus peuienus 3aganuil. YuedHoe nocodue /s o01eo0pa3oBaTeIbHbIX
opranmzanuii. [Ipodunsaeiil ypoBeHs. B Tpéx yacTsx: «Anredbpay, «Anredpa u

HadalJla aHaJIn3a» 1 «FGOMeTpI/IiI».

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

NHdopManimoHHO-TIOMCKOBAs cUCTeEMa caMmoo0pa3oBaHusi- Pexum gocryna
http://uztest.ru

NHupopmaninoHHO-TIOUCKOBast cucTeMa 3ajauu — PesxxuM gocryna —
http://zadachi.mccme.ru

MaremaTtrka a1 IOCTYyHarIuX B BY3bl. — Pexxum nocryna
http://www/matematika.agava.ru

"CeTh TBOPUECKUX yuuTesei" WWW.it-n.ru.

HNHTepakTHBHOE 00yUECHHE HA ypOKaX MaTeMaTHUKH [ DJIEKTPOHHBIN pecypc].

http://pedsovet.org/component/option



