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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Asredpa W Hadyajla MaTeMaTHYECKOIO aHaIU3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIBHYIO 0a3zy s
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydarommecs OBJIAJE€BaOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOI'O OBJIAJCHHUS 3aKOHAMU (U3MKH, XUMHH, OHUOJIOTHUH,
MOHMMAaHUsl OCHOBHBIX TEHJICHLIMIA pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000lIeHNE ¥ KOHKpPETH3allMlo, aOCTparupoBaHHWE M aHAIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3ydyeHusi yueOHOro kypca «Ajnredpa v Havaja MaTeMaTH4YeCKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATHUYECKUX MOJEIIEN pEaIbHBIX CUTyaluu,
VUHTEPHpPETAllUd  TOJYyYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHblld Kypc 00J1aa€T 3HAYUTENbHBIM BOCIHUTATEIbHBIM IMOTEHI[UATIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpPOJOKUTENbHONM  KOHIEHTpAlMd BHHUMAHUSA,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TMOJyYECHHbIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajllaM MaTeMaTH4YeCKOIo
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOAUYECKUEe TuHuU: «Yucna
U BblUKCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHoXkecTBa H JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3YYalOTCSd Ha NPOTSHKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro o0Iero oOpa30BaHUs, €CTECTBEHHO JOMOJHSA



JApYr Ipyra U MOCTENEHHO HACBIIAsCh HOBBIMM TEMaMM M pasaenaMu. [[aHHbIN
yu4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
COJEp)KaHUE HECKOJIBKMX MaTeMaTHUYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHsI, MATEMATUYECKUN aHalIW3, TEOPUS MHOXKECTB, MaTEeMaTH4eCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaAeBalOT Bc€ Oosee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIeNI0BaTeNIbHO (popMupyercs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeaJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, NOJYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, JIs
pELIEHUs] CaMOCTOSITENBHO C(HOPMYIMPOBAHHON MaTeMAaTUYECKOM 3aJauH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpbHO-MEeTOAMYECKas JMHUA «YUHuCia M BBIYMCICHHS» 3aBEpLIACT
¢bopMHpOBaHrE HABBIKOB MCIOJIB30BAHUS JCUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOIO 00111ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHPOBAHMIO  HAaBBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JeJaTh NPHUKUIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUKCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajlbHbIX, IEJbIX,
pAallMOHAIBHBIX W JICMCTBUTENIBHBIX  YHUCEI  JIONOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIOM H3 JOTUX MHOXKECTB pacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalUU: [JEJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCEN, OcOoOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypAJIbHOW CTENEHW HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIOIb3YEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMU MX IPUMEHEHMS I PELICHUS PAa3JWYHBbIX 3a1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKHU KaK Hayku U €€ pojiH B
NOCTPOCHUU MOJIEJEH peaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKPETHU3aIusl.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasmene IIporpammbl IpexyCMOTPEHO pELIEHHWE COOTBETCTBYHOIIMX 3amad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajady,
coxepkamux napamerpsl. llomyyeHHble yMeEHUS IIMPOKO MCHOJIB3YIOTCS IpU
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHON, MPU PEHICHUH MPUKIATHBIX
3a/lay ¥ 3a7a4 Ha HAXOXKJEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAeT B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaMm, MOpeoOpa3oBaHUsl  PALMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUH,
COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro



MaTepuajga OPOUCXOAMT  JajbHeillllee  pa3BUTHE  aNTOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUA O0y4aroumxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyiaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HArJSAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUeHUs MaTepurana. M3yduenue creneHHon,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIS pEelIeHUs 3adad U3 JPYTHX Y4eOHBIX
MPEAMETOB U PEAIbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK W C pEIICHHEM ypaBHEHUM M HepaBeHCTB. [Ipum 3TOM 00jbllIOE BHUMaHHE
ynensieTcs: GOopMHpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh IONYyYCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
YW HaBBIKOB, IO3BOJISIONIUX BBIpAXKaTh 3aBUCHUMOCTH MEXJYy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHajinza» MO3BOJIET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK U MPHUKJIAJHBIX 3aj]1ad,
JOCTYMHBIX OOYYarOMMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduKy  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAYEHUSI, BBIYUCIATH IUIOMIAAW (GUTYp W OOBEMBI TeN, HaXOIUTh CKOPOCTH U
yCKOpeHusi TmpoueccoB. JlaHHas conepkareiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKHX MOJENel peaJbHbIX CHUTYaluH,
MO3BOJIACT HAXOAUTh HAWIy4lllee peIIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTUYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHUYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIOT O
BBIIAIOIINXCS pe3ysbTaTaX, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKas IMHUSA «MHOXECTBa U JIOTUKa» BKIIOYACT B
ceOsl 3JIEeMEHThl TEOPUUM MHOXKECTB M MaTEeMaTH4YEeCKOW JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KypC IIKOJILHON MaTeMaTHKU
U TIpe[iaraloT Hambosiee YHUBEPCATBHBIA S3BIK, OOBEIUHSIONINA BCE pa3Ieibl
MaTeMaTHKU H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHUYECKUE
JUCHMIUIMHBL W HMX MNPWIOKEHUs B eAuHoe 1enoe. [loaromy BaxkHO nAath
BO3MOXXHOCTh OOydYaromiemycsi MOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK



COBPEMEHHOW MaTeMaTUKH W UCIOJIb30BAaTh €ro JJIsl BHIPAXKEHUSI CBOUX MBbICIIEH.
JpyruM BaXHbIM MPU3HAKOM MATEMaTUKH KaK HAayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
MpaBWJaM  MOCTPOEHHUS  JI0KA3aTeJIbCTB.  3HAKOMCTBO C  DJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS HAa OCHOBE JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHoM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIHPOBAHUSA, KOTOPBIE INPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJIed ¢ IOMOUIBIO amnmapara aiareOpbl u
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpeTaluy MOJYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/1aHUS BILUIETEHBI B KaXK/IbIN U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOT0 Kypca IHIMPOKO HMCIIOJIB3YETCs I pelieHus] MpUKIaaHbIX 3anad. [lpu
pelIEHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecsi  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTHU, aOCTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETU3UPOBATH  MpOOIJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IMPollecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Havana
MaTeMaTHYECKOT0 aHaJIN3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHaiau3ay» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PaluoHaJBHBIE W UpPpPAlMOHAIbHBIE YHCIA.
ApudpmeTnueckue  onepanMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEHCTBUTENHLHOTO YKCIa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH AEUCTBUTEIBHBIX YNCEN JISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpolictBa jorapudma. JlecaTuuHble W HaTypalibHbIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWUIIBHBIE ypaBHEHMS M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTO4YICHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOroWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrowieHsl ¢  LEJIbIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJIbI PELICHHS IOKa3aTEIbHBIX

YPaBHECHUN.
[IpeobpazoBaHne BBIPAKEHUH, COIEPKAITUX JIOTaPUDMBI.
Jlorapudmuueckue YpaBHEHUS. OcHoBHbIE METObI pelieHus

Jorapu(pMUUECKUX YpaBHEHHI.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.
Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHu#. Onpenenurenb MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI U



CBOMCTBA, BBIYMCJIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOLIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccinemoBaHue MOCTPOCHHOM MOJAEIU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlInyHbIX O00JacTel HAayKu M pealbHOU
KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (YHKIHUU.
Kommnoszumms Qyukiuii. I'paduk  QyHkmum. DnemeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JApOOHO-TMHEHHas (PYHKIMH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (QYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[Toka3aTenbHass U jorapupmuyeckas (yHKIHH, UX CBOWCTBA U TpadUKH.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHUH.

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

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

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoleHToB. Mcnonb3oBaHWe TMPOTpeccuu JUisl PpeLIeHUs peajibHbIX —3a]ad
MIPUKIIATHOTO XapakTepa.

HenpepoiBHble (QyHKIMM W UX cBoMcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GYHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. MeTon
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. I[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.



[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMeTpUIECKUn U
(u3nyeCKuil CMBICI IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

ITpousBognble  snmemeHTapHbIX  ¢QyHkiuil.  IIpou3BogHass ~ cymMBl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHoxecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOIO — ammapara Ui
ONHCAHMS PEANTbHBIX MPOLECCOB M SBJICHWUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX NMPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MaTEMaTHYECKOrO OOBEKTa, CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KIIACC

Yuciaa v BBIYMCICHUSA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKoB AEIUMOCTH IIEJIBIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HammeHbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, airoputMma EBkinuaa 1js penieHus
3a/1a4 B LEJBIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE OmNepaluu C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI [yl pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHBIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palOHAJIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

IIpumeHeHnne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pa3MyHbIX oOJacTedl HayKd M peajbHOU
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKHU

I'padpux kommosunuu ¢GyHkuuii. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM IIOCKOCTH.

TpuronomeTrpuyeckue QyHKIIHH, UX CBOWCTBA U TPaPUKH.



['padmyeckue MeTOnbl pElICHUs ypaBHEHUH W HepaBeHCTB. [ paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN Ui HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHaJIM3a

[IpumMeHeHre Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNbIIEr0 W HAMMEHBUIETO0  3HAYEHUU
HENPEepHIBHON (QYHKIIMH HAa OTPE3KE.

[IpyumMeHeHne NpOU3BOJHON ISl HAXOXKIEHUS HAWIYUIIEero pEHIeHUs B
NPUKIAIHBIX 3a/adax, ISl ONPEACIICHUS CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QpyHKIui. [IpaBuna HaxoxIeHus nepBoOOpPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpeaenéHHoro nuterpana no gopmyne Horotona-JleiiOnuna.

[TpumeHeHne uHTErpaja s HAXOXKICHUS IUIOWIAAEH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUI. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOLIBI U depeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMH 00yUJaIOIMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOr0  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4eckoMy  O0Opa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMaHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJacCU(pUKALIUH,
OCHOBaHUS /J1s1 000OIEHMS U CPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NOPEeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C KCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUM HHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHE;

IIPOBOJUTE CaMOCTOSITENIBHO CIJIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPOLIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYIHpPOBaTH OOOOIICHHS W BBIBOJBI MO PE3yJibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOKHOE DPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBJIATH JeUIUTH HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B Pa3M4HbIX (PopMmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHPOBATh MOJIYYCHHBIN Pe3yJIbTarT;

B X0Ji¢ 0OCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXJIaeMOMN TEMBI,
npoOJjieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEILIeHUs, COIOCTAaBISATh CBOM CYXKJACHUS C CYXKICHUSAMU JPYTUX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3Myue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIATh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pEIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT !



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboTbl TpU pEHIeHHH YYEOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUJIbI pabOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLIECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbI, OIICHUBATh
KauyeCTBO CBOETO BKJAjJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
YY9aCTHHKAMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oO0yyaromuics TOJYYHUT CIIETYIONTHE
MPEAMETHBIE PE3YJIbTAThl MO0 OTACJIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaJIU3a»:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PAa3IUYHBIX OTPACIIEH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY U
OILICHKY PE3yJbTaTa BHIYMCIICHU;

CBOOOJHO OMNEPHUPOBATH MOHSTHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCH IEUCTBUTENIbHBIX YHCEIT TSl PEIIeHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJIBHBIM MTOKA3aTeeM;



CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKcIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJIOBOIO apTyMEHTA;

OIIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC W apKTAHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMS U HEPaBeHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh Pa3IMYHBIE METOJBl PEIICHUS pPalMOHAIBHBIX U JAPOOHO-
pallOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOMH,
MHOTOYJIEH ¢ MedbIMH KOo3(p(ULIUEeHTaMH, KOPHM MHOrOYJI€Ha, HIPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPEAEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpeenuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYCHMS,
IIPUMEHSTh ONPENCIIATENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHWH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MOMOIIBIO CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MATPUL] U OIPEAEIUTENEH,
MHTEPHPETUPOBATH MOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKALMX CTENEHH C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB JUIS1 npeoOdpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HpPPALMOHAIIBHBIE, MMOKa3aTeNbHbIE U
Jorapu(pMHUUECKre YpaBHEHHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA POBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOpMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUYECKNX BBIPAKEHUN;

CBOOOJHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAXKEHNUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 3aJayd, MCCIEAOBAThH
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anreopsbl.

DOyHKuUU U rpapuKu:



cBOOOIHO ONEPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUIUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3ulus ¢GyHKuuH, rpaduk QyHKIUH,
BBITNOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBaHus rpauKoB QPyHKINM;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEIECHHUS U MHOKECTBO
3HaYCHUMN QPYHKUINU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanydeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMbl (yHKLIMM, HaumOoJblllee M HaUMEHblIee 3HAueHUuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHMS C HaTypaldbHBIM U
HENbIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHHM C HATYpPaJbHBIM U IEIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTenmeHu Kak (PyHKIHH OOpaTHOM CTENeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GyHKITUH, BBITIONHATH dJIEMEHTAPHOE HCCIEA0BAaHNE U TIOCTPOCHUE UX TPAPUKOB;

cBOOOJHO OMEPHUPOBATh MOHATHSIMH: IOKa3aTelnbHas M JorapudmMuyeckas
(GYHKIIMM, UX CBOMCTBA M TrpadUKH, MCIONb30BaTh MX TIpadUKHU ISl pELICHUS
YPaBHEHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPHUUECKUX (DYHKITUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GyHKIUN JUId  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4ecKOro aHAIM3a:

cBOOOJHO OMEpUPOBATh TOHATUSAMU: apuMeThyeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIIAsl T€OMETPUUYECKAs POTPECCHs], TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (JOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU ISl PEIIeHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIENOBATEILHOCTD, CIOCOOBI 3a/1aHNUs
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEIOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIbIX;

CBOOOMHO OMNEpPHPOBaATh TMOHSATHSMHU: HEMPEPHIBHBIE (DYHKINUU, TOYKHU
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKITNY;

cBOOOIHO OIEpUpPOBaTh MOHATHEM: (QYHKIUS, HEMpepbIBHAs Ha OTpE3KE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH 7S pEIICHMsI 3a/1a4;

CBOOOMHO OMNEpPHpOBaTh TMOHATUSIMHU: TIEpBas W BTOpas MPOU3BOIHBIC
dbyHKUMH, KacaTellbHas K TpaduKy QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;



UCIIOJIb30BaTh T€OMETPUYECKHI U (PU3UYECKHI CMBICT MPOU3BOIHON IJis
peleHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJHO ~ OMNEpPUPOBATH  MOHATUSIMU:  MHOXXECTBO, ONEpaly  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allIaparT JUisl OMMCAHUs PEaJIbHBIX
MIPOILIECCOB U SIBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yU4COHBIX MPEAMETOB;

CBOOOJTHO ONEpPUPOBATH MMOHATUSAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCHIIbHbBIC
YPaBHEHMS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0O0y4yarOUIMICA MOJYYUT CIIEIYIOIINAE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIUu3a:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO ONEPHUPOBATh MOHATHSAMH: HATypaJlbHOE M LEJIOE YHCIIO,
MHOKECTBA HATypPaJbHBIX M LEJIBIX YUCEN, UCIIOJIB30BaTh NPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HarypasbHBIX uncen 1 pelieHus 3aja4, IpUMEHSITh
anroput™ EBknnna;

CcBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOAYJIO, 3alUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandyeckol u
TPUTOHOMETPUUYECKOH (hopMe, BBIMOJIHATh apu(pMETHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
jJorapu(pMUUECKHEe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PaBHOCWIJIBHBIX IIEPEXOOB;

OCYUIECTBJISATH OTOOpP KOpPHEM TpH pELIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHbIE, VppalMoOHaIbHBIE, MOKa3aTEJIbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZieprKallle MOYJIM U TapaMeTphl;

NPUMEHATH TpaduyecKue METObI sl PEeLICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;



MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHHSI, YPABHEHHUS, HEPABEHCTBA M KX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTar.

DOyHKUMH U TPapuKu:

CTpPOUTHh TpaduKH KOMMO3UIMHU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJICTIOBaHMSI U CBOMCTB KOMITO3UIIUU ABYX (QYHKIUH;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPaBEHCTB HA
KOOPAMHATHOM IMJIOCKOCTH;

CBOOOZIHO OMEpPUpPOBaTh TMOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
byHKIINN;

OPUMEHATh (QYHKIMH JJI1 MOJCIUPOBAHUS M HUCCIECIOBaHHUS peabHBIX
IIPOIIECCOB.

Havasa MmaTeMaTH4€CKOro aHAJIN3a:

UCITI0JI30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIeE 3HAU€HUsI (PYHKIIMHM HENPEPBHIBHON Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIY4lIero pPEIICHUS B
NPUKIAJAHBIX, B TOM YHCIE€ COLHUAIBbHO-DKOHOMHYECKHMX, 3ajadax, i
ONpEJENECHUs] CKOPOCTH W YCKOPEHHs MpoLecca, 3aJaHHOro (GopMmysion wiu
rpadukom;

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
WHTErpajl, HaXOAWTh IEpPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TeJl C TOMOILIBIO UHTETPaa;

UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJCIMPOBAHUU HA IpPUMEpPE
coctaByieHUs U PepeHINAIbHBIX YPaBHEHUN;

pemaTth NPUKIAAHbIE 33a4i, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM
o/ NporpaMMBb Beero Kourposbnbie IIpakTHyeckue
padoThI padoThI
MHO0k€eCTBO 1€ CTBUTENIBHBIX
gucesl. MHOTOUJICHBI.
1 PaunonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynknun u rpadukn. CTeneHHas 12 1
(GyHKLHUS C LEBIM ITOKa3aTeneM
Apudmerndeckuii KopeHb N-0it
3 crenenu. ppanroHanbHbIe 15 1
ypaBHEHUS
4 [TokazarenbHast PyHKIIHSL. 10 1
[TokazarenbHbIEC YpaBHEHUS
5 Jlorapudmuueckas QyHKIHUS. 18 1
Jlorapugmuueckue ypaBHEHHS
5 TpuronomeTpuyecKkue BIPAXKECHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH M IPOTPECCHH 10 1
3 HenpepsiBable QyHKINN. 20 1
IIpownsBoaHas
9 [ToBTOpenue, 06001IIEHNE, 5 5
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O0 136 10 0

I[TPOTPAMME




11 KIIACC

KoanuecTBo yacos
Ne HaumeHoBaHuUe pa3aeioB U TeM
Kontpoabusie IIpakTnueckue
n/n MPOrpamMmMbl Bceero
padoThI padoThI
HccnenoBanue GpyHKIUM ¢
1 8 ymictk 22 1
MOMOIIbIO TPOU3BOIHON
2 [TepBooOpasHast u HHTETpa 12 1
['paduku TPUrOHOMETPUUYECKUX
3 dbyakuuid. TpuroHoMeTprudecKue 14 1
HEPAaBEHCTBA
4 HppanmonanpHble, OKa3aTeNbHbBIE U 24 1
JorapuMuyecKre HepaBeHCTBA
5 KomriekcHbie yrcina 10
6 HatypanbHble 1 1ienbie yrcia 10
Cuctembl paluoOHAIbHBIX,
7 VUPPALMOHAIBHBIX IT0KA3ATENbHBIX U 12 1
Jorapu(pMUUECKUX ypaBHEHHMA
8 3amaun ¢ mapaMeTpamu 16 1
IToBTOpEHHEe, 000011IEHNE,
9 P T 16 2
CUCTEeMAaTH3alHsl 3HAaHHMA
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
I[MTPOT'PAMME




IHoypounoe nianupoBanue 10 kiaace
Anre0pa 1 HaYaJIa MATEMATHYECKOT0 AaHAJIN3a
4yaca B Hexearo. Bcero 136 yacos

Ne Jara
YPOKa | ypoka Tema ypoka
MHo:xecTBO AeiicCTBUTEJIBHBIX Yucel. MHorowiensl. PannonanbHbie ypaBHeHHS H

HepaBeHCTBA. CHcTeMbl JJHHEIHBIX YPaBHeHHH - 24 yaca

1. MHOXecTBO, ollepaliy HaJl MHOXKECTBAMHU M UX CBOMCTBA

2. Huarpammsl Diinepa - Benna

3. [IpuMmeHeHne TEOpEeTUKO-MHOXKECTBEHHOT0 alapara Jyls pelieHus 3a1a4

4. ParyonanbpHble yncia 1 uppanoHalbHble yncia. JlelicTBUTeNbHbIE YHCIIA.

5. OOBIKHOBEHHBIE U JIECATUYHBIC TPOOU. beckoHeUHbIe MepuoANIecKue APOoH

6. [TpornieHTHI

7. [Tpumenenue npobOeii U MPOIECHTOB JJIsl PEIICHUS PUKJIAIHBIX 33aa4

8. Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMI YHUCIAMH

9. Monynb neiicTBUTENIBHOTO YA U €0 CBOWCTBA

10. [TpubnnxEHHBIE BBIYMCICHUS, paBUIia OKpyriaeHus. Ilpukuaka u ouexka
pe3yJibTara BhIYUCICHUN

11. Konmponvnaa pavoma Nel no meme «Pewenue ypasnenuii u 3a0au c
HOMOULBIO YPAGHEHUIL)

12. OCHOBHBIE METO/Ibl PELICHUS LIEIbIX YPaBHEHHI

13. OCHOBHBIE METO/IbI PEIICHHUs IPOOHO-PAIIIOHAJIbHBIX YPaBHEHUH

14. OCHOBHBIE METO/IbI PELICHUS LIETBIX U APOOHO-pAllMOHAILHBIX HEPABEHCTB

15. MHorouieHsl OT OIHOU NEpeMEHHOM. [[eneHre MHOrowieHa Ha MHOTO4JIEH C
OCTaTKOM

16. Teopema bezy

17. MHorouieHsl ¢ neabiMu ko3 dunrenramu. Teopema Buera

18. Pelmenue cucreM IMHEMHBIX YPaBHEHUI

19. Martpuia cCUCTEMBI TUHEHHBIX YPaBHEHUN

20. Onpenenurens MaTpUIbl 2X2, €ro reOMETPUUECKHI CMBICI M CBOKCTBA

21. Brruncnenue 3HaueHus OnpeaeauTens

22. [TpumeHeHue onpeaenuTens sl peIeHUs CUCTEMbI JIMHEHHBIX ypaBHEHUH

23. Perienue npukiagHbIX 33124 ¢ TOMOLIbIO CUCTEMbI TMHEWHBIX YpaBHEHUN

24, Konmponvnaa pavoma Ne2 no meme «Mnoascecmeo oeiicmeumenbHbix
yucen. Mnozounenwt»

®ynkuuu 1 rpaguku. CreneHHas QyHKIUA ¢ HeJIbIM NOKa3aTesaeMm - 12 yacos

25. CniocoOsb1 3aganus pyHkuuu. Bzanmuo ooparusie pynkiun. Kommnosurus
(GYHKIHH.

26. I'padux GyHKIMHM. DIeMeHTapHbIe Tpeodpa3zoBaHus IrpapuKoB GyHKIUH

27. OO6mnacTh orpeesIeHUs] 1 MHOYKECTBO 3HAaUEHUH (QYHKIUU

28. Hynu ¢pyaxium. [IpomMexyTky 3HaKOIOCTOSHCTBA

29. Yérapie n Heu€THBIe QyHKIMH. [lepruoanaeckue GyHKIIH

30. [TpomexyTKr MOHOTOHHOCTH (YYHKIIMHA. MaKCUMyMbI 1 MUHUMYMBI (DYHKIIHN

31. Haubonbiiee 1 HanMeHbIIee 3HaYeHNE PYHKIIMH HA IPOMEKYTKE

32. Jluneiinas v kBagpaTudHas QyHKIIUHA. DJIEMEHTapHOE HCCIICIOBAHNE U
rpaduku QyHKIHIA

33. JpoOHo-nuHelHast QyHKIMU. DIeMEHTapHOe UCCIIEIOBaHUE U IPadUK ITUX
byHKIHIT

34. Crenensb ¢ neibM nokasatenem. bunom Herotona

35. Crenennas GyHKIUS C HATYypaJbHBIM U LEJIbIM NIOKa3aTenaeM. E€ cBoiicTBa
rpaduk

36. Koumponwvnas paooma No3 no meme «Dynkyuu u cpagpuxu




Apudmernyeckuii kKopeHb N-0ii crenenu. UppauunonanbHblie ypaBHeHus - 18 yacon

37. Apudmernieckuil KOpeHb HaTYPaJIbHON CTENICHH U €0 CBOKWCTBA
38. [IpeoOpazoBaHMs YNCTOBBIX BRIPAKEHUM, COACPIKAIINX CTEIICHU
39. BriHeceHre MHOKUTES W3-TI0/1 3HAKa KOPHS
40. BHeceHne MHOXKUTEINS 1TOJ] 3HAK KOPHS
41. Cokpaienue apooeit, coaepKaiiux pajaruKaibl
42. [IpeoOpa3oBanue HppaOHAIBHBIX BEIPAKEHUIH
43. [ToBTOpenue mo reme «ApupMeTHIecKnii KOpeHb N-HOM CTENeHN»
44, Konumponvnas paboma Ne4 no meme «Apughmemuueckuii kopenn N-oit
cmenenuy
45. HppaunoHaibHble ypaBHEHUS
46. O06nacTh TOMYCTUMbIX 3HAUYCHHUH HPPALIMOHAIBHOTO YPABHEHUS
47. OCHOBHBIE METO/Ibl PELICHUS UPPALMOHATIBHBIX YPABHEHUIN
48. PaBHOCHIIbHBIE ITEPEXObI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUI
49, ANropuTM pelIeHus UpPALMOHAIBHBIX YPaBHEHUI
50. Pemrenne nppanroHanbHbIX ypaBHEHUI
ol. Pemrenne nppanroHanbHbIX ypaBHEHUI
52. CoiicTBa 1 rpaduk KOpHs N-0i1 cTeneHu Kak (YHKIIUU 0OpaTHOM CTENEHU C
HATYPaJbHBIM ITOKa3aTeIIeM
53. [ToBTOpenue o teme «MpparmoHaibHbIe YpaBHEHHSD)
o4, Koumponvnasa paooma Ne5 no meme «ppayuonanvnule ypasHeHus»
Hoka3aTenbHas pynknus. [lokaszarenbHbie ypaBHeHus - 10 yacos
55. CreneHb ¢ pallMOHAJILHBIM I10Ka3aTeNIeM U €€ CBOMCTBA
56. [TokazarenpHas QyHKIMS, €€ CBOMCTBA U rpaduK
o7. Hcnonp3oBanue rpaduka GyHKIUH Ul PEIICHUS YPaBHEHU I
58. [Toka3zaTenbHbIC ypaBHEHHUS
59. OCHOBHBIE METO/IBI PEIICHHUS IIOKA3aTEILHBIX YPaBHEHHIHA
60. [TpuBeneHne o0enx YacTell ypaBHEHUS K OJTHOMY OCHOBAHUIO
61. Brinecenne 00111ero MHOKHUTES 32 CKOOKY
62. Metox 3aMeHBI IEPEMEHHOM B MTOKa3aTEeIbHBIX YPAaBHEHHUIX
63. MeToa mowIeHHOTO JeTICHHSI
64. Konmponvnaa pavoma Neb6 no meme «Ilokazamenvhan pynxyus.
Ilokazamenvnvle ypagnenusn
Jlorapupmuueckasi pynkuus. Jlorapupmuyeckue ypaBHenus - 18 yacon
65. Jlorapudm umncna
OCHOBHBIE METO/TbI PEUICHHS JIOTAPH(PMUUESCKUX YPaBHEHHA.
66. CaoiicTBa norapudma
67. Hecsituunbie orapudMbl
68. Harypanbable norapudmsl
69. [IpeoOpa3oBaHue BEIpaKECHUH, COIEPIKAIINX JTOTapH(PMBI
70. Jlorapudmuueckas pyHkius, €€ cBONCTBaA U rpaduk
71. Hcnonb3oBanue rpapuka GyHKIUH IS pEeHICHNUs ypaBHEHUI
72. OyHKIMOHANBHO-TpadUUYECKHUI METO]T pEeLIeHHs YpaBHEHUN
73. Konumponvnas paboma Ne7 no meme «/lozapugpmuueckan pynxkyusn»
74. Jlorapudmuueckue ypaBHEHHs
75. PaBHOCUIIbHBIE TEPEXObl B PEHICHUH JOrapu(PMUUECKUX YpaBHEHHUM
76. Pemenue ypaBHeHMI 10 onpeiesieHUo Jorapudma
77. Meto1 TOTEHIIMPOBAHUS
78. Merton BBeZICHUSI HOBOM ITEpEMEHHOMN
79. Merton norapuMupOBaHUs
80. Ilepexoa kK HOBOMY OCHOBAHHUIO
81. Pemenue norapupmMuuecKkux ypaBHEHUH
82. Konmponvnaa paboma Ne8 no meme «Jlozapughpmuueckue ypasnenusny




Tpuronomerpuyeckue BbIpazKeHUs U ypaBHEeHHH - 22 yaca

83. Cunyc, KOCHHYC YUCIIOBOTO apryMEHTa

84. TaHreHc 1 KOTaHTeHC YHUCIIOBOTO apryMeHTa

85. ApKCcHHYC, apKKOCUHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMeHTa

86. Tpuronomerpudeckas OKpyKHOCTb, ONIPEIEIEHUE TPUTOHOMETPUUECKHX
(G YHKIII YUCIIOBOTO apryMeHTa

87. OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA

88. @opmyITbl ABOWHOTO yriia

89. DopMyJIbl HOHUKEHUS CTETIEHU

90. @®opMyIIbl TOJIOBUHHOTO yTJIa

91. @opMyITbl CyMMBI apTyMEHTOB

92. @opMyITbl CyMMBI () yHKITHIA

93. dopmyIel Tpou3BeACHUS PYHKIUI

94, [IpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BBIPAKEHUN C TOMOILBIO (OPMYIT

95. Konumponvnas pavooma Ne9 no meme « Tpuconomempuueckue eviparcenusn

96. Pemenue ypaBHeHHs COSX = @

97. Pemienue ypaBHeHus SiNX = a

98. Pemenue ypaBuenuii tgx = a, ctgx = a

99. Mertox 3aMeHBI IEpeMEHHOM

100. YpaBHEeHUs, CBOJSIIMECS K KBaIPaTHBIM YPaBHEHUAM

101. Merton pa3iioKeHus: Ha MHOYKUTEITH

102. OnHOpOAHBIE TPUTOHOMETPUUECKUE YPABHEHUS

103. Pemenuie TpUroHOMETPUYECKUX YPABHEHHIA

104. Koumponvnasa pavoma NelO) no meme « Tpuzonomempuueckue
ypasnenua»

IMocnenoBatenbHoCTH M Mporpeccuu - 10 yacon

105. IlocnenoBaTeabHOCTH, CIOCOOLI 3aJaHUS TOCIIEA0BATEIbHOCTEN

106. MeTto MaTeMaTH9IeCKOW WHIYKITHH

107. MOHOTOHHBIE U OTpaHUYEHHBIE [T0CIIEI0BATEIBHOCTH

108. Apudmernueckas 1 reOMeTpUUECKasi IPOTrPECCHH

109. beckoneuHo yObIBaroIasi reOMETpUYECcKast IPOrpeccust

110. Cymma OeckoHEeUHO yOBIBaroIIel TeOMETPUUYECKOM MPorpeccun

111. JIMHEMHBIN U SKCIIOHEHIIMAIBHBINA pocT. Uncio e

112. dopmyIia CI0KHBIX IPOLEHTOB

113. Vcnonp30BaHMe MIPOTPECCHUU TSl pEIIEHUS PeabHBIX 3a/1a4 MPHKIATHOTO
Xapakrepa

114. Konmponvnaa pavboma Nell no meme «llocnedoeamenvnocmu u
npozpeccuuy

HenpepsoiBubie pynkuun. [IpousBognasn - 20 yacon

115. HenpepoiBable QyHKIIMHN 1 MX cBoicTBa. Touka pa3pbiBa

116. Acumnrotsl rpadukos ¢pyHkuuid. CBoiicTBa GyHKINN HETIPEPHIBHBIX HA
OTpe3Ke

117. Meroxa HHTEpBAIOB JJIs PELICHNS HEPABEHCTB

118. [IpumeHneHne CBOMCTB HEMPEPHIBHBIX (PYHKINN I pEelIeHHUS 3a1a4

119. [lepBas u Bropas npou3BOIHbIE QYHKIIII

120. Onpenenenve, reoMeTpudYecKuil U GU3NUECKUIA CMBICI POU3BOIHOMN

121. AJITOPUTM HaXO0KICHUS TPOU3BOTHOM

122. dopmynbl auddepeHIupoBaHUS

123. [TpounzBogHas cTeneHHON PyHKITUN

124. [Tpoun3BoHBIC A7IEMEHTAPHBIX (PYHKITUH

125. Brruucienue mpou3BoIHBIX AJIEMEHTAPHBIX (PYHKITUH

126. ITpousBoaHas cymMmmbl pyHKIUI

127. [TpousBonaHas nmpousBeaeHus QyHKIUN




128.

[TponzBoaHas yacTHOTO (PYHKITHI

129. [TpousBogHas KOMITO3UIIMH (DYHKITHI
130. [TonsiTHE M BRIUKCICHUE IPOU3BOAHON N-TO TIOPSIKA
131. JuddepennrpoBanue cI0KHON QyHKITUN
132. VYpaBHeHue KacaTelbHOU K rpaduky GpyHKIUN
133. YpaBHeHue KacatelbHOU K rpaduky GpyHKIMN
134. Koumponvnasa paooma Nel2 no meme «Henpepuvienvie pynkuyuu.
Ilpouszeoonasn
IloBTOpeHue, 00001IeHNE, CUCTEMATH3AMS 3HAHMI - 2 yaca
135. Pemenus TpuroHOMETpUUYECKUX YPaBHEHU I
136. Pemenne nmokasarenbHBIX U JOTapUPMUUICCKUX YpaBHEHUI
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