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HOACHUTEJIBHAS 3ATIMCKA

VYuebnsiii Kypc «AnreOpa W Hayaisa MaTEMaTUYECKOTO aHAIM3a» SIBISETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B IpOrpaMMe CpeaHero oOuiero oOpa3oBaHUs,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3YUYEHUS] BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C JAPYroi CTOPOHBI, (hopMHUpyET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHE O0YYarOMINXCsl Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS MH(pOpMaTUKU, OOIIECTBO3HAHUS, UCTOPHUH, CJIOBECHOCTU U APYTHX
JUCHUMIUIMH. B paMkax aaHHOTO ydeOHOro Kypca OOydaroliuecs OBJIaJeBarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMyJIupyeT CBOU
JOCTHKEHUSI B MAaTEMaTHIECKOM (opme.

VY4ebHbIll Kypc anreOphl W Hadal MaTEMaTHYECKOTO aHaJM3a 3aKJIaJIbIBACT
OCHOBY JUIS YCIICIIHOTO OBJAJEHUS 3aKOHaMH (U3UKUA, XUMHUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIUN Pa3BUTUS SKOHOMUKHU U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh UX AJIA JNajbHEHIero oopa3oBaHus U B
MIOBCEIHEBHOM JXM3HH. B TO ke Bpemsi OBIajieHHE aOCTPAKTHBIMU M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHalh3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKA3bIBAThH
YTBEPKIICHUSI ¢ TIOMOIIBIO MHIYKIIMA U PACCyXAaTh IEAYKTUBHO, HCITOIH30BAThH
00001IeHe W KOHKpPETU3allMio, a0CTparupoBaHUWE M aHAJIOTUI, (HOopMHUpYyeET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHHE.

B xone msyuenus yueOHOro Kypca «AnredOpa w Hayalla MaTeMaTH4YeCKOTO
aHaM3a» oO0ydYaromMecs MOJIy4YaroT HOBBIA ONBIT PENICHHS MPUKIAJAHBIX 3ajad,
CaMOCTOSITENTFHOTO TOCTPOSHUSI MaTeMaTHYECKUX MOJIETICH pealbHbIX CUTYalluH,
UHTEPNPETAlUA  TIOJYYCHHBIX  PEHICHWHM, 3HAKOMSTCA C  MpPUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIITMMUCS MaTEMaTHYECKUMH OTKPBITHUSIMHU U UX aBTOPaMHU.

VYyeOHblil Kypc 00J1a7a€T 3HAYUTENbHBIM BOCHHUTATENIbHBIM MOTEHIIMAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(GopMUPOBaHHIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crneuuduxy ydeOHOit
NeATENBbHOCTH, TpeOyromeld NPOAOIKUTEIPHOW KOHIIGHTpPAIlMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 TOJY4YEHHBIN
pe3yJibTar.

B ocHoBe MmeTonuku oOydeHHMs anredpe M HayajlaM MaTeMaTU4YecKOro
aHaIM3a JICKUT JIEeATSIbHOCTHBIA IPUHITUI O0yYCHHS.

B crpykrype yueGHOro Kypca «Ainredpa W Havala MaTEeMaTHYECKOTO
aHaJIM3a» BBIJCIICHBI CICAYIONINE COJAEpKaTeIbHO-METOIMYECKUe JIMHUU: «Yucia



U BhIUUCICHU», « DyHKIIMU U Tpadukny, «YpaBHEHHUS U HEpaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHamu3a», <«MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE
COJIepKATEIbHO-METOAMYECKUE JIMHUM HW3Y4YaloTCsd Ha MPOTSHKEHWH JBYX JIET
oOydeHHUsT Ha YpPOBHE CpEIHEro OO0IIero 0O0pa30BaHUs, €CTECTBEHHO JIOMOJHSSA
Ipyr Apyra W IOCTENEHHO HAChIAsCh HOBBIMU TE€MaMU W pasfenamu. JlaHHBIN
y4eOHBI KypC SBIISIETCS MHTErPaTUBHBIM, IIOCKOJIBKY OOBEAUHSET B cele
collepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX [UCLMIUIMH, TaKUX Kak ajureopa,
TPUTOHOMETPHS, MATEMAaTUYECKUN aHaIU3, TEOPUS MHOXKECTB, MaTeMaTH4eCKas
noruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaAeBalOT Bc€ Oosee
MIMPOKUM MATEMAaTHYECKUM anmnaparoM, Y HUX MOCJIEI0BaTeIbHO (popMupyercs u
COBEPILEHCTBYETCSA YMEHUE CTPOUTh MaTEeMaTHYECKYyI0 MOJENb pealbHON
CUTYalluH, IPUMEHATh 3HaHUs, MOJYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, s
peIIeHHs CaMOCTOSTENbHO CHOPMYITMPOBAHHOW MaTeMaTUUECKOM 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHO-MeTOIMYeCKasd JUHUS «YHuciaa u BBIYUCICHUS» 3aBepLIAcT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpeanero ooiero
oOpa3zoBanusi oco00o€ BHHMaHHE ynensercs (POPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCICHUM, BKIIOYAIOMIMX B CEOsl MCIOIb30BAHUE PA3ITMYHBIX
GopMm 3amucu 4yucia, YMEHUE JelaThb NPUKUIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh UYMCIIOBBIE BBIpAXKECHHS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTAHTaMHU. 3HAaKOMble OOy4YaloIUMCS MHOXECTBAa HaTypalbHbIX, LEJbIX,
pAalMOHAIBHBIX M JCHCTBUTEIBHBIX YHCEN  JIONOJHSIOTCA  MHOKECTBOM
KOMIUIEKCHBIX 4HCel. B  KakgoM H3 3THX MHOXECTB PpPacCMaTpUBAOTCS
CBOMCTBEHHbIE €My CIeUM(PHUUECKHe 3aJayd W ONepauuu: JeJeHHE Hauenlo,
OMEpUPOBAHUE OCTATKAMU HAa MHOXECTBE LEJIbIX YHCEN, OCOoOble CBOMCTBA
palMoHaIbHBIX U UPPALMOHAIBHBIX YMCENl, apu(PMETUYECKUE ONEpaIiK, a TAKKE
U3BJICUEHUE KOPHS HATypaJIbHOM CTENEHW Ha MHOXECTBE KOMIUIEKCHBIX YHCE]l.
brnaronapss mocieaoBaTebHOMY pPACIIMPEHUIO Kpyra HMCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXKHOCTSIMM WX NMPUMEHEHHUS Uil PEIICHUs pa3jiudHbIX 3a/]ad
(dopmupyeTcsi IpeacTaBI€HUE O €IUHCTBE MAaTEMAaTHKU KaK HayKu U €€ poiu B
INOCTPOCHUU MOJIETICH peanbHOro MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpETU3aIHSI.

JIunuss «YpaBHEHUS U HEPABEHCTBA» pPEATU3YETCAd Ha MPOTSHKEHUHM BCETO
oOydeHHss Ha YPOBHE CpeIHEro oOmiero o0pa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMmsl MpeAyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B
pe3yibTaTe oOydYaroulMecss OBJJACBAIOT PA3JIMYHBIMM METOJAMHU  PELICHUS
palMoOHaIbHBIX, HMPPALMOHAIbHBIX, IOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U



TPUTOHOMETPUYECKUX YPAaBHEHHM, HEPABEHCTB M CHCTEM, a TaKXe 3ajaady,
cogepxkamux mnapameTrpol. [lolydeHHBIE yMEHMS MIHUPOKO HCHOJB3YIOTCA MpHU
UCCIEeIOBAaHUM (PYHKIUNA C TTOMOIIbIO MPOU3BOJHOM, NMPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3aj7]a4 Ha HAaXOXXJ€HHWE HAauOOJBIINX U HaMMEHbBIINX 3HAYCHUN (yHKIIUU.
JlanHasi comepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUIA
BBITIOJIHATh ~ pacy€Tel 1O  ¢opMynaM, MpeoOpa3oBaHHs  PaUOHATIBHBIX,
UPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUN, a TAKXKE BBIPAKECHUI,
coJepKaluxX CTeneHu U Jjorapu@mbel. brarogaps u3ydeHUI0 anreOpanveckoro
Marepuanga IPOUCXOAUT  JAJIBHEHIIEE  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUJIEHUS O0YydaroImuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuil, paboThl C  CHUMBOJIBHBIMM  ¢dOopMaMu,  MPEJICTABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. AureOpa
npemyaraeT d(PQGEeKTUBHbIE WHCTPYMEHTHI JUIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33J1a4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KakK
sI3bIKA HAYKH.

ConepxxarenpHo-MeToMyeckass JuHUS «DyHKIMM U TpapuKku» TECHO
NePeTIeTaeTCsa ¢ APYTUMH JIMHUSMH Y4e€OHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIE0BATEIBHOCTh U3YUEHHs MaTepruaiia. M3yuenne cTeneHHou,
MIOKa3aTeJIbHOM, JIOrapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (QYHKIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIIUHN JIJIsl peuieHus 3a7a4 U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIIBHON XKU3HU TECHO CBSI3aHO KaK ¢ MATEMATHYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHHI M HepaBeHCTB. lIpu »Tom OoJbllIoe BHUMaHUE
yaensercs (pOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTH MEXKIY
Pa3MYHBIMU BEJIIMYMHAMH, HCCIENOBATh MOJNY4YCHHbIC (YHKIHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3TOM coaepKaTeIbHOW JTMHUU HAIICJICH HA PAa3BUTUE YMEHUU
M HAaBBIKOB, TIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B
pazinuHoOr (opMme: aHATUTUYECKOM, rpaduyeckoil U cioBecHOW. Ero mzydenue
CIIOCOOCTBYET PAa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
000011IeHNIO M KOHKPETU3AIMH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas JuHUs «Havama MareMaTrdecKoro aHaiau3ay IO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK U NMPUKIAJIHBIX 3a7ady,
JIOCTYITHBIX OOYYarolmuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKd  CIOKHBIX (DYHKIHHN, ONPEAeNsITh WX HAWOOJBIINE W HAWMCHBIINE
3HAYEHUS, BBIUMCIATH IUIOMATU (PUryp u 0OBEMBI TENl, HAXOAUTh CKOPOCTHU U
YCKOpeHHusl TporeccoB. JlaHHas coaepKaTenbHas JUHUA OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJEIEH pEAIbHBIX CHUTYyalWi,
MO3BOJISIET HAXOJAUTh HAWIYUIlIEe PENICHHWE B TMPUKIAIHBIX, B TOM YHUCIIE
COL[MAJIbHO-D)KOHOMHUYECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO



aHajM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pACIO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKEe W HcKyccTBe. OOydaromuecs y3HAIOT O
BBIIAIONINXCST pe3yibTaraX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JTUHHUS «MHOXKECTBa U JIOTHKA) BKJIIOYAET B
ceOst PIEeMEHTHl TEOpUM MHOXXECTB W MaTeMaTW4yecKoll Joruku. TeopeTruxo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTeMaTUKU
U TpeuiaraloT Hambosee yHUBEPCAJbHBIA fA3BIK, OOBEIUHSIOIIUN BCE pa3/eibl
MaTeMaTUKd H €€ TPWIOKECHHH, OHM CBA3BIBAIOT pa3HbIE MaTEMAaTHUECKHE
JUCIMIUIMHBL W MX TPWIOKEHUS B eauHoe 1enoe. [losromy BaxHO HAaTh
BO3MOXHOCTh OOy4arIieMycs IOHUMATh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKH W HCIOJIb30BaTh €ro JJisi BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPHU3HAKOM MaTEMaTHKA KaK HayKd CIeAyeT MpU3HaTh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHUM U CIIEJJOBAHUE OIpeaeIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXICHUS Ha OCHOBE JOTHYECKHIX
npaBwil, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIIIJICHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJAEITUPOBAHUS, KOTOPBIE MPU3BaHBI
CIocoOCTBOBATh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJIENIEd peabHbIX
CUTyalllil, HCCIENOBaHUS JITHX MOJeNied C TOMOIIBIO ammapara aireopsl u
MaTEMaTUYECKOTO aHaliu3a, WHTEPIpETalMy TMOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHus BIUICTEHBI B KQXK/bII U3 Pa3/ieJOB MPOTrPaMMBbl, ITOCKOJIBKY BECh MaTepUal
y4e0HOro Kypca IIMPOKO MCIOJB3YEeTCs s PelIeHUs] MPUKIaTHBIX 3amad. [lpu
pElIEHUH  pealbHbIX  NPAKTUYECKUX  3ajJady  oOydyarouuecs  pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETHU3HPOBATh  MpodiIemy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHHUS MPHUKIAIHBIX 3ajad
OpraHu3yeTcs B MPOIIecCe U3YyUEHHUS BCeX TeM yueOHOTo Kypca «Anredpa u Havasna
MaTEMaTUYECKOTO aHaITN3ay.

Ha wusyuenune yudeOHOro Kypca «Anrebpa M Hayajlla MaTEMaTH4YECKOrO
aHanu3a» otBoauTcs 272 yaca: B 10 kiacce — 136 vacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJEPXXAHME OBYYEHUA
10 KJJACC

Yucia 1 BBIYUCICHUSA

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. [lpuMeHeHue npodOeil M MPOLEHTOB s
pelLIeHus IPUKIIAIHBIX 3a7a4 U3 Pa3InYHbIX OTPACiIey 3HAHUU U PEaIbHON KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanmbHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuu ¢ JCACTBUTEIBHBIMH  4YuciIaMu.  Momayib
JNEeUCTBUTEIBLHOTO YKCiia U ero cBoicTBa. [IpubnmkéHHBIC BBIUUCIICHUS, TTPaBUIIa
OKPYIVIEHHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYNCICHUN.

Crenenb ¢ uenbiM nokazareneM. bunom Herotona. Hcnonb3oBaHue
MOAXO/ISIIEeH (POPMBI 3aMMMCH ACHCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS TPAKTUUECKUX
3a71a4 ¥ MPEJICTaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBRA.

CreneHb C palMOHaJIBHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIBHBIM IOKA3aTEIEM.

Jlorapupm uymcna. CpoiictBa jorapudma. JleciTuUHbIE W HaTypalbHbIE
aorapuMsl.

Cunyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE MIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI U YpaBHEHHUS-CIeICTBUA. HepaBeHCTBO,
pelIeHNE HEPABECHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LEJIbIX U APOOHO-pAllMOHANBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOIroOWwIeHbl OT OJHOW IIEpEeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIO4JI€H C ocTtatkoM. Teopema be3y. MHoOrouwiensl ¢  LEIbIMU
kor¢pdunrenramu. Teopema Buera.

[IpeoOpazoBaHus YMCTOBBIX BHIPAXKEHUI, COACPIKAIIUX CTEIIEHU U KOPHHU.

UppanuunonanbHbie YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
VPpalUOHAIBHBIX YPABHCHUMN.

[Toka3zarenbHbie ypaBHEHUA. OCHOBHBIE METOJBI PEUICHHS MOKA3aTEIbHbBIX
YPaBHCHUU.

[IpeoOpazoBanue BeIpaX)XEHUH, COAEPKANTUX JTOTapU(DMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI peleHus
Jorapu(@MUYECKX YypaBHEHUH.



OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMy B [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUM. PellleHne TpPUroHOMETPUIECKUX YPABHEHUM.

Pemienne cucreM NMHENHBIX ypaBHEHHMU. Marpuma CHCTEMBI JHUHEWHBIX
ypaBHEeHH. OrnpenenurTens MaTpullbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIUMCJIEHUE €0 3HAYCHHsI, IPUMEHEHUE ONPEACIIUTENS Ul pEeLIeHUs
CUCTEMBl JIMHEMHBIX YpaBHEHUH. PeleHue NpUKIAIHBIX 3a7a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccienoBaHne DIOCTPOCHHOW MOJEIU €
MIOMOIIBIO MaTPHUI] U ONPEIEIUTEIICH.

[TocTtpoeHne mareMaTUUECKUX MOJENEN PEAIbHOM CUTyalMH C IOMOILBIO
YPaBHEHUM W HEpPaBEHCTB. [IprMeHeHne ypaBHEHHMI M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad W3 Pa3jIu4HbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DOyHKUMHA U Tpaduku

@yHKUUA, crnocoObl 3amaHuss (QyHKUUMU. B3anMHO o00paTHble (QYHKIUU.
Komno3umus  ¢ynkuuid. I'padux QyHKuuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QYHKITUH.

Ob6nacTp omnpeneiaeHus 1 MHOXKECTBO 3HaueHU pynkunu. Hymn QyHkumu.
[TpomexxyTku 3HaKONOCTOsAHCTBA. YETHBIE M HeuéTHbIe (pyHKIMH. [lepronnueckue
¢byukuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHUMYMBbI
dbynkuuu. Hanbosnbiiiee 1 HauMeHblee 3HaueHus: QyHKIIMHA HAa POMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAss (PYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U NTOCTPOEHUE UX IPaPUKOB.

CrenenHas QyHKIMS C HATypaJbHBIM U 1IeJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENMEeHH Kak (yHKIMH OOpaTHOU
CTEIICHM C HaTYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazaTenbHas u jorapupmuueckas (yHKIHMHM, UX CBOWCTBA U TpaduKu.
Wcnonbs3zoBanue rpa@ukoB GyHKIMM 1715 pelieHrs ypaBHEHUH.

TpuroHomerpruyeckass OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIIHMIA YUCIIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoIeccax M SBICHUSX.
I'paduku peasbHBIX 3aBUCUMOCTEH.

Havayia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCIEHOBaTeIbHOCTEH. Meton
MaTeMaTHYeCKON UHIYKIUH. MoHOTOHHBIE U OrpaHUYEeHHbIE
NOCJEA0BATENBHOCTH. VIcTOpHS BO3HMKHOBEHHMS MAaT€MAaTHYECKOIO aHalin3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTpruuecKasl mporpeccuu. beckoHeuyHo yObIBaroas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YyOBIBAIOUIEH reoMeTpuuecKon



IIPOrpeCcCu. JINHENHBIA U 3KCIOHEHIMAIBHBINA pOCT. Hucio €. @opmyiia CI0KHBIX
npoieHToB. Mcrnosib30BaHWE TPOTPecCUH ISl  PEIIeHUsT peajbHbIX 3a/ad
IPUKIIATHOTO XapaKTepa.

HenpepsiBHble (GyHKIMM U WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuii. CBoicTBa (yHKIMI HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEIICHUs HepaBeHCTB. [IpuMeHeHue CBOWCTB HEMPEPHIBHBIX
GyHKUMNA 1S peleHus 3a1a4.

[lepBas u BrOpas npousBoAHbIe PyHKIMHU. OrpeseneHne, reoOMeTpUIeCcKuil u
bu3HYecKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[Ipou3BogHbie  3nemMeHTapHbIXx  QyHKuuid.  I[lpousBoagHass ~ CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (PYHKIIUM.

MHoxecTBa M JIOTHKA

MHoOKeCTBO, omepauuMd HaJ MHOXECTBAMHM M HX CBOMCTBA. [lnarpammel
Oitnepa—Benna. [IpumMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — armapara i
OTMCaHUsI PEATIbHBIX MPOIECCOB U SBJICHUHN, MPHU PEIICHWU 3aJad U3 JIPyTUx
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOrOo OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSL.

11 KJIACC

Yuca 1 BBIYMCTIEHUSA

Harypanshbie u mensie yucia. [I[pumeHeHrne NpU3HAKOB JIETMMOCTU IEIbIX
yucesa, HauOosplmi oOmuid nenutens (manee — HOJl) m HammeHsblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBknuaa 1uist peieHus
3a/a4 B IIEJIbIX YUCaX.

Kommnekcubie uuncna. AnreOpandeckass U TpPUTOHOMETpUYECKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(METHYeCKHe OIepanud ¢ KOMIUIEKCHBIMU
yuciaamMu. M300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJIMHATHOW ILUIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHn M3 KOMILUIEKCHOTO unchaa. [Ipumenenune
KOMIUJIEKCHBIX YHCEN IS PelIeHUs] PU3NUECKUX U TEOMETPUUECKUX 3aay.

YpaBHeHUs] U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHM M HEPaBEHCTB. PaBHOCWIBHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS TOKA3aTCNBHBIX W JIOTAPUPMUIECKUX
HEPaBEHCTB.



OCHOBHBIE METO/IbI pELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PELIEHUS CHUCTEM M COBOKYNHOCTEW palMOHAaJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPaBHEHHI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHue  ypaBHEHUM, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 33aJad M 3aJad W3 Pa3jIu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MOTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U Tpapurn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHA U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U TpaduKu.

['paduueckue Meroawl pernieHUs ypaBHEHUN W HepaBeHCTB. | 'paduueckue
METO/IbI PELIECHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs UCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPH PEIICHUU 3aJlady U3 JAPYTUX yueOHBIX
IPEAMETOB U PEAJIbHON KU3HMU.

Havayia MaTeMaTH4eCKOr0 aHAJIN3a

[IpuMeHeHre NMPOU3BOAHON K HMCCIEAOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTbh U
sKcTpeMyMbl.  HaxoxneHue  HauOoJdbIIero M HAaMMEHBIIEro  3HAYEHUH
HEMpEepbIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHre NPOM3BOMHOM Il HAXOXJIEHHS HAWIy4yllero pemeHus B
NPUKIAJHBIX 3a/Ja4dax, Uil ONpPENENICHUS CKOPOCTH M YCKOPEHMsS Iponecca,
3a1aHHOTO (POPMYII0M MU TpadUKOM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKUUH. [IpaBuia HaxoX1eHHs TEpBOOOPA3HBIX.

WNnrerpan. ['eomerpruueckuii CMBICII UHTErpaia. Brruncnenue
onpeaenéHHoro uaTerpaia mno gopmyne Herotona-JIeitonuna.

[IpumeHenne uHTErpajia ajis HaXOXKJIEHUS IUIOMIAJEH IMIOCKUX (Guryp u
00BbEMOB T€OMETPUUECKUX TE.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUNH. MareMaTtuyeckoe
MOJIETMPOBAHUE pEANbHBIX IMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHbIX
YPaBHEHUM.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJITEBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYarOIIEeTrocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O0  WJI€HAa  POCCUUCKOro  oOIlecTBa,  MPEJCTABICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUI,
IpoLenyp TpakJaHCKOro oOmectBa (BBIOOPHI, OMNPOCHl U JIPYroe), yMEeHue
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUUCKON TPAXKITAHCKON HUIEHTUYHOCTH, YBKECHHS K
NPOILIOMY M HACTOSIEMY POCCUICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, CpOpMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAayKH W JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIIEro;

4) 3¢cTeTUYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCY ACHUMN, BOCHIPUUMUYHUBOCTD
K MaTEMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHUS TMPUMEHSATh MaTeMaTHUYeCKHEe 3HAHUS B
MHTEpecax 3/I0pOBOTo M 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0pOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUI U
OTZIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH TPYAOJIO0OUs, HMHTEpPEC K
pazinuHbiM  chepaM  NPodEeCCUOHAIBHOM — ACATEIBHOCTH, CBSI3aHHBIM  C
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MaTEMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oymymieir mpodeccu © pPeain30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO W
caMOOOpa30BaHMI0 Ha TMPOTSIKEHWU BCEH KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acCTHUIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMaTUYECKON HApaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpPhI, TOHUMAHUE BIIASHUS
COITMAJILHO-DPKOHOMUYECKHUX TPOIECCOB HA COCTOSHUE MPUPOJHON M COIMAIbHON
Cpelbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMCHCHHE MATeMAaTHYECKMX 3HAHWW IS PEHICHHWS 3aJad B 00JacTH
OKpYJKaromel cpeapl, TUIAHUPOBAHWUE ITOCTYIIKOB W OIEHKHM HX BO3MOXKHBIX
MIOCJICACTBUM JIJISI OKPYXKAIOIIECH CPEIbl;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHHUE
MaTeMaTHYECKOW HAyKH Kak cQepbl 4YeToBEUeCKOW JIesATebHOCTH, JTaroB €&
pPa3BUTHST W 3HAYMMOCTH JUISI PA3BUTHS LMBWIN3AIMH, OBJIAJICHUE S3BIKOM
MaTEeMaTUKH W MaTeMaTU4YeCKOH KyJIbTypOH Kak CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO M MCCIIEIOBATEILCKYIO ACSITCIBHOCTD
WHJMBUYyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC YUeOHBbIE AeHCTBUSA

ba3oBble jlornyeckue 1eicTBUA:

BBISIBILITh U XapAKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MAaTEMaTUYECKHX
OOBEKTOB, MOHATUH, OTHOLIEHUM MEXIy MNOHATHIMH, (OpPMYJIUPOBATH
olpezieNIeHUs MOHSATUM, YCTAaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALINY,
OCHOBaHMS JJI1 0000IIEHHUS U CPAaBHEHM I, KPUTEPUU ITPOBOIMMOIO aHAJIM3a;

BOCHIPUHUMATh,  (OpMyJIMpoBaTh U  NIPeoOpa3oBbIBATh  CYXIACHHS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJIONECHUSAX M YTBEP)KICHUSX, MPEAaratb KpUTEPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieNaTh BBIBOABI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;
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IPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHHI
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIUIO, TIPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOIBI;

BBHIOMpaATh CMoco0 penieHuss ydeOHOW 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIlIEHUS, BbIOMpaTh HauOoyiee TMOAXOASAINMA € y4€ToMm
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKie AeCTBHUA:

UCTIONIb30BaTh BONPOCHI KaK HCCICIOBATEIBCKUA WHCTPYMEHT TTO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIME  MPOTUBOpEUHe,  MpodieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATh TUIIOTE3Y, apTryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHHE;

IIPOBOJIMTH CaMOCTOSITEIHHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BbEKTa, SBJICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBICHUSIMU, TIPOI[ECCAMU;

CaMOCTOSATEIILHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO PE3yJIbTaTam
NPOBEAEHHOTO  HAONIOJCHUS, WCCIICIOBAaHUS, OICHHUBAaTh  JTIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

IPOTHO3WPOBATh BO3MOXXHOE pAa3BUTHE IMIPOIEcca, a TakKe BBIABUTATH
IIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAITH JeUIIUTHI HMHPOPMAIIUU, JAHHBIX, HEOOXOJUMBIX JJII OTBETA HA
BOIIPOC U TSI pEIICHUS 3a1auH;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATTM3UPOBATH,
CHUCTEMATU3HPOBATh M HWHTEPHPETUPOBATH MHPOPMALUIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHUS;

CTPYKTYPUPOBaTh WH(GOPMAIMIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WLTIOCTPUPOBATH TpadHIecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIu o CaMOCTOSITEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHUBeEpPCAJIbHbIE yYeOHbIe 1elCTBUS

OOmenue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMHU U
HeasIMH OOIIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIPaXXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /laBaTh IMOSCHEHUS MO XOAY PEIICHUS 3a/auu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3ybTarT;

B X0Ji¢ OOCYXXJICHHS 3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha IIOHMCK
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pELIEHUs], COIMOCTABJISITh CBOU CYXKACHUA C CYXKICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me W CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(opMyIHpPOBaTh PA3HOIJIACHS, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJIBTATHl PEUICHUS 3aJlaud, SKCIEPUMEHTA, UCCIEIO0BAHUS,
POEKTa, CaMOCTOSITENIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IpPEe3EHTAalUU U OCOOEHHOCTEN ayIMTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Camoopranusanus:

COCTABJISITh ILJIaH, AJITCOPUTM PEIICHUs 3a/1a4, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4€TOM HOBOU WH(OpMAIny.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJLIEKT:

BJIaJ€Th  HABBIKAMM  IIO3HABATEIbHOM  peduieKCMM Kak  OCO3HAHMUS
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crocodbamMu CaMOIMpPOBEPKH, CAMOKOHTPOJIS TMpollecca W pe3yibTaTa pPEIICHUs
MaTEMaTUYECKOM 3a/1a4H;

NPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HalJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBUE PE3yibTaTa 1EeJU U YCIOBUSAM, OOBSCHITH TPUUUHBI
JOCTHKEHUS I HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIUBUIYATbHOM
paboThl TpU peHieHUH Y4YeOHBIX 3ajady, MPUHUMATh I€Jb COBMECTHOMU
NEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI pabOT, JOrOBapuBaThCS, OOCYX AaTh TIPOLIECC U pe3yJbTaT padoThl,
0000111aTh MHEHHS] HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (0OCyX)aeHUS, OOMEH MHEHUH,
«MO3rOBbIE IITYPMbl» M HWHBIE), BBINOJHATHL CBOIO YacTb paboOThl U
KOOPJAWUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bI, OICHUBATh
KauecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUSI.
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INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOydaromuiicss MOJYYUT CIEAYIOIINE
IPEIMETHBIC PE3yJIbTAThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucaa 1 BIYUCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIHMOHATBFHOE YHCIO0, MHOXKECTBA
palMOHANIbHBIX U JICUCTBUTEIBHBIX YUCET, MOJYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI ISl pPElIeHUs NPUKIAJHBIX 331ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUN U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCICHUS, TTPABUJIa OKPYTIICHUS, MPUKHUIKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;

CBOOOJTHO ONEPUPOBATH TIOHATHEM: CTENEHb C IEJIbIM [OoKa3aTeseM,
UCITIOJIB30BATh MOAXOAAIIYI0 (hOPMY 3alCH ACUCTBUTEIBHBIX YHCEI JJISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEpUpOBaTh MOHATHEM: apU(METHUUECKUNA KOPEHb HaTypabHOM
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTCTICHD C PAIMOHAIBHBIM MTOKA3aTeeM;

CBOOOJHO OINEpUPOBATH MOHATUSMU: JorapudM UHClIa, JECATUYHBIE WU
HaTypaJbHbIE JIOTapU(MBI;

CBOOOJITHO ONEPUPOBATH MOHATHUSIMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHTEHC
YHCJIOBOT'O apryMEHTa;

ONEpPUPOBATH MOHATUSIMHU: apPKCUHYC, apPKKOCUHYC U APKTAHT€HC YHMCIOBOTO
aprymeHra.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATH MOHSTUSIMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE YPABHEHUS U YPABHEHUS-CIIEJICTBUS, PABHOCUJIBHBIE HEPABEHCTBA,;

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pallMOHAJIbHBIX YPABHEHUW, NIPUMEHATH METOJ HHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OINEpUPOBATHh MOHSITUSMU: MHOTOYIEH OT OJIHOM MEepPEMEHHOM,
MHOTOWIEH C IelbIMAd Kod(h(uieHTaMi, KOPHH MHOTOWIEHa, MPUMEHSAThH
JIEJICHUE MHOT'OYJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL PELLICHUS 3a/1a4;

CBOOOJHO OMNEpUpOBaTh TMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPEACNIUTENb MATpULlbl 2 X 2 W €ro TIeOMETPUYECKUN CMBICI,
UCIIOJb30BaTh CBOMCTBA ONpENENUTeNs 2 X 2 JJisl BBIYMCICHUS €ro 3HayeHus,
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OPUMEHATh ONPENEIAUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJIEJIMPOBATh PEAJBHBIE CUTYallMH C TOMOLIBIO CUCTEMBI JINHEWHBIX YpaBHEHUM,
UCCJIEIOBATh ITOCTPOEHHBIE MOJENH C IOMOIIBI0 MaTpUll W OINpEAEIIUTENEH,
UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUM C KOPHAMH JUIsi TpeoOpazoBaHUs
BBIPAXCHUN;

BBINIOJIHATH MPE0OPa30BaHMS YHCIOBBIX BHIPAXKEHUM, COAEPIKALUX CTENEHH C
palMOHAIbHBIM MTOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBA jorapupmMoB JUIS npeoOpa3oBaHuUs
aorapu(pMUYECKHX BbIPAXKECHUI;

CBOOOJTHO ONEPUPOBATH MOHSTHSIMHU: HppALMOHAIIbHBIE, MOKa3aTeJbHbIE U
jorapuMUYECKHe YPaBHEHHUS, HAXOIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIIBHBIX
NEPEXO0B MIIA OCYILECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI ISl MPEeoOpa3oBaAHUS
TPUTOHOMETPUUECKHUX BBhIPAXKECHU;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOoAuMble  (OpPMYJBbl  JUIsI  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIEIMPOBAaTh peajbHble CUTYyallMM Ha $3bIKe anreOpbl, COCTABIIATH
BBIDAKEHHUSI, YPaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 3aJaudd, HCCIEN0BaTh
HOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM aIlIIapaTa anreopsl.

DOyHKUUU U TPpaduKu:

CBOOOJIHO OMEepUPOBATh MOHATUSAMU: (QPYHKIUS, CIOCOOBI 3ajaHusl (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIMH, Kommo3uius GyHKuudA, rpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpapuKoOB (PYHKIIHIA;

CBOOOJIHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONpPENENIEHUS U MHOMXECTBO
3Ha4YeHUM PYHKIMU, HYJIU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,

cBOOOZHO OMNEpUpOBaTh MOHATHSAMH: UETHbIE M HEYETHBIE (PYHKIMH,
nepuoanueckre QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUU, MAaKCUMYMBI U
MUHUMYMbI (DYHKIMH, HauOoJblIeE M HauMEHblIee 3HaueHue (YHKIMH Ha
IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CTENEHHAs QYHKIHS C HATYPaJbHBIM U
[ENBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (YHKIMH C HATypaJbHBIM W LEIBIM
nokasareyieM, rpaduk KOpHs N-Of cTerneHu Kak (QyHKIMH OOpaTHOW CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpUpPOBATh MMOHATUSAMU: JIMHEWHAsA, KBaJgpaTH4Has MU JApOOHO-TMHENHas
(YyHKUHHU, BBIOJIHATH 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U IOCTPOEHUE UX IPaUKOB;
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cBOOOZHO OIEpUpOBaTh MOHATHSAMU: IOKa3aTeiabHas M Jorapudmuyeckas
byHKIIMA, WX CBOMCTBA W TpadWKH, MCIOJIH30BATh MX TpapUKA IS PEIICHHS
YPaBHEHMU;

CBOOOJTHO ONEPUPOBATH MOHATHSIMU: TPUTOHOMETPUUYECKA OKPY>KHOCTD,
orpezesieHue TPUTOHOMETPUYECKUX (DYHKIIUI YUCIOBOIO apryMeHTa;

UCTIOJIB30BaTh rpaduku (YHKIUNA IS HWCCIENOBAHUS TIPOIECCOB W
3aBUCHMOCTEH MpH PEIIeHUH 3a]ad U3 JIPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU, BBIpAXATh (OPMYJIAMH 3aBUCUMOCTH MEXIY BEJIMUYMHAMU;

Hauasa MaTeMaTH4eCcKOro aHaJm3a:

CcBOOOZHO OMEpUpOBATh MOHATHSIMU: apuU(PMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi reOMETpUIECKasi MPOrpeccus, TNHEHHBINA 1
AKCTIOHEHIIUANBHBIN POCT, (hOpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTABIICHNE
O KOHCTaHTE;

UCTIONBb30BaTh MPOTPECCUU MJI PEIICHUs peallbHbIX 3a/Jad MPUKIATHOTO
XapakTepa,;

CBOOOJIHO OTEPUPOBATH MOHATUSIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a1aHU
MOCIEI0BATEIBHOCTEH, MOHOTOHHBIE M OrPAHWYEHHBIE IOCJIEOBATEIHLHOCTH,
NOHUMAaTh OCHOBBI 3apOXACHHUS MaTEMaTHYEeCKOrOo aHajn3a Kak aHaau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh TMOHSTUSIMHU: HEIMPEPHIBHBIC (YHKIMH, TOYKH
pa3pbiBa rpaduka QyHKIMH, aCHMIOTOTHI Tpaduka QyHKINH;

cBOOOMHO OINEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEphIBHAS Ha OTpPE3KE,
IPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUHN JJIsI pEIICHUS 3a/1aY;

CBOOOJTHO OINEpUpOBaTh TOHATHSMHU: TIepBas W BTOpask IPOU3BOJIHbBIC
(yHKUIMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, TPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
IBYX (PYHKIIUH, 3HATh TPOU3BOAHBIE DIIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOJHOM st
pelieHus 3a1ad.

MHokecTBa U JIOTMKa:

CBOOOJTHO  ONEpUPOBaTh  MOHSATHUSMHU:  MHOXECTBO,  OIEpaluyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH anmapar Jisl ONUCaHUsI PEeaTbHbBIX
MIPOIECCOB U SIBJICHUH, IPH PEIICHUH 33]a4 U3 JPYTHX yUCOHBIX MPEAMETOB;

CBOOOJITHO OIEpPUPOBATH TMOHATHUSIMH: OIpEJECICHHE, TeopemMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOro O0BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
ypaBHEHHUS U HEPABEHCTBA.
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K konmy oOyuenus B 11 Kjacce oO0ydarOmuiics TMOJYYUT CIEAYIONINE
IpeIMeTHbIE Pe3yJbTaThl MO OTJENbHBIM TeMaM pabodell MmporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MATEMaTUYECKOIO aHAITU3a»:

Yuciia 1 BEIYHCICHUSA:

CBOOOZIHO ONEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATYpaJbHBIX M LEJBIX YUCEJ, MCIIOIb30BaTh NPU3HAKU JEIUMOCTH
uensix yucen, HOJl n HOK HaTypalbHBIX 4Mcen ISl pelIeHus 3a1a4, IPUMEHATh
anroput™m EBknunaa;

cBOOOZHO OIEpUpOBaTh IMOHATHEM OCTaTka [0 MOYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJITHO OMNEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4Yucia B airedpanyeckoil u
TPUTOHOMETPHUUECKOH (hopme, BBIMOIHATH apu(METHUYECKHE ONepaluy ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:

cBOOOZHO ONEpUpPOBaTh MOHATHUSAMU: HppalMOHAIbHBIC, MOKA3aTeIbHbIE U
jaorapu(MuyuecKre HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  MOMOIIbIO
PAaBHOCWIBHBIX IIEPEXO/IOB;

OCYUIECTBJISITh OTOOP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOoOXoaumble  (OPMYJbl  JUJIi  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
jorapu(pMUUECKHUX YPaBHEHUM U HEPABEHCTB;

pemarh palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
aorapuMuyueckue ¥ TPUTOHOMETPUYECKHE YpaBHEHHS] U  HEPaBEHCTBA,
COZIEpIKaIllE€ MOJIYJIM U TapaMeTpBhlI;

OPUMEHSTh TpauueCcKUe METO/IbI JUIsl PEILICHUS] YPAaBHEHUI U HEPABEHCTB, a
TaKKe 3a/1a4d ¢ NapaMeTpaMu;

MOJIEJIMPOBAaTh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIIATH
BBIPA)XCHUS, YPAaBHEHHUS, HEPABEHCTBA W HX CHUCTEMBI MO YCJIOBUIO 3aJayu,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEIM C HCIIOJIb30BAHUMEM ammapara anreOpsl,
VUHTEPIIPETUPOBATH ITOJTyYEHHBIM pPE3yJIbTAT.
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DOyHKUMH U TpapuKu:

CTpOUTH TpaduKH KOMIO3UIMH (YHKIUH C TIOMOIIbIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU JABYX (DYHKIIHIA;

CTPOUTH TeOMEeTpUUYecKHe oO0pa3bl YpaBHEHHU M  HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU: TPaPUKH  TPUTOHOMETPUUYECKUX
byHKIU;

OPUMEHATh (QYHKIUU U1 MOJIETTMPOBAHMS W MCCIEIOBAHUSA pPeallbHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4ecKOro anajamsa:

UCIIOJIB30BaTh MPOU3BOHYIO JIJISl UCCAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJIbllIee U HAMMEHbIIEE 3HAUCHUSI (PYHKIIMN HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKJACHUS HAWJIY4YIIEro pELICHUS B
NPUKIAIHBIX, B TOM 4YHUCJE COLUUAIBbHO-JKOHOMHYECKHX, 3ajadax, A
ONpeseNieHUus] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOro (GopMyJol WM
rpaukom;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: TIEepBOOOpa3Has, OIpeAeTIEHHbIN
UHTErpall, HAXOJIWUTh NEPBOOOpa3HbIE AJIEMEHTApHbIX (YHKUMH UM BBIYUCIATH
uHTerpain no gopmysne Herotona-JleliOnua;

HAXOJUTh IJIOLIAAH MIIOCKUX (UTYp U OOBEMBI TEJl C HTOMOLIBIO HHTETpaa;

UMETh NPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUM Ha IPUMEPE
coctaBiieHus Tu(depeHITHaTbHBIX YPABHEHHI;

pemaTrh NPUKIAIHBIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-DKOHOMHUYECKOIO WU
(du3nyecKoro xapakrepa, CpeICTBaMi MaTeMaTUYECKOr0 aHAN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunuyecTBo yacos
Ne HaumeHoBaHue pa3ieoB U TeM
o/ NporpaMMBI Beero KonTpoabHubie
padoThI
MHOXeCTBO IeHCTBUTEIBHBIX YUCEIL.
1 MHorouwiensl. ParinonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUH
) Oynkiun u rpapuku. CreneHHas QyHKIHS ¢ 12 1
EJIBIM TIOKa3aTeNeM
3 ApudmeTraeckuii KOpeHb N-0if CTETICHHU. 15 1
WppanuonansHbie ypaBHEHUS
4 [TokazatenpHast Gynkius. [TokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 TpuroHomerprudeckre BbIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH M POTPECCUH 10
Henpepsieabie pynkuuu. [Iponssonnas 20
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTU3alIus 5 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10
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11 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TeM Kommecreo nacos
u/n IporpaMmbL Beero KonTpoabHbie
padoThI
1 I/IccnenOBaHIU/Ie (GYHKIUH ¢ TOMOIIBIO 29 1
IPOM3BOTHOM
2 ITepBooOpasHast ¥ HHTETpaI 12 1
3 ['paduku TpUrOHOMETPUUECKUX (PYHKITUH. 14 1
TpuronoMeTpruyeckre HepaBEHCTBA
4 HpparrioHaiibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABCHCTBA
KomrmiekcHble uncia 10
HatypanbHble 1 11e1ble Yrcia 10
CHuCTeMBI pallMOHAILHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapu(PMUUECKUX 12 1
ypaBHEHUU
8 3aauu ¢ mapameTpaMu | 16 1
9 HOBTOPCHI/IG, 0000I11IeHIE, CHCTEMATH3AIINS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsuyecTBo 4acos
Ne Hdara
w/n Tema ypoka Beero KouTpoabHbie —
padoThI
1 MHoOxecTBO, onepanuu Haj 1
MHOKECTBAMHU U UX CBOMCTBA
2 JHuarpammel Diinepa-Benna 1
[IpuMeHeHne TEOPETHKO-
3 MHO>KECTBEHHOTO amnmnapara JiJis 1
penieHus 3amaqy
Parmmmonansasie yncia. OOLIKHOBEHHBIE
4 U JICCATUYIHBIE POOH, TIPOIICHTHI, 1
OECKOHEUHBIC MTEPHOANUECKHIE APOOH
Panmonanehbie yncna. OOBIKHOBEHHBIC
5 U JA€CSITUYHBIE APOOU, MPOLIEHTHI, 1
OECKOHEUYHBIC IEPUOANYECKUE APOOH
6 [Ipumenenne qpodeit U MPOLEHTOB ISt 1
pellIeHus TPUKIAIHBIX 33729
7 [Ipumenenue qpoOeii U IPOILIEHTOB ISt 1
pelieHus MPUKIAIHBIX 3a/1a4
8 JleiicTBuTENbHBIE UKcia. PalimonanbHbIe 1
Y UppalroHaIbHbIC YHCia
9 ApudmeTruecKkue onepamuu ¢ 1
JIEUCTBUTEIILHBIMH YHCIIAMU
10 Monaynbs AEHCTBUTEIBHOTO YHCIIA U €70 1
CBOMCTBa
[TpubG>kEHHBIE BRIUMCIICHUS, TIpaBUIa
11 OKpYTJICHUS, IPUKNJKA U OLEHKA 1
pe3yJibTaTa BEIYMCIICHUM
KonTponbaas padora Nel o Teme
12 «ParnmoHanpHbIC ypaBHEHUS U 1
HepaBeHCTBa. CHCTEMBI JIMHEWHBIX
YPaBHEHUI»
OCHOBHBIE METO/IbI PEILICHUS LIENbIX U
13 JTPOOHO-PAIIMOHANILHBIX YPaBHEHUH U 1

HEPaBEHCTB
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14

OcCHOBHBIE MCTOABI pCHICHUSA LCJIbIX U
JIpOOHO-paIMOHATILHBIX YPAaBHEHUN U
HEPaBCHCTB

15

OCHOBHbBIE METO/IbI PEILICHUS LIEbIX U
JIpOOHO-pAllMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

16

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

17

MHOTOYJICHBI C IETBIMH
koa¢punmentamu. Teopema Buera

18

Pemenue cucteM TMHEUHBIX YpaBHEHUI

19

Pemenne cucrem JIMHEWHBIX YPaBHEHHUU

20

21

Matpuna cucTeMsl JIMHEHHBIX
ypaBHeHUI. Onpeennurenb MaTpULbI
2x2, ero reoOMeTpUUYECKUN CMBICH U
CBOWCTBA; BBIYHUCIICHUE €TI0 3HAYCHUS

Onpenenutens MaTpuLbl 2X2, ero

FCOMCTpI/I‘-ICCKI/Iﬁ CMBICIT U CBOﬁCTBa;
BBIYHUCJICHHUC €I'0 3HAUYCHUA

22

[IpumeneHue onpenenuTens s
PEICHNA CUCTCMBI JIMHENHBIX
ypaBHEHUH

23

Pemenue npuknagseix 3agay ¢
MTOMOILBIO CUCTEMBI JIMHEWHBIX
ypaBHEHUH

24

Pemenne npukiiagHeIxX 3a1a4 ¢
IIOMOLIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

25

KonTtposnbHas padoTta: "PamnronanbHbie
ypaBHEHHUS U HEpaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

26

OyHKIWM, CrI0cOObI 3a1aHus PYHKITUH.
B3anmn0 00paTHBIE QyHKIIMH.
Kommosutus pyHKIui

27

I'paduk pyHkIMU. DIEeMeHTapHbIE
npeoOpas3oBanus rpadukoB GyHKINH

28

OO6nacTh onpeeeHusl 1 MHOYKECTBO
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3HayeHnd pyHkuuu. Hymu QyHkImm.
[IpomexyTKH 3HaK IOCTOSHCTBA

29

YétHble 1 HEUETHBIE (PYHKIINU.
[lepuonnyeckue GyHKIMH.
[IpoMeXyTKM MOHOTOHHOCTH QYHKIIUU

30

MaxkcuMyMbl U MUHUMYMBI (QDyHKITHH.
Haubounbiiee n HauMeHbIlee 3HAUYCHHE
(YHKIMU HAa IPOMEXKYTKE

31

Jluneiinas, kBagpaTudHas U JpoOHO-
AMHEHHas PyHKIUH

32

DJIeMEHTapHOE UCCIIEI0BAHNE U
MOCTpOeHNE TPAPUKOB ITUX PYHKITUN

33

DJIeMEHTapHOE UCCIIeIOBAHNE U
NIOCTPOCHHE TPAPUKOB ITHX (PYHKIUH

34

CreneHn ¢ LEIBIM ITOKa3aTeiieM. bruHoM
HrroTona

35

CreneHsn ¢ LIEJIBIM IToKa3aTeaeM. buaom
Hrrotona

36

CrenenHast GyHKIUS C HATYpaTbHBIM U
eabIM IToKazareiieM. E€ cBolicTBa U

rpaduk

37

Kontponsnas padora: "CreneHnHas
¢ynkuusa. E€ cBoiictBa u rpaduk”

38

ApudmeTHueckuii KOpeHb HaTypaIbHON
CTEIIEHU U €ro CBOKMCTBA

39

ApudpmeTnueckuii KOpeHb HaTypaIbHON
CTEIIEHU U ero CBOMCTBA

40

[IpeoGpazoBaHus YUUCIOBBIX
BBIPAXEHH, COJIepKAIUX CTENIEHU U
KOpHHU

41

[IpeoOpa3oBaHus YHUCITOBBIX
BBIPKCHUH, COJIEPIKAIIUX CTCIICHU U
KOpHH

42

[IpeobpazoBaHust YUCIOBBIX
BBIPAXKEHU, COJECPHKALIUX CTEIICHU U
KOPHH

43

HppanmonansHble ypaBHEHUS.
OcCHOBHBIE METOIbI PEILICHUS
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VPPALMOHAJIBHBIX YPABHEHUI

HppanuoHaibHbIe ypaBHEHMUS.

44 OCHOBHBIE METO/IbI PEILICHUS
UppaAlMOHATIBHBIX YPaBHEHHIA
WppaunonanbHble ypaBHEHHUS.

45 OCHOBHBIE METO/BI PELLICHUS
UpPaLMOHATIBHBIX YpaBHEHUN

46 PaBHOCUIIBHBIE TTEPEXOIbI B PEILICHUU
HppalMOHAJIbHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TEPEXOIbI B PEILIEHUU
UppalOHAIBHBIX YPaBHEHUHA

48 PaBHOCUIIBHBIE TIEPEXOIbI B PELLICHUU
UppalMOHATIbHBIX YPaBHEHHM

49 PaBHOCUIIBHBIE TEPEXOIBI B PELLICHUU
UpPaLMOHATIBHBIX YpaBHEHUN
CgoiicTBa 1 rpaduK KOpHsI N-0if CTeTICHU

50 Kak (QyHKIIMH OOpaTHOM CTETICHH C
HaTypaJIbHBIM MOKa3aTesieM
CoiicTBa u rpaduk KOpHs N-0if cTeneHu

51 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTesieM
KonTponbras padora: "CsoiicTBa u

52 rpauk KOpHS N-Oi CTETIECHH.
WppaunonanbHele ypaBHeHHA"

53 CreneHsb ¢ pallMOHAILHBIM [TOKa3aTeIeM
U €€ CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM
U €€ CBOMCTBA

55 CreneHsp ¢ pallMOHAIBHBIM [TOKa3aTeIeM
U €€ CBOMCTBA

56 [oka3zaTenpHast pyHKIUS, €€ CBOMCTBA U
rpadux

57 Hcnonp3oBanue rpaduka GyHKIUN 1JIs
peleHust ypaBHEHUN

58 Ncnonk3oBanue rpaduka QyHKIMN 1715t
peleHus ypaBHEHHA

59 [TokazarenbHble ypaBHEHUS. OCHOBHbBIE

MCTOJBbI pCHICHUS ITOKAa3aTCIbHBIX
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ypaBHEHUH

[lokazarenbHble ypaBHEeHUsA. OCHOBHBIE

60 METO/bI peIIEHUs TTOKa3aTEeIbHBIX
ypaBHEHUN
[TokazarensHbie ypaBHEeHUss. OCHOBHBIE

61 METO/BI pEIICHUS TTOKA3aTEIbHBIX
ypaBHEHUU

62 KontponbHas padota: "[loka3arenpHas
¢ynkuus. [lokasaTenbHble ypaBHeHUS"

63 Jlorapudm yucna. CoiicTBa jJorapudpma

64 Jlorapudm uucna. CoiicTBa jgorapudpma

65 Jlorapudwm uncna. CoiicTBa jgorapupma

66 JlecsaTU4HbIE U HATypaJIbHbIC
JorapupmMbl

67 JlecsaTu4HbIE U HATypajbHbIE
Jorapudmpl

68 [IpeoGpazoBaHue BbIpakeHUH,
CoJepKAIIUX JOTapr(pMbI

69 [IpeoGpa3oBaHue BoIpasKEHUH,
coJieprKallux JorapuQmol

70 [IpeoGpa3oBaHue BbIpaskeHUH,
coJiepKaIuX JorapuQmol

71 Jlorapudpmuueckas QyHKLus, €€
CBOMCTBa U TpaduK

79 Jlorapudmuueckas QyHKIus, €€
CBOIiCTBa U TpaduK

73 Hcnonb3oBanue rpaduka GyHKIUM 115
peleHus ypaBHEeHHUH

74 Hcnonws3zoBanue rpaduka GyHKIUN IS
peleHus: ypaBHEHUN
Jlorapudmuueckue ypaBHEHHUs.

75 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUN

77 Jlorapudmudeckue ypaBHEHHS.
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OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUUECKUX ypaBHEHUN

PaBHOCHIIBHBIE MepexXoabl B pCIICHUU

8 JOrapuPMHUUECKUX ypaBHEHHI

79 PaBHOCHIIBHBIC TTEPEXO/IBI B PEIICHUN
JorapupMUUECKUX YpaBHEHHUH
Konrtponbnas padota:

80 "Jlorapudmudeckast GyHKIIHSL.
Jlorapudmuueckue ypaBHeHus"

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apTyMeHTa

83 APpKCHHYC, apKKOCHHYC U apKTaHTeHC
YHCIOBOTO apryMeHTa

84 APpKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeieJIeHue TPUTOHOMETPHUECKUX
(YHKIMI YMCIIOBOTO apryMEHTa
TpuronomeTpudeckast OKpyXKHOCTb,

86 OTIpe/IeIIEHUE TPUTOHOMETPUICCKUX
(YHKIMI YUCIOBOTO apryMeHTa

87 OCHOBHBIEC TPUTOHOMETPUIECKUE
hopmytbr

a8 OCHOBHBIE TPUTOHOMETPHUIECKHE
(hopmyIbI

89 OCHOBHbBIE TPUTOHOMETPUUECKHE
hopmytbr

90 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmybl

01 [IpeoOpazoBaHKe TPUTOHOMETPHUUCCKUX
BBIpaXKEHUI

92 [Ipeo6pazoBaHye TPUrOHOMETPUUECKUX
BBIPAKECHUN

93 [IpeoOpa3oBaHKe TPUTOHOMETPHUUCCKUX

BBIpaXKEHUI
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[IpeobpazoBanue TPUTOHOMETPUUECKHUX

94 .
BBIPAKEHUM

95 Peuienne TpuroHoMeTpu4YECKUX
ypaBHEHUN

96 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUH

97 Peienne TpuroHoMeTpUYECKUX
ypaBHEHUH

98 Pemrenne TpuroHOMeTpU4YECKUX
ypaBHEHUH

99 Peuienne TpuroHoMeTpu4YECKUX
ypaBHEHUH

100 Pemenne TpuroHOMeTpUYECKUX
ypaBHEHUH

101 Peuienne TpuroHoMeTpUYECKUX
ypaBHEHUH
KonTponbhas pabora:

102 "TpUrOHOMETPUUECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

103 [I0CJIEIOBATEILHOCTEN. MeTox
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTpaHUYCHHbBIE

104 MoCJIeI0BaTeIbHOCTH. MIcTOpus aHamm3a
OECKOHEYHO MaJIbIX

105 ApudmeTrnueckas mporpeccus

106 ['eomeTpuueckas nporpeccust

107 Beckoneuno yObIBaromias
reoMeTpHYECKasi IPOrpeccHs

108 Cymma 6ecKOHEYHO yObIBarOIICH
reOMETPUUECKOM Mporpeccuu

109 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Yucio e. Dopmyiia CI0KHBIX IPOLUEHTOB

110 JIMHENHBIN ¥ YKCIOHEHUUAIBHBIA POCT.
Uucno e. DopMyia cloXHBIX TPOLEHTOB

111 Hcnonws3oBanue nporpeccuu st

PEICHUA PCAJIbHBIX 3a1a4 IMPUKIaJHOTO
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Xapakrepa

Konrtponbnas pabdora:

112 "ITocnenoBaTeIbHOCTH U IpOrpeccuu’”

113 HenpepriBHbIC (DYHKITNU U X CBOWCTBA

114 Touxka pa3psiBa. ACUMITOTHI TPaQHUKOB
byHKIHI

115 CpoiicTBa GyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 CaoiicTBa (QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

117 MeTto MHTEPBAJIOB [l PELICHUS
HEPaBEHCTB

118 MeTto MHTEPBAJIOB JIJIsl PELIEHUS
HEPaBEHCTB

119 MeToxa HHTEpPBAJIOB JJIsl pEIICHUs
HEPaBEHCTB

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 pemeHus 3a1a4d

121 [IpuMeHeHue CBOMCTB HENPEPHIBHBIX
(GyHKUMI 1715 pelieHus 3a1ad

122 [lepBas u BTOpas Npon3BOAHbBIE
byHKIIUN

123 Onpenenenue, reOMETPUYECKUN CMBICTT
MIPOU3BOTHOMN

124 Onpenenenne, GU3MUECKUN CMBICTT
MIPOU3BOJIHOMN

195 VYpaBHeHHUe KacaTeJIbHON K TpaduKy
byHKIIIN

126 VYpaBHEeHHE KacaTeIbHOU K rpauKy
byHKIIIN

127 [Ipon3BoiHBIE AIIEeMEHTAPHBIX (YHKIUN

128 [Tpou3BogHBIEC STIEMEHTAPHBIX (DYHKITHI

129 [IpousBoaHas cyMMBbl, IPOU3BEICHMS,
YaCTHOTO U KOMITO3UIIMH (DyHKIIMNA

130 [Ipou3BosHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O U KOMITO3ULIMU (DyHKIIMH

131 [Ipon3BoaHass CyMMBI, IPOU3BEACHMUS,
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YaCTHOTO ¥ KOMITO3HIIHA (HYyHKITUH

132 Konrtponsnas padora: "[IpouszBoanas” 1 1

133 [ToBTOpenue, 0600mIEeH e, 1
cucTemMaTu3anus 3HaHui: "YpaBHeHus"

134 [ToBTOpenue, o600IIEHNE, 1
cucreMaruzaius 3HaHui: "OyHkuun"

135 Hrorosas koHTpoJIbHAs paboTa

136 Hroroas xoHTpopHAs paboTa 1

137 Hrorosast koHTpONIEHAS paboTa

138 [ToBTOpeHue, 0606H1€HI:I€, 1
CUCTeMAaTH3aIMsl 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 138 11

[NPOIT'PAMME
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11 KIIACC

Ne i/

Tema ypoka

Koaun4decTBo 4acoB

KonTpoabHubie

Bcero
padoThI

Jara
HU3yYeHust

[IpuMeHeHne Npon3BOJHOM K
UCCIIeIOBAaHHIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
uccieaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne NpoOU3BOJHOM K
UCClIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumMeHeHne Mpou3BOJHOM K
UCCIICIOBAaHUIO (DYHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne NpoU3BOJHOM K
uccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenue HauOoIIBIIETO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(yHKIMH Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HaVMEHBILIET0 3HAYEHUS HEIIPEPBIBHOU
(byHKIMU HA OTpe3Ke

Haxoxnenne HanOombIIero u
HAMMEHBIIETO 3HAUCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

10

11

HaxoxxaeHrne HauOobIIIEeTro U
HaWMEHBIIIETO 3HAYEHUS HEMPEPHIBHON
(yHKIMH Ha OTpe3Ke

Haxoxnenue HanOOIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHON
(bYHKLINU Ha OTpe3Ke
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12

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GYHKIIUU Ha OTpe3Ke

13

[IpumeHneHue MPOU3BOTHOM JJIst
HAXOKJICHUS HAWIYYIIEro PEIICHUS B
MPUKJIAHBIX 33a/1a4ax

14

[Iprumenenre npou3BOIHOM IS
HAaXO0K/JICHUS HAWIYYILEro perieHus B
MPUKJIAJIHBIX 3a7a4ax

15

[IprumeneHnne npou3BOIHOM IS
onpeIeNICHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoro GopMyIIoil uiu
rpagukomM

16

[IpumeHneHne npou3BOIHOM IS
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTro (OpMyJION MU
rpaduxom

17

Komnoszunus ¢pyHkmit

18

Kommosurust GhyHKImit

19

Kommnosumus dyHkimit

20

['eomeTpuueckre 00pa3bl ypaBHEHUH
Ha KOOPJIMHATHOM MJIOCKOCTH

21

I'eomeTpuueckue 00pa3bl ypaBHEHHIMA
Ha KOOPAMHATHOM IJIOCKOCTU

22

Kontponbnas padota: "MccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

23

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX

24

ITepBooOpa3Hble 31EMEHTAPHBIX
¢byuxuuii. [IpaBuna HaxoXaACHUS
NepBOOOPA3HBIX

25

26

[TepBooOpa3HbIe 31eMEHTAPHBIX
¢bynkmii. [IpaBrina HaxoxIeHHS
epBOOOPaA3HBIX

Nurerpai. ' eoMeTpu4eCKuid CMBICIT
UHTErpaja

27

Brruuciienue onpeaenéHHOro
uHTerpana o ¢popmyine Herorona-
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JleiiOaMIa

28

Brrunciienue onpeaenéHHoro
uHTerpana no gopmyne HprotoHa-
JleitOaMIAa

29

[Ipumenenne nHTErpana s
HaXOXJICHUA Hnoma;[eﬁ IIJIOCKHUX

¢uryp

30

[Ipumenenne uHTETpaNa I
HaXO0XIEHHUSI 00BEMOB
F€OMETPUUYECKUX T

31

[Ipumeps! perieHuit
nuddepeHImanbHBIX YpaBHECHUN

32

[Ipumeps! perenuit
muddepeHInanbHbBIX YpaBHEHHHA

33

34

MatemaTrueckoe MOJEITUPOBAHHE
peasbHBIX MPOIECCOB C MMOMOIIIBIO
nuddepeHImanbHbIX YPaBHECHUN

KonTponbhas pabora:
"IlepBooOpa3Has u uHTerpan”

35

Tpuronomerpudeckue QyHKIIMU, HX
CBOMCTBa U TpauKu

36

Tpuronomerpudeckne QyHKIUU, UX
CBOWCTBA U TpaduKu

37

Tpuronomerpudeckue QyHKIIMU, HX
CBOMCTBa U TpauKu

38

Tpuronomerprudeckne QyHKINU, HX
CBOWCTBA U TpaduKu

39

Tpuronomerpuueckue QyHKIUN, UX
CBOMCTBA U TpaduKu

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOLLBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

42

O160p KOpHEH TPUTOHOMETPHUECKHUX
YPaBHEHUI C TIOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
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OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUH C TIOMOILIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44 PerreHne TpuroHOMeTpUYECKUX
HEPABCHCTB

45 Pemenne TpuroHoMeTprUYeCKIX
HEPABEHCTB

46 Pemenue TpuroHOMeTpUIECKUX
HEPABCHCTB

47 Pemenne TpUroHOMeTpUYECKIX
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (QYHKIIUM.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKAa3aTeIHbHBIX HEPABESHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIHHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
orapu(pMUUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PEIICHUS
Jorapu()MUUECKHX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEIICHUS
norapu(pMUYIECKUX HEPABEHCTB

57 OCHOBHBIE METO/BI PEIICHUS
UppalMOHANILHBIX HEPABEHCTB

58 OCHOBHBIC METOJIBI PEIICHUS
HUPpaIMOHAIILHBIX HEPABCHCTB

59 OCHOBHBIE METOBI PEIICHUS
HUppaIMOHAJILHBIX HEPABEHCTB

60 OCHOBHBIE METOJIBI PETICHHUS
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MPPALMOHAIBHBIX HEPABEHCTB

61

I'paduueckue METObI peLICHUs
UPPALUOHAIIBHBIX YPaBHEHHUI

62

I'padmueckne MeTo bl peleHHs
UpPpaLMOHATILHBIX YpaBHEHHM

63

I'pacduueckue MeTOABI pemIeHUS
MOKAa3aTeIbHBIX YPABHEHHIA

64

I'paduyeckue MeToab! pereHus
MOKa3aTeIbHBIX HEPABEHCTB

65

I'padmuyeckue MeToABI pemieHUs
JIorapu(MUUECKHX YpaBHEHUI

66

I'paduueckue MeTobI peleHus
orapu(pMUYIECKUX HEPABCHCTB

67

I'pacdmuyeckue MeTOABI pelieHUsS
norapu()MUIECKIX HEPABEHCTB

68

I'paduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

69

I'padmueckue MeToAbI pereHUs
MOKa3aTeIbHBIX U JOTapUPMUUECKUX
YpaBHEHUU

70

I'padmyeckue METOABI peIIeHUS
MOKA3aTeIbHBIX U JOTapU(PMUUECKIX
HEPaBEHCTB

71

I'paduueckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(PpMHUUECKUX
HEPaBEHCTB

72

KonrponbHas pabora:
"UppanunonanbHble, MOKa3aTEIbHbIC U
norapugmuuecKkre HepaBeHcTna"

73

KommnekcHble uncna. Anredpandeckas
U TPUTOHOMETpHUYECcKast (POPMbI 3aITUCH
KOMILJIEKCHOT'O YHCia

74

KommiekcHbie uncna. Anredpandeckas
U TPUTOHOMETpHUYECcKast (POPMBbI 3aITUCH
KOMIUIEKCHOTO YHClia

75

ApudmeTrnueckre onepaiuu ¢
KOMIUIEKCHBIMU YHCTIaMU
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ApudmeTnueckue onepannu ¢

70 KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJUHATHOM TIOCKOCTH

78 N3006pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit
CTENEeHH U3 KOMITJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oit
CTENEHM U3 KOMIIJIEKCHOTO YUCIIa
IIpMeHEeHnEe KOMIUIEKCHBIX YUCEN IS

81 pereHust GU3NISCKUX U
reOMEeTPUUECKHX 3a7a4

82 Konrtponsnas padora: "KomruiekcHble
yucna"

83 HatypanbHbie u 11e51b1e Yrciia

84 HatypanbHble u Lesble uncia

85 [IpumeHeHne MPU3HAKOB AEIUMOCTH
LEJbIX YUCell

86 [TpumeHeHue MpU3HAKOB AETUMOCTH
LEJbIX YUCell

87 [IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
LIEJIBIX YUCEJI: OCTATKH 110 MOYJIIO

90 [TpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumeHeHne MPU3HAKOB AEIUMOCTH

91 LENBIX YUCeN: anroput™ EBkmuma mst
pelIeHus 3a1a4 B LIETIbIX YMCIaxX

92 Kontponbnas pabota: "Teopust menbix
qucen"
Cucrema 1 COBOKYITHOCTb YpaBHEHUI.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-

CIIEZICTBHUSA
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94

CucremMa 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIC/ICTBHS

95

OCHOBHBIE METOBI PEILIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUN

96

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEM MppalMiOHAIbHBIX
YpaBHEHUI

97

OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHbIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEJIbHBIX
YpPaBHEHUU

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYTIHOCTEH JIorapu(pMUIECKIX
ypaBHEHUU

101

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHBIX 001acTell HAyKH U
peaNbHOM JKU3HU, HHTEPIIPETALINS
IIOJIyYEHHBIX PE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX o0acTell HayKH U
peaNbHOM JKU3HU, HHTEPIIPETALINS
IIOJIyYEHHBIX PE3yJIbTaTOB

103

[IpuMmeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKHX 3aa4 U 3a7a4 U3
pa3nUYHbIX 00JacTeil HAyKU U
peaNbHOM JKU3HU, HHTEPIIPETALIHS
MOJTyYEHHBIX Pe3yJIbTaTOB

104

KonTponbhas pabora: "Cucremsl
palMoOHAIBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUICCKUX
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ypaBHEHHH"

105

PanmonaneHble ypaBHEHUS C
napaMeTpamMu

106

PanyonaibHble HEpaBEHCTBA C
napameTpamu

107

PanmonaneHble cucTeEMBI €
napaMeTpaMu

108

WppanmonansHble ypaBHEHUS,
HEpaBEHCTBa C MapaMeTpaMu

109

HppanmoHanbHble CUCTEMBI C
napaMeTpamMu

110

[TokazarenabHble ypaBHEHUS,
HEpaBEHCTBa C MapaMeTpaMu

111

Iloxa3zaTenbHBIE CUCTEMEI C
rnapameTpamMu

112

Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBa C MapaMeTpamMmu

113

Jlorapudmudeckne CUCTEMBI C
napameTpaMu

114

Tpuronomerpuyeckue ypaBHEHUS C
napaMmeTpamu

115

TpuroHoMeTpuyeCKre HEPaBEHCTBA C
napaMeTpaMu

116

TpuronoMmeTpuyeckrue CUCTEMBI C
napameTpamu

117

[TocTpoeHue u uccinenoBaHue
MaTeMaTHYECKUX MOJIENIEH peaabHbIX
CUTYallMi C TOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[TocTpoeHue u ucciaenoBaHue
MaTEMaTHUYCCKUX MOILGJIGfI PCAIbHBIX
CUTYallui C IOMOIIBIO CUCTEM
YpPaBHEHUH C MMapamMeTpamu

119

[TocTpoenue u nucciaenoBaHue
MaTEMaATHYCCKHUX MOI[GJICI;'I PCAJBHBIX
CUTYAIIMI C MOMOUIBIO CUCTEM
YpaBHEHMI ¢ TapaMeTpamMu

120

KonTponbhas pabora: "3anauu c
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napamerpamu"

121

[ToBTOpenue, 06001IeHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenwue, o600mIEeH e,
cucTeMaruszanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpeHwue, 06001IeHNE,
cUCTeMaTH3alus 3HaHW: "Y paBHEHUSI.
Cucrtembl ypaBHeHUI"

124

[ToBTOpenue, o600IIEHNE,
CUCTEeMaTH3aINsI 3HAHWI:
"HepaBencrna"

125

[ToBTOpenme, 0600mIEeH e,
CHCTEeMaTH3aIus 3HaHUH:
"HepaBencTna"

126

127

[ToBTOpenue, 060061IEHNE,
CHUCTEMaTH3AIMs 3HAHMI:
"HepaBencrtna"

[ToBTOpeHme, 006001ICHNE,
crucTeMaTH3alus 3HAHHM:
"IIponsBoaHas u €€ npumeHexnue"

128

[ToBTOpenue, o600mIEeHNE,
CHCTeMaTH3aIus 3HAaHUHU:
"[IpousBojHas u e€ npumeHeHue"

129

[ToBTOpenue, 06061IEHNE,
cUCTeMaTH3alis 3HaHUH:
"[IpousBonHas u e€ npumeHeHue"

130

[ToBTOpeHwue, 06001IeHNE,
cuctemaruszanus 3Hanuil: "MHrerpan u
ero npuMeHeHue"

131

[ToBTOpenue, o600mEeH e,
cucreMartu3anus 3Hanuit: "Oynkuun"

132

[ToBTOpenwue, 060061IeHNE,
cucreMaru3anus 3Hanuii: "Oynkuun"

133

[ToBTOpenue, o600mEeH e,
cucteMartu3anus 3Hanuit: "OyHkuun"

134

Hrorosas KOHTPOJIbHAasA pa60Ta

135

HtoroBas KoHTpoJibHAs paboTa

136

[ToBTOpenwue, o600mIEeHNE,
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cUCTeEMAaTHU3alUA 3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

* MaremaTnka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro ananusa, 10 kmacc/
Mepzisax A.I'., Homuposckuii J[.A., [TonskoB B.M.; mox penakuuei
[Tononsckoro B.E., O61iecTBO ¢ orpaHUiYe€HHON OTBETCTBEHHOCTHIO

M3 narensckuii ientp «BEHTAHA-I'PA®y; AxkuimonepHoe 0011IeCTBO
«3narensctBo «IIpocBemenue»

* Maremaruka. Anre0dpa u Hayana MaTeMaTH4ecKoro aHanmsa, 11 kmacc/
Mep3snsik A.I'., Homuposckuii [I.A., [Tonakos B.M.; nox penakuuei
[Togonsckoro B.E., O61iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
N3 narensckuii ientp «BEHTAHA-I'PA®y; AxuimonepHoe 0011IeCTBO

«M3marenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHAJIBI J1JI1 YYUTEJIS
MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A, TEOMETPUS 10kiacc Metoanyeckue peKOMEH AU K

yueOonuky A. I'. Mep3nska, /. A. Homuposckoro, B. b. Tlonskosa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmmoreka IJOK
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I
[Mpouymeposaso, nposyposano

M 3AKPEILIEHO NEUATRIO
40 nMeT
s

PEKTOP WIKOJIBI Y Crapocensuesa J1.B,




