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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMPOTPAMME CPEIHEro OoOIIero oOpazoBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCs Ha YpPOBHE, HEOOXOIUMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIu3a 3aKJIaJbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKA3bIBATH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyrolel MpOJOJDKUTENIbHONM  KOHIEHTpAalud BHUMAHMUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIIapaToM, Y HUX MOCJIEI0BAaTENbHO (popMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOIIMMCS MHOXKECTBAa HATypajbHBIX, IENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX 4YHCeN, ocoOble CBONCTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS JUIsl PEIleHUsl pa3uyHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YPOBHE CpeIHero oOmero o0pa3oBaHHsA, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUU, HEPABEHCTB W CHUCTEM, a TakKxXke 3ajad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHas JTUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX CcTerneHu W Jiorapudmbel. brarogaps uszydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HHU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CHTYalHi,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUW pPACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPUWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOHUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTyallMii, WCCIACAOBAHHUSA DJTHX MOJENed C TIOMONIBIO armapara anreOpbl
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4yaca B HE/IEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

HarypanbHbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkinaa s pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

PannonansHeie uunciaa. OOBIKHOBEHHbIE W JECATUYHBIE JpOOU, IPOLIEHTHI,
OeckoHeuHble mNepuoanueckue npodu. IlpumeneHue npodeil U MPOLEHTOB IS
peLIeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpacieil 3HAaHUHN U peabHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPAMOHAIBHBIE YHCIIA.
Apudmernueckrue onepanMu € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JEUCTBUTEIBLHOIO YKCIa U €ro cBoiicTBa. [Ipubnnk€HHbIE BHIYUCICHUS, MTPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

CuHyC, KOCHUHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO0 aprymMeHTa. ApPKCHHYC,
aApPKKOCHMHYC M apKTaHI€HC YMCIOBOI'O apryMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOrOWwiIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMU
kodpdunmnenramu. Teopema Buera.

KommnekcHble uucia. Anredpavueckass W TpPUTOHOMETpUYECKas (QOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCEeT IS PEIICHHs (PU3UUECKUX U TEOMETPUUICCKUX 3a1ad

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHoBHBIC METO/IbI pelieHust
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUM.
IIpeoOpa3oBaHue BBIPAKEHUM, COAEPKALUX JTOTaAPUPMBI.
OcHoBHBIE TPUTOHOMETPUYECKUE (bopMyIbL. ITpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoMETpUYECKUX YPaBHEHUM.
Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX

ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U

CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUs, IPUMECHEHHUE ONPEICIUTENS Uil PEILICHMS



CUCTEMBl JIMHEWHBIX ypaBHEHMM. PeleHne npuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue MOCTPOEHHOM MOJEIN C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PeanbHON CUTyallUH C ITOMOUIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKd U peanbHOMN
KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosumms Qyukiuii. I'papuk  yHkium. DnemeHTapHble MpeoOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpoMexyTku 3HaKONOCTOSSHCTBA. YETHBIE U HeuéTHbIe (QyHKIUU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHas (DYHKUMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U IPAPUKHU.
TpuronomeTpuyeckass OKpyKHOCTb, OIPEJEIICHNE TPUTOHOMETPUUECKUX (DYHKIUH
YHUCJIOBOI'O apryMEHTA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHM C  MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMEeTpuYeCKUX HEPABEHCTB.

QOyHKIMOHAIbHBIE 3aBUCUMOCTH B pPEalIbHbIX MPOLECCAX U SBICHUSIX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMsl ITOCJIEAOBATEbHOCTEH. MeTon
MaTeMaTU4eCKOn VHTYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuuecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TeOMETPpUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCHOHEHIIMAIBHBIA pOCT. Yncio e. @opmyia CI0KHBIX
NpoLEeHTOB. Mcrnonb30BaHWE MPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (yHKIIMM W WX CBOMcCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkiuid. CBoiicTBa (GYHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEpaBEeHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
byHKIUI 1715 penieHus 3aaa4.

MHo:xecTBa M JIOTHKA

MHOXecTBO, oOIepalMd HaJ MHOKECTBAMM M HUX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOKECTBEHHOIO —ammapara  JUis



ONMCAHMS PEATbHBIX MPOLECCOB WM SBJICHHUI, NPH PEIICHUH 3aJad U3 JAPYTrux
y4€OHBIX NMPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[lepBas u BTOpas npousBoaHbie GyHKIUU. Onpenenenne, reOMeTpUIECKUA 1
buznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass — cymMBlL,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

[TpumeHeHne NPOU3BOAHON K HMCCIEI0BaHUIO (YHKIUI Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLIMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEILICHUS B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

11 KJIACC

Crenenp ¢ uenbiM  mnokaszarenieM. buHom Hprotona. Hcnosb3oBanue
MOAXOSIIEH (OPMBI 3aIMUCH ACHUCTBUTEIBHBIX YUCEN JJIsl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C panMOHAJIBHBIM IIOKa3aTelieM U €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Crernennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUU OOpaTHOM
CTEIEeHU C HaTypaJIbHbIM MOKa3aTeIeM.

Jlorapudm wuymcna. CpoiictBa mnorapupma. JlecsiTuuHble UM HaTypasbHbIC
JorapuMsl.
YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYINHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

Jlorapudmuueckue ypaBHEHUS. OcHoOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEeIbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIUOHATBHBIX HEPABEHCTB.

[TokazatenbHass u jorapupmuyeckass (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3zoBanue rpadukoB GyHKIMMA 71 pellIeHUs YpaBHEHUH.

OCHOBHbIE METOJIbl PEIIEHUST CHCTEM U COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lUYHbIX o0JacTeld HayKd M peajbHOU
JKWA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

['padmyeckue MeTOABI pelleHUsT YpaBHEHHUW W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TepBooOpa3Has, OCHOBHOE CBOICTBO miepBoOOpa3HbIX. IllepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS TIEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleiouuna.

[IpumMeHeHue uHTErpana A HAXOXKIACHUS IUIOMAAeH IUIOCKHX (Uryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryispHas (GU3NYecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTHUECKUX MPpoOIieM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIPUHUMATh,  (POpMyIHpoBaTH M TPEOOPA3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(IpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIIUIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIINHU, TAHHBIX, HEOOXOJUMBIX IJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIIHIO, MPEACTABISIThL €€ B pa3iuyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOy4arouiuiicss HOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYMUCIICHUS, TIPaBUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC M APKTAHTEHC YHCIIOBOIO
apryMeHTA.

CBOOO/IHO ONEpUPOBATh MOHATUSIMHU: HATypalbHOE U LEJIO€ YHUCIO,
MHO>KECTBA HATypAJIbHBIX M LEJBIX YUCEN, UCIOJIb30BATh IPHU3HAKHU JEINMOCTH
uensix yncen, HOJ[ u HOK nHarypasibHbIX uncen s pelieHus 3ajad, IpUMEHATh
anroput™ EBKknmnna;

CBOOOJHO ONEpPUPOBATH IMOHATUEM OCTaTKa IO MOJYJIO, 3alHChIBAThH
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATh IMOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOW (hOpME, BBIMOJIHATH ApUPMETUUECKUE ONEpalii ¢ HUMHU U
n300paxkaTb Ha KOOPANHATHOMN INIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJIHO OIEpPUPOBATh MOHITUSAMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS Y YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX YPAaBHECHUM, NPUMEHSATh METOJ HWHTEPBAJIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH TMOHATUSAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOUYJIEH ¢ IedbIMH KOo3(p(dULIUEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKUN CMBICI,
WCITIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C MIOMOIIBK CUCTEMBI JJUHEWHBIX YPABHEHU,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH ITOJYyYECHHBIA pE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKEHNH;

BBITNIOJIHATH MPE0OPa30BaHUs YMCIOBBIX BBIPAKEHUH, COJEPIKAIIMX CTEEHH C
palMOHAJIBHBIM [TOKA3aTEeJIEM;



UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHbIE U
Jorapu(pmMUUECKU€e YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEN;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl ISl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHHI;

CBOOOZIHO ONEpUPOBAaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajireophl.

DOyHKUMHA U TPaPuKu:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIUS, COCOOBI 3a/laHus (PYHKIUH,
B3aUMHO 0OpaTHble (QYHKIUH, KOMHOO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPyHKUMHU, HYJIH QYHKIIHH, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA,

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
nepuoInyecKkue (PyHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HaUMEHbIee 3HaYeHHe (QYHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIHUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUPOBATh TOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GyHKUHHU, BBITIOJHATH 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPA(UKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: MOKa3aTeslbHAas MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BAThb MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTbD,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCcKOro aHaJm3a:



cBOOOZIHO ONEpUPOBATh MOHATHUAMHU: apupMeThyecKkas MU TeOMETpUUYeCcKas
nporpeccusi, 06CKOHEUHO yOBbIBaroIIasi reOMETpUUECKasi MPOrpeccrs, TMHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUMU U PEIIEHUs pealbHBIX 3a4ad IMPHUKIALHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro aHajlIn3a KaK aHajlu3a
OECKOHEYHO MaJbIX;

CBOOOJHO OINEPUPOBATH MOHATUSIMH: HENPEpPBIBHbIE (PYHKIUU, TOUYKH
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Tpadrika GyHKINH;

CcBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIUS, HENpEepbIBHAs Ha OTpE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 715 peLIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIE
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCITIOJIb30BAaTh TEOMETPUUECKUN U (DU3UYECKUN CMBICT MPOU3BOIHON st
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hal
MHO>KECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCAHUSI PEeaIbHbIX
MPOLIECCOB U SBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX y4E€OHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

Havana maTeMaTH4ecKoro aHajmsa:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl HCCIIEIOBaHUSI (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOM3BOJHYIO [JIS HAXOXKJIEHUS HAWIYYIIero pElIeHUs B
NPUKIAAHBIX, B TOM YHCIE€ COLMAIbHO-DPKOHOMMYECKHMX, 3ajadax, s
OTNpENENICHUs] CKOPOCTH W YCKOPEHHUs mpolecca, 3aJaHHOTO (GopMysol uiu
rpaduxom;



K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYHUT CIICTYIONTHE
MPEIMETHBIC PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAIIA3ay:

CBOOOIHO OIEpPUPOBATH TMOHATHEM: apU(PMETHUCCKU KOPEHb HATypaIbHOU
CTETICHU;

CBOOOTHO OTIEPUPOBATH MOHATHEM: CTCTICHD C PAIlMOHAIBHBIM TTOKa3aTelIeM;

CBOOOJHO OIEPUPOBATHh TMOHATUAMH: JIOTapu(M dYWcTa, NCCATHYHBIE W
HaTypaJIbHBIC JIOTaPU(PMBL;

YpaBHeHHS U HEPaABeHCTBA:

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: HUPPALUOHAIBHBIC, MMOKAa3aTEIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PELUIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYHIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAJIBHBIX, [T0KA3aTEIbHbIX U
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
CoZIeprKallle MOYJIM U TapaMeTphl;

OPUMEHATH TpaduyecKue METO/Ibl JUIsl PELIEHUs] YPaBHEHUI 1 HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIUPOBATh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIIPETUPOBATH ITOJyYECHHBIN PE3yJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (YHKIIMIA;

CTPOUTh TIEOMETpPUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBEHCTB Ha
KOOPJAWHATHOW MJIOCKOCTH;

CBOOOJIHO  OMEpPUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
bynxmi;

OPUMEHATh (QYHKIUM Ui MOJEIUPOBAHMS U HCCIENOBAaHUS PEaJIbHBIX
IIPOLIECCOB.



Havana MmaTeMaTH4eCKOr0o aHaJIN3a:

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBINI
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKUHUNA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitbnuna;

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha INPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelmarbh NpUKIAIHbIE 3aJa4d, B TOM YHCIE COLMAIbHO-?KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHAJN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Komnuect
HasBanwue pazaena (Temsl) OcHOBHOE coJiepKaHue OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
BO 4YacCOB
MH 0IKECTBO 11 eﬁ CTBHTEIbHBIX 2 4 MHO)KGCTBO, onepaum/l HaJl MHOX>XECTBaAMHU U HCHOJ’II:BOB&T b TeOpeTI/IKOMHO)KCCTBGHHLII/I annapaT JJIs1

yrcesl. MHOTOYJIEHBI.
PanmonanbsHble ypaBHEHUS U
HEPaBEHCTBA.

CucteMbl TUHEHHBIX YPABHEHUI

ux cBoiictBa. [uarpammel Ditnepa - Benna.
[IpumeHeHue TeOpPEeTUKOMHOKECTBEHHOTO
amnmapara JUIs pelieHus 3aaa4. PannonansHeie
yucia. OOBIKHOBEHHBIE U IECATUIHBIE IPOOH,
MPOLIEHTHI, OECKOHEUHBIE IEPUOANIECKUE
npobu. [Ipumenenune mpobeii 1 IpOIEHTOB s
pEIICHUs NPUKIAaJHbIX 3a1a4.
JeiicTBUTENbHBIE YUCIIA.

PanmonanbpHble U HppalliOHaTbHbBIE YHCIIA.
Apudmerrueckue onepanun ¢
JIEHCTBUTEIHHBIMHU YHCITAMHU.

Moynb AeHCTBUTENBHOTO YUCIIA U €T0
cBoiicTBa. [IpnbnmkéHHbIe BEIYUCICHNUS,
MIpaBUJIa OKPYTJIEHUS, IPUKHIKA U OLICHKA
pe3ynpTaTta BeruuciaeHniH. OCHOBHBIE METOIBI
pEelIeHus IeNBIX U IPOOHO-pAIlOHATBHBIX
YpaBHEHUI U HEPABEHCTB. MHOTOUJIEHBI OT
OJHOM TIepeMeHHOM. JlesieHrne MHOTOYJIEHA Ha
MHOTrO4IeH ¢ octatkoM. Teopema besy.
MHOTO4JIeHH ¢ HEeIbIMH KO3 (DUITMEHTaMH.
Teopema Bueta. Pemenue cuctem JIuHEHHBIX
ypaBHEHUI. MaTpH1ia CUCTEMBI TMHENHBIX
ypaBHeHuH. Onpenenurenas MaTpuLsl 22, ero
FEOMETPUYECKUN CMBICII U CBOMCTBA;
BBIUMCJICHHE €T0 3HAUEHUS; TPUMEHEHNE
OTIpeACTUTENS ISl PEIICHNST CUCTEMBI
JIMHEWHBIX ypaBHEHUU. Pernienue npukiiaaHbix
3a[a4 C IOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUI

OIMCAaHMs XOJa PELICHU MATEMATUYECKUX 3314, a TAK¥Ke
peaNbHBIX IpoIeccoB U sBiIeHUH. OneprupoBarh
HOHSTHAMH: pallIOHATIBHOE YK CII0, OECKOHEUHAs
TeproArYecKas Apo0b, MPOLEHTHI; UPPAIIIOHATBHOE H
JEUCTBUTEIBHOE YUCIIO; MOAYJb IEUCTBUTEIBLHOIO YHACHA;
HCIIO0Nb30BaTh ATU MOHATHUS IIPU MPOBEACHUU PACCYKICHUN
Y J0Ka3aTeIbCTB, MPUMEHATH APOOH U MIPOIIEHTHI IS
peueHus NPUKIAIHBIX 3a1a4 U3 PA3IMYHBIX O0Tpacieil
3HaHWI U peasbHOH Ku3HU. Mcrons30BaTh NpuOIMKEHHBIC
BBIYMCJIEHHUS, TIPaBUIIa OKPYIJIEHUS, IPUKUJKY U OLICHKY
pe3yiabTaTa BeluuciaeHU. IIpuMeHATh pa3nuyHbIe METO/BI
pelIeHrs PalMOHATBHBIX U APOOHO-PAIIMOHATEHBIX
YpaBHEHUIL; a TAKXKE METOJ UHTEPBAJIOB JJIS1 PELLICHUS
HepaBeHCTB. OnepupoBaTh NOHATUSIMU MHOTOUJIEH OT
OJIHOM NIEPEMEHHOM, €ro KOPHU; IPUMEHSATD JCICHHE
MHOTOWIEHA HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u
Teopemy Buera mist permenus 3agad. OnepupoBath
MOHATUSIMU: CUCTEMA JIMHENHBIX YPaBHEHUH, MaTpUla,
onpeaenuTesb MaTpullsl. Mcnonb3oBaTh CBOMCTBA
onpeneauTens 2 X 2 sl BBIYUCICHUS €ro 3HaYCHUs,
MPUMEHSATD ONPEAECIUTENN I PELIEHUS CUCTEMBI
JUHEHHBIX ypaBHEHUM. MoienupoBaTh peajibHble CUTYalluu
C IOMOIIBIO CUCTEMBI JIMHEHHBIX YPABHEHUM, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENH € TOMOILBIO MATPUIL U
ONpeleIUTeNIeH, UHTEPIIPETUPOBATH MTOJTYUCHHBIN
pe3yabTaTt




OHepI/IpOBaTL TIOHATHUAMU q)YHKHI/Iﬂ, CIIOCOOBI 3aJaHusA

Oynknuu u rpaduxu. CreneHHas 12 ®DyHKIHA, CIOCOOKI 3a1aHUs (PYHKIIUU.

(YHKITHS C IENIBIM T0Ka3aTeieM B3aumno oOpatHbIe QYHKITHTL. (byHKHI/H:I’ B3aHMHO OOpaTHBIE (YHKIKH, KOMIOSHIIKA
Kommosutmst dysximit. Tpaduk by, (dhyakmi, rpaduk GyHKINH, 00JaCTh OpeeTIeHHS U
DnemeHTapHbIe TIpeoOpa3oBaHus TpaduKoB MHOYXCCTBO 3HAYCHHIL QYHKLIH, HYIH QyHKIMH,
O T p—— IIPOMEKYTKU 3HAKOIIOCTOSIHCTBA; JIMHEIHAs, KBapaTUIHasl,
MHOECTBO 3Havenui (yrKim. Hym OpoOHo-TMHEelHas U cTeneHHas: GYHKUIUH. BeImomHsATh
s, TIPOMEIKYTKH 3HAKOTOCTOSHCTRA. 3JIEMEHTapHbIe TIpeoOpa3zoBanus rpadukoB QyHKINUH. 3HATH
USTHEIE H HEUSTHBIE ByHKITIH. 1 YMETb AOKa3bIBaTh YETHOCTH MJIM HEYETHOCTH (DYHKIINH,
Meprouueckue byHKmm NEPUOJNYHOCTD (DYHKIIMU, HAXOAUTH MPOMEKYTKH
TIPOMEYTKH MOHOTOHHOCTH (hyHKI[HH MOHOTOHHOCTHU (DYHKIIUH, MAKCUMYMbI 1 MUHUMYMBI
MaKCHMYMBI B MHHHMYMBI (yHKI[HH (hyHKIIMY, HAaNOONBIIIEe U HANMEHbIIIee 3HaUYeHUE (PYHKIINU
HanGobiiee i HANMEHBLICE SHAUCHIE Ha npoMexyTke. DopMyIupoBaTh U WLTIOCTPUPOBATH
(bysKimm Ha TpomexyTie. Jnneiinas rpaduyecKu CBONCTBA TMHEHHOH, KBaIpaTHYHON, TPOOHO-
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KBaJpaTHYHAas U IpOOHOMUHEHHAs (DYHKIIHH. JMHEHHO} 1 CTENCHHOR QYHKINTA.
DIEMEHTAPHOE HCCIIE/IOBARME H IOCTPOCHHE Bripaxkats popMynamMu 3aBUCIMOCTH MEXIY BETHUYUHAMH.
IpAQUKOB STHX (yHKIH 3HaTh ONpe/IeIeHNE U CBOMCTBA CTEIICHH C LIEJIBIM
CreneHsb ¢ LenbIM nokasareneM. bunom moKasaTeneM; NOAXOMANLYI0 dhopiy 3aIHCH
HeoToHa JEeHCTBUTEIBHBIX YUCET IS PELICHHUS IPAKTUIECKUX 3a7a4
CrenenHast QyHKIHS C HATYPATbHBIM ¥ enpiv| 1 HPCACTABICHHA JAHHBIX
nokazatenieM. E€ cBoiicTBa u rpaduk

ApHbMeTHuUeCKHi KopeHb N-0ii 15 ApudmeTrnueckuii KOpeHb HATYPaTbHOM DopMyTUpOBaTh, 3AMKUCHIBATH B CAMBOJIMYECKOH (opme 1

CTEIEHHU.
HppaurioHanbHble ypaBHEHUS

CTETeHHU U ero cBoicTBa. [IpeobpazoBanus
YHUCIIOBBIX BBIPAKEHUH, COIEPKAIINX CTEIIEHI
1 KOpPHHU.

WppanmonansHble ypaBHeHUs. OCHOBHBIC
METO/IbI PEILIEHUS HPPALMOHATIBHBIX
ypaBHEHUH. PaBHOCHIIbHBIE ITEPEXO/IBI B
pEIIeHNH UPPANNOHAIBFHBIX YPaBHEHUH.
CgoiicTBa 1 rpadvk KOpHS N-0if CTENEHN KaK
(GyHKIMM 00paTHOW CTENEH! C HATYPalbHBIM
[IOKa3aTeseM

UCII0JIB30BaTh CBOMCTBA KOPHS N-0M CTENEHU IS
npeoOpazoBaHUs BHIPAKCHHMN.

Haxoauts pemenus nppainoHaIbHBIX YPaBHEHUN C
[TOMOUIBI0 PABHOCHJIBHBIX NTEPEXO/I0B HIIN OCYILECTBIIAA
poBepKy KopHel. CTpouTtsb rpaduk QyHKIUN KOPHS N-01
CTeTIeHH Kak 00paTHOH I GYHKLMH CTETIEHH C
HaTypaJIbHBIM ITOKa3aTeleM




[okazarenbHast QyHKIHSL. 10 CreneHs ¢ palliOHaJIbHBIM MTOKa3aTesneM U e€ | DopMyiaupoBaTh ONpeAeSeHUE CTENEHH ¢ palliOHAIbHBIM
[loxasarenbHble ypaBHEHUS cBoiictBa. [lokazaTensHas QyHKIUA, €€ ITOKa3aTeNeM.
cBoiicTBa U rpaduk. Mcmonp3oBanue rpaduka | BBITOTHATH MpeoOpa3oBaHMs YHCIOBBIX BRIPAKCHHH,
GYyHKLIUY U1 PELICHUs] YpaBHEHUH. COJIEPKAIMX CTETIEHH C PAL[MOHAIBHBIM [10KAa3aTENIEM.
IToka3zarenbHble ypaBHeHHs.. OCHOBHbIE Hcnonb3oBaTh LU(POBBIE PECYPCHI, IS HOCTPOCHUS
METO/BI PEeIICHNs TIOKa3aTeNbHBIX ypaBHeHUH | rpaduka nokazaTenbHON (pyHKIIMU 1 U3yUeHHS €€ CBOMCTB.
HaxonuTs pemenns nokazaTeabHBIX ypaBHEHUH
Jlorapudmuueckas GyHKIIHA. 18 Jlorapudm yucna. CrolicTa Jiorapudma. JlaBaTh onpeenenue jorapudma qucia; JeCATUIHOTO U
Jlorapudmuueckue ypaBHeHUs JlecsaTruHbIC U HATypaJIbHBIC JOTapU(MBI. HATYpaJILHOTO Jorapudma.
[MpeoOpazoBanue BEIpaXCHUH, COEPKALINX Hcnonb3oBaTh cBOMCTBA JOrapru@MOB IS IPeoOpa3oBaHuUs
norapudmel. Jlorapudmudeckas GyHkms, e€ | jorapupMudeckux BeipakeHud. CTpouTh rpaduk
CBOIicTBa U TpaduK. norapuMudeckor GyHKIMH KaK 0OpaTHON K
Hcnonp3oBanue rpaduka QyHKINH 1T MOKa3aTEIbHON U UCIOJIb30BaTh CBOMCTBA
peLIeHNs] ypaBHEHHH. JorapuMudeckoil GyHKIMU ISl peLIeHus 3a1ad.
Jlorapudmuyeckue ypaBHeHus. OCHOBHEIC HaxonuTs pemenus orapupMHUUECKUX YpaBHEHHH C
METO/Ibl PCIICHUA J]OI‘apI/I(I)MI/I'-IeCKI/IX MMOMOUIBIO PAaBHOCHUJIbHBIX IIEPEXOI0B UJIU OCYIIECTBIIAA
ypaBHEHUI. PaBHOCWIBHBIE IEPEXOABI B IIPOBEPKY KOPHEMN
peleHnH JIoTapu(pMUYECKHX YPaBHEHUH
TpHroHoMeTpIecKHe 99 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC JaBaTh onpesieneHus CMHyca, KOCHHYyCa, TAHT€Hca

BBIPAXKCHUSA U YPAaBHCHU A

YHCIJIOBOT'O apryMeHTa. APKCHHYC, apKKOCHHYC

Y apKTaHT'€HC YHCIIOBOTO apryMEHTa.

Tpuronomerpuueckasi OKpy>KHOCTb,
oTIpeieNIeHIE TPUTOHOMETPHIECKUX (PYHKIIUN
YHCIIOBOrO apryMeHTa. OCHOBHBIE
TPUTOHOMETPUIECKHE (HOPMYIIBI.
[IpeoOpa3oBaHe TPUTOHOMETPUIECKUX

KOTaHT'€HCa YHCIIOBOrO apryMeHTa; a TaKk)Ke apKCHUHYca,
ApKKOCHHYyCa U apKTaHreHca yncia. IIpuMeHsITh OCHOBHBIE
TPUTOHOMETpHUUECKUE (POPMYIIBI I MPpeoOpa3oBaHUs
TPUTOHOMETPUIECKHX BRIpaKeHUH. [IpuMeHITh hopMyITBI
TPUTOHOMETPHH JUIsl PELIEHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX YPABHEHHUU




HOCHCI[OB&TGHI)HOCTI/I, CITOCOOBI 3aaHuUs

OHepI/IpOBaTL TOHATHUAMMU: IOCJIICAO0BATCIIBHOCTD, CIIOCOOBI

ITocnenoBaTebHOCTA U 10 . ..
Hocje0BaTeIbHOCTEH. MeTox 3aJaHus IOCJIEA0BAaTEIbHOCTEH; MOHOTOHHBIE U

fiporpeccui MaTeMaTHYeCKON MHAYKUUH. MOHOTOHHBIE U | OrpaHMYEHHBIE IOCIIEAOBATEIbHOCTH; HCCIIEI0BAT
OrpaHUYEHHbIE [10CIE0BaTeNbHOCTH. McTopHs| mocienoBaTeIbHOCTH HA MOHOTOHHOCTh U OTPaHUYEHHOCTb.
aHann3a OECKOHEYHO MaJlbIX. [onmy4ats npencTaBieHre 00 OCHOBHBIX HUEAX aHAIM3a
Apudmerrueckas u reoMmeTprIeCcKast 0ECKOHEYHO MaJIbIX.
IIPOTrPECCHUH. HaBate onpezneneHne apuMeTHUECKON 1 T€OMETPUIECKOi
Beckoneuyno yObIBaro1as reoMeTpryecKast nporpeccuu. Jloka3piBaTh CBOMCTBA apU(PMETHIECKON U
nporpeccusi. Cymma 6eCKOHEUHO yOBbIBalOLIel | TeOMETPUYECKON MPOTrPEeCcCHH, HAXOAUTh CYMMY YJICHOB
TeOMETPUYECKON porpeccuu. JINHEUHbIN 1 MIPOTPECCHUH, a TAKKE CYyMMY WICHOB OECKOHEYHO
SKCIIOHEHUUANIBHBIA pocT. Hucio e. yObIBaloIIel reoMeTprudeckor mporpeccuu. Mcmonp3oBath
Dopmyiia CI0KHBIX POLIEHTOB. MIPOTPECCUN VIS PELICHU 3aa4 IPUKIATHOTO XapaKTep.
Hcnonb30BaHuE NPOrPECCUU ISl PELLICHHUS [IpumensTs GopMyIy CIOXKHBIX POLIEHTOB ISl PEIICHUS
peasIbHBIX 3aa4 MPUKIIAJHOTO XapaKTepa 3aJ1a4 U3 peabHOW MPAKTUKH

HenpepriBable QyHKIINN. 20 HenpepsiBHbIE PyHKIINT 1 X CBOICTBA. OneprpoBaTh HOHATHAMH: QYHKIA HENPEPLBHAA HA

TTpow3BosHas Touka pa3psiBa. ACHMITOTSI TPadHKOB OTpEe3Ke, TOUKa pa3phiBa (YHKLUH, aCUMIITOTa rpaduka
¢ynkuuii. CoiicTBa QPyHKIMI HEIPEPBIBHBIX bynKuH. . .
Ha oTpeske. MeToJ| HHTEPBAIOB JUTsl pelleHHs [IpuMeHsI T CBOHCTBA HEMPEPBIBHBIX (QYHKIIMH JIJIsI
HEPABEHCTB. peuIcHuA 3aaa4. OHepI/IpOBaTB TMOHATHUAMU: TICPBAA U 3
TTpuMeHeHH e CBOMCTB HENpPepbIBHBIX hyHKIIHi BTOpast HpOI/ISBO;Z[HI)Ie byHKIUY; HOHI/IUMaTI) ¢buznveckuii u
JUISL peIeHus 3a/1au. HCpBaSI ¥ BTOpast TCOMCTPUUCCKUU CMI)ICJ:IJ IMPOU3BOJHOM, 3aIIUCHIBATH
NpoM3BOHbIE yHKIMH, Onpe/eTerHe, ypaBHEHHUE KacaTeJbHOH. BLI‘II/ICJ'IHTVL MIPOU3BOHBIE CYMMBI,
reOMETpHYCCKHIT 1 DH3MICCKHH CMBICT MIPOU3BEICHUS, YACTHOTO U CIIOKHON (QYHKIIHH. )
NPOW3BOHOM. Y PABHEHNIE KACATETBHOI K N3y4ate npon3BoiHbIE SHGMCHTapHBIX q)yHKHI:IH.
rpaduky byrkim. TIpon3Bo/THbIE I/Icnonwosafb reoMeTpUYeCKUN 1 (PU3NIECKUN CMBICIT
aneMeHTapHbIX QyHkimid. [TponsBogHas TIPOM3BOHOM JUL peUICHUA 3a/1at
CYMMEI, IPOU3BECACHU A, HACTHOI'O U
KOMIIO3UINA (DyHKITHHA

IToBTOpeHue, 0606LIEHNE, 5 OcCHOBHBIE TIOHATHUS Kypca alreOphl U Hayas TIpeMenaTh OCHOBHEIE MOHATUS KYpCa ANTEOPEI H Hasan

cucTeMaTH3aIysI 3HaHUHN

MaTeMaTuueckoro anaiansa 10 xiacca,
000011eHe U cCUCTEMATA3ALMs] 3HAHUH

MAaTEeMaTU4YCCKOI'0 aHaJIn3a JJIsl pCIICHUS 3a1a4 U3
peaHBHOﬁ JKU3HU U APYTrUX HIKOJIBHBIX IMTPEIMETOB
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11 KJIACC

KomnmnuecTtso
HazBanue pasznena (Tembl) aco OcHoBHOE cozepkanue paszaena (TeMbl) OCHOBHBIE BU]IbI ACATEIBHOCTH 00yYarOIUXCS
4acoB
. . TPOUTH TpauK KOMIOZUIMH GYHKLIHUHI ¢ TOMOLIb
UccnenoBanre QyHKIHIA C TOMOILBIO 22 [Ipumenenne NponU3BOTHON K HCCIEAOBAHHIO Crpo PAHK KOMIIOSHIFH (YHKITHH C IOMOTIEI0

MIPOU3BOIHOM

(yHKLIUI HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxosxnenue HauOobIIero 1 HAMMEHbBIIETO
3HA4YEHUs HENPEPHIBHON (DyHKINMU HA OTPE3KE.
IIpuMeHeHre TPOU3BOIHOM AJIsl HAXOXKIACHUS
HauJIy4yliero pCuiCHus B MIPUKIIAIHBIX 3aaa4ax,
JUIs OIIPEJENICHUs] CKOPOCTH U YCKOPEHUS

npotecca, 3aaHHOro (GOopMyJI0it WK rpaduKOM.

Komnozunus ¢pyHKuunii.
I'eomeTpudeckuie 0Opa3sl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAWHATHON IJIOCKOCTU

3JIEMEHTapHOT'0 HCCIIeI0BAaHUs U CBOMCTB
koMro3uiuy. CTpOUTH TeOMEeTpHYECKHE 00pa3bl
YpaBHEHUI U HEPABEHCTB Ha KOOPIUHATHOMN
I0CKOCTH. MIconp30BaTh MPOU3BOAHYIO AJIS
nccienoBanus GyHKIUN HA MOHOTOHHOCTb U
IKCTPEMYMBbI; HAXOAUTH HAUOOJIbIIEE U HAaMEHbIIEE
3HaYeHUs QYHKIIMK HETIPEPHIBHON Ha OTPE3KE;
CTpouTh rpaduku QyHKIUI Ha OCHOBAaHUU
MIPOBEAEHHOTO HCCIIeI0OBaHMS.

Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOXKIECHUS
HaWIy4IIETo PEIeHNs B IPUKIAJAHbIX, B TOM YHCIIE
COLIMATIbHO-3KOHOMHMUECKHUX, 3aJa4ax, I
OIIpEAEICHNSI CKOPOCTH H YCKOPEHMSI ITPOLECCa,
3agaHHoro opmysoi uim rpaduxom. [lomyyars
MIPEJICTaBIEHUE O IPUMEHEHUH IPON3BOIHOI B
Pa3JIMUHBIX OTPACIISIX 3HAHUM




ITepBooOpazHasi, OCHOBHOE CBOHCTBO

ITepBooOpa3Hast 1 HHTETpaI 12 OrmepupoBaTh MOHATHAMU: TIEPBOOOpa3Has U
riepBooOpa3HbIX. [lepBooOpa3HbIe i .
. omnpenenéHHbli naTerpan. Haxoauts nepBooOpasHbie
as1eMeHTapHbIX QyHKIMiA. [IpaBuna HaxoxaeHns .
N 3NIEMEHTAPHBIX QYHKIMHA U BEIYUCIATH HHTETPAT MO
riepBooOpa3HbIX. MaTerpan. I' eoMmerpudeckuii .
N ¢dopmyne Hprorona- JleiibHuma.
CMBICJI MHTeTpajia. Beruucnenue onpeaenéHHoro .
N Haxonuts miomany miockux Guryp u 00bEMEI TeJI ¢
uHTerpana no gopmyne Hetotona- Jleiibuuma. .
IIOMOILBIO ONPEAEIEHHOrO HHTErpaia. 3HaKOMHUTHCS
[IpumMeHeHnne uHTErpaia A1 HAXOXKICHHS
. . C MaTeMaTH4EeCKUM MOJEINPOBAaHUEM Ha IIpUMepe
Iomaael miockux Guryp u o0bEMoB N
muddepeHnnanbHbIX ypaBHeHud. [lomygars
FE€OMETPUYECKUX Tell.
. NpeCTaBICHUE O 3HAYCHUH BBEJCHUS TTOHSITHUS
[Ipumepsr pemennit quddhepeHITnanbHBIX
" MHTETrpasia B pa3BUTHU MaTEMaTUKU
ypaBHeHUH. MaTeMaTHYeCKOe MOJEIMPOBaHHE
peanbHBIX IPOLIECCOB C TOMOLIBIO
¢ hepeHInaNbHBIX ypaBHEHHHA
I'paduxu 14 Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBa U | Hcmons3oBath u(poBEIe pecypcehl Uit HOCTPOCHUS
TPUTOHOMETPUUECKUX (PYHKIIHH. rpaduKH. rpaMKOB TPUTOHOMETPHUYECKHUX (DYHKIIMU U
TpuronomeTpruyecKkrue HEPaBEHCTBA OT16op KOpHEH TPUTOHOMETPUIECKUX YPABHECHUM| H3YUYEHUS UX CBOWCTB.
C TIOMOIIBIO TPUTOHOMETPUIECKOI OKPY>KHOCTH. Pemate TpuroHoMeTpruUecKue ypaBHEHUS U
Perienue TpuroHOMETpHUECKUX HEPABEHCTB OCYILECTBIISITh 0TOOP KOPHEH ¢ TOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH.
[IpumeHsTH HOPMYIBI TPUTOHOMETPUH IS
pElIeHNsI OCHOBHBIX THIIOB TPUTOHOMETPHUECKIX
HepaBeHCTB. Mcnonb30BaTh HUPPOBBIE PECYPCHI IS
MIOCTPOCHUS M UCCIIeIOBaHuUs rpaduKoB QpyHKIHIA
HppannoHanbHbIe, TOKa3aTebHbIE U 24 OCHOBHbIE METO/IbI peLlIEHHs I0Ka3aTeNbHbIX 1 | |IPHMEHATD CBOMCTBA 0KasaTeNbHOH 1

J'IOI‘apI/Iq)MI/ILIGCKI/Ie HCPAaBCHCTBA

JorapuPMHYECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAIIBHBIX
HepaBeHCTB. | 'paduueckue MeToAbl pereHHs
HppalOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUH U HEPABECHCTB

norapudmMuieckoit GyHKIUH K peleHHIO
MOKAa3aTeNbHBIX U JIOTApU(PMHIECKIX HEPABEHCTB.
O6ocHOBaTh PaBHOCUIIBHOCTH IIEPEXOIOB.

Pemrates uppanuoHanbHble 1 KOMOMHUPOBaHHBIE
HEPaBEHCTBA, C TIOMOLIbIO PABHOCHIIBHBIX
IIEPEXO/I0B.

Hcnonb3oBaTh rpaduueckue METOIbI U CBOHCTBA
BXOJISIINX B YPAaBHEHUE WM HEPABEHCTBO (DYHKIINH
JUISL peLIeHUsT 3a1a41




OHepI/IpOBaTI) MNOHATHAMMA: KOMIIJICKCHOC YHCJIO U

KommnekcHsle yncna 10 KommiekcHple yncia. Anredpandeckas v
MHOKE€CTBO KOMIUIEKCHBIX YHCETI.
TpUTOHOMETpHUUIECcKas GOpMBI 3amucu
[IpencraBisTh KOMIUIEKCHBIE YUCIIA B
KOMIUIEKCHOTO YHCIa. N .
anreOpandecKo U TPUTOHOMETPUIECKOH opmMe.
ApudmMeTnueckne onepanun ¢ KOMIICKCHBIMHU
BrimonHATE apudMeTHIeCcKue Onepanuy ¢ HUMU.
grcnamu. M300paxenne KOMIUIEKCHBIX YHACENT Ha .
. Nzo0pakaTh KOMILIEKCHBIE YHCIIa HA KOOPAUHATHON
KoOpAHHATHOH 1uiockoctu. @opmyna Myaspa.
. wiockocTh. [Ipumensats Gpopmyiny Myaspa u
Kopan n-o0ii creneHn 13 KOMIDIEKCHOTO YHCTIA. o
NOJIy4aTh MPeICTaBICHNE O KOPHSIX N-0H CTENeH! H3
[IpuMeHeHnEe KOMIUTEKCHBIX YHCEI A7l PeIeHNUs
KOMIUIEKCHOTO YnCa. 3 HAKOMUTHCA C IpUMEpaMu
(U3NYECKUX U TEOMETPUUECKHX 33124
MIPUMEHEHHUS] KOMIUIEKCHBIX YUCEIT IS PeIICHHS
TEOMETPHUYECKUX U PUINIECKHUX 33124
HarypanbHbie u nienbie gncna 10 Hatypanbnbie u nensie yncna. [Ipumenenue OrepupoBaTE: NOHATHAMH: HATYPANLHOE  LEN0e
9 MHOJKECTBO HaT BHBIX U LEJIBIX YUCEII.
MPU3HAKOB JIeauMocTH Lenbix unces, HOJ u " CII0, MHOXCCTBO HaTypal Tex cen
CIIOJIb30BaTh MPU3HAKU AECTUMOCTH LIEJIBIX YUCEIT;
HOK, ocraTkoB 1o MoayIto, anropurMa P HO A HOK 1 ’
OCTaTKH MO0 MOJYJIIO; u HATYpPaIbHBIX
EBknuma i pemieHus 3a1a9 B IEIBIX YUCIaX aymo; HOA yp
yuceln; aroput™ EBkiuaa ans pemenust 3agau.
3anuchiBaTh HATypaIbHBIEC YHCIIA B PA3THIHBIX
MO3UIIMOHHBIX CHCTEMaX CUACICHHS
Cucrembl pallMOHATIBHBIX, 12 Cucrema 1 COBOKYITHOCTh YpaBHEHHH. OneprpoBaTs, NOHATHAME: CHCTEMA F COBOKYIHOCTh

MPPaLMOHAIBHBIX TOKa3aTEIbHbIX U
JorapupMUIEecKuX ypaBHEHUH

PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS.
OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIBHBIX,
HMppalOHATIbHBIX, TOKA3aTEIbHBIX U
norapupmMuyeckux ypaBHenui. [IpumeHenne
ypaBHEHUI, CHCTEM U HEPABEHCTB K PEUICHHIO
MaTeMaTHYECKUX 3aJ1a4 1 3371a9 U3 PA3INIHBIX
o0yacTeil HAYKH U peaNbHOM KU3HH,
HMHTEPIIpeTalus MOIYyYEHHbIX PE3YIbTATOB

YpaBHEHUI U HEPABEHCTB; PEIIEHNE CUCTEMBI WA
COBOKYITHOCTH; PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-
cneactus. Haxoauts perieHust CUCTEM U
COBOKYIHOCTEH LEJBIX PallMOHANbHBIX,
UppaLUOHANbHBIX, IOKA3aTENbHBIX U
norapu()MUYECKIX YpaBHECHUI U HEPABEHCTB.
IIpuMeHATh crcTEMbl YpaBHEHUH K PELLIEHUIO
TEKCTOBBIX 3a/1a4 U3 Pa3IUIHBIX 00JIacTel 3HAHUHA U
peaJIbHOM KU3HU; UHTEPIIPETUPOBATD MOTYyYECHHbBIE
petienus. Mcmnonb30Bath UPPOBBIE PECYPChI




3anayu ¢ mapameTpamMu

16

PanmonaneHble, MppallOHATIBHBIE,
[OKa3aTesbHble, JorapupMUIecKue U
TPUTOHOMETPUUECKHE yPaBHEHUs, HEPAaBCHCTBA
Y CUCTEMBI C TapaMeTPaMHU.

[TocTpoenue u ncciuenoBaHue MaTEMaTHUECKUX
MOJIETIEN peasbHBIX CUTYallUil C TIOMOIIBIO
YpaBHEHUH, CUCTEM YPaBHEHUIN U HEPABEHCTB C
rnapaMmeTpamu

Br16upath croco0 penieHus panuoHaIbHBIX,
HAppaLMOHATIBHBIX, IOKA3aTEIbHBIX,
norapu(MUIECKIX U TPUTOHOMETPUIECKIX
YPaBHEHUI U HEPABEHCTB, COAECPKALLNX MOAYJIN U
mapameTpsl. [IpumensTs rpadudeckue u
AHAJIMTUYECKUE METO/IbI I PEUIEHNS YPAaBHEHUMN U
HEPaBEHCTB C MapaMETPaMU, a TAKXKE HCCIECIOBaHUE
(hyHKIMI METOIaMU MaTeMaTHIECKOTO aHaI13a.
Ctpouts 1 Hccaea0BaTh MATEMATUYECKHE MOAETIU
pEAIbHBIX CUTYyalMi C TOMOUIBIO YPABHEHUH,
HEpPABEHCTB U CUCTEM C ITapaMeTpaMu

[ToBTOpenwue, obo0IICHHE,
cHcTeMaTH3aIus 3HaHU!

16

OCHOBHBIE MTOHATHS  METOIBI Kypca,
000011IEHHE U CUCTEMATU3aLIMs 3HAHUI

MonenupoBath peabHblE CUTYALlH Ha S3bIKE
anreOpbl, COCTABIATH BEIPAXKEHUS, yPaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI IO YCIIOBHIO 3a/1a4H,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIEINH C
UCIIOJIb30BaHUEM armapaTa ajareopsl,
WHTEPIPETUPOBATH MOITYUECHHBIN pe3ybTar.
[IpumensTh GYHKUMH U1 MOAETUPOBAHUS U
MCCIIEIOBAHUS pEasIbHBIX MPOLIECCOB.

Pemate npuknanHeie 3a1a41, B TOM YHCIE
COLMAIEHO 9KOHOMHUYECKOT0 U (PU3UUECKOT0
XapakTepa, CpeICTBaMH aJIreOpbl 1 MaTEMaTUIECKOTr0
aHanu3a
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
cero
n/n B oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1. HarypanbHble u nensie yucna 1 resh.edu.ru
2. HarypanbHble u nensie yucna 1 resh.edu.ru
3. [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEIbIX YHCEIT 1 resh.edu.ru
4. [IpuMeHeHne NMPU3HAKOB ACIUMOCTH HEIBIX YHCEIT 1 resh.edu.ru
s [IpuMeHeHne npu3HaKOB AEIUMOCTH LETbIX 1 resh.edu.ru
. uucen: HOJl u HOK
6 [IpumeneHne nNpu3HAKOB JETUMOCTH LEJIBIX 1 resh.edu.ru
' uncen: HOJl u HOK
; [IpuMeHeHne npu3HaKOB AEIUMOCTH LETbIX 1 resh.edu.ru
’ YHUCEN: OCTATKH T10 MOIYJIIO
g [IpuMeHeHne npu3HaKOB AEIUMOCTH LETbIX 1 resh.edu.ru
’ YHUCEJ: OCTATKH 110 MOAYJIIO
[IpumeneHne nNpu3HAKOB JETUMOCTH LIEJIBIX resh.edu.ru
9. yucen: anroput™ EBkimia juist pemeHus 3a1ad B 1
LEJIBIX YUCIIax
10. KonrponbHas pabora: "Teopus nensix uucen” 1 1 resh.edu.ru
11 MHOXeCTBO, orneparuy HaJ MHOYKECTBAMH B HX 1 resh.edu.ru

CBOICTBa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

resh.edu.

ru

12. Juarpammel Diinepa-Benna
13 [IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO resh.edu.ru
' anmapara Juisi peleHus 3a1a4

Panmonanshbie unciia. OOBIKHOBEHHBIC U resh.edu.ru

14. JeCATUYHBIE ApOOH, MPOLEHTHI, 0ECKOHEYHBIE
NepUOINYecKue ApooHu
Panmonansueie yncia. OObIKHOBEHHBIE U resh.edu.ru

15. JeCSITUUHBIE TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE
epUOANYECKUE Ipodu

1. [Ipumenenue apobeii U MPOIEHTOB I PEIICHUs resh.edu.ru
MPUKJIAHBIX 3a/1a4

1 [Ipumenenue npoOeit U MPOLIEHTOB ISl PEIICHUS resh.edu.ru

7 NPUKIJIAJHBIX 32124

18, JleficTBUTENbHBIC YKCIIa. PalioHaabHEIE 1 resh.edu.ru
HppalMOHAIIbHBIE YHCIIa

19, ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU resh.edu.ru
YUCIaMHu

20. Monaynb IEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA resh.edu.ru
ITpubnnxkEHHBIE BEIUMCIICHUS, TPABUIIA resh.edu.ru

21. OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa
BBIYMCIICHHU I

97, OcCHOBHBIE METOBI PEUICHUS IIENbIX U APOOHO- resh.edu.ru
paInMoHaIBHBIX YPABHEHUH U HEPABEHCTB

53, OCHOBHBIE METOBI PEUICHUS IIENIbIX U IPOOHO- resh.edu.ru
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

” OCHOBHBIE METO/IBI PEIIEHUS LETbIX U APOOHO- resh.edu.ru

paloHaIbHBIX YPABHEHHUH U HEPABEHCTB
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MHorouneHs! OT OJHOM IEpeMEeHHOU. Jlenenue resh.edu.ru
25. MHOIO4JIEHa Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy
-6 MHOTOo4JIeHBI C HEIbIMA KO PHUIIUEHTAMH. resh.edu.ru
' Teopema Buera
27. Pewrenne cucreM TMHEHHBIX YpaBHEHUN resh.edu.ru
28. Pemrenne cucreM TMHEHHBIX YpaBHEHUN resh.edu.ru
Matpuia CUCTEMBI JINHENHBIX YPaBHEHUM. resh.edu.ru
29, Onpenenurtenb MaTpUILI 2X2, €ro
TFE€OMETPUUYECKUN CMBICI U CBOWCTBA; BEIYNCIICHHUE
€ro 3Ha4CHUs
Onpenenurtenb MaTpUILI 2X2, €ro resh.edu.ru
30. TrE€OMETPUUYECKUI CMBICIT Y CBOMCTBA; BBIUMCIICHHE
€ro 3HA4YCHHUs
31 [IpuMeHeHne onpenenuTens A peleHus resh.edu.ru
' CUCTEMBI JINHEWHBIX YPaBHEHUU
- Pemenue npukiaaHbIX 3aa4 ¢ HTOMOIIbIO resh.edu.ru
' CUCTEMBI JINHEWHBIX YPaBHEHHUU
33 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO resh.edu.ru
' CUCTEMBI JINHEWHBIX YPaBHEHUU
34 KonTponbhas pabota: "PannoHanbHble ypaBHEHUS resh.edu.ru
' 1 HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHUN"
35 Cunyc, KOCMHYC, TAHT€HC U KOTAHT€HC YHUCIIOBOTO resh.edu.ru
' aprymMeHra
36 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIOBOTO resh.edu.ru

apryMeHTa
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37 ApKCHHYC, apPKKOCUHYC ¥ APKTAHI'€HC YHCIIOBOTO resh.edu.ru
' apryMeHTa
38 ApKCHHYC, apPKKOCUHYC ¥ APKTAHI'€HC YHCIIOBOTO resh.edu.ru
' aprymeHra
TpuroHomeTpHyecKas OKpyKHOCTb, OIpe/ieIeHUe resh.edu.ru
39. TPUIOHOMETPUYECKUX (DYHKIIMI YHCIOBOTO
apryMeHTa
TpuronoMeTpHyecKas OKpyKHOCTb, OIPEIeIeHUE resh.edu.ru
40. TPUTOHOMETPHUYECKMX (DYHKIIMIA YMCIOBOTO
aprymMeHra
41, OCHOBHBIE TPHTOHOMETPHYECKHE (HOPMYIIBI resh.edu.ru
42, OCHOBHBIE TPHTOHOMETPHYECKHE (HOPMYIIBI resh.edu.ru
43, OCHOBHBIE TPHTOHOMETPHYECKHE (hOPMYIIBI resh.edu.ru
44, OCHOBHBIE TPHTOHOMETPHYECKHE (POPMYIIBI resh.edu.ru
45 [Ipeo6pa3zoBaHKe TPUTOHOMETPHUYECKUX resh.edu.ru
' BBIPAKEHUI
46 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX resh.edu.ru
' BBIPAXKEHUI
47 I[Ipeo6pa3zoBaHNe TPUTOHOMETPHUYECKUX resh.edu.ru
) BBIPKEHHI
48 [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX resh.edu.ru
' BBIPAKEHUI
49, PeleHye TPUrOHOMETPHYECKUX YPaBHEHUI resh.edu.ru
50. PelieHne TPUrOHOMETPUYECKUX yPaBHEHHI resh.edu.ru
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resh.edu.

51. Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU

52. Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU resh.edu.ru

53. Pemenne TpUroHOMETpUYECKUX ypaBHEHUN resh.edu.ru

54. Pemenne TpUroHOMETpUYECKUX ypaBHEHUN resh.edu.ru

55. Pemenne TpUroHOMETpUYECKUX ypaBHEHUN resh.edu.ru

sg KonTponbnas padora: "Tpuronomerpuueckue resh.edu.ru
' BBIPAKEHUS U TPUTOHOMETPUUECKHE ypaBHEHUS"

57 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U resh.edu.ru
' rpaduKu

cg Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U resh.edu.ru
' rpaduKu

5g Tpuronomerpuyeckue QyHKIINU, UX CBONCTBA U resh.edu.ru
' rpaduKu

€0 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U resh.edu.ru
' rpaduku

61 Tpuronomerpuyeckue QyHKIINU, UX CBONCTBA U resh.edu.ru
' rpaduku

62 OT60p KOpHEIN TPUTOHOMETPUUECKHUX ypaBHEHUI resh.edu.ru
' C TIOMOILIBIO TPUTOHOMETPUUECKON OKPYKHOCTH

63 OT100p KOpHEH TPUTOHOMETPUUYECKUX YpaBHEHU I resh.edu.ru
' C MIOMOILIBIO TPUTOHOMETPUUECKON OKPYKHOCTH

64 OT00p KOpHEH TPUTOHOMETPUUECKHX YPABHEHUI resh.edu.ru
' C TIOMOILIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH

65 OT160p KOpHEIN TPUTOHOMETPHUUECKHUX ypaBHEHUI resh.edu.ru

C TIOMOILIBIO TPUTOHOMETPUUECKON OKPYKHOCTH
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resh.edu.

ru

66. Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
67. Pemenne TpuroHOMETpUYECKUX HEPABEHCTB resh.edu.ru
68. Pemenne TpUroHOMETpUYECKUX HEPABEHCTB resh.edu.ru
69. Pemenne TpUroHOMETpUYECKUX HEPABEHCTB resh.edu.ru
Kontpomnsnas padora: "['paduku resh.edu.ru
70. TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHCTBA"
KommekcHble uncna. Anrebpandeckas u resh.edu.ru
71. TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMILUIEKCHOTO YHCIa
KommiekcHble uncna. Anrebpandeckas u resh.edu.ru
72. TpUTrOHOMETpHUEcKasi (pOPMBI 3aucu
KOMILIEKCHOT'O YHCIIa
23 Apudmerrueckue onepanuu ¢ KOMILIIEKCHBIMU resh.edu.ru
' YUCTIaMH
24 Apudmerrueckue onepanuu ¢ KOMILIIEKCHBIMU resh.edu.ru
' qrCIaMu
75 N300pakeHre KOMIUIEKCHBIX YHCell Ha resh.edu.ru
' KOOPAMHATHOM IIJIOCKOCTH
26 N300paxeHne KOMITJIEKCHBIX YHCET Ha resh.edu.ru
' KOOPAMHATHOM IIJIOCKOCTH
7 ®opmyna Myaspa. KopHu n-oii ctenenu u3 resh.edu.ru
' KOMILIEKCHOTO YHCIIa
- ®opmyna Myaspa. Kopau n-oii ctenenu us resh.edu.ru

KOMIIJICKCHOT'O YHCJia
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29 IIpuMeHEHNE KOMIIIEKCHBIX YUCEN U1l PELICHUS resh.edu.ru
' (GU3NYECKUX U TEOMETPUUECKUX 3aau

80. Kontposnbnas padota: "KomrmiekcHbie uncna" resh.edu.ru

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS resh.edu.ru
81 IIOCJIEI0BATEIBLHOCTEN. MeTo MaTeMaTHYECKON

UHIYKIUH

MOHOTOHHBIE U OTPAaHUYEHHBIE resh.edu.ru

82 nocienosarenbHocTu. Mcropus ananusa
0ECKOHEUHO MaJIbIX

83 Apudmernueckas nmporpeccus resh.edu.ru
4. I'eomeTpuueckas nporpeccust resh.edu.ru

beckoHeuHo yObIBaromiasi reoMeTpruiecKast resh.edu.ru
85. nporpeccust

CymMma 6eckoHeuHO yObIBaroIei resh.edu.ru
86. reOMETPUUYECKOHN MPOTrPECCUH

JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIN pocT. HYuco e. resh.edu.ru
87. dopmyJia CIOKHBIX TPOLICHTOB

JInHEeNHBIN ¥ SKCIOHEHIMAIBHBIA pocT. YHco e. resh.edu.ru
88. dopmyJia CIOKHBIX TPOLICHTOB

Hcnonp30BaHne NpoOrpeccuu s peleHus resh.edu.ru
89.

PCAIBbHBIX 3a4a4 MMPHUKIIAAHOT'O XapaKTepa
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% Kourposnbhast pabora: "Tlocie10BaTeIbHOCTH 1 resh.edu.ru
' nporpeccun”
91. HenpepsiBHbIC (DYHKITNN ¥ UX CBOMCTBA lesh.edu.ru
92. Touka pa3spbeiBa. AcCUMITOTHI rpaduKOB PYHKITUI lesh.edu.ru
o o resh.edu.ru
93. CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX Ha OTPE3KE —
o o resh.edu.ru
94. CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HA OTPE3KE e
95. MeTtoa MHTEpBAJIOB Il PEIICHUS HEPABCHCTB resh.edu.ru
96. Meroa MHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB resh.edu.ru
97. MeTto MHTEpPBAJIOB ISl pEIICHNs HEPABEHCTB resh.edu.ru
o8 [IpuMeHeHHE CBOMCTB HENPEPHIBHBIX (yHKIHHA resh.edu.ru
' JUIs pELIeHNUs 3a1a4
99 [IpuMeHeHHE CBOMCTB HEMPEPHIBHBIX ()yHKIIHIA resh.edu.ru
' IS pELEHNs 33129
100. IlepBas u BTOpas Npou3BOIHbIE PYHKIIUU resh.edu.ru
101 Onpenenenne, reOMETPUYECKUN CMBICIT resh.edu.ru
' HPOU3BOTHOM
102. Onpenenenue, GU3NYECKUN CMBICI TPOU3BOIHOM lesh.edu.ru
. resh.edu.ru
103. VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN —_—
. resh.edu.ru
104. VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN —_—
. resh.edu.ru
105. [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINUN E—
o resh.edu.ru
106. [Tpoun3BoHbIE 37IeMEHTAPHBIX (DYHKITHI —_
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107, [Ipon3BoHast CyMMBI, IPOU3BEAECHMSI, YACTHOTO U resh.edu.ru
KOMIIO3ULIUH (PYHKIUI
108, [Ipon3BoHast CyMMBI, IPOU3BEAECHMSI, YACTHOTO U resh.edu.ru
KOMIIO3ULIUH (PYHKITHI
100. [IponsBoaHas CyMMBI, IPOU3BEACHMS, YACTHOTO U resh.edu.ru
KOMIIO3ULIUH (PYHKIUI
110. Kontponbnas padota: "[IponsBoanas” resh.edu.ru
111 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO resh.edu.ru
' (GbyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
1. IIpumeneHne MponU3BOJHON K HCCIIEI0BAHUIO resh.edu.ru
(GyHKINUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
113, IIpumeneHne MpON3BOJHON K HCCIIEI0BAHUIO resh.edu.ru
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
1 [IpuMeHeHne MPON3BOIHOMN K UCCIIEA0BAHUIO resh.edu.ru
* (GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
115, IIpumeHeHne MpON3BOJHON K HCCIIEI0BAHUIO resh.edu.ru
(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
116, IIpumeHeHne MPON3BOJHON K HCCIIEI0BAHUIO resh.edu.ru
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO resh.edu.ru
1. 3HAYEHUS HEMPEpHIBHON (PYHKIINU HA OTpPE3Ke
118, Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO resh.edu.ru
3HAYEHUS HEMPEPbIBHOM (PYHKLIMU HA OTpe3Ke
119, Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO resh.edu.ru
3HA4YeHHUs HENPEPHIBHON (PYHKIIMH HA OTpE3Ke
120 Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO resh.edu.ru

3HAYEHUS HEMPEPHIBHOM (PYHKLINU HA OTpe3Ke
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11 Haxoxaenne HanuOoIbIIero 1 HAMMEHBIIIETO resh.edu.ru
3HAYEHUS HeMPEPbIBHOM (PYHKLIMU HA OTpe3Ke

127, Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO resh.edu.ru
3HAYEHUS HEMPEPHIBHON (PYHKIIMK HA OTPE3KE

123, [IpuMeHeHne MpoON3BOIHOM 1JIs1 HAXOKIAECHUS resh.edu.ru
HaWJIy4lIero pemeHus B IPUKIAAHbIX 3a/1a4ax

14, [IpumeneHne npou3BOTHOM ISl HAXO0XKIACHUS resh.edu.ru
HaWJIy4lIero pelieHus B MPUKIAAHbIX 3a/1a4ax
[IpumeneHnne npou3BOHOM ISl OIIPEACIICHUS resh.edu.ru

125. CKOPOCTH M YCKOPEHHMSA IIpoIiecca, 3aJJaHHOT0
dbopmyItoit wiu rpadpuKkoM
[IpuMeHeHne npon3BOHOM 1J1s1 ONpeIeTIeHUs resh.edu.ru

126. CKOPOCTH U YCKOPEHHS Ipolecca, 3aJaHHOI0
dhopmynoit uu rpagukom

127. Komnozunus ¢pyHkimit resh.edu.ru

128. Komnozunus ¢pyHkimit resh.edu.ru

129. Komnozunus ¢pyHkimit resh.edu.ru

130, I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha resh.edu.ru
KOOPJAMHATHOMU MJIOCKOCTH

131, I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha resh.edu.ru
KOOPJIMHATHON TIJIOCKOCTH

132, KonTponbnas pabora: "UccinenoBanue GyHKIHi ¢ resh.edu.ru
MOMOIIIbIO TPOU3BOAHON"

133, [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT resh.edu.ru
3HaHui: "YpaBHeHUS"

134, [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALUS resh.edu.ru
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3HaHui: "Oynkun"

135.

Hrorosas koHTpobHas paboTa

resh.edu.ru

136.

HroroBas koHTposabHas paboTa

resh.edu.ru
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
New/m ' Tema ypoxa Konrpoabusie IIpakruyeckue L
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
1. B3aumuo obparubie pynkuuu. Komnosumus =~ 1
byHKUMMA
5 I'paduk QyHkuuu. dnemMeHTapHbIe 1
' npeoOpazoBanus rpadukoB QyHKIUH
OO6nacth onpeAesieHus] © MHOYKECTBO 1
3. 3HayeHndd pynkuuu. Hynu ¢pyHkunmm.
[IpomexxyTKH 3HAaK MOCTOSTHCTBA
UYErHble 1 HEUETHDBIE PYHKITUH. 1
4. [lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKITUH. 1
5. HauOonp1iee 1 HauMeHblIlee 3HaUeHUE
(GYHKIIMHM Ha IPOMEKYTKE
6 JluneliHasi, KBagpaTU4Has U JpOOHO- 1
' NMHEWHas QYHKIUHI
; DJIEeMEHTapHOE UCCIIEIOBAHUE U 1
' IIOCTPOEHHE TPaPUKOB OTUX DYHKIMHI
g DeMeHTapHOe UCCIIeI0BaHuEe U 1
' MOCTPOCHHE TPAPHUKOB ITUX PYHKIUH
9 Crenensb ¢ 1eTbIM MOKa3atesneM. bunom 1

Hrrotona




CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

10.
HeroTona
1 CrenenHast QyHKIUS C HATYPATbHBIM U
' 1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk
1 KoHntposbhas padora: "CreneHHas
' dbynaknus. E€ colicTBa u rpadguk”
13 Apudmerndeckuii KOpeHb HaTypaTbHON
' CTEIEHU U €ro CBOKCTBA
1 Apudmerndeckuii KOpeHb HaTypaTbHON
' CTEIEHH U €T0 CBOMCTBA
15 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUI,
' COJIepXKaIINX CTEIIEHU U KOPHU
16 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
’ COZIEpKALINX CTENIEHU U KOPHU
17 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
’ coJepyKaluX CTeNeHH ¥ KOPHU
HppanuonaneHele ypaBHeHUs. OCHOBHbIE
18. METO/Ibl PEILIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
19. METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbIE
20. METOABI pEMICHUS HppallHOHAIbHBIX
ypaBHEHUU
51 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT

MPPALMOHAJIBHBIX YPABHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

22 VPPALMOHAIIBHBIX YPABHECHUN

53, PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATILHBIX YPABHEHUM

24, PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIbHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

25. KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

26. Kak (yHKIIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTponbnas pabota: "CpolicTBa u rpaduk

27. KOpHs N-o¥ creneHu. MppannoHanbHbIe
ypaBHeHHUA"

58, CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ cBOlCTBa

29 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

30. CreneHsb ¢ pallMOHATIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

31 [Toxa3zatenbHast QyHKIM, €€ cBOICTBA U

‘ rpaduk

~ Hcnons3oBanue rpadpuka QyHKIUN A5
pelieHns ypaBHEeHU!

23 Hcnonb3oBanue rpaduka QyHKIMM 115

‘ pelleHus ypaBHEHHI
34, [loka3zarenbHble ypaBHEeHUs. OCHOBHBIE




METO/Ibl PEIICHUS] MTOKA3aTeIbHbIX
ypaBHEHUH

[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE

35. METOJIbI PELICHUS TOKA3aTEIbHBIX 1
ypaBHEHU U
[ToxazarenbHble ypaBHEHUS. OCHOBHBIC
36. METOBI PEILIEHUS TOKA3aTEIBHBIX 1
ypaBHEHUI
37 KoHntposbhas padora: "[lokazaTenpHas 1
' ¢ynkuus. [TokazarenbHble ypaBHeHUs"
38. Jlorapudm umncna. CoiicTBa jJorapudpma 1
39. Jlorapudwm yucna. CpoiicTBa norapudpma 1
40. Jlorapudm umncna. CoiicTBa jJorapudpma 1
41. JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
42. JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1
43 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
' norapudmsl
44 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
’ norapuQmel
45 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX 1
' JIorapu(pMBbI
46 Jlorapugmuueckas pyHKIus, € CBOUCTBA U 1
‘ rpaduk
47 Jlorapudmuueckas pyHKIuUs, € CBOUCTBA U 1
‘ rpaduk
Hcnonws3oBanue rpaduka KLU JUIS
48 1

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

49 pellCHUs ypaBHEHHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
50. METO/BI pEIIeHUs JToTapu(HPMUIECKUX
ypaBHEHU U
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC
51. METO/Ibl PelIeHUs JTOrapuGMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE
52. METO/JIbI PEIICHUs JOrapu(PMUUECKUX
YpaBHEHUU
53 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
' Jorapu(pMHUUECKUX ypaBHEHUH
54 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
' norapu()MUUECKUX YPaBHEHHUI
cg Konrtponbnas pabora: "Jlorapudmuueckas
' ¢ynkuus. Jlorapupmuueckue ypaBHeHuUs"
c6 [IepBooOpa3Hasi, OCHOBHOE CBOWCTBO
' IEPBOOOPA3HBIX
57 [TepBooOpa3HbIe I1eMEHTAPHBIX (HYHKIIHIA.
' [TpaBuiia Hax0Xk/1eHUS IEPBOOOPa3HBIX
cg [TepBooOpa3Hble AMeMeHTapHBIX (PYHKIIHIA.
‘ [IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX
59 WNHuTerpan. I'eoMeTprudecKuii CMbICI
' UHTErpaia
60 Boruncnenue onpeneia€éHHOro HHTErpaa mno
‘ gopmyne Herorona-Jleiibauna
61. Brruucnenue onpenenéHHoro HHTerpaia 1o




dopmyne Herorona-Jleiibnunia

HpI/IMeHCHI/IC HHTErpaia ajd HaXO0XACHUA

o> wIomanei mWIockux Guryp

3 [IprumeHeHue uHTerpaia g HaXOXKACHUS
00BEMOB reOMETPUYECKHIX TEI

6. [Tpumeps! pemennii muddepeHaITbHbIX
ypaBHEHHIA

65 [Tpumeps pemienuit AudepeHnnaIbHbIX
ypaBHEHHIA
MaremaTrueckoe MOJEIUPOBaHHE

66. pEaATBbHBIX IPOLECCOB C TOMOIIBIO
muddepeHIMaTbHBIX ypaBHEHUN

67, KonTtponsnast padora: "[lepBooOpasznas u
uHTerpan”

68, OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

69, OCHOBHBIE METO/IbI pEILIEHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

20, OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

71 OCHOBHBIE METO/IbI pEeIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

79, OCHOBHBIE METO/IbI pEeILICHUS
JorapupMHUUECKUX HEPABEHCTB

73, OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

4. OCHOBHBIE METO/IbI pEeIICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA

7> norapu()MHIECKHX HEPABEHCTB
26 OCHOBHBIE METO/IbI PELIECHUS
' MPPALMOHAILHBIX HEPABEHCTB
.- OCHOBHBIE METO/IbI PELICHUS
' MPPALMOHAJILHBIX HEPABEHCTB
28 OCHOBHBIE METO/IbI PELIECHUS
' MPPALUOHAILHBIX HEPABEHCTB
79 OCHOBHBIE METO/IbI PELIECHUS
' MPPALMOHAILHBIX HEPABEHCTB
20 I'paduuecKrie METOIb! PEIEeHHUS
' MPPALMOHAILHBIX yPaBHEHHUI
81 I'paduuecKyre METOIBI PEIEHHUS
' MPPAMOHAILHBIX yPABHEHHI
- I'paduuecKre METOIBI PEIIEHHUS
. TIOKa3aTeNbHBIX YPABHEHUM
83 ['paduuecKre METOIBI PEIEHHUS]
' TIOKA3aTEeNbHBIX HEPABEHCTB
- I'paduuecKre METOIBI PEIIEHHUS
' norapu()MUUECKUX YPaBHEHHUI
g I'paduueckre METOIBI PEIEHHUS]
‘ norapu(MHUYECKIX HEPABEHCTB
86 I'paduueckre METOIBI PEIEHHUS]
‘ Jorapu(pMUIECKUX HEPABEHCTB
['paduuecKre METOIBI PEIIEHHUS
87. IIOKa3aTEeNbHBIX M JIOrapu(pMHUECKHUX
YpaBHEHUU
88. ['padpuaeckue MeTobI pemIeHUs!




MOKA3aTeNbHBIX U JTIOTapU(YMUIECKUX
ypaBHEHUH

89.

90.

91.

I'paduueckue MeTO Bl pemIeHUs
MOKA3aTebHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNbHbBIX U JOrapu(pMUIecKux
HEPaBEHCTB

KoHnTtpoinbHas padora: "UppanroHaibHbIE,

MoKa3aTeNlbHbIe U TorapuMuueckue
HepaBeHCTBA"

92.

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

93.

CucreMa 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

94,

95.

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PELLICHUS CUCTEM U

COBOKYITHOCTEW MpPaLMOHAIBHBIX
yYpaBHEHUN

96.

OCHOBHEIE MCTOABI pCIICHUA CUCTEM U
COBOKYHHOCTCﬁ IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

97.

98.

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHbIX YPABHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIeCKIX




ypaBHEHUI

99.

100.

101.

102.

103.

104.

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(pMUIECKIX
ypaBHEHU U

[IprMeHeHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3InyYHbIX 00JacTel HayKH U pealibHOI
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IM4YHbIX 00JacTel HayKH U peaibHOM
YKU3HHU, MHTEPIIPETAIUS TOJTYYSeHHBIX
pe3yJIbTaToB

[TpuMeHEeHNEe HEPABEHCTB K PEIIECHUIO
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKH U peaslbHOM
YKU3HU, UTHTEPIPETaLUs OTy4YEeHHBIX
pe3yabTaToB

Konrtponbnas pabora: "Cucremsl
palOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHBIX U JIOrapu(PMUUYECKUX
ypaBHeHUH"

PanuonansHbIE YpaBHCHHA C TapaMCTpaMu

105.

106.

PanmonansHble HEpaBEHCTBA C
rnapaMeTpamu

PanyonanbHbBIE CUCTEMBI C napameTpamMmu

107.

HppanmonansHble ypaBHEHHUS, HEPABEHCTBA




C IapaMeTpaMu

108.

1009.

HppanmoHanbHble CUCTEMBI C TapaMeTpaMu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

110.

111.

[loka3arenbHble CUCTEMBI C TApaMETPaMU

Jlorapudmuueckue ypaBHEHUs,
HEPAaBEHCTBA C TapaMeTpaMu

112.

Jlorapudmuueckre CUCTEMEI C
napameTpamu

113.

114.

Tpuronomerpuyeckue ypaBHEHUs C
napaMerpamu

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMeTpamu

115.

TpUroHOMETPUYECKHE CUCTEMBI C
rapameTpamu

116.

117.

118.

119.

ITocTpoeHue u uccinenoBaHue
MaTEMaTUYECKNX MOJEJIEH pealbHbIX
CUTyalMi C MOMOUIBIO YPABHEHUH C
rapameTpamu

ITocTpoeHue u uccinenoBaHue
MaTeMaTU4YeCKUX MOJENIEH pealbHbIX
CUTyalMi C MOMOUIBIO CUCTEM YPABHEHUH C
rapameTpamu

[TocTpoenue u nccnenoBanue
MaTeMaTU4YECKUX MOJENIEH peaabHbIX
CUTYyalUH C IIOMOUIBIO CUCTEM YPABHEHUH C
rapameTpamu

KonTtponsHas pabdora: "3anaun ¢




napamerpamu”

120.

121.

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHui: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHui: "YpaBHeHus"

122.

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS
3HaHui: "YpapHeHus. Cuctemsl
ypaBHeHUN"

123.

124.

[ToBTOpenue, 0600OIICHNE, CHCTEMAaTHU3AIUS
3HaHuii: "HepaBencrna"
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3Hanuii: "HepaBencrna"

125.

IToBTOpenue, 0600mICHNE, CHCTEMAaTU3AIHS
3HaHuii: "HepaBencrtna"

126.

127.

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3Hanuii: "l[IpousBoaHas u e€ npuMeHeHue"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3Hanui: "lIponsBoaHas u €€ npuMeHeHue"

128.

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHuii: "lIpousBoaHas u e€ npuMeHeHue"

129.

130.

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil: "MHTErpan u ero npuMeHeHue"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHkun"

131.

[ToBTOpenwue, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "OyHKuun"

132.

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "OyHKIMN"




133. Wroroas KoHTpOJbHAS paboTa

134. Hrorosast koHTpoIbHAs paboTa
135, HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATU3 AN 1
3HAHHUI
136, HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. A.JT. Mopakosuu Anrebpa u Hauana ananuza.10-11 kimacc. YueOuuk. — Muemosuna, 2020;
2.  A.T.Mopakosuy, T.H. Mumrycruna, E.E. Tynsuunckas Anrebpa u Hadana ananu3za.10-11
Kinacc. 3agadnauk. — M.: Muemosuna, 2020;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. A.T. MopnkoBuu Anredpa u Havana ananuza.l0-11 kmacc. YueObnuk. — M.: MHemo3uHa,
2020;
2. A.T. Mopakosuu, T.H. Mumryctuna, E.E. Tynsunnckas Anrebpa u Hadana ananmza.10-11
Knacc. 3agayduk. — M.: Muemo3suna, 2020;
3. JLA. AnekcanapoBa AnreOpa u Hayana ananuza. CamocrositensHbie pabotel 10 kmace. —
M.: Muemo3suna, 2018;

4. Twun3dypr B.M. Anrebpa u nHauama ananuza. 10 kmacc. KoHTposibHbIE paboTHI,
npoduns  ypoBeHb. — M.: MHemo3uHa, 2018.
5. A.I'. MopakoBuu Anrebpa u Havana aHanu3a.l0-11.Merogudyeckoe mocobue s
yuurensi. — M.: Muemosuna, 2017;
6. Maremaruka. ExenenenpHoe npuiiokeHue k razete «llepBoe ceHTIOps»;
7. Maremaruka B mkosne. ExxeMecauHblii HAyYHO-METOJAMYECKUN  KYypHAJL.

8. CoOopHuku aist moarotoBku u nposeacaust EI'D mo penaknueit Amenko 2020-2023 rr.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. OTKpBITHIH OaHK 3a1aHui 1o MaTemMatuke WWW.fipi.ru
2. ®enepanbHbIN LIEHTP TECTUPOBAHUS WWW.rustest.ru
3. Petny ET'D https://ege.sdamgia.ru/



https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://www.fipi.ru%26sa%3DD%26usg%3DAFQjCNHw7jOQ9IRP3UL3fgmt5piGTNqp1A&sa=D&source=editors&ust=1688027049161225&usg=AOvVaw2nwDANECHB-Vh2dj4MLEeT
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://www.rustest.ru/%26sa%3DD%26usg%3DAFQjCNH8kG87N6f4EzZEenAEmv-l1iYhqg&sa=D&source=editors&ust=1688027049161564&usg=AOvVaw2PxkBzv6kvV-b4kUNPQI3l
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