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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «AnreOpa U Hauajga MaTEMAaTUYECKOTO aHAIM3a SIBIISIETCS
OJTHAM W3 HanboJiee 3HAYMMBIX B IPOTrPaMMeE CPEIHEro 001Iero oOpa3oBaHus,
MOCKOJIBKY, C O/IHOM CTOPOHBI, OH 00€CIIeYBAeT UHCTPYMEHTANIbHYIO 0a3y JUis
M3y4YEHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C JPyroi CTOPOHBI, (hopMupyeT
JIOTHYecKOoe M a0CTPaKTHOE MBIIUICHHE 00yJaloIUuXcs Ha ypPOBHE, HEOOXOIUMOM
11 OCBOCHUSI MH(OPMATUKH, OOIIIECTBO3HAHNUSA, UCTOPUH, CJIOBECHOCTH U JPYTUX
AUCUMILINH. B pamkax naHHOro y4eOHOro Kypca oOydaroluecs OBJIaeBatoT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpasi (POpMYyJIUPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4eCcKon (hopme.

Y4eOHblii Kypc anreOpbl 1 Hayal MaTeMaTHYeCKOTr0 aHalIM3a 3aKIa /(bIBaeT
OCHOBY JUIsl YCHIEIIIHOTO OBJIQJICHUSI 3aKOHAMH (PU3UKHU, XUMUU, OUOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEH/ICHIUHI pPa3BUTHsI SKOHOMUKHU U OOILIECTBEHHON XKU3HU,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh UX ISl TalbHEHUIIIEro 00pa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke BpeMst oBiaieHne abCTpakTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKUUSAMU aJIreOpbl 1 MaTEMaTHUECKOTO aHaJIN3a Pa3BUBAET
YMEHHE HaXxOUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTD, JOKA3bIBAThH
YTBEPKACHUS C TOMOIIBIO0 MHAYKLUU U PAaCCy>KIaTh IEAYKTUBHO, UCTIOIb30BaTh
000011IeHNe U KOHKPETH3AI1I0, a0CTparupoBaHUE U aHAJIOTUIO, GOPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone nzyuenus yueOHOro Kypca « Anredpa U Hauyajia MaTEMaTHYECKOTO
aHaM3a» 00yJarouIrecs Moxy4aroT HOBBIM ONBIT PEIICHUS MPUKIAIHBIX 3a/1a4,
CaMOCTOSITENILHOTO MOCTPOEHHUSI MATEMAaTUYECKUX MOJIEIIEH pealbHbIX CUTYyallH,
MHTEPIIPETALUU OTYyUYEHHBIX PEIEHUH, 3HAKOMATCS C IPUMEpaMHU
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, HAYKE U UCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblIi Kypc 00J1aJjaeT 3HAUUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIAIIOM,
KOTOPBIN peaan3yeTcs Kak 4epe3 yueOHbIi MaTepua, CiocOOCTBYOIUN
(OpMHPOBAaHUIO HAYYHOTO MUPOBO33PEHMS, TAK U Uepe3 crieluPuKy yueOHou
AESITENbHOCTH, TPEOYIOIel MPOAOIKUTEIHHON KOHIICHTPAIIH BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTYYCHHBIN
pe3yJIbTart.

B ocHoBe MeTonuku oOydeHus ajiredpe 1 HayajlaM MaTeMaTH4eCKOro
aHaJln3a JICKUT ACSITeTbHOCTHBIN NMPUHIUI 00YUYCHHS.

B cTpykType yue6HOTO Kypca «Anredpa u Hauana MaTeMaTH4eCKOro
aHaJIN3a» BBIJICJIEHBI CIEAYIOIINE COAEPKATENbHO-METOANYECKHE TUHUN: «Hucna
Y BBIYUCIICHU», « DYHKIMH U Tpadukm», «YpaBHEHHS U HEPaBeHCTBa», «Hagana
MaTeMaTHYECKOTo aHann3a», « MHoecTBa U JIoruka». Bce ocHOBHBIE



COJIEPKATEIbHO-METOANUECKHE JTUHUN U3YHaI0OTCs Ha MPOTSKEHUH JIBYX JIET
oOyueHusl Ha YpOBHE CpeJIHEro o0I1ero o0pa3oBaHusl, ECTECTBEHHO JIOMOIHSSA
APYT ApyTa U MOCTENEHHO HACKIIIASCh HOBBIMU TEMaMH U pa3neiamu. [laHHbIH
y4eOHBIN KypC ABISETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B ceOe
COJIep>KaHUE HECKOJIbKUX MaTeMaTUYeCKUX TUCIUIUINH, TAKHX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHAJINU3, TEOPUS MHOKECTB, MaTeMaTH4YeCcKas
noruka u apyrue. [lo Mmepe Toro kak o0yuaromiuecs oBiaaJeBaroT Bc€ Ooee
[IMPOKUM MATEeMATUYECKUM amnmapaToM, y HUX MOCIEI0BATENbHO POPMHUPYETCS U
COBEpPIIEHCTBYETCSI YMEHUE CTPOUTh MaTEMaTHUYECKYIO0 MOJEIb PeaJbHON
CUTyalLluH, IPUMEHSTh 3HAHUsI, T0JIyY€HHbIE IPU U3yUYE€HUU Y4eOHOTO Kypca, s
pEIIeHUsI CAaMOCTOSTENEHO CPOPMYTUPOBAHHON MaTeMaTHUECKOH 3a7auu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToIMYecKast TMHUA «YKcia U BBIYUCIECHUS) 3aBEPIIAcT
(opMHUpOBaHKE HABBIKOB MCIIOJI30BAHUS JEHCTBUTENBHBIX YHCET, KOTOPOE OBbLIO
HayaTo Ha YpOBHE OCHOBHOTO 00111ero oOpazoBanus. Ha ypoBHe cpeanero o0riero
oOpa3oBaHus 0c000€ BHUMAHHE YAEIIEeTCS (POPMUPOBAHUIO HABBIKOB
paloHaIbHBIX BHIYMCICHUH, BKIIOUAIOIIUX B €051 UCTIOJIb30BAaHUE PA3TUUHbIX
(dopM 3amucu ynciaa, yMeHUe J1e1aTh NPUKUAKY, BBIIOIHATH NPUOINKEHHBIE
BBIUMCJICHHSI, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pad0TaTh C MATEMAaTHIECKIMHU
KOHCTaHTaMU. 3HaKOMbIE 00YyJaroIIMMCsI MHOYKECTBA HATYPAIbHBIX, IENbIX,
palMoOHANIbHBIX U AEMCTBUTEIBHBIX YHCEN JOTOIHSIIOTCS MHOKECTBOM
KOMIUIEKCHBIX YHCell. B KaX10M U3 3TUX MHOKECTB pacCMaTPUBAIOTCS
CBOMCTBEHHBIE eMy crielinHUecKre 3aJa4uy U OTIepaIiy: IeJICHHE HaIEIo,
OTIEPUPOBAHUE OCTATKAMU Ha MHOYKECTBE LIEJBIX YUCEI, 0COObIE CBOMCTBA
paloHaIbHBIX U UPPALIMOHATIBHBIX YHCEN, apU(PMETHUECKHE OTIEPaIIH, a TAaKKe
U3BJICUEHNE KOPHS HAaTypalbHON CTETIEHU HA MHOXECTBE KOMIIJIEKCHBIX YHUCET.
bnaromaps mocnenoBaTenbHOMY PaCHIMPEHUIO KPYyTa HCIIOIb3yEMbIX YUCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMU UX MPUMEHEHUS [Tl PEIICHUS Pa3IMYHBIX 3a7a4
bopMupyeTcs mpeCTaBIeHNE O €JMHCTBE MaTEMAaTUKN KaK HAyKU U €€ poJiu B
HOCTPOEHUU MOJIENIEN PEaIbHOrO MHUpPA, LIUPOKO UCIOIb3YOTCS 00001IeHnE U
KOHKPETH3aIHsL.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaN3yeTCsl Ha MPOTSHKEHUN BCErO
oOyueHus Ha YpOBHE CpeIHEro O0IIero 0Opa3oBaHusl, MOCKOIbKY B KaXKIOM
pazzaene [IporpaMMbl IpeyCMOTPEHO PELLIEHUE COOTBETCTBYIOLIMUX 3a1a4. B
pe3ynbTaTe 00yJaromrecs OBIaIeBalOT Pa3IMUYHbBIMU METOIaMU PEIICHUS
paloHAIbHBIX, HPPALMOHATBHBIX, IOKA3aTEIbHBIX, IOTAPU(PMUIECKIX U
TPUTOHOMETPUUYECKUX YPABHEHUI, HEPABEHCTB U CUCTEM, a TaKXke 3a/1a4,
coJeprKaux napaMmerpsl. [loayyeHHble YMEHUS IIUPOKO UCIIONB3YIOTCA MIPU
UCCIIeIOBAaHNH (DYHKIIUN C TIOMOIIBIO POU3BOTHOM, MTPH PEIICHUN TTPHUKIIATHBIX



3a/1a4 M 3a7]a4 Ha HaXOKJIeHWE HAauOOJbITNX U HAUMEHBIIINX 3HAUYCHUN (DYHKITHH.
JlanHasi coziep>kaTenibHast IMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBITIOJHATH Pacu€Thl Mo popMyIiaM, TpeoOpa3oBaHuUs palliOHATBHBIX,
UPPAIMOHATIBHBIX ¥ TPUTOHOMETPHUUECKHUX BBIPAKECHUI, a TAK)KE BHIPAKEHUH,
CoJIeprKaIINX CTeNeH! u orapudmel. brarogaps nzydenuro anreOpanueckoro
MaTepHalia IPOUCXOAUT JalbHENIIee pa3BUTHE AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIIJIEHUS 00yYaronuXxcs, GOPMUPYIOTCS HABBIKHU I TyKTHBHBIX
paccyXaeHul, paboThl C CHMBOJIBHBIMU (pOpMaMHU, MIPEACTABICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB. AJredpa
npennaraet 3QPeKTUBHbIC MHCTPYMEHTHI JJI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HATJISAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK
A3BIKA HAYKH.

ConepxxarenbHo-MeTonueckas TuHUs «ODyHKIUU U TpaQUKU» TECHO
NEPEIIeTaeTCs ¢ APYTUMH JIMHUAMH Y4E€OHOTO Kypca, MOCKOJbKY B KAKOM-TO
CMBICIIE 3aJ1a€T MOCJIEI0OBATENBHOCTh U3yUEHUs MaTepuaia. M3ydueHne cTerneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, NX CBOMCTB
U TpauKOB, UCIOIb30BaHUE (PYHKLIMN Ui pEelIeHus 3a7a4 U3 JPYruX y4eOHbIX
PEIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MATEMaTHYECKUM aHAJIU30M,
TaK U C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIiIoe BHUMaHKE
yaensieTcsi QOPMUPOBAHUIO YMEHHS BBIPAXKaTh (OPMyTIaMu 3aBUCUMOCTH MEXITY
Pa3TUYHBIMU BEIMYMHAMU, UCCIIEIOBATH MOTyYEHHBIE (PYHKITUU, CTPOUTH UX
rpaduku. Matepuan 3Toii cofepKaTeabHOM TUHUN HAllEJeH Ha Pa3BUTHE YMEHUM
Y HaBBIKOB, MTO3BOJIAIONINX BBIPAKATh 3aBUCUMOCTH MEXKIYy BEJTMUYNHAMU B
paznuuHoi (hopMe: aHATUTUYECKOM, Tpaduieckoi u cnoBecHou. Ero uzyuenue
CHOCOOCTBYET PAa3BUTHIO aJITOPUTMUYECKOTO MBIIIIEHUS, CTIOCOOHOCTH K
0000I1IEeHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxarenbHas muHUS «Hauana MmaTeMaTH4eCKOro aHaIM3ay Mo3BOJIsET
CYLIECTBEHHO PACIIUPUTH KPYT KaK MaTeMaTHYECKHX, TaK M MPUKIAJIHBIX 33]a4,
JOCTYMHBIX 00YyYaIOIKUMCS, TaK KaK Y HUX MOSBIISETCS BO3MOKHOCTh CTPOUTH
rpaduKy CIOXKHBIX QYHKIHMI, ONpenesaTh UX HauOOIbIINEe U HAUMEHbIIINE
3HAYECHMsI, BBIYUCISATH TUIOMIATU GUTYpP U 00BEMBI TN, HAXOAUTH CKOPOCTH H
YCKOpeHHs npoueccoB. JlaHHas coaepkarenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH TOCTPOCHHSI MATEMaTUYECKIX MOJIETICH pealbHbIX CUTYalUH,
MO3BOJISIET HAXOAUTh HAMITyYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHUCIIE
COLIMAJIbHO-DKOHOMHMYECKHX, 33a/1adyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4e€CKOTO
aHaju3a CoCOOCTBYET Pa3BUTHUIO A0OCTPAKTHOTO, POPMAIBHO-TOTHUECKOTO U
KpPEaTUBHOT'O MBIILICHUS, (OPMUPOBAHUIO YMEHUMN paclioO3HABATh MPOSBICHHUS
3aKOHOB MAaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yuaromuecs y3HatoT O



BBIJIAIONIUXCSI pe3yJIbTaTaX, MOJTYYEHHBIX B X0JI€ PA3BUTHUSI MATEMAaTHKU KaK
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKas THHUSA « MHOXKECTBA U JIOTHKa» BKIIIOYACT B
ce0st JIEMEHTHI TEOPUU MHOXKECTB M MATEMATHYECKOU JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONH MaTEMaTUKH
U IpeJyiaraloT Hanbosee YHUBEPCAIbHBIN SI3bIK, OOBEAUHSIONINN BCE pa3/Ieibl
MaTeMaTHUKH U €€ MPUIIOKEHU, OHHM CBSA3BIBAIOT Pa3HBIC MAaTEMAaTHICCKUC
JTUCITUTUTHHBI U UX MPUJIOKEHUS B enHoe 11emoe. [loaToMy BaxkHO 1aTh
BO3MOYKHOCTh O0yYarOIIeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOI MaTeMaTUKHU U MCTOIb30BATh €T0 JIJIsl BEIPAKEHUSI CBOUX MBICIIEH.
JpyruM BaKHBIM MMPU3HAKOM MaTEeMaTHUKU KaK HAyKH CJIEAyeT IPHU3HATh
CBOMCTBEHHYIO €1 CTPOroCTh OOOCHOBAHM U CIIEIOBAHUE OMPEICIEHHBIM
MpaBUJIaM MOCTPOCHMS I0KA3aTENbCTB. 3HAKOMCTBO C JIEeMEHTaMHU
MaTEMaTUYECKOH JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIITUICHHUS
00yJaroIIMXCs, MMO3BOJISIET UM CTPOUTH CBOU PACCYXACHHUSI HAa OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBITUICHHS.

B yuebHOM Kypce «Anrebpa n Hayalla MaTeMaTUYECKOTO aHATTU3a)»
PUCYTCTBYIOT OCHOBBI MATEMATHYECKOT'O0 MOJICIIMPOBAHNUS, KOTOPbIE TIPU3BAHbI
CrocoOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IMMOCTPOCHUS MO/IETIEH pealbHbIX
CUTYAIINi, UCCIAEAOBAHMS 3THX MOJIEJICH C TIOMOIIBIO arapaTa anreopsl U
MaTeMaTUYECKOTO aHajIn3a, MHTEPIPETAIUU MOYYSeHHBIX Pe3yIbTaToB. Takue
3aJlaHUs BIUIETEHBI B KaXK/IbI U3 pa3/iesioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IMHPOKO MCTIONB3YETCs TSl peIIeHUs TPUKIaAHBIX 3a1a4. [Ipu
PEIICHUH peaTbHBIX MPAKTUISCKUX 3a7a4 00yUJaroImnecs pa3BUBAIOT
HaOJIIOAATeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
MCIIOJIb30BaTh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH MPOOIIEMY.
JlesTenbHOCTD 110 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3aa9
OpraHU3yeTCs B MPOIIECCe U3YUEHUS BCEX TEM yUeOHOTo Kypca « Anredpa u
HayaJla MaTeMaTUYECKOTO aHaTN3ay.

Ha usyuenue yue6HOro Kypca «Anredpa u Hayaia MaTeMaTH4eCKOro
aHanu3a» oTBoauTcsa 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kimacce — 136 gacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

PannonansHbie yncina. OOBIKHOBEHHBIE U IECATHUYHBIE TIPOOH, TPOLICHTHI,
OeckoHeuHble ieproaudeckue qpoou. [Ipumenenne npobeli U MPOLIEHTOB IS
peleHns MPUKIaAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACiIEl 3HAHUI U peaIbHOM KU3HHU.

JlelicTBuTENbHBIE UKCa. PallioHaIbHBIE U UPPALUMOHATIBHBIE YUCIIA.
ApudmeTrueckue onepanuu ¢ JeHCTBUTENbHBIMHA YUCIaMU. MOTyITb
JCHCTBUTEIHHOTO YKCTIa ¥ eT0 CBOMCTBA. [IpubOnmkEHHbIC BHIYUCIICHMS, PABUIIA
OKpPYTJICHHUS, IPUKUJKA U OLIEHKA PE3YJIbTaTa BbIUUCICHHIA.

Crenensb ¢ nenbIM nokasareiieM. buaom Herotona. Mcronbp3oBanue
MOAXOSIIEH (POPMBI 3aTTUCH TCHUCTBUTEIIBHBIX YUCET I PEIICHUS TMPAKTHICCKUX
3a7a4 ¥ IIPEJACTABIICHUS JaHHBIX.

ApudmMerrnyeckuii KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM MTOKA3aTeIEM U €€ CBOMCTBA, CTETIEHD C
JNEUCTBUTEIILHBIM MMOKA3aTEIEM.

Jlorapudm uncna. Coiicta norapudma. /lecaTnunbie U HaTypalbHbBIE
JoTapu(MmBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOT0 apryMeHTa. ApKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YMCJIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHbIE TIPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCHIIbHBIE YPABHEHUS U ypaBHEHHUsI-CIIeACTBUSA. HepaBeHCTBO,
peleHne HepaBeHC CTBA.

OCHOBHBIE METOJIBI PEIICHHUS IIEJIBIX U TPOOHO-PAMOHATBHBIX YPABHEHUH U
HEpPaBEHCTB. MHOTOUIEHBI OT OAHOUN NEpeMEHHOM. JleneHne MHOrousaeHa Ha
MHOTI'OWIEH ¢ ocTaTkoM. Teopema bezy. MHOro4ieHs! ¢ 1ieIbIMU
koddp¢unuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPKAIINUX CTETICHU U KOPHHU.

HppanmonansHbie ypaBHeHUs.. OCHOBHBIE METObI PELLICHHUS
HMppalrOHAIbHBIX YPABHCHUMN.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS TOKA3ATENbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKATUX JTOTapU(MBbI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS
JTorapuMUYECKUX YPaBHCHUM.

OcHoBHbIe TpuroHoMeTpuueckue dhopmyssl. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIpaKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUIA.



Pemenne cucrem JIMHEWHBIX ypaBHEHU. MaTpuia CUCTEMBI JIMHEWHBIX
ypaBHeHHM. OnpenennTesb MaTPUILIbl 2X2, €ero reOMETPUUYECKHI CMBICI U
CBOMCTBA, BBIYMCIICHUE €T0 3HAUECHUS, IPUMEHEHUE ONPENEINUTENS ISl PEILICHUS
CUCTEMBI JJUHEWHBIX YpaBHEHUN. Pelienre npukiaasbIx 3a1a4 ¢ IOMOILIBIO
CHUCTEMBI JIMHEWHBIX YpaBHEHU. VcciienoBanre NOCTPOEHHOM MOJIEIIH C
MOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEATTbHOU CUTYAllUH C TIOMOIIBIO
YPaBHEHMU U HEPABEHCTB. l[puMeHeHNe ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 33Ja4 U 3a7a4 U3 Pa3IMYHbIX 00NacTell HayKH U peabHOM
KU3ZHHU.

DYyHKIUHN U TPaPUKU

@®yHK1MsA, coco0bl 3a1anusl GyHKIMU. B3auMHO 00paTHble (yHKLIHH.
Kommnosunus ¢pysakiuit. I'paduk pyHKIMu. dneMeHTapHbie TpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OO6unacth onpeneneHuss 1 MHOXKECTBO 3HaUeHU QpyHkuuu. Hynu dyHkumm.
[IpomesxyTku 3HaKonoctossHCTBa. UETHBIE M HeU€THBIE (hyHKIMH. [lepuoanueckue
¢byskun. [IpoMexxyTk MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbonpiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HAa POMEXYTKE.

Jlunelinas, KBaJipaTuyHas U ApOOHO-JIMHEWHAs QYHKIIMU. DJIeMEHTapHOE
HCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHasi pyHKIMS ¢ HATypaJbHBIM U LI€TbIM MoKa3ateneM. EE€ cBolicTBa u
rpaduk. CoiicTBa U rpaguK KOpHS N-OM CTENEeHU Kak GyHKIUHU 0OpaTHOM
CTEIEHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3arenbHas u JorapupmMuyeckast PyHKIUU, UX CBOWCTBA U IPAPUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

Tpuronomerpuueckasi OKpy>KHOCTb, ONPEJIETIEHUE TPUTOHOMETPUUECKHUX
(yHKUMNA YUCIOBOTO apryMEeHTa.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pPEaJIbHBIX MPOLIECCAX U SIBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTeIbHOCTH, CITOCOORI 3aJJaHUS ITOC/IEIOBATENbHOCTENH. MeTo
MaTeMaTUYeCKON MHAYKIIMU. MOHOTOHHBIE U OTPaHUYECHHbIE
IIOCJIEIOBATENBHOCTH. VICTOpHSI BOSHUKHOBEHHSI MAaTEMaTUUYECKOI0 aHAJIN3a KaK
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas 1 reoMeTpuUecKas mporpeccuu. beckoneuno yObiBaromas
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH r€OMETPUYECKON
MPOrpecCur. JINHENHBIA U 3KCTIOHEHIHAIBHBIN pOCT. Yncno e. DopmyJia CIOXKHBIX
npoLEeHTOB. Vcronp30BaHuE MPOTrPECCUH JIJIsl PEUIEHUS PEaibHbIX 3a/1a4
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble GhyHKIIMM U UX CBOMCTBA. Touku pa3pbiBa. ACUMITOTHI
rpadukoB ¢pynkumii. CBoiicTBa GyHKIUNA HENIPEPHIBHBIX HA OTpe3ke. MeToa
WHTEPBAJIOB ISl PEUIEHUSI HEpAaBEHCTB. [I[pruMeHEHNEe CBOMCTB HENPEPBIBHBIX
(GyHKUMNA U151 pelueHus 3a1ay.

[lepBas u BTOpas mpousBoHble GyHKIMU. OnpeneneHne, TeOMETPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBoaHbie 3neMeHTapHbIX PyHKIUHN. [Ipon3BoaHASI CyMMBI,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMK (QYyHKIIHUIA.

MHokecTBa M JIOTHKA

MHOk€eCTBO, OIlepaly HaJl MHOKECTBAMU U UX CBOMCTBA. /[narpaMmbl
Oitnepa—Benna. [I[pumeHeHne TeOPETUKO-MHOKECTBEHHOTO anmnapara s
ONMCAHUs PEaJIbHBIX IPOLIECCOB U SIBJICHUM, IIPY PELIEHUH 3a4a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHUYECKOT0 00BEKTA, CIE/ICTBHE,
JOKa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KIIACC

Yucaa v BIYMCICHUA

HarypanbHubie u niensie yncina. [I[puMeHeHne npu3HaKkoB JEIUMOCTH LEIbIX
quces, Haubobuii oot genutens (nanee — HOJI) u nHauMmensIee oOlee
kpatHoe (nanee — HOK), octaTkoB o monyinto, anroputMa EBkinna aiis peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcusle yncna. Anredpandeckasl U TpUroHoMeTpudeckas (popmel
3aMUCH KOMIUIEKCHOTO unciia. ApudMeTHYecKre onepain ¢ KOMIIEKCHBIMU
yucnamu. M3o00paxeHne KOMIUIEKCHBIX YUCET HA KOOPAMHATHOM MIOCKOCTH.
®opmyna Myaspa. KopHu n-ol cTenieHH U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUJIEKCHBIX YUCEN JJIsl pelieHnus PU3NYECKUX U T€OMETPUUECKUX 3aad.

YpaBHeHUS U HEPABEHCTBA

Cucrtema 1 COBOKYIMHOCTh YPAaBHEHUN U HEPABEHCTB. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTeIbHBIX U JOTAPUPMUIECKUAX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/JIbI PEIICHUSI CUCTEM M COBOKYITHOCTEN paliOHaIbHBIX,
UppalMoHaIbHBIX, MOKA3aTEIbHBIX U JOTapU(YMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMMU.



[IpumeHeHune ypaBHEHN, CUCTEM U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HAYKU U peabHOM
KU3HU, UHTEPHPETALIUS MOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUN U TPaPUKHU

['padux xommozunuu pyukmmii. ['eomerpuueckne o0pas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckre QyHKIIMHI, UX CBONCTBA U TpadUKH.

I'paprueckure MeTobl penieHusl ypaBHEHHU U HepaBeHCTB. [ paduueckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTpaMH.

Hcnonb3oBanue rpaduxoB GyHKIUN ISl KCCIIEOBAHUS MTPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT [P PEILIEHUH 33]1a4 U3 APYrUX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[Ipumenenne npor3BOIHON K UCCIAEA0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxieHne HanboIbIero 1 HAMMEHbIIEro 3HaYeHU !
HEINPEPHIBHON ()YHKLIUU HA OTPE3KE.

[IpuMeHeHue MPOU3BOIHOM /ISl HAXO0XKICHUS HAWJTYUILIETO PEIICHUS B
NPUKIIAJHBIX 3a7a4ax, I ONPEACIICHUS] CKOPOCTU U YCKOPEHUS MpoLecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBo0Opa3HbixX. [lepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXaeHUS TTIEPBOOOPA3HBIX.

HnTerpan. ['eomerpudeckuid CMbICI HHTETpasia. BeranciaeHue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHue uHTerpaia s HaXoKAEHUs IIOWAAeH MIOCKUX GUryp u
00BEMOB T€OMETPUIECKUX TEIL.

[Tpumeps! pemenuit qudpepeHImaiIbHbIX YpaBHEHUH. MaTeMaTrnaeckoe
MOJIEJIMPOBAHUE PEATbHBIX MPOLIECCOB € MOMOILBIO AP epeHIInaANTbHBIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJI3A»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKAAHCKOU MO3UIIMK 00YUYaOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA, MPEICTABICHHUE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTY]D, SBICHUM,
IpoLeayp TPaKIaHCKOro 00111ecTBa (BBIOOPHI, OIIPOCHI U IPYTO€), YMEHUE
B3aMMO/ICHCTBOBATh C COIMATbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C UX
GYHKIUSIMY ¥ HA3HAYCHHUEM;

2) NaTPUOTUY€CKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCUNUCKON IPAKJAHCKON UIACHTUYHOCTH, YBOXKECHHUS K
MPOIILIOMY ¥ HACTOSIIIIEMY POCCUICKONM MaTeMaTUKH, IIEHHOCTHOE OTHOILICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MATEMATUYECKOU IIKOJIbI,
MCITIOJIb30BAaHUE ITUX JOCTIKEHUMN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME TyXOBHBIX IICHHOCTEH POCCUICKOTO Hapoa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEJCHHUS, CBA3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKH U IESITENBHOCTBIO YUEHOTO, OCO3ZHAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUast 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHHUH, pacCy>KJIeHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCHUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS IPUMEHAITh MAaTEMATUUECKUE 3HAHUS B
MHTEpECcax 3/I0pOBOTo U 6e30macHOro o0pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, PETYJsIpHAsS (PU3NUYECKAsi aKTUBHOCTH ), PU3NUECKOE COBEPIIICHCTBOBAHNE
P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON NESITENBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTHU TPYI0II00USI, HHTEPEC K
pa3nTuIHBIM c(hepaM MPoPeCCHOHATLHON ACITEIIBHOCTH, CBI3aHHBIM C
MaTeMaTHUKON U €€ MPUIOKEHUSIMU, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynyiiel mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI,



TOTOBHOCTh M CLIOCOOHOCTh K MaTEMaTHYECKOMY 00pa30BaHUIO U
caMm000pa30BaHUIO HA MPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAIPaBIICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpPbhl, TOHUMAHUE BIUSTHUS
COLIMAJIbHO-D)KOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOMN
CpeIbl, 0CO3HAHUE TJI00ATBHOTO XapaKkTepa KOJIOTHIECKHUX MPo0IeM, OpUEHTAITUS
Ha IPUMEHEHUE MaTEMaTHIECKUX 3HAHUHN IS PEIIeHUs 3a71a4 B 001aCTH
OKPYKaloIel Cpeibl, INIAHUPOBAHUE TTOCTYIIKOB U OIEHKH UX BO3MOXKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAaHNE
MaTEMaTUYECKON HAYKH KakK cepbl YeTIOBEUECKOM ACSITEIIbHOCTH, ITAMOB €€
Pa3BUTHS ¥ 3HAYMMOCTH JIJIS1 Pa3BUTHS IUBUIIM3AIUH, OBJIAJICHUE S3BIKOM
MaTeMaTHUKH ¥ MaTeMaTHYEeCKOU KYJIbTypO KaK CpEICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO U UCCIEA0BATEIbCKYIO IESITEILHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble jJoruyeckue qeicTBus:

BBISIBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKA MAaTEMATHUECKUX
00BEKTOB, MOHATUH, OTHOIIEHUI MEXTy MOHATUSIMH, POPMYIHUPOBATH
OINpEJENICHNS IOHATHI, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIIH,
OCHOBaHUS 7151 0000LICHNS U CpPaBHEHUSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATb, (POPMYIUPOBATH U IPEOOPA3OBBIBATE CYKICHMUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTHUBOPEUMS
B (haKTax, TaHHBIX, HAOIIOACHUAX U YTBEPKICHUAX, Ipe/iaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHL;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€TyKTUBHbBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSATENIBHO J0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN
(mpsiMbI€ U OT IPOTUBHOTO), BEICTPANBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BBIBOJIBI;

BBIOHpATh c1IOCO0 penieHus y4eOHo 3a1auu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELLEHUS, BBIOMpPATh Hanbosee MOoAXO AN ¢ yuéToM
CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).



ba3oBrle uccienoBare/JbCcKkie AeHCTBHUA:

UCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKII MHCTPYMEHT MO3HAHUA,
(bopMyIupOBaTh BONPOCH, (PUKCUPYIOILIME TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (JOPMUPOBATH TUIIOTE3Y, apTYMEHTHUPOBATh
CBOIO MTO3ULINAIO0, MHEHHE;

IPOBOJUTH CAMOCTOSATEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0OBaHHE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTU4eCKOro o0ObeKTa, IBJICHNUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATETHLHO (OPMYITHPOBATH 0OOOIICHHS ¥ BBIBOJIBI IO PE3YJIbTaTaM
IPOBEIEHHOTO HAOIIOICHHM S, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIJBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH Je(UIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIJIsT OTBETAa Ha
BOIPOC U JJIs pELICHUS 3a]1a4H;

BBIOMPATh HH(POPMAITHIO U3 UICTOYHUKOB PA3IMYHBIX THUIIOB, AHAIM3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHGOPMALIMIO PA3THUYHBIX BUIOB U
dhopm npeacTaBIeHuUS;

CTPYKTYypHUpPOBaTh MH(OPMALINIO, TPEACTABIATH €€ B pa3IMUHbIX (hopMax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HAAEKHOCTh HH(MOPMAIH IO CAMOCTOSITEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OOmmenne:

BOCIIPUHUMATH U (HOPMYJIHPOBATH CYKJICHUS B COOTBETCTBUU C YCJIOBUSIMU U
LEeJsIMH OOLIEHUS, ICHO, TOYHO, TPAMOTHO BhIPaXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PELICHUS 3aa4H,
KOMMEHTHUPOBATH MOJTYUYCHHBINA Pe3yJIbTaT;

B X0/i€ 00CYXAeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI,
po0OJIeMbl, peIIaeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HAIICTICHHbBIC HA MTOUCK
pEILLIeHUS, COMTOCTABISATh CBOU CYXKJICHUS C CYXKJICHUSMH APYTUX YYACTHUKOB
nuasora, 0OHapy>KUBaTh pa3inuue U CXOJICTBO MO3UIIUNA, B KOPPEKTHOM dhopme
dhopmMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAYKECHUS;

MPEACTABIATh PE3yJIbTaThl PEUICHUS 33]]a4H, SKCIIEPUMEHTA, UCCIEAOBaAHNU,
MIPOCKTA, CAMOCTOATEIILHO BBIOUpATh (OpMAT BRICTYIUICHHS C yUETOM 3a7a4
IIPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE HeliCTBHUSA



Camoopranuzamnus:

COCTAaBJISATH IJIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEIIEHUH C Y4ETOM HOBOW WH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BJIa/IETh HABBIKAMU MTO3HABATEIBHOUN pediiekcuu Kak 0CO3HAHUS
COBEPIIIAEMBIX JIEHCTBUIA W MBICIIMTEIILHBIX MPOIIECCOB, UX PE3yJIbTaTOB, BIAJICTh
croco0amMu caMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U PE3yIbTaTa PEIICHHUs
MaTeMaTHYECKOM 3a/1auH;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBHI B ICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIOBUSIM, OOBSICHATH IPHUUMUHBI
JOCTUXKEHUS WU HEJOCTUKEHUS PE3YNIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBU Ty IbHON
paboThI MPU PEIICHUH YYEOHBIX 3aja4, IPUHUMATH 11€]1b COBMECTHOM
JEATENBHOCTH, TIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM pabOTHI, pacTIpeaeIsITh
BUJIBI PabOT, TOTOBAPUBATHCS, OOCYXKIATh MPOLIECC U Pe3yJIbTaT padOTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBATh B TPYIIIOBHIX hopMax paboThl (00CYXaeHUS, 0OMEH MHECHH,
«MO3TOBBIC IITYPMbD» ¥ UHBIC), BBITIOJIHATH CBOIO YaCTh PaOOTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/bI, OTICHUBATh
KaueCcTBO CBOETO BKJIaJla B OOMINIA MTPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6ydenus B 10 kiaacce 00ydaromuiics MOTYIUT CIIETYIONTHE
MpPEeMETHBIC PE3YJIBTATHI IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yucjia ¥ BBIYUCTICHUSA

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: PALIMOHATILHOE YUCII0, OECKOHEUHAs
NeproInYecKas IpoOb, MPOLIEHTHI, HPPAITMOHAILHOE YHCII0, MHOYKECTBA
pPalOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOYJb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHSITh APOOU U MPOIEHTHI JI pelIeHUs MPUKIAAHBIX 3a1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH TPUOTMKEHHBIC BRIYUCIICHUS, MPABHIIA OKPYTICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;



cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C IIEJIBIM ITOKa3aTeseM,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3aIUCH JEHCTBUTENBHBIX YUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: apU(PMETUUECKHUIT KOPEHb HATypaJIbHON
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJTHO ONEPUPOBATH MOHATUAMM: JIOTapu(M uncia, 1eCATUYHBIE U
HaTypaJibHbIE JIOTapU(MBbL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH NOHATUAMM: APKCUHYC, ADKKOCUHYC U aPKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA:

CcBOOO/IHO OIEPUPOBATh MOHATUSIMU: TOXKAECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSATD Pa3INYHbIE METO/IbI PELIEHUS PAIUOHAIBHBIX U IPOOHO-
pPaALMOHAJIBHBIX YPABHEHUH, IPUMEHATh METOJ UHTEPBAJIOB Il PELICHUS
HEPaBEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: MHOTOUJIEH OT OAHOU MEPEMEHHOM,
MHOTOWIEH € UEIbIMH KO3(PUIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITh
JIeJICHUE MHOTO4JIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUIS pELLICHU 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CUCTEMA JIMHEWHBIX YPaBHEHUH,
MaTpHULA, ONPEAECIUTENb MATPULBI 2 X 2 U €r0 FT€OMETPUYECKUN CMBIC,
WCIT0JIB30BaTh CBOMCTBA OMPEAEIUTEIN 2 X 2 NIl BBIYUCIEHUS €ro 3HAa4CHHUS,
IIPUMEHATH ONPENEIUTENN Ul PELIEHUS CUCTEMbI TUHEUHBIX YPAaBHEHUN,
MOZENUPOBATh PEANBHBIE CUTYAIIUU C TOMOIIBIO CUCTEMBI JINHEMHBIX YPaBHEHHI,
HCCIIEI0BATh MIOCTPOEHHBIE MOJENH C IOMOIIBIO MAaTPULL U ONIPEACIIUTEIIEH,
MHTEPIPETUPOBATH ITOJyYECHHBIM pE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA ACUCTBUI C KOPHAMH I IPe0Opa3OBaHus
BBIPAKECHU;

BBIIIOJIHATH NMPE0OPA30BAHMSI UACIOBBIX BBIPAKEHUI, COEPKAIIMX CTENEHU C
palMOHAJIbHBIM [1I0KAa3aTeIIEM;

UCIOJIb30BaTh CBOKMCTBA JIOrapu(pMoB AJ1sl IpeoOpa30BaHUs
Jorapu(MUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATUAMHU: UPPAMOHAIBHBIE, TOKA3aTEIbHbIE U
JorapuMuyecKrue ypaBHEHUS, HAXOUTh UX PEIICHUS C IOMOILBIO PAaBHOCUIIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYJIbI AJIs TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKECHU;

CBOOO/IHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YpaBHEHNE,
NPUMEHATh He0OX0auMBbIe (DOPMYIIBI TSl PELICHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIEIUPOBATh PEAJIbHbIE CUTYAIMH Ha S3bIKE alNreOpbl, COCTABIATh
BBIpXEHUS, YPAaBHEHHS, HEPABEHCTBA 110 YCIOBHIO 33/1a4H, HCCIIET0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM aIllapaTa anreopsol.

DyHKIUM U TPAPUKU:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: QYHKIMS, CIIOCOOBI 3a/1aHus (YyHKIUH,
B3aUMHO OOpaTHbIe (PYHKIIMH, KOMIIO3ULIMS GYyHKUUN, Tpaduk GyHKINH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB (PyHKIIHIA;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00IACTh OMPECIICHUS U MHOXKECTBO
3HaYeHUH QPYHKUNU, HYJIU QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA;

CcBOOO/IHO OTIEPHPOBATH MOHATUSIMU: YETHBIC U HEUETHBIC (PYHKIINH,
nepuoandeckre QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMBI QYHKITUW, HAUOOJbIIIEE M HANMEHbIIIEEe 3HAaUCHHE (PYHKITUU Ha
POMEXKYTKE;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: CTETICHHAs (PYHKIIMS C HATYpaTbHBIM U
EJIBIM TTI0Ka3aTeNieM, rpaduK CTEIEHHON (PYHKIIMH ¢ HATypPaJIbHBIM H LEJIBIM
nokasatesem, rpauk KOpHs n-oi CTeNeHH Kak (yHKIIUU 0OpaTHOM CTENEHH C
HaTypaJIbHbIM [10Ka3aTeJeM;

OTIepUPOBAThH MOHATUSAMU: JTHHEWHAs, KBapaTUdHas ¥ IpOOHO-THHEWHAS
(GyHKIUH, BRITIONHATH 3JIEMEHTAPHOE UCCIIET0BAHUE U MIOCTPOCHHUE UX TPAPUKOB;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: TIOKa3aTeNIbHAs U JIorapupMudeckas
(GYHKIMM, UX CBOMCTBA U rpaMKu, UCIOIb30BaTh UX TPaQUKU AJIs PELLICHUS
YPaBHEHHUI;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: TPUTOHOMETPUYIECKAsT OKPY>KHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh rpa@uKu QYyHKIUHN 715 MCCIEA0BaHUS IPOLIECCOB U
3aBHCHMOCTEH MPU pEIICHUH 3a/1a4 U3 IPYTUX yIeOHBIX MPEAMETOB U peaabHOU
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauyana mareMaTH4ecKOro aHaIm3a:

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: apu(MeTndecKkass 1 reoMeTpudecKast
nporpeccusi, 0eCKOHEYHO YOBIBAIOIIasi TEOMETPUUECKast IPOTPECCHsl, TMHEUHBIA U
HKCIIOHEHIIUATIBHBINA POCT, (POpPMYyJIa CIOKHBIX POIEHTOB, UMETH MPEACTABICHUE
O KOHCTaHTE;

UCMOJIb30BaTh MPOTPECCUHN IS PEILICHUS PEATIbHBIX 3a7a4 IPUKIIAJHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHATUSMH: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3a/TaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE MOCIIEI0BATEIbHOCTH,
MMOHUMATh OCHOBBI 3aPOKJICHUSI MATEMATUYECKOTO aHAIN3a KaK aHAJIN3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC (DYHKITUHU, TOUKU
paspbiBa rpaduka GyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIUH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: (DYHKIIUS, HETIPEPhIBHASI HA OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM 7151 pelieHus 3a1ay;

CBOOOTHO OMIEPUPOBATH MOHATUSMH: TIEPBAsi M BTOPAsk MPOU3BOIHBIC
(dbyHKIMY, KacaTenbHas K rpaduky GyHKITUH;

BBIYUCIISITh MPOU3BOJIHBIC CYMMBI, TPOU3BEACHUS, YACTHOTO X KOMIIO3UIIUH
IBYX (YHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

MCITIOJIb30BaTh TEOMETPUIECCKUHN U (M3UUECKUI CMBICT TIPOU3BOTHOMN IS
peuieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpPALIK HAJ
MHOXECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs OMKUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JIPYyTUX yUeOHBIX TPEAMETOB;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: OIPEEICHUE, TEOpEMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, TOKA3aTeIbCTBO, PABHOCHIIbHBIE
YpaBHEHHUS 1 HEPABEHCTBA.

K konity oOydenus B 11 kiacce 00y4aromuiics MOIydUT CIAEIyIONINE
MPEMETHBIE PE3YILTATHI IO OTJEIBLHBIM TeMaM paboyell mporpaMmbl y4€OHOTO
Kypca «Anrebpa u Havyajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BbIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPaIbHOE U 1EJ10€ YUCIIO,
MHOJKECTBA HATYPAJIbHBIX U LEJIBIX YUCEIl, UCTIOJIb30BAaTh MPU3HAKU JIETUMOCTH
uenbix ynucen, HOJ[ 1 HOK HatypanbHbIX Uncen Juisl pelieHus 3a/1a4, IPUMEHSITh
anroput™ EBknmnpa;

CBOOOJIHO ONEPUPOBATH MOHATHEM OCTaTKa IO MOIYJIIO, 3alIUChIBAThH
HATYpaJIbHBIE YKUCJIA B PA3JTUYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHUCIIO U MHOXKECTBO
KOMIUIEKCHBIX YUCEI, MPEACTABISTH KOMIUIEKCHBIE YKCTIa B alredpandeckon u
TPUTOHOMETPHUUECKOHN (hopMe, BBITIOTHATh apu(DMETHIECKHUE OTEPAIIU C HUMU U
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:



cBOOO/IHO ONEPUPOBATH MOHATUSAMU: UPPALMOHATIbHBIE, TOKA3aTeNbHbIE U
Jorapu(pMUUECKrEe HEPABEHCTBA, HAXOAUTh UX PEIICHHUS C TIOMOIIBIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYULIECTBJIATh OTOOP KOPHEN IPU PELIEHUU TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

cBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSATH HE0OX0AUMbIE (DOPMYJIBI JIJISl PEIICHHUS OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBHSI, HAXOIUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEH palliOHAIbHBIX, UPPALMOHAIBHBIX, IOKA3aTENbHBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pelarh palroHalbHbIE, UPPALIMOHAIbHBIE, I0KA3aTENIbHbIE,
Jgorapu(pMUUECKUEe U TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH I'paprUuecKue METOIbI IJIsl PEIICHHs] YPaBHEHUI U HEPABEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMu;

MOJIEIUPOBATh PEAJIbHBIE CUTYAIMH Ha SI3bIKE alNreOphl, COCTABIATh
BBIPAKEHMUSI, yPABHEHUS, HEPABEHCTBA U UX CHUCTEMBbI IO YCIOBHIO 33]1a4H,
MCCJIEI0BATh MMOCTPOEHHBIE MOJIENH C UCIOJIB30BAHUEM alIapara ainreopsl,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TpauKn:

CTPOUTH IpaprKy KOMITO3ULIUU (PYHKIIHI C OMOIIbIO AIEMEHTAPHOTO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH FreOMeTpHUecKue 00pa3bl ypaBHEHHI U HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: TPaUKH TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKLIUU JJI1 MOJICTUPOBAHUS U UCCIIETOBAHUS PeaIbHbIX
IIPOLIECCOB.

Hauyasa maTeMaTH4ecKOro anajmnsa:

MCITI0JIb30BaTh IPOU3BOIHYIO JUIsl UCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOOJIbIlIEEe U HAUMEHbLIEe 3HaUeHUs (PYHKIIUU HETPEPHIBHOM Ha
OTpE3Ke;

MCITI0JIb30BaTh IPOU3BOIHYIO JUIsl HAXOXKICHHSI HAMITYUILIEro pEelIeHus B
MIPUKJIAJHBIX, B TOM YUCIIE COLMATbHO-3KOHOMUYECKUX, 3a7a4ax, s
OTIpe/IeNICHUs] CKOPOCTU U YCKOPEHMS Mpoliecca, 3aJaHHOro (hopMyIoi Win
rpadukom;



CBOOOTHO OTMIEPUPOBATH MOHATUSAMHU: TIEPBOOOpA3HAS, OTIPEACTIEHHBIIN
MHTETpaj, HAXOJAUTh MEPBOOOPA3HBIC ANEMEHTAPHBIX (PYHKIUN U BBIUYUCISATH
uHTterpan no popmyne Herotona-JIeibuua;

HaXOJUTh TUIOIIAIU IIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

HMMETB MPEJICTABICHUE O MATEMAaTUYECKOM MOJIECIIMPOBAHUM Ha IIPUMEPE
cocTaBiieHUs MU PepeHIInabHBIX YpaBHEHU;

peliaTh NPUKIAJAHBIE 33/1a4H, B TOM YHCJIE€ COLIMATIbHO-3KOHOMUYECKOTO 1
(u3HYECcKOro xapakrepa, CpeICTBaMH MAaTEMATHYECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
MHOXK€ECTBO IEHCTBUTEIBHBIX YHACEI.
| MHorounensl. PaninonanbsHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHEWHBIX
YpaBHEHUU
) Oyukiun 1 rpadukn. CreneHHas GyHKIUS C 12 1
LIEJIBIM TI0Ka3aTesIeM
3 Apudmerrueckuii KOpeHb n-0il cTeneHu. 15 ]
WppatnmonanpHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenabHble 10 ]
YpaBHEHUS
5 Jlorapupmuyeckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BoIpaXXeHUs U ” |
ypaBHEHUs
7 ITocnenoBaTenIbHOCTH U IPOIPECCUU 10 1
HenpepsiBable pynkmum. [IponsBoaHas 20 1
9 [ToBTOpeHme, 0000IIeHNEe, CUCTEMATU3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMmblI Bcero Konrpoaibie | - Hpaxririeckue o0pa3oBaTebHbIE
padoThI padoThI pecypesI
1 HccnenoBanne GyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 IlepBooOpa3Has U MHTETpa 12 1
3 I'paduiku TpUroHOMETPHUECKUX (PYHKITHIA. 14 ]
Tpuronomerpryeckre HepaBeHCTBA
4 HppanmonansHele, MoKa3aTeabHbIE U 24 |
norapuMuyecKrie HepaBeHCTBA
KomrnekcHsie uncia 10 1
6 HarypanbHble 1 nesnble yucna 10 1
CucreMbl pallMOHANIbHBIX, UPPALIMOHATIBHBIX
7 MOKa3aTeNIbHBIX U JIOTApUPMUIECKUX 12 1
ypaBHEHUN
8 3agauu ¢ mapaMmeTpaMmu 16 1
9 [ToBTOpeHme, 0000MIIeHNEe, CUCTEMATHU3AIIHS 16 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Aata uudgposbie
w/n Tema ypoka Beero Kourpoasbnsie | IlpakTHyeckue | H3YUE€HH 06PA30BATEIBLHBIE
padoTbI padoThI b | pecypest
) MHOXeCTBO, ornepaluu Hajl MHOKECTBaMHU 1
U X CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
afrapara Jijis peuieHus 3a1a4y
Pammmonansasie yncna. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TIPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOTUUECKHE TpodH
Panunonannusie yncia. OOLIKHOBEHHBIE U
5 JECATUYIHBIC IPOOHU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOIUIECKHE Tpodu
6 [Tpumenenue apobeii 1 IPOIECHTOB IS 1
penieHus TPUKIAIHBIX 3a7a9
7 [Ipumenenue apoOei ¥ MPOLEHTOB ISt 1
peuIeHus NpUKIaJAHbIX 3a7a4
2 JewcTBuTenbHbIc yncia. PanimonanbHbie U |
MppalMOHaIbHbIE YKCTa
9 ApudmMernueckue oreparuu ¢ |
JIEHCTBUTEIbHBIMH YHCIaMHU
10 Moaynb JEMCTBUTENBHOTO YUCIIA U €70 1




CBOMCTBA

11

[TpuGnu>xEHHBIE BHIYMCIICHUS, TPaBUIa
OKpPYIJIEHUS, IPUKUKA U OLICHKA
pe3ysbTaTa BEIYUCICHAN

12

OcHOBHBIE MCTOJbI pCICHUA LCJIbIX U
JPOOHO-paLlMOHAIIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/bI PELLIEHUS LIEJIbIX U
JIpoOHO-PALMOHANTBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELLIEHUS LIENBIX U
JIpOOHO-pAaLlMOHATBHBIX YPaBHEHUH U
HEPAaBEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouieHs! ¢ LeIbIMU KO3 puineHTamu.
Teopema Buera

17

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Marpuna cucTeMbl JTMHEHHBIX YPaBHEHHH.
Omnpenenurens MaTpulsl 2X2, €ro
reOMETPUUECKUI1 CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpUIIbl 2X2, €ro
T€OMETPUUYECKHUI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €T0 3HAUCHUS

21

HpI/IMeHeHHe OIPpCACIIUTCIIA IJIA PCHICHHA




CUCTEMBI JINHEHHBIX YpaBHEHUI

22

Pemrenne npukiagHeIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

23

Pewrenne npukiiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

24

Konrponsnas padora: "Panmonanbheie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHEUHBIX ypaBHEHUN"

25

@yHK1MA, c10co0bl 3aJaHNUs (QYHKIHH.
B3anmuo o6partubie GpyHknmu. Kommosunms
byHKIUH

26

I'paduk hyHkIHH. DIeMeHTapHbBIE
npeoOpa3zoBanus rpaduKkoB PyHKITUH

27

OO6nacthb ornpeiesieHuss © MHOXXECTBO
3HaueHni pyHkiuu. Hymm Qyskimm.
[TpoMexyTKH 3HaK TTOCTOSTHCTBA

28

UETHbIe 1 HEYETHBIC (DYHKIIHUU.
[lepnognueckue pynkunu. IpomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
HaubonpIiee 1 HauMeHblee 3HAYCHNE
(YHKIMU Ha IPOMEXKYTKE

30

JluneiiHas, KBaJpaTHYHas U IPOOHO-
AUHEeHHast pyHKIUH

31

DneMeHTapHOe UCCIEeIOBaHKE U
nocTpoeHue rpadukoB ATUX QYyHKIUN

32

DeMEeHTapHOE MCCIICIOBAHUE U
HOCTPOCHUE TPAPHUKOB ITUX (PYHKITHIA




CreneHs ¢ LeJIbIM MoKa3aTeneM. buHoMm

33 HeroTona

34 Crernenb c 11€TbIM MOKa3aTeneM. bunom
HeroTona
CrenenHas QyHKIMS C HaTypalbHbIM U

35 LieJIBIM IToKa3aTeseM. E€ cBoiicTBa 1
rpaduk

36 Konrponsnas padora: "Crenennas
¢dbynxkius. E€ cBoiicTBa u rpadux"

17 ApudmeTrueckuil KOpeHb HaTypaibHON
CTEINEHU U €ro CBOMCTBA

13 ApudmeTrueckuil KOpeHb HaTypaibHON
CTEIIEHHU U €ro CBOMCTBA

19 [TpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoJIeprKalliX CTETNeHU U KOPHU

40 [TpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoJIepKalluX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BHIPAKCHHUIA,
CoJIepKalluX CTENEHU U KOPHU
Uppanmonansubie ypaBHeHUsl. OCHOBHBIE

42 METO/IbI PEIIeHUs] UPPAIUOHATIBHBIX
ypaBHEHUN
Wppammonansable ypaBHeHUs1. OCHOBHBIE

43 METO/IbI PEIICHUS] UPPAIMOHATIBHBIX
ypaBHEHUH
Hppanunonanbubie ypaBHeHUSI. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHAIBHBIX

ypaBHEHUI




PaBHOCHIBHEIE nepexoabl B pCIICHUN

45 UppalMOHATIbHBIX YpaBHEHHH

46 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN
UppalMOHATIbHBIX YpaBHEHUM

47 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUT
UppaAIMOHATBHBIX YPAaBHCHHIA

48 PaBHOCHIIBHBIE TIEPEXOBI B PELICHUN
UppaAIMOHATBHBIX YPAaBHCHHIA
CpoiicTBa 1 rpaduK KOpHS N-O CTETEHU

49 KaK ()yHKIIMA OOPAaTHOW CTEIEHU C
HATYpaJIbHBIM MTOKa3aTeleM
CaoiicTBa 1 rpad)uK KOPHSI N-0i CTETICHU

50 KaK ()yHKIIMA OOPATHOW CTEIEHH C
HATYypaJIbHbIM MOKa3aTeleM
KonTtponbsHas pabora: "CpoiicTBa u rpaduk

51 KOpHS n-0¥ cTenenu. MppannonanbHbie
ypaBHeHUs"

5 Crernenp ¢ palioOHAIBHBIM ITOKa3aTeIeM 1
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENeM U
€€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM MOKAa3aTENeM U
€€ CBOMCTBA

55 [TokazatenbHast GyHKINSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKIUN 115

peneHus ypaBHEHUI




HcnonszoBanue rpaduka GyHKIUU AT

57 . 1
pelIeHns] ypaBHEHUN
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKAa3aTeIbHBIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE

y

59 METO/IbI PELICHUS IT0KA3aTEIbHBIX 1
ypaBHEHUU
IlokazarenbHble ypaBHEeHUsI. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKa3aTEIbHbIX 1
ypaBHEHUH

61 KonTponbnas pabora: "[lokazarenbHas |
¢ynkuus. [TokazarenbHple ypaBHeHUS"

62 Jlorapudm umcna. CoiicTBa jorapudma 1

63 Jlorapudwm uucna. CoiicTBa jorapudpma 1

64 Jlorapudwm uncna. CoiicTBa jorapudma 1

65 JlecaTUUHBIE U HATYpaJIbHBIE JTOTapH(PMbI 1

66 JlecsiTuuHble U HATYypalibHbIE TOTapu(MbI 1

67 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINX |
aorapudmbl

68 [IpeoOpazoBanue BEIpaKEHUH, COACPIKAIUX 1
aorapudmbl

69 [IpeoOpazoBanue BHIpAKEHUH, COACPIKAINX 1
JorapuQmbl

70 Jlorapudmuueckas GyHKIIHS, €€ CBOWCTBA U |
rpaduk

71 Jlorapudpmuueckas QpyHkuus, €€ CBOWCTBA U 1

b




rpaduk

Hcnonp3oBanue rpadguka GyHKIUN 15

72 .
pelleHns: ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUU s
peneHus ypaBHEHUI
Jlorapudmuyeckue ypaBHeHUs1. OCHOBHBIE

74 METO/IbI pellieHus JIorapu(pMUIECKUX
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHUss. OCHOBHbBIE

75 METO/IbI peleHHs JJorapu(pMUIECKUX
ypaBHEHUN
Jlorapudmuyeckue ypaBHeHHs. OCHOBHbIE

76 METO/IbI PEIICHUS JIOTapU(PMHUIESCKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
aorapu(pMUYECKUX YpaBHEHHH

73 PaBHOCWIIBHBIE TTEPEXO/ABI B PELICHUU
aorapu(pMUYECKUX YpaBHEHHH

79 Konrtponsnas padora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUS "

20 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

2 ApKcuHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHHYC U apKTaHI'€HC




YUCJIOBOI'O apryMCHTa

Tpuronomerpruyeckast OKpy HOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKHUX 1
(YHKIMI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 OIpeIEJICHUE TPUTOHOMETPUYECKHUX 1
(yHKIUI YMCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OcCHOBHbIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

91 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

9 [TpeoOpa3oBaHne TPUTOHOMETPUUECKUX 1
BBIpAKEHUI

93 [Ipeobpa3oBanre TPUTOHOMETPUUECKUX 1
BBIpAKEHUI

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 PeweHne TpUroHOMETPUYECKUX YPAaBHEHUN 1

96 PeleHre TpUroHOMETPUYECKUX YPAaBHEHUH 1

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1

98 Pemenue TpuroHoMeTprUuECKUX ypaBHEHUI 1

99 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1

100 Pemienre TpuroHomMeTpruueCKUX ypaBHEHUN 1




101

KontponbHas paboTa:
"TpUroHOMETPUYECKHUE BHIPAKEHUS U
TPUTOHOMETPUYECKUE YPaBHEHUS"

ITocnenoBaTeNbHOCTH, CIIOCOORI 3a0aHUs

102 nocJie[oBaTeNnbHOCTEN. Meron
MaTEeMaTUYeCKON MHIYKIUU
MOHOTOHHBIE Y OTpaHUYEHHBIE

103 nociieoBatenbHocT. McTopus ananusa
0ECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuyno yObIBaroIasi reoMeTpuiecKast
IpOrpeccust

107 CyMMma OeckoHEeYHO yObIBaromen
F€OMETPUYECKON MTPOTrPECCUH

108 JIMHEWHBIN ¥ SKCTIOHEHIMAJIbHBIA POCT.
Hucno e. DopMmyiia CI0KHBIX IIPOLEHTOB

109 JIMHEWHBIN U YKCIIOHEHIMAIbHBINA POCT.
Hucno e. DopMyiia CI0KHBIX IIPOLEHTOB

110 Hcnonp30Banne Nporpeccuu JUisl peieHus
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa

11 KonTtposnbHas pabora:
"[TocnenoBaTeIbHOCTH U TIporpeccun’”

112 HenpepoiBHble (yHKIIUN U UX CBOWMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'pauKOB

byHKIUH

114

CBoiicTBa (yHKIMI HETIPEPBIBHBIX HA




OTPE3KE

115

CpoiicTBa (yHKIIMI HEMTPEPHIBHBIX HA
OTpE3Ke

116

Meron UHTEpPBAIIOB JUIsl PELIEHUS
HEPaBEHCTB

117

Meron UHTEpPBAIIOB JUIsl PELIEHUS
HEPaBEHCTB

118

MCTOII HHTCPBAJIOB JJIA PCUHICHUSA
HCPAaBCHCTB

119

[IpumeHeHne cBONCTB HEMPEPBIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y

120

[IpuMeHeHne CBOKCTB HENPEPBIBHBIX
GbyHKIUH 1715 petieHus 3aa1a4y

121

[lepBas u BTOpast mpou3BOIHBIC (GYHKIUU

122

Ornpenenenue, reOMETPUIECKUN CMBICIT
IIPOU3BOIHOU

123

Omnpenenenue, GU3NIECKUNA CMBICIT
IIPOU3BOTHOU

124

YpaBHeHHE KacaTeIbHON K rpaduKy
byHKIIH

125

VYpaBHeHHE KacaTeNbHOU K TpapuKy
byHKIIH

126

[Ipou3BoiHBIE HIIEMEHTAPHBIX (PYHKIUI

127

[Ipou3BoiHbIE 3NIEMEHTAPHBIX (PYHKLIUI

128

[TponsBogHast CyMMBI, TPOU3BENCHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (QYyHKIUH

129

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,




YaCTHOTO M KOMIIO3UIIUU (PYHKITHI

[IponsBoaHast CyMMBbI, TPOU3BEACHUS,

130 YaCTHOTO ¥ KOMITO3UINU (YHKIUH 1
131 Konrtponsnas padora: "[IponzBoanas” 1 1
132 IToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 IToBTOpenue, 00001IEeHNE, CUCTEMATH3ALHS 1
3HaHui: "OyHkuun"
134 Wrorosas koHTposbHas paboTa 1 1
135 Hrorosas KoHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 0000111IeHHEe, CHCTEMATH3ALIHS |
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne NpOU3BOIHON K
WCCIICIOBAaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb Y KCTPEMYMBI

[IpumeHeHne MPOU3BOTHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpumeneHnre nporu3BOIHON K
UCCleoBaHuI0 (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne Npou3BOIHON K
UCClIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpuMeHeHne Npou3BOIHON K
nccaeaoBaHuio (PyHKIHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON

(GyHKINHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIEro U
HAaUMEHBIIICTO 3HAUCHUS HEPEPHIBHON
(GYyHKINM Ha OTpe3Ke

11

Haxoxxnenne HanOobIIero 1
HaVMEHBILIETO 3HAYEHUS HEIIPEPHIBHON
(GyHKIMU HAa OTpe3Ke

12

Haxoxnenne HanOopIIero u
HAaMMEHBILIETO 3HAYECHUS HENPEPBIBHOU
(GYHKLINU Ha OTpe3Ke

13

[Ipumenenre nporu3BOIHOMN It
HAaXO0KJICHUS HAWTYYILEro peuieHus B
MPUKJIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpoOn3BOIHON s
HaXO0KJICHHUs HaWITy4Illero penieHus B
MPUKJIAJHBIX 3a7a4ax

15

[IpuMeHeHne Mpon3BOHON IS
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOro GopMyJIoi UiIn
rpagukoM

16

[IpuMeHeHne Mpon3BOIHOM s
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (GopMyJIoN HIiIu
rpaduxkoM




17 Kommnozurus ¢hyHkimii

18 Komnoszumus ¢pyHkimii

19 Kommnozumus GpyHKImiz

20 I'eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPJAMHATHOM MJIOCKOCTH

o1 ['eomerpuyeckue 0Opa3sl ypaBHEHUN Ha
KOOPJAMHATHOM MJIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 IlepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPa3HbIX

24 [1epBooOpa3HbIe IMeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaX0XICHUS IEPBOOOPAZHBIX

)5 IlepBooOpa3Hble 3eMEHTApHBIX (QYHKIHH.
[IpaBuia HaX0XICHUS IEPBOOOPAZHBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
UHTEerpana

27 Brruncnenue onpenenéHHoro HHTerpaia
o ¢popmyie Hrrorona-JleitOnuma

73 Brruncnenue onpenenéHHoro HHTerpaia
no ¢opmyne Herorona-Jleitbuuma

29 [IpumeHeHne nHTErpana 1 HaX0XKACHUs
TUIOIIAACH TUIOCKUX (UTYp

30 [IpumeHeHne uHTerpana 1 HaX0XKACHUs
00BbEMOB reOMETPUYECKHX Tel

31 [Ipumeps! permenuit quddepeHnnaIbHbIX

YpaBHECHU U




[Tpumeps! permenuit quddepeHnnaIbHbIX

32 .
ypaBHEHUM
MaremaTnyeckoe MOAECIUPOBAHUE

33 pEeabHBIX MPOIIECCOB C MOMOIIBIO
muddepeHIrnaIbHbIX YpaBHEHHUH

34 Konrponsnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIUHU, UX
CBO¥CTBa U TpaduKu

16 Tpuronomerpudeckue QyHKINH, UX
CBOICTBA U TpaduKu

17 Tpuronomerpuyeckue QyHKIMH, UX
CBOMCTBa U rpaduKu

13 Tpuronomerpudeckne QyHKIUH, UX
CBOICcTBa U rpaduKu

19 Tpuronomerpudeckne QyHKINH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEW TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUIECKUX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH

43 OT60p KOpHEN TPUTOHOMETPUUECKHUX

ypaBHEHUH C TOMOIIIBIO




TPUTOHOMETPUUYECKOI OKPYKHOCTH

Pemrenne TpuroHomeTpuuecKux

44
HEPaBEHCTB

45 Petrenre TpuroHoMeTpUUECKUX
HEPaBEHCTB

46 Petrenre TpuroHoMeTpUUECKUX
HEPaBEHCTB

47 Pemenuie TpUroHOMETpUUYECKUX
HEPaBEHCTB
Kontponbnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUHA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METOTBI PEIIECHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pPEILIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

5 OcCHOBHbBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcCHOBHbBIE METOIbI PEILICHUS
nmorapu(MHUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
norapu(MHIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapuMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELIEHUS




norapuMHUUECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI PCUHICHUA

> MppaIMOHAIHHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHHS
MppaIMOHAIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIbHBIX HEPABEHCTB
61 I'padguueckue MeTo bl peLeHus
MppaIMOHAIBHBIX YPaBHEHHIA
2 I'paduueckue METOIBI peHICHUS
MppaIMOHAIBHBIX YPaBHEHHNA
63 I'paduueckue METOIBI peHICHUS
MoKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
MoKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTOIBI peICHUS
norapu()MHUYECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(MUIECKUX
ypaBHEHUN
69 I'paduueckue MeTo bl peLeHus




MOKAa3aTEeNbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

70

I'padmaeckue MeToaBI pemeHUsS
MOKAa3aTeNbHBIX U JOrapu(OMUUECKUX
HEpPABEHCTB

71

I'padmyeckue MeToaBI pemieHUs
MMOKA3aTEeIBHBIX U JIOTapu(QMHUICCKUX
HEPABCHCTB

72

KonrponsHas pabdora: "UppanuoHaibHble,
MoKa3aTeibHbIe U JoTapupMudecKkne
HepaBeHCTBA"

73

KomnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYECcKas (POPMBI 3aMTUCH
KOMILIEKCHOT'O 4HCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYecKas (hOpMBbI 3aIUCH
KOMILJIEKCHOTO YHCIIa

75

ApudmeTrueckne onepauu c
KOMILJICKCHBIMH YUCIIAMH

76

ApudmeTrueckne onepauu c
KOMIIZIEKCHBIMHU YU CJIaMU

77

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAWHATHOMW TUIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHCiia

80

®opmyna Myaspa. Kopuu n-oii crenenu




U3 KOMIITICKCHOT'O YHCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII AJIA

81 peieHns GU3NYECKUX U T€OMETPUUECKUX
3a1a4

2 KonTponbhas padora: "KomiiekcHbie
qucaa"

83 HarypaibHble U 1ieble yuciia

84 HarypanbHble U 1iesnbie yucna

85 [IpumeHeHre NpU3HAKOB JAETUMOCTU
LEJIBIX YuCell

26 [IpumeHeHre NpU3HAKOB JAETUMOCTU
LIEJIBIX YUCEeNl

%7 IIpuMeHeHre MPU3HAKOB AETUMOCTU
uensix yrcen: HOJl u HOK

28 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEeII: OCTAaTKH 110 MOJYJIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEeJI: OCTATKH 110 MOJYJIIO
[IpumeHeHre NpU3HAKOB AETUMOCTU

91 LEJIBIX YHCell: airopuT™ EBKiuaa st
pelIeHns 3a/1a4 B LIEIbIX YnCIax

9 Konrtpomnsnas padora: "Teopus menbix
qucen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHH.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-




CIICACTBHUA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUM.
94 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIECTBUA

95 OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
96 COBOKYITHOCTEN MppaLlMOHAIbHBIX
yYpaBHEHUN

OCHOBHBIE METOBI PELICHUS CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METObI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEW MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METOIbI PEIIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapU(PMHICCKUX
YpaBHEHUU

OCHOBHBIE METO/BI PELICHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(MUYECKUX
ypaBHEHU I

IIpuMeHeHre CUCTEM K PELIEHHIO
MaTeMaTHUYeCKUX 3aJa4 U 3a/1a4 U3

101 pa3iauuHbIX 00JacTel HayKH U peaslbHOMN
KU3HU, UHTEPIPETaLUs OTyYEeHHBIX
pe3yIbTATOB

102 IIpuMeHeHne CUCTEM K PELICHHUIO

MaAaTCMAaTHUYCCKUX 3aJa4 M 3a7a4 U3




pa3iauuHbIX 00JacTel HAyKH U pealbHOM
KU3HU, HHTEPIPETAs TOTyYEeHHBIX
pE3yNbTaTOB

[IprmeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a7a4 13

103 pa3IMYHBIX 00J1acTel HAYKU U PEaTbHOU
KU3HH, UHTEPIIPETALNS TIOTYICHHBIX
pe3yNbTaToB
Kontponbras padota: "Cucremsr

104 paMoHaTBHBIX, UPPAIMOHATHHBIX
MOKAa3aTeNbHBIX U JOrapuGMUUECKUX
ypaBHeHHH"

105 PanmonaneHble ypaBHEHUs ¢ TapaMeTpaMu

106 ParmonanbHble HEPaBEHCTBA €
napameTpamu

107 ParyonasipHble CHCTEMBI C TapaMeTpaMu

108 WppaumonansHblie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamu

109 WppatnmonanbHble CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPAaBEHCTBA

C rmapaMmeTpaMu

111

IToka3zaTenbHbIE CUCTEMBI C napameTpamMmu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113

JlorapudmMuyeckmne CUCTEMBI C
rapameTpamMmu




114

Tpuronomerpudeckue ypaBHeHHUS C
napameTpamu

115

TpuroHomeTpruyeckre HEPaBeHCTBA C
napaMmeTpamMmu

116

TpuroHomeTpuuecKre CUCTEMBI C
rapamMeTpamu

117

ITocTpoeHue u nccnenoBaHue
MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTYALUH C IIOMOLIBbIO YPABHEHUH C
rapameTpamu

118

ITocTpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEN PEATIbHBIX
CUTYALUH C IIOMOILIBbIO CUCTEM YPABHEHUN
C IapamMeTpaMu

119

[Toctpoenue u uccieaoBanme
MaTeMaTUYECKUX MOJIENIEH peaabHbIX
CUTYyalui C MOMOIIBIO CUCTEM YpPaBHEHHI
C mapameTpaMu

120

Kontponbhas padota: "3agauu ¢
napameTpamu’

121

[ToBTOpenue, 06o0IIEHNE,

cucTteMaTu3alus 3HaHui: "Y paBHEHUS'

122

[ToBTOpenue, 06o0IIEHNE,

1

cUCTEeMaTu3auus 3HaHu: "YpaBHeHus'

123

[ToBTOpenue, 060061IeHNE,
CUCTEMAaTH3alMs 3HaHUM: Y paBHEHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpEeHME, 0000IIECHNE,




cuctemaTuzaius 3Hanuil: "HepaBencrna'

[ToBTOpenme, 0600IIEHNE,

125
cuctemaTu3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpenwue, 060061IeHNE,
cuctemaTu3anus 3Hanuii: "HepaBencrpa"
[ToBTOpenwue, 060061IeHNE,

127 cuctemaTtu3auus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

128 cuctematuzaius 3Hanuii: "IIpousBoaHas u
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIECHNE,

129 cucrtematuzanus 3Hanuii: "IIpousBoaHas u
e€ npuMeHeHue"
[ToBTOpenme, 0600IIEHNE,

130 cucreMarusauus 3HaHui: "HMHTerpan u ero
npuMeHeHue"

131 [ToBTOpenue, 0600IIEHNE,
cucTeMaTu3aius 3Hanuit: "OyHkuun"

132 [ToBTOpenwue, 060061IeHNE,
cucTeMaTu3aius 3Hanuit: "OyHkuun"

133 [ToBTOpenwue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Hrorosas koHTpobHas paboTa

135 Hrorosas koHTponbHas paboTa

136 [ToBTOpenwue, 060061IeHNE,

CUCTEMATH3aUA 3HAHUN




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

PemernukoB H.H. u npyrue. Anre6pa u
HayaJla MaTeMaThuyeckoro ananuza. 10 kiacc(6a30Bblil ¥ yriIyOJIeHHBIA YPOBHU).

AxrmonepHoe obmiectBo "U3marenscTBo "llpocsemenue". 2022

METOAUYECKHUE MATEPHUAJIBI J1JId YYUTEJISA
Marematuka. Anredpa 1 Hadajla MaTeMaTUYECKOro aHaau3a. MeToiuueckue
pekomenaaruu. 11 kinacc: mocobue ajisa yuutesnei odmeoopa3onar.

opranuzaiuii / M. K. Tloranog, A. B. llleBkun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmnorexa LIOK, POII
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