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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SABIIAECTCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTrpamMMe CpPedHero oO0IIero oOpa3oBaHusi, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y I HM3y4YEHUS BCEX ECTECTBEHHO-
Hay4YHBIX KYPCOB, a C Ipyroll CTOPOHBI, (POPMHUPYET JIOTUUECKOE U aOCTPAKTHOE MBIILICHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAUMOM JUIsl OCBOCHUsI MH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPHUM, CIOBECHOCTH M JAPYTUX AUCHMILIMH. B pamkax naHHOro yuyeOHOro Kypca
oOy4JaronIMecss OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHdeckou popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIrO aHajau3a 3aKjia/ibIBa€T OCHOBY JJIA
YCIIEIIHOTO OBJAJEHUS 3aKOHAMU (U3UKH, XMUMHUH, OMOJIOrMM, NOHHMAaHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMHUKHA M OOUIECTBEHHOM YKW3HH, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX IS
JanbHeIero o0pa3oBaHUs W B IOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMM KOHCTPYKIMSMHU anreOpbl U MaTeMaTHYE€CKOIrO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIUU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
000011IeHNE U KOHKPETU3alUI0, a0CTparupoBaHUe W aHAJIOTHI0, POPMUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone m3yudenus yueOHOro Kypca «Anredpa M Hayajsa MaTeMaTHYECKOIO aHAIHM3a»
oOyuJaroluecs: MoJly4aroT HOBBIM ONBIT PELICHMs] MPUKIATHBIX 3a/lad, CaMOCTOSTEIbHOTO
MOCTPOEHUSI MaTEMATUYECKUX MOJENIEH pealbHbIX CUTYAlMil, HHTEPIPETAIUN OJTYYECHHBIX
pELIeHM, 3HAKOMSITCSL C IPUMEPAMU MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJIE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00JjanaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbI mMaTepuall, ClOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUs, TaKk M 4epe3 cHeuupuKky y4eOHOW [EeATEeTbHOCTH, TpeOyrome
IIPOJIOJKATEIBHOM KOHLIEHTPAUMM BHUMAaHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a IOJyYE€HHBIN pPE3yJIbTar.

B ocHoBe Meronuku oOydyeHus anreOpe M HayajllaM MaTEMaTHYE€CKOTO aHalIu3a JIEKUT
JEeSATENbHOCTHBIN MPUHILIUI 00yYEHUSI.

B crpykrype yudeOHOro kypca «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaIM3a»
BBIJICJIEHBl CJEAYIOLINE COAEPKATEIbHO-METOJNYECKAE JMHUU: «YHHCIIa U BBIYMCICHHS,
«Dynkmuun u rpadukn», «YpaBHEHHS W HepaBeHCTBa», «Hawama wmaTeMaTH4ecKOro
aHanu3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATETbHO-METOAUYECKHE JTUHUU
M3Yy4aroTcs Ha MPOTSLKEHUH ABYX JIET OOYYEeHHs] Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus,
€CTECTBEHHO JIOMOJIHAS JpYyr Jpyra M TMOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU H
paznenaMu. JlaHHBIM yueOHBIA KypcC SIBJISIETCS MHTETPATUBHBIM, IOCKOJIbKY OOBEIUHSIET B
cebe coiepkaHHEe HECKOJbKMX MaTeMaTHYeCKHX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHaIu3, TEOpHUsI MHOXKECTB, MaTeMaTH4eCcKas JIOTUKa U
apyrue. Ilo mepe Toro kak oOy4aromuecs OBIafeBalOT Bc€ 0Oojee IMUPOKUM



MaTEeMaTHYECKHM arapaToM, Y HUX MOCIEA0BAaTEIbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS
YMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pEeaJbHOW CHUTyalUH, NPUMEHSATH 3HAHUS,
NOJyYEHHbIE TMPU M3YyYEHUUM Yy4yeOHOro Kypca, JJs PELIEHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTEMaTUYECKOM 3a/1a4H, a 3aT€M UHTEPIPETUPOBATh CBOM OTBET.

ConepxarenpHO-MeTOAMYECKass JIMHUA «Yuciia ¢ BBIYMCICHHS»  3aBEpIIACT
(dbopMHpOBaHNE HABBHIKOB HCIOJIb30BAHUSA JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HAYaToO Ha
YPOBHE OCHOBHOro o01mero ooOpaszoBanusi. Ha ypoBHe cpegHero obmiero o0pa3oBaHus
0cob0e BHHMMaHUE yaenseTcss (OPMHPOBAHUIO HABBIKOB pAallMOHAIbHBIX BBIYMCICHUH,
BKJIFOYAIOLIMX B C€0sl MCIOJIb30BaHUE pPa3IMuYHbIX (OpPM 3amHuCH YHCIA, YMEHUE JeaTh
MPUKUJKY, BBIIOJHATh NPHUOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YHUCIIOBBIE BBIPAKEHUA,
paboTaTh € MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMBbIE OOYy4YalOUIUMCS MHOXKECTBa
HaTypaJbHBIX, LENbIX, PALMOHAIBHBIX U ICHCTBUTEIIBHBIX YHACET TOMOJIHAKTCS MHOKECTBOM
KOMIUJIEKCHBIX 4HCell. B KaXXIOM M3 3THX MHOKECTB PaCCMATPUBAIOTCS CBOMCTBEHHBIE €MY
cnequpUUecKre 3aladyd U OIEpaluy: JCJICHHE HaleNo, ONEPUPOBAHHE OCTAaTKaMU Ha
MHOXKECTBE LEJbIX YUCE, 0COObIE CBOMCTBA PALMOHAIBHBIX WM MPPALMOHAIBHBIX YHCEI,
apu(pMeTUYECKHUEe OINepalnuy, a TaKXKe HW3BJICUYCHHE KOPHS HaTypalbHOW CTENEHU Ha
MHOXXECTBE KOMIUIEKCHBIX 4ucel. biaromaps mocienoBaTeabHOMY PACIIMPEHUI0 Kpyra
UCIIOJIB3YEMBIX YHUCEI M 3HAKOMCTBY C BO3MOYKHOCTSIMU HMX IMPUMEHEHHUS I PELICHUS
paznuyHbIX 337a4 (GOPMHUPYETCS MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKd U €€
pOJIM B TMOCTPOCHHHM MOJENEH pEabHOTO MHpA, IIUPOKO HCIHONB3YIOTCA 0000IIEeHHEe U
KOHKpETH3aLusl.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» PeaIM3yeTCsl Ha MPOTSHKEHUN BCero oOydeHus Ha
YPOBHE CpeAHEro ooOmero oOpa3oBaHMs, IOCKOJbKY B KaxaoM paszaene I[Iporpammbl
MPEAYCMOTPEHO pEUIeHHWE COOTBETCTBYIOIIMX 3adady. B pesynbrare oOydaroniyecs
OBJIAJICBAIOT  PA3JIMYHBIMM METOJAMHM  PEIICHHUS PalUMOHAIBbHBIX, HWPPALUOHAIbHBIX,
MOKa3aTeIbHbIX, JOTAPU(PMHUUECKUX M TPUTOHOMETPUUECKMX YpaBHEHUN, HEPaBEHCTB U
CUCTEM, a TaKXKe 3ajad, coJAepXkalMx napaMmerpbl. IlomydeHHblE yMEHUS IHPOKO
HCIIONIB3YIOTCSL MPU MCCIEAOBAHMU (PYHKIMH C TOMOLIBIO MPOW3BOJHOM, MPHU PEIICHUU
NPUKIAAHBIX 3aJad U 337a4 Ha HAXOXKJIEHUWE HauOONBIIMX W HAMMEHBIIMX 3HAYCHH
¢bynkumu. JlaHHas conep:kaTesibHas IMHUS BKIIOYAET B ce0s Takxke (hOPMUPOBAHUE YMEHHI
BBITNIOJHATH pacuéTel o (opMyiaM, npeoOpa3zoBaHUs pallOHAIbHBIX, UPPALMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAaKXE€ BBIPAKECHUW, COAEPKAIIMX CTEIECHU U
norapuMbl. brarogaps M3y4eHuro aareOpanyeckoro marepuana MPOUCXOAMUT JalbHENIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS OO0ydaroumxcsi, (GOopMUPYIOTCS
HAaBbIKU JIETYKTHUBHBIX PacCyKICHHM, pabOoThl C CUMBOJBHBIMU (hOpMaMH, MpPeCTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE UHCTPYMEHTHI JUJISl PEIICHUSI MPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK sI3bIKa HAyKH.

ConepxarenpHo-MeToauueckas JuHus « DyHKIUHU U TpaQUKU» TECHO MEPETIeTaeTCs ¢
APYTUMU JIMHUSMU Y4eOHOTO Kypca, IIOCKOJbKY B KAaKOM-TO CMbICie 3a7aéT
MOCJIEIOBATENbHOCT M3YYEHMs Marepuana. l3ydeHue CTeneHHOM, MOKa3aTelIbHOM,
gorapu(MUUECKO U TPUTOHOMETPUYECKUX (PYHKIUH, HX CBOMCTB H TIpadUKOB,



UCIOJIb30BaHue QYHKIUHN NIl peIeHHs 3a/1a4 U3 IPYTuX YYEOHBIX MPEIMETOB U PeasbHOM
KV3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKMM aHAJIM30M, TaK U C PEIICHWEM YPABHEHHU U
HepaBeHCTB. [Ipu aToM Oosbllloe BHUMaHKE yaenseTcss GOPMUPOBAHUIO YMEHUSI BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXY pPa3jIM4YHbIMUA BEIMYMHAMH, HCCIIEIOBATH IMOIYYEHHBIC
byHKIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepKaTeNbHOM JMHUM HAlEJIeH Ha
pa3BUTHE YMEHHMHI U HABBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BEITMYNHAMU B
paziuuHor  (opme: aHaTUTHYECKOM, rpaduueckoil U ciaoBecHou. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JmHHA  «Havana  MareMatnyeckoro  aHanaus3a»  MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYI KaK MaTEMATUYECKUX, TaK U MPUKIAJAHBIX 3a7a4, JOCTYIIHBIX
oOydJaronumcsi, TaKk Kak y HHUX TMOSABISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GyHKUMHA, OompenessTh UX HauOOJIbIIMEe M HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOLIAAU
buryp u O0O0BEMBI TeN, HAXOIUTh CKOPOCTH U YCKOpEHHUs ImpoleccoB. JlaHHad
COZEepKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TIOCTPOCHHSI MATEMAaTHYECKUX
MOJIEJIEN PEaJbHBIX CUTYaAllUi, TO3BOJIIET HAXOAUTh HAWITy4IlIee PEIICHUE B NPUKIAIHBIX, B
TOM  YHCJIE€  COLMAIBHO-DKOHOMMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTEMaTHYECKOr0  aHallM3a CHOCOOCTBYET pa3BUTHIO  aOCTPaKTHOro, (popmaiibHO-
JIOTUYECKOTO W KPEaTUBHOTO MbBIIUIEHUS, (POPMHUPOBAHUIO YMEHUM paCIO3HABATh
MPOSIBJIICHUS 3aKOHOB MAaT€MAaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyarommecs: y3HatoT O
BBIJIAIONIUXCS PE3YJIbTaTaX, MOJYYEHHBIX B XO/I€ Pa3BUTHSI MaTEMaTUKH KaK HayKH, U 00 UX
aBTOpax.

CopepxarenpHo-MeTOIMYECKass JIMHUSA «MHOXECTBa W JIOTMKa» BKIIOYaeT B cels
AJEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTMKHU. TEOpETHKO-MHOKECTBEHHBIE
MPEACTABICHNS IPOHU3BIBAIOT BECh KYypC IIKOJIbHON MaTEMaTUKHU U Mpe/jiararoT Hauoosee
YHUBEPCAIBHBINA S3bIK, OOBEAMHSIONINNA BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U MX IPUIIOKEHUS B €IUHOE LEJOE.
[ToaTOMY Ba’KHO 1aTh BO3MOXKHOCTh 00YYaIOIEMYCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOW MAaTEMaTHUKH W MCIIOJIb30BATh €r0 Il BBIPAKEHUS CBOUX MBICIIEH.
JpyruM BaKHBIM IPU3HAKOM MAaT€MaTHUKH KaK HayKH CJIEAYET NPU3HATh CBOWCTBEHHYIO €M1
CTPOTOCTh OOOCHOBAaHMW M  CIIEJJOBAHHE OMNpPENEIEHHBIM I[paBWJIaM  MOCTPOEHUS
J0Ka3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTE€MaTH4YEeCKOW JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIIJIEHUSI OOYYarolIMXcs, MO3BOJSET MM CTPOUTh CBOH
pacCyKJIeHUsT Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HABBIKM KPUTUYECKOTO
MBIIUICHUS.

B yueObHOM Kkypce «AnreOpa ¥ Hauajga MaTEMaTHYECKOTO aHAIN3a» IMPUCYTCTBYIOT
OCHOBBI ~MaTeMAaTUYECKOTO MOJIEIMPOBAHUS, KOTOpbIE MPHU3BAaHBI CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYallUid, UCCIEIOBAHUS ITHX
MoOZieJield ¢ TMOMOILBIO amnmnapara anreOpbl U MAaTeMaTHYeCKOro aHaliv3a, WHTEpPIpeTaluu
MOJYYEHHBIX PE3yJIbTAaTOB. Takue 3aaHusl BIUIETEHbI B KaXIbI U3 PA3J€JIOB IMPOTPAMMEI,
MOCKOJIBKY BECh Marepual y4eOHOro Kypca IIMPOKO HCIHOJb3YeTCs [UIsl pelleHus
NpUKIAAHBIX 3a1ad. [lpu pelieHMr peanbHbIX MPAKTHUYECKUX 3aJad  OOydaroniuecs



pa3BUBAIOT HAOIOATENBHOCTh, YMEHHE HAXOAWTHh 3aKOHOMEPHOCTH, aOCTParupoBaThCA,
MCIOJIb30BaTh aHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBATH IpobiieMy. JlesTenbHOCTh MO
(GhOpMHPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 33a4 OPTraHU3yeTCs B MPOIecce H3yUeHUs
BCEX TeM yueOHOro Kypca «Anrebpa 1 Hayaia MaTeMaTHUECKOTO aHAIIA3ay.

Ha wusyuyenme yuebOHOro kypca «AnreOpa ¥ Hayala MaTeMAaTHUYECKOTO aHaIH3a
oTBoauTcs 272 4daca: B 10 kmacce — 136 gacoB (4 yaca B Henenmo), B 11 kinacce — 136 gacoB
(4 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanehpie  uncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, IPOLIEHTHI,
OeckoHeuHble nepuoanyeckue Apodu. Ilpumenenue apoOell M MPOIEHTOB AJIs PELICHUS
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HHU.

JleiicTButenbHbIe yncia. PalinoHanbHble 1 UppaloHaibHble Yucia. ApuMeTHIecKue
OIepaluy ¢ ACHCTBUTEIBHBIMU YUCIaMUi. Monyib TECTBUTEIBHOIO YUCA U €r0 CBOMCTBA.
[TpuOnm>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJICHUS, NPUKUIKA M OIEHKA pe3yJsbTara
BBIYMCIICHUAN.

Crenenp c nenbiM mokaszateneMm. buHom Herorona. Hcnonb3zoBaHue MOAXOASIICH
dopMbl  3amMcH ACMCTBUTENBHBIX UHUCEN JJI1 pELIEHUs MPaKTUYECKUX 3aJad |
IIPEACTABIICHNS JAaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM NTOKA3aTEIEM M €€ CBOWCTBA, CTENEHBb C JEHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapugm ymncna. CBoiicTBa sorapudma. /leciTuunble U HaTypaJbHbIE JIOTapU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHACIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTAHT€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YPAaBHEHHS.
PaBHOCUIIBHBIE YpaBHEHHUS U YPABHEHUA-CIECACTBUA. HepaBeHCTBO, pellIeHe HEPABEHCTBA.

OCHOBHbIE METOJbl pEIICHUs LEeNbIX M JIpOOHO-pallMOHANbHBIX YPaBHEHMH U
HEPABEHCTB. MHOTOWIEHBI OT OAHOW MEpEeMEHHOU. JleneHne MHOrowieHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnens! ¢ uenbiMu ko3pdunrenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

WppauroHaneHble  ypaBHEHHs. (OCHOBHBIE METOJBl PELICHHS HpPPalUOHAIBHBIX
YpPaBHECHUH.

IlokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEPKALIUX JIOTapU(MBbI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJbl pELIEHUS JOrapupMUYECKUX
YpaBHEHUM.

OcHoBHbIe Tpuronomerpuueckue Gopmynsl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BBIpKEHUHU. Perienre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucrem JIMHEHMHBIX ypaBHEHHU. Marpuna CUCTEMbl JIMHEHWHBIX YPaBHECHUM.
Onpenenutens MaTpuibl 2X2, €ro reOMETPUYECKUIl CMBICT M CBOMCTBA, BBIYUCICHUE €rO
3HAQ4YCHUS, NPUMEHEHHUE ONPEACIIUTENS Ul PELICHUs CHCTEMBl JIMHEHHBIX YPaBHEHUM.
Pemenne npuknagHbix 3a7a4 ¢ NOMOLIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHUH. Mccinenosanue
MMOCTPOEHHON MOJIEJIM C TIOMOIIBIO MATPHIL U ONPEIECITUTEIIEH.



ITocTpoeHne MaTeEMaTHYECKUX MOJEIIEN PEATIbHOM CUTYallUH C IIOMOIIBIO YPABHEHUN U
HepaBeHCTB. [IpruMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1a4 U
3a/lay U3 pa3Iu4HbIX 00JacTeil HAYKH U peaibHOU KU3HHU.

DOyHKUUM U Tpaduku

Oyukuus, crnocodbl 3ananus (yHKuU. B3anmuo oOpatnbie Qynkumu. Kommosuius
bynkuii. ['padux pynkuun. DnemeHTapHbIe IPeoOpa3oBaHus rpauKoB QyHKIIHMN.

O6nactp ompeneneHuss M MHOXECTBO 3HadeHWM ¢yHkumu. Hynmm  dyHKumm.
[IpomexxyTkn 3HakomocTostHCTBA. U&tHeie u  Heu€THble GyHkiuu. [lepuoanyeckue
¢bynkuun. [IpoMexyTku MOHOTOHHOCTHM (PYHKIIMU. MaKCUMyMbl U1 MUHUMYMBbI (DYHKIIHH.
Haubonbiiee n HanMeHblee 3Ha4eHUs (PYyHKIUN HA TIPOMEKYTKE.

Jluneitnasi, KBaapaTuyHass W JAPOOHO-TMHEHHas  QyHKOWH.  DJIEeMEHTapHOE
UCCJIeIOBAHUE U TOCTPOEHUE UX IPAPUKOB.

Crenennast ¢GyHKIMS ¢ HaTypaJIbHBIM U 1IEJbIM MOKa3aTenaeM. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpauk KOpHs N-0il CTENEHU KaK (PYHKIIMU OOpAaTHOM CTENEHHU C HaTypalbHbIM
ITOKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIMH, HUX CBOWCTBA U Tpadukwy.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIs peLICHUS] YpaBHEHUI.

TpuronomeTrpuyeckasi OKPYXKHOCTb, ONPEECICHUE TPUTOHOMETPUUECKUX (DyHKIUN
YUCJIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTM B pEATbHBIX MpoLeccax W sABJICHHSIX. [ papuku
peanbHbIX 3aBUCUMOCTEN.

Hayana mareMaTH4eCcKOro aHaIu3a

ITocnenoBarenbHOCTH, CHocoObl  3aJaHus IIOCJIE0BATEIILHOCTEN. Meron
MaTeMaTUYECKOW MHIAYKIMM. MOHOTOHHBIE M OTPAaHUYEHHBIE ITOCJIENOBATENBHOCTH.
Hcroprsi BOSHUKHOBEHHS] MAaTEMAaTHUYECKOT0 aHaIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apudpmernueckas W TeoMeTpuyeckas mporpeccu. beckoHedHO yObIBaromias
reoMerpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBalOIIEH TIeOMEeTpUYECKOU
nporpeccuy. JIMHEWHBIM W DKCIOHEHIMANbHBIM pocT. Yucno e. Popmyna CIOKHBIX
MPOLEHTOB. VCHONb30BaHWE NPOTPECCHUU I PELICHMsS PEANbHBIX 3a1ad MPHUKIATHOTO
Xapakrepa.

HemnpepoiBable ¢GyHKIMM W UX CcBOMcTBA. Toukw paspbiBa. ACUMOTOTHI TpadUKOB
¢bynkumii. CBocTBa (GYyHKIIMNA HEMPEPHIBHBIX HA OTpe3Ke. MeTol MUHTEPBAJIOB ISl PEIICHHUSI
HepaBeHCTB. [IpuMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIMHI U1l pEeLIeHUs 3a1a4.

IlepBas u BTOpas mnpousBoAHble GyHKIMHU. OnpenesneHrue, TeOMETPUYECKUN U
(M3UYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K TpaduKy (QyHKITUH.

[IpousBognbie drmeMeHTapHBIX (QyHKIUN. [Ipow3BogHast CcymMMBbI, TPOU3BEIACHUS,
YaCTHOTO M KOMITO3ULIUU (YHKITHIA.

MHoxecTBa M JIOTHUKA

MHOK€ECTBO, OIEepalyd HaJl MHOXKECTBAaMU M HX CBoOMCTBa. Jmarpammbl Oiinepa—
Benna. IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOIO anmapara sl ONMCAaHUsS pPeajbHbIX
MPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX y4eOHbBIX PEIMETOB.



Omnpenenenne, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa,  CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

Harypanbnbeie u nensie uucna. [IpumeHeHue NPU3HAKOB AETMMOCTH LEIbIX YHUCET,
HanOonmpmuit obmuit aenmurens (nanee — HOJl) m HammenswIniee oOrmee KpaTHoe (manee —
HOK), ocTaTkoB 1o moyito, anroputMa EBkina A penieHus 3aad B LEJIbIX Yuciax.

KommnekcHble uymucna. AnreOpamyeckas M TpUTOHOMETpHueckass (OpMbl 3amlucH
KOMIUJIEKCHOTO  4Hclia. Apu@MeTHYecKue Olepaldd C KOMIUIEKCHBIMH — YHUCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOM miockoct. Popmyna Myaspa.
Kopau n-oii creneHn W3 KOMIUIEKCHOTO 4ucia. [IpuMeHEeHHe KOMIUIEKCHBIX YHCEN JJIs
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YPAaBHEHUW M HEPaBEHCTB. PaBHOCUIIBHBIE CHCTEMBI U
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPHUUYECKUX YPAaBHEHUW C MOMOUIBIO TPUTOHOMETPUYECKOU
OKPYKHOCTH. PelieHre TpuroHoMeTpuIeCKUX HEPAaBEHCTB.

OcHOBHBIE METO/IbI PEIICHUS TTOKA3ATENbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI PEHICHHSI CHCTEM M  COBOKYIIHOCTEM  palMOHAIbHBIX,
UppalMoHaIbHbIX, IOKA3aTEJIbHBIX U JOTapU(PMUUYECKUX YPABHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IapaMETPAMMU.

[IprmeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a1a4 U
3a/1a4 U3 Pa3IMYHbIX 00JIacTell HAyKu M peajbHON JKU3HU, MHTEPIpETaIvs MOJTYYEHHBIX
pPE3yJIbTaTOB.

DOyHKUUM U Tpaduku

I'padux kommosunuu ¢pynkiuii. ['eomerpudyeckrue 00pas3sl ypaBHEHUN U HEPABEHCTB HA
KOOPJAWHATHOW MJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

I'paduueckne MeTonpl pellleHUs ypaBHEHH W HeEpaBeHCTB. ['paduueckue MeETOJbI
pelIeHus 3a7a4 ¢ apameTpaMHu.

Hcnonp3oBanne rpadukoB QyHKIHI JUIsi UCCIEIOBAHUS MPOILIECCOB M 3aBUCUMOCTE,
KOTOPBhIE€ BO3HMKAIOT MPHU PEIICHUM 3aJlady U3 JAPYTHMX Y4EOHBIX MPEIMETOB M pPEaIbHOU
KU3HU.

Hayaja MmaTeMaTH4eCcKOro aHajam3a

[Ipumenenre NPOW3BOMHON K HCCHeOoBaHUI0 (GYHKIUA HA MOHOTOHHOCTH W
sKCTpeMyMbl. HaxokeHrne HauOOJbIIEro W HAWMEHBIIEr0 3HAYCHUW HEMPEephIBHON
(yHKLIHMH Ha OTpPE3KE.



IIpruMmeHeHrne nponu3BOAHOM Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B NPUKIIATHBIX
3ajJavax, AJsl ONMpeAeNieHUs] CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJAaHHOTO (OopMyIoi Hiu
rpauKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. [lepBo0Opa3HbIe lIeMEHTapHBIX
¢bynxmuii. [IpaBuia Hax0XACHUS IEPBOOOPA3HBIX.

NHurerpan. ['eomerpuyeckuil CMBICT HMHTErpaia. BpeluuciaeHune onpeaenéHHoro
uHTerpana o gpopmyne Hetotona-JIeitonuna.

[IpumeHeHne uHTErpana JUuisl HaXOXKJIEHUS IUIOIAAEeH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKUX TEIL.

IIpumepsnl peneHun nuddepeHInaIbHbIX YPAaBHEHH. MaremaTtuyeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOILIECCOB C MOMOIIBI0 MU (HepeHIINATBHBIX YPaBHEHUH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKITAHCKON TMO3UIMH OOYYaromerocs KaK aKTUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA, MPE/ICTABICHUE O MATEMAaTUUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM, MpOLEayp TpakJIaHCKOTo 00IecTBa
(BBIOOPBI, OMPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATh C COIIMATIbHBIMU MHCTUTYTAMH B
COOTBETCTBHUH C X (YHKIHUSIMHU ¥ Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K MPOIILIOMY
U HACTOSIIIEMY POCCHUHCKOW MAaTEMATHUKHU, LEHHOCTHOE OTHOIIEHHWE K JOCTHUKCHUSIM
POCCUHCKUX MAaTEeMaTUKOB M POCCHUMCKON MAaTE€MaTUYECKOW WIKOJbI, UCIOJIB30BAHUE 3TUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pOCCHUHCKOro Hapoaa, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHMUS, HSTHUYECKOrO IOBEJICHMS, CBSI3aHHOTO C IPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAYKHU U JAESATEIbHOCThIO YU€HOT0, OCO3HAHUE JTUYHOTO BKJIa1a B
MIOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOILIEHHE K MHPY, BKIHOYAas OCTETHUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIIeHUH, PACCYX IACHUH, BOCHPUUMYHUBOCTH K
MaTeMaTUYECKUM acIieKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B HWHTEpecax
3I0pOBOTrO M 0€30MacHOro 00pa3a *KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATAA U OTIbIXa, pEryJsipHas
¢u3nueckass aKTHUBHOCTb), (PU3NYECKOE COBEPIIECHCTBOBAHHUE IPHU 3AHITHSAX CIOPTHUBHO-
03/I0pPOBUTEIHLHON €SI TEHLHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTU TPYJOIIOOMS, WHTEPEC K Pa3IndHBbIM
chepam mnpodeCCHOHAIBHOM  JEATEIbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW U e
MPUJIOKEHUSIMA, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuun u
peanu30oBBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0 M CaMOOOPa30BaHUIO HA TMPOTHKCHUHM BCEH JKHU3HHU,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHHM MPAKTUYECKUX 3a7a4 MaTEeMaTH4EeCKOMN
HaIpaBJICHHOCTH;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:



c(hOpPMHUPOBAHHOCTh JKOJOTHYECKOW KYyJbTYpbl, TOHMMAaHUE BJIUSHUSA COIMAIBHO-
AKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOJHONM M COLMAIBHOM CpEebl, OCO3HAHHE
I00AJbHOIO  XapakTepa 9SKOJIOTHYECKMX TMpoOJieM, OpHUEHTalus Ha IPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUM JJId pelIeHus 3ajad B 00JIacTHU  OKpY’KaloIIeH cpessl,
IJJAHUPOBAHKWE TOCTYNKOB M OIIEHKM HMX BO3MOXHBIX MOCJIEACTBUU [JII OKpYXKaromiei
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKH, MOHMMAaHHWE MAaTeMaTHYECKOM HayKH Kak
chepsl YEJTOBEUYECKOW NEATeTLHOCTH, J3TAMOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS
IUBWIN3ALNK, OBJAJCHUE S3bIKOM MATEeMaTUKM W MAaTEMAaTHYECKOM KYyJIbTYpOH Kak
CPEACTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO M HCCIICIOBATEIbCKYIO
NeATEeIIbHOCTh MHANBUIYaIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXAY TMOHATUAMH, (POPMYIUPOBATH OMpENETICHUSI TOHSITHUH,
yCTaHABIMBATh CYIIECTBEHHBIA TMPU3HAK KIACCH(HUKAIIMU, OCHOBAHUS 11 O00OOIIEHUS W
CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJN3A;

BOCIIPUHUMATh, (DOPMYIUPOBATh M MPEOOPA30BLIBATh CYKICHHS: yYTBEPIUTCILHBIC U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

BBISIBIISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpPEYHS B (pakTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPKICHUAX, TNpEajJaratb KPUTEPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JIeaTh BBIBOJBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHUKH, EAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUM 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIHLHO JJOKA3aTebCTBA MATEMAaTUYECKUX YTBEPKACHHUH (IIPsIMBbIC
1 OT MPOTHUBHOTO), BHICTPAWBaTh apTYMEHTAIIWIO, MPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOU 3ajaun (CpaBHHBATh HECKOJBKO BapHaHTOB
perieHus, BBIOMpATh HauOoJiee TOAXOMSIIUNA C YYETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIB30BaTh ~ BOINPOCHI  KaK  MCCIICIOBATEIbCKUM  MHCTPYMEHT  ITO3HAHHMS,
dbopMyIupOBaTh BOMPOCH], (GUKCHUPYIONME MPOTHBOpPEUYUE, MPOOJIeMy, YCTaHABJIUBATh
HMCKOMOE U JIaHHOE, (P OPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHCHHE,

IIPOBOJUTH CAMOCTOSATENILHO CIUTAHMPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAaHUE TIO
YCTaHOBJICHUIO 0COOEHHOCTE MaTeMaTHUECKOTO O0BEKTa, SBJICHUS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBICHHUSIMU, TPOIECCAMU;



CaMOCTOSITEIbHO  (popMyMpoBaTh 0000IIEHNWS ©  BBIBOJBI IO  PeE3yJIbTaTaMm
NpOBEAEHHOTO HAOMIOACHHS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh IMOJyYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M O000IICHUH;

IPOTHO3UPOBATh BOZMOXKHOE pa3BUTHUE IMPOIIecca, a TAKXKE BBIIBUTATh MPEANIOI0KEHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nuHpopmanueii:

BBISIBIISITh JIePUIIMTHI MHPOPMALIUU, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BONPOC U
JUTSL pelIeHUs 3a/1a4H;

BbIOMpaTh HMH(POPMALIMIO U3 MCTOYHUKOB PA3IMUHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPHPETUPOBATH WHOOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBICHHUS,

CTPYKTYpUpOBaTh HWHGOpPMAIUIO, TMPEACTaBIsATh €€ B  pa3IuuHblX  (popmax,
WUTIOCTPUPOBATh TpaduuecKy;

OLICHMBATh HAAEKHOCTh HH(MOPMALMKA 1O CaMOCTOSATENBHO CHOPMYITHPOBAHHBIM
KPUTCPHUSIM.

KoMMyHUKATHBHBIE YHUBEPCATbHbIE YUeOHbIE TeHCTBUS

Oo0menne:

BOCIPUHUAMATH U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIIOBUSAMHU U ICIISIMU
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MMOSICHCHHS 1O XOAY peIICHHs 33Jadd, KOMMEHTHPOBAThH IOJYYICHHBIH
pe3yIIbTaT;

B X0JI¢ OOCYKJCHHMS 33J1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, ITPOOJIEMBI,
pelraeMoit 3a1a4u, BbICKa3bIBaTh UJCH, HAIICJICHHBIC HA MIOMCK PEIICHUS, COIIOCTABIISATh CBOH
CYXKICHHSI C CYXICHUSAMH JIPYTHX YYaCTHHKOB JHajiora, OOHApyXWBaTh pa3Indue H
CXOJICTBO TIO3UIIHH, B KOPPEKTHOH opme PopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHIS,

MPEJCTaBIATh PE3y/IbTaThl PEIICHUS 3a/Ja4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a7ad NPE3CHTAMA U
0COOEHHOCTEH ayUTOpHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IJIaH, QJITOPUTM PEIIEHUs 33/a4, BHIOMpATh CIOCOO pEIIeHUs: ¢ y4ETOM
UMEIOLIUXCA  PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOUW MHPOpPMALIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJIeTh HABBIKAMM TI03HABATENIBHON pEeQIEKCUM KaK OCO3HAHMSI COBEpIIAEMbIX
JOCHUCTBUM W  MBICIUTENbHBIX MPOLECCOB, MX pE3yJNbTaToB, BIaAETh CrHocobaMu
CaMOITPOBEPKH, CAMOKOHTPOJIA IPOLECCA U PE3yJIbTaTa PEIICHNs] MaTEMATUYECKOM 3a/1a4H;

NPEABUIETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PEIICHUU 3a1a4d, BHOCUTh
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, JIaHHBIX, HAWJACHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIW W YCIOBHSIM, OOBACHATH TPUUUHBI
TOCTIKCHUST WM HEJOCTIDKCHUSI PE3YJIbTaTOB ACATEIBHOCTH, HAXOAWTH OIHMOKY, NaBaTh
OILICHKY TIPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh M WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHAYAJIHLHOW PabOTHI
MIpU PEIICHUH y4eOHBIX 3aJad, MPUHUMAThH IeJIb COBMECTHOM JEATEILHOCTH, TIAHUPOBAThH
OpPTaHM3AIMI0 COBMECTHOW paboOThI, paclpeaensiTh BHIbI paboT, JAOrOBapUBATHCH,
00CYyXKIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIINOBBIX (hopMax paboThl (00CYKIeHHUSI, 0OOMEH MHEHHH, «MO3TOBBIEC
MITYPMBI» M WHBIE), BBITIOJHATH CBOIO YacTh PaOOThI M KOOPAWHHUPOBATH CBOM JCHCTBUS C
JIPYTUMHU WICHAMH KOMaHbI, OICHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMM MPOIYKT IIO
KpUTEPHUsIM, CHOPMYITNPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K xoHny oOyuenus B 10 kjacce oOyyaroluics MOJYYUT CIEIYIOIIME NPEAMETHBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpammbl yd4eOHOro Kypca «Auredpa u
Hayajia MaTeMaTHYECKOTO aHAIU3a»:

Yuciia 1 BBIYUCTICHUSA:

CBOOOZHO  ONEpUpPOBaTh  MOHATUSMHU:  pPALMOHAIBHOE  YHUCIO, OECKOHEYHas
NepuoInyeckasi 1poOb, IPOLEHTHI, UPPALHOHATBHOE YKCI0, MHOXKECTBA PALMOHAIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOLYJIb JICHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh APOOM W TPOLEHTHI IS PEIICHHS MNPUKIATHBIX 3a7ad W3 Pa3IUYHBIX
OTpacien 3HaHUU U PEaJbHOU KU3HU;

IPUMEHSTh MPUOIMKEHHBIE BBIYMCIICHUS, MIPAaBUIa OKPYTJICHUS, IPUKUIKY U OIICHKY
pe3yJibTaTa BRIYUCIICHUM;

CBOOOJHO ONEpPUPOBATh IMOHATHUEM: CTENEHb C LIEJIbIM IOKa3aTesieM, HCHOJIb30BaTh
MOAXO/SIIYI0 (POpMY 3amUCH AEUCTBUTENBHBIX YUCEI JJI PEIICHHS MPAKTHUYECKUX 3a/1a4 U
MPEICTABIICHUS TAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYPAJIbHON CTENEHHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: JIOTapU(PM YHCIIA, NECATUYHBIE U HATypajbHbIE
norapuMsl;

CBOOOHO ONEpPUPOBATH MOHITUSAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO
apryMeEHTa;

ONEPUPOBATH MOHATHUAMU: APKCUHYC, APKKOCHHYC U apKTAaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO  ONEpUpPOBaTh MOHATUSAMHU: TOXKIECTBO, YpaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CJIC/ICTBUS, PABHOCUJIbHbIC HEPABEHCTBA,

NPUMEHSITh PA3JUYHBIE METOJbl PEIICHUS PaAlMOHAJIBHBIX M JIPOOHO-pAIIMOHATBHBIX
YpPaBHEHHM, IPUMEHATh METOJ MHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;



CcBOOOZHO OMEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOUJIEH C
HenbIMu - Kod(puiMeHTaMu, KOPHH MHOTOWIEHA, MPUMEHSTh JEIEHHE MHOTOWIEeHA Ha
MHOTOWJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera aiis perenus 3anay;

CBOOOJTHO OINEpUPOBaTh TMOHSATUSMU: CHCTEMa JMHEHHBIX YypaBHEHUH, MaTpHila,
ONPEAECIUTENIb MATPULIBI 2 X 2 U €ro reOMETPUYECKUU CMBICH, MCIIOJIb30BAaTh CBOWCTBA
ompeaenuTens 2 X 2 A BBIUKCICHUS €r0 3HAYEHUS, NMPUMEHSTh OMPENCTUTETH s
pEIICHUsS] CUCTEMbI JIMHEHUHBIX YpaBHEHUN, MOJIETUPOBATh peajbHbIE CUTYAIlUH C TOMOIIbIO
CUCTEMBI JIMHEHHBIX YpaBHEHUMN, UCCIIEOBATh MOCTPOCHHBIE MOJIENIH C MIOMOIIBIO MATPHUIL U
onpenenuTeNeld, UHTEPIPETUPOBAThH OJYYCHHBINA PE3yIIbTaT;

MCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMHU 7Sl TpeoOpa30BaHuUs BBIPAKCHHUIA;

BBITIOJHATh MPEOOpa3OBaHUs UHMCIOBBIX BBIPAKECHUN, COAEPXKAIIUX CTEIEHU C
palMoOHAIbHBIM [TOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa JorapupmMoB g NpeoOpa3oBaHUs JIOrapuPMUUYECKUX
BBIPAKEHHUI;

CBOOOMHO  OMEpUPOBATH  MOHATHUSMHU:  HUpPpAlMOHANBHBIC, I[OKa3aTelbHBICE U
jJorapuMUUECKUe YpaBHEHHs, HAXOAWUTh WX PEIICHUS C TOMOIIBI0 PaBHOCHIBHBIX
NEPEXO0JI0B WJIN OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMYyNbl JUIsl  IpeoOpa3oBaHUs
TPUTOHOMETPHICCKUX BBIPAKCHUI;

cBOOOJHO OMEpPUPOBATh MOHITHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, MPUMEHSTH
He00xoauMbIe (HOPMYJIBI JIJIsl PEIICHUS] OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YPABHEHHUI;

MOJICJIUPOBAaTh pEalbHbIE CHUTYallUd Ha S3BIKE alnreOpbl, COCTABISTH BBIPAKECHHUS,
YpaBHEHHUS, HEPABEHCTBA I10 YCJIOBUIO 3aJauyM, HCCIEAOBATH IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara aareOphl.

DOyHKkuMU ¥ rpapukm:

CBOOOJTHO OTIEPUPOBAThH MOHATUAMU: (YHKIIUS, CIIOCOOBI 3aaHusl (DYHKIIMH, B3aUMHO
oOpaTHbIe (YHKIIMU, KOMIO3UIMS (GYyHKINMA, rpaduK (YHKIIMU, BBIMOIHATH J€MEHTapHbIC
npeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOMHO OMEepUPOBATh MOHATHSAMH: 00JACTh OIMpENeTCHHUs] ¥ MHOXKECTBO 3HAYCHUU
GbyHKIAA, HYJIH (PYHKITUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CcBOOOHO OIEpPUPOBATh MOHATUSAMU: YETHbIE U HEUETHbIE (PYHKIMHU, TEPUOAUYECKUE
GyHKIMHA, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl U MHHHUMYMBbI (DYHKIIUH,
HauOoJIbIlIee ¥ HAMMEHbIIIEEe 3HaUeHNEe (YHKIIUU Ha IPOMEKYTKE;

CBOOOHO OMEpUPOBATH MOHITHSIMH: CTEICHHAs (DYHKIHWS C HATypaldbHBIM U IEIBIM
rmokasatesieM, TpaduK CTENeHHON (PYHKIIMN ¢ HATYpaJIbHBIM U IIEJBIM MOKa3aTeneM, rpadux
KOpHS N-0¥ CTeNeHW KakK QyHKITMKU 0OpaTHOM CTETIEHH C HATypaJbHBIM MIOKa3aTeJeM;

OTIepUPOBATh TOHITHSAMU: JIMHEHHAs, KBaJgpaTHUHAs U JAPOOHO-JIUHEWHAsT (PYHKIUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOCHHE UX TPaHKOB;

cBOOOHO OTEepUPOBATH MOHITHIMH: MOKa3aTeNbHas U JorapudmMudeckas QyHKINU, UX
CBOMCTBA U TpaKu, HCTIOIB30BATh UX TpadKu A1 perIeHUs] YpaBHCHHUI,

CBOOOHO ONEPUPOBATh MOHATHIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTh, ONPE/ICIICHHE
TPUTOHOMETPHUECKUX (PYHKIMI YUCITOBOTO apryMEHTa,;



MCIO0JIb30BaTh Tpaduku GYyHKIUHN JJIs1 UCCIeI0BaHUs MPOIECCOB U 3aBUCUMOCTEN MpHU
pEIIeHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB U pealbHOM KU3HU, BbIpaxaTh (HOpMyliaMu
3aBUCHUMOCTH MEXAY BEIIMUNHAMU;

Hauana MareMaTH4ecKOro aHaJmn3a:

CcBOOOHO ONEpUPOBATh MOHATUAMHU: apu(PMeTUUECKass U TeOMETpUUECKas IPOrpeccus,
OECKOHEYHO YOBIBAIOIIAs TEOMETPHUUECKAs MPOTPECCHs], JTMHEHHBIH U 3KCIOHEHIUAIbHBIHI
poct, hopmyJia CIOKHBIX MTPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MIPOTPECCUH JIJISI PELIEHUS PEATbHBIX 33724 IPUKIIAJHOTO XapaKkTepa;

CBOOOJTHO  OINEpPUPOBATh TMOHATHSAMHU: I[OCJEI0BATEIBLHOCTh, CIIOCOOBI  3a/JaHUs
IIOCJIEA0BATEIbHOCTE, MOHOTOHHBIE M OTPAaHWYEHHBIE IIOCJIEIOBATEIBHOCTH, ITOHUMATH
OCHOBBI 3apO’KJIEHHUS MATEMaTHYECKOr0 aHAJIN3a KaK aHalin3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEpUPOBATH MOHATUSIMU: HETIPEPBIBHBIE (PYHKIIUHU, TOUKH pa3pbiBa rpaduka
(YHKITMH, aCUMITOTHI Ipaduka GyHKINY;

CBOOOJHO OIEpUPOBATh MOHATHEM: (DYHKIIMS, HENPEpPhIBHAS HA OTPE3KE, MPUMEHATH
CBOMCTBA HEMPEPBIBHBIX (PYHKIUHU Il pELICHUS 3a]1a4;

CBOOOJHO ONEpHUpPOBaTh MOHATHUSIMH: IE€pBas W BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacatelibHas K Tpaduky QyHKIUY;

BBIUMCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEICHMS, YaCTHOIO M KOMIIO3ULMHU JBYX
(yHKLHIA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKLINA;

UCIIOJIb30BaTh T€OMETPUYECKUA M (PU3MYECKH CMBICI MPOU3BOAHOW [JISl PEIICHHUS
3a1ad4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATh MOHATUSMU: MHOKECTBO, ONIEPallU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM  armapar [l ONMCAaHMUS pPEaJbHBIX
MIPOLIECCOB U SABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yU4E€OHBIX MPEAMETOB;

CBOOOJHO OIEpUpPOBaTh MOHATHSIMH: ONpEIEICHHUE, TEOpEMa, YpaBHEHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTHYECKOro OO0BEKTa, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE YpPaBHEHUS U
HEpPABEHCTBA.

K xonny oOyuenust B 11 kiiacce oOyyarolmuiicsi MOJMYYUT CIAEAYIOIIME MPEIMETHbBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpammbl yd4eOHOro Kypca «Ausredpa u
Hayajla MaTeMaTHYECKOr0 aHAJIN3a:

Yucia 1 BbIYUCICHHUA:

CBOOOJHO OIEPUPOBATH MOHATUAMH: HATYpPAJIbHOE MW 1€JI0€ YHCIIO, MHO>KECTBa
HaTypaJbHbIX U LIEJIBIX YUCEJ, UCMHOJb30BaTh NPU3HAKU AEIUMOCTH Lenbix yucen, HOJ u
HOK HatypanbHbIX Uncel JUIsl pelieHus 3a/1a4, IPUMEHTh anroput™ EBkiuja;

CBOOOJHO OINEpPUPOBATH MOHATHEM OCTAaTKa MO MOJIYJIO, 3allMChIBaTh HATypaJbHBIC
YKCJIa B PA3JINYHBIX MO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMILJIEKCHBIX
quceN, MPEACTaBIATh KOMIUIEKCHBIE YHUCIa B aidreOpamdyeckol M TPUTOHOMETPHUUYECKOU
dhopme, BBIIOJHATL apudMETHIECKHUE OIepalid ¢ HUMHU W M300pakaTh Ha KOOPJWHATHOM
IIJIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOJTHO  OMEPHPOBATH MOHATUSIMHU: HWPPAIMOHAIBHBIC, TIOKa3aTelIbHbIE U
norapuMUUECKre HEPABEHCTBA, HAXOJUTh HMX PEHICHUS C IOMOIIBI0 PAaBHOCUIIBLHBIX
EPEXO/IOB;

OCYUIECTBJISATH OTOOP KOpHEH NP pEelICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;

CBOOOJHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NMPHUMCHSTH
HeoOXxoauMbIe (DOPMYJTBI IJIs1 PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OINEpUpPOBaTh TMOHSATUSMU: CHCTEMa U COBOKYINHOCTh YpPaBHEHHH W
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOUTh PEUICHUSI CUCTEMBI U
COBOKYIHOCTEW pallMOHAIbHBIX, UPPANUOHAIBHBIX, MOKA3aTEIbHBIX MU JIOTapU(PMHUUECKUX
YPAaBHEHUU U HEPABEHCTB;

permarh paruoHaNbHBIC, HPPAIMOHAIBHBIC, TMOKa3aTeIbHbIC, JOrapuPMUUIECKUC U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAIINE MOIYIU U TapaMETPhI;

OPUMEHSTh Tpa@uuecKue METOMbI JJIS PEUICHUsI YpaBHEHUN U HEPABEHCTB, a TaKKe
3a/1a4y ¢ mapaMeTpaMus;

MOJICTTUPOBATh pPEAIbHbIE CUTYyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA U WX CUCTEMBI IO YCIOBUIO 3aJlaud, UCCIEIO0BATh MOCTPOCHHBIE
MOJICJIU C UCIIOJIb30BAaHUEM armapara ajreopbl, MHTEPIPETUPOBATD MOJTYYCHHBIN pe3yIbTart.

DOyHKUUM U Tpaduku:

CTPOUTH TPaPUKH KOMITO3UIIUUA (PYHKIHHI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS U
CBOMCTB KOMITO3HIIMH JIBYX (DYHKIIUI;

CTPOUTh TE€OMETpuYecKhe oOpa3bl YpaBHEHMM W HEPABEHCTB HA KOOPJIMHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPAQUKU TPUTOHOMETPUIECKUX (QYHKITUH;

MPUMEHSATh QYHKIIUU JJIs1 MOACITUPOBAHUS U UCCIICIOBAHUS PEAIbHBIX MPOIECCOB.

Havana mareMaTH4eckoro aHajiusa:

UCIIOJIb30BaTh TMPOM3BOJHYIO [IJIsi HCCIeqoBaHUs (YHKIMA HAa MOHOTOHHOCTh H
AKCTPEMYMBI;

HaxOJUTh HauOOJIbIIIEE U HAUMEHbIIIEE 3HaUCHUS (DYHKIIMU HEMIPEPBHIBHON HA OTPE3KE;

HCIIOJB30BaTh MPOU3BOIHYIO JJISI HAXOXKICHUSI HAUJTYUIIEeTO PEIICHUSI B MPUKIAIHBIX,
B TOM 4YHCJIIE€ COIMAIbHO-DKOHOMHUYECKUX, 3ajlauyax, [Jis OMNpeIeNIeHUs] CKOPOCTU U
YCKOpEHHUS Tpoliecca, 3aJaHHoTo (OpMyJIoi Win rpadukom;

CBOOOJTHO OIEPUPOBATH TMOHATHUSMH: IE€PBOOOpaA3HAsi, OMPEAENEHHBIN HHTErpa,
HaxXOJUTh MEPBOOOpPa3HbIC AJIEMEHTAPHBIX (PYHKIUM M BBIYUCIATH MHTErpal mno (opmyse
Hrrorona-JleiiOnnna;

HaXOJIUTh TJIOMIAHU TUIOCKUX (GUTYP U OOBEMBI TEJT C TTIOMOIILI0 HHTETPAJIA;

HMMETh MPEJCTABICHHE O MATEMATUYECKOM MOJICIMPOBAHUM Ha MPUMEPE COCTABJIECHUS
muddepeHnnansHbIX ypaBHEHU;

pemiath TMPUKIAAHBIE 3a7a4yd, B TOM YHCJIE COIMAIbHO-DKOHOMHUYECKOTO |
(hU3MYeCKOro xapakrepa, CpeICTBAMU MaTeMaTUYECKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonaneubie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LICIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
Kontponbnast pabora Nel "PanmonanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 Kontponpnas padoraNe2 "Crenennas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAINX CTETIEHU ¥ KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
yYpaBHEHUHU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC INEPpEXO0Abl B pCIICHUHU

46 UPPaAIMOHATILHBIX YPABHCHHIA

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UPPAIMOHATIBHBIX YPABHCHHIA
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas padora Ne3 "CoiictBa u

51 rpaduk KOpHs N-Oi CTETeHH.
HppanuonansHele ypaBHeHuU"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHAIbHBIM MIOKa3aTeIeM U
€€ CBOICTBA

54 CreneHb ¢ pallMOHAIbHBIM MIOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
pelieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 Kontponbnas pabota Ne4 "IlokazatenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUU A5 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN
Konrtponsnas padora Ne5

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

84 TpuronomeTrpuyeckas OKpyKHOCTb,

oTpeieTICHUEe TPUTOHOMETPUUECKHIX




(GYHKIMI YUCIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas padota Ne6

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocneaoBaTeILHOCTH, CIIOCOOBI 3aIaHus 1




nocienoBareiibHocTel. Meton
MaTeMaTU4eCKOW UHIYKIIHH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHeuHo yObIBarolias reoMeTpruuecKas
nporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
reoMeTPUUECKON porpeccun

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU sl pELICHUS
peaybHbBIX 33a]a4 MPUKIIaJHOTO XapaKTepa

111 KonTpomabnas padora Ne7
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QyHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNITOTHI IpaUKOB
byHKIII

114 CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OHpe,I[eJ'IeHI/If:, reOMETPUUECKUI CMBICTT
POM3BOIHON

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padota Ne§ "Ilpouzsognas"

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHuil: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpobHAs paboTa Ne9 1 1
135 Wrorosas koHTponbHas padoraNel( 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne pOU3BOHOM K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxaenne HanOoJIBIIETO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢pyHKImi

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora Nel "Hccnenoanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuiia HaXx0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JleliOHuna

29 [IpumeHeHHe UHTErpaia A1 HaXOXKIACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTruueckoe MOAEITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 KontponbHas padota No2
"[TepBooOpa3zHas u mHTErpan"

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpauKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
KonTponbnas padota Ne3 "I'paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppaloOHAIBHBIX YpPaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

KontponbHas padota No4
"UppannoHaibHble, IOKa3aTeabHbIE U
norapupMUUECKUEe HEpaBeHCTBA"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX

3a1a4

Kontponsnas padora Ne5 "KomriekcHble

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LEJBIX YUCEIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KonrtponbHas pabora Ne6 "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peanbHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas padota Ne7 "Cucremsr

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas padora Ne§ "3amauu ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtuzanus 3Hanui: "[IponsBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosast koHTpopHas paboTta Ne9

135 HtoroBast kKoHTposbHAsA pabora NelO 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KJTACC
Koxn . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOil
LA NPOrpaMMbl Cpe/iHero od1ero o0pa3oBaHus
pe3yJabTara
1 Yucna ¥ BEIYUCIICHUS
11 OnepupoBaTh MOHATUSMH: PAllMOHAIBFHOE M JCHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS U
' JeCATUYHAsL APOOb, MPOLIEHTHI
12 Bemonuate apudmerndeckne omnepanyu C pPalMOHATIBHBIMH U JCHCTBHTEILHBIMU
' YHCIIAMA
13 BemmonHsaTe npuONIMKEHHBIE BBIYMCICHUS, WCIONB3Yys NpaBHia OKPYIJICHHS, JeNaTh
' NPUKUJKY U OLCHKY pe3yJIbTaTa BEIYUCICHUH
OmnepupoBaTh MOHATUSMH: CTEIICHB C IIETBIM TIOKa3aTelIeM, CTaHAapTHas (hopMa 3amucu
14 JeWCTBUTENILHOTO YUCIa, KOPEHb HATYPAIBbHOM CTENEHH; MCIIOJIb30BaTh MOAXOISIIYIO
' dopMy 3amucH JAEHCTBUTENBHBIX YHWCEN Uil PpEIICHHS NPAKTHYECKUX 3a7ad H
NPEACTaBICHHS JaHHBIX
OnepupoBarh TMOHATUSMHU: CHHYC, KOCHHYC W TAaHICHC TPOM3BOJBHOTO YIJIa;
1.5 WCIOJIB30BATh 3alUCh IMPOU3BOJIBHOTO YIila 4Yepe3 OOpaTHBIE TPUTOHOMETPUYECKHE
byHKIIUN
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBarh  TOHATHSMHU:  TOXAECTBO, ypaBHEHHWE, HEPaBEHCTBO,  IIEJIOE,
2.1 palnMoHaIbHOe, HPPALMOHANIBHOE YpaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
99 BemonHATE  mpeoOpa3oBaHUsST  TPUTOHOMETPUYECKHX  BBIpQXEHWH W pemiarb
' TPUTOHOMETPHUYECKUE YPAaBHEHHSI
BeimonHATe nmpeoOpa3oBaHus LEIbIX, PalMOHATBHBIX U UPPALMOHATBHBIX BBIpAXKEHUN
2.3 W pemaTh OCHOBHBIE THIBI LENbBIX, PAIIMOHAIBHBIX M WPPAIMOHAIBHBIX YPaBHEHUN H
HEPaBEHCTB
54 [IpuMeHATh ypaBHEHUS M HEPABEHCTBA JJIS PEIICHUs MaTeMaTHYeCKUX 3a/ad U 3ajad
' U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaslbHON KU3HU
MogenupoBaTh peabHbIE CHTyallMd Ha SI3bIKE aireOphl, COCTABIISATH BBIPAKEHHUS,
2.5 ypaBHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 3a]lauM, MCCIEJOBAaTh MOCTPOEHHBIE MOJIETH C
MCIOJIb30BAHUEM arlnapaTa anreopsl
3 OyHKIMY U TpaPuKH
OnepupoBarh MOHATUAMHU: (YHKIMS, CcHocoObl 3amaHus (yHKIMH, 00JacTh
3.1 OTIpeJIeNIeHUs] 1 MHOXKECTBO 3HaUeHUH (DyHKIMH, TpapuK GYHKINH, B3aUMHO OOpaTHBIE
byHKIIUU
3.9 OnepupoBarh MOHATHUSMHU: YETHOCTP M HEYETHOCTh (GYHKIWH, HYIH (YHKIHH,
' MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaduky GyHKIWA T pEIICHNsT ypaBHEHUH




Ctpouth 1 uuTaTh TpaPuKH JIMHEHHON QYHKINHU, KBAPATUIHON (PYHKIIMH, CTETICHHON

34 (GYHKIMH C IETBIM TIOKa3aTeaeM
Hcnonw3oBark rpadguku GyHKIHUA IS UCCIEIOBAHUS TIPOLIECCOB M 3aBUCHUMOCTEH TP
3.5 pelIeHnr 3aJad U3 JPYrux YyueOHBIX NPEIMETOB M peajlbHOW >KU3HU, BBIPAXaThb
(bopMynaMu 3aBUCUIMOCTH MEX]Ty BETMYMHAMU
4 Havana marematnueckoro aHaiansa
41 OmnepupoBarh MOHATHAMU: MOCIEIOBATEIBLHOCTD, apU(PMETHUECKAsE U TeOMETPUIECcKast
' [pOrpeccuu
4.9 OnepupoBaTh MHOHATUSAMHU: OECKOHEYHO YOBIBalOIIash Te€OMETpUYecKas Mporpeccus,
' CyMMa OECKOHEUYHO yObIBaIOIEl T€OMETPUUECKON MPOorpeccun
4.3 3a/aBath MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonbs30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U IPOTPECCHUM ISl PEILICHUS PEATbHBIX
' 3aJ1a4 MPUKJIAJHOIO XapaKkTepa
5 MHoXxecTBa U JIOTHKA
5.1 OrnepupoBaTh NOHIATUSIMHU: MHOKECTBO, ONIEpaIlUi HaJl MHOYKECTBAMHU
5.9 Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Juisi OINKUCAaHMUS  pealbHBIX
' MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.3 OnepupoBarh MOHATUSIMU: ONPEEICHUE, TEOPEMA, CIICACTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon . .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOMI
MpOBEPHEMOTa NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCIECHUS
OnepupoBaTh NOHATHUAMHU: HATypajJbHOE, ILEJ0€ YHWCIO; HCIOIb30BaTh MpPU3HAKU
11 JIEIMMOCTH LEJbIX YHCEN, PAa3JIoKEHHE YKcia Ha MPOCThIE MHOXKUTEIH JJI PELICHMUS
3a1a4y
1.2 OnepupoBarh NOHATHEM: CTENIEHD C PALIMOHAIBLHBIM IIOKA3aTENEM
1.3 OnepupoBarh MOHATHAMHU: JIOTapU(pM Uncia, JECITUUHBIE U HATYpaJibHbIE JOrapu(Mbl
2 VYpaBHEHUs U HEPABEHCTBA
[IpumensTh CcBOWCTBAa CTEMEHH I MpeoOpa3oBaHUS BBIpAXKEHHH, ONEPUPOBATH
2.1 MOHATUSAMM: TOKa3aTeIbHOE YpPaBHEHHWE M HEPaBEHCTBO; pElIaTh OCHOBHBIE THIIbI
MOKa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB
BoemmonusaTe npeoOpa3oBaHUsl BBIpaKEHUHM, COAEpXKALIUX Jorapu@Mbl; ONepUpoBaTh
2.2 MOHATUSIMU: JIOTapU(PMUUECKOE ypaBHEHHUE M HEPaBEHCTBO; pelIaTh OCHOBHBIE THUIIbI
norapuMUYECKUX ypaBHEHUIN U HEPABEHCTB
2.3 HaxoauTs perienus npocTelmmux TpPUroHOMETPUYECKIX HEPABEHCTB
54 OnepupoBarh MNOHATHAMM: CHCTEMA JIMHEHHBIX YpPaBHEHMM U €€ pEIlIeHue;
' WCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHH JIJIs1 PEIICHUs MPAKTUYECKUX 3aa4
25 Haxonuts pemenns npocTelmmx CHCTEM U COBOKYITHOCTEN PallMOHAIBHBIX YPABHEHUI

Y HEPaBEHCTB




MOI[GHI/IpOBaTB pCaJIbHBIC CUTyallUH Ha A3bIKC anre6p51, COCTAaBJISAATb BBIPAKCHU,

2.6 YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIEA0BATh ITOCTPOCHHBIE
MO/IEJIN C UCTIONIb30BaHMEM arllapara ajareopsl
3 OyHKIMU U Tpaduku
OnepupoBaTh MOHATHUAMHU: NEpUOAUYECKass (DYHKIHS, MPOMEKYTKH MOHOTOHHOCTHU
31 GyHKLIMH, TOYKM 3KcTpeMyma (yHKIUM, HauOousiblllee W HaMMEHbLIEe 3HA4YEeHUs
' (GYHKIMN Ha NMPOMEXYTKE; UCIOJIb30BaTh UX JIS UCCIEAOBAaHUS (DYHKIUH, 33AaHHON
rpadgukom
OnepupoBaTb  NOHATUSAMH: TpadUKUd  TOKa3aTeJbHOW, JiorapudMuyeckoil u
3.2 TPUTOHOMETPUYECKHX (YHKIMH; H300pakaTh MX HA KOOPIMHATHOM IJIOCKOCTH U
HCIIOJIb30BAaTh I PELICHUS YPABHEHUI U HEPABCHCTB
33 N300pakaTh Ha KOOPAWHATHON IUIOCKOCTH TpaduKd JUHEWHBIX YpaBHEHHHA H
' HCIIOJIB30BATh UX JJI PELICHUS CUCTEMBI INHEWHBIX YPaBHEHUN
3.4 Hcnonb3oBare rpaduku GyHKIUE A8 MCCIIEAOBaHUS MPOLECCOB U 3aBHCUMOCTEH U3
' APYTUX y4eOHBIX TUCLHILINH
4 Hauana maremaTndeckoro aHanmnsa
OnepupoBaTh MOHATUSAMHU: HENpepbiBHAas (DYHKIMs, NPOM3BOAHAS  (YHKIHU;
4.1 WCTOJIB30BATh TE€OMETPHUECKUN M (PU3MUECKUI CMBICT TPOM3BOTHOW IS PELICHUS
3a1a4
4.9 HaxoauTe npou3BoiHbIE 31€MEHTAPHBIX (YHKLUH, BBIYUCIATh IPOU3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO (PYHKIIHIA
43 Vcnonp30BaTe TPOU3BOIHYIO JUISL MCCIENOBAaHUS (YHKIMM HAa MOHOTOHHOCTH U
' HKCTPEMYMBI, IPUMEHSTh PE3Y/IbTaThl UCCIEIOBAHMS K TOCTPOSHHIO IPauKoOB
44 Hcnons30BaThk NpOU3BOAHYIO I HAXO0KICHUS HAWIIy4dlIEro PEIICHMs B IPHUKIAJHbIX,
' B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKHX, 3a/1a4ax
45 OnepupoBaTh MOHATUAMU: NEPBOOOpPA3HAsi U MHTErpall; MOHUMATh T€OMETPUUYECKUI U
' ¢bu3nyeckuii CMbICI HHTErpaia
46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKIMM, BBIYUCIATH HUHTETpal 10
' ¢dbopmyne Hetotona — JleitOnuna
47 Pemate mpukimagHele  3agadd, B TOM  UYHCIE COLMAIBHO-JKOHOMHUYECKOIO U

(bu3H9IecKOro Xapakrepa, CpeJICTBAMU MaTeMaTHYECKOT0 aHaIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Pammonanbhple uncna. OOBIKHOBEHHbIE U JIECATUYHBIE JpOOU, IPOLEHTHI, OECKOHEYHbIE
11 | MepHOIHIECKHE apodu.  Apudmernyeckue —Omepalud € PalUOHAIBHBIMU  YHCIIaMH,
' peoOpa3oBaHusl YMCIOBBIX BbIpakeHuH. IlpumeHeHue apoOell M NPOLIEHTOB MAJs pPELICHUs
IIPUKJIAJHBIX 3a7]a4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUHI U pPEaIbHON JKU3HU
JlelicTBUTENbHBIC YKCTa. PanoHanbHble 1 HppalMOHAIbHbIE Yncia. ApudmMeTnieckue onepanuu
1.2 C JelicTBUTENbHBIMU yHcaaMu. [IpubnmkEéHHbIe BBIYMCICHUS, IPABUIa OKPYIJICHUS, IPUKUAKA U
OLICHKA pe3yJIbTaTa BbIYUCIICHUN
Crenenp ¢ muenbiM mokasateneM. CranmapTHas ¢opma 3amucd  JACHCTBUTEIBHOTO YHCIA.
1.3  HUcnonp3oBanme mnomxoxasamier (opMbl 3amucu  ACHCTBUTEIBHBIX YHCEN JUIS  PEIICHHS
MIPaKTUYECKUX 3aJ1a4 U MPECTABICHUS JaHHbBIX
14 Apudmernueckuil KopeHb HaTypalbHOM creneHH. JlelcTBUS ¢ apupMETHYECKMMU KOPHSIMHU
' HATYPaIbHON CTETICHU
15 CuHyC, KOCMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YKCIJIOBOI'O apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 TosxecTBa U TOXKIECTBEHHBIC TPEOOPa3OBAHUS
2.2  IlpeoOpazoBaHHE TPUTOHOMETPUIECKHUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI
2.3  YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBAa. MeTo1 HHTepBaJIOB
2.4  PemenHwue HENbIX U JPOOHO-PAIMOHATIBFHBIX YPAaBHEHUI 1 HEPABEHCTB
2.5  Pemenue uppanvoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHM
57 [IpumeHeHne ypaBHEHMH M HEpPaBEHCTB K pEIIEHUI0O MaTeMaTHYeCKMX 3aJad M 33434 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKh
3.1 OyHkuMs, crnocoOs! 3aganus pyHkuuu. ['paduk pynkuuu. Bzaumuo oOpatHble GyHKIMH
3.9 OOnacte ompeneneHUs W MHOXECTBO 3HadeHMH GQyHknuu. Hymu ¢ynkuuu. IlpomexyTtku
' 3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 Crenennas QpyHKIHS ¢ HATYpaJIBHBIM | 11eJIbIM TIOKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
' rpaduK KOpHS N-0if CTENEeHH
3.4 Tpuronomerpuyeckasi OKpY>KHOCTb, OIpENEIeHHEe TPUTOHOMETPUUECKHX (YHKIUN YHCIOBOIO
' aprymeHra
4 Havana maTremaTtnueckoro aHamusa
41 [TocnenoBarenbHOCTH, CHIO0COOBI 3a/laHus MoCJe0BaTEIbHOCTEH. MoHOTOHHBIE
' [OCJIEI0BATELHOCTH
4.2 | Apudpmernueckas U reoMeTpuyeckas Inporpeccuu. beckoHeuHo yObIBarolas reoMeTpHuecKas




nporpeccusi. Cymma OeCKOHEUHO yOBIBaIOIIEeH reoMeTpudeckoil mporpeccun. @opmysa CI0KHbBIX
IpoLEeHTOB. Vcriob30BaHNe IPOrpeccuy Al pELIEHHs] pealIbHbIX 3a/1a4 MPUKIIAAHOIO XapakTepa
5 MHoxecTBa 1 JIOrMKa
MHuoxecTBO, omepanuu Hajg MHoxecTBamu. Juarpammel Oiinepa — Benna. Ilpumenenue
5.1  TeopeTMKO-MHOXECTBEHHOI'O ammapaTra A ONUCAHMs PEAJbHBIX IPOLIECCOB W SBJICHUH, IPU
peLIeHNH 3aJa4 U3 APYTUX Y4eOHbIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel
1.2 CreneHsb ¢ paluoHaIbHBIM MTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIE JOrapru(MbI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JTOTapUPMBbI
2.2 [IpeoOpa3oBanue BEIpAKEHH, COACPIKAIINX CTENICHH C PAIlMOHAIBHBIM TIOKa3aTeIeM
2.3 [TpumMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npukiagHpIX 3a/1a4 ¢ MOMOLIBI0 CUCTEMBI JIMHEWHBIX
' ypaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
28 IIpuMmeHeHNne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a7ad U 3a/1a4 U3
' pa3nuyHbIX 001acTell HAyKU U pealbHOM KU3HU
3 OyHKIMU U TpaduKu
31 Oynkius. [epuonnueckue ¢pyHkuuu. [IpoMexyTk MOHOTOHHOCTH (DYHKIIMH. MaKCHUMyMbI U
' MUHUMYMBI GyHKIMU. Haubonbiiee n HauMeHbIlee 3HaueHUe (yHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.3 [ToxazarenbHas u orapudmMudeckas GyHKIIHMH, UX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHs] ypaBHEHUH U JIMHEMHBIX CHCTEM
35 Ucnonp3oBanue rpadukoB QyHKIUN AJI UCCIETOBAHMS MPOLIECCOB M 3aBUCUMOCTEN, KOTOphIE
' BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX yUeOHBIX IPEIMETOB U PEATbHOM KHU3HU
4 Hauana maTemMaTiueckoro aHaimsa
41 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB JJIs1 pELICHHs] HEPAaBEHCTB
4.2 [TpouzBonnas ¢pynkuuu. ['eomerprueckuiit 1 GU3NIECKUA CMBICI TPOU3BOIHOM
43 [IpousBonHbie dsneMeHTapHbIX QYyHKUMA. DopMynbl HaxXOXACHHUS MPOU3BOJHONW CYMMBI,
' MPOU3BEACHUS M YACTHOTO (DYHKIIMH
44 [IpumeneHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.

Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUs (DYHKIIMU Ha OTPE3Ke




HpI/IMeHeHI/Ie HpOI/ISBOI[HOf/'I AJI HAaXOXKACHUA HAWIYULICTO PCHICHHWA B MPUKIAAHBIX 3adavdax,

4.5 .
JUTSL OTIPEJICIICHUSI CKOPOCTH TpoIiecca, 3aJaHHoro (opMyIioi wiu rpadhukoM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpudeckuii U GU3NYECKUN CMBICI. Berymcienne uHTerpana mo gopmyie

Hrrorona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemblie TPeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

Bmagenne MeTtomamMm [OKa3aTeNbCTB, alrOPUTMAMM pEIHICHHs 3aJad; YyMCEHHUE
dopMynHupoBaTF M OINEPUPOBATH MOHATHAMH: ONpEACICHHE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOMCTBO, IPHU3HAK, JOKAa3aTeIbCTBO, PAaBHOCHIBbHBIE (HOPMYIHPOBKHY;
OPUMEHATh HX; yMeHHe (QopMynupoBaTb OOpaTHOE M NPOTHUBOIIOJIOXKHOE
yTBEpXK/IEHHE, TPHBOAUTH TPHUMEPhl W KOHTPIPUMEPHI, HCIIOIB30BaTh METO]
MaTeMaTHYECKOW MHIYKIMH; TIPOBOJHUTD JOKa3aTeIbHBIC PACCYKICHHS MIPU PEIICHUH
3a/1a4, OLIEHHBATH JIOTHYECKYIO MPAaBHIBHOCTH PACCYKICHUI; YMEHHE OIEPHPOBATH
HNOHATUSMH: MHOXXECTBO, IMOJMHOXECTBO, ONEpAlli HaJ, MHOXECTBAMH; yMEHHE
UCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIH —ammapar Juisl ONHCAaHHS peajbHBIX
NPOIIECCOB W SBICHUH M TPH PEHICHWH 3aJ]ad, B TOM YHUCIE W3 APYrHUX Y4eOHBIX
IpEeJIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: rpad, CBSI3HBIA Trpad, JepeBo, LUK,
rpa¢ Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh M ONMHUCHIBATH Ipadbl pa3IMdHBIMU CIIOCO0AMH;

HCIIOJIB30BAaTh Fpa(1)bl IIpHu pCHICHHUH 3a1a4

YMeHue omnepupoBaTh MOHATHIMH: HATYpadbHOE YHUCIO, IIEJI0€ YUCIO0, CTENEeHb C
[EJTBIM  TTOKa3aTejeM, KOpPEHb HATypalIbHOW CTENEHH, CTENECHb C PallMOHAIBHBIM
MOKa3aTeleM, CTENeHb C JCHCTBUTENbHBIM IOKa3aTelleM, Jorapudm dYmcia, CHHYC,
KOCHHYC M TaHT€HC NPOHM3BOJBHOIO YHCIIA, OCTATOK MO MOIYINIO, PallMOHAIBHOE
YHCIIO0, UPPALMOHAIBHOE YMCIIO, MHOXKECTBA HATYpallbHBIX, ENbIX, PAllHOHATBHBIX,
HeﬁCTBHTeHBHBIX YUCCII; YMCHHUEC HCIIOJb30BATh IMPU3HAKHU ACITIUMOCTH, HauMeHbIINHN
o0l AenuTens U HauMeHbllee odlee KpaTHoe, alropuT™M EBKINAA Mpu perieHuu
3a7ia4; 3HAKOMCTBO C PA3JIMYHBIMH MMO3MIMOHHBIMU CUCTECMaMU CYUHUCIICHHA, YMCHUC
BBITMIOJHATh BBHIYHMCIICHUE 3HAYEHHUH U MPeoO0pa30BaHUs BBIPAKEHUN CO CTEMEHSMHU H
norapudmMamu, TpeoOpa3oBaHUs JIPOOHO-PAIMOHATBHBIX  BBIPAKEHUN;, YMEHHE
OTEepUPOBATh TOHATUSMHU: TIOCIEIOBATEIILHOCTD, apu(MeTHUecKas MPOTPECCHs,
reoOMeTpHUECKasl MPorpeccHsi, 06CKOHEYHO YOBIBAIOIIAS TCOMETPHUECKAs IPOTPECCHSI,
YMEHHE 3a/laBaTh MOCIEAOBATEIHHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; YMEHHE OIEepUpPOBATH TMOHSTHAMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YHWCJIa, MOJYJIh U apTryMEHT KOMIUIEKCHOTO ducia, ¢opMa 3amucH
KOMIUIEKCHBIX 4YHceNl (reoMeTphuecKas, TPUTOHOMETpUYecKas W ainreOpamydeckast);

YMCThL TPOU3BOJUTH apI/I(pMeTI/IquKI/IC JEHUCTBUSA C KOMILJICKCHBIMHU qucjiaMu,




MMPUBOJAUTH NPUMEPHI UCITIOJIB30BAHUSA KOMIIJICKCHBIX YUCEIIT; OIICPHUPOBATE ITOHATUAMMU:

MaTpuua 2x2 u 3x3, onpeaeauTelb MaTPUILIbl, TEOMETPUUECKHUM CMBICIT ONIPEAEIUTENS

YMenue OTepUpOBaATh MIOHSTUSIMU: panuoHaIbHbIE, HppalOHAJIbHEIE,
MOKa3aTelbHbIe, CTENCHHbIE, JorapuMUYECKUEe, TPUTOHOMETPUUYECKUE YPABHEHUS U
HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpUPOBATh MOHATUAMH: TOXJIECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH U
HEPaBEHCTB, PAaBHOCUJIBHOCTh ypPAaBHEHHI, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh
YpaBHEHHUS, HEPAaBEHCTBA M CUCTEMbl C MOMOIIbIO Pa3IUYHBIX MPUEMOB; peLIaTh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMbl C IapaMeTPOM; IPUMEHSITh YypaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMbl U1 pEHIeHHs MaTeMaTU4YecKuX 3ajad U 3aJad U3

Pa3IMYHBIX 00JIaCTe HAYKU U pealIbHOM KU3HH

YMeHue onepupoBarh MOHATUSAMH: (YHKIHS, YETHOCTh (PYHKIHH, NEPHOAUYHOCTH
(GyHKIMU, OTrpaHWMYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (YHKIUH, OKCTPEMyM
¢GyHKIMM, HaumOosblIee ¥ HAaWMEHbIIEe 3HA4YeHUS (QYHKIMH Ha MPOMEXKYTKE,
HerpepbiBHAas (QyHKOMS, acuMnTOThl Trpaduka QyHKIMH, TepBas U BTOpas
NpOU3BOAHAS (YHKIMH, TEOMETPHUSCKHH W (U3MUECKHH CMBICI HPOU3BOIHOM,
nepBooOpasHasi, ONpeNeiIEHHbI MHTErpall; YMEHHE HAXOTUTh aCHMIITOTHI Tpaduka
(GYHKIMH; yMEHHUE BBIYUCIATH IPOU3BOJIHBIE CYMMBI, NPOU3BEACHHS, YaCTHOTO H
KOMITO3UIIMHN (YHKIWH, HAXOIUTh YpPaBHEHUE KacaTeldbHOH K rpaduky (GyHKIHHU;
yYMEHHE HaXOJUTh MPOHM3BOJAHBIC DJIEMEHTAPHBIX (YHKIH; yMEHHE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUIsl MCCIENOBaHMs (YHKINN, HAXOAUTh HAHOOJBIINE U HaUMEHbBIIUE
3HaYeHUs (PYHKIUI; CTpOUTh I'paMKM MHOTOWIEHOB C MCIIOJB30BAaHMEM allnapaTa
MaTeMaTHYECKOTO aHaN3a; MPUMEHSATh MPOU3BOIHYIO /U HAXOXKACHUS HAWITY4IIEeTO
pelIeHns. B NPUKIAJHBIX, B TOM YHCIIE COLMATbHO-3KOHOMUYECKUX U (PU3NYECKUX
3aadax; HaXOIUTh TUIOMAAN B O0BEMBI (UTYp C IMOMOIIBIO WHTETpaia; MPUBOIUTH
IPUMEpPbl MaTEeMaTUYeCKOI0 MOJIEIIMPOBAHUS C MOMOIIBI0 U depeHIINaTbHBIX

ypaBHEHUH

YMeHue omnepupoBaTh NOHATUSAMM: rpaduk GyHKIUH, oOpatHas ¢QyHKIuS,
KOMITO3UIIUS (YHKUUH, TUHeWHas (yHKLUs, KBaApaTHuHas (YHKIUS, palMoHalIbHas
¢yHKIMSA, creneHHas (QYHKIMS, TpPUTOHOMETpUueckue (YHKIUU, OOpaTHbIE
TPUTOHOMETpHUUYECKHE (YHKLUHU, IOKa3aTeibHas M Jorapudpmuueckas (QyHKIUH,
YMEHHE CTPOUTh Tpa@UKU HU3yUYEHHBIX (YHKUUN, BBIMNOIHATH MpeoOpa3oBaHus
rpa¢pukoB (YHKIMHA, HCHOIB30BaTh TpadUKU JJIsI U3YYEHHs TPOLIECCOB U
3aBHCUMOCTEH, MpU peUIeHUH 3aJad U3 JPYTrux y4eOHbIX INPEAMETOB U 3ajad U3
pearbHOM JKW3HHU; BBIpaXKaThb (opMynaMH 3aBHCHMOCTH MEXAY BEIMYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U IrpauKu GYHKIMIA JJIsl pelIeHns ypaBHEHH, HEPaBEeHCTB U
3aJa4 ¢ MapaMeTpaMy; H300paxaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXECTBA

pEelIeHU YpaBHEHU, HEPABEHCTB M X CUCTEM




YMeHue pemath TeKCTOBbIE 33/1a4d Pa3HbIX TUMOB (B TOM YHUCII€ Ha MPOLEHTHI, JOIH
U YacTH, Ha JABIDKEHHE, paboTy, CTOMMOCTh TOBApPOB M YCIYT, HAJOTH, 3a/la4d W3
o0yacTu yrpaBjieHHs JUUYHBIMU U CEMEUHBIMHU (PUHAHCAMU); COCTABIIATH BHIPAKECHMUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHCTEMbl 110 YCJIOBHIO 3a/ayd, HCCIIEN0BaTh
MOJIyUEHHOE peIIeHHEe U OLEHUBATh MPaBIONOJO00HOCTh pE3yNbTaTOB; YMEHHE
MOJIEJIMPOBATh PEAJBHBIE CUTyallUM HA SI3bIKE MATEMATHUKH; COCTABIATh BBIPAXKECHMUS,
YpaBHEHHUS, HEPABEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayl, HCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C KCIIOJIb30BAaHUEM armapara aireOpbl, MHTEPIPETUPOBATH

MOJIy4YEHHBIH pe3yNbTaT

YMeHne onepupoBaTh MOHATHAMU: cpeiHee apudMeTHIecKoe, Mearana, HauooplIee
Y HauMEHbIIIee 3HAYEHUs, pa3Max, JIUCIEePCHUsl, CTaHIapPTHOE OTKJIOHEHUE YHCIOBOTO
Habopa; yMEeHHE HW3BJIEKAaThb, MHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYIO B
TabnuIax, Ha quarpaMmax, rpadukax, OTpakarollyt0 CBOMCTBA PEaIbHBIX MPOIIECCOB
U SIBJICHUW; TPEACTABIATh HWHPOPMAIIMIO C TIOMOIIBIO TaOJMIl W JAHArpaMM;
UCCJIEIOBATh CTAaTUCTHYECKHE TaHHbIC, B TOM YHCIIe C MpPUMEHEHUEM TpaduiecKux
METOJIOB W  DJIGKTPOHHBIX CPEACTB; TpadUUYeCKH UCCICIOBATh COBMECTHBIC

Ha6J'IIOI[eHI/IH C IIOMOIIBIO JJUarpaMm paCCCuBaHUA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MNOHATUSAMH: CIy4alHBIM ONBIT M ciy4aiiHOe cOOBITHE,
BEPOATHOCTb  CIIY4alHOTO  COOBITHS; YMEHHME  BBIYUCIATH  BEPOSTHOCTH  C
UCMOJIb30BaHUEM TIpaUUeCKMX METOOB; IPUMEHATh (OPMYNbI CIOXEHUS MU
YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyIly HOJHOW BEposSTHOCTH, (opmyiny beprysmm,
KOMOUHATOpHbIE (DaKThl U (POPMYIIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHHME ONEepUpOBaTh MOHATHSAMM:  CIy4yailHas  BEJWYHMHA, paclpeaeiecHue
BEPOATHOCTENW, MAaTEMATUUYECKOE OXKMJIAHUE, TUCIEPCUS M CTaHAAPTHOE OTKIOHEHHE
CIIy4ailHOM BENWYMHBI, (YHKIMM paclpeieseHuss M IUIOTHOCTU PaBHOMEPHOTO,
MIOKA3aTeIbHOIO0 M HOPMAJIbHOIO DPACIPENEICHUI; YMEHHE HCIOJb30BaTh CBOWCTBA
M3YYEHHBIX paclpeesieHul A pelleHusl 3aJayd; 3HAaKOMCTBO C HMOHSATHUSMHU: 3aKOH
OOJBIINX YUCEel, METO/bl BBIOOPOYHBIX MCCIEOBAHUMN; YMEHNUE NIPUBOIUTH MTPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSIX;
YMEHHME OINEpPUPOBaTh IMOHATHAMH: COUYETaHHE, INEPECTAHOBKA, YUCIO COYETAaHUH,
YHCIIO TMepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHbBIE (aKThI
U pacCyXJIEHHs Ul PeLIeHUs 3ajiay; OLEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHII;

COCTAaBJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJYUYEHHBIN PE3yJIbTAT

YMeHue omnepupoBaTh NOHATHUAMU: TOUYKa, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, BeJIMYUHA YIJIa, IUIOCKUN YroJl, IBYTPaHHBIA YroJl, TpEXTpaHHbIN yrod,
CKpEIMBAIOIIKECs TpsIMbIE, MapajlIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MNPSMBIX H
IUIOCKOCTEM, yrojl MEXIy NPSMBIMH, Yrojl MEXIy NpsIMOH M IUIOCKOCTBIO, YIOJ

MCXKAY INIOCKOCTAMH, PAaCCTOAHHME OT TOYKH J0 IIJIOCKOCTHU, PACCTOAHUEC MCEXKIY




IPSIMBIMHU, PACCTOSTHUE MEXKIY INIOCKOCTSAMH; YMEHHE HMCIOJIb30BaTh IIPU PELICHUH
3aJa4 M3y4deHHbIEe (DAKThl U TEOPEMBl IUIAHUMETPHH, YMEHHUE OLICHMBATH pPa3Mepbl
O00BEKTOB OKPYXKAIOLIEr0 MHUPA; CTPOUTh MAaTEMaTHUECKHUE MOJEIU C IOMOUIBIO
FEOMETPUUECKUX IOHATUN U BEJIWYUH, pPEIIaTh CBA3aHHBIE C HUMM IPAKTUYECKHUE

3a1a4u

10

VMeHHe  OMepupoBaTh MOHATUSAMH:  IUIOMAAb  (Gurypel, 00BEM  (UTYpHI,
MHOTI'OI'paHHUK, HpaBI/IJIBHBII;’I MHOTI'OT'paHHUK, CCUCHUC MHOI'OI'paHHHKA, KY6,
napauielienure/l, npu3Ma, nupamuaa, Gurypa u moBEpXHOCTh BpAICHHUS, IHIUHID,
KOHYcC, I1ap, cdepa, miomaas cepsl, MIOMAAb MOBEPXHOCTH MUPAMUJBI, MPU3MEI,
KOHycCa, IWIHHIpA, 00BEM Ky0a, MPAMOYrOJbHOTO Mapajieienuneia, MUpaMHIbL,
NpU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHHUS KOHyca H
WIKNHIPA, [apajulelbHble OCH WM OCHOBAaHHMIO, CEYCHHE Imapa, IUIOCKOCTb,
Kacarorascsi cepbl, [MIWIMHIPA, KOHYCa; YMCHHE CTPOUTh CEUYCHHE MHOTOTPAHHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPALICHHUS, UX CCUCHHS, B TOM
YpUCiie € TOMOIIBI0 3JCKTPOHHBIX CPEICTB; YMEHHE TMPUMEHSATh CBOMCTBA
TeOMETPUYECKUX (PUTYp, CAMOCTOATEIBHO (POPMYJIMPOBATH OMPEICTICHHS N3Y9aeMBbIX
¢Guryp, BbIIBHraTh TMIIOTE3bI O CBOMCTBAaX W MPHU3HAKAX TCOMETPUYECKUX (HUTYP,
00OCHOBBIBATh MJIM OMPOBEPraTh MX; YMEHHE IMPOBOIUTH KiIaCCH(PHUKAINIO (QUTYD IO

Pa3JIMYHBIM IIPU3HAKAM, BBIIIOJHATH HeO6XOI[I/IMI>IC JOINOJIHUTCIIbHBIC IIOCTPOCHUA

11

YMeHue onepupoBaTh MOHATUSMH: JBM)KEHHE B IPOCTPAHCTBE, MapauleIbHbII
NEepeHoc, CUMMETPUS Ha IUIOCKOCTH W B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE
noo0us, NoJ00HbIe (PUTYpHI; YMEHUE PACIO3HABATh PaBHbIE U MOAOOHbIE (GUTYPHI, B
TOM YHCJI€ B TIPUPOJIE, MCKYCCTBE, APXUTEKTYpE; HCIIONB30BaTh T'€OMETPHYECKUE
OTHOILIEHMS ITPU PELICHUH 3aJ1ay; HaXOJIUTh FT€OMETPUUECKHE BEIMUMHBI (IJTMHA, YroJ,
ioniaib, 00bEM) NMpU PELICHUH 3a4a4 U3 IPYTUX YUEOHBIX MPEAMETOB U U3 PeaIbHOM
KU3HH; YMEHHUE BBIYUCIATH I'€OMETPUYECKUE BEIMYUHBI (IJIMHA, YTOJ, IJIOLIajb,
00BEM, IIJIONIAh MTOBEPXHOCTH), MCIIONB3YS U3yUeHHBIE (OPMYIIBI M METOJBI, B TOM
qucle: IUIOIAAb TMOBEPXHOCTH IMUPAMHJIbI, MPU3MBIL, KOHYCa, IMJIMHIpA, IUIOLIA[b
cheppl; 00bEM KybOa, MNPSAMOYTOJBHOTO TapauleNienuneia, MUPaAMHUIbI, TPU3MBL,

HNWJIMHApPA, KOHYCa, apa, YMCHUC HAXOAUTh OTHOIICHUC 00BEMOB HOI[O6HBIX (l)I/Il"yp

12

13

YMeHue ornepupoBaTh MHOHATHSMU: MPSMOYrOJIibHAsh CUCTEMA KOOPJAMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CYMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA
Ha YHUCIO, pPa3jioKEHUE BEKTOpa Mo 0a3ucy, CKaIsipHOE IMPOU3BEACHHE, BEKTOPHOE
MPOM3BENICHNE, YroJl MEXIy BEKTOpaMH, YMEHHE WCIIOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIN METOJ ISl peLICHUS TeOMETPUUIECKUX 3a/1a4 U 3a7a4 JPYTUX yu4eOHbBIX

IIPEAMETOB

YMenrne BpIOMpaTh TOAXOMAIIMNA METOA JUIS PpeUIeHUs 3aJadd; TOHUMaHue

S3HAYUMOCTU MATCMATUKHU B HU3YUYCHHUU MNPUPOAHBIX U O6H_ICCTBCHHLIX mponeccoB nu




ABJICHUM; YMEHHE pacIO3HaBaTh IPOSIBICHHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE,
yMEHUE INPUBOJUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITUM POCCUMCKOM U MHUPOBOHI

MaTeMaTU4YECKON HAyKU



IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCEN
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIC APOOHM, TPOLEHTHI, OCCKOHEYHbIE
' HepuoIM4ecKue A1poou
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHd. [leicTBUs ¢ apupMETHUYECKMMU KOPHIMH
' HaTypalbHOH cTeneHn
14 Crenens ¢ 1enabIM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTeneM. CBONWCTBA CTENEHU
15 CuHyc, KOCHMHYC M TAaHICHC YHCIIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHICHC
' YHCIOBOrO apryMeHTa
1.6 Jlorapudm uncna. [lecaTuyHble U HATypaJIbHbIE JOrapHUPMbI
JleiictBuTtenpHble uMciaa. ApupMeTHYeCKHe OIlepaldd ¢ JEeHCTBUTENbHBIMU YHCIIAMHU.
1.7 [Mpubmmxk€HHbIE BBIYUCICHHS, TpaBWIA OKPYIJICHHsS, TPUKUIKA W OICHKAa pe3ysbraTa
BBIYMCIICHUI
1.8 [peoGpaszoBanue BhIpaKEHUH
1.9 KommuiekcHele uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaliioHanbHble YpaBHEHHS
2.3 TpuroHomerpudeckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppanpoHaibHbIe HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKue HEpaBEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA M HEPAaBEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TAPAMETPAMHK
211 Martpuna cuctemMsl TMHEHHBIX ypaBHEHUN. OnpeaennTens MaTpUILIbI
3 OyHKIHH U TpaduKu
31 OyHkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢yHkumu. B3anmHO oOpaTHbIE (YHKIHU.
' Yérusle u HeuéTHbIe QyHKUUU. [lepuoanyeckue GpyHKINN
3.2 Ob6nactp ompeneneHuss U MHOXecTBO 3HaueHMH ¢ynkuumu. Hymu ¢ynkmun. IlpomexyTtku




3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHHHUMYMBI

¢byakuun. Hanbonpiiee u HauMeHblee 3HaYeHUE (PYHKITUN Ha TTPOMEKYTKE

CrenenHas (yHKIMS C HATYpaJIbHBIM U LIENbIM TOKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa

33 U rpaduK KOpHs N-Oi CTENeHH

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U Ipaduku

36 Touku paspeiBa. AcumnToTsl rpadukoB (ynkiui. CBolicTBa (YHKIHI, HENMPEPHIBHBIX Ha
' OTpe3Ke

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIIEA0BATEIHHOCTEN

3.8 Apudmernueckas 1 reomeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FeMEHTAPHBIX (DYHKITHIA

42 [IpumeneHne NPOM3BOAHON K HMCCIEIOBAHHIO (YHKIMH HAa MOHOTOHHOCTH U JKCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke

4.3 [lepBooOpasnas. aTerpan
5 MHoxecTBa U JIOTHKA

5.1 MHosxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OmnwucarenbHasi CTaTUCTHKA

6.2 BepositHOCT

6.3 KomOunatopuka
7 T'eomerpust

7.1 @urypsl Ha MIOCKOCTU

7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena u MOBEpXHOCTH BPALIECHUS

7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Marematuka: Anredpa 1 Hadana MaTeMaTHYecKoro ananusa. 10 xknacc: yuel. mis
o0meo0pa3oBar. opranuzanmii: 6a30BbIii u yriyos. yposau / C.M. Hukonbckuii, M.K.
[Toramos, H.H. Pemernnkos, A.B. [lleBkun/ 7-¢ u3a.-M.: [Ipocsemenne,2020.-464¢.:u.-
(MI'Y-m1kosne)

2. Maremaruka: Anrebpa 1 Hadaa MaTeMaTHIecKoro ananusa.l 1 xmacc: yueo. s
o0m1eo0pa3oBar. opranu3anwii: 6a30BeIii 1 yriryosr. yposau / C.M. Hukonbckuii, M.K.
[Toramos, H.H. Pemernukos, A.B. [lleBkun/ 7-¢ u3a.-M.: [Ipocsemenne,2020.-464¢.:1.-
(MI'Y-mikose)

3. Coopuuk KMMos EI'D

METOAUYECKUE MATEPUAJIBI IJI51 YUUTEJIA

1. C.M. Huxonbckuii, M.K.Ilotanos, u npyrue "Anre6pa u Hayana MaTeMaTHIECKOTO
ananu3a, 10xmacc", 6a30BsbIif 1 npoduIbHEIN ypoBHU. [IpocBemienue, 2020r.

2. C.M.Huxkonsckuii, M.K.ITotanos, u apyrue "Anredpa u Hauajga MaTeMaTUYECKOTO
aHanu3a, 1 1kmacc", 6a30BsIif 1 npoduabHEIN ypoBHU. [IpocBemienue, 2020r.

3. C.M. Huxonbckuit, M.K.ITotanos "Anrebpa u Hayaja MaTeMaTHYECKOTO aHAJN3a,
10xnacc"-nuaaktrnaeckue marepuansl, [Ipocsemenune,2011r.

4. C.M. Hukonsckuii, M.K.Ilotamos "Anre6pa u Hadana MaTeMaTHYECKOTO aHAN3a,
I 1xknacc"-nmuaaktrnaeckue marepuansl, [Ipocsemenune,2011r.

JIns1 mpOMeXyTOYHOM aTTeCTallMi UCTIOIb3YyETCs:

1.}0.B. llleneneBa "Anrebpa u Hayajia MaTEeMaTUYECKOTO aHAM3a. TeMaTHIYeCKUE TECThI
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