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IMOACHUTEJIBHASA 3ATINCKA

YuebHbIl Kypc «Anrebpa v Hauajia MaTeMaTUUYeCKOTO aHaIn3a» SIBJSIeTCS OJHUM
13 HarboJiee 3HAUMMBIX B IIpOrpamMme cpejiHero obirero o6pa3oBaHusi, MOCKObKY, C
OJJHOM CTOPOHBI, OH 0OecIieurBaeT MHCTPYMEHTAIbHYIO 6a3y /1 u3yueHus: Bcex
eCTeCTBeHHO-HayUHBIX KypCOB, a C APYTOi CTOPOHBI, (hOPMUPYET JIOTHUYEeCKoe 1
abCTpaKTHOE MBIIIIeHHe 00yJarolXxcs Ha YPOBHE, HEOOXO0JUMOM /1J1S OCBOEHUSI
vHbOpMaTHKH, 00111eCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX AUCLIMIUIVH. B
paMKax ZJaHHOTO yueOHOro Kypca o0ydJaroiiyecs: oB/iaZieBaloT YHUBEPCATbHBIM S3bIKOM
COBpeMeHHOI HayKH, KoTopasi (popMYJTUpyeT CBOW AOCTH)KEeHHUSI B MaTeMaTHUyeCcKon
dbopwme.

YuebHbIN Kypc anreOpbl ¥ HauaJl MaTeMaTHUeCKOTO aHa/k3a 3aK/aJbliBaeT OCHOBY
IS YCTIELTHOTO OB/Ia/IeHUsT 3aKOHAaMU (PU3UKH, XUMUH, OHMO0JIOTHH, TTOHUMAaHHsI OCHOBHBIX
TeH/IeHL[UI Pa3BUTHSI SKOHOMUKHU U 00111eCTBEHHOU >KM3HH, T103B0JISIeT OPUEeHTUPOBAThHCS
B COBPEMEHHbBIX [[U(POBLIX U KOMITbIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO UCII0/Ib30BaTh UX
I/ lanbHeliiiero obpa3oBaHus U B TIOBCeHEBHOM >KU3HU. B TO ke Bpemsi OoB/ajieHUe
aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMH KOHCTPYKI[USIMHM ajireOpbl U MaTeMaTUUeCKOro
aHa/lM3a pa3BUBaeT yMeHHe HAaXOAWThb 3aKOHOMEPHOCTH, OOOCHOBBIBAaTbH HMCTHUHHOCTD,
JIOKa3bIBaTh YTBEP)KIAEHWS C TIOMOIIbI0 HWHAYKIMA W pacCykAaTb JeAyKTHBHO,
WCTI0/Ib30BaTh 000011[eHe M KOHKPeTH3al[|io, abcTparupoBaHye U aHa/Ioruio, hopMupyeT
KpeaTUBHOE ¥ KPUTHUECKOe MBIIIIeHHe.

B xozie n3yueHus: yueOHOro Kypca «Are6pa ¥ Hauajla MaTeMaTHUECKOTO aHa/In3a»
oOyuaroIiecs To/IyualoT HOBBIM OMBIT pellleHusT TIPUK/IaJHbIX 3a7jau, CAMOCTOSATETbHOTO
TOCTPOEHUSI MaTeMaTUUeCKUX Mojie/lel  peanbHBIX  CHUTyal[dil, WMHTepIpeTal[iuu
TIOJTyUeHHBIX PellleHWH, 3HAKOMSATCS C TIPUMepaMH MaTeMaTUUeCKHUX 3aKOHOMEpPHOCTel B
TIpUpO/ie, HayKe YW WCKYCCTBe, C BHIIAIOIAMHUCST MaTeMaTHUeCKUMH OTKDBITHSIMU U UX
aBTOpPaMHM.

YuebHbIN Kypc 00/1afjaeT 3HaUMTETbHBIM BOCITUTATE/IbHBIM TTOTEHIIAAIOM, KOTOPKIMA
peaim3yeTcss Kak uepe3 yueOHBI Marepuasn, CrHocoOCTBYrOMMM (HOPMUPOBAHUIO
HayuyHOTO MHDOBO33peHUsi, TaK U uyepe3 crHeluuky yueOHON [JesiTe/IbHOCTH,
TpeOytolieid TpPOJO/DKUTeTbHOM — KOHLIEHTpAllid  BHHUMAaHUsS, CAMOCTOSTETbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOyYeHHbI pe3y/ibTar.

B ocHoBe MeTouKK 00yueHus anrebpe ¥ HauajlaM MaTeMaTUUeCKOTO aHaIM3a JIEXXUT
JesITe/IbHOCTHBINA TTPUHILIUATI 00yUeHusI.

B cTpykType yueOHOro Kypca «AsareOpa ¥ Hauaja MaTeMaTHUeCKOrO aHaM3a»
BBI/IeJIEHBI CJIeIVIONIME COZlep)KaTe/IbHO-MeTOAMUecKre TMHUH: «Hucia U BEIUKC/IEHUS»,
«OyHKIMM U rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauasa MaTemMaTHuyeckoro
aHamm3a», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBbIe COJep)KaTelbHO-MeTOJuUeCcKre
JIMHAUA W3y4yalOTCS Ha TPOTHKEHWM [ABYX JeT oOyueHWss Ha YpOBHE Cpe/Hero
ob11jero obpa3oBaHusi, eCTECTBEHHO AOTOHSS APYr Apyra U TOCTeleHHO HaChIL[asiCh
HOBBIMU



TeMaMHM W pa3zenamMu. JlaHHBIM yueOHbIM KypC SIBJISIETCS WHTErPAaTUBHBIM, TIOCKOIBKY
o0bequHsIeT B cebe cozep>kaHre HECKOJbKUX MaTeMaTHMUeCKUX JUCIUTUIMH, TaKHUX Kak
anrebpa, TPUrOHOMETPHS, MaTeMaTUUeCKU aHa/ii3, TeOpHsi MHOXKeCTB, MaTeMaTHyecKast
norvka u apyrue. [To Mepe Toro Kak oOyd4aroijuecsi OB/IaieBalOT BCE Oosiee IIMPOKUM
MaTeMaTHUYeCKUM  almapaTtoM, Yy HHUX  ToC/je/loBaTe/libHO  (GopMupyeTcs |
COBEpILIEHCTBYeTCS YMeHHe CTPOWTh MaTeMaTHUecKyl0 MOJie/lb peanbHON CHUTYyal[uH,
MIPUMEHATh 3HAaHWS, TIOyYeHHble TIPU UW3yueHWW ydyeOHOro Kypca, [/ pelleHust
CaMOCTOSITE/TbHO chopMy/MpOBaHHOW  MaTeMaTH4YeCKOW  3afiaud, a  3aTeM
WHTEpIIPeTHPOBATh CBOM OTBET.

CopepskaTe/lbHO-MeTOiuuUeCKasi JmHUS «Yucma ¥ BBIUMC/IEHUS» — 3aBepiiaeT
(dopmMHupOBaHMe HABBIKOB MCIIO/Ib30BaHUS 1eMCTBUTE/ILHBIX UKCesl, KOTOpoe ObUI0 HauaTo
Ha ypOBHe OCHOBHOTO 001iero o6pa3oBanus. Ha ypoBHe cpefgHero obiijero obpa3oBaHusi
ocoboe BHUMaHUe yzessieTcsi (OPMUPOBAHUIO HABBIKOB pal[MOHATBHBIX BBIUMC/IEHUH,
BK/IIOUAIOIINX B CeOsi MCIo/b30BaHUe Pa3/MyHbIX (OpM 3alKcy Uvciia, YMeHHue JeflaTh
MIPUKU/IKY, BBITIOMHATD TTPUOIM)KEHHBIE BHIUKC/IEHHS], OLIEHUBATh UKUC/IOBbIe BbIPA’KeHUS,
paboTath C MaTreMaTHUYeCKHMMU KOHCTaHTaMH. 3HAaKOMble OOYYaroOIUMCSI MHOXKeCTBa
HaTypa/IbHbIX, I[eJIbIX, PpAlMOHAJBHBIX W JI€HCTBUTEBHBIX UHCET OTOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX UHCe/l. B KaKZIoM W3 3TMX MHOKECTB pacCMaTpHBAIOTCS
CBOMCTBEHHbIE eMy Criel[udrueckue 3aJjauu U oreparuu: fejeHre Halesio, OllepUpoBaHue
OCTaTKaMM Ha MHOXKECTBE I[e/IbIX uHCel, 0coOble CBOWCTBA paljMOHANbHBIX U
vppalMoHalbHBIX YHCes, apudMeTUUeCcKHe Orepaldd, a TakXKe H3B/eUeHne KOPHS
HaTypa/ibHOM  CTelleHW Ha  MHOXKeCTBe  KOMIUIEKCHBIX — uucesl.  biarogaps
T0C/IeIoBaTe/IbHOMY pacIiMPeHuI0 Kpyra WCIO/Mb3yeMbIX UHMCel W 3HAaKOMCTBY C
BO3MO)KHOCTSIMM WX TIpUMEHeHWs /Jii pelleHWs pa3uuHbIX 3afad (HOpMUPYeTCs
Tipe/iCTaB/ieHHe O e[JMHCTBe MAaTeMaTHKW KaK HayKu U eé pOJii B TIOCTPOEHUM Mo/ieseid
peasibHOr'0 MHPa, IIIUPOKO MCI0JIb3YIOTCs 000011[eHre ¥ KOHKpeTU3alusl.

JIunusi «YpaBHeHUsI U HepaBeHCTBa» peasin3yeTcsl Ha MPOTSyKeHUH Bcero 0byueHuUs
Ha YpOBHe cpe/iHero o0iero o6pa3oBaHusl, TIOCKOJIBKY B KaXKAOM paszesie IIporpaMMer
TIPeZIlyCMOTPEHO pellleHHe COOTBETCTBYKOIUX 3ajau. B pe3ynbraTe oOyuaroijuecs
OBJIaIEBAIOT Ppa3/MUYHBIMA MeTO/laM{ peIlleHHs Ppal[iOHabHbIX, WPPAlMOHATLHBIX,
TOKa3aTe/IbHBIX, JIOTapu(PMUUECKUX U TPUTOHOMETPUUYECKHUX YpaBHEHHWM, HEPAaBeHCTB U
CHCTeM, a TakKKe 3a/lay, COJepKalliuX TMapaMeTpbl. [lo/iyueHHbIe YMeHHSI IIIUPOKO
WCTIONTB3YIOTCS TIPU MCC/IeJoBaHUN (DYHKIMM C TIOMOII[BI0 TIPOU3BOHOM, TIPY peIlleHn!
MPUK/IaZHbIX 3a7laud W 3a7ad Ha HaXOXK[eHWe HauOOoJbIIMX W HaUMeHbBIIHUX 3HaueHUn
dbyukiyu. [laHHas copep)kaTenbHasi JIMHUS BK/IOUaeT B cebs Takke (hopMupoBaHHe
YMEeHUU BBITIOJHATE pacuétbl 1o (GopmynaM, Tipeobpa3oBaHUs palOHATBHBIX,
vppaloHalbHBIX W TPUTOHOMETPUUECKUX BBIpaKEHUH, a TakkKe BbIpaKeHUH,
cofiepyKalllixX cTerieHU U jorapudmel. biarogaps usyueHuto aarebpanueckoro Marepuasa
TIPOMCXOAUT AajibHellllee pa3BUTHe aJrOPUTMHUECKOTO M abCTpaKTHOTO MBIILIIEHUS



oOyuarouuxcsi, GOpPMHUPYIOTCS HaBBIKA [eJyKTUBHBIX DPacCyXAeHuu, paboTbl cC
CUMBOJIbHBIMU (DOpMaMH, TpeJCTaB/leHUs] 3aKOHOMEPHOCTeM U 3aBUCHMOCTEM B BHJe
PaBeHCTB U HepaBeHCTB. Asnre6pa mpeayiaraeT 3¢ (eKTHBHbIE UHCTPYMEHTHI /1S pellieHust
NPAKTUYeCKUX U eCTeCTBeHHO-HayuUHbIX 3a/lay, HarjasigHO [eMOHCTpUpPYyeT CBOU
BO3MO>KHOCTH KaK SI3bIKa HayKHU.

CopepkaTeslbHO-MeTOoiuUecKasi  JiMHUSL  «DyHKUMA W TpaduKh»  TeCHO
nepervieTaeTcsi C APYTUMU JIMHUSMU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBbICTIe
3aaéT  MOC/efOBaTe/IbHOCTh ~ WU3yueHWs ~ Marepuana. V3yyeHuWe  CTeleHHOM,
MOKa3aTe/bHOM, JIOrapu(MUUeCKOM W TPUTOHOMETPUUECKUX (DYHKLMM, UX CBOWCTB U
rpadMKOB, UCTIONb30BaHUe QPYHKLUH [/ pellieHus 3a/jau U3 APYTruX yueOHbIX MpeMeTOB
Y peasibHOW JKU3HU TeCHO CBSI3aHO KaK C MaTeMaTUUeCKUM aHau30M, TakK U C pelleHreM
ypaBHeHU! W HepaBeHCTB. IIpy 3TOM Oo0/bllloe BHUMaHWe YZessieTCss (OpPMUPOBaHUIO
yMeHUs BbIpaKaTb (OpPMYy/JaMU 3aBUCUMOCTU MeXKJy pas3lM4YHbIMA BeJTUYMHAMM,
WCCeloBaTh  TOy4YeHHble (PYHKIUM, CTPOUTh WX TpauKu. Matepuan
3TOW COJep)KaTebHOW JIMHMM Hale/leH Ha pa3BUTHe YMEHHMM U  HaBbIKOB,
MO3BOJISIOLMX BbIpaKaTh 3aBUCHMOCTU MeXJy BeJMYMHAMU B pas/IMuHOU ¢opMe:
aHa/IMTUUeCKoM, rpaduueckoil U cjoBecHOUM. Ero msyueHue criocoOCTByeT pa3BUTHIO
aJIFOPUTMUUECKOTO  MBIILIJIEHUs, CIOCOOHOCTH K 0000IIeHHI0 ¥ KOHKpeTH3alluu,
UCII0/Ib30BAHUIO aHaJIOTUH.

CopepxaresnibHasi JyMHUS «Hauvana mareMaTMyeckKoro aHaausa» — MO3BOJISIET
CYyLL|eCTBEHHO PpAaCLIMPUTh KpPyr KaK MaTeMaTh4yeCcKuX, TaK W MpUKIaJHbIX 3ajad,
JOCTYITHBIX 00YYaroLMMCsl, TaK KaK y HUX TMOSIB/SETCS BO3MOXXHOCTb CTPOUTH rpaduKu
CJIO’KHBIX (YHKIMM, OnpefesisaTh WX HauboJIbllIve U HauMeHbllle 3HaueHUs, BLIUUC/STh
nomaau Guryp u o6bEMbI Tes, HaXOJWTh CKOPOCTH M YCKOpeHHs mpolieccoB. laHHast
coZiep)karenbHasi JIMHUSL OTKPbIBAeT HOBbIE BO3MOYKHOCTHM IMMOCTPOEHUSI MaTeMaTHU4eCKUX
Mo/le/ier peajlbHbIX CUTYaLWi, TT03BOJISIeT HaXOJUTh Hau/yulllee pelleHre B MPUKJIa/HbIX,
B TOM UHC/Je COLMaJbHO-3KOHOMHUYECKMX, 3a/jadyaX. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTU4YecKOro aHaaM3a CrnocoOCTBYeT pa3BUTHIO abcCTpakTHOro, ¢opmaibHO-
JIOTUUeCKOTO ¥ KpeaTUBHOIO MbIIUIeHUSsl, (POPMHUPOBAHMIO YMEHHWI pacro3HaBaTh
TIPOSIB/IEHUSI 3aKOHOB MaTeMaTHUKU B HayKe, TeXHUKe U UCKyccTBe. OOyuaroruecs: y3HatoT
O BBIJAIOLMXCS pe3y/bTaTax, MOMyYeHHbIX B XO/le Pa3BUTUSl MaTeMaTHKU KakK HayKu, U
00 uX aBTOpAX.

Cojiep)kaTe/lbHO-MeToiuuecKasi TMHUs «MHOXecTBa U JIOTHKa» BKJIOYaeT B cebs
3/1eMeHTbl TEOPUM MHOXXeCTB M MaTeMaTH4eCKOM JIOTMKU. TeOopeTMKO-MHO)KeCTBeHHbIe
Mpe/iCTaB/IeHUsl TIPOHU3BIBAIOT BeChb KypC LIKOJIbHOM MaTeMaTMKU W MpejJararT
Haubosiee yHHBepCa/lbHbIM $3bIK, OOBEAUHSIOIIMN BCe pa3fenbl MaTeMaTUKU U eé
TIPUWIOXKEHWM, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTU4yeCKue JUCLMIIMHBI U UX NPUI0KEeHUS
B enuHOoe Ijesioe. [Io3TOMy BaXKHO /laTh BO3MOXKHOCTb OOyuaroIeMycst TOHHWMAaTh
TEeOPeTUKO-MHOXXeCTBeHHbIN f13bIK COBPEMEHHOM MaTeMaTUKW W WCII0JIb30BaTh €ro i
BBID&KEHUSI CBOUX MbIC/IeW. [IpyrMM BaXHbIM IIPU3HAKOM MaTeMaTUKM KaK HayKd



crenyet



NIpU3HATh CBOWCTBEHHYIO €l CTPOrocTb OOOCHOBAaHWM MW Cjie/lOBaHHe OIpe/ie/IEHHBIM
rpaBU/IaM TIOCTPOEHUsI [l0Ka3aTe/lbCTB. 3HAKOMCTBO C 3/leMeHTaMU MaTeMaTuuecKou
JIOTWKH CTIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO MBIIUIEHUST 00YyJaroImUXCs, TI03BOJISIET UM
CTPOUTh CBOM paCCyXX/leHWsI Ha OCHOBe JIOTUUeCKUX TpaBwi, (PopMUDyeT HaBbIKU
KPUTHUYECKOTO MBIIIIEHHS.

B yueb6HOM Kypce «Ajrebpa v Hauajia MaTeMaTUUECKOTO aHa/HM3a» TPUCYTCTBYIOT
OCHOBBI MAaTeMaTHUUeCKOTO MOJIeJIMPOBAHMUs, KOTOpble TIpHM3BaHbl CIIOCOOCTBOBATH
(opMHUpOBaHUIO HaABLIKOB TIOCTPOEHUS] MOJesiell peasibHbIX CUTYyal[uii, WCC/Ie0BaHuUs
3TUX MoOJe/iell C TIOMOIIbIO afmapara aare6pbl W MaTeMaTHyecKoro aHasln3a,
VMHTEepPIpeTalid TIOJyUYeHHBIX pe3y/lbTaToB. Takue 3a/laHus BIUIETEHbl B KaXKIbIM U3
pa3zie/ioB TIPOrpaMMbl, TIOCKOJBKY BeCh MaTepuan yueOHOro Kypca IIHPOKO
WCTIO/Ib3YeTCs [T pellleHWs] TIPUKMaAHbIX 3ajad. [Ipu  pereHWH  peanbHBIX
MPAKTUYECKUX 3afiau oO0ydaroiiyecs pa3BUBaOT Ha0/II01aTe/TbHOCTh, YMEHHE HaXOAUTh
3aKOHOMEPHOCTH,  abCTparupoBaThbCsl, MCIOAb30BaThb  aHA/JIOTHIO, 0000mmaTh
KOHKDeTU3UPOBaTh Tpobiemy. JlessTe/lbHOCTh 10 (DOPMHPOBAHHIO HABLIKOB peIleHuUs
MPUKIAIHBIX 3aJjay OpraHu3yeTcs B TIpoliecce M3yueHHs BCeX TeM yueOHOro Kypca
«Anrebpa u Hauasla MaTeMaTUUeCKOT'0 aHa/Iu3a».

Ha u3yueHue yue6H020 Kypca «AszeOpa u Hauaaa mamemamu4eckoz0 aHaAu3a»
omeooumcs 272 uaca: 8 10 Kaacce — 136 uacoe (4 uaca e Heden), 8 11 kaacce — 136
yacoes (4 uaca e Hedes10).

COJEP)XAHUE OBYYEHUSA
10 KTACC
Yucia ¥ BBIYUC/IEHUA

PatvioHanbHble uricia. OOLIKHOBEHHbBIE U [JeCITUYHbIe JpO0OH, MPOLIEHTHI,
beckoHeuHbIe rieproguueckue 1pobu. [IprmMeHeHre 1pobeil ¥ MPOLIEHTOB /IS pelleHUs]
TIPUK/Ia/IHbIX 3371a4 M3 pa3/IMYHbIX OTpac/iel 3HaHUM U peabHOW JKU3HU.

HelicTBrTeNbHBIE Unciia. PaljoHanbHble M UppaLOHa/IbHbIE YMCIA.
ApudmeTrueckue orneparyu C JeMCTBUTeNbHbIMA YUCAaMU. MoZly/b eCTBUTETBHOTO
YKC/Ia U ero cBoicTBa. [IpubmkéHHbIe BLIUKC/IEHUS], TIPaBU/Ia OKPYT/IeH s, IPUKUKA U
OLleHKa pe3y/ibTaTa BbIYUCIEHUN.

CreneHs ¢ 1jesibIM nokasarteneMm. bunom HetoToHa. Vcrionbs3oBaHre noaxoAsIen
(bOpMBI 3aIMCH elCTBUTE/IBHBIX YHUCe [/IS1 pelleHNs TPaKTUUeCKrX 3a/iau U
Npe/iCTaB/IeHus JaHHbIX.

ApudmeTrueckuii KOpeHb HaTypa/ibHOM CTeTeHU U ero CBOMCTBa.

CrerneHsb € palOHaIbHBIM MOKa3aTesleM U eé CBOMCTBA, CTeNeHb C JeHCTBUTETbHBIM
ToKa3aTesieM.

Jlorapugm unrcna. CBoicTBa sorapu¢ma. [JecsaTruHble ¥ HaTypaabHbIe JIOTapUPMBI.

CHHyC, KOCUHYC, TAHT€HC, KOTaHT'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC,
apPKKOCHMHYC U apKTaHIeHC YUCJIOBOTO apryMeHTa.

YPEIBHEHI/IH U HEPABEHCTBA



ToxgecTBa U TOXXAeCTBeHHble TipeoOpa3oBaHuUsl. YpaBHeHWe, KOPeHb ypaBHEHHUSI.
PaBHOCM/IBHBIE  ypaBHeHHWs W ypaBHeHMsA-C/Ie[CTBUsA. HepaBeHCTBO,  peleHue
HepaBeHCTBa.

OCHOBHbIe MeTO/Ibl pellleHUs] 1ieJIbIX W JPOOHO-pallMOHATBbHBIX ypaBHEHUW U
HepaBeHCTB. MHOrou/ieHbl OT OJJHOM NepeMeHHOM. [lefileHre MHOrou/ieHa Ha MHOTOUJIEH C
octatkoMm. TeopeMa be3y. MHorouseHsl ¢ 1iesibiMd Ko3duipentamu. Teopema Buera.

[Tpeobpa3oBaHus UKMCIOBLIX BHIDAKEHWUH, CO/IePrKaIlNX CTeTeHH U KOPHH.

WppauyoHanbHble ypaBHeHUs. OCHOBHbIE METOJbl pelleHus] MppaLMOHaJIbHbIX
yPaBHEHUM.

[Toka3arenbHble ypaBHeHHs. (OCHOBHbIE METOAbl peLIeHUs TOoKa3aTeabHbIX
yPaBHEHUM.

[TpeoGpa3oBaHue BbIpa)kKeHUi, Co/ieprKall[uX J0rapudMel.

Jlorapudmuueckue ypaBHeHUsi. OCHOBHble MeTO/bl pellleHUs Jorapu(muuecKux
yPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUYECKHEe (bopMyIbIL. [Tpeobpa3oBaHue
TPUTOHOMETPUYECKUX BbIpakeHUi. PellleHre TPUTOHOMeTPUUeCKUX YPaBHEHUIA.

Perrenvie cucrem JIMHEWHBIX ypaBHeHUM. MaTpuiia CUCTEeMBbI JIMHEUHBIX YPaBHEHUM.
OnpefiennTe/ib MaTPULIbI 2X2, er0 TeOMeTPUUeCKUM CMBIC/T U CBOMCTBA, BbIUYMC/IEHHE €0
3HaueHusi, IPUMEHEHUe OMpeje/uTesNsl AJis PelleHusi CUCTeMbl JIMHEHWHBbIX ypaBHEHUM.
PerieHuie npyKIaiHbIX 3a/ia4 C TOMOILIbIO CUCTEMBI TMHENHBIX ypaBHeHUM. VccnenoBaHue
TOCTPOEHHOW MO/Ie/Tv C TIOMOILbI0 MaTPUI] ¥ Ompejie/iiTe/en.

[TocTpoeHre MaTeMaTUYECKUX MO/ie/ier peajibHOW CUTyalldy C MOMOILbI0 YPaBHEeHUM
Y HepaBeHCTB. [IpumeHeHue ypaBHeHWM W HepaBeHCTB K DeIleHHWI0 MaTeMaThYeCcKHUX
3a/iau ¥ 3a/ilau U3 pa3/InyHbIX 00/1acTeil HAyKU U peasibHOM JKU3HHU.

DyHKIMU U rpaduKu

dyHkIWs, crocobbl 3afanus GyHKIMUA. B3auMHo obpatHbie ¢pyHKIMK. KoMmo3utus
¢yukuuii. ['paduk pyHKLIMU. DieMeHTapHbIe rpeobpa3oBaHusi rpaUKoB GyHKLIUH.

O6nacte ormipefie/ieHUss WU MHOXKECTBO 3HaueHud ¢yHKUuu. Hymu dyHKIum.
[TpoMe)XyTKHM 3HAKOMOCTOSIHCTBA. YUéTHble W HeuéTHble GyHKUMU. [lepuoguueckue
¢yHkumu. [IpomMeXXyTKM MOHOTOHHOCTUA (PYHKLMU. MakKCUMyMbl U MUHUMYMbI (DYHKLIUU.
Haubosblilee 1 HauMeHblIllee 3HaUeHUs1 QYHKI[MM Ha TIPOMEXXYTKE.

JIuHeliHasi, KBajpaTWyHas U JApOOHO-MHeWHass GYHKIUH. OJjieMeHTapHOe
YCCe/loBaHre U MOCTPOeHKe UX Tpa)UKOB.

CrerneHHasi (DyHKLMSI C HaTypaJbHbIM M 1ieJibIM T[OKa3aTesneM. EE cBoiicTBa u
rpaduk. CpoiicTBaM TpaduK KOPHS N-OM CTemeHW Kak QyHKIUM oOpaTHOW CTerneHH
C HAaTypa/IbHbIM MOKAa3aTesIeM.

[Toka3zatenbHass u Jjorapudmuueckass GyHKUMHA, WX CBOWCTBA U rpaduKu.
Vcnonib3oBaHue rpavkoB (PyHKLMM [J1 pelleHUs] YpaBHEeHUH.



TpuroHoMeTpuyeckasi OKPY>KHOCTb, Ompejie/leHie TPUTOHOMETPUUECKUX (yHKLMN
YUCJIOBOTO apryMeHTa.

@OyHKIMOHA/IbHbIE 3aBUCUMOCTA B peasibHbIX Mpolieccax U siBjeHusx. ['paduku
peanibHbIX 3aBUCUMOCTEM.

Hauana maTeMaTH4eCKOro aHa/iu3a

[TocnenoBarenbHOCTH,  COCOOBI  3afjaHusl  TOC/e/oBaTenbHOCTeH.  Metoz
MaTeMaTUUeCKOM WHAYKIMU. MOHOTOHHbIe ¥ OrpaHUYEeHHble I10C/IeZ0BaTeIbHOCTH.
W cTopusi BO3HUKHOBEHHSI MaTeMaTHUeCKOT0 aHa/in3a KakK aHa/ir3a 0eCKOHeUHO MaslbIX.

ApudmeTrueckasi W TreoMeTpuueckasi Tporpeccu. beckoHeuyHo yObIBatolas
reomeTpryeckasi rmnporpeccusi. Cymma OeckoHeyHO YyObiBarollleli TreomMeTprUuecKoi
nporpeccud. JIMHeWHBIM M SKCMOHEHLMAa/NbHbIM pocT. Uucio e. dopMynia CI0KHBIX
npoLeHToB. Vcronb3oBaHue MpOrpeccry [Jisi pelleHus] peasbHbIX 3a/au MPUK/IaJHOro
XapakTepa.

HenpepbiBHbIe ()yHKLMM U WX CBOMCTBA. TOUKM pa3pbiBa. ACHMIITOTHI rPa)uKOB
¢bynkuuii. CpoiicTBa (yHKLMM HerpepbiBHBIX Ha OTpe3Ke. MeToJ WHTEepBa/ioB [I/ist
pellieHHsi HepaBeHCTB. [IpvMeHeHUe CBOMCTB HeNpepbIBHBIX (PYHKLWW [AJi pelleHus
3ajau.

[TepBass u BTOpas npousBoAHble (GyHKUMU. OmnpejeneHve, reOMeTPUYECKUNA U
(M3MUeCKUid CMBICJI TPOU3BOAHOM. Y paBHEHHE KacaTe/IbHOM K rpauKy (QyHKLMH.

[TpousBoaHbIE 37eMeHTAapHbIX (yHKUMWA. [Ipon3BojHasi CyMMbl, TpPOM3BEJEHUs,
YaCTHOTO Y KOMITO3ULMU (DYHKLIAM.

MHo)xecTBa M JIOTMKa

MHOXeCTBO, omnepaly HaJ, MHOXKeCTBAMM Y WX CBOMCTBA. [Iuarpammbl Oujepa—
Benna. [IpriMeHeHue TeOpeTHKO-MHOXXECTBEHHOIO arrapara [Jjisi ONMUCAHUSl peasibHbIX
TIPOLIECCOB U SIBJIEHUM, TIPY PellleHUH 3a/layu U3 APYTUX yueOHBIX TIpeMeTOB.

OripefiesieHne, TeopeMa, CBONCTBO MaTeMaTHUeCKOro 00BeKkTa, CJie/ICTBUe,
[lOKa3aTebCTBO, PABHOCU/IbHbIE YDaBHEHUSI.

11 KJJACC

Yucsia ¥ BbIYMC/I€HUA

HarypanbHele ¥ nenble uncia. [IpumeHeHre TIPU3HAKOB JEIMMOCTH Le/IbIX YKCe,
HauOosbIMi 00muMid fenmurens (ganee — HOJT) v HauMeHbIllee 001iee KpaTHoe (manee —
HOK), ocTtaTkoB 110 MoAy/It0, a/iroput™Ma EBK/IWa A/ pellieHUs 3a/jau B 1[e/TbIX YMC/Iax.

KomrmyiekcHble umciia. Asirebpaniueckasi ¥ TpUrOHOMeTpUUYecKass (DOpPMBI 3arucH
KOMILJIEKCHOTO uuciaa. ApudMeTHyeckyde oOrepaluu C KOMIUIEKCHbIMUA —UYKC/IaMHU.
M300parkeHrie KOMIUIEKCHBIX UHMCe/ Ha KOOpAWHATHOW Tuiockoctd. dopmyna Myaspa.
KopHu n-o¥ crerneHy M3 KOMIUIEKCHOTO yucia. [IprMeHeHre KOMIIEKCHBIX YUCeNa JJIst
pelleHyst (PU3NYECKUX U TeOMEeTPUYECKHX 3aau.

YpaBHeHus1 M HepaBeHCTBa



CucreMa W COBOKYITHOCTb YPaBHEHUM W HepaBeHCTB. PaBHOCU/IbHBIE CUCTEMBI U
CUCTeMbI-C/1e[iCTBYSL. PaBHOCU/IBHBIE HEpaBeHCTBa.

OT60p KOpHEl TPUTOHOMETPUUECKHX YPAaBHEHHH C TIOMOII[bI0 TPUTOHOMETPHUUECKOM
OKDPY>KHOCTU. PellleHMe TpUroHOMeTpUYeCKHUX HepaBeHCTB.

OcCHOBHbIE METO/IbI pellIeHUsT TT0Ka3aTelbHbIX U JIOrapu(MUUeCKUX HepaBeHCTB.

OCHOBHBIE METO/IbI peLlIeHUs] UppaLjMOHa/IbHbIX HEPaBEHCTB.

OCHOBHbIE MeTOZbl pelleHHsT CUCTeM U COBOKYITHOCTEM paljMOHA/IbHBIX,
VppaLMOHa/bHbIX, [T0Ka3aTelbHbIX U JT0rapupMUUYeCKUX ypaBHEeHHUH.

YpaBHeHuUs1, HepaBeHCTBA U CUCTEMBI C TapaMeTpaMH.

[TpuMeHeHWe ypaBHEHUM, CUCTEM U HEPABEHCTB K PelleHUI0 MaTeMaTUyeCK1X 3aziau
Y 3a7lau U3 pa3/IMnyHbIX 00/1acTell HAYKU U peabHOM KU3HU, UHTEePITpeTaLys ToyueHHbIX
pe3yJ/bTaToB.

@dyHknuu U rpaduku

I'paduk kommnosuiuu GyHkuui. ['eomeTprueckre obpa3bl ypaBHEHU U HepaBeHCTB
Ha KOOPJWHATHOU MJIOCKOCTH.

TpuroHoMmeTpuyeckue GyHKLWW, KX CBOUCTBA U rparKH.

I'padmueckrie MeTO/bI pellleHUs] YpaBHEHWI W HepaBeHCTB. I'paduueckre MeTObl
pellieHus 33/iau C MapameTpamH.

Wcnonb3oBanue rpaukoB  (QYHKOUM [/s  WCCAeOBaHMS  TMPOLECCOB U
3aBUCUMOCTel, KOTOpble BO3HMKAIOT TpPU pelleHud 3afad U3 [pyrux yueOHbIX
NpeIMEeTOB U peajbHOM >KU3HMU.

Hauana maTeMaTH4eCcKOro aHaim3a

[IpuMeHeHWe TPOU3BOAHOW K HWCCAeJOBAaHUIO (YHKLMM HAa MOHOTOHHOCTb H
3KCTpeMyMbl. Haxoxx/eHre HauOO/bIlero M HavMEHbBIIeTO 3HaueHUi HerpepbIBHOM
(YHKLIMM Ha OTpe3Ke.

[TprMeHeHWe NPOU3BOAHOM /i1 HAXOXKAEHUs HauIyyullero pelieHus B MPUKIaJHbIX
3ajjayax, [JIs1 Orpefie/ieHUs CKOPOCTH U YCKOpPEeHUs MpoLecca, 3alaHHoro (popMyJiod Win
rpauKom.

[TepBooOpa3Hasi, OCHOBHOe  CBOWCTBO  repBooOpasHbIX.  IlepBooOpa3HbIe
y7ieMeHTapHbIX GyHKIMi. [IpaBuia HaxoXAeHus TepBo0Opa3sHbIX.

WuTerpan. ['eomMeTpyuyecKud CMBICT WHTerpajia. BeluncieHue oOrpese/éHHOr0
uHTerpasa no dhopmysie HeroToHa-JIeiibHuUIIa.

[IpumeHeHre WHTerpasa [jis HaXOXKAeHus Tlomazeid Tiockux ¢puryp u o6bEMOB
reoMeTpUYeCcKuX TeJl.

[Tpumepbl  pemieHuit  AudQepeHLMATbHBIX — ypaBHEHUM.  Marematuueckoe
MO/IeJTMPOBaHKe peaslbHbIX MPOLIECCOB C MOMOIIBI0 AU(depeHLMaTbHbIX YPaBHEHUM.



HﬂaHupyeMble npeamemele pe3y/sibmambl 0C80€HUs
npumepHoti paboueil npozpammbl (no 200amo0yueHus).
OcBoeHue yyeGHOTrO Kypca «Anrebpa v Hauasa MaTeMaTUUeCKOro aHa/In3a»
Ha ypOBHe cpeZiHero o0iero o6pa3oBaHUsI [JO/DKHOOOECTIeUMBATh
JOCTWXKeHHe CrielyIoIIUX MpeAMeTHbIX 06pa3oBaTe/IbHbIX Pe3y/IbTaTOB:
10 knacc

Yucia ¥ BBIYUC/IEHUS:

CBOOOZHO OTIeprpOBaTh MOHATUSIMU: paljMOHaTIbHOE UKCIIO,
OeckoHeuHas Tiepuorueckasi poOb, TIPOLIEHTHI, UPPAlJMOHATEHOE UKCIIO,
MHO>KeCTBa paljMOHa/IbHbIX U [IeCTBUTETbHBIX YUCe/l, MOAY/Ib
JIeCTBUTEIBHOTO YUCIIA;

TIPUMEHSITh APOOU U MPOLIeHTHI /IS pellieHus MPUK/IaJHbIX 3a/au 13
pa3/IMUHbBIX OTpac/jel 3HaHUM U peasTbHOU >KU3HU;

TIPUMEHSITb IPUOJIKEHHBIE BHIUMC/IeHUS, TIPABU/Ia OKPYTJIeHus,
MIPUKU/IKY Y OLIEHKY pe3y/ibTaTa BbIUMCIeHUI;

CBOOO/THO OTepHpOBaTh TIOHATHEM: CTeleHb C 1]eJIbIM [0Ka3aTeseM,
WCI0J1b30BaTh NOAXOAIYI0 (OPMY 3alUCH [1eCTBUTETbHBIX UMCeT /IS
pellieHus MPaKTUUYeCKUX 3aJjau v Npe/iCTaB/IeHUsl JaHHbIX;

cBOOO/THO OTeprpoOBaTh MOHSATHEM: apu(MeTHUeCKU KOpeHb
HaTypaJbHOU CTeNeHw;

cBOOO/THO OMeprpoBaTh MOHATHEM: CTelleHb C PaLMOHATbHBIM
roKasareJsiem;

CBOOOZIHO OTIepUpOBaTh MOHATUSIMU: JIOTapU(M UUC/Ia, JeCITUUYHbIE U
HaTypaJibHble JiorapudMbI;

CBOOO/THO OTIepHUpOBaTh MOHATHSIMU: CUHYC, KOCUHYC, TaHT€eHC,
KOTaHIeHC UMC/I0BOTO apryMeHTa;

OTepUpOoBaTh MOHATUSMHU: aPKCUHYC, aPKKOCUHYC U apKTaHTe€HC
YKCJIOBOTO apryMeHTa.

YpaBHenus u HepaBeHCTBA:

CBOOOJTHO OMeprpoBaTh TIOHATHSIMU: TOXKAECTBO, YpaBHEHWe, HepaBEeHCTBO,
pPaBHOCU/IbHbIE YPAaBHEHVS U YpaBHEHUSI-C/1e/ICTBUSA, pABHOCU/IbHbIE HepaBeHCTBa;

TIPUMEHSTh Pa3/IMYHble METO/bI PellleHrsl pPaljuOHa/IbHbIX U APOOHO-paLMOHATBHBIX
yPaBHEHWMU, MPUMEHSTb MeTO, UHTEPBAJIOB [|/Is1 PellleH!s] HePaBeHCTB;

CBOOOJTHO OMEpUpoBaTh TMMOHATHSMHU: MHOTOWIEH OT OJHOW IlepeMeHHOM,
MHOTOWIeH C LefbiMA KO3(¢uilieHTaMi, KOPDHU MHOrOujieHa, TIPUMEHSITh [esieHue
MHOIrO4/IeHa Ha MHOI'OU/IeH C OCTaTKoM, Teopemy be3y u Teopemy Buera jjs perneHus
3a/1ay4;

CBOOO/THO OTEpUPOBATh TMOHATHSIMU: CHUCTeMa JIMHEWHBIX ypaBHeHUH, MaTpHIia,
orpeJenuTelb MaTPULIbl 2 X 2 U ero reOMeTpUYeCKU CMBbIC/I, UCMO/Ib30BaTh CBOKMCTBA
onpejenuTesns 2 X 2 s BbIUKAC/IEHUS €ro 3HaueHus, MPUMEHSTh OIlpejeuTeNd [Jis
pelleHus CUCTeMbl JIMHEWHBIX YpaBHEHWM, MOJEIUPOBATh peasibHble CUTyaluu C
MOMOIIBI0 CUCTEeMbI JIMHEWHBIX YPaBHEHWW, MCC/Ie[0BaTh IMOCTPOEHHble MOJENMU C
TOMOILIBIO0 MaTPHL] U OTIpefieJIuTe e, UHTEePIIPeTUPOBATh MOTyUeHHbIN Pe3yJ/IbTaT;



WCTIO/Tb30BaTh CBOMCTBA JIeUCTBUI C KOPHSIMU [I71sI peoOpa30BaHus BbIPayKeHUI;

BBITIOJIHATH TpeoOpa30BaHusl UMC/IOBBIX BbIPaXKeHUH, COJiepKall[uX CTereHu C
paLMOHA/IbHBIM T0Ka3aTesleM;

UCII0/Ib30BaTh CBOWMCTBa JorapudmoB /jsi rpeobpa3oBaHus J0rapupmuyecKux
BBIDA>KEHU;

CcBOOOZHO OMepupoBaTh TIOHSITUSIMU: UppalL[MOHa/bHbIe, TIOKa3aTelbHble U
norapupMuyeckre ypaBHEHMs, HaXxO[UThb WX peLIeHUs] C TOMOILbI0 PaBHOCHJIbHBIX
1epexo/0B WU OCYILeCTB/ISIs1 IPOBEPKY KOPHel;

NIPUMEHSITb OCHOBHbIE TPUTOHOMeTpuueckre ¢GopMy/bl AJsi TpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BbIpaXkKeHUI;

CBOOOZHO OTepUpOBaTh MOHSTHEM: TPUTOHOMeTPUUYEeCKOe ypaBHeHUe, TIPUMeHSTh
HeoOxoguMble (OpPMyJbI  JiJii  pellleHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
ypaBHEHUH;

MO/Ie/TUPOBaTh peasibHble CUTyalldd Ha si3blKe aireOpbl, COCTaBJISATh BbIpaXkKeHUs,
ypaBHEHMs], HEPaBeHCTBa I0 YCJOBHUIO 3aJlauM, MCC/Ie0BaTh MOCTPOEHHbIE MOJENU C
MICTI0/Ib30BaHMEM arlrapaTa aareopsl.

DyHKIMHU U TPaQUKH:

CBOOOZIHO OMepyUpoBaTh MOHATUAMHU: (YHKLMS, CTHOCO0Bl 3afaHus (QYHKIUH,
B3aUMHO oOpaTHble (QYHKIMM, KOMMO3ULUs (QYHKIMM, rpaduK (QYHKIUM, BBLITIOTHATH
3/IeMeHTapHbIe TipeoOpa3oBaHus rpapUKoB HyHKIINN;

CBOOOZHO OMepupoBaTh TOHATUAMHU: 00s1IaCTb OTpejie/ieH|s] W MHOYKeCTBO
3HaueHuM QYHKLWW, HY/IU (PYHKLUH, POMEXKYTKHA 3HAKOMOCTOSIHCTBA;

CBOOOZHO  OMepupoBaTh TMOHATUSIMM: UE€THble U HeuéTHble  (YHKLIUH,
nepuojuveckre (QyHKLMY, NPOMEXYTKM MOHOTOHHOCTM (PYHKLUHHA, MaKCHAMYMbI H
MUHUMYMBbI QYHKI[H, HauboJiblliee U HaMeHblllee 3HaueHre (YHKIMY Ha TPOMEXKYTKeE;

CBOOOZIHO OTMepUPOBATh MOHSATUSIMU: CTereHHasi PyHKLUS C HaTypaJbHbIM U LIe/TbIM
rokasaTesieM, rpavK CTelneHHOW (PYHKLMM C HaTypa/JbHbIM M Lie/IbIM IOKa3aTeseM,
rpapuk KOpHS N-OM cTemeHM Kak (YHKIMM 0OpaTHON CTereHHM C HaTypaJbHbIM
TIoKa3saTesieM;

OTepypoBaTh TIOHSATUSIMU: JIMHEeWHas, KBaipaTWUyHas U JApOOHO-TMHeNHast
(YHKLMH, BBIMOHATH 37IeMeHTapHOe UCC/eloBaHue U NTOCTPOeHre UX IparKoB;

cBoOOJHO  omepupoBaTh MOHATUSIMM: T[IOKasaTe/lbHass W Jiorapudmuueckas
(yHKLMH, X CBOMCTBA Y IpaUKu, UCIOIb30BaTh UX rPa(UMKy /151 pellieHrsl ypaBHEHU;

cBOOO/THO  OMepupoBaThb  TOHSATUSIMU:  TPUTOHOMETpUYEeCKasi  OKPY>KHOCTh,
orpejie/ieHe TPUTOHOMETPUYeCKUX (PYHKLIMK YHC/I0BOTO apryMeHTa;

VICTI0/1b30BaTh rpa(uku (PyHKLUMK /151 UCC/IeJOBaHUsI TIPOLIECCOB M 3aBUCUMOCTEN
TIpY pelleHuM 3aJjau U3 JpPYrux yuyeOHbIX MpeJMeTOB U pearbHOM YKU3HU, BbIpa’kaThb
(hopMyJIaMH 3aBUCUMOCTHU MeX[y BeJIMUMHaMUY;

Hauana maTemMaTH4ecKOro aHaaus3a:

CBOOOZHO OmepupoBaTh TOHATUSIMU: apuU(MeTHUecKass YW reoMeTpuuecKas
nporpeccusi, 6eCKOHeuHO yObIBarolljasi reoMeTpUuecKkasi TPOTpeccusi, JIMHEMHBbIA U



5KCITOHEeHLIMa/IbHBIM POCT, ()OpMy/a CJIOXKHBIX MPOLEHTOB, UMeThb MpeJCTaBlIeHhe O
KOHCTaHTe;
WCII0/1b30BaTh NMPOrPeCCUU JJis pelleHus peajbHbIX 3a/1au TIPUK/IaJHOTO XapaKTepa;

CBOOO/THO OTMepupoBaTh TMOHATUSIMU: TI0C/Ie[0BaTebHOCTh, CIOCOOBI 3aflaHus
TI0CJ/IeI0BaTe/IbHOCTeW, MOHOTOHHbIE U OrPaHUYEeHHbIe 10C/1eJ0BaTe/IbHOCTH, TIOHUMATh
OCHOBBI 3apPOJK/IeHHsI MaTeMaTHUeCKOro aHan3a Kak aHa/ii3a 0eCKOHeUHO MalbIX;

CBOOO/THO OTEepUpOBaTh TIOHATHSMU: HelpepbiBHbIe (DYHKLIMH, TOUKU pa3pbiBa
rpaduka (GyHKLUHH, aCHMITTOTHI rpauka QyHKLINY;

CBOOOJTHO OMepUpOBaThb TOHATHEM: (YHKIMSA, HelNpepbiBHAs Ha OTPe3Ke,
MPUMEHSITh CBOMCTBA HEMPePhIBHBIX (DYHKLIMM [I/1s1 pellieHus 3a/1ay;

CBOOO/THO OTIePUPOBATh TIOHATHSIMU: TIepBasi ¥ BTOpPas MPOU3BO/HBbIE (PYHKIINY,
KacaTesibHasi K rpaduky QyHKLINY;

BBIUMCJIATh MPOU3BO/IHbIE CYMMbI, IPOU3BEE€HHs], YACTHOTO U KOMITO3UL[UU ABYX
(yHKUWH, 3HaTh IPOU3BOHbIE 3/IeMeHTapHBIX (YHKLIWM;

WCII0Mb30BaTh TeoMeTpUUYeCcKUM U (U3WUeCKUd CMBICT TIPOM3BOAHOM ISt
pereHus 3ajau.

MHo)xecTBa M JIOTHKA:

cBOOO/THO OTeprpOBaTh MOHATHSIMU: MHO>KECTBO, OTlepaliiy HaJi MHO>KeCTBaMU;

WCII0/Ib30BaTh TEOPETUKO-MHO)KeCTBEHHBIM armapaT [/ OMUCAHUSl peaslbHbIX
TIPOLECCOB U SIBJIEHUM, TIPY PellleHUH 3a/lau U3 APYTUX yueOHBIX TIPeMeTOB;

CBOOO/THO OTepupoBaTh TIOHATUSIMHU: OTIpefieJieHHe, TeopeMa, ypaBHeHHe-
C/ie[icTBUe, CBOMCTBO MaTeMaTHMUeCcKoro oOBbeKTa, [0Ka3aTelbCTBO, PaBHOCUJIbHbBIE
ypaBHEHUsI U HEPAaBEHCTBA.

K xonHry obyuenuss B 11 Kjaacce oOyuaroluics TIOJIYUUAT —CJI€AYIOIHE
TpeIMeTHbIE Pe3y/IbTaThl 10 OT/ebHBIM TeMaM paboueii porpaMMbl yuebHOTO Kypca
«Anrebpa ¥ Hauasia MaTeMaTUYECKOTO aHaIn3a»:

Yucia ¥ BEIYMC/ICHUSA:

CBOOOZHO OreprpoBaTh MOHATUSMU: HaTypajibHOEe U 1ie/ioe UMC/I0, MHOXKeCTBa
HaTypaJbHBbIX U LeJbIX YMCEs, UCIO0Jb30BaTh IMPU3HAKUA [e/MMOCTH LeJIbIX YKCel,
HO u HOK HarypasbHbIX uMCen [JJig pelleHus 3ajad, IPUMEHATb aJrOpUTM
EBknnpa;

CcBOOOZHO oOrepupoBaTh TOHATHEM OCTaTKa [0 MOAYJII0, 3alMChIBAaTh
HaTypaJ/ibHble UKCJia B Pa3/IMUHbIX [MO3ULMOHHBIX CUCTEMAaX CUUC/IeHUS;

CBOOO/THO OTepUpOBaTh TOHATHUSIMHU: KOMILUIEKCHOE UKMCJI0 W MHOKEeCTBO
KOMIUIEKCHBIX UHCes, TIPeJCTaB/sATh KOMILUIEKCHble uuc/ia B anrebpanyeckod U
TPUTOHOMEeTPUYEeCKOW ¢opMe, BBITIONHATh apu(MeTHUecKrde orepali C HUMHU U
n300pakaTb Ha KOOPAUHATHOM TJIOCKOCTH.

YpaBHeHus1 M HepaBeHCTBa:

CBOOOZHO OIepUpoBaTh TIOHSATUSIMU: UppAlL[MOHa/IbHbIE, TIO0Ka3aTelbHble U
forapu(muyeckre HepaBeHCTBA, HAXOJUTh UX pelleHUsi C MOMOIL[bI PaBHOCUIbHBIX
repexo/0B;



OCylIeCTBJIATb OT60p KOPHEﬁ IMpHU pelIeHr TPUIT'OHOMETPHUUECKOI'0 YPABHEHUSA;



CBOOOZHO  OMepupoBaTh TIOHSATHEM TPUTOHOMETPUUECKOe HepaBeHCTBO,
MPUMEHATh ~ HeoOXoauMble  (OpPMy/nbl [/ pellleHds  OCHOBHBIX  TUIIOB
TPUTOHOMETPHUUECKUX HepaBeHCTB;

cBOOO/THO OMeprpoBaTh TOHATHSIMH: CUCTEMAa U COBOKYITHOCTb ypaBHEHUU U
HEpaBeHCTB, pPaBHOCU/bHbIE CHUCTEMbl U CUCTEMBI-C/IEACTBUS, HAaXOOUTh peLleHUs
CUCTeMbl M COBOKYITHOCTEM pallMOHa/lbHbIX, UPPALIMOHAIbHBIX, T0Ka3aTeNbHbIX U
norapu(MrUyeCcKUX ypaBHeHUI U HEPABEHCTB;

pelllaTh paljoHabHbIe, Mppal[MOHabHbIe, T0Ka3aTe/bHble, JorapudmMuueckue u
TPUrOHOMETpPUUeCKUe ypaBHeHHsI U HepaBeHCTBa, Co/iep Kalliie MOJY/IU U apameTphl;

MPUMEHSITh Tpaduueckre MeTOJbl [/l pellleHUs] YpaBHeHUM U HepaBeHCTB, a
TaK)kKe 3a/lay C IapamMeTpamu;

MO/Ie/TMPOBaTh peasibHble CUTYallUU Ha si3blke anrebpbl, COCTAB/ISTh BhIpa)KeHUs],
ypaBHeHUsi, HepaBeHCTBA M WX CHUCTeMbl 10 YCAOBUIO 3aflauM, UCCAe/l0BaTh
MOCTPOEHHbIe MOJeJId C HCI0/Ib30BaHWEM arrapara anreOpbl, WUHTePIpPeTUpPOBaTh
TMOJTyUeHHbI pe3y/ibTaT.

DYyHKIMHU U TPaduKH:

CTpoUTh TpadUKHA KOMIO3WIMKM (PYHKIMA C TIOMOIIbI0  3/IeMeHTapHOT0
WCCJIe[IOBaHMS M CBOWCTB KOMTIO3ULIMU ABYX (YHKI[HH;

CTPOUTH TeoMeTpuueckre oOpa3bl ypaBHeHUN W HepaBeHCTB Ha KOODWHATHOMN
TIJIOCKOCTH;

CBOOO/THO OTIepHPOBAaTh TOHATHSMU: TPaUKU TPUTOHOMETPHUUECKUX (PYHKIINM;

NpUMeHSATh (PYHKUMK [ MOJETUPOBaHUS W WCCAeIOBaHUS  peasbHbIX
TIPOLIECCOB.

Hauajia MaTeMaTH4eCKOr0 aHa/TH3a:

VICTIO/1b30BaTh MPOU3BOJHYIO /ISl MCC/Ie[i0BaHMsl (DYHKL[MM HA MOHOTOHHOCTh U
9KCTPEMYMBI;

HaxXxOAUTb Haubosblllee M HavMeHbIllee 3HaueHUs (YHKIMM HeTpepbIBHOM Ha
OTpe3Ke;

WCMO/b30BaTh TMPOU3BOJHYIO [iIS1 HAXOXK/EHWs HawIyudllero pellieHus B
TIPUK/IAZIHBIX, B TOM UHC/Ie COLMa/TbHO-3KOHOMHUECKHX, 3afiauax, [AJIsi Ompefe/ieHus
CKOPOCTH U YCKOPEeHWUs TIpoLiecca, 3a/JaHHOro (PopMyJioM WK rpauKoOM;

CBOOOZIHO OTepUpOBaTh TMOHSATUSIMU: TlepBOOOpa3Hasi, orpefie/IEHHbIN WHTerpar,
HaXO[UTh TepBooOpa3Hble 3/eMeHTapHBIX (YHKUWNA W BBIUMACAATH WHTErpaa Iio
dopmysie HetoToHa-J1eibHuUIIa;

HaXOJUTD TJIOIIA/IU TUIOCKKUX (PUTYP U 00BEMBI TeJl C TIOMOLL[bI0 UHTerpasa;

MMeThb Tpe/iCTaB/eHre O MaTeMaTHueCKOM MO/lelMPOBaHMM Ha TpuMepe
coctaBieHus aAuddepeHIMaIbHbBIX YPaBHEHUH;

pellaTh TpHUK/IaJHble 3a/aud, B TOM UHKC/Ie COLMAJbHO-3KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeicTBaMy MaTeMaTU4YeCKOTro aHa/Iu3a.



TEMATHNYECKOE IVTAHUPOBAHMUE, 10 K/IACC

Ko/muecTBo yacoB
Ne HaumeHoBaHue pas3/esioB U TeM NPOrpaMMbl IIpakTHueckue
n/n Bcero KoHTpo/bHBIE padoThI
padoThI
1 MHO0>KeCTBO IeCTBUTENbHBIX uncen. MHorouneHsl. ParjuoHanbHble 94 1
ypaBHeHUs U HepaBeHCTBA. CUCTeMbI JIMHEMHBIX YpaBHEHUM

2 ®yHKuM U rpaduku. CreneHHas QyHKLMS C Lje/IbIM [T0Ka3aTesieM 12 1
3 ApudmeTnueckrii KopeHb N-O¥ CTereHu. VppaljMoHaabHble YpaBHEeHUs 15 1
4 [TokaszaTenbHas QyHKLMs. [lokasaTenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckast pyHKUus. Jlorapupmuueckue ypaBHeHUs 18 1
6 TpuroHomeTpruyeckue BbIpaXKeHHsI U YPaBHEHUS 22 1
7 ITocnegoBaTeIbLHOCTH Y TIPOTPECCUA 10 1
8 HernpepsiBHble pyHKIMM. [Ipou3BoHast 20 1
9 [ToBTOpeHUe, 06006IIIeHNe, CHCTeMaTU3al[|sl 3HAaHUH 5 2

OBLIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 10 0

IIOYPOYHOE IVIAHUPOBAHME, 10 KJIACC
Ne n/n Hama Tema ypoka
Ilnan ‘ dakm
MHO0)XeCTBO /|eCTBUTE/NbHbBIX uKce/l. MHorounesbl. PaijuoHaibHbIe ypaBHeHUs] 1 HePaBeHCTBa.
CucreMbl IMHENHBIX YyPaBHEeHHH -24 4

1 1 MHo>kecTBO, oniepaLiiy HaJi MHOXXeCTBaMH U MX CBOKCTBa
2 Hedens NMuarpamMmel Jiinepa-BenHa
3 [TpriMeHeHre TeOPeTUKO-MHOKeCTBEHHOTO arnrapaTa /Ji/Isl pelleHus 3a1a4y
4 PanoHanbHbIe urcia. OObIKHOBEHHBIE U [IeCATHUHBIE [PO0OH, TPOIeHThl, OeCKOHeUHbIe TieprHoAndecKre 1poou




5 2 ParroHasibHbIe yrcia. OObIKHOBEHHBIE U IeCITUUHBIE IPOOH, MPOLIeHTHI, 0eCKOHeUHbIe MepuoindyecKye Apoou

6 Hede/s [TpumeHeHue Apobeit v TIPOLIEHTOB /IS PellleHus IPUK/IaIHBIX 3a/jau

7 [TpumeHeHue Apobeii v TIPOLIEHTOB /IS PellleHus IPUK/IaJHBIX 3a/jau

8 [HeiicTBuTenbHbIe uncia. PaljyoHanbHble U MppaloOHabHbIe Ync/a

9 3 ApudmeTrueckre onepalyy C JeiCTBUTE/bHBIMU UMCIaMU

10 Hede/s Mopy/b JefiCTBUTeILHOIO YHC/Ia U er0 CBOKWCTBA

11 [TpubmKEHHBIE BRIUKCIEHUs, TIPABWIa OKPYT/IeHUs], TIPUKK/KA U OL[eHKa pe3y/ibTaTa BbIUUC/IeHUH

12 OCHOBHBIE METO/IbI PEeIIIeHHUs 1[e/IbIX M JPOOHO-pal[MOHAIbHBIX YPaBHEHHH U HEPABEHCTB

13 4 OCHOBHBIE METO/IbI PEIIeHHUs 1[eJIbIX M JPOOHO-paI[MOHAIbHBIX YPaBHEHHUH U HEPABEHCTB

14 Hedens OCHOBHBIE METO/IbI PEIIIeHUs 1[e/IbIX M JPOOHO-paI[MOHAIbHBIX YPaBHEHHH U HEPABEHCTB

15 MHorousneHsl OT OJIHOW MepeMeHHOU. [lefleHMe MHOTOU/IeHa Ha MHOTOU/IeH € ocTaTkoM. Teopema be3sy

16 MHorousieHsl ¢ 1je/ibiMu K03 duipenTamu. Teopema Bueta

17 5 PellieHre CHCTeM JIMHEHAHBIX ypaBHEeHU

18 Hedes PellieHye CUCTeM JIMHENRHbIX YPaBHEeHUH

19 Martpuija CMCTeMbI JTMHEMHBIX ypaBHeHUM. Oripe/ie/TuTe/ b MaTPULIbI 2X2, ero reoOMeTpUUYecKuil CMbICT U
CBOMCTBA; BLIUKC/IEHUE eT0 3HauUeHust

20 OripeievTe/b MaTPHULIbI 2X2, ero reOMeTPUUYeCKHi CMbIC/T M CBOMCTBA; BLIUMCIEHUE ero 3HaueHus

21 6 TIpriMeHeHHe OTIPe/Ie/TUTE IS I/l PEIIeHNs] CUCTeMbI JIMHEHHBIX YPaBHEHUH

22 Hedens PellieHye MPUK/IafHbIX 3a/lau C IOMOILbIO CHCTEMbI JIMHEHMHBIX YPaBHEeHUA

23 PerieHue npuK/aAHbIX 33/la4 C IOMOLLbIO CUCTEMbI TUHENHBIX YPaBHEHUM

24 KonTposbHasi padora Nel «PanuoHaibHbIe ypaBHeHHs U HepaBeHCTBA. CHCTeMbl IMHeHHBIX
YPABHECHHUN»

7yHKUMHU 4 rpaduku. CteneHHasi GyHKI[UA C 1[e/IbLIM MOKa3aTesieMm -12 u

25 7 ®dyHKUus, criocobsl 3aganus GyHKIMH. B3aumMHo obpaTtHbie ¢dyHKUMH. Kommosuius QyHKIui

26 Hedens 'paduk GpyHKUMH. DneMeHTapHbIe peobpa3oBaHus TPapUKOB (PyHKIHI

27 O6sacTh onpefiesieHrs U MHO>KeCTBO 3HaueHUM GyHkumu. Hynmu dyHkiun. TIpoMeXxxyTKu 3HaK MOCTOSTHCTBA

28 YétHble v HeuéTHBIe (yHKI[MHU. [Teproanueckue GyHKIHN. [IpOMeEKYTKH MOHOTOHHOCTH (DYHKIUU

29 8 MakcuMyMbl 1 MUHUMYMbI (GyHKIMH. Hanbosbliiee ¥ HaMeHblllee 3HaueHue (QyHKIMKM Ha IIPOMEXKYTKe




‘ 30 ‘ Hede/s ‘ ‘ JIuHelHasl, KBaJipaTUUHast U APOOHO-TMHeHast GYHKIUN




31

OneMeHTapHOe UCC/leloBaHNe U MIOCTpOeHHe TpadMKOB 3TUX (QYHKLMN

32 OneMeHTapHOe HCCejoBaHue U TTOCTpoeHue rpaduKOB 3TUX QYyHKLUH
33 9 CTemneHb C 1jebIM MoKa3aresieM. bunom HeloToHa
34 Hedessl CrerneHs C Lje/bIM T0KasaTesieM. Buaom HetoToHa
35 CreneHHasi GyHKIMSI C HATYPa/JbHbBIM U LieJIbIM [10Ka3aTesieM, CBOMCTBA U rpaduk
36 KonTponbHasi pabora Ne2 «CreneHHasi pyHKIHs, CBOWICTBA U rpauK»
Apudmernueckuii KOpeHb N-0ii creneHy. VippanuoHanbHble ypaBHeHUs-15 u
37 10 ApudmeTrueckuii KOpeHb HaTypaJbHOM CTENeHU U ero CBOMCTBa
38 Hede/1s1 ApudmeTrueckuii KOpeHb HaTypaJbHOM CTENeHU U ero CBOMCTBa
39 [Tpeo6pa3oBaHus UMCIOBLIX BRIPXKEHUH, COJIepXKAIIUX CTeleHU U KOPHU
40 [Tpeo6pa3oBaHus UMCIOBLIX BHIPXKEHUH, CO/Iep>KaIlUX CTeIeHN U KOPHU
41 11 [Tpeo6pa3oBaHus UMCIOBLIX BRIPXKEHUH, COJIep>KaIlIUX CTeleHU U KOPHU
42 Hedesst UpparyoHasbHbie ypaBHeHust. OCHOBHbBIE METO/IbI PEIlIeH s UPPAIiOHaIbHBIX YPABHEHHUH
43 WppaijoHanbHble ypaBHeHUs1. OCHOBHbIE METO/IbI pellieHHsl MPpaljMOHaIbHbIX YPaBHEHUIM
44 WppaijoHanbHble ypaBHeHUs1. OCHOBHbIEe METO/Ibl pellieHHsl MPpaljMOHaIbHbIX YPaBHEHUM
45 12 PaBHOCH/IbHBIE TTIepeX0/ibl B pellleHUH WppalOHa/IbHbIX ypaBHEeHUH
46 Hedes PaBHOCH/IbHBIE TIEPEXO/bl B PELIeHUH UPPALMOHAIbHBIX YPaBHEHUN
47 PaBHOCU/IbHBIE TTepeXx0/ibl B pellieHWH MppalMOHa/IbHbIX ypaBHeHUH
48 PaBHOCH/IbHBIE TTIepeX0/ibl B pellleHWH MppaLMOHa/IbHbIX ypaBHEeHUH
49 13 CaoticTBa ¥ TpadyK KOPHS N-0¥ CTeNeHH Kak (GyHKIMKM 00pPaTHOM CTereHu C HaTypasibHbIM TT0Ka3aTe/ieM
50 Hedens CroticTBa 1 TpadMK KOPHS N-0U CTerneHu Kak GyHKIUM 00paTHOM CTereHH C HaTypasbHBIM IOKa3aTesiemM
51 KonTposbHasi padora Ne3 «CBoiicTBa ¥ rpa)uK KOpHs n-oi creneHu. MippanuoHaibHble ypaBHEHH»
IToka3aTenbHas ¢yHkius. [Toka3arenbHbIe ypaBHeHus -10 u
52 CreneHb ¢ paljMOHaIbHBIM I0Ka3aTeseM U eé CBOMCTBa
53 14 CrerneHb ¢ paljMOHabHBIM I0Ka3aTesieM U eé CBOMCTBa
54 Hedesis1 CrerneHs C palMoHa/IbHBIM [T0Ka3aTe/eM U eé CBOMCTBa
55 TTokasaTesbHasi GyHKIMs, €€ CBOMCTBA U rpaduK
56 Wcnonb3oBaHue rpaduika QyHKLWY /17151 pellieHus1 ypaBHeHU




‘ Wcnonb3oBaHve rpadrka GyHKLUM /151 PelleHus] ypaBHeHU




58 Hedens [TokasaTenbHble ypaBHeHHs1. OCHOBHbIE METO/bl pellleHus! [I0Ka3aTelbHbIX YPaBHEHUI

59 [TokasaTenbHble ypaBHeHHs1. OCHOBHBIE METO/bI pellleHus! [I0Ka3aTelbHbIX YPaBHEHUI

60 [TokasaTenbHble ypaBHeHHs1. OCHOBHbIe METO/bI pellieHus NI0Ka3aTe/IbHbIX ypaBHEeHUH

61 16 KonTtposbHas pa6ora Ne 4 «Iloka3zarenbHast pyHkius. [IokazaTreibHbIe ypaBHEHHS»
Jlorapugmuueckast pyHKUUs1. Jlorapudmuueckue ypaBHeHHs-18 u

62 Hede/1s Jlorapugm uncna. CoiicTBa jorapugma

63 Jlorapugm uucsa. CoiicTBa orapugma

64 Jlorapudm uucsa. CoiicTBa orapugma

65 17 HecsATyHbIe ¥ HaTypasbHble Torapru(MbI

66 Hedensl [ecsATyHbIe U HaTypasbHble J0rapruMeI

67 [Tpeo6pa3oBaHue BbIpa)KeHHIA, CO/IePIKALLMX JIOTapUpMBbI

68 [Tpeo6pa3oBaHue BbIpa)KeHHIA, CO/IePIKALMX JIOTapU(pMBbI

69 18 [Tpeo6pa3oBaHKe BBIPAYKEHHUH, CO/IePrKaIIMX JT0Tapu(MbI

70 Hede/s Jlorapudmuueckas (pyHKLMs, eé CBOMCTBaA U rpauK

71 Jlorapudmuueckas pyHKLMS, eé CBOMCTBA U rpauK

72 Wcnonb3oBaHue rpadvika QyHKLMM /7151 pelleHus] ypaBHeHUi

73 19 Wcrnionns3oBaHue rpaduka hyHKLMM JJis pellieHusl ypaBHeHu!

74 Hedens Jlorapudmuueckre ypasHeHus. OCHOBHEBIE METO/bI PelLleH s TOrapu(MUUECKUX YPaBHEHUM

75 Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIe METO/bI pellleHus Iorapu(pMuIeCKUX ypaBHeHU!

76 Jlorapugmuueckue ypaBHeHHs1. OCHOBHbIe METO/bI pellleHus JTorapu(pMUUecKux ypaBHeHU!

77 20 PaBHOCH/IBHBIE NTepex0/ibl B PellleHUH JIOrapu(pMUUeCKUX ypaBHEeHUH

78 Hedenst PaBHOCH/ILHBIE [Tepexo/ibl B PellleH|H 10rapu(MUUeCKUX YpaBHEeHHI

79 KonTposnbHasi padoraNe 5 «/Iorapupmuueckas ¢pynkuus. JlorapupMuueckue ypaBHeHUs»

TpuroHomeTpuyecKe BbIpaKeHHs M YPaBHeHHs -22 4

80 CHHYC, KOCUHYC, TAHI'€HC ¥ KOTaHT'eHC YHUC/I0BOTO apryMeHTa

81 21 CuHHYC, KOCMHYC, TaHT€HC M KOTaHTeHC YKMCI0BOTO apryMeHTa

82 Hedenst ApKCUHYC, apKKOCHHYC U aPKTAHT'€HC YHUC/IOBOTO apryMeHTa

83 APKCUHYC, QpKKOCHUHYC U apKTaHI'€HC YMC/I0BOT0 apryMeHTa




‘ TpI/IFOHOMETPI/IT—IECKaH OKPY’>XHOCTB, oripejejieHrne TDPUrOHOMeTPUUEeCKHUX Cl)yHKL[I/Iﬁ YN C/JIOBOTO apI'yMEHTa




85 22 TpuroHomeTpuueckasi OKpy>KHOCTb, OIpe/ie/leHue TPUrOHOMeTpUUeCKrX (QyHKLMM YMC/I0BOTO apryMeHTa

86 Hede/s OcHOBHbIe TPUTOHOMETPUUECKUe (DOPMYJIbI

87 OcHOBHbIe TPUTOHOMETPUUECKUe (POPMYJIbI

88 OcHOBHbIe TPUTOHOMeTpUYecKre (HopMyJibl

89 23 OcHOBHbIe TPUrOHOMeTpUYecKre HopMyJibl

90 Hedens I[Ipeo6pa3oBaHKe TPUTOHOMETPUUECKUX BhIPayKeHUM

91 [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPayKeHUM

92 [Tpeo6pa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKEHUH

93 24 [Tpeo6pa3oBaHre TPUTOHOMETPHUUECKUX BBIPAXKEHUH

94 Hedens PellieHye TPUrOHOMETPUUECKHX YPaBHEHUI

95 Pemennie TpUroHoMeTpuueCKMX ypaBHeHHUH

96 PemieHrie TPUroHOMeTpUYECKUX ypaBHEHUN

97 25 PerreHrie TpUroHOMeTPUYECKHX YPaBHEHUMN

98 Hedes PellieHye TPUrOHOMETPUYECKUX YPaBHEHU

99 PerreHrie TpUroHOMeTpUYECKHX YpaBHEHUM

100 PerieHrie TpUroHOMeTPUYECKHX YPaBHEHUM

101 26 KonTposbHasi padora Ne 6 « Tpuronomerpuyeckre BoIPa)KeHU M TPUTOHOMETPUUYeCKHe YPaBHEHHSA»
ITocnegoBarensHOCTH M porpeccur — 10 u

102 Hede/s [TocnemoBaTeIbHOCTH, CTIOCOOBI 3a/jaHUS TTOC/IeI0BaTe/IbHOCTeH. MeTo/ MaTeMaTHueCKOH MHAYKLIUN

103 MOHOTOHHBIE ¥ OTPaHUUYEHHbBIE TT0C/IeJOBaTe/TbHOCTU. VIcTOpHs aHa/mM3a 6€CKOHEUHO MaJlbIX

104 ApudmeTrnueckas iporpeccust

105 27 T'eoMeTpHruecKast Iporpeccust

106 Hede/s BeckoHeuHo yObIBaroIast reoMeTprUecKast porpeccust

107 CymMa 6eckoHeuHO yObIBaroIIeli TeoMeTpUUeCKO# MpoTrpeccuu

108 JIMHeHbIN M 5KCMOHeHLManbHbIN pocT. Unciio e. @opMyria C/I0’KHBIX MPOLIEHTOB

109 28 JIMHelHbIN M 5KCMIOHeHLManbHbIN pocT. Unciio e. @opMyra C/10’KHBIX MIPOLIEHTOB

110 Hedens Vicnosib30BaHMe NIpOrpeccyy JJisl pellieHus peajibHbIX 3a/jau MPUK/IaJHOTO XapakTepa

111 KonTtpobHasi pabora Ne 7 «Iloc/iefoBaTe/ IbHOCTH U TIPOTPeCCHI»




HenpepbiBHble (pyHKIuM. [TpousBognas — 20 u




112 HenpepriBHble (hyHKIMY U UX CBOMCTBA

113 29 Touka pa3pbiBa. ACUMITOTHI FPaUKOB (HYHKIUH
114 Hedes CaoiicTBa (DyHKLIMI HeMpepbIBHBIX Ha OTpe3Ke
115 CaoiicTBa (DyHKIMI HelpepbIBHBIX Ha OTpe3Ke
116 Metog vHTEPBAJIOB [jIsl pellieHrs] HepaBeHCTB
117 30 MeTo vHTEpBAsOB /IJisl pellieHrsl HepaBeHCTB
118 Hede/s MeTo/; UHTepBAJIOB [JIsl PellieHH|st HePaBeHCTB
119 [TprMeHeHHe CBOWCTB HelpepbIBHLIX GYHKLIUN [Jis1 PellleHusl 3a7au
120 [TprMeHeHre CBOWCTB HelpepbIBHBIX (GYHKLIUN [J1s1 PelleHus 3aau
121 31 [TepBas ¥ BTOpast NpoOM3BO/HbIe (QYHKLIUN
122 Hedens Orpe/ie/ieHre, Te€OMETPUUECKUM CMBIC/T TIPOU3BOJHON
123 Onpepenenve, Gpu3nYeCKUil CMbIC/ POU3BOJHOM
124 YpaBHeHUe KacaTelbHOU K rpaduKy QyHKIUU
125 32 YpaBHeHHe KacaTebHOM K rpauKy GyHKI[UH
126 Hede/s [Tpou3BoiHbIe 37IeMeHTapHBIX (QYHKIMI
127 [Tpou3BoiHbIe 37IeMeHTapHBIX (QYHKIMI
128 [Tpou3BoHast CyMMbl, IPOU3BeEHUSs], YaCTHOT'O Y KOMIIO3UL[UU (DYHKIIU
129 33 [Tpou3Bo/iHast CyMMbl, IPOU3BeEeHUs], YaCTHOT'O Y KOMIIO3UL[UU (DYHKLIU
130 Heode/s [Tpou3Bo/iHast CyMMBbl, IPOU3BeeHUSs], YaCTHOTO U KOMITO3UL[UU (YHKIUM
131 KonTtposibHas padora Ne 8 «IIpousBogHasi»
IToBTOpEHHe, 00001eHHe, CHCTeMaTH3aI[UA 3HAHUH — 5 U
132 [ToBTOpEHME, 0600II[eHIe, CHCTEMATH3aLWs 3HaHHH: Y paBHeHHUs "
133 34 [ToBTOpEHue, 060611jeHe, chcTeMaTH3aLus 3HaHUi: "D yHKIMK"
134 | Hedens HToroeasi KOHTpo/IbHasA padora Ne9
135 HrtoroBas KoHTpo/ibHast padota Nel(
136 [ToBTOpEHMeE, 060061IeHIe, CCTeMAaTH3aLUsA 3HaHUIA

OO11ee KOJTMYECTBO YacoB Mo nmporpamMe — 136 4, KOHTPoJ/ibHbIe padoThl -10 u




TEMATHUYECKOE IVNTAHUPOBAHME 11 KJ/IACC

KoauuecTBo 4acoB

Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrpaMMbl Beero Konrponbnsie | IIpakTHyeckue
padoThI padoThI
1 UccnepnoBanue (hyHKIMI C TOMOLLBIO POXU3BOAHOU 22 1
2 [TepBoo6pa3Hasi ¥ UHTETpasl 12 1
3 I'paduku TpuroHomeTpruueckux GpyHKUMH. TpUroHoMeTpruuecKrie HepaBeHCTBa 14 1
4 VppatvoHanbHble, IOKa3aTe/ibHble U lorapupMuueckrie HepaBeHCTBa 24 1
5) KomriekcHele unciia 10 1
6 HarypasibHble U 1jesble yncia 10 1
7 CucreMbl paljiOHa/bHbIX, UPPALMOHA/IbHBIX TI0Ka3aTe/IbHbIX U 1 1
norapupmMuuecKux ypaBHeHUn
3aiauM C mapaMeTpaMu 16
[ToBTOpeHue, 060011IeHe, CCTeMaTH3aLMsl 3HaHUH 16 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10 0




IIOYPOYHOE IVTAHUPOBAHMUE, 11 KJIACC

n/n

TeMa ypokKa

KosmmuecTBO yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThbI

Jara
HU3yYeHHs

JJIEKTPOHHbIE

nudpoBbie
o0Opa3oBare/bHbIE

pecypchbl

[IpMmeHeHVe TPOM3BOSHOU K
VCC/IeJ0OBaHUIO (DyHKLMM Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[IpumMeHeHre TPOU3BOJHOM K
VCC/IeJOBaHUIO (DYHKLMM Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[TprMeHeHre TIPOM3BOJHOU K
rccaeioBaHuIO (PYHKIMM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumMeHeHre TPOU3BOJHOM K
VCC/IeJOBaHUIO (DYHKLMM Ha
MOHOTOHHOCTb U 5KCTPEMYyMbI

[IpumeHeHre TPOU3BOJHOM K
ucciejoBaHuio GyHKIUI Ha
MOHOTOHHOCTb U 5KCTPEMYMbI

[TpyMeHeHe TTPOU3BO/JHOM K
WCC/IeIoBaHUIO (PYHKLMI Ha
MOHOTOHHOCTb Y SKCTPEMYMBbI

HaxoxxeHre HanbOJIbIIEro 1

HaWMeHbIIIero 3HaueHus HereprBHOﬁ

(yHKLIMM Ha OTpe3kKe




HaxoxxeHre HanbOJIbIIEro 1
HaMMEHBIIIEro 3HaueHUst HeTPePbIBHOM
(yHKLIMM Ha OTpe3kKe

Haxoxxnenve HanboJIbIIETO U
HaUMeHbIIIero 3HaueHHsT HeTIPephIBHOM
GyHKLUM Ha OTpe3Ke

10

HaxoxxneHve HanboJIbIIETO U
HaMMEHBIIIero 3HaueHUsl HeTPePbIBHON
(GyHKL[MM Ha OTpe3Ke

11

HaxoxxneHre HanbOJIbIIEro 1
HaMMEHBIIIEro 3HaueHUsl HeTPePbIBHOM
(yHKLIMM Ha OTpe3Ke

12

HaxoxxneHve HanbOJIbIIEro 1
HaMMEHBIIIEro 3HaueHUst HeTPePbIBHOM
(yHKLIMM Ha OTpe3kKe

13

[TprMeHeHVe TIPOM3BOJHOM [I7Is
HaxO’K/IeHWsI HAW/Iy4lllero pellieHus B
TIPUK/Ia{HBIX 3aZlauax

14

[TprMeHeHre TTPOM3BOJHOM [i/1s1
HaxX0XKZeH!sI HauIyylllero perieHus B
TIPUK/IaJ{HBIX 3aZlauax

15

[TpuMeHeHMe IPOV3BO/IHON A1JIst
oripeZiesieHus1 CKOPOCTU M YCKOPEHUsI
npoliecca, 3alaHHOro (hopMy/I0i UK
rpadukom

16

ITprmeHeHre NPOU3BOHOU /ISt
orpejiesieHUs1 CKOPOCTH U YCKOPeHUsI




ripoLjecca, 3aJaHHOr0 GopMyJIoH UH
rpaduKom

17 Kowmrnosunus ¢hyHKImi

18 Komno3suius dyHKimi

19 Komno3suius dyHKimi

20 I'eomeTpuueckue 0Opa3bl ypaBHEHUM Ha
KOOPJAUHATHOU MJIOCKOCTH

71 I'eomeTpuueckue o6pa3bl ypaBHEeHUM Ha
KOOPAWHATHOM TJIOCKOCTH

2 KonTtposibHas pabota: "MccnenoBaHue
(GyHKIM C TOMOILIbIO POU3BOAHON"

93 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO
1epBO0Opa3HbIX
[TepBooOpasHble 371eMeHTapHbIX

24 dbyukumii. [TpaBuia HaxXoXAeHUsT
niepBo0Opa3HbIX
[TepBooOpasHbie 371eMeHTapHbIX

25 dbynkumii. [TpaBuia HaxoXAeHUsT
niepBo00Opa3HbIX

2% Wurerpan. 'eomeTprueckrii CMbICIT
VHTerpasa

57 Brruniciienue onpezie1éHHOro MHTerpana
o popmysie HetoToHa-JIeiibHMIIa

)8 Brruncienue onpezieiHHOro UHTerpasa
o hopmysie HetoToHa-JIetibHuIa

79 IIpuMeHeHuve vHTerpaa Ajs

Hax0XKZeHus T/I01aZleld MJIOCKUX (PUryp




[TpuMmeHeHue UHTerpana /s

30 HaX0/IeHUsI 00bEMOB reOMeTpUYeCKUX
Ten

31 [Tpumepsl peltienuii aAuddepeHIaTbHBIX
ypaBHeHUI

32 [Tpumepsl perienuii AuddepeHHaTbHbIX
ypaBHEHUH
MaTtematuueckoe MO/ieTMpOBaHUe

33 peasibHbIX IIPOLIECCOB C ITOMOLLBI0
nvddepeHIMaNbHBIX YpaBHEHUN

34 KoHTpospHas pabora: "TlepBoobpasHast u
vHTerpan"

35 TpuroHomeTtpuueckre GyHKLWH, UX
CBOMCTBA U rpauku

36 TpuroHomeTtpuueckre GyHKLWH, UX
CBOIiCTBa U rpauKu

37 TpuroHomeTtpuueckre GyHKLWH, UX
CBOMCTBA U rpauku

38 TpuroHomeTpryeckue GyHKLUU, UX
CBOMCTBA U rpauku

39 TpuroHomeTtpuueckre GyHKLWH, UX
CBOMCTBA U rpauku
OT60p KOpHEl TPUTOHOMETPUUECKUX

40 yPaBHEHHI C IOMOILbIO

TPUTOHOMETPHUYECKON OKPY>KHOCTU




41

OT60p KOpHel TPUTOHOMETPUUYECKUX
ypaBHEHUH C TTOMOII[bIO
TPUTOHOMETPUUECKOUN OKPY>KHOCTH




OT160p KOpHel TPUrOHOMETPHUUeCKUX

42 yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUUECKOM OKPY>XHOCTH
OT60p KOpHel TPUrOHOMEeTPHUUeCKUX

43 yPaBHEHHI C TOMOILbIO
TPUTOHOMETPUUECKOM OKPY>XHOCTH

44 PerieHve TpuroHoMeTpu4eCcKux
HepaBeHCTB

45 PerieHrie TpuroHoMeTpuYeCcKux
HepaBeHCTB

46 PerreHvie TpuroHoMeTpuUeCcKux
HepaBeHCTB

47 PerieHvie TpuroHoMeTpUYeCcKux
HepaBeHCTB
KonTposbHas pabora: "I"paduku

48 TPUTOHOMETPHUYECKUX (PYHKLIUH.
TpuroHomeTprueckue HepaBeHCTBa"

49 OCHOBHBIE MeTO/IbI pellleHUs
TOKa3aTe/IbHbIX HepaBeHCTB

=0 OCHOBHBIE MeTO/IbI pelleHUs
T0Ka3aTe/IbHbIX HePaBeHCTB

51 OCHOBHBIE MeTO/IbI pelleHUs
TOKa3aTe/lbHbIX HepaBeHCTB

59 OCHOBHBIE MeTO/IbI pellleHUs]
roKa3aTe/lbHbIX HEPABEHCTB

=3 OcHOBHbIE METO/IbI pelleHus

JorapupMUUeCcKUX HepaBeHCTB




OcHOBHBIE MeTObI pellieHnsa

>4 norapupMUUeCcKrX HepaBeHCTB

ee OcHOBHbIE METO/IbI pellieHus
norapupMUUecKruX HepaBeHCTB

c6 OcHOBHbIE METO/IbI pellleHus
norapupMUUecKruX HepaBeHCTB

7 OcHOBHbIE METO/IbI pellleHus

> MppalvoOHa/bHbIX HePaBeHCTB

cg OcHOBHbIE METO/IbI pellleHus
VppalOHaIbHbIX HEPaBEHCTB

9 OcHOBHbIE METO/IbI pellieHus

> MppalOHa/IbHBIX HePaBeHCTB

60 OcHOBHbIE METO/IbI pellleHus
VppaLvOHa/IbHbIX HePaBeHCTB

61 I'padmueckue MeTo bl pelieHUs
VppaLMOHaIbHBIX YPaBHEeHUM

62 I'padmueckue MeTo bl pellieHs
VppaLOHaIbHBIX YPaBHeHUM

63 I'padrueckue MeTo bl pelieHrs
NoKa3aTebHbIX YpaBHEHUI

64 I'padmueckue MeTo/ bl pelieHrs
roKasarebHbIX HePaBeHCTB

65 I'padrueckue MeTo bl pelieHus
jorapu)MUUeCKUx ypaBHEHUI

66 I'paduueckue MeTO/IbI peleHust

JorapupMUUeCcKUX HepaBeHCTB




67

I'padriueckue MeTO bl pellieHus
Jiorapu()MUUecKrx HepaBeHCTB




68

I'padrueckre MeTObI peleHust
roKasaTeabHbIX U Jorapu(mMuuecKux
ypaBHeHUI

69

I'pacdriueckue MeTOAbI pellieHust
TI0Ka3aTe/bHbIX 1 JI0rapuMuUecKux
ypaBHeHUM

70

I'pacdmueckue MeTo bl pelieHus
roKasaTeabHbIX U Jorapu(mMuuecKux
HepaBeHCTB

71

I'padmueckue MeTo bl pellieHus
roKa3aTebHbIX U Jorapu(mMuuecKux
HEPaBeHCTB

72

KoHTposbHas pabora:
"VppanjuoHasnbHble, 1I0Ka3are/bHble U
JiorapudmMuueckre HepaBeHCTBA"

73

KowmriiekcHbie unciia. AnreOpanyeckast U
TpUroHOMeTpUuuecKasi (hOpMbI 3arvcu
KOMIIJIEKCHOT'O YHC/Ia

74

KowmriekcHble unciia. Anrebpanyeckast U
TpUrOHOMeTpUUecKasi (hOpMbI 3arucy
KOMIIJIEKCHOT'O YHCJIa

75

ApudmeTrueckue oneparu C
KOMIUIEKCHBIMU YHCTAMU

76

ApudmeTrrueckre orepalyu ¢
KOMIUIEKCHBIMU YHCTaMU

77

N306parkeHre KOMIJIEKCHBIX UMCesT Ha
KOOPJAUHATHOU MJIOCKOCTHU




V300pa>keHre KOMIUIEKCHBIX UKCesT Ha

78 KOOPJJMHaTHOM TVIOCKOCTH

79 ®opmysia Myaspa. KopHu n-ou crernesu
13 KOMILJIEKCHOI'O Yuc/a

80 d®opmysia MyaBpa. KopHu n-oli ctenieHu
13 KOMIIJIEKCHOI'O Uuc/a
[IpyMeHeHre KOMIJIEKCHBIX YMCen /151

81 pelieHust GU3NUYECKUX U TeOMEeTPUUeCKUX
3a/1a4u

82 KonTtponbHas pabora: "KomriiekcHbie
yucna"

83 HatypasibHble ¥ Liesblie yucsia

84 HatypasibHble ¥ Liesblie yucsia

a5 [IpuMeHeHVe NTPU3HAKOB JeIMMOCTU
L{e/IbIX YMCes

86 [IpuMeHeHVe NTPU3HAKOB JIeTUMOCTU
L[e/TbIX YUCe
[IpuMeHeHVe NTPU3HAKOB JIeTUMOCTU

87 tesbix uricen: HOJ v HOK

88 [IpMeHeHVe NTPU3HAKOB JeTMMOCTH
tensix yncen: HO/Zl u HOK

89 [IpuMeHeHVe NTPU3HAKOB JeTMMOCTU
LleJIbIX YKUCeJI: OCTAaTKU 10 MOZYJII0

90 [IpMeHeHVe NTPU3HAKOB JeTMMOCTH

LeJIbIX YKhCes: OCTATKHU 110 MOZYJ/IHO




91

[IpyMeHeHre NTPU3HAKOB J€TMMOCTU
1jesbIX uKces: anroput™m EBknuza s
peleHus 3a/1au B Le/bIX YUC/Iax




92

KonTposbHas pabora: "Teopus mjesbix
yucen"

93

CucTeMa ¥ COBOKYIHOCTb YPaBHEHUM.
PaBHOCH/IbHBIE CUCTEMBI U CUCTEMBI-
C/lefiCTBUS

94

CucTremMa ¥ COBOKYITHOCTb YPaBHEHUIA.
PaBHOCU/IbHBIE CCT@MBI U CUCTEMBbI-
Ce/ICTBUSI

95

OcHOBHBIE METO/IbI PeIlleHUs CUCTeM U
COBOKYITHOCTeM paljuoHaIbHBIX
ypaBHeHUI

96

OcHOBHbIE METO/IbI PeIlIeHUs CUCTeM U
COBOKYITHOCTeM UppaLiMOHaIbHbIX
ypaBHeHUI

97

OcHOBHBIE METO/IbI PeIlleHUsI CUCTeM U
COBOKYITHOCTEH MOKa3aTe/TbHbIX
ypaBHeHUI

98

OcHOBHbIE METO/IbI pellleHUs CUCTeM U
COBOKYITHOCTeM MoKa3aTe/bHbIX
ypaBHeHUI

99

OcHOBHbIE METO/IbI PeIlleHHs CUCTeM U
COBOKYITHOCTeM JiorapupMuyecKkux
ypaBHeHUI

100

OcHOBHbIE METO/IbI PeIlleHNs CUCTeM U
COBOKYITHOCTeH JIorapupmMuiecKux
ypaBHeHUI




101

HPI/IMEHeHI/Ie CHUCTEM K pEeIlIeHHHO
MaTeMaTH4YeCKHX 3d47a4 U 3aa4 U3




pa3/InYHbIX 00/1acTel HayKu U pealbHOU
JKWU3HU, UHTepIIpeTalysi ToJTyueHHbIX
pe3y/bTaToB

102

IIpumeHeHre CUCTEM K pelLleHU0
MaTeMaTUUeCcKUX 3aZilau U 3ajau v3
pa3/InYHbIX 00/1acTel HayKu U peabHOU
JKU3HU, UHTepIIpeTaLysi MoJTyueHHbIX
pe3y/bTaToB

103

[TpuMeHeHre HepaBeHCTB K pelIeHHH0
MaTeMaTHUeCKHX 3aJau U 3a/1ay U3
pa3/IMYHbIX 00/1acTel HayKu U peabHOU
YKU3HH, UHTEPIPEeTALUs TTOTyYeHHBIX
pe3y/bTaToB

104

KonTtponbHas pabora: "Cucrembl
paLOHA/IbHBIX, UPPALIMOHATBHBIX
TIO0Ka3aTe/IbHBIX U JI0Tapu(MUIeCcKuX
ypaBHeHuUI"

105

ParioHanibHble ypaBHeHUsI C
rapaMeTpamu

106

ParvioHanbHble HEPaBEeHCTBA C
rlapaMeTpamu

107

ParjuoHasnbHbIe CUCTEMBI C TapaMeTpaMu

108

VppaijyoHanbHble ypaBHEHUS,
HepaBeHCTBa C MapameTpamMu

109

VpparyoHanbHble CUCTEMBI C
rapaMeTpamu




110

[Toka3aTe/ibHBIE YPAaBHEHHs, HEPABEHCTBA
C rmapaMeTpamMu




111

[Toka3arenbHbIe CUCTEMBI C TapaMeTpaMU

112

Jlorapudmuueckue ypaBHeHus],
HepaBeHCTBa C TlapaMeTpamMu

113

Jlorapudmuueckue CUCTEMBI C
rapaMeTpamu

114

TpuroHomeTpryeckue ypaBHeHUs C
rapaMeTpamu

115

TpuroHomeTpuueckue HepaBeHCTBA C
rlapaMeTpamu

116

TpuroHoMeTprUyecKre CUCTEMBI C
rapameTpamu

117

[TocTpoeHue 1 ucce0OBaHUe
MaTeMaTHUeCKUX Mojiesieil peabHbIX
CUTYyalui C TOMOIL[bIO YPaBHEHUI C
rapaMeTpamu

118

[TocTpoeHue 1 ucce0OBaHUe
MaTeMaTHUeCKUX Mojiesiei peasbHbIX
CUTYalUi C TOMOIIbI0 CUCTEM
ypaBHeHUH € TapameTpaMu

119

[TocTpoeHue 1 ucce0OBaHUe
MaTeMaTHUeCKUX Mojiesieil peabHbIX
CUTYalUi C TOMOIbI0 CUCTEM
ypaBHeHUH € TapameTpaMu

120

KoHTpospHas pabora: "3agaun c
rnapaMerpamu’

121

[ToBTOpeHUe, 006006IIeH e,
cuCTeMaTtv3alys 3HaHuW: "YpaBHeHus"




122

[ToBTOpEHUe, 06006ITIeHHE,
cUCTeMaTr3alys 3HaHuu: "YpaBHeHUs"

123

[ToBTOpEHue, 06001eHIe,
CUCTeMaTv3alys 3HaHuM: Y paBHeHUSI.
Cucrembl ypaBHeHUH"

124

[ToBTOpeHUe, 06006ITIeHME,
cucTeMarr3anys 3HaHud: "HepaBeHcTBa"

125

[ToBTOpEHUe, 006006ITIeHHE,
cucTeMaTu3alus 3HaHuu: "HepaBeHcTBa"

126

[ToBTOpEHUe, 006006ITIeHHE,
cucTeMaTH3alus 3HaHul: "HepaBeHcTBa"

127

[ToBTOpeHUe, 06006IIeHME,
cucTeMaTu3anus 3HaHuu: "TIpousBoHas
Y eé ipuMeHeHue"

128

[ToBTOpeHUe, 06006IIeHME,
cucTeMaTtu3anus 3HaHuu: "IIpousBoHas
U eé ipuMeHeHue"

129

[ToBTOpEHUe, 006006IIeH e,
cucTeMaTr3anus 3HaHuu: "TIpousBoHas
U eé ipumMeHeHue"

130

[ToBTOpEHUE, 06006IIEHNE,
cucTeMaTHu3alus 3HaHui: "VIHTerpan u
ero rpuMeHeHue"

131

[ToBTOpEHUE, 06001IeHHE,
cucTeMaTH3alus 3HaHu: "OyHKIUU"

132

[ToBTOpEHUE, 0600IIIEHHE,
cucTeMaTHr3alus 3HaHul: "OyHKIUN"




[ToBTOpEHUe, 06006ITIeHHE,

133 cucTeMartv3auys 3HaHuu: "OyHkumun" 1
134 WToroBast KOHTpoJIbHasi paboTa 1 1
135 WToroBasi KOHTpO/IbHasi paboTa 1 1
136 [ToBTOpEHMUE, o6o6u_1eH1:1e, 1
CUCTeMaTHh3aLusl 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




YEBHO-METOJUYECKOE OBECIIEYHEHUWE OBPA3OBATEJ/IBHOI'O

ITPOOECCA

1.MopakoBuu A.T'. u p. Anrebpa 1 Haua/la MaTeMaTH4eckoro aHanu3a. 10 -11
K/1acchl. B 2 4. YueOHMK U 3a[]JaUHMK /IJIs yUal[uxcsi o0ieobpa3oBaTebHBIX
yupexxaeHuii (mpoduibHbIi ypoBeHb) - M.: MHeMo3uHa
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