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ITOACHUTEJIbHASA 3AIINNCKA

YuebHbili Kypc «Anrebpa ¥ Hayajsa MaTeMaTHUeCKOrO aHa/v3a» SIB/SeTCS OJHUM W3
HanboJiee 3HAUMMBIX B TIPOTpaMMe CpejHero o0iero oOpa3oBaHUS, MMOCKOJBKY, C OJHOU
CTOPOHBI, OH ObecrieurBaeT WHCTPyMeHTalbHYyIO 0a3y [ M3yueHUs BCeX eCTeCTBEeHHO-
Hay4HbIX KypPCOB, a C [pyroil CTOPOHBI, (OPMUPYET JIoTHUeCKoe 1 abCTpakTHOe MbIIlIeH e
00yuJarIrXxcss Ha ypOBHe, HeOOXOJUMOM /il OCBOeHUs] MH(OPMAaTHKH, 00IIeCTBO3HAHUS,
WCTOPUM, CJIOBECHOCTU U [JPYTUX [AUCLUIUIMH. B paMkax pgaHHoro ydeGHOTro Kypca
oOyuarolliecsi OB/aZieBalOT yHUBEPCAJTbHBIM SI3bIKOM COBpPeMEHHON HayKHu, KOTopas
dbopmynupyeT CBOU JOCTHXKEHHs B MaTeMaTuueckou dhopme.

YuebHbii Kypc anre6pbl ¥ Hauaa MaTeMaTUUeCKOTO aHau3a 3ak/a/blBaeT OCHOBY IS
YCIIeIIHOTO OB/IaJileHUss 3aKOHaMM (U3UKU, XWMUHM, OWOIOTWM, TMOHMUMAaHHS OCHOBHBIX
TeH/|eHLIUI pa3BUTUSI SKOHOMUKU U OOIIeCTBEHHOW >KWU3HU, T03BOJISIeT OPUEHTHPOBAThCS B
COBpPEMEHHBIX LIM(POBLIX U KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO MCIO/Ib30BaTh UX /IS
JanbHeliero obpa3oBaHuss W B TIOBCEJAHEBHON >XU3HU. B TO ke BpeMsi OB/ajieHHe
abCTpakTHBIMA U JIOTMUECKW CTPOTMMHU KOHCTPYKLMSMH anrebpbl U MaTeMaTU4ecKoro
aHajaM3a pa3BHBaeT yMeHMe HaXOJWUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTUHHOCTD,
[I0Ka3bIBaTh YTBEP)K/AEeHUs C MOMOILbI0 MHAYKLIUW U pacCy»/1aTh JAeJyKTUBHO, NCIO/b30BaTh
0000111eHMe ¥ KOHKpeTH3alyio, abcTparvpoBaHye M aHajorut, (opMupyetr KpeaTUBHOE U
KPUTHUYECKOe MbIILIeHHe.

B xoje u3yueHusi yue6HOro Kypca «Anrebpa ¥ Hadaja MaTeMaTUUYeCKOTO aHa/IK3a»
oOyuarolyecs: MoJiyyaroT HOBBIM OMBIT pelleHWs MPUK/IAJHBIX 3aJau, CaMOCTOSITe/TbHOIO
TOCTPOEHUsI MaTeMaTUUeCKUX Mo/iesiell peaslbHbIX CUTYal|id, WHTEePIpeTauy MoJyuYeHHbIX
pellieHni, 3HaKOMSITCS C PUMepaMy MaTeMaTHUeCKHUX 3aKOHOMEePHOCTel B MPUpo/ie, HayKe
Y UCKYCCTBe, C BbIZAIOIMMUICS MaTeMaTHYeCKUMU OTKPBITHUSIMU U UX aBTOPaMH.

YuebHbIl Kypc 06siaZiaeT 3HAUMTE/bHBIM BOCIIMTATeIbHBIM IOTEHL[MAa/lIOM, KOTOPBIi
peasu3yeTcss Kak uepe3 yueOHbIM Marepuas, CIOCOOCTBYHOIMIMK (DOPMHUPOBAHUIO HAyUHOTO
MHUDOBO33peHUs, Tak W 4epe3 creuuduKy yuyeOHOW JeATenbHOCTH, TpeOytolei
MPO/IOJDKUTENIbHOM  KOHLIEHTPALMM BHUMAaHUs, CaMOCTOSITe/TbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TMOy4YeHHbI! pe3y/bTar.

B ocHoBe MeToAuKu 0OyueHUs asrebpe ¥ HauajaM MaTeMaTHUeCKOrO aHau3a JIeXKUT
JiesiTe/TbHOCTHBIM TPUHLIUTT 00yUYeHusl.

B cTpykType yuebHOro Kypca «Asrebpa M Hayaja MaTeMaTHMUeCKOTO aHa/r3a»
BbIJle/IeHbl  C/ie/lylollie CoJiep>KaTelbHO-MeTofuuecKie IUHUK: «Uucia U BBIYUCEHUS»,
«DyHKIIMM U rpaduKu», «YpaBHEHUs] U HepaBeHCTBa», «Hauama maTeMaThueckoro
aHam3a», «MHOXecTBa M JiorvkKa». Bce OCHOBHBIE COZlep)KaTe/lbHO-MeTOAUUecKue JTMHUN
M3yYaroOTCs Ha MPOTSDKeHWH ABYX jieT 00yueHHsl Ha YpOBHe cpeHero o0Iero oopa3oBaHus,
eCTeCTBEHHO [IOTOJIHASL [JpYr Jpyra M IIOCTeNIeHHO HachlllasgCh HOBBIMA TeMaMH U
pa3zzenaMu. [aHHbBIN yueOHBINA KypC SIB/ISIETCS WUHTETPATUBHBIM, TTOCKOJBKY O0BeJuHSeT B
cebe cojiep)KaHWe HECKOJIBKMX MaTeMaTHUeCKUX [AUCLUIUVIMH, TakKuX Kak airedpa,



TPUTOHOMETPHS, MaTeMaTHUeCKU aHa/u3, TeOpHsi MHOXKeCTB, MaTeMaTHdecKasl JIOTMKa U
npyrue. Ilo Mepe Toro Kkak oOyuyarolivecs OBJ/afieBalOT BCE 0Oojiee  IIMPOKUM
MaTeMaTUUeCKHUM arrapaTroM, Y HUX IT0C/Ie/JOBaTe/IbHO JOPMHUPYETCS M COBEPIIIEHCTBYETCS
yMeHHe CTPOMTb MaTeMaTHUeCKyl0 MOZie/ib peasibHOM CHUTYyal[il, NPUMEHSITh 3HaHW,
MoJiyueHHble TpPU HW3ydeHUH yuyeOHOTO Kypca, [/ pelIeHHUsI CaMOCTOSITebHO
cchopMy/IMpOBaHHOW MaTeMaTUUeCKOM 3a/laul, a 3aTeM MHTepIIpeTHPOBaTh CBOM OTBeET.

Copep>kaTelbHO-MeTO[UUeCKast JHHUS «UuWcjia W BBIUKMC/AEHHWS»  3aBepIIaeT
cdopMUpOBaHre HaBLIKOB MCIT0/Ib30BaHMs 1eHCTBUTEIBHBIX UKCes, KOTOpoe ObLJI0 HauaTo Ha
ypOBHE OCHOBHOTO o00irero o6pa3oBaHus. Ha ypoBHe cpezgHero o0iiero obpa3oBaHUs
ocoboe BHUMaHUe Yy/eyseTcss (POPMHUPOBAHWIO HABBIKOB PpalLMOHA/IbHBIX BBIUYMC/IEHUH,
BK/IIOUAIOIIMX B Ce0Sl MCIIO/b30BaHUE Pa3/MuUHBIX (JOPM 3aliCH 4YKC/ia, YMEHHe Je/aTh
TIPUKU/IKY, BBITIOJIHATh TIPUOIMKEHHBIE BBIUMC/IEHHUS, OI|eHWBATh UYKC/IOBBIE BBIPayKEHUS,
paboTaTb € MareMaTHYeCKUMM KOHCTaHTaMU. 3HAaKOMble OOydYarolUMCs MHOKeCTBa
HaTypaJIbHBIX, 1[e/IbIX, PALIMOHA/bHBIX U JeMCTBUTETBHBIX YUCes IOTIOMHSIIOTCS MHOYKeCTBOM
KOMIUTEKCHBIX urcesl. B KaKIOM M3 3TMX MHO>KeCTB PAaCCMaTPUBAIOTCS CBOMCTBEHHBIE MY
cietyryeckie 3a7aud U Orepaluu: JejleHWe Halles0, OlMepUpoBaHHWe OCTaTKaMu Ha
MHO>KeCTBe IIeJIbIX uKcesi, 0coOble CBONCTBA pal[MOHA/TBHBIX W WPPALMOHAIBHBIX UHCe,
apudmMeTrHyeckue oOrepalydd, a Takke W3BJeueHHWe KODHS HaTypajibHOW CTeleHd Ha
MHOYKeCTBe KOMIUIEKCHBIX uMces. Byarofapsi roc/jefioBaTe/lbHOMY PpacCIIMpPeHU0 Kpyra
WCTIO/Tb3yeMbBIX UMCe/ ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TIPUMEHEHHs [IIsi PelleHust
Pa3MUUHBIX 3a/lau (OpPMHUpYyeTCs TIpe/iCTaB/eHre O eIMHCTBe MaTeMaTUKW KakK HayKd U eé
PO/ B TIOCTPOEHWH MOJesiell peajibHOTO MHpa, IIIMPOKO HCTIOJb3YIOTCS 0000IieHre U
KOHKPeTH3arysl.

JIunusi «YpaBHEHUsI M HEPAaBeHCTBa» peayim3yeTcsl Ha MPOTsHKeHWH BCero o0ydeHus: Ha
ypOBHe cpeAHero o0imiero o06pa3oBaHUs, TOCKOMBbKY B KaXAOM pa3jene [IporpamMmbl
TIpe[yCMOTPEHO pellileHWe COOTBeTCTBYHOIIMX 3ajay. B pe3ysnbraTe oOyuaroijuecs
OBJIQZIEBAIOT  Pa3/IMUHBIMM  METOJ[aMH  peIlleHHsI  Pal[OHA/bHBIX, HPPal[OHA/IbHBIX,
TOKa3aTeNbHbIX, JorapuMUUecKux W TPUTOHOMETPHUUYECKHX YpaBHEHW, HEPABEHCTB U
CUCTeM, a TakkKe 3a/ay, COJep)Kall[uxX TapaMeTpbl. [losydeHHble yMeHHUsS IIIMPOKO
WCTIOJTB3YIOTCSL TIPM HKCC/IeJOBaHUM (YHKI[UH C TIOMOI[bI0 TIPOM3BOAHOM, TIPU PpellieHuH
NMPUK/IAJHBIX 3a/[ad W 3aJad4 Ha HaXOXK/JeHHEe HauOOMbIIMX W HAaUMEHBIINX 3HaueHWH
dbynkmn. /laHHasi cofiepykaTe/ibHasi IMHUS BK/IIOUaeT B cebst Takke (OpMUPOBaHUE YMEHUU
BBITIO/THATh PacuéThl 10 (hopmysiaM, TIpeobpa3oBaHusi paliOHA/IbHBIX, UPPALIMOHATBHBIX U
TPUTOHOMETPUYECKUX BbIDA)KEHUH, a TakKe BbIpOKEHWM, COJepXKall[uX CTereHu W
norapudmbl. bnarosapst u3yueHuro anreOpanyeckoro MaTepuasa MPOMCXOIUT AabHeMliee
pa3BUTHE aJTOPUTMUUYECKOTO M aOCTPAaKTHOTO MBIIUIeHHsT 00ydarouuxcs, (HhOpMUPYIOTCS
HaBBbIKK JIeJYKTUBHBIX PacCy’>KJeHHuM, paboThl C CUMBOJILHBIMU (pOpMaMM, TIpe/iCTaBIeHMUs
3aKOHOMEpPHOCTel M 3aBUCHMOCTelM B BUjle PaBeHCTB W HepaBeHCTB. Anrebpa mpejsaraeT



3¢ (eKTUBHbIE UHCTPYMEHTHI [I/Isi pelllieHus] NMPAaKTUUeCKUX U eCTeCTBeHHO-Hay4HbIX 3a/au,
HarJIsiHO IeMOHCTPUPYEeT CBOM BO3MOXXHOCTHU KaK s13bIKa HayKH.

CopeprkaTebHO-MeTofuuecKast MTUHNUS «PyHKI[UH 1 rpadHKH» TeCHO TePeryieTaeTcs C
OPYTUMH  JIMHUSIMH ~ yueOHOTO Kypca, TIOCKOJbKY B KAKOM-TO CMBICJe  3afiaéT
MoC/ie[JOBaTe/lbHOCTh ~M3yueHUsi MaTepuasia. VI3yueHWe CTeleHHOM, [OKa3aTelbHOMU,
Jorapu(mMUUeckoli U TPUTOHOMETPUUECKUX (PYHKLMW, WX CBOWCTB U TIpadHKOB,
WCT0/Tb30BaHue (DYHKLMM [i7Isi pellleHus 3a/lay U3 APYTruX y4yeOHBbIX MPeJMeTOB U peasibHOU
JKU3HU TeCHO CBSI3aHO KakK C MaTeMaTUUeCKWM aHau30M, TakK U C pellleHWeM ypaBHeHUW U
HepaBeHCTB. [Ipu 3TOM Oo0JibIlIOE BHUMaHUe yenseTcss (OPMUPOBAHUIO YMEHUSI BbIpaXkaTh
dbopMyaMu 3aBUCMMOCTH MEXy pa3WyHbIMA BeIMYUMHAMM, WCCIe0BaTh I10/yYeHHbIe
(GyHKUMH, CTPOMTh MUX rpaduku. Marepuan 3TOM COJep)KaTe/JbHOM JIMHWW HaleleH Ha
pa3BUTHE YMEHHI U HaBbIKOB, MTO3BOJISIOLIMX BbIpa)XKaThb 3aBUCUMOCTH MEX/y BeJIMUMHAMU B
pa3nuuHol (opme: aHaIUTUUeCKOW, Tpaduueckoli U cjloBecHOW. Ero wusyueHue
CTIOCOOCTBYET Pa3BUTHIO a/TOPUTMHUUYECKOTO MBIIIEHUs, CITOCOOHOCTH K 000OIeHHI0 U
KOHKpeTU3al1K, UCI0/Ib30BaHMIO aHAIOT .

CopepxarenbHasi uHUA  «Havasa  MaremMaTMueckoro aHaausa»  MO3BOJISIET
CYLL[eCTBEHHO paCIIMPUTh KPYT KaK MaTeMaTUueCKUX, Tak U TIPUK/IaAHbIX 33/lay, AOCTYITHBIX
o0yuarolumMcsi, TaKk KaKk y HHUX TIOSB/ISIETCS BO3MOXKHOCTh CTPOWTH TPA(QUKH C/I0KHBIX
byHKIMNA, onpeensaTh WX HauOO/blllMe W HaWMeHbIIIMe 3HaueHHs, BBIUMC/IATH TUIONIAIN
¢uryp u o0O0BEMBI Ten, HaXOAWUTb CKOPOCTA U YCKOpeHusi TiporieccoB. [laHHas
cojflep>KaTe/ibHasi JIMHUSI OTKPbIBAaeT HOBble BO3MOXXHOCTU TIOCTPOEHHsI MaTeMaThUueCKUX
MoO/ieJiel peasibHbIX CUTYalLWi, M03BOJIsseT HaXOAUTh Haulyulllee pelleHue B TIPUK/IaJHbIX, B
TOM  4YKWC/e  COLMaJbHO-9KOHOMMUYECKUX,  3a/layaX. 3HAaKOMCTBO C  OCHOBaMH
MaTeMaTHUeCKOr0 aHajv3a CIoCcoOCTByeT pa3BUTHIO  abcTpakTHOro,  (opmanbHO-
JIOTUYECKOTO W KpeaTMBHOTO MblIlIlJIeHHs], (OPMUPOBAHUIO YMEHWM paclio3HaBaTh
TIPOSIBJIEHUST 3aKOHOB MaTeMaTHKW B HayKe, TeXHHUKe U UCKyccTBe. OOyyaromyecs y3HarT O
BBI/IAIOLLXCS pe3yJ/ibTaTaX, MOyYeHHbIX B X0/le pa3BUTHsI MaTeMaTUKU Kak HayKu, U 00 ux
aBTOpax.

Copep>kaTebHO-MeTO[UUecKasi JIMHUSA «MHOXecTBa U JIOTHKa» BK/IIOYaeT B ceOst
3/IeMEHTbl TEODUM MHOXKECTB M MaTeMaTUueCKOW JIOTMKU. TeopeTMKO-MHO>KeCTBeHHbIe
Tipe/iCTaB/IeHHsl POHU3BIBAIOT BeCh KYpPC LIKOJbHON MaTeMaTUKH M TpejjiaratoT Hauborsee
YHUBEPCa/bHbIN $3bIK, 00BeAUHSIONINI BCe pa3/e/ibl MaTeMaTUKU U e€ TPWIOXKeHUM, OHU
CBSI3bIBAIOT pa3Hble MaTeMaTHMUecKre JUCLUIUIMHBI U UX TIPWIOXKEHUsI B e[lMHOe 1iefloe.
[To3TOMY Ba’KHO /IaTh BO3MOXHOCTb 00y4YaroiieMycsi TOHUMAaTh TeOPeTUKO-MHOXKeCTBeHHbIH
A3bIK COBPEMEHHOW MaTeMaTWKU M HCII0J/Ib30BaThb €ro /Jisi BbIPa)KeHHSI CBOMX MBIC/IEH.
[pyrum Ba)KHBIM MPU3HAKOM MaTeMaTHWKHU KaK HayKW Cjie[lyeT MpH3HaThb CBOUCTBEHHYIO et
cTporoctb 000CHOBaHMU W C/le[[OBaHWe  OMpeAe/JIEHHBIM TIPaBWIaM  IIOCTPOEHUSs
Jl0Ka3aTeJbCTB. 3HAKOMCTBO C 37IeMeHTaMHd MaTeMaTUuecKOW JIOTUKA CIocoOCTByeT
Pa3BUTHIO JIOTUUECKOTO MbIIIIeHUs O0yuarol[uxcs, TI03BOJIIET WM CTPOUTb CBOU



PacCCY’)KIEHHSI Ha OCHOBe JIOTUUECKMX TMpaBWI, (OPMUPYeT HAaBBIKH KPUTUUECKOTO
MBIIILJIEHHSI.

B yuebHOM Kypce «Asrebpa ¥ Hayajia MaTeMaTH4YeCKOTO aHajau3a» IPUCYTCTBYIOT
OCHOBbI ~MaTeMATUUYECKOTO MOJIeJTMPOBAHUS, KOTOpble TIpM3BaHBI  CITOCOOCTBOBATH
(hOpMHMpOBaHNI0 HABBIKOB ITOCTPOEHUS MOJe/iel peaslbHbIX CHUTYyaIl[|ii, UCC/IeZIOBAaHUS STUX
Moziesield C TIOMOIIbIO armapara ajreOpbl ¥ MaTeMaTHUYeCKOTO aHajik3a, WHTepIpeTalvu
TIOJIyYeHHBIX pe3y/bTaToB. Takue 3alaHus BIUIETeHBI B KaXKZbld U3 pa3/le/ioB TPOrpaMMBblI,
TIOCKOJIbKY BeCh Marepuajq y4yeOHOTO Kypca IITMPOKO WCIIO/b3YeTCs /Il pelleHus
NIPUKJIAAHBIX 3a7ad. [Ipy pelleHMM peanbHBIX TPAKTHUECKUX 3a7ad  00yuarolyecs
pa3BUBAOT HaAO/MIOAATE/ILHOCTh, YMEHHe HaXOAWTb 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCITI0/Ib30BaTh aHAJIOTHI0, 000011]aTh M KOHKPeTHU3UpPOBaTh MpobsieMy. [lesiTelbHOCTb TIO0
(dhopMUpPOBaHMIO HABLIKOB pellieHus TPUK/IaJHbIX 3a/lau OPraHU3yeTcs B Mpoljecce U3yueHust
BCEX TeM yueOHOro Kypca «Anrebpa v Hauaja MaTeMaTHUYeCKOr0 aHa/Ii3a».

Ha wusyuenme yuebHOro Kypca «Asrebpa W Hauajla MaTeMaTHYeCKOrO aHa/Id3a»
oTBoAuTCS 272 uvaca: B 10 kiacce — 136 yacoB (4 yaca B Hefiento), B 11 kacce — 136 yacoB
(4 yaca B Hefie/n1O).



COAEPXXAHUE OBYUEHUA
10 KJTIACC

Yuc/ia ¥ BBIYUC/IeHUA

ParoHasnbHble  unciia.  OOBIKHOBEHHBbIe U JeCATHYHble /IpOOM, TPOLIEHTHI,
beckoHeuHble Tiepuoguueckrde Apobu. [IpuMeHeHue apobeli U TMPOLIEHTOB il pelleHus
TIPUKJIaJIHBIX 3a/jay M3 pa3/IMuHbIX OTpac/erd 3HaHWW U pealbHOM XKU3HM.

HevicTBUTeNbHBIE YKC/ia. PaljoHaibHbIe ¥ UppalLjMOHa/IbHbIe uncia. ApudMeThyeckre
orepaLyy C JeMCTBUTebHBIMA YMCIaMU. Moay/b JeMCTBUTeIbHOTO UMC/a U ero CBOMCTBA.
[TpubmKEHHBIE BLIYKMC/IEHWS, TIpaBWIa OKDPYIJIEHHUS, TPUKWJKA W OLleHKa pe3y/bTaTa
BBIYMCJIEHUH.

CreneHb C uenbIM MokKa3aTeneMm. buHom HbtoToHa. Vcmosb3oBaHWe moAXOAsLLEH
dopmMbI  3aMUCU  [IeMCTBUTENBHBIX UWCe/N [l pelleHds MpaKTAYeCKuX 3ajjad U
TIpe/iCTaB/IeHNs JaHHBIX.

ApudmeTruecKkuii KOpeHb HaTypa/ibHOM CTeNeHU U ero CBOMCTBa.

CrerneHb C palMOHa/JbHBIM TOKa3aTejseM U eé CBOMCTBA, CTeNeHb C [|eHCTBUTETbHBIM
TIOKas3areJsieM.

Jlorapudwm uucnia. CBoiicTBa siorapudma. [JecaTuuHble U HaTypaJibHbIe JIOTapU(pMbI.

CHHyC, KOCUHYC, TaHT€HC, KOTaHI'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, aDKKOCHHYC U
apKTaHTeHC UKC/I0BOr0 apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA

ToxzecTBa U TOXAeCTBeHHble TpeoOpa3oBaHMsl. YpaBHeHHe, KODeHb YpaBHEHUSl.
PaBHOCH/TbHBIE YpaBHEHUsI U ypaBHeHUsI-Ciie/IcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBbIE METO/IbI pellleHUs] 1[eflbiXx W JPOOHO-pallMOHaNbHBIX ypaBHEHUN U
HepaBeHCTB. MHOroueHsl OT OJHOM MepeMeHHOM. [lesleHMe MHOrouwieHa Ha MHOTOUJIEH C
octatkoM. Teopema be3y. MHorouseHsl ¢ LeabiMu Ko3duinentamu. Teopema Bueta.

[Tpeobpa3oBaHus YMCIOBBIX BhIPA)KEHUM, COZiepyKallliX CTeleH:d U KOPHHU.

WppaiyoHaneHble  ypaBHeHUs. (OCHOBHble MeTOZbl pellleHus] HppaldOHATbHbIX
ypPaBHEHMM.

[Toka3atenbHble ypaBHeHUs:. OCHOBHBIE MeTO/IbI PellleHts [T0Ka3aTeIbHbIX YPaBHEHU.

[Tpeobpa3oBaHuie BeIpaXKeHU, CO/leprKalluX JoraprudMbI.

Jlorapupmuueckre ypaBHeHUs. OCHOBHbIE METO/bl peLlIeHHs JIOrapu(MUUecKux
ypPaBHEHMM.

OcHOBHbIe TpUroHOMeTpryeckue Gopmysibl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHX
BbIpakeHWH. PellleHre TPUrOHOMETPHUUYECKUX YPaBHEHUM.

PemieHue cucteM JIMHEHWHBIX YpaBHeHWW. Marpuija CUCTeMbl JIMHEHWHBIX YpPaBHEHHUHU.
Omnpezenurens MaTpULbl 2X2, ero reOMeTPUYECKHUM CMBICJI U CBOWCTBA, BBIUMCIEHHUE €r0
3HaueHWsl, TNpPUMeHeHWe OmpejeauTeNns [JJs pelleHUs CHUCTeMbl JIMHeWHBbIX YpaBHEeHWUU.



PemleHne npuk/aafHbIX 337lau C MMOMOLLBIO CUCTEMBbI JIMHEeHMHBIX ypaBHeHUW. VccnenoBaHue
TIOCTPOEHHOU MOZe/TM C TIOMOILbI0 MaTPUL] U OTpe/ie/IUTeeln.

[TocTpoeHye MaTeMaTHUUeCKUX MOJEe/Ied pealbHOM CUTyaliu C TMTOMOLLBbIO ypaBHEHUM U
HepaBeHCTB. [IpyMeHeHre ypaBHEHMM UM HEPABEHCTB K PELIeHHI0 MaTeMaTHYeCKUX 3aZiad U
3a/]a4 M3 pa3MUHbIX 00/1acTeil HayKW U peasbHOM >KU3HMU.

DyHKIUU U TpauKu

®dyHKUys, criocobbl 3a7aHusi QyHKUMU. B3aumHO obpaTHble dyHKUMU. Kommo3uius
¢dyukuuii. I'padvk dyHKIMU. SneMeHTapHbIe ipeobpa3oBaHusi rpaUKoB QyHKIIHA.

Ob6nacte ormpefiesleHdss W MHOXeCTBO 3HaueHMM ¢QyHkuun. Hymu ¢yHKuyu.
ITpomMe)XyTKH 3HaKOMOCTOSAHCTBA. YETHBIe Y HeUéTHbIe PyHKUMU. [Teprioguueckre QyHKLMN.
[TpoMeXXyTK1 MOHOTOHHOCTU (PYHKIMM. MaKCUMyMbl U MUHUMYMbI (GyHKIUU. Hanbosnbliee
Y HauMeHblllee 3HaYeHUs1 (PYHKLIMU Ha POMEXKYTKe.

JluneliHasi, KBajpaTuuHasi U  JApoOHO-7MHelHass ~ QYHKIMU.  OeMeHTapHoe
WCC/IeJ0OBaHNe U TIOCTPOeHYe UX Ipa(uKoB.

CreneHHasi (yHKLIUSI C HaTypa/JbHBIM U 1ie/ibIM TOKa3aTesieM. E€ cBoMCTBa U rpaduk.
CroiicTBa 1 rpaduK KOpHS N-Ol cTereHU Kak (yHKIMUA 0OpaTHOMW CTereHU ¢ HaTypa/bHbIM
MOKa3aTeJieM.

[Toka3aresnbHas U JjorapudMuyeckas (QYHKIMM, UX CBOWCTBA U TIpaduKu.
Wcrnionb3oBanuve rpad@ukoB GyHKLUWN J/1s1 pelleHusl ypaBHEHUM.

TpuroHoMmeTrprueckass OKPY>XHOCTb, OIpefie/ieHhe TPUTOHOMETPUYECKUX (QyHKLWN
YKCJIOBOTO apryMeHTa.

@yHKUMOHA/IbHbIE 3aBUCHMOCTU B peasibHBbIX Ipoleccax M sBaeHUsX. ['paduku
peasibHbIX 3aBUCUMOCTEM.

Havyana MmaTeMaTH4eCKOro aHa/iu3a

[TocnemoBaTenbHOCTH, Cr1oco0Obl 3a/laHUsi  TI0C/1e/10BaTeIbHOCTEM. Mertop
MaTeMaTUueCcKO WHAYKLUMU. MOHOTOHHble W OrpaHWYeHHble I10C/eZl0BaTe/IbHOCTH.
VcTopusi BOSHMKHOBEHUSI MaTeMaTHyeCKOro aHa/iM3a Kak aHanu3a 6eCKOHeYHO MaslbIX.

Apudmernueckass U reoMeTpuyeckas TiporpeccMd. beckoHeuHO —yObIBaroras
reomerpuueckasi rporpeccus. Cymma 6OeckoHeuHO yObIBaroljeil TeoMeTpUUecKOu
riporpeccud. JIMHEMHbIM W SKCIOHEHIUa/JbHbIM pocT. Uucio e. dopmyna CI0KHBIX
npoueHToB. M crnons30BaHWe MPOrpecCcMy [/isl pelleHusl peasibHbIX 3aJay MPUK/IaJHOr0
Xapakrepa.

HenpepriBHble (QYHKIMM M UX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI I'Pa(UKOB
¢y, CBoMCTBa (DyHKLMI HelpepbIBHBIX Ha OTpe3Ke. MeTo/ MHTepBasoB /il peLleHNs
HepaBeHCTB. [IpumMeHeHVe CBOMCTB HeNpepbIBHBIX (PYHKIMH /i1 pelleHus 3a7ay.

[lepBass ¥ BTOpasg mpousBoAHble (yHKUMK. OnpejeneHne, TreOMETPUYECKUNW U
(bur3UUecKuil CMbIC/ TTPOM3BOIHOM. Y paBHeHUe KacaTeabHOU K rpaduKy (QyHKIMH.

ITpou3BogHble 371emMeHTapHbIX (yHKUMN. [Ipon3BojgHast CymMmbl, IpPOW3Be/EeHUS,
YaCTHOTI'O ¥ KOMIIO3ULIUKM (PYyHKLMH.



MHoxecTBa M JIOTUKA

MHOXeCTBO, oOrepaluyd HaJ, MHOXEeCTBaMM M WX CBOWCTBA. [uarpammbl Ouinepa—
BenHa. IIprMeHeHMe TeOpPeTUKO-MHOXXECTBEHHOI'O ariapara [/l OMMUCaHUsl peasibHbIX
TIPOL[ECCOB U SIBJIEHUM, TIPY PeIIeHrH 3aJjau U3 JPYTUX yueOHbIX IpeIMETOB.

OmnpegeneHve, TeopeMa, CBOMCTBO MaTeMaTUUeCKOTO 0O0BeKTa, C/e/iCTBUE,
[l0Ka3aTesbCTBO, paBHOCUJIbHbIE YpaBHEHUS.

11 KJTACC

Yuc/ia 41 BIUMC/I€HUA

HarypanbHble v penbie yuciaa. [IpuMeHeHve NpPU3HAKOB [e/MMMOCTH LieJbIX UHKCell,
HauOospilil 0b1ui genmurtens (mamee — HOJ) w1 HammeHbIliee o0iijee KpaTHOoe (Janee —
HOK), octaTkoB 110 MoAy/it0, anroputMa EBKnuzia /i peliieHys 3a7ay B 1]e/TbIX UKC/Iax.

KomrmiiekcHble uwncia. Asrebpanueckas W TpUTOHOMeTpuueckass (OpMBI 3aricu
KOMILJIEKCHOTO  uucia.  ApudMeThueckve oOrnepalu C  KOMIUVIEKCHBIMA — UYMC/IaMU.
M300pakeHre KOMIUIEKCHBIX uHCeql Ha KOOpAMHATHOM Tiockoctu. dopmyna Myaspa.
KopHu n-oli cTeneHUW U3 KOMILJIEKCHOTO uuc/a. [IprMeHeHVe KOMILIEKCHBIX UWCeN s
perieHus1 (PU3NUeCKUX U reOMeTpUUeCKUX 3aau.

YpaBHeHHus U HepaBeHCTBa

Cucrema U COBOKYITHOCTb YpPaBHEHWW M HepaBeHCTB. PaBHOCW/IbHBIE CHUCTEMBI U
CUCTeMbI-C/ie[iIcTBUSL. PaBHOCU/IbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTrOHOMETPUUYECKHUX YpaBHEHHH C TIOMOIIbI0 TPUTOHOMETPUUECKOM
OKPY’>KHOCTH. PellieHre TPUrOHOMETPHUUECKHUX HepaBeHCTB.

OCHOBHBIE MeTO/bI pellleHUs] MToKa3aTeIbHbIX 1 JIOrapu(p)MUUeCcKriX HepaBeHCTB.

OCHOBHbIE METO/IbI pellieHus1 UppaLiMOHa/IbHbIX HEPABEHCTB.

OCHOBHbIe  METO/Ibl  pelleHuss CUCTeM U  COBOKYITHOCTEM  paldOHAJIbHBIX,
MppalMOHaMbHbBIX, TOKa3aTebHbIX U JJorapU(MUUeCKUX YpaBHEHUM.

YpaBHeHUs1, HEPaBeHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IprMeHeHMe ypaBHEHUI, CUCTeM Y HEPaBEHCTB K pellleHUI0 MaTeMaTU4yecKUX 3ajiau u
3aJ]au W3 pa3/MUHbIX oO/acTeli HayKW W peajbHOW >KU3HH, WHTEpIIpeTalysi MOoTy4YeHHbIX
pe3y/IbTaToB.

DyHKIUU U TpaduKu

I'paduk kommnosuiyu GyHKLWN. ['eomeTpryeckrie o0Opa3bl ypaBHEHU Y HepaBeHCTB Ha
KOOPAWHATHOM TIJIOCKOCTH.

TpuroHoMmeTpruueckue (PyHKIMH, UX CBONCTBA U IPa(UKHU.

['padrueckne MeToAbl pellieHUWs] ypaBHEHWM U HepaBeHCTB. ['paduueckue MeTO[bl
pelleHus 3a1a4 C mapaMeTpaMu.

Wcnonb3oBaHve rpa@ukoB (PYHKUWW AJj1s1 UCC/IeIOBAaHUSI MIPOLIECCOB U 3aBUCUMOCTEM,
KOTOpbIe BO3HUKAIOT TPH PpeIlleHUH 3a/lad W3 APYTUX y4ueOHBIX TIPeMETOB U peasibHOU
JKU3HMU.



Havyana MaTeMaTH4eCKOro aHa/iu3a

[IpuMeHeHre TNPOU3BOJHOM K MCC/IeLOBAaHUIO (YHKLUMKA HAa MOHOTOHHOCTb U
SKCTpeMyMbl. HaxoxxeHue HauOOJbIIEro W HauMeHbIero 3HaueHWil HerpepbIBHOU
(YHKLMN Ha OTpe3Ke.

[IpumeHeHVe MPOM3BOAHOU /I HAaXOXK[EHWS HaWIydlllero pelleHvsi B IPUKJIaJHBIX
3ajjavax, [/ orpeziesieHus CKOPOCTH U YCKOPeHHUs Ipoliecca, 3ajaHHOro (POpMyJ/ion WH
rpaukom.

[TepBooOpa3Hasi, 0OCHOBHOE CBOMCTBO TepBO0Opa3HbixX. [lepBooOpa3Hbie 3/ieMeHTapHbIX
¢yHkuuii. [TpaBusia HaxoXKAeHus TepBOOOpPa3HBbIX.

Nuterpan. I'eomeTpuueckuid CMBICJ WHTerpasa. BeluvcieHve onpenenéHHOro
uHTerpasa 1o ¢opmyse HetoToHa-JlelibHULIA.

[lpuMeHeHUe WHTeTpana [jisi HAXOXKAEHHUs TIUIOMIa/iell TIOCKUX ¢Guryp u oObeéMOB
reOMeTpUYeCcKUX TeJl.

[Tpumepsl peleHuu muddepeHIMaNbHbIX  ypaBHEHUM. MaremaTnyeckoe
MO/IeJIMPOBAHUE peasibHbIX MPOLIECCOB C MOMOILBI0 AU(depeHLManbHbIX YPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJIT'EBEPA U
HAUAJIA MATEMATUUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHE) HA
YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHNA

JINUHOCTHBIE PE3YJ/IbTATBI

1) rpakIaHCKOT0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTb TPaXKAAHCKOW TMO3ULMKA OOyuaroierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOro 00I1jecTBa, MpecTaB/ieHrue 0 MaTeMaTUUeCKUX OCHOBaX
(GYHKIIMOHUPOBAHUS Pa3/IMUHBIX CTPYKTYP, SIBJIEHHH, TIPOLeAyp T'PakKAaHCKOro oOIrecTBa
(BBIOOPBI, OTIPOCHI U PYTOE), YMEHHe B3auMO/[eHCTBOBATh C COLIMATBLHBIMUA WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKLIUSAMU U Ha3HAUEHUEM;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUS:

cchOpMUPOBAHHOCTh POCCUMCKON IPaXk/IaHCKOUW UIEHTUYHOCTH, YBa)KeHHsI K TIPOIITIOMY
M HaCTOSIIIeMY PpOCCUUCKOW MaTeMaTWKH, LIeHHOCTHOe OTHOIIeHUe K JOCTHKeHUsIM
POCCUMCKUX MaTeMaTUKOB W POCCHUHMCKOM MaTeMaTU4eCKOW IIKOJIbl, UCIIO/b30BaHUE 3TUX
JOCTKEHUM B JIPYTUX HayKaX, TEXHOJIOTHAX, chepax SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHWe [YXOBHBIX LIEHHOCTel POCCUMCKOTO Hapojia, ChHOpPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HaHWS, STUUYECKOrO TIOBeJEHUs, CBSI3aHHOTO C TPaKTUYeCKUM
NIpUMeHeHreM J0CTHXKeHU HayKu U JlesTe/TbHOCThI0 YUéHOT0, 0CO3HaHWe JIMYHOT0 BK/IaZia B
MOCTPOeHUe YCTOMUMBOTO OyAyIIero;

4) 3cTeTU4eCcKOro BOCIIUTAHUA:

3CTeTUUeCKOe  OTHOLeHWe K MWDy, BK/IOUas 3CTeTUKY MaTeMaThUueCKUX
3aKOHOMEpHOCTell, O0OBeKTOB, 3aZiau, pelleHWl, pacCyKJeHUd, BOCIPUMMYMBOCTb K
MaTeMaTH4YeCKUM aclieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢u3ruecKoro BOCIIMTaHUA:

chOpMUPOBAHHOCTh YMEHHUs TIDUMEHSITb MaTeMaTHUecKrWe 3HaHWs B MHTepecax
30poBOro U Ge3oracHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOILIEHWEe K CBOeMY 30POBbLIO
(3mopoBoe mMTaHWe, cCOAaTAHCUPOBAHHBIA PpEKHUM 3aHATHM W OT/bIXa, PperyJ/sipHas
¢du3nueckasi aKTUBHOCTb), (PU3HMUecKoe COBEPIIEHCTBOBaHWE TIPU 3aHSATHUSX CIIOPTUBHO-
03I0POBUTE/ILHOM JesiTeTbHOCTHIO;

6) TpyAOBOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY[Y, OCO3HaHWe LIEHHOCTH TPY/O/00Us, WHTepeC K pa3/InUYHbIM
chepam mpodeccuoHaNbHOW  /IeITe/IbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW U eé
TIPUIO’KeHUSIMH, yMeHHe COBepIllaTh OCO3HaHHBIM BbIOOD Oyayleit mpodeccund U
peasM30BbIBaThb COOCTBeHHbIe JKM3HEHHbIe TJlaHbl, TOTOBHOCTb W CIIOCOOHOCTH K
MaTeMaTHueCKOMy 00pa30BaHHI0O U CaMOOOpa30BaHUIO Ha TMPOTSHKEHUHW BCeW JKU3HM,
TOTOBHOCTb K AKTUBHOMY Yy4YaCTHUIO B pellleHWH TIPaKTUYeCKUX 3ajauy MaTemMaTUueCKOu
HaripaB/IeHHOCTH;



7) 3K0/I0TUYeCKOr0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb 3KOJIOTUUECKOM KYJIbTYPbl, TMOHUMaHWe B/USHUS COLMAIbHO-
5KOHOMUYECKUX TPOLIeCCOB Ha COCTOSIHWE TMPUPOJHOM U COLMAIbHOM Cpejibl, OCO3HaHWe
rj00a/ibHOTO ~ XapakTepa 9KOJIOTUYECKUX Tpo0bsieM, OpHeHTalusi Ha T[pUMeHeHHe
MaTeMaTHUeCKWX 3HaHUW [/ pelleHUs 3ajau B 001acTH OKpy)Karwollled cpejpl,
TJIaHUPOBaHUe TIOCTYTIKOB U OL|eHKM UX BO3MOXKHBIX TIOCTIeCTBUM /IS OKPY»KalolLleil cpeJibl;

8) neHHOCTH HAyUHOT0 NO3HAHUA:

C(pOPMHUPOBAHHOCTb MHMPOBO33PEHUs, COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKW U OOIIEeCTBEHHOM TMpPAaKTUKHU, TOHMMaHWe MaTeMaTUueckKol HayKd Kak
cdepnl yesoBeueckoW JesITe/IbHOCTH, 3TAllOB eé pasBUTUS W 3HAUMMOCTH /il Pa3BUTHS
LMBU/IU3ALIUM, OBJIafleHhe $3bIKOM MaTeMaTUKd U MaTeMaTh4yecKoW KyJ/bTypoll Kak
CpeJCTBOM MO3HAHUS MHPA, FOTOBHOCTb OCYILECTB/ISITh TIPOEKTHYH U UCC/Ie[0BaTeNbCKYHO
JesITe/IbHOCTh UHUBU/YaIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Ba3oBble jioruyeckue AeiicTBUsI:

BBISB/ISITH M XapaKTepH30BaTh CYIleCTBeHHbIE MPHU3HAKM MaTeMaTHYeCKuX OObEKTOB,
TIOHSATUM, OTHOIIEHWN MeXAy TIOHATUAMU, (OPMYIUPOBaTh OIpejie/ieHUs] TIOHATHUH,
yCTaHaB/MBaTh CYIleCTBeHHBIM TPH3HAK KaacCHdUKaI[MH, OCHOBaHUs /51 00001eHus U
CpaBHEeHUSsI, KpUTepUU MPOBOIUMOI0 aHaJTN3a;

BOCTIpUHUMAaTh, ()OPMYJ/IMPOBaTh U MpPeoOpa3oBhIBaTh CYXKAEHUS: YTBEPAWUTENbHbIE U
oTpuliaTe/ibHbIe, eIMHAYHbIe, YaCTHBIE U 00IIHe, YC/IOBHbIE;

BBLISIBJISITh MaTeMaTUUeCKHe 3aKOHOMEePHOCTH, B3aMMOCBSI3U U MIPOTUBOPeuns B (hakTax,
JNaHHBIX, HAO/MIOMEHUSIX W YTBEP)KAEHUSX, TMpeJjiaraTb KPUTEPUM [l  BbBISBJIEHUS
3aKOHOMEPHOCTEM Y TIPOTUBOPEUNH;

Jies1aTh BBIBOJIbI C MCTIO/b30BaHHWEM 3aKOHOB JIOTHKU, AeJYKTUBHBIX U WHIYKTHUBHBIX
YMO3aK/IF0UeHHM, YMO3aK/IFoueHHi 10 aHa/loTh;

TIPOBO/IUTh CAaMOCTOSITe/TLHO /l0Ka3aTe/IbCTBa MaTeMaTUUeCKUX YTBepXKAeHU (TipsiMbie
W OT TIPOTUBHOIO), BbICTPAUBAaTh apryMeHTal|l0, TIPUBOJUTL TPUMeEPbl U KOHTPIPHUMEpHI,
000CHOBBIBaTh COOCTBEHHbIE CYKAEHUs U BBIBO/IbI;

BbIOMpaTh crocob perieHUs yueOHOM 3a/laud (CpaBHMBAaTh HECKOJbKO BapUaHTOB
pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIUN C YUETOM CAMOCTOSITEJIbHO BbIZIe/IEHHBIX
KPUTEPUEB).

Ba3oBble ucc/ieioBaTe/IbCKHUe JeHCTBHS:

WCIIO/Ib30BaTh ~ BOTPOCHI  KaK  HCCAe0BATEe/NIbCKMM  WHCTPYMEHT  TI03HaHUS,
dbopMy/poBaTh BOIPOCH], (UKCHUPYIOIIMe TPOTUBOpeure, TIpo0/eMy, YyCTaHaBIWBATh
MCKOMOe U JlaHHOe, (hOpMUPOBATh TUMOTe3Y, apryMeHTHPOBaTh CBOIO TIO3UL[1I0, MHEHUE;



TIPOBOJIUTh CaMOCTOSITE/IbHO ~CIIAHWPOBAHHBIA 3KCIIEPUMEHT, WCC/Ie[OBaHUE TI0
yCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTHUeCKOr0 0ObeKTa, sIB/IEHUS], TIPOIeCCa, BBISBIEHUIO
3aBUCUMOCTEHN MeXXy 00beKTaMu, IBJIeHUsIMU, TTPOL[eCCaMU;

CaMOCTOSITeJIbHO  (hOpMy/IMpOBaTh  0000IIeHHss ¥ BBIBOABI I10  pe3y/bTaTaM
NPOBE/IEHHOTO HAOJMIO/IeHHs], WCC/IeOBAHUS, OIIeHHWBAaTh [JOCTOBEPHOCTH IOJYUYEHHBIX
pe3y/IbTaToB, BLIBOZOB U 0000ITIeHHH;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE TPOIIECCa, a TAK)Ke BBIABUTATH MPEATIOI0KEHHUS
0 €ro Pa3BUTHH B HOBBLIX yC/IOBHSIX.

Pabora c uadopmanmeii:

BBISIB/IATE ZieULIUThl MH(MOPMAIUH, JaHHBIX, HEOOXOAUMBIX ZIJii OTBETa Ha BOIPOC U
JUTSI PeIlieHusT 3a/jauu;

BbIOMpaTh WHGOPMAI[MI0O W3 MCTOYHWKOB PpAa3/IMYHBIX THUIIOB, aHAIM3HMPOBATh,
CHCTEeMaTU3UPOBATh W MHTEPIIPETUPOBaTh WH(OPMALMIO pa3/IUYHBIX BHAOB W (opm
TIpe/ICTaB/IeHNST;

CTPYKTYpHUPOBaTh HMH(OPMAIMIO, TIPeJCTaBIsSTh €€ B  pa3IWuHbIX  (opmax,
WJUTIOCTPUPOBATh rpaduuecKy;

OLIEHWBAThb HAJEKHOCTb MH(MOPMAIMM TI0 CaMOCTOSITe/IbHO C(HOPMYJTUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHHBEPCAa/TbHbIe YueOHbIe JeHCTBUS

OO61ienue:

BOCIIPUHUMATh ¥ (POPMYJ/IMPOBATh CY)K/I€HUSI B COOTBETCTBHU C YCJIOBUSMHU U TIJISIMH
o0I1leHus], ICHO, TOYHO, TPAMOTHO BBIPa’KaThb CBOIO TOUKY 3PEHMS B YCTHBIX U MHUCbMEHHBIX
TEKCTaX, /laBaThb TIOSICHEHHUs TI0 XOAY peIlleHHs 3a/laui, KOMMEHTHPOBATh I10/TyYeHHBIH
pe3y/bTar;

B XOZie 00CYKIeHHs 3a[jaBaTh BOIIPOCHI 10 CYIIIECTBY 00CYKJaeMOM TeMbl, TTpob/IeMbl,
pelllaeMoM 3a/laui, BbICKA3bIBaTh U/IeH, HalleJIeHHbIe Ha ITOMCK PeIeHus], COTIOCTaB/IATh CBOU
CYXKZEHUs C CY)KIeHUsMU JpPYTUX YYaCTHUKOB [uajiora, OOHapy)KUBaThb pasuuve u
CXO/ICTBO TO3ULIUH, B KOPPEKTHOU (hopMe opMyIMpOBaTh Pa3HOT/IACHs, CBOM BO3pa)KeHHS;

TIPe/ICTAaB/SATh Pe3y/IbTaThl PeIlleHus 3aZlaud, SKCIIepPUMeHTa, UCC/IeIOBaHMsl, TPOEKTa,
CaMOCTOSITe/ILHO BbIOMpaTh ¢opMaT BBICTYIUIEHWSI C Y4Y€TOM 3a/lau Tpe3eHTal[udl U
ocobeHHOCTel ayTUTOPUH.

Pery/iaTUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE AeHCTBUA

Camoopranusanus:

COCTaB/ISATh T/IaH, aJifOPUTM pellieHHrsl 3aflaud, BbIOMpaTh Criocob pereHus ¢ y4éTom
UMEIOIIUXCS  PecypcoB M COOCTBEHHBIX  BO3MOXXHOCTe, apryMeHTHpOBaThb M
KOPPEKTUPOBATh BAPUAHTHI PEIlleHUM C yU6TOM HOBOW MH(OPMal[UH.

CaMOKOHTPO/Ib, SMOIJMOHA/IHBIA UHTE/JIeKT:



B/Ia/IeTh HaBbIKAMHU TI03HaBaTe/bHON pedIeKCMM KaK OCO3HAaHUSI COBEpIIaeMbIX
JeNCTBUM W  MBICIUTENBHBIX TIPOLIECCOB, WX pe3y/bTaToOB, B/aJeTh CrocobamMu
CaMOTIPOBEPKU, CAMOKOHTPOJIS TIPOL[eCca U pe3yJibTaTa pellleHUss MaTeMaTHUeCKOH 3a/1aum;

TIpeIBUJETh TPYAHOCTH, KOTOpPble MOTYT BO3HWKHYTH TIPU PeIlleHUH 3ajjaui, BHOCHUTh
KODpPEKTHBLI B [leITeTbHOCTb Ha OCHOBe HOBBIX OOCTOSATeNBCTB, AAHHBIX, HAW[€HHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OlLIeHHMBaThb COOTBETCTBHE pe3y/ibTaTa L€ W YC/IOBUSIM, OOBSICHSATH TPUUMHEI
JOCTYDKEHHUS] WM HeJOCTW)KEeHUsI Pe3y/IbTaTOB JleATe/TbHOCTH, HaXOJuUTh OIIMOKY, ZaBaTh
OLIeHKY TIPUOOpPETEHHOMY OIIBITY.

CoBMecTHas 1efiTe/TbHOCTh:

MOHMMAaTh W HCII0/Ib30BaTh TPEMMYIIeCTBA KOMAHJHOM W WHIWBUYaJbHOW pPabOTHI
TIPU pellieHnH yueOHBbIX 3a7iau, TPUHUMATh I1[eJIb COBMECTHOU /lesITe/TbHOCTH, TI/ITAHUPOBATh
OpraHM3allii0 COBMECTHOM pabOThI, pacripeZiesiaTh BUABI Pab0T, J0roBapuBaThCs, 00CY>K/AaTh
TIPOLIeCC 1 pe3ybTaT paboThl, 000011[aTh MHEHHST HeCKOJIbKUX JTFOZIEH;

y4acTBOBaTh B IPYIIOBBIX hopMax paboThl (00CyKeHss, 00MeH MHeHUM, «MO3TOBbIe
IITYPMbI» W HHBIE), BBITIOJHATh CBOIO YacThb pabOThI ¥ KOODJUHUPOBATh CBOU [I€HCTBHUS C
IPYTUMU ujleHaMU KOMaH/Ibl, Ol[eHMBaTh KaueCTBO CBOEro BK/a/la B OOIIMI MPOAYKT II0
KpuTepHsiM, chopMy/IMPOBAaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koniy obyuenuss B 10 k/iacce oOyYarOL[uiics TMOMYUUT C/IeAYIOIIMe TMpeJMeTHbIe
pe3ysibTaThl 10 OTAE/NbHBIM TeMaM pabodeil TporpaMMbl yueOHOTO Kypca «Asrebpa u
Hayasjia MaTeMaTHyeCcKoro aHam3a»:

Yuc/ia ¥ BBIYUC/IEHUA:

cBOOOJHO  OmepupoBaTh  TMOHATUSMU:  pal[MOHa/bHOe  uucio, OeckoHeuHas
nepuoAnueckas Apobb, TPOLIeHThI, UppaljioHaTIbHOe YKMC/I0, MHOYKECTBA PalMOHA/IbHBIX U
JeNCTBUTETbHBIX UKCesl, MOAY/b JeHCTBUTE/LHOTO UHC/Ia;

NIPUMEHATb ApOOW W TIPOLIEHTHI I PelleHUs MPUKIAAHBIX 3aJad W3 Pa3InuHBIX
oTpac/ied 3HaHUM U pealbHOM KU3HUY;

TIPUMEHATh TIPUOMVKEHHBIE BBIUMC/IEHHs, TIpaBU/ia OKPYTJIeHUs], TIPUKUAKY U OLIEHKY
pe3yJibTaTa BbIUMC/IEHUH;

cBOOO/IHO OTepUpOBaTh TOHSITUEM: CTeleHb C Lie/lbiM TI0Ka3aTejieM, HMCIO/b30BaTh
MO/IXO/SAIIY 0 (DOPMY 3alUCH JeMCTBUTENbHBIX YUCe/ sl pellieHusl TIPaKTUUecKrux 3ajau U
TIpe/ICTaB/IeHUsI JaHHBIX;

cB00OO/IHO OTIePUPOBATh MOHSATHEM: apri(MeTHUeCKH KOpeHb HaTyPa/lbHOU CTeTieHH;

cB00OO/IHO OTIepUPOBATh MOHSITHEM: CTeleHb C palMOHA/IbHBIM M0Ka3aTeseMm;

cBOOO/IHO OMepHpOBaTh MOHATHAMU: JorapyudM uucia, JeCSITHUYHbIe W HaTypasbHbIe
norapudmbi;



cBOOOJHO OMepUpOBAaTh MOHATUSMU: CUHYC, KOCUHYC, TaHTe€HC, KOTaHTeHC UKCI0BOrO
apryMeHTa;

OTIepUPOBaTh MOHATUSIMU: aDKCUHYC, aPKKOCUHYC U apKTaHTeHC YMC/IOBOTO apryMeHTa.

YpaBHeHNs U HepaBeHCTBa:

cBOOOJHO  OmepupoBaTh TIOHSATUSIMU:  TOXKAECTBO, ypaBHEHHe, HepaBeHCTBO,
PaBHOCHU/IbHBIE YDAaBHEHUS U YDPaBHEHUsI-C/1e/ICTBUSI, PABHOCU/IbHbIE HEPAaBEeHCTBa;

MPUMEHSATb pa3/IMuHble MEeTO/bl pellleHHs PalMOHaNbHbIX W APOOHO-paljMOHAIbHBIX
ypaBHEeHUH, MPUMEHSITh METO/, UHTePBaJIOB /1Jis1 PellieHUs] HepaBeHCTB;

cBOOOJHO OTepupoBaTh MOHSATUSMU: MHOTOU/IEH OT OZHOM NepeMeHHON, MHOTOUJIeH C
LelbIMM  KO3((ULIMeHTaMy, KOPHM MHOrO4Y/IeHa, INPUMEHATb JieJleHMe MHOIO4WwIeHa Ha
MHOTOUJIEH C 0CTaTKOM, TeopeMy be3y u Teopemy BueTta /151 pelieHus 3a/1ay;

CBOOOJHO OMepUpOBaTh TMOHATHUSMU: CUCTeMa JIMHEWHBIX YpaBHEHWM, MaTpulia,
orpefie/uTe/Ib MaTpUlibl 2 X 2 W ero reoOMeTpUYecKuil CMBIC/, WCIO0Jb30BaTh CBOMCTBA
orpefieuTenis 2 X 2 i BBIYWC/AEHUS ero 3HaueHusl, NPUMEHSTb OINpeJe/uTeny JJis
pellieHus] CUCTeMbl JIMHEMHbIX YpaBHEeHUM, MO/Ie/ITMPOBaTh peasibHble CUTYalluy C TIOMOILIbIO
CUCTeMbl JIMHENHbIX ypaBHEHUH, NCC/IeJ0BaTh NMOCTPOEHHbIE MO/Ie/IM C TIOMOILIbI0 MaTpUL] U
orpefiesiuTe e, UHTePIPeTHUPOBaTh M0JyUeHHbI pe3y/bTaT;

HCIT0/Tb30BaTh CBOMCTBA AEMCTBUI C KOPHSIMHU J1JIs1 TIpeo0pa30BaHus BbIpaXKeHH;

BBITIOJIHATh TIpeoOpa30oBaHusl UKMC/IOBLIX BbIpaXKEHUW, COZiepKallliX CTereHu C
paLMOHa/IbHBIM [10Ka3arTesem;

WCII0/b30BaTh CBOWCTBa JorapudmoB [ TipeoOpa3oBaHusi JiorapuMUUYeCcKUX
BbIPDa)KEHUH;

cBOOO/IHO ~ OMepypoBaTh  TOHATUSIMU:  UppAllMOHa/bHbIE,  TIOKa3aTe/lbHble U
norapudMuuecKkie ypaBHEHMs, HAXOJWTb WX peIlIeHHss C TIOMOIIbI0 PaBHOCU/IbHBIX
Nepexo/i0B UK OCYILeCTBJIsIs IPOBEPKY KOpPHel;

NPUMEHSITb  OCHOBHblE ~TPUrOHOMeTpuueckue ¢Gopmysbl s  TpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BbIDa)KeHUH;

CcBOOOJHO OMepUpOBaTh IIOHATHEM: TPUTOHOMETPUUYECKOe ypaBHEHWe, TPUMEHSITh
HeoOxoiuMble HOPMY/JIbI /I/1s1 pellieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKHUX YPaBHEHU;

MOJIe/IMpOBaTh peajibHble CUTyallud Ha s3blKe aarebpbl, COCTaB/SATH BbIpa)KeHUS,
ypaBHeHHsl, HepaBeHCTBA MO YC/AOBUIO 3a/lauM, HCC/e/0oBaTh TIOCTPOEHHble MOJeNn C
MCTI0/Ib30BaHUEM arirapara ajareophl.

DyHKUUU ¥ rpaduKu:

cBOOOJHO OMepupoBaTh MOHATUSAMU: (QYHKLMS, crocoObl 3aaHusi QyHKIMU, B3aUMHO
oOpatHble GYHKIMM, KOMIO3ULIMs QYHKLUM, rpaduk GyHKLUH, BIMOIHITD /leMeHTapHbIe
npeobpa3oBaHusi rpaUKoB (HyHKIIUI;

cBOOOJHO OMepupoBaTh MOHATUSAMU: 00J1aCTb OMpefie/ieHUsT U MHOXXeCTBO 3HaueHUit
GyHKUMH, Hy/1W (QYHKLMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



cBOOO/IHO OTIePUPOBAaTh TIOHATHSMHU: UETHbIE W HeuéTHbIe (YHKI[UH, TTepHOoJuUYecKue
(GyHKUMY, TMPOMEXYTKM MOHOTOHHOCTH (YHKLWW, MakKCHUMyMbl U MHUHUMYMbI (DYHKLIUH,
Haubosblliee U HaMMeHblllee 3HaueHre (QYHKIMU Ha TIPOMEeXYTKe;

CBOOOJHO OMepUpOBaTh MOHATUSMU: CTereHHasi (YHKIUS C HaTypa/JbHbIM U Le/IbIM
rokasaresieM, rpavk CTereHHOW (PYHKI[MY C HaTypa/ibHbIM U 1]e/IbiIM T0Ka3aresieM, rpaduk
KODHSI N-0l CTereHy Kak QyHKLMKU 0OpaTHOM CTerleHU C HaTypaJ/ibHBIM IT0Ka3aTesieMm;

OrepypoBaTh TIOHATUSMU: JMHEMHasi, KBaJlpaTUUHas W APOOHO-MHeMHasi (yHKIIUH,
BBITIOJIHATD 3/IEMEHTapHOe MCC/IelOBaHUe U ITOCTPOeHHe X rpa(rKoOB;

cBO0OO/IHO OTIEpUPOBATh MOHATUSIMU: TIOKa3aTe/ibHasA U jorapudmuueckas GyHKINU, UX
CBOMCTBA U rpavku, UCMO0/Ib30BaTh UX TPadUKK AJisl pellleHUs] ypaBHEeHU;

cBOOO/IHO OTIepUPOBATh MOHSITUSIMU: TPUTOHOMeTpUUeCKasi OKPY>KHOCTb, Oripefie/ieHue
TPUTOHOMETPUUeCKUX (DYHKIIMM YUCIOBOTO apTyMeHTa;

WCI0J1b30BaTh Tpaduku GyHKUUN AJ/1s1 UCC/IeJOBaHUs TIPOLIECCOB U 3aBUCUMOCTeN MpU
pellleHrH 3aJjau U3 JPyrux yueOHBIX MpeAMeTOB U peasbHOMN )KHU3HH, BhIpaKaTh (hOpMyIamMu
3aBUCUMOCTU MeXX/ly BeJIMUMHAMU;

Hauana MaTeMaTH4eCKOro aHa/iu3a:

cBOOO/IHO OTIepUpOBATh TIOHATUSAMU: apuMeThUecKass ¥ reoMeTpUuecKast TIporpeccus,
6eckoHeyHO yObIBarolljas reoMeTpuyecKasi MpPOrpeccusi, MTMHEUHbI W SKCIIOHEeHIUa/IbHBIN
pocT, ¢GopMyJia CJIOXKHBIX MPOLIEHTOB, UMETh TIPe/ICTaB/IeHHe O KOHCTAHTE;

VICITI0J/Ib30BaTh MPOrPEeCCHH [I/Isl PeLleHus] peabHbIX 3a/ja4 MMPUKJIaJHOTO XapaKTepa;

cBOOO/IHO  OTEpPUpPOBaTh TIOHATHSAMU: TI0C/IeZIOBATEeTbHOCTb, CIMOCOOBI  3aJaHUs
1oc/ieJOBaTeIbHOCTEed, MOHOTOHHbIE W OrpaHWYeHHbIe T10C/Ie[0BaTeJbHOCTH, MMOHHMMATh
OCHOBBI 3apO’K/IeHUsI MaTeMaTHYeCKoro aHaM3a Kak aHanu3a 6eCKOHeYHO MaslbIX;

cB0OO/IHO OTepHPOBaTh MOHATUSIMH: HerpepbiBHbIe (YHKI[UH, TOUKH pa3pbiBa rpaduka
(GYHKILMH, aCUMITTOThI TpaduKa GyHKLINUMY;

cBOOO/IHO OTepUpOBaTh TOHATUEM: (PYHKLIMS, HellpepbiBHasi Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HEIPepPbIBHbIX (DYHKLWM [1/151 PeLleHrs 3a/1ay;

cBOOO/IHO OTeprpoBaTh TIOHATHSIMHU: TiepBasi W BTOpasi IPOU3BOAHBIE (YHKIUH,
KacaTesbHas K rpaduKy QyHKIWY;

BBIUUC/IATh TIPOM3BO/IHbIE CYMMbI, TNPOM3BEAEHUs,, YaCTHOIO M KOMIIO3ULIMM [ABYX
(GyHKIMH, 3HaTh IPOU3BO/HBIE 3/IeMeHTAapPHBIX (PYHKIIWM;

VICII0J/Ib30BaTh I'€OMETPUYECKUA U (PU3UUEeCKUM CMBIC/I MPOM3BOLHOU [JI peLleHus
3a/1au.

MHo>xecTBa ¥ JIOTMKa:

cBO0OO/IHO OTIepUPOBaTh MOHSATUSIMU: MHOKECTBO, OTlepal{iy Ha/l MHOYKeCTBaMU;

VCII0/Ib30BaTh TEOPETHMKO-MHOXXECTBEHHBIM —anmapar JJjis ONKWCAHUS  peasibHbIX
TIPOLECCOB U SIBJIEHUM, TIPY PeIlieHnH 3a/jau 13 J[PYTUX yueOHbIX MpeiIMeTOB;



cBOOO/IHO OTEpPUpPOBaTh TMOHSATHUSIMU: OIpefie/ieHre, TeopeMa, ypaBHeHHe-CJIe/ICTBUE,
CBOMCTBO MareMaTH4eCKOro o00beKkTa, [0Ka3aTe/lbCTBO, PaBHOCH/IbHbIE ypaBHEHHS W
HepaBeHCTBa.

K koHily obyuenusi B 11 kacce oOydJarOmuiics MOMYUYUAT CJAeAYIOIHe TIpeJMeTHbIe
pe3ynbTaThl MO OT/eAbHBIM TeMaM paboueli MmporpaMMbl yueOHOro Kypca «Asrebpa u
Hayajla MaTeMaTUueCKOro aHan3ax:

Yuc/ia ¥ BBIYUC/IEHUA:

cBOOO/IHO OMEpPUpPOBaTh IMOHATHUSAMH: HATypajbHOEe U IieJIoe UHC/I0, MHOXXeCTBa
HaTypa/bHbIX U 1|e/IbIX UMCes, UCI0/Ib30BaTh MPU3HAKKU [IeMMMOCTU Lienbix uucen, HO u
HOK HatypanbHbIX unces [jid pelueHus 3ajau, IpUMeHATh aJiropyutm EBKInza;

CcBOOOJHO OIepyupoBaTh TIOHATHEM OCTaTKa II0 MO/, 3alyChbiBaTh HaTypa/ibHble
yKC/ia B Pa3/IMYHBIX MO3ULUOHHBIX CUCTEMAaxX CUMC/IEHUS;

cBOOO/IHO OTIEpHUPOBATH TIOHATUSMU: KOMIUIEKCHOE UKC/I0 U MHOYKeCTBO KOMITJIEKCHBIX
yuces, TIPeACTaB/ATh KOMILJIEKCHbIe UHMC/a B anrebpanueckoii W TPUTOHOMETPUUYECKOU
dbopme, BLITIO/NHATL apudMeTUUeCKUe Orepariu C HUMU U u300pakaTh Ha KOOPAMHATHOM
IIJIOCKOCTH.

YpaBHeHHsA U HepaBeHCTBA:

cBOOOIHO  OmepypoBaTh  TOHATUSIMU:  UppAllMOHa/bHbIE, TIOKa3aTe/lbHble U
Jorapu@muyeckre HepaBeHCTBA, HAXO/UTh HX pelleHWs C TOMOILbI PaBHOCUIBHBIX
repexo/ioB;

OCYIIIeCTB/ISITHE 0TOOP KOpHEH NPy pellleHuH TPUTOHOMeTPHUUECKOT0 ypaBHeHHNS;

cBOOO/IHO OIepUpOBaTh TIOHATHEM TPUTOHOMETPUUECKOe HepaBeHCTBO, MPUMEHSTh
HeobxorMbie (HOPMYJIBI [I/1s1 PellieHHsI OCHOBHBIX TUTIOB TPUTOHOMETPHUUYECKUX HEPABEHCTB,;

cBOOO/IHO OIEpUpPOBaTh TIOHATUSMHM: CHCTEMa W COBOKYIMHOCTh YypaBHEHUH U
HepaBeHCTB, PABHOCU/IbHbIE CUCTEMbI U CUCTEMbI-C/IeZICTBUS, HAXOJUTh PellleHUs] CUCTEMbI U
COBOKYIMHOCTeH palMOHa/lIbHbIX, MPpPalMOHANIbHBIX, TOKa3aTeJbHbIX W JIOrapupMUUeCKUX
ypaBHEHUM U HEPABEHCTB;

pelaTh paljMOHa/bHbIe, WppAallMOHA/IbHbIE, T[IOKa3aTe/ibHble, JO0rapu@Muueckue U
TPUTOHOMETpUUEeCKUe YPaBHEHUsI U HePaBeHCTBa, Co/iepKalliie MOAYJ/IM U MapaMeTphl;

TIPUMEHSITh IpauyecKkie MeTOAbl [/Is1 pellleHUs] YpaBHeHWW U HePaBeHCTB, a TakKKe
3a/lau C MapaMeTpamy;

MO/Ie/TMPOBaTh peasibHble CUTYal[dd Ha sI3bIKe anreOpbl, COCTaB/ISATH BbIPAKEHUS,
ypaBHEeHUsl, HEPABEHCTBA M UX CUCTeMbl T0 YCJIOBUIO 3a/laui, MCC/e/J0BaTh MOCTPOEHHbIe
MO/Ie/IU C UCII0/Ib30BaHKeM arrapaTa aare0pbl, THTepPIIPeTHPOBATh M0/yUeHHbIN pe3y/ibTar.

dDyHKIUU ¥ rpadukn:

CTPOUTH TPa(PMKU KOMMO3ULMUA (DYHKLIUM C MIOMOIL[BI0 37IEMEHTApPHOI0 UCC/IeIOBAHUS U
CBOMCTB KOMITIO3ULIUH ABYX (PYHKIIUM;

CTpOUTH TeoMeTpUueckre o0Opa3bl ypaBHeHWM UM HepaBeHCTB Ha KOOpPJWHATHOMN
TIJIOCKOCTH;



cBOOO/IHO OTIePUPOBATh MOHATHUSAMU: TPahUKU TPUTOHOMETPUUECKUX (QYHKIIHIA;

MIPUMEHSITh (DYHKLIUU [71s1 MOZIe/TMPOBAHUS U UCCJIeJOBaHUs PeaslbHbIX MPOL|eCCOB.

Hauajsia MaTeMaTH4eCcKOro aHa/Iu3a:

WCI0/Ib30BaTh TMPOM3BOJHYIO /I UCC/e/loBaHUs (YHKIIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOAUTb HauboJIbIllee ¥ HaMeHblllee 3HaueHUst (DYHKLIMY HerpepbIBHOM Ha OTpe3Ke;

WCII0/Tb30BaTh TIPOM3BO/IHYIO /ISl HAXO0KeHUsT Hauyulllero pelieHys B MPUK/Ia[HbIX, B
TOM UHMCJIe COLIMa/IbHO-9KOHOMUUECKUX, 3aj/lauax, JJs orpefiesieHrsi CKOPOCTH U YCKOpeHUst
ripoiiecca, 3ajlaHHoro hopmyJioi Wiv rpadrukoMm;

cBOOO/IHO OrepupoBaTh TOHATUSIMU: TiepBooOpa3Hasi, oOrpefe/IéHHbIN HWHTerpaJ,
Haxo/IUTh TepBooOpa3Hble 37eMeHTapHbIX (YHKIMU M BBIYUC/IATD UHTErpaa mo gopmysie
HrroToHa-JIenoHUIa;

HaXOZWTD TI/IOIIA/IN TIFIOCKUX (GUTYDP U 0OBEMBI T/ C TIOMOIIbIO MHTerpasia;

VMMeTb MpeJCcTaB/eHue 0 MaTeMaTUYeCKOM MO/EeJVPOBaHMK Ha MpUMepe COCTaB/eHUs
nvddepeHIHabHbIX YPaBHEHU;

pelllaTh TIpUK/IaJiHble 3a/laud, B TOM UHC/JAe COLMAJbHO-3KOHOMUUECKOrOo U
¢bur3nueckoro xapakrepa, CpeJjCTBaMU MaTeMaTUUeCKOro aHasi13a.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
Ne HaunmMeHoBaHMe pa3/je/ioB U TeM (yudpoBbIe)
n/n NporpaMmsbI Bcero KonTporshet Tpakruyeciue oOpa3oBaTe/IbHBIE
e padoTsbI pPadoThI pecypen1
MHOXeCTBO JieiCTBUTE/IbHBIX UMCeL.
1 MHorouneHsl. PaliioHanbHble ypaBHeHUs U 94 1
HepaBeHCTBa. CHCTeMbI JIMHEHHBIX
ypaBHeHUM
5 ®yuHkuK U rpaguku. CreneHHast GyHKLUS C 1 1
1|eJIbIM [TOKa3aTesieM
3 ApudmMeTruecKuii KOpeHb N-0i1 CTereHu. 15 1
VppanjyoHanbHble ypaBHeHUS
4 ITokasarenbHast ¢GyHKUUs. [Toka3aTenbHble 10 1
ypaBHeHUs
c Jlorapudmuueckast pyHKLMS. 18 1
Jlorapudmuueckue ypaBHeHUs
6 TpuroHoMeTpryeckue BbIpaXKeHUs U 59 1
ypPaBHEeHUs
7 [TocnemoBaTeibHOCTU U TIPOTPECCUM 10 1
8 HenpeprwiBHble GyHKIMK. [Ipon3BogHas 20 1
9 [ToBTOpEHME, 0000IIIEHHE, CUCTEMATU3ALIUS c 5
3HaHWU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 K/TACC

KosmuecTBO uacoB JJ/IeKTPOHHBbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
KoHTpO/IbHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI pPadoThI pecypesI
1 WccnepnoBanue GyHKLMN C TIOMOILBIO 9 1
NIPOM3BOJHOU
2 ITepBoOOpa3Has ¥ UHTerpas 12 1
3 I'papviku TPUrOHOMETPUUYECKUX (YHKLIMI. 14 1
TpuroHomeTprueckye HepaBeHCTBa
4 VppauyoHanbHble, MoOKa3aTelbHble U 24 1
norapvudmMuuecKre HepaBeHCTBa
KowmruiekcHeie yncia 10 1
HarypanbHble ¥ 1je/ble yncia 10 1
CucTeMbl paljuOHa/IbHBIX, UPPALMOHA/IBHBIX
7 ToKa3aTe/bHbIX U JIorapuMUUeCcKrx 12 1
ypaBHEHUM
8 3a/lauu C mapameTpamu 16 1
9 [ToBTOpEHMeE, 0000IIeHIe, CCTeMaTU3aLus 16 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonnyecTrBo yacos 1 JJIeKTPOHHBbIE
aTra
Ne nudpoBbIe
Tema ypoka KonTposbHble | IIpakTHyeckue | H3YyUE€HH
n/n Bcero o0Opa3oBare/IbHBIE
paboTbI padoThI A
pecypchl
1 [[MHO>XeCTBO, oreparjuu HaJi MHO)KeCTBaMU 1
1 X CBOMCTBA
2 uarpammsl JOiinepa-BeHnHa 1
3 [IpumeHeHVe TeOpeTUKO-MHO)KeCTBEHHOTO 1
aririapara JJisl pelieHus 3aja4y
ParrioHanbHbIe urcia. OObIKHOBEHHBIE U
4 JleCITUUHBIEe TPOOH, ITPOLIEHTHI, 1
OeckOHeuHbIe TIEpHOANUECKHe Ipoou
ParpioHanbHbIe urcia. OOBIKHOBEHHbBIE U
5 JleCSITUUHBIEe IPOOH, ITPOLIEHTHI, 1
OeckoHeuHbIe TIepHOANYEeCcKre Apobu
6 [TpumeHeHure poOeii ¥ TIPOLIEHTOB ISt 1
pelleHust MPUK/IaHbIX 3a7a4
; [TpumeHeHye ApoOel 1 TIPOLIEHTOB ISt 1
pelleHust MPUK/IaHbIX 3a7a4
3 [eticTBUTeTbHBIE UKC/a. PaljuoHa/ibHbIe U 1
HppaLMOHAaJIbHbIE YKC/Ia
9 Apudmetrueckue orepalijiu c 1
JIeACTBUTE/IbHBIMU YMC/IAMU
10 Mogynib AeiiCTBUTeBHOTO YMC/Ia U ero 1




CBOMCTBA

11

[Tpubm>kEHHBIE BHIYUC/IEHUS, TTPaBUIIA
OKpYT/IeHUsl, TIPUKKKA U OLleHKa
pe3yJibTaTa BbIUYMC/IEHUIN

12

OcCHOBHbIE METO/IbI PeLLeHUs Le/IbIX U
IpOOHO-palOHATEHBIX YPaBHEHUH U
HepaBeHCTB

13

OcHOBHBIE METO/bI PeLleHUs LeJIbIX U
IpOOHO-paLOHATBHBIX YPAaBHEHUH 1
HepaBeHCTB

14

OcCHOBHbIE METO/Ibl PelleHUs 1]e/IbIX U
JIPOOHO-palOHABHBIX ypaBHEHUN 1
HepaBeHCTB

15

MHorousieHbl OT OZJHOU TepeMeHHOM.
[eneHvie MHOTOU/IeHa HA MHOTOUJIEH C
ocratkoM. Teopema be3sy

16

MHorousieHsbl C 11e/1bIMA Ko3(hPuijeHTaMu.
Teopema Buera

17

PemeHne cucTtem JIMHEMHBIX YpaBHEHUN

18

Perienuve cucreM MMHEMHBIX ypaBHEHUMN

19

MaTpuiia CUCTeMbI TUHEHHBIX YpaBHEHUH.
Ornpegenvresis MaTpULibl 2X2, ero
reoMeTpUYeCKUM CMBIC/T U CBOMCTBA;
BBIUMCJ/IEHUE er0 3HauUeHUst

20

Onpegenvrenib MaTpULIbl 2X2, €ro
reoMeTpUYeCKUl CMBIC/T U CBOMCTBa;
BbIUKC/IEHUe ero 3HaueHUst

21

[TpriMmeHeHue onpefenuTes Jis pellieHus




CHUCTEeMbI JIMHEWHBIX YpaBHEHUM

22

PemeHvie npuk/iagHbIX 3aiau C IOMOILIBIO
CUCTeMBbI JINHEeHMHBIX YPaBHEHUMN

23

Pemenne npukiagHeIX 3aiad C IOMOILBIO
CUCTeMBbI JINHEeHHBIX YPaBHEHUM

24

KoHTponbHast paborta: "ParpioHa/ibHbIe
ypaBHeHUs U HepaBeHCTBa. CUCTeMBbI
JIMHEeWHbIX ypaBHeHNH"

25

OyHKIMs, Criocobbl 3aaHus QYHKIHH.
B3anmHo obpatHbie GpyHkImy. Kommo3urus

byHKIUH

26

I'paduk byHKLMU. DeMeHTapHbIe
ripeoOpa3oBaHys rpadukoB QyHKIMM

27

O6mnacTb orpe/iesieHHs1 1 MHOXXeCTBO
3HaueHUW PyHKiMKU. Hymu hyHKImM.
[TpoMeXXyTKU 3HaK TIOCTOSTHCTBA

28

YéTHble U HEUETHbIE (PYHKLMU.
[Teprognueckure ¢pyHKMKU. [IpomMexyTKI
MOHOTOHHOCTH (QYHKLMU

29

MakcriMyMbl U MUHUMYMbI YHKLIWU.
HaubonbIiiee 1 HavMeHblIlee 3HaUeHHe
(GYHKLIMY Ha IPOMEXXYTKe

30

JlvHeliHasi, KBaZjpaTU4Hasi U ApOOHO-
NUHelHas QyHKLUU

31

DJieMeHTapHOoe UCCeZjoBaHue U
rocTpoeHre rpauKoB 3TUX PYHKIUN

32

OneMeHTapHOe UCC/ie/JoBaHKe U
rocTpoeHre rpauKoB 3TUX PYHKIUN




CremneHb C Lje/IbIM ITOKa3ateaeM. buHOM

33 HeroToHa

34 CreneHs C LiesibIM NOKasaTesneM. bruHom
HeroToHa
CreneHHasi GyHKIUS C HaTypaTbHBIM 1

35 11e/IbIM TTOKa3aTtesieM. E€ cBolicTBa U
rpauk

36 KontponbHas pabora: "CremneHHast
¢dbynkius. Eé cBoiictBa u rpaduk”

37 ApudmeTrueckuii KOpeHb HaTypabHOU
CTeTeHu U ero CBOMCTBA

38 ApudmeTrueckuii KOpeHb HaTypabHOU
CTereHU U ero CBOMCTBA

39 [Tpeobpa3oBaHUsI YMCTOBBIX BBIPDAXKEHHUH,
CoJZlepyKalluX CTereH!u ¥ KOPHU

40 [Tpeobpa3oBaHMsI YMCTOBBIX BBIPDAXKEHHUH,
cofiep>KalluX CTereH!u U KOPHU

41 [Tpeo6pa3oBaHus UNC/IOBBIX BBIPAKEHHUH,
cofiep>KalluX CTereH!u U KOPHU
VppauuoHanpHble ypaBHeHHs. OCHOBHbIe

42 MeTO/Ibl PellleHrs UPPaLOHaIbHbIX
ypaBHEHUH
NppanyonaneHbie ypaBHeHrs. OCHOBHBIE

43 MeTO/Ibl pellleHHst UppaLMOHa/IbHbIX
ypaBHeHHUM
VppaimoHaneHele ypaBHeHHs. OCHOBHbIe

44 MeTO/Ibl PellieHUsI UppaliOHa/TbHBIX

ypaBHeHU!




PaBHOCU/IbHBIE TTepeX0/ibl B PelleHUH

45 VppaLMOHA/IbHBIX YPaBHEHUM

46 PaBHOCW/IbHBIE TT€PeXO0/Ibl B PellleHUH
VppaLMOHa/IbHBIX YPaBHEHUM

47 PaBHOCW/IbHBIE TT€PeXO0/ibl B PellleHUH
MppalLMOHAIbHBIX YpaBHEHUM

48 PaBHOCU/IBbHBIE TTepeX0/ibl B pelleHUH
MppaLMOHAIbHBIX YpaBHEHUM
CaoticTBa U rpauK KOpHS N-0M CTereHu

49 KakK (YHKIMM 00paTHOM CTereHu C
HaTypaJibHbIM T0Ka3aTesieM
CpoiicTBa 1 rpadvK KOpHSI N-0¥ CTereHu

50 Kak (YHKIMM 00paTHOM CTereHu C
HaTypa/bHbIM M0Ka3aTesieM
KonTposnbHas paboTa: "CoticTBa u rpaguk

51 KODHS Nn-oi cTerieHu. VppaijioHasbHbIe
ypaBHeHUs"

5 CrereHb C paljMoOHaIbLHBIM TTOKa3aTeeM 1
eé CBOMCTBA

£3 CrerneHb C paljMoOHaIbHBIM TTOKa3aTeieM 1
eé CBOMCTBA

£l CrerneHb C paljMOHaIbLHBIM TTOKa3aTesieM 1
eé CBOMCTBa

cg [TokaszaTenbHas PyHKLMS, €€ CBOKMCTBA U
rpaduk

56 Vcnonb3oBanue rpadyka QyHKLIUN 7151

pellleHus1 ypaBHeHUN




Wcrionb3oBaHue rpaduka QyHKIUMU AJis

57 . 1
pellleHys] ypaBHeHUN
[TokasaTenbHble ypaBHeHUs. OCHOBHbIE

58 MeTO/bl pellleHus] IT0Ka3aTe/IbHbIX 1
ypaBHeHU!
[TokasaTtenbHble ypaBHeHUs. OCHOBHbIE

59 MeTO/b! pellleHUs IT0Ka3aTe/bHbIX 1
ypaBHEHUM
[Toka3atesnbHble ypaBHeHUs1. OCHOBHbBIE

60 MeTO/ibl pellleHUs [10Ka3aTe/IbHbIX 1
ypaBHEHUN

61 KonTposnbHas pabota: "TToka3aTenbHast 1
¢yskuus. ITokasarenbHble ypaBHeHUs"

62 Jlorapudwm uncna. CBoiicTBa norapudma 1

63 Jlorapudwm uucna. CBoiicTBa norapudma 1

64 Jlorapugm uncsa. CBoiicTBa norapudma 1

65 [ecaTruHbIe Y HaTypasbHbIe JT0rapu(Mbl 1

66 HecsTuHble ¥ HaTypasbHbIe JIOTapU(PMBbI 1

67 [Tpeobpa3oBaHue BbIpaKeHUH, COZleprKalLiX 1
noraprMbl

68 [Tpeobpa3oBaHue BbIPaKEHHUH, COZeprKaIuX 1
noraprMbl

69 [Tpeobpa3oBaHue BbIPaKEHHH, COZEeprKaIX 1
noraprdmbl

70 Jlorapudmuueckasi GyHKIIYsI, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckasi GyHKIIYsI, €€ CBOMCTBA U 1




rpaduk

Vcnonb3oBanue rpadyka QyHKLUN 7151

72 pellieHusi ypaBHeHUM

73 HWcnonb3oBanue rpaduka QyHKIWN A5
pellieHusi ypaBHeHUM
Jlorapudmuueckre ypaBHeHUs1. OCHOBHbIe

74 MeTO/Ibl pellieHusl TorapuMUUeCcKuX
ypaBHEHUN
Jlorapudmuueckre ypaBHeHUsi. OCHOBHbIe

75 MeTO/Ibl pellieHus JIoTapruMUUecKux
ypaBHEHUH
Jlorapudmuueckue ypaBHeHUst. OCHOBHbIe

76 MeTO/Ibl pellieHus JIoTapruMUUeCcKux
ypaBHeHHUM

7 PaBHOCH/IbHBIE TIEpeX0/Ibl B PeLLIeHU!
norapuMUUeCcKUX ypaBHeHUN

78 PaBHOCH/TbHBIE IEPEXO0/Ibl B PELlIeHUU
norapu(MUUecKrX ypaBHEHUN

79 KoHTtponbHas pabora: "Jlorapudmuueckast
¢dbynkius. Jlorapudpmuueckue ypaBHeHUs "

80 CuHYC, KOCUHYC, TAHI'€HC U KOTaHT'€HC
YMCIOBOIrO apryMeHTa

a1 CuHYC, KOCUHYC, TAHI'€HC U KOTaHT'€HC
YKCJIOBOTO aprymMeHTa

82 ApPKCUHYC, apKKOCUHYC ¥ apKTaHT'€HC
YKCJIOBOTO aprymMeHTa

83 APKCHUHYC, apKKOCHHYC Y apKTaHI'eHC




YKMC/IOBOTO apryMeHTa

TpuroHomeTprueckasi OKpY>KHOCTb,

84 ornpezie/ieHue TPUrOHOMeTPUYeCKUX 1
(yHKLIMI UKMC/IOBOTO aprymMeHTa
TpuroHomeTprueckas OKpy>KHOCTb,

85 orpeziesieHe TPUTOHOMETPUUeCKHUX 1
(hyHKLIMI UKMC/IOBOTO aprymMeHTa

86 OcCHOBHbIe TPUTOHOMETpUUeCKHe (GOpMYJIbl 1

87 OcHOBHbIE TPUTOHOMeTpUYeCcKUe (PopMyJibl 1

88 OcHOBHbIe TPUTOHOMeTpHUYecKre (PopMyJibl 1

89 OcCHOBHbIE TPUTOHOMETPUYECKUE (POPMYJIbI 1

90 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKIX 1
BbID&KEHUM

o1 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKUX 1
BbID&KEHUM

92 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKUX 1
BBID&KEHUI

93 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKIX 1
BBID&KEHUI

94 PemeHrie TpUroHOMeTpUUYECKUX YpaBHEHUN 1

95 Pemenne TpUroHoMeTpUUYeCKUX YpaBHEHUN 1

96 PerieHrie TPUrOHOMETPUUYECKUX YPaBHEHUM 1

97 PelleHne TpUroHOMeTpHUYECKUX YpaBHEHUI 1

98 PemeHrie TpUroHOMeTpUUYECKUX YPaBHEHUN 1

99 Pemenne TpUroHoMeTpUUYeCKUX YpaBHEHUN 1

100 PerieHrie TPUrOHOMETPUUYECKUX YPaBHEHUM 1




KonTposbHas paboTa:

101 "TpuroHomeTpruecKure BbIpaXKeHUs U
TPUrOHOMETpPUYeCKUe ypaBHeHUs"
[TocnenoBaTebHOCTH, CIIOCOOBI 3a/IaHUS

102 rocsiefioBaTe/lbHOCTeN. MeTof,
MaTemMaTUyeCcKou UHIYKLUU
MOHOTOHHBIE U OTpaHUUYEHHbIe

103 roc/iejoBaTe/IbHOCTU. MicTopust aHamvsa
6ecKOHeYHO MaslbIx

104 ApudmeTrueckasi mporpeccust

105 ['eomeTpuyeckas rporpeccus

106 beckoHeuHo yObiBarolIjasi reoMeTpruUecKast
Tporpeccusi

107 CymMa 6ecKoHeuHO yObIBaroIIei
reoMeTpUUeCcKOM Nporpeccuu

108 JIMHEeNHBIN U SKCTIOHEeHLMalIbHbIA POCT.
Uucno e. DopMyia C/I0’KHBIX TIPOLIEHTOB

109 JIMHelHBIN U 3KCITOHEHLMA/IbHBIA POCT.
Uucno e. DopMyia C/I0’KHBIX TIPOLIEHTOB

110 Vcrionb30BaHye MPOrpeccuu AJist peleHust
peasibHBIX 3a/jau NPUK/IaJHOIO XapakTepa

111 KonTposbHas paboTa:
"[TocnenoBaTeIbHOCTH U IPOrpeccun’

112 HenpepriBHbIE (DYHKLIMK U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TPa(UKOB
byHKIUH

114 CaoticTBa GyHKIMI HellpepbIBHBIX Ha




oTpe3ke

CpoiicTBa (yHKLMI HeTpepbIBHbIX Ha

115
OTpe3Ke

116 MeToz, UHTepBaoB IS pelleHus
HEpaBeHCTB

117 MeToz, UHTepBaoB IS peleHus
HEepaBeHCTB

118 MeToz, UHTepBa/IOB [JIs pelleHus
HEepaBeHCTB

119 ITprMeHeHVe CBOMCTB HeIlpepbIBHBIX
(GyHKLMM /17151 pelleHus 3a1a4y

120 ITpriMeHeHVe CBOMCTB HeIpepbIBHbIX
(GyHKLMM 17151 pelleHus 3a1a4y

121 [TepBasi 1 BTOpasi NpOU3BOJHbIE PYHKLUU

129 Omnpefienenre, reoMeTpuYeCKUM CMbICIT
TIPOU3BOJHOM

123 Ol‘[pE,E[EJ‘IEHI/Iue, (bu3ryecKuii CMbIC
TIPOX3BOJHOU

124 YpaBHeHHe KacaTe/bHOM K rpauKy
dbyHKLMH

125 YpaBHeHMe KacaTebHOM K rpaduky
byHKLMH

126 [TpousBo/iHbIE 3/1IeMEHTapHBIX (PYHKLUI

127 [Tpon3BogHbIe 3/71eMeHTapHbIX (PYyHKLIWH

)8 ITpousBojHass CyMMBI, IIPOM3Be/IeHus,
1 YaCTHOT0 ¥ KOMMO3ULIMK (QYHKLUN
129 [IpousBozHass CyMMBbl, IIPOU3BE/|€HNS],




YaCTHOTO ¥ KOMITIO3ULIUW (PYHKITUH

HpOI/IBBO,E[HaSI CyYMMBEI, ITPOU3BEAEHUS],

130 YaCTHOT'O ¥ KOMIO3ULIMK (YHKLIWN 1
131 KoutpospHas pabota: "[IponsBognas” 1 1
139 [ToBTOpeHMe, 060011[eHIe, CHCTEMAaTH3aIUs 1
3HaHuM: "YpaBHeHUS"
133 [TorTOpeHMe, 060011[eHIe, CHCTEMAaTH3aIUs 1
3HaHUM: "DyHKIUU"
134 WToroBasi KOHTpoJIbHasi paboTa 1 1
135 WTtoroBast KOHTpOJIbHasE paboTa 1 1
136 HOBTOPEHI/IE, 0000111eHMe, CHCTEMATHU3ALIUS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacos

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
pPadoThI

Jara
U3yUYeHU
A

JJ/IeKTPOHHBbIE

nudpoBbIe
oOpa3oBare/IbHBIE

pecypchbl

IIprMeHeHVe TPOU3BOJHOM K
WCCIe0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TprMeHeHre TIPOU3BOJHOM K
WCC/IeloBaHUIO (PYHKLMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBbI

[TprMeHeHre POU3BOJHOM K
WCC/IeIOBaHUIO (PYHKILMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

ITprimeHeHVie IPOM3BOAHOM K
vcceoBaHuio GyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHVe TPOU3BOJHOU K
HcCeiIoBaHUI0 (DYHKIWM Ha
MOHOTOHHOCTb U 9KCTPEMYMbI

[TpumeHeHHe TIPOU3BOHOM K
HCCelIoBaHUIO (DYHKIIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

HaX0>K,E[eHI/Ie HanOOJIbIIIETO U

HavMeHbIIero 3HauyeHusd HenpeprBHOﬁ

(yHKLIMM Ha OTpe3Ke

HaxoykjeHre HanOo/IbIIero u




HauMeHbIIero 3HaueHus1 HerpepbIBHOM
(GyHKI[MM Ha OTpe3Ke

HaxosxaeHre Haubo/b11Iero u
HauMeHbIIIero 3HaueHus! HellpepbIBHOU
(yHKL[MM Ha OTpe3Ke

10

HaxoxeHre Haubo/IbILero u
HauMeHbIIIero 3HaueHus1 HelpephIBHOU
(GYyHKLMY Ha OTpe3Ke

11

HaxoxxeHre HanboIbIero u
HavMeHbIIIero 3HaueHWs1 HelpepLIBHOM
(GYHKLMY Ha OTpe3Ke

12

HaxoykeHre Haubo/IbIIero u
HaWMEHBIIIero 3HaUeHUsT HelpephIBHOU
(GyHKI[MM Ha OTpe3kKe

13

[TpriMeHeHVe IPOM3BOAHOM AJIs1
HaXOXK/IeHWsI HauTyylllero peleHus B
MPUK/Ia{HBIX 3a7jauax

14

[TpriMeHeHVe IPOM3BOAHOM /IS
HaXO0>K/J,eHUsl HaWTyulllero peLieHus B
NIPUKJIa/IHBIX 3a/layax

15

[TpuMeHeHWe TIPOM3BOAHOMN /ISt
oripejie/ieHuUs1 CKODOCTU U YCKOPeHUsI
riporiecca, 3alaHHoro ¢GopmyJioi Uiu
rpaguKomM

16

[TprMeHeHre TIPOU3BOAHOM 1St
orpe/ie/ieHUs1 CKOPOCTH U YCKOPEHUsI
rnipoliecca, 3a/jJaHHoro ¢hopmyJioi um
rpaduKoM




17 Komrosuius hyHKIuN

18 Komnosunms QyHKumn

19 Komnosuims GpyHKImit

20 'eomeTpuueckrie 06pa3bl ypaBHeHHH Ha
KOODP/IMHAaTHOM TIJIOCKOCTU

71 'eomeTpuyeckuie 06pa3bl ypaBHeHHH Ha
KOOD/IMHAaTHOM TIJIOCKOCTU

29 KonTtposnbHas pabota: "VccienoBanue
(YHKILMM C TIOMOLL[bIO TPOM3BOJHON"

23 [TepBooOpa3Hasi, 0CHOBHOE CBOWCTBO
1iepBo0Opa3HbIX

24 ITepBoOOpa3HbIe 371eMEHTAPHBIX (HYHKIIUH.
I[TpaBuia HaXOXK/eHUs TIePBOOOPA3HBIX

o [TepBooOpa3sHbIe 371IeMeHTapHBIX (QYHKIIMMA.
[TpaBuia HaXOXKeHUsT TIePBOOOPA3HBIX

26 Wurerpas. 'eoMeTpuuecKuii CMbIC
VHTerpasna

57 BrlunciieHe orpesie/IEHHOr0 UHTerpasa
1o gopmysie HetoToHa-JIelibHUIa

)8 BrlunciieHue orpesie/IEHHOr0 UHTerpasa
o hopmysie HetotoHa-JletibHuIa

79 [TpriMeHeHWe UHTerpasa /AJisi HaXOXK/eHust
nioazei Iiockux Guryp

30 [TpriMeHeHWe UHTerpasa /AJisi HaXOXK/eHust
00BbEMOB reOMeTPUYEeCKUX TeJsl

31 [Tprmepr! peleHui AudQepeHLanbHbIX

ypaBHeHUH




[Tpumepsl pelieHU AuddepeHIMaIbHBIX

32 .
ypaBHeHUI
MaremaTrueckoe MoJie/IupoBaHNe

33 peasibHBIX MPOLIECCOB C TTIOMOIIbIO
I depeHIMATBHBIX YPaBHEHUM

34 KouTtpospHast pabota: "[TepBoobpa3Has u
uHTerpan"

35 TpuroHomeTpuyeckre GyHKLNH, UX
CBO¥CTBa U rpadvKu

36 TpuroHomeTtpuueckre GyHKIMH, UX
CBO¥CTBa U rpadvKu

37 TpuroHomeTtpuueckre GyHKIUH, UX
CBOMCTBa U rpauku

38 TpuroHomeTpuyeckre GyHKLWH, UX
CBOWCTBA U rpavku

39 TpuroHomeTpuyeckre GyHKLWH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEel TPUrOHOMETPUYECKUX

40 yPaBHEHUH C TTOMOLL[bIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT60p KOpHEe TPUrOHOMEeTPUYeCKUX

41 yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT60p KOpHe TPUrOHOMEeTPHUYeCKUX

42 yPaBHEHHUH C TOMOILIbIO
TPUTOHOMETPUUECKOMN OKPY>KHOCTU

43 OT60p KOpHeil TPUroHOMeTpHUYeCKUX

ypaBHEHUH C TTOMOII[bIO




TPUTOHOMETPUUECKOMN OKPY>KHOCTU

Perienue TPUTOHOMETPpHUUECKHUX

44
HEepaBeHCTB

45 PemieHre TpuroHomMeTprYeCKUX
HEepaBeHCTB

46 PemieHre TpuroHoMeTprYeCKUX
HepaBeHCTB

47 PerieHrie TpUrOHOMETPHUYECKUX
HepaBeHCTB
KonTtposbHas pabota: "TI'paduku

48 TPUTOHOMETPUUECKUX (PYHKLIUM.
TpuroHomeTprUuecKre HepaBeHCTBa"

49 OcHOBHbIE METO/Ibl peLleHUs]
roKa3aTe/bHbIX HepaBEeHCTB

50 OcHOBHBIE MeTO/bI PeLleHNUs]
roKa3aTe/bHbIX HepaBEeHCTB

£1 OcHOBHBIE MeTO/IbI peLleHNs
roKasaTe/bHbIX HepaBeHCTB

59 OcCHOBHbIE METO/IbI peLleHUs]
roKasaTte/bHbIX HepaBeHCTB

53 OcHOBHbIE METO/IbI pPeLleHHsT
norapu(MUUecKrx HepaBeHCTB

54 OcCHOBHBbIE METO/IbI peLleHUs]
norapu(MUUecKrx HepaBeHCTB

55 OcCHOBHBbIE METO/IbI peLleHUs]
norapupMuuecKkux HepaBeHCTB

56 OCHOBHBIE MeTO/IbI pellieHUst




norapuMuUecKrix HepaBeHCTB

OcHOBHBIE MEeTO/bI pelieHnda

>7 VppaLiOHa/IbHbIX HEPaBEHCTB
cg OcHOBHBIE MeTO/IbI PeLleHNs]
VppaLiOHa/IbHbIX HEPaBEHCTB
cq OcHOBHBIE MeTO/IbI PeLleHNs]
VppaLOHa/IbHbIX HEPaBEeHCTB
60 OcHOBHBIE MeTO/IbI pelleH s
VppaLOHa/IbHbIX HEPaBEeHCTB
61 I'papriueckre MeTO/b! pelLleHus
VppaLOHa/IbHBIX YPaBHEHUU
62 ['paduueckrie MeTo/bl pereHus
VppaLOHa/IbHBIX YPaBHEHUU
63 ['padrueckrie MeTo/bl perieHust
TIOKa3aTe/bHbIX YPaBHeHN!
64 I'padpriueckre MeTO/b! pelLeHus
TOKa3aTesbHbIX HepaBeHCTB
65 I'papriueckrie MeTO/bl peLeHus
norapubMUUeCcKuX ypaBHeHUN
66 I'padmueckure MeTOAbI peLleHUs
JI0rapu(pMUUecKux HepaBeHCTB
67 I'padmueckure MeTOAbI peLleHUs
norapupMuueckux HepaBeHCTB
['padryeckuie MeTOAbI pellieHUst
68 ToKa3aTe/bHbIX U JIorapupMUUecKrx
ypaBHEHUM
69 ['pacdrueckurie MeTO/IbI pellieHus




TOKa3aTe/bHbIX U JIorapuMUIeCKUX
ypaBHeHUM

70

'padriueckurie MeTOABI pellieHUs!
NoKasaTe/lbHbIX U JI0rapuMUYeCcKUX
HepaBeHCTB

71

['padriyeckuie MeTOABI pellieHNst
roKa3aTe/IbHbIX U JIOrapu(pMUUecKrux
HepaBeHCTB

72

KonTpospHas pabota: "VppauyoHanbHble,
TroKa3aresbHble U Jorapudpmuyeckre
HepaBeHCTBA"

73

KomruiekcHble urcia. Anrebpanueckast v
TpUrOHOMeTpUuecKast (HOpMbI 3aTTUCH
KOMIIJIEKCHOT'O YKCJIa

74

KomruiekcHble urcia. Anrebpanueckast U
TPUTrOHOMeTpUuecKast (HOpMbI 3arTUCH
KOMIIJIEKCHOT'O YKCJIa

75

ApudmeTrueckre orneparum C
KOMIL/IEKCHBIMU UMC/IaMU

76

ApudmeTrueckre oneparum C
KOMITJIEKCHBIMU YU CJ/IaMU

77

M3006pakeHre KOMIIEKCHBIX UMCe/T Ha
KOODP/IMHATHOM TIJIOCKOCTH

78

N300pa’keHre KOMIUIEKCHBIX UHCesT Ha
KOOPZWHATHOM TIJIOCKOCTH

79

®opmyna MyaBpa. KopHu n-oii cteneHu
13 KOMIUIEKCHOTO YUCJIa

80

®opmyna MyaBpa. KopHu n-oii cteneHu




13 KOMIIJIEKCHOI'O UMCJid

HPI/IMEHEHI/IE KOMIIJIEKCHBIX UM CeJI 151

81 peleHust (PU3NYECKUX U TeOMeTPUUeCKUX
3aza4

82 KontponbHasi pabora: "KomriekcHbie
yycia"

83 HartypanbHble U 1je/ble yucia

84 HatypanbHbie U 1jesble yrcia

85 [IpumeHeHVe TIPU3HAKOB /1e/IMMOCTH
L[e/IbIX YMCell

86 [IpumeHeHVe TIPU3HAKOB /e IMMOCTH
LieJIbIX YMCes

87 ITpriMeHeHVe IPHU3HAKOB 1eTMMOCTH
tesnelx yncen: HOZ v HOK

88 ITprMeHeHVe IPHU3HAKOB 1eTMMOCTH
uensix uncen: HOIO u HOK

89 ITpriMeHeHVe IPU3HAKOB /1e/IMMOCTU
L[eJIbIX YMCeJI: OCTaTKU 10 MOAYJIO

90 ITpriMeHeHVe IPU3HAKOB /1e/IMMOCTU
Lie/IbIX YMCeJI: OCTAaTKU 10 MOAYJIHO
IIpumeHeHVe NIPU3HAKOB /1e/IMMOCTH

91 LleJIbIX uncest: anroput™M EBknuvza asist
pelleHus 3a7a4 B LieJIbIX Ync/ax

9 KouTposbHast pabota: "Teopust Liebix
yucen"

93 Cucrema ¥ COBOKYITHOCTb YPaBHEHUU.

PaBHOCH/IBHBIE CUCTEMBI U CUCTEMBI-




C/1e/ICTBUSI

Cucrema ¥ COBOKYITHOCTb YPaBHEHUM.
94 PaBHOCU/IBHBIE CHCTEMBI U CUCTEMBI-
C/1eICTBUS

OcCHOBHBIE METO/bI perieHuda CUCTeM U

95 N o
COBOKYITHOCTeH palliOHA/IbHBIX YPaBHEeHUI

OCHOBHbIE MeTO/IbI pelleHNs] CUCTEM U
96 COBOKYITHOCTeH MppaLOHa/IbHbIX
ypaBHEHUH

OcHOBHBIE MeTO/IbI PelleHUs: CUCTeM U
97 COBOKYTHOCTEH MOKa3aTelbHbIX
ypaBHeHUH

OCHOBHbBIE MeTO/IbI pellieHUsI CUCTeM U
98 COBOKYITHOCTeH TOKa3aTe/IbHbIX
ypaBHeHU!

OcCHOBHbIE METO/IbI PellieHUs] CUCTeM 1
99 COBOKYTTHOCTeM JiorapuMUUecKux
ypaBHeHUI

OcCHOBHBIE METO/IbI PeLleHUs] CUCTeM U
100 COBOKYITHOCTeH JIorapuMUyYecKux
ypaBHeHUH

[IpumeHeHue CUCTeM K peLleHUI0
MareMaTHUYeCKUX 3a/au v 3a7ay us

101 Pa3/IMYHbIX 00/1aCTel HAYKU U peasbHOU
JKW3HU, UHTepIIpeTaLus I0/yYeHHbIX
pe3y/bTaToB

102 [IpyMeHeHVe CUCTEM K pelleHUI0
MareMaThuyeCKUX 3a/iau v 3a/a4 us




pa3MMuHBIX 00/1acTel HAaYKU U peaibHON
JKU3HU, UHTePIIpeTaLys TIOTyYeHHbIX
pe3y/bTaToB

HPI/IMEHEHI/IE HEpaBEHCTB K peIlIeHHI0
MaTeMaTH4YeCKHX 3d4/1da4 U 3a44d4 U3

103 pa3MMuHBIX 06/1acTel HayKU U peaibHOM
JKU3HU, UHTepIIpeTaLys ToTyYeHHbIX
pe3y/bTaToB
KonTposbHas paboTta: "CucreMsl

104 paLMOHabHbIX, UPPALMOHATbHBIX
T0Ka3aTe/bHbIX U JIorapu(pMUIeCcKux
ypaBHeHHI"

105 PariioHanbHble ypaBHeHUs C IlapaMmeTpamMmu

106 ParrioHaibHble HepaBeHCTBa C
rapameTpamu

107 PanjoHasibHbIe CUCTeMBbI C ITapaMeTpamu

108 VppalioHanbHble ypaBHeHUs,
HepaBeHCTBa C NlapaMeTpamMu

109 VppairoHanbHble CUCTEMBI C
rapameTpamu

110 [Toka3arenbHble ypaBHEHUs], HepaBeHCTBA
C mapameTpamMu

111 ITokasaTesibHbIE CUCTEMBI C TapaMeTpaMU

112 Jlorapudmuueckue ypaBHeHNUs],
HepaBeHCTBa C apameTpaMu

113 Jlorapugmuueckue CUCTEMBI C

rapaMeTpamu




TpuroHomeTprueckre ypaBHEHUSI C
rapaMeTpamu

114

TpuroHomeTpruyeckrie HepaBeHCTBa C
rapaMeTpamu

115

TpuroHoMeTpuUeCKre CUCTEMBI C
rlapamMeTpamu

116

[TocTpoeHue U Uccief0BaHue
MaTeMaTUUeCKHUX MOJeslel peabHbIX
CUTYaLUM C MOMOLBbIO YPaBHEHUM C
rapaMeTpamu

117

[TocTpoeHue U Uccie0BaHue
MaTeMaTHUeCKUX Mojie/lel peasbHbIX
CUTYyaL1M C IIOMOLLBIO CUCTEM YPaBHEHUU
C mapameTpamMu

118

ITocTpoenuie u ucciiefoBaHue
MaTeMaTUUeCKUX MoJesiel peabHbIX
CUTYaLUM C TIOMOIIbIO0 CUCTeM ypaBHeHUI
C apameTpaMu

119

KonTposbHas pabota: "3agaum ¢

120 N
rapaMeTpamu

IToBTOpEHME, 060OIIIEHHE,

121 .
chcTeMaTu3alys 3HaHuk: "YpaBHeHUs"

IToBTOpEHME, 060OIIIEHHE,

122 N
cucTeMaTu3alus 3HaHUMW: "YpaBHeHus"

[ToBTOpEHME, 06006IIIEHHE,
123 cuCTeMaTH3alys 3HaHWW: Y paBHeHUsI.
Cucrembl ypaBHeHUI1"

124 [ToBTOpeHMe, 060011eHHE,




cucTeMaTH3alus 3HaHu: "HepaBeHcTBa"

[ToBTOpeHMe, 060011eHHe,

125 .
cucTeMaTu3alus 3HaHuu: "HepaBeHcTBa"

196 [ToBTOpEHME, 060OIIIEHHE,
cucTemMaTHr3alus 3HaHui: "HepaBeHcTBa"
IToBTOpEHME, 060OIIIEHHE,

127 cucreMaTtur3anus 3HaHuu: "[IpousBogHas u
eé pyuMeHeHue"

BTOpEHUe, HUe,

[ToBTOpEHME, 0600IIEHHE

128 cucTeMaTH3alus 3HaHui: "TIpousBogHas U
eé ripuMeHeHue"

BTOpEHUE, HUe,

[ToBTOpEHUE, 06001TIEHE

129 cucTeMaTH3alus 3HaHui: "TIpousBogHas 1
eé npuMeHeHue"
[ToBTOpeHMe, 060011eHHE,

130 cucTeMaTtv3auys 3HaHui: "VHTerpasn u ero
rnpuMeHeHue"

131 [ToBTOpeHue, 0600611eHIe,
cucTeMaTr3alus 3HaHui: "OyHKIUN"

139 [ToBTOpEHME, 060OIIIEHHE,
cucTeMaTr3aLus 3HaHui: "OyHKIUN"

133 [ToBTOpEHME, 06006IIIEHHE,
cuCTeMaTu3alys 3HaHu: " yHKImn"

134 MToroBasi KOHTpPO/IbHasi paboTa

135 WToroBasi KOHTpPO/IbHasi paboTa

136 IToBTOpEHME, 060OIIIEHHE,

CUCTeMaTu3alusd 3HaHUI




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

136

10







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» MaTtemaTHKa: afrebpa ¥ Hauaia MaTeMaTHUeCKOTO aHa/lr3a, TeOMeTPYSI.
Anrebpa ¥ Hauasla MaTeMaTHUeCKOTo aHanu3a, 10 kmacc/ Bunenkun H.A.,
WBameB-Mycatos O.C., IlIBapiioypa C.U., O611iecTBO C OrpaHUUeHHOM

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOANYECKUE MATEPUAJIBI IVIS1 YUUTEJIA

Anrebpa n HavYyasa MaTeMaTUYeCKOro aHanansa. Metoamnyeckue
pekoMmeHgaumm .10-11 knaccbl:y4eb.nocobmne gns
obuwieobpasoBaT. opraHmnsaumnn/ H.E.®enoposa, M.B.Tka4yésa.- 3-

e u3a., nepepab. - M. "lMpoceeweHne"

I PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU
MHTEPHET

https://m.edsoo.ru






